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General,  Physical,  and 

Deep-lying  terms  in  two-  and  three-valency 
electron  system  spectra.  R.  A.  Sawyer  (J.  Opt. 
Soc.  Amer.,  1920,  13,  431 — 442). — An  analysis  from 
the  point  of  view  of  atomic  structure  of  the  following 
relations  :  (1)  for  elements  in  the  first  two  horizontal 
rows  of  the  periodic  table  (a)  the  lowest  PP'  multiplet 
in  the  spectra  of  trebly-ionised  atoms  is  near  in  fre¬ 
quency  to  the  first  line  in  the  principal  singlet  series 
of  the  spectrum  of  the  atom  after  loss  of  one  more 
electron,  (6)  the  lowest  PP'  multiplet  in  two -valency 
electron  system  spectra  is  near  to  the  first  line  of  the 
principal  series,  both  of  singlets  in  that  system  and  of 
doublets  in  the  once  more  ionised  system ;  (2)  the 
lowest  PP'  multiplet  in  the  are  spectra  of  calcium, 
barium,  and  strontium  is  near  to  the  frequency 
difference  of  the  lowest  8  and  D  terms,  both  of 
singlets  in  the  arc  spectrum  and  of  doublets  in  the 
onee-ionised  spectrum.  It  is  concluded  that  the 
energy  difference  between  the  two  lowest  states  in 
the  above  spectra  is  little  affected  either  by  the 
absence  of  a  second  electron  or  by  its  presence  in  the 
normal  or  the  metastable  lowest  state.  Several  new 
combinations  have  been  located.  It.  A.  Morton. 

Specific  frequencies  associated  with  con¬ 
tinuous  spectra.  A.  Winter  (Ann.  Physik,  1920, 

[  iv],  81,  577—586). — A  mathematical  paper  on  the 
theory  of  continuous  spectra.  R.  W.  Ltjnt. 

Structure  in  the  secondary  hydrogen  spec¬ 
trum.  V.  0.  W.  Richardson  (Proc.  Roy.  Soc., 
1926,  A,  113,  368—419). — The  bands  which  were 
previously  shown  to  be  associated  with  Fulchers 
bands  (A.,  1926,  873)  arc  now  shown  to  form,  with 
other  related  bands,  a  set  of  band  systems  the  null 
lines  of  which  are  connected  by  a  Rydberg-Ritz 
formula,  having  the  normal  value  of  the  Rydberg 
constant.  It  is  thus  possible  to  apportion  the  effects 
observed  as  between  electron  jumps  and  vibration 
jumps.  All  the  lines  in  Fulcher’s  red  bands  arise  as 
a  result  of  transitions  in  which  the  total  quantum 
number  (electron  jumps)  changes  from  3  to  2  and  the 
vibrational  quantum  is  unchanged.  There  is  much 
evidence  that  the  emitters  of  Fulcher's  bands  are 
neutral  H2,  although  some  difficulties  are  presented. 
The  claims  of  H2+,  which  should  have  a  band  spec¬ 
trum  analogous  to  the  spark  spectra,  are  disposed  of 
in  view  of  the  presence  of  the  normal  value  of  the 
Rydberg  constant  in  the  Rydberg-Ritz  formula. 

E.  S.  Hedges. 

Hydrogen  bands  in  the  ultra-violet  Lyman 

region.  S.  Werner  (Pros.  Roy.  Soc.,  1926,  A,  113, 
107 — 117). — Twelve  bands  in  the  spectrum  of 
hydrogen  between  1000  and  1230  A.  have  been 
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examined.  These  show  a  marked  temperature  effect, 
indicating  that  each  of  the  bands  originates  in  the 
rotation  of  the  hydrogen  molecule.  The  origin  of 
the  different  bands  is  the  vibration  of  the  molecule. 
An  approximate  relation  between  the  bands  is  of  the 
type  to  be  expected  from  rotation  -vibration  bands, 
but  the  fact  that  this  relation  is  not  exactly  fulfilled 
indicates  that  the  motion  of  the  particles  in  the 
molecule  is  of  a  complex  character,  hjo  complete 
theoretical  description  of  the  structure  is  yet  possible. 
The  probable  value  of  the  moment  of  inertia  of  the 
initial  states  is  about  7  X 10'41,  and  for  the  end  states, 
including  the  normal  state,  2— 3X10"41  g.  cm.2  The 
corresponding  fundamental  frequencies  are  0400 
cm."1  and  5000  cm.-1,  respectively,  with  an  error  of 
10—20%.  W.  Httme-Rotiiery. 

Wave-lengths  of  new  lines  in  secondary  spec¬ 
trum  of  hydrogen.  D.  B.  Deodhar  (Proc.  Roy. 
Soc.,  1926,  A,  113,  420 — 432). — In  addition  to  the 
lines  tabulated  by  Merton  and  Barratt  (A,,  1922,  ii, 
461)  and  Tanaka  {ibid.,  1925,  ii,  909),  450  now  lines, 
not  previously  recorded,  have  been  found  and  the 
measurements  arc  tabulated.  The  lines  4928-62, 
4886-40,  4391-88,  4106-22,  4031-60,  4020-63,  and 
3858-74,  recorded  by  Merton  and  Barratt  and  by 
Tanaka  as  single  linos,  arc  doublets,  but  their  com¬ 
ponents  have  not  been  measured.  E.  S.  Hedges. 

Low-voltage  vacuum  arc.  Carbon  line  4267  A. 
K.  L.  Worn-  (Z.  Physik,  1926,  39,  883— 885).— An  arc 
is  described  which  permits  the  separation  of  the 
4267  line  into  its  components  4267-261  ^0-010  and 
4267-0314;0-010  (weaker).  R.  A.  Morton. 

Structure  of  second  order  spectrum  [O  ii]  of 
oxygen.  C.  Mihttl  (Corapt.  rend.,  1926,  183,  876 — 
877). — Five  groups  of  combinations  are  given.  For 
the  majority  of  the  lines  the  Zeeman  effect  has  been 
studied.  R.  A.  Morton. 

Spectrum  of  fluorine.  H.  Dingle  (Proc.  Roy. 
Soc.,  1926,  A,  113,  323—334). — The  spectrum  of 
fluorine  was  obtained  by  means  of  discharges  through 
silicon  tetrafluoridc.  Evidence  of  at  least  three 
successive  spectra  was  obtained  with  gradual  intensi¬ 
fication  of  the  exciting  agency,  and  measurements 
were  made  of  the  lines  in  the  red  and  infra-red  region 
of  the  spectrum,  which  form  under  the  gentlest 
stimulus.  Analysis  of  the  spectrum  showed  it  to 
contain  doublet  and  quadruplet  systems  of  terms. 
The  suggested  arrangement  is  consistent  with  Carra- 
gan’s  observations  of  the  Zeeman  effect  for  fluorine. 
An  ionisation  potential  of  about  17  volts  is  indicated. 
It  is  suggested  that  lines  of  fluorine  should  appear 
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with  maximum  intensity  at  or  near  type  AO  in  the 
Harvard  sequence.  E.  S.  Hedges. 

Large  displacements  of  the  spectral  lines  of 
chlorine.  K.  Asagoe  (.Mem.  Coll.  Sci.  Kyoto,  1926, 
10,  15 — 23). — The  spectrum  of  chlorine  in  the  region 
5157 — 2577  A.  has  been  investigated  under  two  sets 
of  conditions  :  (a)  with  a  Geissler  discharge  tube 

containing  chlorine,  (6)  with  a  spark  between  carbon 
electrodes  mounted  in  a  fused  quartz  tube  containing 
chlorine  at  a  pressure  of  1  atm.  Many  lines  in  (6)  are 
shifted  towards  the  red  as  compared  with  the  corre¬ 
sponding  lines  under  conditions  (a).  According  to 
the  manner  in  which  they  are  broadened,  the  dis¬ 
placed  lines  are  classified  into  three  groups,  one  of 
which  shows  a  shift  of  about  2  A.  towards  the  red. 
The  broadening  may  be  explained  as  the  Stark  effect 
due  to  the  field  of  ions  in  the  large  current  flowing 
through  the  gas  when  the  pressure  is  increased. 

R.  A.  Morton. 

Spectrum  of  the  Pickering  type  in  argon. 
M.  Kakanowicz  (Atti  R.  Accad.  Lincei,  1926,  [vi], 
4,  285 — 291). — Under  suitable  pressure  and  when 
strongly  excited,  argon  gives  rise  to  an  enhanced 
spectrum  of  the  Pickering  type,  represented  by  the 
series,  £=i?(I/2a—  182/(2m-f-l/2)2],  with  in  equal 
to  35,  39,  40,  49.  and  56.  The  emissive  atom  exhibits 
hydrogen oid  behaviour.  T.  H.  Pope. 

Flash  arc  spectrum  of  potassium.  P.  H. 
Newman  (Phil.  Mag.,  1926,  [viij,  2,  1042—1046).— 
Previous  work  (ibid.,  1926,  1,  721)  on  the  excitation 
of  enhanced  lines  in  an  interrupted  arc  passed  between 
sodium-potassium  alloy  electrodes  has  led  to  the 
view  that  in  a  flash  arc  at  low  pressures  the  actual 
P.D.  between  the  electrodes  at  each  flash  or  for  somo 
period  of  the  duration  of  the  flash  will  be  the  full 
applied  voltage ;  if  the  vapour  pressure  is  main¬ 
tained  sufficiently  low,  conditions  are  favourable  for 
an  appreciable  fraction  of  the  electrons  to  attain  energy 
equivalent  to  that  required  for  the  production  of  the 
enhanced  lines  of  the  vapour.  The  theory  has  been 
tested  by  examining  the  spectrum  appearing  from  a 
flash  arc  produced  by  applying  an  intermittent 
E.M.F.  of  120  volts  between  two  potassium  electrodes 
in  a  tube  in  which  the  pressure  was  maintained  below 
10-3  mm.  In  this  manner,  108  lines  of  a  spectrum 
comprising  almost  entirely  enhanced  lines  of  potassium 
were  obtained  between  6307  and  29S6  A.  No  lines 
of  wave-length  less  than  2986  A.  were  obtained.  Most 
of  the  lines  measured  occur  in  the  spark  discharge 
obtained  by  passing  a  heavy  electrodeless  discharge 
through  a  low-density  vapour.  The  spectrum  ob¬ 
tained  is  analogous  to  the  argon  red  spectrum. 

A.  E.  Mitchell. 

Arc  spectrum  of  copper.  Complex  spectra  of 

copper.  C.  G.  Bedreag  (Bull.  Sci.  Acad.  Roumaine, 
1926,  10,  95— 98,  98— 102).— See  A.,  1926,  651,  766. 

Arc  spectrum  of  copper.  P.  K.  Kichxg  (Z. 

Physik,  1926,  39,  572 — 5S7). — The  spectra  were 
obtained  by  using  (a)  weak  current,  (b)  strong 
current,  (c)  under- water  spark.  Considerable  differ¬ 
ences  were  noticeable  between  spectra  (a)  and  (6); 
in  the  latter  many  lines  were  reversed,  many  new 
lines  were  found,  some  being  due  to  forbidden  j  amps. 


others  were  higher  members  of  known  series.  Tables 
are  given  of  the  sharp  and  of  the  diffuse  series. 

E.  B.  Ludlam. 

Excitation  of  enhanced  lines  of  tin  in  arcs. 
Zeeman  effect  of  enhanced  lines  of  tin.  M. 
Mttaxishi  (Mem.  Coll.  Sci.  Kyoto,  1926,  10,  9 — 13). 
— The  classification  of  the  enhanced  lines  of  tin 
(Kimura  and  Nakamura,  A.,  1925,  ii,  166)  has  been 
confirmed.  The  spark  lines  6453,  5SQ0,  5589,  5563, 
5333  A.  are  emitted  from  a  440-volt  a.-c.  arc  and 
from  a  Poulsen  water-cooled  arc  charged  with  tin. 
At  the  instant  of  break  of  a  heavy  d.-c.  arc  (440  volts, 
no  self-induction,  capacity’  of  0-25  microfarad  shunted 
between  arc  terminals,  7  amp.)  the  spark  character 
of  the  light  was  intensified,  and  the  super-spark 
(Sn++)  lines  5370,  5344,  52S9,  5225,  5101,  5021,  4934, 
4858,  4615,  45S6  are  recorded.  The  results  show 
that  the  excitation  energy  of  the  super-spark  lines 
is  greater  than  that  of  the  spark  lines. 

The  Zeeman  effects  of  the  5800,  5590,  5563,  and 
5333  lines  were  analysed  only  when  the  self-induction 
and  capacity  in  the  discharge  circuit  were  adjusted 
and  the  field  was  15,900  gauss.  Their  separations 
were  only  one  third  of  the  normal  triplet  separations. 

R.  A.  Morton. 

Self-reversal  of  lines  in  the  explosion  spectrum 
of  tin.  B.  Arakatsu  and  M.  Skoda  (Mem.  Coll. 
Sci.  Kyoto,  1926,  10,  31—34;  cf.  A.,  1926,  875),— In 
the  explosion  spectrum  of  tin,  almost  all  arc  lines  of 
wave-length  shorter  than  3200  A.  are  self-reversed. 
The  order  of  appearance  of  such  lines  can  be  deter¬ 
mined  by  varying  the  pressure  of  the  air  surrounding 
the  exploded  tin  wire.  When  explosion  occurs  in  a 
vacuum,  all  the  lines  are  sharp;  with  increasing 
pressure,  however,  they  broaden,  and  later  show  self- 
reversal.  The  lines  can  therefore  be  classified  into 
four  groups  according  to  the  stage  at  which  reverse  I 
occurs.  The  results  are  compared  with  those  of 
McLennan,  Young,  and  McLay7  (A.,  1925,  ii,  454). 

R.  A.  Morton. 

Continuous  spectrum  of  mercury.  H.  Volk- 
einger  (Compt.  rend.,  1926,  183,  780—782). — The 
continuous  spectrum  of  mercury  is  best  excited  at 
240®  and  35  mm.  pressure  by  an  oscillatory  discharge 
and  a  circuit  of  small  capacity.  Under  these  con¬ 
ditions,  an  intense  continuous  background  is  obtained 
in  a  spectrum  showing  the  arc  fines  feebly.  The 
curve  of  spectral  energy  distribution  has  been  deter¬ 
mined  using  black  body  radiation  (platinum)  at 
1520°  as  a  standard  for  comparison.  The  curve  is 
symmetrically  disposed  about  a  maximum  at  512  pp. 
It  is  noted  that  this  wave-length  is  almost  twice  that 
of  the  resonance  line  253-6  R.  A.  Morton. 

Bands  at  2536  and  2540  A.  of  mercury.  G. 
Nakamura  (Mem.  Coll.  Sei.  Kyoto,  1926,  10,  1 — 8). 
— In  addition  to  the  2536  band,  an  absorption  band 
at  2540  A.  has  been  found  near  the  mercury7  cathode 
of  a  vertical  arc,  using  a  corelcss  carbon  rod  as  anode. 
Non-luminous  mercury  vapour  shows  a  strong 
absorption  band  at  2536  extending  towards  the  red, 
and  a  very  much  weaker  band  at  2540  shading  off  in 
the  opposite  direction.  When,  however,  the  luminous 
vapour  which  can  be  isolated  from  the  negative  arc 
with  a  small  horse-shoe  magnet  is  examined,  it  is  seen 
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that  its  emission  consists  of  the  2536  line  shading  off 
slowly  on  the  red  side,  whereas  its  absorption  is 
characterised  by  marked  development  of  both  the 
2536  and  2540  bands.  When  the  luminous  vapour 
of  the  positive  column  of  a  vacuum  tube  is  used,  the 
2540  emission  predominates.  The  2536  band  is 
regarded  as  of  the  arc  type  of  excitation  and  is  con¬ 
nected  with  the  neutral  molecule  Hg2,  whilst  the 
2540  band  is  regarded  as  of  the  spark  type  and  is 
associated  with  the  ionised  molecule  Hg2+. 

R.  A.' Morton. 

Scattered  X-rays.  ./-Phenomenon.  V.  C.  G. 
Barkla  and  (Miss)  G.  I.  Mackenzie  (Phil.  Mag., 
1926,  [vii],  2,  1116 — 1121). — Previous  work  (A., 
1926,  217,  987)  has  described  two  alternative  ways  in 
which  beams  of  X-rays  scattered  in  directions  making 
angles  of  60°  and  120°  with  the  direction  of  the 
primary  radiation  differed  from  one  another.  In  one 
case,  the  beam  at  120°  was  absorbed  at  the  same  rate 
as  that  at  60°,  whilst  the  intensity  of  the  former 
showed  discontinuities  when  the  heterogeneous  beam 
was  made  to  reach  certain  critical  penetrating  powers. 
In  the  other  case,  the  beam  at  120°  appeared  con¬ 
tinuously  more  absorbable  than  that  at  60°,  giving 
an  apparent  Compton  difference  of  wave-length  with 
the  angle  of  scattering.  When  the  frequency  of 
interruption  of  the  X-ray  tube  and  the  thickness  of 
the  absorption  medium  are  varied,  the  two  cases  can 
be  made  to  show  the  same  phenomenon,  the  beam  at 
120°  behaving  similarly  to  that  at  60°  above  an 
interruption  frequency  of  97  per  sec.  Thus  both 
cases  are  widely  separated  forms  of  the  same  pheno¬ 
menon,  and  what  appeared  initially  to  support 
Compton's  theory  of  scattering  is  merely  the 
./-phenomenon  in  the  scattered  radiation.  It  is 
concluded  that  the  factor  deciding  the  degree  of 
activity  due  to  a  complex  beam  acting  as  a  whole  is 
to  be  found  in  the  details  of  the  method  of  excitation 
of  the  X-rays.  A.  E.  Mitchell. 

Control  of  the  ./-phenomenon.  VI.  C.  G. 
Barkla  and  W.  H.  Watson  (Phil,  Mag.,  1926,  [vii], 
2,  1122 — 1127).— The  radiations  scattered,  from  a 
paraffin  cylinder,  in  the  direction  making  an  angle  of 
90°  with  that  of  the  primary  beam,  have  been  com¬ 
pared  with  the  primary  beam  itself.  The  ratio  of 
the  ionisation  produced  by  the  scattered  radiation  to 
that  produced  by  the  primary  radiation  is  a  constant 
for  various  thicknesses  of  aluminium  showing  equal 
absorptions  of  the  scattered  and  primary  beams 
between  the  ./-discontinuities.  The  discontinuities 
show  the  sudden  changes  in  the  ionisation  when 
this  is  reduced  by  filtration  to  certain  critical 
absorbabilities.  By  careful  control  of  the  filament 
current  in  the  Coolidge  tube  consistent  results  were 
obtained  throughout  the  whole  series  of  experi¬ 
ments,  the  /-discontinuities  appearing  in  every  case. 
In  addition  to  the  Jl-,  J2-,  and  /^-discontinuities 
described  previously,  further  discontinuities  between 
J,  and  Js  and  between  J2  and  J3  have  been  found. 
The  critical  absorbabilities  have  been  found  to  vary 
systematically  with  the  current  through  the  Coolidge 
tube.  No  difference  has  been  observed  between  the 
absorptions  of  the  primary  and  scattered  radiations 
except  by  the  occurrence  of  absorption  lines  (/- dis¬ 


continuities)  in  the  progressive  absorption  of  the 
scattered  radiation.  A.  E.  Mitchell. 

Measurements  in  the  A-series  of  -X-ray 
spectra.  A.  Leide  (Z.  Physik,  1926,  39,  686 — 
710). — Measurements  have  been  made  on  the  lines 
ax  and  of  most  of  the  elements  from  copper  to 
tungsten,  and  on  the  lines  Pj  and  p2  for  those  from 
copper  to  iodine.  The  line  p3  has  been  measured  for 
molybdenum,  palladium,  silver,  copper,  and  tin,  and 
a  line  has  been  observed  for  molybdenum  and 
palladium.  The  limit-frequencies  of  the  X-series 
have  been  measured  for  elements  copper  to  neodym¬ 
ium,  with  some  exceptions,  and  also  for  holmium,  and 
the  scheme  of  energy  levels  is  examined.  From  the 
values  obtained  for  the  K  limit-frequencies  for 
elements  below  tin,  the  other  limit-frequencies  are 
calculated.  By  plotting  the  difference  in  wave¬ 
length  of  p,  and  p2  against  atomic  number,  a  con¬ 
nexion  is  shown  with  the  sub-grouping  of  electrons. 
The  measurements  were  made  by  the  Seemann 
method.  E.  B.  Ludlaji. 

Secondary  and  tertiary  cathode  rays  produced 
by  external  and  internal  absorption  of  homo¬ 
geneous  -X-rays.  H.  R.  Robinson  and  A.  M. 
Cassie  (Proc.  Roy.  Soc.,  1926,  A,  113,  282—301).— 
A  continuation  of  previous  work  (cf.  A.,  1923,  ii, 
818 ;  1925,  ii,  728)  on  the  line  spectra  of  the  secondary 
and  tertiary  cathode  radiation  produced  by  targets 
of  uranium  oxide,  thorium  nitrate,  bismuth  oxide, 
gold,  tungsten  oxide,  cerium  oxide,  barium  carbonate, 
silver,  molybdenum,  zirconium  oxide,  ammonium 
bromide,  arsenic  oxide,  copper,  and  calcium  sulphate. 
The  primary  X-radiation  was  an  unfiltered  beam  of 
molybdenum  X-rays.  E.  S.  Hedges. 

Structure  of  spectra  of  the  third  order.  C. 
Mihhl  (Compt.  rend.,  1926,  183,  1035 — 1036;  cf. 
this  vol.,  1 ). — From  the  study  of  the  Zeeman  effect 
of  some  of  the  rays  of  the  oxygen  spectrum  of  the 
third  order,  5  multiplets  have  been  recognised  which 
result  from  the  combination  between  5  terms  of 
multiplicities  r—3.  Data  are  given  for  the  multiplets 
represented  by  the  combinations  a3P—3S,  3S—b3P, 
3D—b3P,  3P'-b3P,  and  3P'~a3P.  J.  Grant. 

Scattering  of  cathode  rays.  B.  F.  J.  Scho in¬ 
land  (Proc.  Roy.  Soc.,  1926,  A,  113,  87— 106).— The 
laws  governing  the  encounter  of  a  fast  electron  with 
an  atomic  nucleus  have  been  investigated  by  measure¬ 
ments  of  the  scattering  of  fast  cathode  rays  by  thin 
foils  of  aluminium,  copper,  silver,  and  gold.  This 
method  avoids  the  difficulties  due  to  y-radiation  when 
radioactive  g-ravs  are  used.  The  velocity  of  the  rays 
was  0-497  of  that  of  light,  and  their  energy  77,300 
volts.  The  ratio  of  the  scattered  portion  to  the  rest 
of  the  beam  was  directly  determined  by  a  balance 
method.  The  variation  of  scattering  with  thickness, 
at  first  approximately  linear,  becomes  more  rapid  as 
the  thickness  is  increased,  owing  to  the  incidence  of 
plural  scattering,  but  with  aluminium  single  scattering 
could  be  obtained  over  a  range  of  thicknesses.  The 
variation  of  scattering  with  the  thickness  and  atomic 
number  of  the  material,  and  with  the  energy  of  the 
rays,  confirms  Rutherford's  theory  of  single  scattering 
with  the  relativity  correction  postulated  by  Crow  ther 
and  Schonland  {ibid.,  1922,  A,  100, 526).  The  inverse 
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square  law  of  force  holds  for  encounters  between  a 
moving  electron  and  the  nucleus  of  an  aluminium 
atom  at  distances  of  approach  ranging  from  1-8  to 
34  X  10'11  era,,  which  are  the  critical  distances  within 
which  cathode  rays  of  energy  77-3  and  39-0  kilovolts 
must  come  to  be  deflected  through  903  by  an  alu¬ 
minium  nucleus.  The  atomic  numbers  of  aluminium, 
copper,  and  silver  calculated  from  tho  scattering 
results  are  in  good  agreement  with  theory,  but  with 
gold  the  calculated  value  is  86-5  (instead  of  79) 
owing  to  abnormal  secondary  emission. 

“  W.  Hume-Rothery. 

Scattering  of  positive  rays  by  gases.  II. 
G.  P.  Thomson  (Phil.  Mag.,  1926,  [viij,  2,  1076— 
1084),— Previous  work  on  tho  scattering  of  positive 
rays  by  hydrogen  (A.,  1926,  656)  has  been  extended 
to  helium,  argon,  and  oxygen.  Argon  and  helium 
show  a  maximum  scattering  for  protons  of  velocity 
0-75  X 108  and  1-4X 108  cm. /sec,,  respectively.  These 
results  are  analogous  to  those  of  Ramsauer  and  others 
with  electrons  of  about  the  same  velocity.  With 
both  argon  and  helium  the  experiments  indicate  a 
collision  relation  of  the  form  AO-1'35,  the  index  being 
independent  of  the  velocity.  A  few  results  for 
oxygen  show  a  large  scattering,  but  no  maximum  has 
been  observed,  "  A,  E.  Mitchell. 

Effective  area  of  hydrogen  and  nitrogen 
molecules  towards  electrons  of  slow  velocity. 
E,  Britche  (Ann.  Physik,  1926,  [iv],  81,  537 — 571). 
— From  measurements  of  the  weakening  of  an  electron 
stream  in  the  gases  at  pressures  of  the  order  of 
0  001  ram.  it  has  been  found  that  there  is  a  maximum 
effective  area  of  the  hydrogen  molecule  for  electrons 
of  velocity  1-2— 1-oVvolts;  and  that  there  are  two 
maxima  for  nitrogen,  one  in  the  same  region  and  a 
second  smaller  one  at  4-2Vvolts,  The  experimental 
procedure  is  based  on  that  of  Lenard  and  Mayer, 
Determinations  on  argon  gave  values  in  good  agree¬ 
ment  with  those  of  Ramsauer.  The  data  obtained 
are  compared  with  those  of  other  workers  in  the  same 
field.  R.  W-  Lunt. 

Detection  of  unimolecular  ions  in  air  and 
the  forces  between  ions  and  gas  molecules. 
W.  Busse  (Ann.  Physik,  1926,  [iv],  81,  587 — 602). — 
The  velocity  of  ions  in  air  at  tho  ordinary  temperature 
and  pressure  has  been  examined  with  respect  to  the 
ago  of  the  ions  and  to  the  partial  pressure  of  water 
vapour.  Ions  were  generated  from  a  thorium  prepar¬ 
ation  and  their  velocity  was  determined  by  streaming 
the  ionised  gas  through  a  cylindrical  condenser. 
The  results  arc  construed  to  indicate  the  existence  of 
unimolecular  ions  of  short  life  having  velocities,  in 
air  dried  by  phosphorus  pentoxide  or  by  liquid  air, 
of  the  order  of  15  cm. /sec.  per  volt/cm.,  and  that 
Langevin’s  theory  of  an  inverse  fifth  power  law  of 
force  between  ions  and  gas  molecules  is  invalid. 

R.  W.  Lent. 

Ionisation  by  the  slow  oxidation  of  phos¬ 
phorus.  W.  Busse  (Physikal.  Z.,  1926,  27,  738— 

741). — A  preliminary  account  of  experiments  on  the 
ionisation  produced  in  air  streaming  over  white 
phosphorus.  It  is  shown  that  the  temperature  falls 

and  the  ionisation  increases  with  increasing  distance 
of  a  point  in  the  stream  from  the  phosphorus.  From 


the  sizes  and  charges  of  the  ion  dusters,  it  is  held  that 
these  are  to  be  identified  with  the  formation  of  acids 
corresponding  with  the  oxides  formed.  R.  W.  Lent. 

Long-range  particles  emitted  by  the  active 
deposit  of  actinium-/?--'-  C.  P.  Mercier  (Oompt. 
rend.,  1926,  186,  962— 964).— For  investigations  on 
long-range  particles  from  active  deposits,  an  apparatus 
has  been  employed  which  eliminates  the  use  of  metallic 
screens  by  means  of  a  compressed  gas  placed  between 
the  source  and  screen.  The  stopping-power  of  the 
gas  and  the  distance  from  the  source  to  the  screen 
being  known,  the  thickness  of  lLIx*  equivalent  to  tlie 
gas-screen  may  be  measured  for  each  pressure.  The 
ratio  of  the  number  of  long-range  a-particles  to  ordi¬ 
nary  a-particles  emitted  from  aetinium-C  is  2-8  per 
1000.  The  number  of  the  former  falls  off  slowly  to 
within  2  mm.  of  the  end  of  their  range,  when  it 
decreases  rapidly,  and  extrapolation  from  the  curve 
obtained  indicates  a  maximum  range  of  6-47  mm.  If 
any  particles  other  than  those  due  to  substances  such 
as  thorium-C  of  range  longer  than  6*5  mm.  are  emitted 
from  this  deposit,  their  number  is  less  than  30  per 
10c  ordinary  particles.  J.  Grant. 

Determination  of  the  mass  of  particles  arising 
from  the  disintegration  of  atoms.  G.  Stetter 
(Physikal.  Z„  1926,  27,  735—738;  cf.  A.,  1925, 
ii,  1021). — The  method  of  Aston's  mass  spectrograph 
is  applied  to  analyse  the  particles  emitted  when 
a-rays  arc  allowed  to  impinge  on  a  substance.  They 
are  shown  to  consist  of  singly-charged  helium  atoms, 
reflected  a-particles,  and  positively-charged  hydrogen 
atoms,  in  confirmation  of  Rutherford’s  experiments. 
The  method  is  discussed  at  length  with  reference  to 
the  scintillation  method.  R.  W.  Lunt. 

Slow  (3-particles  from  mesothorium-2.  D.  K. 
Yovanovitch  and  A.  Prooa  (Compt.  rend.,  1926. 
183,  878 — 880). — By  the  classical  method  of  deviation 
in  a  magnetic  field  and  registration  on  a  photographic 
plate,  the  energy  of  the  p-particles  of  mesothorium-2 
has  been  investigated  down  to  energies  of  2900  volts. 
The  variation  of  the  intensity  of  the  lines  on  the  plate 
with  the  energy  of  the  particles  is  as  follows  :  constant 
intensity  from  2880  to  4500  volts,  then  diminution 
almost  to  zero ;  from  18,000  to  32,000  a  slow  increase, 
until  at  38,000  volts  great  intensity  is  reached.  A 
further  increase  occurs  at  41,600  and  then  a  decrease 
to  the  original  intensity.  The  measurements  of 
intensity  are  only  qualitative,  but  they  support  the 
theoretical  conclusions  of  Curie  (A.,  1926,  655). 

S.  J.  Gregg. 

Calorific  effect  of  the  [3-  and  y~rays  of  radio¬ 
thorium.  D.  K.  Yoyanovitch  and  (Mlle.)  A. 
Doramtalska  (Compt.  rend.,  1926,  183,  1037 — 
1038), — Tho  authors’  calorimetric  method  for  the- 
determination  of  the  absorption  of  (3-  and  y-rays 
(A.,  1020,  772)  has  been  used  in  the  ease  of  radio¬ 
thorium  prepared  from  mesothorium-1.  The  curves 
obtained  for  aluminium,  copper,  and  lead  show  an 
increase  in  the  calorific  effect  as  a  function  of  the 
mass  per  cm.2  In  terms  of  the  notation  previously 
used,  p/p=3S-3  for  (3-rays  and  aluminium  and 
<2/1-1-60  for  the  y-rays.  The  y-radiation  of  radio- 
thorium  is  equivalent  to  that  of  28-95  mg.  of  radium,, 
as  measured  through  1  cm.  of  lead.  J,  Grant. 
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Transmutation  of  mercury  into  gold  by  means 
of  a  high-pressure  mercury  arc  of  great  current 
density.  F.  Bernhardt  (Physikal.  Z.,  1920,  27, 
713 — 715). — A  description  is  given  of  the  construction 
and  manipulation  of  a  mercury  arc  working  at 
600  kg. /cm. 2  carrying  400  amp.  at  6  volts.  Gold  is 
determined  in  mercury  by  applying  the  borax  bead 
method  of  Donau  to  a  residual  drop  obtained  by 
dissolving  nearly  all  of  150  g.  of  redistilled  mercury 
in  pure  nitric  acid;  0-025 X  10~9  g.  of  gold  can  be 
detected  in  this  way.  In  two  experiments  working 
with  mercury  found  to  be  free  from  gold  by  the  above 
method,  and  operating  the  arc  under  the  conditions 
mentioned  above  with  a  current  consumption  of 
2092  and  2125  amp.-hrs.,  the  quantities  of  gold  found 
were,  respectively,  81xl0~7  g.  and  3-0x10  "  g. 

R.  W.  Lunt. 

Structure  of  boron.  H.  Collins  (Chem.  News, 
1926, 133,  321— 323).— Speculative. 

Existence  of  the  sub-electron.  M.  Reiss  (Z. 
Physik,  1926,  39,  631— 635).— Polemical. 

E.  B.  Lull  am. 

Spectra  of  atomic  systems  with  two  electrons. 
W.  Heisenberg  (Z.  Physik,  1926,  39,  499 — 518). — 
Formulae  arc  deduced  for  the  motions  of  the  two 
electrons  and  applied  to  helium  and  Li+.  The 
agreement  with  experimental  values  is  not  very  good. 

E.  B.  Ludlam. 

Ionised  hydrogen  molecule  and  [Schrodin- 
ger's]  wave  mechanics.  W.  Alexandrov  (Ann. 
Physik,  1926,  [iv],  81,  603—614). — -Mathematical. 
On  the  basis  of  Schrodinger’s  theory,  the  relationship 
between  the  ionisation  potential  and  the  fine -lino 
spectrum  is  analysed.  R.  W.  Lijnt. 

System  of  orbital  planes  in  the  inner  region 
of  an  atom.  O-Triplets  in  X-ray  spectra  belong¬ 
ing  to  the  1,-series.  H.  Hirata  (Mem.  Coll.  Sci. 
Kyoto,  1926,  10,  35 — -55).- — Theoretical.  Sommer  - 
fold’s  theory  of  elliptic  orbits  is  modified  by  the  use 
of  three  quantum  numbers  corresponding  with  three 
co-ordinates  in  space.  A  selection  principle  is  pro¬ 
posed  for  electron  transitions  in  the  inner  region  of 
an  atom,  and  the  formation  of  O-triplets  in  X-ray 
spectra  is  discussed.  R.  A.  Morton. 

Excitation  by  the  absorption  of  light  in 
crystals.  Z.  Gyclai  (Z.  Physik,  1926,  39,  636 — 
643). — The  maximum  excitation  is  found  to  be 
independent  of  the  intensity  of  the  exciting  light  for 
the  yellow-coloured  sodium  chloride ;  the  lower  the 
temperature  the  greater  the  excitation.  Crystal 
phosphorescence  is  regarded  as  a  special  case  of  the 
more  general  excitation  produced  by  light. 

E.  B.  Ludlam. 

Band  spectra  of  helium  and  hydrogen  at  low 

temperatures.  J.  C.  McLennan,  H.  G.  Smith, 
and  C.  A.  Lea  (Proc.  Roy.  Soc.,  1926,  A,  113,  183— 
195). — Bands  in  the  spectrum  of  helium  have  been 
studied  at  the  temperatures  given  by  surrounding 
the  discharge  tube  with  water,  liquid  air,  or  liquid 
hydrogen  at  approximately  300°,  85°,  and  21°  Abs., 
respectively.  For  certain  series  the  change  in  the 
quantum  number  m  corresponding  with  the  maxi¬ 
mum  intensity  is  very  clearly  shown,  whilst  for  other 
series  the  first  line  is  the  most  intense  at  all  tem¬ 


peratures  ;  the  low-cring  of  the  temperature  has  only 
the  effect  of  reducing  the  relative  intensity  of  the 
higher  members  of  the  series.  Where  a  maximum 
of  intensity  is  found,  it  is  in  all  cases  shifted  to  a 
lower  value  of  m  with  lower  temperatures.  The 
bands  studied  w-ere  at  6400,  5730,  5130,  4650,  4546, 
4450,  4000,  3680,  and  3630  A.,  respectively.  Under 
similar  conditions,  the  relative  intensities  of  the 
strong  lines  of  the  hydrogen  spectrum  from  6900 
to  3850  A.  have  been  studied  at  the  ordinary  tempera¬ 
ture  and  at  that  of  liquid  air.  W.  Hume-Rothery. 

Absorption  spectrum  of  nickel.  K.  Majumdar 
(Z.  Physik,  1926,  39,  562 — 571). — The  absorption 
spectra  were  obtained  from  an  under-water  spark 
and  from  the  vapour  in  a  carbon  tube  furnace.  The 
absorption  lines  are  tabulated  and  grouped  and  a 
diagram  of  energy  levels  is  given.  E.  B.  Ludlam. 

Infra-red  absorption  spectra  of  carbonates. 
C.  Schaefer,  C.  Bormuth,  and  F.  Matqssi  (Z. 
Physik,  1926,  39  ,  648 — 659). — The  spectrum  falls 
into  two  groups,  a  short-wave  portion  common  to  all 
the  carbonates,  due  to  the  internal  vibrations  of  the 
carbonate  ion,  and  a  long-wave  portion  (X>9  g) 
different  for  different  crystals  except  for  tho  funda¬ 
mental  frequency  at  14  ;l  The  carbonates  examined 
wrere :  magnesite,  caleite,  dolomite,  spathic  iron, 
witherite,  and  eerussite.  Tables  are  given  and  a 
diagram  representing  the  combinations  of  frequencies 
found;  both  difference  and  summation  frequencies 
are  recognised.  Some  combinations  which  might 
be  expected  do  not  appear  and  others  are  found  for 
which  there  is  no  obvious  explanation. 

E.  B.  Ludlam. 

Absorption  spectrum  of  strontianite  in  the 
short-wave  infra-red.  F.  I.  G.  Rawlins,  A.  M. 
Taylor,  and  E.  K.  Rideal  (Z.  Physik,  1926,  39, 
660—662 ;  cf.  preceding  abstract).— The  absorption 
spectrum  was  obtained  by  means  of  a  spectrometer 
and  thermopile;  the  results  are  shown  on  a  curve 
and  the  minimum  transparency  is  about  3-4  g. 

E.  B.  Ludlam. 

Term  representation  of  the  aluminium 
hydride  hands.  H.  Ludloff  (Z.  Physik,  1926,  39, 
519—527 ;  cf.  following  abstract). — A  term  system 
is  developed  as  fully  as  the  data  allow-  for  four  of  the 
aluminium  hydride  bands,  which  are  shaded  towards 
the  red  and  indicate  a  labile  molecule. 

E.  B.  Ludlam. 

Molecular  binding-  and  hand  spectra.  H.  Lud- 
loff  (Z.  Physik,  1926,  39,  528 — 546). — The  effect  on 
a  diatomic  molecule  of  the  absorj»tion  of  light  is 
studied  by  means  of  the  analysis  of  the  band  spectra, 
particularly  tho  effect  of  increasing  rotation  and 
vibration  on  the  stability  of  the  molecule.  The 
criterion  for  stability  when  applied  to  the  spectra  of 
the  hydrides  of  mercury,  aluminium,  calcium,  zinc, 
and  cadmium,  and  the  band  spectrum  of  iodine  at 
3460  is  in  good  agreement  with  other  evidence.  In 
such  compounds  as  the  hydrides  of  zinc,  cadmium, 
and  mercury,  in  the  hand  spectra  of  which  the 
shading  is  on  the  red  side,  increase  of  electronic 
energy  reduces  the  separation  between  the  nuclei ; 
the  molecule  is  stable  in  the  excited  state,  but  not  in 
the  unexcited  state;  the  attraction  betw-een  the  two 
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atomic  cores  is  greater  when  the  opposing  influence 
of  the  valency  electrons  is  reduced,  as  is  the  case 
when  they  arc  further  from  tho  nucleus. 

E.  B.  Ludlam. 

Ultra-violet  spectrum  of  potassium  nitrate, 
and  its  variations  as  a  function  of  na.  (Mme.)  E. 

SiEGLER-SoRtr  (Compt.  rend.,  1926,  183,  1038 — 
1040). — In  the  measurement  of  the  absorption 
spectra  of  solutions  containing  0-1%  of  potassium 
nitrate  of  various  pH  values  by  the  method  of  Vies 

and  Gex  (A.,  1925,  ii,  472),  curves  have  been  obtained 
similar  to  those  previously  found.  When  the  pn 
is  plotted  against  the  ratio  91={X  300)/(X310)  or 
o.,= (X  300)/{>.  289),  tho  curves  obtained  may  be  divided 
into  3  parts,  included  between  the  pa  ranges  0*2 — 2-5, 
2-5 — 5-5,  and  5-5 — 13,  respectively.  It  is  assumed 
that  these  divisions  correspond  with  dissociation 
equilibria  dependent  on  the  law  of  mass  action, 
and  represented  respectively  by  the  bivalent  systems 
in  which  0-3 — -1-8,  and  3-9 — 4-3,  and  by  the 

univalent  system  for  which  pK=7-0.  The  equili¬ 
bria  involved  appear  to  be  due  to  successive  stages 
of  hydration  of  the  anion,  rather  than  to  its  acidic 
nature.  J.  Grant. 

Reversing  action  of  red  and  infra-red  rays  on 
sensitised  and  fogged  photographic  plates  and 
the  absorption  of  the  sensitising  dyes.  M.  Miya- 
Nism  (Mem.  Coll.  Sci.  Kyoto,  1926,  10,  23 — 29). — 
When  a  photographic  plate  sensitised  with  iodo- 
green  and  fogged  by  candlelight  is  exposed  in  a 
spectrograph,  reversed  spectra  of  the  red  and  infra¬ 
red  rays  up  to  113  p  are  obtained  (Terenin,  A., 
1924,  ii,  363).  It  is  shown  that  of  the  dyes  tested 
only  those  having  absorption  bands  of  which  the 
maxima  lie  on  the  long-wave  side  of  5500  A.  are 
effective  in  obtaining  the  reversed  impression  up  to 
0-9  (i.  Green  light  appears  to  be  the  most  effective 
fogging  agency  for  plates  sensitised  with  iodo-green 
(absorption  maximum  near  5700  A.). 

R.  A.  Morton. 

Technique  of  photographic  spectrophotometry. 
G.  Rossler  (Bcr.,  1926,  59,  [B],  2006—2615).— 
Examination  of  potassium  chromate  solution  by  tho 
rotating  sector  method,  using  an  arc  between  iron 
or  copper  and  iron  electrodes,  shows  a  mean  error 
of  ±2%,  which  can  be  reduced  considerably  by 
repeated  measurement  of  tho  plate;  if  a  spark  dis¬ 
charge  is  used  as  source  of  light,  the  absorption  curve 
becomes  irregular  when  the  sector  is  rapidly  rotated, 
but  agrees  well  with  the  normal  curve  at  slow  speeds. 
Winther’s  rnethed,  slightly  modified,  gives  results 
agreeing  well  with  those  of  the  sector  methods 
when  a  single  arc  light  is  used,  thus  establishing  the 
trustworthiness  of  these  methods,  since  the  Winther 
process  under  these  conditions  is  theoretically  free 
from  error ;  when  a  spark  discharge  is  used,  the  mean 
error  is  2%.  The  utility  of  Henri’s  method  depends 
greatly  on  the  constancy  of  the  source  of  light,  and  is 
considerably  influenced  by  the  difficulty  of  accurate 
measurement  of  short  intervals  of  time.  Com¬ 
pensation  for  the  absorption  of  tho  solvent  is  best 
effected  by  the  use  of  a  short  layer  of  the  solvent 
itself. 

Ordinary  photographic  plates  are  conveniently 


sensitised  to  186  m;i  by  rubbing  them  with  white 
vaseline,  the  excess  of  which  is  removed  with  cotton 
wool;  before  development,  the  plates  are  bathed  in 
acetone.  Similarly,  for  regions  to  800  mu,  the  plates 
arc  treated  for  4  mm.  at  18 — 20°  with  water  (50  c.c.), 
alcohol  (96%,  25  c.c.),  ethyl-red  solution  (0-1%, 
2-0  c.c.),  pmaeyanol  (0T%,  1-5  c.c.),  and  dicyanine 
(0T%,  1-5  c.c.).  For  the  region  800 — 950  my., 
lepidincdicyanine  is  used  as  sensitiser.  H.  Wren. 

Spectrographic  investigation  of  amino-acids, 
polypeptides,  and  diketopiperazines.  II.  Ab¬ 
sorptive  power  of  mixtures  of  known  com¬ 
pounds.  E.  Abdeehalden  and  R.  Haas  (Z. 
physiol.  Chem.,  1926,  160,  256 — 262). — Ultra-violet 
absorption  curves  are  given  for  glyeylglyeine  and 
glycine  anhydride,  alanylalanine  and  alanine  an¬ 
hydride,  leucylglycine,  glycyl-leucine,  and  leucyl- 
glycine  anhydride,  lcucylglycylglycine,  and  loucyl- 
glycyl-leucine.  Glycine  anhydride  absorbs  much  less 
than  glyeylglyeine,  whereas  its  diketopiperazine 
absorbs  much  more  strongly  than  that  of  the  di¬ 
peptide.  Mixtures  of  amino-acids  absorb  more 
strongly  than  would  be  expected  from  tho  additive 
absorptions  of  the  components.  Such  molecular 
mixture  (abscissEe)-wave-length  (ordinates)  curves 
show  maxima  when  the  proportions  are  :  for  glycine 
and  alanine,  1:1;  for  alanine  and  valine,  2:1; 
for  glycine  and  glycine  anhydride,  2:1;  for  alanino 
and  leucylglycylglvcine,  1:1;  for  glycine  and 
calcium  chloride,  2:1;  and  for  las  vu  lose  and  alanine, 
1 :  2.  The  increased  absorption  of  mixtures  decreases 
as  the  mixture  becomes  either  more  acid  or  more 
alkaline  (cf.  A.,  1926, 959).  P.  W.  Clutterbtjck. 

[Mutability  of  absorption  spectra  in  solutions 
in  relationship  to  the  distribution  of  charge  of 
the  molecules  and  connexion  between  absorption 
and  refraction.]  G.  Scheibe  (Ber.,  1926,  59,  [15], 
2616;  cf.  A.,  1926,  774). — The  measurements  of  the 
absorption  spectrum  of  0-2939.3/  aqueous  potassium 
nitrate  by  von  Halban  and  Ebert  (A.,  1924,  ii,  824) 
are  affected  by  a  fundamental  error ;  after  correction, 
they  agree  with  those  of  the  author  ( loc .  cit.). 

H.  Ween. 

Mutability  of  absorption  spectra  in  solutions 
and  the  distribution  of  charge  of  the  molecules. 
TV.  G.  Scheibe  [with  F.  Backekkohler  and  A. 
Rosenberg]  (Ber.,  1926,  59,  [B],  2617—2628;  cf. 
A.,  1926,  774). — The  absorption  of  completely 
symmetrical  molecules,  carbon  tetrachloride,  carbon 
disulphide,  benzene,  and  hexamethylbenzene,  is 
only  very  slightly  influenced  by  such  solvents  as 
methyl  and  ethyl  alcohols  or  hexane.  Chloroform 
and,  particularly,  carbon  tetrachloride  behave  ab¬ 
normally  as  solvents.  Among  unsymmetrically  con¬ 
stituted  molecules,  there  are  found  clectrosymmetrical 
compounds  such  as  the  saturated  hydrocarbons  and 
unsaturated  hydrocarbons  like  py-dimethyl-Attv-buta- 
diene.  A  ehromophor  made  up  of  electrons  which 
unite  two  carbon  atoms  joined  only  to  C-C  or  C-H 
groups  generally  has  no  dipolar  properties.  When 
the  ehromophor  is  composed  of  different  atoms, 
dipolar  properties  are  generally  present,  as  shown  by 
the  carbonyl  group  of  acetone;  if,  however,  tho 
methyl  groups  of  the  latter  are  successively  replaced 
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by  the  -C-Me,  group,  the  susceptibility  to  the  influence 
of  dipolar  solvents  is  diminished ;  tho  chemical 
reactivity  of  the  carbonyl  group  diminishes  in  the 
same  sequence.  Symmetrical  chromophors  can  be¬ 
come  asymmetric  by  the  introduction  of  polar  groups, 
as  shown  by  mesityl  oxide  and  phorone,  and  par¬ 
ticularly  by  the  series  of  compounds,  benzene,  hexa- 
methylbenzene,  benzophenone,  nitrobenzene,  ethyl' 
benzoate,  and  benzonitrile.  The  groups,  -NO,, 
•COj,R,  COR,  and  *CN  cause  the  band  I  of  benzene  to 
be  displaceable  to  the  regions  of  longer  wave-length, 
whereas  the  groups,  -ClR-COaR  and,  probably, 
•NHo  render  it  displaceable  in  the  opposite  direction. 
The  first  group  of  substituents  comprises  those  which 
direct  halogenation  or  nitration  mainly  towards  the 
mela  position,  whereas  the  directive  effect  of  the 
second  group  is  to  the  ortho  and  para  positions.  The 
extent  to  which  the  displaceability  of  the  bands  is 
in  harmony  with  the  substitution  rules  is  further 
examined  in  the  cases  of  anisole,  phenol,  benzonitrile, 
phenylacetonitrile,  benzyl  alcohol,  [3-phenylethyl 
alcohol,  p-benzoquinone,  and  aniline.  Direct  com¬ 
parison  is  generally  very  difficult,  since  tho  chemical 
reactions  are  commonly  effected  in  solvents  such  as 
concentrated  sulphuric  and  nitric  acids,  which  fre¬ 
quently  induce  profound  optical  change.  H.  Wren. 

Rate  of  decay  of  fluorescence  of  solutions  of 
dyes.  E.  Gaviola  (Ann.  Physik,  1026,  [iv],  81, 
681 — 710). — A  more  detailed  account  of  work  already 
published  (A.,  1926,  335). 

Rare  earths  as  activators  of  luminescence. 
E.  L.  Nichols  and  H.  L,  Howes  (,T.  Opt.  Soc.  Amer., 
1926,  13,  573—587;  cf.  Nichols  and  Slattery,  A., 
1926,  659). — Observations  have  been  made  of  the 
photo-  and  cathodo-luminescence  of  solid  solutions 
of  traces  of  salts  of  samarium,  europium,  thulium, 
dysprosium,  terbium,  neodymium,  praseodymium, 
yttrium,  and  erbium  in  calcium  fluoride,  calcium 
oxide,  borax  (bead),  sodium  phosphate  (bead), 
sodium  fluoride  (bead),  and  alumina,  and  the 
luminescence  spectra  have  been  roughly  mapped  by 
means  of  a  hand  spectroscope.  Solutions  in  calcium 
oxide  are  more  brilliantly  luminescent  than  those  in 
any  other  solvent,  and  give  spectra  in  which  the 
bands  are  very  bright  and  line-like.  Many  cases 
are  noted  of  the  tendency  of  certain  activators  to 
suppress  the  luminescence  due  to  other  elements 
present  in  the  solvent.  Thus,  tho  samarium  spec¬ 
trum  is  invariably  given  by  solutions  of  neodymium, 
assumed  to  contain  infinitesimal  quantities  of  samar¬ 
ium,  in  calcium  oxide.  Tho  bands  in  the  spectra  of 
solutions  containing  traces  of  thulium,  europium, 
terbium,  and  samarium  may  be  arranged  in  sets 
having  a  common  and  constant  frequency  interval, 
found  to  be  18  for  europium  and  16  for  thulium, 
terbium,  and  samarium.  There  arc  one  or  more  sets 
of  positions  in  tho  spectrum  which  are  characteristic 
of  a  given  activator,  and  whatever  the  solvent,  all  the 
luminescence  bands  of  substances  containing  the 
activator  in  question  are  so  located  that  their  crests 
coincide  with  these  positions.  This  relationship, 
first  established  for  the  spectra  of  solid  solutions 
containing  uranium,  is  designated  as  the  “  principle 
of  essential  identity.”  L.  L.  Bircumshaw. 


Luminescence  of  potassium  vapour  in  the 
electrodeless  discharge.  G.  Balassf.  (Bull.  Acad. 
Roy.  Belg.,  1926,  [v],  12,  193— 201).— Wave-lengths 
below  4427-314  A.  emitted  by  potassium  vapour 
under  the  influence  of  the  electrodelesa  discharge  are 
recorded.  With  rise  in  temperature,  the  lumin¬ 
escence  changes  in  colour,  and  both  limits  of  tho 
spectrum  move  towards  the  infra-red,  whilst  at  a 
certain  temperature  modifications  appear  in  the 
spectral  lines,  indicating  that  two  types  of  lumin¬ 
escence  are  occurring  simultaneously.  One  of  these 
gives  the  arc  spectrum,  the  other  one  the  spark 
spectrum.  R.  Cutihll. 

Spectra  of  phosphorescent  flames  of  carbon 
disulphide  and  ether.  H.  J.  EmelIjus  (J.C.S., 
1926,  2948 — 2951). — The  spectra  of  the  cool  phos¬ 
phorescent  flames  of  carbon  disulphide  arid  ether  have 
been  compared  with  those  of  their  normal  flames. 
For  carbon  disulphide,  the  difference  is  mainly  one 
of  distribution  of  intensity,  although  a  group  of 
closely -spaced  bands  between  3400  and  2900  A.  was 
not  observed  in  the  low-temperature  flame.  Tho 
phosphorescent  ether  flame  gives  a  band  spectrum 
totally  different  from  the  normal  one.  Examination 
of  the  corresponding  wave-numbers  shows  the 
existence  of  nearly  constant  differences,  indicating 
that  this  spectrum  has  a  normal  structure. 

M.  S.  Burr. 

Photo-electric  effect  in  natural  blue  rock-salt. 
R.  Htlsch  and  R.  Ottmer  (Z.  Physik,  1926,  39, 
644 — 647).- — The  photo-electric  conductivity  of  tho 
rock-salt  was  measured  when  the  crystal  was  illumin¬ 
ated  with  light  ranging  from  186  to  2000 pu;  curves 
are  given  showing  the  absorption  coefficient  over  this 
range  and  the  induced  conductivity. 

E.  B.  Lttdlam. 

Dielectric  constant  of  solutions  of  good  con¬ 
ducting  electrolytes.  II.  H.  Hellmann  and  H. 
Zaun  (Ann.  Physik,  1926,  [iv],  81,  711—756;  ef. 
A.,  1926,  77S ;  Physikal.  Z„  1926,  27,  636).— The 
electrolytes  so  far  investigated  aro  divided  into  two 
groups  :  (a)  those  exhibiting  only  a  small  decrease 
of  dielectric  constant  at  high  concentrations,  e.g., 
hydrochloric  acid,  alkali  chlorides,  etc. ;  (b)  those 
which  show  a  minimum  in  the  dielectric  constant 
when  the  concentration  reaches  a  critical  value  beyond 
which  thcro  is  a  rapid  increase  in  dielectric  constant 
with  increasing  concentration,  e.g.,  copper  sulphate. 
The  sulphates  of  other  heavy  metals  behave  similarly. 

R.  A.  Morton, 

Variation  of  dielectric  constant  of  benzene  with 
pressure.  L.  Cagniard  (Compt.  rend.,  1926,  183, 
873—875). — Tho  variation  of  tho  dielectric  constant 

of  benzene  with  pressure  has  been  determined  under 
isothermal  conditions  up  to  22  atm.,  by  a  method 
previously  described  (ibid.,  1926,  182,  1528).  It  has 

been  found  that  the  dielectric  constant  c  varies 
linearly  with  the  pressure  p,  and  that  dzjdp  increases 
with  rise  of  temperature.  The  experimental  values 
of  dejdp  have  been  compared  with  those  calculated 
from  Debye’s  theory  of  dielectrics  using  the  equation 
(E-l)/(e+2) .  d=f(T),  where  d  is  the  density  and 
T  the  temperature;  considerable  divergence  is 
obtained,  indicating  that  Debye’s  the,ory  in  its 
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original  form  is  insufficient.  The  variation  in  dtjip 
per  degree  is  of  the  same  order  as  that  calculated 
from  the  theory.  S.  J.  Gregg. 

Colour  of  the  ruby  [and  the  sapphire].  C.  W. 
Stillwell  (J.  Physical  Chem.,  1926,  30,  1441— 
1466). — The  conditions  under  which  chromic  oxide 
imparts  colour  to  corundum  and  the  state  of  the 
chromium  have  been  studied.  The  red  colour  im¬ 
parted  to  a-alumina  by  chromic  oxide  is  not  due  to 
colloidal  chromic  oxide  (cf.  Hull,  B.,  1903,  2S)  or  to 
the  presence  of  a  higher  or  lower  oxide  of  chromium, 
or  to  a  change  in  concentration  of  the  chromium 
oxide.  Correlation  of  colour  and  X-ray  analysis 
affords  strong  evidence  that  it  is  due  to  a  second 
modification  of  chromic  oxide  having  the  same  crystal 
structure  as  the  green  modification  and  as  a-alumina. 
The  axial  ratio  of  this  second  form  of  chromic  oxide 
is  nearer  to  that  of  a-alumina  than  to  that  of  the 
green  form,  and  hence  the  red  modification  tends  to 
be  produced  when  chromic  oxide  is  added  to  a-alumina. 
This  occurs  up  to  a  point  beyond  which  a-alumina  is 
unable  to  stabilise  it.  The  occurrence  of  the  red  or 
green  modification  depends  on  the  value  of  the  axial 
ratio  of  the  mixed  crystal.  Changes  in  the  axial 
ratio  can  be  effected  by  changing  the  chromic  oxide 
content,  and  by  varying  the  atmosphere  in  which 
fusion  is  accomplished  for  mixtures  containing 
30 — 15%  of  chromic  oxide.  The  bluish-red  colour  of 
certain  rubies  is  due  to  limited  amount  of  reduction 
of  the  red  chromic  oxide  to  blue  chromous  oxide. 
The  chromic  oxide  content  of  the  natural  ruby  is 
approximately  2%,  and  the  cause  of  colour  of  the 
natural  ruby  is  identical  with  that  of  the  artificial 
product.  When  no  stabilisation  of  the  red  modi¬ 
fication  occurs,  as  in  the  case  of  the  emerald,  a  green 
colour  is  obtained  with  very  low  concentrations  of 
chromic  oxide.  The  temporary  colour  change  to 
green  which  occurs  when  rubies  are  heated  is  still 
unexplained. 

The  cause  of  the  blue  colour  of  the  natural  sapphire 
is  discussed  at  length,  but  with  no  definite  result. 
Chromium  oxide  (1%)  can  impart  a  typical  sapphire- 
blue  colour  to  a  mixture  of  beryllium,  aluminium, 
and  silicon  oxides  heated  in  a  reducing  atmosphere. 

L.  S.  Theobald. 

Systematic  errors  introduced  into  the 
measurement  of  the  depolarisation  of  light 
diffused  by  gases  by  stray  light.  Study  of  some 
organic  vapours.  J.  Cabannes  (J.  Phys,  Radium, 
1926,  [vi],  7,  338 — 344 ;  cf.  A.,  1926,  559).— The 
values  obtained  by  different  authors  for  the  de¬ 
polarisation  factor  of  light  diffused  by  various  gases 
are  not  concordant ;  reasons  for  this  divergence  are 
considered.  Further  values  are  given  for  the  de¬ 
polarisation  factor  p  and  the  depolarisation  limit  p0 
of  some  organic  vapours.  A.  S.  Corbet. 

Dispersion  and  molecular  refraction  of  the 
alkali  halides.  K.  L.  Wole  (Ann.  Physik,  1926, 
[iv],  81,  637 — 648). — A  theoretical  paper  which 
extends  a  previous  theory’  of  the  dispersion  of  sodium 
and  potassium  chlorides  (Herzfeld  and  Wolf,  A.,  1925, 
ii.  1119:  1926, 1 1)  by  associating  with  it  the  theory  of 
deformation  advanced  by  Fajans  and  Joos  (Z.  Physik, 
1925,  23,  1),  and  from  considerations  of  the  relations 


between  the  structures  of  the  ions  concerned  and  those 
of  the  corresponding  rare  gases.  From  Cuthbertson’s 
data  for  the  refractivities  of  hydrogen  chloride, 
bromide,  and  iodide,  values  are  calculated  for  the 
refractivities  of  the  anions  in  the  halides  of  the  alkali 
metals;  and  thence  the  values  for  the  molecular 
refractivities  of  these  salts.  The  values  so  obtained 
are  held  to  be  in  satisfactory  agreement  with  the 
experimental  data  of  Spangenberg  (Z.  Krist.,  1923, 
57,  494).  R.  W.  Lent. 

Anomalous  optical  rotation-dispersion  and 

magnetic  rotation-dispersion  of  substances  of 
which  the  optical  dispersion  of  rotation  is 
anomalous.  W.  Pfleiderer  (Z,  Physik,  1926,  39, 
663 — 685). — Determinations  and  comparisons  are 
made  of  the  optical  and  magnetic  rotation-dispersion, 
the  absorption,  and  ordinary  dispersion  of  camphor- 
quinone  in  toluene,  diphenylmethylenecamphor  in 
benzene,  phenylmethylenecamphor  in  benzene,  di- 
phenyleamphormethane  in  benzene,  copper  tartrate 
and  sodium  hydroxide  in  water,  and  the  copper  and 
ferric  compounds  of  hydroxymethyleneeamphor  in 
ethyl  alcohol.  The  curves  show  a  point  of  inflexion 
where  the  dispersion  begins  to  be  anomalous,  and 
with  increasing  concentration  this  point  is  displaced 
towards  longer  wave-lengths.  .Measurements  of  the 
magnetic  rotation  of  toluene  at  twenty-four  places 
in  the  visible  region  show  that  it  is  proportional  to 
> dnjd't .  (Becquerel’s  relation,  n  is  the  refractive  index 
for  wave-length  X).  E.  B.  Ludlam. 

Molecular  theory  of  rotatory  power  and  the 
calculation  of  Verdet's  constant.  R.  de  Malle- 
jlax  (J.  Phys.  Radium,  1926,  [vi],  7,  295—315).— 
From  an  analysis  of  the  general  equation  of  motion 
of  an  electron  when  subjected  to  a  magnetic  field  an 
expression  is  developed  for  Verdet’s  constant,  for 
substances  the  permeability  of  which  is  approximately 
unity,  involving  three  constants  derived  from  those 
characterising  the  three  restraining  forces  on  an 
electron  conceived  in  a  three  co-ordinate  system. 
Similarly,  the  Kerr-  constant  and  the  molecular 
refraetivity,  which  is  shown  to  be  additive  in  form, 
are  derived  in  terms  of  these  three  constants.  By 
assigning  a  fixed  number  of  optically  effective  electrons 
to  each  molecule,  an  expression  is  then  obtained  for 
Verdet's  constant  in  terms  of  the  Kerr  constant,  for 
media  in  which  the  molecules  are  assumed  isotropic, 
whereby  the  three  undeterminable  constants  are 
eliminated.  The  expression  so  deduced  is  therefore 
independent  of  any  assumptions  concerning  the  law 
of  intramolecular  forces,  and  is  in  a  form  readily 
compared  with  known  data.  A  more  complicated 
expression  is  then  derived  for  media  of  anisotropic 
molecules  by  expressing  the  Ken-  constant  in  terms 
of  the  Tyndall  constant.  It  is  shown  that  the  cor¬ 
rection  for  anisotropy  in  the  case  of  nitrobenzene, 
which  has  a  very  large  value  for  the  Ken-  constant, 
does  not  amount  to  more  than  3%,  and  may  therefore 
be  neglected  for  most  substances.  By  assuming  that 
the  number  of  optically  effective  electrons  in  cyclo¬ 
hexane  is  equal  to  the  total  number  of  valency 
electrons,  the  value  obtained  for  Verdet’s  constant 
agrees  within  1%  of  that  observed  by  Perkin.  For 
a  large  number  of  aliphatic  compounds  a  similar 
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agreement  is  recorded  by  assigning  the  total  number 
of  valency  electrons  in  the  molecule  less  four  as  the 
number  of  optically  effective  electrons.  Similarly, 
by  assigning  fifteen  effective  electrons  to  the  benzene 
nucleus  and  normal  values  to  substituent  groups  a 
similar  concordance  between  observed  and  calculated 
values  of  Verdet's  constant  is  obtained  for  a  large 
number  of  benzene  derivatives. 

It  is  shown  further  that  an  approximate  agreement, 
which  is  considered  satisfactory  in  view  of  the  diffi¬ 
culty  of  experimental  determination,  is  obtained  for 
hydrogen,  where  the  number  of  electrons  is  known 
definitely.  A  further  consequence  of  this  derivation 
of  Verdet’s  constant  is  that  its  variation  with  respect 
to  temperature,  pressure,  and  physical  states  is 
independent  of  assumptions  relating  to  the  equi¬ 
valence  of  different  electrons  in  the  molecule.  Data 
are  given  showing  a  satisfactory  agreement  between 
the  observed  and  calculated  values  of  the  temperature 
variation  for  carbon  disulphide. 

It  is  shown  that  the  ratio  of  the  magnetic  rotatory 
dispersion  to  electric  double-refraction  dispersion  is 
equal  to  the  ratio  of  the  corresponding  wave-lengths, 
which  is  in  agreement  with  experiment  for  water, 
carbon  disulphide,  and  camphor.  By  introducing 
the  assumption  that  paramagnetic  atoms  exert  a 
negative  molecular  field,  the  phenomena  of  negative 
magnetic  rotation  and  of  anomalous  dispersion  are 
correlated  with  the  normal  phenomena. 

R.  W.  Lust. 

Theoretical  and  experimental  foundations  for 
a  general  stereochemistry.  K.  Weissenberg 
(Z.  Elektrochem.,  1920,  32,  470 — 178). — The  recent 
proof  of  a  pyramidal  structure  for  certain  carbon 
compounds  has  important  implications  for  stereo¬ 
chemistry.  Isomerism  is  discussed  from  a  very 
general  point  of  view  and  experiments  are  suggested. 

R.  A.  Morton. 

Scattering  of  light  by  the  individual  particles 
of  smokes.  H.  S.  Patterson  and  R.  Whytlaw- 
Gray  (Proc.  Roy.  Soc.,  1926,  A,  113,  312—322).— 
The  experiments  involved  the  determination  of  the 
size  of  a  particle  and  of  the  intensity  of  light  scattered 
by  a  particle.  The  former  was  determined  by  the 
rate  of  fall,  and  the  latter  by  comparison  with  a 
standard  artificial  particle.  A  special  eye-picee  is 
described,  containing  the  artificial  particle,  which 
consisted  of  a  minute  sphere  at  the  end  of  a  glass 
thread.  The  measurements  were  carried  out  by  com¬ 
paring  the  intensity  of  the  light  scattered  by  a  selected 
smoke  particle  with  that  scattered  by  the  artificial 
particle,  the  latter  being  adjustable  by  means  of  a 
neutral  wedge,  calibrated  so  that  the  relative  intensity 
at  different  positions  could  be  read  off  from  a  curve. 
The  clouds  studied  were  of  magnesium  oxide,  silver, 
mercuric  chloride,  and  mercury.  The  results  are 
not  in  agreement  with  Rayleigh’s  law,  nor  with  Mie’s 
theory.  It  is  suggested  that  the  scattering  is  modified 
by  the  close  or  loose  packing  of  the  units  of  which 
the  larger  aggregates  are  composed. 

E.  S.  Hedges. 

Search  for  element  61.  II.  W,  Prandtl  and 

A.  Grimm  (Z.  angew.  Chcm.,  1920,  39,  1333—1334; 
cf.  ibid.,  892). — A  criticism  of  the  work  of  Harris, 
Yntenia,  and  Hopkins  (A.,  1926,  780).  The  authors 


consider  that  the  apparatus  used  for  examining  the 
X-ray  spectrum  of  the  rare-earth  oxides  was  unsuit¬ 
able  ;  a  vacuum  tube  is  essential  to  obtain  sufficient 
dispersion  to  differentiate  the  characteristic  lines  of 
element  61  from  those  of  other  elements,  especially 
of  bromine,  platinum,  and  barium.  Harris  and  his 
collaborators  "assu med  the  absence  of  these  elements 
without  conducting  exhaustive  tests,  but  the  present 
authors  state  that,  in  their  experience,  traces  are 
always  present  under  the  conditions  of  working 
described.  A.  R.  Powell. 

Element  of  atomic  number  61.  II.  L.  Rolla 
and  L.  Fernandes  (Gazzetta,  1926,  56,  688 — 694). 
Details  are  given  of  the  principles  and  procedure  of 
the  fractionation  methods  employed  in  isolating  the 
element  of  atomic  number  61  (cf.  A.,  1926,  1083). 

T.  H.  Pope. 

Metallography  of  solid  mercury  and  amal¬ 
gams.  W.  Rosenhain  and  A.  J.  Murphy  (Proc. 
Roy.  Soc.,  1926,  A,  113,  1 — 6). — A  description  of 
experimental  methods  for  the  microscopical  examin¬ 
ation  of  solid  mercury  and  of  amalgams  which  are  solid 
only  at  low  temperatures.  The  low  temperatures 
were  maintained  by  means  of  carbon  dioxide  snow, 
usually  made  into  a  paste  with  acetone.  A  smooth 
surface  was  obtained  either  by  casting  on  a  glass  slip 
or  by  polishing  at  the  low  temperature.  The  cast 
surfaces  were  satisfactorily  etched  by  25%  hydro¬ 
chloric  acid  (f.  p.  —  S6°),  but  the  polished  surface 
could  not  be  etched,  the  surface  behaving  as  though 
passivity  were  produced  by  the  polishing.  Attach¬ 
ments  to  the  microscope  to  prevent  the  deposition 
of  frost  are  described,  and  photographs  of  solid 
mercury  and  of  amalgams  of  tin  and  thallium  are 
included.  IV.  Hume-Rothery. 

Interpretation  of  X-ray,  single-crystal, 
rotation  photographs.  J.  D.  Bernal  (Proc.  Roy. 
Soc.,  1926,  A.  113,  117— 160).— A  discussion  of  the 
mathematical  interpretation  of  the  experimental 
results  obtained  by  (a)  the  rotation  method  proper  of 
X-ray  crystal  analysis,  in  which  a  small  crystal  is 
rotated  at  uniform  speed  in  front  of  a  narrow  beam 
of  homogeneous  X-rays,  and  ( b )  the  oscillation  method, 
in  which  the  revolving  spindle  is  turned  backwards 
and  forwards  at  a  constant  speed,  through  a  definite 
small  angle.  The  determination  of  the  size  and  shape 
of  the  unit  cell  of  the  fundamental  lattice  of  the 
crystal,  and  of  the  indices  of  reflecting  planes  leading 
to  the  determination  of  the  space -group  are  dealt 
with.  The  treatment  involves  the  conception  of  the 
reciprocal  lattice  (Ewald,  Z.  Krist.,  1921,  56,  129). 
Tables  and  charts  to  save  laborious  calculations  are 
included.  W.  Hume-Rothery. 

Lead  suJboxide.  A.  Ferrari  (Gazzetta,  1926, 
56,  630 — 637). — The  results  of  X-ray  analysis  demon¬ 
strate  the  existence  of  lead  suboxide,  which  is  highly 
unstable  and  exhibits  monometric  structure  of  the 
cuprite  type.  The  dimensions  of  the  basic  cell  con¬ 
taining  2  mols.  of  Pb20  area- — 5*38  A.,voL— 155-72  A.3, 
the  corresponding  density  being  9-16.  The  value 
of  the  diameter  for  lead  calculated  from  this  lattice 
agrees  with  that  of  the  non-ionised  lead  atom. 

T.  H.  Pope. 
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Polymorphism  of  silicon  dioxide  and  structure 
of  tridymite.  It.  E.  Gibbs  (Proc.  Roy.  Soc.,  1920, 
A,  113,  351 — 367). — A  review  is  given  of  the  13- 
structures  of  quartz  and  eristobalite,  and,  on  the 
assumption  of  the  conservation  of  the  tetrahedron  of 
oxygen  atoms  around  any  silicon  as  the  building  unit, 
a  structure  is  suggested  for  the  intermediate  form, 
tridymite.  This  is  justified  by  X-ray  analysis, 
showing  that  tridymite  has  a  similar  structure  to  ice, 
with  4  molecules  per  cell,  a=5-03,  c=8-02.  The 
framework  can  be  considered  as  a  close-packed 
arrangement  of  oxygen  atoms,  whilst  the  silicon  atoms 
occupy  the  spaces  formed  between  four  neighbouring 
oxygen  atoms.  The  structures  are  probably  ionic 
in  nature.  (3-J3  transitions  appear  to  be  characterised 
by  a  change  of  partners  between  neighbouring  ions, 
whilst  the  a- (3  transition  of  quartz  is  merely  a  small 
atomic  rearrangement.  The  a-states  are  probably 
created  by  distortion  of  the  (3-forms,  involving  lower 
symmetry  and  possibly  larger  cells.  a-Tridymite  it 
orthorhombic,  a=9-9,  6=17-1,  e=16-3,  in  which  the 
units  must  be  polymerised  groups  ?2Si02.  The 
existence  of  a  third  form,  a',  of  tridymite  was  confirmed. 

E.  S.  Hedges. 

X-Ray  measurements  on  compounds  of  the 
system  soda  lime-silica.  II.  W.  G.  Wyckoff 
and  G.  W.  Morey  (Amer.  J.  Sci„  1926,  [v],  12,  419— 
440;  cf.  A.,  1925,  ii,  1146,  1161). — X-Ray  powder 
photographs  show  that  the  orthosilicate  Na2CaSi04  is 
cubic,  with  four  molecules  in  the  unit  cell  and  a— 
7-497  A.  The  metasilicate  Na4Ca(Si03)3.  which  is 
also  crystallographically  and  optically  cubic,  is, 
however,  pscudo-cubic  according  to  the  X-ray  data, 
with  a =7*547  A.  and  two  molecules  in  the  cell.  The 
metasilicate  Ra2Ca2{Si03)3,  which  shows  weak  bi¬ 
refringence  and  lamellar  twinning  like  leucite,  is  also 
pseudo-cubic  according  to  the  X-ray  data.  These 
three  compounds  show  very  nearly  the  same  X-xay 
patterns,  and  they  present  an  anomalous  case  similar 
to  that  of  mullite  and  fibrolitc  (A.,  1926,  664). 

L.  J.  Spencer. 

Mineral  component  of  bones.  W.  F.  De  Jong 
(Proc.  K,  Akad.  Wetensch.  Amsterdam,  1926,  29, 
870— S72).— See  A.,  1926,  781. 

Solidification  temperatures  of  organic  com¬ 
pounds.  Fusion  temperature  and  spectro¬ 
grams  in  homologous  series.  J.  Timmermans 
(Bull.  Soc.  chim.  Bclg.,  1926,  35,  276 — 283). — A 
discussion  of  the  relation  between  the  spectrograms 
of  members  of  homologous  series  and  their  fusion 
temperature.  The  straight-chain  molecular  structure 
of  aliphatic  hydrocarbons  is  considered  in  relation 
to  this  and  to  related  crystalline  phenomena. 

P.  V.  McKie. 

Crystal  structure  of  quinol.  I.  W.  A,  Caspari 

(J.C.S.,  1926,  2944 — 2948). — The  crystal  structure  of 
quinol  has  been  examined  goniometrieally,  and  also 
by  X-ray  rotation  and  oscillation  photographs.  The 
unit  cell  is  hexagonal,  and  the  lattice  unit  consists  of  a 
group  of  three  molecules  forming  an  asymmetric 
whole.  This  association  appears  to  have  no  con¬ 
nexion  with  the  molecular  association  in  the  liquid 
or  gas  phase.  The  results  obtained  are  not  in  com¬ 
plete  agreement  with  those  of  Becker  and  Jancke 


(A.,  1922,  ii,  128),  who  employed  only  the  powder 
method.  M.  S.  Bubr. 

Production  of  large  copper  crystals.  H.  C.  H, 
Carpenter  and  S.  Tamitra  (Proc.  Roy.  Soc.,  1926, 
A,  113,  28—43)  . — -Large  copper  crystals  exceeding 
4  in.  in  length  have  been  prepared  from  polycrystalline 
copper  strip  of  section  0-5  X  0-125  inch  by  the  method 
of  critical  straining  and  heat  treatment  previously 
used  for  aluminium  (A.,  1922,  ii,  69).  The  copper 
crystals,  unlike  those  of  aluminium,  always  contain 
twin  crystals,  which  may  be  oriented  in  as  many  as 
three  directions  in  any  one  crystal.  There  is  no 
marked  difference  between  the  tensile  strength  of  the 
large  crystals  and  of  the  polycrystalline  material,  but 
the  large  crystals  are  much  the  less  ductile,  their 
elongation  values  being  only  about  one  third  of  those 
for  the  polycrystalline  strip ;  this  effect  is  due  to  the 
presence  of  the  twin  crystals,  since  single  copper 
crystals  prepared  direct  from  the  liquid,  which  are 
free  from  twins,  are  remarkably  ductile. 

W.  Hume-Rothery. 

Formation  of  twinned  metallic  crystals. 
H.  C.  H.  Carpenter  and  S.  Tajidra  (Proc.  Roy.  Soc., 
1926,  A,  113,  161— 182).— “ Annealing  twins”  are 
produced  in  certain  metals  by  straining,  followed  by 
heat  treatment,  during  which  recrystallisation  and 
crystal  growth  occur,  and  are  distinguished  from 
“  mechanical  twins,”  produced  by  straining  alone. 
The  formation  of  annealing  twins  has  been  examined 
with  special  reference  to  copper  and  its  alloys  and 
indium.  They  develop  by  a  process  of  boundary 
migration  in  which  crystal  growth  and  twin  formation 
occur  simultaneously,  and  any  twin  crystals  existing 
in  the  old  crystal  grains  are  consumed.  If  proper  care 
is  taken  that  cast  metals  or  alloys  are  free  from  strain, 
they  do  not  develop  twins  on  heating.  Unlike 
mechanical  twins,  annealing  twins  are  very  stable 
thermally.  Twinning  planes  aremore  stable  chemically 
than  crystal  boundaries;  thus  at  high  temperatures 
hydrogen  attacks  the  crystal  boundaries  of  copper, 
hut  not  the  twinning  planes.  The  principal  cause 
of  twinning  is  crystal  growth,  deformation  being  an 
indirect  cause,  because  it  results  in  growth  on  anneal¬ 
ing.  The  mechanism  of  the  atomic  rearrangement 
is  discussed,  and  the  suggestion  made  that  twin 
formation  is  possible  only  if  the  atomic  arrangement 
permits  twinning  on  the  planes  of  densest  atomic 
concentration.  Metals  crystallising  in  the  face- 
centred  cubic,  tetrahedral  cubic,  or  face-centred 
tetragonal  lattices  readily  produce  annealing  twins 
(aluminium  being  an  exception),  but  not  those  crystall¬ 
ising  in  the  close-packed  hexagonal  lattice,  and 
what  are  called  twins  in  the  last-named  are  probable 
examples  of  parallel  growth.  W.  Hume-RotKERY. 

Properties  of  electrolytic  iron.  G.  P.  Fuller. 
—See  B.,  1926,  949. 

Specific  vibrations  of  tetrahedral  molecules 
(sulphate  ion).  K.  Rolan  (Z.  Physik,  1926,  39, 
588—600). — A  formula  is  obtained  which  gives 
values  for  the  polar isabilitv  and  distance  apart  of 
sulphate  ions  in  sulphate  crystals,  using  the  specific 
frequencies  for  9  u.  and  16  E.  B.  Ludlam. 

Apparent  duplication  of  the  optic  axis  of 
calcite  with  Federov’s  plate.  M.  Philibert 
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(Atti  R.  Acead.  Lined,  1926,  [vi],  4,  300 — 305). — 
The  apparent  double  refraction  of  two  separate 
calcite  plates,  when  examined  in  conjunction  with  a 
Fedorov  plate,  is  found  to  be  due  to  double  refraction 
of  the  glass  setting  of  the  crystal.  T.  H.  Pope. 

Theory  of  electrical  conductivity  in  metals. 
S.  Procopiu  (Bull.  Acad.  Sei.  Roumaine,  1926,  10, 
93—95). 

Resistance  of  metals  and  metal  crystals  at 
the  temperature  of  liquid  helium.  W.  Meissner 
(Physiknl  51.,  1926/  27,  725— 730).— See  A.,  1926, 

1086. 

Paramagnetism  independent  of  temperature. 
[Mlle.]  P.  Collet  (Compt.  rend.,  1926,  183,  1031— 
1032). — The  coefficient  of  atomic  magnetisation  of 
manganese  as  obtained  from  measurements  of  the 
paramagnetism  of  solid  potassium  permanganate  is 
56>5  X  10~6  and  is  independent  of  temperature  from 
15°  to  150®.  The  paramagnetism  is  raised  by  the 
presence  of  impurities.  For  solutions  of  this  salt  a 
value  of  62  X  10'®  is  obtained  at  the  ordinary  temper¬ 
ature,  and  this  is  approximately  constant  from 
17°  to  100°  (cf.  A.,  1924,  ii,  586).  J.  Grant. 

Longitudinal  magneto-resistance  effect  in 
single  crystals  of  iron.  W.  L.  Webster  (Proe. 
Roy.  Soc..  1926,  A,  113,  196— 207).— The  change  of 
resistance  in  a  longitudinal  magnetic  field  has  been 
measured  for  three  directions  in  single  crystals  of 
iron.  For  the  (100)  axis  there  is  no  change  in  resist¬ 
ance.  For  the  (111)  and  (110)  axes  no  change  in 
resistance  occurs  until  a  magnetic  intensity  of  about 
800  c.g.s.u.  is  reached;  the  resistance  then  increases 
with  the  field  until  magnetic  saturation  is  approached, 
when  the  value  of  dRjR  tends  to  limiting  values  of 
0-40%  and  0-28%  for  the  (111)  and  (110)  axes, 
respectively.  The  change  is  probably  due  to  the 
orientation  of  the  atoms.  If  in  unmagnetised  iron 
the  axes  of  the  atoms  are  parallel  to  a  "(100)  crystal 
axis,  hut  may  point  in  either  direction,  then  when  the 
iron  is  magnetised  along  the  (100)  axis  there  will  be 
reversal  of  some  of  the  atoms,  but  without  change  in 
orientation,  and  consequently  no  change  in  resistance. 
For  other  directions,  magnetisation  produces  a  change 
in  orientation  and  hence  a  change  in  resistance.  No 
direct  connexion  exists  between  the  change  of  resist¬ 
ance  and  the  net  change  of  length,  for  there  is  a  large 
increase  in  length  in  the  direction  of  the  (100)  axis 
(A.,  1925,  ii,  369).  Magneto-striction  is  regarded 
as  due  to  one  or  both  of  two  effects,  change  of  orient¬ 
ation,  and  change  of  structure  of  the  atoms  in  the 
magnetic  field,  and  the  results  are  interpreted  on  this 
hypothesis.  W.  Hume-Rotitery. 

Magnetic  disturbance  of  the  superconductivity 
with  tin  and  mercury.  W,  J.  de  Haas  and  G.  J. 
Sizoo  (Proc.  K.  Akad.  Wetensch.  Amsterdam,  1926, 
29,  947 — 963 ;  cf.  A.,  1926,  230,  667). — Existing 
measurements  have  been  supplemented  by  an 
investigation  of  the  hysteresis  figures  in  longitudinal 
fields.  The  figures  are  very  similar  to  those  obtained 
in  transverse  fields,  discontinuities  being  again 
present  in  the  descending  lines.  New  measurements 
confirm  the  previously  given  explanation  of  the  dis¬ 
continuities.  The  influence  of  temperature  has  been 
investigated.  The  threshold  value  (Hi),  i.e.,  the 


value  of  the  field  at  which  the  resistance  has  half 
returned,  varies  with  temperature  according  to 
equation  (Hh)=h(T,2—T"),  where  h  is  a  constant 
characteristic  of  the  metal  and  T,  the  “  vanishing 

point  ”  of  the  metal.  J.  S.  Carter. 

Ferromagnetic  characteristics  of  stable  iron 
sesqui oxide.  H.  Forestier  and  G.  Chaldron 
(Compt.  rend.,  1920,  183,  787 — 789;  cf.  A.,  1925,  ii, 
1159;  1926,  556). — The  coefficient  of  magnetisation 
of  iron  sesquioxide  varies  with  the  thermal  and 
magnetic  treatment  to  which  the  sample  is  subjected. 
Starting  with  an  oxide  devoid  of  all  magnetisation, 
the  magnetisation-temperature  curve  shows  an 
increase  in  the  coefficient  of  magnetisation  up  to  000" ; 
this  is  followed  by  a  sharp  decrease,  which  ends  at 
675°.  The  magnetisation-temperature  curve  obtained 
on  cooling  is  separated  from  that  obtained  on  heating 
below  600°,  and  the  coefficient  of  magnetisation 
increases  on  cooling  down  to  the  ordinary  temperature. 
On  repeating  the  experiment  with  the  same  sample, 
a  curve  is  obtained  which  is  rigorously  reversible  and 
superposable  on  the  cooling  curve  of  the  first  experi¬ 
ment;  moreover,  the  sample  is  now  polarised. 
Magnetisation  can  be  destroyed  by  heating  beyond 
675°  and  cooling  in  a  non-magnetic  field.  Under 
the  same  conditions  with  magnetite  and  ferrites,  a 
very  sharp  increase  in  the  coefficient  of  magnetisation 
is  obtained.  M.  E.  Nottaoe. 

Magnetic  susceptibilities  of  the  rare  earths. 
J.  Zernike  with  C.  James  (J.  Amer.  Chcm.  Soc., 
1926,  48,  2827 — 2831).- — The  magnetic  susceptibilities 
and  their  approximate  temperature  coefficients  are 
recorded  for  the  rare-earth  sulphate  octahydratea 
(excluding  europium,  dysprosium,  and  thulium).  A 
comparison  of  the  results  with  those  of  previous  workers 
indicates  that  cerium  may  show  dilfcTent  values  in 
the  dissolved  and  solid  states,  and  that  the  values  for 
holmium,  terbium,  and  ytterbium  are  still  uncertain. 
It  is  impossible  at  present  to  calculate  magneton 
numbers.  S.  K.  Tweedy. 

Optical  constants  of  molybdenite  in  the 
ultra-violet.  A.  W.  Meyer  (J.  Opt.  Soc.  Amer., 
1926,  13,  557—560). — By  means  of  the  crystallipto- 
meter  the  optical  constants  of  molybdenite  have 
been  measured  for  wave-lengths  500—330  fiu.  The 
apparatus  and  method  were  in  general  the  samo  as 
those  used  by  Weld  (ibid,,,  1922,  6,  67),  Yan  Dyke 
{ibid.,  917),  and  Graber  (A.,  1925,  ii,  1041).  Observ¬ 
ations  were  made  on  thin  cleavage  surfaces  of  crystals 
perpendicular  to  the  optical  axis,  at  settings  of  65",  70", 
and  76°,  and  average  results  for  the  refractive  index, 
coefficient  of  absorption,  and  reflecting  power  for 
each  wave-length  setting  are  tabulated.  The  results 
are  in  satisfactory  agreement  with  those  obtained 
by  Tvndall  (Physical  Rev.,  1925,  [ii],  21,  162)  and 
Coblent z  (A.,  1924,  ii,  716).  L.  L.  BracrasHAW. 

Specific  heats  of  hydrocyanic  acid.  (Mbs.) 
E.  H.  Incold  (J.C.S.,  1926,  2816—2817;  cf.  ibid., 
1922, 121, 1604 :  A.,  1926, 231).— A  reply  to  criticisms 
(Partington  and  Carroll,  A.,  1925,  ii,  373 ;  Partington, 
ibid.,  1926,  784)  of  the’  author's  previous  com¬ 
munications.  M.  S.  Burr. 

Thermal  data  on  organic  compounds..  IV . 
Heat  capacities,  entropies,  and  free  energies  of 
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n-propyl  alcohol,  ethyl  ether,  and  dulcitol. 
G.  S.  Parks  and  H.  M.  Huffman  (J.  Amer.  Cliem. 
Soc.,  1926,  48,  2788 — 2793). — The  specific  heats  of  the 
above  compounds  were  determined  in  the  manner 
previously  described  (A.,  1925,  ii,  491)  over  the 
approximate  temperature  range  80—290°  Abs.  The 
latent  heats  of  fusion  were  (g.-cal./g.) :  m-propyl 
alcohol  (m.  p.  147-0°  Abs.)  20-66;  ethyl  ether  (m.  p. 
156-8°  Abs.)  23-54.  The  calculated  entropies  at  25° 
were  (g.-cal./l0)  51-2  and  67-7,  respectively,  and  59-2 
for  dulcitol,  in  agreement  with  the  predicted  values 
(A.,  1926,  232,  784).  The  entropy  of  -propyl  alcohol 
glass  exceeds  that  of  the  crystals  by  1-89  units/mol. 
at  tho  absolute  zero.  The  calculated  free  energies 
at  25°  are  -44,100,  -33,600,  and  -22S.100  g.-cal., 
respectively.  The  first  and  third  values  agree  with 
those  predicted ;  the  value  for  ether  agrees  with  that 
calculated  from  the  equilibrium  data  of  Pease  and 
Yung  (A.,  1924,  i,  363;  cf.  Clark,  Graham,  and 
Winter,  ibid.,  1926,  45).  In  the  case  of  isomerides, 
that  compound  with  tho  lowest  m.  p.  has  the  largest 
entropy  and  free  energy.  S.  K.  Tweedy. 

Calculation  of  the  molecular  heats  of  gases 
from  equilibrium  constants.  W.  G.  Shilling 
(Trans.  Faraday  Soc.,  1926,  22,  377— 400).— By 
means  of  the  reaction  isochore  d(loge  K)jdT= 
Q/RT2,  where  K  is  the  equilibrium  constant  of  a 
gaseous  reaction;  Kirchhoff’s  equation  dQjdT= 
%Cf—%C{=%C',  where  SC/  is  tho  sum  of  the 
molecular  heats  of  the  resultants  of  the  reaction, 
SC,  the  sum  of  the  molecular  heats  of  the  reactants, 
and  SC'  the  difference  between  these  two  quantities ; 
and  tho  equation  Qi—Q0+^%C'dT,  where  Q?  is  the 
heat  of  reaction  at  a  given  temperature  T,  and  Co 
that  at  the  absolute  zero,  the  molecular  heats,  Cp 
and  C„,  of  nitrogen,  oxygen,  nitric  oxide,  carbon 
monoxide,  carbon  dioxide,  and  ammonia  have  been 
calculated  up  to  3000°  Abs.  In  some  cases,  Nemst’s 
formula!  for  the  heat  of  reaction  have  been  used.  By 
careful  correlation  of  the  equilibria  and  specific 
heat  data,  it  was  possible  to  eliminate  impossible 
values.  The  results  obtained  were  found  to  be  in 
very  good  agreement  with  the  values  given  in  Parting¬ 
ton  and  Shilling’s  “  The  Specific  Heats  of  Gases.” 

L.  L.  Bircumshaw. 

Correction  for  heat  exchanges  between  a  calori¬ 
meter  and  its  surroundings.  P.  E.  Klopsteg  (J. 
Opt.  Soc.  Amer.,  1926,  13,  589 — 595). — A  description 
is  given  of  a  graphical  method,  derived  from  well- 
known  calorimetric  principles,  for  determining  the 
corrected  temperature  rise  in  calorimetric  experiments, 
which  appears  to  yield  results  of  greater  accuracy 
than  the  usual  methods  employed.  The  efficiency 
of  the  method  is  illustrated  by  applying  it  to  a  series 
of  determinations  of  J  by  Puluj's  method. 

L.  L.  Bircumshaw. 

Solidification  of  helium.  J.  E.  Verschaffelt 
(Natuurwetensch,  Tijdsehr.,  1926,  8,  77 — 81;  cf. 
Keesom,  A.,  1926,  893). — The  m.-p.  curve  does  not 
meet  the  b.-p.  curve,  so  that  helium  seems  to  have  no 

triple  point.  S.  I.  Levy. 

M.-p.  curves  of  optical  isomerides  in  the 
camphor  series.  J.  D.  M.  Ross  and  I.  C.  Somer¬ 
ville  (J.C.S.,  1926,  2770 — 2784). — The  m,-p.  curves 


of  the  optical  isomerides  of  a  number  of  compounds 
belonging  to  the  camphor  series  have  been  determined. 
Members  of  tho  three  groups  described  by  Roozcboom 
have  been  distinguished.  Borneol,  camphor,  cam¬ 
phoric  anhydride,  bornyl  hydrogen  phthalate,  and 
camphene  belong  to  the  mixed  crystal  group,  pinene 
forms  a  simple  ( dl )  conglomerate,,  whilst  camphoric 
acid  and  o-methyl  hydrogen  camplioratc  give  definite 
racemic  compounds.  A  mathematical  analysis  of  the 
curves  has  been  given,  and  the  experimental  curves 
have  been  compared  with  the  ideal  curves  based  on 
tho  formula;  of  Washburn  and  Read  (A.,  1915,  ii, 
738),  and  on  the  f.-p.  law-s  of  van ’t  Hoff  and  Raoult. 
Associating  substances  show-  a  strong  tendency  to 
form  racemic  compounds,  those  in  w-hich  association 
is  only  slight  form  mixed  crystals,  whilst  non¬ 
associating  substances  form  either  mixed  crystals  or 
a  df-conglomeratc.  M.  S.  Burr. 

Thermal  conductivity  of  vitreous  silica  and 
crystalline  quartz.  G.  W.  C.  Kaye  and  W.  F. 
Higgins  (Proc.  Roy.  Soc.,  1926,  A,  113,  335—351).— 
The  thermal  conductivity  of  vitreous  silica  was 
determined  over  the  range  60 — 240°  by  the  “  divided- 
bar  ”  method.  The  value  for  the  conductivity  at 
100°  is  0-00338,  increasing  with  rise  of  temperature 
with  a  mean  change  of  +0-00000185  c.g.s.u.  per 
degree.  On  the  other  hand,  the  thermal  conductivity 
of  crystalline  quartz  decreases  with  rise  of  temper¬ 
ature  (70 — 105°)  with  a  mean  change  of  —0-00010  per 
degree  in  a  direction  parallel  to  the  optic  axis,  and 
—0-000037  in  a  direction  perpendicular  to  the  optic 
axis.  E.  S.  Hedges. 

Density  of  fluids.  I.  Relation  between 
density,  temperature,  and  the  latent  heat  of 
vaporisation.  J.  H.  Shaxby  (Phil.  Mag.,  1926, 
[vii],  2,  1127 — 1136). — From  kinetic  considerations, 
it  has  been  shown  that  the  density  p  of  a  fluid  can  he 
represented  by  the  equation  pm—a.T  log  p1/3= 
p,13— log  p013,  where  p0  is  tho  maximum  density 
of  the  substance  and  pj  and  a  are  constants  of  which 
a— p ct3/Tc,  where  pc  and  Te  are  data  at  the  critical 
temperatures.  It  is  shown  also  that  p113=l'5pc1/3  and 
p0x  3— eL'zpci  3_  Prom  these  results,  a  reduced  equation 
of  state  which  contains  no  constants  peculiar  to  a 
particular  substance  lias  been  obtained.  The  equa¬ 
tions  hold  fairly  closely  for  liquids,  but  are  approx¬ 
imate  only  for  saturated  vapours.  It  is  shown  that 
the  internal  latent  heat  of  vaporisation  can  be 
deduced  from  kinetic  considerations  and  does  not 
depend  on  any  inverse  square  law  for  molecular 
attractions,  as  assumed  by  Mills.  The  molecular 
diameters  of  a  number  of  gases  have  been  calculated 
from  the  maximum  densities.  These  values  are  not 
in  good  agreement  with  those  determined  from 
viscosity  measurements.  A.  E.  Mitchell. 

Density  of  calcium  carbonate  hexahydrate. 
J.  Hujie  and  B.  Topley  (J.C.S.,  1926, 2932—2934).— 
The  density  of  crystals  of  calcium  carbonate  hexa¬ 
hydrate,  prepared  by  precipitation  with  carbon 
dioxide  from  calcium  oxide  dissolved  in  sucrose 
solutions  at  0°,  has  been  obtained  by  two  different 
methods.  When  determined  dilatometrically,  by 
measuring  the  expansion  on  decomposition,  the  density 
at  0°  is  1-S34,  with  an  average  deviation  of  0-43%- 
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The  value  obtained  directly,  by  displacement  of  the 
mother-liquor  of  the  crystals  in  a  specific-gravity 
bottle,  is  1-817,  -with  an  average  deviation  of  0-60%. 
These  values  arc  higher  than  those  obtained  by  any 
other  investigators.  By  preparing  the  crystals  from 
a  10%  instead  of  a  20%  sucrose  solution,  no  appreciable 
difference  in  density  is  obtained.  M.  S.  Burr. 

Vapour  pressures,  densities,  and  some  derived 

quantities  for  acetone.  W.  A.  Felsing  and  S.  A. 
Durban  (J.  Amer.  Chem.  Soc.,  1920,  48,  2885 — 
2893). — The  vapour  pressure  of  acetone  over  the 
range  — 70°  to  +65°  is  expressed,  with  an  accuracy 
of  at  least  0-1  mm.  of  mercury,  by  the  relation 
log  p=—29S6-21241/T+20-7587800— 40-8472641 X 
10~  J7+42-6623920x  KT6?12,  where  p  is  expressed 
in  mm.  (1  /760  normal  atm.),  and  T  in  degrees  absolute. 
The  density  of  acetone,  between  —90°  and  +52°,  is 
given  to  within  1  in  3000 — 4000  by  the  relation 
d=l-091301-92-722x  10~ST— 32-331 X  10-aT2.  The 
solubility  of  carbon  dioxide  in  acetone  between  —75° 
and  4-20°  is  given  by  the  relation  log,0  iS=2615-017/T 
-  18-085436  +  66-55546  X  KHT  -  79-07114  X  lCW*, 
where  S  is  expressed  in  g.-mol.  per  1000  g.  of  acetone 
when  the  partial  pressure  of  carbon  dioxide  is  760 
mm.  From  the  vapour  pressure-temperature  relation 
given,  the  heats  of  evaporation  of  acetone  at  different 
temperatures  can  be  calculated  by  means  of  the 
Clausius-Clapeyron  equation.  F.  6.  Willson. 

Vapour  pressure  of  naphthalene  at  low  tem¬ 
peratures.  (Miss)  M.  R.  Andrews  (J.  Physical 
Chem.,  1926,  30,  1497—1500;  cf.  A.,  1923,  ii,  327).— 
The  vapour  pressure  of  naphthalene  has  been  deter¬ 
mined  over  tile  temperature  range  —50°  to  70°  by  a 
modification  of  Ivnudsen’s  method  (Ann.  Pliysik, 
1909,  [iv],  29,  179),  and  also  a  method  involving  the 
use  of  a  vibration  gauge  in  which  a  quartz  fibre  is 
replaced  by  molybdenum.  The  results  given  by  the 
two  methods  are  in  fair  agreement,  and  the  vapour- 
pressure  curve  is  represented  by  the  equation  log,0  P_ 
—4000/T+ 12-275  (mm.),  which  gives  a  value  of 
18,280  g.-cal./mol.  for  the  heat  of  evaporation. 
It  is  concluded  that  every  molecule  of  naphthalene 
striking  a  surface  of  tungsten  carbide  is  decomposed 
into  carbon  and  hydrogen  (cf.  loc.  cit.). 

L,  S.  Theobald, 

Production  of  high  vacua  hy  using  metals  of 
low  volatility,  especially  tungsten.  (Frl.)  M.  A. 

Schirmann  (Physikal.  Z.,  1926,  27,  748 — 751). — A 
general  review  of  the  conditions  governing  the  pro¬ 
duction  of  high  vacua  by  absorbing  gases  on  surfaces 
of  metals  of  high  volatility,  produced,  e.g.,  by  the 
distillation  of  the  metal  from  a  glowing  filament  to 
the  walls  of  a  vessel.  The  efficiency  of  tungsten  is 
discussed  with  reference  to  the  formation  of  tungstic 
oxide,  tungsten  nitride,  and  tungsten  carbonyl,  which 
are  solids  of  low-  vapour  pressure.  R.  W.  Lunt. 

Surface  tension  of  liquid  neon.  A.  T.  van  Urk, 
W.  H.  Ivhesom,  and  6.  P.  Nijhoff  (Proc.  K.  Akad. 

Wetensch.  Amsterdam,  1926,  29,  914—916). — With 
the  same  apparatus  as  used  for  helium  (A.,  1926,  568), 
the  surface  tension  of  liquid  neon  has  been  examined. 
The  molecular  surface  tension  varies  linearly 

with  the  temperature,  Eotvos’  constant  being  2-1. 

J.  S.  Carter. 


Electrocapillary  curve  near  its  maximum. 
O.  K.  Rice  (J.  Physical  Cliem.,  1926,  30,  1501 — 
1509).— Theoretical.  Previous  investigators  (Frum- 
kin,  A„  1920,  ii,  578;  Chapman,  Phil.  Mag.,  1913, 
[vi],  25,  475)  in  this  field  have  considered  the 
charge  to  reside  on  the  surface  of  the  mercury,  but 
calculations  made  on  this  basis  do  not  agree  with 
experimental  results.  It  is  now  suggested  that  there 
may  be  a  diffuse  layer  of  positive  particles  and  electrons 
in  the  mercury  as  well  as  the  diffuse  layer  in  the 
solution,  and  further  that,  owing  to  their  finite  size, 
ions  can  approach  only  within  a  certain  distance  of 
the  surface.  The  difference  in  surface  tension 
referred  to  the  surface  tension  of  the  maximum  of  the 
eleetroeapillary  curve  may  be  equal  to  the  sum  of 
the  differences  which  would  be  caused  by  the  diffuse 
layer  in  the  solution  and  that  in  the  mercury  for 
any  given  P.D,  across  the  respective  layers.  The 
distribution  of  the  potential  drop  can  also  be  found. 
The  values  of  the  surface  tension  calculated  in  both 
-ways  are  similar  and  they  agree  better  with  the 
experimental  data.  L.  S.  Theobald. 

Viscosity  of  copper  and  its  alloys.  J.  Cournot 
and  R.  Pag  is  (Compt.  rend.,  1926,  183,  885 — 886). — 
The  viscosities  have  been  determined  by  a  modific¬ 
ation  of  the  method  previously  described  (B.,  1925, 
994)  at  temperatures  up  to  700°.  It  has  been  verified 
that  there  exists  a  limiting  viscosity,  and  that  for 
slightly  greater  loads  the  velocity  of  flow  assumes  a 
constant  value,  the  time  required  to  attain  this  state 
being  longer  the  lower  the  temperature.  The 
experiments  at  high  temperatures  have  been  con¬ 
tinued  up  to  the  point  of  rupture,  "which  is  preceded 
by  a  sudden  increase  in  the  rate  of  flow.  The  curve 
limiting  viscosity-temperature  for  the  brasses  is 
similar  to  those  for  steel;  that  for  copper,  however, 
is  approximately  rectilinear.  S.  J.  Gregg. 

Effect  of  temperature  on  the  viscosity  of  air. 
F.  A.  Willlvms  (Proc.  Roy.  Soc.,  1926,  A,  113, 
233 — 237 ;  cf.  A.,  1926,  234). — A  reply  to  criticism 
by  Rankine  {ibid.,  071).  The  author’s  low- tem¬ 
perature  results  were  obtained  by  an  extension 
of  the  graph  for  higher  temperatures  to  Millikan’s 
value  (Ann.  Physik,  1913,  41,  759)  for  the  ordinary 
temperatures ;  the  high-temperature  results  are  con¬ 
firmed  by  .the  work  of  Fisher  (Physical  Rev.,  1909, 
28,  73).  The  author’s  experimental  methods  are 
vindicated.  W.  Hume-Rothery. 

Dielectric  constants  of  mixtures  of  organic 
liquids.  R.  N.  Kerr  (J.C.S.,  1926,  2796—2804).— 
Mixtures  of  benzene  with  methyl  benzoate,  ethyl 
benzoate,  phenetole,  ethyl  cinnamate,  dimethyl  - 
aniline,  chlorobenzene,  bromobenzene,  aniline,  benz- 
aldehyde,  nitrobenzene,  benzyl  alcohol,  and  m-cresol 
were  examined.  Those  mixtures  which  approach 
most  closely  to  ideal  solutions  obey  Silberstein’s 
volumetric  rule,  viz.,  e=(e1r j +e21’2) / (iq-p v2) ,  with 
fair  accuracy.  The  marked  deviations  shown  by 
the  mixtures  of  benzene  with  aniline,  benzaldehvde, 
w-eresol,  benzyl  alcohol,  and  nitrobenzene,  which 
have  curves  (s -volumetric  composition)  convex  to 
the  concentration  axis,  are  attributed  to  association. 
With  several  non-associating  mixtures  {e.g.,  benzene- 
dimethylaniline),  the  values  of  e  are  slightly  greater 
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than  those  required  by  the  volume  rule.  Calculation, 
from  surface  tension  data,  of  the  relative  internal 
pressures  of  the  components  supports  the  hypothesis 
that  this  divergence  is  due  to  the  different  environ¬ 
ment  of  the  molecules  in  the  mixture  from  that  in 
the  pure  state.  A  number  of  mixtures  of  ethyl  ether 
with  benzene  derivatives  have  also  been  examined, 
and  in  tho  case  of  mixtures  with  aniline  and  chloro¬ 
benzene,  the  curves  are  concave  to  the  concentration 
axis.  It  is  inferred  that  the  effect  of  association  on 
the  dielectric  constant  depends  on  the  nature  of  the 
complex  formed,  this  being  determined  by  the  sizes 
of  the  dipoles  and  their  geometrical  positions  in  tho 
participating  molecules.  This  view  is  supported 
by  results  obtained  with  aniline— m-cresol  and  acetone- 
chloroform  mixtures.  L.  L.  Berctjmshaw. 

Double  decomposition  in  absence  of  a  solvent. 
A.  G.  Berqmann  (Z.  anorg.  Chem.,  1926,  157,  83 — 
116).— The  heating  and  cooling  curves  of  various 
fused  binary  salt  mixtures  have  boon  studied.  The 
factors  involved  in  the  occurrence  of  double  decom¬ 
position  in  such  systems  are  :  the  degrees  of  ionisation 
and  heats  of  formation  of  reactants  and  resultants, 
the  heat  of  reaction,  the  formation  of  complex  com¬ 
pounds,  and  the  miscibility  of  tho  components. 
Feebly-ionised  salts,  such  as  the  mercuric  halides, 
show  little  tendency  to  enter  into  double  decomposi¬ 
tion.  Mixtures  of  the  nitrates  with  the  halides  of 
the  metals  of  the  alkalis  and  alkaline  earths  apparently 
behave  like  reciprocal  salt-pairs.  The  following 
double  salts  appear  to  exist  in  fused  mixtures  of 
their  components:  T!N03,HgCl2;  2TLN03,HgCl2; 
TUST03,HgBr2;  AgRT03,Hgf2;  and  2AgN03,HgI2. 
The  first  three  compounds  can  be  crystallised  from 
aqueous  solutions.  R.  Cutiilll. 

Azeotropism,  particularly  of  binary  systems 
with  chemically  related  constituents.  M.  Lecat 
{Compt.  rend.,  1926,  183,  S80 — 882).— It  is  shown  by 
reference  to  a  table  of  data  that  close  chemical 
relationship  between  the  constituents  is  unfavourable 
to,  but  not  exclusive  of  azeotropism.  Both  chemical 
dissimilarity  and  molecular  association  are  favourable 
to  azeotropism,  especially  if  present  in  only  one  con¬ 
stituent;  if  both  factors  arc  present  together,  the 
difference  between  the  azeotropic  b.  p.  and  that  of 
the  less  remote  constituent  may  amount  to  12°. 
Various  other  relationships  are  briefly  discussed. 

S.  J.  Gregg. 

Preparation  and  hydrolysis  of  esters  by  the 
distillation  method.  I.  L,  Gay,  P.  Mion,  and 
if.  Aum£ras  (Bull.  Soc.  chim.,  1926,  [iv],  39,  1329 — 
1349). — A  theoretical  consideration  of  mixtures 
showing  a  single  minimum  b .  p .  R .  Brightman. 

Internal  friction  of  molten  metals  and  alloys. 
II.  Method  of  measurement,  and  internal  fric¬ 
tion  of  bismuth-tin  alloys  and  of  the  alloy  CuaSn. 
F.  Sauerwald  and  Iv.  Topler.  (Z.  anorg.  Chem., 
1926,  157,  117 — 137). — The  experimental  method 
has  been  improved,  as  a  result  of  which  it  is  found 
that  the  viscosity  values  previously  recorded  (A., 
1924,  ii,  553)  are  all  about  3%  too  small.  Measure¬ 
ments  of  the  internal  friction  of  alloys  of  bismuth 
and  tin  have  failed  to  give  any  indication  of  the 
existence  of  the  compounds  BiSn2  and  BL>Sn  men¬ 


tioned  by  Pliiss  (ibid.,  1916,  ii,  294).  The  temper¬ 
ature-viscosity  curve  for  both  the  pure  metals  and 
their  alloys  is  convex  to  the  temperature  axis,  tho 
convexity  being  least  for  bismuth.  The  viscosity 
of  the  alloy  Cu3Sn,  measured  at  804°,  is  unusually 
large.  *  R.  Cuthill. 

Serial  solubility  of  some  rare-eartb  bromates. 
J.  Zernike  and  C.  James  (J.  Amer.  Chem.'Soc.,  1926, 
48,  2871). — A  mixture  of  some  rare-earth  bromates 
was  fractionally  crystallised  at  20 — 25°,  and  each 
fraction  separated  into  the  elements  of  the  yttrium  and 
cerium  groups.  The  elements  were  arranged  in  tho 
following  order  of  decreasing  solubility :  erbium, 
lanthanum,  yttrium,  holmium,  praseodymium,  dys¬ 
prosium,  neodymium,  terbium,  gadolinium.  The 
order  probably  depends  on  the  temperature  of  crystall¬ 
isation,  and  preliminary  solubility  determinations 
indicate  that  below  20 — 25°  neodymium  comes 
between  terbium  and  gadolinium.  S.  Iv.  Tweedy. 

Solubility  influences.  II.  Effect  of  various 
salts  on  the  solubility  of  ethyl  acetate  in  water. 
S,  Glasstone,  D.  W.  Dimond,  and  E.  C.  Jones 
(J.C.S.,  1926,  2935 — 2939;  cf.  Glasstone  and  Pound, 
A,,  1926,  18). — The  solubility  of  ethyl  acetate  has 
been  determined  at  25°  in  aqueous  solutions  of 
varying  concentrations  of  sodium,  potassium,  and 
ammonium  nitrates,  ammonium  acetate  and  oxalate, 
potassium  fluoride,  chlorate,  and  chromate,  calcium, 
strontium,  barium,  and  lead  nitrates,  barium  and 
cnpric  chlorides,  sodium,  potassium,  magnesium, 
nickel,  copper,  and  zinc  sulphates,  and  potassium 
ferro-  and  ferri-cyanidcs.  Assuming  the  salting-out 
power  of  the  iodine  ion  to  be  zero,  the  “  hydration 
numbers”  per  equivalent  of  various  ions  at  infinite 
dilution  are  deduced.  It  is  found  that,  in  general, 
the  salting-out  power  of  an  ion  is  greater  the  greater 
the  valency  and  the  smaller  the  size.  It  is  suggested 
that  the  hydration  number  of  an  ion  is  a  measure 
of  the  intensity  of  the  electrostatic  field  surrounding 
the  ion,  the  more  intense  the  electrical  field  produced 
by  the  ions  of  the  added  salt  the  greater  being  tho 
salting-out  power  of  those  ions.  Abnormal  results 
are  given  by  nitrates,  which  have  a  negligible  salting- 
out  power,  and,  particularly  in  dilute  solutions,  tend 
to  increase  the  solubility  of  the  neutral  substance. 
There  appears  to  be  no  connexion  between  the  hydr¬ 
ation  of  a  salt  in  solution  and  its  tendency  to  form 
stablo  solid  hydrates,  since  the  hydration  effect  of 
sodium  sulphate  in  7-5%  solution  is  the  same  both 
below  and  above  the  transition  temperature  of  the 
decahyclrate.  L.  L.  Bircumshaw. 

Solubility  influences.  III.  Salting-out  effect 
of  mixtures  on  aqueous  solutions  of  ethyl  acetate. 
S-  Glasstone,  D.  W.  Dimond,  and  E.  R.  Harris 
(J.C.S.,  1926,  2939 — 2943). — Measurements  have  been 
made  of  the  influence  of  the  following  mixtures  on 
the  solubility  of  ethyl  acetate  in  water  at  25°  :  dex¬ 
trose  and  sucrose,  lsovulosc  and  sucrose,  sucrose 
and  sodium  chloride,  sodium  and  potassium  chlorides, 
sodium  and  ammonium  chlorides,  potassium  and 
ammonium  chlorides,  lithium  and  sodium  chlorides, 
barium  and  sodium  chlorides,  potassium  and  cupric 
chlorides,  and  sodium  and  potassium  nitrates.  For 
small  concentrations,  the  effect  of  the  mixture  is 
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almost  equal  to  the  sum  of  the  effects  of  the  consti¬ 
tuents,  taken  at  a  concentration,  relative  to  water, 
equal  to  that  in  the  mixture,  whilst  at  higher  concen¬ 
trations  each  salt  has  a  salting-out  capacity  which 
it  would  have  in  a  pure  solution  at  a  concentration 
corresponding  with  the  sum  of  the  constituents. 
This  is  attributed  to  electrical  interaction  between 
the  two  substances.  Erratic  values  are  given  by 
the  nitrates  (cf.  preceding  abstract).  The  results 
obtained  for  the  mixtures  of  potassium  and  cupric 
chlorides  show  that,  contrary  to  expectation,  salting- 
out  cannot  bo  utilised  for  tho  detection  of  complex¬ 
ion  formation.  L.  L.  Bircumshaw. 

Influence  of  dissolved  salts  on  the  mutual 
miscibility  temperature  of  the  systems  ethyl 
alcohol  or  methyl  alcohol-paraffins.  E.  J. 
Howard  and  W.  H.  Patterson  (J.C.S.,  1920,  2787 — 
2791 ;  cf.  Carrington,  Hickson,  and  Patterson,  A., 
1926,  18). — A  continuation  of  previous  work.  The 
changes  in  tho  temperature  of  complete  miscibility 
caused  by  the  addition  of  various  salts  to  tho  systems 
(1)  ethyl  alcohol-paraffin  (b.  p.  160 — 180°)  and  (2) 
methyl  alcohol-hexane  are  recorded.  In  (1),  the 
order  of  the  univalent  cations  is  nearly  the  same  as, 
and  in  (2)  is  still  nearer,  that  for  aqueous  solutions. 
The  order  of  the  anions  in  (1)  is  nearly  the  reverse 
of  that  for  aqueous  solutions,  whilst  in  (2)  intermediate 
values  are  obtained.  For  both  systems,  the  effect 
of  the  anions  is  greater  than  that  of  the  cations. 
Univalent  ions  cause  a  greater  rise  than  bi-  or  ter- 
valent  ions  in  both  systems,  although  in  (2)  the  effect 
of  uni-  and  bi-valent  ions  is  almost  identical.  The 
tests  for  complexity  or  association  in  aqueous  solution 
are  applicable  to  alcoholic  solutions.  Abnormality 
is  shown  by  zinc,  cadmium,  and  mercuric  halides 
and  mercuric  cyaniUc-  L.  L.  Bircumshaw. 

Miscibility  tests  of  dilute  solutions  of  chromic 
chloride  hexahydrates.  J.  E.  Howard  and  W.  H. 
Patterson  (J.C.S.,  1926,  2791 — 2796 ;  cf.  preceding 
abstract). — Measurements  have  been  made  of  the 
rise  in  critical  solution  temperature  caused  by  the 
addition  of  violet  hexa-aquochromic  chloride,  and 
green  dihydrated  dichlorotetra  -aquochromic  chloride, 
to  the  following  liquid  pairs  :  water-butyric  acid, 
water-isobutyric  acid,  water-phenol,  and  ethyl 
alcohol-paraffin  (b.  p.  160 — 1S0°).  Butyric  and  iso- 
butyric  acid  systems  give  identical  results.  In 
aqueous  solutions  up  to  a  concentration  of  0  05  g.- 
mol.  of  salt  per  1000  g.  of  total  solution,  the  rise  in 
critical  solution  temperature  due  to  the  violet  salt 
is  nearly  double  that  due  to  the  green,  the  ratio 
becoming  gradually  less  above  this  concentration. 
Curves  are  given  showing  the  rate  of  change  of  the 
green  to  the  violet  salt  in  aqueous  solution.  In 
ethyl-alcoholic  solutions  the  green  salt  causes  a  greater 
rise  in  critical  solution  temperature  than  the  violet. 
The  results  both  in  aqueous  and  alcoholic  solution 
support  tho  Werner  co-ordination  theory,  and  are 
at  variance  with  tho  views  of  Britton  (A.,  1925,  ii, 
1203),  who  postulates  the  existence  in  the  green  solu¬ 
tion  of  basic  aggregates  essentially  colloidal  in  nature. 

L.  L.  Bircumshaw. 

Occlusion  of  gases  by  metals  and  alloys  in 
liquid  and  solid  states.  K.  IwAsfi  (Sei.  Rep. 


Tohoku  Imp.  Univ.,  1926,  15,  531 — 566). — The  occlu¬ 
sion  of  gases  by  solid  and  liquid  metals  has  been 
studied  by  direct  determinations  of  the  volumes  of 
gas  absorbed  by  tho  metals  at  various  temperatures 
and  1  atm.  px-essure.  Hydrogen  is  absorbed  by  iron 
from  a  relatively  low  temperature,  and  the  solubility 
increases  linearly  with  the  temperature  both  for  the 
a-  and  y-forms,  but  there  is  a  marked  break  in  the 
absorption  graph  at  the  transformation  temperature 
(910°),  the  temperature  coefficient  being  greater  for 
the  y-form.  The  volume  absorbed  per  100  g.  at  la 
is  given  by  F=l-6S5+0  016(i-200),  and  F=13-445+ 
0T293(f—  910),  for  a-  and  y-iron,  respectively.  With 
steels  and  cast  irons,  the  solubility  diminishes  with 
increasing  carbon  content,  and  increases  at  tho 
m.  p.  Hydrogen  is  also  dissolved  by  copper,  zinc, 
antimony,  tin,  aluminium,  silumin  (12%  Si,  88%  Al), 
and  bronze ;  the  absorption  for  both  liquid  and  solid 
states  increases  linearly  with  temperature,  and 
increases  diseontinuously  at  the  m.  p.  Nitrogen  is 
not  dissolved  by  zinc,  tin,  antimony,  or  solid  copper. 
It  is  soluble  in  iron,  but  much  less  soluble  than 
hydrogen ;  tho  general  form  of  the  absorption- 
temperature  graphs  is  the  same.  Cast  iron,  on  the 
contrary,  dissolves  more  nitrogen  than  hydrogen. 
Liquid  copper  dissolves  nitrogen,  but  the  solubility 
is  much  less  than  that  of  hydrogen.  The  solubility  of 
nitrogen  in  aluminium  is  about  the  same  as  that  of 
hydrogen,  but  with  silumin  the  solubility  of  nitrogen 
is  less  than  that  of  hydrogen ;  carbon  monoxide 
and  dioxide  are  not  absorbed  by  zinc,  antimony,  or 
tin ;  with  solid  copper,  the  absorption  of  either  gas 
is  slight  and  increases  with  temperature,  but  in  liquid 
copper  the  solubility  is  greater  and  diminishes  with 
rise  of  temperature.  With  iron,  steel,  or  cast  iron, 
simple  occlusion  of  these  gases  does  not  occur,  owing  to 
the  reaction  2CO  C02-f  C  taking  place.  From  the 
equilibrium  diagram,  the  composition  of  mixtures 
absorbed  without  change  of  composition  was  deter¬ 
mined,  and  simple  occlusion  of  these  mixtures  was 
studied.  The  solubility  of  the  mixed  gas  decreases 
with  rise  of  temperature.  W.  Hume-Rgtheey. 

Adsorption  of  alkali  chlorides  in  aqueous 
solutions  by  active  carbon.  N.  Zelinsky  and 
A.  Balandlne  (Bull.  Soc.  chim.,  1926,  [iv],  39, 1508 — 
1515). — The  adsorption  of  alkali  chlorides  from 
solutions  (Ar/10— -A/100)  by  active  carbon  at  16 — 18° 
follows  the  order  :  HC1>  LiCl  >  NaCl  <  KC1  <  RbCl  < 
CsCl  and  NaCl  <  RbCl  <  HC1.  The  results  conform  to 
Freundlich’s  adsorption  isotherm.  Experiments  with 
rubidium  chloride  show  that  with  a  given  active 
carbon  the  amount  of  salt  adsorbed  is  greater  when 
the  carbon  is  almost  powdered.  Calcination  of  the 
carbon  has  little  effect  on  the  adsorption  of  hydro¬ 
chloric  acid  from  solution.  Lithium  iodide  is  adsorbed 
to  a  greater  extent  than  the  chloride  at  equivalent 
concentrations  (cf.  Schilov  and  others,  A.,  1922,  ii, 
350).  The  experiments  indicate  that  the  adsorptive 
power  of  a  carbon  for  these  salts  is  not  directly  con¬ 
nected  with  its  activity.  S.  K.  Tweedy, 

Identity  of  Langmuir's  adsorption  equation 
with  the  law  of  mass  action.  D.  I.  Hitchcock 
(•J.  Amer.  Chem.  Soc.,  1926,  48,  2870). — The  simple 
Langmuir  adsorption  equation,  q=abp  j(l+ap),  where 
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q  is  the  amount  of  gas  adsorbed  at  the  equilibrium 
pressure  p,  a  and  6  being  constants,  is  deduced  from 
the  mass  action  law,  showing  that  agreement  of 
experimental  data  with  the  equation  does  not  deter¬ 
mine  decisively  whether  the  reaction  is  one  of  adsorp¬ 
tion  or  chemical  combination.  Rinde’s  conclusion 
that  the  reaction  between  gelatin  and  hydrochloric 
acid  is  not  a  chemical  process  is  thus  rendered  invalid 
(cf.  A.,  1926,  347).  S.  K.  Tweedy. 

Chemical  sorption.  II.  Sorption  and  hetero¬ 
geneous  chemical  equilibrium.  S.  Liepatov  (Z. 
anorg.  Chcni.,  1926,  157,  22 — 26). — The  results 
previously  obtained  (A.,  1926,  571)  for  the  sorption  of 
bases  from  salts  can  be  satisfactorily  accounted  for 
by  treating  the  process  as  the  distribution  of  a  base 
between  two  acids  and  applying  the  mass  law. 
Experiments  on  the  sorption  of  bases  from  basic 
colouring  matters  by  gels  of  an  acid  nature  yield 
analogous  results.  R.  Cotuill. 

Manifestation  of  interfacial  forces  in  dispersed 
systems.  A.  de  Waele  (J.  Amer.  Chem.  Soc.,  1926, 
4S,  2760 — 2776). — A  qualitative  discussion  of  the 
interfacial  forces  in  dispersed  systems.  Three  eases 
arise  according  as  the  “  spreading  coefficient  ”  (Har¬ 
kins  and  Feldman,  ibid.,  1921,  43,  2665)  is  positive, 
zero,  or  negative.  In  the  first  case,  the  adhesion 
between  the  phases  is  greater  than  the  cohesion, 
so  that  the  particles  of  tire  disperse  phase  mutually 
repel.  In  this  case,  a  positively-held  layer  is  attached 
to  the  particles.  The  second  case  represents  an 
equilibrium  state,  the  disperse  particles  having  a 
loosely-held  layer.  The  particles  in  the  last  case 
have  no  layer,  and  mutually  attract.  In  a  disperse 
system  at  rest,  the  interfacial  tension  manifests 
itself  in  orienting  the  molecules  of  the  continuous 
phase  normally  to  the  interface.  Application  of 
tangential  shear  to  the  system  causes  disturbance  of 
the  transversal  orientation  in  a  direction  tangential 
to  the  surface  of  the  dispersed  particles,  the  subsequent 
rate  of  re-orientation  of  the  lines  of  force  after  removal 
of  the  shear  being  an  inverse  function  of  the  viscosity 
of  the  continuous  phase.  These  ideas  arc  utilised 
in  discussing  some  well-known  phenomena,  e.g., 
lubrication,  sintering,  shcrardising,  drying  of  printers’ 
ink,  etc.  S.  K.  Tweedy. 

“  Intertraction."  N.  K.  Adam  (Proc.  Roy.  Soc., 
1926,  A,  113,478 — 479), — The  experiments  of  Wright 
(A.,  1926,  901)  have  been  repeated  and  some  further 
observations  made.  The  effect  described  by  Wright 
is  produced  even  more  clearly  by  replacing  the  albu¬ 
min  by  magnesium  sulphate,  and  sodium  chloride  by 
hydrochloric  acid.  The  experiments  support  the 
former  views  of  Adam  and  Jessop  (ibid.,  1925,  ii,  772), 
and  indicate  that  the  phenomenon  of  “  intertraction  ” 
has  not  been  proved  to  exist.  E.  S.  Hedges. 

Metal  films  reduced  on  the  surfaces  cf  silica 
gel.  L.  H.  Reyerson,  0.  E.  Harder,  and  L.  E. 
Swearingen  (J.  Physical  Chem.,  1926,  30,  1623— 
1627). — -Metallised  silica  gels  have  been  examined 
by  X-ray  analysis.  Whenever  adsorbed  hydrogen 
is  used  for  the  reduction  to  metal,  as  in  the  method 
of  Latshaw  and  Reyerson  (A.,  1925,  ii,  412),  the 
deposited  films  are  too  thin  to  give  diffraction  patterns, 
but  impregnation  of  the  silica  gel  by  metallic  salts 


or  acids  such  as  chloroplatinic  acid  gives  metal 
aggregates,  which  afford  X-ray  patterns  when 
reduced  by  hydrogen  or  by  heating.  Photographs 
of  silica  gel  metallised  by  platinum,  copper,  and 
palladium  are  reproduced.  L.  S.  Theobald. 

Electrostatic  theory  of  anomalous  liquids. 
J.  J.  Bikermann  (Physikal.  Z,,  1926,  27,  710 — 711). — 
From  equations  relating  surface  tension  to  the  electric 
field  at  an  interface  and  to  the  dielectric  constant 
of  the  medium,  the  ratio  of  the  potential  across  the 
interface  to  s— 1  (e  =  dielectric  constant)  is  evaluated 
for  methyl,  ethyl,  and  «-propyl  alcohols  at  various 
temperatures.  The  ratio  is  independent  of  temper¬ 
ature  for  each  alcohol,  in  agreement  with  the  theories 
of  Coehn  and  Raydt  (Ann.  Physik,  1909,  [iv],  30, 
797).  R.  W.  Lunt. 

Motion  of  organic  substances  on  water  and 
other  liquid  surfaces.  C.  W.  Zahn  (Ree.  trav. 
chim.,  1926,  45,  783— 791).— The  “  camphor  move¬ 
ments  ”  exhibited  by  a  large  number  of  substances 
on  the  surface  of  water  and  their  influence  on  the 
surface  tension  of  the  liquid  have  been  examined. 
The  substances  which  move  are  all  found  to  lower 
the  surface  tension ;  those  which  do  not  move  cither 
raise  the  surface  tension  or  affect  it  but  little.  The 
motion,  which  never  occurs  on  the  surface  of  a  satur¬ 
ated  solution  of  the  substance,  is  attributed  to  the 
preliminary  formation  of  a  boundary  layer  on  the 
surface,  which  spreads  with  unequal  velocities  in 
different  directions.  Motion  does  not  occur  on  a 
liquid-liquid  interface  where  there  is  already  an 
oriented  boundary  layer  (e.g.,  isoamyl  alcohol- 
water),  but  it  does  occur  where  such  orientation  is 
not  already  present  (e.g.,  ethylene  dibromide-water). 
Substances  which  move  are  positively  adsorbed,  and 
their  molecules  are  of  an  unsymmetrical  type. 

G.  M.  Bennett. 

Sensitive  electrical  precision  apparatus  for  the 
determination  of  the  b.-p.  elevation.  J.  N. 
Pearce  and  M.  M.  Hicks  (J.  Physical  Chem.,  1926, 
30,  1678 — 1682). — The  apparatus  of  Washburn  and 
Read  (A.,  1919,  ii,  447)  has  been  modified  by  the 
introduction  of  electrical  heating  and  of  a  thermo¬ 
couple  to  replace  the  Beckmann  thermometer.  The 
curve  for  naphthalene  in  benzene  (data  not  given)  was 
identical  in  form  -with  that  obtained  by  Washburn  and 
Read.  L.  S.  Theobald. 

Cobalt  chloride  solutions.  III.  Absorption 
spectra.  IV.  Sodium  and  cobalt  chloride 
solutions.  C.  Mazzetti  (Gazzetta,  1926,  56,  589- 
594,  595—600;  cf.  A.,  1925,  ii,  209,  210).— III. 
Results  are  given  of  a  spectroscopic  examination  of 
aqueous  cobalt  chloride  solutions  containing  various 
other  chlorides  and  of  solutions  of  cobalt  chloride  in 
methyl,  ethyl,  propyl,  and  butyl  alcohols.  The 
spectra  of  the  pure  aqueous  solution  and  of  the 
solutions  containing  sodium  or  barium  chloride  are 
characterised  by  the  so-called  principal  band  with  its 
centre  at  about  5100  A.  For  solutions  containing 
hydrogen  chloride  or  aluminium  chloride,  the  spectra 
show  a  series  of  bands  in  the  red  with  centres  at 
approximately  6120,  6260,  and  6580  A.  Intermediate 
behaviour  is  shown  by  solutions  containing  magnesium 
or  calcium  chloride,  the  principal  band  being  aeeom- 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


17 


parried  by  a  secondary  band  nearer  to  the  red  end  of 
the  spectrum.  These  bands  in  the  red  are  apparently 
due  to  the  formation  of  a  complex,  probably  CoCl.j~“, 
more  or  less  solvated. 

The  higher  alcohols  examined  exhibit  the  effect 
known  as  bathoehromy,  and  show  increasing  tendency 
to  resolve  the  principal  band  into  a  series  of  bands. 
The  former  effect  is  connected  with  the  increased 
mol.  wt.  of  the  solvent. 

IV.  The  variations  in  the  conductivity  of  solutions 
containing  sodium  and  cobalt  chlorides  with  tem¬ 
perature  are  said  to  afford  evidence  of  dehydration, 
and  not  of  scission  of  complex  compounds.  This 
conclusion  is  in  agreement  with  that  reached  from  a 
study  of  the  absorption  spectra  of  these  solutions. 

T.  H.  Pope. 

Rotatory  power  of  tartaric  acid.  L.  Long- 
chambon  (Compt.  rend.,  1926,  183,  958 — 960). — 
Partly  polemical  against  Velllnger’s  criticism  of  the 
author’s  theory  of  the  laevo-constituent  of  tartaric 
acid  (A.,  1924,  ii,  373).  The  rotatory  powers  and 
dispersions  of  solutions  of  tartaric  acid  over  a 
wide  range  of  concentrations  increase  with  decrease 
in  concentration  in  the  same  manner.  No  limit 
is  attained  in  the  dilute  solutions,  which  indicates 
that  the  lajvo-constituent  still  exists  in  appreciable 
quantities  or  that  it  has  a  high  rotatory  power.  The 
dispersion  and  rotatory  power  of  tartaric  acid  dissolved 
in  calcium  chloride  solution  increase  regularly  with 
decrease  in  temperature  from  +43°  to  —40°. 

J.  Grant. 

Properties  of  large  molecules  in  solution. 
N.  Marinesco  (Compt.  rend.,  1926, 183,  964—966).— 
The  mol.  wt.  of  certain  substances  the  molecules  of 
which  become  surrounded  with  a  perisphere  of  solvent 
cannot  be  measured  by  application  of  the  gas  law's 
because  of  the  large  %7olume  which  the  molecules 
occupy.  Stokes’  law  has  been  found  to  hold,  how- 
ever,  and  by  means  of  a  diffusion  method,  values  of 
544  and  470  for  rhodamine-i?  in  water  and  ethyl 
alcohol  solutions,  respectively,  and  of  1130  for  rose- 
Bengal  in  water  have  been  found.  In  terms  of  the 
current  theory  (A.,  1926,  673),  the  ratio  of  the  number 
of  fixed  dipoles  to  the  surface  of  the  large  molecule 
is  a  function  of  the  deformability  of  the  molecule,  that 
of  a  molecule  containing  a  halogen  being  high. 

J.  Grant. 

Densities  of  particles  in  smokes.  H.  S.  Patter¬ 
son  and  It.  Whytlaw-Gray  (Proc.  Roy.  Soe.,  1926,  A, 
113,  302 — 311). — In  determining  the  radii  of  ultra- 
microscopic  particles  from  the  rate  of  fall,  it  is  not  valid 
to  use  the  density  of  the  substance  in  bulk,  except  for 
liquids  or  homogeneous  solids.  Particles  of  smoke 
have  a  loose  structure  possessing  a  density  much  less 
than  that  of  the  substance  in  bulk.  A  method  %vas 
devisod  for  measuring  the  density  of  such  particles  by 
an  application  of  Millikan’s  “  oil-drop  ”  method, 
assuming  the  electronic  charge  instead  of  the  density. 
The  mean  observed  densities  of  some  smokes  were  as 
follow's  :  cadmium  oxide,  0-51 ;  silver,  0-94;  mercuric 
chloride,  1-27  ;  mercury,  1-7  ;  magnesium  oxide,  1*35 ; 
compared  with  the  respective  normal  densities  of  6-5, 
10*5,  5-4,  13*6,  3*6.  The  Cunningham  equation  was 
used  to  determine  the  true  radii  of  spheres  having  the 
same  volume  as  the  aggregates,  and  the  results  show 


that  the  particles  are  in  general  much  larger  than 
previously  supposed.  Photomicrographs  of  particles 
deposited  from  the  clouds  are  in  complete  conformity 
with  the  results  of  the  density  measurements. 

E.  S.  Hedges 

Space  distribution  of  colloid  particles.  R. 
Zsigmondy  (Z.  Physikal.  Chem.,  1926,  124,  145 — 
154). — The  author’s  views  on  the  number  and  con¬ 
stitution  of  secondary  particles  in  colloidal  solution 
are  maintained  (cf.  “  Kolloidcheraie,”  5th  cd.,  Leipzig, 
1925),  in  opposition  to  opinions  incidentally  expressed 
by  Pauli  and  Valko  (A.,  1926,  901). 

L.  P.  Gilbert. 

Colloidal  properties  of  cellulose  nitrate  soLs 
in  mixed  solvents.  A.  Highiteld  (Z.  physikal. 
Chcni.,  1926, 124, 245 — 26D). — Translated  from  Trans, 
Faraday  Soc.  See  B.,  1926,  579.  L.  F.  Gilbert, 

Emulsions.  H.  Limburg  (Rec.  trav.  ehim.,  1920, 
45,  772 — 782). — A  theoretical  discussion  of  the  con¬ 
ditions  for  the  coagulation  of  oil  emulsions  from  the 
point  of  view  of  Preundlich’s  theory  concerning  the 
critical  velocity  of  the  particles  (cf.  Smoluchowski, 
Z.  physikal.  Chem.,  1918,  92,  129).  The  conclusion 
is  reached  that  the  stabilising  influence  of  the  electric 
charge  on  a  particle  with  respect  to  coagulation  must 
become  smaller  with  increasing  conductivity  of  the 
medium,  i  The  deductions  of  Powis  (J.C.S.,  1916, 109, 
734)  are  rejected,  and  the  significance  of  the  critical 
point  in  his  stabilisation  curves  is  discussed.  A 
difference  in  structure  (in  the  widest  sense  of  the  term) 
between  the  liquid-liquid  interface  and  the  bulk  of 
the  two  phases  tends  to  hinder  coagulation. 

G.  M.  Bennett. 

Application  of  the  drop-weight  method  to  the 
determination  of  the  surface  tension  of  colloidal 
solutions.  W.  D.  Harkins  (Nature,  1926,  118, 
732 — 733). — By  modification  of  the  usual  apparatus, 
the  accuracy  of  the  method  w'as  increased ;  the  drop 
may  be  hold  for  many  hours  without  falling. 

A.  A.  Eldridqe. 

Hydrates  and  hydrogels.  X.  Detection  of 
hydroxides  in  hydrogels.  R.  Willstatter  and 
H.  Rraut  (Ber.,  1926,  59,  [/i],  2541— 2547).— In  reply 
to  Gutbier,  Hiittig,  and  Dobling  (A.,  1926,  798),  it  is 
pointed  out  that  the  examination  of  pressure-tem¬ 
perature  curves  is  not  a  suitable  method  for  investig¬ 
ating  the  possible  existence  of  hydroxides  in  gels. 
The  portion  of  Gutbicr’s  curve  for  stannic  acid  gel 
lying  below  100°  is  greatly  influenced  by  the  presence  of 
adsorbed  water.  Rise  of  temperature  causes  chemical 
changes  in  the  stannic  acid  on  which  the  presence  of 
adsorbed  water  has  an  important  influence.  Again, 
the  large  number  of  different  compounds  which  may 
be  present  in  the  gel  exert  a  very  considerable  influence 
on  the  nature  of  the  pressure-temperature  curves ; 
even  in  the  case  of  definite  hydrates  the  change  of 
vapour  tension  accompanying  a  given  change  in 
composition  is  not  independent  of  the  size  of  the 
particles  (cf.  Hagiwara,  A.,  1923,  ii,  234). 

H.  Wren. 

Photophoresis  of  colloidal  particles  in  aqueous 
solutions.  W.  W.  Barkas  (Phil.  Mag.,  1926,  [vii], 
2,  1019 — 1026). — The  action  of  light  and  A'-rays  on 
aqueous  suspensions  of  copper,  silver,  gold,  and 
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gamboge  has  been  examined.  The  cloud  of  particles 
settling  under  gravitation  moves,  on  the  average, 
towards  the  light  side  of  the  containing  vessel.  The 
upper  side  of  the  cloud  assumes  a  characteristic  form 
under  the  action  of  light,  the  boundary  becoming 
much  moro  sharply  defined.  Similar  results  were 
obtained  with  .X-rays.  The  drift  velocities  for 
particles  near  the  top  of  the  cloud  have  been  calculated, 
and  arc  shown  to  be  greater  in  most  cases  than  those 
found  by  Ehrcnliaft  for  particles  suspended  in  gases 
and  illuminated  by  an  intense  beam  from  an  ultra¬ 
microscope.  A  suspension  of  gold  particles  exposed 
to  light  showed  an  increase  of  mean  radius  of  from 
2-3  x  10~°  to  2-9  X  10'G  cm.  Those  exposed  to  X-rays 
showed  no  increase  in  size.  A.  E.  Mitchell. 

Influence  of  ageing  of  a  sol  on  its  coagulation. 
S.  Ghosh  and  N,  R.  Dhar  (J.  Physical  Cliem.,  1926, 
30,  1564 — 1570;  cf.  A.,  1925,  ii,  38G). — Arsenious 
sulphide  becomes  unstable  on  ageing  when  coagulated 
by  potassium  or  barium  chloride,  aluminium  nitrate, 
aniline  113-drochloride,  or  crystal -violet,  the  instability 
decreasing  in  the  order :  potassium  chloride,  aniline 
hydrochloride,  crystal-violet,  barium  chloride, 
aluminium  nitrate.  On  the  other  hand,  the  same 
sol  becomes  stable  on  ageing  when  coagulated  by 
quinine  and  by  strychnine  hydrochlorides.  The 
stability  of  ferric  hydroxide  towards  potassium 
chloride,  sulphate,  or  oxalate  is  unchanged  by  ageing, 
but  decreases  when  coagulated  by  hydrochloric  acid 
or  aluminium  nitrate.  These  results  arc  discussed  in 
the  light  of  adsorption  of  ions  by  the  sol. 

L.  S.  Theobald. 

Mechanical  coagulation  of  cupric  oxide  [and 
FeO(OH)]  sols.  H.  Freunduch  and  H.  Kroch 
(Z.  physical.  Chem.,  1920, 124, 155— ISO ;  cf.  A.,  1925, 
ii,  522).— The  properties  of  cupric  oxide  hydrosol 
prepared  by  Bredig’s  method  are  described.  Vigorous 
stirring  coagulates  the  colloid  particles.  This 
mechanical  coagulation  is  independent  of  the  tem¬ 
perature  (0 — 20  )  and  proceeds  according  to  the 
equation  K=(n0—n)[t,  where  K  is  the  velocity 
coefficient  and  n0  and  n  are  the  concentrations  at  the 
commencement  of  stirring  and  after  time  t,  respect¬ 
ively.  The  rate  of  coagulation  is  proportional  to 
the  square  of  the  rate  of  stirring.  No  change  of  the 
t  potential  of  the  particles  was  observed  during 
(mechanical)  coagulation.  Electrolytes,  in  concen¬ 
trations  less  than  certain  small  “  threshold  ”  values, 
do  not  affect  the  rate  of  coagulation.  Salts  yielding 
chloride,  bromide,  and  nitrate  ions  have  threshold 
values  of  the  order  of  10s  times  as  great  as  those 
yielding  ferro-  and  ferri-cyanide  ions.  The  relative 
differences  between  these  threshold  concentrations 
are  greater  than  those  shown  by  the  coagulation 
values  compared  against  an  electrolyte  concentration 
higher  than  the  threshold  value.  Hydroxyl  ions  have 
a  greater  influence  even  than  ferro-  and  fcrri-cyanide 
ions,  as  in  water  of  pa7  (or  greater)  cupric  oxide  sol 
cannot  be  prepared.  The  pa  of  the  sols  decreases 
during  mechanical  coagulation,  whilst  the  con¬ 
ductivity  increases  somewhat.  With  electrolyte 
concentrations  only  a  little  higher  than  the  threshold 
values,  coagulation  proceeds  according  to  the  formula 
K=ljt  .Vn0in—l.  A  FeO(OH)  sol,  prepared  by 


oxidation  of  iron  pontacarbonyl  with  hydrogen 
peroxide,  was  also  coagulated  mechanically. 

L.  F.  Gilbert. 

Coagulation  of  weakly  solvated  sols  by  acids. 
Wo.  Ostwald  (Kolloid-Z.,  1926,  40,  201 — 209). — The 
mechanism  of  coagulation  of  weakly  solvated  sols 
differs  from  that  of  strongly  solvated  sols,  the 

Scliultze-Hardy  rule  applying  to  the  former  case  and 
the  Hofmeister  series  being  applicable  to  the  latter.  A 

study  is  made  of  the  effect  of  a  large  number  of  acids 
on  the  coagulation  of  various  sols  by  plotting  the  time 
for  coagulation  against  the  pn  value  of  the  acid.  If 
the  hydrogen-ion  concentration  is  the  determining 
factor,  every  acid  should  give  the  same  curve,  and 
this  is  actually  the  case  with  gold  sol  and  with  Congo- 
red.  With  sols  of  silver  sulphide,  arsenious  sulphide, 
sulphur,  antimony  sulphide,  vanadium  pentoxide, 
copper  fcrrocyanide,  paraffin,  and  stearic  acid,  the 
curves  for  different  acids  deviate  from  one  another, 
the  amount  of  deviation  increasing  in  the  order  of  sol 
given.  This  is  also  the  order  of  increasing  stability 
towards  coagulation  by  a  given  acid.  It  is  note¬ 
worthy,  also,  that  some  weak  organic  acids  have  a 
stronger  coagulativo  effect  than  an  equivalent 
amount  of  hydrochloric  acid.  Hydrogen-ion  concen¬ 
tration  cannot  therefore  alone  account  for  the 
coagulation  of  the  sols,  and  the  effect  of  the  anion 
must  also  be  considered.  E.  S.  Hedges. 

Antagonistic  actions  of  ions  in  the  neutralis¬ 
ation  of  sols.  II.  H.  B.  Weiser  (J.  Physical 
Chem.,  1926,  30,  1527—1537 ;  cf.  A.,  1926,  242).— 
Illtramicroscopic  examination  of  an  arsenious  sulphide 
sol  shows  that  the  addition  of  an  amount  of  sodium 
chloride  which  represents  but  a  small  fraction  of  that 
required  for  precipitation  results  in  agglomeration  of 
the  particles.  In  spite  of  the  consequent  decrease  in 
stability  of  the  sol,  the  higher  precipitation  value  of 
barium  chloride  in  the  presence  of  sodium  chloride  is 
maintained,  and  is  due  mainly  to  cationic  antagonism 
rather  than  to  the  stabilising  influence  of  the  chloride 
ion.  The  addition  of  potassium  ferroeyanide  to  a 
copper  ferroeyanide  sol  increases  the  stability  of  the 
sol  towards  electrolytes,  owing  to  strong  adsorption 
of  the  ferroeyanide  ion.  The  precipitation  curves  for 
mixtures  of  (a)  potassium  chloride  and  ferroeyanide 
and  (6)  barium  chloride  and  potassium  ferroeyanide 
each  show  a  maximum,  which  in  the  former  case  is 
very  sharp  (cf.  Sen,  A.,  1925,  ii,  664,  665).  Cationic 
antagonism  plays  a  minor  role  in  the  latter  ease. 

The  antagonistic  action  of  salt  pairs  on  protoplasm 
is  determined  by  their  effect  on  the  permeability  of  the 
cell  membrane,  which  it  is  suggested  may  have  a  close 
resemblance  to  a  reversible  colloidal  sol  (cf.  Gurchot, 
A.,  1926,  240).  A  close  analogy  between  the  action 
of  salt  pairs  towards  sols  such  as  copper  ferroeyanide 
and  arsenious  sulphide  and  the  antagonistic  action  on 
the  permeability,  and  hence  on  the  life  and  growth  of 
living  cells,  could  then  exist.  L.  S.  Theobald, 

Rhythmic,  diurnal  bands  of  gold  and  platinum 
in  silicic  acid  gel.  E.  C.  H.  Davies  and  V.  Sivertz 

(J.  Physical  Chem.,  1926,  30, 1407 — 1476  ;  cf.  Holmes, 
A.,  1918,  ii,  392). — Rhythmic,  diurnal  bands  of  red, 
colloidal  gold  have  been  obtained  in  a  silicic  acid  gel 
containing  10  c.e.  of  3AT-hydroehloric  acid,  10  c.c.  of 
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water-glass  (d  1-16),  0-8  c.c.  of  1%  gold  chloride,  and 
0-2  g.  of  oxalic  acid,  by  exposure  to  light  passing 
through  a  grid  with  rhythmic  apertures,  followed  by 
several  days  in  the  dark.  The  colour  of  the  gold 
depends  on  the  age  of  the  gel.  Freshly-prepared  gel 
gives  red  gold,  older  gel  blue,  and  a  still  older  gel 
yellow  gold.  Further,  reduction  to  the  red  form  is 
more  rapid  in  the  gel  than  in  the  same  mixture  before 
sotting.  Photochemical  after-effects  occur  in  the 
system  gold  oxalate-silicic  acid  gel,  light  producing 
changes  in  the  gold  before  any  visible  effects  can  be 
noticed. 

Diurnal  bands  of  platinum  were  produced  in 
ordinary  light  when  oxalic  acid  or  one  of  its  soluble 
salts  diffused  into  a  gel  containing  10  c.c.  of  3Ar-acetic 
acid,  10  c.c.  of  water-glass  ( d  1-16),  and  0-8  c.c.  of  1% 
platinic  chloride.  Continuous  illumination  for  3 
weeks  was  accompanied  by  reduction,  but  no  bands 
were  formed.  Rhythmic,  diurnal  bands  were  formed 
in  a  gel  of  the  above  composition,  but  containing,  in 
addition,  0-2  g.  of  oxalic  acid,  whenever  exposure 
through  a  grid  with  rhythmic  apertures  was  followed 
by  a  period  in  darkness.  The  bands  result  from  light 
reduction  of  alternate  zones,  followed  by  diffusion. 

L.  S.  Theobald. 

Behaviour  of  silicic  acid  gel  during  the  drying- 
up  process.  K.  Krishnamurti  (Nature,  1926,  118, 
843). — A  question  of  priority  (cf.  Fells  and  Firth,  A., 
1926,  995).  A.  A.  Eldridqe. 

Swelling  of  collagen  fibres  in  acids.  1. 
Mineral  acids.  A.  Kuntzel  (Kolloid-Z.,  1926,  40, 
264—279). — Tendons  from  rats’  tails  were  used  for 
single  collagen  fibres.  When  placed  in  acid  or  alkali, 
these  swell  and  become  shortened  in  length,  although 
in  pure  water  this  does  not  occur.  There  is  a  limit 
to  the  contraction — viz.,  33% — but  the  amount  of 
contraction  in  acid  is  a  measure  of  the  extent  of 
swelling.  Using  hydrochloric,  nitric,  and  sulphuric 
acids,  the  swelling  curves,  obtained  by  plotting  the 
contraction  against  the  pa  of  the  solution,  are  quite 
unlike  any  previously  recorded  curves.  Instead  of 
a  well-defined  maximum  of  swelling  at  a  certain 
value,  with  these  fibres  the  swelling  increases  with 
increasing  pB,  reaches  a  maximum, at  which  it  remains 
over  a  wide  range,  and  then  suddenly  drops  to  zero. 
This  sudden  break  occurs  at  a  concentration  of 
O-OOOIiV,  more  dilute  solutions  not  causing  swelling, 
A  factor  influencing  the  type  of  curve  is  the  excess  of 
liquid  in  which  the  substance  is  immersed.  Theories 
of  swelling  are  discussed,  The  exponential  law  does 
not  hold  for  the  above  cases.  E.  S.  Hedges. 


Effect  of  acids  and  hydrogen-ion  concentration 
and  gelatin.  O.  Gerngross  (Kolloid-Z., 
*.79 — 286). — A  resume  of  published  work, 
pecially  on  the  isoelectric  point  of  gelatin  and  the 
of  the  gels.  E  S.  Hedges. 


Wo.  Pauli  (Kolloid-Z. 
.  -Proteins  can  be  divided  inti 
,  according  to  whether  the  system  is  stabl 
or  unstable  at  the  isoelectric  point.  A  summary  i 

given  of  the  behaviour  of  albumins  in  the  neighbour 
hood  of  the  isoelectric  point  with  respect  to  viscosity 
Profitability  by  alcohol,  hydrogen-ion  activity,  am 
conductivity,  I  he  phenomena  are  explained  on  tli 


basis  of  Bjerrum’s  theory  of  “  Zwittcrions  ”  (A.,  1923, 
i,  444).  At  the  isoelectric  point,  the  acidic  properties 
of  albumins  arc  still  more  in  evidence  than  the  basic 
properties,  although  this  is  no  longer  the  case  when 
excess  of  acid  is  added.  With  increasing  quantities  of 
hydrochloric  acid,  the  osmotic  pressure,  viscosity, 
activity,  and  conductivity  of  albumins  rise,  pass 
through  a  maximum,  and  subsequently  fall. 

E.  S;  Hedges. 

Influence  of  hydrolysis  of  gelatin  on  gold 
numbers  and  peptisation  of  other  substances. 
P.  B.  Ganguly  (J.  Indian  Chem.  Soc.,  1926,  3, 177— 
186). — Gelatin  containing  gclatose  and  other  earlier 
products  of  hydrolysis  of  gelatin  is  more  efficient  in 
peptising  gold  sols  than  is  purified  gelatin.  When 
gelatin  is  boiled  with  water,  the  gold  number  falls  to  a 
minimum,  and  then  rises  again.  Dilute  gelatin  sols 
prepared  at  70°  from  a  1  %  gelatin  gel  gave  the  same 
gold  numbers,  irrespective  of  the  dilution  (cf.  Elliott 
and  Sheppard,  A.,  1921,  ii,  720).  Partly  hydrolysed 
gelatin  is  also  a  better  peptising  agent  for  silver  and 
lead  chromates  than  pure  gelatin .  G.  M.  Bennett. 

Fractures  of  acraldehyde  gels  :  rhythmic  pro¬ 
duction  of  furrows.  C.  Dufraisse  and  P.  Gailliot 
(Compt.  rend. ,1926,  183,  967— 969).— Regular  series 
of  lines  resembling  furrows  arc  produced  on  the  cut 
surface  of  an  acraldehyde  gel.  Spectrograms  obtained 
from  these  furrows  show  lines  at  4358,  5461,  and  5769 
A.,  and  indicate  that  the  greater  part  of  the  incident 
light  is  diffracted.  The  distances  between  the 
furrows  vary  slightly  in  a  continuous  fashion,  but 
sometimes  show  a  regular  and  rapid  decrease,  when 
the  furrows  finally  converge.  The  nature  of  the 
furrows  is  probably  that  of  fine  fissures  (less  than 
0-5  |A  long)  on  a  smooth  surface.  It  is  suggested 
that  the  furrows  are  present  in  the  gel  before  fracture, 
and  are  part  of  the  gel  structure.  J .  Grant. 

Permeability  of  collodion  membranes.  R.  E. 
Liesegang  (Biocbem.  Z.,  1926,  177,  239 — 242). — 
Collodion  membranes  possess  a  much  greater  per¬ 
meability  than  would  be  expected  from  the  findings 
of  Michaelis  and  Fujita  (A.,  1926, 120,  349)  when  they 
are  dried  under  tension  instead  of  in  a  free  state. 

J.  Pryde. 

Stable  equilibrium  of  physico-chemical 
systems.  G.  Homes  (Bull,  Acad.  roy.  Belg.,  1926, 
[v],  12,  20 — 24). — It  is  shown  thermodynamically 
that  if  a  mixture  of  perfect  gases  is  in  stable  equili¬ 
brium  at  constant  temperature  and  pressure,  it  is 
also  in  equilibrium  at  constant  temperature  and 
volume,  and  rice  versa.  R.  Cuthill. 

Comparison  of  the  effects  of  the  electric  spark 
and  thermal  dissociation.  P.  Joltbois,  H.  Lefeb- 
vre,  and  P.  Montagne  (Compt.  rend.,  1926,  183, 
7S4 — 786;  cf.  A.,  1926,  586,  680). — The  limiting 
dissociation  of  carbon  dioxide  depends  on  the  pressure 
and  on  the  capacity  of  the  condenser.  So  long  as 
the  capacity  exceeds  0-1  microfarad,  an  increase  in 
pressure,  or  diminution  in  capacity,  lowers  the  degree 
of  dissociation,  and  the  mode  of  discharge  is  of  the 
symmetrical,  continuous  type.  Under  a  low  pressure 
and  with  a  small  capacity,  the  mode  of  discharge 
is  of  the  unsymmetrieal  type  with  dark  spaces,  and 
it  corresponds  with  a  small  dissociation.  As  the 
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pressure  increases  even  when  the  capacity  Is  still 
small,  the  symmetrical  type  of  discharge  reappears, 
and  this  is  accompanied  by  an  increase  in  the  dissoci¬ 
ation.  A  given  volume  of  carbon  dioxide  at  a  pressure 
p  can  be  brought  to  a  degree  of  dissociation  a  by 
the  passage  of  a  large  number  of  discharges  of  a  con¬ 
denser  of  capacity  c,  or  by  heating  the  gas  to  a  certain 
temperature  T.  Consequently,  any  point  on  the 
diagram  (p  «  T)  corresponds  with  a  point  (p  a  c ), 
and  therefore  a  given  capacity  c  corresponds  with  a 
temperature  T  on  the  thermal  diagram,  which  may 
be  called  the  apparent  temperature  of  the  spark. 
The  following  results  may  be  deduced  from  the  dia¬ 
gram  {p  a  c).  (1)  At  all  pressures  the  apparent 
temperature  of  the  spark  increases  with  the  capacity. 
(2)  When  the  capacity  is  at  least  0T  microfarad  the 
apparent  temperature  of  the  spark  is  practically 
independent  of  the  pressure.  For  a  capacity  of 
10  microfarads  it  is  about  3000°  Abs.  (3)  When  the 
capacity’  is  very  small,  the  apparent  temperature 
of  the  spark  is  much  lower,  but  still  above  2000°  Abs. ; 
its  variations  are  not  a  simple  function  of  the  pressure. 
(4}  With  an  average  capacity,  the  two  types  of  dis¬ 
charge  alternate  with  one  another,  but  for  any  given 
capacity  the  symmetrical  type  is  more  frequent  when 
the  pressure  of  the  gas  is  greater.  M.  E.  Nottage. 

Methane  equilibrium.  I.  R.  C.  Cantelg  (J. 
Physical  Chern.,  1926,  30,  1641--1645;  cf.  A.,  1926, 
70S). — The  equilibrium  constants  for  the  system 
O-f  2H,  CHt+21,730  g.-cal.  have  been  calculated 

for  temperatures  between  500°  and  1100°,  using  the 
equation  of  Saunders  (A.,  1924,  ii,  836),  and  from 
these,  the  equilibrium  concentrations  of  methane 
and  hydrogen  for  the  same  temperature  range. 
These  values  reconcile  the  apparent  disagreement 
of  previous  investigators  (Coward  and  Wilson, 

J. C.8,  1919,  115,  1380).  Experiments  at  565°,  670°, 
and  770°  with  methane  as  the  initial  system  and  a 
specially-prepared  nickel  catalyst  are  also  described. 

L.  S.  Theobald. 

Electrochemical  resonance.  W.  A.  Plotnikov 
physiknl.  Chem.,  1926,  124,  236 — 244). — From 
the  point  of  view  of  the  Nernst-Tfaomson  rule  and 
related  theories,  apparent  anomalies  in  the  degree  of 
ionisation  of  electrolytes  in  solution  are  discussed. 
Tt  is  suggested  that  conditions  favourable  to  ionisation 
are  :  (l)  resonance  between  the  oscillations  of  mole¬ 
cules  or  portions  of  molecules  of  solvent  with  those 
of  solute:  (2)  resonance  of  the  oscillations  of  the 
(potential)  ions  of  solute  molecules  with  those  of 
solvent  molecules.  Ionisation  will  occur  when  A—vh, 
where  A  is  the  work  of  ionisation  permolecule,  r  is 
the  frequency  of  the  radiation  emitted  by  the  ionising 
medium,  and  h  has  the  usual  significance- 

L.  F.  Gilbert. 

Experimental  methods  for  determining  acid 
concentration,  hydrogen-ion  concentration,  and 

acid  activity.  A.  Lottermoser  (Kolloid-Z,  1926, 
40.  ISO— 185). — A  description  of  electrometric  and 
colorimetric  methods  of  measurement  at  present  in 
use-  E.S.  Hedges. 

_  Actual  acidity,  potential  acidity,  and  buffering 

K.  Talked  and  C.  Wagner  (Kolloid-Z.,  1926,  40, 

180). — The  complete  acid  properties  of  a  system 


can  be  summed  up  in  terms  of  (1)  “  actual  acidity,” 
or  hydrogen-ion  concentration,  (2)  “  potential 

acidity,”  or  titration  value,  and  (3)  buffering  effect. 
Typical  titration  curves  are  discussed,  and  the  pro¬ 
perties  of  buffer  solutions  are  considered,  particularly 
with  reference  to  the  control  of  the  taste  of  beers 
and  wanes.  E.  S.  Hedges. 

Hydrogen-ion  concentration,  hydrogen-ion 
activity,  and  the  newer  solution  theories.  L. 
Ebert  (Kolloid-Z.,  1926,  40,  169— 173).— A  critical 
review'  of  theories  of  solution.  E.  S.  Hedges. 

Hydrogen-ion  concentration  and  pharmaco¬ 
logical  effect.  A.  Jarisch  (Kolloid-Z.,  1926,  40, 
259 — 264). — A  resume  of  the  literature  concerning 
the  influence  of  the  hydrogen-ion  concentration  of 
the  medium  on  pharmacological  efiect.  A  com¬ 
prehensive  bibliography  is  included.  E.  S.  Hedges. 

Importance  of  hydrogen-ion  concentration  in 
pathology.  H.  Schade  (Kolloid-Z.,  1926,  40,  252— 
258). — A  discussion  of  the  changes  of  pu  value  in 
blood  in  pathological  cases.  E.  S.  Hedges. 

Hydrogen-ion  concentration  and  plasmolysis. 
S.  Prat  (Kolloid-Z,  1926,  40,  248— 251).— The  plas¬ 
molysis  of  plant  cells  (mainly  epidermis  of  Allium 
cepa)  was  studied  in  sea-water  of  varying  hydrogen- 
ion  concentration.  Natural  sea -’.va ter  has  pa  8-2, 
but  by  addition  of  acid  or  alkali  this  medium  lends 
itself  to  plasmolytic  investigations  over  the  range 
of  pu  2-— 10.  The  results  show'  that  with  sea-water 
of  pa  2 — 4  the  contents  of  the  cells  were  coagulated 
in  3 — 5  lira,  yet  in  neutral  or  very  feebly  acid  solu¬ 
tion  the  process  took  several  days,  or  even  weeks. 
The  appearance  of  the  precipitated  mass  also  varies 
with  the  hydrogen-ion  concentration.  Hydrochloric 
acid  and  sulphuric  acid  are  similar  in  their  effect, 
but  some  organic  acids  differ.  Causes  affecting  the 
influence  of  hydrogen-ion  concentration  are  the  pre¬ 
vious  history  of  the  material  and  the  presence  of 
substances  of  high  surface  activity.  E.  S.  Hedges. 

Acid  taste  and  hydrogen-ion  concentration. 
R.  Dietzel  (Kolloid-Z,  1926,  40,  240 — 248). — A 
discussion  of  previously  published  w'ork  on  the 
methods  of  comparing  taste,  and  the  relation  between 
the  sour  taste  of  acids  and  their  hydrogen-ion  con¬ 
centration.  The  sour  taste  is  not  quantitatively 
proportional  to  the  strength  of  the  acid,  although 
the  two  are  parallel  in  a  qualitative  way.  It  has  been 
sought  to  relate  the  difference  to  surface  tension, 
volatility,  and  effect  on  swelling.  E.  S.  Hedges. 

Fermentation  and  hydrogen-ion  concentration. 
A.  Fqdor  (Kolloid-Z,  1926,  40,  234 — 240),— A 
discussion  of  previously  published  work  on  the  effect 
of  hydrogen-ion  concentration  on  the  rate  of  ferment¬ 
ation,  and  the  variation  of  the  op  tiixi vi ib.  hydrogen- 
ion  concentration  with  the  nature  of  the  substrate. 
The  author’s  former  theoretical  views  (A,  1922,  i,  92) 
are  further  developed.  E.  S.  Hedges. 

Effect  of  acids  and  hydrogen-ion  concentration 
in  physiology.  R,  Mono  (Kolloid-Z,  1926,  40, 
228 — 233). — A  review  of  the  advances  made  in  physio¬ 
logy  through  the  study  of  hydrogen-ion  concentration 
in  colloid  systems.  The  buffer  solutions  of  the  blood 
are  considered  in  particular.  E.  S.  Hedges. 
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Amphoteric  behaviour  of  complex  systems.  I. 
Theoretical.  II.  Titration  of  sulphanilic  acid- 
glycine  mixtures.  A.  E.  Stbarn  (J.  Gen.  Physiol., 
1926,  10,  313—323  ,  325 — 336). — Systems  consisting 
of  two  amphoteric  substances  in  aqueous  solution 
arc  discussed  mathematically,  and  it  is  shown  that 
there  exists  a  pn  value  between  the  isoelectric  points 
of  the  separate  components  which  is  virtually  the 
isoelectric  point  for  the  complex  system.  Electro¬ 
metric  titrations  of  solutions  containing  both  glycine 
and  sulphanilic  acid  give  curves  and  virtual  isoelectric 
points  agreeing  with  the  theoretical.  General  agree¬ 
ment  is  also  found  between  experimental  and 
theoretical  results  in  the  ease  of  lysine-sulphanilic 
acid  and  of  glycine-lysine  mixtures. 

W.  0.  Keemack. 

Hydration  of  dissolved  sucrose  and  the  expres¬ 
sion  of  the  concentration  in  measuring  the 
activity  of  ions.  I.  M.  Kolthoff  (Proc.  K.  Akad. 
Wetensoh.  Amsterdam,  1926,  29,  885— 898).— Colori¬ 
metric  determinations  and  measurements  of  the 
E.M.F.  of  cells  containing  sucrose  show  that  the 
apparent  hydrogen-ion  concentration  of  solutions 
of  hydrochloric  acid  is  increased  appreciably  on  addi¬ 
tion  of  sucrose.  Assuming  that  hydrogen  ions  are 
hj^drated  and  that  the  hydrogen  electrode  measures 
the  concentration  of  anhydrous  ions  only,  a  possible 
explanation  is  that  sucrose  has  a  dehydrating  effect 
on  the  hydrated  ions.  Since  the  colorimetrically 
and  electrometrically  determined  hydrogen-ion  con¬ 
centrations  are  in  excellent  agreement,  this  explan¬ 
ation  involves  the  further  assumption  that  colour 
indicators  are  sensitive  only  to  anhydrous  ions. 
The  fact  that  a  corresponding  increase  in  acidity 
is  not  observed  with  solutions  of  organic  acids  and 
that  the  pH  value  of  a  buffer-mixture  is  practically 
uninfluenced  by  sucrose,  renders  the  proposed 
explanation  untenable.  A  more  plausible  suggestion 
is  that  sucrose  displaces  water  in  the  solution,  i.e., 
the  quantity  of  free  water  is  diminished  and  the  con¬ 
centration  of  solute  is  increased.  All  concentrations 
should  therefore  be  expressed  in  mols.  of  solute  (n) 
in  mols.  of  solution  (n+Ar),  N  being  the  number  of 
mols.  of  solvent.  Expressing  concentrations  in 
this  way,  a  slight  increase  in  the  activity  of  the 
hydrogen  ion  is  found,  which  is  attributed  to  the 
withdrawal  of  water  from  the  system  by  hydration 
of  the  dissolved  sucrose.  The  calculated  hydration 
of  sucrose,  8±2  mols.  of  water  per  mol.  of  sucrose  in 
ill-solution,  is  of  the  same  order  of  magnitude  as 
that  calculated  from  existing  data  on  the  viscosities, 
osmotic  properties,  solvent  power,  and  rates  of  inver¬ 
sion  of  sucrose  solutions.  It  is  unlikely  that  definite 
hydrates  exist,  and  it  is  suggested  that,  by  reason 
of  the  affinity  of  sucrose  for  molecules  of  water, 
some  of  the  latter  are  retained  within  the  sphere  of 
influence  of  sucrose  molecules,  the  quantity  of  free 
water  which  remains  being  consequently  decreased. 

J.  S.  Carter. 

Activity  coefficients  of  aqueous  hydrochloric 
acid  at  extreme  dilutions.  G.  Xoxherel  {Phil. 
Mag-,  1926,  [vii],  2,  1085— 1090).— The  E.M.F.  at 
25°  of  the  combination  H„[HC1  aq.jAgCUAg  have 
been  measured  over  the  concentration  range  0-00015 
—  0-04.M.  The  results  are  in  good  agreement  with 


those  of  Linhart  {A.,  1919,  ii,  444).  The  most 
probable  value  of  E0  derived  from  the  results  is 
0-2228  ±0-0001  volt,  in  agreement  with  the  conclusion 
of  Nonhebel  and  Hartley  (ibid.,  1925,  ii,  1061).  The 
results  indicate  that  the  relationship  between  the 
activity  coefficient  and  the  concentration  up  to 
0-0034/  is  given  by  the  equation  —  log  y=A\/.M,  in 
which  the  constant  A  is  equal  to  0-39,  The  value 
of  the  constant  is  thus  smaller  than  that  demanded 
by  the  equation  of  Debye  for  the  intcrionic  attraction 
in  the  strong  electrolyte.  A.  E.  Mitchell. 

Law  of  neutral  salt  action  in  concentrated 
solutions.  II.  G.  Schmid  and  II.  Olsen  (Z. 

physikal.  Ghem.,  1926,  124,  97 — 114). — A  general 
discussion  of  the  salt  effect  from  the  points  of  view-  of 
the  Bronsted  and  Debye-Huckel  theories  is  given. 
The  velocity  of  hydrolysis  of  cyanamide  to  carbamide 
by  0-2oAT-nitric  acid  has  been  measured  in  presence 
of  potassium,  sodium,  calcium,  and  magnesium 
nitrates  at  concentrations  up  to  6AT,  at  a  number  of 
temperatures.  The  equation  defining  specific:  neutral 
salt  effect  given  in  the  first  paper  (A.,  1926,  474)  is 
found  to  hold  at  all  the  temperatures  and  concen¬ 
trations  employed.  Further,  the  salt  effect  is  shown 
to  be  independent  of  temperature,  which  is  not 
compatible  with  the  explanation  obtained  by  assuming 
it  to  be  due  to  dehydration  of  the  hydrogen  ion. 

H.  F.  Gellbe. 

New  transformation  of  cobalt,  and  the  equi¬ 
librium  diagrams  of  nickel-cola  alt  and  iron- 
cobalt.  H.  Mashmoto  (Sci.  Rep.  Tohoku  Imp. 
Univ.,  1926,  15,  449 — 477). — Measurements  of  elec¬ 
trical  conductivity,  thermal  expansion,  heat  evolution, 
and  magnetisation  have  been  made,  and  show  that 
cobalt  undergoes  a  transformation  between  400°  and 
500°.  With  the  purest  cobalt  available,  the  change 
occurred  at  about  477°  on  heating  and  403"  on  cooling, 
but  these  temperatures  are  depressed  considerably 
by  traces  of  impurity.  X-Ray  analysis  shows  that 
below  the  transformation  point  cobalt  has  a  close- 
packed  hexagonal  structure,  and  above  it  a  face- 
centred  cubic  structure,  both  forms  being  ferro¬ 
magnetic.  On  the  temperature-magnetisation  curves, 
the  transformation  is  shown  only  when  weak  fields 
are  used;  the  cause  of  this  is  discussed.  Similar 
measurements  with  nickel-cobalt  and  iron-cobalt 
alloys  have  been  made,  and  the  equilibrium  diagrams 
constructed  for  the  solid  state.  In  each  case,  the 
addition  of  the  second  metal  lowers  the  transformation 
point  of  cobalt.  W.  Hume-Rothery, 

Separation  of  pure  ice.  J.  J.  van  Laar  (Chera. 
Weekbiad,  1926,  23,  551 — 552). — The  purity  of  a 
solid  phase  separating  from  a  system  of  two  com¬ 
ponents  is  determined  by  the  interval  separating  the 

critical  pressures;  if  this  is  small,  the  two  separate 

together;  if  it  is  great,  one  component  separates  in 
the  pure  condition  over  a  wide  temperature  range. 

S.  I.  Levy. 

Apparatus  for  tbe  dynamic  determination  of 
dissociation  pressures.  Dissociation  of  silver 
carbonate.  M.  Centnerszwer  and  J.  Kbustinson 
(Z.  physikal.  Chem.,  1926,  124,  225—244;  cf.  A., 
1926,  1107).— An  improved  apparatus  for  the  deter¬ 
mination  of  dissociation  pressures  by  the  dynamic 
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method  is  described  (cf.  A.,  1925,  ii,  803).  The  disso¬ 
ciation  pressures  of  silver  carbonate  between  1S0° 
and  250°  have  been  measured  and  are  in  good  agree¬ 
ment  with  Colson’s  results  (ibid.,  1901,  ii,  238;  1905, 
ii,  304).  Values  calculated  from  the  Nernst  formula 
agree  closely  with  those  observed.  The  dissociation 
pressure  of  silver  carbonate  is  influenced  by  the  grain 
size.  L.  F.  Gilbert. 

Equilibrium  in  the  binary  systems  diphenyl- 
amine-j>-nitroanisole  and  phenol-p-toluidine  at 
atmospheric  and  at  higher  pressures.  N.  A. 
Pushes  (Z.  phyaikal.  Chcm.,  1926,  124,  217 — 224; 
ef.  A.,  1913,  ii,  852). — The  temperature-pressure 
curves  for  the  eutectic  point  in  the  system  diphenyl- 
amine-p-nitroanisole  and  the  second  eutectic  point 
in  the  system  phenol-p-toluidinc  (75  mol.  %  of  phenol 
at  1  atm.)  have  been  investigated  at  pressures  up  to 
3500  kg. /cm.2,  by  means  of  a  method  previously 
described  (A.,  1925,  ii,  38).  No  changes  in  the  com¬ 
positions  of  the  eutectic  mixtures  were  observed.  A 
thermal  investigation,  at  atmospheric  pressure,  of 
the  system  phenol-p-toluidinc  confirms  the  existence 
of  two  forms  of  the  compound  p-CcH4Me-NH,,PlvOH, 
as  reported  by  Philip  (J.C.S.,  1903,  83,  814),  but  in 
contradistinction  to  Kremami'  A.,  1906,  ii,  266). 

L.  F,  Gilbert. 

Mixtures  of  antipyrine  with  phenylurethane 
and  with  thiosinamine  [allylthiocarb amide]. 
C.Mazzetti  (Gazzetta,  1926, 58, 606 — 611).— Investig¬ 
ation  of  these  systems  by  the  f.-p.  method  has 
proved  unsuccessful  owing  to  gaps  in  the  crystallis- 
ability.  By  measurements  of  the  viscosity,  however, 
it  is  shown  that  antipyrine  forms  no  molecular  com¬ 
pound  with  phenylurethane,  whereas,  in  accordance 
with  cryoscopic  determinations  (A.,  1910,  i,  524), 
it  forms  at  least  one  additive  compound  Math  thio- 
sinamine  {cf .  Garelli  and  Barbieri,  ibid.,  1906,  i,  9S5). 

T.  H.  Pope. 

Systems  sodium  iodide-acetone  and  sodium 
iodide-methyl  ethyl  ketone.  A.  E.  Wadsworth 
and  H.  M.  Dawson  (J.C.S.,  1926,  27S4— 2786).— 
The  solubility  relations  underlying  the  sodium  iodide 
method  for  the  purification  of  acetone  have  been 
examined,  and  results  obtained  in  agreement  with 
those  of  Macy  and  Thomas  (A.,  1926,  799).  At  low 
temperatures,  the  stable  solid  phase  is  the  complex 
Nal.SMoXO,  which  is  converted  into  the  simple 
iodide  at  25-7°,  Tho  solubility  of  the  complex 
increases  rapidly  with  rise  of  temperature,  whilst 
that  of  the  simple  salt  shows  a  rapid  fall.  Methyl 
ethyl  ketone  forms  a  similar  complex  with  sodium 
iodide,  with  a  transition  point  at  about  —30°.  The 
system  shows  great  similarity  to  the  acetone  system. 
The  conditions  for  purifying  methyl  ethyl  ketone 
by  means  of  sodium  iodide,  as  deduced  from  the 
solubility  curves,  differ  widely  from  those  prescribed 
by  Loehte  (A.,  1924,  i,  1166),  and  it  is  suggested  that 
the  crystalline  substance  which  separates  out  in 
Loehte  s  recommended  process  is  really  hydrated 
sodium  iodide.  L,  L.  Bikcuhshaw. 

Transition  temperature  and  solubility  of 
sodium  sulphate  in  presence  of  sodium  chloride 
or  sodium  bromide.  F.  J.  Norton  and  J.  John¬ 
ston  (Amer,  J.  Sci.,  1926,  12,  477 — 183 ;  cf.  ibid., 


467). — Tho  lowering  of  the  transition  temperature 
of  sodium  sulphate  by  sodium  chloride  and  sodium 
bromide  of  varying  concentration  has  been  deter¬ 
mined,  and  also  the  composition  of  the  liquid  phase 
at  the  different  temperatures.  Equimolecular  con¬ 
centrations  produce  equal  lowering,  although  the 
reduction  in  solubility  of  sodium  sulphate  is  not  the 
same.  By  comparison  with  the  data  obtained  by 
other  investigators,  it  is  found  that  sodium  iodide 
and  dextrose  exhibit  the  same  behaviour.  In  the 
case  of  the  sodium  salts,  this  probably  means  that 
only  one  new  ionic  species,  the  halide  ion,  has  been 
added  to  a  completely  ionised  solution.  The  variable 
effect  on  solubility  is  probably  duo  to  variations  in 
tho  attraction  of  the  added  solute  for  water.  Alcohol, 
sodium  hydroxide,  sodium  plithalate,  and  sodium 
nitrate  are  variable  in  their  influence  on  the  transition 
temperature  as  well  as  on  the  solubility.  Addition 
of  sulphuric  acid  produces  approximately  the  same 
effect  on  the  transition  temperature  as  addition  of 
sodium  ehloride  or  bromide  of  double  the  molecular 
concentration.  M.  S.  Burr. 

System  sulphuric  acid-sodium  sulphate- 
water.  O.  Faust  and  P.  Esselmann  (Z.  anorg. 
Cliem.,  1926,  157,  290 — 298). — The  composition  of 
the  solid  and  liquid  phases  in  the  above  system  at 
0°,  29-5°,  46°,  60°,  and  82-5°  has  been  determined, 
the  solutions  containing  up  to  80%  of  sulphuric 
acid.  The  results  are  in  fair  agreement  with  those 
of  Pascal  and  Ero  (A.,  1919,  ii,  154).  R.  Outsell, 

Solutions  of  the  bi-ternary  mixture  of  the 
chlorides  and  nitrates  of  sodium,  potassium,  and 
magnesium.  F.  Frowein  and  E.  von  Muhlen- 
dahl  (Z.  angow.  Chcm.,  1926,  39,  1488 — 1500). — 
A  phase-rule  study  at  0°,  20°,  40°,  60°,  and  80°  with 
special  reference  to  the  manufacture  of  potassium 
nitrate.  R.  Cuthill. 

Systems  CoCL,-NaCl-H3Of  CoCL-KCl  -H20,  and 
CoCL-BaC^-Hjb  at  20°.  C.  Mazzetti  (Gazzetta, 
1926, *56,  601—605 ;  cf.  A.,  1925,  209,  210).— In  no 
case  are  double  salts  formed  which  can  exist  in 
equilibrium  with  the  saturated  aqueous  solutions  at 
20°  (cf.  Engel,  A.,  1S90, 100).  T.  H.  Pore. 

Equilibria  in  systems  containing  phases 
separated  by  a  semi-permeable  membrane. 
XVII.  F.  A.  H.  Schreinemakers  (Proc.  K.  Akad. 
Wetenscli.  Amsterdam,  1926,  29,  964 — 974). — Mathe¬ 
matical.  Ternary  systems  with  vapour  phases  arc 
considered.  J.  S.  Carter. 

Heat  of  oxidation  of  beryllium.  C.  Mationon 
and  (Mlle.)  G.  Marchal  (Compt.  rend.,  1926,  183, 
927 — 929). — The  mean  values  of  the  heats  of  solution 
of  beryllium  containing  negligible  quantities  of 
impurities  in  hydrofluoric  and  hydrochloric  acids  arc 
94-25  and  S7-90  g.-eal.,  respectively.  From  the  heats 
of  solution  of  beryllium  oxide  in  these  acids,  a  mean 
value  for  the  heat  of  formation  of  this  compound  is 
found  to  ho  140-15  g.-cal.  A  list  of  modified  thermo- 
chemical  data  for  beryllium  is  appended. 

J.  Grant. 

Correction  of  thermochemical  data.  W. 
Swientoslawski  and  (Mlle.)  H.  Starczewska  (J. 
Cliim.  phys,,  1926,  23,  S21 — S22), — The  data  of  Valeur 
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(A.,  1901,  i,  154)  have  been  recalculated  using 
accurate  atomic  weights,  and  applying  the  corrections 
previously  enumerated  (ibid.,  1925,  ii,  1139). 

R.  CCTHELL. 

Heats  of  mixture  of  partly  miscible  couples. 
System  metbyl  alcohol-cyclohexane.  P.  Slox- 
datn-Monyal  (Gompt.  rend.,  1926,  183,  1104 — 
1106). — The  heats  of  mixture  of  various  proportions 
of  methyl  alcohol  and  cyclohexane  have  been  measured 
at  18®,  29®,  40°,  and  52°,  the  critical  temperature 
(above  which  the  liquids  arc  miscible  in  all  propor¬ 
tions)  being  49-1°.  At  52°,  the  curve  obtained  is 
continuous  and  similar  to  those  for  systems  in  which 
total  miscibility  occurs  at  all  temperatures.  At 
temperatures  below  49-1°,  where  two  layers  separate 
for  certain  proportions  of  the  constituents,  discon¬ 
tinuous  curves  result.  The  specific  heats  of  the 
mixtures  are  greater  than  those  obtained  by  calcul¬ 
ation  from  the  rule  of  mixtures,  and  are  0-64  and 
0-43  for  methyl  alcohol  and  cyclohexane,  respec¬ 
tively.  J.  Grant. 

Heat  of  adsorption  of  carbon  monoxide  on  a 
copper  catalyst.  R.  A.  Beebe  (J.  Physical  Chem., 
1926,  30,  1538 — 1544). — The  integral  and  differential 
values  for  the  heat  of  adsorption  of  carbon  monoxide 
on  a  copper  catalyst  have  been  found  by  the  method 
previously  employed  (Beebe  and  Taylor,  A.,  1924, 
ii,  159).  The  values  of  the  former  vary  from  11,200 
to  12,200  g.-cal.  per  mol.  The  differential  values  are 
much  higher  for  the  initial  than  for  the  later  amounts 
of  carbon  monoxide  adsorbed,  but  never  less  than 
8000  g.-cal.  per  mol.  Accidental  poisoning  of  the 
catalyst  by  an  unknown  substance  resulted  in 
decreased  adsorptive  capacity,  but  the  integral  heat 
of  adsorption  increased.  A  similar  result  was  obtained 
with  hydrogen  and  nickel  {loc.  ciL),  although  Foresti 
(A.,  1925,  ii,  692)  found  no  increase  in  heat  of  adsorp¬ 
tion  with  decreasing  adsorptive  capacity. 

It  is  questionable  whether  the  points  of  highest 
energy  level  and  greatest  unsaturation  in  a  metal 
surface  are  always  the  most  active  catalvticallv  for 
every  reaction.  L.  S.  Theobald. 

Theory  of  electrolytic  ions.  XXXIV.  Applic¬ 
ation  of  extrapolation  method  of  Lorenz  and 

Lande.  R.  Lorenz  and  J.  Westxnbsbqsr  (Z. 
anorg.  Chem.,  1926,  157,  313—318;  cf.  A.,  1926, 
1008). — The  relations  between  ionic  mobilities  dis¬ 
covered  by  Lorenz  and  Lande  (A.,  1923,  ii,  9)  receive 
further  confirmation  from  the  results  of  recent 
measurements  (ibid.,  1926,  910).  R.  Clthul. 

Electrical  conductivity  of  solid  oxide  mixtures. 

P*  Fischer  (2.  Elektrochem.,  1926,  32,  538—543).— 
Previous  work  on  salt  mixtures  (A.,  1928,  478)  has 
been  extended  to  include  metallic  oxides.  The 

systems  examined  fall  into  three  groups:  (1)  salt 
mixtures  :  no  regular  variation  of  conductivity  with 
percentage  composition;  (2)  oxide-salt  mixtures,  e.g., 
manganese  dioxide  and  potassium  bromide :  the 

conductivity-composition  curve  shows  a  maximum ; 
(3)  oxide  mixtures,  e.g.,  cupric  oxide  and  manganese 
dioxide  :  continuous  increase  or  decrease  of  conduc¬ 
tivity  with  composition .  Whereas  in  group  (1 )  values 
obtained  with  direct  current  and  with  alternating 


current  often  show  wide  divergences,  they  agree  fairly 
closely  in  the  other  groups.  H.  J.  T.  Ellingham. 

Conductivity  of  stable  aqua  regia.  E.  Bbxneb, 
R.  Hebeelein,  and  A.  Rothes  (Helv.  Chim.  Acta, 
1926,  9,  951 — 956). — The  conductivity  of  the  aqueous 
phase  in  the  equilibrium  HX03-f  3HC1  JTOCl-r- 
2H20+CL  (cf.  Ilriner,  A.,  1916,  ii,  231)  has  been 
measured,  using  pure  iridium  electrodes,  equilibrium 
being  maintained  by  the  use  of  a  closed  cell.  The 
values  of  K,  0-326— 0-324  and  0-465  ohm'1  at  0s  and 
20°,  respectively,  are  independent  of  the  proportions 
and  concentration  of  the  acid  mixture. 

J.  W.  Bakes. 

Electrical  conductivity  of  mixtures  of  hydro¬ 
chloric  and  sulphuric  acids  with  orthophos- 
phoric  acid  prepared  in  various  ways.  A. 
Kailan  and  J.  Scbroth  (Monafsh.,  1926,  47,  1 — 10; 
cf.  Pessel,  A.,  1923,  ii,  396). — The  low  conductivity 
found  for  solutions  of  hydrochloric  or  sulphuric  acid 
with  ortbophosphoric  ae'id  prepared  from  lead  pyro¬ 
phosphate  is  shown  to  be  due  to  phosphates  present 
as  impurities,  the  observed  values  agreeing  with  those 
calculated  from  the  content  of  sodium  salt  found 
to  be  present.  When  the  ortbophosphoric  acid  is 
prepared  from  pure  pyrophosphoric  acid,  the  results 
agree  with  those  obtained  with  the  ortho-acid  from 
phosphorus  pentoxide.  Pessel’s  observations  on  the 
velocities  of  hydration  are  confirmed. 

G.  M.  Bennett. 

Potential  differences  at  phase  boundaries  at 
which  partition  equilibria  exist.  E.  Bat  h  and 
E.  Ailemann  (Z.  Elektrochem.,  1926,  32,  547 — 556). 
— Improved  methods  are  described  for  setting  up 
cells  of  the  types  previously  described  (A.,  1925, 
ii,  1164),  whereby  errors  due  to  the  presence  of  mem¬ 
branes  are  avoided.  Revised  values  for  these  phase¬ 
boundary  potentials  are  recorded.  Measurements 
have  now  been  made  on  cells  of  the.  type :  Hg,  HgOj 
A-KCl  in  water  (1)[A-KC1  in  amyl  alcohol  (2)!salt 
AB  in  amyl  alcohol  (3)Jsalt  AB  in  water  (4)i'3-5AT-KCI 
in  water  (o)]AT-KCl  in  water  (6)|HgG,  Hg.  The 
P.D.  between  (2)  and  (3)  is  made  zero  by  using  a 
solution  of  the  salt  in  (3)  of  such  a  concentration 
that  it  has  the  same  electrical  conductivity  as  (2). 
When  the  salt  AB  is  a  chloride,  (5)  and  (6)  are  omitted. 
The  P.D.  at  the  various  junctions  are  now  either 
zero  or  capable  of  determination,  except  that  between 
(3)  and  (4),  which  can  thus  be  obtained  from  a 
measurement-  of  the  E.M.F.  of  the  complete  cell. 
The  results  are  true  “ionic  partition  potentials,”  and 
a  comparison  of  their  values  for  various  salts  suggests 
that  each  ion  makes  a  specific  contribution  to  such  a 
potential,  although  this  rule  is  probably  not  exact. 
The  significance  of  these  potentials  is  discussed. 

H.  J.  T.  Eli.ingh.am. 

Potential  of  the  fluorine  electrode  from 

thermal  data.  W.  M.  Laxemeb.  (J!  Aioer.  Chem. 
Soc.,  1926,  48,  2868— 2869).— From  recent  thermal 
data  of  von  Wartenberg  (A.,  1926,  476)  the  potential 
of  the  normal  fluorine  electrode  is  calculated  to  be 

2-85—0-04  volts  at  25  b  S.  K.  Tweedy. 

Reduction-oxidation  potentials.  EL  Colori¬ 
metric  determination  of  reduction-oxidation 
potentials.  P,  Erases,  and  R.  Ruler  (Z.  anal. 
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Chcm,  1926,  69,  193—232;  cf.  A.,  1926,  930).— The 
reduction-oxidation  (R-0)  potential  of  a  solution 
containing  a  substance  and  its  oxidation  or  reduction 
product,  is  shown  from  theoretical  considerations  based 
on  the  ionic  hypothesis  and  the  mass  action  law  to  bo 
a  function  of  the  ratio  of  the  two  substances  present ; 

i. e.,  for  the  reversible  lt-0  process  Eh — JJ0+ (0-0577 fn) 
log([0]/[R]}  at  18°.  Certain  substances  which 
undergo  colour  changes  in  the  presence  of  oxidising 
or  of  reducing  agents  may  be  used  as  indicators  for 
R-0  potentials  in  the  same  way  that  certain  dyes  act 
as  indicators  of  pu ;  similarly,  lt-0  buffer  solutions  of 
well-defined  potential  may  be  prepared  for  stan¬ 
dardising  the  indicator  solutions.  The  most  suitable 
buffer  solutions  arc  mixtures  of  cuprous  and  cupric 
chlorides  in  potassium  chloride  solution  when  the 
acidity  is  greater  than  pa  2-2,  ferrous-ferric  oxalate  in 
sodium  oxalate-oxalic  acid  solutions  for  pa  2-7 — 4-2, 
and  ferrous-ferric  oxalate  in  citric  acid-trisodium 
citrate  solutions  for  pH  5-2 — 6-0.  The  colour  of 
methylene-blue  in  these  buffer  solutions  has  been  fully 
investigated ;  the  system  methylene-bluc-leuco-base 
is  reversible  in  all  solutions  more  acid  than  pH  7.  For 
a  50%  reduction  at  20°,  the  R-0  potential  of  a 
methylene -blue  solution  decreases  from  +04206  volt 
at  pa  1-2  to  +0-0920  volt  at  pu  5-2,  measured  against 
the  normal  hydrogen  electrode,  and  this  fall  is  directly 
proportional  to  increase  of  pn.  A  temperature 
change  of  1°  causes  a  change  of  1  millivolt  in  the 
potential  and  a  change  of  2%  in  the  depth  of  colour. 
To  determine  the  R-0  potential  of  a  solution  by  means 
of  the  methylene-blue  indicator,  the  pn  is  first  deter¬ 
mined  colorimetrically  or  otherwise ;  to  20  c.c.  of  the 
solution  is  added  1  c.c.  of  a  0-045%  solution  of  mefhyl- 
ene-blue,  and  the  volume  of  water  required  to  be  added 
to  a  further  1  c.c.  of  the  indicator  solution  to  match 
the  colour  of  the  test  solution  is  then  determined. 
From  this  result,  the  colour  intensity,  //( 1  —  /),  is 
calculated  and  the  value  of  Ah  (a  constant  depending 
on  the  pa  of  the  solution)  is  read  from  a  graph.  Then 
the  R-0  potential  of  the  solution  is  calculated  from 
tho  equation  £,/1=A/l +0-02935  log//(l  — /) ;  the  result 
is  tho  potential  for  23°.  The  work  of  Clark  and  his 
collaborators  on  reduction  potentials  of  certain  dyes 
in  equilibrium  with  their  reduction  products  is 
discussed  at  length  and  shown  to  be  in  agreement 
with  the  theories  recorded  in  this  paper. 

A.  R.  Powell. 

Electrochemical  investigations  on  the  metallic 
properties  of  iodine.  W.  Finkelstein  (Z. 
physikal.  Chem.,  1926,  124,  285—298;  cf.  A.,  1925, 

ii.  546). — Measurements  of  the  decomposition  poten¬ 

tials  of  solutions  of  iodine  trichloride,  chloride,  and 
bromide,  and  of  the  potentials  of  iodine  electrodes 
in  these  solutions,  have  been  made.  The  results 
are_in  accordance  with  the  existence  of  iodine  cations 
(I  and  I  ).  Other  considerations  support  this 
'  iew.  L.  F.  Gilbert. 

Influence  of  traces  of  alkali  or  alkaline-earth 
metals  on  the  normal  cathode  fall  of  potential  of 
mercury.  A.  Gunther-Schijlzb  (Z.  Physik,  1926. 
39,  491 — 494).. — -The  cathode  fall  of  potential  is 
greatly  reduced  by  minute  quantities  of  metals  of  the 
alkalis  or  alkaline  earths.  E.  B.  Ludlam. 


Electrometric  determination  of  small  amounts 
of  ferric  iron.  J.  F.  Kino  and  R.  N.  Washburne 
(J.  Physical  Chem.,  1926,  30,  16SS— 1697;  cf. 
Hostetter  and  Roberts,  A.,  1919,  ii,  480). — A  method 
is  described  for  the  determination  of  0-0003 — 0-0005 
g.  of  ferric  iron  by  electrometric  titration  with  titanous 
sulphate  with  an  error  of  less  than  0-1%.  The 
apparatus  includes  an  electrode  of  fine  platinum 
wire  (0-0085  mm.  diameter)  for  use  in  hot  solutions 
and  a  satisfactory  means  of  storage  of  0-0003Ar- 
titanous  sulphate.  Titrations  are  best  carried  out 
in  20%  sulphuric  acid  solution  and  at  the  b.  p.  of 
the  solution.  L.  S.  Theobald. 

Overvoltage.  I.  Hydrogen  overvoltage.  T. 
Onoda  (J.  Fac.  Sci.  Tokyo,  1926,  1,  223—247),— 
The  overvoltage  of  hydrogen  at  electrodes  of  platinum, 
gold,  copper,  or  nickel  depends  to  a  considerable 
extent  on  the  previous  treatment  of  the  electrode. 
After  anodic  polarisation,  the  value  is  a  minimum, 
which  is  characteristic  of  the  metal  employed.  With 
rise  of  temperature,  this  minimum  decreases  in  a 
linear  manner.  R.  Cuthill. 

Apparatus  for  determining  oxidation-reduc¬ 
tion  potentials.  J.  M.  Ort  (J.  Opt.  Soc.  Amer., 
1926,  13,  603 — 608). — By  means  of  a  reduction  flask 
and  a  movable  burette,  solutions  can  be  reduced, 
stored,  and  transferred  to  the  electrode  chamber 
without  contact  with  air  during  the  run.  Active 
gases  are  removed  by  flushing  with  nitrogen.  The 
electrode  chamber  is  a  large  pyrex  test-tube,  closed 
with  a  rubber  stopper,  and  provided  with  a  gas  out¬ 
let  through  a  mercury  trap.  Extending  nearly  to 
the  bottom  of  the  chamber  are  the  platinum  elec¬ 
trodes,  the  glass  tube  of  the  nitrogen  inlet,  and  the 
glass  tube  leading  to  the  salt  bridge.  Tho  latter 
tube  dips  into  a  beaker  of  saturated  potassium 
chloride,  into  which  three  saturated  calomel  elec¬ 
trodes  also  dip.  At  any  time  during  a  run,  the 
electrode  chamber  can  be  raised  out  of,  or  lowered 
into,  the  oil  thermostat  in  which  readings  are  taken. 
Full  details  of  the  method  of  using  the  apparatus 
are  given.  L.  L.  Bircumshaw. 

Electrolytic  polarisation.  IV.  Electro- 
deposition  potentials  of  iron,  cobalt,  and  nickel. 
V.  Electrodeposition  potentials  of  alloys  of 
iron,  cobalt,  and  nickel.  S.  Glasstone  (J.C.S., 
1926,  2887—2897,  2897— 2902).— IV.  Measurement 
of  the  initial  deposition  potentials  of  iron,  cobalt, 
and  nickel,  at  temperatures  ranging  from  15°  to  95°, 
and  in  a  series  of  solutions  of  known  hydrogen-ion 
concentration,  ranging  roughly  from  pu  2  to  6,  shows 
that  for  each  temperature  the  deposition  potential 
has  a  definite  value,  depending  only  on  the  concen¬ 
tration  of  metal  in  the  solution,  and  independent 
of  the  pu  of  the  electrolyte  and  of  the  nature  of  the 
anions  present.  The  presence  of  a  depolariser  (e.g., 
hydrogen  peroxide)  causes  scarcely  any  change  in 
the  deposition  potential.  In  each  case,  a  considerable 
overvoltage  is  required  to  cause  the  initial  deposition 
of  metal,  after  which  increase  of  current  density 
produces  only  slight  increase  of  polarisation.  The 
results  obtained  do  not  appear  to  be  in  agreement 
with  any  of  the  theories  previously  advanced  to 
account  for  the  retarded  deposition  of  the  metals  of 
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the  iron  group.  As  an  alternative  hypothesis,  it  is 
suggested  that  the  metals  are  primarily  deposited 
in  a  mctastable  form  which  has  a  different  electronic 
arrangement  from  the  ordinary  form  (perhaps  2,  8, 
16,  2,  as  compared  with  2,  8,  17,  1  for  the  normal 
form),  and  a  different  deposition  potential. 

V,  By  moans  of  the  commutator-extrapolation 
method  of  measuring  the  potentials  of  polarised  elec¬ 
trodes,  the  initial  deposition  potentials  of  alloys  of 
iron,  nickel,  and  cobalt,  in  pairs  or  all  together,  from 
solutions  of  various  metallic  and  hydrogen-ion  con¬ 
centrations,  have  been  measured  at  15°,  55°,  and  95°. 
Acetate  buffer  solutions  were  used  to  maintain  a 
definite  pH.  The  initial  deposition  potential  is 
independent  of  the  pa,  but  decreases  with  rising 
temperature,  and  with  decreasing  iron  ratio  (in  the 
case  of  the  iron  alloys)  or  cobalt  ratio  (in  the  case 
of  nickel-cobalt  alloys)  in  the  electrolyte.  With  iron- 
cobalt  and  iron-nickel  alloys,  the  deposition  potential 
is  much  closer  to  that  of  pure  iron  than  would  be 
expected.  Applying  this  fact  to  the  theory  previously 
advanced  to  account  for  the  retardation  of  the  deposi¬ 
tion  of  the  iron-group  metals,  it  is  shown  that  for  a 
given  electrolyte  the  proportion  of  iron  in  the  deposit 
should  increase  at  first  rapidly  with  increasing  current 
density,  then  more  slowly,  and  finally  reach  an  almost 
constant  value,  L.  L.  Bircumshaw. 

Periodic  electrochemical  passivity  of  iron, 
cobalt,  nickel,  and  aluminium.  E.  S.  Hedges 
(J.G.S.,  1926,  2878 — 2887 ;  cf.  A.,  1926,  807,  1213). — 
A  study  has  been  made  of  the  periodic  passivation  of 
anodes  of  iron  in  sulphuric  acid,  nitric  acid,  and  phos¬ 
phoric  acid,  of  cohalt  in  sulphuric  acid,  of  nickel  in 
sulphuric  acid,  and  of  aluminium  in  nitric  acid  and  in 
sodium  hydroxide.  Experiments  in  which  a  passivated 
anode  is  progressively  activated,  (a)  by  raising  the 
temperature,  ( b )  by  diluting  the  reagent,  and  (c)  by 
addition  of  some  agent  favouring  the  active  state 
(e.g.,  ammonium  chloride  to  an  ammonium  sulphate 
solution  in  which  a  nickel  anode  has  been  made 
passive),  support  the  view  that  periodicity  ensues 
whenever  the  anode  is  given  equal  opportunities 
of  existing  in  the  active  or  passive  state.  Evidence 
in  favour  of  the  suggestion  that  passivity  is  a  special 
case  of  film  formation  is  drawn  from  a  comparison  of 
the  behaviour  of  a  nickel  anode  in  5%  sulphuric  acid 
with  that  of  a  zinc  anode  in  sodium  hydroxide.  In 
every  case  investigated,  passivation  is  immediately 
preceded  by  the  formation  of  a  visible  film  on  the 
metal,  which  disappears  at  the  moment  the  electrode 
assumes  the  passive  state.  L.  L.  Bircumshaw. 

Electrolysis  of  molten  alloys.  XVII.  Zinc 
with  lead,  bismuth,  and  cadmium,  antimony 

with  lead  and  bismuth,  and  cadmium  with  lead 
and  bismuth.  R.  Kremann  and  A.  Troster 
(Monatsh.,  1926,  47,  285— 203).— Experimental  diffi¬ 
culties  were  met  with  in  all  cases  specified  except 
that  of  the  bismuth-cadmium  alloys.  Electrolysis 
of  these  mixtures  containing  25,  50,  and  75  atomic- % 
of  bismuth  was  maintained  for  20  hrs.  The  excep¬ 
tionally  large  electrolytic  effect,  involving  accumul¬ 
ation  of  bismuth  near  the  anode,  increased  with  rising 
current  density  up  to  5 — 6  amp./mm.2  The  maximum 
effect,  obtained  with  an  alloy  containing  50  atomic- % 


of  bismuth,  produced  a  difference  of  concentration 
of  65-5%  of  bismuth.  G.  M.  Bennett. 

Electrolysis  of  molten  alloys.  XVIII. 
Summary  of  preceding  papers.  R.  Iyremann 
(Monatsh.,  1926,  47,  295—306;  cf.  A.,  1924,  ii,  723  ; 
1925,  ii,  132,  312,  678,  etc.). — The  accumulation  oi 

one  constituent  metal  of  a  molten  alloy  in  a  higher 
concentration  near  the  cathode  during  electrolysis 
is  compared  with  the  analogous  case  of  gas  mixtures 
(Skaupy,  A.,  1916,  ii,  466,  409).  For  a  given  alloy, 
this  effect  is  remarkably  constant  when  the  temper¬ 
ature  is  varied  over  a  range  of  several  hundred 
degrees,  which  indicates  that  the  electrolytic  transport 
increases  with  rise  of  temperature  to  the  same  extent 
as  the  opposed  diifusion.  The  relatively  small 
effect  observed  in  certain  alloys  (e.g..  Bi-Pb)  studied 
at  high  temperatures  is  to  be  attributed  to  the  specific 
character  of  the  individual  metals  rather  than  to  the 
influence  of  increased  diffusion.  For  production  of 
the  maximum  effect,  an  alloy  containing  50  atomie-% 
of  each  metal  must  be  electrolysed  with  a  current 
density  of  an  upper  limiting  value  for  3- — 24  hrs. 
The  following  series  shows  in  descending  order  the 
tendency  to  migrate  to  the  cathode  :  He,  Ne,  A,  Bi, 
Sb,  Hg,  Pb,  Sn,  Zn,  Cd,  Cu,  Ag,  Al,  Na,  It.  This 
series  gives  approximately  the  order  of  diminishing 
ionisation  potentials,  but  the  difference  between 
the  ionisation  potentials  of  two  metals  is  not  a  quan¬ 
titative  indication  of  the  magnitude  of  the  electro¬ 
lytic  effect.  The  current  is  carried  both  by  liberated 
electrons  and  by  the  metal  ion  M+.  The  positions 
of  aluminium  and  lead  in  the  above  series  are  not 
in  accord  with  their  positions  in  the  scries  of  ionisation 
potentials,  which  may  be  due  partly  to  the  liberation 
of  a  second  electron  from  the  metal  and  partly  to  the 
electrolysis  of  intermetallic  compounds  MjM2 
Mp^+Mg".  Wherever  one  constituent  of  the  alloy 
is  of  markedly  metalloid  character  (e.g.,  Bi,  Sb),  the 
effect  of  electrolysis  is  large.  G.  M.  Bennett. 

Electrolysis  of  glass.  I.  H.  Hurter  (Helv. 
Cliim.  Acta,  1926,  9,  1069 — 1073). — The  quantity 
of  sodium  (as  measured  by  the  increase  in  weight 
of  the  lamp)  introduced  into  the  high  vacuum  of  an 
electric  light  bulb  in  accordance  with  the  method 
of  Burt  (A.,  1925,  ii,  921)  is  in  exact  agreement  with 
Faraday’s  laws.  Contrarj7  to  the  conclusion  of  Burt, 
substitution  of  potassium  for  sodium  ions  occurs 
when  the  bulb  is  immersed  in  a  bath  of  molten 
potassium  nitrate  during  the  passage  of  the,  current, 
the  substitution  again  being  in  agreement  with 
Faraday’s  laws;  both  the  red  potassium  lines  are 
shown  by  the  spectrum.  J.  W.  Baker. 

Electrolysis  of  dichromic  acid  under  a  mercury 
vapour  lamp  of  high  intensity.  G.  S.  Forbes  and 
P.  A.  Leighton  (J.  Physical  Chem.,  1926,  30,  1628 
— 1633). — Electrolysis  of  0006 — 0-O5Ar-chromate 
solutions  in  N-  and  3iY-sulphuric  acid  between  platin¬ 
um  electrodes  has  been  carried  out  at  different 
current  densities,  and  the  electrochemical  yields  in 
light  and  in  the  dark  compared.  At  the  illuminated 
cathode,  0*5%  greater  efficiency  was  observed,  but 
part  or  all  of  this  can  be  attributed  to  local  heating 
in  the  thin  diffusion  layer  at  the  cathode.  The  curves 
obtained  by  plotting  electrochemical  yields  against 
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current  densities  show  maxim  a  and  minima,  explicable, 
for  the  most  part,  in  terms  of  the  formation  of  hydro¬ 
gen  and  of  hydrogen  peroxide. 

A  quartz-mercury  lamp,  consuming  1500  watts 
and  intensely  illuminating  a  horizontal  surface,  is 
described.  L.  S.  Theobald. 

Apparently  unimolecular  reaction.  Homo¬ 
geneous  decomposition  of  gaseous  prop- 
aldehyde.  0.  N.  Hinshelwood  and  H.  W.  Thomp¬ 
son  (Proe,  Eoy.  Soc.,  1926,  A,  113,  221— 229).— The 
decomposition  of  propaldehydo  has  been  studied  be¬ 
tween  722°  and  877°  Abs.  Carbon  monoxide  is  removed 
from  the  molecule  in  almost  theoretical  amount,  and 
tho  residual  fragments  givo  rise  to  a  mixture  con¬ 
sisting  principally  of  methano  and  ethano,  with  small 
amounts  of  more  highly-condensed  products,  whilst 
about  2%  of  carbon  dioxido  and  ethylene  are  also 
formed.  Tho  relative  proportion  of  methane  increases 
with  rise  of  temperature.  Tho  decomposition  is  a 
homogeneous  reaction  which  is  very  nearly  uni¬ 
molecular  at  pressures  above  100  mm.  Tho  velocity 
coefficients  rise  from  0-052  x  10~3  at  722°  to  39-4 X  10~3 
at  S77°  Abs.  The  heat  of  activation  is  55,000  g.-cal. 
At  800°  Abs.,  the  number  of  molecules  reacting  is 
approximately  2x  1018  per  c.c,  per  sec.  at  760  mm., 
whilst  the  number  of  collisions  is  only  about  5  X  1013. 
At  low  pressures,  tho  unimolecular  velocity  coefficients 
appreciably  diminish,  but  not  in  the  manner  char¬ 
acteristic  of  a  himolecular  reaction  (cf.  following 
abstract).  W.  Hume-R other y. 

Theory  of  unimolecular  reactions.  C.  N- 
Hinshelwood  (Proe.  Roy.  Soc.,  1926,  A,  113,  230 — 
233).— It  is  usually  supposed  that  the  energy  of 
activation  is  confined  to  a  few  degrees  of  freedom, 
in  which  case  the  chance  that  a  molecule  possesses 
energy  in  oxcess  of  E  is  erE'RT.  The  rate  of  hi- 
molecular  reactions  is  adequately  expressed  by  tho 
equation,  number  of  molecules  reacting=2?erms’, 
where  Z  is  tho  number  entering  into  collision.  If 
molecules  are  activated  by  collision  in  unimolecular 
reactions  and  Lindemann’s  mechanism  (Trans.  Fara¬ 
day  Soc.,  1922,  17,  599)  operates,  the  energy  E  ought 
in  unit  time  to  be  communicated  to  more  molecules 
than  tho  number  reacting,  but  actually  many  more 
molecules  react  than  tho  expression  Ze~E,RT  allows 
for  (cf.  preceding  abstract).  Lindemann  suggested 
(private  communication)  that  there  might  ho  enough 
collisions  for  unimolecular  reactions  if  the  total 
energy  E  could  be  made  up  by  any  distribution 
among  a  number  of  degrees  of  freedom.  Calculation 
shows  that  for  propaldehyde  (cf.  preceding  abstract) 
from  12  to  14  degrees  of  freedom  would  be  required 
for  this  mechanism  to  operate;  for  acetone  and 
nitrogen  pentoxide,  even  more  degrees  of  freedom 
would  bo  required.  The  mechanism  is  thus  possible 
only  in  the  case  of  molecules  of  complex  internal 
structure,  in  agreement  with  the  fact  that  all  known 
unimolecular  changes  involvo  molecules  of  complex 
structure,  whilst  himolecular  reactions,  where  the 
simple  activation  theory  holds,  usually  involvo 
simpler  molecules.  W.  Hume-Rothery. 

Supposed  law  of  flame  speeds.  W.  A.  Bone 
(Nature,  1926,  118,  S37). — Experiments  with  acetyl¬ 
ene-hydrogen-oxygen  and  ethylene-hydrogen-oxygen 


mixtures  do  not  support  the  claim  that  Wheeler  and 
Payman’s  law  of  flame  speeds  is  of  universal  applic¬ 
ation.  A.  A.  Eldridge. 

Effect  of  hydrogen-ion  concentration  on  the 
rate  of  hydration  of  sodium  pyrophosphate. 
S.  J.  Ktettl  and  W.  C.  Hansen  (J.  Amor.  Chem. 
Soc.,  1926,  48,  2802 — 2814). — Tho  rate  of  hydration 
of  sodium  pyrophosphate,  Na4P207-f-H20 
2Na2HP04,  was  followed  by  hydrogen-ion  con¬ 
centration  measurements  in  0-125,  0-175,  and  0-225 Af- 
solutions,  each  containing  0-350,  0-425,  and  0-500 JJ1- 
hydroehloric  acid.  When  tho  hydration  exceeded 
50%,  tho  orthophosphate  was  determined  by  a 
gravimetric  method  with  tho  aid  of  “  magnesium 
chloride  mixture.”  Tho  results  indicate  that  pyro- 
phosphoric  acid  is  moro  active  than  orthophosphorie 
acid.  S.  K.  Tweedy. 

Inversion  of  sucrose  by  acids.  H.  Colin  and 
A.  Chaudun  (J.  Chim.  phys.,  1926,  23,  808 — 813; 
cf.  A.,  1925,  i,  233), — Addition  of  glycerol  or  increase 
in  the  concentration  of  sugar  raises  or  lowers  the 
velocity  coefficient  of  the  above  process  according  as 
the  catalyst  is  a  strong  or  a  weak  acid.  For  weak 
acids,  the  ratio  of  tho  velocity  coefficients  for  two 
concentrations  of  acid  and  a  fixed  initial  concentration 
of  sugar  is  nearly  equal  to  the  ratio  of  the  con¬ 
ductivities  of  tho  solutions;  with  strong  acids,  the 
former  value  is  the  greater.  The  velocity  coefficient 
is  increased  by  the  addition  of  a  salt  of  an  acid  other 
than  the  catalyst,  whether  the  latter  is  a  strong  acid 
or  a  weak  acid.  These  facts  can  be  accounted  for 
on  the  basis  of  the  mechanism  previously  suggested 
for  the  inversion  (A.,  1926,  680).  R.  Cothill. 

Esterification  of  malonic  acid  by  glycerol  and 
hydrogen  chloride.  A.  Kailan  and  J.  Schroth 
(Monatsh.,  1926,  47,  63—81;  cf.  A.,  1914,  ii,  41; 
1925,  i,  880,  ii,  49). — The  esterification  of  malonic 
acid  in  a  glycerol  solution  of  hydrochloric  acid  with 
or  without  tho  addition  of  water  (2/3  and  4/3  mols.  per 
litre)  proceeds  according  to  a  unimolecular  law  with 
a  velocity  which  is  proportional  to  the  concentration 
of  hydrochloric  acid.  Tho  variation  of  the  velocity 
coefficient  with  the  varying  concentration  of  acid  and 
of  water  at  25°  and  35°  follows  a  relation  of  the 
simple  type  previously  used  for  the  values  for  malonic 
acid  in  ethyl  alcohol.  The  effect  of  water  in  depress¬ 
ing  the  reaction  velocity  is  much  less  in  glycerol  than 
in  ethyl  alcohol.  The  values  of  the  coefficient  decrease 
more  than  can  be  accounted  for  by  the  effect  of  the 
water  produced  in  the  reaction ;  this  is  attributed  to 
a  velocity  of  esterification  of  tho  first  carboxyl  group 
somowhat  higher  than  that  for  tho  second. 

G.  M.  Bennett. 

Stability  of  benzenediazonium  chloride  solu¬ 
tions.  II.  Reaction  of  benzenediazonium 
chloride  with  certain  organic  hydroxy-sub¬ 
stances.  H.  A.  H.  Pray  (J.  Physical  Chem.,  1926, 
30,  1477—1486;  cf.  A.,  1926,  1214).— Tho  velocity 
of  reaction  of  benzenediazonium  chloride  with  various 
alcohols  and  organic  acids  has  been  determined  at  20°, 
30°,  40°,  and  50°.  The  reactions  are  unimolecular 
or  pseudo-unimolecular,'  and  the  values  of  0-4343fc 
X  10‘  at  30°  and  40°,  respectively,  are  for  the 
alcohols  as  follow  :  methyl,  53-5,  227 ;  ethyl,  53-5, 
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218;  n-propyl,  52-0,  204-2;  isopropyl,  69-0,  288; 
n-butyl,  50,  201;  isobutyl,  54,  208;  amyl,  46-3,  — ; 
allyl,  41-7,  — ;  benzyl,  — ,  153-0 ;  and.  for  the  acids  : 
formic,  18-0,  73-1 ;  acetic,  18-7,  82-0  ;  propionic,  18-9, 
82-0;  butyric,  23-0,  102-0;  dichloroacetic,  — ,  53-1, 
and  for  water,  25-0,  107-0.  The  temperature  co¬ 
efficients  vary  markedly  with  temperature.  The  rate 
of  reaction  of  benzencdiazonium  chloride  in  methyl 
alcohol-water  mixtures  is  an  additive  function  of  the 
mol.  percentage  of  the  components  of  the  solvent. 
Benzencdiazonium  chloride  is  insoluble  in  a  large 
number  of  organic  liquids  with  which  it  does  not  react. 
It  is  slightly  soluble  in  furyl  alcohol,  pyridine,  and 
quinoline,  but  the  addition  of  water  or  alcohol  does 
not  cause  the  liberation  of  nitrogen  in  these  cases. 
Selenium  and  phosphorus  oxychlorides  and  arsenic 
trichloride  dissolve  and  decompose  the  diazo-com- 
pound,  and  in  the  last-named  case  the  rate  of  decom¬ 
position  is  the  same  as  in  water.  Collodion  has  no 
eSect  on  the  velocity  of  reaction  between  benzene- 
diazonium  chloride  and  ethyl  alcohol. 

The  theory  of  the  mechanism  of  diazo-decom- 
position  of  Hantzsch  is  inadequate  for  the  above 
results,  and  further,  there  is  no  simple  relation  between 
the  physical  properties  of  the  solvent  and  the  velocity 
of  decomposition.  L.  S.  Theobald. 

Velocity  of  hydrolysis  of  pentaerythritol  tetra¬ 
acetate.  A.  Skrabal  and  M.  Zlatewa  (Monatsh., 
1926,  47,  39 — 56). — The  hydrolysis  of  pentaerythritol 
tetra-acetato  is  an  apparently  bimolecular  reaction 
in  both  acid  and  alkaline  solution.  The  velocity 
coefficients  at  25°,  referred  to  molar  concentrations 
of  hydrogen  and  hydroxyl  ions,  respectively,  are 
0-00432  and  20-5.  The  latter  figure  was  determined 
in  sodium  carbonate  solution;  the  value  for  the 
reaction  in  sodium  hydroxide  solution  is  computed 
to  be  26-6.  The  reason  for  the  simple  course  of  the 
hydrolysis  of  the  esters  of  glycol,  glycerol,  and  penta- 
erythritol  is  discussed.  The  following  influences  are 
distinguished,  which  together  determine  the  velocity 
of  such  reactions :  (a)  depressing  effect  of  steric 
hindrance,  (6)  increase  of  velocity  with  any  increase 
of  acid  character  of  either  the  acid  or  the  alcohol 


velocity  of  hydrolysis  of  esters  with  the  nature  of  the 
alcohol  component  is  discussed,  and  the  results  are 
compared  with  those  obtained  in  the  study  of  other 
reactions.  G.  M.  Bennett. 

Velocity  of  saponification  of  mono-  and  di- 
substituted  chloro-  and  methoxy-derivatives  of 
ethyl  benzoate.  W.  Blakey,  H.  McCombie,  and 

H.  A.  Scarborough  (J.C.S.,  1926,  2863— 2868).— Tho 
velocities  of  saponification  of  ethyl  benzoate,  o-,  »t-, 
and  p-metfioxy-  and  -chloro-benzoate,  2:3-,  2  :  4-, 
2:5-,  3:4-,  3  :  5-dimethoxy-  and  -dichloro-benzoate 
have  been  determined  in  95%  and  70%  alcohol- 
water  mixtures.  With  one  exception,  the  m-chloro- 
and  'Mi-ru ethoxy- esters  are  tho  more  reactive.  The 
values  for  k  for  the  dimethoxy-esters  bear  a  definite 
relation  to  those  of  the  monomethoxy-esters ;  for 
the  dichloro-esters,  no  relationship  was  observed. 
Change  of  solvent  changes  the  order  of  the  velocity 
coefficients  for  tho  monomethoxy-esters. 

W.  Thomas. 

'Initial  stages  of  dehydrogenation  and  isomeric 
change  of  allyl  alcohol.  If.  H.  Constable  (Proc. 
Boy.  Soc.,  1926,  A,  113,  254— 258).— When  the 
vapour  of  allyl  alcohol  is  passed  over  a  heated  copper 
catalyst,  two  simultaneous  reactions  occur,  producing 
respectively  propaldehyde  and  a  mixture  of  acraldc- 
hyde  and  hydrogen.  A  study  of  the  two  reactions 
was  made  over  tho  temperature  range  245 — 280°. 
The  rate  of  dehydrogenation  is  approximately  equal 
to  that  of  ethyl  alcohol,  and  has  a  temperature 
coefficient  of  1-5,  whilst  the  isomeric  change  to  prop- 
aldehyde  is  considerably  faster,  but  has  a  diminished 
temperature  coefficient  of  1-16.  The  isomeric  change 
is  more  easily  catalysed  by  sintering  the  catalyst  than 
is  the  dehydrogenation.  It  appears  that  there  are 
two  sets  of  centres  of  activity,  ono  characteristic  of 
each  reaction,  and  it  is  therefore  considered  that  true 
isomeric  change  occurs,  and  not  rehydrogenation. 

E.  S.  Hedges. 

Corrosion  of  steel  by  acids.  V.  Dhffek. — See 
B.,  1926,  949. 

Acid  and  salt  effects  in  catalysed  reactions. 
II.  Minimum  reaction  velocities  for  acid-salt 


component  of  the  ester,  (c)  mutual  reinforcement  of  mixtures.  H.  II.  Dawson  and  N.  C.  Dean  (J.C.S., 
active  groups  in  the  molecule,  and  (d)  a  depression  1926,  2872 — 2878). — The  significance  of  the  reaction 
with  increasing  symmetry  of  the  molecule.  The  case  velocity  minimum  for  acid-salt  mixtures  of  the  type 
of  glyceryl  esters  with  one  group  in  a  less  favourable  C*HA-a:-MA  is  discussed.  The  hydrogen-ion  con- 
position  than  the  others  involves  a  diminishing  centration  of  the  minimum  velocity  mixture  depends 
velocity  of  reaction,  particularly  in  alkaline  solution,  on  the  catalytic  coefficients  of  the  hydrogen  and  acid 
The  effect  of  migration  of  aeyl  groups  is  discussed.  ions,  on  the  dissociation  constant  of  the  acid,  and 

G.  M.  Bennett.  on  its  concentration.  The  velocity~pH  curve  is  svm- 
Influence  the  alcohol  component  on  velocity  metrical  with  respect  to  the  minimum  velocity  point. 
A  hydrolysis  of  acetic  esters.  A.  Skrabal  and  Results  indicate  that  salts  in  aqueous  solutions  are 
(Monatsh.,  1926,  47,  17 — 38;  cf.  A.,  completely  ionised,  and  that  the  catalytic  activity  of 
ll>  1926,  1010). — The  following  velocity  a  catalyst  is  proportional  to  its  concentration  and 

coefficients  for  alkaline  hydrolysis  (£•„)  and  for  acid  has  no  apparent  connexion  with  the  thermodynamic 
hydrolysis  («,),  respectively,  have  been  found  at  25°,  activity.  The  results  are  confirmed  by  the  study  of 
the  values  being  expressed  in  minutes  and  referred  the  catalytic  effect  of  O-OSA-acetie  acid+rW -sodium 
to  unit  molar  concentration  of  hvdrogen  or  hvdroxyl  acetate  on  the  rate  of  interaction  of  iodine  and  acetone, 
ions:  isopropyl  acetate,  1-57,  0  00360;  tert.-butjl  W.  Thomas. 

acetate,  0'0J0,  0-00758;  phenyl  acetate,  82-0,  0-00469 ;  Dehydration  by  means  of  acetic  anhydride, 
benzyl  acetate,  11-8, 0-00654.  The  alkaline  hydrolysis  J.  B.  Menke  (Chem.  Weekblad,  1926,  23,  552— 
ot  pnenyl  acetate  was  carried  out  with  sodium  phen-  553). — The  reaction  between  acetic  anhydride  and 
oxide.  I  he  general  question  of  the  variation  of  the  water  is  accelerated  by  mineral  acids  and  their  salts ; 
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hydrated  salts  may  be  rapidly  and  completely  freed 
from  water  by  addition  of  the  anhydride. 

S.  I.  Levy. 

Role,  of  certain  metallic  ions  as  oxidation 
catalysts.  S.  F.  Cook  (J.  Gen.  Physiol..  1926,  10, 
239 — ;112). — Measurements  have  been  made  of  the 
rate  at  which  pvrogallol  is  oxidised  by  hydrogen 
peroxide  in  the  presence  of  an  iron  or  a-  copper  salt 
as  catalyst.  The  reaction  is  also  catalysed,  but  less 
strongly,  by  salts  of  silver,  gold,  cobalt,  and  nickel. 
In  the  case  of  silver  and  gold  sails,  the  reaction  rate 
suddenly  decreases  and  at  the  same  time  the  metal 
separates  from  the  solution.  Although  gold  salts  act 
as  catalysts,  colloidal  gold  is  inert.  It  is  concluded 
that  the  activity  of  metal  catalysts  depends  on  their 
ability  to  form*  metallic  peroxides  and  at  the  same 
time  to  remain  in  solution.  W.  0.  Kermack. 

Autoxidation  and  anti-oxygens.  XX.  Cat¬ 
alytic  action  o!  another  series  of  nitrogen  com¬ 
pounds.  General  observations  on  nitrogen 
compounds.  C.  Moureu,  C.  Dufraisse,  and  M. 
Badoche  (Compt.  rend,,  1926,  183,  823— 826).— The 
action  of  37  nitrogen  compounds  in  exalting  or 
diminishing  the  autoxidation  of  acraldehydc,  benz- 
aldehyde,  and  styrene  has  been  studied.  The  nitroso- 
bases'arc  the  most  frequently  inactive  or  only  slightly 
active,  but  the  other  results  arc  difficult  to  sum¬ 
marise.  Although  177  substances  have  so  far  been 
investigated,  few  general  rules  can  yet  be  given.  How¬ 
ever,  the  presence  of  nitrogen  in  a  molecule  usually 
confers  an  exalting  or  a  diminishing  action  with 
respect  to  autoxidation  reactions.  It  might  be  thought 
that  this  would  be  of  great  importance  biologically, 
but  actually  the  effect  is  not  large,  owing  to  the 
simultaneous  presence  of  carboxyl  groups,  which 
tend  to  diminish  the  activity  of  the  amino-groups, 
and  also  to  the  fact  that  the  nitrogen  is  often  com¬ 
bined  in  the  inactive  amido-form.  S.  J.  Gregg, 

Catalytic  activity  of  contact  substances.  IV. 
H.  Remy  (Z.  anorg.  Chcm.,  1926,  157,  329— 33S).— 
The  results  previously  obtained  (cf.  A.,  1926,  134) 
for  the  catalysis  of  the  combination  of  hydrogen  and 
oxygen  arc  examined  in  the  light  of  Bodcnstcin’s 
theory  (ibid,,  1925,  ii,  216)  that  in  heterogeneous 
catalysis  the  molecules  are  rendered  active  by  being 
deformed  by  the  unsaturated  surfaces  of  crystalline 
substances.  If,  as  Hofmann  and  Ebert  suppose 
(ibid.,  1917,  ii,  25).  the  catalyst  first  activates  both 
the  hydrogen  and  the  oxygen,  its  activity  will  depend 
on  its  affinity  for  oxygen  as  well  as  on  its  solvent 
power  for  hydrogen.  If  the  former  quantity  he  small 
but  the  latter  great,  then  on  charging  the  catalyst 
with  oxygen  the  small  amount  that  it  takes  up  will 
he  in  a  highly  reactive  state,  whilst  the  affinity  for 
hydrogen  will  still  be  great.  On  the  other  hand,  the 
catalyst  charged  with  hydrogen  will  have  little 
activating  effect  on  oxygon,  so  that  the  catalytic 
activity  will  be  small.  As  would  therefore  be  expected, 
the  results  show  that  if  the  pure  metals  examined  are 
arranged  in  order  of  increasing  solvent  power  for 
hydrogen  and  increasing  affinity  for  oxygen,  a  metal 
which  occurs  earlier  in  the  first  series  than  it  does  in 
the  second  is  more  active  when  charged  with  hydrogen 
than  when  charged  with  oxygen,  and  vice  versa . 


Alloys  of  metals  of  the  eighth  group  of  the  periodic 
classification  behave  in  a  similar  manner,  except 
those  composed  of  metals  of  the  iron  group.  The 

catalytic  activity  is  also  dependent  on  the  readiness 
with  which  the  deformed  molecules  combine  with  the 
catalyst.  If  this  be  assumed,  for  oxygen,  to  run 
parallel  with  the  heat  of  formation  of  the  oxides, 
metals  the  oxides  of  which  have  large  heats  of  form¬ 
ation  would  be  expected  to  be  relatively  poor  cat¬ 
alysts  ;  this  probably  accounts  for  the  small  catalytic 
activity  of  metals  of  the  iron  group.  R.  Cuthill, 

Catalytic  oxidation  of  carbon  monoxide  in 
contact  with  quartz  glass.  A.  F.  Benton  and 
T.  L.  Williams  (J.  Physical  Chem.,  1926,  30,  1487— 
1496). — Langmuir’s  explanation  (A.,  1917,  ii,  19) 
of  the  results  obtained  by  Bodenstein  and  Ohlmer 
(ibid.,  1905,  ii,  692)  has  been  examined  by  measuring 
the  amount  of  carbon  monoxide,  and  oxygen  in 
certain  cases,  adsorbed  by  powdered  quartz  glass  at 
760  mm.  and  at  0°,  25°,  218°,  300°,  and  -79°,  and 
also  at  low  pressures.  The  adsorption  is  practically 
immeasurable  and  certainly  less  than  3%  of  the  surface 
is  involved. 

Measurements  of  reaction  velocity  showed  that 
quartz  glass,  when  carefully  freed  from  impurities,  is 
a  poor  catalyst,  and  although  the  surface  of  the 
catalyst  was  greater,  the  rates  of  reaction  found  at 
500°  were  smaller  than  those  obtained  by  Bodenstein 
and  Ohlmer  (loc.  cit.).  This  difference  is  attributed 
to  the  presence  of  impurities  in  the  latter  case. 
Further,  the  retarding  influence  of  carbon  monoxide 
found  by  the  last-named  workers  was  not  confirmed. 
The  reaction  velocity  is  directly  proportional  to  the 
pressure  of  the  oxygen  and  to  the  square  root  of  the 
pressure  of  the  carbon  monoxide,  but  quantitative 
results  are  difficult  to  reproduce. 

L.  S.  Theobald, 

Mechanism  of  activation  of  catalytic  surfaces. 
H.  S.  Taylor  (Proc.  Roy.  Soc.,  1926,  A,  113,  77— 
86). — The  mechanism  of  catalytic  activation  is  dis¬ 
cussed  with  special  reference  to  recent  experimental 
work  indicating  that  the  activation  of  diatomic 
molecules  at  metallic  surfaces  involves  the  pro¬ 
duction  of  adsorbed  atoms.  The  following  explan¬ 
ations  are  given  of  the  unimolceular  decomposition 
of  hydrogen  iodide  and  of  ammonia  at  platinum 
surfaces  discovered  by  Hinshclwood  and  Burk  (A., 
1925,  ii,  691).  In  the  gaseous  phase,  the  unimoleculnr 
and  hi  molecular  decomposit  ions  of  hydrogen  iodide 
involve  the  following  amounts  of  energy :  HI=H-f 
1—68  kg. -cal.  and  2HI=H„-f-L,— 3  kg.-eal.  Since 
the  bimoleeular  critical  increment  is  only  44,000 
g.-cnl.  per  2  mols.,  the  gaseous  decomposition  is  bi- 
niolecular.  At  the  platinum  surface,  it  is  assumed 
that  the  first  stage  is  the  adsorption  of  hydrogen 
iodide  on  the  platinum  and  its  decomposition  to  give 
a  free  iodine  atom,  and  an  adsorbed  hydrogen  for 
which  the  thermal  change  is  Pt+Hl=Pt,(H)-Ll  — 15 
kg.-eal.  The  adsorbed  hydrogen  atom  is  then  struck 
by  a  hydrogen  iodide  molecule,  when  the  following 
changes  occur  ;  (i)  Pt{H)+ HI— Pt(H.,)-f  I-f.Y  kg.-eal., 
(ii)  Pt(Ha)=Pt4-H2-{  y  kg. -cal.,  where  y  lies  between 
—  10  and  —25  kg.-eal.,  and  x  between  —8  and  +7 
kg.-eal..  according  to  different  workers.  By  tins 
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mechanism,  the  unimolecula  r  decom position  is  changed 
from  a  single  stage  requiring  68  kg.-cal.,  to  a  series 
of  changes  none  of  which  requires  more  than  25  kg.- 
cal.,  so  that  the  energy  of  activation  is  probably 
reduced  and  the  catalytic  action  is  understood.  The 
decomposition  of  ammonia  is  somewhat  similarly 
explained,  but  the  removal  of  adsorbed  hydrogen 
atoms  with  colliding  ammonia  is  not  possible.  The 
adsorbed  hydrogen  atoms  are  removed  by  evapor¬ 
ation  or  reaction  with  adjacent  atoms,  in  agreement 
with  the  observation  of  Hinshelwood  and  Burk  {he. 
cit.)  that  the  surface  is  poisoned  by  hydrogen  atoms. 

W.  Hume-Roteery. 

Dissociation,  of  methane.  F.  E.  C.  Scheffer, 
T.  Dokkdm,  and  J.  An  (Rec.  trav.  chim.,  1926,  45, 
803 — €16;  cf.  Mayer  and  Altmayer,  A.,  1907,  i,  457  ; 
Coward  and  Wilson,  J.C.S.,  1919, 115,  1380). — Deter¬ 
minations  have  been  made  of  the  compositions  of 
mixtures  of  hydrogen  and  methane  brought  to 
equilibrium  at  480—680°  and  atmospheric  pressure 
by  continuous  circulation  over  finely-divided  carbon 
and  catalytic  nickel.  The  mixture  contains  59%  of 
methane  at  480°,  falling  to  18%  at  6S0°,  similar 
figures  being  obtained  when  the  equilibrium  is 
approached  from  either  direction.  The  reaction  in¬ 
volved  is  C + 2H2=  CH j-f  18' 8  kg.-cal.  (at  constant 
pressure).  At  lower  temperatures,  a  carbide  of  nickel 
is  involved  which  is  exothermic  and  stable  between 
340°  and  420°,  and  also  occurs  in  a  metastable 
state  at  higher  temperatures.  The  carbide  produces 
methane  by  the  following  reaction  :  Ni»C-t-2H2— 
aNi+CH4-f-ll-4  kg.-cal.  G.  M.  Bennett 


Poisoning  action  of  oxygen  on  iron  catalysts 
for  ammonia  synthesis.  J.  A.  Almqcist  and 
C.  A.  Black  (J.  Amer.  Chem.  Soc.,  1926,  48,  2814 — 
2820). — The  effect  of  oxygen  (0  02 — 0-24  vol.-%)  on 
the  reaction  N2-f-3H3=2NH3  at  444°  and  1  atm.,  in 
presence  of  promoted  and  unpromoted  iron  catalysts 
is  to  diminish  the  yield  of  ammonia  to  a  constant 
amount,  %vhich  is  the  lower  the  higher  is  the  oxygen 
content,  and  for  a  given  oxygen  concentration  is 
lower  for  the  less  active  catalysts.  Similar  results  are 
obtained  when  the  oxygen  is  replaced  by  water  vapour, 
which  hears  out  the  results  obtained  previously,  i.e., 
that  the  poisoning  action  of  oxygen  compounds  is 
proportional  to  the  oxygen  content  in  those  cases  in 
which  the  oxygen  is  converted  into  water  under  the 
conditions  of  the  experiment.  Oxygen  is  retained  by 
the  catalyst  during  the  reaction,  probably  in  the  form 
of  an  iron  oxide.  S.  K.  Tweedy. 


Nature  of  the  catalyst  surface  and  the  effect 

promoters.  J.  A.  Almqeist  (J.  Amer.  Chem. 
1 1926,  48,  2S20 — 2826 ;  cl.  preceding  abstract). — 
A  consideration  of  the  previous  results  indicates  that 
iron  catalysts  contain  atoms  of  various  degrees  ol 
unsaturation  capable  of  catalysing  the  ammonia 
83  nthesis  and  of  forming  oxide  in  presence  of  water 
vapour  at  lowjsoucentra'tions  (cf.  Kubota  and  Yoshi- 
kaua,  A.,  1925,  ii,  1174).  Calculations  based  on  the 
amounts  of  oxygen  retained  by  the  iron  in  the  above 
in  pure  iron  about  1  atom  in 
and  in  iron  promoted  with 
i  this  number. 

S.  K.  Tweedy- 


Influence  of  added  substances  on  the  mode 
of  fixation  of  nitrogen  by  mixtures  of  barium 
carbonate  and  carbon.  P.  Askenasy  [with  J. 

Bring].— See  B.,  1926,  978. 

Negative  catalysis  in  the  oxidation  of  benz- 
aldehyde.  O.  M.  Reiff  . — See  this  vol.,  57. 

Reversal  of  chemical  reactions  by  electrolysis. 
R.  Saxon  (Chem.  News,  1926, 133,  342).— An  attempt 
to  reverse  certain  precipitation  reactions.  A  porous 
pot  surrounds  a  carbon  anode,  and  in  this  anode 
chamber  are  placed  ammonium  chloride  solution  and 
a  sparingly  soluble  or  an  insoluble  salt  (gypsum, 
Iceland  spar,  calamine,  etc.).  Using  high  voltages, 
it  is  found  that  the  metallic  salt  undergoes  partial 
decomposition,  appreciable  quantities  of  the  corre¬ 
sponding  chloride  being  found  in  the  solution. 

J.S.  Carter. 

Electrolytic  preparation  of  sodium  perborate. 
U.  Sbokgi  and  D.  Lenzi.— See  B.,  1926,  985. 

Decomposition  of  nitrogen  pentoxide  by  light. 
C.  S.  Fazel  and  S.  Karrer  (J.  Amer.  Chem.  Soc., 
1926,  48,  2837 — 2839).— Previously  recorded  results 
on  the  decomposition  of  nitrogen  pentoxide  and 
dioxide  mixtures  by  light  are  accounted  for  if  the 
energy  absorbed  by  the  dioxide  molecules  is  trans¬ 
ferred  to  the  pentoxide  molecules  by  collisions  of  the 
second  type  (cf.  Klein  and  Rosseland,  A,,  1921,  ii, 
291 ;  Dickinson,  ibid.,  1924,  ii,  S41).  The  dioxide 
molecules  absorb  light  of  wave-length  0*460  p  and 
transfer  this  energy  to,  and  so  cause  decomposition 
of,  the  pentoxide  molecules,  which  are  unable  to 
absorb  light  corresponding  with  their  critical  energy 
increment.  S.  K.  Tweedy. 

Colour  produced  by  the  action  of  light  on 
concentrated  solutions  of  ammonium  thio¬ 
cyanate.  E.  A.  Werner  and  K.  C.  Bailey  (J.C.S., 
1926,  2970 — 2971). — The  pink  coloration  developed 
in  ammonium  thiocyanate  or  its  concentrated  solution 
on  exposure  to  light  is  believed  to  be  due  to  the 
dissociation  of  the  salt  into  ammonia  and  thiocyanic 
acid,  and  not  to  the  formation  of  sub-microscopic 
sulphur  (Holmes,  A.,  1926,  920).  The  possibility  of 
the  colour  being  due  to  traces  of  iron  is  being 
investigated.  W.  Thomas. 

Photochemical  decomposition  of  aqueous 
formic  acid  solutions,  A.  J.  Allman d  and  L. 
Reeve  (J.C.S.,  19*26,  2852— 2863).— Light  of  wave¬ 
length  250 — 300  gu  decomposes  formic  acid  according 
to  the  two  primary  reactions  H*CO»H — >C02  -j-H2, 
and  H-C02H  — ^-CCf-f  H20,  the  former  taking  place  to 
the  extent  of  about  six  times  the  latter,  and  this 
relative  occurrence  is  not  dependent  on  wave-length 
(cf.  Berthelot  and  Gaudechon,  A.,  1910,  ii,  814). 
With  concentrated  solutions,  the  greater  part  of  the 
nascent  hydrogen  and  carbon  monoxide  molecules, 
especially  the  former,  reduce  the  formic  acid  to 
formaldehyde  and  other  more  highly -reduced  products. 
For  O  il — 2 -411-solutions,  the  quantum  efficiencies 
for  formic  acid  decomposition  are  of  the  order  1-0  for 
300,  and  2-7  for  260  gu.  W.  Thomas. 

Photochemical  decomposition  of  aqueous 
oxalic  acid  solutions.  A.  J.  Allman d  and  L. 
Reeve  (J.C.S.,  1926,  2834 — 2Sol). — The  initial  stages 
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of  the  photolysis  of  aqueous  oxalic  acid  have  been 
quantitatively  investigated  by  specially  developed 
experimental  methods.  Monochromatic  light  of  wave¬ 
length  between  254  and  365  ijjj.  was  employed,  the 
extent  and  nature  of  the  decomposition  being  followed 
by  measurement  and  analysis  of  the  evolved  gases. 
Contrary  to  the  statements  of  Berthelot  and  Gaude- 
chon  (A.,  1914,  ii,  602),  there  is,  under  these  con¬ 
ditions,  only  one  primary  reaction  :  C2H20.j  — s>- 
H-COoH+COo.  Neither  hydrogen  nor  carbon  dioxide 
is  produced.  Formaldehyde  (the  vapour  of  which  is 
liable  to  bo  analysed  as  a  mixture  of  carbon  monoxide 
and  hydrogen)  is  formed  in  small  quantity,  probably 
by  the  interaction  between  nascent  carbon  dioxide 
molecules  and  water.  The  amount  of  formaldehyde 
formed  increases  with  the  frequency  of  light  used, 
and  increases  with  dilution  of  the  oxalic  acid.  For 
solutions  of  concentration  0-6 — 0-7J/,  the  numbers  of 
quanta  required  for  the  decomposition  of  1  mol.  of 
oxalic  acid  are  as  follows  :  265  100 ;  300  wi,  245  ; 

365  1000.  Quantum  efficiencies  are  probably 

greater  for  solutions  of  concentration  0-01Af  and 
particularly  0-001J/.  This  is  interpreted  by  assum¬ 
ing  a  finite  life  for  the  plioto-activated  oxalic  acid 
molecules  before  decomposition,  coupled  with  de¬ 
activation  from  collision  with  another  oxalic  acid 
molecule  (cf.  Ghosh  andMukherjee,  A.,  1925,  ii,  1179). 

W,  Thomas. 

Photochemical  studies.  IV.  Thermal  de¬ 
composition  of  anhydrous  oxalic  acid  and  its 
relation  to  photochemical  decomposition.  D.  E. 
Wobbe  and  W.  A.  Noyes,  jun.  (J.  Amer.  Chem.  Soc., 
1926,  48,  2856 — 2868). — The  thermal  decomposition 
of  anhydrous  oxalic  acid  (d25  1-873)  between  130°  and 
170°,  (C02H)2=H-C02H~|-C02,  is  nearly  of  zero 
order,  the  constants  being  given  by  the  equation 
logjo  &=22-548— 11227/2’.  The  reaction  probably 
takes  place  on  the  surface  of  the  crystals.  The  pro¬ 
gressive  increase  of  1c  with  time  at  the  lower  tem¬ 
peratures  indicates  adsorption  of  the  reaction  products 
by  the  glass  and  by  the  acid  itself.  The  results  con¬ 
firm  those  published  previously  (Noyes  and  Kouper- 
man,  A.,  1923,  ii,  527).  The  critical  increment  is 
about  51,400  g.-cal.  The  photochemical  decomposi¬ 
tion  of  the  acid  is  brought  about  by  radiation  of 
wave-length  0-250  jr  or  less,  the  wave-length  predicted 
by  the  radiation  hypothesis,  viz.,  0-550  n,  being  with¬ 
out  measurable  effect.  The  suitability  of  the  reaction 
for  testing  the  radiation  hypothesis  is  queried. 

S.  K.  Tweedy. 

Chemical  action  of  cod-liver  oil  and  of  adren¬ 
aline  on  the  photographic  plate.  P.  Niederhoff 
(Biochem.  Z.,  1926,  176,  478-482).— The  action  of 
eod-liver  oils  from  various  sources  and  of  adrenaline 
on  photographic  plates  is  a  purely  chemical  effect 
comparable  with  the  darkening  action  of  resins,  oils, 
and  hydrogen  peroxide  on  silver  bromide  and  is  not 
due  to  radiation.  C.  Rimington. 

Chemical  reactions  of  hydrogen  atoms.  H.  S. 
Taylor  (J.  Amer.  Chem.  Soc.,  1926,  48,  2840 — 
2848). — Two  simple  quartz  mercury  arcs  suitable  for 
the  preparation  of  atomic  hydrogen  are  described. 
The  chemical  properties  of  atomic  hydrogen  prepared 
by  the  methods  of  Wood  (A.,  1922,  ii,  759)  and  of 


Cario  and  Franck  (ibid.,  ii,  809)  are  detailed,  and  the 
preliminary  results  of  some  investigations  by  the 
author  and  eo-workers  are  mentioned.  Thus  hydro¬ 
gen  atoms  react  with  oxygen  to  form  hydrogen  per¬ 
oxide  as  an  initial  product,  which  decomposes  to 
water  in  ultra-violet  light.  Ethylene  is  quantitatively 
reduced  to  ethane.  Contrary  to  the  results  of  Hirst 
(ibid.,  1926,  583),  and  in  agreement  with  those  of 
Bonhocffer  (ibid.,  583,  586),  no  reaction  occurs  with 
nitrogen.  Carbon  dioxide  reacts  slowly,  forming  the 
monoxide  and  oxygenated  organic  compounds.  Rideal 
and  Hirst’s  suggestion  (ibid.,  486)  that  excited  hydro¬ 
gen  molecules,  and  not  atomic  hydrogen,  cause  cer¬ 
tain  reactions  attributed  to  the  latter  is  considered 
to  be  improbable  in  the  light  of  published  results 
(Senftleben,  ibid.,  1925,  ii,  883).  The  presence  of 
hydrogen  atoms  at  cathodes  during  electrolysis,  as 
well  as  in  oxy-hydrogen  flames,  is  indicated.  Experi¬ 
ments  by  Compton  and  Turner  (A.,  1924,  ii,  639) 
point  to  the  mechanism  Hg'-)-H»=HgH-j-H  for 
the  production  of  atomic  hydrogen  by  the  Cario- 
Franck  method  (cf.  Taylor  and  Marshall,  A.,  1925,  ii, 
1078).  S.  K.  Tweedy. 

Displacement  of  metals  from  solutions  of 
their  salts  by  less  electropositive  elements. 
III.  Action  of  liquid  ammonia  solutions  of 
salts  of  the  alkali  and  alkaline-earth  metals  on 
magnesium  and  other  elements.  F.  W.  Berg¬ 
strom  (J.  Amer.  Chem.  Soc.,  1926,  48,  2848 — 2856 ; 
cf.  A.,  1925,  ii,  885). — The  extremely  slow  reaction 
Afg-)-2NHj=Mg(NH2)2-rH2  is  catalysed  by  salts  of 
the  alkali  and  alkaline-earth  metals  (excluding 
cscsium  chloride,  sodium  tetrasulphide,  strontium 
and  barium  iodides,  and  sodium  nitrate)  :  2NaCl+ 
Mg  —  MgCl,+2Na ;  2Na+2NH3=2NaNH2+H2 ; 
2NaNH2-f  MgCl2=Mg(NH2)2+2NaCl.  When  heated 
at  350 — 400°  in  a  vacuum, "magnesium  amide  yields 
light  yellow  deammonation  products.  Sodium  chlor¬ 
ide  or  potassium  cyanide  in  liquid  ammonia  has  little 
or  no  action  on  metals  less  electropositive  than 
magnesium.  Potassium  thiocyanate  in  liquid  am¬ 
monia  removes  all  trace  of  magnesium  from  its 
amalgam,  forming  soluble  magnesium  thiocyanate 
and  potassium  amalgam.  The  ultimate  product  of 
the  action  of  potassium  amide  on  magnesium  in 
ammonia  solution  is  the  sparingly  soluble  potassium 
ammonomagnesiate,  which  is  also  produced  by  the 
action  of  a  solution  of  potassium  on  magnesium. 
The  sodium  salt  reacts  with  water  to  form  sodium 
and  magnesium  hydroxides  and  ammonia.  It  reacts 
with  magnesium  to  form  magnesium  amide ;  the 
latter  is  also  formed  by  the  action  of  amides  of 
lithium  and  sodium  and  a  solution  of  sodium  in 
ammonia  on  magnesium.  By  analogy,  the  reaction 
between  magnesium  and  sodium  iodide  in  aqueous 
solution,  in  so  far  as  it  is  exclusive  of  electrochemical 
influences,  may  be  represented  :  2NaI-)-Mg^= 

MgI2-f2Na;  2Na+2HaO=2NaOH+H, ;  2NaOH+ 
MgI„=Mg(OH)2-j-2NaI.  S.  K.  Tweedy. 

Dehydration  of  metallic  salt  hydrates.  1. 
Sodium  borate,  carbonate,  and  sulphate,  hi.  A. 
Rakusin  and  D.  A.  Brodski.— See  B.,  1926,  1011. 

Basic  sulphate  of  copper.  H.  T.  S.  Britton 
(J.C.S.,  1926,  286S — 2872). — A  criticism  of  Fowles’ 
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paper  (A.,  1926,  922).  Phase-rule  studies  at  25°  and 
100°  indicate  that  the  compound  4Cu0,S03,4H20  is 
the  only  basic  sulphate  of  copper.  W.  Thomas. 

Changes  in  heterometallic  complex  com¬ 
pounds  on  heating.  A.  Grunberg  and  N.  Psche- 
nitzin  (Z.  anorg.  Chcm.,  1926,  157,  173 — 189). — 
TrietJiylenediaminezinc  c hloroplalinite,  [Zn  (en)3][PtCl4] 
(red),  and  triethylenediamimcadmium  chloroplatinite, 
[Cd  (en)3][PtCl4]  (red),  have  been  prepared  by  the 
action  of  potassium  chloroplatinite  on  the  complex 
triethylenediamine  sulphate.  The  corresponding  cop¬ 
per  compound,  [Cu  {en)3][PtCl4]  (lilac),  is  obtained  by 
adding  potassium  chloroplatinite  to  an  aqueous  solu¬ 
tion  of  copper  sulphate  saturated  with  ethylene- 
diamine.  When  these  salts  and  the  analogous  nickel 
salt  are  heated,  part  of  the  ethylenediamine  is  driven 
off,  and  the  remainder  wanders  to  the  platinum 
atom,  so  that  the  residue  consists  of  the  chloride  of 
the  particular  metal  concerned  and  the  compound 
[Pt  (cn)2]Cl2.  With  the  zinc  and  cadmium  salts  these 
combine  to  form  the  compounds  [Pt  (en)2]Cl2,ZnCl2 
and  [Pt  (en)2]Cl2,CdCl2,  respectively.  In  the  ease  of 
the  copper  compound,  diethyhncdiaminecopper  chloro¬ 
platinite,,  [Cu  (en)2][PtCl4]  (reddish-violet),  is  an  inter¬ 
mediate  product.  The  temperatures  at  which  the 
above  migration  occurs  increase  in  the  order  :  copper, 
zinc,  cadmium, nickel.  The  compound  [Ag  (on^fPtCy 
behaves  when  heated  in  the  same  way  as  the  above, 
except  that  no  ethylenediamine  is  given  off. 

It.  Cuthill. 

Displacement  reactions  of  complex  com¬ 
pounds.  A.  Grunberg  (Z.  anorg.  Chem.,  1926. 
157,  201—210). — The  equilibrium  [M(en)3]X2+ 

2n  11,0  [M  (en)3_n(H20)2„)X2-f-n  en,  where  3VI  is  a 
metal  and  X  an  acid  radical,  seems  to  exist  in  aqueous 
solutions  of  the  triethylencdiaminates  of  bivalent 
metals.  If  to  a  solution  of  triethylenediaminezinc 
sulphate  there  is  added  nickel  sulphate,  the  ions 
[Ni  (cn)3]  and  [Ni  (en)2]“  are  formed,  the  amine  pass¬ 
ing  to  the  metal  capable  of  forming  the  more  stable 
complex  ion.  Analogous  results  are  obtained  if  the 
zinc  salt  is  replaced  by  the  corresponding  cadmium 
compound,  or  if  copper  sulphate  is  used  instead  of 
nickel  sulphate.  R,  Cothill. 

Precipitation  of  metals  from  non-aqpeous 
solutions.  II.  Reactions  of  zinc  and  cadmium 
with  nickel  and  cobalt  chlorides  in  absolute  ethyl 

alcohol.  R.  Muller  and  F.  R.  Thois  (Z.  anorg. 
Chem.,  1926,  157,  349—370;  cf.  A.,  1926,  1016).— 
The  precipitation  of  nickel  and  cobalt  from  solutions 
of  their  chlorides  in  absolute  alcohol  by  zinc  and 
cadmium  at  the  ordinary  temperature  is  slow  and 
incomplete,  the  precipitated  metal  being  in  the  form 
of  a  loose  powder.  If  even  minute  traces  of  water 
are  present,  some  hydroxide  is  produced  in  the  pro¬ 
cess,  The  general  phenomena  observed  are  very 
similar  to  those  previously  recorded  {loc.  cit.)  for 
solutions  in  98%  alcohol.  After  being  annealed  by 
heating  at  150  ,  the  precipitates  have  an  electrode 
potential  equal  to  that  of  the  precipitating  metal. 

R.  Cuthill. 

Element  61.  L.  Rolla  and  L.  Fernandes  (Z, 
anorg.  Chem.,  1926,  157,  371— 381).— A  claim  for 
priority  over  Harris  and  Hopkins  (A.,  1926,  810)  in 


the  discovery  of  the  above  element.  By  fractional 
crystallisation  of  the  double  thallium,  ammonium, 
and  magnesium  nitrates  of  the  constituents  of  com¬ 
mercial  didymium  oxide,  solutions  were  obtained  the 
absorption  spectra  of  which  showed  irregularities 
ascribed  to  the  presence  of  a  new  element.  Con¬ 
firmatory  evidence  was  afforded  by  the  application 
of  X-ray  methods.  K.  Cuthill. 

Germanium.  III.  Salts  of  germanic  acid. 
W.  Pugh  (J.C.S.,  1926,  2828— 2832).— The  rate  and 
extent  of  displacement  of  carbon  dioxide  from  the 
carbonates  of  lithium,  sodium,  and  potassium  by 
germanium  dioxide  are  parallel  with  the  extent  to 
which  the  various  carbonates  lose  carbon  dioxide 
by  dissociation.  The  salts  Na2Ge03,7H20  and 
Li2Gc03,?,H20  have  been  crystallised  from  water; 
the  potassium  salt  is  too  soluble  to  be  crystallised. 
Metagermanates  of  lithium,  barium,  lead,  and  silver 
have  been  prepared  by  precipitation  with  sodium 
metagermanate.  W.  Thomas. 

Oxidation  of  stannous  to  stannic  salts.  S. 
Komaretzkyj  (Z.  anal.  Chem.,  1926,  69,  257 — 260). — 
When  a  solution  of  stannous  chloride  is  boiled  with 
sodium  thiosulphate,  the  pale  brown  precipitate 
obtained  consists  of  monothio-|3 -stannic  acid,SnS(OH)2, 
which  is  decomposed  by  dilute  hydrochloric  acid  into 
stannic  chloride  and  stannic  sulphide.  Addition  of 
thiosulphate  to  a  hot  acid  solution  of  stannous 
chloride  results  in  the  direct  formation  of  stannic 
chloride  according  to  the  equation  SnCl2-f  Na2S203-f- 
4HCl=SnC!4+2NaCl+H20+H2S+S02.  Similar  re¬ 
actions  occur  when  stannous  chloride  is  boiled  with 
ammonium  or  potassium  disulphide,  and  it  is  shown 
that  the  oxidising  agent  in  all  cases  is  the  colloidal 
sulphur  first  produced  by  the  decomposition  of  tho 
precipitant  by  the  acid  formed  in  the  hydrolysis  of 
the  stannous  salt  or  originally  present  in  the  solution. 

A.  R.  Powell. 

Action  of  molecular  oxygen  and  hydrogen  on 
sodium  azide.  K.  A,  Hofmann  and  U.  Hofmann 
(Ber.,  1926,  59,  [£],  2574r—2579;  cf.  A.,  1926,  370).— 
Sodium  azide  when  rendered  unstable  thermally  in  an 
atmosphere  of  oxygen  is  converted  almost  quantit¬ 
atively  into  sodium  nitrite  and  oxygen.  Catalysts  or 
carriers  are  unnecessary,  but  the  presence  of  free 
alkali  is  essential  to  delay  the  transformation  3NaN'— 
into  Na3N-j-N2  until  the  oxygen  molecule  can  pene¬ 
trate  the  nitrogen  zone.  Oxidising  agents  such  as 
copper  oxide,  manganese  dioxide,  and  lead  dioxide 
merely  facilitate  the  removal  of  nitrogen  by  oxidising 
the  sodium,  whereas  peroxides  such  as  barium  per¬ 
oxide  have  the  same  effect  as  gaseous  oxygen,  since 
they  furnish  molecular  oxygen.  It  therefore  appears 
probable  that  the  direct  combustion  of  ammonia  to 
nitrite  and  subsequently  to  nitrate  at  a  basic  contact 
depends  on  an  unstabilising  of  the  molecule,  previ¬ 
ously  to  thermal  dissociation,  which  may  be  repre¬ 
sented  by  the  scheme  HN-<— >H2;  molecular  oxygen 
then  penetrates  the  molecule  and  displaces  hydrogen, 
which  is  subsequently  oxidised  to  water.  In  a 
similar  manner,  hydrogen  converts  sodium  azide  into 
hydrogen  and  sodamide,  the  greater  velocity  of  diffu¬ 
sion  of  hydrogen  allowing  it  to  penetrate  the  nitrogen 
zone  so  rapidly  that  the  presence  of  alkali  is  not 
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necessary  to  prevent  the  transformation  3NaN-~ - >■ 

Na3N4-N2,  If  sodium  azido  is  decomposed  in  an 
atmosphere  of  carbon  dioxide,  the  NaN —  residues 
unite  with  loss  of  nitrogen  and  production  of  sodium 
azoimide,  which  is  very  readily  hydrolysed  to  sodium 
hydroxide  and  ammonia,  even  when  the  concen¬ 
tration  of  aqueous  vapour  is  very  low,  H.  Wees. 

Tervalent  vanadium.  II.  J,  Meyer  and  E. 
Marxowicz  (Z.  anorg.  Chem.,  1926,  157,  211 — 250; 
ef.  A.,  1924,  ii,  058). — Pure  ammonium  vanadium 
alum  is  blue  in  colour,  the  red  variety  described  by 
Biiltemann  (A.,  1904,  ii,  2C6)  owing  its  colour  to  the 
presence  of  traces  of  vanadic  oxide  or  hydroxide. 
By  electrolysis  of  a  solution  of  ammonium  metavan¬ 
adate  in  dilute  sulphuric  acid  after  reduction  with 
sulphur  dioxide,  a  compound,  NH4V(S0,})2,4H20,  is 
obtained  as  a  green  powder  (cf.  Brierlcy,  J.C.S., 
1886,  49,  823).  Using  excess  of  sulphuric  acid,  the 
ammonium  mil  of  Stabler  and  Wirthwein’s  acid, 
HV(S04)2,GH20  (A.,  1906,  ii,  33),  is  formed.  If  a 
suspension  of  vanadium  pentoxide  in  glacial  acetic 
acid  is  reduced  with  hydrazine,  and  the  resulting 
solution  of  vanadic  acetate  treated  with  fuming 
sulphuric  acid,  a  mixture  of  acids  of  the  formula 
HV(S04)2,tEH20,  where  n  is  5,  6,  or  8,  is  obtained. 
The  ammonium  salt  NH4V(S0A,,4H20  and  the  salt 
NHjV(S04)2,5H20  are  prepared  by  substituting 
ammonium  metavanadate  for  vanadium  pentoxide. 
Addition  of  60%  sulphuric  acid  to  a  vanadic  acetate 
solution  yields  a  number  of  dark  green  hydrates  of 
vanadic  sulphate,  V2(S04)3,rtH?0,  where  n  is  9  or 
10 — 11.  A  yellowish-green  trihydrale  and  a  pale 
green  dihydrate  are  obtained  by  the  action  of  con¬ 
centrated  sulphuric  acid  on  solid  vanadic  acetate.  A 
monohydrate  is  formed  when  excess  of  concentrated 
sulphuric  acid  is  added  to  a  vanadic  acetate  solution 
and  the  acetic  acid  then  evaporated  oS.  If  only  part 
of  the  acetic  acid  is  removed  and  pyridine  is  then 
added,  green  crystalsof  Iriaquopyridmemonosulphatoi-a- 
no, die  hydrogen  sulphate,  [V(H,0)3{C5H5N}(S0,,)]HS04, 
appear.  When  this  is  heated  at  300°,  yellow  mono- 
aquopyridumanadic  sulpha!  esulphuric  acid , 
[Y{H20)(C5H5N)(S04)21H,  results.  Tho  vanadic  sul¬ 
phates  and  sulphatcsulphuric  acids  are  able  to  give 
three  kinds  of  solutions,  two  green  in  colour  and 
one  yellow.  These  seem  to  correspond  with  the 
various  solutions  of  chromic  sulphate.  By  addition 
of  selenic  acid  to  a  solution  of  vanadic  acetate,  three 
acetatovanadic  sehnates,  V3(CH,-CO„)(SeO,),7ilL,0, 
(n  — 10,  14,  or  18),  have  been  prepared 

R.  CUTHILL. 

Tantalum  and  niobium  and  their  mineral 
associates.  VI.  Precipitation  of  the  earth  acids 
hy  sodium  compounds.  W.  R.  Schoeller  and 
C.  Jahn  (Analyst,  1926,  51,  613 — 620). — If  tantalic 
&nd_  niobic  oxides  arc  fused  with  potassium  carbonate 
until  the  product  is  clear,  and  a  fragment  of  potassium 
hydroxide  is  added  to  the  cooled  mass,  the  whole 
dissolved  in  hot  water,  and  an  excess  of  solid  sodium 
chloride  gradually  added,  dense  micro-crystalline 
precipitates  of  4  : 3  sodium  tantalate  and ‘of  7:6 
sodium  niobate,  respectively,  are  formed.  The  small 
amount  of  non-preclpitatcd  earth  add  contained  in 
the  filtrates  may  be  substantially  recovered  by  partial 
neutralisation  to  the  hydrogen”  carbonate  stage  and 


digestion  on  the  water-bath,  when  hydrolytic  dis¬ 
sociation  takes  place  and  precipitation  of  the  earth 
acid.  The  salts  are  decomposed  by  dilute  acids  and 
the  volume  of  hydrochloric  acid  required  is  propor¬ 
tional  to  the  quantity  of  alkali  in  the  precipitates. 
The  application  of  the  reaction  to  the  volumetric 
determination  of  the  earth  acids  was  attempted. 

D.  G.  Hewer. 

Formation  of  sulphur  trioxide  during  the 
burning  of  sulphur.  J.  Cornos,  W.  Dargan,  and 
P.  Bender  (J.  Amer.  Chem.  Soe.,  1926,  48,  2757 — 
2760). — Sulphur  sealed  in  a  tube  with  a  capillary 
orifice  was  vaporised  at  460°  and  the  vapour  burned 
at  tho  orifice  in  a  current  of  oxygen.  The  effluent 
gases  were  passed  through  OTiV -iodine  solution, 
potassium  iodide  solution,  and  a  Hawley  filter,  and 
contained  about  3-6%  of  sulphur  trioxide.  In 
absence  of  the  filter,  inconsistent  results  -were  obtained, 
some  of  the  trioxide  escaping  unabsorbed.  Blank 
experiments  with  sulphur  dioxide-oxygen  mixtures 
indicated  that  the  catalytic  action  2S02-f02=2S03 
does  not  occur.  S.  K.  Tweedy. 

Compound  of  sulphur  trioxide  with  nitric 
oxide.  Theory  of  the  lead  chamber  process. 
W.  Manchot  [with  J.  Kosro  and  S.  Reikunser] 
(Bcr.,  1926,  59,  [£],  2672— 2681).— Nitric  oxide 
readily  reacts  with  sulphur  trioxide  at  60°,  yielding 
the  product,  2S03,N0,  m.  p.  215 — 220°  after  darken¬ 
ing  and  softening  at  180°,  b.  p.  275°/715  mm.  The 
substance  is  readily  decomposed  by  water  into 
sulphuric  acid  and  nitric  oxide,  but  does  not  react 
with  ferrous  sulphate  or  cupric  sulphate  dissolved  in 
concentrated  sulphuric  acid.  When  heated,  it  be¬ 
comes  decomposed  into  sulphur  dioxide  and  nitrogen 
peroxide,  from  which  it  may  be  prepared  at  200 — 
300°.  If,  however,  the  gases  are  moist,  nitrosyl- 
sulphuric  acid  is  formed  in  which  drops  of  “  blue 
acid  ”  appear  after  some  time  (ef.  Manchot,  A.,  1912, 
ii,  637).  Tho  “  acid  ”  is  regarded  as  an  oxide  of 
nitrogen  intermediate  between  NO^  and  NO. 
Raschig’s  conception  that  “  blue  acid  ”  has  the 
composition  H2SN06  is  rendered  improbable  by  the 
observation  that  its  absorption  spectrum  docs  not 
resemble  those  of  the  compounds  CuS04,NO  and 
FeS04,N0.  The  production  of  the  “  copper  salt  of 
the  blue  acid  !!  throws  no  light  on  its  constitution, 
since  the  formation  of  copper-nitric  oxide  compounds 
by  the  action  of  “  blue  acid  ”  on  copper  sulphate 
depends  on  the  “  acid  ”  serving  simply  as  a  source 
of  nitric  oxide.  H.  Wren  . 

Sulphurous  acid  and  its  salts.  IV.  Action  of 
sulphites  on  polytbionates.  F.  F'obrster  and 
K.  Centner  (Z.  anorg.  Chem.,  1926,  157,  45 — 82 ; 
cf.  A.,  1925,  ii,  120). — The  reaction  between  equi¬ 
valent  quantities  of  sulphite  and  tetrathionate  or 
pentathionato  leads  to  the  equilibria  SsOfi"-f-S03":;== 
^/V'+SiA,",  and  S105"4-S03”^S3Oc"+B203" 
being  set  up.  If,  however,  a  slight-  excess  of  sulphite 
is  present,  both  reactions  occur  practically  to  com¬ 
pletion  to  the  right-  in  accordance  with  the  ordinary 
bimolccular  law,  the  speed  of  the  former  reaction 
being  much  greater  than  that  of  the  latter.  When 
hydrogen  sulphite  acts  on  pentathionate  and  tetra¬ 
thionate,  the  equilibria  S.O ''  +  HSO,'^=i SBV'-f- 
STV'+H-  and  S40 6"  +H  S03'  S30  „" + S203"  +  H ' 
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are  slowly  established,  the  reactions  probably  being 
brought  about  entirely  by  the  sulphite  ions  present 
in  the  hydrogen  sulphite  solutions.  The  second 
equilibrium  is  disturbed  by  the  decomposition  of 
the  trithionate,  according  to  the  equation  S30G"-f- 
H20=S04"+S203"+2H',  and  by  its  re-formation 
from  hydrogen  sulphite  and  thiosulphate,  S203"  + 
4HS03'+2H‘— 2S3O0"+3H2O.  As  a  result  of  these 
reactions,  the  hydrogen-ion  concentration  increases 
until  sulphur  is  deposited  by  the  reaction  S203"4- 
H'^HSCV+S.  Finally,  a  stationary  state  is 
reached,  and  sulphate  and  free  sulphur  are  formed 
from  thiosulphate  and  sulphite,  corresponding  with 
the  equation  S203''+2HS0s'=2S04"+2S+H.30. 
Since  hydrogen  sulphite  and  free  sulphur  can  be 
obtained  from  thiosulphate  by  the  action  of  acids, 
thiosulphate  itself  can,  under  suitable  conditions  of 
acidity,  be  converted  into  sulphate  and  sulphur. 

R.  Cuthill. 

Decomposition  of  ammonium  thiocyanate  into 
carbon  disulphide  and  “  mellon, M  and  decom¬ 
position  of  “  mellon  ”  into  ammonia  and  carbon 
dioxide.  W.  Glued,  K.  Keller,  and  W.  Exempt. 
—See  B„  1926,  1011. 

Action  of  gaseous  hydrogen  chloride  on  tung¬ 
sten  compounds.  V.  Spitzin  and  L.  Kaschtanoff 
(Z.  anorg.  Chem.,  1926,  157,  141 — 164). — If  tungsten 
trioxide  is  heated  in  hydrogen  chloride,  the  dioxy¬ 
dichloride  commences  to  be  formed  at  300°.  The 
sodium  tungstates  gradually  lose  tungstic  oxide, 
which  is  converted  into  the  dioxydichloride  and 
volatilised,  and  finally  sodium  chloride  remains;  in 
no  case  are  lower  tungstates  formed  as  intermediate 
products.  Metallic  tungsten  is  not  attacked  at 
500 — 600°.  The  dioxide  and  the  pentoxide  form  the 
dioxydichloride,  and  leave  a  residue  of  the  metal; 
it  is  concluded  that  their  structures  are  W(W03)2 
and  W(W03)a,  respectively.  Tungsten  bronzes  form 
the  dioxydichloride,  and  leave  a  residue  of  sodium 
chloride  and  the  metal,  the  results  indicating  that 
their  formula  is  (Na2W206)3  rather  than  the  single 
formula.  R,  Cuthill. 

Hydrogenomolybdotungstates.  L.  Fernandes 
(Gazzetta,  1926,  56,  655 — 681). — Derivatives  of 
definite  hetero-poly-acids  are  obtained  by  (1)  neutral¬ 
isation  of  a  solution  containing  a  molybdate  and  a 
tungstate  in  stoicheiometric  proportions  by  addition 
of  acetic  acid,  followed  by  crystallisation,  (2)  addition 
of  molybdic  anhydride  to  a  boiling  solution  of  a 
tungstate,  or  (3)  mixing  solutions  of  a  polymolybdate 
and  a  poly  tungstate.  Guanidine  derivatives  may  be 
obtained  by  adding  a  soluble  salt  of  the  base  to  a 
boiling  alkali  molybdotungstate  solution.  Addition 
of  concentrated  hydrochloric  acid  to  aqueous  solutions 
of  the  salts  results  in  the  precipitation  of  the  free 
tungstomolybdic  acids  as  white,  amorphous  powders, 
and  repeated  treatment  with  hydrochloric  acid  fails 
to  effect  separation  of  the  1  wo  acids ;  the  barium 
salts  form  sparingly  soluble  white,  microcrystalline 
precipitates. 

The  following  compounds  were  prepared  and 

analysed  :  2W03,4Mo03,2K20,I2H20 ; 

2 W O 3 , 3 Mo O 3 , 2 K 2 0 , 1  GIRO  ; 

3W  03,3Mo03,3K20,9H„0  ; 

D 


3W03,3Mo03,3K20 ,3HsO ; 

5W03,Mo03,3K20,5H20  ; 

3W03,Mo03,2K„0,4H20  ; 

4W  03,2Mo  03,3K20 , 1 1 H20 ; 

10W  03,Mo03,5K20,12H20  ; 

4W03,MoO,,2K2O,9H„O ; 

WO3,10MoO3,3Gu2O,7H2O  ; 

W03,5Mo03,2Gu20,GH20  ; 

4W03,Mo03,2-5Gu20,6-5H20  ; 

2W03,4Mo03,3Gu20,11H20  ; 

2W03,3Mo03,2-5Gu,0,HoO  ; 

3W03,3Mo03,3Gu20,5H20  ; 

4W03,2Mo03,3Gu20,5H„0. 

The  constitution  of  these  compounds  is  discussed. 

T.  H.  Pope. 

Heterotriphosphates.  III.  Tungstovanado- 
phosphates.  G.  Canneri  (Gazzetta,  1926,  56, 
642 — 651). — The  tungstovanadophosphates,  which  are 
perfectly  analogous  in  constitution  and  behaviour  to 
the  tungstovanadoarsenates  (A.,  1926,  258),  form  a 
continuous  series  of  mixed  crystals,  the  miscibility 
in  the  solid  state  taking  place  in  every  case  between 
definite  chemical  species  of  analogous  molecular  con¬ 
stitution.  Solutions  especially  rich  in  tungstic  acid 
yield  red  crystals  of  type  (1)  ( loc .  cit.),  whilst  solutions 
somewhat  enriched  in  vanadic  acid  give  ruby  or  wine- 
red  crystals  of  type  (2),  and  those  still  richer  in 
vanadic  acid  yield  reddish-brown  or  pitch-black 
crystals  of  type  (3).  T.  H.  Pope. 


Tervalent  manganese.  VI.  J.  Meyer  and  W. 
Schramm  (Z.  anorg.  Chem.,  1926,  157,  190 — 200 ;  of. 
A.,  1924,  ii,  555). — If  manganic  hydroxide  is  added 
to  a  concentrated  solution  of  oxalic  acid  at  0°,  a 
reddish-violet  solution  results  which  probably  con¬ 
tains  irioxalatomanganic  acid,  H3[Mn(C204)3].  The 
normal  thallous  salt  appears  to  be  formed  when 
manganese  dioxide  is  treated  with  thallous  tetra- 
oxalate  in  a  freezing  mixture.  Sodium  diaquo- 
dioxalatomanganate,  Na[Mn(H20)2(C204)2],  is  pre¬ 
cipitated  as  green  crystals  when  alcohol  is  added  to 
a  solution  of  manganese  dioxide  in  sodium  tetra- 
oxalate  solution  at  a  low  temperature.  The  free 
acid,  H[Mn(H20)2(0204)4],aq.  (green),  is  obtained  by 
adding  manganic  hydroxide  to  cooled  oxalic  acid. 
Both  the  oxalatomanganic  acids  form  salts  with 
organic  bases,  but  only  the  quinoline  salt, 
(CDH7N)3,H3[Mn(C204)3],aq.  (black),  has  been  isolated. 

R.  Cuthill. 

Univalent  iron,  cobalt,  and  nickel.  W.  Man- 
chot  (Ber.,  1926,  59,  [B],  2445—2453 ;  cf.  A.,  1926, 
453). — The  action  of  nitric  oxide  at  0°  on  a  con¬ 
centrated  aqueous  solution  of  cobalt  acetate  and  a 
large  excess  of  potassium  thiosulphate  leads  to  the 

separation  of  the  salt,  j  gQ^.g^  ^o<Cs-S03 

is  somewhat  unstable  in  solution,  but  riiay  be  pre¬ 
served  for  some  days  in  the  solid  state.  In  more 
dilute  solution,  the  corresponding  dihydrate  is  pro¬ 
duced.  A  similar  reaction  occurs  in  the  presence  of 
potassium  sulphide  or  ethyl  mercaptan.  Bivalent 
nickel  does  not  appear  to  give  compounds  with  nitric 
oxide,  which  readily  combines  with  salts  containing 
univalent  nickel  such  as  red  potassium  nickeloeyanide 
(cf.  BelluecI,  A.,  1919,  i,  526 ;  1920,  i,  296).  Nickel 
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acetate  in  presence  of  potassium  thiosulphate  and 
nitric  oxide-  in  aqueous-alcoholic  solution  suffers 

reduction  with  formation  of  the  salt, 

|  s0,-S/-Nl<'S-S03  j  K3>2H2°  -  ]  K 

The  function  of  thiosulphate  during  the  reduction 
of  cobalt  by  nitric  oxide  of  which  3  mols.  are  neces¬ 
sary  lies  in  the  removal  of  oxidised  nitric  oxide,  but 
an  excess  of  the  substance  above  that  required  for 
this  purpose  is  highly  advantageous.  With  iron  and 
nickel,  reduction  is  less  complete  than  with  cobalt. 

The  nickel  compound  is  transformed  by  potassium 
cyanide  without  evolution  of  nitric  oxide  into  the 
compound,  (KO)Ni(GN)jK2,  obtained  also  from  red 
potassium  nickelocyanide  and  nitric  oxide.  The 
cobalt  salt  appears  to  act  similarly  with  dilute 
potassium  cyanide  solution,  whereas  the  iron  com¬ 
pound  evolves  nitric  oxide  vigorously  when  treated 
with  concentrated  potassium  cyanide,  but  reacts 
without  liberation  of  gas  from  the  cold,  dilute  solution. 

The  proof  of  the  actual  existence  of  compounds 
containing  univalent  iron  permits  the  constitution 

'\T 

^g>FeT-SK  to  be  assigned  to  the  red  series  of 

Roussin  s  salts  (in  which  nitric  oxide  is  regarded  as 
neutral  portion  without  effect  on  the  valency  of  iron) 

and  the  structure  1 f £  [  yo j  .s>  Fe"  <j|cf  ^0)*]  K 
to  be  given  to  the  black  series.  If.  Wren. 

Oxidation  by  alkaline  ferricyanide  and  com¬ 
position  of  higher  oxides  of  cobalt.  D.  Bhaduei 
and  P.  Ray  (J.  Indian  Chem.  Soc.,  1926,  3,  213 — 
228;  cf.  Howell,  J.C.S.,  1923,  123,  65).— The  oxid¬ 
ation  of  freshly-precipitated  cobaltous  hydroxide  by 
ferricyanide  in  solutions  of  various  concentrations  of 
alkali  has  been  followed  by  titrating  with  perman¬ 
ganate  the  ferrocyanide  produced.  The  amount  of 
available  oxygen  used  up  is  plotted  against  the 
increasing  amounts  of  either  ferricyanide  or  potassium 
hydroxide  present.  The  oxidation  rapidly  affords 
the  oxide  Co203,  and,  further,  a  small  amount  of 
peroxidation  may  occur,  especially  in  the  presence  of 
large  excesses  of  alkali.  A  slight  discontinuity  in 
one  of  the  curves  is  interpreted  as  indicating  the 
formation  of  the  compound  Co?04.  Direct  analysis 
of  the  precipitate,  carried  out  in  only  one  series  of 
experiments,  indicates  that  somewhat  less  available 
oxygen  is  combined  than  was  deduced  from  the 
indirect  measurements.  Nickel  and  iron  salts  retard 
the  oxidation  of  cobalt  hydroxide.  Nickel  hydroxide 
is  not  oxidised  readily  to  a  higher  oxide  by  a  similar 
method.  G.  M.  Bennett. 

Mol.  wts.  of  the  isomeric  platinous  salts. 
A.  GkOnberg  (Z.  anorg,  Chem.,  1926,  157,  299 — 
310). — By  the  action  of  tliiocarbamidc  on  the  two 
isomeric  dithiocyanatodiaimuineplatinums,  the  com¬ 
pounds  [Pt,4CS(NH2)2]Cl2  (yellow)  and 
[Pt(NH3)j,2CS(NH2)2]Cla  (white)  have  been  prepared. 
On  the  basis  of  Kumakov’s  rule  (J.  Russ.  Phys. 
Chem.  Soc.,  1893,  25,  585),  it  is  therefore  concluded 
that  the  latter  compound  is  derived  from  the  trans- 
isomeride  and  the  other  one  from  the  cts-isomeride. 
The  mol.  wt.  of  both  isomerides  in  acetone  solution 
corresponds  with  the  single  formula  [Pt(NH3)2(CNS)2], 


and  the  solutions  are  very  poor  conductors,  as  Werner’s 
theory  requires.  It  seems,  by  analogy,  that  Pey- 

ronne’s  chloride  and  the  chloride  of  Reiset’s  second 

base  arc  geometrical  isomerides,  and  that  they  do  not 
differ  in  mol.  wt.,  as  Reihlen  and  Nestle  have  suggested 
(A.,  1926,  699).  R.  Cdthill. 

Platinum  metals.  VI.  Role  of  carbon  mon¬ 
oxide  in  the  preparation  of  ruthenium  trichloride 
by  direct  union  of  its  elements.  H.  Remy  and 
T.  Wagner  (Z.  anorg.  Chem.,  1926,  157,  339 — 344; 
cf.  A.,  1924,  ii,  770). — Ordinary  metallic  ruthenium  is 
only  partly  attacked  by  pure  chlorine,  but  in  presence 
of  carbon  monoxide  and  at  temperatures  above  red 
heat  the  reaction  is  complete.  If  the  product  is 
reduced  again  to  the  metal,  it  can  be  completely 
chlorinated  with  chlorine  alone,  in  absence  of  carbon 
monoxide.  It  is  therefore  concluded  that,  as  Manchot 
and  Konig  have  suggested  (A.,  1925,  ii,  149),  carbon 
monoxide  promotes  the  reaction  by  exerting  a  dis¬ 
integrative  effect  on  the  solid  phases.  If  oxygen  is 
present  in  the  chlorine,  the  trichloride  first  formed  is 
converted  into  the  dioxide,  but  carbon  monoxide,  by 
itself  combining  with  the  oxygen,  prevents  this. 

R.  CUTHILL. 

Preparation  of  cyanides  from  calcium  cyan- 
amide  and  dicyano diamide.  A.  E.  Kretov.— See 
B.,  1926,  1012. 

Kuhlmann  micro-balance,  and  use  of  porce¬ 
lain,  quartz,  and  glass  filters  in  quantitative 
micro-chemical  analysis.  E.  Schwarz-Berg- 
kamrf  (Z.  anal.  Chem.,  1926,  69,  321 — 341). — Close 
examination  of  the  variations  of  the  balanco  with 
temperature  and  atmospheric  conditions  shoved  that 
a  hitherto  unobserved  cause  of  variation  is  the 
differential  expansion  of  tho  knife-edge  supports,  a 
metastable  temperature  equilibrium  being  established 
in  the  interval  between  weighings.  The  balance 
should  be  kept  in  a  room  maintained  at  about  18—20°, 
with  a  maximum  difference  of  1°,  and  after  being  so 
maintained  for  several  days,  may  be  used  without 
correction,  save  for  pressure  variations,  for  weighings 
made  oil  the  same  day ;  the  necessary  precautions  are 
described.  A  porcelain  micro-filter  w'hich  suffers  no 
change  in  weight  after  treatment  with  hot  concen¬ 
trated  hydrochloric  acid,  or  with  ammonia,  or  after 
ignition  in  a  Teclu  burner,  is  described,  and  details  of 
micro-chemical  analyses  carried  out  with  it  arc  given. 
Suitable  quartz  filters  are  also  described,  but  are 
found  slower  in  operation;  glass  filters  are  satis¬ 
factory,  and  are  more  rapid.  The  use  of  a  new  glass 
filter  vessel  is  described.  S.  I.  Levy. 

Temperature  correction  in  volumetric  an¬ 
alysis.  W.  J,  CogvEe  (Chem.  Weekblad,  1926,  23, 
550 — 551 ;  ef.  Sehlosser,  Chem.-Ztg.,  1905,  29,  510). — 
A  volume-correction  table  for  reduction  of  burette 
readings  to  a  standard  temperature  of  20°  is  given. 
Temperatures  should  he  read  in  the  burette  itself  after 
reading,  by  means  of  a  thermometer  suspended  from 
a  soda-lime  or  an  empty  tube.  S.  I.  Levy. 

Hydrogen  electrode.  J.  M.  Lewis  (Austral.  J. 
Exp.  Biol.,  1926,  3,  189 — 191). — A  modification  of 
Michaclis’  apparatus  whereby  the  usual  tape  or  wick 
completing  tlic  chain  between  the  hydrogen  and 
calomel  electrodes  is  replaced  by  the  column  of  fluid 
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lying  between  a  lightly-fitting,  ungreased  glass  stopper 
and  the  neck  of  the  containing  vessel.  W.  Robson. 

Electrolytic  preparation  of  calomel  for  use  in 
the  calomel  electrode.  S.  W.  Pennycuick  and 
R.  J.  Best  (Austral.  J.  Exp.  Biol.,  1926,  3,  173 — 
176).— A  mercury  dropping  electrode  forms  the  anode, 
and  the  calomel  is  precipitated  on  the  falling  stream 
of  mercury  which  carries  down  the  finely-divided 
calomel  and  simultaneously  presents  a  new  mercury 
surface  to  the  current.  Introducing  the  product  into 
the  chain  H2,  Pt,  0-liY-HCI,  sat.  KC1,  iV-KCI,  Hg2Cl2Hg 
gave  an  E.M.F.  value  of  0-3483  volt.  Of  the  sub¬ 
stances  required  in  the  preparation,  only  the  potass¬ 
ium  chloride  and  mercury  need  be  pure.  A  method 
for  purifying  mercury  is  detailed.  W.  Robson. 

Graphical  interpretation  of  electrometric 
titration  data.  H.  S.  Simms  and  P.  A.  Levene 
(J.  Biol.  Chem.,  102G,  70  ,  319— 325).— The  titration 
■curve  of  an  unknown  or  complex  substance,  obtained 
by  plotting  corrected  equivalents  of  base,  b',  against 
pu,  is  compared  with  the  curve  of  a  known  com¬ 
pound  of  similar  constitution ;  a  third  “  comparison  ” 
curve  is  then  constructed,  by  subtracting  values  of  b' 
for  the  known  curve  from  those  of  the  unknown, 
from  which  may  be  deduced  the  properties  of  the 
unknown  compound.  C.  R.  Harington. 

Method  of  differential  potentiometric  titr¬ 
ation.  D.  A.  MacInnes  and  P.  T.  Jones  (J.  Amer. 
Chem.  Soc.,  1926,  48,  2831— 2836).— A  method  of 
potentiometric  titration  described  previously  (Cox, 
A.,  1925,  ii,  999)  is  improved  by  inserting  the  two 
electrodes  in  the  same  solution  and  temporarily 
isolating  the  solution  round  one  of  the  electrodes 
while  the  next  small  increment  of  titrating  agent  is 
added  to  the  bulk  of  the  solution.  A  simple  device 
for  isolating  the  solution  is  described.  The  improved 
method  is  very  accurate.  S.  K.  Tweedy. 

Buffering  in  homogeneous  and  heterogeneous 
systems.  K.  Taufel  and  C.  Wagner  (Biochem. 
Z.,  1926,  177,  389 — 399). — The  reciprocal  of  the 
buffering  capacity  of  a  system  in  heterogeneous 
equilibrium  equals  the  sum  of  those  of  the  participants 
in  the  equilibrium  multiplied  by  0-4343.  Formulae 
for  the  determination  of  changes  of  pa  of  systems  of 
known  buffering  capacity  on  addition  of  weak  acids 
and  bases  and  for  the  calculation  of  the  pa  of  mixtures 
of  buffer  systems  are  deduced.  P.  W.  Clutterbuck. 

Titration  acidity  and  true  acidity.  W.  Mang 
(Chem.-Ztg.,  1926,  50,  781). — The  true  acidity  of  a 
solution  is  measured  by  the  hydrogen-ion  concen¬ 
tration,  and  as  this  may  be  reduced  by  the  presence 
of  a  neutral  salt  of  the  acid  radical  in  the  solution, 
it  is  possible  for  the  acidity  as  determined  by  titration 
with  an  alkali  to  appear  to  be  much  higher  than  it 
really  is.  This  difference  may  cause  serious  errors  in 
work  involving  colloidal  phenomena,  e.g.,  in  deter¬ 
mining  the  conditions  under  which  flocculation  of 
colloidal  solutions  takes  place.  In  all  such  cases, 
determinations  of  the  pu  of  the  solution  should  be 
made  in  preference  to  titrations  with  alkalis, 

A.  R.  Powell. 

Potassium  di-iodate  as  a  standard  in  alkali- 
metric  and  iodometric  titrations.  I.  51.  Kolt- 


iioff  and  L.  H.  van  Berk  (J.  Amer.  Chem.  Soc., 
1926,  48,  2799 — 2801). — Pure  potassium  di-iodate, 
prepared  according  to  the  method  of  Shaffer  and 
Hartmann  (A.,  1921,  ii,  417),  and  crystallised  two  or 
three  times  from  water,  is  a  suitable  substance  for  the 
standardisation  of  thiosulphate  and,  because  of  its 
high  mol.  wt.,  especially  of  alkali.  Indicators  showing 
a  colour  change  between  dimethyl-yellow  and  phenol- 
phthalein  may  be  used  in  the  latter  case. 

S.  K.  Tweedy. 

Detection  and  rapid  determination  of  chlorides 

in  presence  of  bromides  and  iodides.  R.  Berg 
(Z.  anal.  Chem.,  1926,  69,  342 — 348). — On  treatment 
of  the  acidified  solution  with  bromic  acid  in  presence 
of  acetone,  the  chloride  remains  unoxidised  in  the 
solution,  whilst  the  liberated  bromine  and  iodine 
attack  the  acetone,  forming  derivatives  from  which 
the  halogen  is  not  precipitated  by  means  of  silver 
nitrate.  The  chloride  is  determined  gravimetrically, 
or,  after  removal  of  the  excess  of  bromic  acid  by 
addition  of  a  ferrous  salt,  by  Volhard’s  method. 

S.  I.  Levy. 

Determination  of  silicic  acid  and  fluorine  in 
fluorspar,  sand,  and  silicates.  H.  Dubiel. — See 
B.,  1926,  978. 

Complete  analysis  of  fluorspar.  E.  Bailletfx. 
—See  B„  1926,  1012. 

Micro-analytical  determination  of  sulphur  and 
the  halogens.  A.  Recsei  (Chem.-Ztg.,  1926,  50, 
785). — For  the  determination  of  sulphur  in  organic 
substances  that  are  not  too  easily  volatile,  2 — 8  mg. 
of  the  substance  are  heated  in  a  nickel  crucible  with 
0-2 — 0-8  g.  of  a  mixture  of  potassium  sodium  carbonate 
and  sodium  peroxide  in  the  ratio  2:1.  The  fused 
mass  is  dissolved  in  water,  the  solution  acidified  with 
hydrochloric  acid  and  boiled  with  a  few  drops  of 
bromine  water,  and  the  sulphur  precipitated  by  addi¬ 
tion  of  1 — 2  c.c.  of  0-5Ar-barium  chloride  solution. 
The  halogens  may  be  determined  in  a  somewhat 
similar  manner;  the  fusion  is  conducted  as  before, 
the  solution  of  the  mass  boiled  with  a  little  sodium 
sulphite,  acidified  with  nitric  acid  and  treated  with 
1  c.c.  of  0-5A7-silver  nitrate  solution,  and  the  precipit¬ 
ate  collected  on  a  filtering  crucible,  washed  success¬ 
ively  with  very  dilute  nitric  acid  and  alcohol,  dried  at 
125°,  and  weighed.  A.  R.  Powell. 

Use  of  the  potassium  iodide  and  iodate  method 
for  the  titration  of  Kjeldahl  distillates.  H.  F. 
Wilson  and  F.  Mattingley  (Analyst,  1926,  51,  569). 
— Carbonic  acid  seriously  interferes  with  the  iodide— 
iodate  method  of  titration  of  Kjeldahl  distillates  by 
retarding  the  end-point,  and  since  it  is  almost  certain 
to  be  present  in  such  distillates,  the  latter  should  be 
boiled.  D.  G.  Hewer. 

Spectrometric  determination  of  nitrates  and 
nitrites  by  diphenylamine  sulphate.  E.  Tas- 
silly  and  R.  Savoire  (Compt.  rend.,  1926, 183,  887 — 
888). — The  reagent  was  prepared  by  dissolving  0-2  g. 
of  diphenylamine  (reerj-staflised  from  alcohol)  in 
1  litre  of  pure  sulphuric  acid.  A  mixture  of  15  c.c. 
with  3  c.c.  of  nitrite  solution  of  known  titre,  added 
drop  by  drop  with  cooling,  was  poured  into  one  cell 
of  Fery’s  spectrometer,  the  other  being  filled  with 
15  c.c.  of  reagent  together  with  3  c.c.  of  water,  the 
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reading  being  taken  after  15  min.  Absorption  varied 
linearly  with  concentration.  The  lower  limit  of 
sensibility  of  the  method  is  (H  mg.  and  freshly- 
prepared  reagent  is  essential.  With  nitrates,  there  is 
intermediate  formation  of  nitrite,  since  the  character¬ 
istic  blue  colour  was  not  formed  in  the  presence  of 
carbamide.  S.  J.  Gregg. 

Determination  of  arsenic  in  small  quantities 
of  organic  compounds.  0.  Wintebsteiner  and 
H.  Hansel. — See  B..  1926,  994. 

Thiele’s  test  for  arsenic  with  sodium  hypo- 
phosphite.  H.  Matthes  (Fharm.  Ztg.,  1926,  71, 
1509). — Although  this  material  for  detection  of  arsenic 
is  frequently  known  as  Bougault’s  reagent,  it  was  first 
employed  by  J ohannes  Thiele  in  1890.  S.  I.  Levy. 

Apparatus  for  the  direct  determination  of 
carbon  dioxide.  J.  E.  Underwood. — See  B.,  1926, 
977. 

Colorimetric  determination  of  minute  amounts 
of  compounds  of  silicon,  phosphorus,  and 

arsenic.  W.  R.  G.  Atkins  and  E.  G.  Wilson 
(Biochem,  J.,  1926,  1223 — -1228). — The  amounts  of 
phosphate  and  arsenate  usually  present  in  natural 
waters  do  not  interfere  with  Didnert  and  Wanden- 
bulcke’s  method  for  the  determination  of  silicate  (A., 
1923,  ii,  507  ;  1924,  ii,  253),  nor  does  the  reagent  used 
by  these  authors  give  any  colour  with  moderate 
quantities  of  phosphate,  arsenate,  or  arsenite. 
DenigeW  methods  for  phosphates  and  arsenates  (ibid., 
1920,  ii,  770;  Compt.  rend.  Soe.  Biol.,  1921,  84,  875) 
are  satisfactory.  Bell  and  Doisy’s  method  (Briggs’ 
modification,  cf.  A.,  1922,  ii,  659 ;  1924,  ii,  498)  is  not 
as  convenient  and  delicate  as  Denig^s’  method.  The 
amounts  of  silicate  ordinarily  found  in  natural  waters 
do  not  interfere  with  the  accuracy  of  the  latter  method. 
Glycerophosphate,  triphenyl  phosphate,  and  tritolyl 
phosphate  do  not  react  with  Deniges’  reagent,  the 
last  one  not  even  after  hydrolysis,  nor  do  vanad¬ 
ates,  tungstates,  or  phosphotungstates.  Pouget  and 
Chouchak’s  reagent  for  phosphates  (ibid.,  1909,  ii, 
266;  1911,  ii,  823)  reacts  definitely  with  arsenates  on 
heating,  but  only  faintly  in  the  cold.  It  does  not 
react  with  arsenites.  S.  S.  Zilva. 

Sensitive  reagent  for  sodium  ions.  Possible 
differentiations  and  separations  among  the 
alkali  and  alkaline-earth  metals.  F.  Diaz  de 
Rada  (Anal.  FIs.  Quim.,  1926,  24,  442 — 451 ;  cf. 
Gasparv  Arnal,  A.,  1926,  591). — Lithium  ferrocyanide 
(0-13 — 0-26%)  in  aqueous  ethyl  alcohol  solutions  gives 
precipitates  with  solutions  of  the  chlorides  of  alkali 
and  alkaline -earth  metals.  Using  the  chlorides  in 
1%  solution,  precipitates  are  obtained  at  the  following 
concentrations  of  ethyl  alcohol;  ammonium,  90%; 
sodium,  84%;  potassium,  7S%;  rubidium,  72%; 
cresium,  62%;  magnesium,  S3% ;  calcium,  68%; 
strontium,  61%;  barium,  51%.  With  the  alkali 
metals,  at  least,  the  precipitates  consist  of  the  corre¬ 
sponding  ferrocyanides.  Each  ferrocyanide  can  serve 
as  a  precipitating  reagent  for  those  ions  which  follow 
it  in  the  above  series.  If  to  a  solution  of  lithium 
ferrocyanide  in  72-8%  alcohol  as  much  magnesium 
chloride  be  added  as  will  just  fail  to  give  a  precipitate, 
the  resulting  solution  is  a  very  sensitive  reagent  for 
sodium,  yielding  sodium  magnesium  ferrocyanide. 


Potassium  and  sodium  may  also  be  distinguished  by 
the  precipitate  obtained  on  adding  dilute  copper 
sulphate  solution  to  a  solution  of  lithium  ferrocyanide 
in  80%  alcohol,  containing  a  small  quantity  of  one 
of  their  salts.  Sodium  gives  a  dense  dark  precipitate 
which  settles,  leaving  a  clear  supernatant  liquid,  whilst 
potassium  affords  a  light  pink,  floceulent  precipitate, 
and  the  supernatant  liquid  is  turbid  and  light  yellow. 

G.  W.  Robinson. 

Detection  and  determination  of  minute  quan¬ 
tities  of  beryllium.  H.  Fischer  (Wiss.  Veroff. 
Siemens-Konz,,  1926,  5,  99 — 117). — Addition  of  a 
violet  alkaline  solution  of  1:2:5:  8-tetrahydroxy- 
anthraquinone  (quinalizarin)  to  a  neutral  solution  of  a 
beryllium  salt  produces  a  pure  blue  colloidal  solution 
of  a  complex  in  which  1  mol.  of  quinalizarin  appears 
to  be  united  to  2  atoms  of  beryllium.  Phosphates 
and  tartrates  do  not  interfere  with  the  test,  but 
magnesium  produces  a  similar  blue  colour.  Sufficient 
sodium  hydroxide  must  be  present  to  retain  any 
aluminium  in  solution,  and  sufficient  tartaric  acid  to 
prevent  precipitation  of  iron.  Much  iron  produces  a 
yellow  solution  in  which  the  violet  to  blue  colour 
change  cannot  be  detected.  If  the  test  is  carried  out 
by  the  addition  of  an  ammoniacal  solution  of  the 
reagent  to  the  neutral  beryllium  solution,  the  addition 
of  bromine  water  to  the  blue  liquid  causes  flocculation 
of  the  complex ;  in  the  case  of  the  magnesium  com¬ 
pound,  addition  of  bromine  completely  destroys  the 
colour,  hence  beryllium  may  be  detected  by  this 
means  in  the  presence  of  a  great  excess  of  magnesium. 
The  delicacy  of  the  reaction  is  such  that  1-5  \ig.  of 
beryllium  per  c.c.  may  be  detected  in  a  solution  con¬ 
taining  2  mg.  of  magnesium  or  6  mg.  of  aluminium 
per  c.c.  For  the  determination  of  minute  amounts  of 
beryllium  in  a  solution  free  from  other  metals,  1  g.  of 
ammonium  nitrate  is  added  per  10  c.c.  of  solution, 
followed  by  an  excess  of  a  0-05%  solution  of  quinal¬ 
izarin  in  2A- ammonia.  After  centrifuging,  the  pre¬ 
cipitate  is  collected  in  a  filtering  crucible,  washed  with 
slightly  ammoniacal  3%  ammonium  nitrate  solution, 
and  dissolved  in  25  c.c.  of  0-5Ar-sodium  hydroxide. 
The  blue  colour  is  compared  with  that  of  freshly-made 
standards  prepared  in  the  same  way  from  a  beryllium 
solution  of  known  strength.  Beryllium  may  also  be 
determined  by  direct  titration  with  a  0-05%  solution 
of  the  dye  in  0-25iV -sodium  hydroxide  if  the  solution 
is  first  treated  with  sodium  hydroxide  until  it  is 
0-25A7-alkali.  The  end-point  is  marked  by  the  appear¬ 
ance  of  a  violet  tint  in  the  previously  blue  liquid,  and 
may  most  easily  be  discerned  by  comparison  with  the 
blue  tint  of  a  beryllium  solution  of  approximately 
equal  concentration  containing  a  slight  deficiency  of 
the  reagent.  Aluminium  does  not  interfere  in  this 
method.  Equally  good  results  may  be  obtained  by 
adding  an  excess  of  the  quinalizarin  solution  to  obtain 
a  violet  tint  and  titrating  back  to  blue  with  standard 
beryllium  nitrate.  A.  R.  Powell. 

Co-ordination  studies  on  the  analytical  be¬ 
haviour  of  heavy  metal  sulphides.  II.  F.  Feigl 
(Z.^anorg.  Chem.,  1926,  157,  251—268;  cf.  A.,  1925, 
ii,  70).— A  reply  to  the  criticisms  of  Ruff  and  Hirscli 
(A.,  1926,  345).  It  is  pointed  out  that  since  certain 
properties,  and  particularly  the  value  of  the  solu- 
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bility  product,  of  metallic  sulphides  prepared  in  the 
wet  way  depend  on  the  mode  of  preparation  and  their 
age,  their  formation  is  not  entirely  represented  by  the 
equation  M’*+S"=MS;  and  indeed  instances  are 
known  of  such  sulphides  being  formed  in  solution  from 
their  un-ionised  components.  The  ordinary  insoluble 
coloured  sulphides  are  probably  polymerides  of  soluble 
colourless  sulphides,  corresponding  in  composition 
with  the  usually  accepted  formula,  polymerisation 
being  effected  by  the  residual  affinity  of  the  sulphur 
atoms.  In  some  cases,  mixed  sulphides  may  be 
formed  in  a  similar  way,  this  being  a  probable  explan¬ 
ation  of  the  “  induced  precipitation  ”  of  one  sulphide 
by  another.  It.  Cuthill. 

Co-ordination  studies  on  the  analytical  be¬ 
haviour  of  heavy  metal  sulphides.  III.  F.  Feicl 
[with  H.  Gleich  and  It.  Schacherl]  (Z.  anorg.  Chem., 
192G,  157,  269 — 289 ;  cf.  preceding  abstract). — The 
suggestion  of  Ruff  and  Hirsch  (A.,  1926,  345)  that  the 
partial  insolubility  in  acids  of  manganous  sulphide 
when  precipitated  along  with'  mercuric  sulphide  is 
due  to  the  protective  action  of  a  coating  of  the  latter 
sulphide  seems  to  be  incorrect.  Thus  barium  carbon¬ 
ate  is  not  protected  from  the  action  of  acetic  acid  by 
having  mercuric  sulphide  precipitated  on  its  surface, 
and  manganous  sulphide  coated  with  mercuric  sulphide 
by  treatment  with  mercuric  chloride  does  not  resist 
acids  as  well  as  when  it  is  itself  precipitated  on  the 
surface  of  the  mercuric  sulphide.  Similar  experi¬ 
ments  show  that  reduction  of  the  solubility  of  mercuric 
sulphide  in  sodium  sulphide  when  co-precipitated  with 
manganous  sulphide  is  not  attributable  to  a  protective 
action  of  the  latter.  Further,  there  is  no  evidence 
that  manganous  sulphide  is  oxidised  when  heated  with 
ammonium  sulphide  solution,  as  Ruff  and  Hirsch 
have  claimed.  All  the  experimental  facts  can,  how¬ 
ever,  be  satisfactorily  explained  by  the  hypothesis 
that  mixed  sulphides  are  formed.  R.  Cuthill. 

Determination,  and  separation  of  rare  metals 
from  other  metals.  VII.  Determination  of 
tungsten  and  its  compounds  by  distillation  in 
a  current  of  air  and  carbon  tetrachloride  vapour. 
L.  Moser  and  K.  Schmidt  (Monatsh.,  1926,  47,  313 — 
326). — Tho  method  of  Jannaseh  and  Leiste  (A.,  1918, 
ii,  460)  is  modified  by  the  substitution  of  air  for  carbon 
dioxide  as  a  carrier  for  the  carbon  tetrachloride 
vapour,  this  mixture  being  more  active.  Amorphous 
tungsten  requires  to  be  oxidised  to  the  oxide  before 
volatilising  it  as  chloride,  but  provided  that  the  gas 
mixture  is  rich  enough  in  air,  a  separate  preliminary 
oxidation  is  unnecessary.  Drawn  tungsten  wire,  how¬ 
ever,  requires  heating  for  1  hr.  in  oxygen,  followed  by 
0-5  hr.  in  hydrogen  before  it  is  subjected  to  the  dis¬ 
tillation.  .  The  distillate  may  be  collected  in  water, 
the  solution  boiled  and  made  alkaline  with  ammonia, 
and  the  tungsten  precipitated  in  the  presence  of  a  little 
sulphuric  acid  as  benzidine  tungstate  and  weighed  as 
the  trioxide.  1  he  application  of  the  method  to  various 
tungstates  is  described.  Where  iron  is  present,  the 
tungstic  anhydride,  obtained  by  evaporation  with 
nitric  acid,  contains  ferric  oxide,  which  is  quantit¬ 
atively  removed  by  heating  at  300°  with  a  mixture  of 
equal  parts  of  ammonium  chloride  and  bromide. 

G.  M.  Bennett. 


Acidimetric  determination  of  nickel  as  the 
dicyanodiamidine  salt.  P.  Fetich  (Z.  anal.  Chem., 
1926,  69,  232— 243).— The  precipitate  of  nickel  di¬ 
cyanodiamidine  obtained  by  Grossmann’s  method  (A., 
1906,  ii,  903),  after  washing  with  2-5%  ammonia, 
then  with  95%  alcohol,  dissolves  readily  in  0-2iV- 
hydrochloric  acid,  with  the  formation  of  nickel 
chloride  and  dicyanodiamidine  hydrochloride,  both  of 
which  react  neutral  towards  methyl-red.  The  excess 
of  acid  is  therefore  readily  determined  by  titration 
with  0-22V-potassium  hydroxide,  provided  that  less 
than  0-2  g.  of  the  nickel  compound  is  present  per 
200  e.c.  of  acid  solution ;  1  c.c.  of  acid=0-002934  g.  of 
nickel.  Precipitation  is  carried  out  in  ammoniacal 
tartrate  solution  if  iron  is  present,  or  the  iron  may  be 
separated  by  the  basic  acetate  or  barium  carbonate 
methods.  Copper  interferes  and  is  best  separated 
by  electrolysis.  The  method  is  applicable  to  the 
determination  of  nickel  in  ores  and  alloys,  examples 
of  which  are  given.  A.  R.  Powell. 

Two  sources  of  error  in  the  electrolytic  deter¬ 
mination  of  nickel  in  presence  of  iron.  C.  Marie 
and  J.  Bertheloot  (Cornpt.  rend.,  1926,  183,  793 — 
795). — In  the  determination  of  nickel  in  presence  of 
iron  by  the  electrolysis  of  an  ammoniacal  solution  of 
the  sulphates,  two  sources  of  error  occur  :  (1)  The 
precipitate  of  hydrated  iron  sesquioxide  retains 
nickel ;  this  adsorption  may  be  reduced  to  a  minimum 
by  displacement  of  the  adsorbed  nickel  ions  by  means 
of  magnesium  ions  (cf.  Charriou,  A.,  1926,  899).  (2) 
The  hydrated  iron  sesquioxide  is  reduced  at  the 
cathode  and  deposited  with  the  nickel;  this  source 
of  error  may  be  suppressed  by  preventing  the  hydrate 
from  coming  into  contact  with  the  cathode  by  means 
of  a  diaphragm  (a  sheath  of  filter-paper).  When  the 
nickel  content  is  small,  a  preliminary  separation  in 
the  presence  of  magnesium  is  necessary ;  this  gives 
an  impure  nickel  compound  which  can  be  reduced 
and  electrolysed.  31.  E.  Nottage. 

Oxidation  of  chromic  salts  in  acid  solution 
with  chlorine  and  bromine  in  presence  of  silver 
salts.  E.  Posner  (Z.  anorg.  Chem.,  1926,  157, 
311 — 312). — If  a  solution  of  chrome  alum  containing 
sulphuric  acid  and  silver  nitrate  is  treated  with 
chlorine  or  bromine,  and  boiled,  it  becomes  orange- 
yellow  in  colour,  due  to  the  formation  of  chromate, 
which  is  precipitated  as  the  silver  salt  when  the  solu¬ 
tion  is  neutralised.  This  reaction  may  be  used  to 
detect  1  part  of  chromium  in  100,000  parts  of 
water.  R.  Cuthill. 

Apparatus  for  vacuum  sublimation.  E.  Tiede- 
mann  (Wiss.  Veroff.  Siemcns-Konz.,  1926,  5,  229 — 
232). — The  apparatus  consists  of  a  thick-walled 
glass  tube  8  cm.  in  diameter  and  35  cm.  long  blown 
into  a  slight  bulb  at  the  lower  end,  and  provided  with 
side  tubes  for  connexion  to  the  vacuum  pump  and  for 
the  insertion  of  a  thermometer.  The  upper  end  of 
the  tube  is  closed  with  a  rubber  stopper  carrying  a 
wide  tube  ending  in  a  bulb,  and  provided  with  an 
inner  tube  for  the  circulation  of  water,  so  as  to  cause 
the  sublimed  substance  to  condense  on  the  bulb. 
The  outer  tube  is  heated  either  electrically  or  by 
immersion  in  an  oil-bath.  The  sublimation  temper- 
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afcure  of  naphthalene  in  this  apparatus  is  100°  (0-05 
nun.),  of  1  :  5-dihydroxynaplithalene  270“  (1  mm.), 
of  “  l-hydroxy-5-tetralone  ”  220°  (1  mm.),  of 

“  a-diphenoi”  2S0°  (0-025  mm.),  of  “  x-dinaphthol  ” 
3204'  (0-025  mm.),  and  of  salicylic  acid  140°  (0-05  mm.). 
JSTo  decomposition  takes  place  in  subliming  any  of 
these  substances,  and  the  products  obtained  are  very 
pure.  A.  E,  Powell. 

Arrangement  for  alternating-current  electro¬ 
lysis.  H.  J.  S.  Sand  and  W.  V.  Lloyd  (J.C.S., 
1920,  2971— 2973).— The  circuit  makes  use  of  a  source 
of  continuous  current  and  a  revolving  three-point 
commutator.  The  ammeter  may  be  a  direct-current 
instrument.  To  measure  electrode  potentials  during 
each  pulse,  a  second  two-point  revolving  commutator 
is  mounted  on  the  same  shaft  as  the  first. 

W.  Thomas. 

[Laboratory]  filtering  devices.  H.  B.  Gordon. 

—See  B.,  1926,  907. 

Flask  for  recovery  of  volatile  liquids.  M. 
Nierenstein  (Analyst,  1926,  51,  569). — Volatile 
solvents  may  be  recovered  with  a  loss  of  about  5% 
by  means  of  a  round-bottomed  flask  with  a  bent- 
over  neck  for  attachment  to  the  condenser,  and  with  a 


vertical  arm  from  the  bend  of  the  neck  to  carry  a  reflux 

condenser.  D.  G.  Hewer. 

Rapid  dialyser.  A.  Gutbier  and  R.  Fahr  (Z. 
anorg.  Chem.,  1926,  157,  345 — 348). — A  new  model 
of  the  well-known  apparatus.  R.  Cdthill. 

Vacuum  dryer  for  laboratory  work.  A.  Rieciib 
(Chem.-Ztg..  1926,50,891)  . — A  simple  glass  apparatus 
for  keeping  the  drying  tube  at  any  desired  temperature 
by  means  of  a  liquid  of  suitable  b.  p.  is  described. 

S.  I.  Levy. 

Duplex  m.-p.  apparatus.  F.  J.  F.  Muschter 
(Cliem.  Weekblad,  1926,23,552). — A  simple  apparatus 
is  described  by  which  two  or  more  thermometers  may 
be  employed  in  different  parts  of  the  apparatus,  which 
may  be  heated  separately-  or  together.  It  consists 
of  two  or  more  wide  vertical  tubes  connected  b}1- 
narrower  tubing  so  arranged  as  to  permit  the  desired 
heating.  S.  I.  Levy. 

Titration  apparatus.  Baader  (Chem.-Ztg.,  1926, 
50,  891). — The  titration  is  carried  out  in  a  wide- 
mouthed  conical  flask  provided  with  a  narrow  glass 
side  tube  sealed  in  at  the  top  and  bottom,  which 
facilitates  observation  of  colour  changes. 

S.  I.  Levy. 
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Constitution  of  the  chalcedons  and  quartzines. 
L,  Lqncjchambon  (Compt.  rend.,  1926,  183,  1116 — 
1118). — The  identity  of  quartzine  (occurring  in  crystall¬ 
ine.  fibrous  form  in  chalcedons)  with  quartz  has  been 
established  by  means  of  dilatometrie  analysis,  radio¬ 
grams,  and  density  determinations  of  the  constituents 
of  pure  chalcedons.  The  chalcedons  consist  of  opal 
and  crystalline  silica  in  a  fibrous  form,  chalcedony 
itself  containing  4%  and  96%  of  the  former  and 
latter,  respectively.  Its  high  degree  of  hydration 
(50%)  accounts  for  its  permeability.  The  quartzine 
fibres  are  agglomerated  by  the  opal.  J.  Grant. 

Relation  between  kaolin  and  clays.  G.  Calsow 
(Chem.  Erde,  1926,  2,  415 — 441). — Partial  analyses 
are  given  of  eight  samples  of  kaolin,  montmorillonite, 
and  other  clays.  These  materials  were  heated  under 
4  mm.  pressure,  and  curves  show  the  loss  of  water 
with  rise  of  temperature.  Kaolin  loses  the  bulk  of 
its  water  between  400“  and  450°.  L.  J.  SrEXCER. 

Relation  between  kaolin  and  clays,  G.  Linck 


and  -G.  Calsow  (Chem.  Erde,  1926,  2,  442 — 
445;  cf.  preceding  abstract). — From  the  amount  of 
water  lost  between  400°  and  450®  the  amount  of 
crystalline  kaolin  present  in  the  clays  examined  is 
calculated,  the  remainder  being  assumed  to  be 
amorphous  clay  material.  L.  J.  Spencer. 

Noteworthy  Vesuvian  sublimates.  G.  Carobbi 
(Atti  R.  Accad.  Lincei,  1926,  [vi],  4  ,  306—311). — A 
deposit  from  a  boric  acid  furaarole  on  Vesuvius  con¬ 
tained  appreciable  traces  both  of  soluble  vanadium 
compounds  and  of  soluble  titanium  compounds. 

T.  H.  Pope. 

Application  of  X-rays  to  chemical  analysis. 
I.  Analysis  of  molybdenite  from  Zovon.  G. 
Natta  (Gazzetta,  1926,  56,  651 — 654). — Deformed 
lamina;,  weighing  in  some  eases  as  little  as  0-02  mg., 
found  in  trachite  from  Zovon,  are  identified  as  molyb¬ 
denite  by  the  rotating  crystal  method  of  X-ray 
analysis.  For  the  side  of  the  base  of  the  crystal 
unit  the  value  12-22  A.  is  obtained.  T.  H.  Pope. 


Organic  Chemistry. 


Stereochemistry  of  ethylene  derivatives.  J.  A. 

Le  Bel  (Compt.  rend.,  1926,  183,  8S9).— The  exist¬ 
ence  of  three  isomeric  forms  of  a  substance  of  the 
type  CMR’.CR"R'"  (Dufraisse  and  Gillet,  this  vol., 
58),  which  cannot  be  explained  by  the  classical 
theory,  may  be  ascribed  to  the  possibility  of  three 
equilibrium  positions  of  the  molecule  under  the 
mutual  attractions  and  repulsions  of  the  four  different 
radicals.  H.  E,  F.  Notton. 


-Hexene.  H.  van  Rissbghem  (Bull.  Soc.  chim. 
Belg.,  1926,  35,  387).— A  “-Hexene  obtained  by 
Brooks  and  Humphrey’s  method  is  contaminated 
with  a  halogen  derivative,  probably  allyl  bromide. 
The  following  constants  are  given  for  pure  A“-hexene  : 
b.  p.  63-357760  mm.  (±0-05°),  df  0-67875,  m.  p. 
—  139°,  and  for  afi-dibromohexane,  b.  p.  87’  / 16  nira. 
(±0-2°),  df  1-5872  (cf.  Kirrmann,  A.,  1926,  934), 

R.  Brightman. 
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Action  of  perbenzoic  and  peracetic  acids  on 
unsaturated  substances.  J .  Boeseken  (Rec.  trav. 
chim.,  1926,  45,  838— 844).— When  the  double  linking 
in  an  organic  substance  is  conjugated  with  the 
carbonyl  group,  either  free,  as  an  acetal,  or  in  the 
carboxyl  group,  it  is  not  attacked.  Thus  ethyl 
fumarato  and  maleate  on  treatment  with  perbenzoic 
acid  yield  only  polymerides.  Diallyl  on  treatment 
with  the  peracid  in  chloroform  solution  yields  the 
dieyclie  oxide,  which  was  not  isolated,  since  it  is 
completely  volatile  in  chloroform,  and  on  hydrolysis 
with  dilute  sulphuric  acid  yields  an  undistillablc 
substance,  df  1-2332,  1-4845,  which  is  probably  the 

,  ,  .  . .  0  H  •  CHL,  ■  CH  ■  [0  H ,,]  ,-CH  ■  CXI  „  ■  0  H 

furan  derivative  2  7^  2J2j  2  or 

AW.nrr  .nu.rnTJ  i 

Un  0±l2*Urt  [lyii2J2*brl(Ull)‘OJl2  nQ^. 
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expected  hexane-ajkj-tetrol,  since  it  does  not  form 

a  cyclic  derivative  with  acetone.  On  oxidation  with 
potassium  permanganate  in  neutral  solution  at  —45°, 
diallyl  yields  A*-hexene-sf-diol  (b.  p.  60 — 85°  in  an 
absolute  vacuum)  and  hexane- «f3e£-tetrol,  which 
yield  the  cyclic  isapropylidene  ethers,  b.  p.  166 — 
167°/760  mm.,  and  m.  p.  65°,  respectively.  y-Mcthyl- 
A'-butcne  on  oxidation  with  perbenzoic  acid  yields 
the  cyclic  oxide ;  this  on  hydrolysis  yields  y-methyl- 
butanc  -xB-diol,  b.  p.  97 — 98°/18  mm.,  which  on 
treatment  with  a  1%  solution  of  hydrochloric  acid 
in  acetone  yields  the  isopropylidene  ether,  b.  p.  136 — 
137°/760  mm.,  n  1-4110.  (i -Methyl- Aa-butene  on 
oxidation  with  peracetic  acid  yields  p-methylbutane- 
ag-diol,  b.  p.  187°/760  mm.  (after  liberation  from  the 
diacetate,  which  is  originally  formed),  which  with 
acetone  yields  the  corresponding  iso propylidene  ether, 
b.  p.  129°/760  mm.  J.  W.  Baker. 

A^’-Octadi-mene.  R.  Lestieau  and  Deluchat 
(Compt.  rend.,  1926,  183,  889— 891).— gS-Dibromo- 
A ''-butene  reacts  with  magnesium  in  ethereal  solution, 
forming  ^-dibromo-^-octadiene,  b.  p.  112—114711 
mm.,  d“  1-517,  n\s,  1-525,  together  with  a  magnesium 
compound  which  is  converted  by  chloromethyl  ether 
into  (?)  $-bromo-s-methozy-A,’l-pentene,  b.  p.  63-5°/ll 
mm.,  da  1-30S9,  1-474.  The  dibromo-oetadiene 

is  converted  by  alcoholic  potassium  hydroxide  into 
A*» -octadi-inene,  b.  p.  135—136°,  d3'  0-8169,  n%  1-453 
(silver  salt,  0gH8Ag2,2AgN03),  which  readily  absorbs 
atmospheric  oxygen.  H.  E.  F.  Notton. 

Preparation  of  S-chloroallyl  chloride.  L.  Bert 
and  P.  0.  Dorieb  (Bull.  Soe.  chim.,  1926,  [iv],  39, 
1573 — '1575). — Substitution  of  technical  glycerol  ay-di- 

chlorohydrin  for  the  purified  material  in  Hill  and 
Fischer’s  process  (A.,  1923,  i,  8)  gives  470  g.,  aa 
against  312  g.,  of  pure  (3-chloroallyl  chloride  per  kg. 

of  crude  diehlorohydrin.  Certain  experimental  pre¬ 
cautions  are  described.  M,  Clark. 

Nitrosyl  derivatives  of  bivalent  sulphur.  II. 
Nitrosylethylmercaptide  [ethyl  thionitrite].  H. 
Lecher  and  W.  Siefken  (Ber.,  1926,  59,  [B\  2594— 
2601;  cf.  A.,  J92G,  819;  Tasker  and  Jones,  J.C.S., 
1909,  95,  1917). — Even  at  very  low  temperatures, 
nitrosyl  chloride  and  ethyl  mercaptan  react  violently, 
giving  mainly  hydrogen  chloride,  nitric  oxide,  and 
diethyl  disulphide,  with  a  little  hydroxylamine  hydro¬ 
chloride  and  ethyl  thionitrite.  'in  the  presence  of 


decahydronaphthalene  at  —50°,  ethyl  thionitrite  is 
formed  in  80%  yield,  but  its  isolation  is  accompanied 
by  very  considerable  loss,  so  that  the  method  is  less 
convenient  than  that  starting  from  ethyl  nitrite  and 
ethyl  mercaptan.  Ethyl  thionitrite  is  very  stable 
towards  alcoholic  potassium  hydroxide,  probably 
owing  to  the  inability  of  the  ~ NX)  group  to  add 
water  or  alkali  hydroxide.  This  inability  explains 
the  ready  formation  of  ethyl  thionitrite  from  ethyl 
mercaptan  and  ethyl  nitrite  according  to  the  scheme  : 
EtO-JLO+HSEt  "  EtO-N(OH)-SEt — y  EtOH-f 
OiN-SEt,  and  the  failure  of  the  thionitrite  at  its 
b.  p.  to  react  with  amyl  alcohol.  The  remarkable 
colour  of  the  thionitrites  is  attributed  to  the  loosely- 
united  valency  electrons  between  the  sulphur  and 
nitrogen  atoms,  and  not  to  the  nitrosyl  group,  which, 
in  these  compounds,  is  an  unusually  stable  complex. 
The  formation  of  thionitrite  from  ethyl  or  amyl  nitrite 
may  be  used  as  a  colour  test  for  mercaptans,  but  the 
method  is  less  sensitive  than  the  mercuric  chloride  test. 

Ethyl  nitrite  and  triphenylthiolmethane  afford 
triphenylmethyl  thionitrite,  m.  p.  99°  (deeomp.)  after 
darkening  at  95°  when  slowly  heated,  in  theoretical 
yield.  H.  Wren. 

Dihalogenomethanesulphonic  acids.  H.  J. 
Backer  (Rec.  trav.  chim.,  1926,  45,  830 — 837). — 
Dihalogenomethanesulphonic  acids  have  been  pre¬ 
pared  in  good  yields  by  the  action  of  the  halogen 
(or  an  acidified  mixture  of  the  barium  halide  and 
halate)  on  barium  sulphoacetate  in  sealed  tubes  at 
159 — 210°,  according  to  the  individual  case.  All  the 
acids  obtained  are  extremely  deliquescent,  but  lose 
a  portion  of  their  water  of  crystallisation  on  exposure 
to  phosphoric  oxide  in  a  vacuum.  They  are  best 
purified  by  crystallisation  of  their  barium  salts,  the 
solubilities  of  which  have  been  determined.  The 
following  acids  have  been  prepared  (the  solubility 
data  refer  to  g.  of  anhydrous  salt  per  100  g.  of  aqueous 
solution  at  25°)  :  dichloromethanesulphonie  acid 
-flH20,  m.  p.  70°  ( barium  +  1H20,  solubility  47-86  g., 
anhydrous,  91-79  g.,  and  potassium  salts);  dibromo- 
methanesulpbonie  acid  ~}-lH20,  m.  p.  73°  (barium 
+  IH20,  solubility  33-30  g.,  anhydrous,  49-92  g. ; 
potassium,  sodium,  and  thallous  salts);  di-iodo- 
methanesulphonic  acid  +2H20,  m.  p.  61°  ( barium 
-f2H20,  -}-3H20,  and  +Cll20,  solubility  of  last- 
named  14-70  g.,  anhydrous  17-23  g. ;  potassium  ahd 
sodium  salts);  chlorobromomethanesulphonic  acid 
-flH20,  m.  p.  63°  (barium  -f  1H,0,  solubility  42-88  g., 
anhydrous  75-07  g. ;  potassium" sodium,  and  thallms 
salts) ;  chloroiodomethanesulphonic  acid  -j-  2HaO , 
m.  p.  64°  ( barium  +1H20,  solubility  45-40  g.,  an¬ 
hydrous  83-15  g.,  and  sodium  salts);  bromoiodo- 
melhanesulpkmic  acid  +1H20,  m,  p.  87°  ( barium 
salt  +1H20  and  -f3H20,  solubility  of  the  latter 
35-11  g. ;  anhydrous  54-11  g.).  J.  W.  Baker. 

[Decomposition  of  formic  acid  by  ultra-violet 
light.]  A.  Kail  an  (Ber.,  1926,  59,  [B],  2493;  cf. 
A.,  1920,  ii,  576). — A  claim  for  priority  against 
Muller  and  Hentschel  (A.,  1926,  1124).  H.  Wren. 

Manufacture  of  acetic  anhydride.  H.  Dreyfus. 

— See  B.,  1926,  995. 

Separation  of  fatty  acids.  A.  H.  Lewis  (Bio- 
chem.  J.,  1926,  20,  1356 — 1363). — Saturated  and  un- 
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saturated  fatty  acids  and  their  triglycerides  form 
phenylhj  drazidcs,  but  these  arc  unsuitable  as  a  means 
of  separating  fatty  acids  owing  to  the  similarity  of 
their  solubility  in  various  media.  Hydroxylamine 
in  the  presence  of  sodium  ethoxide  reacts  with  the 
triglycerides  of  the  fatty  acids  to  give  hydroxainic 
acids.  The  sodium  salts  of  the  hydroxamic  acids 
from  palmitic  and  stearic  acids  are  completely  in¬ 
soluble  in  alcohol,  but  with  decrease  of  mol.  wt.  the 
solubility  increases.  The  lauric  acid  derivative  is 
appreciably  soluble,  whilst  that  of  heptoie  acid  is 
totally  soluble  in  alcohol.  The  sodium  salts  of  the 
hydroxamic  acids  from  unsaturated  fatty  acids  and 
from  the  hydroxy-fatty  acids  are  completely  soluble 
in  alcohol.  The  above  groups  of  fatty  acids  can 
therefore  be  separated  by  this  method  when  present 
as  glycerides  in  natural  oils.  S.  S.  Zilva. 

Use  of  phosphorus  pentachloride  in  the 
preparation  of  glycerides.  R,  K.  Newman,  V.  M. 
Trikojus,  and  G.  Harker  (J.  Proc.  Roy.  Soc.  New 
South  Wales,  1925,  59,  293 — 300). — Glycerides  are 
readily  obtained  by  heating  glycerol  with  phosphorus 
pentachloride  (1  mol.)  and  the  sodium  salt  of  a  fatty 
acid  (51  mols.)  at  200°  for  9  lirs.  Tributyrin  (yield 
93%)  lias  b,  p.  310°  (corr.)  and  192— 196°/2G  mm., 
df  1  0350,  wB  1-43585.  Triisovalcrin,  b.  p.  330-5°, 
209-5— 210-5727  mm.,  df  0-9984,  rif  1-43535.  The 
method  is  also  general  for  the  preparation  of  esters, 
ethyl  acetate  being  obtained  from  phosphorus  penta¬ 
chloride  (1  mol.),  ethyl  alcohol  (3  mols.),  and  sodium 
acetate  (4  mols.).  Tributyrin  results  from  heating 
glycerol  with  butyric  acid  (6  mols.),  so  that  the 
water  produced  is  continuously  fractionated  away 
(yield  80%).  G.  M.  Bennett. 

Undecenoic  acid  and  its  homologues.  I. 
P.  Chuit,  P.  Boelsinc,  J.  Hattsser,  and  G.  Malet 
(Helv.  Chim.  Acta,  1926,  9,  1074—1093). — The  action 
of  dry  hydrogen  bromide  on  undeccnol  ( acetate ,  b.  p. 
125 — 127°/7  mm.,  dlh  0-8858;  undecenoate,  b.  p, 
225°/S  mm.,  d15  0-877)  at  130°,  yields  mainly  undecenul 
bromide,  CH2:CH-[CH2]s-CH2Br,  b.  p.  117— 118°/8 
mm.,  d15  1-070,  which  on  treatment  with  ozone  yields 
i-bromodecoic  acid,  m.  p.  39-5 — 40-5°,  b.  p.  160°/1 
mm.  {methyl  ester,  b.  p.  161— 163°/12  mm.,  135 — 
136°/l-5  mm,,  dla  1-177),  and  the  corresponding 
aldehyde,  b.  p.  128— 130°/3  mm.,  d15  1-22  [semi- 
carbazone,  m.  p.  85-5 — 86-5°),  which  rapidly  oxidises 
in  the  air.  When  the  bromo-acid  is  boiled  with 
potassium  acetate  and  glacial  acetic  acid,  it  yields 
tho  acetyl  derivative,  m.  p.  36—37°,  b.  p.  172— 174°/2 
mm.,  of  i-hydroxydecoic  acid,  m.  p.  75-5 — 76-5° 
(methyl  ester,  m.  p.  15°,  b.  p.  165— 166°/13  mm.; 
cf.  Grim  and  Wirth,  A.,  1922,  i,  804).  The  action 
of  hydrogen  bromide  on  undecenol  in  a  freezing 
mixture  yields  x.-bromoundecan-i-ol,  b.  p.  168 — 169°/ 
15  mm.,  dla  1  152,  which  on  treatment  with  acetic 
acid  and  potassium  acetate  and  subsequent  hydrolysis 

yields  undecane-an-diol,  m.  p.  48 — 48-5°,  b.  p.  168 _ 

169°/S  mm.  [diphenylur ethane,  m.  p.  93 — 94°,  not 
identical  with  the  phenylurethane  of  undeeane-aX-diol 
(Chuit,  A.,  1926,  499),  m.  p.  139—140°],  together 
with  moundecenol,  C H  5  lelCH- [CH, '] „ ■  C II, ■  O  H  b  p 
124— 125°/8  mm.,  dls  0-S507,  1-4535  {acetate, 

b.  p.  127 — 128°/7  mm.,  d'5  0-8S41 ;  phenylurethane, 


m.  p.  65 — 66°).  The  action  of  hydrogen  bromide 
under  either  of  the  conditions  mentioned  above  yields 
also  ixK-dibromoundecane,  b.  p.  164 — 165°/8  mm.,  d15 
1-323,  which  on  treatment  with  acetic  acid  and 
potassium  acetate  and  subsequent  hydrolysis  yields 
the  ax-diol.  This  glycol,  on  oxidation  with  chromic 
acid  in  acetic  acid  solution,  yields  K-ketoundecan-a.-ol, 
m.  p.  42- — 43°,  b.  p.  175 — 176°/16-5  mm.  {acetate,  b.  p. 
167 — 168°/11  mm.,  135°/1  mm. ;  semicarbazone  of  the 
acetate,  m.  p.  100—100-5°),  and  t-keioundecoic  acid, 
m.  p.  58-5 — 59-5°,  b.  p.  166 — 167°/1  mm.  {methyl 
ester,  m.  p.  17°,  b.  p.  163— lG4°/13-5  mm.,  d20  0-959). 
Oxidation  of  undecenol  with  sodium  dichromate 
yields  undecoic  acid  (chief  product)  and  sebacic  acid, 
which  is  also  obtained  when  undecenoic  acid  is 
oxidised  with  chromic  acid,  potassium  permanganate, 
or  ozone.  Oxidation  of  i.soundecenol  similarly  yields 
isoundeeenoie  acid  (Krafft  and  Seldis,  A.,  1901,  i, 
115)  and  azelaie  acid,  which  is  also  obtained  by  the 
oxidation  of  2'soundecenoic  acid.  Attempts  to  pre¬ 
pare  isoundecenoic  acid  (1)  by  the  action  of  potassium 
hydroxide  at  220 — 240°  on  undecenoic  acid  or  (2)  by 
the  dehydration  of  i-hydroxyimdocoie  acid  (below) 
with  p-naphthalenesulphonic  acid  yield  a  mixture  of 
KOundeeenoic  acid  (80%)  and  undecenoic  acid, 
together  with  a  little  of  the  allo-iorm  of  the  former, 
which  lowers  the  m.  p.  of  the  mixture  below  the 
eutectic  mixture  of  the  main  products.  Treatment 
of  methyl  t-bromoundecoate  (obtained  by  the  action 
of  hydrogen  bromide  on  undecenoic  acid  at  0°)  with 
potassium  acetate  and  acetic  acid  yields  the  acetyl 
derivative  of  the  methyl  ester,  b,  p.  178°/15  mm., 
d1'3  0-960,  of  L-hydroxyundecoic  acid,  m.  p.  49-5°,  which 
is  liberated  on  hydrolysis  {methyl  ester,  m.  p.  21-5°, 
b.  p.  152°/8  mm.).  On  oxidation,  this  acid  yields 
t-ketoundecoic  acid,  and  on  reduction  it  gives  un- 
decane-ocA,--diol.  J.  W.  Baker. 

Preparation  of  a-substituted  valerolactones. 
G.  Darzens  (Compt.  rend.,  1926,  183,  1110 — 1112). 
— The  conversion  of  (3-plicnyl-a-allylpropionic  acid 
into  methyltetrahydronaphthalenecarboxylic  acid  by 
the  action  of  80%  sulphuric  acid  at  90°  (A.,  1926, 
1239)  is  accompanied  by  the  formation  of  a-benzyl- 
valero-y-lactone,  b.  p.  188 — 190°/20  mm.,  which  is  not 
itself  convertible  into  the  tetrahydronaphthalene 
derivative.  The  reaction  is  general  for  a-alkyl-a-allyl- 
acetie  acids,  and  thus  are  obtained  a.-isobutylvalero- 
lactone,  b.  p.  119 — 120°/I6  mm.,  and  a-iso octyl- 
valerolactone,  b.  p.  165 — 170°/18  mm. 

J.  W.  Baker. 

Carbon  suboxide.  O.  Diels  and  K.  Hansen 
(Ber.,  1926,  59,  [B],  2555—2560;  cf.  Diels  and  Lalin, 
A.,  1908,  i,  939). — Carbon  suboxide  reacts  with 
sulphur  dioxide  at  a  low  temperature  in  tho  presence 
of  minute  traces  of  rubber  or  sulphur,  yielding  a 
colourless  solid  substance  which  is  very  unstable  and 
sensitive  to  air.  Its  composition  has  not  been  estab¬ 
lished  with  certainty,  but,  since  its  formation  is 
attended  by  production  of  carbon  dioxide,  the  con¬ 
stitution  COiCiSO  is  suggested.  Carbon  suboxidc 
gives  yellow  to  orange,  amorphous  additive  com¬ 
pounds  with  tertiary  bases.  The  mode  of  union  is 
not  established,  but  does  not  appear  very  intimate. 
The  following  compounds  are  described  :  with  iso- 
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quinoline,  C9H7N,C302,  m.  p.  112—115°  (decomp.) 
after  darkening  at  100° ;  with  quinoline, 

C9H7N,2C302,  m.  p.  about  115°  (deeomp.),  which  is 
converted  by  phenylhydrazine  into  the  compound, 
C9H-N,2C302,NHPlrNH2 ;  with  2-mcthylquinoline, 
C10H9N,2C3O2 ;  with  nicotine,  C10H14N2,3C3O2,  m.  p. 
about  100°;  with  codeine,  C18H2103N,5C302,  m.  p. 
155 — 160°  (decomp.) ;  with  atropine, 
C17H2303N,5C302,  m.  p.  115 — 120°  after  darkening; 
with  quinine,  C20H24O2N2,7C3O2,  m,  p.  135°  (decomp.). 
Triethylphosphine  (1  mol.)  and  carbon  suboxide 
(4  mols.)  give  an  amorphous  additive  compound. 

H.  Wren. 

Addition  of  alkali  alkoxide  to  esters.  II. 
F.  Adickes  (Bor.,  1926,  59,  [II],  2522 — 2533 ;  cf.  A., 
1925,  i,  1378). — Esters  of  oxalic  acid  are  not  able 
to  add  more  than  1  mol.  of  alkali  alkoxide.  The 
formation  of  additive  compounds  is  not  observed 
with  esters  of  formic,  carbonic,  benzoic,  acetic,  mono-, 
di-,  or  tri-phenylacetic  acids.  Trichloroacetic  esters 
and  sodium  ethoxide  immediately  yield  sodium 
chloride.  Ethyl  malonate  immediately  gives  ethyl 
sodiomalonate  (conveniently  prepared  by  treating 
sodium  with  a  slight  excess  of  ethyl  malonate  dis¬ 
solved  in  ether  and  addition  of  light  petroleum  to 
the  solution) ;  the  possibility  of  intermediate  form¬ 
ation  of  an  additive  compound  is  not  excluded.  Ethyl 
dicthylmalonate  does  not  unite  with  sodium  ethoxide. 
Reaction  is  not  observed  with  compounds  in  which 
the  carboxyl  groups  are  separated  by  a  greater  number 
of  carbon  atoms  (succinic  and  phthalic  esters).  If, 
however,  the  carboxyl  groups  are  united  by  an  ali¬ 
phatic  •CIO  linking,  reactivity  is  again  observed, 
as  instanced  by  ethyl  fumarate.  In  general,  addition 
of  sodium  alkoxide  appears  invariably  possible 
with  molecules  containing  the  system  R-CO-CO-K', 
even  when  neither  R  nor  R'  is  a  carboxyl  group. 
Thus  benzil  unites  with  sodium  ethoxide,  as  appar¬ 
ently  do  also  ethyl  glyoxylate  and  ethyl  mesoxalate. 
Ethyl  pyruvate  combines  very  readily  with  1  mol.  of 
sodium  alkoxide,  but  the  constitution  of  the  additive 
compound  could  not  be  established  with  certainty 
by  reason  of  its  great  reactivity.  It  is,  however, 
highly  probable  that  addition  occurs  at  the  carboxyl, 
and  not  at  the  carbonyl  group,  since  pyruvic  acid  is 
present  in  the  additive  compound  in  polymerised 
form,  and,  further,  the  compound  Is  not  converted 
by  ethyl  iodide  into  diethoxypropionic  ester,  as  would 
be  expected  if  reaction  had  occurred  at  the  carbonyl 
group.  The  second  necessary  CIO  double  linking  can 
be  replaced  by  the  aliphatic  CIC  linking,  as  shown  by 
the  reactivity  of  acrylic,  crotonie,  and  cinnamic  esters. 

Arguments  are  advanced  against  the  constitution, 
COMe-CH2*C(OEt)2*ONa,  assigned  by  Scheibler  and 
Voss  (A.,  1920,  i,  366)  to  the  intermediate  product 
of  the  acetoacetic  ester  synthesis.  The  assumption 
of  the  formation  of  an  additive  product  from  ethyl 
acetate  and  sodium  ethoxide  does  not  appear  to  be 
supported  by  experimental  evidence.  H.  Wren. 

Stereochemistry  of  the  tetrahedral  carbon 
atom,  rv.  Isomerism  of  the  chloromalic 
acids.  R.  Kuhn  and  R.  Zell  (Ber.,  1926,  59, 
[B],  2514 — 2521 ;  cf.  A.,  1925,  i,  780  ;  1926,  505). — - 
(— )4raH,s-Oxidoethylene-a[l-dicarboxylic  acid  is  con¬ 


veniently  prepared  by  treating  methyl  monoacetyl-d- 
tartrate  with  thionyl  chloride  in  pyridine  solution, 
followed  by  successive  treatment  of  the  product  with 
acid  and  alkali  hydroxide.  The  mixture  of  (— )-lrans- 
oxidoethylene-ccp-diearboxylic  acid  (96%)  and  chloro¬ 
malic  acid-II  is  separated  into  its  components  by 
means  of  the  barium  salts.  (  —  J-frans-Oxidoethylene- 
ap-dicarboxylic  acid,  m.  p.  180°  (corr.  decomp.), 
[a]>s  —100°  in  water,  gives  a  potassium  hydrogen  salt 
(+HzO),  [a]1®  —100°  in  water,  normal  calcium  salt 
(  j-H.,0),  and  anhydrous  barium  salt.  The  mother- 
liquors  from  the  barium  (— )-fm»w-oxidoethylene-«P- 
dicarboxylate  when  treated  with  an  excess  of  alkali 
hydroxide  afford  cts-oxkloethylene-a+dicarboxylic 
acid,  thus  confirming  the  conclusion  of  Freudenberg 
and  Brauns  (A.,  1922,  i,  623)  that  partial  inversion 
occurs  during  the  replacement  of  the  hydroxyl  group 
of  methyl  monoacetyltartrate  by  chlorine  by  means 
of  thionyl  chloride.  Hydrolysis  of  ( — )-trans-oxido- 
ethylene-ap-dicarboxylic  acid  affords  d-tartaric  acid 
mixed  with  a  little  m&sotartaric  acid.  Ethereal 
hydrogen  chloride  transforms  it  quantitatively  into 
(— )-chloromalic  acid-I,  m.  p.  165 — 166°  (deeomp.), 
[a]1*  -8-0°  in  water,  [«%  —31-1°  in  ethyl  acetate, 
[a]],  —11-5°  in  96%  alcohol  [Sonn  and  Rosinsky  (A., 

1925,  i,  1237)  give  m.  p.  153°] ;  the  potassium  hydrogen, 
barium  (+3II20),  and  calcium  salts,  the  dimethyl 
ester,  b.  p.  140714-5  mm.,  df  1-3598,  nf,  1-4594, 
[«]«  — 22-05°,  and  diethyl  ester,  b.  p.  147°/11  mm., 
df  1-2366,  «?>  1-4524,  [a]25  —16-82°,  are  described. 
The  optical  homogeneity  of  ( — )-cliloromalic  acid-I 
is  established  by  its  quantitative  reconversion  into 
(_)^ra.)W-oxidoethylene-a(3-dicarboxylic  acid.  Re¬ 
duction  of  (—) -chloromalic  acid-I  affords  d-malic 
acid,  whilst  hydrotysis  converts  it  into  d-tartaric  acid 
mixed  with  a  little  m&so-acid,  thus  confirming  the 
configurative  relationship  of  d-malic  and  d-tartaric 
acids  (cf.  Freudenberg  and  Brauns,  loc.  cit.). 

Chloromalic  acid-II  is  conveniently  resolved  into 
its  optical  antipodes  by  fractional  crystallisation 
of  the  morphine  hydrogen  salt  from  96%  alcohol. 
(-\~)-Chloromalic  acid- II  has  m.  p.  166 — 167°  (deeomp.), 
[a]t)  +9-354;  1-5°  in  water  (morphine  hydrogen  salt, 
[«][,  —72-6°  in  water);  it  is  slowly  converted  by 
boiling  water  into  masotartaric  acid.  (-)-CMoro- 
malic  acid,  m.  p.  166 — 167°  (deeomp.),  is  reduced  to 
f-malic  acid.  H.  Wren. 

Properties  of  molybdomalic  complexes.  II. 
Action  of  bases.  E.  Darmois  (Bull.  Soc.  chim., 

1926,  [iv],  39,  1515—1527;  cf.  A.,  1926,  559,  723).— 
The  action  of  bases  (ammonium,  barium,  and  sodium 
hydroxides,  aniline,  etc.)  on  a-ammonium  d-dimolyb- 
domalate  is  studied  by  polarimetric  and  other  methods. 
On  progressive  addition  of  a  base  to  a  dilute  solution 
of  the  complex,  the  latter  tends  towards  a  feeble 
lsevorotation ;  with  concentrated  solutions,  however, 
this  state  is  attained  more  rapidly,  and  the  solution 
then  becomes  dextrorotatory  again,  passing  through 
a  maximum.  The  base  probably  combines  with  a 
part  of  the  molybdic  acid,  forming,  in  the  case  of 
ammonia,  the  Isevo-eompound  Mo03,2C4H405(NH4)2, 
which,  in  very  dilute  solution,  hydrolyses  to  the  less 
Uevorotatory  ammonium  malate.  In  concentrated 
solutions,  the  complex  compound , 
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4Mo03,5C1HG0&,llNH3,5H2Q,  exists,  intermediate  to 
4Mo03,2C4Hfi()s  (dextro)  and  Mo03,2C4H60s  (lsevo). 
It  is  formed  together  with  basic  molybdates.  An 
explanation  of  the  observed  maximum  dextrorotation 
is  offered.  Molybdomalatcs  are  considered  to  be 
derived  from  [Mo4On]H4,  and  structures  are  suggested 
for  the  compounds  4Mo03,2C4H405(NH4)®  and 
JUo03,2C4H5OtNH4  (cf.  A.,  1926,  457).  The  complex 
MoOg,2C4H405K2  is  decomposed  by  potassium  hydr¬ 
oxide  into  the  normal  malate  without  the  formation 
of  an  intermediate  complex.  The  work  of  Gcrnez  is 
explained  with  the  aid  of  the  results  (cf.  A.,  1891,  291, 
545).  S.  K.  Tweedy. 

Sapogenins  of  qnillaic  acid.  A.  Windatjs. 

F.  Hampe,  and  H.  Babe  (Z.  physiol.  Cheru.,  1926, 

160,  301 — 307). — Sthainer’s  saponin,  when  heated 
with  dilute  sulphuric  acid,  yields  prosapogenin, 
probably  a  dibasic  acid,  C35H5G012,  m.  p.  206—207° 
(decomp.)  {potassium  salt].  It  gives  an  oxime, 
C35H57012N,  m.  p.  258°,  and  when  treated  with  con¬ 
centrated'  hydrochloric  acid  yields  fnrfuraldehyde 
(1  mol.)  and  carbon  dioxide  (1  mol.),  thus  probably 
containing  either  glyeuronic  or  galaeturonic  acid. 
The  saponin,  when  heated  with  dilute  sulphuric  acid 
at  140 — 145°,  yields  endsapogenin,  a  monobasic  acid, 
C*HwO.,  m,  p.  294°  (decomp.) ;  the  potassium  salt, 
monomethyl  ester,  m.  p.  225°,  monoxime,  m.  p.  282°, 
semicarbazone,  m.  p.  288°,  diacetyl  derivative,  m.  p. 
250°,  and  methyl  ester  oxime,  in.  p.  238°,  are  described. 
It  does  not  contain  a  double  linking,  and  on  oxidation 
with  nitric  acid  yields  a  trinitrodicarboxylic  acid, 
C25H35O,0'N3,  m.  p.  240°  (decomp.)  [dimethyl  ester, 
in.  p.  197°  (decomp.)].  Endsapogenin  of  quillaie 
acid,  is,  therefore,  a  dihydroxyketocarboxylic  acid, 
and  is  not  closely  related  to  bile  acid,  as  was  supposed, 
and  cannot,  like  bile  aeid,  be  a  decomposition  product 
of  sterols.  P.  W.  Clutterbuck. 

py-Dihydroxy-AfGbutene-aS-dicarboxylic  acid, 
the  so-called  “  dihydroxymaleic  acid.”  H. 
Schmalfuss  and  H.  Bartiimeyek  (Z.  physiol.  Chem., 
1926,  160,  196 — 213), — Dihydroxymaleic  acid  may 
be  characterised  as  its  dimereurous  salt,  which  is, 
however,  very  unstable,  1  mol.  yielding,  on  treatment 
with  water  at  70°,  tartronic  acid  (1  mol.),  carbon 
dioxide  (1  mol.),  and  mercury  (2  atoms).  Dihydr¬ 
oxymaleic  acid  (1  mol.),  on  treatment  with  excess 
of  mercurous  nitrate,  yields  at  70°  nitric  acid  (8  mols.), 
carbon  dioxide  (4  mols.)  and  mercury  (8  atoms). 
Several  methods  for  the  determination  of  the  acid 
are  described,  and  its  possible  importance  in  the 
metabolism  of  Glaucium  luteum,  Scop.,  in  which  it  is 
found,  is  discussed.  The  limits  of  the  qualitative  test 
with  ferric  chloride  and  potassium  hydroxide  are 
0-05  mg.,  and  of  the  titanium  salt  test  0-01  mg.  of 
dihydroxymaleic  acid.  P.  W.  Clutter  buck. 

Double  citrates  of  quadrivalent  vanadium. 

G.  Caxneri  (Gazzetta,  1926,  56,  637— 642).— Addition 
of  citric  acid  to  the  solution  of  a  vanadyl  salt  and 
neutralisation  ol  the  liquid  with  ammonia  gives  a 
deep  blue  liquid,  further  addition  of  ammonia  then 
giving  a  precipitate  which  partly  rcdissolves  to  form 
a  brown  solution.  In  the  dilute  solutions,  ammonia 
ox  an  alkali  hydroxide  causes  change  in  colour  from 
blue  to  brown,  but  the  alkali  carbonates  do  not  alter 


the  colour.  This  behaviour  differs  sharply  from  that 
of  the  analogous  solutions  containing  tartaric  acid, 
which,  with  ammonia  or  an  alkali  carbonate,  give  a 
purplish-violet  solution  owing  to  the  formation  of 
complex  ions  corresponding  with  violet  vanadyl- 
tars,  rates.  Evaporation  of  the  neutralised  citric 
solutions  of  vanadyl  salts  yields  turquoise-blue  crystals 
of  double  citrates,  which  may  be  obtained  also  either 
by  dissolving  hydrated  vanadium  dioxide  in  citric 
acid  and  neutralising  with  alkali,  or  from  vanadates 
and  excess  of  citric  acid.  These  salts  dissolve  readily 
in  water  and  respond  to  all  the  characteristic  reactions 
of  ordinary  vanadyl  salts,  and  their  constitution, 
unlike  that  of  the  vanadyltartratcs,  in  which  the 
appearance  of  the  force  of  co-ordination  is  indicated 
by  their  colour  reaction,  seems  to  be 
0H-C(CH2-C02ll)yC02-V0-V0-C02-C(CH2-C02It)y0H. 
Thus,  the  presence  in  the  citric  acid  molecule  of  a 
carboxyl  and  a  hydroxyl  group  united  to  the  same 
carbon  atom  is  not  a  sufficient  condition  for  the  form¬ 
ation  of  internal  complex  salts.  The  double  citrates 
of  vanadyl  and  ammonium ,  (NH4)4(V0)3(C«H607)2, 
potassium  (+6H20),  and  sodium  (  +  12H20)  were 
analysed.  T.  H.  Pope. 

Products  of  the  bromination  of  paracetalde- 
hyde.  II.  A.  Stepanov,  N.  Preobraschenski, 
and  M.  Schtschukina  (Ber.,  1926,  59,  [B],  2533 — 
2538;  cf.  A,,  1925,  i,  1240). — The  action  of  bromine 
(1  mol.)  on  paracetaldehyde  at  —15°  gives  bromo- 
paracetaldehyde,  b.  p.  77-5°/8  mm.,  82-5°/10  mm., 
m.  p.  27-5°,  with  clibromoparacetaldehyde  and  un¬ 
changed  paracetaldehyde.  The  monobromo-com- 
pound  decomposes  smoothly  at  130°  into  browo- 
acetaldehyde  and  acetaldehyde,  from  which  it  can 
he  regenerated  under  the  influence  of  hydrogen 
bromide.  Paracetaldehyde  and  bromine  (2  mols.) 
afford  dibromoparacetaldehyde  in  89 — 94%  yield 
with  very  little  tribromoparacetaldehyde.  Complete 
action  between  paracetaldehyde  and  bromine  (3  mols.) 
is  very  slow,  and  is  complicated  by  the  action  of 
hydrogen  bromide  on  the  aldehyde,  resulting  in  the 
production  of  tetrabromobutaldchyde.  Attempts  to 
remove  the  liberated  hydrogen  bromide  by  operating 
in  the  presence  of  calcium  carbonate  show-  the  acid 
to  have  a  very  pronounced  accelerating  effect  on 
the  action. 

The  action  of  bromine  on  paracetaldehyde  is  accom¬ 
panied  by  only  slight  evolution  of  hydrogen  bromide. 
The  course  of  the  change  is  explained  on  the  hypothesis 
that  paracetaldehyde  is  in  equilibrium  with  a  small 
proportion  of  acetaldehyde  which,  under  the  influence 
of  bromine,  becomes  enolised  to  vinyl  alcohol ;  the 
latter  substance  combines  with  bromine,  yielding 
the  very  unstable  a$-dibromoethyl  aicohol,  b.  p.  31°/17 
mm.,  df  2-1782,  nf,  1-5492,  which  passes  into  tribromo¬ 
paracetaldehyde  and  hydrogen  bromide.  The  liber¬ 
ated  acid  combines  with  acetaldehyde  or  vinyl 
alcohol,  yielding  a-bromocthyl  alcohol,  which,  with 
a3-dibromoethyl  alcohol,  gives  a  mixture  of  mono- 
and  di-bromoparacetaldehyde.  H.  Wren. 

Ester  condensation  :  replacement  of  functional 
groups  under  the  action  of  aluminium  ethoxide. 
E,  Dworzak  (Monatsh.,  1926,  47,  11—16;  ef.  A., 
1925,  i,  783, 1239)  . — Chloral  is  converted  by  aluminium 
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ethoxide  in  benzene  solution  into  trichloro ethyl 
alcohol  (33%  yield)  together  with  small  quantities  of 
acetaldehyde,  paracetaldehyde,  and  ethyl  and 
triohloroethyl  trichloroacctates.  The  relation  of  the 
Tischtschenko  reaction  to  this  conversion  of  an 
aldehyde  into  its  alcohol  is  discussed  and  a  scheme  of 
connected,  reversible  reactions  is  given  in  which  the 
production  of  the  two  possible  aldehydes  and  the  four 
possible  esters  is  accounted  for.  G,  M.  Bennett. 

Process  of  making  aldols.  0.  J.  Herrly.— Sec 
B.,  1926,  995. 

Action  of  alkali  hydroxide  on  the  sodium  salt 
of  enolic  glutacondialdehyde.  Sorbaldehyde. 
P.  Baumgarten  and  G.  Glatzel  (Ber.,  1926,  59, 
[B],  2658—2665 ;  cf.  A.,  1926,  844).— Treatment  of  a 
solution  of  the  enolic  form  of  glutacondialdehyde  in 
7-5%  sodium  hydroxide  with  steam  yields  much 
resin,  formic  acid,  acetaldehyde,  crotonaldehyde, 
and  two  aldehydes,  C0H8O  and  C8H10O.  The  former 
of  these  is  identified  as  sorbaldehyde,  b.  p.  76°/30  mm. 
(semicarbazone,  m.  p.  203°),  since  it  is  oxidised  by 
silver  oxide  to  sorbic  acid  and  adds  4  atoms  of  bromine ; 
it  is  smoothly  hydrogenated  in  aqueous  suspension 
in  the  presence  of  palladium  to  a  saturated  aldehyde 
converted  by  silver  oxide  into  n-hexoic  acid.  The 
aldehyde,  C8H10O,  b.  p.  79°/l  mm.,  appears  to  be  a 
cyclic  compound,  since  it  reacts  with  bromine  with 
evolution  of  hydrogen  bromide ;  its  constitution 
could  not  be  established.  H.  Wren. 

Olefmic  terpene  ketones  from  volatile  oil  of 
flowering  Tagetes  glandulifera.  II.  T.  G.  H. 
Jones  (J.C.S.,  1926,  2767 — 2770).— Ethyl  z'sovalcryl- 
aeetate  condensed  with  sec. -butyl  iodide  in  presence 
of  sodium  ethoxide  gives  ethyl  Bec.-bvlylisomleryl- 
acetate ,  b.  p.  133°/24  mm.,  which  on  hydrolysis  with 
alcoholic  potassium  hydroxide  yields  yrj-dimelhyl- 
oclan-t-one,  b.  p.  1S7°/7C0  mm.,  a-5-’5  0-8190, 
?iu  1-4190.  Under  similar  conditions,  ethyl  iso- 
valerylacetate  and  ethyl  a-iodopropionate  give 
a-methyl-jJ-isovalcrylpropionic  acid,  in.  p.  166°, 
identical  with  the  acid  obtained  by  oxidising  yr/-di- 
methyl-A«-octen-E-one.  Hot  70%  sulphuric  acid 
converts  yrj  -d  i  m  e  thy  1  -  A-1  -  octen  -  e  -one  into  isovaleric 
acid,  methyl  ethyl  ketone,  and  methyl  isobutyl  ketone, 
the  latter  substance  being  produced  also  when 
tagetone  is  decomposed  by  boiling  alcoholic  potassium 
hydroxide.  Tagetone  is  probably  represented  by 
the  tautomeric  systems  •CO-CH2-C(:CH2)-CH!CH2  — 
*G(OH):ch-C(:gh2)-ch:ch,,  —  •co-CH:cMe-CH:cH2. 
The  compound  Ci0H18O  (see  A.,  1926,  72),  obtained 
by  the  reduction  of  tagetone  with  sodium  in  moist 
ether  or  with  zinc  dust  and  acetic  acid,  is  named 
tagetol.  H.  Burton. 

Interaction  of  amino-compounds  and  carbo¬ 
hydrates.  III.  Action  of  nitrous  acid  on  cer¬ 
tain  nitrogenous  sugar  derivatives  and  related 
compounds.  A.  Hynd  and  31.  G.  Macfarlane 
(Biochem.  J.,  1926,  20,  1264 — 1272). — Amino-com¬ 
pounds  reacting  with  nitrous  acid  can  bo  subdivided 
into  three  groups.  Compounds  such  as  glycine  and 
glucosimine  are  representatives  of  one  group  in  which 
the  nitrogen  is  liberated  readily  on  reaction  with 
nitrous  acid  in  the  presence  of  a  weak  acid.  In  the 


second  group,  which  is  represented  by  substances  like 
carbamide,  glucose  ureide,  and  glucosamine,  the 
liberation  of  nitrogen  proceeds  slowly  in  presence  of 
weak  acid,  but  rapidly  in  presence  of  a  strong  acid. 
Urethane,  guanidine,  and  creatine  are  typical  of  the 
third  group  of  compounds,  which  require  the  presence 
of  a  strong  acid  for  the  above  reaction.  A  number  of 
compounds  have  been  investigated  on  these  lines,  and 
structural  formula!  are  assigned  to  these  substances 
in  the  light  of  the  results  obtained  (cf.  Plimmer,  A., 
1926,  156).  S.  S.  Zilva. 

Carbohydrates.  V.  Bitter  taste  of  sugar 
derivatives.  P.  Briol  and  W.  Scheyer  (Z.  physiol. 
Chem.,  1926,  160,  214 — 233). — Nineteen  sugar  deriv¬ 
atives  of  solubilities  at  the  ordinary  temperature 
varying  between  4%  and  0-00125%  and  of  differing 
bitterness  to  taste  (when  compared  with  glucose 
penta-acetate  as  standard)  are  investigated  stalagmo- 
metrically,  and  it  is  shown  that  there  is  no  direct 
relationship  between  surface  activity  and  degree  of 
bitterness.  Introducing  groups  which  decrease  the 
solubility  in  water  and  increase  solubility  in  organic 
solvents  tends  to  augment  the  bitterness,  but  no 
parallel  could  be  drawn  between  solubility  and  bitter¬ 
ness.  Sucrose  octa-acetate  possesses  the  greatest 
degree  of  bitterness,  34x10"°  g.  being  detectable  by 
taste.  There  appears  to  be  a  relationship,  however, 
between  configuration  and  taste,  since  all  the  deriv¬ 
atives  of  [3 -glucose  are  more  hitter  than  those  of 
a-glucose.  P.  W.  Clutterbuck. 

Oxygen  bridges  in  the  sugars.  II.  Position 
of  the  oxygen  bridge  in  dextrose.  F.  Micheel 
and  K.  Hess  (Annalen,  1926,  450,  21—29;  cf.  A., 
1926,  1230). — Methylation  of  isopropylideneglucose 
with  methyl  sulphate  and  sodium  hydroxide  yields  the 
trimethyl  ether,  which  by  treatment  with  0-5% 
aqueous  methyl-alcoholic  hydrochloric  acid  (40% 
water)  is  converted  into  3:5: 6-trimethylmethyl- 
glucoside.  This  is  methylated  further  to  2  :  3  :  5  :  6- 
tetramethylmethylglucoside,  b.  p.  105 — 107°/2  mm., 
a®  -9-24°  (in  water),  from  which  by  hydrolysis  with 
0-3%  hydrochloric  acid  2  :  3  :  5  :  6-tetramethylglucose, 
m.  p.  a  little  above  0°,  b.  p.  117 — 120°/1  mm.,  a2" 
—11-1°  (in  water),  n\,  1-4525,  results.  Since  iso- 
propylideneglucose  is  readily  obtained  from  and  con¬ 
verted  into  diisopropylideneglucose  under  very  mild 
conditions  and  differs  little  from  it  in  rotatory  power, 
it  contains  the  same  oxygen  bridge.  The  tetramethyl- 
glucosed  :  4  >  obtained  from  it  is  identical  with  that 
prepared  from  y-methylglucoside  (Irvine,  Fyfe,  and 
Hogg,  J.C.S.,  1915,  107,  524)  and  from  2:3:  6-tri- 
methyl-y-methylglucoside  (Schlubach  and  Bomhard, 
A.,  1926,  600),  and  differs  greatly  from  2  :  3  :  4  :  6- 
tetramethylglucose <  1 :  5  >  (Purdie  and  Irvine,  J.C.S., 
1904,  85,  1049).  It  follows  that  y-glucose  has  a 
1  : 4-oxygen  bridge,  normal  glucose  a  1:5.  The 
formation  of  dn.sopropylideneglucose  only  from 
(4-glucose  is  explained  as  due  to  migration  of  the 
1:5-  to  a  1  : 4-ring  only  in  [3-glucose  under  the 
conditions. 

The  zsopropylidenedioxy-groups  are  shown  to  be 
partly  hj^drolysed  during  Zeisel  determinations, 
causing  an  error  of  +2  to  3%  in  the  methoxyl  value. 

C.  Holltns. 


44 


BRITISH  CHEMICAL  ABSTRACTS.— A. 


Occurrence  of  gentiobiose  in  the  products  of 
the  commercial  hydrolysis  of  corn  [maize] 
starch.  H.  Berlin. — See  B.,  1926,  992, 


[Degradation  of  reducing  bioses,  IV.  Con¬ 
stitution  of  turanose  and  melezitose.]  G.  Zem- 
flkn  (Bcr.,  1926,  59,  [B],_2539— 2540 ;  cf.  A.,  1926, 
OH,/ OH 


HO-U-H 

iiiinu 


jol 


_ In  conformity  with  the 

observation  of  Haworth  and  Hirst 
that  sucrose  contains  a  butylene 
oxidic  grouping,  the  amended  con¬ 
stitution  (I)  is  suggested  for  tur¬ 
anose  (R=H,  R'— glucose  residue) 
and  melizitose  (R=R'=glucose 
residue).  H.  Wren. 


Syntheses  of  sugars.  VI.  6-fl-d-Galactosido- 
a-glucose.  Constitution  of  melihiose.  B.  Hel- 
ferich  and  H.  Rauch  (Ber.,  1926,  59,  [jB],  2655— 
2657). — 1  :  2  ;  3  :  4-Tetra-acetylglucose  is  converted 
by  acetobromogalactoso  and  silver  oxide  in  chloro¬ 
form  solution  into  6-P-d -galactosido-x-glticose  octa- 
acetale,  m.  p.  166°  (corr.),  [a]5  0°,  which  is  hydrolysed 
to  the  non- crystalline)  C>-$-d-galactosido-x-glucose, 
[a]1,?  4-  36-4°  in  water, probably  a  mixture  of  isomerides. 
The  corresponding  phenylosazone  has  m.  p.  about  185° 
(corr.),  [a]p  —69-6°  to  —23-9°  in  4  hrs.  The  non- 
identity  of  the  synthetic  sugar  with  melibiose  indicates 
that  the  accepted  constitution  or  configuration  of  the 
latter  substance  is  untenable.  H.  Wren. 


Pentose  of  digitonin.  H.  Kiliani  (Ber.,  1926, 
59,  [B],  2462 — 2465). — Hydrolysis  of  digitonin  with 
aqueous  hydrochloric  acid  leads  to  the  production  of 
rf-galactose,  dextrose,  and  (-xylose,  identified  as 
strontium  (-xylonate.  Hydrolysis  of  gtucosides  such 
as  digitonin  is  advantageously  effected  with  alcoholic 
hydrogen  chloride  when  the  main  purpose  is  the 
isolation  of  the  corresponding  genin ;  the  use  of  alcohol 
should  be  avoided  if  the  liberated  sugars  are  to  be 
identified,  since  ethyl  glu cosides  are  formed  to  a 
considerable  extent.  H.  Wren. 


Cellulose.  XXII.  Crystalline  trimethylcellu- 
lose.  K.  Hess  and  H.  Pichlmayr  (Annalen,  1926, 
450,  29—40;  cf.  A.,  1925,  ii,  782),— Trimethyl- 
cellulose,  prepared  from  natural  cellulose,  “  viscose  ” 
silk,  or  “  copper  ”  silk,  after  one  precipitation  from 
benzene- light  petroleum  is  readily  obtained  crystalline 
from  chloroform-alcohol.  If  separation  is  too  rapid, 
the  product  is  amorphous,  but  may  be  rendered 
crystalline  by  moistening  with  chloroform-alcohol  and 
keeping  for  a  few  days.  The  crystalline  form  is 
retained  after  removal  of  the  solvent.  Like  crystalline 
cellulose  triacetate,  crystalline  trimethylcellulose 
gradually  undergoes  association  in  glacial  acetic  acid 
solution,  the  mol.  wt.  (determined  cryosoopically) 
increasing  from  about  300' to  about  850  in  30  hrs. 

C.  Hollins. 

Cellulose.  XXIII.  Acetolysis  of  cellulose. 

II.  lx.  Hess  and  H.  Friese  (Annalen,  1926,  450, 
40— 5S;  cf.  Hess,  Weltzien,  and  Singer,  A.,  1925,  i, 
641;  Irvine  and  Robertson,  ibid.,  1926,  823).— A 
product  representing  an  intermediate  stage  in  the 
acetolysis  of  cellulose  to  cellobiose  and  isoeellobiose  is 
described .  Cellulose  is  treated  below  —5°  with  a 
mixture  of  acetic  acid  and  anhydride  containing  2-5% 


of  sulphuric  acid;  the  temperature  is  raised  slowly 
and  maintained  at  30°  for  2-5  days.  After  filtering 
and  pouring  into  water,  a  white  precipitate  is  obtained 
which,  after  extraction  with  hot  methyl  alcohol, 
leaves  pure  hexa-aceiylbiosan,  CMH3101(!,  m.  p.  258 — 
259°,  [«]„  — 12-61°  (in  chloroform).  This  is  hydro¬ 
lysed  by  methyl-alcoholic  sodium  hydroxide  to 
biosan,  decomp,  about  270°,  which  reduces  Fehling’s 
solution,  and  may  be  rc-acetylated  to  hcxa-aeetyl- 
biosan  by  boiling  acetic  anhydride  and  pyridine,  or 
acetolysed  to  cellobiose  and  isocellobiose.  Methyl- 
ation  of  biosan  with  methvl  sulphate  and  alkali  gives 
kexamethylbiosan,  m.  p.  21 0—215°,  — 10-18*  (in 

water),  which  is  converted  by  methyl-alcoholic 
hydrogen  chloride  into  2:3:  G-trimethylglucose-aJJ- 
methylglucosidc,  m.  p.  118—120°,  [a]g+62-04°  (in 
methyl  alcohol),  from  which  by  the  action  of  aqueous 
hydrochloric  acid  2:3:  6-trimethylglucose,  identical 
with  that  from  cellulose  or  cellobiose,  is  obtained. 
It  is  suggested  that  biosan  is  a  true  dimeride  of  the 
fundamental  cellulose  molecule  as  opposed  to  cellulose, 
which  is  an  agglomerate  of  such  molecules.  It  is 
shown  that  cellobiose  formation  is  independent  of  the 
degree  of  association  of  cellulose  or  cellulose  acetates. 
Hcxa-acctyl-  and  hexamethyl-biosans  do  not  exhibit 
the  tendency  to  association  shown  by  cellulose 
acetates.  C.  Hollins. 

Cellulose.  K.  Hess.  XXIV.  Presence  of  a 
foreign  substance  in  cellulose  fibres.  F.  Micheel 
and  W.  Reich  (Annalen,  1926,  450,  59-  -65). — 
Cellulose  purified  by  the  usual  methods  is  found  to 
contain  a  compound  which  is  difficult  to  separate  and 
shows  itself  as  an  insoluble,  gelatinous  substance  when 
the  completely  acetolysed  cellulose  is  re-acetylated 
with  pyridine  and  acetic  anhydride.  After  freeing 
from  ash  (35 — 45%,  mainly  calcium  oxide),  the 
substance  has  [a]n  about  4-20°,  decomp.  230 — 240°. 
It  shows  no  crystal  structure  under  the  microscope, 
but  the  X-ray  diagram  indicates  the  presence  of 
crystals  and  has  no  relation  to  that  of  cellulose  or 
mercerised  cellulose.  0.  Hollins. 

[Constitution  of  cellulose.]  G.  Sckttltze  and 
K.  Hess  (Annalen,  1926,  450,  65 — 74;  cf.  Pringsheim 
and  others,  A.,  1926, 942). — Repetition  fails  to  confirm 
the  “  de-association  ”  of  cellulose  acetates  when 
heated  in  boiling  naphthalene,  and  “  eellosan  ”  is 
shown  to  have  no  relation  to  cellulose. 

C.  Hollins. 

Substituted  amines.  Preparation  of  sub¬ 
stituted  acetamides  and  the  corresponding 
primary  amines.  J.  L.  E.  Erickson  (Ber.,  1926, 
59,  [B],  2665 — 2668), — Acetamide  is  converted  by 
benzyl  bromide  at  200°  into  acetbenzylamide,  b.  p. 
157°/2  mm.,  m.  p.  61°  (yield  80%)";  ammonium 
bromide^  and  diacetamide  are  also  produced  by  the 
action  of  the  liberated  hydrogen  bromide  on  a  portion 
of  the  acetamide.  A cet - [3 -phenyletkylam  id e ,  b.  p, 
154°/2  mm.,  m.  p.  45°,  is  prepared  similarly  in  388% 
yield.  The  following  substituted  acetamides  are 
produced  at  200—220° ;  acetethylamide,  b.  p.  206°; 
acet-n-propylamide,  b.  p.  225°;  acet-n-butf/lmnide, 
b.  p.  229°;  acetisoamylamide,  b.  p.  232°.  The 
amides  are  hydrolysed  by  concentrated  hydrochloric 
acid  to  the  corresponding  amines.  H.  Wren. 
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Simple  synthesis  of  a-amino  -acids .  G. 

Sckroeter  (Z.  angew-.  Chem.,  1926,  39,  1460). — 
When  p-tolylsulphonamides  are'  treated  with  a-halo- 
genoearboxylic  acids  in  aqueous  or  alcoholic  alkali 
solution  p- tolyls ulphonamido -acids  result,  which  are 
converted  into  a-amino-acids  by  hydrochloric  acid, 
acetyl  or  cliloroacetyl  chloride.  E.  Holmes. 

Action  of  Grignard  reagents  on  amino-acids. 
Action  of  mineral  acids  on  (3-amino-acc-diphenyl- 
ethanol.  X.  Experiments  with  acylamino- 
acids  and  peptides.  F.  Bettzieohe  [with  R. 
Menger  and  K.  Wolf]  (Z.  physiol.  Chem.,  1926, 160, 
263 — 269  ;  270 — 300). — IX.  (3-Amino-aa-diphenyl- 
ethanol  when  heated  in  a  sealed  tube  with  40% 
sulphuric  acid  gives  deoxybenzoin  {yield  62%), 
obtained  also  from  diplienylacetaldehyde  and  4% 
sulphuric  acid,  the  amount  decreasing  the  stronger  the 
acid.  If  the  reaction  is  carried  out  with  concentrated 
sulphuric  acid  in  ice,  however,  the  yield  is  76%. 
Diphenylaeetaldoxime  when  heated  under  reflux 
with  4%  sulphuric  acid  also  gives  deoxybenzoin.  Tri- 
phenylacetaldehyde  yields  triplienyle  than  one  when 
heated  with  hydrochloric  acid  under  reflux,  the  yield 
being  greater  with  40%  sulphuric  acid  and  being  very 
good  with  icc-cooled  sulphuric  acid. 

X.  The  following  substances  react  with  the 
appropriate  Grignard  reagent :  ethyl  benzoylplienyl- 
alanine,  giving  >3  -  benzamido  -  (3  -  benzyl-  a« -diethyl  - 
ethanol,  m.  p.  135°,  yield  69% ;  phenylglycine  ester 
hydrochloride,  giving  an  oil  the  benzoyl  derivative  of 
which  has  m.  p.  136°;  ethyl  benzoylphenylglycine, 
giving  $-henzamido-$-phenyl-a.tt.-dimethylethanoi,  m.  p. 
136° ;  ethyl  benzoyl-leucine,  giving  $-benzamido-a.tx-di- 
phenyl-$-isobutylethanol,  in.  p.  184°,  yield  52%; 
ethyl  benzoylalanine,  giving  $-benzamido-aL<x-dibenzyl- 
propanol,  m.  p.  122°,  synthesised  for  comparison  by 
benzoylation  of  the  free  amino-alcohol,  the  yield  here 
being  66% ;  ethyl  toluenesulphonylglyeine  w-ith 
magnesium  phenyl  bromide,  giving  fi-toluenesulphon- 
amido-aa-diphenylethanol,  m.  p.  138°  (sodium  salt), 
yield  50%,  identical  with  a  sample  obtained  from 
toluenesulphonyl  chloride  and  B-amino-aa-diphenyl- 
ethanol;  ethyl  toluenesulplionylgtycine,  giving 
fi-toluenesulphonamido-aa-dibenzylethanol,  m.  p.  150 — 
151°,  yield  35%,  identical  with  a  sample  obtained  from 
toluenesulphonyl  chloride  and  p-amino-aa-dibenzyl- 
ethanol ;  ethyl  toluencsulphonalanine,  giving  -toluene - 
sul})honamido-aoL-dibenzylpropanol,  m.  p.  161 — 162°, 
yield  39%,  identical  with  a  sample  obtained  by 
acylation  of  the  amino-alcohol ;  ethyl  benzene- 
sulphonylglyeine,  giving  ^-benzen esidphona mido-aa- 
diphenylethanol,  m.  p.  139°,  yield  51%  ;  ethyl  naphtha - 
lencsulphonylglycinc,  giving  fr-naph  th  a  len  es  n  Iphon- 
amido- eta.-diphenyleihanol,  m.  p.  163 — 164°,  yield  43% ; 
ethyl  glycylalaninc  hydrochloride,  giving  (i-cjlycyl- 
amido-aa-diphenyl-p-methylethanol,  m.  p.  186-5 — 187°; 
ethyl  glycylalaninc  hydrochloride,  giving  $-glycyl- 
amido-$-methyl-aa-dibenzylethanol,  m.  p.  107-5°;  ethyl 
b enzoy lgly cy  1  alan ine ,  giving  $-benzoylglyaylarnido-a<x- 
diphenyl-$-metkylethanol ,  m.  p.  187-5 — 188°,  yield 
61%;  ethyl  benzoylglycylalanine,  giving  (i-benzoyl- 
glycylamido-$-methyl-ax-dibenzyletkanol,  m.  p.  183°; 
ethyl  benzoylglycylphenylaminoacetate,  giving 
P* benzoylglycylamido-aa^-lriplienyhlhmiol ,  m.  p. 


213-5  —  214°;  ethyl  benzoylglyeylphenylamino  - 
acetate,  giving  $-benzoylglycylat}iido-$-phenyl-a.a.-di- 

benzylethanol,  which  first  melts  at  147 — 148°, 
resolidifies  at  175°,  and  then  melts  at  187-5 — 188°, 
the  difference  being  probably  due  to  intramolecular 
change;  ethyl  phthalamidoacetate,  giving  several 
products,  of  which  the  chief  was  ethyl  o -benzoylbenzoyl- 
glycine,  m.  p.  143°,  wrhich  on  partial  hydrolysis  gave 
o-benzoylhippuric  acid,  m.  p.  183°,  and  on  more 
complete  hydrolysis,  benzoylbenzoic  acid,  m.  p.  126 — 
127°,  and  glycine  ester  hydrochloride. 

P.  W.  Clutterbuck. 

Action  of  sodium  hypochlorite  on  acid  amides. 
III.  I.  J.  Rinkes  (Rec.  trav.  chim.,  1926,  45,  819 — 
824;  cf.  A.,  1920,  i,  322). — The  urethanes  formed 
from  amides  of  unsaturated  fatty  acids  are  soluble  in 
the  aqueous  methyl  alcohol,  and  owing  to  their 
greater  ease  of  hydrolysis  the  reaction  must  be  carried 
out  at  0°.  A“-Nonenoamide  (Harding  and  Weizmann, 
J.C.S.,  1910,  97,  301)  thus  treated  yields  A a-octenyl- 
urethane,  m.  p.  28-5°,  b.  p.  155 — 160°/10  mm.,  which 
on  hydrolysis  wdth  dilute  sulphuric  acid  yields 
octaldehyde  (p-nitrophenylhydrazone,  m.  p.  75°). 
The  monoamide  of  maleic  acid,  in.  p.  172 — 173° 
(decomp.)  (Anschutz,  A.,  1891,  176,  gives  152—153°), 
yields  $-carboxyvinylurethane,  m.  p.  126°  (decomp.), 
whilst  eyefohexeneearboxylamide  gives  cyclohexanone, 
isolated  as  its  dibenzylidene  derivative.  Decom¬ 
position  of  the  ozonide  of  o-allylphenol  wdth  zinc  and 
acetic  acid  yields  o-hydroxyphenylacetaldehyde, 
b.  p.  about  90°/vacuum  ( semicarbazone ,  m.  p.  171°; 
p-nitrophenylhydrazone,  m.  p.  148°). 

J.  W.  Baker. 

Acylation  of  fi-aminocrotonanilide.  E,  Senary 
and  W.  Kerckhoff  (Ber.,  1926,  59,  [B],  2548— 
2551 ;  cf.  A.,  1923,  i,  37,  201). — Acylation  of  (3-amino- 
crotonanilide  differs  from  that  of  (3-aminocrotonic 
ester  in  that  there  is  little  tendency  towards  the 
production  of  W-derivatives.  Benzoyl  chloride  and 
p-aminocrotonanilide  in  pyridine  afford  $-amino- 
a-benzoylcrotonanilide,  NH^CMeiCBz-CONHPh,  m.  p. 
173°,  converted  by  boiling  dilute  sulphuric  acid  into 
benzoylacetanilide  and  by  phenylhydrazine  into 
1 : 5(3)-dipher,yl-3(o)-methylpyrazola-4:-carboxyanilide, 
in.  p.  167°.  Amino- a.-cinnamoylcrolonanilide,  m.  p. 
201°,  prepared  similarly,  is  hydrolysed  to  cinnamoyl - 
acetanilide,  m.  p.  107°,  and  converted  by  phenyl¬ 
hydrazine  into  l-phenyl-Z(5)-methyl-5(3)-cinnamyl- 
pyrazoleA-carboxyanilide,  m.  p.  224°.  $-Amino- a- 
chloroacetylcrolo n anilide,  m.  p.  155°,  is  converted  by 
methyl-alcoholic  potassium  hydroxide  into  3-hydroxy - 
5-meihylpyrroleA-carboxijanilide,  m.  p.  181°,  and  by 
potassium  hydrogen  sulphide  into  ‘S-hydrozy-5- 
methylthiophen-i-carboxyanilide,  m.  p.  125°.  The 
latter  substance  is  transformed  by  nitrous  acid 
into  2-oximino-3-keto-5-methyl-2  :  3 -d ihydroth io phen -4 - 
carboxy anilide,  deeomp.  235°  after  darkening  at  150°, 
and  by  isatin  and  concentrated  sulphuric  acid  into 

the  compound  C,H*<!^>C:C<^g^'NHPh,  dc- 

comp.  above  280°.  H.  Wren. 


^  Sodium  salts  of  cyanamide.  W.  Traube, 
F.  Kegel,  and  H.  E.  P.  Schulz  (Z.  aiigew-.  Chem., 
1926,  39,  i465 — 1469). — When  an  aqueous  solution  of 
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disodium  eyanamidc  is  kept  at  0°  for  20  hrs.,  it 
deposits  68%  of  monosodium  cyan  amide  dihydrate. 
Calcium  and  disodium  eyanamidcs  give  the  stable 
dialkylcyanamides  quite  smoothly  (Traube  and  Etigel- 
liardt,  A.,  101%  i,  955),  but  the  monosodium  salt 
gives  mono-  and  dialkyl-derivatives,  which  are  un¬ 
stable  and  give  polymerisation  products.  Among 
these  is  guanylmcthylcarbamide,  C3H80hT,j,  which  gives 
a  hydrochloride,  C3HaON1,HCl,HaO,  m.  p.  155°,  and 
is  proved  to  have  two  free  amino-groups  by  the  pro¬ 
duction  of  a  copper  derivative,  Cu(CaH70N4)a,4H20, 
m.  p.  208°.  Monosodium  eyanamidc  with  the  ethyl 
halides  gives  19%  of  dicthylcyanamide,  b.  p.  CO — 
70  ,12  mm.,  186°/760  mm.;  it  does  not  condense  in 
an  analogous  manner  to  the  methyl  compound,  but 
2  mols.  together  with  1  mol.  of  free  eyanamidc  give 
ring  closure  with  the  production  of  dielhylmelamine, 


C(NH2)-N  £*NHEt 
N!C(NHEt)  N 


,  b.  p.  200o/ll  mm.,  3307atm. 


pressure,  m,  p,  155—156°  {hydrochloride,  m.  p.  265°; 
nitrate,  m.  p.  169 — 170°).  On  heating  disodium  cyan- 
amide  with  methyl  sulphate,  19%  of  iso  trimethyl- 
melamine,  m.  p.  179°,  is  obtained  with  a  little  guanyl- 
methylcarbamide,  E.  Holmes. 


Nitrosyl  derivatives  of  bivalent  sulphur.  III. 
Nitrosyl  thiocyanate.  H.  Lecher  and  F.  Graf 
(Bcr.,  1926,  59,  [B],  2601— 2602).— Ethyl  nitrite 
reacts  with  thiocyanic  acid  in  anhydrous  ethereal 
solution  at  —78°  with  formation  of  nitrosyl  thio¬ 
cyanate  (cf.  Sodcrbiick,  A.,  1920,  i,  219),  which  is  too 
unstable  to  permit  its  isolation.  H.  Wrex. 


[Thiocyanogen  chloride.]  H.  Lecher  and  G. 
Joseph  (Bcr.,  1926,  59,  [jB],  2603—2606;  cf.  Kauf- 
mann  and  Liepe,  A.,  1924,  i,  839). — The  properties  of 
monothiocyanogen  chloride  are  not  in  harmony  with 
a  nnimolecular  structure,  and  determinations  of  the 
mol.  wt.  in  boiling  benzene  or  chloroform  indicate  the 
composition  (CNClS)g.  With  diethylamine,  it  gives 
half  the  quantity  of  dicthylrhodanaminc  (cf.  A.,  1923, 
i,  661)  which  is  derivable  theoretically  from  the  uni- 
molecular  compound,  but  the  fate  of  the  remainder 
of  the  compound  could  not  be  ascertained.  With 
dimethylaniline,  it  affords  p-thioeyanodimethylaniline 
in  quantitative  yield.  The  constitution  of  the  sub¬ 
stance  cannot  yet  be  elucidated,  but  “  unimolccular 
thioevanoger,  chloride  ”  should  be  deleted  from  the 
literature.  H.  Wrex. 


Reactions  of  sodium  nitroprusside.  N.  Tarugi 
(Annali  Chim.  Appl.,  1926,  16,  407 — 413). — Sodium 
nitroprusside  and  thiocyanate  mixed  in  alkaline 
solution  and  acidified  give  a  violet  solution  from 
which  are  obtained  blue  crystals  of  a  substance,  prob¬ 
ably  NaaFe(CX)B-N(OH)-SCN,  which  further  loses 
water  to  give  a  green  substance.  E.  W.  Wignall. 

Rubidium  and  caesium  alkyls.  A,  vox  Gsosse 

(Bcr..  1926,  59,  [I?],  2646 — 2654;  ef.  A.,  1926,  555). 
— Rubidium  and  c cesium  are  conveniently  prepared 

by  heating  their  respective  chlorides  to  dull  redness 
with  metallic  calcium  in  a  high  vacuum.  When 
dissolved  in  mercury,  the  metals  react  readily  with 
a  solution  of  triphenylmcthyl  chloride  in  anhydrous 
ether,  giving  rubidium  triphenylmcthyl  and  cwsium 
triphenylmcthyl  as  very  reactive,  dark  red  powders 


giving  blood-red  solutions  in  ether.  Lithium  triphenyl - 
methyl  is  an  orange-red  powder  which  yields  a  stable 
etherate.  Rubidium  and  zinc  ethyl  give  the  additive 
compound,  RbEt,ZnEt2,  m.  p.  70 — 75°;  caiftium 

appears  to  yield  a  similar  su  bstance.  H.  Wrex. 

Reducing  action  of  Grignard  reagents.  J, 
Stas  (Bull.  Soc.  chim.  Belg.,  1926,  35,  379—386; 
cf.  A.,  1925,  i,  1052). — Further  attempts  to  synthesise 
trusopropylcarbinol  (p8-dimethyl-y-isopropylpcntan- 
p-ol)  by  the  action  of  magnesium  ’isopropyl  bromide 
or  chloride  on  diisopropyl  ketone  at  low  temperatures 
were  unsuccessful,  the  tertiary  alcohol  alone  being 
obtained.  A  similar  result  was  obtained  with  the 
cyanohydrin  of  the  ketone ;  magnesium  ethyl  bromide 
yields  exclusively  (38-dimethyl-y-ethylpentan-f3-ol. 
Examination  of  the  behaviour  of  diisopropyl,  di¬ 
propyl,  ethyl  isopropyl,  methyl  isopropyl,  diethyl, 
and  dimethyl  ketones  with  magnesium  alkyl  bromides 
shmvs  that  the  reducing  action  of  magnesium  iso¬ 
propyl  bromide  increases  with  the  substitution  of 
methyl  groups  in  the  ketone.  It  appears  that  the 
nature  of  the  ketone  is  a  more  important  factor  than 
the  nature  of  the  Grignard  reagent  in  determining 
whether  reduction  takes  place.  The  following  are 
described :  fiyS-trimethylpentan-y-ol,  b.  p.  156-5°, 
df  0-8492,  nf{  1-4353;  $8-dimdhyl-y-e,ihylpentan-y-ol, 
b.  p.  176— 1777755  mm.,  df  0-8G10,  nf,  1-4434; 
$-methyl-y-i%opropylhex(m-y-ol ,  b.  p.  73— 74°/14  mm., 
1 8477 60  mm.  (decornp.),  df  0-8537,  nf,  1-4427; 
S-cthylheptan-8-ol,  df  0-8337,  nf,  1-4332;  8-iso  propyl- 
heplan-8-ol,  b.  p.  79— 81714  mm. ,  188—1907760  mm. 
(slight  decomp.),  df  0-8436,  nf  1-4390;  y-isopropyl- 
hem.n-y-ol,  b.  p.  176-5— 177-57755  mm.,  df  0-8506, 
nf  1-4398;  and  $y-dimcthylhexan-yol,  b.  p.  61 — 62°/ 
18  mm.,  df  0-8371,  nf  1-43087.  Diisopropyl  ketone 
and  magnesium  phenyl  bromide  afford  y-phenyl-f>§- 
dimethylpentan-y-ol,  b.  p.  118 — 119°/11  111m.,  df 
0-9755,  nf  1-5239.  R.  Brigiitmax. 

Coupling  action  of  the  Grignard  reagent.  III. 
Formation  of  apy-triphenylpropane  and  similar 
hydrocarbons  in  coupling  reactions  of  benzyl 
halides.  R.  C.  Fusox  (J.  Amer.  Chcm.  Soe.,  1926, 
48,  2937—2942;  cf.  A.,  1926,  1237).— Spath’s  sup¬ 
posed  af3y-triphenylpropane  (A.,  1914,  i,  1)  obtained 
in  the  reaction  of  Grignard  reagents  with  benzyl 
halides,  has  been  identified  as  a-jdienyl-p-p-benzyl- 
phmylethane,  b.  p.  213 — 216°/5  mm.,  or  225 — 230°/ 
10  mm.,  df  1-0394,  nf  1-5929,  which  is  obtained  by 
heating  benzyl  chloride  with  dibenzyl  either  alone 
or  in  presence  of  a  little  zinc  dust.  As  Spiith  was 
probably  operating  with  a  deficiency  of  Grignard 
reagent,  this  reaction  explains  the  presence  of  the 
above  hydrocarbon  in  his  reaction  product.  ocpy-2Vi 
pktnylpropane,  b.  p.  179 — 181°/2  mm.,  or  225 — 230°/ 
10  mm.,  df  1-0482,  rtf  1-6042,  was  prepared  by  reduc¬ 
ing  phenyldibcnzylcarbinol  with  hydriodic  acid  (ef. 
Klages  and  Heilmann,  A.,  1904,  i,  487).  p -Bcnzyl- 
n-propylbenzene,  b.  p.  152 — 155°/10  mm.,  df  0-9739, 
nf  1-5552,  is  obtained  similarly  from  w-propylbenzene 
and  benzyl  chloride,  and  is  identical  with  Spath’s 
supposed  a'l-diphcnylbutane.  F.  G.  Willson. 

Inactive  1 : 3-dimethylei/cfopentane.  G. 
Chavanne  (Bull.  Acad.  roy.  Belg.,  1926,  [v],  12, 
105— 122).— See  A.,  1926,  1130. 
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1 :  2-Dimethylcyclopentane  compounds.  M. 
van  Rysselberge  (Bull.  Acad.  roy.  Belg.,  1926,  [v], 
12,  171— 192).— See  A.,  1926,  1238. 

Catalytic  dehydrogenation  ;  polycyclic  hydro¬ 
carbons.  N.  D.  Zelinski,  I.  Titz,  and  L.  Fatejev 
(Bor.,  1926,  59,  [23],  2580—2590;  cf.  A.,  1924,  i,- 
665,  952). — Reduction  of  cyclopentanonc  in  moist 
ethereal  solution  by  sodium  affords  cyc/opentanol, 
an  alcohol,  C10HJ8O,  b.  p.  107— 108°/9  mm.,  df  0-9862, 
<JH2-CH2^nTT  nw /CH2-yH2  «S  1-4903,  and  the  sub- 

ch2-ch2  '  ^ch-ch2 

,T .  HO-CH<d?  the  alcohol,  C10H18O, 

1  CH2-UH2  with  hydrogen  iodide 

in  glacial  acetic  acid  followed  by  hydrogenation  of 
the  product  in  the  presence  of  platinised  charcoal 
gives  a  hydrocarbon,  C10H18,  b.  p.  190 — 191°,  df 
0-8780,  1-4711,  which  is  converted  by  platinised 

charcoal  at  300°  into  hydrogen  and  naphthalene. 
cydoPentanol  is  converted  by  hydrogen  bromide  into 
the  corresponding  bromide,  which,  with  sodium  in 
the  presence  of  ether,  affords  cycZopentene  with  smaller 
amounts  of  dicycfopentyl,  b.  p.  188 — 189°/753  mm., 
df  0-8604,  nf  1-4652.  The  latter  hydrocarbon  differs 
in  physical  properties  from  the  product  described 
above,  and  like  the  monocyclic  cydopentane  hydro¬ 
carbons  does  not  suffer  catalytic  dehydrogenation. 
The  hydrocarbon  derived  from  cycZopentylcydopent- 
anol  is  in  all  probability  a  mixture  of  c is-  and  trans- 
decahydronaphthalenes,  and  rearrangement  of  ring 
systems  appears  to  occur  under  the  influence  of  hydro¬ 
gen  iodide. 

Reduction  of  3-methylcycZopcntanone  with  sodium 
gives  3-methylcydopentanol  and  a  saturated,  dicyclic 
alcohol,  Cj2H2,0,  b.  p.  124—126°/13  mm.,  dfz  0-9483, 
Mu'1  1-4798.  The  latter  substance  is  converted  by 
potassium  hydrogen  sulphate  into  an  unsaturated 
hydrocarbon,  C^H^,  b.  p.  215— 217°/760  mm.,  df 
0-8676,  which  is  reduced  to  the  saturated  hydro¬ 
carbon,  C12H22,  b.  p.  215—216°  (corr.),  df  0-8451, 
nf,  1-4570.  Since  the  latter  hydrocarbon  does  not 
suffer  dehydrogenation  at  300°  in  presence  of  platinised 
charcoal,  the  series  of  compounds  must  contain  the 
dicycfopentyl  arrangement.  When,  however,  the  un¬ 
saturated  hydrocarbon  is  treated  with  zinc  dust  and 
hydrobromic  acid  and  then  reduced,  the  'product, 
Cj2H22,  b.  p.  214— 2157750  mm.,  df*  0-8548,  df 
0-8518,  is  readily  dehydrogenated  to  a  dimethyl- 
naphthalene,  m.  p.  86—87°  (picrate,  m.  p.  139°). 
Similarly,  the  saturated  alcohol,  C12H220  (see  above), 
when  cautiously  treated  with  zinc  dust  and  hydriodic 
acid,  gives  a  saturated  hydrocarbon,  b  -p 

218—219°,  df*  0-8751,  n]f  1-4753,  and  when  more 
drastically  treated  with  the  same  reagents  a  hydro¬ 
carbon,  C12H22,  b.  p.  217—219°,  df  0-8622,  nf  1-4682 ; 
each  of  these  hydrocarbons  is  dehydrogenated  to  a 
dimethylnaphthalene,  m.  p.  91°  and  106-5—107° 
respectively  (picrates,  m.  p.  130°  and  143°).  The 
alcohol,  and  an  excess  of  zinc  dust  and 

fuming  aqueous  hydriodic  acid  yield  a  saturated 
hydrocarbon,  b.  p.  217-5— 219°/700  mm.,  df  0-8594 
dehydrogenated  to  a  dimethylnaphthalene,  m  p 
75—76°  (picrate,  m.  p.  122°).  Change  in  the  ring 
system  of  the  alcohol  is  therefore  caused  by  hydriodic 


acid.  A  similar  change  is  caused  by  zinc  dust  and 
hydrobromic  acid,  which  give  a  saturated  hydro¬ 
carbon,  b.  p.  216 — 218°/760  mm.,  df  0-8666,  dehydro¬ 
genated  to  a  dimethylnaphthalene,  m,  p.  86 — 87°. 
Final  proof  that  3  :  3' -dimelhylcyclopentyl  is  incapablo 
of  catalytic  dehydrogenation  rests  on  the  behaviour 
of  the  hydrocarbon,  b.  p.  213 — 215°,  df  0-8483,  nf 
1-4582,  synthesised  from  3-methylcycZopcntyl  iodide 
and  sodium. 

DicycZohexyl,  b.  p.  239-5—240°,  df  0-8847,  nf 
1-4800,  prepared  from  cydohoxyl  bromide  and  sodium, 
is  readily  dehydrogenated  to  diphenyl.  H.  Wren. 

Production  of  condensed  ring  systems  by 
catalytic  dehydrogenation.  N.  D.  Zelinski,  1. 
Titz,  and  M.  Gaverdowskaja  (Ber.,  1926,  59,  [B], 
2590 — 2593). — Fluorene  is  readily  obtained  by  the 
passage  of  dicr/cfohexylmethane,  b.  p.  250 — 252° 
(corr.),  df  0-8750,  nf,  1-4752,  or  diphenylmethane 
over  platinised  charcoal  at  300°.  Under  similar 
conditions,  dibenzyl  gives  phenanthrene.  Fluorene 
is  likewise  obtained  from  diej/dokexyl  ketone  or 
benzophenone.  Carbazole  is  obtained  from  di cyclo- 
hexylamine  or  diphenylamine.  The  yellow  colour  of 
solutions  of  carbazole  in  concentrated  sulphuric  acid 
appears  peculiar  to  the  compound  isolated  from 
anthracene  oil.  H.  Wren. 

Preparation  and  physical  constants  of  y-phenyl- 
propinene.  L.  Bert  and  P.  C.  Dokier  (Bull.  Soc, 
chim.,  1926,  39,  1610 — 1612). — y- Phenyl- A°-propinene 
is  most  economically  prepared  by  the  action  of  sod- 
amide  on  y-chloroallylbenzene  (A.,  1925,  i,  803,  1373). 
A  75%  yield  is  obtained  after  purification  through 
the  copper  derivative.  The  substance  has  b.  p.  68 — 
09°/17  mm.,  dj  0-917,  df  0-910,  df  0-899,  nf  1-514, 
mg  1-509  (cf.  Bourgucl,  A.,  1923,  i,  430 ;  1925,  i,  770). 

M.  Clark. 

Kekule  formula  for  benzene  and  the  existence 
of  isomeric  o-disub stitution  products.  H.  H. 
Hodgson  (J.  Soc.  Dyers  and  Col.,  1926,  42,  365— 
368). — The  author  claims  that  3-chloro-l-bromoA  :  6- 
dinitrobenzene,  slender  parallelograms  (from  alcohol), 
m.  p.  101°,  as  prepared  from  3-chloro-4  :  6-dinitro- 
anilino  by  the  diazo-reaction  is  isomeric  with  the 
l-chloro-S-bromoA :  Q-dinitrobenzcne,  hexagonal  plates, 
in,  p.  101°;  similarly  obtained  from  3-bromo-4  :  6- 
dinitroaniline.  The  first  “  isomcride  ”  appears  to  be 
the  stable  form,  and  is  also  obtained  by  the  nitration 
of  l-chloro-3-bromobcnzene.  The  “  1-chloro-  ”  is 
converted  into  the  “1-bromo-”  compound  on  fusion 
or  repeated  crystallisation  from  alcohol ;  from 
benzene,  both  separate  in  plates. 

d-Chloro-i  :  Q-dinitroaniline,  m.  p.  174°,  and  3 -bromo- 
4 :  Q-dinitroaniline,  m.  p.  178°,  are  described.  Di- 
azotisation  of  the  latter  in  the  presence  of  hydrochloric 
acid  and  cuprous  chlorides  affords,  according  to  the 
conditions,  1  :  Q-dichloro-3-bromoA-nitrobcnzenc,  m.  p. 
70°,  1:4:  Q-lrichloro-3-bromobenzene,  m.  p.  138°,  or 
mixtures  of  these.  3-Bromo-  and  3-chloro-4 : 6- 
dinitrobenzencazo-$-7iaphthol  are  described. 

R.  Brightman. 

Acetylene  derivatives.  VI.  2  : 2'UDisulphonic 
acids  of  the  stilbene,  tolane,  and  deoxybenzoin 
series.  P.  Ruggli  and  E.  Peyer  (Helv.  Chim. 
Acta,  1926,  9,  929 — 950). — The  action  of  halogens 
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and  alkali  on  several  derivatives  of  sbilbene-2  : 2'- 
disulphonic  acid  in  a  manner  analogous  to  that 
employed  in  the  case  of  the  corresponding  dicarboxylic 
acids  (Ruggli  and  Meyer,  A.,  1922,  i,  343)  has  been 
studied.  Although  the  sulphonic  acids  also  show  a 
great  tendency  to  form  lactonic  compounds,  it  is 
not  so  pronounced  as  in  the  earlier  case,  so  that  it 
was  possible  to  isolate  derivatives  of  tolane-2  :  2'- 
disulplionic  acid.  Sodium  4  : 4'-dinitrostilbene-2  :  2'- 
disulphonate  treated  with  bromine  yields,  instead 
of  the  dibromide,  the  dilactone  {I), 

(  N02-CcH3<Ctv.  )  dccomp.  290°,  and  the  bromo- 

-monolactone  (II),  NO2-C6H3<^^^>C0H3-NO2, 

decomp.  234 — 237°  (which  is  converted  into  the 
dilaetone  when  heated  in  aqueous  solution  above  65°), 
whilst  the  mother-liquors,  on  treatment  with  potassium 
acetate  and  methylation  of  the  potassium  salt  with 
methyl  sulphate,  yield  the  dibromide  of  methyl  4  :  4'- 
dinitrostilbene-2  : 2'-disulphonate,  m.  p.  245—250° 
(decomp.), also  obtained  by  the  direct  action  of  bromine 
on  the  disulphonate  (dipyridine  additive  compound, 
m.  p.  203—214°,  which  when  treated  with  alkali 
yields  the  potassium  salt  of  the  dibromide).  Chlorine 
similarly  yields  the  dilactone  and  the  chloromono- 
ladone.  When  treated  with  methyl  sulphate,  the 
original  disodium  salt  yields  methyl  4  : 4' -dinit roslil- 
bene-2  :  2' -disulphonate  (pyridine  compound,  m.  p. 
259 — 261°;  phenylhydrazine  additive  compound), 
which  with  chlorine  gives  the  dichloride,  decomp.  252° 
{ pyridine  compound,  m.  p.  247 — 250°,  which  on  treat¬ 
ment.  with  alkali  behaves  in  a  manner  similar  to  the 
bromine  compound).  The  bromomonolactone  (II)  on 
treatment  with  pyridine  and  methyl  sulphate  yields 
methyl  4  :  i'-d  i  n  i tro-ai  -bromosi  ilb in e - 2  :  2' -disulphonate, 
m.  p,  204°,  and  on  treatment  with  alkali  and  potassium 
chloride  yields  the  corresponding  di-potassium  salt.  On 
treatment  with  a  large  excess  of  50%  potassium 
hydroxide  solution,  it  yields  potassium  4  : 4 '-dinilro- 
tolane-2  :  2' -disulphonate,  from  which  is  obtained 
the  free  acid,  -j-5H20,  which  on  rapid  heating  has 
m.  p.  190 — 195°  and  is  converted  into  the  lactone 
of  4  :  4' -dinitrodeoxybenzoin-2  :  2' -disulphonic  acid, 

N02-C6H3<™~^_so  >C0H3-NO2  [methyl  ester, 

m.  p,  i8i°,  also  obtained  from  the  dilactone  (see  below) ; 
pyridine  compound  of  the  dimethyl  ester,  m.  p.  202 — 
203°].  Methyl  sulphate  converts  the  dinitrotolane- 
disulphonic  acid  into  its  methyl  ester,  m.  p.  234 — 235° 
(pyridine  compound,  m.  p.  246 — 247° ;  dibromide,  m.  p. 
242 — 253°),  whilst  treatment  with  phosphorus  penta- 
ehloridc  and  phenol  yields  the  phenyl  ester,  m.  p. 
185 — 186°.  The  dilaetone  (I)  on  treatment  with 
methyl-alcoholic  potassium  hydroxide  solution  yields 
tri potassium  4  :  4' - dinitrodeoxybenzoin - 2  ;  2 '  'distil - 


^^>-ch-co<^~n  >no2 


phonate  (ffci-formjNO'OIvl 

303K  stfaK 

which  on  decomposition  with  concentrated  hydro¬ 
chloric  acid  yields  the  corresponding  acid,  +4Ho0 
(normal  form),  m.  p.  185°  (decomp.)  ( methyl  ester, 
in.  p.  231°).  Pyridine  converts  the  dilaetone  into 
an  additive  compound,  m.  p.  211 — 212°,  which  on 


treatment  with  methyl  sulphate  yields  the  methyl 
ester  of  the  lactone  of  dinitrodcoxybenzoindisulphonic 
add  previously  obtained.  Reduction  of  the  dinitro- 
tolanedisulphonic  acid  with  stannous  chloride  yields 
4  :  i' -diaminoslilbcrUi-2  :  2’ -disulphonic  acid  ( diacelyl 
derivative).  Phenyl  trans- 4  :  4'-dinitrostilbene-2  ;  2'- 
disulphonic  acid  (Green,  Marsden,  and  Seholefield, 
J.C.S.,  1904,  85,  1434)  on  treatment  with  chlorine 
yields  a  dichlorinated  compound ;  the  position  of  the 
chlorine  atoms  is  not  known.  On  reduction  with  stan¬ 
nous  chloride  in  acetic-hydrochloric  acid  solution  it 
yields  phenyl  4  :  4' -diaminoslilbem-2  :  2' -disulphonate, 
m.  p.  245 — 250°  (diacelyl  derivative,  m.  p.  298 — 302°). 
Elimination  of  the  amino-groups  from  4  :  4'-diamino- 
stilbene-2  : 2'-disulphonic  acid  by  diazotisation  and 
treatment  of  the  product  with  phosphorus  penta- 
chloridc  and  phenol  yields  phenyl  stilbene-2  : 2' -di¬ 
sulphonate,  m.  p.  184-5 — 185°.  J.  W.  Baker. 

Electrochemical  oxidation  of  benzene  homo- 
logues.  III.  p-Xylene.  F.  Fighter  and  M. 
Rinderspacher  (Helv.  Chim.  Acta,  1926,  9,  1097 — 
1101). — The  electrochemical  oxidation  of  p-xylene 
in  O'O.Y-sulphuric  acid  suspension  with  a  lead  oxide 
anode,  a  lead  cathode,  and  using  a  diaphragm,  yields 
p-tolualdehyde,  p-toluic  acid  (in  which  the  side-chain 
only  has  been  attacked),  p-xylenol,  p-xjdoquinol, 
p  -  xyloquinone,  and  (impure)  4:4'-  dihydroxy  - 
2:5:2':  S'-tetramethyldiphenyl  (in  which  the  nucleus 
is  attacked).  When  no  diaphragm  is  used,  the 
products  are  «P-dihydroxy-«p-di-p-tolylethane  (p- 
hydrotoluoin,  70%),  iso-p-hydrotoluoin  (10%),  and 
some  p-tolylmethyl  alcohol.  In  a  mixture  of  acetone 
and  2Ar -sulphuric  acid  the  products  are  p-tolualdehyde, 
traces  of  terephthalic  acid,  and  u’-acetylstyr&ne- p- 
carboxylic  acid,  m.  p.  143 — 145°,  which  is  produced 
by  condensation  of  the  acetone  with  the  tcrephthalalde- 
hydic  acid  produced  by  the  electrochemical  oxidation. 
p-Xylcnol  by  electrochemical  oxidation  in  2iV-sul- 
phuric  acid  suspension  yields  4 : 4'-dihydroxy- 
2:5:2':  5'-tetramethyldiphcnyl  and  p-xyloquinono. 

J.  W.  Baker. 

Oxidations  in  the  benzene  series  by  gaseous 
oxygen.  II.  Alkylbenzenes  with  two  or  more 
carbon  atoms  in  the  side-chain.  H.  N.  Stephens 
(J.  Amer.  Chem.  Soc.,  1926,  48,  2920 — 2922;  cf. 
A.,  1926,  1028). — The  action  of  gaseous  oxygon  at 
about  100°  on  aromatic  hydrocarbons  containing  n-, 
sec.-,  and  iert.-alkyl  groups  causes  oxidation  only  at 
the  a-carbon  atom  of  the  side-chain.  Thus  ethyl¬ 
benzene,  ji -propyl  benzene,  cumene,  and  p-cymono 
yielded,  respectively,  acetophenone,  propiophenonc, 
acetophenone,  and  p-tolyl  methyl  ketone.  At  least 
one  hydrogen  atom  must  be  attached  directly  to  the 
a-carbon  atom  for  oxidation  to  take  place,  tert. -butyl- 
benzene,  for  example,  being  unattached  after  treat¬ 
ment  with  gaseous  oxygen  at  102 — 104°  for  25  days. 
The  presence  of  water  inhibits  the  oxidation  when 
at  least  two  hydrogen  atoms  arc  attached  to  the 
a-carbon,  but  favours  it  when  only  one  hydrogen  atom 
occupies  that  position.  It  is  suggested  that  in  the 
latter  case  the  elements  of  an  alcohol  are  eliminated, 
e,g.,  methyl  alcohol  from  an  isopropyl  group,  and  that 
water,  not  being  a  product  of  reaction,  is,  consequently, 
without  retarding  effect.  P.  G.  Willson. 
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Intermediate  products  in  the  Friedel  and 
Crafts  reactions.  S.  C.  J.  Oliver  (Ree.  trav. 
china.,  1926,  45,  817 — 818). — Nitrobenzene  forms 
a  crystalline  additive  compound  with  aluminium 
chloride,  which  dissolves  in,  but  does  not  itself  react 
with,  benzene,  whilst  the  solution  when  treated  with 
benzyl  chloride  gives  a  better  yield  of  diphenyl- 
methane  than  when  aluminium  chloride  alone  is 
used  as  the  catalyst.  This  observation  supports 
Boeseken’s  theory  of  catalysis  (A.,  1926,  806)  as 
opposed  to  the  view  that  the  catalyst  acts  by  virtue 
of  the  intermediate  compounds  formed,  since  neither 
benzene  nor  benzyl  chloride  forms  an  additive  com¬ 
pound  with  aluminium  chloride.  J.  W.  Baker. 

Preparation  of  2  :  3-  and  1  :  4-dmitronaphthal- 
ene.  R.  K.  Chudozilov  (Chem.  Listy,  1926,  20, 
509 — 511). — 6-Nitro-7-aminotetrahydronaphthalene  is 
converted  by  means  of  the  diazo-reaction  into  6:7- 
dinilroteirahydronaphthalene,  m.  p.  98 — 99°,  which 
affords  2  :  3 •dinitronaphihedene,  m.  p.  170-5 — 171°, 
and  §-nitro-7-kydroxytetrahydronaphlhalene,  m.  p.  83 — 
84°.  Similarly,  l-nitro-4-aminotetralm  is  converted 
by  the  diazo-reaction  into  5  : 8-dinitrotelrcUin,  in.  p. 
87 — 88°,  affording  on  dehydrogenation  1  : 4-dinitro- 
naphthalene,  m.  p.  131 — 132°.  The  latter  is  also 
obtained  from  l-nitro-4-aminonaphthalene  by  the 
diazo-reaction  (cf.  A,,  1923,  i,  550).  R.  Bkightman. 

Manufacture  of  primary  and  secondary 
aromatic  amines.  E.  Merck,  Assees.  of  W. 
W.  Rrauss .— See  B.,  1926,  964. 

Derivatives  of  hydroxyphenylglycine.  II.  K. 
Simio  (Bull.  Chem,  Soc.  Japan,  1926, 1,  226 — 233 ;  cf. 
A.,  1925,  i,  1423  ;  Galatis,  ibid.,  1921,  i,  556;  1926, 
1243).— The  following  derivatives  of  anilinoacetonitrilo 
were  prepared  : 

p- Acetoxy- Ar -acetyl- ,  m.  p.  94 — 95°;  p -benzoyloxy- 

-benzoyl-,  m.  p.  129 — 130°;  p-acetoxy-a-methyl 
m.  p.  129 — 131° ;  p-aceloxy-a,oi-dimethyl-,  m.  p.  77—78°; 
y-benzoyhxy-a-phenyl-,  m.  p.  about  200°;  p -aceloxy- 
tz-phcnyl-,  m.  p.  119 — 120°;  'p-acetoxy-a.-phenyl-a- 
methyl-,  m,  p.  142 — 143°;  o-hydroxy-13 -acetyl-,  m.  p. 
167—168°;  o-aceloxy-ld-acetyl-,  m.  p.  105 — 106°; 
o-benzoyloxy-,  m.  p.  120—121°;  m-acetoxy-a-phenyl- 
x-melhyl-,  m.  p.  123 — 124°. 

Schotten-Baumann  benzoylation  of  the  p-hydroxy- 
aa-dimethyl-  or  p-hydroxy-a-phenyl-oc-methyl-deriv- 
atives  gives  p-benzoyloxybenzanilide. 

Prom  p-hydroxyphenylglvcine  the  methyl  ester, 
m.  p.  97—98°,  ethyl  ester,  m.  p.  78—79°,  the  N- 
acelyl  derivative,  m.  p.  174 — 175°,  and  p-aceto.nj-'N- 
acdylphe nylglyci n e,  m.  p.  203—204°,  were  obtained. 
o-Hydroxy-M-acctylphenylglycine,  m.  p.  201 — 202° 
(decomp.),  was  also  prepared.  E.  W.  Wignall. 

Reactions  of  thiocarbanilide.  R.  T.  C.  Loh 
and  W.  M.  Dehs  (J.  Amur.  Chem.  Soc.,  1926,  48, 
2956 — 2959). — Thiocarbanilide  is  oxidised  quantit¬ 
atively  in  alkaline  solution  by  sodium  peroxide  to 
d i phony Icarbamide;  other  alkaline  oxidising  agents 
give  yields  decreasing  in  the  order  :  potassium  per¬ 
manganate,  potassium  chromate,  potassium  per¬ 
sulphate,  bleaching  powder,  potassium  hypobromite, 
and  potassium  hypoiodite.  The  conversion  of  the 
tliion-  into  the  keto-group  by  alkaline  oxidising 
agents  appears  to  he  a  general  reaction.  Treatment 
E 


of  a  solution  of  thiocarbanilide  in  sulphuric  acid  (pre¬ 
pared  cold)  with  finning  nitric  acid  at  75 — 85°  affords 
s-tetranitrodiphenylcarbamide,  m.  p.  204°,  which, 
when  heated  with  mixed  nitric  and  sulphuric  acids, 
yields  s-hexanitrodiphenylearbamide,  m.  p.  209°. 
When  heated  with  a  freshly-prepared  aqueous  solution 
of  the  calculated  quantity  of  mercurous  nitrate, 
thiocarbanilide  affords  di-p-nitrothiocarbanilide,  m.  p. 
161°.  Thiocarbanilide  forms  an  additive  compound, 
m.  p.  85°,  with  1  mol,  of  mercuric  chloride,  when  the 
two  are  mixed  in  alcoholic  solution.  Additive  com¬ 
pounds  with  the  following  metallic  halides  were 
prepared  by  mixing  the  components  in  me  thyl  ethyl 
ketone  and  precipitating  with  toluene  :  cupric  bromide 
(0-5  mol.),  ni.  p.  187°;  cadmium  bromide  (0-5  mol,), 
yellow,  m.  p.  140°;  mercuric  iodide  (0-5  mol.),  m.  p. 
183°;  zinc  chloride  (0-5  mol.),  m.  p,  172°;  auric 
chloride  (0-5  mol.),  m.  p.  194°;  stannic  chloride  (0-5 
mol.),  m.  p.  260° ;  arsenioua  bromide,  (1  mol.),  m.  p. 
above  250°;  arsenious  iodide  (1  mol.),  yellow,  m.  p. 
similar;  and  mercuric  iodide  (1  mol.),  yellow,  m.  p. 
139°.  F.  G.  Willson. 

Catalytic  preparation  of  amines.  II.  Pre¬ 
paration  of  the  toluidines  and  m-phenylenedi- 
amine.  E.  Briner,  A.  Ferrero,  and  B.  Pail-lard 
(Hclv.  Chim.  Acta,  1926,  9,  956— 95S;  cf.  Briner, 
Ferrero,  and  Luserna,  A.,  1924,  i,  503).— The  yields  of 
o-,  ni-,  and  p-toluidines  obtained  by  passing  a  mixture 
of  the  corresponding  cresol  and  ammonia  over  freshly- 
prepared  aluminium  oxide  at  420°  are  43*1,  40-0, 
and  42*4%,  respectively,  which  are  increased  to  55*1, 
51*4,  and  52*3%,  respectively,  when  a  catalyst  which 
has  been  used  once  previously  is  employed.  Further 
use  of  the  catalyst  decreases  its  activity.  The  corre¬ 
sponding  yields  of  m-phenylenediamine  obtained  from 
resorcinol  are  36*9  and  53-0%,  respectively. 

J.  W.  Baker. 

Free  ammonium  radicals.  VII.  The  ammon¬ 
ium  character  of  triarylamines.  E.  Weitz  and 
H.  W.  Schwechten  (Ber.,  1926,  59,  [B],  2307—2314 ; 
cf.  A.,  1924,  i,  425). — If  it  be  assumed  that  an  aryl 
group  attached  to  nitrogen  makes  more  demand  on 
the  latter  than  corresponds  with  a  complete  valency, 
the  triarylamines  must  be  regarded  as  ammonium 
radicals  and  hence  capable  of  forming  salts,  not  by 
addition  of  acids,  but  of  acid  residues.  These  salts, 
[Ar3N]*X,  designated  triarylaminium  salts,  are 
described.  Triphenylamine  is  unsuitable,  since  it 
is  readily  converted  by  oxidising  agents  into  NN’- 
tetraphenylbenzidine  or  its  meri-  or  ftoio-quinonoid 
salts.  Tri-p-tolylaminium  pier  ate  is  produced  by 
oxidation  of  the  amine  in  strongly-cooled  benzene 
and  light  petroleum  with  lead  dioxide  in  presence 
of  picric  acid.  Tri-p-tolylaminimn  perchlorate,  m.  p. 
123°,  is  not  formed  by  the  oxidation  of  the  amine 
in  presence  of  perchloric  acid,  but  is  readily  produced 
by  the  action  of  chlorine  peroxide  on  the  base  in 
ethereal  solution.  The  salts  give  intensely  coloured 
solutions.  They  are  readily  transformed  by  reducing 
agents,  even  by  ferrous  salts,  into  tri-p-tolylamine. 

H.  Wren. 

Action  of  aminosulphonic  acid  on  aromatic 
amines.  A.  Qpjltco  (Gazzetta,  1926,  56,  620 — 
630 ;  cf.  Levi  and  Quilico,  Giom.  Chim.  Ind.  AppL, 
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1915,  7,  127). — Further  evidence  is  advanced  to  show 
the  extreme  instability  of  a-naphthylaminesulphonic 
acid  and  the  identity  of  Paal  and  Janicke’s  sulphamic 
acid  (A.,  1896,  i,  235)  with  a-naphthylamine-2-sul- 
phonie  acid.  The  general  character  of  the  reaction 
by  which  sulphamic  derivatives  aro  formed  when 
amines  are  heated  -with  aminosulphonic  acid  is 
verified,  the  reaction  being  extended  to  the  eases  of 
m-toluidino  and  p-naphthylamine.  In  all  instances, 
this  reaction  yields  first  sulphamic  derivatives,  which 
at  higher  temperatures  give  sulphonic  derivatives. 
The  transposition  takes  place  very  readily  with 
a-naphthylamine,  but  less  so  with  p-naphthylamino. 
With  amines  of  the  benzene  scries,  the  para-position 
or,  if  this  is  occupied,  the  ortfio-position  is  preferred  by 
the  migrating  sulphonic  group.  a-Naphthylamine 
gives  tho  2-sulphonic,  and  p-naphthylamine  the 
6-sulphonic  acid.  T.  H.  Pope. 

Ring-formation.  A.  C.  Sircar  and  P.  K.  De 
(J.  Indian  Chem.  Soc.,  1926,  3,  245— 252).— The 
hypothetical  p-diphenylcne  is  not  produced  in  the 
action  of  copper  on  4  :  4'-di-iododiphenyl  or  p-di- 
iodobenzene  (cf.  Turner,  J.C.S.,  1915,  107,  1495). 
The  formation  of  the  following  derivatives  is  advanced 
as  evidence  against  the  Kaufler  type  of  formula  for 
4  :  4'-diaminoazobcnzcnc  :  a  diphthalyl  derivative, 
m.  p.  above  300°,  using  phthalyl  chloride,  whilst 
phthalic  anhydride  does  not  react;  an  oxalyl  deriv¬ 
ative,  in.  p.  above  300°;  di-o-hydroxybenzylidene 
derivative,  m.  p.  265°;  di-3  :  i-dihydroxybenzylidene 
derivative,  darkening  at  250°,  but  not  melted  at 
270°,  and  2:4:2':  i'-telramethylazoquinoline,  m.  p. 
193°,  produced  by  the  action  of  acetylacetone.  The 
di-p-anisylidene  derivative  of  benzidine,  m.  p.  246 — 
248°,  is  also  described.  G.  M.  Bennett. 

Diphenylyl  derivatives  of  ammonia,  p-phenyl- 
enediamine,  and  benzidine.  meri-Quinonic  salts. 
J.  Piccard  (J.  Amer.  Clicm.  Soc.,  1926,  48,  2878— 
2885). — An  extension  of  the  known  series  of  meri- 
quinonoid  salts  derived  from  p-phenylcnediamine  and 
benzidine  (cf.  Piccard,  A.,  1911,  i,  568).  The  colours 
of  these  meri-quinonoid  salts  from  the  respective 
bases  are  as  follows  :  p-phenylenediamine,  yellow ; 
monomethyl-,  orange;  dimethyl-,  red;  phenyl-, 
violet-red;  trimethyl-,  violet;  tetramethyl-,  violet- 
blue;  diphenyl-,  blue;  didiphenylyl-,  bluish- green ; 
tetraphenyl-,  green;  diphenyldidiphenylyl-,  green; 
and  tetradiphenylyl-jj-phenylencdiamine,  yellowish- 
green;  benzidine,  blue ;  diethyl-,  green ;  tetramethyl-, 
greenish-yellow;  diphenyl-,  yellow;  didiphenylyl-, 
orange-yellow ;  tetraphenyl-,  orange ;  diphenyldi¬ 
diphenylyl-,  red;  and  tctradiphenylyl-,  violet-red. 
These  series  illustrate  the  regular  succession  of 
colours  through  those  of  the  first  order  to  those  of 
the  second.  As  the  colour  of  the  meri-quinonoid  salt 
derived  from  benzidine  itself  is  blue,  the  colours  of 
tho  corresponding  salts  from  its  above  derivatives  arc 
chiefly  of  the  second  order  (cf.  Piccard,  A.,  1926, 
1079). 

Phenyldiphenylylamine  (diphenylylaniline),  m.  p. 
112°  ( acetyl  derivative,  m.  p.  110°),  is  obtained  by 
heating  together  diphcnylylacctamide,  iodobenzenc, 
potassium  carbonate,  nitrobenzene,  and  a  trace  of 
copper  powder  at  230 — 250°  for  12  hrs.,  or  altern¬ 


atively  from  acetanilide  and  p-iododiphenyl  by  the 
same  method,  with  subsequent  hydrolysis.  Phenyldi- 
diphenylylamine  ( didiphenylylaniline ),  m.  p.  160°,  is 
prepared  analogously  from  iodobenzene  and  amino- 
diphenyl,  and  from  aniline  (1  mol.)  and  iododiphenyl 
(2  mols.).  Tridiphenylylamine,  m.  p.  257 — 259°,  is 
obtained  in  the  same  way  from  didiphenylylamine 
and  iododiphenyl.  When  pure,  this  substance  gives 
a  colourless  solution  in  concentrated  sulphuric  acid, 
but  the  solution  turns  green  rapidly  in  presence  of 
air  (cf.  Billow,  A.,  1924,  i,  1183).  Diphenyldiphenylyl- 
amine  was  also  synthesised  similarly  from  aminodi- 
phenyl  (1  mol.)  and  iodobenzene  (2  mols.).  Tetra- 
phenylbenzidine  (cf.  Wieland,  ibid.,  1913,  i,  1386) 
was  obtained  as  above  from  4  : 4'-di-iododiphenyl 
and  diphenylamine,  and  from  benzidine  and  iodo¬ 
benzene.  Didiphenylylbenzidine,  m.  p.  300°  (diacetyl 
derivative,  m.  p.  245 — 249°),  was  obtained  similarly 
from  diphenylylacetamide  (2  mols.)  and  4 : 4'-di- 
iododiphenyl  (1  mol.),  and  from  diace tylbenzidine 
(1  mol.)  and  iododiphenyl  (2  mols.),  and  analogous 
methods  were  applied  for  the  synthesis  of  diphcnyldi- 
diphenylylbenzidine  (cf.  Piccard,  ibid.,  1924,  i,  208) 
and  tetradiphenylylbenzidine,  m.  p.  254 — 259°.  The 
latter  forms  an  orange-red  additive  compound,  m.  p. 
indefinite,  with  2  mols.  of  nitrobenzene  (cf.  Ostro- 
misslensky,  ibid.,  1911,  ii,  195),  and  a  yellow  additive 
compound  with  1  mol.  of  toluene.  Diphenyldidi- 
phenylylbenzidine  was  also  obtained  by  oxidation  of 
diphenyldiphenylylamine  to  diphenyldidiphenylyldi- 
phenoquinonedi-immonium  acetate  and  subsequent 
reduction  (cf.  Piccard  and  Abouchy,  ibid.,  1924,  i, 
316 ;  Piccard,  Helv.  Chim.  Acta,  1924,  7,  789). 

F.  G.  Willson. 

Preparation  and  hydrolysis  of  isomeric  azoxy- 
benzyl  bromides.  <J.  B.  Shoesmith  and  W.  E. 
Taylor  (J.C.S.,  1926,  2832—2834;  cf.  ibid.,  1922, 
121,  1391;  A.,  1923,  i,  908;  1926,  389).— The  rates 
of  hydrolysis  of  the  isomeric  azoxybenzyl  bromides 
with  aqueous  propyl  alcohol  are  found  to  be  in  the 
order  o>p>m.  Since  the  azoxy-group  directs  ortho- 
para  substitution,  the  results  are  in  agreement  with 
the  rule  that  in  a  series  of  substituted  benzyl  halides, 
R'CaH4'CH2Hal,  the  isomerides  in  which  the  •CH2Hal 
group  is  attached  to  tho  carbon  atom  of  the  benzene 
nucleus  which  is  attacked  during  substitution  of  the 
R‘C0H3  compound  are  the  ones  which  are  most 
readily  hydrolysed. 

o- Azoxybenzyl  bromide,  m.  p.  105°  (violent  dccomp. 
at  106°),  and  m -azoxybenzyl  bromide,  m.  p.  119°,  are 
prepared  from  the  corresponding  alcohols  by  tho 
action  of  hydrogen  bromide.  A  complex  by-product 
is  formed  with  the  oW/io-derivative.  p-Azoxybenzyl 
bromide,  m.  p.  203°,  is  prepared  from  p-azoxybenzyl 
alcohol,  m.  p.  167°,  by  treatment  with  phosphorus 
pentabromide  in  bromoform  solution. 

H.  Burton. 

_  Stability  of  benzenediazonium  chloride  solu¬ 
tions.  II.  Reaction  of  benzenediazonium 
chloride  with  certain  organic  hydroxy-sub¬ 
stances.  H.  A.  H.  Pray— See  this  vol.,  26. 

Relationship  between  quinonehydrazones  and 
/>-hydroxyazo-compounds.  V.  p-Arylsulphon- 
azophenols.  W.  Borsche  and  R.  Frank  (Annalen, 
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1926,  450,  75 — 84;  cf.  Borsche  and  Oclcinga,  A., 
1905,  i,  719). — Benzenesulphonliydrazide  reacts  with 
p-benzoquinone  below  0°  in  the  presence  of  dilute 
hydrochloric  acid  to  give  i-benzenesulphonazophenol, 
PhSO,-N2-C(.H4-OH,  m.  p.  101°  [benzoate,  m.  p.  149° 
(decomp.)],  decomposed  slowly  by  water,  quickly  by 
acids,  into  benzenesulphinic  acid  and  a  p-hydroxy- 
benzenediazonium  salt.  At  ordinary  temperatures 
the  azo-compound  decomposes  as  it  is  formed,  and 
the  sulphmic  acid  produced  combines  with  the 
quinone  to  give  2  :  5-dihydroxydiphenylsulphone. 
This  provides  a  preparative  method  for  p-hydroxy- 
benzenediazonium  salts.  2:4: 4' -Trihydroxyazo- 
benzene  melts  at  226°.  Attempts  to  reduce  p-benzene- 
sulpkonazophenol  with  phenylhydrazine  gave  benzene- 
sulphonphenylhydrazide,  m.  p.  164-5°.  4-p -Toluenc- 
sulphonazophenol,  m.  p.  95°  (decomp. ;  benzoate, 
decomp.  137° ;  IZW-di-p-loluenesulphonyl-p-benzoyl- 
oxyphenylhydrazine,  m.  p.  174°,  from  the  benzoate 
and  p-toluenesulphinic  acid),  prepared  from  p-benzo- 
quinone  and  p-toluenesulphonhydrazide  (m.  p.  115°; 
acetone  derivative,  m.  p.  159 — 160°),  behaves 
similarly.  2  ;  5-Dihydroxyphcnyl  - p  -  tolylsulphone, 
m.  p.  211°  (p-toluencsulphonate,  m.  p.  162°),  and 
p -loluencsulphonphenylhydrazide,  m.  p.  171 — 172°,  are 
described.  Quinol  di-p-toluenesulphonate,  m.  p.  159°, 
and  p-hydroxyphenyl  p-toluencsvlphonate ,  m.  p.  98 — 
99°,  are  prepared  from  quinol  and  p-toluenesulphonyl 
chloride  in  pyridine.  C.  Hollins. 

Etherification  of  hydroaromatic  alcohols.  J.  B. 
Senderens  and  J.  Aboulenc  (Compt.  rend.,  1926, 
183,  830 — 832). — cycZoHexyl  ethers  cannot  be  pre¬ 
pared  by  the  catalytic  method  (cf.  A.,  1926,  46)  from 
cyclohexanol  or  its  mixtures  with  aliphatic  alcohols, 
the  eycfohexanol  being  always  dehydrated  to  cyclo¬ 
hexane  and  A1:  1-dicj/cZohexene.  When,  however,  a 
mixture  of  cycMiexanol  and  benzyl  alcohol  with  2% 
of  sulphuric  acid  trihydrate  is  refluxed  at  130 — 135°, 
benzyl  ether  and  cyclo hexyl  benzyl  ether,  b.  p.  182 — 
183°/50  mm.,  d'*  1-008,  are  obtained.  The  latter  is 
decomposed  on  warming  with  sulphuric  acid  di¬ 
hydrate  into  epdohexene  and  resinous  matter.  The 
following  derivatives  were  prepared  similarly  : 

3 - methyl-,  b.  p.  186-5— 187-5°  (corr.)/50  mm.,  dli  1-006 ; 

4-  methyl -,  b.  p.  190-5— 191 -5°/50  mm.,  d\l  1-004; 
3  : 4- dimethyl -,  b.  p.  192— 193°/50  mm.,  d?  1-005 ; 
and  3-mdhyl-G-isopropyl-cyclohc.vyl  benzyl  ether,  b.  p. 
198— 200°/50  mm.,  d]5  1-001.  H.  E.  F.  Hotton. 

Catalytic  action  of  Japanese  acid  earth.  IV. 
Action  on  ci/c/ohexanol  and  its  derivatives. 

H.  Inoue  (Bull.  Chem.  Soc.  Japan,  1926,  1,  219— 
226;  cf.  A.,  1926,  1110,  1132). — The  dehydrogenation 
of  cycZohexanol  in  presence  of  Japanese  acid  earth 
yields  at  200°  mainly  q/cZohexenc,  but  at  330°  mainly 
methylcycZopentane,  which  can  also  be  obtained  by 
using  cr/cZohcxcne,  but  not  from  cyclohexane.  Methyl - 
c?£cZohexanol  yields,  at  250°,  1  nethylcycl ohexenes ;  at 
350  ,  a  clinic  thy  lcydopcnt  a  ne  is  formed,  with  other 
products.  E.  W.  Wignall. 

Bromophenols.  XX,  Behaviour  of  penta- 
halogenophenols  towards  aluminium  chloride 
in  benzene.  M.  Kohn  and  G.  Domotor  (Monatsh 
1926,  47,  207—240;  cf.  A.,  1926,  832).— When 
chlorophcnols  arc  gently  warmed  with  excess  of 


bromine  and  a  little  iron  powder,  in  absence  of 
moisture  (cf.  ibid.,  521),  good  yields  of  pentalialogeno- 
phenols  are  obtained.  These  are  oxidised  by  nitric 
acid  (d  1-5)  to  the  corresponding  tctrahalogeno- 
p-benzoquinoncs,  whilst,  when  they  are  treated  with 
aluminium  chloride  in  presence  of  benzene,  the  o- 
and  71-bromine  atoms  are  replaced  by  hydrogen, 
chlorine  and  m-bromine  atoms  remaining  unattacked. 
In  spite  of  their  high  mol.  wt.,  many  of  these  phenols 
can  he  distilled  without  decomposition  at  atmospheric 
pressure.  2:4:  G-Trichloro-3  :  o-dibromophenol,  m.  p. 
204°  (all  m.  p.  corr.),  monoclinic  ( methyl  ether,  m.  p. 
127°,  b.  p.  336— 340°/747  mm.;  benzoate,  m.  p.  196°), 
is  oxidised  to  2  :  G-dichloro-3  :  G-dibromobenzoquinone, 
m.  p.  above  280°,  The  crystallographic  and  optical 
properties  of  the  compounds  the  crystalline  form  of 
which  is  indicated  are  fully  described.  2  :  4 -DicMoro- 
3:5:  G-tribromophenol,  m.  p.  209°,  triclinic  ( methyl 
ether,  m.  p.  143— 144°,  b.  p.  350— 355°/752  mm.; 
benzoate,  m.  p.  202°),  obtained  by  the  general  method 
from  2 : 4-dichlorophenol,  is  oxidised  to  chlorotri- 
bromo-p-benzoqumone,  m.  p.  above  275°,  which  affords, 
on  reduction  by  Kohn  and  Griin’s  method  (A.,  1925, 
i,  1265),  chlorotribromoquinol  dimethyl  ether,  m.  p. 
185 — 186°.  The  dichlorotribromophenol  reacts  with 
aluminium  chloride  in  presence  of  benzene,  giving 
2  :  i-dichloro-3  :  5-dibromophetiol,  m.  p.  122°,  rhombic 
pyramidal  ( methyl  ether,  m.  p.  114°,  b.  p.  329 — 331°/ 
757  mm.),  from  which  2  :  i-dichloro-3  :  5-dibromo- 
6 -nitrophenol,  m.  p.  141°  ( methyl  ether,  m.  p.  86°); 

2  :  i-dichloro-3  :  5-dibromo-G-iodophenol,  m.  p.  187° 
[methyl  ether,  m.  p.  148°),  and  2-chloro-3  :  5 -dibromo- 
G-iodobenzoquinone ,  m.  p.  above  280°,  are  obtained. 
2  : 6-Dichloro-4-bromophenol,  prepared  by  chlorin¬ 
ating  p-bromophenol,  is  successively  converted  by 
similar  methods  into  2  :  G-dichloro-3  :  4  :  5-tribromo- 
phenol,  m.  p.  223-5°,  monoclinic  [methyl  ether,  m.  p. 
145°,  h.  p.  335 — 345°/765  mm. ;  benzoate,  m.  p.  175°) ; 

2  :  G-dichloro-3  :  G-dibromobenzoquinone,  m.  p.  above 

292° ;  2  :  G-dichloro-3  :  o-dibromophenol,  m.  p.  128°, 
monoclinic  [methyl  ether,  m.  p.  109-5°,  b.  p.  309 — 
311°/740  mm.);  2  :  G-dichloro-3  :  o-dibromo-i-nitro- 

phenol,  m.  p.  179-5°  [methyl  ether,  m.  p.  131°) ;  2  :  6- 
dichloro- 3  :  5-dibromo-i-iodophenol,  m.  p.  210 — 212" 
[methyl  ether,  m.  p.  167°).  p-Chlorophenol  is  bromin- 
ated  to  A-chloro-2  :  3  :  5  :  6 -tetrabromophenol,  m.  p. 
215°,  monoclinic  [methyl  ether,  m.  p.  161°,  b.  p.  353 — 
355°/756  mm.;  benzoate,  m.  p.  203°),  from  which 
tetrabromobenzoquinone ;  4  -  cMoro  -3:5-  dibromo  - 

phenol,  m.  p.  121°,  b.  p.  320 — 321°/743  mm.,  mono¬ 
clinic  [methyl  ether,  m.  p.  82-5°,  b.  p.  300°/745  mm.); 
i-chloro-3  :  5-dibromo-2  :  6 -dinitrophenol,  m.  p.  149° 
[methyl  ether,  m.  p.  128 — 129°);  i-chloro-3  :  o-di- 
bromo-2  :  G-di-iodophcnol,  m.  p.  203°  (decomp.) 
[methyl  ether,  m.  p.  173°) ;  and  3  :  o-dibromo- 2  :  G-di- 
iodobenzoquinone  are  obtained.  Similarly,  o-chloro- 
phenol  affords  2-chloro-3  :  4  :  5  :  6 -tetrabromophenol, 
m.  p.  224°  [methyl  ether,  m.  p.  158-5°,  b.  p.  346 — 
350°/765  mm.;  benzoate,  m.  p.  178°);  ehlorotri- 
bromobenzoquinone ;  2 -chloro  -3:5-  dibromophenol, 
m.  p.  68°,  b.  p.  285 — 287°/754  mm.  [methyl  ether, 
m.  p.  102-5°,  b.  p.  291— 2937754  mm.);  2-chloro- 

3  :  5-dibromo-i  :  6 -dinitrophenol,  m.  p.  155 — 157° 
(methyl  ether,  m.  p.  125°) ;  2-cMoro-3  ;  o-dibromo- 

4  :  G-di-iodophenol,  m.  p.  177°  (decomp.)  ( methyl  ether. 
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111.  p.  172°),  and  2-chloro-3  :  5-dibromo-6-iodobenzo- 
quinone.  H.  E.  F.  Notton. 

Bromophenols.  XXI.  New  halogenated 

phenols  from  -m-chlorophenol.  M.  Kohn  and 
A.  Zandman  (Monatsli.,  1926,  47,  357 — 377), — 
Eromination  of  m -chlorophenol  in  aqueous  solution 
yields  3-chloro-2  :  4  :  6 - Irihromophe nol,  m.  p.  106°,  of 
which  the  methyl  ether,  m.  p.  96°,  b.  p.  323 — 325°/ 
766  nun.,  is  converted  by  nitration  into  3 -chloro- 
2:4:  G-tribromo-5-7iiiroanisolc,  m.  p.  116°,  dem ethyl¬ 
ated  to  the  corresponding  phenol,  m.  p.  146-5°. 
Fuming  nitric  acid  oxidises  the  free  chlorotribromo- 
phenol  to  3-chloro-2 : 6-dibromobenzoquinone,  m.  p. 
165°,  reduced  by  sulphurous  acid  to  Z-chloro-2  :  6- 
dibromoquinol,  m.  p.  144°  ( dimethyl  ether,  m.  p.  90°, 
b.  p.  317 — 319°/756  mm. ;  dibenzoate,  m.  p.  165°).  Tho 
action  of  iodine  on  m -chlorophenol  in  alkaline  solu¬ 
tion  yields  Z-chloro-2  :  4  :  6-tri-iodophenol,  m.  p.  140° 
(methyl  ether,  m.  p.  115-5°),  converted  by  fuming 
nitric  acid  into  3-chloro-2  :  G-di-iodobenzoquinone,  m.  p. 
175°.  Bromination  of  m-chlorophenol  with  bromine 
and  iron  powder  gives  3-c/t?oro-2  :  4  :  5  :  G-tetrabronio- 
phenol,  m.  p,  210°,  which  is  debrominated  by  the 
action  of  aluminium  chloride  and  benzene  with 
production  of  3-chloro-n-bromophenol,  m.  p.  68 — 69° 
(methyl  ether,  m.  p.  31-5°,  b.  p.  238 — 240°/746  mm.). 
Nitration  of  this  phenol  produces  Z-chloro-5-bromo- 
2:4:  G-triniirophcnol,  m.  p.  165-5°,  of  which  the 
methyl  ether,  m.  p.  106 — 107°,  results  from  the  nitr¬ 
ation  of  3-chloro-5-bromoanisolc  with  nitric  and 
sulphuric  acids,  whilst  nitration  with  cold  fuming 
nitric  acid  alone  yields  Z-chloro-o-bromo-2  : 4 -dinitro- 
anisole,  m.  p.  165°,  demethylated  to  3-chloro-o-bromo- 
2  :  i-dinitrophcnol,  m.  p.  97°. 

The  direct  iodination  of  3-chloro-5-bromophenol 
furnishes  3-cMoro-5-bromo-2  :  4  :  G-tri-iodophenol,  m.  p. 
207°  (methyl  ether,  in.  p.  199°),  which  is  oxidised  by 
fuming  nitric  acid  to  3-chloro-r>-bromo-2  :  6 -di-iodo- 
benzoquinone,  m.  p.  253 — 255°.  Chlorination  of 
3-chloro-5-bromophenol  in  glacial  acetic  acid  solution 
yields  2:3:4: 6-tetrachloro-5-bromophenol,  m.  p. 
197°  (cf.  MeCombie  and  Ward,  J.C.S.,  1913,  103, 
1995)  (methyl  ether,  m.  p.  115-5°,  b.  p.  310— 313°/745 
mm.).  In  a  similar  way,  3:4: 5-tribromophcnol 
gives  2  :  6-dichloro-3  : 4  :  5-tribromophenol  (cf.  pre¬ 
ceding  abstract)  (methyl  ether,  m.  p.  145°).  Bromin¬ 
ation  of  3-chloro-5-bromophenol  in  glacial  acetic  acid 
solution  furnishes  '3-chloro-i  :  5-dibromophenol,  m.  p. 
116 — 117°,  of  which  the  methyl  ether,  m.  p.  72 — 75°, 
b.  p.  296— 300°/746  mm.,  yields  on  nitration  3 -chloro- 
4  :  u-dibromo-2  :  G-dinitroanisole,  m.  p.  100 — 101°. 
3-Chloro-4  :  5-dibromophcnol  is  converted  by  chlorine 
in  glacial  acetic  acid  into  2:3:  G-trichloro-i  :  5-di- 
bromophenol,  m.  p.  204 — 205°,  from  which  2:3:5- 
tnchloro-5-bromobenzoquinone,  not  melted  at  260°,  is 
obtained  by  oxidation.  The  same  chlorodibromophenol 
yields  by  direct  iodination  3-chloro-i  :  5-dibromo-2  :  6- 
di-iodophcnol,  m.  p.  191 — 192°.  G.  M.  Bennett. 

Benzoquinonethioliniines.  E.  Gebaubr-Ful- 
segg  and  E.  Riesz  (Monatsh.,  1926,  47,  57 — 61), — 
p-Aiiii nophenol  reacts  in  etlier  solution  with  4-chloro- 
2-nitro-l-chlorothiolbenzcne  to  yield  i-chloro-2-nitro- 

phenylthiol-'p-hi/drori/aniUde, 

C6H,,(N02)Cl-S-NH-CliH4-0H,  red,  m,  p.  119°,  which 


is  oxidised  by  diehromate  in  acetic  acid  solution 
to  benzoquinonc  -  4  -  ckloro  -  2  -  nilrophaiyUhioiimim, 
CeH^NO^Cl-S-NlCgH^O,  orange,  m.  p.  194°.  The 
latter  gave  neither  an  oxime  nor  a  phenylhydrazone. 
Simultaneous  acetylation  and  reduction  of  either  sub¬ 
stance  with  zinc  and  acetic  anhydride  yields  4,-chloro- 
l-methyUienzthiazole,  m.  p.  68°,  through  the  inter¬ 
mediate  formation  of  the  o-acetamidotliiophenol. 

G.  M.  Bennett. 

Constitution  of  australol.  J.  C.  Earl  andM.  T. 

Tjrikojus  (J.  Proe.  Boy.  Soc.  N.S.W.,  1925,  59,  301 — 
305). — The  essential  oil  from  Eucalyptus  polybractea 
( d 15  0-970,  saponification  number  50 — 51 ;  after 
acetylation,  121)  yielded  10%  of  phenols,  from  which 
the  solid,  m.  p.  60°,  was  separated  which  had  been 
given  the  name  “  australol  ”  by  Smith  (“  Research  on 
the  Eucalypts,”  2nd  ed.,  395)  when  obtained  from  a 
similar  source  (Robinson  and  Smith,  A.,  1915,  i,  978). 
This  is nowidentified  asp- fsopropylpheno  1  (p-hydroxy- 
curnenc)  (m.  p.  60°,  benzoate,  m.  p.  71-5°). 

G.  M.  Bennett. 

Co-ordination  valency  of  two  hydroxyl  groups 
in  the  orf/io-position.  III.  Polyphenolic  com¬ 
plexes  of  the  rare  earths.  L.  Fernandes 
(Gazzetta,  1926,  56,  682—688;  cf.  A.,  1926,  1036).— 
When  pyrocatechol  (or  pyrogallol)  is  added  to  the 
solution  of  a  salt  of  a  rare-earth  metal  and  the  liquid 
is  then  rendered  alkaline  by  means  of  an  alkali 
hydroxide  or  ammonia,  a  flocculent  or  pulverulent 
precipitate  is  formed,  [0H*R(,0,CsH4-0H)2|  (1). 
This  compound  is  electrolytically  almost  neutral  and 
exhibits  amphoteric  behaviour.  In  a  weak  acid  such 
as  acetic  acid  it  dissolves  to  a  solution  which  deposits 

a  white  crystalline  compound,  (OAc)[-R<Cq^>CcH4] 

(2),  on  cooling,  hut  if  it  is  dissolved  in  alkali  hydroxide 
(or  ammonia)  solution,  the  complex  radical  acts  as  an 
acid  and  the  compound  [R(,0,C6H4,0H)3]R'3  (3)  is 
formed  :  R=Ce,  La,  Pr,  Ncl ;  R'=K,  Na,  NH4. 

When  the  complex  molecule  contains  only  one 
phenolic  radical,  in  acid  solution,  the  grouping  exerts 
a  basic  function,  the  alkalinity  of  the  metal  being 
only  partly  neutralised ;  thus,  compounds  of  type  (2) 
are  formed.  When ,  however,  two  phenol  residues  e  nter 
the  complex  radical,  this  becomes  neutral  and,  hence, 
undissociated ;  and  when  three  phenolic  radicals  enter, 
the  compound  exhibits  acid  properties.  Compounds 
of  types  (2)  and  (3)  are  usually  moderately  stable, 
whilst  the  neutral  compounds  decompose  so  easily  that 
they  explode  violently  at  90°  and  oxidise  with  liberation 
of  heat  in  the  air  even  at  the  ordinary  temperature. 

The  compounds  of  praseodymium,  neodymium,  and 
lanthanum  arc  similar  in  properties,  blit  the  cerium 
compounds  are  different,  the  cerium  salts,  with  both 
pyrocatechol  and  pyrogallol,  being  deep  violet 
instead  of  white.  The  hydroxide  of  the  pyrocateehol- 
ccriuui  compound,  unlike  its  analogues,  dissolves  in 
concentrated  ammonia  solution  to  a  deep  violet 
liquid,  which,  when  boiled,  deposits  a  deep  violet, 
crystalline  compound,  [Ce(CGH402)3l(NH4),H,H20. 

Seventeen  of  these  complex  compounds  were  pre¬ 
pared  and  analysed.  T.  H.  Pore, 

5-Halogenor esorcinols .  H.  II.  Hodgson  and 
J.  S.  Wignall  (J.C.S.,  1926,  2820—2827). — The  three 
5-halogenoresoreinols  are  prepared  by  converting  the 
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5-halogcno-m-anisidines  (A.,  1926,  1034)  into  tlic 
5-halogeno-3-hydroxyanisoles  and  hydrolysing  these 
with  aqueous  hydriodic  acid.  5-Chloro-Z-hydroxy- 
anisole,  m.  p.  99°;  5  -  bromo  -  3  -  hydroxy  an  isole ,  in.  p. 
102°;  and  b-iodo-Z-hydroxyanisole,  m.  p.  90°,  on 
bromination  are  converted  into  5-cMoro- 2  :  4  :  6 -tri- 
bromo-3-hydroxyanisole,  m.  p.  110° ;  2:4:5:  6 -tetrci- 
bromo-Z-hydroxyanisole,  m.  p.  120°;  and  2:4:6 -tri- 
bromo-a-iodo-Z-hydroxyanisole,  m.  p.  125°.  5 -ChJoro- 

resorcinol  and  5-iodoresorcinol  form  monohydrates 
having  m.  p.  67°  and  in.  p.  92-3°,  respectively.  The 
anhydrous  chloro-compound  has  m.  p.  117° ;  the 
iodo-compound  could  not  be  dehydrated  completely. 
5-Bronioresorcinol,  m.  p.  87°,  crystallises  from  water  as 
the  monohydrate ,  m.  p.  about  79°.  The  halogeno- 
resorcinols  on  bromination  yield  5-chloro-2  :  4  :  6-<ri- 
bromoresorcinol,  m.  p.  143° ;  2:4:5:  6-tetrabromo- 
resorcinol,  m.  p.  212°  (Claassen,  A.,  1878,  868,  gives 
m.  p.  163°;  Benedikt,  Monatsh.,  1880,  1,  366,  gives 
m.  p.  167°),  and  2:4:  S-lribromo-o-iodoresorcinol,  m.  p. 
214°.  H.  Burton. 

Derivatives  of  stilbene.  J.  N.  As  hue  y  (J.C.S., 
1926,  2804 — 2807). — 2-Nitro-4-amino-Z' :  4'-dime.lhoxy- 
siilbene,  m.  p.  186 — -187°  ( hydrochloride ,  m.  p.  223° 
after  darkening  at  200°;  acetyl  derivative,  m.  p. 
183 — 184°),  obtained  by  reduction  of  the  2  :  4-dinitro- 
compound  with  ammonium  sulphide,  is  converted 
into  4-chloro-2-nitro-3'  :  4' -dimethoxystilbene,  m.  p. 
124 — 125°,  and  then  into  4-chI  oro-2-amino-Z' :  4 '-di- 
methoxystilbene,  m.  p.  147—148°  ( acetyl  derivative, 
m.  p.  180°).  A  suspension  of  the  diazonium  sulphate 
of  this  chloroamine  on  treatment  with  copper  powder 
yielded  an  amorphous  nitrogen  compound,  with  no 
trace  of  a  phenanthrene  derivative.  Nitration  of 
4-chloro-2-nitro-3' :  4'-dimethoxystilbene  in  glacial 
acetic  acid  yields  4-chloro-2  :  6' -dinitro-3’ :  4'-dimeth- 
oxyslilbenc,  m.  p.  175°,  which  on  reduction  and  acetyl¬ 
ation  gives  A-chloro-2  :  G'-diacetamido-Z'  :  4'-dimeth- 
oxystilbene,  m.  p.  275°  (decomp.).  Phosphoryl 
chloride  does  not  convert  this  diacetamido-compound 
into  a  2  :  6-naphthyridine  (cf.  Gulland  and  Robinson, 
A.,  1925,  i,  1188),  but  into  a  compound,  C20H19O3N2Cl, 
m.  p.  about  230°  (decomp.)  after  darkening  at  160°, 
probably  a  quinoline  derivative.  H.  Burton. 

Tautomerism  of  phenols.  VII.  1  ;  4-Di- 
hydroxynaphthalene  and  4-amino-a-naphthol. 
VIII.  1  :  2-Dihydroxynaphthalene.  W.  Fuchs 
and  H.  Pirak  (Ber.,  1926,  59,  [B],  2454—2458, 
2458—2461 ;  cf.  A.,  1924,  i,  960).— VII.  4-Amino-a- 
naphthol  is  prepared  by  coupling  a-naphthol  with 
diazotised  aniline  and  reductive  fission  of  the  azo- 
dcrivative  with  tin  and  hydrochloric  acid.  Its 
oxidation  to  a-naphthaquinone  and  subsequent 
reduction  affords  1  :  4-dihydroxynaphthalene  in  poor 
yield.  Treatment  of  1  :  4-dihydroxynaphthalene  or 
4-amino-a-naphthol  or  its  hydrochloride  with  ammon¬ 
ium  sulphite  or 
hydrogen  sulphite 
affords  the  sub¬ 
stances  (I)  and  (II), 
which  are  readily 
transformed  into  4- 
anuno  -  a  -  naphthol. 
Dihydroxynaphthalene  and  4  -  amino  -  «.  -  naphthol 


give  additive  products,  soluble  in  water,  with 

sodium  hydrogen  sulphite.  The  product  from  di¬ 
hydroxynaphthalene  is  converted  by  ammonia  into 
4-amino-a-naphthol,  whereas  that  from  amino- 
naphthol  yields  dihydroxynaphthalene  when  decom¬ 
posed  by  alkali  hydroxide ;  the  ratio  Na  :  S  in  the 
additive  compound  is  variable  and  never  1:1. 

VIII.  1  :  2-Dihydroxynaphthalene  is  prepared  by 
coupling  g-naphthol  w-ith  diazotised  aniline,  reductive 
fission  of  the  azo-dye  to  2-amino-a-naphthol,  and 
oxidation  of  the  latter  substance  to  the  corresponding 
quinone,  which  is  subsequently  reduced.  1  :  2-Di¬ 
hydroxynaphthalene  and  sodium  hydrogen  sulphite 
afford  sodium  1  :  '2-dihydroxy -\  :  2-dihydronaphthalene- 
1-sulphonate.  Ammonium  hydrogen  sulphite  gives 
ammonium  \-amino-2-hydroxy-\  :  2-dihydronaphthal- 
ene-l-sidphonate.  The  additive  products  are  con¬ 
verted  by  alkali  hydroxide  into  1  : 2-dihydroxy- 
naphthalene  and  1-amino-fi -naphthol,  respectively. 
With  phenylhydrazine,  they  yield  the  compound, 
C22H18N4,  m.  p.  211 — 212°,  regarded  as  the  diphenyl- 
hydrazone  of  p-naphthaquinone.  H.  Wren. 

Distillation  of  cholesterol  with  zinc  dust. 
P.  Fantl  and  M.  Kabos  (Monatsh.,  1926,  47,  251— 
258).— The  mixture  of  hydrocarbons  obtained  by 
distilling  cholesterol  with  zinc  dust  in  a  stream  of 
hydrogen  at  atmospheric  pressure  (cf.  van  der  Haar, 
A.,  1922,  i,  565)  is  separated  by  distillation  into  four 
fractions,  b.  p./7  mm.,  (a),  50 — 60°,  (6),  95 — 97°  (»D 
1-5060),  (c),  162—168°  («c  1-5301),  (d),  185—187°. 
These  approximate  in  composition  and  mol.  wt.  to 
the  formula  (C6Hg)„,  where  »—  1,  2,  3,  and  4,  respect¬ 
ively.  The  mol.  refractions  indicate  that  both  (6) 
and  (c)  are  doubly  unsaturated,  but  the  double  linkings 
cannot  be  detected  by  titration  with  bromine.  When 
cholesterol  is  distilled  with  zinc  dust  at  10  mm. 
pressure,  the  hydrocarbon  skeleton  is  retained 
unchanged,  cholesterilene,  m.  p.  73°,  [a]£  -53-37°  (cf. 
Tschugaeff  and  Fomin,  A.,  1910,  i,  734),  being  formed 
in  50 — 60%  yield.  This  substance  is  not  reduced  by 
sodium  and  boiling  amyl  alcohol,  but  catalytic  hydro¬ 
genation  in  presence  of  palladium-black  converts  it 
into  a  mixture  of  cholestane  and  i^-cholestane  (cf. 
Windaus,  ibid.,  1919,  i,  204).  When  cholesterilene 
dissolved  in  benzene  is  shaken  with  aqueous  acetic  and 
sulphuric  acids,  a  small  amount  of  cholesterol,  identi¬ 
fied  as  the  digitonide,  is  regenerated. 

H.  E.  F.  Notton. 

Substitution  by  halogen  of  the  hydroxyl  group 
of  secondary  alcohols.  P.  A.  Levene  and  L.  A. 
Mikeska  (J.  Biol.  Cliem.,  1926,  70,  355 — 364r). — By 
the  general  method  of  resolution  of  Pickard  and 
Kenyon  (J.C.S.,  1907,  91,  2058)  there  were 

obtained l-phenyhnethylcarbinol,  [ajg  — 54-86°,  l-phenyl- 
ethylcarbinol,  [ajj,  —55-54°,  l-phenylpropylcarbinol, 
[a]3’  — 57-21°,  d-phenylis op ropylca rbinol,  [a]g  +47-66°, 
and  d -phenijlbulylcarbinol,  [a]j?  +40-83°.  d-Phenyl- 
methylcarbinol,  [a])?  +16-36°,  when  heated  with 
thionyl  chloride  gives  d -cr-phenylethyl  chloride,  [«]^$ 
+  11-89°;  i-phenylethylcarbinol,  [a]fj  — 54-53°  gave 
similarly  1-  a-phenylpropyl  chloride,  [ajg  — 50-34°;  with 
hydrogen  bromide  at  0°  d-phenylethylearbinol,  [a]g 
+34-83°,  gave  l-a-phenylpropyl  bromide,  [a]§  — 1-51°. 
cbPhenylpropylearbinol,  [a]g  +23-39°,  with  thionyl 
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chloride  gives  d-a-phenyl-n-bulyl  chloride ,  [Vfg  +26-88°, 
and  with  hydrogen  bromide  cl  -  a  -ph  enyl-n-bu  tyl  brom¬ 
ide,  [a]50  '+4-62°  l  -  P  lie  ny  I  is  op  ropy  lea  rb  i  no  1 ,  Md 
— 25-19°,  with  thionyl  chloride  gives  1-a -phenyl-$- 

methyl-n-propyl  chloride,  [a]»  —28-34°;  d-phenyliso- 
propylcarbinol,  [«}§  +47-03°,  with  hydrogen  bromide 
gives  d -x-phenyl-$-methyl-n-propyl  bromide ,  [a]D 
+27-02°.  /-Phcnyl-M-butylcarbmol,  [a]20  —4-01°, 

with  thionyl  chloride  gives  l-a-phenyl-n-amyl  chloride. 
Mi?  —13-43°;  another  sample,  [a]3  —12-83°,  gave, 
with  phosphorus  pentachloride,  a  product  fa];1;'  —5-12°. 
The  absence  of  Walden  inversion  in  some  cases  is 
ascribed  to  differences  in  the  distortion  of  the  asym¬ 
metric  carbon  atom  by  the  halogenating  agent 
employed.  0.  R.  Harincjton. 

Ability  of  enolic  ethers  to  undergo  catalytic 
hydrogenation.  Constitution  of  thehaine.  H. 
Wieland  and  P.  Garbsch  (Ber.,  1926,  59,  [ B ], 
2490 — 2493). — a-Ethoxystyrene  is  readily  hydro¬ 
genated  in  alcoholic  solution  in  the  presence  of 
palladium-black  to  a-phcnylethyl  ethyl  ether,  b.  p. 
69°/12  mm.  ci/c/oHexanone  dimethylacetal  is  trans¬ 
formed  by  benzoyl  chloride  and  quinoline  into 
&l-methoxyeyclohexene,  b.  p.  36°/12  mm.,  which  is 
smoothly  hydrogenated  in  the  absence  of  moisture  to 
hexahydroanisole,  b.  p.  130 — 131°/720  mm.  The 
ready  hydrogenation  of  the  substances  indicates  that 
the  group  •C(OMe)!Cl  is  not  present  in  thebaine  and 
renders  necessary  revision  of  the  formula  ascribed  to 
this  substance  by  Knorr  and  Horlein  (cf.  Wieland  and 
Retake,  A.,  1925,  i,  1448).  H.  Ween. 

Aryl  ethers  of  triphenyl-,  diphenyl-,  and 
naphthyl-carhinols  and  the  corresponding 
cryptophenols.  Tautomerism  of  toluene,  P. 
Schorioin  (Bor.,  1926,  59,  [R],  2502—2509).— 
o-Crcsol  is  converted  by  the  successive  action  of 
sodium  and  triphenylmethyl  chloride  in  boiling 
ethereal  solution  into  o-tolyl  triphenylmethyl  ether, 
m.  p.  112 — 113°,  which  is  also  prepared  from  tri¬ 
phenylmethyl  chloride  and  o-cresol  in  anhydrous 
pyridine.  o-$$$-Triphenylethylphenol,  m.  p.  183°,  is 
obtained  as  by-product  (yield  33%)  in  the  first 
method  of  preparing  the  ether  described  above;  it 
becomes  the  main  product  when  triphenylmethyl 
chloride  is  heated  at  120°  with  a  solution  of  sodium 
in  an  excess  of  o-cresol.  Its  constitution  is  established 
by  its  oxidation  to  triphenylcarbinol  and  conversion 
into  triphenylmethane  by  distillation  with  zinc  dust. 

Diphenylmethyl  bromide  and  sodium  phenoxide  in 
presence  of  anhydrous  ether  yield  phenyl  diphenyl- 
methyl  ether,  m.  p.  54°,  b.  p.  233— 243°/23  mm.,  and 
o-diphenylmethylphenol,  m,  p.  125°,  b.  p.  245 — 250°/ 
13  mm. ;  these  substances  with  diphonylketazine  are 
also  obtained  from  diphenyldiazomethane  and  phenol. 

Phenol  and  a-naphthylmethyl  bromide  in  the 
presence  of  alcoholic  potassium  hydroxide  afford 
phenyl  a-naphthylmethyl  ether,  m,  p.  76 — 77°,  b.  p. 
238— 240°/ 19  mm.;  o-tolyl  a-naphthylmethyl  ether,  b.  p. 
2307II  mm.,  m.p.  60°,issimilarly prepared.  Underlike 
conditions,  jS-naphthylmethyl  bromide  yields  phenyl 
$-naphthyhmtkyl  ether,  m.  p.  115—116°,  and  o-tolyl 
P-n<j phtkyhmlhjl  ether,  m.  p.  94 — 95°.  With  these 
compounds,  the  formation  of  cryptophenols  is  not 
observed. 


a-Naphthyl methyl  bromide  has  b.  p.  167°/10  mm., 

m.  p.  53-5—54-5°. 

The  unusual  phenomenon  of  the  entry  of  the  alkyl 
group  into  the  side-chain  of  o-cresol  is  explained  by 
the  hypothesis  that  this  substance  reacts  in  its 
tautomeric  form  (I).  Similarly,  sub¬ 
stitution  in  the  side-chain  of  toluene 
I  ONa  (P)  is  simply  explained  by  the  assumption 

'  ....  that  it  is  transformed  by  addition  of 
energy  (action  of  heat  or  radiation) 
into  mcthylcnedihydrobcnzene.  Addition  then  occurs 
at  the  double  linking  of  the  methylene  group,  and 
is  followed  by  elimination  from  the  adduct  in  such 
a  manner  as  to  restore  the  normal  arrangement  of 
double  linkings  in  the  benzene  nucleus.  H.  Wren. 

Decomposition  of  ethers  by  metallic  sodium. 
P.  Schorioin  (Ber.,  1926,  59,  [jB],  2510—2514;  cf. 
A.,  1923,  i,  207  ;  1924,  i,  1185,  1188 ;  1925,  i,  1404).— 
Under  the  influence  of  sodium  at  100°,  o-tolyl  tri¬ 
phenylmethyl  ether  undergoes  -normal  fission  into 
triphenylmethane  and  o-cresol  and  phenolic  trans¬ 
formation  into  o-ppp-triphenylethylphcnol.  Phenyl 
diphenylmethyl  ether  is  similarly  converted  into  a 
mixture  of  diphenylmetliane,  s-tctraphenylethane, 
phenol,  and  triphenylcarbinol.  Phenyl  a-naphthyl- 
methyl  ether  yields  a(3-di-l-naphthylcthane,  m.  p. 
162 — 163°,  1-methylnaphthalene,  and  phenol ;  o-tolyl 

1- naphthylmethyl  ether  behaves  similarly.  Phenyl 

2- naphthyl  methyl  ether  affords  phenol,  2-mcthyl- 

naphthalene,  ap-di-2-naphthylethane,  and  phenyl- 
2-naphthylcarbinoi,  whereas  2-methylnaphtlialene, 
afi-di-2-naphthylethane,  and  ( ?)»-S-2-naphthylethyl- 
phenol,  m.  p.  129 — 130°,  arc  derived  from  o-tolyl 
2-naphthylmcthyl  ether.  H.  Wren. 

Coloured  salts  of  the  di-  and  tri-phenylmethane 
series.  II.  W.  Madelhng  (J.  pr.  Chem.,  1926, 
114,  [ii],  1—55). — The  theoretical  discussion  of  the 
various  theories  of  the  constitution  of  coloured  salts 
of  the  di-  and  tri-phenylmethane  series  is  continued 
(cf.  A.,  1925,  i,  1459),  experiments  being  described 
supporting  the  view  that  these  salts  are  best  repre¬ 
sented  by  formulas  containing  organic  complex 
positive  ions. 

[With  F.  Volker.] — When  a  mixture  of  aniline, 
aniline  hydrochloride,  and  pp'-diaminobenzophenone 
is  heated,  it  yields  pp ' - diam i nobe nzo-ph enoncanil, 
m.  p.  206°.  Ammonia  converts  the  orange-yellow 
hydrochloride  of  this  alkyl-free  analogue  of  auramine 
into  pp'-diaminobenzophenoneimine,  m.  p.  170°,  which 
with  alkali  cyanides  yields  pp' -diaminodiphenylamino- 
acelonilrile,  m.  p.  197°,  a  colourless  leuco-cyanide 
which  dissolves  in  acetic  acid  to  a  green  solution, 
and  with  hydrogen  sulphide  yields  pp'-diaminoihio- 
bemophenone,  red  needles,  m.  p.  238°  (diacetyl  deriv¬ 
ative,  green  crystals,  m.  p.  237°).  The  sulphur 
content  of  different  samples  of  the  tliioketone  varied 
considerably,  although  the  m.  p.  was  constant. 
Apart  from  the  ready  decomposition  of  some  deriv¬ 
atives,  it  is  considered  that  the  behaviour  of  the 
auramine  series  is  analogous  to  that  of  the  triphenyl¬ 
methane  series  of  dyes. 

The  decomposition  by  water  of  the  orange-red 
methiodide  of  p-dimethylaminobenzvlidcneaniline  is 
explained  by  the  formulation  [CHR*NMePh]I+ 
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H20  ^  HI+CHR(OH)*NMePh  — ->•  RHC:NPh+ 
MeOH.  This  structure  for  the  methiodide  is  sup¬ 
ported  by  the  fact  that  p-dimethylaminobonzaldehyde 
yields  a  methiodide,  m.  p.  148 — 149°,  which  reacts 
with  aniline,  yielding  a  colourless  methiodide,  in,  p. 
172 — 173°,  of  p-dimethylaminobcnzylidencaniline. 
The  aldehyde  combines  with  methylamine,  yielding 
p-dimelhylaminobenzylidenemelhylamine,  m.  p.  G0°, 
which  yields  a  yellow  hydrochloride  and  methiodide, 
both  unstable  towards  water,  and  a  'perchlorate. 

The  complex  formula  demands  that  juct  as 
nx  nx 

r2c:nh ->  [r2c-nh2]X,  so  r2c:o  —>■  [r2c-oh]x, 

and  this  suggests  that  a  mono-salt  of  Michler’s  ketone 
should  be  a  dye  salt.  pp'-Tetramethyldiaminobenzo- 
phenone  ( diperchlorate  described)  yields  a  yellow 
perchlorate  having  an  absorption  curve  corresponding 
with  that  of  auramine ;  this  dissolves  in  acetic 
anhydride  to  a  deep  violet  solution,  which  deposits 
green  crystals  of  an  acetyl  derivative  corresponding 
with  equivalent  proportions  of  acetylated  and  un- 
acetylatcd  perchlorate.  The  presence  of  the  hydroxyl 
group  makes  possible  the  indirect  preparation  of 
alkyl  derivatives.  With  sodium  methoxidc,  the 
keto-eliloride  of  Michler’s  ketone  (of.  Staudinger,  A., 
1909,  i,  905)  yields  the  yellow  diniethylacetal,  m.  p. 
130°,  which  is  the  methyl  ether  of  the  0 -methylated 
carbinol  base ;  but  although  it  gives  carmine-coloured 
solutions  with  acids,  the  corresponding  dye  salt 
cannot  be  isolated.  With  sodium  ethoxide,  the  keto- 
chloride  yields  the  dielhyla-cetal,  m.  p.  118°,  and  with 
sodium  cyanide  it  yields  pp' -tetramethyldiaminodi- 
phenylmalononilrile,  m.  p.  191°,  a  yellow  substance 
of  which  the  acetic  acid  solution  develops  an  intense 
green  colour  by  tho  action  of  sunlight  or  heat,  sug¬ 
gesting  an  equilibrium  between  the  leuco-cyanide 
and  the  ionised  complex  cyanide.  With  sodium  ethyl 
sulphide,  the  keto-chloride  yields  the  diethyllhiol, 
m.  p.  122°,  which  with  acetic  acid  gives  a  stable, 
green  dye  salt  {perchlorate,  green  needles). 

With  sodium  ethoxide,  pp'-tetramethyldiamino- 
thiobenzophenone  ethiodidc  yields  pp ’-tetramethyl- 
diaminodiphenyl-ir.-ethoxy-a.-ethyllhiohnetJMne,  m.  p. 
130°,  which  with  acids  gives  tho  carmine  colour  of 
the  O-ethyl  dye  salt  with  evolution  of  mercaptan, 
showing  that  tho  tenacity  of  tho  ethylthiol  is  less 
than  that  of  the  ethoxy-radical.  With  sodium 
cyanide,  the  thioketone  yields  pp' -tetramethyldi- 
aminodiphenyl-ct-cthyllhiolacelonitrile,  m.  p.  158°,  which 
with  acids  gives  a  green  dye  salt  with  evolution  of 
mercaptan.  Oxidation  of  the  thioketone  with  ferric 
chloride  solution  yields  a  violet-coloured  substance 
(perchlorate,  C„H40O8N,,S2C!2,  described)  : 

2[R2C  SH]X  — y  [R2C-S-S-CR2)X2. 

The  reactions  of  phenolic  aldehydes  and  ketones 
and  the  relationship  between  colour  and  structure  arc 
discussed  from  the  point  of  view  of  complex  formulae. 

R.  W.  West. 

Halochromy  of  triphenylmethane  derivatives 
J.  S.  P.  Blumberqer  (Chem.  Weekblad,  1926,  23, 

534 — 546). — A  summary7  of  the  literature. 


Esters  of  chaulxnoogric  acid.  P.  P.  Herrera- 
Batteke  and  A.  P.  West  (Philippine  J.  SeL,  1926, 
31,  161 — 168). — The  following  esters  are  described  • 
a-methyl-n-heptyl,  b.  p.  214-6°/0  mm.;  allyl,  b.  p. 


222-3°/5  mm. ;  phenyl,  b.  p.  233°  (in  a  vacuum),  m.  p. 
40°;  o-tolyl,  b.  p.  218-8°/0  mm. ;  m-tolyl,  b.  p.  207-4°/0 
mm. ;  p -tolyl,  b.  p.  207-l°/0  mm.  J.  M.  Gtjlland. 

Reactivity  and  stability  of  linking  of  organic 
radicals.  I.  Addition  of  hydrogen  sulphide 
to  nitriles,  and  hydrolysis  of  esters.  K.  Kindler 
(Annalen,  1926,  450,  1—20;  cf.  A.,  1923,  i,  568).— In 
the  conversion  of  nitriles,  R-CN,  into  thioamides  and 
in  the  hydrolysis  of  ethyl  esters,  R*C02Et,  the  rate 
of  reaction  is  found  to  he  a  direct  function  of  tho 
stability  of  the  linking  between  R  and  tho  *CN  or 
•CO,Et.  Substituents  which  loosen  this  linking 
dimmish  the  rate  of  addition  or  hydrolysis,  whilst 
“  positive  ”  substituents  greatly  increase  it.  Tho 
rate  of  reaction  of  benzonitriles  and  benzoic  esters 
increases  with  varying  substituent  groups  in  tho 
order  :  p-NO,,  »n-N02,  m- 1,  p- 1,  m- Br,  p-Br,  m-Cl, 
p-Cl,  H,  m-Me,  p-Me,  p-MeO,  m-NH2,  p-NH2.  This 
observation  suggests  a  simpler  means  for  determining 
the  relative  stabdity  of  linking  of  radicals  than  tho 
dissociation,  oxazole,  and  carbinol  methods  (Walden, 

“  Chemie  der  freien  Radikale,”  Leipzig,  1924 ;  Skraup 
and  Moser,  A.,  1922,  i,  574 ;  Skraup  and  Freundlich, 
ibid.,  539).  The  effect  of  substituents  in  a  benzene 
ring  on  the  stability  of  linking  of  each  of  the  remaining 
hydrogen  atoms  is  correlated  with  Korner’s  rules. 
As  the  dissociation  constants  of  substituted  benzoic 
acids,  X-C6H4-C02H,  increase  with  increased  negativity 
of  X,  so  the  rate  of  hydrolysis  of  esters,  X-CcII,,;C02El, 
and  the  firmness  with  which  the  NH2  group  is  held 
in  arylamines,  X-CcH4-NH2  (measured  by  their 
weakness  as  bases),  decreases. 

For  the  determination  of  thioamides  an  alcoholic 
solution  is  treated  with  alcoholic  silver  nitrate,  and 
excess  of  silver  is  titrated  with  0-liV-potassium  thio¬ 
cyanate.  Aromatic  thioamides  are  not  decomposed 
by  evaporation  of  their  alcoholic  solutions  at  25 — 30° 
under  reduced  pressure.  The  m.  p.  of  halogenated 
thiobenzamides  are  :  p -chloro-,  124° ;  p -bromo-, 
141-5°;  m -bromo-,  120°;  p -iado-,  153°.  Velocity 
constants  are  determined  for  the  formation  of  these 
thiobenzamides  from  halogenated  benzonitriles  by 
the  action  of  hydrogen  sulphide  under  1-75  atm. 
pressure  at  60-6°  in  absolute  alcohol  in  the  presence  of 
sodium  ethoxide. 

Velocity  constants  are  also  given  for  the  hydrolysis 
of  the  following  ethyl  esters  by  a  solution  of  sodium 
in  87-83%  aqueous  alcohol :  benzoate,  m-  and  p- 
chloro-,  m-  and  p-hromo-,  p-iodo-,  m-  and  p-nitro- 
benzoates,  m-  and  p-toluates,  anisate,  and  m-  and  p- 
ami  no  benzoates.  C.  Hollins. 

Alkaline  hydrolysis  of  tl-lysuric  acid  [di- 
benzoyl-lysine],  P.  Karrer  and  M.  Ehrenstein 
(Helv.  Chim.  Acta,  1926,  9,  1063—1066;  cf.  A.,  1926, 
603). — Hydrolysis  of  d-dibenzoyl-lysinc  with  baryta 
under  the  given  conditions  yields  in  addition  to  S-e- 
benzoyl-lysine,  m.  p.  253°,  and  not  235°  as  previously 
given  ( loc .  cit.),  which  is  the  mam  product,  a  small 
quantity  of  ( ?)a-monobenzoyl-lysine,  m.  p.  227— 
228°,  isolated  after  conversion  of  the  e-compound 
into  a-bromo-s-benzamidohexoio  acid,  by  the  action 
of  nitrosyl  bromide,  the  a-compound  being  unattaeked. 
The  observation  of  Passoth  (Z.  physiol.  Chem.,  1926, 
155,  294)  that  the  alkaline  hydrolysis  of  dibenzoyl- 
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lysine  yields  a-benzoyl-lysinc  may  be  correct  under  the 
different  experimental  conditions  employed.  a-Benz- 
ovlornithine  is  also  unattacked  by  nitrosyl  bromide. 

J.  W.  Baker. 

Compounds  of  titanium  halides  with  oxygen¬ 
ated  organic  substances.  G.  Scagliabini  and 
G.  Tartarixi  (Atti  R.  Aeead.  Lincci,  1926,  [vi],  4, 
318— 324).— With  oxygenated  organic  compounds 
which  do  not  contain  hydroxyl  and  cannot  pass  into 
enolic  modifications,  titanium  halides  form  in  the 
cold  additive  compounds  analogous  to  those  formed 
by  stannic  halides.  The  following  compounds  are 
described  :  with  benzophenone,  TiCl^COPlij ;  with 
methyl  phthalatc,  TiCl4,C8H4(CO,Me)., ;  with  piperonal, 
TiCl4,2CH0-C6Hs-02CH2. 

With  hydroxylated  compounds  such  as  salicylic 
acid,  it  is  not  possible  to  obtain  at  the  ordinary  tem¬ 
perature  true  additive  compounds  with  titanium 
halides,  but  the  following  substituted  compounds 
(ef.  Dilthey,  A.,  1904,  i,  290)  wore  prepared:  with 
salicylaldchyde,  TiCl2(0,CfiH4*CH0)2,HCl,  a  violet- 
red  crystalline  powder,  slowly  decomposing  in  the 
air,  andTiBr2{0'C6H4<CH0)2,HBr,  a  brown  compound ; 
with  salicylic  acid,  Ti(0-Cr>HpC02H)2TiClG,  a  red 
powder,  turning  first  orange  and  then  red;  with 
methyl  salicylate,  Ti(0-CflH4'C02Me)2TiCl6,  red 
crystals,  altering  rapidly  in  the  air;  with  phenyl 
salicylate,  Ti(O,C6H4,CO2Pli)2TiCl0,  dark  red  powder, 
readily  alterable.  T.  H.  Pope. 

Synthesis  of  dl~ 2  :  4-dihydroxyphenylalanine 
(dl-resorcylalanine ) .  K.  Hirai  (Biochem.  Z.,  1926, 
177,  449—452). — Condensation  of  resorcylaldehyde 
with  glycine  anhydride  gave  a  non-crystalline  product, 
whilst  condensation  with  liydantoin  yielded  no  result. 
The  aldehyde  was  therefore  methylated  and  then 
condensed  with  glycine  anhydride  by  Sasaki’s  method. 
Di-2  : 4-dimethoxybenzylidineglycine  anhydride  crystal¬ 
lises  from  hot  acetic  acid,  in.  p.  280 — 287°,  and  on 
treatment  with  hydrogen  iodide  and  red  phosphorus 
gives  dl-2  ;  i-dihydroxyphenyktlanine,  m.  p.  223-224° 
(decomp.).  It  gives  a  dark  greenish- violet  colour  with 
ferric  chloride.  P.  W.  Glutterbuck. 

Decomposition  of  organic  compounds  [alkyl 
phthalates]  by  beat.  W.  Nagel  and  R.  H.  Abels- 
borff  (Wiss.  Veroff.  Siemens-Konz,,  1926,  5,  193 — 
210). — With  the  exception  of  dimethyl  phthalate 
all  the  dialkyi  esters  of  phthalic  acid  decompose 
on  prolonged  boiling,  yielding  phthalic  anhydride 
and  the  corresponding  alcohol  and  olefine,  thus : 
CfiH,(C(VC,1Hil =  C6H4(C0)30  -  C„Ha,+1-OH  + 
The  mixed  esters  containing  a  methyl 
radical  yield  methyl  alcohol  and  the  olefine  derived  from 
the  other  ester  radical.  The  velocity  of  the  reaction 
increases  with  the  length  of  the  carbon  chain  of  the 
alcohol,  and  is  greater  with  tertiary  alcohols  than  with 
secondary.  The  following  new  esters  have  been 
prepared  by  heating  the  acid  chloride  of  monomethyl 
phthalate  with  the  appropriate  alcohol :  methyl 
n-propyl  phthalate,  b.  p.  294—296°;  methyl  iso  propyl 
phthalate,  a  yellow  oil  decomposed  on  heating ;  methyl 
n -butyl  phthalate,  and  methyl  iso  butyl  phthalate,  b.  p. 
303 — 304°.  Methyl  tert .-butyl  phthalate  is  formed  by 
the  interaction  of  the  acid  chloride  of  monomethyl 
phthalate  with  the  reaction  product  of  magnesium 


ethyl  iodide  and  tert, -butyl  alcohol ;  it  is  a  brown 

oil  which  cannot  be  distilled.  A.  R.  Powell. 

Synthesis  of  derivatives  of  methylenedioxy- 
benzene.  W.  H.  Perkin  and  V.  M.  Teikojus 
(J.C.S.,  1926,  2925 — 2932). — Meconinecarboxylic  acid 
on  hydrolysis  with  hydriodic  acid  gives  3 -hydroxy -i- 

methoxyphthalidecarboxylic  acid ,  ra.  p.  203°,  and 
finally  3  :  i-dihydroxyphthalidecarboxylic  acid  [nor- 
mcconinecarboxylic  acid),  m.  p.  215°  [methyl  ester  separ¬ 
ates  from  dilute  methyl  alcohol  with  1H20,  m.  p.  104° ; 
m.  p.  (anhydrous)  150°].  Attempts  to  methylenate 
this  acid  under  various  conditions  were  unsuccessful. 

2  :  3-Dihydroxybenzoic  acid  (o-protocatechuic  acid), 
prepared  by  oxidising  o-veratraldehyde  with  potassium 
permanganate  to  o-veratric  acid,  followed  by  demethyl- 
ation  with  hydriodic  acid,  is  converted  into  2  : 3- 
methylenedioxybenzoic  acid  (o -piperonylic  acid),  m.  p. 
227°  [ethyl  ester,  m.  p.  35-5°),  by  methylene  iodide  and 
aqueous-alcoholic  potassium  hydroxide.  This  acid 
condenses  with  formaldehyde  in  presence  of  acetic- 
hydrochloric  acid,  forming  3 : 4- methylenedioxyphthalidc , 
in.  p.  226°,  which  could  not  be  converted  into  the 
corresponding  mcthylencdioxyphthalaldehydie  acid 
by  oxidation.  o-Piperonylic  acid  on  treatment  with 
thionyl  chloride  gives  2  :  3-methyle  n  edioxybcnzoyl 
chloride,  m.  p.  116°,  which  is  converted  by  ammonia 
into  2  :  .3 - m ethyle nedioxybenza mi de ,  m.  p.  176°.  Treat¬ 
ment  of  the  amide  with  thionyl  chloride  yields 
2  :  3-methylenedioxybenzonitrile  (o  -  piperonylonitrile), 
m.  p.  80°,  which  is  converted  by  bydroxylamine  into 
2  :  3-methylenedioxybanzenylamino-oximc,  ni.  p.  139°, 
Reduction  of  o-piperonylonitrile  with  anhydrous 
stannous  chloride  in  ether-hydrogen  chloride  solution 
yields  2  :  3-methylcnedioxybenzaJdchyde  ( o-piperonal ), 
m.  p.  34°  (p-nitrophanylhydrazone,  m.  p.  258°),  which 
condenses  with  malonic  acid  in  presence  of  pyridine 
and  piperidine,  giving  2  : 3-melhylencdioxycinnamic 
acid,  m.  p.  194°.  o-Piperonal  when  treated  with 
hydroxylamine  gives  at  first  an  a.-oxime,  m.  p.  127°, 
which  on  keeping  passes  into  the  $-oximc,  m.  p.  138 — 
139°.  When  the  latter  is  melted,  it  reverts  to  the 
a-modification.  II.  Burton. 

Chenodeoxycholic  acid.  III.  A.  Wind  a  us  and 
A.  van  Schoor  (Z.  physiol.  Chem.,  1926,  157,  177— 
185;  cf.  A.,  1925,  i,  405). — Chenodeoxybilianic  acid 
is  best  prepared  from  chenodehydrodeoxycholic  acid 
by  the  action  of  cold  dilute  alkaline  potassium  per¬ 
manganate  solution,  is  oxidised  by  fuming,  nitric  acid, 
yielding  chenochoioidanic  acid  (cf.  Wieland  and 
Jacobi,  A.,  1925,  i,  1488),  and  is  readily  hydrogenated 

to  deoxybiliobanie  acid. 
This  when  kept  with 
potassium  hydroxide 
solution  yields  a  tri¬ 
carboxylic  acid, 
C24H3S0„  which  on 
heating  loses  water  with 
regeneration  of  deoxy¬ 
biliobanie  acid.  It 
follows  that  deoxy¬ 
biliobanie  acid  is  a  lactone,  probably  represented 
by  the  annexed  formula,  and  that  chcno(anthropo)- 
deoxyeholic  acid  is  a  3  : 12-dihydroxyeholanic  acid. 

The  tctracarboxylie  acid,  C23U3(,d8l  obtained  by 
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heating  chenocholoidanic  acid,  is  also  formed  when 
the  keto-dicarboxylic  acid,  C^HagOg,  obtained  from 
hyodeoxyeholic  acid,  is  oxidised  with  fuming  nitric 
acid.  '  R-  W.  West. 

Triphenylmethane  compounds  with  linked 
benzene  nuclei.  II.  Triketotrimethylenetri- 
phenylmethanedicarboxylic  acids.  R.  Weiss, 
A.  Spitzer,  and  J.  L.  Melzer  (Monatsh.,  1926,  47, 
307 — 312;  cf.  A.,  1925,  i,  5G0). — Phthalyl  chloride 
condenses  with  p-xylene  in  presence  of  aluminium 
chloride  to  give  1  :  4-dimethylanthraquinone  and  di-p- 
xylylphlhalida,  m.  p.  180 — 184°,  reduced  by  sodium 
amalgam  to  o-2  ;  5  :  2'  :  5' -tetramethylbenzhydnjl- 
benzoic  acid,  m.  p.  236°,  which  is  oxidised  by  alkaline 
permanganate  to  triphenylmethane- 2  :  2'  :  2"  :  5  :  5'- 
pentacarboxylic  acid,  an  amorphous  powder  ( penta - 
methyl  ester,  m.  p.  138 — 143°,  made  by  means  of  diazo¬ 
methane).  The  action  of  boiling  concentrated  sul¬ 
phuric  acid  converts  this  substance  into  triketolri- 
methylenetriphenylmeihane-3  :  3' -dicarboxylic  acid  (I), 
an  insoluble  amorphous  powder,  decomp,  above  250° 

(i Irisodium  salt,  +3-5H20),  soluble  in  sulphuric  acid 
or  alkalis  with  a  blue  colour. 

Di-m-xylylphthalide,  m.  p.  159— 
162°,  prepared  in  an  analogous 
manner,  is  converted  successively 
into  o-2  :  4  :  2' :  4 ' -tetramethyl- 
ijv  henzhydrylbenzoic  acid,  m.  p. 
234 — 240°,  triphenylmethane- 

2  :  2'  :  2"  :  4  :  4'  -  penia-carboxylic 
acid  ( penlamelhyl  ester,  m.p.  160 — 
162°),  and  triketotrimethylenetri- 
phenylmeihane-4: :  4' -dicarboxylic  acid,  decomp,  above 
250°  ( Irisodium  salt,  +  1-5H20,  one  of  the  keto-groups 
being  assumed  to  develop  acidic  properties). 

G.  M.  Bennett. 

2-Mercaptoanthracene-3-carboxylic  acid  and 
anthracene-2-thioglycol-3-carboxylic  acid.  Soc. 
of  Chem.  Ind.  Basle.— See  B.,  1926,  942. 

Negative  catalysis  in  the  oxidation  of  benz- 
aldehyde.  O.  M.  Reiff  (J.  Amer.  Chem.  Soc., 
1926,  48,  2893 — 2S99).— The  rate  of  oxidation  of 
benzaldehyde  by  gaseous  oxygen  is  increased  by 
addition  of  silica  sand  or  broken  glass  and  by  shaking 
or  stirring.  Removal  of  water  vapour  inhibits  the 
reaction,  the  chief  factor  in  the  promotion  of  which 
appears  to  be  the  formation  of  an  active  surface  by 
the  adsorption  of  a  polar  water  layer  on  the  wall 
of  the  reaction  vessel,  or  other  surface  present. 
Stirring  promotes  the  diffusion  of  oxygen  to  the  active 
surface.  The  abnormal  decrease  in  the  rate  of  oxid¬ 
ation  of  benzaldehyde,  as  the  reaction  continues,  is 
regarded  as  due  to  a  poisoning  action  on  the  polar 
water  layer  by  the  condensation  and  oxidation  pro¬ 
ducts  of  benzaldehyde,  the  reaction  being  thus  auto- 
inhibited.  Negative  catalysis  caused  by  the  addition 
of  various  inhibitors  is  explained  by  a  similar  poisoning 
action  on  the  active  surface  by  the  inhibitor  (cf. 
Taylor,  A.,  1925,  ii,  562).  F.  G.  Willson. 

Chloro-  and  chloronitro  -  derivatives  of 
m  -  hydroxybenzaldehyde.  Brit.  Dyestuffs 
Corpn.,  and  H.  H,  Hodgson. — See  B,,  1926,  973. 

Terpenes  and  related  compounds.  II,  Pre¬ 
paration  of  piperonal  from  i.s-osafrole  using 


potassium  dichromate.  N.  Hirao  (J.  Soc.  Chem. 
Ind.  Japan,  1926,  29,  504 — 508). — The  optimum  tem¬ 
perature  for  the  oxidation  of  isosafrole  to  piperonal 

by  means  of  chromic  acid  is  46 — 58°.  The  oxidising 
solution  containing  45-4  g.  of  potassium  diehromate, 
60-4  g.  of  sulphuric  acid,  and  400  g.  of  water  is  added 
drop  by  drop  to  25  g.  of  isosafrole  during  2  hrs.  with 
stirring,  and  piperonal  (m.  p.  35°)  is  obtained  in  a 
yield  of  54%  of  theory.  By  increasing  the  amount 
of  oxidising  agent,  the  yield  -was  raised  to  about  61%. 
The  yield  is  markedly  increased  by  the  presence  of 
salts  of  iron,  cobalt,  and  manganese,  the  maximum 
yield  being  about  72%.  K.  Kashima. 

Isomerisation  of  safrole  under  pressure.  S. 
Nagai  (J.  Soc.  Chem.  Ind.  Japan,  1926,  29,  364 — 370 ; 
cf.  ibid.,  1924,  27,  631). — High  yields  of  isosafrole, 
up  to  90 — 95%  of  theory,  are  obtained  by  heating 
safrole  with  alcoholic  sodium  or  potassium  cthoxide 
for  5 — 6  hrs.  under  6 — 8  atm.  pressure  (cf.  Hirao, 
A.,  1926,  1135).  K.  Kashima. 

Carbon  rings.  VIII.  Constitution  of  raus- 
cone.  L.  Ruziqka  (Helv.  Chim.  Acta,  1926,  9, 
1008 — 1117  ;  cf.  A.,  1926,  1143),— Muscone  on  reduc¬ 
tion  by  Clcmraensen’s  method  yields  a  methylcyclo- 
pentadecane,  m.  p.  —19°,  b.  p.  150°/12  mm.,  d\~  0-8626, 

1-4776,  which  gives  no  m.-p.  depression  when  mixed 
with  a  synthetic  methylcycZopcntadccane,*  m,  p. 
—  19-5°,  e£‘"  0-8608,  1-4753  (the  syntheses  of  sub¬ 

stances  marked  with  an  asterisk  are  the  subject  of  later 
communications).  By  the  reduction  of  the  correspond¬ 
ing  ketones  with  sodium  and  boiling  alcohol,  3-  and 
4,-methylcyclopentadecanol,  m.  p.  55°  and  50°,  respect¬ 
ively,  are  prepared,  but  give  no  m.-p.  depression 
when  mixed  with  each  other  or  with  niuscol  (loc.  cil.). 
Synthetic  a-,  p-,  y-,  and  S-methyliridecane-av-dicarh- 
oxylic  acids  *  have  m.  p.  94°,  76°  or  70°,  69°  or  63°, 
and  55°,  respectively,  whilst  (J-,  y-,  and  S-methyldodc- 
cane-oux-dicarboxylic  acids  *  have  m.  p.  75°,  77°,  and 
74°,  respectively.  Repeated  crystallisation  of  the 
mixture  of  dibasic  acids,  C16H30O4,  obtained  by  the 
oxidation  of  muscone  (loc.  cit.),  however,  yields  an  acid, 
m.  p.  78°,  which  is  higher  than  that  of  any  of  these 
except  a-methyltridccane-av-dicarboxylic  acid.  Since 
a  mixture  of  this  acid  and  the  (3-methyl  isomeride 
would  be  obtained  from  2-methylcjfdopentadecanone, 
muscone  is  probably  identical  with  the  latter.  In 
confirmation  of  this  view,  muscone  forms  a  benzylidene 
derivative,  b.  p.  200 — 220°,  which  on  oxidation  with 
ozone  and  chromic  acid  yields  an  acid,  m.  p.  68 — 69° 
(58 — 60°  on  remelting),  aD  +5°,  which  is  very  probably 
d-^-methyllridecane-o:v-dicarboxylic  acid*  since  it  gives 
no  depression  with  a  synthetic  specimen  of  this  acid, 
m.  p.  70 — 73°  (61 — 62-5°  on  remelting)  ( anilide , 
m.  p.  139 — 140°;  anilide  of  synthetic  acid,  m.  p. 
132 — 133°,  mixed  m.  p.  133°).  Heating  with  50% 
potassium  hydroxide  solution,  esterification  ( methyl 
ester,  aD  +4°),  and  hydrolysis  of  the  ester  does  not 
racemise  the  acid,  so  that  the  optical  inactivity  of  the 
oxidation  mixture,  C16H30O4,  is  probably  due  to 
compensation  of  equal  d  and  l  components.  Muscone 
is  therefore  very  probably  f-2-methylcud.opentadeea- 
none.  J.  W.  Baker. 

Catalytic  reduction  of  hydroxymethylene- 
hy  dr  ind  one  and  its  condensation  with  phenyl- 
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hydroxy  lamina .  H.  Rube  and  H.  Wieland  {Helv. 
Chim.  Acta,  1926,  9,  1001—1008).— Catalytic  reduc¬ 
tion  of  hydroxymothylcnehydrindono  yields  hydr- 
indolylmethyl  alcohol,  m.  p.  56-5°  ( acetate ,  m.  p.  63°; 
benzoalc,  in.  p.  82°),  which  can  be  isolated  only  if 
all  the  operations  are  carried  out  at  the  ordinary 
temperature,  since  it  readily  loses  1  mol.  of  water  to 
yield  melhylenehydrindone,  which  shows  a  great 
tendency  to  polymerise,  and  was  obtained  either  as  a 
gelatinous  product  or  a  white  powder,  decomp,  above 
360°,  which  is  a  polymeride  of  12  mols.  Hydroxy- 
methylenehydrinclone  condenses  with  phcnylhydroxyl- 
amine  to  yield  phonylhydrozylaminomethyknehydrind - 
one ,  m.  p.  185°  [sodium  salt;  oxime ,  decomp.  160°; 
methyl  ether,  m.  p.  123°  {decomp.)],  which,  hydrolysed 
with  5%  sodium  hydroxide  solution,  yielded  azo- 
benzenc.  On  reduction  with  zinc,  dust  and  acetic 
acid,  it  yields  anilinomcthylenehydrindane,  m.  p.  215— 
217°  (decomp.)  ( hydrochloride ;  dibromide,  decomp. 
250°;  oxime,  decomp.  170°),  which  is  also  obtained 
by  the  direct  condensation  of  aniline  with  hydroxy- 
methylenehydrindonc.  J,  W.  Baker, 


Synthesis  of  a  higher  homologue  of  eureumone 
and  a  ketodimethyltetrahydronaphthalene.  H. 
Rote  and  F.  Sctiutz  (Helv.  Chim.  Acta,  1926,  9, 
992 — 1000). — The  synthesis  of  y-p-tolylbutyl  methyl 
ketone  has  been  effected  and  this  ketone  shown  not 
to  be  identical  with  eureumone,  thus  confirming 
the  structure  already  assigned  (Rupe  and  Wieder- 
kehr.  A.,  1924,  i,  1066).  Ethyl  B-p-toluylpropionatc 
is  converted  by  magnesium  methyl  bromide  into 
y-2J-tolyl-A0-pentcnoic  acid,  together  with  2-p -lolyU 
2:5:  5-trimeihylleirahijdrofuran,  b.  p.  118 — 120°/10 
mm.,  which  is  the  main  product  (43%  yield)  if  a 
large  excess  of  the  Grignard  reagent  is  employed. 
When  treated  with  hydrogen  bromide,  it  yields  a  hydro¬ 
carbon,  (CUH1S)2,  m.  p.  53°.  Reduction  of  the  pent- 
enoie  acid  to  y-p-tolylvaleric  acid  is  best  effected 
by  hydrogenation  with  a  nickel  catalyst  (cf.  Rupe 
and  Steinbach,  ibid.,  1911,  i,  293)  (ethyl  y-p-tolylvaierate 
has  b.  p.  142 — 143°/9  mm.).  Thionyl  chloride  con¬ 
verts  the  reduced  acid  into  its  chloride,  b,  p.  134 — 135°/ 
9  mm.,  which  with  zinc  methyl  yields  y-p-lolylbutyl- 
methyl  ketone,,  b.  p.  141 — 141-5°/ll-5  mm.  ( wmimrb - 
020H6,  m.  p.  142° ;  oxime,  b.  p.  167°/8  mm. ;  benzylidene 
derivative,  m.  p.  67°).  The  acid  chloride  treated  with 
aluminium  chloride  yields  4-fefo-l :  Q-dimethyltetra- 
hydron  a  phi  hale  ne,  b.  p.  146-5— 147°/1 1-5  mm.  (semi- 
carbazone.  m.  p.  194—195°;  oxime,  m.  p.  78-5°), 
which  with  magnesium  methyl  iodide  yields  1:4:6- 
trimcthyl-l :  2-dihydronaphthalene ,  b.  p.  122 — 123°/12 
mm.,  but  under  certain  experimental  conditions 
(especially  low  temperature)  the  intermediate  1:4:7- 
trimethyl-1 :  2  :  3  :  4-tetrahydro-a-naphthol,  b.  p.  138-5 — 
139711  ram.,  can  be  isolated.  Ozonoiysis  of  1  :  4  :  6- 
trimethyl- 1  :  2-dihydronaphthalene  yields  P-2 -acetyl- 
4-methylphenylbhtyrk  acid,  m.  p.  124°  (semkarbazone, 
m.  p.  176-5°).  together  with  a  small  quantity  of  an 
aldehyde,  b.  p.  151 — 153°/9  mm.  (semicarbazone,  m.  p. 
22 1  228  ), _ probably  possessing  the  structure  : 


McCbH3<£^[®>C-CH0. 


J.  W.  Baker. 


Stereoisomerism  and  isomorphism  of  the 
phenyl  styryl  ketones.  C.  Dceraisse  and  A. 


Gillbt  (Co nipt,  rend.,  1926,  183,  746 — 748). — -Two 
stereoisomorie  forms  of  phenyl  [3  -in  ethoxy  styryl 
ketone  exist,  A,  m.  p.  66°,  and  B.  obtained  in  iso- 
morphous  forms,  m.  p.  78°  and  81°,  respectively. 
Phenyl  «-bromo-P-methoxystyryl  ketone  exists  in 
isomeric  forms,  m.  p.  72°  and  102°,  respectively. 
Phenyl  B-elhoxyslyryl  kelonc  exists  in  two  stable  iso- 
morphous  forms,  in.  p.  76°  and  78°.  Dibenzoyl- 
methane  has  tw'O  isomorphous  forms,  m.  p.  71°  and 
78°,  respectively.  When  insolated,  one  form  of 
a- phenyl  a-bromo-p-mctlioxystyryl  ketone,  m.  p. 
72°,  is  changed  into  the  other,  m.  p.  102°,  and  after 
further  insolation  this  form  is  changed  back  to  tho 
first,  m.  p.  72°.  L.  F.  Hewitt, 

Metallic  compounds  of  monoximes  and  the 
structure  of  oximes.  T.  W.  J.  Taylor  and  (Miss) 
E.  K.  Evbakk  (J.C.S.,  1926,  2818—2825;  cf.  ibid., 
1903,  83,  24;  A.,  1922,  i,  661). — The  investigation  of 
11  monoximes  of  different  types,  and  the  possibility 
of  obtaining  from  them  co-ordinated  complexes  with 
iron,  nickel,  cobalt,  and  copper,  gave  the  following 
results.  (In  the  following  formulae  R=1  mol.  of 
oxime  —  1H).  Oximinoacetone,  Me-GO-CHIN-OH, 
gives  with  solutions  of  nickel  and  cobalt  acetates  in 
presence  of  sodium  hydroxide,  ill-defined  nickel  and 
cobalt  salts,  R2Ni  and  R2Co.  Oximinoacctylacetone, 
Me-CO-C(:N-OH)-COMe,  yields  a  cobalt  salt,  R3Co ; 
with  ammoniacal  nickel  acetate,  it  gives  first  a  green 
compound,  CMe(!NH)-C(C0-Mc)iN-0-Ni-0-C0-Me, 
changing  rapidly  to  a  reddish-brown  compound, 
]CMe(:NH)-C(CO*Me):N-0*]2Ni.  A  green  copper  salt, 
R*Cu-0-C0-Me,H?0,  is  described.  Oximinobcnzoyl- 
acetone,  Ph'CO-OflN-OHpCOMc,  gives  a  cobalt  salt, 
R3Co,  and  a  copper  derivative,  R-CuOH.  Ethyl 
oxiniinoacetoacetate,  1 I e- (-0 -C(! N  •  O  H ) -CO aEt,  gives 
a  cobalt  salt,  R3Co,  a  nickel  complex  of  the  same  type 
as  that  obtained  from  oximinoacctylacetone,  and  a 
copper  derivative,  R*Gu0H,II20  (anhydrous  salt 
explodes  at  100 — 110°).  Oximinoacetophenone  forms 
iron,  cobalt,  and  nickel  salts  of  the  formula  R2Fe, 
R3Co,  and  R-NiO-CO-Me(  ?).  Oximinomalonanilide, 
OH-N!C(CO\NHPh)2,  yields  iron,  cobalt,  nickel,  and 
copper  derivatives,  R2M  (M=l  atom  of  metal). 
a-Benzilmonoxime,  Ph-CO-CPhlN-OH(a),  forms  a 
copper  derivative,  R-CuOH  (see  also  Tschugaev,  A., 
1907,  i,  830). 

No  complex  salts  could  be  prepared  from  P-benzil- 
monoxime,  ethyl  oximinomalonate,  ethyl  oximino- 
benzoylacetate,  and  methyl  a-oximinoethyl  ketone. 
The  necessary  conditions  for  metallic  complex  form¬ 
ation  appear  to  be  (i)  the  presence  of  a  reactive  carb¬ 
onyl  group  in  the  oxime,  (ii)  co-ordination  between 
the  carbonyl  group  and  the  metallic  salt,  (iii)  ring 
closure  through  elimination  of  a  hydrogen  ion  or 
a  molecule  of  the  acid  originally  united  with  the 
metal.  These  view's  indicate  that  a-benzilmonoxime 
contains  a  reactive  carbonyl  group,  whereas  the 
p-oxinie  docs  not.  This  is  explained  by  assigning 
to  the  p-oxime  the  co-ordinated  structure 
Php— -  CPh 

The  structure  of  other  oximes  is 

N-OH«-Q 

discussed  in  view'  of  the  results.  H,  Burton. 

Unsaturated  1  4-diketones.  I.  Synthesis  and 
structure  of  ap-di-(2  :  4  :  6-trimethyIb enzoyl )- 
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vinyl  alcohol.  R.  E.  Lutz  (J.  Amer.  Chem.  Soc., 
1926,  48,  2905 — 2915;  cf.  A.,  1925,  i,  681). — Further 
investigation  has  shown  that  the  addition  of  halogens 
to  dibenzoylethylene  and  its  analogues  leads  generally 
to  two  stereo  isomeric  dihalidcs,  the  lower-melting 
(a-)  isomcride  being  separable  from  the  higher¬ 
melting  (p-)  isomeride  by  differences  in  solubility, 
the  latter  generally  separating  directly  from  the  reac¬ 
tion  mixture.  The  following  were  prepared :  cc(3- 

dibromo-a$-dibenzoylethane,  m.  p.  107 — 107-5°  (a-) 
and  m.  p.  179°  (decomp.)  ((3-) ;  a$-dichloro-a$-di- 
benzoylelhcme,  m.  p.  86°  (a-)  and  m.  p.  167°  (decomp.) 
(P-)  (loc.  cil.) ;  a$-dibromo-a$-di-p-bromobenzoylethane, 
m.  p.  138°  (a-)  and  m.  p.  208-5°  (decomp.)  (P-) ;  «p- 
dicMoro-a§-di-p-bromobenzoylclhana,  m.  p.  129 — 129-5° 
(a-)  and  m,  p.  215-5°  (decomp.)  (P-) ;  a$-dibromo-a$- 
di-( 2  :  4  :  Q-trimelhylbenzoyl)ethane,  m.  p.  161-5°  (a-) 
and  m.  p.  207°  (decomp.)  (P-) ;  and  a$-dichloro-a$- 
di  -  ( 2:4:  6  -  trimethylbenzoyl)ethane,  m.  p.  215° 
(decomp.),  only  the  S-isomeride  being  obtained  in 
this  case.  The  pairs  of  isomerides  gave  the  same 
dibenzoylothanos  when  reduced  with  zinc  and  acetic 
acid.  Conversion  of  the  a-  into  the  P-isomeride  was 
effected  to  some  extent  by  boiling  in  alcoholic  solution. 
Treatment  of  either  modification  of  ap-dibromo-ap- 
di-p-bromobenzoylethane  with  methyl-alcoholic  sodium 
methoxide  affords  a-mcthozy-afi-di-p-bromobenzoyl- 
ethylene,  m.  p.  155°.  a-Bromo-a$-di-(2  :  4  :  6 -trimelhyl- 
benzoyl)ethylene,  yellow,  m.  p.  110°,  is  obtained  when 
a(3-dibromo-otB-di-(2  ;  4  :  6-trimethylbenzoyl)ethane  is 
boiled  in  alcohol.  Treatment  of  ap-dibromo-«P-di-p- 
bromobenzoylethane  with  alcoholic  sodium  acetate 
affords  a-hydroxy-afi-di-p-bromobenzoylethylene,  orange, 
m.  p.  101-5 — 102-5°  (copper  salt),  whilst  ap-dibrorao- 
aP-di-(2  :  4  :  6-trimethylbenzoyl)ethane  affords  simi¬ 
larly  di-(2  ;  4  :  Q-trimethylbenzoyl)elhanone, 

M e30 n FI 2 ■  CO •  CO ■  C H , •  C O •  C SH 2 Ie3 ,  yellow,  m.  p.  145 — 
145-5°,  a  small  proportion  of  the  enolic  modification, 
a  -  hydroxy  -  <xp  -  di  -  (2  :  4  :  6  -  trimethylbenzoyl)ethylenc, 
yellow,  m.  p.  103-5 — 104-5°  ( copper  salt),  being  formed 
at  the  same  time.  The  latter  modification  was 
always  obtained  by  the  application  of  excess  of 
alcoholic  sodium  acetate,  cither  to  the  original 
dibromo-dcrivative  or  to  the  ketonic  form.  Treat¬ 
ment  of  the  above  cnolic  derivative  with  ethereal  diazo¬ 
methane  affords  a  yellow  isomeride,  m.  p.  107-5 — 108°, 
of  the  «-methoxy-ap-di-(2  ;  4  :  6-triraethybcnzoyl)- 
ethylenc  previously  described  (loc.  oil.),  the  prepar¬ 
ation  of  which,  it  is  now  found,  leads  also  to  a  trace 
of  the  yellow  modification.  Dibenzoylacetylene  is 
obtained  by  treating  ap-dibromo-ap-dibcnzoylethane 
with  a  trace  of  sodium  acetate  in  acetone-alcohol  in 
presence  of  sodium  carbonate.  Treatment  of  afi- 
dibromo-ap-dibcnzoylethanc  with  alcoholic  methvl- 
amine  affords  a-methylamino-aP-dibenzoylethylene, 
yellow,  m.  p.  164°,  whilst  dimethylamine  yields 
similarly  a  yellow  compound,  C^H^O^,  m.  p. 
96-5°.  Trimethylamine  affords,  in  the  same  way, 
a  substance,  m.  p.  above  230°,  together  with  a-bromo- 
a  S  -  di  b  enz  oy  1  ethylene  and  dibenzoylacetylene. 

F.  G.  Willson. 

Alkylation  of  hydroxynaphthaquinone.  I. 
Oxygen  Ethers.  L.  F.  Fieser  (J.  Amer.  Chem.  Soc., 
1926,  48,  2922 — 2937). — The  methoxynaphthaquinone 
obtained  by  Sachs,  Berthold,  and  Zaar  (A.,  1907,  i, 


426)  from  the  silver  salt  of  hydroxynaphthaquinone 
(i!  naphthalenic  acid  ”)  can  be  separated  by  fractional 
crystallisation  into  two  isomerides,  4-methoxy-{i- 
naphthaquinonc  (I),  orange-yellow,  m.  p.  190°,  and 
2-rmzlhoxy -a-naphtmq tiinone  (II),  pale  yellow,  m.  p. 
183-5°;  (I)  is  readily  hydrolysed  by  dilute  aqueous 
alkali,  and  is  transformed  quantitatively  into  (II) 
when  treated  with  boiling  methyl-alcoholic  hydrogen 
chloride.  When  treated  with  boiling  aqueous  sodium 
hyposulphite,  (I)  affords  4-methoxy- 1  : 2-naphtha- 
quinol,  decomp.  130°  (diacelate,  m.  p.  135°),  whilst 
boiling  alcoholic  o-phenylenediamine  affords  6-meth- 
oxynaphthaphenazine,  m.  p.  180°  (cf.  Kehrmann  and 
Messinger,  A.,  1891,  1213).  (I)  yields  a  semicarbaione, 

in.  p.  246°  (decomp.)  (cf.  Sachs,  loc.  cil.),  whilst  warm 
aqueous  p-toluidine  affords  4-p-toluidino-P-naphtha- 
quinone,  m.  p.  250°  (decomp.)  (cf.  Elsbach,  A.,  1882, 
853),  and  toluidinonaphtliaquinonetoluidide,  m.  p. 
177°  (cf.  Fuchs,  A.,  1876,  i,  247).  Toluidino-P- 
naphthaquinone  methyl  ether  has  m.  p.  147°  (cf. 
Zincke  and  Brauns,  A.,  1883,  209).  (II)  is  less  readily 
hydrolysed  by  acids  than  (I).  It  is  obtained  by  esteri¬ 
fication  of  hydroxynaphthaquinone  by  methyl  alcohol 
and  hydrogen  chloride,  or  by  the  action  of  diazo¬ 
methane.  On  reduction  as  above,  it  yields  2 -methoxy- 
1  :  i-naphthaquinol,  decomp.  107°  ( diacetate ,  m.  p. 
129 — 130°).  It  does  not  react  with  aqueous  or 
alcoholic  p-toluidine,  but  in  acetic  acid  solution 
yields  p-toluidino-a-naphthaquinone,  m.  p.  200° 
(cf.  Elsbach,  loc.  cit.).  Treatment  of  the  silver  salt 
of  hydroxynaphthaquinone  with  ethyl  iodide  also 
yields  a  mixture  (m.  p.  96—97° ;  cf.  Miller,  A.,  1911,  i, 
308;  1916,  ii,  19),  which  can  be  separated  by  crystall¬ 
isation  from  benzene  or  by  means  of  aqueous  sodium 
hydrogen  sulphite,  in  which  the  p-quinone  derivative 
is  less  soluble,  into  4  -  c  t  ho  xy  -  p  -naphthaqu  inone,  m.  p. 
126°  (cf.  Baltzer,  A.,  1882,  204)  (corresponding  ethoxy - 
naphthaquinol  diacetate ,  m.  p.  108 — 109°;  6 -ethoxy- 
■naphthaphenazine,  m.  p.  158-5°),  and  2 -ethoxy-a- 
naphthaquinone,  m.  p.  120°  (quinol  diacelate,  m.  p. 
81-5°).  The  following  alkoxynaphthaquinones  were 
prepared  by  the  action  of  the  appropriate  alkyl 
bromide  on  the  above  silver  salt :  4-n -butoxy-$- 

naphthaquinone,  orange-yellow,  m.  p.  98° ;  2-n-butoxy- 
a-naphihaquinane,  brownish-yellow,  m.  p.  104°,  and 
4-isopropo rp- fi- w aphthaqu inone,  orange-yellow,  m.  p. 
126°.  Treatment  of  the  silver  salt  of  2-chloro-3- 
hydroxy-a-naphtliaqu  inone  with  ethyl  iodide  yields 
3-chloro-2-dlioty-a.-naphlhaquin.one,  yellow,  m.  p.  97 — 
98°  (cf.  Zincke,  A.,  1888,  708).  It  is  concluded  that, 
in  solution,  hydroxynaphthaquinone  exists  as  a 
mixture  of  tautomerides,  in  which  the  p-quinonoid 
form  greatly  preponderates.  F.  G.  Willson. 

Anthraquinone-2-glycine-3-carboxylic  acid. 
Soc.  of  Chem.  Ind.  Basle. — See  B.,  1926,  942. 

Wool  dyes.  [Sulphonic  acids  of  1  : 1'-di- 
anthracfuinonylamine  and  their  halogen  deriv¬ 
atives.]  Faubenfabr.  vobm.  F.  Bayer  xixd  Co. — 
See  B.,  1926,  973. 

Phytochemistry.  III.  Betulin.  II.  0. 
Dischendorfer  and  H.  Grillmayer  (Monatsh.,  1926, 
47,  241—249;  cf.  A.,  1924,  i,  65).— With  the  object 
of  definitely  establishing  the  formula  of  betulin  (cf. 
Schulze  and  Pieroh,  A.,  1922,  i,  1045),  some  new 
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derivatives  have  been  prepared.  Baulin  dianisate, 
m.  p.  192—193°  (imeorr.),  [<*]g  +49-13°  (all  rotations 
observed  in  chloroform),  and  di-m-mtrobcnzoate, 
m.  p.  267—268°,  H?  +38-37°,  and  alio belulin  p-bromo- 
benzoate,  m.  p.  276°  after  sintering,  M'.“  +66-24°; 
anisale,  m.  p.  295°,  [«])”  +77-32°,  and  m -nitro- 
benzoale,  m.  p.  277—278°,  [at]!.1  +69-24°,  are  described. 
When  aWobetuIone  is  heated  at  150°  with  benzoyl 
chloride,  enolisation  takes  place  and  alio bdulenol 
dibenzoate,  CMHM(OB/.)2,  m.  p.  228-230°,  [a ]>” 
+  33-16°,  is  formed,  thus  showing  the  presence  of  a 
-CH,-CO  grouping  in  n/tobctulone.  alio  Bclulenol 
di-ji-bromobenzoate  has  m.  p.  225°,  [a]1,?  +37-18°.  The 
following  additional  data  are  recorded  ;  monobromo- 
bctulin  diacetate,  [af,j  +6-18°;  betulin  dibenzoatc, 
[a],,5  +43-28°;  betulin  di-p-bromobenzoate,  [a]i? 
+  44-19°.  Bromination  of  oZ/obetulonc  in  chloro¬ 
form  solution  at  the  ordinary  temperature  yields 
dibromoahobetulone,  m.  p.  220°  (dccomp.):  after 
darkening  at  218°.  Analyses  of  these  compounds, 
especially  the  last-named,  leave  no  doubt  that  the 
comnosition  of  betulin  is  represented  by  the  formula 
orC+H4302.  H.  E.  I<\  Notton. 

Higher  terpene  compounds.  XXIX.  L. 
Ruztcka,  R,  Steiger,  and  H.  Schinz  (Helv.  Chim. 
Acta,  1926,  9,  962 — 978). — Manila  copal  is  separated 
into  (1)  an  acid  portion,  80%,  (2)  a  neutral,  ether- 
soluble  portion,  10%,  and  (3)  a  portion  insoluble  in 
sodium  hydroxide  and  ether,  10%.  The  lower- 
boiling  fraction  of  the  neutral  portion  contains  pinene 
and  other  terpenes  (cf.  Brooks,  A.,  1910,  i,  691),  whilst 
from  the  highest-boiling  portion  a  primary  sesqui¬ 
terpene  alcohol,  b.  p.  120 — 130°/0-3  mm.,  was  isolated 
by  means  of  its  phthalie  ester.  The  acid  portion 
contains  (o)  soluble  in  ether  33-3%,  (6)  soluble  in 
acetone  33-3%,  (c)  insoluble  in  acetone  33-3%.  The 
combined  acids  in  fractions  (a)  and  (b)  were  converted 
into  their  methyl  esters  through  their  silver  salts 
(OMe  in  mixture,  12-3%)  and  distilled  in  a  high 
vacuum.  The  b.  p.  of  the  mixture  rises  continuously, 
but  the  lower  fraction,  b.  p.  120 — 160°/0-3  mm., 
corresponds  approximately  with  the  ester  of  a  mono¬ 
basic  acid  Ci5H,(02  0r  C1GH2602,  and  the  higher 
fraction,  b.  p.  207 — 208/9-5  mm.,  with  that  of  a  dibasic 
acid,  C^H-yC),  (cf .  Richmond,  ibid.,  690,  who  obtained 
ah  acid,  (+1++),)).  On  hydrolysis,  only  amorphous 
acids  could  be  obtained.  The  fraction  (c)  consists 
essentially  of  a  dibasic  acid,  C40HMO4,  which  decom¬ 
poses  when  heated  in  a  high  vacuum,  yielding  a  neutral 
distillate  containing  a  hydrocarbon,  C3gHS8,  b.  p. 
230 — -250/0-3  mm.  Dry  distillation  of  the  whole  acid 
portion  (1)  at  330°  in  a  vacuum  yields  acidic  (not 
investigated)  and  neutral  products;  the  latter  on 
distillation  boiled  continuously  from  100°/12  mm.  to 
250° /0-3  nun.,  the  low  fraction  containing  a  dieyeltc 
hydrocarbon ,  C14H22>  b.  p.  115°/12  mm.,  d\~  0-9371, 
n\\  1-5201,  which  on  catalytic-  reduction  yields  the 
hydrocarbon,  C14HM,  b.  p.  115°/T2  mm.,  0-9010, 
1-4860,  whilst  the  composition  of  the  high  fraction 
corresponds  with  the  formula  C3gH5g.  The  fraction 
b,  p.  100 — 150°/12  mm.  on  dehydrogenation  with 
sulphur  yields  a  methylethylnaphthalene,  C13HU, 
b.  p.  140°/12  mm.,  d’f  1-011,  »“  1-6082  {picrate,  m.  p. 
138°;  styphnate ,  m.  p.  131°),  which  on  oxidation  with 


alkaline  potassium  ferricyanide  solution  yields  a  new 
naphthahn ed icarboxyl i c  acid,  m.  p.  310°  (probably  the 
1:3-,  1  : 5-,  2:6-,  or  2  : 7-isomeride).  Dehydro¬ 
genation  of  the  fraction  b.  p.  130 — 150°/0-3  mm. 
yields  a  small  quantity  of  the  dimethylphenanthrene, 
in,  p.  86°,  previously  obtained  from  (Z-pimaric  acid 
(Ruzicka  and  Balas/A,,  1923,  i,  818).  The  methyl 
esters  of  the  acid  products  obtained  by  the  dry  dis¬ 
tillation  of  the  acetone-soluble  (ether-insoluble)  acids 
(b)  yielded,  on  distillation,  two  fractions,  correspond¬ 
ing  with  the  methyl  esters  of  the  acids  C15H2402  and 
Cj^O,,  df  1-028,  *jj  1-5071,  and  df  1-010,  1-51 13, 
respectively,  which  on  dehydrogenation  yielded 
respectively  the  methylethylnaphthalene  and  the 
dimethylphenanthrene.  A  scheme  by  which  the 
hydrocarbons  are  derived  is  suggested,  and  the  rela¬ 
tionships  of  the  results  to  the  preparation  of  copal 
varnish  are  discussed.  J.  W.  Baker. 

Synthesis  of  l-a-pinene  from  nopinene.  G. 
Austerweil  (Bull.  Soc.  ehim.,  1926,  39,  1643 — 1646; 
cf.  A.,  1926,  619). — Pure  nopinene,  rectified  over 
calcium,  is  heated  with  3  parts  of  colophony  at- 160° — y 
100°.  Rectification  of  the  terpene  product  gives 
more  than  70%  of  pure  Z-a-pinene.  A  similar  result 
is  obtained  by  heating  nopinene  with  commercial 
stearin  at  145°.  Z-a-Pinene  shows  remarkable 
stability  towards  organic  acids.  Heated  at  125 — 130° 
with  1  part  of  benzoic  acid,  it  gives  only  3—5%  of 
bornyl  benzoate  and  scarcely  a  trace  of  limonene, 
whilst  90%  is  unattacked.  Nopinene,  under  similar 
treatment,  gives  14%  of  bornyl  benzoate  and  the 
remainder  of  the  nopinene  is  almost  quantitatively 
converted  into  Z-a-pinene.  M.  Clark. 

Production  of  fsoborneol  from  a  mixture  of 
camphene  and  associated  oils.  H.  Gammay. — 
See  B.,  1926,  995. 

Production  of  camphor  from  fsoborneol.  H. 
Gammay. — See  B.,  1926,  995. 

Manufacture  of  esters  of  isoborneols  and 
borneols.  Chem.  Fabr.  vorm.  Schering. — See  B., 
1926,  995. 

Ring  fission  with  coumaranone  derivatives. 
K.  vox  Atjwers  and  H.  Lorenz  (Ber.,  1926,  59,  [B], 
2628—2635;  cf.  A.,  1919,  i,  217).— Introduction  of  a 
basic  residue  in  the  2-position  of  2-alkylcoumaranones 
does  not  increase  the  stability  of  the  furan  ring ;  since 
halogen,  hydroxyl,  or  methoxyl  also  fails  to  produce 
a  stabilising  effect,  the  remarkable  stability  of  2  :  2-di- 
alkylcoumaranoncs  remains  unexplained. 

2-Bromo-2  ;  5-dimethylcoumaranone  is  converted 
by  aniline  in  benzene  into  2-anilino-2  :  5 -dimethyl- 
coumaranone.  m.  p.  140°,  which  with  semiearbazide 
slowly  yields  the  semimrbazom  of  p-hy dr oxy phenyl 
a-andino-cL-semicarbazidoethyl  ketone, 
OH-C6H4-C(:N-NH-CO-NH2)-CMe(NHPh)-NH-NH- 
CO-NIL,,  m.  p.  216°,  whereas  with  p-nitrophenyl- 
hydrazine  it  rapidly  affords  the  p-nitrophenylosazone 
of  p-hyclroxyphenyl  methyl  diketone,  m,  p.  264°. 
2-o-Toluidino-2  :  5-dimethylcoumaranone,  m.  p.  126°, 
similarly  gives  the  semicarbazone  of  p-hydroxyphenyl 
x-o-toliiidino-x-scmicarbazidoethyl  ketone,  m.  p.  219°. 
2-x-A  aphthylaniino-2  :  5-dimethylcoumaranone,  m.  p. 
103  105  ,  appears  stable  to  semiearbazide,  but  with 
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p-nitrophenylhydrazine  it  yields  the  p-nitrophenyl- 
osazone  of  p-hydroxyphenyl  methyl  diketone,  decomp. 
261°.  2-p.JV aphthylamino-2  :  5 -dimethylcoumaranone 
is  unaffected  by  semicarbazide.  2-Bromo-2 : 5-di- 
methylcou maranone  is  transformed  by  ethyl  sodio- 
malonate  into  ethyl  2  :  5-dimethylcoumaranylmalonate, 
m.  p.  42 — 45°  (corresponding  acid,  m.  p.  178°),  which, 
although  stable  towards  semicarbazide,  suffers  fission 
with  ji-nitrophenylhydrazine.  2-T hiocyano-2  :  5 -di¬ 
methylcoumaranone,  m.  p.  102°,  from  2-bromo-2  :  5- 
dimethylcoumaranone  and  potassium  thiocyanate  in 
ether,  is  readily  converted  by  semicarbazide  into  the 
disemicarbazone  of  p-hydroxyphenyl  methyl  diketone. 

2-Broino-2  :  4  :  6 -Irimeihylcoumamnone,  m.  p.  51°, 
is  prepared  from  bromine  and  the  coumaranone  in 
dry  carbon  disulphide.  2-Anilino-2  :  4  :  6 -Irimethyl- 
coumamnone,  m.  p.  136 — 137°,  is  decomposed  by 
p-nitrophenylhydrazine,  but  is  stable  towards  semi¬ 
carbazide.  2  -  u-Naph  thy  land  no-2  :  4  :  6-trimethyl- 
coumaranone,  m.  p.  167 — 168°,  behaves  similarly. 
2-Thiocyano-2  :  4  :  &-trimethylcoumaranone,  m.  p.  78°, 
is  stable  towards  semicarbazide.  H.  Wren. 

Unsaturated  1  : 4-diketones.  II.  Formation 
of  certain  derivatives  of  furan.  It.  E.  Lutz  (J. 
Amer.  Chem.  Soc.,  1926,  48,  2916 — 2919 ;  cf.  this 
vol.,  58). — When  treated  with  acetic  anhydride  in 
presence  of  a  trace  of  concentrated  sulphuric  acid, 
trails. -dibenzoylethylene  yields  2  :  5-diphcnyl-S-acet- 
oxyfuran,  ra.  p.  95°.  2  :  5-Di-p-tolyl-Z-aceloxy furan, 

m.  p.  100-5°,  is  obtained  analogously,  whilst  sub¬ 
stitution  of  acetyl  chloride  for  the  anhydride  yields 
‘S-chloro-2  :  5 -diphenyl furan,  m.  p.  76°,  and  3 -chloro- 
2 :  5-di-p-tolyl furan,  m.  p.  85°,  respectively.  The 
above  3-chloro-2 : 5-di-p-tolyl  derivative  was  also 
prepared  by  dehydration  of  the  additive  product  from 
d i-p-toluylethylene  and  hydrogen  chloride.  Whilst 
both  the  isomeric  s-dichlorodibenzoylethanes  are 
readily  converted  into  furans  (cf.  Conant  and  Lutz, 
A.,  1925,  i,  681),  only  the  tx-isomeride  of  the  corre¬ 
sponding  dibromodibcnzoylethane  could  be  converted, 
by  the  combined  action  of  acetic  anhydride,  acetyl 
chloride,  and  sulphuric  acid,  into  3  :  A-dibromo-2  ;  5- 
diphenylfuran,  m.  p.  88-5 — 89°.  Furans  could  not 
be  obtainedsimilarlyfrom  “  ”-a-chloro-«S-dibenzoyl- 
ethylene  or  from  dibenzoylacetylene. 

F.  G.  Willson. 

5  -  Hydroxyfurfuraldehy  de .  T.  Reiciistein 
(Helv.  Chim.  Acta,  1926,  9,  1066— 1068).— Pure 
5-hydroxyfurfuraldehyde  is  an  exceedingly  hygro¬ 
scopic,  crystalline  solid,  m.  p.  35 — 35-5°,  b.  p.  115 — 
120°/0-5  mm.  [a-naphthylamide,  m,  p.  135 — 135-5°; 
semicarbazone,  m.  p.  194 — 195°  (decomp.)].  On 
oxidation,  it  gives  hydroxymcthylpvromucic  acid  in 
S4%  yield.  ~J.  W.  Baker. 

Derivatives  of  furfuraldehyde.  III.  Transi¬ 
tory  coloration  of  furyl  ketones.  I.  Kasiwagi 
(Bull.  Chem.  Soc.  Japan,  1926,  1,  233— 236).— The 
red  colour  produced  by  the  action  of  alkali  on  saturated 
furyl  ketones,  or  by  keeping  these,  is  changed  irre¬ 
versibly  to  yellow  on  heating  or  acidifying.  The 
effect  is  ascribed  to  the  formation  of  labile  poly- 
merides.  E.  W.  Wigxall. 

Grape  pigments.  IV.  Anthocyans  of  Isa¬ 
bella  grapes.  R.  J.  Anderson  and  F.  P.  Naben- 


hauer  (J.  Amer.  Chem.  Soc.,  1926,  48,  2997 — 3003 ; 
cf.  A.,  1924,  i,  1390). — The  pigment  of  the  skins  of 
Isabella  grapes  was  isolated  as  the  picrate  and  con¬ 
verted  into  the  chloride,  C21H10O10(OMe)2Cl,4H2O, 
which,  on  hydrolysis,  yielded  dextrose  and  the  antho- 
cyanidin  chloride  (oenidin),  Cj5H905(0Me)2Cl,l-5H,0, 
identical  with  that  previously  described  ( loc .  cil.). 
The  latter  yielded  a  teira-acetate,  which,  on  oxidation 
with  permanganate  in  acetone,  afforded  acetylsyringic 
acid,  m.  p.  190°  after  sintering  at  187°,  a  synthesis  of 
which  is  described.  The  pigment  thus  appears  to  be 
identical  with  that  of  the  European  grape,  Vitis 
vinifera  (cf.  Willstatter  and  Zollinger,  A.,  1915,  i,  285). 

F.  G.  Willson. 

Catalytic  reduction  of  cyanogen  compounds. 
H.  Rupe  and  A.  Hkckendohn  (Helv.  Chim.  Acta, 
1926,  9,  980 — 991). — The  catalytic  reduction  using 
a  nickel  catalyst  at  the  ordinary  temperature  and 
pressure,  of  various  unsaturated  cyano-keto-deriv- 
atives  has  been  studied.  Ethyl  benzylidenecyano- 
acetatc  yields  the  aldehyde  of  ethyl  benzylmalonate 
(yield  80% ;  semicarbazone,  m.  p.  121°),  which  with 
phenylhydrazinc  and  p-nitrophenylhydrazine  yields, 
respectively,  1-phenyl-i-benzylpyrazolone,  m.  p.  143°, 
and  l-p-nitrophenyl-i-benzylpyrazolone,  m.  p.  176°, 
together  with  a  secondary  base  isolated  as  its  oxalate, 
m.  p.  210°,  and  to  which  the  constitution 
[CH2Ph-CH(C02Et)-CH2]2NH  is  assigned.  Similar 
reduction  of  ethyl  benzylcyanoacetate  yields  the  same 
aldehyde,  showing  that  the  double  linking  is  reduced 
in  the  former  case.  In  the  reduction  of  ethyl  o-nitro- 
benzylidenecyanoacetate,  only  the  nitro-group  is 
reduced,  the  product  being  ethyl  2 -aminoquinoline- 
3 -carboxylate,  ni-p.  135°  [hydrochloride-,  picrate,  m.  p. 
177°;  benzoyl  derivative,  m.  p.  160°),  which  on  hydro¬ 
lysis  yields  the  free  acid,  m.  p.  290°,  purified  by  means 
of  its  magnesium  salt,  +7H20.  The  ester  does  not 
react  with  cold  nitrous  acid,  but  when  warmed  with 
sodium  nitrite  in  hydrochloric  acid  solution  it  yields 
2-hydroxyquinoline-3-carboxylic  acid,  which  on 
heating  yields  carbostyril.  The  main  product  of  the 
reduction  of  ethyl  p-phenyl-y-benzyl-cs-cyanobutyrate 
[nitrosoamine,  m.  p.  148°  or  153°,  yielding  the  corre¬ 
sponding  diphenylhexahydronicotinic  acid,  m.  p.  196° 
(sillier  salt),  on  hydrolysis]  is  ethyl  I  ;  3-diphenyl- 
piperidine-4-earboxylate,  formed  by  the  reduction  of 
the  tetrahydropyridinc  derivative  obtained  by  the 
elimination  of  water  from  ethyl  a-methylamino-y- 
benzoyl-P-phenylbutyrate,  m.  p.  104°  (hydrochloride  ; 
picrate,  m.  p.  185°;  picrolonate,  m.  p.  183°),  which  is 
also  obtained  in  small  yield.  On  hydrolysis  it  yields 
the  free  acid,  m.  p.  300 — 301°,  isolated  as  its  hydro¬ 
chloride,  from  which  it  is  obtained  by  conversion  into 
its  copper  salt,  which  is  decomposed  by  hydrogen 
sulphide.  J.  W.  Baker. 

Derivatives  of  isatin  and  4-nitroisatin.  H. 
Rupe  and  K.  Afotheker  (Helv.  Chim.  Acta,  1926, 
9,  1049 — 1059).— Reduction  of  isatinphenylhydroxyl- 
amine  (Rupe  and  Stocklin,  A.,  1924,  i,  764)  with  zinc 
dust  and  acetic  acid,-  or,  better,  catalytically  with  a 
nickel  catalyst,  yields  the  laetim  form  of  isatin- a- 

atiil,  C6H4<^>C-NHPh,  m.  p.  176°,  which  on 

treatment  with  semicarbazide,  hydroxylamine,  or 
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phenylhydrazine  yields,  respectively,  isatin- S-semi- 
carbazono,  -oxime,  or  -phenylhydrazone.  The  con¬ 
stitution  of  the  product  is  confirmed  by  its  non- 
identity  with  the  dihydro-compound,  g-anilino- 
indoxyl  (isatin  lenco-2-anil)  (Pummerer  and  dottier, 
A.,  1910,  i,  oil),  with  which,  however,  the  analytical 
data  more  closely  agree,  and  the  fact  that  the 
previously  supposed  lactam  and  lactim  forms  of 
isatin*  a-anilidc  (Meyer-Jneobson,  “  Lehrbuch,”  II.  3, 
274)  arc  both  represented  by  the  lactam  formula,  since 
they  are  interconvertible  on  crystallisation,  are  both 
hydrolysed  by  hydrochloric  acid  with  equal  ease,  and 
with  semicarbazide,  hydroxylamine,  and  phenyl- 
hydrazine  both  yield,  respectively,  isalin-x-semi- 
mrbazonc,  m.  p.  226 — 22S°,  phenylhydrazone,  and 
oxime,  a  mechanism  for  this  reaction  being  suggested. 
Catalytic  reduction  of  4-nitroisatin  (Rupe  and  Kersten, 
A.,  1926,  843)  yields  4-«m i n od ioxin dole  (isatin  itself, 
under  the  same  conditions  being  reduced  to  diox- 
indole),  which  with  phenylhydrazine  yields  4-amino- 
tsal  in  -  p- phenylhydra  zone,  m.  p.  243- — -245°  (also 
obtained  by  the  reduction  of  4-ni/roisatin-p-phenyl- 
hydrazonc,  m.  p.  286°),  and  with  hydroxylamine  and 
semicarbazide  yields  4-aminoisa.tin-^-oxme,  m.  p. 
25S°,  and  t noisat i n  -  $-sem  icarbaz one,  deeomp. 

above  300°,  respectively.  Catalytic  reduction  of 
4-nitroisatinphenylhydroxjdam'me  (Rupe  and  Stock- 
lin,  loc-.  cit.,  there  designated  as  the  6-compound ;  cf. 
Rape  and  Kersten,  loc.  cit.)  yields  4-aminoisatinanil, 

NHyCGH3<^'^>C,NHPh,  m.  p.  96°  ( hydrochloride ), 

which  with  semicarbazide  and  phenylhydrazine  yields, 
respectively,  4-aminoisatin  -  g  -  semiearbazono  and 
-g-phcnylhVdrazone.  .J.  W.  Baker. 

[Constitution  of  the  dyes  from  2-methylated 
indolenium  salts  and  phenylhydrazine.]  E. 
Rosex HAUER  and  A.  Feilxkr  (Ber.,  1926,  59,  [B], 
26S2 ;  ef.  A..  1926.  1257). — A  correction. 

H.  Wren, 

Thioamides.  VI.  Some  amino-acid  deriv¬ 
atives  containing  sulphur  in  thioamide  combin¬ 
ation.  E.  S.  Gate  wood  and  T.  B.  Johxsox  (J. 
Amcr.  Chem.  Soc.,  1926,  48.  2900— 2905).— -2  :  5-Di- 
thionpiporazinc  (cf.  Johnson,  A.,  1912,  i,  304)  is 
obtained,  together  with  a  light  brown  poicder,  m.  p. 
not  below  2S0°,  by  adding  aminoacetonitrile  sulphate 
to  aqueous-alcoholic  ammonia  and  passing  ammonium 
sulphide  through  the  resulting  solution  at  below  0°. 
It  decomposes  rapidly  in  alkaline  solution,  and  affords 
hydrogen  sulphide  and  glycine  on  hydrolysis.  Treat¬ 
ment  of  ethyl  hippurate  with  phosphorus  penta- 
stilphide  in  dry  benzene  affords  dhyl  thionhippurale, 
m.  p,  38 — 40°,  which,  on  hvdrolysis,  yields  thion- 
hippmic  acid,  m.  p.  148—150°’  The  action  of 
phosphorus  pentasulphide  on  cthvl  acetoamino- 
aeetate  (ef,  Radenhauscn,  A..  1896,  i,  137)  or  ethyl 
phenylaccturatc  (ef.  Klages  and  Haaek,  A.,  1903,  i, 
560)  did  not  lead  to  purifiable  products,  whilst  this 
reagent  was  without  action  on  ethyl  aminoa cetamido - 
acetate  (ef.  Fischer  and  Fourneau,’  A.,  1901,1,  675). 

F.  G.  Willsox. 

Action  of  phenylthiocarbimide  and  pbenyl- 

carbimide  on  isatic  acid.  A.  Reissert  and  H. 
Scha av  (Ber.,  1926,  59,  (B),  2494— 2502).— Isatin  is 
converted  by  phenylthiocarbimide  and  sodium  hydr¬ 


oxide  in  boiling  aqueous-alcoholic  solution  into 

4 -hydroxy -2-th io - 3-ph enyl-l  ;  2  :  3  :  4 -tclrahydroqum- 

azoline-4-carboxylic  acid,  CfH4<gOH)(COaH)'1Kb, 

N  H - C  o 

m.  p.  159 — 160°  (decomp.)  after  becoming  red  at 
140 — 145°;  the  alkali,  alkaline-earth,  copper,  and  lead 
salts  are  described.  The  dhyl  ester,  prepared  by 
means  of  cold  ethyl  alcohol  and  hydrogen  chloride, 
has  m.  p.  184°,  the  methyl  ester,  m.  p.  166 — 167°. 
Treatment  of  the  acid  with  ethyl  sulphate  in 
alkaline  solution  affords  dhyl  4-dhoxy-2-ihio-3-phenyl- 
1  :  2  :  3  :  4-letrahydroquinazoline-4-carboxylale,  m.  p. 
192 — 194°;  methyl  4  -  melhoxy  -  2  -  thio  -  3  -  -phenyl  - 
1  :  2  :  3  :  4  -  tetrakydroquinazoline  -  4  -  carboxylalc  has 
m.  p.  179 — 180°.  The  esters  do  not  dissolve  in  cold 
alkali  hydroxide,  hut  are  transformed  by  the  boiling 
reagent  into  the  hydroxy-acid.  Protracted  treat¬ 
ment  of  the  hvdroxy-acid  with  boiling  ethyl  alcohol 
leads  to  loss  of  carbon  dioxide  and  production  of 
4-ethoxy-2-thio-3-phenyl-l  :  2  :  3  : 4-telrahydroquinazol- 
ine,  m.  p.  194—196°;  4  -  m  ethoxy -2-thio-3-  phenyl - 
1:2:3: 4-tel rahyd roquinazoline  has  m.  p.  190 — 192°. 
The  reaction  appears  to  be  due  to  initial  formation  of 
2-thio-3-phenvl-2  :  3-dihydroquinazoIine,  which  sub¬ 
sequently  adds  methyl  or  ethyl  alcohol.  In  support 
of  this  view,  it  is  found  that  the  hydroxy-acid  is  con¬ 
verted  when  heated  in  neutral  media  of  sufficiently 
high  b.  p.  into  bi molecular  4-hydroxy-2-thio-3-phenyl- 
1:2:3:  4-tetrahydroquhiazoUne,  m.  p.  215°,  converted 
by  boiling  glacial  acetic  acid  into  unimolecular 
4- hydroxy -2 -thio-3-phenyl-l  :  2  :  3  :  4-telrahydroqu in¬ 
azoline,  in.  p.  172°,  which  with  the  requisite  boiling 
alcohol  gives  the  methoxy-  and  ethoxy-compounds 
described  above.  The  hydroquinazoline  loses  water 
at  245°  and  yields  2- thio-3- phenyl-2  : 3-dihydroquin- 
azoline,  m.  p.  252 — 255°,  which  with  boiling  ethyl 
alcohol  affords  4-ethoxy-2-thio-3-phenyl-l  :  2  :  3  :  4- 
tctrahydroquinazoline.  The  latter  substance  is  con¬ 
verted  by  boiling  2,Y-hydroch!oric  acid  into  di- 4- 
cthoxy-3- phenyl-3  ;  4- dihydro -2-qu inazolyl  sulphide , 
m.  p.  above  345°. 

4  -  Hydroxy -2 -kdo-3-phenyl-l  :  2  :  3  :  4-teirahydro- 
quin azoline-4-carboxyl ic  acid,  m.  p.  174°  (deeomp.),  is 
obtained  from  the  corresponding  thio-acid  and 
mercuric  oxide,  or  from  sodium  isatate  and  phcnyl- 
carbimido  in  the  presence  of  anhydrous  ether ;  the 
hydrochloride  is  described.  It  is  converted  by  boiling 
ethyl  alcohol  into  4-ethoxy -'2-kelo-3-phenyl-l  :  2  :  3  : 4- 
tdrahydroquinazoline,  m.  p.  185 — 186°  (corresponding 
mtffioxy-compound,  m,  p.  199 — 201°).  Bimohcular 
4-hydroxy-2-kclo-3-phcnyl-l  :  2  :  3  :  4-letrahydroqum- 
azoline,  m.  p.  210 — 212°,  is  transformed  by  glacial 
acetic  acid  into  the  unimolecular  variety,  m.  p,  182 — 
184°,  which  readily  becomes  polymerised.  2  :  4-Di- 
kdo -3 -phenyl -\  :  2  ;  3  :  4-letrahydroqui nazoli tie,  m.  p. 
272°,  is  prepared  by  oxidation  of  4-hydroxy-2-thio- 
3-phenyl-l  :  2  :  3  :  4-tetrahydroquinazoline-4-cnrb- 
oxylic  acid  or  its  sulphur-free  analogue  with  hydrogen 
peroxide  in  alkaline  solution.  ”  H.  Wukx. 

[Quinoxaline.]  O.  Hiksbero  (Ber.,  1926,  59, 
[B],  2560).- — A  question  of  priority  (cf.  ICorner 
Memorial  notice,  ibid.,  [.4],  102).  “  H.  Wren. 

Syntheses  of  derivatives  of  1  : 8-naphthyr- 
idine.  O.  Slide  (Ber.,  1926, 59,  [B],  2405—2473),— 
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2  :  G-Diaminopyridine  is  converted  by  ethyl  accto- 
aectate  at  145 — 150°  into  7 -a min o-2-hydroxy-4- methyl  - 

1  : 8-naphthyridine,  decomp,  about  405”  after 
darkening  at  340°  ( hydrochloride }.  The  base  is  con¬ 
verted  by  sodium  nitrite  in  33%  sulphuric  acid 
solution  into  2  : 1  -dihydroxy -^-methyl -\  :  8-naphthyr- 
idine,  m.  p.  337°  (decomp.)  {sodium  salt),  which  with 
phosphorus  pentachloride  affords  2  :  " -dicMoro-i- 
methyl-\  :  8-naphthyridme,  m.  p.  193°.  Hydrazine 
hydrate  at  150°  converts  the  dichloro-compound  into 

2  :  7 - dihydrazino- 4- methyl- 1  :  8-naphthyridine,  isol¬ 
ated  as  the  dihydrochloride  dihydrate  and  charac¬ 
terised  further  as  the  dibenzylidene  derivative,  m.  p. 
263°.  The  constitution  of  the  series  of  compounds 
is  established  by  the  transformation  of  the  dihvdr- 
azino-derivative  by  nitrous  acid  into  1:2:7:  8 -di- 

tetra:ole-i-melhyl-l  :  2  :  7  :  8-fefro- 
hydro- 1  :  8-naphthyridine  (I),  m.  p. 
about  190°  (decomp,),  and  its 
oxidation  by  permanganate  to  tetr- 
azole,  identified  as  the  silver  salt 
and  in  substance,  2  :  7-Dichloro-4- 
methyl-1  :  S-naphthyridine  is  con¬ 
verted  by  boiling  liydriodic  acid  (b.  p.  127°)  into  2  :  7- 
dihydroxy-4-methyl-l  :  8-naphthyridine  and  by  the 
acid  (d  T96)  and  red  phosphorus  at  170 — 180°  into 
4-methyltetrahydronaphthyridine,  in.  p.  103°  [picrate, 
m.  p.  248°  (decomp.)  after  blackening  at  235° ;  chloro- 
■platinatc,  m.  p.  215°  {decomp.) ;  acetyl  derivative, 
m.  p.  94°].  H.  Wren. 
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1  -  Phenyl  -  a£  -  naphthatriaz olequinone .  G. 
Charriek  (Atti  R.  Accad.  Lincei,  1926,  [vi],  4, 
312 — 315). — Like  its  3-phenyl  isomeride  (A.,  1926, 
848),  l-phenyl-afi-naphthatriazole  is  oxidised  by 
chromic  acid  in  acetic  acid  solution 
to  l-phcnyl-x$-naphthatriazolequinone 
(annexed  formula)  (yellow,  decomp, 
about  212°),  which  forms  a  phenyl- 
hydroxyazo-derivative  and  a  phen- 
azine,  to  be  described  later,  and  gives 
3-phenyl-4-o-carboxyplicnyl-l  :  2  :3- 
triazole-5 -carboxylic  acid  when  oxidised  by  alkaline 
permanganate.  T.  H~  Pope. 


Quinolino-6  :  5-a-pyrones.  :  8-/soNaphth- 
oxazones.]  B.  B.  Hey,  I.  Sarkar,  and  T.  R 
Seshadri  (J,  Indian  Chem.  Soc.,  1926,  3,  187—196 
cf.  Hey  and  Goswami,  J.C.S.,  1919,  115,  531).- 
6-Aminocoumarin  condenses  with  paracetaldehydc  ii 
presence  of  hydrochloric  acid  to  yield  2-methylquinol 
ino-6  :  5-a-pyrotte  \1  -methyl -<<>-\  :  8  -  iso  naphthoxa  zone 
(!)]_>  ni.  p.  220°  [hydrochloride,  mercuricMoride ,  mercuri 
iodide,  dichromate  (3.\H.,0),  picrate,  chloroplalinate 
methiodide,  m.  p.  245°  (dccomp.),  benzylidene  deriv 
ativc,  m.  p.  205°  ( hydrochloride )  described],  which  5: 
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reduced  by  tin  and  hydrochloric  acid  to  the  tetrahydro- 
derivative,  m.  p.  179°  [hydrochloride,  picrate,  chloro- 


plaiinatc,  ni/raso-eonipound,  m.  p.  161°,  aceiyl  deriv¬ 
ative,  m.  p.  139°,  methiodide,  m.  p.  202°  (dccomp.) 
described].  In  the  same  way,  6-amino-4-methvl- 
afi-iiaphthapyronc  yields  2 -methyl-"  :  8-benzoquinolino- 

6  :  5-a-4 ' -methylpyrom  .  [4  :  7 -d imethyl-ip-benzo- 1  :  8- 
isonaphthoxazone  (II)],  in.  p.  248°  {hydrochloride, 
picrate,  dichromate,  chloroplalinate,  mercuricMoride, 
and  mercuri-iodide  described),  reduced  to  the  tetra- 
hydro- derivative,  m,  p.  204°  [acetyl  derivative,  m.  p. 
202°,  chloroplalinate,  mtroso-derivative,  m.  p.  168° 
(dccomp.),  described].  6-Aminocoumarin  condensed 
with  acetone  and  paraldehyde  gives  2  :  4 -dimethyl - 
quinolino-G  :  5 -a-pyrone  [5  :  1  -dimethyl-^ :  8-iso- 
naphthoxazone ],  m.  p.  265°  {hydrochloride,  dichromate, 
chloroplalinate,  picrate,  mercuricMoride  described), 
reduced  to  the  /e/raftydro-denvative,  m.  p.  121° 
( n x troso-der i vati ve,  m.  p.  177°,  benzoyl  derivative, 
m.  p.  171°,  described).  G.  M,  Bennett. 


Azoxines.  III.  H.  Goldstein  and  H.  Rado- 
yaxovitch  (Helv.  Chim.  Acta,  1926,  9,  959 — 961). 
— Oxidation  of  l-amino-4-anilino-^-naphthol  yields 

Q-anilino-i* -phcnyl-xx  - 
d i naphfhoxaz-5-ime  (an¬ 
nexed  formula),  ni.  p. 
259°,  a  molecule  of  the 
quinonedi  -  inline  first 
formed  condensing  with 
an  unoxidised  molecule. 
The  same  substance  is  obtained  by  the  condensation  of 
anilino-fJ-naplithaquinonc  with  l-amino-4-amlino-S- 
naphthol,  and  it  is  the  chief  product  when  hydroxy- 
or  amino-p-naphtliaquinone  is  condensed  with  1  -amino- 
4-anilino-^-naphthol,  traces  only  of  G-anilino-xif-di- 
naphlhazox-b-one,  m.  p.  328 — 330°,  and  d-anilino- 
aa  -dinaphlhoxaz-5-ime,  respectively,  being  formed. 

J.  W.  Barer, 

Thiodiazines.  IV.  P.  K.  Bose  (J.  Indian 
Chem.  Soc.,  1926,  3,  197—210;  ef.  A.,  1926,  1159).— 
Condensation  of  alkyl  phenylditbioearbazinates  with 
phenacyl  bromide  under  various  conditions  yields 
their  phenacyl  derivatives  in  cis  and  tram  isomeric 
forms,  which  are  distinguished  by  the  fact  that  the 
cis-compound  is  the  more  readily  converted  into  the 
corresponding  thiodiazine  derivative  (cf.  Busch,  A., 
1901,  i,  430;  1911,  i,  811).  The  froia-compound 
results  when  the  condensation  is  carried  out  bv  the 
addition  of  alkali  or  calcium  carbonate  to  the  mixture 
of  the  reagents  in  alcoholic  solution,  whilst  the  cis- 
isomeride  is  formed  when  the  dithiocarbazinate  is 
previously  dissolved  in  the  alkali  or  the  reaction 
conducted  in  cold  pyridine  solution.  The  following 
pairs  of  isomerides  were  obtained  in  this  way  from 
the  requisite  esters  and  phenacyl  bromides  :  methyl 
tT&ns-pIie)iacylphznyldithiomrbazinate. 

^  SMe-C-S-CH^z’  P'  10°°  ^nylhydrazom,  m.  p. 


-  ... 

127  ).  and  the  cis-isomcride,  „  A  h  .  m.  p.. 

CH„Bz-S-C-SMe  1 

93",  both  of  which  were  converted  by  heating  at 
100°  in  alcoholic  solution  into  2-mclhylthiol-A  :  b-di- 
phenyl -l  :  3  :  4 -thiodiazine,  m,  p.  180°;  ethyl  trans- 
phenacylphenyld ithiocarbaz inaie,  m.  p.  82°  {phenyl- 

hydrazonc,  m.  p.  136°),  and  the  cis-isomcride,  m.  p. 
S6°,  converted  into  2-ethyllhiol-i  :  5-diphcnyl-l  :  3  :  4- 


64 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


thiodiazine,  m.  p.  150°,  this  and  the  other  thicxliazine 
derivatives  being  also  obtained  in  the  original  con- 
densation  if  the  pyridine  solution  is  boiled ;  n -pro-pyl 

trans-phenacylphenyldithiocarbazinate,  m.  p.  56°  {from 
the  n -propyl  pkenyldiihiocarbazinaie,  m.  p.  125°),  and 
its  cis-isomeride,  m.  p.  61°,  converted  into  2-n -propyl- 
tkiol-i  :  5-diphenyl-l  :  3  :  4-thiodiazine,  m.  p.  151°; 
methyl  tT&ns-'p-melhylphenacylphenyldithiocarbazinale, 
m.  p.  110°  [phenylhydrazone,  m.  p.  124-5°),  and  its 
cis-isomeride,  m.  p.  54°,  of  which  the  /wus-compound 
was  converted  by  heating  at  100°  in  alcoholic  solution 
into  2-methylthiol-i-phenyl-o -p -tolyl - 1:3:  4 -thiodi¬ 
azine,  m.  p.  187°,  whilst  the  cis-compound  was 
converted  only  into  its  isomeride ;  ethyl  trans-p-methyl- 
phenacylphenyldithiocarbazinate,  m.  p.  95°,  and  its 
cis -isomeride,  m.  p.  77°,  converted  at  120 — 130°  in 
alcoholic  solution  into  2-ethyUhiol-4,-phenyl-5-p-tolyl- 
1:3:  i-thiodiazine,  m.  p.  148°.  Benzyl  phenacyl- 
phenyldithiocarbazinate,  m.  p.  75°,  was  obtained  in 
only  one  form.  G.  M.  Bennett. 

Additive  compounds.  C.  G.  Santessox  {Arch, 
exp.  Path.  Pharm.,  1926,  118,  313 — 324). — Quinine 
hydrochloride  and  antipyrine  form  “  quinopyrinc  ” 
(of.  Skand.  Arch..  Physiol.,  1897  ,  7,  385)  in  concen¬ 
trated  solution  or  on  heating  the  solids  on  the  water- 
bath.  Conductivity  measurements  show  that 
chemical  reaction  has  taken  place.  Quinopyrine  is 
much  more  soluble  in  water  than  quinine  hydro¬ 
chloride,  gives  the  antipyrine  reaction  with  ferric 
chloride,  but  gives  the  thalleioquin  reaction  only  on 
considerable  dilution,  by  which  it  is  decomposed. 

Pyramidone  and  veronal  (2:1)  form  “  veramone,” 
which  is  not  homogeneous,  but  react  in  molecular 
equivalents  to  yield  a  definite  substance  (Pfeiffer,  A., 
1925,  i,  1318 ;  1926,  739),  which  the  author  considers 
to  bo  a  co-ordinated  compound. 

Cocaine  hydrochloride  and  phenylurethane  form  a 
similar  compound  (“  albromine  ”).  J.  M.  Gulland. 

Constitution  of  porphyroxine.  J.  N.  Rakshit 
(Ber.,  1926,  59,  [B],  2473—2486;  cf.  J.C.S.,  1919, 
115,  456). — Porphyroxine  is  converted  by  distill¬ 
ation  with  zinc  dust  mainly  into  phenanthrene  with 
small  amounts  of  ammonia  and  trimethylamine  and 
traces  of  other  bases.  It  contains  one  methoxyl 
group.  As  a  tertiary  base,  it  is  readily  converted 
into  the  corresponding  methosulphate,  m.  p.  205° 
(decomp.)  after  softening  at  about  180°,  [a]25  —74-6° 
in  methyl  alcohol,  and  methiodidc,  m.  p.  150—152°, 
M2°  -82-5°  in  methyl  alcohol,  from  which  the 
melhochloride,  m.  p.  171°  (slight  decomp.)  after 
softening  at  145°,  [ot]w  -90-4°  in  water,  and  metho- 
hydroxide,  m.  p.  112—115°  {decomp.),  [ct]M  —71-8° 
in  alcohol,  are  derived.  Treatment  of  porphyroxine 
with  acetic  anhydride  or  acetyl  chloride  affords  the 
monoacetate,  C21H2505N,  m.  p.  125°  after  softening  at 
110°,  [a]31  -187-2°  in  alcohol;  since  the  alkaloid  is 
insoluble  in  alkali  hydroxide,  the  presence  of  a 
secondary  alcoholic  group  is  established.  Porphyr¬ 
oxine  acetate  yields  a  sulphate,  decomp,  about  190° 
after  softening  at  170°,  [a]s°  -150-2°  in  water,  hydro¬ 
chloride,  m.  p.  126°,  [a]30  -123-4°  in  water,  chloro- 
•pkttinate,  m.  p.  230°  (decomp.)  after  darkening  at 
225°,  hydrobromide,  m.  p.  155°  (decomp.)  after  soften¬ 
ing  at  150°,  [a]3-»  —  98-S°  in  water,  and  hydriodide, 


m.  p.  105 — 107°  (decomp.).  The  presence  of  the 
ketonic  group  in  porphyroxine  is  established  by  the 
isolation  of  the  corresponding  oxime,  C19H240.,N2, 
m.  p.  about  198°  (decomp.),  semicarbazom,  incipient 
decomp.  244°,  and  phenylhydrazone,  m.  p.  150° 
(slight  decomp.).  Insight  into  the  constitution  of 
porphyroxine  is  mainly  afforded  by  the  observation 
that  it  is  converted  by  hydrogen  peroxide  in  boiling 
weakly  alkaline  solution  into  codeine  and  formic  acid. 
Porphyroxine  differs  from  codeine  in  containing 
two  additional  atoms  of  hydrogen  and  a  carbonyl 
group,  and  since  these  are  readily  and  simultaneously 
removed  (as  water  and  formic  acid)  in  a  single  re¬ 
action,  it  is  very  probable  that  they  are  attached  to 

the  same  ring 


Pschorr’s  for¬ 
mula  for  code¬ 
ine,  the  con¬ 
stitution  (I) 
appears  most 
probable  for 
porphyroxine.  Attempts  to  hydrogenate  the  base 

WPTP  linQllPPPCjClflll 

M elhylporphyrox ine,  m.  p.  125—126°,  [a]23  -131-8° 
in  chloroform,  is  prepared  by  the  action  of  sodium 
methoxide  on  porphyroxine  methiodide,  or,  prefer¬ 
ably,  from  porphyroxine  methosulphate  and  methyl- 
alcoholic  potassium  hydroxide.  The  hydrochloride , 
hydrobromide,  sulphate,  oxalate,  hydriodide,  acetate, 
phosphate,  and  chloroplalinate  have  been  prepared. 
The  substance  does  not  yield  an  acetate.  It  gives 
an  oxime,  m.  p.  185 — 186°,  semicarbazone,  m.  p.  217° 
(decomp.),  and  phenylhydrazone,  m.  p.  189°  (slight 
decomp.).  Methyltelrahydroporphyroxine,  C2qH20O,jN, 
m.  p.  150°,  is  prepared  by  reducing  porphyroxine 
methosulphate  with  sodium  amalgam ;  the  hydro¬ 
chloride,  hydrobromide,  hydriodide,  nitrate,  acetate, 
chloroplalinate,  and  chloroaurate  are  described.  An 
acetyl  derivative  could  not  be  prepared.  Methyl- 
tetrahydroporphyroxine  yields  an  oxime,  ill.  p.  234 — 
235°,  semicarbazone,  incipient  decomp.  210°,  and 
phenylhydrazone,  m.  p.  126°.  H.  Wren. 

Two  new  alkaloids  from  Y ohimba  bark. 

P.  Karrer  and  H.  Salomon  (Helv.  Chim.  Acta, 
1926,  9,  1059 — 1062).- — Two  new  alkaloids  have 
been  isolated  from  Yohimba  bark.  ifj-Yohombine, 
C21H2603N2,  differing  only  from  yohombine  in  its 
crystalline  form  and  its  m.  p.,  264 — 265°,  [a]1,;  +26-6° 
[hydrochloride,  m.  p.  258°),  is  obtained  in  only  0-01 — 
0-015%  yield.  The  second  alkaloid,  corynanthine, 
C20H22O2N2(OMe)2,  is  isolated  as  its  hydrochloride, 
m.  p.  205°,  [a]Q  +12-15°,  which,  in  distinction  from 
the  hydrochloride  of  i+yohimbine,  is  soluble  in  chloro¬ 
form-  J.  W.  Baker, 

Manufacture  of  new  organic  phosphorus  com¬ 
pounds.  [Carbazole  -  phosphinous  acids.]  L. 
Cassella  &  Co.— See  B.,  1926,  996. 

Carboxydiphenylarsinic  acids.  I.  o-Carb- 
oxydiphenylarsinic  acid.  E.  Saicellarios  (Ber., 
1926,  59,  [B],  2552 — 2554). — Sodium  phenylarsinite 
couples  with  diazotised  anthranilic  acid  in  alkaline 
solution,  yielding  o-carboxvdiphenylarsinic  acid,  m.  p. 
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166°  (decomp.)  when  rapidly  heated  (Aesehlimann 
and  McCleland  record  m.  p.  above  300°;  cf.  A., 
1924,  i,  1358),  benzoic  acid  and  azobenzene-oo'-di- 
carboxylic  acid,  m.  p.  237°  {decomp.).  o-Carboxydi- 
phenylarsenious  oxide,  prepared  from  the  acid  and 
sodium  hydrogen  sulphite,  has  m.  p.  133°.  Attempts 
to  convert  these  substances  into  compounds  contain¬ 
ing  arsenic  in  a  heterocyclic  ring  were  unsuccessful. 

H.  Wren. 

Compound  of  pyrocatechol  and  arsinoacetic 
acid.  B.  England  {Ber.,  1926,  59,  [. B ],  2669— 
2671). — The  compound, 

CO2H-CH2-As(C0H4O2)2,AcOH,  m.  p.  146°,  crystallises 
from  solutions  of  arsinoacetic  acid  and  pyrocatechol 
in  glacial  acetic  acid;  an  analogous  compound,  m.  p. 
137°,  is  formed  when  the  components  are  heated 
together.  The  methyl  ester,  C02Me,CH2-As(CBH402)2, 
m.  p.  117°,  is  described.  H.  Wren. 

Azo-dyes  containing  antimony.  F.  Dunning 
and  E.  E.  Reid  (J.  Amer.  Chem.  Soc.,  1926,  48, 
2959 — 2963), — p-Aminophenylstibinic  acid  is  obtain¬ 
able  (yield  35 — 60%)  by  diazotising  p-aminoacet- 
anilide,  dissolved  with  the  calculated  amount  of 
antimony  trioxide  in  just  sufficient  15%  hydro¬ 
chloric  acid,  filtering  off  the  precipitated  double  salt 
(of.  May,  J.C.S.,  1912,  101,  1037),  suspending  this 
in  water,  and  adding  gradually  aqueous  10%  sodium 
hydroxide  at  3—5°,  neutralising,  precipitating 
impurities  with  carbon  dioxide,  and  finally  adding 
dilute  acetic  acid  (cf.  Schmidt,  A.,  1920,  i,  900),  the 
acetyl  group  then  being  removed  by  Schmidt’s 
method  (ibid.,  1922,  i,  1203).  The  following  dyes, 
mostly  of  brown  shades,  were  prepared  from  the 
above  stibinic  acid :  i-hydroxyazobenzene-i'-stibmic 
acid  (impure) ;  i-hydrozy-2-chloro-,  k-hydroxy-Z-nitro-, 
i-hydroxy-Z-amino-,  i-hydroxy-Z-melhyl-,  and  4 -hydr- 
oxy-Z-carboxy-azobenzeneA'-stibinic  acid.  Diazotised 
■p- am i nop hen  y  Is  t  ib  in  i  c  acid  and  pyrocatechol  gave  a 
product  other  than  the  expected  dye.  Disodium  salts 
of  the  above  are  described.  They  are  stable  in 
aqueous  solution.  F.  G.  Willson. 

Halogenated  proteins.  VI.  Chlorocasein. 

A.  J.  J.  Vandevelde  (Rec.  trav.  chim.,  1926,  45, 
825 — 829). — The  action  of  a  saturated  solution  of 
chlorine  in  carbon  tetrachloride  on  casein  yields  a 
chlorocasein  (N,  10-5;  Cl,  32%)  soluble  in  potassium 
hydroxide  solution,  the  amounts  of  chlorine  in  this 
compound  and  of  bromine  in  the  corresponding 
bromocasein  (A.,  1925,  i,  1477)  not  being  proportional 
to  the  mass  of  the  two  atoms.  The  action  of  -water 
at  18°  and  61°,  potassium  hydroxide  and  acetic  acid, 
alcohol  and  ether  on  this  chlorocasein  has  been 
investigated  in  detail,  in  each  case  a  product  contain¬ 
ing  a  smaller  percentage  of  chlorine  being  obtained. 
In  all  the  compounds  examined,  correct  results  for 
the  determination  of  chlorine  could  be  obtained  only 
by  the  method  of  ter  Meulen  and  Heslinga  (ibid.,  1924, 
ii,  55).  J.  W.  Baker. 

Chemical  nature  of  haemochromogen  and  its 
carbon  monoxide  compound.  R.  Hill  (Proc. 
Roy.  Soc.,  1926,  B,  100,  419-430;  cf.  A.,  1925,  i, 
994). — The  spectra  of  nickel  and  copper  ha>mato- 
porphyrins  are  not  appreciably  altered  by  the  addition 
of  denatured  globin  or  excess  of  pyridine  or  ammonia 


— a  behaviour  similar  to  that  of  free  hsematoporphyrin. 
Artificial  iron  hsematoporphyrin,  however,  gives 
hsemochromogen,  behaving  exactly  as  hsemin  pre¬ 
pared  from  blood,  and  on  reduction  does  not  show' 
the  hEcmoehromogen  spectrum  of  other  metallic 
hsematoporphyrins  except  in  presence  of  a  nitro- 
geneous  substance.  Hence  the  hsemochromogen  is 
the  ferrous  compound  of  the  porphyrin.  The  iron 
atom  alone  confers  on  the  reduced  pigment  the 
property  of  forming  additive  compounds. 

Quantitative  experiments  on  the  combination  of 
pyridine  with  reduced  hrematin  show  that  in  carbon 
monoxide-hsemochromogen  one  nitrogenous  mol.  is 
replaced  by  carbon  monoxide.  On  addition  of  pyrid¬ 
ine  to  carbon  monoxide-reduced  hoematin,  1  mol.  of 
the  former  is  taken  up,  whilst  an  excess  displaces 
carbon  monoxide,  and  iuemochromogen  results.  These 
changes  have  been  observed  spectroscopically  and 
occur  with  any  nitrogenous  compound,  including 
denatured  globin.  The  author  proposes  general 
formulae  in  which  the  nitrogen  and  the  carbon  mon¬ 
oxide  are  co-ordinated  with  the  iron,  which  has  a 
co-ordination  number  of  6,  and  represents  a  carbon 

CO 

monoxide  -hcemochromogen  as  HphjFe'C-^.  ,  a  hoemo- 

cliromogen  as  Hph:Fe<^i,  and  the  carbon  monoxide 

CO 

compound  of  reduced  hsematin  as  HphjFe<C%  ,  where 

Hph  is  a  porphyrin  and  X  another  molecule  of 
the  complex  or  a  molecule  of  water. 

J.  M.  Gulland. 

Constitution  of  sponges.  I.  The  common 
bath  sponge,  Ilippospongia  equina.  V.  J. 
Clancey  (Biochem.  J.,  1926,  20,  1186 — 1189).— 
Spongin  yields  on  hydrolysis  mainly  glutamic  acid 
and  glycine,  with  smaller  quantities  of  leucine,  aspartic 
acid,  arginine,  proline,  lysine,  tryptophan,  and  iodo- 
gorgonic  acid.  S.  S.  Zilva. 

Denaturation  of  egg-albumin  by  weak  acids 
in  the  presence  of  salts.  H.  Mastin  and  S.  B. 
Sciiryver  (Biochem.  J.,  1926,  20,  1177—1185).— 
A  well-defined  acidic  denaturated  product  of  albumin 
can  be  obtained  by  the  action  of  acid  on  or  by  electro¬ 
lysis  of  egg-white  in  the  presence  of  ammonium 
sulphate  and  other  salts.  The  formation  of  this 
compound  is  characterised  by  an  increase  in  the 
number  of  free  acid  groups  without  a  corresponding 
increase  in  the  amino-groups  and  by  the  appearance 
of  free  thiol  groups. 

These  changes  are  probably  due  to  hydrolysis  of 
the  protein  at  a  thiodepside  (C-CO’S'C")  grouping  in 
the  molecule.  S.  S.  Zilva. 

Preparation  and  physico-chemical  properties 
of  sericin.  K.  Kodama  (Biochem.  J.,  1926,  20, 
1208 — 1222). — Some  physico-chemical  properties  of 
sericin  and  sericin-peptone  dissolved  in  hydrochloric 
acid  and  sodium  hydroxide  solutions  are  given.  The 
isoelectric  points  of  sericin  and  sericin-peptone  exist 
near  pa  3-9  and  44,  respectively.  The  sericin  in 
this  investigation  was  prepared  by  a  modification  of 
Bondi’s  method  (A.,  1902,  i,  579).  The  extraction  of 
sericin  in  the  autoclave  deprives  the  protein  of  its 
precipitability  by  dilute  acids.  The  glyoxylic  acid 
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reaction  for  tryptophan  also  disappears  after  this 
treatment.  S.  S.  Zilva. 

Micro-determination  of  the  Hausmann  num¬ 
bers  of  proteins.  K.  V.  Thimann  (Biochem.  J., 
1926,  20,  1190— 1195).— The  method  requires  only 
3—6  mg.  of  total  nitrogen  in  each  determination. 
The  various  sources  of  error  of  the  macro-method  are 
avoided.  S.  S.  Zilva. 

[Rapid,  dry  method  for  the  determination  of 
carbon  and  hydrogen.]  E.  Berl  and  H.  Burk- 
hardt  (Ber,,  1926,  59,  [B],  2682;  cf.  A.,  1926,  749). 
— A  method  is  described  whereby  the  total  content 
of  the  combustion  tube  can  be  heated  to  dull  redness 
in  a  simple  manner.  H.  Wren. 

Sources  of  error  in  organic  elementary 
analysis.  I.  Lead  peroxide.  J.  Lindner  (Ber., 
1926,  59,  [B],  2561 — 2573). — The  adsorption  of 
carbon  dioxide  by  lead  peroxide  is  appreciable  at 
temperatures  at  which  elementary  analyses  are  per¬ 
formed.  The  carbon  dioxide  is  removed  more 
rapidly  by  a  moist  than  by  a  dry  current  of  air. 
The  effect  on  the  analytical  values  for  carbon  falls 
generally  within  the  limits  of  normal  variation,  but 
in  certain  circumstances  may  contribute  to  the  pro¬ 
duction  of  error.  Largo  charges  of  finely-divided 
lead  peroxide  and  low  temperatures  (about  150°) 
should  be  avoided  as  far  as  possible.  Protracted 
heating  at  200°  does  not  cause  any  disturbance. 
Reception  of  carbon  dioxide  by  peroxide  which  has 
been  heated  at  a  higher  temperature  appears  to 
depend  on  the  formation  of  carbonate;  the  carbon 
dioxide  is  completely  evolved  from  the  peroxide  at 
normal,  lower  temperatures,  whereas  this  is  not  the 
case  with  lead  oxide  containing  lead  carbonate.  The 
action  of  nitric  oxide  causes  absorption  of  carbon 
dioxide  and  the  peroxide  suffers  protracted  damage. 
The  carbon  dioxide  is  as  loosely  retained  by  such 
charges  as  by  superheated  peroxide.  H.  Wren. 

Determination  of  phosphorus  or  arsenic  in 
organic  substances.  11.  Poggi  and  A.  Polverini 
(Atti  R.  Accad.  Lincei,  1926,  [vi],  4,  315—318). — 
A  solution  of  the  material  (0-35  g.  of  cacodylic  acid 
or  0-2  g._  of  triphenylphosphine)  in  sulphuric  acid 
(10  c.c.)  is  mixed  with  5  g.  of  powdered  potassium 
persulphate,  and  heated  gently  during  about  an  hour, 
with  further  additions  of  persulphate  (about  6  g.  in 
all)  until  the  liquid  is  colourless.  The  arsenic  is  then 
determined  as  magnesium  ammonium  arsenate  or  the 
phosphorus  as  ammonium  phosphomolybdate. 

T.  H.  Pope. 

Detection  of  methyl  alcohol  by  use  of  potass¬ 
ium  guaiacolsulphonate.  R.  Bauer  (Pharm. 


Ztg.,  1926,  71,  1543). — In  applying  the  test,  the 
oxidation  with  permanganate  and  dilute  sulphuric 
acid  must  be  very  cautiously  effected,  as  traces  of 
formaldehyde  are  readily  destroyed.  S.  I.  Levy. 

Detection  of  methyl  alcohol ;  replacement  of 
guaiacol  by  potassium  g-uaiaeolsulphonate  to 
avoid  errors.  H.  Matthes  (Pharm.  Ztg.,  1926,  71, 
1508 — 1509). — Since  acetaldehyde  reacts  readily  with 
guaiacol  in  presence  of  sulphuric  acid  with  develop¬ 
ment  of  a  red  coloration,  it  is  preferable  to  use 
potassium  guaiacolsulphonate,  which  does  not  so 
react,  but  gives  the  formaldehyde  reaction  equally 
readily.  If  much  methyl  alcohol  is  present,  the 
colour  obtained  is  a  strong  violet-red.  S.  I.  Levy. 

Identification  of  amines.  III.  Toluene-u- 
sulphonamides.  C.  S.  Marvel  and  H.  B.  Gilles¬ 
pie  (J.  Amer.  Chem.  Soc.,  1926,  48,  2943—2944).— 
Toluene-w-sulphonyl  chloride  (1  mol.)  and  an  amine 
(2  mols.)  react  in  benzene  solution  to  give  a  pre¬ 
cipitate  of  the  amine  hydrochloride,  and  the  corre¬ 
sponding  toluene-M-sulphonamide,  which  is  recovered 
by  evaporation,  and  is  readily  purified  by  recrystallis¬ 
ation  from  dilute  alcohol.  The  following  substituted 
sulphonamides  are  described  :  allyl-,  m.  p.  79°;  di¬ 
ethyl-,  oil;  piperidyl-,  m.  p.  131-5°;  n-heptyl-,  m.  p. 
76°;  di-n-butyl-,  oil;  o-tolyl-,  m.  p.  83°;  m-tolyl-, 
m.p.  75°;  o-chlorophenyl- ,  m.  p.  91° ;  p -chlorophenyl-, 
m.  p.  110°;  m -hromophenyl-,  m.  p.  99-5°;  p-bromo- 
phenyl -,  m.  p.  133-5°;  phenylmeihyl-,  m.  p.  101°; 
phenylethyl-,  m.  p.  11S-50;  phemjl-n -propyl-,  m.  p. 
135°;  phenyl-n-butyl-,  m.  p.  108°;  o -anisyl-,  m.  p. 
72°;  p -anisyl-,  m.  p.  103°;  and  toluene- a-sulphon- 
p-phenetidide,  m.  p.  117-5°.  Toluene-co-sulphon-o- 
phenetidide  has  m.  p.  74°,  and  not  85°  as  given  by 
Fromm  and  Palma  (A.,  1906,  i,  819).  Ditoluene- 
m-sulphonanilide  has  m.  p.  71-5°,  and  ditoluene-a-sul- 
phon-p-toluidide,  m.  p.  74-5°.  F.  G.  Willson. 

Crystallographic  constants.  G.  Gilta  (Bull. 
Soc.  chim.  Belg.,  1926,  35,  365— 371).— Crystallo¬ 
graphic  methods  are  of  value  in  determining  the 
degree  of  purity  of  organic  compounds  and  in  detect¬ 
ing  the  formation  of  hydrates.  For  example,  acetyl- 
salicylic  acid  is  monoclinic,  re  :  b  :  c— 1-7075  :  1  :  0-8528 
p— 95°  24'.  When  the  pure  substance  is  recrystallised, 
leaflets  flattened  parallel  to  {100}  are  obtained,  but 
in  presence  of  acetic  or  salicylic  acid  needles  elongated 
along  the  c-axis  separate  (cf.  A.,  1919,  i,  124;  1920, 
i,  841).  Sodium  m-xylenc-4-sulphonate  crystallises 
from  water  (+1H„0)  at  the  ordinary  temperature 
in  monoclinic  plates,  a  :  b  :  c— -1-7739  :  1  :  0-8558,  p= 
99°  30',  but  below  about  8°  orthorhombic  leaflets 
(+4  or  5H„0)  are  produced.  H.  E.  F.  Notion. 
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Aerobic  and  anaerobic  metabolism  of  the 
common  cockroach  (PeripUmeta  orientalis).  I. 

J.  G.  Davis  and  W.  K.  Slater  (Biochem.  J.,  1926, 

20,  1167  1172). — The  cockroach  while  living  in 
nitrogen  goes  into  debt  for  oxygen,  and  when  it  is 
returned  to  air  it  consumes  oxygen  in  excess  of 
the  normal  uptake  until  the  debt  has  been  dis¬ 


charged.  The  rate  of  metabolism  of  the  insect  is 
influenced  by  its  weight.  The  respiratory  quotient, 
as  in  the  case  of  higher  animals,  is  depressed  by 

starvation.  S.  S.  Zilva. 

Regulation  of  respiration.  III.  Continuous 
method  of  recording  changes  in  acidity  applied 
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to  the  circulating  blood  and  other  body  fluids. 
IV.  Tissue  acidity,  blood  acidity,  and  pulmon¬ 
ary  ventilation.  Effects  of  semipermeability  of 
membranes  and  the  buffering  action  of  tissues. 
It.  Gesell  and  A.  B.  Hertzman  {Amer.  J.  Physiol., 
1926,  78,  206—223,  610— 629).— III.  A  manganese 
dioxide  electrode  is  placed  directly  in  the  blood-stream 
of  a  dog,  the  E.M.F.  balanced  at  a  potentiometer,  and 
a  continuous  record  made  graphically.  Whereas 
electrodes  did  not  give  reproducible  results  in  differ¬ 
ent  fluids,  they  were  found  to  give  faithful  records 
of  the  acid-base  changes  in  any  one  fluid.  Results 
were  controlled  by  periodical  determinations  of  blood 
samples  by  the  hydrogen  and  quinhydrone  electrodes. 
The  effects  of  anoxaemia,  asphyxia,  and  haemorrhage 
and  of  the  administration  of  carbon  dioxide,  carbonate, 
lactic  acid,  and  ammonium  chloride  were  studied. 
When  large  doses  of  sodium  cyanide  were  given,  the 
manganese  dioxide  electrode  was  at  fault.  Pre¬ 
cautions  against  the  appearance  of  reducing  substances 
in  the  blood  are  emphasised. 

IV.  Synchronous  records  were  taken  of  the  changes 
in  acidity  of  the  arterial  and  venous  bloods,  the 
tissues,  and  the  cerebrospinal  fluid  of  dogs  by  means 
of  manganese  dioxide  electrodes  placed  in  the  blood, 
fluid,  and  muscles.  The  increased  acidity  following 
administration  of  carbon  dioxide  and  the  increased 
alkalinity  following  sodium  carbonate  were  found  to 
be  greater  and  to  be  more  rapidly  attained  in  the 
arterial  than  in  the  venous  blood.  In  both  cases, 
the  tissues  acted  as  buffers.  Injection  of  sodium 
hydrogen  carbonate  increased  the  alkalinity  of  the 
blood,  whilst  the  cerebrospinal  fluid  and  the  muscles 
became  more  acid.  The  buffering  due  to  the  tissues 
appeared  to  be  minimal.  These  results  suggest  an 
impermeability  of  cell  membranes  for  base  and 
confirm  the  conclusion  that  it  is  the  hydrogen-ion 
concentration  of  the  respiratory  centre  itself  which 
controls  respiration.  R.  K.  Cannak. 

Preparation  and  properties  of  the  globin  of 
oxyhemoglobin,  R.  Hill  and  H.  F.  Holden 
(Biochem.  J.,  1926,  20,  1326 — 1339).— Oxyhemo¬ 
globin  is  decomposed  with  a  minimum  amount  of 
hydrochloric  acid  at  a  low  temperature,  and  after 
the  addition  of  ether  and  kieselguhr  is  filtered.  The 
globin  is  precipitated  from  the  filtrate  with  ammonia. 
It  is  soluble  in  presence  or  absence  of  salts  over  the 
range  pa  5 — 10,  On  treatment  with  hsemin  dis¬ 
solved  in  alkali  carbonate,  it  yields  methaemoglobin, 
from  which  typical  haemoglobin  and  oxyhaemoglobin 
are  obtained.  The  equilibrium  of  the  reaction 
between  globin  and  hsematin  with  which  it  reacts 
over  the  range  pa  5 — 10  has  been  investigated. 
Globin  yields  compounds  with  certain  porphyrins 
and  their  metallic  derivatives.  Gxyhsemoglobins 
have  been  prepared  from  the  iron  compounds  of 
haamatoporphyrin  and  mesoporphyrin. 

Protoporphyrin  was  prepared  by  inoculating  fresh 
defibrinated  sheep’s  blood  with  Bacillus  coli,  pre¬ 
cipitating  the  reduced  blood  with  concentrated 
hydrochloric  acid,  and  extracting  the  hydrochloride 
of  the  porphyrin  with  97%  alcohol.  S.  S.  Zelva. 

Use  of  light  filters  in  colorimetry.  Deter¬ 
mination  of  haemoglobin.  R.  P.  Kennedy  (Amer. 


J.  Physiol.,  1926,  78,  06  63). — In  the  eye-piece  of 
the  colorimeter  is  fitted  a  colour  filter  transmitting 
light  of  a  wave-length  which  is  prominent  in  the 
absorption  spectrum  of  the  substance  to  be  deter¬ 
mined.  A  standard  neutral  grey  Wratten  filter 
replaces  the  usual  colour  standard,  and  the  depth  of 
the  solution  is  then  adjusted  so  that  the  transmission 
matches  that  through  the  standard  filter.  The 
method  is  illustrated  by  determinations  of  haemo¬ 
globin  as  carboxyhsemoglobin,  the  results  being 
controlled  by  the  oxygen  capacity  of  the  hsmo- 
globin  and  by  a  speetrophotometric  method.  Certain 
theoretical  principles  of  colorimetry  are  discussed. 

R.  K.  Gann an. 

Ammonia  in  blood.  P.  B.  Rehberg  (Physiol. 

Papers  dedicated  to  August  Krogh,  1926, 248 — 267). — - 
For  the  determination  of  ammonia  in  blood,  vacuum 
aeration  is  followed  by  micro- titration ;  the  content, 
which  increases  2 — 3  lira,  after  a  meal,  varies  from  0-03 
to  0-22  mg.  per  100  c.c.  Chemical  Abstracts. 

Photo-oxidation  by  means  of  fluorescent 
pigments.  H.  Gaffkon  (Biochem.  Z.,  1926,  179, 
157 — 185). — Biood-serum,  in  presence  of  small 
amounts  of  various  porphyrins,  of  chlorophyll,  and 
of  certain  dyes,  absorbs  large  amounts  of  oxygen, 
with  simultaneous  evolution  of  carbon  dioxide  and 
formation  of  ammonia ;  the  C02 : 02  ratio  is  1:4 
and  the  NH3  :  02  ratio  1:7;  the  greater  part  of  the 
carbon  dioxide  is  liberated  from  the  hydrogen  carbon¬ 
ate  of  the  serum  by  acids  set  free  during  the  oxidation. 
Results  of  a  similar  type  were  obtained  with  solutions 
of  caseinogen. 

Ilsemin  and  the  heavy  metal  derivatives  of  haemato- 
porphyrin  have  no  activating  effect,  but  the  zinc 
derivative  is  as  active  as  hsematoporphyrin  itself. 
That  the  photo-oxidation  is  concerned  exclusively 
with  the  colloidal  constituents  of  serum  is  shown  by 
the  absence  of  the  phenomenon  from  tho  ultra¬ 
filtrate  of  the  latter.  The  rate  of  photo-oxidation 
is  accelerated  considerably  by  the  presence  of  bile 
salts  and  by  increase  in  the  partial  pressure  of  oxygen, 
and  to  a  slight  extent  by  rise  in  temperature.  Photo¬ 
oxidation  of  tyrosine  and  of  phenol  takes  place 
readily  in  presence  of  1  equivalent  of  sodium  hydr¬ 
oxide;  in  the  former  case,  the  uptake  of  oxygen  is 
more  than  4-5  mols.,  and  the  C02  :  02  ratio  is  1:3. 
In  the  photo-oxidation  of  uric  acid,  1  inol.  of  oxygen 
is  absorbed,  an  equivalent  amount  of  carbon  dioxide 
being  evolved.  C.  R.  Harington. 

Plasma  calcium-ion  concentration.  E.  J.  War¬ 
burg  (Biochem.  Z.,  1926,  178,  208— 223).— The 
formulco  for  the  calculation  of  the  calcium-ion  con¬ 
centration  of  the  plasma  are  brought  into  accord 
with  Bjerrum’s  ionic  activity  theory  (cf.  Marrack 
and  Thacker,  A.,  1926,  855).  In  the  expression 
Ca"=A[H-]/[HC03']  for  plasma,  A18  is  515  and 
R 33  275.  It  is  uncertain  whether  or  not  plasma  is 
normally  saturated  with  calcium  ions,  but  it  is 
improbable  that  it  is  supersaturated.  J.  Pryde. 

Calcium-phosphate  compounds  of  the  serum. 
H.  Dolhaine  (Biochem.  Z.,  1926,  178,  233 — 242).— ~ 
From  experiments  on  the  isolated  frog  heart  it  is 
concluded  that  the  removal  from  solution  of  ionic 
calcium  by  phosphate  in  the  presence  of  fresh  serum 
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is  not  immediate,  but  commences  some  2—24  hrs. 
later.  This  behaviour  is  in  strong  contrast  to  that 
shown  in  circulating  blood.  J.  Pryde, 

Determination  of  phosphorus  in  blood.  J.  H. 
Gaddum  (Blochem.  J.,  1926,  20,  1204 — 1207).— The 
“  inorganic  phosphate  ”  in  0'5  c.c.  of  blood  is  deter¬ 
mined  by  dissolving  the  precipitate  of  phospho- 
molybdato  in  (MiY-sodium  hydroxide  and  titrating 
the  excess  of  the  alkali  with  0-liV-hydrochloric  acid 
by  means  of  a  micrometer  syringe  (cf.  Trevan,  A., 
1926,  211).  The  maximum  deviation  in  four  deter¬ 
minations  in  normal  horse-serum  was  0-0004  mg. 

S.  S.  ZlLVA. 

Degradation  of  dextrose  by  the  blood  cor¬ 
puscle  of  the  rabbit.  II.  J.  T.  Irving  (Biochem. 
J.,  1926,  20,  1320— 1325).— The  addition  of  dextrose 
to  a  suspension  of  blood-corpuscles  does  not  lead  to 
the  formation  of  an  organic  phosphorus  compound, 
nor  does  the  initial  concentration  of  free  phosphorus 
have  any  appreciable  influence  on  the  rate  of  glycolysis. 
Potassium  hexosediphosphate  is  only  very  slowly 
attacked  by  the  action  of  the  corpuscles.  The 
optimum  pK  for  glycolysis  by  blood-corpuscles  lies 
between  8  and  9.  Very  small  quantities  of  acid 
inhibit  the  reaction  very  markedly.  Fluorides  and 
oxalates  have  also  an  inhibiting  effect.  Dextrose, 
lsevulose,  and  mannose  are  degraded  equally  fast  by 
the  corpuscles  of  the  adult  rabbit,  but  galactose  is 
much  more  slowly  attacked.  In  the  infant  rabbit, 
on  the  other  hand,  galactose  is  degraded  as  fast  as 
dextrose.  S.  S.  Zilva. 

Distribution  of  reducing  sugar  and  mode  of 
glycolysis  in  human  blood.  J.  H.  Dowds  (Bio¬ 
chem.  J.,  1926,  20,  1173— 1176).— In  human  blood, 
the  red  corpuscles  contain  a  considerable  amount  of 
reducing  sugar.  In  capillary  blood,  there  is  generally 
more  sugar  in  the  plasma  than  in  the  corpuscles: 
the  reverse  is  the  case  in  venous  blood.  In  separated 
plasma,  glycolysis  is  very  slight  compared  with  that 
in  the  whole  blood.  In  the  latter  case,  the  decrease 
in  the  sugar  is  mainly  in  the  plasma.  Glycolysis  is 
therefore  almost  entirely  due  to  the  activity  of  the 
leucocytes.  S.  S.  Zilva. 

Blood-coagulation.  XV.  Relation  of  glyco¬ 
lysis  to  coagulation  of  blood.  B.  Stuber  and  K. 
Lang  (Biochem.  Z.,  1926,  179,  70— 85). — The  dis¬ 
appearance  of  sugar  from  shed  blood  and  the  simul¬ 
taneous  increase  of  lactic  acid  are  inhibited  by  those 
substances  which  prevent  the  coagulation  of  blood; 
no  change  in  the  glycogen  content  was  observed  to 
be  associated  with  coagulation,  but  the  presence  of 
anti-coagulants  inhibited  the  uptake  of  oxygen  by 
plasma.  The  respiratory  quotients  observed  with 
normal  plasma  indicated  formic  acid  as  the  probable 
oxidation  product  of  the  lactic  acid  derived  from  the 
dextrose,  and  this  was  confirmed  by  observation  of 
an  increase  of  the  formic  acid  of  the  blood  during 
coagulation.  It  is  concluded  that  the  anti-coagulants 
act  by  interfering  with  the  oxidative  phase  of  the 
degradation  of  dextrose;  coagulation  is  regarded  as 
being  brought  about  by  a  change  in  physical  con¬ 
ditions  clue  to  the  formation  of  acidsfrom  the  dextrose, 
rather  than  by  a  specific  coagulation  enzyme. 

C.  R.  Harington. 


Preparation  and  properties  of  prothrombin. 
E.  B.  Cekada  (Amer.  J.  Physiol.,  1926,  78,  512 — 
532). — Howell’s  acetone  method  is  preferred.  Pro¬ 
thrombin  may  be  activated  by  ethyl  alcohol,  chloro¬ 
form,  and  carbon  tetrachloride,  by  calcium  ions, 
spontaneously,  on  keeping  for  36  hrs.  at  the  ordinary 
temperature.*  A  precipitate  is  formed,  and  both  this 
and  the  residual  solution  are  active.  These  soluble 
and  insoluble  forms  of  thrombin  differ  in  that  the 
insoluble  form  leads  only  to  a  temporary  clotting 
of  fibrin,  followed  by  solution  of  the  clot.  Insoluble 
thrombin  contains  phosphorus,  soluble  thrombin 
does  not.  Precipitation  of  prothrombin  by  ammon¬ 
ium  sulphate  begins  at  a  salt  concentration  of  35% 
and  is  complete  at  50%.  It  is  suggested  that  pro¬ 
thrombin  is  an  aggregate  of  two  thrombin  groups. 
Activation  consists  in  the  precipitation  of  one  in  a 
modified  form  and  the  liberation  of  the  other  in  the 
solution.  R.  K.  Cannan. 

Regulation  of  the  blood-sugar.  H.  C.  Hage- 
dorn  (Physiol.  Papers  dedicated  to  August  Krogh, 
1926,  80 — 100). — A  comparison,  before  and  after 
ingestion  of  carbohydrate,  of  blood  from  the  ear 
and  from  tho  median  cubital  vein  shows  that  the 
ingestion  of  carbohydrate  causes  a  much  higher 
hyperglycsemia  in  the  arterial  blood  than  in  that 
of  the  median  cubital  vein.  Dextrose  is  stored  in 
the  peripheral  tissues  during  alimentary  hyper¬ 
glycemia.  During  the  hyperglycemia  following  the 
administration  of  adrenaline,  no  difference  between 
arterial  blood  and  that  from  the  median  cubital  vein 
was  observed.  Experiments  were  also  performed  in 
which  the  administration  of  adrenaline  was  followed 
by  that  of  dextrose,  and  vice  versa. 

Chemical  Abstracts. 

Hepatic  amylase  and  its  probable  role  in  tlie 
regulation  of  blood-sugar.  H.  A.  Davenport 
(J.  Biol.  Chem.,  1926,  70  ,  625— 638).— Neither  the 
eourseof  hydrolysis  of  starch  by  hepatic  amylase  nor  the 
optimum  pK  for  the  reaction  was  affected  by  addition 
of  adrenaline  or  of  insulin.  The  amylase  was  activ¬ 
ated  to  about  the  same  extent  by  addition  of  Q-lN- 
sodium  chloride  as  by  addition*  of  the  mixture  of 
chlorides  employed  by  Cammidge  and  Howard  (J. 
Mctabol.  Res.,  1924,  5,  95).  This  type  of  experiment 
did  not  therefore  throw  any  light  on  the  possible 
part  played  by  hepatic  amylase  in  controlling  the 
concentration  of  sugar  in  the  blood. 

C.  R.  Harington. 

Inverse  change  between  the  concentration  of 
dextrose  and  chloride  in  the  blood.  T.  G.  Ni 
(Amer.  J.  Physiol.,  1926,  78,  158 — 167). — Histamine, 
sham  feeding,  and  partial  obstruction  of  the  intestine 
cause  a  fall  in  blood  chlorides  often  accompanied  by 
a  rise  in  blood-sugar.  The  inverse  effects  are  prob¬ 
ably  related  only  through  a  reflex  stimulation  of  the 
adrenals.  Hyperglycsemia  following  depanereatis- 
ation^  is  accompanied  by  a  fall  in  blood  chlorides. 
Insulin  reduces  the  blood-sugar  and  raises  the  chlor¬ 
ides.  There  is  evidence  that  there  is  here  a  direct 
attempt  at  osmotic  or  other  compensation. 

R>.  Iv.  Cannan. 

Micro-determination  of  blood-sugar.  K.  Salo¬ 
mon  (Biochem.  Z.,  1926,  178,  22S— 232).— Contrary 
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to  Dresel  and  Rothmann  (A.,  1925,  i,  714),  blood 
samples  dried  on  the  paper  and  kept  for  some  days 
show  a  decrease  in  reducing  power.  Blood-sugar 
determinations  carried  out  on  such  samples  are  there¬ 
fore  not  trustworthy.  Blood  samples  may  be  kept  in 
zinc  hydroxide  solution  for  periods  of  3  days  or 
more  without  diminution  in  their  reducing  power. 

J.  Pryde, 

Colorimetric  determination  of  sugar.  L. 
Fabian  (Biochem.  Z.,  1926,  179,  59 — 61). — A  reagent 
prepared  by  mixing  a  solution  of  potassium  carbon¬ 
ate,  hydrogen  carbonate,  and  thiocyanate  with  one 
of  copper  sulphate  is  heated  with  the  sugar-containing 
solution;  the  reduction  in  intensity  of  colour  as 
compared  with  that  of  the  original  reagent  gives  the 
amount  of  sugar.  Within  physiological  limits  of 
blood-sugar  concentration,  the  error  of  the  method 
is  ±5%.  C.  R.  Harington. 

Determination  of  sugar.  M.  Somogyi  (J.  Biol. 
Chem.,  1926,  70,  599 — 612). — The  apparent  con¬ 
centration  of  dextrose  as  determined  by  the  method 
of  Shaffer  and  Hartmann  (A.,  1921,  ii,  417)  varies 
with  the  pH  of  the  solution  during  the  process  of 
reduction;  a  modification  of  the  original  alkaline 
copper  solution,  described  by  these  authors,  is  there¬ 
fore  recommended,  by  the  use  of  which  a  more 
constant  degree  of  alkalinity  is  obtained;  with  the 
improvement  in  the  reagent,  the  method  becomes 
applicable  to  the  determination  of  sugar  in  0-2  c.c. 
of  blood.  C.  R.  Harington. 

Determination  of  ;>n  of  blood  with  the  aid  of 
the  Duboscq  colorimeter.  J.  F.  McClendon, 
S.  Russell,  and  E.  Tracy  (J.  Biol.  Chem.,  1926, 
70,  705 — 711).— By  the  use  of  an  indicator  such  as 
“  orthochrome-T  ”  or  p-nitrophenol,  which  shows 
only  change  in  intensity  of  colour,  and  not  a  mixture 
of  colours,  with  change  in  the  reaction,  it  is  possible 
to  determine  the  pa  of  blood  plasma  directly  in  a 
colorimeter  of  the  Duboscq  type. 

C.  R.  Harington. 

Detection  of  enzymic  processes  conditioned 
by  immunisation.  V.  E.  Kutelwieser.  VI.  E. 
KxnPF.LWiF.SER  and  E.  Navratil.  VII.  Modi¬ 
fication  of  Van  Slyke's  apparatus  for  the  deter¬ 
mination  of  primary  aliphatic  amino-nitrogen. 
E.  Kotelwieser  and  K.  Singer.  VIII.  K.  Singer 
(Biochem.  Z.,  1926,  178,  298—318,  319—323,  324— 
331,  332 — 341). — V  and  VI.  Further  attempts  (cf. 
A.,  1926,  86)  with  sera,  obtained  during  the  anti- 
anaphylactic  condition,  from  guinea-pigs  which  had 
received  preliminary  treatment  with  horse-serum, 
to  detect  proteolytic  action  on  the  antigen  were 
again  negative. 

VII.  A  modification  of  Van  Slyke’s  apparatus  for 
the  determination  of  primary  aliphatic  nitrogen  is 

described  which  allows  of  both  micro-  and  macro- 
determination  in  the  same  apparatus  with  the  same 
accuracy. 

VIII.  The  modified  Van  Slyke  apparatus  (VII)  is 
used  to  detect  proteolytic  action  in  the  above  sera 
(V  and  VI).  Of  12  experiments,  11  were  nil,  1  was 
positive  in  the  case  of  anti-anaphylactic  serum,  and 
of  8  experiments  with  anaphylactic  serum,  6  were 
nil,  1  w-as  positive,  and  1  negative.  The  evidence 


is  therefore  still  against  the  presence  of  such  proteolytic 
action.  P.  W.  Clutterbuck. 

Application  of  L6we-Zeiss  interferometer  to 
investigation  of  blood.  J.  W.  Amschler  (Bio¬ 
chem.  Z.,  1926,  179,  199 — 209). — A  detailed  descrip¬ 
tion  of  technique.  C.  R.  Harington. 

Collagen.  II.  R.  0.  Herzog  and  W.  Jancre 
(Ber.,  1926,  59,  [B],  2487—2489;  cf.  A.,  1925,  i, 
1488). — Rontgen  spectrographic  investigation  of 
stretched  fibres  confirms  the  identity  of  the  collagen 
from  various  sources  ( loc .  cit.).  H.  Wren. 

Chemistry  of  corpus  luteum.  VI.  Lipins  of 
ether  extract.  VII.  Kephalin  fraction.  M.  C. 
Hart  and  F.  W.  Heyl  (J.  Biol.  Chem.,  1920,  70, 
663—674,  675—682;  cf.  A.,  1926,  424}.— VI.  An 
ethereal  extract  of  corpus  luteum  was  precipitated 
with  acetone;  the  kephalin  fraction  so  obtained 
varied  in  composition  with  different  samples  and  wras 
contaminated  with  small  amounts  of  a  substance  of 
the  nature  of  protagon.  From  the  mother-liquor 
were  prepared  samples  of  lecithin  free  from  kephalin 
which,  on  hydrolysis,  yielded  palmitic,  arachidonie, 
and  oleic  acids;  a  small  amount  of  a  hexabromo- 
arachidic  acid  was  also  obtained,  but  stearic,  linoleie, 
and  linolenic  acids  could  not  be  detected. 

VII.  The  kephalin  fraction  (see  above)  was  of 
similar  composition  to  the  corresponding  fractions 
obtained  by  previous  workers  from  the  lipins  of 
heart,  liver,  and  brain.  C.  R.  Harington. 

Basic  proteins.  I.  Nitrogen  distribution  and 
percentages  of  amino-acids  in  the  protamine  of 
the  sardine,  Sardinia  cairulea.  M.  S.  Dunn  (J. 
Biol.  Chem.,  1926,  70,  697 — 703). — By  extraction  of 
the  ripe  testes  of  the  sardine  with  1%  sulphuric  acid 
and  subsequent  precipitation  of  the  extract  with 
alcohol,  there  was  obtained  0-5%  of  a  protamine 
sulphate,  having  18-35%  of  total  nitrogen ;  figures  arc 
given  for  the  distribution  of  nitrogen  determined  by 
the  method  of  Van  Slyke.  The  substance  contained 
arginine,  15-8% ;  cystine,  0-95% ;  histidine,  15-7%; 
lysine,  5-22% ;  tyrosine,  1-09%  ;  tryptophan,  0-87%. 
The  fact  that  the  free  amino-nitrogen  of  the  protamine 
is  greater  than  half  the  lysine-nitrogen  suggests  the 
presence  of  free  amino-groups  other  than  those 
accounted  for  by  this  amino-acid.  C.  R.  Harington. 

Muscle  haemoglobin  as  a  source  of  bile  pig¬ 
ment.  G.  H.  Whipple  and  F.  S.  Robscheit- 
Robbens  (Amer.  J.  Physiol.,  1926,  78,  675—682).— 
Injection  of  muscle  haemoglobin  into  the  blood, 
peritoneum,  or  muscles  of  dogs  was  followed  by 
excretion  of  bile  pigment  in  the  urine. 

R.  K.  Cannan. 

Colorimetric  determination  of  phosphoric  acid 
in  muscle  extracts.  K.  Lohmann  and  L.  Jen- 
drassik  (Biochem.  Z.,  1926,  178,  419— 426).— The 
colorimetric  method  of  Fiske  and  Subbarow  (A., 
1926,  443)  for  the  determination  of  phosphorus,  with 
slight  modification,  is  quite  satisfactory  for  the  deter¬ 
mination  of  phosphoric  esters  of  muscle  extracts, 
taking  quantities  of  0-05 — 0-5  mg.  of  phosphoric  oxide 
per  determination.  P.  W.  Clutterbuck. 

Distribution  of  chlorides  and  proteins  between 
blood  plasma  and  synovial  fluid.  F.  Fremont- 
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Smith  and  M.  E.  Dailey  (J.  Biol.  Chem.,  1926,  70, 
779 — 784). — The  ionic  equilibrium  between  blood 
plasma  and  synovial  fluid  is  similar  to  that  observed 
previously  (cf.  Loeb  and  others,  J.  Gen.  Physiol., 
1921 — 19252,  4,  591)  to  exist  between  blood  plasma 
and  ascitic  and  pleural  fluids.  C.  R,  Hartngton. 

Caseinogen.  H.  Meyer  (Bioehem.  Z.,  1926, 
178,  82— 104).— Human  milk  from  different  indi¬ 
viduals  varies  greatly  in  the  ease  with  which  it  may 
be  flocculated.  The  variations  are  ascribed  to 
differences  in  the  heat  coagulation  points,  i.e.,  the 
temperature  below  which  flocculation  does  not  occur 
even  at  the  isoelectric  point,  which  may  differ  by  as 
much  as  10°.  The  flocculation  point  of  the  milk 
of  any  one  individual  is  characteristic  and  does  not 
vary,  at  least  during  one  lactation  period.  The 
purified  caseinogen  obtained  from  different  human 
milks  exhibits  the  same  behaviour,  and  the  variations 
encountered  in  whole  milk  are  therefore  ascribed  to 
the  caseinogen.  Cow’s  milk  and  caseinogen  prepared 
from  it  give  similar  results.  On  this  basis,  it  is 
suggested  that  not  only  does  the  individuality  of 
caseinogen  vary  from  species  to  species,  but  also 
with  each  individual  within  the  species. 

J.  Pryde. 

Hydrogen-ion  concentration  of  calcium 
chloride  serum  from  normal  and  pathological 
cow's  milk.  W.  Frei  and  H.  Lienhard  (Bioehem. 
Z,,  1926,  178,  1 — 27). — A  detailed  study  of  the 
variations  in  degree  of  acidity,  pa,  and  refractive 
index  of  the  serum  from  calcified  cow’s  milk.  Various 
normal  and  pathological  milks  were  examined,  and  in 
general  the  hydrogen-ion  concentration,  but  not 
always  the  acidity,  are  diminished  in  pathological 
cases.  J.  Pryde. 

Colorimetric  determination  of  of  milk, 
whey,  and  cream.  P.  F.  Sharp  and  T.  J. 
McInerney  (J.  Biol.  Chem.,  1926,  70,  729—758).— 
Dilution  of  whole  milk  to  twenty  times  its  original 
volume  with  distilled  water  gives  a  fluid  which  is 
sufficiently  translucent  for  the  colorimetric  deter¬ 
mination  of  its  pu ;  the  change  in  pa  of  milk  and  of 
whey  induced  by  such  dilution  has  been  determined, 
so  that  the  application  of  a  specified  correction  to  the 
observed  pK  of  the  diluted  fluid  gives  the  p„  of 
the  original  milk.  The  pn  of  cream  is  determined 
indirectly,  on  the  assumption  that  it  is  the  same  as 
that  of  the  corresponding  skimmed  milk.  The  error  of 
the  method  is  ±0-1  unit.  C.  R.  Harlngton. 

Employment  of  liquid  paraffin  in  colloidal  and 
physiological  chemistry.  H.  Bohn  (Bioehem.  Z„ 
1926,  179,  220 — 226), — The  carbon  dioxide  content, 
ammonia  content,  and  pa  of  urine  remained  constant 
over  long  periods  when  the  fluid  was  kept  in  sterile 
vessels  under  liquid  paraffin.  A  layer  of  the  latter, 
therefore,  constitutes  a  useful  protective  cover  for 
such  unstable  solutions.  C.  R.  Harington. 

Colloid  chemistry  of  urine.  I.  Dependence 
of  surface  tension  of  urine  on  its  specific  gravity. 

II.  Relationship  of  surface  tension  to  the 
amount,  colour,  rotation,  and  urea  content  of 
urine.  III.  Surface  tension  of  urine  and  the 
rate  of  sinking  of  blood-corpuscles.  IV. 
Relationship  of  the  colloid  content  of  normal 


urine  to  its  surface  tension  and  viscosity.  V. 
Are  surface-active  substances  excreted  in  the 
urine  in  regular  daily  amounts  ?  VI.  Relation¬ 
ship  of  the  viscosity  of  normal  urine  to  its 
specific  gravity,  volume,  and  rotation.  F.  V. 
von  Hatto  (Bioehem.  Z.,  1926,  178,  245 — 253,  254 — 
261,  262—204,  265—269,  277—281,  282—285).— 
I.  The  view-  of  Donnan  that  the  surface  activity  of 
urine  depends  on  its  density  is  confirmed,  the  equation 
Gh=QQ0(d— 1-004),  in  which  C%=surface  activity 
{%),  being  found  to  apply  for  1182  out  of  1224  urines 
examined. 

II.  The  surface  activity  does  not  vary  absolutely 
sharply  with  the  volume,  hut  the  activity  of  the 
urine  of  females  increases  with  decreasing  volume, 
whilst  that  of  males  has  a  mean  value  when  the 

volume  is  maximal.  Surface  activity  and  intensity 
of  colour  of  urine  do  not  vary  directly  together,  but 
mean  values  indicate  that  the  more  highly  pigmented 
the  greater  is  the  activity.  A  definite  relationship 
between  optical  rotation  and  surface  activity  wras 
not  obtained,  but  mean  values  indicate  that  the 
more  highly  active  the  more  lajvorotatory  is  the  urine. 
The  dependence  of  surface  activity  on  carbamide 
content,  assumed  by  Donnan,  could  not  be  confirmed. 

III.  In  normal  urine,  the  dependence  of  the  rate 
of  sinking  of  blood-corpuscles  on  the  surface  activity 
could  not  be  confirmed. 

IV.  The  view  that  substances  which  decrease 
surface  activity  increase  the  viscosity  does  not  hold 
in  respect  to  the  constituents  of  urine. 

V.  A  large  number  of  curves  show  that  the  excretion 
of  surface-active  substances  in  the  urine  varies  from 
person  to  person  and  in  the  same  person  from  day 
to  day. 

VI.  Increase  of  viscosity  with  specific  gravity  is 
related  by  the  formula  Fc=2200(d— 1-001),  whore 
Fc~increase  in  viscosity.  Of  162  urines,  80%  gave 
values  within  the  limits  ±2-5%.  Generally,  the 
smaller  the  urinary  volume  the  greater  the  viscosity 
and  the  more  strongly  is  the  urine  loevorotatory. 

P.  W.  Clutterbuck. 

Volumetric  determination  of  urea  in  urine. 
Constitution  of  mercury  urea  nitrates  and  the 
reactions  between  urea,  mercuric  nitrate,  and 

water.  B.  Glassjlann  and  S.  Skundina  (Z. 
physiol.  Chem.,  1926,  160  ,  77—90). — A  new  method 
for  the  titration  of  urinary  urea  by  means  of  mercuric 
nitrate  is  described  and  the  theory  of  the  reactions 
discussed.  P.  W.  Clutterbuck. 

Terwen's  method  for  the  determination  of 
urobilin  in  urine  and  fames.  E.  Gkeppi  (Fol. 
Clin.  Chim.  Micro.,  1926,  1,  61— 67). — A  full  descrip¬ 
tion  and  discussion  of  this  method  (A.,  1925,  i,  1351). 

_  T.  H.  Pope. 

Reversible  interchange  between  secondary 
alcohols  and  ketones  of  their  degree  of  oxidation. 
H.  W.  Knipping  and  W.  Ponndorf  (Z.  physiol. 
Chem.,  1926,  160,  25—60:  cf.  A.,  1926,  520).— 
i\ew  methods  for_  the  determination  of  acetone  and 
isopropyl  alcohol  in  the  breath  and  urine  of  animals 
are  devised  and  used  to  investigate  quantitatively 
the  interchange  of  these  substances  in  the  body. 

P.  W.  Clutterbuck. 
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Alcaptonuria  in  a  raJbbit.  J.  H.  Lewis  (J , 
Biol.  Chem.,  1926,  70,  659— 661).— A  case  of  typical 
alcaptonuria,  occurring  in  a  rabbit,  is  recorded. 

C.  R.  Hajrington  . 

Blood-gases  in  adrenal  insufficiency.  0.  P. 
Estrada  and  V.  Deulofeg  (Rev.  Soc.  Argent. 
Biol.,  1926,  2,  359— 366)  — In  adrenalectomised  dogs, 
a  diminution  in  the  oxygen  saturation  of  the  venous 
blood  is  observed ;  this  is  due  partly  to  the  decreased 
and  disturbed  circulation.  In  some  cases,  there  is 
an  increase  in  the  total  oxygen  capacity  of  the  blood, 
consequent  on  an  increased  concentration  of  the 
blood,  an  effect  which  depends  on  the  previous  state 
of  hydration  of  the  tissues.  Diminution  in  the 
content  of  carbon  dioxide  is  more  marked  in  the 
arterial  blood,  probably  as  a  consequence  of  hyper- 
pnoea.  The  oxygen  saturation  of  arterial  blood  is 
unaffected.  G.  W.  Robinson. 

Adrenal  insufficiency  in  dogs.  II.  J.  M. 
Rogoff  and  G.  N.  Stewart  (Amer.  J.  Physiol., 
1926,  78,  711 — 730). — A  study  is  reported  of  the 
composition  of  the  blood  of  adrenalectomised  dogs. 
There  is  an  increase  in  non-protein  nitrogen  due, 
chiefly,  to  a  rise  in  urea.  Changes  in  blood-sugar, 
uric  acid,  creatinine,  calcium,  and  chlorides  are  also 
reported.  R.  K.  Cannan. 

Avian  diabetes  and  glycosuria.  T.  Kop- 
panyi,  S.  C.  Ivy,  A.  L.  Tatum,  and  F.  T.  Jung 
(Amer.  J.  Physiol.,  1926,  78,  666 — 674). — The  normal 
blood-sugar  of  the  chicken  varies  from  0  J5  to  045%. 
Injection  of  dextrose  or  adrenaline  produces  hyper - 
glycaemia  and  glycosuria.  Total  removal  of  the 
pancreas  leads  to  a  temporary  diabetic  condition. 
After  8  days,  hyperglycemia  and  glycosuria  disappear 
and  the  liver  stores  glycogen.  R.  K.  Cannan. 

Billow  acetone  reaction.  R.  Loetze  (Pharm. 
Ztg.,  1926,  71,  1490;  cf.  A.,  1925,  ii,  1210).— A 
stronger  solution  of  2  :  4-dinitrophenylhydrazine  (5  g. 
in  250  c.c.  of  boiling  90%  alcohol  with  25  c.c.  of 
hydrochloric  acid)  is  used.  The  acetone  solution  or 
diabetic  urine  is  treated  with  a  little  concentrated 
hydrochloric  acid,  and  then  one  tenth  of  the  volume 
of  the  warmed  hydrazine  reagent.  The  milky, 
yellow  precipitate  separates  quickly.  An  approxim¬ 
ate  value  for  the  acetone  content  of  urine  can  quickly 
be  obtained  by  comparing  the  speed  and  extent  of 
precipitation  from  10  c.c.  of  urine,  1  c.c.  of  hydro¬ 
chloric  acid,  and  the  reagent  with  those  from  0-5%, 
0-1%,  and  0-05%  solutions  of  acetone  and  later  with 
intermediate  strengths.  A.  Wormall. 

Urea  concentration  test.  H.  W.  Jones  and  A. 
Cantarow  (Arch.  Int.  Med.,  1926,  38,  581 — 589). — - 
The  urea  concentration  test  of  MacLean  and  de 
Wesselow  (Brit.  J.  Exp.  Path.,  1920, 1,  53)  is  modified 
by  comparing  urea  concentration  of  the  urino  after 
ingestion  of  15  g.  of  urea  in  150  c.c.  of  water  {“  urea 
response  level  ”)  with  that  after  150  c.c.  of  water 
alone  (“  resting  level  ”).  The  percentage  variation 
between  the  two  levels  is  much  lower  in  the  ease  of 
nephritic  patients,  and  it  is  claimed  that  this  value 
is  more  significant  than  the  urine-urea  concentration 
alone.  The  results  of  93  normal  and  30  nephritic  cases 
are  given  and  divided  into  5  groups,  according  to  the 
“  resting  level  ”  urea  concentration.  A.  Wormall. 


Glutathione  content  of  normal  animals.  J.  W. 
Thompson  and  C.  Voegtlin.  Glutathione  con¬ 
tent  of  tumour  animals.  C.  Voegtlin  and  J.  W. 
Thompson  (J.  Biol.  Chem.,  1926,  70,  793 — 800, 
801 — 806). — The  utility  of  the  method  of  Tunnicliffe 
(A.,  1925,  i,  752)  for  the  determination  of  glutathione 
is  confirmed.  The  tissues  of  the  normal  rat  contain 
glutathione  almost  entirely  in  the  reduced  form ;  the 
total  concentration  of  glutathione  declines  pro¬ 
gressively  from  the  early  foetal  stage  to  adult  life ; 
glutathione  is  present  in  the  blood-corpuscles,  but 
not  in  the  serum. 

Actively-growing  cancerous  tissue  contains  a  con¬ 
centration  of  glutathione  of  the  same  order  as  that 
found  in  normal  liver,  which  is  the  richest  of  the 
organs  in  this  substance.  As  the  tumour  increases 
in  size,  the  glutathione  content  of  the  rest  of  the  body 
becomes  progressively  less;  it  is  suggested  that  this 
may  help  to  account  for  the  general  malnutrition 
associated  with  extensive  cancer. 

C.  R.  Harington. 

Possible  source  of  energy  in  anaerobic  meta¬ 
bolism  with  notes  on  the  properties  of  sorbitol. 
J.  G.  Davis,  W.  K.  Slater,  and  V.  Smith  (Biochem. 
J.,  1926,  20,  1155 — 1166). — The  heats  of  combustion 
in  dilute  solution  of  dextrose,  gluconic  acid,  and 
d-sorbitol  are  676-08,  618-59,  and  732-44  kg. -cal.  per 
g.-mol.,  respectively.  The  small  amount  of  heat 
reduced  by  the  autoxidation  and  reduction  of 
extrose  to  gluconic  acid  and  sorbitol  is  therefore 
negligible  as  a  source  of  anaerobic  energy.  The 
chemical  and  physical  properties  of  sorbitol  and  con¬ 
ditions  for  the  reduction  of  dextrose  to  sorbitol  by 
metallic  reducing  agents  have  been  investigated. 

S.  S.  ZlLVA. 

Regulation  of  the  hydrogen-ion  concentration 
and  its  relation  to  metabolism  and  respiration 
in  the  starfish.  L.  Irving  (J.  Gen.  Physiol.,  1926, 
10,  345 — 358). — In  two  starfish,  Patiria  miniata  and 
Asterias  ochraceus,  the  csecium  and  the  ccelomic  fluid 
aro  maintained  at  pn  6-7  and  7-6,  respectively, 
apparently  by  the  carbon  dioxide  produced  during 
metabolism.  W.  O.  Kermack. 

Physico-chemical  properties  of  dissociated 
sponge  cells.  P.  S.  Galtsoff  and  V.  Pertzoff  (J. 
Gen.  Physiol.,  1926,  10,  239— 255).— The  effect  of 
variations  of  hydrogen-ion  concentration  on  cells  of 
two  species  of  sponges,  Microciona  prolifera  and 
Cliona  celata,  in  a  medium  of  known  composition 
has  been  studied  with  particular  reference  to  the 
acid-combining  power  and  to  their  vitality. 

W.  O.  Kerjiack. 

Human  metabolism  with  enemata  of  alcohol, 
dextrose,  and  lsevulose.  T.  M.  Carpenter 
(Carnegie  Inst.  Wash.  Pub.,  1925,  369,  1 — 197). — 
After  rectal  administration  of  5,  7-5,  and  10%  alcohol 
solutions,  less  than  2%  was  unabsorbed ;  the  urine 
contained  0 — 0-40,  0 — 0-56,  and  0-10 — 0-33  mg.  per 
c.c.,  respectively,  representing  0 — 0-9,  0 — 1-2,  and 
0-4— 0-7%  of  the  dose.  After  oral  administration, 
the  urine  values  were  0-19 — 0-32  mg.  per  c.c.,  repre¬ 
senting  0-5 — 1-1%  of  the  alcohol  administered. 
When  60  g.  of  dextrose  were  administered  in  1  litre 
of  0-6%  sodium  chloride  solution,  34-6  g.  were 
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absorbed  in  5  hrs.  25  min.  The  amount  of  laivulose 
absorbed  was  1C-2 — 21  -8  g.  for  a  25  g.  dose,  24-8 — 
48-0  g.  for  a  50  g.  dose.  Rectal  administration  of 
alcohol,  dextrose,  or  laevulose  decreased  the  urinary 
elimination  of  nitrogen  and  sodium  chloride. 

Chemical  Abstracts. 

Role  of  phosphates  in  carbohydrate  meta¬ 
bolism  in  skeletal  muscle.  II.  Comparison  of 
the  muscles  of  normal,  fatigued,  and  depan- 
creatised  animals.  F.  Beattie  and  T.  H.  Melroy 
(J.  Physiol.,  1926,  62,  174— 191).— In  the  normal 
muscle  of  the  cat,  the  lactacidogen  phosphoric  acid 
is  not  less  than  0-18%,  the  glycogen  not  less  than 
0-5%.  and  the  lactic  acid  concentration  between 
0-0S' and  0-2%.  After  hydrolysis,  the  total  phos¬ 
phate  averages  0-48%  and  the  lactic  acid  0-5— -0*8%. 
In  the  presence  of  fluoride,  a  synthesis  of  lactacidogen 
occurs  to  the  extent  of  75%  of  the  total  phosphate, 
and  when  phosphate  and  glycogen  are  added  in  the 
correct  proportions  for  the  formation  of  hexosedi- 
phosphate,  90%  of  the  added  phosphate  is  converted 
into  lactacidogen  with  the  loss  of  all  the  glycogen. 
In  severe  pancreatic  diabetes,  the  original  lactic 
acid  content  of  the  muscles  may  be  0-03 — 0-06%i 
the  lactacidogen  less  than  0-17%,  and  the  lactic  acid 
maximum  after  hydrolysis  less  than  0-4%.  There 
is  diminished  capacity  for  synthesis  of  lactacidogen 
and  for  decomposition  of  glycogen  in  the  presence  of 
fluoride.  R.  K.  Cannan. 

Brain  metabolism.  III.  Carbohydrate  meta¬ 
bolism  ;  relationship  of  glycogen  and  lactic  acid. 
E.  G.  Holmes  and  B.  E.  Holmes  {Biochem.  J., 
1926,  20,  1196— 1203).— The  lactic  acid  content  of 
rabbits’  brains  shows  no  appreciable  rise,  nor  does 
the  glycogen  content  show  any  significant  fall  when 
the  chopped  tissue  is  kept  at  the  ordinary  tem¬ 
perature,  or  incubated  under  anaerobic  conditions 
at  alkaline  pn.  Under  aerobic  conditions,  lactic 
acid  rapidly  disappears  from  chopped  brain,  but 
glycogen  suffers  no  significant  change.  The  glycogen 
content  of  rabbits’  brains  is  small  and  very  variable. 

S.  S.  Zilva, 

Chemical  changes  in  the  blood  during  fasting 
in  the  human,  subject.  W.  G.  Lennox,  M. 
O’Connor,  and  M.  Bellinger  (Arch.  Int.  Med., 
1926,  38,  553 — 565). — A  study  of  thirty  fasting 
periods  varying  from  3  to  21  days,  the  water  intake 
being  unlimited.  Non-protein  nitrogen  and  urea- 
nitrogen  gave  varying  values  with  only  transient 
increases,  the  amino-nitrogen  remained  constant,  but 
the  uric  acid  nitrogen  increased  considerably.  After 
the  fast,  the  amino-nitrogen  still  remained  constant, 
but  the  other  nitrogen  values  became  subnormal. 
During  the  first  week  of  the  fast,  the  sugar  and 
plasma  hydrogen  carbonate  values  fell  considerably, 
but  a  gradual  rise  in  each  case  nearly  to  the  pre- 
fasting  level  followed.  Inorganic  phosphorus  and 
total  calcium  remained  constant,  whilst  cholesterol 
and  fibrin  gave  conflicting  results.  In  a  fast  of  3 
days  without  water,  the  results  suggested  unusually 
rapid  destruction  of  body  proteins. "  A.  Wormall, 

Metabolism  of  hydantoins  and  carbamido- 
acids.  O.  H.  Gabbler  and  A.  K .  Keltch  (J.  Biol. 
Cheru.,  1920,  70,  f 03 — 777). — After  administration 


of  hydantoin  to  dogs  the  compound  is  largely  excreted 
unchanged  and  no  increase  occurs  in  the  excretion 
of  oxalic  acid;  methylhydantoin  and  methylcarb- 
amidoacetic  acid,  however,  under  similar  conditions, 
are  excreted  unchanged  to  a  small  extent  only,  and 
their  administration  is  followed  by  a  marked  increase 
in  the  output  of  oxalic  acid ;  this  increase  was  greater 
after  methylhydantoin  than  after  methylhydantoic 
acid,  and  is"  thought  to  be  due  to  the  direct  oxidation 
of  the  former  substance  to  methylparabanic  acid. 

C.  R.  Harington. 

Synthesis  of  amino-acids  in  the  animal  body. 
IV.  Synthesis  of  histidine.  B.  Harrow  and 
C.  P.  Sherwix  (J.  Biol.  Chem.,  1926,  70,  683—695). 
— Histidine  may  be  replaced,  in  the  diet  of  young 
rats,  with  good  results,  by  glyoxa!ine-4(or  5)-laetic 
acid;  glyoxaline-4(or  5)-pyruvic  acid  was  a  less 
efficient  substitute,  and  glyoxaline-4(or  5)-aerylie 
acid  was  still  less  useful ;  glyoxaiine  itself  was  of  no 
use  in  this  respect  (cf.  Cox  and  Rose,  A.,  1926,  973). 

C.  R.  Harington. 

Growth  and  reproduction  on  synthetic  diets. 
I.  G.  A.  Hartwell  (Biochem.  J.,  1926,  20,  1273— 
1278). — A  description  of  various  synthetic  diets  which 
produce  good  but  not  maximal  growth.  Some  diets 
were  found  suitable'  for  growth  but  not  for  repro¬ 
duction;  one  functioned  in  the  reverse  way. 

S.  S.  Zilva. 

Yeast  extract  as  a  supplement  to  gelatin. 
G.  A.  Hartwell  (Biochem.  J.,  1926,  20,  1279—1281). 
Yeast  extract  supplements  gelatin  in  a  synthetic 
diet.  S.  S.  Zilva. 

Sodium  deficiency  in  a  maize  ration.  H.  G. 
Miller  (J.  Biol.  Chcm.,  1920,  70,  759— 762).— A 
diet  containing  80%  of  maize  and  no  other  source 
of  sodium  was  not  sufficient  for  normal  growth  in 
rats;  this  amount  of  maize  contained  sufficient 
chlorine  for  normal  growth  and  reproductive  cycle. 

C.  R.  Harington. 

Influence  of  inorganic  and  organic  alkali  salts 
on  the  urinary  C  :  N  ratio.  T.  Taslakowa  (Bio¬ 
chem.  Z.,  1926,  178,  270 — 276). — Addition  to  a  diet 
of  carrots,  with  rabbits,  of  tap- water  did  not  materially 
affect  the  urinary  C :  N  ratio,  of  distilled  water 
increased  it,  and  of  solutions  of  sodium  citrate  and 
tartrate  either  increased  it  or  had  no  effect. 

P.  W.  Cluttekbuck. 

Influence  of  feeding  sodium  chloride,  bromide, 
and  iodide  on  the  urinary  C  :  N  ratio  in  rabbits. 
M.  Watanabe  and  T.  Taslakowa  (Biochem.  Z., 
1926,  178,  286 — 297). — Peroral  doses  of  0-3 — 0-75  g. 
of  sodium  chloride  per  kg.  do  not  affect  the  urinary 
C ;  N  ratio  in  rabbits.  With  sodium  bromide  (5 
experiments),  in  one  the  ratio  was  unchanged,  in 
two  it  was  increased,  and  in  two  diminished.  With 
sodium  iodide  the  ratio  always  decreases,  the  absolute 
amount  of  carbon  decreasing,  the  nitrogen  being 
either  increased,  unchanged,  or  very  little  decreased. 

P.  W.  Clutterbuck, 

r  Penetration  of  basic  dye  into  Nitclla  and 
X’alonia  in  the  presence  of  certain  acids,  buffer 
mixtures,  and  salts.  M.  Irwin  (J.  Gen.  Physiol., 
1926,  10,  271— 2S7). — When  cells  of  Nitdla  are 
exposed  to  sodium  acetate-acetic  acid  or  phosphate 
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buffer  mixtures  and  then  transferred  to  a  solution 
of  brilliant-cresyl-blue,  the  rate  of  entrance  of  the 
dye  into  the  cell  is  less  than  when  the  cells  are  trans¬ 
ferred  directly  into  the  dye  from  tap  water.  Phos¬ 
phate  buffer  mixtures  are  less  active  than  acetate 
mixtures  in  producing  this  decrease  in  the  rate  of 
entry  of  the  dye,  and  the  action  would  seem  to  be 
due  to  ions  other  than  hydrogen  ions.  In  the  case 
of  cells  of  Valonia,  increase  of  the  pu  by  ammonia  or 
decrease  by  acetic  acid  results  in  a  decrease  in  the 
rate  of  entrance  of  the  dye.  W.  0.  Kermack. 

Derivatives  of  phenylarsinic  acid  in  the  treat¬ 
ment  of  trypanosomiasis.  II.  Relation  between 
the  therapeutic  action  of  aromatic  arsinic  acids 
and  their  constitution.  E.  Fourneatt,  [M.]  Tre- 
fo  it  el,  [Mme.]  Trefouel,  and  [Mme.j  de  Le- 
strange-Tr£vise  (Ann.  Inst.  Pasteur,  1926,  40, 
933 — 951 ;  cf.  A.,  1923,  i,  983). — The  authors  have 
prepared  three  new  hydroxyphenylarsinic  acids  (no 
details),  so  that  the  ten  possible  isomerides  are  now 
known  and  have  been  compared  as  to  their  action 
on  trypanosomiasis  in  mice.  The  best  results  are 
obtained  with  substituents  in  the  ortho  and  para 
positions.  The  eSect  of  the  introduction  of  a 
methyl  group  into  phenylarsinic  acid  derivatives  is 
in  general  to  decrease  the  chemotherapeutic  index 
(tolerated  dose/curative  dose).  Similarly,  the  effect 
of  the  introduction  of  a  chlorine  atom  is  in  general 
to  decrease  the  index  except  in  the  cases  of  6-chloro- 
3-aminophenylarsinic  acid  and  4-acetamidoamino-2- 
chlorophenylarsinic  acid.  Many  derivatives  have 
been  prepared  with  the  view  of  determining  the 
effect  of  the  acylation  of  an  amino-group,  but  the 
results  are  not  uniform.  W.  0.  Kermack. 

Hyperglycemia  and  glycosuria  in  the  dog 
under  ether  anesthesia.  I.  Fujii  and  K.  Takai 
(J.  Biophysics,  1924,  1,  xxxviii). — Dogs  under  ether 
anaesthesia  present  hyperglycemia  and  glycosuria, 
which  may  be  considerably  reduced  by  keeping  the 
temperature  at  the  ambient  level.  The  adrenaline 
content  of  the  adrenals  is  reduced. 

Chemical  Abstracts. 

Experimental  liver  intoxication  with  a  by¬ 
product  of  chloranil.  I.  Attempted  isolation 

of  the  toxic  substance.  H.  Staub  (Biochem.  Z., 
1926,  178,  167 — ISO). — A  commercial  preparation 
of  chloranil,  tetrachloroquinone,  C602C14  (Hoehst, 
1922),  was  found  to  contain  a  highly  toxic  impurity 
with  a  marked  action  on  the  liver  of  rabbits.  The 
toxic  substance  was  soluble  in  benzene,  ether,  alcohol, 
acetone,  sulphuric  acid,  and  dilute  alkali,  and  was 
volatile  in  steam.  The  most  active  fraction  was 
obtained  by  distillation  in  superheated  steam,  the 
lethal  dose  being  0-25  g.  per  kg.  body-weight.  About 
1%  of  the  toxic  substance  ivas  present  in  the  chloranil, 
hut  it  has  not  yet  been  isolated.  J.  Pryde. 

Influence  of  hydrazine  and  its  derivatives  on 
metabolism.  I.  Effect  of  substitution  in  the 
hydrazine  molecule  on  the  hypoglycemic  action 
of  hydrazine.  S.  Izume  and  H.  B.  Lewis  (J. 
Pharm.  Exp.‘  Ther.,  1926,  30,  87— 93).— When 
administered  to  a  rabbit,  equimolecular  amounts  of 
hydrazine  hydrate,  hydrazine  sulphate,  and  hydr¬ 
azine  acetate  have  equal  effects  in  lowering  the 


blood-sugar  and  also  equal  toxicities.  Hypoglycemia 
is  also  caused  by  benzoylhydrazine,  hippurylhydraz- 
inc,  5-acetylbenzoylhydrazine,  s-dh'sopropylidene- 
hydrazine,  tsopropylideneacetylhydrazine,  and  iso- 
propylidenebenzoylhydrazine.  Although  the  intro¬ 
duction  of  the  benzoyl  radical  increased  the  hypo  - 
glycamic  activity,  o-,  m-,  and  p-hydroxybenzoyl 
decreased  this  activity  and  also  the  toxicity,  except 
in  the  case  of  o-hydroxybenzoyl,  in  which  the  toxicity 
was  increased.  Thiocarbaminylhydrazine  and  dithio- 
formylhydrazine  possess  great  toxicity  but  no  hypo¬ 
glycemic,  but  rather  a  hyperglycemic ,  action. 

W.  0.  Kermack. 

Cyanamide  poisoning.  II.  Action  of  cyan- 
amide  on  cysteine  and  cystine  in  vitro.  S. 
Glaubach  (Arch.  exp.  Path.  Pharm.,  1926,  117, 
257 — 265;  cf.  A.,  1926,  1274). — Solutions  of  cysteine 
containing  cyanamide  rapidly  lose  the  power  of 
combining  with  iodine,  particularly  at  pa  approxim¬ 
ately  7-0.  Evidence  is  adduced  to  indicate  that  the 
effect  is  due  to  a  change  in  the  internal  constitution 
of  the  cysteine  molecule,  and  not  to  an  alteration  of 
cystine-cysteine  equilibrium.  It  is  considered  that 
these  observations  on  solutions  of  cysteine  are 
analogous  to  the  effects  observed  in  cyanamide  poison¬ 
ing,  where  the  power  of  the  tissues  to  combine  with 
iodine  is  lessened.  W.  O.  Kermack. 

Pharmacology  of  the  cholesterol  and  sitosterol 
series.  H.  Seel  (Arch.  exp.  Path.  Pharm.,  1926, 
117,  2S2 — 305). — Cholesterol,  cholesterol  oxide,  chol- 
estantriol,  cholestandionol,  cholestendione,  cholest- 
andione,  sitosterol,  and  sitostantriol  tend  to  increase 
the  tonus  of  the  heart  and  of  smooth  muscle,  but  the 
various  compounds  differ  in  the  intensity  of  their 
effects.  They  all  show  remarkable  power  in  antagon¬ 
ising  many  toxic  substances.  On  the  other  hand, 
certain  acid  derivatives  of  cholesterol  are  highly 
toxic.  W.  0.  Kermack. 

Influence  of  arsenious  acid  on  respiration  and 
fermentation.  K.  Dresel  (Biochem.  Z.,  1926,  178, 
70 — 74). — Arsenious  acid  markedly  inhibits  the  re¬ 
spiration  of  Jensen’s  rat  sarcoma,  but  does  not  affect 
the  fermentative  action  of  the  tumour  on  dextrose  to 
the  same  extent.  On  the  contrary,  both  the  respir¬ 
atory  and  fermentative  processes  of  yeast  are  inhibited 
by  arsenious  acid,  but  the  action  of  the  latter  varies 
with  the  concentration  of  the  sugar  in  the  substrate. 

J.  Pryde. 

Mercury  poisoning.  II.  Parenteral  mercury 
poisoning.  E.  Hesse  (Arch.  exp.  Path.  Pharm., 
1926,  117,  266 — 278). — Certain  compounds  containing 
sulphur,  particularly  strontium  thioacetate,  act  as 
antidotes  in  poisoning  by  mercury  and  bismuth  com¬ 
pounds.  W.  0.  Kermack. 

Effect  of  snake  venom  on  the  diffusion  of 
potassium,  phosphorus,  and  haemoglobin,  and 
on  the  formation  of  lactic  acid  in  different 
organs.  B.  A.  Houssay  and  P.  Mazzocco  (Rev. 
Soc.  Argent.  Biol.,  1926,  2,  383 — 391). — As  a  con¬ 
sequence  of  the  action  of  cobra  venom,  the  red  blood- 
corpuscles  of  dogs  lose  haemoglobin  and  potassium  at 
an  approximately  parallel  rate.  The  elimination  of 
phosphates  is  less  regular.  Elimination  of  potassium, 
and  to  a  less  degree  of  phosphorus,  occurs  in  different 
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isolated  organs.  There  is  also  a  certain  liberation  of 
lactic  acid.  The  diffusion  of  potassium  is  the  best 
index  of  cytolysis.  G.  W .  Robinson. 

Action  of  snake  venom  in  vivo  on  the  gases  and 
salts  of  the  blood.  B.  A.  Houssay,  A.  D.  Marenzi, 
and  P.  Mazzocco  (Rev.  Soc.  Argent.  Biol.,  1926,  2, 
392 — 405).' — Intravenous  injection  of  the  venom  of 
Lachesis  altematus,  L.  neuwiedii,  and  Naja  tripudians 
produces  diminution  in  red  corpuscles,  haemoglobin, 
and  oxygen  in  the  blood  of  dogs.  There  is  also, 
as  a  result  of  haemolysis,  a  marked  increase  in  the 
inorganic  potassium  and  phosphorus  of  the  plasma. 
A  small,  fugitive  increase  in  the  alkaline  reserve  occurs 
during  the  primary  shock  after  injection  of  Lachesis 
venom.  G.  W.  Robinson. 

Inorganic  salt  balance.  VI.  Influence  of 
radium  emanation  on  salt  balance  of  the  rabbit. 
E.  Stransky  (Biochem.  Z.,  1926,  179,  19-^5). — 
The  negative  salt  balance  observed  in  rabbits  on  a 
diet  of  oats  and  ordinary  tap  water  is  changed  to  a 
positive  balance  by  the  presence  of  radium  eman¬ 
ation  in  the  water ;  substitution  of  Carlsbad  mineral 
water  for  tap  water  also  brings  about  a  positive  salt 
balance,  which  is  further  increased  by  radium  eman¬ 
ation.  The  effect  of  the  emanation  is  to  increase  the 
storage  of  calcium  and  still  more  that  of  phosphate, 
so  that  the  increased  storage  is  chiefly  observed  in 
the  anions.  C.  R.  Harington. 

Photoactivity.  VII.  Effect  of  unsaturated 

fatty  acids  on  blood  sugar.  S.  Lee  (Biochem.  Z., 

1926,  179,  210 — 214).— Subcutaneous  injection  of 
1 — 2  c.c.  of  oleic,  linoleic,  or  ricinoleic  acids  into 
rabbits  causes  a  definite  hyperglycacmia ;  the  result 
was  not  constantly  affected  by  preliminary  irradiation 
of  the  acids.  This  observation  confirms  the.  hypo¬ 
thesis  that  part  at  least  of  the  hyperglyecemic  action 
of  vegetable  oils  is  due  to  their  content  of  unsaturated 
acids.  C.  R.  Harington. 

Existence  of  “  disaggregating  ”  enzymes.  C. 
Oftenheimer  (Biochem.  Z.,  1926,  179,  261 — 262). — 
In  view  of  the  results  of  Waldschmidt-Lcitz  (Natur- 
wiss.,  1926,  H.  8),  it  is  no  longer  necessary  to  assume 
the  existence  of  enzymes  with  the  specific  function  of 
introducing  water  of  hydration  (cf.  the  author’s  “  Die 
Fermente  und ihre Wirkungen  ”).  C.  R.  Harwgton. 

Enzyme  purification  by  adsorption  :  pancre¬ 
atic  amylase.  H.  C.  Sherman,  M.  L.  Caldwell, 
and  M.  Adams  (J.  Amer.  Chem.  Soc.,  1926,  48, 
2947 — 2956). — The  procedure  of  Willstatter,  Wald- 
sehmidt-Leitz,  and  Hesse  (A.,  1923,  i,  507 ;  1925,  i, 
736)  for  the  purification  of  pancreatic  amylase  was 
critically  studied,  special  attention  being  directed  to 
establishing  the  most  favourable  conditions  for  each 
step  in  the  process.  It  was  found  possible  in  this  way 
to  increase  the  amylase  activity  per  mg.  of  nitrogen 
of  the  original  extract  three-  to  four-fold,  but  this 
activity  is  only  about  half  that  previously  obtained 
by  Sherman  and  Schlesinger  (A.,  1911,  i,  827 ;  1912, 
i,  815;  1923,  i,  621).  These  results  indicate  that 
pancreatic  amylase  either  is  protein  or  contains 
protein  as  an  essential  constituent.  It  appears  to 
be  amphoteric  and  to  have  an  isoelectric  zone  in  the 
region  of  7,  which  coincides  with  its  zone  of 


optimum  activity  (cf.  Sherman,  Thomas,  and  Cald¬ 
well,  A.,  1924,  i,  1142).  E.  G.  Willson. 

Formation  of  lactic  acid  from  methylglyoxal 
by  the  action  of  enzymes.  Keto-aldehyde 
mutases.  I.  R.  Kuhn  and  R.  Heckscher  (Z. 
physiol.  Chem.,  1926,  160,  116 — 153). — The  average 
yield  of  methylglyoxal,  using  the  method  of  Fischer 
and  Taube  (A.,  1924,  i,  1167),  is  40%  (not  100%). 
A  0-4%  solution  may  be  stabilised  by  adding  a  few 
drops  of  dilute  sulphuric  acid  and  covering  with  a 
layer  of  toluene,  the  loss  then  amounting  to  3 — 4% 
in  a  month  and  to  9 — 10%  in  2 — -3  months.  In 
mixtures  of  methylglyoxal  and  lactic  acid,  the  amount 
of  the  former  is  obtained  by  an  iodometric  method, 
and  of  the  latter  is  calculated  from  the  result  of  oxid¬ 
ation  with  permanganate  in  acid  solution,  knowing 
that,  under  similar  conditions,  lactic  acid  gives  95% 
and  methylglyoxal  8%  of  acetaldehyde.  A  95% 
yield  of  lactic  acid  is  obtained  when  methylglyoxal  is 
treated  with  2AT-sodium  hydroxide.  In  phosphate- 
buffered  solution,  whereas  at  Pn  4-5 — 7  the  transform¬ 
ation  is  negligible,  at  pn  8,  2%  is  converted  in  5  hrs. 
at  30°  and  11%  in  25  hrs.,  and  at  pa  9  the  change 
becomes  very  considerable.  At  pn  7-5,  however, 
which  is  optimal  for  enzymic  transformations,  the 
conversion  due  to  buffer  may  be  neglected,  providing 
the  time  of  the  experiment  is  not  too  long.  In  the 
enzymic  conversion,  activity  is  optimal  at  pn  7-5, 
decreasing  slowly  on  the  alkaline  side  and  quickly  on 
the  acid,  at  pa  5-5  being  only  half  that  of  the  optimal. 
Enzyme  solutions  prepared  from  the  livers  of  freshly- 
killed  animals  differ  greatly  in  activity  and  in  stability, 
the  stability  in  dialysed  solution  being  considerably 
increased  by  addition  of  a  little  acetic  acid.  The 
corresponding  conversion  of  phenylglyoxal  into  man- 
delic  acid  is  followed  polarimetrically.  The  optimal 
Pn  is  8-2  (7-5 — 9),  but  at  pH  5-5,  whereas  methyl- 
glyoxalase  retained  half  of  its  activity,  phenyl- 
glyoxalase  is  inactive.  The  stability  of  phenyl- 
glyoxalase  is  very  small,  the  activity  of  solutions 
decreasing  to  one  half  on  keeping  at  the  ordinary 
temperature  for  15  hrs.  P.  W.  Clutterbucii. 

Insulin  and  co-zymase  in  their  relation  to 
glyoxalase  ;  separation  of  antiglyoxalase  and 
trypsin.  Keto-aldehyde  mutases.  II.  R. 
Kuhn  and  R.  Heckscher  (Z.  physiol.  Chem.,  1926, 
160,  154 — 168). — The  dismutation  of  ketoaldehydes 
by  liver  glyoxalase  is  followed,  with  and  without 
addition  of  insulin,  by  three  methods,  first,  by  iodo¬ 
metric  titration  with  methylglyoxal  as  substrate, 
secondly,  by  polarimetric  determination  of  the  active 
mandelic  acid  formed  from  phenylglyoxal,  and  thirdly, 
by  analysis  of  the  totalmandelie  acid  (active-}- racemic) 
formed.  All  methods  showed  that  insulin,  if  suffi¬ 
ciently  purified,  is  without  effect  on  the  reaction 
velocity.  Many  commercial  preparations  of  insulin 
contain  an  impurity  which  inhibits  both  lactic  acid 
and  mandelic  acid  formation  (possibly  the  anti¬ 
glyoxalase  of  Dakin  and  Dudley).  By  heating  such 
preparations  in  aqueous  solution  for  J  hr.  on  the 
water-bath,  the  inhibiting  action  is  completely  lost. 
English  insulin  is  practically  free  from,  but  German 
insulin  contains  considerable  amounts  of,  this  inhibit¬ 
ing  substance.  Differing  from  Meyerhof,  the  authors 
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find  that  glyoxalase  is  not  activated,  using  methyl- 
glyoxal  or  phenylglyoxal  as  substrate,  by  eo-zymasc 
solutions  prepared  from  dried  and  fresh  yeasts  and 
from  muscle  of  calf,  pig,  or  pigeon.  Antiglyoxalase 
can  be  obtained  free  from  insulin  and  is  present  in 
tryptic  preparations  which  are  without  insulin  action. 
Antiglyoxalase  may  be  separated  from  trypsin  by 
Willstatter’s  adsorption  method. 

P.  W.  Cltjtterbuck. 

Enzymic  formation  of  lactic  acid  in  muscle 
extracts.  I.  and  II.  Hydrolysis  of  polysac¬ 
charides  and  hexosediphosphoric  acid.  0. 
Meyerhof  (Biochem,  Z.,  1926,  178,  395—418,  462 — 
490). — I.  The  methods  for  separation  of  the  lactic 
acid-forming  enzyme  from  muscle  and  for  the  measure¬ 
ment  of  glycolysis  in  aqueous  solution  are  described. 
The  enzyme  solution  (almost  carbohydrate-free)  forms 
lactic  acid  from  added  starch  or  glycogen  for  several 
hours  with  a  velocity  which,  referred  to  the  weight 
of  muscle,  corresponds  with  the  rate  of  spontaneous 
formation  of  lactic  acid  in  muscle  pulp.  The  stability 
of  the  enzyme  is  small.  Further  data  are  given  for 
the  separation  of  the  co-enzyme,  for  the  determination 
of  the  effect  of  dilution  and  of  the  addition  of  phos¬ 
phate  on  the  rate  of  enzyme  action.  By  the  precipit¬ 
ation  of  the  enzyme  solution  with  acetone  and  drying, 
a  powder  is  obtained  which  possesses  40%  of  the 
activity  of  the  extract. 

II.  Glycogen,  starch,  amylopectin,  amylose,  and 
di-  and  tri-hexosan  are  converted  into  lactic  acid  by 
the  abovo  muscle-enzyme  solutions  at  the  same 
concentrations  with  almost  the  same  velocity,  thus 
differing  from  the  fermentable  hexoses,  which,  under 
ordinary  conditions,  are  either  not  at  all  or  only 
faintly  glycolysed  by  muscle  extracts.  Hexosedi¬ 
phosphoric  acid  is  converted  into  lactic  acid,  on  the 
average,  more  slowly  than  polysaccharides  by  fresh 
muscle  extracts,  the  reverse  being  true  of  old  extracts. 
The  ester-hydrolysing  enzyme  is  much  more  stable 
than  the  glycolytic  enzyme.  Complete  separation  of 
the  enzymes  responsible  for  hydrolysis  of  the  ester 
and  of  the  polysaccharides  can  be  attained  (a)  by 
keeping  the  extracts  24  hrs.  on  ice,  (5)  by  heating 
the  extracts  at  37°  for  15  min.,  (c)  by  separation  of 
the  co-enzyme  either  by  dialysis  or  by  washing  the 
tissue  before  preparation  of  the  enzyme  solution. 
During  hydrolysis  of  the  polysaccharides,  phosphoric 
ester  accumulates  at  first  quickly,  then  more  slowly, 
and  can  be  completely  decomposed  into  lactic  acid  and 
phosphate  by  warming  at  37°,  By  hydrolysis  of 
fermentation  hexosediphosphoric  acid,  equimoleeular 
amounts  of  lactic  and  phosphoric  acids  are  formed. 

hydrolysis  of  hexosediphosphoric  acid  by  an 
active  extract  has  come  to  a  standstill,  addition  of 
polysaccharide  causes  the  formation  of  further 
amounts  of  lactic  acid,  in  which  considerable  amounts 
remain  as  phosphoric  ester.  The  increase  of  hexose¬ 
diphosphoric  acid  in  muscle  preparations  on  addition 
of  sodium  fluoride  and  oxalate  (Bmbden)  depends  on 
the  inhibition  of  the  decomposition  of  phosphoric  ester 
and  not  on  increased  synthesis.  Calcium  does  not 
appear  to  be  necessary  to  the  glycolytic  enzyme 
complex.  p,  W.  Clctterbuck. 

Dissociation  constants  of  hexosediphosphoric 
acid  and  glye  erophosphoric  acid.  0.  Meyerhof 


and  J.  Suranyi  (Biochem.  Z.,  1926, 178,  427 — 443).- — 
Tho  electrotitration  curves  of  orthophosphoric  acid 
and  of  two  samples  of  hexosediphosphoric  acid  are 
given,  pK\,  pK'„  for  the  former  being  1*99,  6-81,  and 
for  the  latter  1-48,  6-29,  respectively.  Dilution  of  the 
phosphoric  acid  from  ilf/25  to  Mf 270  causes  a  shift 
of  tho  second  dissociation  constant  from  6-82  to  715 
and  of  hexosediphosphoric  acid  from  6-37  to  6-73. 
The  effect  of  addition  of  anions  on  the  second  dis¬ 
sociation  constant  is  greater  for  hexosediphosphoric 
acid  than  for  phosphoric  acid,  pK'2  for  phosphoric 
acid  in  presence  of  Odilf -solutions  of  water,  potassium 
chloride,  potassium  iodide,  sodium  fluoride,  potassium 
sulphate,  sodium  oxalate,  and  sodium  tartrate  being 
6-89,  6-77,  6-75,  6*74,  6*75,  6*78,  6*76,  and  for  hexose¬ 
diphosphoric  acid  6*25,  6*01,  5*99,  6*02,  5*92,  6  01, 
5-99,  respectively.  The  electrotitration  curve  for 
glycerophosphoric  acid  is  also  given,  pK\,  pK\ 
being  1*40,  6*326,  respectively.  The  effect  of  addition 
of  salts  on  the  value  of  pK'2  is  similar  to  but  rather 
less  than  that  of  hexosediphosphoric  acid.  Finally, 
the  shift  of  pa  of  muscle  extracts  during  esterification 
of  inorganic  phosphate  and  during  breakdown  of 
phosphoric  esters  is  examined  and  discussed  in  the 
light  of  the  dissociation  constants  found. 

P.  W.  Cltjtterbuck. 

Hydrolysis  of  glycogen  by  the  diastatio 
enzyme  of  muscle.  K.  Lohmanw  (Biochem.  Z. 
1926,  178,  444 — 461). — By  the  use  of  a  not  too 
permeable  membrane,  the  greater  part  of  the  dialys- 
able,  non-fcrmentablc  carbohydrate  formed  by  the 
diastatio  decomposition  of  glycogen  consists  of  a 
saccharide  which  is  shown  by  the  following  determin¬ 
ations  both  in  the  free  condition  and  as  tho  acetyl 
derivative  to  be  closely  similar  to  the  amylotriose 
obtained  by  Pringsheim  from  glycogen  and  amylo¬ 
pectin  by  decomposition  with  hydrochloric  acid  :  for 
the  free  saccharide,  mol.  wt.,  480,  [a]U  -{-137 *5°, 
reducing  power,  18*1%,  comparable  with,  for  amylo¬ 
triose,  mol.  wt.  504,  OJg  4-124°,  reducing  power 
22% ;  for  tho  acetyl  derivative,  mol.  wt.  1010,  [a]'J 
4-127°,  acetyl  groups  46*2%,  reducing  power  45-2%, 
comparable  with,  for  acetylamylotriose,  mol.wt.  1020, 
[a]g  4-125°,  acetyl  groups,  48*97%,  and  for  reducing 
power  45*2%.  Elementary  analyses  agreed  fairly 
closely,  but  the  amount  of  the  material  was  too  small 
for  complete  identity  to  be  shown. 

P.  W.  Clutterbuck. 

Hydrolysis  of  corn  [maize]  starch  by  com¬ 
mercial  pancreatin.  J.  H.  Waltoh  and  H.  R. 
Dittmar  (J.  Biol.  Chem.,  1926,  70,  713— 728).— Tho 
rate  of  hydrolysis  of  maize  starch  by  commercial  pan¬ 
creatin  is  slower  than  that  of  potato  starch,  owing  to 
the  presence  in  the  former  of  a  resistant  hemicellulose  j 
the  hydrolysis  ceased  when  the  maltose  had  reached 
85%  of  the  original  starch.  The  rate  of  hydrolysis 
of  the  starch  was  not  accelerated  by  treatment  by 
the  method  of  Lintner  (A.,  1886,  386).  by  autoclaving 
in  presence  or  absence  of  water,  by  freezing,  or  by 
extraction  with  ether.  As  activating  salts,  potassium 
or  ammonium  chloride  could  be  substituted  for  the 
sodium  chloride,  and  sodium  citrate,  sodium  succinate, 
or  sodium  ammonium  hydrogen  phosphate  for  the 
sodium  dihydrogen  phosphate  usually  employed  for 
this  purpose.  O.  R.  Haeingtox  . 
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Elutriation  of  various  peptidase  systems  and 
the  activation  of  elutriates,  A.  I’odor  and  R. 
h’citORNKKU)  (Z.  physiol.  Clicm.,  1926,  160,  169 — - 
188), — Further  experiments  on  the  eliitrintion  of 
kaolin  adsorbates  with  amino-acid  solutions  yielding 
active  filtrates  (cf.  A,,  192;"),  i,  1214,  1215).  Glycine 
and  still  more  80  rfMeucino  activate  fresh,  strongly 
active  yeast  macerates,  but  do  not  activate  if  the 
macerate  is  old  and  loss  active.  Tho  action  of  leucine 
is  optimal  at  p,t  8.  rf/- Leucine  and,  much  more  so, 
/-tyrosine  inhibit  the  activity  of  glycine  elutriate. 

P.  W.  Clettterbuck. 

Effect  of  enzyme  purity  on  the  kinetics 
of  tryptic  hydrolysis.  H.  B.  Merrill  (J,  Gen. 
Physiol.,  1926,  10,  217 — 225). — When  kcratoso, 
obtained  from  keratin  by  partial  hydrolysis  by 
alkali,  is  treated  with  trypsin  at  pn  84)  tho  rate  of 
hydrolysis  is  more  nearly  unimolecular  the  weaker 
tlie  enzyme  preparation  used.  It  is  suggested  that 
in  tho  weak  enzyme  solutions  trypsin  is  absorbed  by 
inactive  material  and  is  gradually  liberated  as  the 
free  trypsin  is  destroyed,  so  that  the  effective  trypsin 
concentration  remains  constant  throughout  the  re¬ 
action.  In  the  case  of  tho  stronger  trypsin  prepar¬ 
ations,  destruction  of  the  enzyme  occurs,  so  that  the 
rate  of  reaction  decreases  more  rapidly  than  would 
that  of  a  purely  unimolecular  reaction. 

W.  0.  Keemack. 

Nephelometric  determination  of  trypsin.  P. 
11  oka  and  H.  Kleixmaxx  (Biochem.  Z.,  1926,  177, 
107—108), — In  tho  method  already  described  (A., 
1926, 543),  it  is  recommended  that  in  place  of  5  c.c,  of  a 
slightly  alkaline  or  neutral  solution  of  quinidine 
hydrochloride,  7-5  c.c.  of  a  slightly  acid  solution  should 
be  used.  J.  Pryde. 

Optimal  for  the  determination  of  trypsin 
by  "Gross’  method.  J.  A.  Smokodinzev  and 
A,  X.  Atxnv.v  (Z,  physiol.  Chem.,  1926,  160,  189— - 
195). — The  ptt  optima  for  the  digestion  of  cascinogen 
by  trypsin,  using  distilled  water  for  dilution,  are 
6-83 — 7-93,  using  0-85%  saline  6-68 — 7-4,  and  using 
sodium  hydroxide  7-71 — S-7, 

P,  W.  Clutterbuck. 

Distribution  of  xanthine  oxydase.  I.  E.  J. 
Moboas  ( Biochem,  A,  1926,  £0,  1282— 1291).— The 
organs  of  the  sheep,  goat,  rabbit,  cat,  hedgehog, 
domestic  pigeon,  and  fowl  and  the  tissues  of  the 
hi  lister,  oyster,  and  the  caterpillar  and  pups;  of 
jPtVris  ImssiciT  have  been  investigated  for  the  presence 
of  xanthine  oxydase.  The  evidence  obtained  favours 
the  assumption  that  xanthine  oxydase  and  Sehar- 
dinger's  enzyme  are  identical.  S.  S:  Zilva. 

Action  of  oxydo-reductase  on  glyceraldehyde, 
dihydroxyacetone,  and  methylglyoxal.  A,  Lebe¬ 
dev  (I,  physiol.  Chem..  1926.  160.  97 — 1 15). — The 
intensity  of  the  reduction  of  methylene-blue  bv 
ghvxmvldehyde  in  presence  of  the  Sehaidinger  enzyme 
of  milk  depends  on  the  concentrations  of  both 
aldehyde  and  enzyme,  the  optimal  concentration  of 
the  former  being  about  2%.  An  acid,  probably 
glyceric  acid,  is  produced,  but  the  formation  of  glycerol 
was  not  detected.  The  reduction  of  methylene- 
blue  by  acetaldehyde  in  presence  of  oxydo-reduet-ase 
is  not  influenced  by  the  presence  of  sodium  sulphite. 


ferrous  chloride  or  sulphate,  nor  are  these  substances 
oxidised  during  the  redaction.  Glyceraldehyde  in 
buffered  solution  in  presence  of  methylene-blue  is 
dehydrogenated  almost  twice  as  quickly  as  dihydroxy  - 
aeetone,  tho  process  being  accelerated  by  the  presence 
of  oxydo-reductase.  It  is  considered  that  dihydroxy - 
acetone  in  aqueous  and  in  buffered  solution  passes 
to  an  equilibrium  mixture  of  dihydroxyacctone  and 
glyceraldehyde.  Methylglyoxal,  which  is  present 
in  solution  probably  as  the  hydrate,  is  dehydrogenated 
under  similar  conditions  at  only  1/30  the  rate  of 
glyceraldehyde,  a  circumstance  favouring  the  author’s 
view  that  glyceraldehyde  and  not  methylglyoxal  is 
the  intermediate  in  fermentation  processes.  The 
action  of  the  enzyme  on  crotonaldehyde  under  similar 
conditions  also  depends  on  the  concentrations  of 
both  enzyme  and  aldehyde.  P.  W.  Clhtterbock. 

Role  of  hydrogen  peroxide  in  biological 
oxidations.  A.  vox  Szext-Gyorgyt  (Biochem.  Z., 
1926,  178,  75 — 76). — Hydrogen  peroxide  oxidises 
reduced  glutathione,  the  reaction  being  unaffected 
by  the  presence  of  cyanides.  It  proceeds  more 
rapidly  at  higher  than  at  lower  pn,  is  not  accelerated 
by  peroxydases,  and  has  a  temperature  coefficient 
of  2 — 3  for  10°.  It  is  therefore  necessary  to  consider 
glutathione  in  relation  to  the  decomposition  of 
hydrogen  peroxide  in  biological  oxidations. 

J.  Pryde. 

Significance  of  cyanic  acid  in  the  carbamide- 
urease  system.  W.  R.  Feakox  (J.  Biol.  Chem., 
1926,  70,  785 — 792). — An  answer  to  the  criticisms  of 
Sumner  (A.,  1926, 758)  regarding  the  author’s  previous 
conclusions  (ibid.,  1924,  i,  351)  as  to  the  role  of  cyanic 
acid  in  the  enzymic  hydrolysis  of  carbamide. 

C.  R.  Harixgtox. 

Phytochemical  reduction  of  quinones.  H. 
Liters  and  J.  Mexqele  (Biochem.  Z.,  1926,  179, 
238 — 247). — By  addition  of  an  aqueous  solution  or 
suspension  of  the  substance  to  actively  fermenting 
yeast,  the  following  quinones  were  reduced  to  the 
corresponding  dihydroxy-compounds  in  yields  of 
9 — 65%;  benzoquinone,  thymoquinone,  bromoanil, 
tetrabromo-o-benzoquinone,  a-napkthaquinone,  a- 
juglone,  afbnaphthaquinone,  and  pkenanthraquinone. 
Anthraquinone  could  not  be  reduced ;  p-nitrosopkenol 
and  benzoquinonedioxime  gave  p-aminophenol  and 
p-pheny lenediamine,  respect  ively. 

C.  R.  Harixgtox. 

Relationship  between  the  total  exchange  of 
carbohydrate  and  its  enzymic  combination  with 
phosphoric  acid.  H.  vox  Euler  and  E.  Bruxivs 
(Z.  physiol.  Chem.,  1926,  160,  242— 255).— The  com¬ 
bination  with  phosphoric  acid  and  the  rate  of  fer¬ 
mentation  of  various  sugars  with  dry  bottom  yeast 
are  studied  at,  pa  6-3  and  at  30 5  in  presence'  and 
absence  of  phenol.  The  two  processes  are  inhibited 
by  the  same  concentration  of  phenol  (0  07.Y).  With 
smaller  concentrations,  the  reaction  has  a  la  tent- 
period,  the  delay  being  greater  the  greater  is  the 
concentration  of  phenol.  Xo  difference  could  be 
detected  in  the  velocities  of  combination  with  phos¬ 
phoric  acid  of  a-  and  of  S-dextrose.  Combination, 
with  phosphoric  acid  occurs  at  the  same  rate  with 
sucrose  and  tevulose,  but  more  slow lv  with  dextrose. 
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It  is  concluded  that  of  the  invert -sugar,  lajvulose  is 
first  attacked,  and  that  this  sugar  more  readily  passes 
into  the  labile. (y)  form  than  does  dextrose.  Both 
the  rate  of  fermentation  and  that  of  combination 
with  phosphoric  acid  are  slightly  greater  for  maltose 
than  for  dextrose.  In  presence  of  phenol,  however, 
maltose  ferments  more  slowly  than  dextrose  and  in 
neither  is  combination  with  phosphate  detectable. 
It  is  concluded  that  an  enzyme  takes  part  in  the 
fermentation  of  maltose  which  is  unnecessary  for 
dextrose  fermentation  and  is  partly  inactivated  by 
phenol.  P.  W.  C'lutterbuck. 

Co-zymase  and  co-reductase.  H.  von  Euler 
and  R,  Nilsson  (Z.  physiol.  Chem.,  1926,  160,  234 — 
241). — No  support  could  be  obtained  for  the  view 
that,  co-zymase  acts  as  a  co-isomerase  of  dextrose. 
The  stability  of  apo -zymase,  co-zymase,  and  total 
zymase  and  the  mechanism  of  the  action  of  co¬ 
reductase  are  discussed.  P.  W.  Clutterbuck. 

Enzymic  metabolism  of  bacteria.  III.  H.  W. 
Nicolai  (Riochem.  Z.,  1926, 179, 86—103 ;  cf.  A.,  1926, 
868). — The  method  of  Rona  and  Lasnitzki  (A.,  1925, 
i.  471)  has  been  applied  to  the  determination  of  lipase  in 
bacteria.  The  rate  of  respiration  of  Bacillus  coli  is 
proportional  to  the  logarithm  of  the  tension  of  oxygen 
in  the  gas  to  which  the  culture  is  exposed;  it  is 
independent  of  the  between  the  limits  4' 63  and 
7-37 ;  the  isoelectric  point  of  the  organisms  is  about 
Pa  4-5.  In  presence  of  varying  amounts  of  dextrose 
and  of  inorganic  salts,  the  respiration  reaches  a 
maximum  when  the  total  osmotic  concentration  is 
1*5  times  that  of  blood-serum.  Comparison  of  the 
respiratory  quotients  observed  with  different  sub¬ 
strates  indicates  that  the  latter  can  be  divided  into 
two  groups,  in  one  of  which  the  quotient  is  independ¬ 
ent  of  the  number  of  organisms  and  in  the  other 
of  which  it  shows  variations.  C.  R.  Harixgton. 

Preparation  of  bacterial  proteolytic  enzymes 
from  liquid  cultures  by  precipitation  with, 
mastic.  M.  Sciuerge  (Biochem.  Z.,  1026,  179, 
248 — 251). — The  culture  medium  is  treated  with  an 
aqueous  emulsion  of  mastic  and  acidified  with  acetic 
acid ;  the  precipitate  after  keeping  for  24  hrs.  is  filtered 
off  and  the  mastic  removed  by  extraction  with  alcohol 
and  ether.  The  residual  precipitate  shows  strong 
proteolytic  activity.  The  method  is  nob  applicable 
to  the  separation  of  proteolytic  enzymes  from  blood- 
scrum.  C.  it.  Harixgton. 

Bacterial  nutrition.  III.  Phosphates  and  the 
growth  of  Streptococci.  H.  R.  Whitehead  (Bio- 
ehem.  J.,  1926,  20,  1147 — 1154). — A  tryptic  digest 
of  easeinogen  was  rendered  first  66%  and  then  86% 
alcoholic.  Three  fractions  were  thus  obtained, 
the  two  precipitates,  A  and  B  (both  water-soluble) 
and  the  residual  liquid,  C.  All  the  inorganic  phos¬ 
phate  of  the  medium  was  found  in  fraction  A,  whilst 
fractions  B  and  C  contained  some  phosphorus  in 
organic  combination.  None  of  the  fractions  singly 
showed  any  growth.  A  combination  of  the  three 
fractions  behaved  like  the  original  broth,  that  of 
A  and  0  was  almost  as  good,  whilst  the  combination 
BC  sh  owed  a  lag  period  before  growth  occurred.  In 
the  presence  of  disodium  hydrogen  phosphate, 
fractions  AC  showed  no  significant  growth  after 


48  hrs,;  fractions  BC,  on  the  other  hand,  showed 
growth  as  good  as  the  control.  No  inhibition  was 
observed  in  this  case  even  if  the  concentration  of 
phosphate  was  made  double  that  present  in  AC. 
A  combination  of  A  and  B  gave  slight  growth  in 
presence  or  absence  of  added  phosphate. 

The  deterioration  and  darkening  of  easeinogen 
medium  which  occur  on  steaming  are  probably  clue 
to  the  presence  of  phosphate,  a  growth  factor  present 
among  the  simpler  protein  derivatives  being  inactiv¬ 
ated.  S.  S.  Zilva. 

Soluble  specific  substance  of  Pneumococcus. 
IV.  Nature  of  specific  polysaccharide  of  type 
III  Pneumococcus.  M.  Heidelbergeh  and  W.  F. 
Goebel  (J.  Biol.  Chem.,  1926,  70,  613 — 624;  cf, 
A.,  1926,  545). — The  yield  of  the  specific  poly¬ 
saccharide  from  type  III  Pneumococcus  has  been 
increased  to  a  little  above  0-01%  of  the  broth  by 
addition  of  0-3%  of  dextrose  to  the  medium.  Hydro¬ 
lysis  of  the  polysaccharide  with  sulphuric  acid  in 
the  cold  yielded,  exclusively,  acidic  products  with 
equivalent  weight  about  340,  which  showed  no 
specific  properties  towards  anti-pneumococcus  serum. 
More  intensive  hydrolysis  gave  dextrose,  together 
with  an  acid,  C12H20O12,  [«]„  + 10-0°  in  water  { morphine 
salt,  m.  p.  153 — 156°,  [«]D  — -47-9°,  muta rotating  to 
— 54'0°  in  water).  The  acid  had  one  half  the  reducing 
power  of  dextrose  and  gave  a  positive  reaction  with 
naphthoresorcinol ;  oxidation  with  hypoiodite  indic¬ 
ated  an  aldehyde  group;  on  oxidation  with  nitric 
acid,  saccharic  acid  was  obtained,  and,  after  prolonged 
acid  hydrolysis,  a  small  amount  of  dextrose  was 
detected.  It  is  thought,  therefore,  that  this  acid  is  a 
disaccharide  of  dextrose  with  an  acid  of  the  type  of 
glycuronic  acid,  and  that  the  specific  substance  itself 
is  a  polymeride  of  this  compound. 

C.  R.  Harixgton. 

Determination  of  the  digestibility  of  foodstuffs 
containing  cellulose  with  the  help  of  stomach 
bacteria.  C.  Brahm  (Biochem.  Z.,  1926,  178, 
28 — 35). — Measurements  hare  been  made  of  the 
amounts  of  carbon  dioxide  evolved  during  the  diges¬ 
tion  of  cellulose-containing  and  other  animal  food¬ 
stuffs  by’  stomach  and  other  gastro-intestinal  bacteria 
from  horses,  rabbits,  oxen,  and  goats.  It  is  found 
that  when  the  straws  etc.  are  soaked,  or  imbibition 
is  induced  by  alkali  treatment,  the  extent  of  digestion 
is  markedly  increased.  The  amount  of  carbon 
dioxide  obtained  from  straws  previously  treated  with 
alkali  is  increased  when  salts  of  simple  aliphatic,  lactic, 
or  hippuric  acids  are  present.  Of  individual  straw 
components,  xylan  and  xylose  are  readily  digested, 
lignin  only  with  great  difficulty.  J.  Pryde. 

Experiments  with,  insulin  in  vitro.  E.  Glaser 
and  G.  Halpern  (Biochem.  Z.,  1926, 179, 144—156). 
— In  presence  of  certain  catalysts,  especially  ferric 
chloride  and  nickel  chloride,  the  action  of  insulin 
on  dextrose  in  vitro  causes  a  decrease  in  the  ferment¬ 
able  sugar  with  no  simultaneous  change  in  the  reducing 
power  of  the  solution.  It  is  suggested  that  this 
observation  may  have  some  bearing  on  the  fact  that 
the  non-ferment  able  anhvdro-sugars  are  metabolised 
in  the  diabetic  organism.  The  presence  of  acetone 
does  not-  affect  the  course  of  the  reaction,  and  in  no 
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case  were  the  results  sufficiently  constant  for  the 
quantitative  determination  of  insulin.  It  is  shown, 
that  the  reaction  proposed  by  Wyss  (A.,  1925,  i,  1220) 
for  the  determination  of  insulin  is  given, .  with  even 
greater  intensity,  after  the  insulin  has  been  inactivated 
by  heat ;  further,  preparations  of  insulin  accelerate  the 
oxidation  of  dextrose  by  permanganate,  but  the 
effect  is  due,  not  to  the  active  insulin,  but  to  the 
proteins  and  the  higher  degradation  products  of 
protein  which  accompany  it.  C.  R.  Harinoton. 

Changes  in  the  physiological  action  of  insulin 
induced  by  exposure  to  ultra-violet  light.  M.  M. 
Ellis  and  E.  B.  Newton  (Amer.  J.  Physiol,,  1925, 
73,  530 — 538). — When  insulin  solutions  are  exposed, 
in  an  atmosphere  of  nitrogen,  in  silica  vessels,  to 
ultra-violet  light,  the  hypoglycemic  activity  is  lost, 
and  a  hyperglycemic  activity  is  substituted.  These 
results  were  not  observed  when  "pyrex”  glass 
vessels  were  used.  With  ozone  and  free  oxygen  in 
daylight,  the  former,  but  not  the  latter,  effect  is 
observed.  A.  A,  Eldridge. 

Effect  of  insulin  on  the  respiratory  exchange  of 
decerebrate  and  decapitate  cats.  A.  C.  Taylor. 
and  J.  M.  D.  Olmsted  (Amer.  J.  Physiol.,  1920,  78, 
17 — 27). — The  oxygen  consumption  remained  fairly 
constant,  but  the  respiratory  quotient  rose.  The 
total  metabolism  in  calories  did  not  change  notably, 
but  the  proportion  due  to  carbohydrate  rose  from  a 
low  value  until  it  accounted  for  nearly  the  whole 
of  the  metabolism.  Similar  results  were  obtained 
on  inj  eetion  of  insulin  into  curarised  animals.  Second¬ 
ary  changes  are  recorded  in  oxygen  consumption, 
respiratory  exchange,  and  total  metabolism  accom¬ 
panying  hypersensitivity  and  convulsions. 

R.  K.  Cannan. 

Respiratory  exchange  in  frogs  during 
muscular  exercise  and  after  injection  of  insulin. 
J.  M.  D.  Olmsted  and  J.  M.  Harvey  (Amer.  J. 
Physiol.,  1928,  78,  28 — 33). — Insulin  did  not  raise 
the  metabolic  rate  of  winter  frogs  kept  at  the  ordinary 
temperature,  but  changed  the  incidence  of  metabolism 
from  fat  to  carbohydrate.  The  frogs  did  not  retrieve 
an  oxygen  debt  by  increased  oxygen  consumption, 
but  by  a  reduction  in  the  normal  metabolism. 

R.  K.  Cannan. 

Influence  of  the  pancreatic  hormone  on  the 
fate  of  infused  dextrose.  T.  Kurokava  (J.  Bio¬ 
physics,  1925,  1,  Ixviii), — Infusion  of  large  quan¬ 
tities  of  dextrose  was  not  followed  by  increased 
glycogen  storage  in  the  liver  of  the  normal  rabbit 
if  a  strongly  hypoglycamiic  pancreatic  extract  was 
given  at  the  same  time.  When  sugar  was  injected 
for  therapeutic  purposes  the  extract  caused  a  more 
rapid  reduction  of  blood  sugar,  whilst  glycosuria 
was  not  affected.  Chemical  Abstracts. 

Effect  of  injections  of  dextrose  and  of  insulin 
and  dextrose  on  blood-sugar.  W.  Thalbxmbr, 

F.  Raine,  M.  C.  Perry,  and  J.  Buttles  (J.  Amer. 
Med.  Assoc.,  1926,  87,  391 — 392). — The  intravenous 

injection  of  10%  dextrose  at  a  slow  rate  into  normal 
persons  induces  a  more  rapid  removal  of  sugar  from 
the  blood,  so  that  during  the  latter  part  of  the  injec¬ 
tion  the  blood-sugar  level,  instead  of  continuing  to 
rise,  actually  falls.  Insulin  mixed  with  the  dextrose 


solution  and  given  intravenously  causes  a  more  rapid 
and  greater  removal  of  sugar  from  the  blood  than 
when  the  insulin  is  given  subcutaneously. 

Chemical  Abstracts. 

Insulin  and  co-zymase.  II.  A.  I.  Virtanen 
(Z.  physiol.  Chem.,  1926, 160,  308 — 312). — Polemical. 

P.  W.  Clutterbuck. 

Sexual  hormone  (feminin)  of  human  placenta. 
E.  Glimm  and  F.  Wadbhn  (Biockem.  Z.,  1926,  179, 
1 — 18). — The  occurrence  of  hypertrophy  of  the 
uterus  of  the  virgin  rabbit  after  treatment  with 
ovarian  or  placental  extract  is  a  useful  qualitative 
indication  of  activity  in  the  latter,  positive  results 
being  obtained  with  doses  of  5 — 10  mouse  units; 
no  evidence  was  obtained  of  any  difference  between 
the  substance  causing  this  hypertrophy  and  that 
which  brings  about  the  oestrus  cycle  in  ovariectomised 
rats  and  mice  (cf .  Doisy  and  others,  A.,  1924,  i,  1387). 
A  method  is  described  for  the  preparation,  from 
human  placenta,  of  extracts  with  a  maximum  activity 
of  1  mouse  unit  per  0-1  mg.,  the  total  yield  being  500 — 
1000  mouse  units  per  kg.  of  fresh  placenta.  The 
extract  may  be  administered  subcutaneously,  or, 
in  larger  doses,  orally ;  administration  of  large  doses 
to  3roung  male  animals  causes  atrophy  of  the  gener¬ 
ative  organs.  Extracts  of  corpus  luteum,  but  of 
no  other  tissues  investigated,  showed  similar  physio¬ 
logical  properties.  C.  R.  Habixgton. 

Nature  of  Fearon’s  colour  reaction  and  its 
non-specificity  for  vitamin-/! .  O.  Rosenheim 
and  T.  A.  Webster  (Biochem.  J.,  1926,  20, 
1342 — 1345). — Fearon’s  reaction  (A.,  1926,  207)  has 
no  relation  to  vitamin-H,  since  the  unsaponifiable 
fraction  of  cod-liver  oil  does  not  give  it,  and  the 
substance  responsible  for  the  reaction  can  be  recovered 
from  the  soaps.  From  biological  experiments,  it  is 
also  found  that  this  colour  reaction  is  not  specific 
for  vitamin-/!  activity.  S.  S.  Zilva. 

Effects  of  various  agents  on  colour  tests  for 
vitamin-/!.  S.  G.  Willimott,  T.  Moore,  and  F. 
Wokes  (Biochem.  J.,  1926,  20,  1292— 1298).— From 
experiments  on  eod-liver  oil  in  which  vitamin-A  wras 
destroyed  by  concentrated  sulphuric  acid,  phosphorus 
pentoxide,  or  ultra-violet  light,  it  is  concluded  that 
Fcaron’s  “  pyrogallol  ”  test  (A.,  1926,  207)  for  the 
vitamin  is  non-specific  (cf.  Rosenheim  and  Webster, 
ibid.,  1181).  In  following  the  destruction  by  ultra¬ 
violet  light  of  vitamin-/!  with  the  aid  of  the  arsenic 
trichloride  (ibid.,  1925,  i,  1515)  and  antimony  tri¬ 
chloride  tests  (ibid.,  1926,  870),  parallel  results  were 
obtained.  S.  S.  Zilva. 

Physiological  role  of  vitamin-B.  Relation  of 
vitamin-B  to  tissue  oxidations.  J.  C.  Drummond 
and  G.  F.  Marrian  (Biochem.  J.,  1926,  20,  1229 — 
1255). — The  oxidative  activity  of  the  muscle  and  liver- 
tissue  of  rats  and  pigeons  is  not  reduced  as  a  result 
of  the  animals  being  deprived  of  vitamin-B,  Muscle 
from  pigeons  poisoned  by  potassium  cyanide  to 
simulate  polyneuritis  behaves  similarly.  The  resting 
oxygen  consumption  of  rats  deprived  of  vitamin-13 
falls  from  the  normal  only  during  the  final  phase  of 
the  condition  of  malnutrition  induced  by  the  vitamin 
deficiency  when  the  body- weight,  rectal  temperature, 
and  food  consumption  also  fall.  Starving  rats 
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receiving  a  supply  of  vitamin-5  behave  in  an  analogous 
way.  Animals  exhibiting  a  fall  of  body  temperature 
and  oxygen  consumption  in  the  premortal  stage  will 
return  to  the  normal  consumption  of  oxygen  after 
their  temperature  has  been  artificiallyraised  to  normal. 
In  rats  suffering  from  inanition  and  vitamin-5 
deficiency,  a  state  of  hyperglyciomia  associated  with 
a  hypertrophy  of  the  adrenal  glands  develops,  and 
this  is  followed  by  a  hypoglycemic  stage,  which 
coincides  with  the  period  characterised  by  the  fall 
of  body  temperature  and  oxygen  consumption. 
Deprivation  of  vitamin-5  does  not  therefore  interfere 
with  the  oxidative  mechanisms  of  the  tissues. 

'  S.  S.  ZlLVA. 

Relation  between  vitamin-13  and  protein  in 
the  diet  of  growing  rats.  Physiological  role  of 
vitamin-5.  II.  V.  Reader  and  J.  C.  Drummond 
(Biochem.  J.,  1926,  20, 1256 — 1263). — The  inadequate 
growth  of  rats  on  a  diet  consisting  largely  of  protein 
(caseinogen)  may  be  made  good  by  raising  the  vitamin- 
5  content  of  the  diet.  This  confirms  Hartwell’s 
(A.,  1924,  i,  1372)  and  Tscherkes’  (Biochem.  Z.,  1926, 
167,  203)  observations.  The  hypertrophy  of  the 
kidneys  of  rats  on  a  high  protein  diet  previously 
observed  by  the  authors  (J.  Physiol.,  1925,  59,  472) 
is  present  only  when  the  animal  does  not  grow  at  a 
normal  rate.  S.  S.  Zilva. 

Effect  of  pu  on  rate  of  destruction  of  vitamin-5 
by  heat.  H.  C,  Sherman  and  G.  W.  Burton  (J. 
Biol.  Chem.,  1926,  70,  639 — 645). — The  vitamin-5 
of  tomato  juice  is  destroyed  to  the  extent  of  20% 
in  4  hrs.  on  heating  at  100°  at  the  natural  acidity  of 
the  juice  (pa  4-28).  As  the  reaction  is  made  more 
alkaline,  the  rate  of  destruction  by  heat  becomes  pro¬ 
gressively  greater,  the  loss  of  activity  being  complete 
after  1  hr.  at  p,:  10-9.  C.  R.  Harington. 

Vitamins  and  other  constituents  of  grape¬ 
fruit  rind.  S.  G.  Willimott  and  F.  Wokes  (Bio¬ 
chem.  J.,  1926,  20,  1299 — 1305). — Grape-fruit  rind 
contains  considerable  amounts  of  vitamin-5,  but 
practically  no  vitamin- A.  The  content  of  oxidising 
enzymes  as  compared  with  the  vitamin-/!  content 
in  the  orange,  lemon,  and  grape-fruit  is  tabulated. 
Naringin,  the  specific  glucoside  of  the  grape-fruit,  is 
present  in  the  rind  and  can  be  extracted  from  it 
with  alcohol.  S.  S.  Zilva. 

Effect  of  administration  of  cod-liver  oil  to 
thyreoparathyroidectomised  dogs.  J.  H.  Jones 
(J.  Biol.  Chem.,  1926,  70,  647 — 657). — Administration 
of  cod-liver  oil  to  dogs  for  some  time  previous  to 
removal  of  the  parathyroid  glands  prevented  the 
occurrence  of  tetany ;  no  such  effect  was  obtained  by 
treatment  with  cod-liver  oil  after  the  operation. 
Similar,  but  less  definite,  results  were  obtained  by 
pre-operative  irradiation  of  the  dogs  with  ultra¬ 
violet  light.  In  those  animals  in  which  tetany  was 
prevented,  the  usual  fall  in  the  concentration  of 
calcium  in  the  blood  took  place  nevertheless;  the 
tetany  cannot  therefore  be  entirely  ascribed  to  the 
reduction  of  the  blood  calcium.  C.  R.  Harington. 

.Antirachitic  vitamin  of  cod-liver  oil.  S.  G. 
Willimott  and  F.  Wokes  (Pliarm.  J.,  1926,  117, 
473 — 476,  495 — 497,  521 — 524). — The  differentiation 
of  vitamins-.-!  and  -I)  is  reviewed .  A  modification 


of  Fearon’s  test  for  vitamin- A  is  advocated  in  which 
resorcinol  replaces  pyrogallol  (see,  however,  A.,  1926, 
1181).  The  methods  of  assay  of  vitamin-D  by  means 
of  bone  changes  are  discussed.  An  alcohol-acetone 
extract  of  spinach  may  be  used  as  a  standard  source 
of  vitamin-A  free  from  -D.  The  evidence  for  an 
intestinal  factor  in  rickets  is  considered  and  pre¬ 
liminary  experiments  on  the  relation  of  the  pa  of 
the  faces  to  rickets  and  the  calcium  balance  are 
described.  R.  K.  Cannan. 

Antirachitic  action  of  irradiated  sawdust.  O. 
Rosenheim  and  T.  A.  Webster  (Biochem.  J.,  1926, 
20,  1340 — 1341). — The  chloroform  extract  of  saw¬ 
dust  when  irradiated  acquires  antirachitic  activity. 
The  growth  effect  observed  by  Hume  and  Smith  (A., 
1923,  i,  728;  1925,  i,  211)  is  therefore  most  probably 
due  to  the  ingestion  by  the  rats  of  sawdust,  the 
sterols  of  which  had  become  antirachitic  by  irradiation. 
There  is  no  association  between  antirachitic  activity 
and  the  chemical  action  on  a  photographic  plate. 

S.  S.  Zilva. 

Influence  of  the  cow’s  diet  on  the  fat-soluhle 
vitamins  of  winter  milk.  J.  Golding,  K.  M. 
Soames,  and  S.  S.  Zilva  (Biochem.  J.,  1926,  20, 
1306 — 1319).— The  inclusion  of  kale  in  the  winter 
ration  of  the  cow  raises  the  vitamin-A,  but  not  the 
vitamin-D  content  of  the  milk.  The  inclusion  of  cod- 
liver  oil  in  the  winter  ration  of  the  cow  raises  the 
vitamin-A  and  the  vitamin-D  content  of  milk.  The 
administration  of  high  doses  of  cod-liver  oil  to  cows 
reduces  the  percentage  of  fat  in  their  milk  (cf.  B., 
1923,  623a  ;  1925,  23).  S.  S.  Zilva. 

Test  for  vitamin-5.  H.  Jephcott  and  A.  L. 
Bacharach  (Biochem.  J.,  1926,  20,  1351 — 1355). — 
The  alkalinity  of  the  faces  which  albino  rats  develop 
on  high  calcium-low  phosphorus  diets  can  be  brought 
to  the  acid  side  of  neutrality  by  administering  cod- 
liver  oil  or  irradiated  cholesterol  and  by  direct  irradi¬ 
ation  of  the  animal.  The  latter  treatment  prevents 
the  production  of  alkalinity  in  the  faces  of  rats  on 
the  rachitic  diet.  S.  S.  Zilva. 

Ionic  activation  of  plant  enzymes  in  relation  to 
nutrition.  II.  Invertase  of  sugar  beets  poor 
in  potassium.  G.  Doby  and  R.  P.  Hibbard 
(Biochem.  Z.,  1926,  178,  139— 151).— Nitrate  up  to 
concentration  of  0-1N  activates  the  invertase  of  beet, 
whilst  higher  concentrations  and  chlorides  inhibit  its 
action.  The  inversion  constant  is  diminished  in  the 
presence  of  salts.  Plants  poor  in  potassium  contain 
more  invertase  than  normal  plants,  but  in  the  latter 
the  amount  of  the  enzyme  increases  more  rapidly 
with  development  than  in  the  former  plants.  In 
beets  deprived  of  potassium  and  in  the  presence  of 
nitrate,  invertase  is  liberated  by  autolytic  processes, 
but  subsequently  undergoes  a  rapid  destruction,  pre¬ 
sumably  by  a  substance  which  is  itself  activated  by 
nitrates  and  is  absent  from  normally  grown  beets. 
Importance  is  attached  to  electrolytes  in  regulating 
the  action  of  plant  enzymes.  J.  Pryde. 

Assimilation  of  iron  by  plants.  M.  I.  Sidorin 
(Nauch.  Agron.  Zhur.,  1925,  2,  47 — 63). — When 
furnished  with  iron  to  which  sulphur  was  added,  only 
young  rootlets  of  maize  exhibited  partial  penetration ; 
older  plantlets  showed  normal  development  of  colour. 
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Sulphur  appeared  to  act  in  much  the  same  partial 
manner  as  iron  when  given  separately. 

Chemical  Abstracts. 

Sucrose  formation  in  potatoes  during  drying. 
II.  C.  J.  de  Wolff  (Biochem.  Z.,  1926,  178,  36 — 
59).— The  formation  of  sucroso  from  starch  when 
intact  potatoes  or  potato  slices  are  dried  (cf. 
A.,  1926,  1183)  is  regarded  as  a  different  process  from 
the  reverse  formation  of  starch  from  sucrose.  Within 
limits,  an  equilibrium  of  the  type  :  starch- f- water 
—  sucrose,  holds,  and  after  slight  drying  leading  to 
increased  sucrose  formation ;  restoration  of  water 
leads  to  an  increase  of  starch  at  the  expense  of 
the  previously  formed  sucrose.  The  starch-forming 
enzyme  {or  process)  is  more  liable  to  destruction  than 
is  the  other  when  water  is  removed,  whereas  the 
latter  condition  promotes  the  activity  of  the  sucrose¬ 
forming  enzyme,  but  if  drying  is  carried  too  far  the 
original  state  cannot  be  regained.  Addition  of  water 
to  a  potato  which  has  not  been  previously  dried  lowers 
the  sucrose  content,  but  the  decrease  in  sucrose  per 
percentage  increase  in  water  content  is  less  than  the 
corresponding  increase  per  percentage  diminution  of 
water  during  drying,  since  in  the  latter  instance  the 
starch-forming  enzyme  is  partly  destroyed.  During 
the  formation  of  sucrose  from  starch  by  drying,  the 
reducing  sugars  of  the  potato  do  not  increase.  The 
difficulties  of  reconciling  such  a  reversible  sucrose 
formation  with  the  accepted  constitution  of  starch 
are  discussed.  J.  Pryde. 

Lecture  experiment  on  the  chemistry  of 
chlorophyll.  A.  von  Lingelsheim  (Ber.  deut.  bot. 
Ges,,  1926,  44,  502 — 504).— Fresh  leaves  of  Phaseolus 
coccineus,  viewed  by  transmitted  light,  show  the 
colour  changes  produced  by  the  action  of  25%  hydro¬ 
chloric  acid  on  the  chlorophyll  of  the  leaf. 

W.  Robson. 

Incrustive  substances  of  plants.  VII.  Deter¬ 
mination  of  hexoses  by  fermentation.  E. 
Schmidt,  F.  Trefz,  and  H.  Schnegg  {Ber.,  1920,  59, 
[B],  2635—2646;  cf.  A.,  1925,  i,  1370).  The  total 
hexoses  (dextrose,  kevulose,  mannose,  and  galactose) 
in  the  products  of  the  hydrolysis  of  hemicelluloses 
are  determined  by  fermentation  with  Lowenbrau 
yeast  at  pn  5-5  (phosphate  buffer)  within  24  hrs. ; 
autofermentation  of  the  jmast  is  avoided  by  previous 
exposure  to  the  air  for  24  hrs.  Zymohexoses  are 
determined  by  fermentation  with  Schizosaccharoimjces 
Pombe  at  pn  3-7  (acetate  buffer).  The  difference 
between  the  data  thus  obtained  is  a  measure  of  the 
galactose  present.  The  latter  sugar  is  not  involved 
in  the  structure  of  the  hemicelluloses  of  Linum 
usitatissimum  or  Picea  excelsa.  H.  Wren. 

Mucilaginous  extracts  of  seaweeds.  P.  Haas 
and  B.  Russell-Wells  (Yearbook  Brit.  Pharm. 
Conference,  1923,  644 — 645). — The  mucilaginous 
extract  obtained  from  Irish  moss,  which  has  been 

designated  as  an  ethereal  sulphate  in  which  an 
organic  complex  is  combined  with  calcium  sulphate. 


is  a  colloidal  electrolyte.  Similar  extracts  have  been 
obtained  from  Ceramium  rubrum,  Ddesserict  sanguined, 

D.  alata,  PolysipJionia  fasligiala,  Plumaria  elegans , 
and  Ascophyllum  modosum. 

Chemical  Abstracts. 

Free  iodine  in  Fatilkenbergia  Doublettii,  Sauv. 

E.  Chemin  and  R.  Legendre  (Compt.  rend.,  1926, 
183,  904 — 906). — Contrary  to  the  statement  of 
Sauvageau  (ibid.,  1925,  181,  293),  free  iodine  is  not 
present  in  Faulkenbergia  Doubleiii,  Sauv.,  but  it  is 
liberated  -when  any  part  of  the  plant,  excepting  the 
young  growing  cells,  is  treated  with  an  acid,  even 
carbonic  acid.  The  iodine  cannot  be  present  as 
iodide,  but  must  be  in  loose  organic  combination. 

H.  E.  F.  Notton. 

Non-protein  cysteine  in  plants.  Attempted 
isolation  of  glutathione  from  the  pea  (Pisum 
sativum ).  A.  Kozlowski  (Biochem,  J.,  1926,  20, 
1346 — 1350). — The  pea  contains  non-protein  cysteine 
in  the  ovules,  young  and  ripe  seeds,  and  in  the  green 
shells  of  the  unripe  fruit.  Cystine  is  present  in  the 
leaves.  Histochemical  tests  suggest  that  cysteine  is 
probably  widespread  in  the  higher  plants,  not  only 
in  the  mcristem,  but  also  in  the  “  reserve  ”  tissues 
and  in  latex.  S.  S.  Zilva. 

Acetyl  groups  in  pectin.  E.  K.  Nelson  (J. 
Amer.  Chem.  Soc.,  1926,  48,  2945— 2946).— The 
acetyl  group  is  not  an  essential  constituent  of  lemon, 
apple,  or  tomato  pectin  (cf.  Ehrlich  and  von  Sommer- 
fcld,  A.,  1926,  441).  F.  G.  Willson. 

Presence  of  amines  in  distillate  from  Kjeldahl 
nitrogen  determinations.  R.  A.  Gortner  and 
W.  F.  Hoffman  (J.  Biol.  Chem.,  1926,  70,  457— 
459).— At  the  end  of  a  normal  Kjeldahl  digestion, 
about  7%  of  the  nitrogen  is  present  in  the  form  of 
volatile  amines;  these  may  amount  to  as  much  as 
20%  of  the  nitrogen  if  tho  digestion  has  been  carried 
out  in  the  presenco  of  a  salt  of  a  dibasic  metal,  e.g., 
magnesium  sulphate.  C.  R.  Harington. 

Duplicate  determinations  as  a  measure  of 
accuracy  in  quantitative  analysis.  A.  Fleisoh 
Biochem.  Z.,  1926, 177,  375 — 388). — A  method  for  the 
calculation  of  mean  errors  of  biochemical  determin¬ 
ations  is  described.  P.  W.  Clotterbuck. 

Dialysis  of  readily  oxidisable  colloid-disperse 
systems.  A.  Gtjtbier  and  B.  Ottenstein  (Bio¬ 
chem.  Z.,  1926,  177,  249 — 252). — An  apparatus  is 
described  for  dialysis  out  of  contact  with  air,  pro¬ 
vision  being  made  for  taking  samples  of  both  inner 
and  outer  solutions.  P.  W.  Clutterbuck. 

Determination  of  carbon  in  dilute  organic 
solutions  :  application  to  urine  and  other 
biological  fluids.  O.  Kauffmann-Cosla  (Bull. 
Soc.  chim.,  1926.  [iv],  39, 1485— 1492).— The  standard 
combustion  method  for  determining  carbon  is  modi¬ 
fied  to  deal  with  the  difficulties  arising  from  the 
evaporation  of  the  solution  and  condensation  of  the 
water.  R.  Brightman. 
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Measurement  of  absorption  over  a  wide 
spectral  range,  including  its  application  to 
glasses.  K.  Schachtschabel  (Ann.  Physik,  1926, 
[iv],  81,  929 — 951). — Hansen’s  step-aperture  arrange¬ 
ment  (Z.  Physik,  1924,  29,  356)  has  been  used  in 
conjunction  with  the  measurement  of  photographic 
negatives  by  a  photo-electric  registering  photometer. 
Transparency  factors  for  seventeen  types  of  glass  and 
two  platinum  films  have  been  determined. 

R.  A.  Morton. 

Vacuum  spectroscopy.  I.  S.  Bowen  (J.  Opt. 
Soc.  Amer.,  1926,  13,  89 — 93). — A  discussion  of 
technique.  L.  F.  Gilbert. 

Measurement  of  the  intensity  of  spectrum 
lines.  T.  It.  Merton  (Proc.  Roy.  Soc.,  1927,  A, 
113,  697 — 703). — The  disadvantages  of  the  neutral 
wedge  method  for  the  determination  of  the  relative 
intensities  of  spectral  lines  (cf.  Merton  and  Nicholson, 
A.,  1916,  ii,  461 ;  1917,  ii,  433;  1920,  ii,  69),  and  of 
the  method  involving  the  measurement  of  the 
densities  of  the  photographic  images  of  the  lines,  are 
discussed.  A  new  method  is  described,  by  which  the 
relative  intensity  of  a  line  is  determined  directly  in 
terms  of  a  standard  continuous  source  of  radiation, 
e.y.,  the  positive  crater  of  a  carbon  arc.  The  spectrum 
under  investigation  is  photographed  without  the 
interposition  of  a  wedge,  whilst  the  standard  con¬ 
tinuous  spectrum  is  photographed  on  the  same  plate 
through  a  wedge  system,  which  consists  of  a  glass 
plate  coated  with  “  Cellire  (Black)  ”  varnish,  ruled, 
and  cemented  on  to  a  Goldberg  gelatin  neutral  wedge 
with  the  ruled  surface  in  contact  with  the  gelatin. 
When  the  wedge  is  mounted,  the  rulings  are  perpen¬ 
dicular  to  the  slit.  Two  methods  may  be  used  to 
determine  the  intensities  of  the  lines,  one  involving 
the  use  of  a  magnifying  glass  only,  whilst  for  more 
complex  spectra  a  comparator  is  used,  by  means  of 
which  identification  and  intensity  measurement  can 
be  made  simultaneously.  The  method  is  specially 
adapted  to  the  measurement  of  the  relative  intensities 
of  lines  in  the  spectra  of  gases  in  vacuum  tubes,  where 
the  physical  width  of  the  lines  is  very  small. 

L.  L.  Bircumshaw. 

Singlet  and  triplet  systems  with  their  inter- 
combinations  forming  one  unit.  L.  S.  Ornstein 
and  H.  C.  Burger  (Z.  Physik,  1926,  40,  403—413).— 
The  whole  of  the  singlet  and  triplet  lines  together  with 
their  inter-combination  lines  having  the  same  n  and 
k  values  aro  regarded  as  an  “  extended  multiplet.” 
For  singlets  and  triplets  without  inter-combination 
lines,  the  summation  rule  for  intensities  holds  for 
lines  not  far  apart.  When  inter-combination  lines 


have  to  be  taken  into  account,  the  problem  is  more 
complex.  The  decrease  of  intensity  along  a  series  is 

discussed.  E.  B.  Ludlam. 

Specific  oscillations  characteristic  of  con¬ 
tinuous  spectra.  A.  Wintner  (Ann.  Physik,  1926, 

[iv],  81,  846 — 854). — Mathematical. 

Fine  structure  and  wave-lengths  of  the  B  aimer 
lines.  W.  V.  Houston  (Astrophys.  J.,  1926,  64, 
81 — 92).— Each  of  the  first  three  lines  of  the  Balmer 
series  in  hydrogen  (studied  at  the  temperature  of 
liquid  air)  is  a  doublet  with  wave-number  differences 
H„  0-315,  H^5  0-331,  Hy  0-353,  and  absolute  wave¬ 
lengths  HQ  6562-852,  6562-716;  H/j  4861 -362, 4861-284; 
Hy  4340-497,  4340-429,  giving  109677-70±0-04  as  the 
value  of  Rydberg’s  constant.  The  apparent  doublet 
separation  decreases  with  an  increase  in  current 
density,  whilst  the  component  of  short  wave-length 
increases  in  relative  intensity.  At  a  sufficiently  high 
current  density,  the  light  polarised  with  its  electric 
vector  perpendicular  to  the  tube  shows  a  wider 
doublet  separation  than  the  light  with  the  electric 
vector  parallel  to  the  tube.  It  is  assumed  that  those 
forbidden  components  for  which  &k=Q  are  present 
are  polarised  with  the  electric  vector  parallel  to  the 
tube  and  increase  in  intensity  with  increase  of  current. 

A.  A.  Eldridge. 

Continuous  spectrum  of  hydrogen.  I.  M. 
Freeman  (Astrophys.  J.,  1926,  64,  122 — 127). — The 
excitation  of  the  continuous  spectrum  of  hydrogen  in 
tubes  employing  hot,  activated  filaments  is  trust¬ 
worthy  and  reproducible.  The  spectral  energy  is 
maximal  between  4800  and  5100  A. 

A.  A.  Eldridge. 

Hydrogen  spectrum  in  the  new  quantum 
theory.  C.  Eckart  (Physical  Rev.,  1926,  [ii],  28, 
927 — 935). — Mathematical.  The  Bom  and  Jordan 
matrices  are  calculated.  Computed  intensity  ratios 
for  the  two  brighter  components  of  Ha  and  H^  are 
not  in  agreement  with  observed  values,  the  discrep¬ 
ancy  being  too  great  to  be  ascribed  to  tho  incomplete¬ 
ness  of  the  model.  A.  A.  Eldridge. 

Continuous  spectrum  of  hydrogen.  W.  H. 
Crew  and  E.  0.  Htjlburt  (Physical  Rev.,  1926,  [ii], 
28,  936 — 946). — The  character  of  the  continuous 
spectrum  of  hydrogen  is  similar,  but  the  intensity 
differs,  when  arising  from  various  sources.  The 
intensity  is  appreciable  near  H„,  rises  slowly  to  a 
maximum  in  the  near  ultra-violet,  and  falls  slowly 
from  300  to  220  A  formula  for  the  distribution 
of  energy  across  the  continuous  spectrum,  involving 
an  unknown  probability  that  the  atom  exists  through 
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the  nth  orbit,  tlio  region  beyond  being  unquantised, 
is  in  qualitative  agreement  with  observation. 

A.  A.  Eldridge. 

Certain  regions  in  the  helium  spectrum.  W. 
Leo  (Ann.  Physik,  1920,  fiv],  81,  757 — 799). — The 
intensities  and  frequencies  of  the  fine  lines  composing 
tho  line  groups  4680  and  3203  of  the  helium  spectrum 
when  excited  by  direct  current  and  by  damped  wave- 
train  oscillations  havo  been  examined  by  means  of  a 
Rowland  grating  having  a  photographic  dispersion  of 
0-97  A.  per  mm.  The  results  are  held  to  be  in  agree¬ 
ment  with  the  theory  of  Sommerfold  rather  than  with 
that  of  Bohr  And  Kramers.  Tho  value  deduced  for 
Avj,  is  0-3459  cm."1  R.  W.  Lent. 

Effects  of  changes  in  potential  and  frequency 
on  the  line  spectrum  of  certain  gases.  J.  A. 
Swindler  (Physical  Rev.,  1926,  [ii],  28,  1130 — 
1140). — Tho  spectra  of  hydrogen,  helium,  neon, 
krypton,  xenon,  nitrogen,  mercury,  and  chlorine 
exhibit  no  differences  for  changes  in  frequency 
between  2  and  0-4  x  10G  alternations  per  sec.  when 
tho  potential  is  constant;  tho  high-frequency  and 
60-cyele  spectra  are  identical  for  pressures  between 
1  and  0  mm.,  but  not  for  low  pressures.  The  lines 
of  mercury  in  a  helium  tube  were  strong  when 
stimulated  with  Tesla  frequencies,  and  the  bands  of 
nitrogen  in  chlorine  tubes  with  00-cycle  currents. 
Tho  differences  arc  duo  to  a  trigger  action  on  tho 
part  of  tho  high-frequency  waves,  making  possible 
the  roleaso  in  the  atom  of  a  greater  variety  of 
quanta.  A.  A.  Eldridge. 

Regularities  in  the  arc  spectra  of  fluorine  and 
chlorine.  T.  L.  de  Bruin  (Z.  Physik,  1926,  39, 
869 — 870). — The  experimental  data  for  fluorine  and 
chlorino  have  been  examined.  Fluorine  has  fewer 
lines  in  tho  visible  region  than  other  halogens ;  they 
are  grouped  into  quadruplet  and  doublet  systems ; 
the  results  so  far  obtained  for  tho  Zeeman  effect  are 
in  good  agreement  with  tho  interval  rule.  Difference 
curves  for  chlorine  are  drawn,  but  their  interpretation 
is  difficult  in  tho  absenco  of  data  for  the  Zeeman 
effect.  E.  B.  Ludlam. 

Double  normal  state  of  the  arc  spectrum  of 
fluorine.  T.  L.  de  Bruin  (Nature,  1926,  118, 
804). — The  lino  006-9  is  identified  as  a  iP-P'  combin¬ 
ation,  and  tho  lines  657-69,  658-31  as  a  2P  combin¬ 
ation.  One  of  tho  -P  term  differences  145-5  (0-02 
volt)  or  325-6  (0-04  volt)  is  assigned  to  the  double 
normal  state  (“  Grundterm  ”)  of  tho  fluorine  atom. 

A.  A.  Eldridge. 

Double  normal  state  of  the  arc  spectrum  of 

fluorine.  H.  Dingle  (Nature,  1927,  119,  86). — 
Do  Bruin's  assignation  of  Millikan’s  complex  hot  spark 

lines  of  fluorine  at  607,  657,  to  Fi  is  criticised  (cf. 
preceding  abstract).  It  is  probable  that  the  extreme 
ultra-violet  lines  are  emitted  by  a  fluorine  atom 
which  has  been  ionised  one  or  more  times. 

A.  A.  Eldridge. 

Al-Doublet  of  argon.  W.  Grotrian  (Z.  Physik, 
1926,  40,  10 — 11).— Calculating  from  the  results  of 
Meissner  (A,,  1926,  766),  the  value  for  the  screening 
constant  for  the  If  ring  of  argon  is  7-3,  in  agreement 
with  tho  figure  7-5  obtained  by  Turner  {ihitl.. 


550)  for  chlorine.  This  value  is  about  one  unit  less 

than  for  elements  of  high  atomic  number. 

E.  B.  Ludlam. 

Electrical  discharge  in  mixed  gases.  F.  R. 
Terroux  (Physical  Rev.,  1926,  [ii],  28,  1242 — 1249). 
— The  principal  lines  and  relative  intensities  of  spectra 
of  argon,  hydrogen,  and  oxygen  in  the  negative  glow 
and  positive  column  of  a  discharge  tube  containing 
argon-hydrogen  (10  :  90,  50  :  50)  and  argon-oxygen 
(10  :  90 ;  50  :  50)  mixtures  are  tabulated.  Whereas 
in  hydrogen  and  helium  the  Balmer  lines  are  more 
strongly  developed  in  the  striation  than  in  the  negative 
glow,  the  reverse  is  the  case  in  hydrogen  and  argon. 
Striai  were  always  produced.  A.  A.  Eldridge. 

Intensities  of  multiplets,  R.  Frerichs  (Ann. 
Physik,  1926,  [iv],  81,  S07— 845).— The  relative 
intensities  of  the  multiplets  of  a  largo  number  of  lines 
in  the  arc  spectra  of  iron,  chromium,  manganese, 
titanium,  and  vanadium  havo  been  examined  by  an 
improved  photometric  method.  The  results  are  held 
to  sustain  tho  relation  advanced  by  Burger  and 
Dorgelo  (Physikal.  Z.,  1925,  26,  756)  between  tho 
sum  of  tho  intensities  of  a  group  of  lines  and  their 
corresponding  quantum  number.  R.  W.  Lunt. 

New  terms  in  the  spectra  of  zinc  and  mercury. 

R.  A.  Sawyer  and  N.  0.  Beese  (Scicnco,  1926,  64, 

44 — 46). — The  four-line  pp'  group  in  the  arc  spectrum 
of  zinc,  re-examined  by  Zumstein,  shows  fine  sharp 
reversals,  whereas  the  diffuse  pair,  20S6-72  and 
2070-11  A.,  shows  broad  diffuse  reversals,  and  hence 
arises  from  deep-lying  terms,  being  classified  as 
2p,,  2D"  and  2pl~2D" .  The  mercury  spectrum 
has  been  photographed  from  2100  to  1500  A.,  and  a 
group  2002-7,  1900-1,  1832-6,  1774-9  is  classified  as 
the  pp1  group  of  Hg  I.  Tho  lines  1987-2  and  1662-6  A. 
aro  classified  as  the  first  pair  of  the  sharp  series  of 
Hg  n.  The  terms  Is,  2 pv  and  2p2  in  the  Hg  n  spectrum 
aro  computed  as  156,300,  106,000,  and  96,200, 
respectively.  A.  A.  Eldridge. 

Stripped  yttrium  (Y  III)  and  zirconium  (Zr  IV) 
I.  S.  Bowen  and  R.  A.  Millikan  (Physical  Rev., 
1926,  [ii],  28,  923 — 926). — The  hot  spark  spectra  of 
Y  in  and  Zr  rv  have  been  identified  and  series  relation¬ 
ships  and  term  values  are  tabulated.  In  yttrium 
and  zirconium,  the  normal  position  of  tho  electron 
is  in  a  4 d  orbit  rather  than  in  a  5s  orbit. 

A.  A.  Eldridge. 

Interpretation  of  spectra,  especially  of  the 
second  long  period.  O.  Laborte  (J.  Opt.  Soc. 
Amer.,  1926,  13,  1 — 24). — The  threo  prevailing 
systems  of  atomic  quantum  nomenclature  aro  men¬ 
tioned,  and  the  interpretation  of  spectra  of  atoms 
with  several  valency  electrons  is  discussed. 

S.  Barratt. 

New  lines  in  the  arc  spectrum  of  europium 
at  normal  pressure  between  3500  and  3100  A. 

S.  Pina  de  Rubies  (Anal.  Fis.  Quim.,  1926,  24,  524— 

527). — A  number  of  new  lines  in  tho  arc  spectrum  of 
europium  at  normal  pressure  between  the  above 
limits  are  described.  G.  W.  Robinson. 

Continuous  spectrum  of  mercury.  (Lord) 
Rayleigh  (Nature,  1926,  118,  767).— The  effect  of 
heat  on  a  stream  of  mercury  vapour,  showing  the 
continuous  spectrum  as  it  distilled  away  from  tho 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


83 


electric  discharge  in  which  it  originated,  is  to  cause 
the,  disappearance  of  the  visual  glow,  but  the  reson¬ 
ance  lino  2537  A.  survives,  together  with  a  continuous 
spectrum  in  the  region  3300  A.  A.  A.  Eldridge. 

Spark  spectra  of  mercury  in  the  ultra-violet 
region.  G.  Dejardin  (Compt.  rend.,  1926,  183, 
1340 — 1342). — Lists  of  lines,  many  of  which  are  new, 
with  their  intensities,  are  given  for  the  three  successive 
groups  of  spark  spectra  Iig  rr,  Hg  hi,  and  Hg  iv  result¬ 
ing  from  the  emission  of  the  ions  Hg+,  Ilg2+,  Hg3*, 
respectively.  The  corresponding  extreme  wave¬ 
lengths  are  1860-10— 2296-12,  1894-06—2301-22,  and 
1881-31 — 2277-46  A.  They  extend  into  the  ultra¬ 
violet  as  far  as  the  Schumann  region,  and  thus  link 
up  the  ordinary  and  extreme  ultra-violet. 

J.  Grant. 

Effect  of  helium  on  the  intensity  of  the  mercury 
spectrum.  W.  G.  Nash  (Science,  1926,  64,  190). — 
A  study  of  the  influence  of  inert  and  radiating  helium 
on  the  spectrum  of  mercury.  The  intensities  of  the 
mercury  lines  increase  on  the  admission  of  helium; 
with  radiating  helium,  helium  lines  appear.  Up  to 
a  helium  pressure  of  0-03  mm.,  the  intensity  increase 
is  greater  for  inert  helium,  but  above  0-06  mm.  the 
effect  is  the  same  for  inert  and  radiating  helium. 

A.  A.  Eldridge. 

Time  intervals  between  the  appearance  of 
certain  spectrum  lines  of  helium  and  of  mercury. 
J.  W.  Beams  and  P.  N.  Rhodes  (Physical  Rev., 
1926,  [ii],  28,  1147— 1150).— Values  are  tabulated  of 
the  times  (0  07— 5-06;|  0-3xl0~8  sec.)  between  the 
appearance  of  various  lines  in  the  visible  region  of 
the  spectra  of  helium  and  mercury.  The  time 
intervals  are  practically  independent  of  the  conditions 
of  excitation,  and  are  believed  to  be  of  the  same  order 
of  magnitude  as  the  differences  in  the  total  times 
between  excitation  and  emission. 

A.  A.  Eldridge. 

Spectrographic  junction  between  the  X-ray 
region  and  the  extreme  ultra-violet.  R.  Thor.eus 
(Nature,  1926,  118,  771). — A  criticism  of  tho  inter¬ 
pretation  of  Dauvillier’s  results  (A.,  1926,  1072). 

A.  A.  Eldridge. 

Effects  of  temperature  on  X-ray  absorption. 
H.  S.  Read  (Physical  Rev.,  1926,  [ii],  28,  898—906).— 
It  is  confirmed  that  with  silver  and  nickel,  rise  of 
temperature  (to  700 — 1000°)  decreases  the  average 
transmission  (1-3 — 1-7%).  The  effect  varies  with  the 
wave-length,  particularly  near  the  K  absorption  limit 
of  silver.  A.  A.  Eldridge. 

Direct  measurement  of  X-ray  mass  scattering 
coefficient.  P.  Hertz  (Physical  Rev.,  1926,  [iij, 

28, 891 — 897). — Values  of  a/p  in  cm.2/g.  were  obtained 
as  follows  for  wave-lengths  of  0-32,  0-43,  0-54,  0-66, 
and  0-79  A.,  respectively :  lithium,  0-133,  0-165, 
0-157,  0-169,  0-200;  boron,  0-154,  0-162,  0-169,  0-165, 
0-179;  carbon,  0-166,  0-182,  0-194,  0-214,  0-234; 
"water,  0-198,  0-206,  0-210,  0-216,  0-228;  sodium, 
0-173,  0-191,  0-248,  — ,  — .  A.  A.  Eldridge. 

Absorption  of  X-rays  from  0-08  to  4-0  A, 
S.  J.  M.  Allen  (Physical  Rev.,  1926,  [ii],  28,  907 — 
"922). — The  fluorescence  absorption  coefficients  can¬ 
not  always  bo  represented  by  a  formula  of  the  type 


T/p=C'?.n,  but  each  element  must  be  considered  by 
itself.  Aluminium  is  suitable  as  a  standard  of  refer¬ 
ence.  In  several  cases,  the  absorption  of  a  low  series 
of  an  element  of  high  atomic  weight  is  tho  samo  as 
that  of  the  next  higher  series  of  some  element  of  lower 
atomic  weight.  A.  A.  Eldridge. 

Precision  measurements  in  the  L-series  of 
the  elements  tungsten  to  uranium.  E.  Fkiman 
(Z.  Physik,  1926,  39,  813 — 827). — A  new  tubular 
spectrometer  is  described  and  the  method  of  making 
exact  measurements  is  given  in  some  detail.  The 
wave-lengths  of  the  alt  a2,  p,,  [32,  and  y  linos  of  the 
nine  elements  are  given  and  a  table  of  frequency 
differences  for  L3,— La,  and  L2—Lv 

E.  B.  Ludlam. 

Theory  of  dispersion  of  X"-rays.  R.  de  L. 
Kronig  (J.  Opt.  Soc.  Amor.,  1926,  12,  547 — 557). — 
The  quantum  theory  of  dispersion  is  applied  to  tho 
refraction  of  X-rays.  A  general  formula  is  given  for 
the  index  of  refraction  in  terms  of  the  atomic  absorp¬ 
tion  coefficient  and  the  critical  frequencies,  and  other 
results  are  obtained.  S.  Barratt. 

Quantum  theory  and  intensity  distribution  in 
continuous  spectra.  J.  R.  Oppenheimer  (Nature, 
1926,  118,  771). — Estimates  of  the  intensity  distribu¬ 
tion  in  continuous  X-ray  absorption  spectra  based 
on  the  quantum  theory  of  aperiodic  phenomena 
support  the  theory  (cf.  Proc.  Camb.  Phil.  Soc.,  1926, 
23,  422).  A.  A.  Eldridge. 

Zeeman  effect  and  the  structure  of  the  arc 
spectrum  of  copper.  L.  A.  Sommer  (Z.  Physik, 
1926,  39,  711 — 750). — In  addition  to  the  well-known 
alkali-like  doublet  system  in  the  are  spectrum  of 
copper,  a  second  system  has  been  established  by 
measurements  of  the  Zeeman  effect,  consisting  of 
doublet  and  quadruplet  terms.  The  alkali-like  series 
is  emitted  by  an  electron  revolving  round  a  coro 
containing  ten  33  electrons ;  the  new  system  is 
emitted  by  an  electron  revolving  round  a  coro  of 
nine  33  electrons  and  one  4,  electron.  A  combination 
relationship  is  deduced  and  represented  graphically 
in  the  form  of  a  cycle  of  electron  jumps  to  which  tho 
appropriate  energy  changes  are  assigned. 

E.  B.  Lhdlam. 

Intensities  of  the  Zeeman  components  in  the 
partial  Paschen-Back  effect.  W.  C.  van  Geel 
(Z.  Physik,  1926,  39,  877 — 878). — The  intensities  of 
the  components  in  the  magnesium  triplet,  3838-29, 
3832-30,  3829-36,  were  found  to  be  in  good  agreement 
with  the  values  predicted  by  quantum  mechanics. 

E.  B.  Ludlam. 

New  quantum  theory  and  the  Zeeman  effect. 
P.  S.  Epstein  (Proc.  Nat.  Acad.  ScL,  1926,  12, 
634 — 638). — Mathematical.  The  difficulties  en¬ 
countered  in  the  treatment  of  tho  Zeeman  effect  by 
means  of  Schrodinger’s  theory  are  avoided  by  a  new 
derivation  of  the  fundamental  equation  for  the 
behaviour  of  a  hydrogen  atom  in  a  uniform  magnetic 
field.  It  is  claimed  that  this  treatment  is  more 
rigorous,  since  the  terms  of  the  second  order  arc  not 
neglected,  as  in  the  older  theory.  R.  W.  Lunt. 

Graphical  constructions  for  movements  in  the 
Stark  efiect.  E.  Btjchwald  (Ann.  Physik,  1926, 
[iv],  81,  958—973). 
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Compton  effect  according  to  Schrodinger’s 
theory.  W.  Gordon  (Z.  Physik,  1920,  40,  117 — 
133). — The  quantum  frequency  and  intensity  of  the 
Compton  effect  are  found  to  be  equal  to  the  geometric 
mean  of  the  corresponding  classical  magnitudes  for 
the  initial  and  final  states  in  the  process. 

E.  B.  JLudlam. 

Directional  distribution  of  electrons  set  free 
by  polarised  X-rays.  F.  Kirchner  (Ann.  Physik, 
1920,  [iv],  81,  1113 — 1128). — An  extended  account 
of  work  published  earlier  (A.,  1920,  708). 

R.  A.  Morton. 

p-Rays  associated  with,  scattered  X-rays. 
J.  M.  Nuttall  and  E.  J.  Williams  (Mem.  Manchester 
Phil.  Soc„  1925—1920,  70,  1—15).— The  Wilson 
cloud  method  has  been  used  to  investigate  short 
(3-ray  tracks  produced  in  a  gas  traversed  by  homo¬ 
geneous  X-rays  which  have  been  identified  with  recoil 
electrons  associated  with  the  scattering  of  the  X-rays. 
Data  have  been  obtained  in  oxygen  and  in  nitrogen 
for  0-014  A.,  and  in  air  for  0-57,  0-35  A.  According 
to  the  theory  of  quantum  scattering,  the  ratio  of 
the  number  of  short  tracks  to  the  number  of  long 
tracks  should  be  equal  to  the  ratio  of  the  scattering 
coefficient  to  the  absorption  coefficient  multiplied 
by  the  fraction  of  scattered  quanta  which  give  suffi¬ 
cient  energy  to  the  scattering  electrons  to  enable 
them  to  leave  their  parent  atoms.  This  fraction  has 
been  calculated  on  theoretical  grounds,  and  the  data 
now  cited  give  values  agreeing  within  15%  with  those 
calculated.  R.  W.  Ltjnt. 

Source  for  resonance  radiation.  M.  A.  Tuve 
(Nature,  1927,  119,  85). 

Polarisation  by  electron  impact.  J.  A. 
Eldridge  and  H.  F.  Olson  (Physical  Rev.,  1926, 
[ii],  28,  1151 — 1156). — The  spectrum  of  mercury 
vapour,  excited  by  low-velocity  electrons,  shows 
polarisation  of  the  lines  of  the  first  subordinate  series 
in  directions  in  accord  with  theory.  Results  for  the 
second  subordinate  series  are  not  in  agreement  with 
theory,  A.  A.  Eldridge. 

Lattice  energy  and  the  work  of  escape  of 
electrons  from  calcium.  J.  J.  Weigle  (Z. 
Physik,  1926,  40,  539 — 544). — The  lattice  energy  of 
calcium  is  calculated  on  the  assumption  that  the 
electrons  in  the  metal  are  arranged  in  a  lattice 
similar  to  that  of  the  fluorine  in  fluorite.  The  work 
of  escape  is  calculated  as  2-17  volts,  in  satisfactory 
agreement  with  values  found  by  others.  The  inner 
configuration  of  the  metallic  crystal  is  discussed. 

E.  B.  Ludlam. 

Coupling  of  the  quantum  vectors  for  neon, 
argon,  and  some  hydrocarbon  groups.  S. 

Goudsmit  and  E.  Back  (Z.  Physik,  1926,  40,  530— 

538). — The  possibilities  of  coupling  are  applied  to  the 
case  of  the  interaction  of  two  electrons.  The  spectro¬ 
scopic  evidence,  particularly  that  furnished  by  the 
Zeeman  effect,  shows  that  the  scheme  due  to  Russell 
and  Saunders  is  applicable  for  silicon  and  the  ground 
terms  of  neon  and  argon,  but  in  all  other  cases 
another  scheme  must  be  adopted  which  is  in  better 
agreement  with  observation  as  one  passes  from  neon 
and  silicon  to  tin  and  lead.  E.  B.  Ludlam. 


Voltage-intensity  relations  of  mercury  lines 
below  ionisation.  D.  R.  White  (Physical  Rev,, 
1926,  [ii],  28,  1125 — 1135). — Accelerating  voltage- 
intensity  curves  were  obtained  for  28  mercury  lines 
between  5500  and  2500  A.,  and  the  photographic 
densities  of  the  lines  at  10-2  volts  are  tabulated. 
The  extrapolated  minimum  accelerating  potentials 
for  excitation  of  the  lines  agree  with  the  theoretical 
values,  except  for  the  lino  4078  A.  Where  two  or 
more  lines  had  the  same  outer  orbit,  the  curves  were 
identical  when  the  intensity  scales  were  so  chosen 
that  the  curves  coincided  at  one  point. 

A.  A.  Eldridge. 

Electron  affinity  of  hydrogen.  G.  Joos  and 

G.  F.  Huttig  (Z.  Physik,  1926,  40,  331—332;  cf. 
A.,  1926,  1189). — A  new  determination  of  the  lattice 
constant  of  sodium  hydride  leads  to  the  value  0-927 
for  the  density,  and  this  gives,  by  different  methods 
of  calculation,  values  for  the  electron  affinity  of 
hydrogen  between  +15  and  +35  kg.-cal. 

E.  B.  Ludlam. 

Critical  potentials  and  X-ray  term  values. 
(Miss)  A.  C.  Davies  and  F.  Horton  (Phil.  Mag.,  1926, 
[vii],  2,  1253 — 1263). — A  general  discussion  on  the 
measurement  of  critical  potentials,  the  interpretation 
of  tho  results,  and  their  relationships  with  X-ray 
spectral  determinations.  A.  E.  Mitchell. 

Ferromagnetism  of  nickel  and  the  quantum 
state  of  the  atom.  D.  Rozansky  (Physikal.  Z., 
1926,  27,  779—787). — An  attempt  has  been  made  to 
determine  the  quantum  states  of  the  nickel  atom 
from  the  ferromagnetic  behaviour  of  nickel  in  tho 
neighbourhood  of  the  Curie  point.  Two  states,  corre¬ 
sponding  with  s  and  d2  terms,  suggest  themselves.  A 
new  hypothesis  concerning  the  number  of  ferro¬ 
magnetic  atoms  has  been  introduced.  At  the  lowest 
temperatures,  this  number  corresponds  with  25%  of 
the  nickel  atoms,  whilst  at  the  Curie  point  it  has 
increased  to  40%.  A  decrease  in  the  concentration 
of  ferromagnetic  atoms  occurs  at  higher  temperatures. 
The  temperature  variations  follow  linear  relations 
outside  the  region  610 — 680°  Abs.  (Curie  point 
631-8°  Abs.).  These  ideas  provide  a  satisfactory 
account  of  the  magnetic  behaviour  of  nickel. 

R.  A.  Morton. 

Thermionic  properties  of  the  rare-earth. 

elements.  E.  E.  Schumacher  and  J.  E.  Harris, 
(J.  Amcr.  Chem.  Soc.,  1926,  48,  3108— 3114).— The 
thermionic  emission  of  the  rare-earth  metals  (those 
of  the  cerium  group  in  powder  form  and  those  of 
the  yttrium  group  alloyed  with  aluminium)  was 
investigated  by  two  simple  methods.  The  electron 
emission  of  these  metals  is  about  10s  times  that  of 
tungsten;  it  is  hindered  when  the  metal  is  alloyed 
with  aluminium.  S.  R.  Tweedy. 

Photo-electric  properties  of  thin  films  of: 
alkali  metal,  II,  Phenomena  at  high  temper¬ 
atures,  II.  E.  Ives  (Astrophys.  J.,  1926,  64,  128— 
135;  cf.  A.,  1925,  ii,  344). — Thermionic  currents  and, 
on  illumination,  photo-electric  currents,  obtained 
when  a  platinum  ribbon  is  electrically  heated  in 
caesium  vapour  at  low  pressure,  increase  with  the 
temperature  to  a  sharp  maximum,  and  then  decrease 
to  negligible  values.  Thermionieally  emitted  electrons- 
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cannot  be  due  to  an  internal  photo-electric  excit¬ 
ation.  A.  A.  Eldridge. 

Active  nitrogen.  R.  C.  Johnson  (Nature,  1927, 
119,  9 — 10). — The  view  of  Willey  and  Rideal  (A., 
1926,  893,  1213)  that  active  nitrogen  consists  of 
metastablc  molecules  having  an  energy  of  about 
42,500  g.-cal.  per  g.-mol.  is  not  readily  reconciled 
with  spectroscopic  data.  The  formation  and  decom¬ 
position  of  a  quasi-stable  molecule,  e.g.,  N2I2,  can 
scarcely  account  for  the  excitation  of  the  iodine  lino 
2061  A.,  and  activated  nitric  oxide  molecules  cannot 
account  for  all  the  spectra  which  active  nitrogen  is 
capable  of  exciting.  The  theory  that  active  nitrogen 
is  atomic  nitrogen  is  preferred.  A.  A.  Eldridge. 

Directional  distribution  of  electrons  liberated 
by  X-rays.  F,  Kirchner  (Physikal.  Z.,  1926,  27, 
799 — 801 ;  cf.  A.,  1926,  768). — The  electrons  can  be 
liberated  by  either  a  photo-effect  or  a  Compton 
effect.  Experiments  on  the  former,  using  carbon 
dioxide  and  argon,  show  that  over  the  range  investig¬ 
ated  the  distribution  curve  is  independent  of  wave¬ 
length  and  the  work  necessary  for  electron  liberation ; 
the  distribution  curve  follows  approximately  a  third- 
power  sine  function.  For  the  Compton  effect,  there 
is  an  accumulation  in  a  direction  perpendicular  to  the 
electric  vector.  R.  A.  Morton. 

Significance  of  certain  critical  potentials  of 
mercury  in  terms  of  metastable  atoms  and 
radiation.  H.  A.  Messenger  (Physical  Rev.,  1926, 
[ii],  28,  962 — 975).— When  the  critical  potentials  of 
mercury  are  examined  by  a  method  distinguishing 
between  effects  due  to  metastable  atoms  and  those 
due  to  true  radiation,  all  the  breaks  found  by  Franck 
and  Einsporn  (Z.  Physik,  1920,  2,  18)  except  those 
at  5-76,  6-73,  and  8-35  volts  are  shown  to  be  associ¬ 
ated  with  increased  production  of  metastable  atoms, 
and  breaks  at  6-04,  6-30,  7-12,  7-46,  and  8-09  volts 
are  shown  to  be  due  mainly  to  the  formation  of 
metastable  atoms.  Breaks  at  6-7  and  8-35  volts 
are  due  to  radiation  of  wave-length  1849  A. 

A.  A.  Eldridge. 

Kinematics  of  an  electron  with  an  axis.  L,  H. 
Thomas  (Phil.  Mag.,  1927,  [vii],  3,  1—22).— 

Mathematical. 

Configuration  of  a  Lorentz  electron  moving 
arbitrarily  along  a  straight  line.  S.  C.  Wang 

(Physical  Rev.,  1926,  [ii],  28,  1309— 1314).— A  differ¬ 
ential  equation  is  obtained  which  is  invariant  under 
a  Lorentz  transformation.  The  exact  solution  of 

the  equation  is  obtained.  A.  A.  Eldridge. 

Value  of  the  potential  in  the  interior  of  a 
moving  group  of  electrons.  P.  Bricotjt  (Compt. 
rend.,  1926,  183,  1269 — 1271). — Poisson’s  equation 

for  the  determination  of  the  distribution  of  the 
potential  between  two  electrodes  is  applied  to  plane 
electrodes,  and  to  coaxial  cylindrical  electrodes.  It 
is  concluded  that  in  the  determination  of  the  reson¬ 
ance  potential  of  a  gas  by  the  method  of  electronic 
shock  the  electrodes  should  be  placed  so  that  the 
electronic  current  is  sufficiently  feeble  to  maintain 
a  constant  potential  at  different  points  in  the  gas. 

J.  Grant. 


Velocity  filter  for  electrons  and  ions.  W,  R. 
Smythe  (Physical  Rev.,  1926,  [ii],  28,  1275 — 1286). — 
As  a  substitute  for  magnetic  analysis,  particularly 
in  positive-ray  work,  a  method  employing  two  identi¬ 
cal  alternating  electric  fields  is  proposed,  and  theoretic¬ 
ally  worked  out.  A.  A.  Eldridge. 

Effect  of  light  on  the  electron  emission  from 
hot  filaments.  W.  H.  Crew  (Physical  Rev.,  1926, 
[ii],  28,  1265 — 1274). — Hot,  oxide-coated  platinum 

filaments  show  increased  electron  emission  when 
exposed  to  the  light  from  a  quartz  mercury  arc. 
The  results  suggest  that  the  action  of  the  light  is 
to  free  electrons  from  a  thin  film  of  metal  of  which 
the  work-function  varies  with  the  temperature  of  the 
filament.  A.  A.  Eldridge. 

Determination  of  electronic  charge  from 
measurements  of  shot-effect  in  aperiodic  cir¬ 
cuits.  N.  H.  Williams  and  H.  B.  Vincent  (Physical 

Rev.,  1926,  [ii],  28,  1250 — 1264). — The  mean  value 
4-774 x  10  10  e.s.u.  is  obtained.  A.  A.  Eldridge. 

Experiments  with  high-voltage  cathode  rays 
outside  of  the  generating  tube.  W.  D.  Coolidge 
and  C.  N.  Moore  (J.  Franklin  Inst.,  1926,  202, 
722 — 735).— The  effect  of  cathode-ray  bombardment 
on  a  variety  of  substances,  including  quartz,  diamond, 
halite,  rosin,  shellac,  milk,  bacteria,  fruit,  flies,  plant 
and  animal  tissues,  is  described  in  a  general  manner. 
The  cathode-ray  tube  was  operated  with  potentials 
in  the  range  100—200  kilovolts.  R.  W.  Lunt. 

Ionisation  by  electrons  in  a  homogeneous 
electric  field.  F.  M.  Penning  (Z.  Physik,  1926, 
40,  4 — 9). — The  number  of  collisions,  the  loss  of 
energy  on  elastic  collision,  and  the  number  of  ionis¬ 
ations  per  unit  length  are  calculated.  For  neon 
more  than  10%  of  the  electrons  leaving  the  cathode 
produce  excitation  and  rather  less  than  90%  produce 
ionisation.  E.  B.  Ludlam. 

Ionisation  of  atoms  by  electron  impact.  E.  O. 
Lawrence  (Physical  Rev.,  1926,  [ii],  28,  947 — 
961). — By  the  use  of  electron  beams  having  sharp 
upper  limits  of  velocity  distribution,  critical  potentials 
in  mercury  vapour  were  determined  as  follows  :  10-40, 
10-60,  11-29  (all  ±0-2%),  11-70  (±0-3%),  12-06  volts. 
The  relative  maximum  probabilities  of  the  several 
types  of  inelastic  impacts  are  calculated.  It  is  sug¬ 
gested  that  light  quanta  and  electrons  obey  the  same 
general  laws  in  processes  involving  ionisation  of 
atoms  and  molecules.  In  particular,  the  prob¬ 
ability  of  atomic  ionisation  of  a  certain  type  by  a 
light  quantum  is  the  same  function  of  its  energy, 
except  as  regards  constants,  as  that  of  the  corre¬ 
sponding  electron  inelastic  impact. 

A.  A.  Eldridge. 

Collisions  of  the  second  kind  between  ions  and 
atoms  or  molecules.  H.  D.  Smyth,  G.  P.  Harn- 
well,  T.  R,  Hogness,  and  E.  G.  Lunn  (Nature,  1927, 
119,  85 — 86). — Mixtures  of  two  gases,  in  equal 
amounts,  were  ionised  by  electron  impact,  the  impact 
electrons  having  velocities  well  above  the  ionisation 
potentials.  The  relative  amount  of  that  ion  corre¬ 
sponding  with  the  higher  ionisation  potential  decreased 
regularly  with  increase  of  pressure,  indicating  collision 
between  ions  and  atoms  or  molecules.  The  cases 
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studied  were  :  He+-|-Ne=Ne+-|-He ;  Ne+-j-A—A+-f- 
Ne;  A++NO=NO+-f  A;He++NO=NOt+He.  Tlio 
ionisation  potentials  of  helium,  neon,  argon,  and 
nitric  oxide  are  24-5,  21-5,  15-4,  and  9  volts,  respect¬ 
ively.  Computed  relative  probabilities  of  ionisation 
accord  with  the  results  of  Compton  and  Van  Voorhis 
(A.,  192G,  769).  A.  A.  Eldridoe. 

Electrification  of  dust  clouds.  V.  E.  Whitman 
(Physical  Rev.,  192G,  [ii],  28,  1287— 1301).— All  dust 
clouds  contain  positive,  negative,  and  neutral  par¬ 
ticles.  The  sign  does  not  depend  on  the  size;  the 
large  particles  carry  most  of  the  charge. 

A.  A.  Eldridoe. 

Gas  ion  mobilities  in  ether-hydrogen  mix¬ 
tures.  L.  B.  Loeb  (Proc.  Nat.  Acad.  Sci.,  192G, 
12,  G17 — G21). — Measurements,  by  the  Franck  modi¬ 
fication  of  the  Rutherford  alternating-current  method, 
have  been  made  of  the  mobilities  of  the  ions  in 
mixtures  of  pure  ethyl  ether  and  dry  hydrogen  in 
fields  of  the  order  of  25 — 50  volts  cm.'1,  and  in  the 
pressure  range  GOO — 760  mm.,  at  21 — 23°.  The  results 
are  in  agreement  with  the  law  of  mixtures  proposed  by 
Blanc  (J,  Physique, 1908,  [iv],  7, 825)  for  concentrations 
of  ether  greater  than  30%.  At  lower  ether  concen¬ 
tration,  abnormally  low  values  are  obtained  for  the 
positive  ions,  which  are  held  to  sustain  the  view  that 
these  are  to  be  associated  with  selective  changes  in 
concentration  of  one  of  the  gases  about  an  ion  in 

a  cluster.  R.  W.  Lent. 

Spectroscopic  interpretation  of  magneton 

numbers  in  the  iron  group.  0.  Laporte  and  A. 
Sommerfeld  (Z.  Physik,  192G,  40,  338 — 343). — A 
theoretical  paper  in  which,  by  developing  the  work  of 
Hund  (A.,  1925,  ii,  912)  on  the  spectroscopic  deter¬ 
mination  of  the  magneton  numbers  of  the  rare  earths, 
the  author  proceeds  to  a  discussion  of  the  magneton 
numbers  of  the  metals  of  the  iron  group,  with  par¬ 
ticular  reference  to  the  anomalies  shown  by  copper 
and  nickel,  and  of  the  temperature  variation  of  their 
susceptibilities.  R.  W.  Lent. 

Magnetic  displacement  of  spectral  lines.  W. 
Wien  (Ann.  Physik,  1926,  [iv],  81,  994—998;  cf. 
A.,  1923,  ii,  349). — The  nature  of  the  carriers  in  the 
emission  of  spectral  lines  can  be  ascertained  by 
experiments  on  electrical  deflexion.  Magnetic  de¬ 
flexion  is  now  shown  to  extend  and  confirm  the 
earlier  work.  R.  A.  Morton. 

Susceptibility  of  gases,  Curie’s  law,  and  dia¬ 
magnetism  of  flame  gases.  W.  Gerlach  and 
E.  Lehrer  (Ann.  Physik,  192G,  [iv],  81,  1129— 
1134). — Two  simple  experiments  in  demonstration 
of  Curie’s  law  for  paramagnetic  gases  are  described. 
The  well-known  experiment  in  demonstration  of  tho 
diamagnetism  of  flame  gases  is  not  unequivocal. 

R.  A.  Morton. 

Revision  of  the  atomic  weight  of  titanium. 
Analysis  of  titanium  tetrachloride.  II.  G.  P. 
Baxter  and  A.  Q.  Butler  (J.  Amer.  Chem.  Soc., 
1926,  48,  3117 — 3121 ;  cf.  A,  1923,  ii,  498).— The 
atomic  weight  previously  found  for  titanium,  viz., 
47-90  (01=35-458),  is  confirmed  by  tho  use  of 
more  refined  analytical  methods. 

S.  K.  Tweedy. 


Existence  and  half  [-value]  period  of  radium-C'. 
A.  W.  Barton  (Phil.  Mag.,  1926,  [vii],  2,  1273— 
1282). — The  previous  work  of  Fajans  (A.,  1911,  ii, 
569;  1912,  ii,  S24)  and  of  Jacobsen  (ibid.,  1924,  ii,  142) 
on  the  existence  and  half-value  period  of  radium-C' 
is  discussed  and  the  experiments  of  Jacobsen  have 
been  repeated.  These  experiments  confirm  the  results 
of  Jacobsen  in  showing  that  radium-C'  does  exist  and 
that  its  half-value  period  is  of  the  order  of  10  6  sec. 

A.  E.  Mitchell. 

Separation  of  radium  and  of  mesothorium-t 
from  barium  by  the  ionic  migration  method. 
J.  Kendall,  E.  R.  Jette,  and  W.  West  (J.  Amer. 
Chem.  Soc.,  1926,  48,  3114 — 3117). — Migration  ex¬ 
periments  by  the  moving  boundary  method  indicate 
that  the  isotopic  radium  and  mesothorium-1  ions 
have  greater  mobilities  than  the  barium  ion  and  a 
separation  of  tlio  latter  from  the  former  by  this 
method  is  practicable.  The  ionic  mobility  increases 
with  atomic  weight  throughout  tho  alkaline-earth 
group.  S.  K.  Tweedy. 

Influence  of  the  nature  of  the  source  on  the 
liberation  of  radon.  G.  Vaugeois  (Compt.  rend., 
192G,  183,  1277 — 1279). — Sources  of  radon  for 
therapeutic  purposes  have  been  prepared  from  radio¬ 
active  salts,  tho  liberation  of  the  emanation  being 
assisted  by  moistening  them  with  aqueous  glycerol, 
which  absorbs  very  little  of  the  emanation.  Pure 
carbon,  quartz,  or  silica  was  used  as  an  inert  base 
for  the  source.  When  the  source  had  assumed  a 
state  of  radioactive  equilibrium,  the  emanation  was 
allowed  to  accumulate,  and  was  determined  daily  by 
aspirating  the  air  charged  with  emanation  into  a  gas 
condenser.  After  a  year,  the  activities  of  the  sources 
were  constant.  In  24  hrs.,  44-5,  55,  and  58%  of 
the  accumulated  emanation  was  obtained  from  radio¬ 
active  iron  hydroxide,  iron  chromate,  and  a  radio¬ 
active  solution  absorbed  on  pure  charcoal,  respect¬ 
ively.  J.  Grant. 

Radioactivity  of  rubidium  extracted  from 
lepidolite  and  zinnwaldite  of  Japan.  S.  IimorI 
and  J.  Yoshimtjra  (Bull.  Chem.  Soc.  Japan,  1926, 
1,  215 — 219). — Rubidium  was  separated  from  some 
Japanese  lithia  micas  by  a  method  involving  its 
precipitation  as  rubidium  chlorostannate.  The  p-ray 
activity  of  preparations  of  rubidium  sulphate  from 
Tanokami  zinnwaldite  and  Nagatori  lepidolite  and 
of  a  Kahlbaum’s  specimen  was  found  to  be  nearly 
constant,  and  hence  it  is  concluded  that  the  activity 
of  rubidium  boars  no  relation  to  its  mineral  source 
(cf.  Campbell,  A.,  1909,  ii,  288).  A.  S.  Corbet. 

Radioactivity  of  potassium  and  its  geological 
significance.  A.  Holmes  and  R.  W.  Lawson 
(Phil.  Mag.,  1926,  [vii],  2,  1218 — 1233). — It  has  been 
shown  that  in  the  earth’s  crust  the  rate  of  production 
of  heat  from  the  radioactive  disintegration  of  rubidium 
must  be  insignificant  in  comparison  with  that  pro¬ 
duced  by  potassium,  which  latter  is  of  the  same  order 
as  that  developed  by  uranium  and  thorium,  and  must 
have  exerted  an  important,  if  not  a  controlling, 
influence  on  the  igneous  history  of  the  earth.  The 
yearly  production  of  heat  from  the  disintegration  of 
uranium,  thorium,  and  potassium  has  been  estimated 
to  he,  in  an  average  igneous  rock,  ll-4xlCk6;  in  an 
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average  granite,  15-9  X  lO-5 ;  and  in  an  average 
plateau  basalt,  3-9  X  10~°  g.-cal./g.  It  is  concluded 
that  not  more  than  1%  of  the  radioactive  rays  can 
be  expended  in  any  other  way  than  by  conversion 
into  heat.  When  a  geothermal  gradient  of  35°/km. 
and  an  average  thermal  conductivity  of  0-006  c.g.s.u. 
are  assumed  for  the  earth’s  crust,  the  above  figures 
lead  to  the  result  that  the  thickness  of  the  continental 
crust  must  bo  less  than  30,  and  probably  does  not 
exceed  20  km.,  on  the  average,  a  result  which  is  in 
fair  agreement  with  recent  seismic  observations.  For 
reconciliation  with  isostatic  data,  this  thickness  of 
crust  requires  that  the  substratum  must  have  a 
density  of  3-4 — 3-5,  and  it  is  concluded  that  it  is 
most  probably  composed  of  eclogite. 

A.  E.  Mitchell. 

Radioactivity  of  certain  Czechoslovakian  rocks. 
J,  Sebor  (Chem.  Listy,  1926,  £0,  511 — 516). 

Absorption  of  (3-rays  by  matter.  H.  Brennen 
(Compt.  rend.,  1926, 183, 1342 — 1344). — A  generalised 
form  of  Fournier’s  formula  (A.,  1926,  880)  for  the 
coefficient  of  mass  absorption  of  (3-rays  (u/p)  by 
compound  bodies  is  deduced.  The  formulas,  how¬ 
ever,  give  different  values  of  g/p  for  molecules  which 
contain  different  isotopes  of  the  same  element.  This 
is  improbable,  since  g/p  depends  on  the  atomic  num¬ 
ber,  and  not  on  the  atomic  weight.  If  Fournier’s 
atomic  masses  are  replaced  by  atomic  numbers,  an 
expression  is  obtained  which  may  bo  simplified  in 
cases  where  the  atomic  numbers  of  the  components 
are  approximately  equal.  The  two  last  expressions 
then  give  values  of  p/p  in  better  agreement  with  the 
experimental  values  than  do  Fournier’s  equations. 

J.  Grant. 

Temperature  coefficient  of  y-ray  absorption. 
L.  Bastings  (Nature,  1927,  119,  51). — The  coefficient 
of  y-ray  absorption  of  lead  over  a  range  of  250°  is 
shown  to  increase  by  about  0-2%  per  100°  rise  of 
temperature  (cf.  Read,  A.,  1926,  551). 

A.  A.  Eldridge. 

Properties  of  high-frequency  radiations.  J.  A. 

Gray  (Nature,  1926,  118,  801—802). 

Natural  ionisation  in  spherical  containers. 
Theoretical.  J.  W.  Broxon  (Physical  Rev.,  1926, 

[ii],  28,  1071— 10S5). 

Artificial  disintegration  of  the  lead  atom. 
A.  Suits  and  A.  Karssen  (Z.  Elektrochem.,  1926, 
32,  577 — 586). — Details  are  given  of  experiments 
previously  reported  (A.,  1926,  106)  on  the  production 
of  traces  of  mercury  (1)  during  the  operation  of  a 
silica-lead  lamp  with  high  currents  at  low  voltages 
and  (2)  during  the  dispersion  of  lead  electrodes  by  a 
high-voltage  discharge  under  carbon  disulphide. 
Although  by  the  former  method  strong  mercury 
spectra  were  obtained  (photographs  given)  and  in 
one  case  5  mg.  of  mercury  were  isolated  from  850  g. 
of  lead-  which  had  been  used  in  the  lamp  for  188  hrs., 
conditions  favourable  to  transmutation  were  difficult 
to  reproduce;  the  latter  method  is  better  in  this 
respect.  With  a  frequently  interrupted  current  of 
10  milliamp.  at  160,000  volts  for  1  hr.,  30  g.  of  dis¬ 
persed  lead  yielded  0-1 — 0-2  mg.  of  mercuric  iodide. 
The  former  method  is  now  being  modified  to  permit 


the  use  of  high  voltages  and  currents  as  high  as 
possible  in  an  atmosphere  of  nitrogen, 

H.  J.  T.  Ellingham. 

Synthesis  of  elements.  F.  H.  Loring  (Chem. 
News,  1926,  133,  356 — 358). — A  continuation  of 
previous  attempts  (A.,  1926,  656)  to  synthesise 

elements  in  the  X-ray  tube.  Although  the  results 
are  not  always  reproducible,  some  spectroscopic 
evidence  has  been  obtained  which  suggests  that 
under  appropriate  conditions  atoms  condense  to 
form  elements  not  present  in  the  original  mixture. 
It  is  suggested  that  the  masses  of  the  atoms  which 
condense  are  additive,  and  also  their  atomic  numbers, 
but  from  the  latter  sum  4  must  be  subtracted, 

J.  S.  Carter. 

Synthesis  and  disintegration  of  atoms  as 
revealed  by  the  photography  of  Wilson  cloud 
tracks.  W.  D.  Harkins  and  H.  A.  Shad  duck 
(Nature,  1926,  118,  875 — 876). — An  examination  of 
34,000  photographs,  showing  about  270,000  a-particle 
tracks  of  8-6  cm.  range,  revealed  two  cases  in  which 
an  a-particle  attached  itself  to  a  nitrogen  nucleus 
(cf.  Blackett,  A.,  1925,  ii,  256).  Values  for  one  case 
are  given;  11%  of  the  kinetic  energy  is  stored  in 
the  atom,  presumably  oxjrgen  of  mass  17,  which  is 
synthesised.  The  smallest  velocity  of  the  a-particle 
which  has  so  far  been  sufficient  to  disintegrate  a 
nitrogen  atom  corresponds  with  a  remaining  range 
at  15°  of  6-2  cm. ;  thus  positive  results  would  not 
have  been  obtained  with  a-particles  from  polonium, 
which  have  been  stated  to  liberate  hydrogen  particles 
from  aluminium.  A.  A.  Eldridge. 

Existence  of  the  sub-electron.  J.  Mattauch 
(Z.  Physik,  1926,  40,  551— 556).— Polemical.  Ehren- 
haft’s  criticisms  of  the  author’s  work  are  controverted 
(cf.  A.,  1926,  880).  E.  B.  Ludlam. 

Structure  of  sodium.  H.  Collins  (Chem.  News, 
1926,  133,  501— 405).— Speculative. 

Atomic  structure  and  the  quantum  theory.  I. 
H.  Mark  (Z.  angew.  Chem.,  1927,  40,  16 — 20). — A 
review  of  modem  atomic  theories  showing  how  they 
have  developed  from  the  older  theories  and  discussing 
the  principles  on  which  they  are  based. 

A.  R.  Powell. 

Quantum  theory  of  the  specific  heat  of 
hydrogen.  I.  Relation  to  the  new  mechanics, 
band  spectra,  and  chemical  constants.  J.  H. 
van  Vleck  (Physical  Rev.,  1926,  [ii],  28,  980 — 
1021). — Satisfactory  specific  heat  curves  are  obtained 
when  whole  quanta  are  used,  or  when  the  state 
m= i  is  excluded.  Recent  theories  of  the  secondary 
spectrum  of  hydrogen  give  moments  of  inertia  more 
easily  reconciled  than  older  values  with  the  specific 
heats.  According  to  the  correspondence  principle, 
the  angular  momentum,  even  in  a  non-polar  molecule, 
can  change  by  zero  or  hj 2~,  provided  there  are 
simultaneous  electron  jumps,  thus  causing  difficulty 
in  Ehrenfest  and  Tolman’s  theory.  Croze  and 
Dufour’s  peculiar  Zeeman  doublets  may  be  due  to 
loose  coupling  of  the  spin  axis  of  the  valency  electron 
in  either  the  initial  or  final  state,  but  not  in  both. 
The  Stern-Tetrode  formula  for  chemical  constants 
requires  modification.  The  moment  of  inertia,  10*41 
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g.  cm.2,  often  deduced  for  the  hydrogen  molecule 
from  chemical  constants,  is  erroneous. 

A.  A.  Eldridge. 

Quantum  theory  of  the  specific  heat  of 
hydrogen.  II.  Comparison  of  various  theories 
with  experiment.  E.  Hutchisson  (Physical  Rev., 
1920,  [ii],  28,  1022 — 1029). — A  review.  Average 
values  for  temperatures  up  to  1000°  arc  tabulated. 
A  satisfactory  temperature-specific  heat  curve  for 
hoth  high  and  low  temperatures,  based  on  an  elastic 
model,  is  obtained  with  (a)  the  a  priori  probability 
p—'2m  for  whole  quanta,  and  (6)  p=2m,  m=i  ex¬ 
cluded,  for  half  quanta.  Half  integral  vibrational 
quantum  numbers  do  not  appreciably  affect  the 
specific  heat  except  to  change  an  arbitrary  constant 
(cf.  preceding  abstract).  A.  A.  Eldridge. 

Principle  of  correspondence.  E.  0.  Lawrence 
(Science,  1926,  64,  142). — When  mercury  vapour  is 
bombarded  by  electrons  of  homogeneous  velocities, 
critical  potentials  are  observed  at  10-6,  11-2,  11*6, 
and  11*9  volts,  the  minimum  ionising  potential  being 
10-4  volts.  The  probability  of  ionisation  is  finite 
when  the  electron  has  just  enough  energy  to  ionise 
the  mercury  atom,  decreasing  with  increasing  electron 
energy  to  the  next  critical  potential,  thereafter  rising 
and  falling  alternately.  It  is  suggested  that  electrons 
and  radiation  quanta  obey  the  same  general  laws, 
expressed  as  functions  of  their  energy,  concerned 
with  ionisation  of  atoms.  In  particular,  the  prob¬ 
ability  that  an  electron  will  produce  a  given  type  of 
ionisation  expressed  as  a  function  of  its  energy  is  of 
the  same  form  as  the  corresponding  probability 
function  for  radiation  quanta.  A.  A.  Eldridge. 

Grouping  of  electrons  in  the  atom.  H.  Less- 
heim  and  R.  Samuel  (Z.  Phvsik,  1926,  40,  220 — 
236;  cf.  Samuel  and  Markowicz,  A,,  1926,  881). — 
The  electrons  in  the  elements  in  the  short  periods 
are  divided  into  sub-groups  from  a  consideration  of 
the  spectroscopic  evidence  for  the  normal  state.  The 
term  with  the  smallest  inner  quantum  number  is 
taken  as  that  of  the  normal  state,  both  for  regular 
and  irregular  terms.  The  elements  nitrogen  and 
phosphorus  differ  from  the  rest,  the  three  outer 
electrons  being  symmetrical.  The  same  principle  of 
grouping  is  extended  to  the  elements  from  scandium 
to  copper  and  discussed  in  connexion  with  the  chemical 
evidence,  variable  valency,  and  stability  of  com¬ 
pounds.  E.  B.  Ludlam. 

Electronic  structure  of  the  atom  and  the  quan¬ 
tum  theory.  A.  Sommerfeld  (Mem.  Manchester 
Phil.  Soc.,  1925 — 1926,  70,  141—151). 

Undulatory  theory  of  the  mechanics  of  atoms 
and  molecules.  E.  Schro dinger  (Physical  Rev., 
1926,  [ii],  28,  1049 — 1070). — Theoretical.  In  the 
new  theory,  the  existing  discrepancy  between  the 
frequency  of  motion  and  the  frequency  of  emission 
disappears  in  so  far  as  the  latter  frequencies  coincide 
with  the  differences  of  the  former.  A  definite 
localisation  of  the  electric  charge  in  space  and  time 
can  be  associated  with  the  wave-system,  and  this 
with  the  aid  of  ordinary  electrodynamics  accounts 
for  the.  frequencies,  intensities,  and  polarisations  of 
the  emitted  light  and  makes  superfluous  all  kinds  of 


correspondence  and  selection  principles.  In  several 
cases,  where  the  new  theory  is  at  variance  with  the 
old,  the  former  is  the  better  supported  by  experiment. 

A.  A.  Eldridge. 

Quantum  mechanics  and  ^  the  magnetic 
moment  of  atoms.  E.  Fermi  (Nature,  1926,  118, 
876). — Mathematical.  Schrodinger’s  hypothesis  (Ann. 
Physik,  1926,  [iv],  81,  109)  connecting  the  field 
scalar  of  his  undulatory  mechanics  with  the  electric 
density  of  current  leads  to  the  right  expression  for 
the  magnetic  moment  of  a  hydrogen-like  atom. 

A.  A.  Eldridge. 

Screening  constants  of  relativistic  or  mag¬ 
netic  Ar-ray  doublets.  L.  Pauling  (Z.  Physik, 
1926,  40,  344 — 350). — Mathematical.  It  is  shown 
that  the  theory  of  circular  electron  orbits  may  be 
used  to  calculate  values  of  the  screening  constants 
in  good  agreement  with  those  observed  experimentally. 

R.  W.  Lunt. 

Possible  significance  of  the  tetrahedral 
numbers  in  the  natural  system  for  the  arrange¬ 
ment  of  protons  and  electrons  in  the  atom. 
H.  Stintzing  (Z.  Physik,  1926,  40,  92 — 106;  cf. 
A.,  1926,  7;  Reiniclce,  ibid.,  773).— The  author 
extends  his  hypothesis  that  the  configuration  of  the 
protons  in  the  nucleus  of  all  elements  follows  a 
scheme  of  tetrahedra.  His  new  postulate  is  that 
the  configuration  of  the  electrons  in  the  atoms  of  all 
elements  follows  a  tetrahedral  scheme  and  assumes 
the  symmetry  of  the  tetrahedral  type  in  alternating 
relation  to  that  of  the  protons.  E.  B.  Ludlam. 

Conservation  of  photons.  G.  N.  Lewis  (Nature, 
1926,  118,  874— 875).— The  objections  to  the  hypo¬ 
thesis  of  the  existence  of  a  new  kind  of  atom,  the 
“  photon,”  which  acts  as  the  carrier  of  radiant 
energy  and  persists  after  absorption  as  an  essential 
constituent  of  the  absorbing  atom  until  again  sent 
out  bearing  a  new  amount  of  energy,  are  not  insuper¬ 
able.  Photons  are  postulated  to  be  intrinsically 
identical,  to  carry  all  radiant  energy,  and  to  be 
present  in  constant  number  in  any  isolated  system ; 
the  energy  of  an  isolated  photon,  divided  by  the 
Planck  constant,  gives  its  frequency;  all  photons 
are  alike  in  one  property  which  has  the  dimensions 
of  action  or  of  angular  momentum,  and  is  invariant 
to  a  relativity  transformation;  the  condition  that 
the  frequency  of  a  photon  emitted  by  a  certain 
system  be  equal  to  some  physical  frequency  existing 
within  that  system  is  not  in  general  fulfilled,  but 
comes  the  nearer  to  fulfilment  the  lower  is  the  fre¬ 
quency.  The  thermodynamics  of  Wien  and  Planck 
is  criticised,  and  a  new  thermodynamics,  a  fuller 
account  of  which  is  promised,  adds  the  number  of 
photons  to  the  variables  previously  deemed  sufficient 
to  define  the  state  of  a  system.  The  new*  theory 
does  not  conflict  with  spectroscopic  observations  if 
the  existence  of  a  number  of  atomic  states  with 
nearly  the  same  energy  but  different  numbers  of 
photons  is  assumed.  The  rigorous  rule  that  only 
one  photon  is  lost  in  each  elementary  radiation  pro¬ 
cess  forbids  the  majority  of  processes  which  are  now 
supposed  to  occur;  hence  it  must  be  assumed  that 
atoms  frequently  change  their  photon  number  by 
the  exchange  of  photons  of  very  small  energy.  The 
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theory  predicts  that  many  atomic  processes  will  be 
inhibited  at  very  low  temperatures. 

A.  A.  Eldridge. 

Maxwell’s  equations  and  atomic  dynamics. 
A.  Bramley  (J.  Franklin  Inst.,  1926,  202,  775 — 
808 ) . — Mathematical . 

Apparatus  for  producing  spark  spectra  of 
solutions.  B.  A.  Lomakin  (Z.  Physik,  1926,  40, 
548 — 550). — A  simple  method  of  producing  a  spark 
between  drops  of  the  solution  is  described. 

E.  B.  Ludlam. 

Spectroscopic  examination  of  light  emitted 
during  reaction.  K.  Ljalikov  and  A.  Terenin 
(Z.  Physik,  1926,  40,  107 — 116).- — The'  action  of 
iodine  vapour  on  the  vapours  of  sodium,  potassium, 
rubidium,  and  lithium  has  been  studied.  The  lines 
observed  were  those  of  the  principal  series  of  the 
alkali  metals ;  in  addition,  faint  bands  were  observed 
which  appeared  to  be  continuous  and  are  ascribed 
to  the  alkali  molecule.  No  emission  peculiar  to  the 
reaction  was  observable,  but  the  D-lines  were  broader 
and  more  diffuse  than  would  bo  expected  for  the 
temperature  and  pressure  of  the  vapour. 

E.  B.  Lttdlam. 

Absorption  spectrum  of  hydrogen  and  the 
analysis  of  its  ultra-violet  band  spectrum. 
6.  H.  Dieke  and  J.  J.  Hopfield  (Z.  Physik,  1926, 
40,  299 — 308;  cf.  A.,  1926,  1078).- — The  absorption 
spectrum  was  obtained  by  photographing  the  light 
from  a  condensed  discharge  through  a  capillary  tube  in 
a  vacuum  spectrograph  containing  hydrogen  at  reduced 
pressure.  The  bands  between  1000  and  1650  A. 
could  be  grouped  in  two  systems  having  a  common 
final  state.  The  resonance  potential  of  the  molecule 
is  11-1  volts.  The  absorption  bands  get  closer 
together  towards  the  extreme  ultra-violet,  and,  when 
the  limit  value  for  the  oscillatory  energy  is  exceeded, 
pass  into  continuous  absorption  with  the  dissociation 
of  the  molecule.  This  limit  is  clearly  marked  at 
849-4  A.  (=14-53  volts).  A  normal  atom  results, 
together  with  an  excited  atom,  in  the  second  quantum 
state,  with  10-15  volts  energy.  The  diSerence, 
4-38  volts,  represents  the  energy  of  dissociation.  The 
continuous  emission  spectrum  from  the  visible  far 
into  the  ultra-violet  is  regarded  as  a  dissociation 
spectrum.  E.  B.  Ludlam. 

“  H  and  K  "  bands  of  carbon.  A.  S.  Ganesan 
(Nature,  1926,  118,  842). — During  experiments, 
using  an  uncondensed  discharge,  on  the  spectrum  of 
neon  at  low  pressure,  carbon  and  oxygen  being 

present  as  impurity,  the  “  H  and  K  ”  bands  of 
carbon  were  observed  to  consist  each  of  a  central 
sharp  line  bounded  on  each  side  by  a  diffuse  line, 
the  less  refrangible  diffuse  towards  the  red,  and 
the  more  refrangible  diffuse  towards  the  violet,  the 
wave-lengths  being  2897-23,  2896-25,  2895-35,  and 
2883-74,  2S82-84,  2881-97  I. A.,  respectively. 

A.  A.  Eldridge. 

Impact-broadening  of  spectral  lines  and  the 
sharpness  of  quantum  states.  G.  Hettner 
(Physikal.  Z.,  1926,  27,  787 — 789). — Theoretical. 
The  sharpness  of  a  quantum  state  depends  strictly 
on  its  duration  period.  Whether  a  quantum  theoretic¬ 
ally  equivalent  to  the  collisional  damping  of  Lorentz 


can  be  found  is  discussed.  It  has  been  shown  that 
addition  of  foreign  gases  can  in  fact  bring  about  a 
broadening  of  lines  by  collisions.  The  breadth  and 
broadening  of  lines  in  the  ultra-red  rotation  and 
rotation-vibration  spectra  of  gases  with  pressure 
increases  arc  regarded  as  essentially  due  to  impact¬ 
damping.  R,  A.  Morton. 

Line-spectrum  for  wave-lengths  of  a  few 
decimetres.  G.  Mie  (Physikal.  Z.,  1926,  27, 
792 — -795). — Weiehmann  (A.,  1922,  ii,  5,  331)  has 
measured  the  refractive  index  of  water  for  wave¬ 
lengths  from  27  to  65  cm.,  and  has  found  several 
sharply- defined  regions  of  anomalous  dispersion. 
The  water  he  employed  had  a  conductivity  vary¬ 
ing  from  20xl0~G  to  40xl0~G.  When  specially 
purified  water  of  conductivity  2  X  10“G  is  used,  no 
trace  of  anomalous  dispersion  is  now  found,  and  the 
refractive  index  of  water  is  8-975  approx,  over  the 
range  52 — 58  cm. 

Weiehmann’ s  results  can  be  reproduced  by  adding 
a  trace  of  a  solution  made  up  from  chemically  pure 
sodium  hydrogen  silicate  (NaHSiCh).  The  curve, 
refractive  index-wave-length,  shows  three  maxima 
between  54  and  57  cm.  The  curve  for  clean  solutions 
of  sodium  hydrogen  silicate  can  now  be  expressed 
by  the  ordinary  dispersion  formula,  the  resonance 
wave-lengths  being  54-49,  55-55,  and  56-29  cm.  The 
physical  interpretation  of  the  curve  is  discussed. 

R.  A.  Morton. 

Influence  of  foreign  gases  on  the  infra-red 
absorption  band  at  4-2  y.  of  carbon  dioxide. 
Application  to  analysis.  M.  Wimmer  (Ann. 
Physik,  1926,  [iv],  81,  1091 — 1112). — The  infra-red 
absorption  band  at  4-27  of  carbon  dioxide  increases 
in  intensity  and  is  shifted  in  the  direction  of  longer 
wave-length  as  the  pressure  of  gas  is  increased.  The 
addition  of  an  indifferent  gas  causes  the  absorption 
to  increase  as  the  partial  pressure  of  the  foreign  gas 
is  increased.  With  a  constant  partial  pressure  of 
carbon  dioxide  in  the  presence  of  foreign  gases  at 
equal  partial  pressures  the  absorption  of  the  mixed 
gases  decreases  in  the  order  :  hydrogen,  nitrogen,  air, 
argon  (partial  pressure  of  carbon  dioxide,  1-62  mm.,  of 
indifferent  gas,  198-38  mm.).  The  increased  absorption 
is  due  to  line  broadening  within  the  unresolved  band. 

These  results  have  been  utilised  for  a  method  of 
determining  the  partial  pressure  of  carbon  dioxide 
in  mixed  gases.  The  area  of  the  absorption  curve 
is  a  measure  of  the  carbon  dioxide  present  in  a 
mixture  in  which  the  nature  of  the  indifferent  gas 
and  the  total  pressure  are  known.  A  series  of  curves 
is  given,  in  each  of  which  the  area  of  the  absorption 
curve  is  plotted  against  partial  pressure  of  carbon 
dioxide  at  a  constant  total  pressure.  The  method 
is  accurate  to  2%  in  the  region  of  0-02 — 1-0  mm. 
partial  pressure,  but  to  only  10%  at  higher  pressures. 

R.  A.  Morton. 

Theory  of  intensity  distribution  in  band 
systems.  E.  Condon  (Physical  Rev.,  1926,  [ii], 
28,  1182 — 1201). — A  theory  of  the  relative  intensities 
of  the  bands  in  an  electronic  system  predicts  the 
existence  of  two  especially  favoured  values  of  the 
change  in  the  vibrational  quantum  numbers.  A 
means  of  calculating  the  intensity  distribution  from 
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the  known  constants  of  the  molecule  is  roughly 
in  agreement  with  experiment  for  SiN,  AlO,  CO 
(fourth  positive  group  of  carbon),  0,  (Schumann- 
Runge  system),  CN  (violet  system),  CO  (first  negative 
group  of  carbon),  N2  (second  positive  group  of  nitro¬ 
gen),  and  N2  (first  negative  group  of  nitrogen). 

A.  A.  Eldkidge. 

Production  of  selective  emission  by  flames, 
D.  A.  Kreider  (J.  Opt.  Soc.  Amer.,  1926,  13,  S3 — 
86). — An  apparatus  is  described  by  means  of  which 
illuminating  gas  discharging  through  a  type  of 
Bunsen  burner  may  be  loaded  with  salts  producing 
notable  selective  emission.  The  flames  produced 
are  about  1  cm.  in  diameter  and  20  cm.  high,  and 
have  an  exceptionally  rich  and  constant  colour. 

L.  F.  Gilbert. 

Absorption  spectra  of  nitrates  in  the  region 
300 141.  R.  A.  Morton  and  R.  W.  Riding  (Proe, 
Roy.  Soc.,  1927,  A,  113,  717 — 731). — The  effects  of 
varying  the  positive  ion,  the  concentration,  and  the 
solvent  have  been  investigated.  Metallic  nitrates 
and  nitric  acid  in  dilute  solution  (0-025 — 0-0025JV) 
show  a  band  at  300  [iu,  e™*,  7-2,  which  is  due  to  the 
nitrate  ion.  A  region  of  continuous  end  absorption 
extends  from  about  270  |a;a  towards  the  ultra-violet. 
This  is  regarded  as  due  to  inter-ionic  attractions, 
which  result  in  the  formation  of  activated  quasi- 
molccules.  Beer’s  law  is  valid  over  the  range  0-025 — 
0-0025iV,  but  breaks  down  at  higher  concentrations 
owing  to  the  shifting  of  the  band  in  the  direction  of 
higher  extinction  coefficients.  By  subtracting  the 
0-025iV-c-urve  from  the  Ar-curve,  a  superimposed  band 
of  selective  absorption  is  disclosed,  which  is  approxim¬ 
ately  reproduced  when  very  concentrated  solutions 
arc  examined.  Concentrated  nitric  acid  and  the 
alkyl  nitrates  show  no  selective  absorption.  A 
detailed  study  of  the  absorption  of  calcium  nitrate 
shows  that  a  shift  in  the  head  of  the  band  and  an 
increase  in  can  be  brought  about  by  addition  of, 
or  solution  in,  a  non- ionising  solvent,  by  a  greatly 
increased  concentration  in  water,  or  by  addition  of  a 
salt  likely  to  throw  back  dissociation.  The  super¬ 
imposed  selective  absorption  is  therefore  thought  to 
bo  due  to  undissociated  molecules.  Since  all  the 
absorbing  entities  considered  contain  the  nitrate 
group,  possible  correlation  of  the  characteristic 
frequencies  has  been  considered  by  the  methods  under¬ 
lying  Baly’s  absorption  theory,  'it  is  shown  that  the 
frequencies  of  the  three  bands  deduced  in  the  ultra¬ 
violet  are  integral  multiples  of  a  band  in  the  short¬ 
wave  infra-red  due  to  the  nitrate  grouping.  An 
explanation,  based  on  the  views  of  Bom  and  Franck, 
is  offered  for  the  fact  that  von  Halban,  in  bis  work 
with  photo-electric  cells,  did  not  observe  a  region  of 
general  absorption  with  the  metallic  nitrates  (cf. 
A.,  1925,  ii,  1063).  L.  L.  Bircumsiiaw. 

Penetrability  of  various  rays  through  glasses. 
I.  Ultra-violet  ray  penetration  through  alkali- 
lime  glasses,  and  the  method  of  manufacture 
of  glass  transparent  to  ultra-violet  rays.  II. 
Ultra-violet  ray  penetration  through  alkali- 
harium  glass  and  alkali-zinc  glass.  III. 
Glasses  non-transparent  to  visible,  but  trans¬ 
parent  to  ultra-violet  rays.  S.  S uoie  (Rep. 


Osaka  Ind.  Res,  Lab.,  1924,  5,  No.  11,  1 — 26;  No.  15, 

1 — 19;  6,  No.  4,  1 — 26). — I.  An  examination  of 
glasses  of  the  composition  0-7 — l-6Na20  (part  or  all 
substituted  by  potassium  oxide),  0-9 — l-5Ca0,6Si02. 
No  systematic  relation  wa3  found  between  the  absorp¬ 
tion  of  ultra-violet  rays  and  the  composition  of  the 
glass.  Glass  of  the  composition 
l-0Na2O,l-4CaO,6SiO2  transmits  down  to  2370  A., 
for  thickness  1-5  mm.,  whereas  one  of  composition 
I-0Na2O,l-5CaO,6SiO2  transmits  only  to  2790  A. 
Antimony,  titanium,  ferric,  magnesium,  and  alumin¬ 
ium  oxides  decrease  the  penetration,  whilst  phosphoric 
oxide  has  no  effect. 

II.  Barium  oxide  tends  to  decrease,  and  zinc 

oxide  to  increase,  penetrability  to  ultra-violet  rays. 
Substitution  of  sodium  in  soda-zinc  glass  by  potassium 
has  the  unusual  effect  of  decreasing  the  penetrability. 

III.  In  potash  glass  containing  nickel,  the  shortest 
transmitted  visible  ray  has  a  greater  wave-length  than 
in  similar  soda  glass ;  the  transparency  to  ultra-violet 
rays  is  not  affected  by  the  kind  of  alkali  used.  Cobalt 
behaves  like  nickel  in  increasing  transparency  to 
ultra-violet  rays,  but  when  employed  together  they 
absorb  both  red  and  ultra-violet  rays. 

Chemical  Abstracts. 

Absorption  spectrum  of  solid  benzene  at 
—  180°.  A.  Kronenberger  and  P.  Pringsheim 
(Z.  Pbysik,  1926,  40,  75—91). — A  thin  wedge  of 
benzene  between  quartz  plates  was  frozen  in  a  silica 
Dewar  flask  constructed  so  that  a  beam  of  light  could 
be  passed  through  four  plane  parallel  plates  of  silica 
and  focussed  on  the  slit  of  a  spectrograph.  The  bands 
beyond  270  fin,  which  at  the  ordinary  temperature  are 
diffuse,  form  a  series  of  narrow  bands  at  —180°, 
closely  resembling  the  absorption  spectrum  of  the 
vapour.  The  bands  are  grouped  in  series  and  energy 
levels  suggested,  but  no  entirely  satisfactory  schema 
is  obtained ;  it  is  evident  that  the  characteristic 
vibrations  of  the  atoms  in  the  benzene  vapour  remain 
with  little  change  when  the  molecule  is  in  the 
crystalline  state  at  a  temperature  sufficiently  low 
to  avoid  disturbance  by  neighbouring  molecules. 
Experiments  using  liquid  hydrogen  have  been  begun. 

E.  B.  Ludlam. 

Absorption  spectra  of  pyrone  derivatives  in  the 
near  infra-red.  A.  Ross  (Proe,  Roy.  Soc.,  1926, 
A,  113,  203 — 220).— The  infra-red  absorption  spectra 
of  pyrone  derivatives  and  their  solutions  have  been 
investigated.  Liquid  films  of  pyrone  show  absorption 
maxima  at  2-95,  3-2,  5-9,  6-22,  7,  7-6,  8-3,  and  9-8 
Of  these,  the  2-95  and  5-9  are  due  to  hydroxyl,  the  3-2 
and  9-8  to  the  benzene  nucleus,  and  the  6-22  possibly 
to  carbonyl  oxygen.  The  weaker  bands,  with  one 
exception,  agree  well  with  the  equation  of  Henri 
(“  Structure  des  Molecules  ”)  for  infra-red  bands  of 
benzene,  l/x=921-7n — 162p,  where  n  and  p  are 
integers  signifying  quantisation.  Solutions  of  pyrone 
and  dimethylpyrone  in  chloroform  with  and  without 
hydrochloric  acid  were  examined,  and  also  similar 
solutions  of  pyridine,  and  a  solution  of  pyridine 
methiodide  in  pyridine.  The  solution  spectra  of 
dimethylpyrone  show  bands  at  3  p.  due  to  hydroxyl, 
3-43  due  to  methyl,  and  6-15  [a  due  possibly  to  the 
carbonyl  group.  The  results  indicate  the  presence  of 
a  benzene  nucleus  and  a  hydroxyl  group  in  the  pyrone 
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molecule,  both  in  the  free  state  and  in  solution.  The 
solution  spectra  agree  with  the  structure  proposed 
by  Hantzseh  (A.,  1920,  i,  72),  but  for  the  films  of 
liquid  pyrone  a  multimolecular  complex  is  suggested. 

W.  Hume-Rothery. 

Absorption  of  ultra-violet  light  by  alkaloids 

and  glucosides.  V.  Bp.tjstier  (Bull.  Soc.  chim., 
1926,  [iv],  39,  1527 — 1543). — The  curves  of  absorp¬ 
tion  of  ultra-violet  light  of  numerous  alkaloids  and 

glucosides  were  determined  spectrographieally.  All 
the  substances  exhibiting  band  spectra  have  similar 
absorption  curves  exhibiting  one  or  more  points  of 
inflexion  at  positions  depending  on  the  wave-length 
of  the  light,  and  on  the  nature  of  the  substance.  Some 
alkaloids  containing  common  nuclei  or  groups  exhibit 
identical  points  of  inflexion  (e.g.,  cocaine  and  aco¬ 
nitine).  Alkaloids  of  the  cocaine  group  are  more 
absorbent  than  those  of  the  atropine  group,  and  their 
spectra  are  shifted  more  towards  the  red  region. 
Spectrographic  methods  of  identifying  and  deter¬ 
mining  approximately  certain  alkaloids  or  glucosides 
in  a  mixture  arc  described.  S.  K.  Tweedy. 

Resonance  absorption  and  yield  of  fluorescence 
in  the  A'-ray  region.  V.  Posejpal  (Cornpt.  rend., 
1920, 183,  1097—1099). — A  general  expression  for  the 
yield  of  fluorescence  R  at  the  K-  and  A-levels  has  been 
deduced  from  the  probability  that  resonance  absorp¬ 
tion  will  occur  in  the  X-ray  region.  Thus  an  atom  ion¬ 
ised  at  its  if-levcl  will  emit  radiation  as  fluorescence, 
and  consequently  become  ionised  at  its  A-level; 
this  ionisation  will  then  immediately  be  absorbed  by 
resonance  at  the  if -level.  The  probability  is  governed 
by  the  coefficient  of  absorption  of  the  fluorescence,  and 
by  the  probability  that  the  quantum  producing 
ionisation,  and  consequently  radiation  of  the  fre¬ 
quency  concerned,  will  penetrate  below  the  level 
under  consideration.  The  calculated  values  agree 
completely  with  those  obtained  experimentally  by 
Auger  (A.,  1926,  551,  659).  J.  Grant. 

Fluorescence  of  superheated  mercury  vapour. 
H.  Niewodniczanski  (Nature,  1926,  118,  877). — 
The  fluorescence  of  mercury,  just  sufficient  to  fill  a 
quartz  tube  with  saturated  vapour  at  240°,  is  practic¬ 
ally  unchanged  when  the  vessel  is  heated  at  300 — 
355°.  The  fluorescence  changes,  however,  on  varia¬ 
tion  of  the  temperature  of  the  saturated  vapour. 
Hence  for  a  given  exciting  light  the  fluorescence  of  the 
mercury  vapour  depends  mainly  on  the  density  of  the 
vapour,  its  age  being  unimportant. 

A.  A.  Eldrjdge. 

Relation  between  intensity  of  fluorescence  and 
concentration  in  solid  solutions.  E.  Merritt 

(J.  Opt.  Soc.  Amer.,  1926,  12,  613— 022).— Perrin’s 
second  suggestion  as  to  the  cause  of  the  decrease  in 
luminescence  of  solid  solutions  when  the  active 

material  is  increased  beyond  a  few  per  cent.  (A., 
1919,  ii,  177)  is  applied  to  fluorescence  in  solid  solu¬ 
tions  and  is  developed  quantitatively.  The  results 
of  Nichols  and  Slattery  (ibid.,  1926,  659)  for  uranium 
phosphors  are  in  approximate  agreement  with  the 
theory.  L.  F.  Gilbert. 

Links  connecting  fluorescence  and  the  lumin¬ 
escence  of  incandescent  solids.  E.  L.  Nichols 
(J.  Opt.  Soc.  Amer.,  1926,  13,  661 — 677). — Evidence 


connecting  the  luminescence  of  incandescent  bodies 
with  the  fluorescence  of  solids  at  the  ordinary  tem¬ 
perature  is  collected  and  reviewed.  It  is  concluded 
that  the  luminescence  superposed  on  the  incandescence 
of  the  various  solids  is  to  be  regarded  as  essentially 
identical  with  ordinary  fluorescence. 

C.  J.  SlIITHELLS. 

Luminescence  from  solid  nitrogen,  and  the 
auroral  spectrum.  L.  Yegard  (Nature,  1926, 118, 
801). — Polemical  against  McLennan  and  others  (A., 
1926,  985,  1081).  Present  knowledge  of  the  auroral 
line  5230  A.,  and  of  the  experimental  conditions  for 
obtaining  the  N2-band,  do  not  permit  a  comparison 
of  their  structures.  The  identification  of  the  auroral 
line  with  an  oxygen  line  seems  to  be  in  contradiction 
to  observed  facts ;  solid  nitrogen  gives  the  whole 
typical  auroral  spectrum  from  red  to  ultra-violet. 
The  position  of  the  Nrband  for  small  concentrations 
of  nitrogen  c  is  given  by  the  expression  >.= 
5577-56— 0-8754c.  A.  A.  Eldbidge. 

Alkali  halide  phosphors.  R.  Poiil  and  E. 
Rupp  (Ann.  Physik,  1926,  [iv],  81,  1161 — 1166). — 
Pure  sodium  chloride  crystals  are  practically  trans¬ 
parent  down  to  186  and  do  not  show  phosphor¬ 
escence.  The  yellow  or  brown  crystals  formed  in 
various  ways  and  showing  a  broad  absorption  hand 
in  the  visible  are  only  weakly  phosphorescent.  These 
crystals  arc  described  as  coloured  in  the  first  way :  by 
amicrons  with  a  very  simple  absorption  spectrum; 
crystals  may  he  coloured  in  a  second  way :  by  the 
presence  of  ultramicrons  of  a  foreign  metal.  Blue 
sodium  chloride  appears  to  be  of  this  type,  which  is 
characterised  by  narrow  absorption  bands  in  the 
ultra-violet  and  strong  phosphorescence.  A  spark 
provides  sufficient  light  to  excite  phosphorescence 
visible  in  an  undarkened  room.  Whilst  sodium 
chloride  coloured  in  the  first  way  has  a  very  poor 
optical  efficiency,  a  very  high  value  is  found  for  the 
salt  coloured  in  the  second  way.  A  close  resemblance 
thus  exists  between  these  phosphors  and  the  sulphide 
phosphors,  and  the  relationship  between  photo¬ 
electric  conduction  and  absorption  is  common  to  both. 

R.  A.  Morton. 

Measurements  of  the  thermo-phosphorescence 
of  glass  produced  by  radium  radiation.  R.  B. 
Nyswander  and  S.  C.  Lind  (J.  Opt.  Soc.  Amer., 
1926,  13,  651 — 660). — The  intensity  of  the  light 
emitted  by  glass,  previously  exposed  to  radium,  when 
heated  at  temperatures  at  which  thermo-phosphor¬ 
escence  takes  place  was  measured.  The  total  quantity 
of  light  emitted  by  equal  areas  of  similarly  irradiated 
glass  of  the  same  thickness  was  found  to  be  constant, 
independent  of  temperature  or  rate  of  light  emission. 
The  rate  of  decay  at  constant  temperature  approxim¬ 
ately  fits  the  equation  dxjdl= l:(a  —x)-  for  a  second 
order  chemical  reaction.  The  values  of  k  increase 
with  temperature,  in  accordance  with  van  !t  Hoffs 
equation  log  k  — G—a/T .  Measurements  with  a 
silver-bismuth  thermopile  failed  to  reveal  any  in¬ 
creased  heat  radiation  accompanying  the  lumin¬ 
escence.  C.  J.  Smithells. 

Critical  potentials  of  the  vapours  of  mercuric 
halides.  V.  I.  Pavlov  and  A.  I.  Leif  unsky 
(Nature,  1926, 118,  843). — The  following  values  were 
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obtained  :  mercuric  chloride,  1-0,  2-7,  3-9,  6-6  volts; 
mercuric  bromide,  1-5,  2-9,  6-6,  8-9  volts;  mercuric 
iodide,  14,  2-7,  6-2,  7-8  volts ;  iodine,  1-2,  2-3,  3-8,  5-1, 
7-5  volts.  A.  A.  Eldridce. 

Optical  excitation  of  the  vapours  of  mercuric 
halides.  A.  Terenin  (Nature,  1920,  118,  843). — 
When  the  vapours,  of  low  density,  are  illuminated  by 
the  spark,  bright,  visible  fluorescence  is  observed  as 
follows  ;  mercuric  chloride,  green ;  mercuric  bromide, 
blue ;  mercuric  iodide,  violet,  with  abrupt  intensity 
maxima  at  5600,  5000,  and  4400  A.,  respectively. 
The  lines  stimulating  the  bands  are  confined  to  the 
limits  1900—1850,  2100—1900,  and  2200—2100, 
respectively.  A.  A.  Eldridge. 

Photo-electric  polarimetry.  H.  von  H  alb  an 
(Nature,  1927,  119,  86). 

Method  of  molecular  rays.  0.  Stern  (Z. 
Physik,  1926, 39, 751 — 763 ;  cf.  following  abstracts). — 
The  method  of  producing  and  utilising  streams  of 
molecules  is  discussed  in  general  and  its  unique  value 
for  a  number  of  problems  is  considered,  e.g.,  (a) 
measurement  of  magnetic  moments  of  molecules  ; 
electron  moments  of  the  magnitude  of  one  Bohr 
magneton,  moments  of  a  nucleus  of  the  order  1  /2000 
of  a  Bohr  magneton,  induced  moments ;  (b)  measure¬ 
ment  of  the  electric  moment  of  molecules;  natural 
dipole  moments,  quadrupol  moments;  (c)  investig¬ 
ation  of  the  field  of  force  of  a  molecule ;  ( d )  testing 
fundamental  ideas ;  whether  an  atom  on  emitting 
a  light-quantum  is  subject  to  a  corresponding  recoil 
(and  a  similar  effect  for  absorption),  the  real  existence 
of  De  Broglie  waves.  E.  B.  Ludlam. 

Method  of  molecular  rays.  F.  Knatter  and 
0  Stern  (Z.  Physik,  1926, 39, 764 — 779 ;  cf.  preceding 
and  following  abstracts). — The  experimental  diffi¬ 
culties  arc  fully  discussed  and  apparatus  is  described. 
It  is  possible  to  obtain  a  stream  of  molecules  20  cm. 
long  and  0  01  mm.  thick  which  will  produce  a  visible 
deposit  in  about  10  sec.  E.  B.  Ludlam. 

Determination  of  small  magnetic  moments  of 
molecules.  F.  Knauer  and  0.  Stern  (Z.  Physik, 
1926,  39,  780 — 786;  cf.  preceding  abstracts). — The 
apparatus  is  described  by  means  of  which  the  mag¬ 
netic  moment  of  the  water  molecule  was  determined 
and  a  value  of  the  order  of  one  nuclear  magneton  was 
obtained.  For  mercury  a  negative  result  was 
obtained,  and  this  is  discussed.  E.  B.  Ludlam. 

Variation  of  the  dielectric  constant  of  liquids 
with  pressure  up  to  3000  kg. /cm.2  S.  Kyro- 
poulos  (Z.  Physik,  1926,  40,  507— 520).— The  di¬ 
electric  constants  were  determined  for  undamped 
waves  of  350  metres  at  20°  for  ether,  methyl  alcohol, 
carbon  disulphide,  chloroform,  light  petroleum,  ethyl 
alcohol,  acetone,  water,  and  pyridine  up  to 
3300  kg. /cm.2;  for  carbon  tetrachloride  up  to  1000, 
and  for  benzene  up  to  390  kg./cm as  these  begin  to 
solidify  at  these  pressures.  The  experimental  values 
are  compared  with  the  Lorenz-Lorentz  equation 
(e—  l)/d(c+2)— fm.  E.  B.  Ludlam. 

Dielectric  constant  of  “rod-like-particle” 
sols.  J.  J.  Bikerman  (Physikah  Z.,  1926,  27, 
769 — 771). — A  statistical  computation  of  the  orient¬ 
ation  of  ellipsoids  in  a  homogeneous  electric  field  has 


been  made,  and  the  conclusions  have  been  applied  to 
the  behaviour  of  vanadium  pentoxide  sols  with  rod- 
likc  particles  (cf.  A.,  1924,  ii,  835).  R.  A.  Morton. 

Lack  of  effect  of  a  magnetic  field  on  the  di¬ 
electric  constant  of  hydrogen  chloride  and  nitric 
oxide.  L.  M.  Mott- Smith  and  C.  R.  Daily  (Physical 
Rev.,  1926,  [ii],  28,  976— 979).— A  field  of  4800  gauss 
produced  no  detectable  change.  A.  A.  Eldridge. 

Electrical  anisotropy  of  crystalline  liquids. 
M.  Jezevski  (Z.  Physik,  1926,  40,  153— 160).— The 
dielectric  constants  of  p-azoxyphenetole  and  p- 
azoxyanisole  were  determined  by  a  resonance  method, 
using  an  oil  thermostat  to  obtain  the  requisite  tem¬ 
perature.  Measurements  were  made  from  the  m.  p. 
up  to  and  beyond  the  clearing  point,  (1)  with  no 
magnetic  field,  (2)  with  a  magnetic  field  of  5000  gauss 
parallel  to  the  lines  of  electric  force  in  the  condenser, 
(3)  varying  the  angle  between  the  electric  and 
magnetic  fields.  Tables  and  curves  of  the  results 
are  given.  A  magnetic  field  perpendicular  to  the 
electric  field  produces  no  effect  on  the  dielectric 
constant.  The  magnetic  moment  for  p-azoxy- 
phcnctoleat  143°  is  1  -23  X  10~15,  and  at  154°  0-82  X  lO'1*, 
for  p-azoxyanisolc  the  value  at  122°  is  1-1  X  10''15. 

E.  B.  Ludlam. 

Molecular  and  atomic  volumes.  XI.  Volumes 
of  chloro-  and  aquo-cobaltammines.  E.  Birk 
(Z.  anorg.  Chem.,  1926,  158,  111 — 116;  cf.  Ephraim 
and  Schiitz,  A.,  1926,  785). — The  molecular  volume 
of  trichlorotriamminecobalt  is  additively  con¬ 
stituted  of  the  molecular  volumes  at  0°  Abs.  of  its 
constituents.  If  the  chlorine  atoms  pass  outside  the 
nucleus  and  their  places  arc  taken  by  fresh  ammonia 
molecules,  their  volume  gradually  diminishes,  until 
in  hexamminccobaltic  chloride  it  is  only  two  thirds 
of  the  volume  at  0°  Abs.  (cf.  A.,  1923,  ii,  768).  Re¬ 
placement  of  a  molecule  of  ammonia  by  a  molecule 
of  water  lowers  the  molecular  volume  by  about  2-5, 
whereas  the  difference  in  the  volumes  of  ammonia 
and  water  at  0°  Abs.  is  5-0.  It  therefore  seems  that 
the  volume  of  the  cation  is  primarily  determined  by 
its  volume  in  the  hexammine.  R.  Cuthill. 

Physico-chemical  properties  of  caesium  eosin- 
ate.  R.  Delaplace  and  N.  Marinesco  (Compt. 
rend.,  1926,  183,  1106— 1107).— Eosin  and  caesium 
eosinate  prepared  by  the  method  of  Delaplace  (A., 
1926,  949)  contain  4  atoms  of  bromine.  Measure¬ 
ments  of  the  volumes  in  various  solvents  of  the 
calcium  and  caesium  eosinate  molecules  by  the  method 
of  Marinesco  (ibid.,  673)  confirm  the  validity  of  the 
formula  proposed  by  the  latter.  Values  of  the  ratio 
c/S  of  7-5  x  1014  and  4-8  x  1014  were  obtained  for  the 
caesium  and  sodium  salts,  respectively,  where  c  is  the 
number  of  dipoles  of  solvent  attached  to  the  molecule 
and  S  the  surface  of  the  large  molecule.  Solutions 
in  pure  water  of  the  caesium  salt  have  pa  values 
corresponding  with  neutrality,  and  for  a  molecular 
concentration  of  2-  X  10~4,  A  is  700  times  loss  than  for 
a  potassium  chloride  solution  of  the  same  concentra¬ 
tion.  Mol.  wt.  determinations  by  the  method  of 
Marinesco  (this  vol.,  17)  gave  a  value  of  892  in  place 
of  911.  J.  Grant. 

Magnetic  douhle-refraction  in  liquids.  I. 
Benzene  and  its  derivatives.  C.  V.  Raman  and 
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K.  S.  Krishnan  (Proc.  Roy.  Soc.,  1927,  A,  113,  511 — 
519). — The  magnetic  double-refraction  of  liquids  is 
discussed  from  the  point  of  view  of  Langevin’s  theory, 
which  explains  this  phenomenon  as  being  due  to  the 
orientation  of  the  molecules  in  the  magnetic  field,  and 
connects  the  absolute  value  of  the  Cotton-Mouton 
constant  with  the  optical  refractivity  and -the  mag¬ 
netic  susceptibility  of  the  molecules  along  three 
mutually  perpendicular  axes.  The  light  scattered  by 
tho  ideal,  spherically  symmetrical  molecule  in  a 
direction  transverse  to  the  incident  beam  would  be 
completely  polarised,  and  the  optical  anisotropy  of  tho 
molecule  may  be  calculated  from  the  degree  of 
polarisation  of  the  scattered  light.  The  optical 
anisotropy  of  the  paraffins  is  less  than  that  of  the 
aromatic  hydrocarbons.  The  Cotton-Mouton  con¬ 
stant  is  calculated  from  tho  polarisation  data,  the 
magnetic  susceptibility,  and  the  refractive  indices. 
With  benzene,  assuming  an  axis  of  optical  symmetry, 
it  is  shown  that  the  observed  value  of  the  constant 
can  be  explained  only  on  the  assumption  that  the 
molecule  exhibits  a  very  pronounced  magnetic 
anisotropy,  tho  susceptibility  in  the  direction  of  the 
axis  being  about  twice  as  large  as  in  the  perpendicular 
direction.  On  the  basis  of  these  results,  it  is  sug- 
ested  that  at  least  twelve  of  the  electron  orbits 
inding  the  atoms  in  the  molecules  must  be  oriented 
in  a  plane  parallel  to  the  ring.  In  the  case  of  some 
simple  benzene  derivatives,  where  it  can  be  assumed 
that  the  optical  ellipsoid  is  still  a  spheroid  of  revolu¬ 
tion  (as  in  benzene),  and  that  the  group  which  replaces 
the  hydrogen  atom  is  magnetically  isotropic,  the 
Cotton-Mouton  constant  has  been  calculated  and  the 
values  have  been  found  to  be  in  fair  agreement  with 
the  observed  values.  L.  L.  Bircumshaw. 

Dispersion  of  atomic  hydrogen.  I.  and  II. 
R.  M.  Larger  (Proc.  Nat.  Acad.  Sci.,  1920, 12,  639— 
644,  644 — 648).— I.  The  dispersion  of  hydrogen  when 
subjected  to  ionisation  by  collision  excited  by  damped 
wave-trains  of  high  voltage  and  unspecified  current  or 
frequency  has  been  determined  for  6000  gg,  and  in 
the  pressure  range  1-0 — 20-0  mm.,  by  an  interfero¬ 
meter  method.  The  correction  for  the  partial  pressure 
of  monatomic  hydrogen  has  been  evaluated  on  the 
basis  of  Bonhoefier’s  work  on  the  rate  of  recombin¬ 
ation  of  monatomic  hydrogen  (A.,  1925,  ii,  52).  On 
the  assumption  of  an  extreme  estimate  for  this 
correction,  the  results  lead  to  the  value  (hh2— 1)  = 
(l-36+0-34)x  1CH  (ua=refr active  index  of  mon¬ 
atomic  hydrogen). 

II.  Mathematical.  It  is  shown  that  the  values  calcu¬ 
lated  for  jxH2—  1  (cf .  above)  on  the  basis  of  the  dispersion 
theory  of  Kramers  and  Heisenberg  (Physikal.  Z., 
1925,  31,  693)  and  of  the  empirical  data  of  Ladenburg 
(Ann.  Phys,,  1912,  [iv],  38,  249)  are  two  to  three 
times  greater  than  the  values  obtained  experimentally 
abovo  This  discrepancyis  held  to  question  the  validity 
of  the  correspondence  principle.  R.  W.  Lunt. 

Anomalous  dispersion  in  electrically  excited 
hydrogen,  helium,  neon,  and  mercury.  R. 
Ladenburg  (Physikal.  Z.,  1926,  27,  789 — 790). — 
See  A.,  1926,  994. 

Optical  rotation  and  atomic  dimension.  VI. 
D.  H.  Brauns  (J.  Amer.  Chem.  Soc.,  1926,  48,  2776 — 


2788;  cf.  A.,  1925,  ii,  633). — The  specific  rotations, 
[a]'-’0,  of  the  following  sugars  are  recorded  :  halogen- 
ated  cellobiose  hepta-acetates :  fluoro-compound, 
+30-62°;  chloro-eompound,  +71-70°;  bromo-com- 
pound,  +95-76°;  iodo-coinpound,  +125-70°;  ccllo- 
biose  p-octa-acetate,  — 14-11°;  fluoroA-glucosido - 
mannose  hexa-acetate,  m.  p.  about  145°,  +20-75° ; 
4-glucosidomannose  octa-acetate,  +36-20°;  4-glucos- 
idomannose,  +5-8°  (after  24  hrs.);  halogen 
4-glucosidomannose  hepta-acetates:  fluoro-  com¬ 
pound,  m.  p.  155 — 156°,  +13-60°;  c7iloro-compound, 
m.  p.  172°,  +51-20°;  hromo-compound,  m.  p.  168 — 
169°,  +77-90°;  iodo-compound,  m.  p.  (decomp.?) 
140°,  +111-50°.  Tho  methods  of  preparation  are 
given  in  detail.  The  rotations  for  the  two  sets  of  biose 
derivatives  deviate  from  the  regular  relationship 
observed  for  the  corresponding  derivatives  of  the 
monose  sugars,  although  an  agreement  is  obtained  if 
the  fluoro-compounds  are  ignored. 

S.  K.  Tweedy^. 

Scattering  of  light  by  gaseous  mixtures  at 
high  pressures.  L.  A.  Ramdas  (Physical  Rev., 
1926,  [ii],  28,  1030 — 1033). — Experiments  with 

oxygen  and  carbon  dioxide  are  described. 

A.  A.  Eldridge. 

Scattering  and  polarisation  of  light  in  disperse 
carbon.  G.  I.  Pokrovski  (Z.  Physik,  1926,  40, 
278 — 282;  cf.  A.,  1926,  779).— The  scattering  and 
polarisation  of  light  by  carbon  from  flames,  from 
dilute  Indian  ink,  and  reflexion  from  soot  are  cal¬ 
culated  and  compared  with  experiment,  with  fairly 
good  agreement.  E.  B.  Ludlam. 

Crystallised  nitrogen.  D.  Vorlander  and 
W.  H.  Kbesom  (Proc.  K.  Akad.  Wetensch.  Amster¬ 
dam,  1926,  29,  1069— 1074).— See  A.,  1926,  1082. 

Vibrational  energy  of  the  molecules  CO  and 
COa.  F.  Matossi  (Z.  Physik,  1926,  40,  1 — 3). — For 
CO,  tho  coefficient  of  deformation,  calculated  from  the 
electric  moment  of  the  molecule,  is  1-10  Xl0~21;  for 
C02,  tho  value  is  4-58  X  10~23 ;  the  corresponding 
figures  obtained  from  the  molecular  refraction  are  1-73 
and  1-43 Xl0~21,  respectively.  E.  B.  Ludlam. 

Molecular  constitution  of  water.  G.  Tammann 
(Z.  anorg.  Chem.,  1926, 158,  1 — 16). — Examination  of 
the  specific  volume-temperature  and  compressibility- 
temperature  curves  of  water  indicates  that  the 
difference  between  these  curves  and  those  for  normal 
liquids  is  due  to  tho  presence  in  the  water  of  relatively 
large  molecules  of  “  water-I,”  having  the  space- 
lattice  of  icc-I.  These  molecules  diminish  in  con¬ 
centration  with  rise  of  temperature  or  pressure,  and 
arc  incapable  of  existence  above  50°,  or  under  more 
than  2500  kg. /cm.2  pressure.  The  other  types  of 
molecules  present  probably  differ  so  little  in  volume 
that  variation  in  their  concentrations  does  not  appreci¬ 
ably  influence  the  specific  volume  or  compressibility. 
From  existing  compressibility  data,  it  seems  likely 
that  watcr-I  has  the  formula  (H20)6,  and  that  the 
other  molecular  species  are  isomerides,  with  the 
formula  (HaO)3.  The  effect  of  water-I  on  the  surface 
tension  and  refractivity  is  proportional  to  its  concen¬ 
tration.  R.  Cuthill. 

ci.s-frans-Isomerism  in  the  case  of  metallic 
salts  of  the  type  RJVEX.S.  A.  Hantzsch  (Ber., 
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1926,  59,  [5],  2761— 2765}.— The  two  forms  of  the 
salt  [Cl„Pt(CsH5N)2]  are  unimolccular  in  molten 
phenol,  thus  establishing  the  possibility  of  cis-traris- 
isomerism  with  this  type  of  substance  (cf.  Reihlon, 
A.,  1926,  8S8).  The  explanation  of  tho  plane  con¬ 
figuration  of  molecules  R2EX2  (in  which  R  and  X  are 
positive  and  negative  groups,  respectively),  whereas 
molecules  of  the  type  ER.,  (in  which  the  substituents 
are  four  similar  positivo  or  negative  groups)  are 
tetrahedral  is  found  in  the  mutual  attraction  of  tho 
groups  R  and  X,  which  causes  them  to  be  brought 
into  closer  proximity  with  one  another  than  is  possible 
with  a  tetrahedral  configuration.  Tho  plane  con¬ 
figuration  is  always  possible  when  the  substituents  are 
unsaturated,  and  is  independent  of  the  nature  of  the 
central  atom.  H.  Ween. 

Electrical  polarisation  of  some  carbon  com¬ 
ounds.  Geometrical  and  position  isomerism- 
.  Ekrera  (Physikal.  Z.,  1926,  27,  764—769).— 
Electrical  polarity  has  been  investigated  by  direct 
experiment.  Tho  total  polarisation  suffered  by  a 
substance  in  an  electric  field  is  approximately  equal 
to  the  sum  of  tho  effects  due  to  electronic,  atomic,  and 
molecular  polarisations.  The  latter  is  a  measure  of 
the  polarity  of  a  molecule  with  a  permanent  dipole. 
Measurement  of  dielectric  constants  under  various 
conditions  permit  of  an  analysis  of  the  gross  polaris¬ 
ation  into  the  three  effects  enumerated.  Hear  the 
m.  p.,  the  dielectric  constant  increases  with  decreas¬ 
ing  frequency  for  solids  which  possess  permanent 
dipoles  in  the  liquid  state,  whereas  at  a  temperature  a 
few  tenths  of  a  degree  below  tho  in.  p.  tho  true 
dielectric  constant  characteristic  of  the  solid  state  is 
obtained,  and  is  independent  of  frequency  and  much 
less  in  magnitude  than  the  value  for  the  liquid  state. 
On  tho  other  hand,  those  liquids  which  have  no 
permanent  dipole  possess  no  dispersion  on  solidific¬ 
ation,  and  at  once  attain  a  steady  value  for  the  di¬ 
electric  constant  in  which  the  value  for  the  solid  is 
somewhat  greater  than  that  for  the  liquid.  These 
considerations  have  been  applied  to  dihalogen  iso- 
merides  of  the  cis-trans  and  o-,  m-,  p- types.  Trans- 
and  p-isomerides  have  no  detectable  electric  moment, 
whilst  cts-  and  o-isomerides  show  a  relatively  large 
polarisation;  m-isomerides  show  an  intermediate 
effect.  Asymmetric  ethylene  derivatives  (two  chlorine 
atoms  attached  to  the  same  carbon  atom)  have  a 
weaker  moment  than  the  corresponding  cis-form.  In 
both  isomeric  series  the  electric  moment  increases  in 
the  order  chlorine,  bromine,  iodine ;  the  moment  for 
an  o-substitution  product  of  benzene  is  greater  than 
that  for  the  corresponding  cis-derivativc  of  ethylene. 
Association  does  not  appear  to  occur  in  trans-  and  p- 
derivatives.  Evidence  is  given  that  the  deformation 
of  the  benzene  ring  which  results  from  substitution 
is  greater  for  substituents  of  greater  atomic  weight. 

The  electronic  polarisation,  molecular  refraction, 
and  absorption  spectra  in  the  ultra-violet  all  exhibit 
higher  values  for  trans-  than  for  ds-derivatives  and 
for  p-  than  for  o-derivatives.  Certain  aspects  of 
polarity  ”  theories  do  not  receive  experimental 
support  from  the  work.  It  is  concluded  that  the  di¬ 
electric  constant  of  an  organic  substance  depends  less 
on  the  nature  of  the  constituent  atoms  than  on  their 


relative  positions  (cf.  A.,  1924,  ii,  810;  1925,  ii,  362, 
738).  R.  A.  Morton. 

Valency  theory  and  the  electrical  resistance  of 
metals.  H,  Burg  art  h  (Z.  Elektrochem,,  1926,  32, 
552—553). — According  to  the  author’s  valency  theory 
(A.,  1926,  560),  a  point  in  the  outer  shell  of  an  atom 

where  an  A-  and  a  B -valency  neutralise  one  another 

(neutralisation  point)  is  a  place  where  a  free  electron 
may  easily  be  loosely  attached.  The  electrical  con¬ 
ductivity  of  a  metal  should  thus  bo  determined  by 
tho  number  of  these  neutralisation  points,  viz., 
K~k{djA)N.  f(M),  where  density,  A = atomic 
weight,  AT=number  of  neutralisation  points  on  each 
atom,  k= a  constant,  and  f{M)  is  an  undetermined 
factor  to  allow  for  any  effect  of  the  relative  positions 
or  movement  of  neutralisation  points.  Neglecting 
f(M),  the  relation  for  two  different  metals  is 
d1N1AJd2N2A1.  It  is  shown  that  there  is  a  parallel¬ 
ism  between  relative  values  calculated  from  this 
relation  and  the  observed  values  for  metals  of  groups 
1, 2,  and  3  of  the  periodic  classification.  The  greatest 
discrepancy  is  with  mercury,  but  f(M )  may  be  an 
important  factor  here.  II.  J.  T.  Ellingham. 

Law  of  homopolar  combination  of  atoms. 
Co-ordination  compounds  of  platinum  metals. 
H.  Remy  (J.  pr.  Chem.,  1926,  [ii],  114,  337—347).— 
The  law  of  homopolar  combination  of  atoms,  which 
was  formulated  in  connexion  with  tho  oxy-acids  (A., 
1921,  ii,  501),  may  also  be  applied  to  metallic  co¬ 
ordination  compounds  in  general,  and  particularly 
to  the  new  compounds  of  ferric  iron  of  co-ordination 
number  5  and  7  (see  Remy  and  Rothe,  J.  pr.  Chem., 
1926,  [ii],  114,  137).  The  co-ordination  number 
of  a  metallic  ion  represents  tho  number  of  electrons 
which  must  bo  added  to  the  outer  sphere  to  bring 
the  total  up  to  a  value  which  represents  a  stablo 
electronic  configuration,  a  is  independent  of  valency, 
but  may  have  more  than  one  value  for  the  same 
element.  Values  of  a  for  a  number  of  elements  are 
tabulated.  H.  E.  F.  Notton. 

Colour  and  magnetism  of  ions.  G.  Joos  (Ann. 
Physik,  1926,  [iv],  81,  1076 — 1085). — Spectroscopic, 
chemical,  and  magnetic  evidence  shows  that  tho  colour 
and  magnetism  of  the  transition  elements  are  due  to 
complexes  rather  than  to  simple  ions ;  the  complexes 
are  formed  by  assemblage  of  electrons  into  definite 
entities,  and  not  merely  by  electrostatic  attractions. 
Between  the  absorption  spectra  of  salts  and  their 
solutions  and  the  spectra  of  free  ions  of  equal  charge 
no  relationship  exists,  and  absorption  in  the  visible 
region  is  conditioned  by  large  units  which  owe  their 
existence  to  the  peculiar  configuration  of  electronic 
shells  in  the  transition  elements  which  favours  com¬ 
plex  formation.  The  paramagnetism  is  likewise  not 
consistent  with  simple  ions  as  the  effective  unit. 
Magnetic  susceptibility  affords  a  means  of  investigat¬ 
ing  tho  structure  of  the  complexes.  The  method  of 
interpretation  is  illustrated  with  reference  to  cobalt 
compounds  (cf.  A.,  1920,  ii,  301,  366;  1923,  ii,  750; 
1924,  ii,  372).  R.  A.  Morton. 

Born’s  dipole  theory  of  anisotropic  liquids. 
G.  Sziyessy  (Z.  Physik,  1926,  40,  477—478). — 
Polemical  (cf.  Kast,  A.,  1926, 1194).  E.  B.  Ludlam. 
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Molecular  diameters  at  the  b.  p.  P.  Walden 
(Z.  anorg.  Chem.,  1926,  157,  41 — 44). — The  value 
0-8S5X  10-®x  F1/3  cm.  (F—  mol.  vol.  at  the  b.  p.) 
has  been  derived  for  the  diameter  of  molecules  at  the 
b.  p.  This  is  in  much  better  agreement  with  the 
values  deduced  by  means  of  the  kinetic  theory  than 
is  Mokrusehin’s  expression  (A.,  192G,  7S0). 

R,  Cuthill. 

Size  of  the  iodine  molecule.  B,  Topley  (Nature, 
1926,  118,  802 — 803). — The  agreement  between 
Mack's  value  for  the  cross-section  of  the  iodine  mole¬ 
cule  (A.,  1925,  ii,  1124)  with  that  of  Rankine  is 
fortuitous ;  Mack’s  value  for  the  diffusion  coefficient 
is  too  large,  and  the  method  of  calculation  is  invalid. 
The  mean  value  of  the  diffusion  coefficient  of  iodine 
vapour  in  air  at  25°  and  760  mm.  is  0-0815(^:1%), 
whence  the  effective  radius  of  the  average  iodine 
molecule,  o, ,=2-923  x  10~8  at  25°,  Rankine’s  value 
being  3-656  x  10~3.  A.  A.  Eldridge. 

Changes  in  the  surface  of  freshly-pulverised 
crystalline  salts  [on  keeping],  D.  Balarev  (Z. 
anorg.  Chem.,  1926,  158,  103 — 104). — If  powdered 
crystalline  neutral  salts  such  as  potassium  chloride 
are  heated  at  300 — 400°  in  a  vacuum,  they  acquire  an 
alkaline  reaction,  presumably  because  the  free  acid 
formed  by  hydrolysis  by  the  surface  layer  of  water 
has  been  volatilised.  This  alkaline  reaction  is  more 
pronounced  if  the  salt  has  been  powdered  immediately 
before  heating  than  if  it  has  been  kept  for  some  time 
before  heating.  This  is  taken  to  mean  that  the  sur¬ 
face  of  a  freshly-powdered  crystalline  solid  rapidly 
becomes  less,  i.e.,  smoother,  on  being  kept  in  air. 

R.  Cuthill. 

Search  for  the  sixth  alkali  [metal].  E.  Her¬ 
mann  (Oesterr.  Chcm.-Ztg.,  1926,  29,  226—227).— 
In  the  course  of  the  unsuccessful  search  for  a  sixth 
alkali  metal,  the  caesium  line  3861-5  was  detected  in 
cigar  ash,  North  Sea  water,  commercial  magnesium 
chloride,  rubidium  alum,  hay  ash,  and  fungi,  but  not 
in  caesium  alum,  potash  from  beet  molasses,  and  the 
mother-liquors  from  oxalic  acid  and  lithium  salt 
preparations.  J.  W.  Baker. 

Laue-photograph  taken  with  a  long  slit. 
U.  Yosiuda  and  K.  Tanaka  (Nature,  1926, 118, 912 — 
913). — Divergent  X-rays  starting  from  the  focus  on 
the  molybdenum  target  of  a  Coolidge  tube  arc  passed 
through  a  long,  narrow  slit,  and  then  illuminate  a 
long,  thin  crystal.  The  Lauc  spots  thus  become  an 
assemblage  of  lines,  each  point  on  any  one  of  winch 
corresponds  with  a  certain  part  of  the  specimen.  Such 
correspondence  may  be  observed  by  the  shadows  cast 
by  thin  lead  wires  across  the  slit  very  near  to  the 
specimen.  The  orientation  of  the  atomic  plane  of  the 
crystal  which  causes  a  diffraction  line,  and  the  glanc¬ 
ing  angle  of  the  beam  of  X-rays  to  the  atomic  plane 
can  then  be  calculated  at  each  corresponding  point 
on  the  specimen,  and  the  indices  of  an  atomic  plane 
responsible  for  a  diffraction  line  can  readily  be  found. 
Measurements  with  single- crystal  aluminium  wires 
are  recorded ;  the  angles  between  the  axis  of  the  wire 
and  the  three  edges  of  the  elementary  cubic  lattice  of 
the  crystal  are  nearly  the  same  for  six  specimens,  and 
one  of  the  (100)  planes  of  the  crystal  is  situated  nearly 
parallel  to  the  axis  of  the  wire.  A.  A.  Eldridge. 


X-Ray  method  of  determining  coefficient  of 
expansion  at  high  temperatures.  K.  Becker 
(Z.  Physik,  1926,  40,  37 — 41). — The  Debye-Seherrer 
method  was  used  and  the  preparation  -was  heated  by 
means  of  an  electric  current  through  a  tungsten  wire. 
For  tungsten,  the  linear  coefficient  from  18°  to  2200°== 
7-5x10-°,  from  18°  to  1750°=6-6x  10  °,  from  18°  to 
13S0°=5-8X  10-°.  For  zircon,  silicon,  silicon  carbide, 
and  the  Nernst  filament  the  values  arc  4-5,  3-55,  6-25, 
and  10-7  X  10“6,  respectively,  to  tho  temperatures 
1300°,  950°,  1200°,  and  2000°.  E.  B.  Ludlam. 

Intensity  of  reflexion  of  X-rays  by  powdered 
crystals.  I.  Sodium  chloride,  and  sodium, 
lithium,  and  calcium  fluorides.  II.  Effect  of 
crystal  size.  R.  J.  Havighurst  (Physical  Rev., 
1926,  [ii],  28,  869—881;  882— 890).— 1  Structure 
factor  curves  for  fluorine  in  the  three  fluorides  are 
almost  identical,  but  for  sodium  in  the  fluoride  and 
chloride  there  is  a  difference. 

II.  An  examination  of  tho  necessity  for  extinction 
corrections  in  single  crystal  measurements. 

A.  A.  Eldridge. 

Atomic  radii.  II.  M.  L.  Huggins  (Physical 
Rev.,  1926,  [ii],  28,  1086 — 1107). — The  atomic  radius 
is  defined  as  the  distance  between  the  nucleus  and 
a  point  midway  between  the  positions  ”  of  the 
single  electrons  constituting  a  valency  electron  pair. 
The  interatomic  distance  is  then  equal  to  the  sum  of 
the  two  atomic  radii  only  when  there  is  a  valency  pair 
on  tlie  straight  lino  joining  their  centres.  Further, 
the  radii  of  the  same  element  in  different  crystals  are 
tho  same  only  when  the  atoms  of  the  element  are 
structurally  similar  and  are  similarly  surrounded  in  the 
two  crystals.  Hence  many  crystal  structure  deter¬ 
minations  are  valueless  for  the  calculation  of  accurate 
atomic  dimensions;  new  values  which  tho  author 
obtains  depend  on  certain  approximations  and 
assumptions.  Comparable  values  of  atomic  radii 
have  been  calculated  for  a  number  of  elements,  and 
approximate  values  have  been  obtained  for  others. 
Diameters  of  the  hydrogen  atom  vary  from  1-02  A.  in 
potassium  hydrogen  fluoride  to  1  -7  A.  in  ammonium 
bromide.  A.  A.  Eldridge. 

Relation  between  lattice  constants  and 
densities  in  nickel  steels.  A.  Osawa  (Sci.  Rep. 
Tolioku  Imp.  Univ.,  1926,  15,  619 — 630). — See  A., 
1926,  564. 

Recrystallisation  of  copper  wire.  E.  Schmid 

and  C.  Wassermann  (Z.  Physik,  1926,  40,  451 — 
455). — Copper  wire  hard  drawn  shows  no  change  in 
X-ray  photographs  until  heated  at  about  100°,  when 
recrystallisation  begins,  a  simple  thread-like  structure 
being  formed  with  the  (112)  direction  parallel  to  tho 
axis  of  tho  wire.  Such  wire  possesses  no  elastic 
recoil.  E.  B.  Ludlam. 

Arrangement  of  micro-crystals  in  silver 
deposited  by  electrolysis.  II.  Irata  and  H. 
Komatsubara  (Mem.  Coll.  Sci.  Kyoto,  1926,  10, 
95 — 109,  and  Z.  anorg.  Chem.,  1926,  158,  136 — 
152). — Silver  -was  deposited  electrolytieally  on  rolled 
silver  plates  from  solutions  of  the  nitrate  containing 
free  nitric  acid.  The  crystals  tend  to  take  up  a 
fibrous  arrangement,  in  which  the  axis  of  the  fibre 
is  parallel  to  the  diagonal  of  a  cube  face  in  the  cubic 
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lattice,  but  in  which  the  orientation  about  this  axis  is 
haphazard.  X-Ray  photographs  taken  before  and 
after  treating  the  deposit  with  nitric  acid  showed  that 
the  above  structure  exists  through  the  whole  fibre, 
and  not  merely  on  the  surface.  Some  specimens 
showed  grains  oriented  at  random  as  well  as  those  in 
the  fibrous  arrangement.  W.  Hume-Rothery. 

Atomic  structure  of  AgMg  and  AuZn.  E.  A. 

Owen  and  G.  D.  Preston  (Phil.  Mag.,  1926,  [viij, 
2,  1200 — 1270). — The  crystal  structure  of  the  com¬ 
pound  AgMg  has  been  determined  both  by  means  of 
an  X-ray  spectrometer  and  by  the  powder  method, 
using  a  Miillcr  camera.  Both  methods  show  a 
simple  cubic  structure  for  the  compound,  the  para¬ 
meters  being  3-28  and  3-27  A.,  respectively,  by  the 
two  methods.  The  density  of  the  material  was  deter¬ 
mined  as  6-2,  which  leads  to  the  result  that  oneatom  of 
silver  and  one  of  magnesium  are  associated  in  the 
unit  cell.  When  the  material  was  etched  before 
examination  with  the  spectrometer,  a  spectrum  was 
obtained  corresponding  with  a  face-centred  cube  of  side 

4- 076  A.  This  is  in  fair  agreement  with  the  value 
obtained  by  McKeehan  (A.,  1923,  ii,  428)  for  the 
parameter  of  the  silver  lattice,  and  indicates  that  the 
etching  medium  dissolved  out  the  magnesium  from 
the  body-centred  lattice  and  that  the  silver  atoms 
recrystallised  at  the  ordinary  temperature  on  a  face- 
centrcd  lattice.  The  compound  AuZn  shows  a  simple 
cubic  structure  of  parameter  3-19  A.,  there  being  one 
atom  each  of  gold  and  zinc  in  the  unit.  Both 
structures  are  therefore  of  the  csesium  chloride  type. 

A.  E.  Mitchell. 

Crystal  structure  of  beryllium,  zinc,  cadmium, 
and  mercury  tellurides.  W.  Zachariasen  (Z. 
physikal.  Chem.,  1920,  124,  277 — 284). — The  crystal 
structure  of  these  substances  was  investigated  by 
means  of  the  powder  method.  All  four  tellurides 
crystallise  regularly,  with  the  zinc-blende  structure. 
The  lengths  (in  A.)  of  the  sides  of  the  unit  cells,  as 
determined  by  precision  measurements,  and  the 
densities  are  as  follows  :  BeTc,  5-615±0-006,  5-090 ; 
ZnTe,  6-089  ±0 '002,  5-639;  CdTe,  6-464  ±0-002, 

5- 866;  HgTe,  6-4344-0-003,  8-123  (cf.  Hartwig,  A., 
1926,664;  de  Jong,  ibid.,  996).  L.  F,  Gilbert. 

Form  and  energy  of  crystalline  sodium 
nitrate.  J.  Topping  and  S.  Chapman  (Proe.  Roy. 
Soc.,  1927,  A,  113,  658—673;  cf.  A.,  1926,  GG4). — 
Calculations  of  the  kind  made  by  Lennard-Joncs  and 
Dent  (following  abstract),  of  the  energy  in  various 
configurations  corresponding  with  the  “  intrinsic  ” 
repulsive  forces  between  the  atoms  of  a  crystal  of  the 
ealcite  type  have  been  used,  in  conjunction  with  the 
values  of  the  electrostatic  energy  given  previously 
(toe.  cit.),  to  determine  the  total  energy  of  the  sodium 
nitrate  crystal  in  various  possible  configurations,  this 
total  energy  being  reckoned  from  a  state  of  infinite 
dispersion  of  the  sodium  ions  and  nitrate  ionic  groups. 
If  a  slight  change  in  the  repulsive  force  data  given 
by  Lennard- J  ones  and  Dent  is  made,  the  series  of 
possible  stable  configurations  is  found  to  pass  through 
the  actual  measured  configuration.  The  correspond¬ 
ing  value  of  b  (the  distance  between  the  nitrogen  ion 
and  the  force-centres  of  the  asymmetric  oxygen  ions 
of  a  nitrate  group)  is  0-90  A.  The  source  of  dis¬ 


crepancy  between  this  value  and  the  value  0-72  A. 
given  previously  (toe.  cit.)  is  probably  due  to  a  slight 
variation,  during  the  special  type  of  virtual  displace¬ 
ment  of  the  crystal  in  which  the  size  of  the  nitrate 
group  is  assumed  fixed,  in  the  energy  of  the  repulsive 
forces  between  oxygen  atoms  not  of  the  same  nitrate 
group.  Similar  considerations  explain  the  dis¬ 
crepancy  found  by  Lennard- Jones  and  Dent  with 
calcium  and  magnesium  carbonate  crystals. 

L.  L.  Bircumshaw. 

Theoretical  determinations  of  the  structure 
of  carbonate  crystals.  I  and  II.  J.  E.  Lennard- 
Jones  and  (Miss)  B.  M.  Dent  (Proc.  Roy.  Soc., 
1927,  A,  113,  673—689,  690— 696).— I.  From  a 
knowledge  of  the  intrinsic  repulsive  forces  between 
all  the  constituent  ions,  the  potential  energies  of 
calcium  and  magnesium  carbonate  crystals  are  calcu¬ 
lated  for  all  possible  configurations.  The  function 
passes  through  a  minimum,  which  corresponds  with 
the  most  stable  arrangement.  For  a  carbonate  group 
of  given  size,  this  direct  method  determines  the  size 
and  angle  of  the  rhombohedral  cell,  and  also  furnishes 
an  absolute  value  for  the  crystal  energy,  a  quantity 
not  yet  determined  by  any  other  method.  The 
potential  energy  per  mol.  of  the  crystal  is  given  by 
where  ir(c>  is  the  energy  due  to  the 
electrostatic  forces  (cf.  Chapman,  Topping,  and 
Morrall,  A.,  1926,  664),  and  JK(”>  the  contribution  of 
the  repulsive  forces.  A  detailed  description  is  given 
of  the  method  of  calculation,  The  distance  b  between 
a  carbon  ion  and  the  force  centre  of  an  oxygen  ion  in 
the  same  carbonate  group  is  regarded  as  an  adjust¬ 
able  parameter  to  be  determined  theoretically.  The 
value  1-08  A.  gives  the  best  agreement  between 
theory  and  experiment,  for  both  calcium  and  mag¬ 
nesium  carbonate.  The  values  of  the  crystal  para¬ 
meters,  corresponding  with  this  value  of  6,  are :  for 
magnesium  carbonate,  rhombohedral  angle  102°  24' 
(calc.),  103°  21-5'  (obs.);  distance  between  carbon 
ions  4-66  (calc.),  4-61  A.  (obs.) ;  crystal  energy  per 
g.-mol.  771  kg. -cal. ;  and  for  calcium  carbonate, 
rhombohedral  angle  102°  IS'  (calc.),  101°  55'  (obs.)  ; 
distance  between  carbon  ions  4-96  (calc.),  4-96  A. 
(obs.) ;  crystal  energy  per  g.-mol.  701  kg. -cal.  It 
is  found  that  no  improvement  is  obtained  in  the 
agreement  between  the  theoretical  and  experimental 
values  on  the  assumption  that  the  centre  of  the 
repulsive  forces  of  the  oxygen  ion  does  not  coincide 
with  that  of  the  electrostatic  forces. 

II.  On  the  assumption  that  6=1-08  A.  for  the 
crystals  of  calamine,  chalybite,  rhodochrosite,  and 
cadmium  carbonate,  and  that  the  repulsive  forces 
operating  between  the  ions  of  these  crystals  are 
represented  by  inverse  power  laws,  the  numerical 
values  of  the  force  constants  may  be  calculated,  pro¬ 
vided  that  the  indices  of  repulsion  are  known.  A 
formula  is  given  for  calculating  the  work  required  to 
separate  one  g.-mol.  of  a  crystal  of  the  calcite  type 
into  its  metallic  ions  and  carbonate  groups  ( U ),  which 
is  a  function  of  two  unknowns  only,  ijy  2  and  nl2,  the 
force  constant  and  index,  respectively,  which  deter¬ 
mine  the  repulsive  forces  between  the  metallic  ions 
and  the  carbonate  groups.  For  calamine  and  chalyb- 
itc,  two  sets  of  values  are  given  for  U,  corresponding 
with  the  two  alternative  cases  n13=  10  and  ?!ls=ll. 
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Thus,  for  calamine,  if  n12=10,  £7=772  g.-cal./g.-mol., 
if  n12=ll,  U—  777  g.-cal./g.-mol. ;  for  chalybite,  if 
7i12=10,  17=759  g.-cal./g.-mol.,  if  «12=10,  U~- 
705  g.-cal./g.-mol.  For  manganous  and  cadmium 
carbonates,  «12=11,  and  17=750  and  719  g.-cal./ 
g.-mol.,  respectively.  L.  L.  Btrcumshaw. 

Crystal  structure  of  ammonium  hexadhloro- 
plumbate,  (NH4)2PbClG,  R.  W.  G.  Wyckoff  and 
L.  M.  Dennis  (Amer.  J.  Sci.,  1926,  [v],  12,  503— 
509). — X-Ray  powder  photographs  of  ammonium 
chloroplumbate  indicate  that  it  forms  a  face-centred 
cubic  lattice  with  odd  order  reflexions  only  from 
planes  with  all  odd  indices.  The  length  of  the  edge  of 
the  unit  cube  containing  four  molecules  is  10T4  A. 
The  experimental  value  for  the  density  obtained  by 
using  benzene  as  the  wetting  liquid  is  2-6;  (7VJ,ic.  is 
2-89.  The  structure  is  similar  to  that  of  the  platinum, 
tin,  and  silicon  analogues.  M.  S.  Burr. 

Crystallographic  investigations  on  certain 
heteropoly-compounds.  F.  Rodolico  (Atti  R. 
Accad.  Lincei,  1926,  [vi],  4,  471 — 475). — Compounds 
of  the  series  (NH1)gH[X(W207)i(V20g)j,],rH20,  in 
which  X  is  either  P  or  As  and  x  and  y  are  variable 
but  have  the  sum  6  for  any  one  compound,  crystallise 
in  the  tetragonal  system.  For  the  one  limiting  (a) 
compound  of  the  phosphorus  series,  containing 
40-06%  W03  and  32-86%  V2Os,  the  axial  ratio  is 
a  :  C— 1  :  0-9932,  and  for  the  other  («>),  containing 
64-22%  W03  and  12-09%  V,0„  a  :  c  =  l  :  1-0011. 
The  corresponding  values  for  the  arsenic  series  are, 
for  the  a-compound,  with  40-26%  W03  and  31-60% 
V205,  1  : 0-9994,  and  for  the  w-compound,  with 
63-28%  W03  and  13-06%  VsOs,  1  :  1-0011.  Hence, 
geometrically  these  crystals  may  be  regarded,  within 
the  limits  of  experimental  error,  as  possessed  of  mono¬ 
metric  symmetry.  The  two  series  of  crystals  are 
isomorplious,  and  as,  moreover,  the  radical  W207 
may  be  partly  replaced  by  Mo20-,  arsenophospho- 
molybdotungstovanadates,  containing  five  acid 
radicals,  are  obtainable;  these  compounds  exhibit 
almost  unchanged  the  crystalline  characters  of  the 
simpler  ones. 

The  crystals  of  the  silicotungstates,  studied  by 
Wyrouboif  (A,,  1897,  ii,  173),  exhibit  marked  morpho¬ 
logical  analogy  with  those  described  above. 

T.  II.  Pope. 

Symmetry  of  sylvine  and  the  nature  of  its 
etching  figures.  K.  F.  Herzfeld  and  A.  Hettich 
(Z.  Physik,  1926,  40,  327—330;  ef.  A.,  1926,  S89; 
Valeton,  ibid.,  1085). — The  right  and  left  groups 
of  the  six-faced  octahedron  are  stereochemically 
different  and  would  behave  differently  towards 
optically  active  impurities.  It  is  claimed  that  the 
plagihedry  of  potassium  chloride  has  not  been  proved. 

E.  B.  Ludlam. 

Structure  of  phenacite,  Be,Si04.  W.  L.  Bragg 
(Proc.  Roy.  Soc.,  1927,  A,  113,“  642— 657).— Twenty- 

one  parameters  are  required  to  define  the  structure 
of  phenacite.  An  attempt  has  been  made  to  measure 
the  fifteen  parameters  determining  the  positions  of 
the  silicon  and  oxygen  atoms.  Knowledge  of  other 
structures  is  used  to  suggest  a  series  of  possible 
configurations  of  the  crystal,  the  Si04-group  being 
assumed  to  be  distinct,  and  to  have  the  same  form 


as  in  other  orthosilicates.  These  configurations  are 
tested  by  their  capacity  to  explain  the  reflecting  powers 
of  the  crystal  planes.  All  experimental  observations 
of  reflecting  power  are  expressed  as  absolute  values, 
and  interpreted  by  means  of  Darwin’s  formula 
for  reflexion  by  an  imperfect  crystal,  which  for 
phenacite  is  F=ll-65\/{sin  20/(1-+- cos2 20)}(px  106), 
p  being  the  integrated  reflexion  Ea>jl,  measured 
by  rotating  the  crystal  at  constant  angular  velo¬ 
city,  co.  It  is  believed  that  the  method  of  using 
absolute  measurements  leads  directly  to  a  close 
approximation  of  the  structure.  The  following 
measurements  were  made  on  the  crystal :  (a)  a 

rotation  photograph  with  the  trigonal  axis  vertical ; 
(b)  an  absolute  determination  of  intensity  of  reflexion 
by  the  planes  (111),  (U0),  (112),  (110),  (100)  for  a 
number  of  orders;  and  (c)  a  relative  determination 
of  intensity  for  about  fifty  planes  round  the  trigonal 
axis.  The  crystal  belongs  to  the  space-group 
the  space  lattice  is  rhombohedral,  with  a= 7-178, 
6=7-664,  c— 8-22s  A. ;  the  unit  cell  contains  six 
molecules,  each  occupying  a  volume  of  61  A.3  The 
proposed  structure  is  built  up  as  follows :  four 
parallel  rows  of  oxygen  atoms  at  intervals  of  2-74  A. 
are  placed  together  so  that  a  column  of  Y-shaped 
section  results ;  two  sets  of  these  composite  columns 
are  packed  together,  one  set  being  displaced  1-37  A. 
parallel  to  its  length  relatively  to  the  other;  the 
silicon  atoms  lie  at  the  centres  of  tetrahedral  groups 
of  oxygen  atoms,  similar  positions  being  probably 
occupied  by  the  beryllium  atoms. 

L.  L.  Bircumshaw. 

Formation  of  mixed  crystals  by  precipitation. 
G.  Ltinde  (Ber.,  1926,  59,  [£?],  2784—2786;  cf. 
Barth  and  Lunde,  A.,  1926,  895). — Addition  of 
potassium  iodide  to  a  cold  solution  of  silver  nitrate 
and  copper  sulphate  causes  the  precipitation  of 
homogeneous  mixed  crystals  of  silver  and  cuprous 
iodides.  With  potassium  bromide  and  iodide,  silver 
nitrate  gives  mixed  crystals  of  the  silver  bromide  type 
if  50%  or  less  of  silver  iodide  is  present,  whereas  if 
the  proportion  of  silver  iodide  exceeds  this  amount, 
two  forms  of  mixed  crystals  (silver  bromide  and  zinc 
sulphide  types)  are  simultaneously  produced.  The 
mixed  crystals  obtained  by  addition  of  thallium 
carbonate  to  potassium  iodide  and  bromide  are  of  the 
cubic  or  rhombic  type,  according  to  the  relative 
proportion  of  thallous  bromide  and  iodide.  The 
double  salt,  2AgCl,3TICl,  is  described.  H.  Wren. 

X-Ray  analysis  of  crystal  structures  and  its 
relation  with  chemical  constitution.  W.  L, 
Bragg  (Dcuxieme  Cons.  Chim .  Inst.  Intern.  Chim. 
Solvay,  1926,  44 — 65).  Chemical  Abstracts. 

Organic  crystals.  W.  H.  Bragg  (Deuxieme 
Cons.  Chim.  Inst.  Intern.  Chim.  Solvay,  1926,  21 — 
27).  Tables  [of  cleavage  spacings]  relating 
to  long-carbon-chain  derivatives.  A.  Muller 
(ibid.,  27 — 29).  G.  Shearer  (ibid.,  29 — 38).  Suc¬ 
cinic  acid  etc.  (Miss)  K.  Yardley  (ibid.,  38 — 41). 
General  list  of  organic  crystals.  W.  T.  Ast- 
bury  (ibid.,  41 — 43).  Chemical  Abstracts. 

Orientation  in  solids.  G.  Shearer  (Trans. 
Faraday  Soc.,  1926,  22,  465— 468).— See  A.,  1926, 

1195. 
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A'-Ray  evidence  for  the  existence  of  different 
modifications  of  fatty  acids.  G.  M.  de  Boer 
(Nature,  1927,  119,  50). — Stearic  acid,  obtained  by 
slow  crystallisation  from  acetone,  alcohol,  or 
petroleum,  shows  a  long  spacing  of  43-93  A.,  whilst 
a  thin  layer  obtained  by  fusion  or  by  the  evaporation 
of  an  alcoholic  solution  gives  a  spacing  of  39-75  A. 
Thus  the  existence  of  different  modifications  of 
stearic  acid  is  indicated.  The  long  spacing  of  un- 
deeoie  acid  is  25-4  A.  at  20°,  and  30-1  A.  at  12-5", 
supporting  the  results  of  Garner  and  Randall  (A., 
1924,  ii,  385)  and  Garner  and  Ryder  (ibid.,  1925,  ii, 
355).  A.  A.  Eldridoe. 

Various  crystalline  forms  of  long-chain 
organic  compounds.  Difficulties  in  the  inter¬ 
pretation  of  their  A'-ray  spectra.  J.  Thibaud 
(Compt.  rend.,  1927, 184,  24 — 26). — Measurements  of 
the  A'-ray  spectra  of  pure  stearic  acid  indicate  that  it 
can  crystallise  in  various  forms  having  carbon  chains 
of  different  lengths  (cf.  Piper,  Malkin,  and  Austin, 
A.,  1926,  1083).  Similar  measurements  with  mixed 
fatty  substances  (such  as  butters),  with  the  mixed 
fatty  acids  obtained  by  hydrolysing  them,  and  with 
their  lead  soaps,  indicate  that  the  method  may  be 
used  to  distinguish  between  the  various  types  of 
butter.  The  analytical  interpretation  of  the  results 
is  complicated  by  the  variation  of  the  value  of  the 
crystal  spacing  according  to  the  origin,  method  of 
preparation,  and  purity  of  the  substance.  This  is 
especially  true  for  mixtures,  particularly  of  sub¬ 
stances  of  similar  nature  and  having  the  same  number 
of  carbon  atoms  in  the  molecule.  When  heavy  atoms 
are  introduced  into  the  chain  (as  in  the  case  of  lead 
soaps),  the  variations  are  less.  J.  Grant. 

X-Ray  examination  of  the  crystal  structure 
of  certain  compounds.  A.  N.  Sarkar  (Phil.  Mag., 
1926,  [vii],  2,  1153 — 1165). — Examination  of  the 
crystal  structure  of  pyrocatechol  by  the  powder 
method  indicates  that  the  basic  lattice  is  I’m,  there 
being  2  molecules  per  unit  cell.  The  space-group  is 
0i\.  The  molecules  should  thus  possess  an  element 
of  symmetry  which  can  be  either  a  centre  of  symmetry 
or  an  axis  of  binary  symmetry;  the  data  are  not 
sufficient  to  differentiate  between  the  alternatives. 
The  translation  of  the  glide  plane  parallel  to  itself 
is  c/2,  so  that  the  molecules  are  most  densely  packed 
in  the  (100)  plane,  thus  accounting  for  the  fact  that 
the  direction  of  cleavage  is  parallel  to  the  (100)  plane. 
Examination  of  a  crystal  of  potassium  ferrievanido 
by  Laue’s  method  shows  that  the  basic  lattice  is 
Pm,  that  the  molecules  arc  asymmetric,  and  that  the 
space-group  is  either  or  C$»,  according  as  the  axis 
of  symmetry  is  a  simple  or  a  screw  axis.  The  Laue 
photograph  of  aluminium  acetylacetonate,  together 
with  some  measurements  of  Astbury,  shows  that  the 
space-group  is  ,  with  a  screw-axis  of  symmetry  and 
4  molecules  per  unit  cell.  A.  E.  Mitchell, 

A’-Ray  study  of  isomorphism  in  simple  organo- 

metfdlic  series.  I.  Tetraphenyls.  W.  H. 
George  (Pioc.  Roy.  Soc.,  1927,  A,  113,  585—593).— 
Crystals  of  carbon,  silicon,  germanium,  tin,  and  lead 
tetr-a phenyl,  examined  by  tlio  rotating  and  oscillating 
single-crystal  methods,  using  the  A’ a  radiation  from 
a  copper  anticathode,  and  employing  Bernal’s  method 


of  interpretation  (this  vol.,  9),  yield  X-ray  photographs 
which  are  identical,  except  for  intensity  and  small 
dimensional  variations.  The  unit  cell  contains  2 
molecules,  having  a  tetrad  alternating  axis  of  sym¬ 
metry  parallel  to  the  c  axis  of  the  crystals.  The 
dimensions  of  the  unit  cell  are :  for  the  carbon 
compound,  a=  10-86,  c— -7-26  A.;  for  the  silicon 
compound,  a=ll-32,  c— 7-03  A.;  for  the  germanium, 
compound,  a=ll-60,  c=6-$5  A.;  for  the  tin  com¬ 
pound,  a=ll-83,  c— 6-42  A.;  and  for  the  lead  com¬ 
pound,  (1=12-00,  c=G-50  A.  Thus  the  size  of  the 
square  base  of  the  cell  increases  with  increase  of 
atomic  number  of  the  grouping  element,  whilst  the 
height  of  the  cell  decreases.  The  molecules  lie  very 
nearly  in  the  (110)  planes,  consistent  wi  th  the  marked 
development  of  the  (110)  faces,  and  although  the 
space-group  is  D‘.t,  the  structure  approximates  very 
closely  to  that  of  the  space-group  which  has  a 
plane  of  symmetry  parallel  to  the  (110)  plane.  The 
grouping  atoms  of  the  molecules  lie  at  the  corners 
and  at  the  centre  of  the  cell,  and  the  phenyl  groups 
are  very  nearly  bisected  by  the  (110)  planes,  and 
probably  lie  near  the  direction  of  the  shortest  distance 
between  the  metallic  atoms.  L.  L.  Bircotishaw, 

Space-group  and  molecular  symmetry  of 
(3-benzene  hexabroraide  and  hexachloride.  S.  B. 
Hendricks  and  C.  Bilicke  (J.  Amer.  Chem.  Soc., 
1926,  48,  3007 — 3015). — X-Ray  examination  of  tho 
cubic  6- (or  m-)modifications  of  the  hexachloride  or 
hexabromide  of  benzene  showed  them  to  have  the 
atomic  arrangement  of  the  space-group  Tf„  the 
molecular  symmetry  being  that  of  the  point-group 
C3{.  The  unit  cubes  contain  4  molecules,  the  edge 
being  10-07  for  tho  chloride  and  10-42  A.  for  the 
bromide.  These  structures  do  not  eliminate  the 
possibility  that  tho  carbon  or  the  halogen  atoms  are 
coplanar,  but,  neglecting  this  specialisation,  tho 
arrangement  of  4,  5,  or  6  atoms  on  the  same  side  of 
the  plane  of  tho  molecule  would  not  give  the  correct 
symmetry.  The  structures  given  by  Friedel  (A., 
1891,  1196)  arc  considered  to  bo  incorrect.  The 
conclusions  are  not  in  agreement  with  Mohr’s  theory 
of  strainlcss  rings  as  applied  to  cyclohexane  and  its 
derivatives  (ibid.,  1919,  ii,  229).  S.  K.  Tweedy. 

Crystalline  forms  of  5-nitrosalicylic  acid  and 
of  related  compounds.  F.  D.  Chaotaway  and 

W.  R.  C.  CmuEL  (J.C.S.,  1926,  3210— 3215).— By 
cooling  slowly,  to  the  ordinary  temperature,  a  hot, 
saturated,  aqueous  solution  of  5-nitrosalieylic  acid,  a 
hitherto  unrecognised  monohydrate  has  been  separated 
as  very  slender,  strongly  doubly-refracting,  elongated, 
and  almost  colourless  prisms,  which  readily  lose 
water  on  exposure  to  air.  Dilatoinetric  and  solu¬ 
bility  measurements  indicates  that  the  transition 
point  is  in  the  neighbourhood  of  42-5°.  Details  of 
the  crystalline  structure  of  the  anhydrous  form  are 
given,  hut  do  not  agree  with  those  observed  by  Fels 
(Z.  Krist.,  1903,  37,  486).  No  measurable  crystals 
of  the  hydrated  form  have  been  obtained,  but  they 
are  probably  orthorhombic.  Crystallographic  details 
are  also  given  for  ethyl  5-nitrosalicylate,  m.  p.  96°, 
d 19  1-429,  and  for  the  stable  modification  of 
5  -  nitro  -  2  -  ethoxybenzaldehydesemicarbazone.  The 
crystals  of  the  labile  form,  which  are  unsuitable  for 
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measurement,  are  slender,  strongly  doubly-refracting 
prisms,  M,  S,  Burr. 

The  crystal  as  a  homogeneous  polyhedron  and 
the  relations  between  the  physical  properties  oi 
crystals  and  the  various  groups  of  geometrical 
crystallography.  J.  Beckenkamp  (Z.  Physik,  192G, 
40,  237  —  254).  —  Crystal  nomenclature,  types  of 
symmetry,  electrical  polarity,  enantiomorphy,  trans¬ 
mission  of  light,  and  clastic  deformation  are  discussed 
from  the  point  of  view  of  the  space  lattice. 

E.  B.  BEDLAM. 

Magneto -spectroscopic  investigations  on 
nickel  wires  with  short  Hertzian  waves.  H. 
Israel  (Z.  Physik,  1926,  39,  841 — 857). — Waves  from 
30  cm.  to  2  metres  in  length  were  produced  by  means 
of  a  quenched  spark  and  measured  by  means  of 
Lecher  wires.  By  a  comparison  of  the  decrement  of 
the  oscillations  in  nickel  wire,  magnetised  and  un¬ 
magnetised,  with  that  of  copper,  the  permeability  of 
the  nickel  wires  could  bo  calculated  for  the  different 
wave-lengths;  these  arc  given  in  tables  and  the 
curves  are  plotted;  they  are  complicated,  but  less 
so  for  the  thinner  of  the  two  wires  used  than  for  the 
thicker.  E.  B.  Ludlam. 

Apparent  doubling  of  the  optic  axis  of  calcite 
by  means  of  Federov's  plate.  (Miss)  M.  Phili¬ 
bert  (Atti  R.  Accad.  Lined,  1926,  [vi],  4,  376 — 3S1). 
—This  phenomenon  (cf.  this  vol.,  10)  is  shown  to  be 
due  to  the  anisotropy  of  tho  spherical  segments  of 
Federov’s  plate,  which  behave  like  a  biaxial  doubly- 
refracting  substance.  Far  from  being  negligible,  this 
double  refraction  of  the  segments  gives  axial  angles 
of  11°  and  14°  in  the  two  cases  considered. 

T.  H.  Pope. 

Increase  of  tensile  strength  of  single  crystals 
by  plastic  deformation.  E.  Schmid  (Z.  Physik, 
1926,  40,  54 — 74). — Tho  increase  of  strength  of  the 
main  faces  of  slip  in  zinc  crystals  caused  by  plastic 
extension  has  been  investigated;  after  passing  the 
elastic  limit,  tho  strength  increases  linearly  with  the 
extension.  The  shape  of  the  extension  curve  for 
single  crystals  depends  on  the  angle  between  tho  slip 
and  the  direction  of  the  applied  force.  The  group  of 
curves  relating  the  force  in  the  main  plane  of  slip  to 
the  extension  can  be  represented  by  a  single  line, 
almost  straight.  A  comparison  is  obtained  for  the 
increase  in  strength  along  the  actual  pianos  of  slip 
and  the  latent  planes  (which  cut  the  former)  for 
crystals  of  zinc  and  tin ;  if  the  two  planes  are  crystallo- 
graphically  identical,  the  increase  of  strength  is  less 
in  the  actual  than  in  the  latent  planes;  for  zinc,  in 
which  the  planes  are  not  the  same,  the  increase  is 
greater  in  the  mam  actual  plane  of  slip. 

E.  B.  Ludlam. 

Variation  of  mol.  wt.  of  lead  with  temperature. 

A  Jouniaux  (Bull.  Soc.  chim.,  1926,  [iv],  39,  1680 — 
1686). — It  is  shown  that,  above  450°,  the  molecule  of 
lead  is  monatomic,  and  that  below  it  is  associated 
somewhat.  The  mol.  wt.  was  determined  eryoscopic- 
ally  at  a  number  of  temperatures  between  450°  and 
1850°  by  using  various  metals  as  solvents,  and  the 
values  are  distributed  irregularly  about  the  atomic 
weight  of  lead,  the  anomalies  being  explained  by  the 
formation  of  mixed  crystals.  The  mol.  wt.  at  the 


b.  p.  deduced  from  latent  heat  data,  and  also  the 
vapour-density  values,  indicate  a  monatomic  molecule 
above  450°.  The  mol.  wt.  below  450°  was  obtained 
both  cbullioscopically,  using  mercury  as  solvent,  and 
also  from  surface-tension  data,  using  tho  Eotvos- 
Ramsay  equation.  Thence,  on  the  assumption  that 
lead  is  monatomic  at  high  temperatures,  its  critical 
temperature  is  calculated  to  be  approximately  2200° ; 
by  inserting  this  value  in  tho  equation,  the  mol.  wt. 
is  calculated  at  lower  temperatures,  and  is  found  to 
increase  from  207-2  at  500°  to  285-7  at  327°. 

S.  J.  Gregg. 

Mol.  wt.  of  egg-albumin.  I.  In  electrolvte- 
free  condition.  T.  Svedbekg  and  J.  B.  Nichols 
(J.  Amcr.  Chcm.  Soc.,  1926,  48,  3081 — 3092). — The 
method  of  determining  atomic  weights  by  the  ultra¬ 
centrifuge  (A.,  1926,  340,  677)  is  adapted  so  as  to  be 
applicable  to  colourless  proteins.  By  this  modified 
method,  the  mol.  wt.  of  egg-albumin,  purified  by 
electro-dialysis,  is  found  to  be  34,500  ±1000  in 
electrolyte-free  solutions.  Moderately  pure  egg- 
albumin  contains  a  small  amount  of  a  substanco  of 
mol.  wt.  170,000,  probably  unprecipitated  globulins. 

S.  K.  Tweedy. 

Influence  of  pressure  on  electrical  conductivity 
of  platinum.  A.  Michels  and  P.  Geels  (Proc.  K. 
Akad.  Wetcnsch.  Amsterdam,  1926,  29,  1106 — 
1112). — A  platinum-resistance  thermometer  was  used 
and  its  resistance  determined  at  15-57°,  21-95°,  and 
34-75°  at  pressure  intervals  up  to  251-5  kg./cm.2 
The  results  differ  from  previously  published  data  in 
that  the  pressure  coefficients  vary  more  considerably 
with  the  pressure,  and  at  lower  pressures  the  coefficient 
varies  to  a  greater  extent  with  the  temperature. 
The  importance  of  this  for  the  measurement  of 
temperature  by  means  of  the  platinum -resistance 
thermometer  is  pointed  out.  E.  S.  Hedges. 

Hall  effect  in  bismuth  sputtered  films.  T.  F. 
Hargitt  (Physical  Rev.,  1926,  [ii],  28,  1034—1037). 

Determination  of  optical  constants  of  metals 
in  the  visible  and  ultra-violet.  G.  Ppestoef  (Ann. 
Physik,  1926,  [iv],  84,  906 — 928). — A  method  of 
examining  the  light  polarised  by  reflexion  from 
metallic  surfaces  has  been  described  which  enables  the 
refractive  index  and  absorption  coefficient  to  bo 
evaluated.  These  constants  have  been  determined 
over  the  range  250 — 600  for  copper,  gold,  zinc, 
silicon,  manganese,  nickel,  and  a  steel.  Considerable 
discrepancies  found  between  the  results  of  earlier 
workers  are  traced  to  variations  in  the  degree  of 
polishing  and  alterations  in  the  chemical  condition  of 
the  metallic  surface.  Adsorption  of  liquid  films  has 
been  investigated  in  relation  to  the  reflexion  of  light 
by  nickel  and  copper  mirrors.  Tho  liigh  polish 
necessary  for  trustworthy  results  was  obtained  by  a 
process,  not  disclosed,  duo  to  the  firm  of  Zeiss.  The 
effect  of  high  polish  is  much  greater  than  that  due  to 
adsorption.  It.  A.  Morton. 

Applicability  of  discharge  tubes  containing 
noble  gases  as  photometers.  H.  Kniefkamp  (Z. 
Physik,  1926,  40,  12 — 36). — The  method  consists  in 
counting  tho  number  of  flashes  per  sec.  produced 
when  the  light  to  be  measured  falls  on  the  discharge 
tube.  The  mean  number  of  flashes  is  proportional 
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to  the  intensity  of  the  light.  A  dark  effect  was 
traced  to  impurities,  probably  remains  of  water 
vapour  or  air  in  the  bulb.  The  method  is  described 
in  detail.  Comparison  showed  that  the  method  of 
counting  flashes  was  several  thousand  times  more 
sensitive  than  using  the  bulb  as  a  photo-electric  cell  in 
the  ordinary  way,  e.g.,  a  normal  candle  produced  one 
flash  per  see.  at  a  distance  of  5  metres ;  a  mercury 
vapour  lamp  would  produce  one  per  sec.  at  about 
150  metres  distance.  E.  B.  Ludlam. 

Deviation  from  Lambert’s  law  and  polaris¬ 
ation  of  light  emitted  by  incandescent  tungsten, 
tantalum,  and  molybdenum,  and  changes  in 
the  optical  constants  of  tungsten  with  tem¬ 
perature.  A.  G.  Worthing  (J.  Opt.  Soe.  Amer., 
192G,  13,  635— 049).— The  deviations  from  Lambert’s 
cosine  law  for  the  light  emitted  by  tungsten,  molyb¬ 
denum,  and  tantalum  are  of  the  same  order.  The 
brightness  increases  from  the  normal  value  at  normal 
emergence  gradually  with  increase  in  emergence  angle 
to  about  75°  by  20%,  and  then  decreases  rapidly  to 
0  at  grazing  emergence.  Straight  filaments  of  circular 
cross-section  have  average  brightnesses,  viewed 
normal  to  their  axes,  which  are  greater  than  the 
normal  brightness  by  2-8%  for  tungsten,  3-6%  for 
molybdenum,  2-7%  for  tantalum.  The  average 
brightness  of  a  filament  considering  all  directions  is 
about  5%  greater  than  the  normal  brightness.  The 
polarisation  of  the  light  emitted,  which  is  zero  for 
normal  emergence,  increases  with  angle  of  emergence 
to  about  95%  at  grazing  emergence,  and,  for  straight 
circular  filaments  viewed  normal  to  their  axes,  is 
about  20%.  The  values  of  the  optical  constants  n 
and  k  for  tungsten  were  found  to  be  3-86  and  0-81 
at  300°  Abs.,  and  3-85  and  0-S9  at  1900°  Abs. 

C.  J.  Smitiiells. 

Polishing  of  surfaces.  F.  W.  Preston  {Nature, 
1927,  119,  13). — In  the  polishing  of  glass,  the  amount 
of  material  removed  corresponds  with  a  solid  layer 
of  the  order  of  ten  wave-lengths  in  thickness.  The 
efficiency  of  the  operation,  on  the  assumption  that 
the  energy  is  required  for  liquefying  a  thin  surface 
layer,  is  not  more  than  about  0-5%.  The  process  is 
regarded  as  primarily  one  of  abrasion  (cf.  Macaulay, 
A.,  1926,  998).  A.  A.  Eldridqe, 

High-temperature  thermometer.  [Properties 
of  gallium.]  S.  Boyer  (J.  Opt.  Soc.  Amer.,  1926, 
13,  117 — 122). — Details  aro  given  for  constructing  a 
thermometer  in  which  the  glass  and  mercury  of  the 
ordinary  type  are  replaced  by  fused  quartz  and 
gallium,  respectively.  Temperatures  up  to  1000° 
may  be  measured;  the  position  of  the  lower  limit 
depends  on  the  fact  that  liquid  gallium  is  easily 
undercooled  below  the  m.  p.  (29-7°);  undercooling 
to  —20"  was  often  observed.  The  removal  of  gas 
from  liquid  gallium  and  the  effect  of  impurities  on  the 
amount  of  undercooling  and  on  the  tendency  to  wet 
quartz  have  been  investigated.  The  ease  of  surface 
oxidation  of  gallium  is  greater  than  is  reported  in 
the  literature.  L.  F.  Gilbert. 

Determination  of  high  temperature  by  the 
effusion  and  transpiration  of  gas.  Y,  Yam*, 
otjchi  (Bull.  Chem.  Soc.  Japan,  1926, 1,  209—215).— 
For  the  measurement  of  high  temperature,  three 


methods  are  given,  depending  on  the  rate  of  flow  of 
gases.  The  first  requires  the  measurement  of  t,  the 
time  of  effusion  of  a  given  volume  of  gas  through  a 
quartz  tube,  and  from  the  rela  tion  t=a,+bs/T  (where 
a  and  b  are  constants)  temperatures  up  to  1000°  can 
be  determined.  In  the  second  method,  also  applic¬ 
able  up  to  1000°,  the  temperature  is  found  from  the 
expression  log  T—a+b  log  «+c( log  t)-,  where  t  is  the 
rate  of  transpiration  of  gas  through  a  quartz  capillary 
tube  and  a,  b,  and  c  arc  constants.  The  temperature 
of  the  transpiring  gas  may  also  be  determined  by 
observation  of  the  increase  of  pressure  p  required  to 
maintain  a  constant  rate  of  flow  with  elevated  tem¬ 
perature.  In  this  case,  the  relation  log  p—a  log  T-\-b 
(where  a  and  b  are  constants)  obtains  up  to  1200°. 

A.  8.  Corbet. 

Method  for  obtaining  very  low  temperatures. 
F.  Simon  (Physikal.  Z.,  1926,  27,  790— 792).— The 
liquefaction  of  gases  would  be  easy  if  the  less  volatile 
gas  {e.g.,  hydrogen)  could  be  so  far  removed  by 
pumping  that  the  temperature  would  fall  below  the 
critical  point  of  the  more  volatile  gas  {e.g.,  helium). 
The  lowest  point  attained  by  pumping  off  hydrogen 
(9°)  is  still  well  above  the  critical  temperature  (5-2°) 
of  helium.  This  and  similar  gaps  can  be  bridged  by 
a  new  device.  A  vessel  containing  gas-free  carbon  is 
connected  to  a  vessel  containing  helium.  The  pre¬ 
liminary  cooling  is  carried  out  by  means  of  liquid 
hydrogen  and  the  temperature  reduced  as  far  as 
possible  by  pumping  off  hydrogen.  Helium  is  then 
passed  into  the  cold  charcoal  under  a  few  atm. 
pressure.  The  considerable  heat  of  adsorption  is 
taken  up  by  the  hydrogen  in  the  surrounding  Dewar 
flask.  On  bringing  tho  vessel  into  thermal  isolation 
and  pumping  off  the  adsorbed  helium,  the  temperature 
of  the  charcoal  falls.  Using  17  litres  of  helium, 
15  g.  of  charcoal,  8  litres  of  helium  were  adsorbed,  and 
in  a  few  seconds  after  beginning  to  pump  off  the 
gas  the  temperature  fell  to  7°  Abs.  and  in  a  few 
minutes  to  below  4°  Abs.  The  high  degree  of  cold 
can  be  maintained  for  a  few  hours.  Thero  are  serious 
difficulties  in  the  way  of  making  a  continuous  process 
employing  the  new  principle.  R.  A.  Morton. 

Measurement  of  true  specific  beats  at  high 
temperatures.  H.  Klinkhardt  (Z.  Elektrochem., 
1926,  32,  534 — 535). — The  substance,  preferably  in 
the  form  of  a  short  cylinder,  is  made  the  anode  in  an 
evacuated  glass  vessel  and  subjected  to  bombard¬ 
ment  by  electrons  from  a  neighbouring  cathode 
consisting  of  platinum  foil  coated  with  an  alkaline- 
earth  oxide  or  a-  tungsten  wire  coated  with  tfaoria, 
A  cage  around  the  electrode  system  minimises  energy 
losses  due  to  reflexion  of  the  electrons.  The  current 
may  be  a  few  milliamps.  at  100 — 200  volts,  but  it  is 
important  that  the  pressure  should  he  at  least  as  low 
as  UH  mm.  Under  these  conditions,  the  kinetic 
energy  of  the  electrons  is  converted  almost  entirely 
into  heat  in  the  anode.  The  rise  in  temperature  of 
the  latter  due  to  the  transfer  of  a  measured  amount 
of  energy  during  a  short  period  of  bombardment  is 
measured  by  a  thermocouple  in  contact  with  the 
anode.  Data  obtained  for  nickel  over  the  range 
100 — 450°  are  recorded  on  a  graph;  the  accuracy  is 
about  0-5%.  Materials  which  are  insulators  or  have 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


101 


high  vapour  pressures  can  be  dealt  with  if  sealed  in  a 
metal  container,  but  the  accuracy  is  less  than  with 
metals.  Values  for  the  specific  heat  and  the  heat  of 
transition  of  ammonium  chloride  arc  recorded. 

H.  J.  T.  Ellingham. 

Specific  heats  of  a  highly  cooled,  non-con- 
densed  phase.  N.  Perrakis  (Compt.  rend.,  1927, 
184,  28 — 30). — Starting  from  the  revised  form  of 
Trouton’s  rule,  the  author  has  confirmed,  by  means 
of  simple  thermodynamical  considerations,  Perrin’s 
conclusion  that  all  gases  cooled  sufficiently  have 
molecular  heats  equal  to  those  of  monatomic  gases. 

J.  Grant. 

Six-place  tables  of  the  Debye  energy  and 
specific  heat  functions.  J.  A.  Beattie  (J.  Math. 
Phys.  Mass.  Inst.  Tech.,  1926,  6,  1 — 32). — The  values 
of  lUR'^T'1  and  of  \CtR~1  have  been  computed  as 
functions  of  the  argument  x  (=hvmk1T"1,  where  vm 
is  a  frequency  characteristic  of  the  substance)  in  the 
range  0 — 24  in  increments  of  0T.  For  values  of  a; 
greater  than  24,  an  error  of  less  than  one  in  the  sixth 
significant  figure  is  introduced  by  using  \U R  lT  l= 
19-48181Sar3,  and  ^GcJG1=77-92727ar3. 

It.  W.  Ltjnt. 

Latent  heat  of  fusion.  N.  von  Raschevsky 
(Z.  Physik,  1926,  40,  214— 219).— Proceeding  from 
the  assumption  that  the  liquid  state  is  reached  when 
the  distance  between  the  atoms  becomes  so  great 
that  the  clastic  modulus  becomes  zero,  the  second 
differential  of  the  lattice  energy  in  respect  to  lattice 
constant  becoming  zero,  the  value  of  the  latent  heat 
of  seven  metals  is  calculated  and  is  in  satisfactory 
agreement  with  experiment.  E.  B.  Ludlam. 

Determination  of  the  latent  heat  of  vaporis¬ 
ation  of  liquid  helium.  L.  I.  Dana  and  H.  K. 
Onnes  (Proc.  K.  Akad.  Wetcnsch.  Amsterdam,  1926, 
29,  1051 — 1060). — A  simple  method  is  described  by 
means  of  which  the  latent  heat  of  vaporisation  of 
liquid  helium  has  been  measured  for  pressures  at  and 
below  1  atm.  The  results  show  that  the  curve 
representing  the  heat  of  vaporisation  as  a  function 
of  temperature  shows  a  maximum  near  3°  Abs.  and 
descends  again  at  lower  temperatures.  This  agrees 
with  the  values  of  latent  heat  derived  by  application 
of  the  Clapoyron-Clausius  formula  to  the  data  of 
other  workers.  The  behaviour  of  the  saturated 
vapour  deviates  appreciably  from  the  ideal  gas  laws. 
An  anomaly  was  noticed  at  the  temperature  of 
maximum  density.  E.  S.  Hedges. 

Determination  of  the  specific  heat  of  liquid 
helium.  L.  I.  Dana  and  H.  K.  Onnes  (Proc.  K.  Acad. 
Wetcnsch.  Amsterdam,  1926,  29,  1060 — 1068). — An 
apparatus  is  described  for  measuring  with  an  accuracy 
of  about  3%  the  specific  heat  of  liquid  helium  and  its 
variation  with  temperature  for  saturation  pressures 
at  and  below  1  atm.  The  method  of  following  the 
rise  in  the  temperature  of  the  liquid  on  heating  was  to 
determine  the  rise  in  vapour  pressure.  A  table  is 
given  showing  the  specific  heats  at  different  tem¬ 
peratures  ;  these  values,  when  plotted,  tend  to  lie  on 
a  straight  line.  E.  S.  Hedges, 

Heats  of  vaporisation  of  condensed  gases  at 
low  pressures.  A.  Eucken  and  E.  Donath  (Z. 
physikal.  Chem.,  1926,  124,  181— 203).— A  method 


of  determining  heats  of  vaporisation  or  sublimation  is 
described  which  depends  on  the  measurement  of  heats 
of  condensation  and  is  applicable  at  pressures  as  low 
as  1  mm.  Liquid  and  solid  ammonia,  solid  carbon 
dioxide,  nitrous  oxide,  and  hydrochloric  acid  were 
investigated.  Giacomini’s  value  for  the  heat  of 
vaporisation  of  ammonia  (A.,  1925,  ii,  757)  was  not 
confirmed.  The  heats  of  vaporisation  of  carbon 
dioxide  and  nitrous  oxide  accord  with  the  hypothesis 
that  the  molecules  of  these  gases  have  open  structures 
(of.,  for  carbon  dioxide,  A.,  1922,  ii,  349,  805). 
The  data  obtained  for  ammonia  and  carbon  dioxide 
allow  the  integration  constant  i  in  the  vapour-pressure 
formula  to  he  directly  calculated  (cf.  ibid.,  1925,  ii,  98) ; 
for  carbon  dioxide,  the  value  is  the  same  as  previously 
obtained  ( loc .  cit.),  but  for  ammonia  it  is  somewhat  less. 

L.  F.  Gilbert. 

Degree  of  polymerisation  of  vapours  at  the 
b.  p.  V.  Kirejev  (Z.  anorg.  Chem.,  1926,  157, 
138—140;  cf.  A.,  1926,  1088).— Reasons  are  given  for 
supposing  that  the  molecular  heat  of  vaporisation  in 
the  usual  expression  for  Trouton’s  constant  K  is  that 
of  the  vapour,  not  that  of  the  liquid.  Hence  by 
comparing  the  observed  values  with  those  calculated 
by  means  of  the  equation  K=f(Ts ),  where  T,  is  the 
b.  p.,  the  mol.  wt.  of  the  vapour  can  he  calculated. 
For  a  number  of  liquids,  the  results  are  in  good  agree¬ 
ment  with  the  values  obtained  from  the  ebullioseopic 
constant  and  vapour  pressure.  In  some  instances, 
the  opposing  effects  of  association  of  the  liquid  and 
polymerisation  of  the  vapour  may  cause  Trouton’s 
constant  to  have  its  theoretical  value.  R.  Cuthill. 

Heat  of  formation  of  cementite.  G.  H.  Brodie, 

W.  H.  Jennings,  and  A.  Hayes. — See  B.,  1927,  14. 

Influence  of  pressure  on  the  crystallisation 
temperature  of  p-azoxyanisole  and  cc-naphthyl- 
amine.  N.  A.  Pushin  and  I.  W.  Grebenschtschi- 
kov  (Z.  physikal.  Chem.,  1926,  124,  270 — 276;  cf. 
Hulett,  A.,  1899,  ii,  468).— The  influence  of  pressure 
on  the  m.  p.  and  transition  point  (temperature  of 
change  from  liquid-crystalline  to  isotropic  state)  of 
p-azoxyanisole  and  on  the  m,  p.  of  a-naphthylamine 
has  been  investigated ;  the  maximum  pressures  „ 
employed  were  1088, 2645,  and  2995  kg./em.2,  re  spec  tv 
ively.  In  each  case,  pressure  is  an  approximately,’'^ 
linear  function  of  temperature.  Ostwald’s  opinion  that  V 
with  increase  of  pressure  the  range  of  existence  of  liquid 
crystals  decreases,  i.e.,  that  the  critical  point  isotropic 
liquid-solid  may  he  realised  experimentally,  is  con¬ 
tradicted  by  the  data  obtained  for  p-azoxyanisole. 

L.  F.  Gilbert. 

Trouton’s  quotients.  W.  Herz  (Z.  anorg.  Chem., 
1926,  157,  382 — 384). — There  appears  to  he  no 
corresponding  temperature  above  the  b.  p.  at  which 

the  ratio  of  the  molecular  heat  of  vaporisation  of 
liquids  to  their  b.  p.  (Abs.)  is  any  more  nearly  constant 
than  it  is  at  the  b.  p.  R.  Cuthill. 

Rule  of  the  three  temperatures.  E.  van  A  lb  el 
(J.  Chim.  phys.,  1926,  23,  823). — -A  correction  of 
Prud’homme’s  paper  (A.,  1921,  ii,  376). 

R.  Cuthill. 

Relation  between  temperature  of  incipient 
increase  in  size  of  granules  and  m.  p.  of  metals. 

A.  A,  Botschwar  (Z.  anorg.  Chem.,  1926, 157,  319 — 
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320). — For  a  number  of  metals  the  ratio  of  the 
temperature  (Ahs.)  at  which  new  granules  commence 
to  be  formed  in  the  metal,  worked  as  far  as  possible 
in  the  cold,  to  the  m.  p.  (Abs.)  tends  to  increase 
with  decrease  in  the  latter  temperature,  but  usually 
lies  between  0-35  and  0-45.  R.  Cuthill. 

Temperature  of  commencement  of  internal 
diffusion  in  crystals.  G.  Tammann  (Z.  anorg. 
Ckorn.,  1926, 157,  321 — 325).— The  sintering  together 
of  powders  on  heating  is  most  probably  due  to  the 
molecules  commencing  to  change  their  places.  If  T 
is  the  m.  p.  (Abs.),  the  average  temperature  at  which 
this  change  commences  is  for  metals  0-33T,  for  salts 
0-57T,  and  for  organic  compounds  0-902'.  The  more 
complicated  the  molecule  is,  tho  nearer  does  this 
temperature  approach  the  m.  p.  R.  Cutihll. 

[Temperatures  of]  equal  internal  pressure. 
W,  Herz  (Z.  anorg.  Chcm.,  1926,  157,  326 — 328). — 
Tho  temperatures  at  which  tho  internal  pressure  is 
800  and  1500  atm.,  respectively,  have  been  calculated 
for  a  number  of  liquids.  The  quotient  of  these 
temperatures  and  also  that  of  tho  corresponding 
densities  are  roughly  the  same  for  all  the  liquids. 
With  substances  of  a  similar  structure,  tho  difference 
of  tho  two  temperatures  tends  to  rise  with  rise  in 
mol.  wt.  R.  Co  THILL. 

Transformation  of  the  theoretical  chemical 
constants.  E.  Wertheimer  (Physikal.  Z.,  1926,  27, 
771— 773).— Theoretical.  R.  A.  Morton. 

Absolute  density  and  coefficient  of  expansion 
of  silicon  tetrachloride.  P.  L.  Robinson  and 
H.  C.  Smith  (J.C.S.,  1926,  3152— 3153).— After  the 
application  of  a  correction  for  the  coefficient  of 
cubical  expansion  of  tho  glass  floats  employed  in 
determinations  of  the  relative  densities  and  coefficients 
of  thermal  expansion  of  silicon  tetrachloride,  prepared 
from  siliceous  material  from  different  sources  (A., 
1926,  771),  the  absolute  density  of  this  liquid  is 
found  to  be  1 -481475  ±0-056S  and  the  absolute 
coefficient  of  thermal  expansion  0-0014044  -k  0 -0 r,87 . 
The  results  do  not  affect  the  previous  conclusion  that 
silicon,  in  tho  samples  obtained,  shows  no  greater 
variation  in  atomic  weight  than  0-005  unit. 

M.  S.  Burr. 

Gaseous  methyl  chloride.  T.  Batheoas  (Anal. 
FIs.  Quhn.,  1926,  24,  528—551;  cf.  A.,  1925,  ii, 
753). — The  mean  value  of  twenty-three  determinations 
of  the  weight  of  a  normal  litre  of  methyl  chloride, 
obtained  by  the  thermal  decomposition  of  tetramethyl- 
ammonium  chloride,  is  2-3075,  compared  with  2-3084 
previously  given  by  the  author  and  2-3045  given  by 
Baurne.  The  weight  of  tho  normal  litre  is  a  linear 
function  of  the  pressure,  and  the  value  obtained  by 
extrapolation  to  zero  pressure  is  2-2527.  The 
deviation  from  Avogadro’s  law  is  therefore  1-0243. 
Tho  author  discusses  the  divergence  between  tho 
relationships  obtained  from  measurements  of  com¬ 
pressibility  and  those  obtained  from  measurements  of 
density  at  low  pressures.  G.  W.  Robinson. 

Determination  of  gas  density  -with  the  gas- 
density  balance.  II.  Ethylene  as  a  comparison 
gas.  A.  Stock  and  G.  Ritter  (Z.  physikal.  Chem., 
1926, 124,  204—216 ;  cf.  A.,  1926,  669)'.— Ethylene  is 


a  convenient  comparison  gas  for  density  determin¬ 
ations,  as  it  is  easily  prepared  in  the  pure  state  and 
is  almost  quantitatively  condensed  by  liquid  air, 
a  necessary  property  during  tho  manipulation. 
Its  density  at  0°  and  760  mm.,  and  the  necessary 
data  concerning  its  deviations  from  Boyle’s  law,  have 
been  determined  by  means  of  typo  IV  of  the  gas- 
density  apparatus  previously  described,  using  oxygen 
as  tho  comparison  gas.  Tho  preparation  of  pure 
oxygen  is  discussed.  L.  F.  Gilbert. 

Dependence  of  density  on  temperature.  A. 
Rredvoditelev  (Z.  Physik,  1926,  40,  474 — 476). — 
Polemical  (cf.  A.,  1926,  669,  999).  E.  B.  Ludlaji. 

Recording  small  pressure  differences.  1.  B. 
Smith  (J.  Opt.  Soc.  Amer.,  1926,  12,  655—657).— 
A  pair  of  parallel  wires  constituting,  together  with 
parts  of  the  slide-wire,  one  arm  of  a  Wheatstone 
bridge  was  placed  in  each  limb  of  a  U-tube  containing 
a  solution  of  an  electrolyte.  A  difference  of  level  of 
0-00003  inch  of  the  liquid  in  the  limbs  of  the  U-tubo 
could  bo  detected  by  the  disturbance  of  the  bridge 
equilibrium.  It  is  suggested  that  the  principle  he 
applied  to  the  recording  of  small  pressure  differences, 

L.  F.  Gilbert. 

High-temperature  investigations.  O.  Ruff 
and  M.  Konschak  (Z.  Elektrochem.,  1926,  32,  515 — 
525). — The  previously  described  method  for  the 
measurement  of  vapour  pressures  at  high  temperatures 
(A.,  1919,  ii,  265;  1925,  ii,  579)  has  been  further 
tested  by  new  measurements  on  copper  and  gold.  A 
slight  modification  in  the  method  of  obtaining  b.  p. 
from  tho  graphs  of  experimental  data  produces 
almost  no  change  from  previously  recorded  values 
for  these  metals.  In  an  atmosphere  of  pure  argon, 
trustworthy  vapour-pressure  data  have  now  been 
obtained  for  alumina  and  silicon,  crucibles  of  tantalum 
and  carborundum,  respectively,  being  used;  values 
for  silica  in  an  iridium  crucible  are  regarded  as  less 
accurate.  The  factors  governing  the  choice  of 
crucible  materials  are  discussed.  The  following  b.  p. 
at  760  mm.  are  recorded :  copper,  2360° ;  gold, 
2677°;  alumina,  2980°±60°;  silicon,  2392°±50°; 
silica,  2590°  (estimated  minimum).  Plotting  logp 
against  1  jT  gives  straight  lines.  Tho  latent  heats  of 
vaporisation  of  alumina  and  silicon  are  estimated 
from  tho  data  obtained.  The  behaviour  of  car¬ 
borundum  was  investigated  in  a  graphite  crucible 
glazed  externally  with  a  mixture  of  vanadium  carbide 
and  oxide.  Examination  of  the  residue  left  in  the 
crucible  showed  that  the  vapour  from  carborundum 
contains  free  silicon.  The  total  vapour  pressure  was 
measured  at  various  temperatures  and  the  corre¬ 
sponding  partial  pressures  of  silicon  were  calculated 
from  analytical  data.  On  a  logp-1/21  graph,  two 
parallel  straight  lines  are  thus  obtained.  At  2717®, 
the  total  vapour  pressure  is  764  mm.  and  the  partial 
pressure  of  silicon  193  mm.  By  tho  aid  of  the  van ’t 
Hoff  reaction  isochore,  the  heat  of  dissociation  is 
calculated:  SiC=C+Si(vapour)  — 106-6  kg.-cal. 

whence  SiC=C-4-Si(soiid) — 25  kg.-cal.  No  carbide 
other  than  SiC  was  recognised  (between  2400°  and 
2700°).  From  the  calculations  of  Pollitzer  on  the 
basis  of  the  Nemst  theorem,  the  equilibrium  temper¬ 
ature  of  the  system  Si02+3C=SiC+2C0(l  atm.)  is 
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1402°,  whereas  the  experimental  result  obtained  by 
heating  silica  and  lampblack  in  a  carbon  crucible 
is  1635°  when  the  carbon  monoxide  pressure  is  1  atm. 
It  is  concluded  that  Si02+ 2C=Si+2CO  is  the 
primary  process  in  the  formation  of  carborundum, 
for,  on  this  basis,  tho  equilibrium  temperature  is 
calculated  to  be  1612°.  The  formation  and  decom¬ 
position  of  carborundum  in  technical  furnaces  and 
the  significance  of  data  recorded  in  the  literature  for 
the  operation  of  these  furnaces  are  discussed. 

H.  J.  T.  Ellingham. 

Vapour  pressures  and  m.  p.  of  sodium  and 
potassium.  W.  Edmondson  and  A.  C.  G. 
Egerton  (Proc.  Roy.  Soe.,  1927,  A,  113,  520 — 533; 
cf.  A.,  1923,  ii,  491). — The  vapour  pressures  of 
otassium  between  100°  and  200°  and  of  sodium 
etween  220°  and  300 have  been  moasurod  by  the 
effusion  method  previously  used  ( loc ,  cit.).  Pyrex 
glass  vessels  were  used,  and  the  action  of  sodium  on 
these  was  found  to  be  mainly  due  to  metal  absorbed 
by  the  glass  at  tho  temperatures  of  the  experiments. 
The  effect  on  the  results  was  negligible.  A  new  type 
of  air  regulator  is  described,  involving  the  use  of  a 
wireless  valve.  The  results  aro  compared  with  those 
of  previous  investigators,  and  it  is  found  that  the 
equation  log  p  (mm.)=— 4507-0/T+7’3447  represents 
tho  results  for  potassium  with  sufficient  accuracy, 
whilst  the  equation  logp=— 5573-2,/T-{-9-7255 — 
0-6794  log  T  is  in  closo  accord  with  the  results  for 
sodium  obtained  by  the  authors  and  by  previous 
workers.  The  purity  of  tho  sodium  and  potassium 
used  was  tested  by  measurements  of  the  m.  p.;  for 
sodium,  the  m.  p.  is  97*7°,  for  potassium,  63-65°fi:<M)o0. 

L.  L.  BmctiMSHAW. 

Chemical  and  other  thermal  constants  of 
sodium  and  potassium.  W.  Edmondson  and 
A.  C.  G.  Egerton  (Proc.  Roy.  Soc.,  1927,  A,  113, 
633 — 541). — The  chemical  constant  of  potassium 
was  calculated  from  the  vapour  pressure  and  specific 
heat  data  by  three  slightly  different  methods :  (1) 
from  the  log p-1  jT  curves  (cf.  preceding  abstract); 
(2)  from  the  equation  logp=— 4607 -2/!T— 0-68  log  T-\- 
9-3678;  and  (3)  from  data  given  by  Ladcnburg 
and  Minkovski  (Z.  Physik,  1922,  8,  137).  The  values 
obtained  by  the  threo  methods  were  0-918,  1-008, 
and  0-970,  respectively.  The  value  for  sodium  was 
calculated  from  the  equation  log  jj  =  —  5573-27/T+ 
9-7255— 0-6794  log  T,  The  values  finally  given  are 
GK=0-92 ±  0-04  and  (7Ma=0-63  +0-03,  which  are  higher 
than  the  values  on  the  basis  of  the  Saekur  theory  by 
an  amount  greater  than  tho  probable  error,  and  less 
by  an  amount  greater  than  tho  probable  error  than 
the  theoretical  value  of  the  constant  +log  2.  They 
are,  however,  within  the  possible  error.  The  latent 
heats  of  vaporisation  at  0°  Abs.  are  computed  to  be 
21,400  g.-cal.  for  potassium  and  25,800  g.-cal.  for 
sodium,  L.  L.  Bircumshaw. 

Vapour-pressure  equation  at  lowtemperatures. 
V.  Fischer  (Z.  Physik,  1920,  39,  879— 882).— The 
vapour-pressure  equation  is  obtained  without  neglect¬ 
ing  the  change  in  space  content  for  the  liquid  or  solid. 

E.  B.  Ludlam. 

Vapour -pressure  curves.  F.  Schuster 
(Monatsh.,  1936,  47,-  341 — 351). — A  discussion  of 


the  variations,  with  varying  values  of  Tr=TlTe  for  a 
number  of  substances,  of  tho  “  constant  ”  /  of  the 
relation  log pJp—f(Tc/T—l)  duo  to  van  der  Waals. 
Except  for  hydrogen  and  helium,  the  value  of /passes 
through  a  minimum  at  the  reduced  temperature  B, 
and  the  variation  of  /  is  given  by  the  expression  ; 
f=a-{Tr->r£f(W-Tr).  G.  M.  Bennett. 

Equilibrium  pressure  of  certain  hydrated 
salts.  F.  J.  Norton  and  J.  Johnston  (Amer.  J. 
Sci.,  1926,  [v],  12,  4G7 — 476). — Tho  equilibrium 
vapour  pressure  of  the  system  S^S^V,  at  different 
temperatures,  where  &,  and  <S\  are  a  pair  of  adjacent 
hydrates,  can  be  determined  by  measuring  the 
equilibrium  pressure  of  the  system  S2-  Sj-L'-  V, 
where  U  is  a  solution  saturated  with  both  $2  and  S,, 
and  contains  sufficient  of  a  third  solute  to  lower  the 
transition  temperature  to  the  temperature  required. 
Some  of  the  technical  difficulties  of  the  ordinary 
method  are  thus  overcome.  This  method  has  been 
found  to  be  satisfactory  for  the  system  Na2S04,10H20- 
Na2S04~watcr  vapour,  using  sodium  chloride,  sodium 
nitrate,  and  sulphuric  acid,  respectively,  as  the  third 
solute.  The  vapour-pressure  measurements  were 
made  by  both  a  static  (cf.  Johnston,  A.,  1908,  ii,  358) 
and  a  dynamic  method  (cf .  Schumb,  ibid.,  1923,  ii,  219). 
At  temperatures  down  to  0°,  the  equilibrium  pressure 
is  represented  by  the  equation  logp=— 2710/TJ- 
10-370,  whore  p  is  expressed  in  mm.  Values  for  the 
vapour  pressure  of  saturated  solutions  of  sodium 
chloride,  at  temperatures  from  20-4°  to  50-4",  are 
also  given.  M.  S.  Burr. 

Magnitude  of  internal  pressures,  especially 
that  of  mercury.  T.  W.  Richards  (J.  Amer.  Cliem, 
Soc.,  1926,  48,  3063 — 3080). — A  more  satisfactory 
mathematical  treatment  of  internal  pressures  is 
given.  The  rate  of  increase  of  intrinsic  cohesive 
pressure  with  decreasing  volume  for  mercury  is 
1-98;  some  of  the  derived  equations  are  verified  for 
this  element.  Very  great  internal  pressures  must  be 
supposed  in  order  to  account  for  the  observed  coeffi¬ 
cients  of  expansion  and  compressibility.  The 
approximate  behaviour  of  these  coefficients  under 
pressure  is  calculated  to  within  the  limit  of  experi¬ 
mental  error.  S.  K.  Tweedy. 

Relation  between  coefficients  of  expansion  and 
compressibility  of  liquids.  V.  S.  Vrkljan  (Z. 
Physik,  1926,  40,  270—277;  cf.  A.,  1926,  786).— 
A  continuation  of  the  former  work.  The  experimental 

values  for  water,  alcohol,  acetone,  and  ether  are  in 
good  agreement  with  the  formula.  E.  B.  Lddlam. 

Theory  of  state  of  matter.  VII.  Molecular 
volume  at  the  b.  p.  F.  Schttster  (Z.  Elektrochem., 
1926,  32,  550 — 552). — It  has  previously  been  show-n 
(A.,  1926,  670)  that  for  normal  organic  substances, 
Fj=0-796,  where  Vb  is  the  mol.  vol.  at  the  b.  p.  and 
b  van  der  Waals’  constant.  Van  Laar  has  shown 
(“  Die  Zustaiidsglcichung,”  1924)  that  the  value  of  b 
for  a  substance  is  made  up  of  definite  contributions 
by  each  of  the  constituent  atoms,  although  the  mode 
of  combination  has  an  effect  with  some  atoms.  From 
these  atomic  contributions,  values  of  the  atomic 
volumes  at  the  b.  p.  have  been  obtained  from  tho 
above  relation  and  are  tabulated  beside  those  of  Kopp. 
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Tabulation  of  values  of  molecular  volume  for  various 
organic  substances  obtained  (1)  by  direct  measure¬ 
ment,  (2)  from  Kopp’s  atomic  volumes,  and  (3)  from 
van  Laar’s  atomic  volumes,  shows  better  agreement 
between  (1)  and  (3)  than  between  (1)  and  (2).  The 
ratio  v,.j  l  6,  where  ve  is  the  critical  volume,  is  not  a 
general  constant,  but  increases  with  increasing  critical 
temperature.  The  increment  of  molecular  volume 
between  successive  members  of  a  homologous  series 
increases  on  ascending  the  series  and,  in  general, 
the  difference  of  molecular  volume  between  two 
substances  of  high  b.  p.  is  greater  than  between  two 
similarly  constituted  substances  of  lower  b.  p. 

H.  J.  T.  ElLINGHAM. 

Correction  to  the  equation  of  state  for  nitrogen. 
L.  B.  Smith  and  R.  S.  Taylor  (J.  Amer.  Chem.  Soc., 
1926.  48,  3122 — 3123). — Tho  correction  of  a  small 
error  in  tho  measurements  recorded  previously 
(A.,  1923,  ii,  755)  gives  the  following  revised  equation 
of  state  for  nitrogen:  ^=[2-9286/(1/— S)]T-- 1650-5/ 
(a+0-313)2,  where  log10  8=0-2174— (0-4307/y).  Ver- 
schoyle’s  inference  that  impure  gas  was  used  is 
shown  to  be  unfounded  (A.,  1926,  894). 

S.  K.  Tweedy. 

Surface  tension  of  insulating  liquids  in  an 
electric  field.  6.  Brtfkat  and  M.  Pauthenier 
(Conipt,  rend.,  1926,  183,  1272 — 1274).— It  is  shown 
theoretically  by  two  independent  methods,  involving 
the  application  of  thermodynamics  and  mechanics, 
respectively,  that  the  surface  tension  of  an  insulating 
liquid  in  an  electric  field  is  independent  of  the  strength 
of  tho  field.  This  is  in  agreement  with  most 
experimental  results.  J.  Grant. 

Occurrence  of  helium  and  neon  in  vacuum 
tubes.  R,  W.  Lawson  (Nature,  1926,  118,  838 — 
839). — A  consideration  of  the  conditions  leading  to 
diffusion  of  helium  and  neon  into  vacuum  tubes. 
Tho  precautions  taken  by  Baly  and  Riding  (A.,  1926, 
1191)  appear  insufficient  to  exclude  the  possibility 
that  the  helium  and  noon  obtained  were  of  atmospheric 
origin.  A.  A.  Eldridge. 

Experimental  contributions  to  the  theory  of 
[liquid]  diffusion.  E.  Wilke  and  W.  Strath- 
meyer  (Z.  Physik,  1926,  40,  309 — 321). — Glass 
capillary  floats  of  exactly  the  desired  specific  gravity 
were  obtained  by  making  a  very  large  number  (5000) 
and  picking  out  those  which  floated  horizontally 
and  had  a  specific  gravity  inside  the  desired  range. 
The  behaviour  of  these  indicated  change  of  concen¬ 
tration  with  an  accuracy  of  0-1%.  It  was  found 
that  the  influence  of  vibration  from  machinery  etc. 
had  been  much  exaggerated,  but  the  effect  of  temper¬ 
ature  changes  was  very  great.  The  diffusion  coeffi¬ 
cient  for  concentrated  solutions  of  the  halogen  acids 
rises  and  sinks  periodically  with  the  increase  of 
concentration.  E.  B.  Lxjdlam. 

Densities  and  vapour  pressures  of  aqueous 
solutions  of  ammonia  and  of  liquid  nitrogen 
tetroxide  for  the  temperature  interval  0—60°. 
A.  Mittasch,  E.  Kuss,  and  H,  Schltteter  (Z.  anorg. 
Chem.,  1926,  159,  1 — 36). — A  method  has  been 
devised  for  the  simultaneous  determination  of  densities 
and  vapour  pressures.  Two  types  of  tension  pykno- 
meters,  (i)  with  mercury  manometer,  (ii)  with  a  glass 


spring  manometer,  and  also  a  compression  pykno- 
metcr  for  the  measurement  of  higher  pressures,  are 
described.  The  densities  and  vapour  pressures  of 
20,  30,  40,  and  50%  solutions  of  ammonia  and  of 
liquid  nitrogen  tetroxide  wero  determined  between 
0°  and  60°  and  the  results  represented  graphically. 

For  ammonia  solutions  np  to  35%  at  0 — 50°,  the 
vapour  density  results  agree  with  those  of  Mollier 
(Forsch-Arb.  Ing.,  1909,  Heft  63/04) ;  above  50°  and 
with  ammonia  concentrations  up  to  50%,  there  is  a 
maximum  deviation  of  about  +7-5%.  For  nitrogen 
tetroxide,  the  results  agree  with  the  values  of  Scheffer 
and  Treub  (Z.  physikal.  Chem.,  1913,  81,  300) 
between  0°  and  40° ;  above  this  to  60°,  the  maximum 
deviation  is  +1-5%.  M.  Carlton. 

Composition  of  hydrochloric  acid  of  constant 
b.  p.  W.  D.  Bonner  and  B.  F.  Branting  (J.  Amor. 
Chem  Soc.,  1926, 48,  3093 — 3095). — The  compositions 
of  hydrochloric  acid  solutions  of  constant  b.  p.  are 
recorded  between  620  and  660  mm.  Under  a  pressure 
of  640  mm.,  the  constant-boiling  acid  has  b.  p. 
104-1°,  d  1-0983,  and  contains  20-504%  of  hydrogen 
chloride.  The  composition  of  the  acid  solution  is 
not  a  linear  function  of  pressure.  S.  K.  Tweedy. 

Determination  of  the  b.  p.  and  condensation 
curves  of  mixtures  of  hydriodic  acid  and  water 
under  a  pressure  of  746  mm.  of  mercury.  E. 
Carriere  and  Ducasse  (Compt.  rend.,  1926,  183, 
1281 — 1282). — The  hydriodic  acid  was  purified  by 
distillation  over  calcium  iodide  and  collected  in 
hydriodic  acid  which  had  been  similarly  treated. 
This  then  contained  70%  of  the  acid.  The  b.  p.  of 
mixtures  containing  from  15-1  to  64-9%  of  the  acid 
were  determined  with  the  thermometer  immersed 
in  the  liquid,  a  maximum  value  (126-5°)  being  obtained 
for  56-7%  of  add.  Two  cases  arc  distinguished  in 
the  determination  of  points  on  the  condensation 
curve,  according  as  the  hydriodic  acid-water  mixture 
contains  more  or  less  than  56-7%  of  the  former. 
The  curves  conform  to  tho  Gibbs-Konovalov  rule. 
Both  the  mixture  distilled  and  the  distillate  contained 
traces  of  iodine.  J.  Grant. 

Electrical  properties  of  copper-nickel  resist¬ 
ance  alloys.  S.  Kimura  and  Z.  Isawa  (Res. 
Electrotec hn.  Lab.  Japan,  1926,  171,  1 — 10). — The 
resistivity-temperature  curve  (from  —200°  to  800°) 
for  a  certain  range  of  nickel  content  has  one  maximum 
and  one  minimum,  and  thus  corresponds  with  certain 
nickel-chromium  and  copper-manganese  alloys.  The 
negative  character  of  tho  temperature  coefficient 
of  copper-nickel  alloys  is  believed  to  be  closely 
related  to  the  A2  transformation  of  nickel.  For 
alloys  poor  in  nickel  there  is,  however,  a  considerable 
discrepancy  between  the  temperature  at  which 
the  lowering  of  the  temperature  coefficient  becomes 
conspicuous  and  the  Curie  point.  The  question 
whether  copper-nickel  alloys  form  a  series  of  con¬ 
tinuous  solid  solutions  is  discussed. 

Chemical  Abstracts. 

Properties  of  saturated  salt  solutions  at  100°. 
M.  Pkudhomme  (Bull.  Soc.  ehim.,  1926,  [iv],  39, 
1703 — 1708). — The  depression  d  of  the  vapour 
pressure  at  100°  of  a  saturated  solution  is  a  function 
of  the  molecular  fraction  of  the  solute,  the  generalised 
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form  of  the  relationship  being  3/(760—  d)  .g/d{l00—g), 
where  g  is  the  solubility  in  g.  referred  to  100  g, 
of  solution  and  M  is  the  mol.  wt.  of  the  solute.  In 
any  individual  case,  however,  one  or  more  of  the 
factors  of  the  formula  may  be  suppressed  or  inverted. 

S.  J.  Gregg. 

Diffusion  of  zinc  in  the  a-series  of  solid 
solutions  in  copper.  J.  S.  Dunn  (J.C.S.,  1926, 
2973 — 2979). — The  measurement  of  the  rate  of 
evaporation  of  zinc  from  a  brass  surface  forms  a 
simple  method  of  measuring  the  diffusion  of  zinc 
through  copper.  The  sample  of  brass  was  heated 
under  vacuum  in  a  silica  tube,  and  weighed  after  a 
definite  time,  and  the  rate  of  zinc  loss  was  found  to 
vary  with  the  square  root  of  time,  as  demanded  by 
the  equation  used  in  calculating  the  diffusion  coeffi¬ 
cient.  This  calculation  is  analogous  to  that  used  by 
Rayleigh  in  his  estimation  of  the  age  of  the  earth 
from  the  temperature  gradient  at  the  surface.  The 
loss  of  zinc  per  sq.  cm.  in  a  given  time  and  the  diffusion 
coefficient  increase  approximately  exponentially  with 
zinc  content ;  their  variation  with  the  temperature 
is  also  exponential,  as  demanded  by  Hevesey’s  view 
that  diffusion  is  due  to  loosened  patches  in  the  crystal 
lattice.  The  temperature  coefficient  of  diffusion  is  in 
fair  agreement  with  the  Rideal-Dushman  equation 
for  a  unimolecular  reaction.  S.  J.  Gregg. 

Solubility  rule.  F.  Crotogino  (Z.  Elektrocliem., 
1926,  32,  558 — 561). — An  attempt  to  find  a  rule 
stating  the  way  in  which  the  solubility  of  various 
salts  of  the  alkali  metals  changes  in  passing  along 
the  series,  sodium,  potassium,  rubidium,  cassium. 

H.  J.  T.  Elltngham. 

Effect  of  addition  of  less  volatile  substances  on 
the  solubility  of  non-electrolytes.  G.  Tammann 
(Z.  anorg.  Chcm.,  1926,  158,  25 — 32). — Addition  of  a 
less  volatile  substance  to  water  affects  its  physical 
properties  in  much  the  same  way  as  does  an  increase 
in  external  pressure,  e.g.,  the  temperature  of  maximum 
density  is  depressed.  It  seems  likely  that  this  effect 
is  due  to  a  change  in  the  molecular  constitution  of 
the  water,  resulting  from  an  increase  in  the  internal 
pressure.  If,  with  increase  in  the  concentration  of 
watcr-I  molecules  (this  vol.,  93),  the  solvent  power 
of  water  for  non-electrolytes  increases  proportionately, 
then  neglecting  the  solvent  power  of  the  other  ivater 
molecules  and  assuming  that  the  volume  change  in 
the  transformation  of  water-I  into  the  other  kinds  of 
water  molecules  is  independent  of  the  pressure, 
Sctschcnov’s  formula,  s—s0erk‘,  follows.  Here  sQ 
is  the  solubility  of  a  non-electrolyte  in  pure  water, 
s  the  solubility  in  water  containing  a  concentration 
c  of  an  added  substance,  and  A  is  a  constant.  This 
formula  is  not  valid  for  high  concentrations  of  foreign 
substance,  on  account  of  the  approximations  used 
in  deducing  it.  If  the  added  substance  lowers  the 
solubility  of  the  non-electrolyte  by  increasing  the 
internal  pressure,  then  the  value  of  k  should  be  pro¬ 
portional  to  the  increase  in  internal  pressure  per 
g.-mol.  of  added  substance.  Data  for  the  solubility 
of  gases  in  solutions  of  salts  approximately  confirm 
this  deduction.  Since  the  concentration  of  water-I 
diminishes  with  rise  in  temperature,  and  water-I 
increases  the  solubility  of  non-electrolytes,  the 


solubility  depression  produced  by  the  foreign  substance 
must  decrease  with  rising  temperature,  until  at  50° 
it  corresponds  with  the  effect  of  the  foreign  substance 
alone.  R.  Cuthill. 

Influence  of  temperature  on  solubility  of  gases. 
G.  Tammann  (Z.  anorg.  Ghern.,  1926,  158,  17 — 24). — 
If  the  heat  of  solution  of  a  gas  in  its  saturated 
solution  corresponds  with  the  work  done  against  the 
osmotic  pressure,  the  solubility,  s,  will  be  related 
to  the  temperature  (Abs.),  T,  by  the  equation 
1/log  .  d  log  f s/dT  =  ^  1  /T,  according  as  s  is  greater 
or  less  than  1.  Many  solutions  of  gases  in  liquids 
fulfil  this  equation,  but  in  other  cases  deviations 
occur  on  account  of  thermal  effects  accompanying 
the  formation  of  new  molecular  species,  such  as 
compounds  of  solvent  and  solute.  Thus  with  aqueous 
solutions  of  gases,  except  those  of  helium  and  neon, 
the  solubility  first  decreases  with  rise  of  temperature, 
even  when  s  is  less  than  1,  and  afterwards  increases 
again.  This  abnormal  behaviour  is  probably  due  to 
hydrate  formation  (cf.  this  vol.,  93),  and  as  the 
concentration  of  these  molecules  diminishes  with  rise 
in  temperature,  the  relation  between  tho  temperature 
and  the  solubility  ultimately  becomes  normal. 

R.  Cuthill. 

Adsorption.  XI.  Kinetic  theory  of  gas 
adsorption.  A.  Magnus  (Z.  anorg.  Chem.,  1926, 
158,  67—83;  cf.  A.,  1926,  1001).— Lorenz  and 
Lande’s  derivation  of  an  equation  for  the  amount 
of  gas  adsorbed  by  a  surface  (A.,  1923,  ii,  13)  is 
corrected.  A  value  is  deduced  for  the  “  critical 
adsorption  temperature,”  this  being  the  temperature 
at  which  the  heat  of  adsorption  is  zero  and  above 
which  adsorption  cannot  occur.  For  adsorbed  carbon 
dioxide  at  high  concentrations,  an  equation  of  state 
analogous  to  that  of  van  der  Waals  is  deduced.  This 
is  supported  by  new  experimental  data,  which  do  not 
accord  with  Langmuir’s  equation  (ibid.,  1918,  ii,  430). 
The  results  also  show  that  adsorbed  gases  cannot  be 
in  the  liquefied  state  unless  the  external  pressure  is 
such  that  the  gas  would  bo  liquefied  in  absence  of  the 
adsorbent.  If  the  dipole  theory  of  adsorption  is 
correct,  the  experimental  evidence  makes  it  necessary 
to  assume  that  the  dipoles  are  not  rigid.  This  removes 
certain  difficulties  in  Eucken’s  theory  of  the  con¬ 
figuration  of  the  carbon  dioxide  molecule  (ibid., 
1926,  882).  R.  Cuthill. 

Adsorption  of  nitrogen  at  low  pressures  by 
activated  charcoal.  R.  Chaplin  (Phil.  Mag.,  1926, 
[vii],  2,  1198 — 1207). — The  adsorption  isotherm  for 
nitrogen  and  charcoal  at  25°  has  been  determined 
between  the  pressures  2  X  10~4  and  1-3  X  10~2  mm. 
Under  these  conditions,  the  quantity  of  nitrogen 
adsorbed  is  a  linear  function  of  the  pressure,  being 
given  by  the  expression  g=0-023p,  where  q  is  in  mg. 
of  nitrogen  per  g.  of  charcoal  and  p  is  in  mm.  Thus 
for  this  region  the  value  of  n  in  Freundlich’s  adsorption 
formula  is  1 .  Provided  that  pure  nitrogen  is  employed, 
equilibrium  is  rapidly  attained  and  the  adsorption 
is  completely  reversible.  A  modified  form  of  McLeod 
gauge  for  use  in  this  type  of  investigation  is  described. 

A.  E.  Mitchell. 

Vanadium,  titanium,  and  hydrogen.  H. 
Huber,  L.  Kirschfeld,  and  A.  Sieverts  (Ber., 
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1926,  59,  [B],  2891 — 2896). — Vanadium  which  has 
been  heated  in  a  vacuum  at  1100°  readily  absorbs 
hydrogen,  and  equilibrium  is  rapidly  and  certainly 
attained  from  either  side.  The  pressure-volume 
curves  are  recorded  at  300°,  400°,  600°,  and  800°. 
There  is  no  evidence  of  agoing  in  the  behaviour  of 
the  metal.  Titanium,  after  being  pre-heated  at 
800 — 1100°  in  a  vacuum,  absorbs  hydrogen  with 
noticeable  rapidity  at  375°.  At  higher  temperatures, 
equilibrium  is  attained  with  speed  and  certainty,  but 
with  repeated  use  the  absorptive  capacity  of  the 
element  decreases.  The  pressure-volume  curves  are 
recorded  at  500°,  600°,  800°,  and  1000°.  For  tho 
metals  of  the  fourth  and  fifth  groups  of  tho  periodic 
system,  the  following  regularities  are  observed.  The 
form  of  the  isobars  is  similar  for  all  elements;  the 
rapid  decline  in  tho  isobars  is  displaced  towards 
higher  temperatures  as  the  absorptive  capacity  of  the 
metal  for  hydrogen  increases ;  the  power  of  absorbing 
hydrogen  increases  with  increasing  atomic  weight 
of  the  metal  in  each  group;  of  two  neighbouring 
elements  that  with  the  lower  atomic  number  has  the 
greater  absorptive  power.  H.  Wren. 

Adsorption  on  solids.  W.  E.  Garner  (Trans. 
Faraday  Soc.,  1926,  22,  459-^64).— See  A.,  1926, 
1091. 

Hydrolytic  adsorption  on  platinum-black,  A. 
Frtjmkin  and  A.  Obrctscheva  (Z.  anorg.  Chem., 
1926,  158  ,  84 — S6). — If  a  hydrogen  electrode  is 
immersed  in  a  solution  of  a  neutral  salt,  e.g.,  sodium 
sulphate,  in  which  the  osmotic  pressure  of  the  hydrogen 
ions  is  less  than  the  electrolytic  solution  tension  of  the 
electrode,  a  small  amount  of  hydrogen  ions  will  pass 
into  solution,  and  tho  resulting  negative  charge  on 
the  surface  of  the  electrode  will  attract  sodium  ions 
from  the  solution,  which  will  therefore  become  acid. 
This  has  been  confirmed  by  experiment.  The  alkali 
can  be  removed  from  the  electrode  by  destroying  its 
charge  of  hydrogen  with  a  current  of  air. 

R,  CUTHILL. 

Adsorption  of  metal  complexes  on  charcoal. 
B.  Y.  Nekrasov  (J.  Russ.  Phys.  Chem.  Soc.,  1926, 
58,  207—214). — The  hitherto  uninvestigated  pheno¬ 
menon  of  adsorption  of  complex  metallic  salts  on 
active  charcoal  was  studied  with  double  salts,  metal 
ammincs,  and  stable  complexes  (cobalt).  Solutions 
of  these  salts  were  treated  with  highly  purified  active 
charcoal  and  analysed.  Eight  double  sulphates  of 
the  typo  M"(NH4)aSO4J0H2O  gave  a  constant  adsorp¬ 
tion  for  the  ammonium  salt,  but  an  increasing  value 
for  the  metal  according  to  the  series  Ni,  Zn,  Mg,  Mji, 
Cd,  Co,  Fe,  Cu,  which  is  in  the  reverse  order  of  tho 
decrease  in  solubility  of  their  sulphates  due  to  com¬ 
plex  formation,  thus  showing  that  selective  adsorption 
of  tho  complex-forming  metal  had  taken  place. 

The  metal  ammincs  gave  results  completely 
analogous  to  the  scries  of  tcrvalent  cobalt  compounds, 
from  [Co(NH3)6]Cl3  to  Na3[Co(N02)G].  It  is  con¬ 
cluded  that  during  adsorption  tho  complexes  are 
destroyed,  and  tervalent  cobalt  is  reduced  to  tho 
bivalent  state.  Groups  containing  NH3  arc  adsorbed 
m  the  form  M(NIL).,,  any  excess  of  ammonia  remain¬ 
ing  m  solution.  Of  the  anions,  chlorine  is  not  at  all, 
nitrite  slightly  adsorbed.  Un-ionised  complexes  are 


more  adsorbed  than  ionised,  and,  in  the  case  of 
isomerides,  the  asymmetrical  cfs-isomeridcs  more  than 
the  symmetrical.  Other  metal  complexes  are  being 
studied,  to  determine  whether  the  same  regularities 
persist.  M.  Zvegintzoy. 

Adsorption  of  hydrogen  and  hydroxyl  ions  by 
animal  charcoal.  I.  Isoelectric  point  of  animal 
charcoal.  H.  Bohn  (Biochem.  Z.,  1926,  178,  119 — 
13S). — Phosphate  buffer  solutions  treated  with  animal 
charcoal  undergo  an  alteration  in  hydrogen-ion 
concentration,  the  magnitude  of  which  varies  with 
the  pa  of  tho  buffer  present  and  with  the  isoelectric 
point  of  the  charcoal  (of.  Silberstein,  A.,  1922,  ii, 
452).  This  observation  is  made  tho  basis  of  deter- 
minations  of  the  isoelectric  points  of  various  charcoals. 
Conductivity  measurements  of  pure  water  after 
treatment  with  charcoal  show  that  the  impurities 
present  influence  tho  value  of  the  isoelectric  point. 
The  adsorption  of  hydrogen  and  hydroxyl  ions  by 
charcoal  follows  a  typical  adsorption  isotherm. 

J.  Pryde. 

Adsorption  of  solids  by  fibres  from  aqueous 
suspensions.  M.  A.  Iljinski,  A.  A.  Balandin, 
JI.  V.  Gaverdovskaja,  and  B.  Tourova  Poliak 
(J.  Russ.  Phys.  Chem.  Soc.,  1926,  58,  241—248).— 
The  kinetics  of  adsorption  by  cotton,  wool,  and  silk 
fibres  from  aqueous  suspensions  were  studied.  Clean, 
dry  fibres  were  immersed  for  a  definite  time  in 
suspensions  of  ferric  hydroxide,  barium  chromate, 
manganese  dioxide,  load  carbonate,  lead  sulphate, 
nickel  carbonate,  copper  ferrocyanide,  indigo,  and 
ultramarine  (which  had  been  washed  free  from 
electrolytes),  pressed  out,  and  the  solid  adsorbed 
determined  gravimctrically.  The  amount  adsorbed 
was  in  all  cases  a  linear  function  of  the  initial  con¬ 
centration,  suggesting  a  distribution  of  the  solid 
between  tho  liquid  and  the  fibre  according  to  the 
partition  law.  The  process,  however,  was  irreversible, 
as  treated  fibres,  when  immersed  in  pure  water,  did 
not  obey  the  law.  Microscopical  observation  showed 
the  existence  of  a  dynamic  equilibrium  of  tho  solid 
particles  between  the  fibre  and  the  suspension. 

M.  Zvegintzoy. 

Adsorption  of  sols  and  ions  by  precipitates 
and  its  influence  on  the  formation  of  periodic 
precipitates.  A.  C.  Chatterji  and  N.  R.  Dear 
(Z.  anorg.  Chem.,  1927,  159,  186—196 ;  cf.  A.,  1924, 
ii,  158;  1925,  ii,  865). — Quantitative  measurements 
of  the  adsorption  of  various  sols  by  the  corresponding 
freshly-precipitated  substance  show  that  sols  of  lead 
chromate,  silver  chromate,  ferric  hydroxide,  and 
arsenious  sulphide  are  strongly  adsorbed,  the  per¬ 
centage  adsorption  increasing  with  increasing  values 
of  the  ratio  of  precipitate  to  sol.  Sols  of  cadmium 
sulphide,  antimony  trisulphide,  and  manganese 
dioxide  are  not  adsorbed  under  these  conditions,  and 
in  fact  the  precipitated  substance  has  a  marked 
tendency  to  pass  into  the  colloidal  stato.  Substances 
which  adsorb  their  sols  give  Liesegang  rings  in  which 
consecutive  rings  are.  separated  by  a  clear  space. 
Those  substances  which  do  not  adsorb  tho  corre¬ 
sponding  sols  form.  periodic  precipitates  consisting 
of  alternate  layers  of  precipitated  substance  and  the 
sol.  Only  small  amounts  of  silver  ion  are  adsorbed 
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by  silver  chromate,  whilst  the  adsorption  of  chromate 
ion  by  silver  chromate  and  lead  chromate  is  practically 
zero.  J.  S.  Carter. 

Adsorption  of  dyes  on  silver  halides.  S.  E. 
Sheppard  (Nature,  1926,  11S,  913 — 914). — Experi¬ 
mental  curves  indicate  that  the  dye  is  first  adsorbed 
until  the  surface  is  saturated.  The  dye  disperses  in 
water  to  form  colloidal  as  well  as  true  solution,  and 
the  last  ascending  portion  of  the  curve  corresponds 
with  mechanical  adsorption.  A  modification  of 
Langmuir’s  formula  for  the  unimolecular  adsorption 
of  gas  molecules  on  a  plane  surface  is  in  good  agree¬ 
ment  with  the  data.  At  pa  5-5,  1  mol.  of  dye  is 
computed  to  be  adsorbed  for  20  ions  of  the  lattice 
surface.  Possible  explanations  of  the  low  adsorption 
density  of  the  dye  are  considered.  The  solubility 
of  the  dye  in  water  is  greatly  diminished  in  the 
presence  of  small  amounts  of  soluble  halides. 

A.  A.  Eldridge. 

Mists  from  chemical  reactions.  IV.  Absorp¬ 
tion  of  mists  by  liquids  and  solids.  H.  Remy  and 
H.  Finnern  (Z.  anorg.  Chem.,  1927,  159,  241—255; 
cf.  A.,  1925,  ii,  107). — When  mists  of  ammonium 
chloride  or  sulphur  dioxide  are  passed  through  water 
or  aqueous  solutions  of  alkalis  or  through  tubes 
packed  with  coarse  pumice,  gas-mask  charcoal,  etc., 
relatively  little  absorption  occurs.  Absorption  is, 
however,  almost  complete  on  passing  the  mists 
through  tubes  packed  with  fibrous  material  such  as 
glass  wool,  filter-paper,  etc.  As  an  example  of 
the  orders  of  magnitude  encountered,  the  following 
numbers  give  the  mean  percentage  absorption  for  moist 
mists  under  the  author’s  experimental  conditions  by 
water  (Winkler  absorption  coil),  10  cm.  of  tube 
containing  gas-mask  charcoal,  and  10  cm.  of  tube 
packed  with  glass  wool,  respectively,  the  figures  in 
parentheses  are  the  corresponding  numbers  for  the 
dry  mists:  ammonium  chloride:  58  (39);  27  (93); 
99  (98);  sulphur  trioxide  :  37(7);  30  (82);  99  (90). 
The  behaviour  of  an  absorbent  towards  a  mist 
depends  primarily  on  the  size  and  mobilities  of  the 
suspended  particles.  With  decreasing  size  and  increas¬ 
ing  mobility  (e.g.,  on  drying  or  filtering)  the  mists 
moro  closely  resemble  gases ;  the  efficiency  of  purely 
fiitrational  absorbents  diminishes,  whilst  that  of 
absorbents  for  gases,  e.g.,  charcoal,  increases.  Water, 
however,  absorbs  moist  mists  more  readily  than  dry, 
Bince  the  dry  mists  take  up  water  to  form  particles 
larger  than  those  existing  in  moist  mists.  A  dried, 
filtered  mist  of  ammonium  chloride  consisting  of 
very  fine  particles  was,  however,  almost  completely 
freed  from  the  salt  on  passing  through  a  Winkler 
coil  containing  water.  Experiments  in  which  a  moist 
mist  of  sulphur  trioxide  was  passed  through  solutions 
of  gelatin  of  concentrations  ranging  up  to  N  show  that 
the  percentage  absorption  decreases  with  increasing 
gelatin  content  (i.e.,  increasing  viscosity).  Mists  of 
sulphur  trioxido  are  more  completely  absorbed  by 
water  at  low  temperatures  than  at  high  temperatures. 

J.  S.  Carter. 

Stabilising  ions  and  their  adsorption.  G. 
Rossi  and  V.  Osti  (Gazzetta,  1920,  56,  811 — S16). — 
The  conductivity  of  solutions  of  tetramercuri- 
acetanilide  acetate  containing  various  proportions 


of  acetic  acid  shows  that,  for  constant  concentration 
of  the  acetic  acid,  the  adsorption  of  this  increases 
with  the  concentration  of  the  colloid,  and  that,  when 
the  concentration  of  the  colloid  is  kept  constant,  the 
adsorption  of  the  acetic  acid  by  the  disperse  particles 
increases  to  a  maximum  and  then  diminishes  as  the 
concentration  of  the  acid  rises  continuously.  These 
results  are  discussed  in  relation  to  the  authors’ 
views  (A.,  1924,  ii,  330, 459).  T.  H.  Pore. 

Action  of  silica  on  electrolytes.  A.  F.  Joseph 
(Nature,  1926,  118,  878). — Polemical  against 
Mukherjee  (A.,  1925,  i,  488,  ii,  383;  1926,  1112). 
The  author  holds  that  silica  does  not  adsorb 
acids.  A.  A.  Eldridge. 

Interaction  between  hydrated  silica  and 
neutral  electrolytes  in  its  relation  to  the  nature 
of  hydrolytic  adsorption.  J,  N.  Mukherjee,  B.  C. 
Ghosh,  K.  Krishnamurti,  G.  N.  Ghosh,  S.  K.  Mt.tr a, 
and  B.  C.  Roy  (J.C.S.,  1926,  3023— 3033).— The  usual 
conceptions  of  chemical  equilibrium  fail  to  explain 
the  reaction  between  silica  and  solutions  of  neutral 
electrolytes.  By  treating  hydrated  silica  with 
saturated  potassium  chloride  solution,  50  c.c.  of  the 
solution  being  removed  daily  and  replaced  by  fresh, 
the  hydrogen-ion  concentration  gradually  diminished 
to  a  definite  limit,  leaving  a  residue  which  was 
inactive  to  potassium  chloride.  According  to  the 
ordinary  equation,  however,  2 «KC1 + H2,. 8 i () ,1+ ^  = 
2raHCl-fKonSiOn+2,  the  hydrogen-ion  concentration 
should  remain  constant  and  then  suddenly  fall  when 
no  more  silica  remains.  Also,  a  solid  residue  remains 
which  contains  much  hydrogen  partly  replacoablb 
by  washing  with  solutions  of  certain  other  neutral 
electrolytes.  From  E.M.F.  measurements,  the 
hydrogen-ion  concentration  for  solutions  in  contact 
with  silica  was  found  to  be  greater  for  barium  chloride 
than  for  calcium  chloride ;  whereas  since  the  silicate 
of  calcium  is  less  soluble  than  that  of  barium,  the 
opposite  order  would  bo  predicted  from  ordinary 
chemical  theory.  Further,  the  hydrogen-ion  con¬ 
centration  of  potassium  chloride  solution  in  contact 
with  silica  depended  on  the  relative  weights  of  silica 
and  potassium  chloride  present.  The  above  facts 
can  bo  explained  by  Mukherjee’s  theory  of  ionic 
adsorption  (A.,  1922,  ii,  689).  Adsorption  was 
confirmed  by  electro-osmotic  measurements,  and  the 
adsorption  of  acids  by  silica  was  directly  demon¬ 
strated  by  determining  the  concentration  of  an  acid 
solution  (by  E.M.F.  measurements)  before  and  after 
contact  with  silica.  S.  J.  Gregg. 

Adsorption  in  its  relation  to  catalysis  and 
enzyme  actions.  J.  Duclaux  (Deuxieme  Cons. 

Chim.  Inst.  Intern.  Cliim.  Solvay,  1926,  630 — 645). — 
The  hypothesis  that  molecules  and  atoms  exist 
either  completely  independently  or  in  chemical 
combination  is  extended  to  all  liquid,  gaseous,  and 
solid  systems.  Adsorption  is  but  a  particular  caso 
of  the  formation  of  additive  compounds,  which 
proceeds  spontaneously,  either  without  activation 
or  by  autoactivation.  These  compounds  are  con¬ 
sidered  to  be  capable  of  spontaneous  internal  trans¬ 
position,  followed  by  dissociation.  Catalysis  is 
defined  in  these  terms.  Chemical  Abstracts. 
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Physical  phenomena  at  interfaces.  E.  K. 
Rideal  (Trans.  Faraday  Soc.,  1926,  22,  434 — 439). — 
See  A.,  1926,  1093. 

Arrangement  of  molecules  on  the  surface  of 
pure  liquids.  S.  Sugden  {Trans.  Faraday  Soc., 
1926,  22,  486— 490).— Sec  A.,  1926,  1094. 

Physical  properties  of  composite  surfaces. 
W.  Rams  den  (Trans.  Faraday  Soc.,  1926,  22,  484— 

485).— Sec  A„  1026,  1094. 

Electrification  at  interfaces.  H.  Freundlicii 
(Trans,  Faraday  Soc.,  1926,  22,  440 — 451).  R.  K. 
Schofield  (ibid.,  452 — 45S). — See  A,,  1926,  1094. 

Insoluble  films  on  liquid  surfaces.  N.  K. 

Adam  and  G.  Jessop  (Trans.  Faraday  Soc.,  1926,  22, 

472— 476).— See  A.,  1926,  1093. 

Spreading  of  proteins.  E.  Gorter  and  F. 
Grenpel  (Trans.  Faraday  Soc.,  1926,  22,  477 — 
483).— See  A,  1926,  1094. 

Ring  method  for  the  determination  of  surface 
tension.  W.  D.  Harkins,  T.  F.  Young,  and  L.  H. 
Cheng  (Science,  1926,  64,  333— 336).— The  ring 
method  for  the  determination  of  surface  tension  may 
yield  results  in  error  by  25%  or  more,  unless  the  ring 
is  large.  A  correction  factor  has  been  introduced 
into  the  equation  employed,  and  preliminary  values 
for  the  factor  have  been  obtained  by  a  comparison 
of  the  surface  tension  of  various  liquids  by  the  ring, 
capillary  height,  and  drop- weight  methods.  Certain 
essential  experimental  precautions  are  enumerated. 

A.  A.  Eldridge. 

Absolute  measurement  of  the  average  size  of 
droplets  of  the  disperse  phase  of  an  emulsion. 
W.  P.  Dayey  (Science,  1926,  64,  252 — 253). — If  one 
drop  of  a  permanent  oil-in- water  emulsion  is  deposited 
on  the  surface  of  clean  water  so  as  not  to  break  the 
surface  film,  it  spreads  on  the  water  like  an  oil. 
Assuming  that  the  layer  is  one  particle  deep,  and  that 
the  droplets  are  small  enough  to  retain  their  shape, 
the  average  diameter  of  the  particles  can  be  measured 
by  Langmuir’s  method  for  measuring  the  cross- 
section  of  oil  molecules.  This  involves  a  knowledge 
of  the  total  volume  of  the  droplets  of  the  disperse 
phase  as  they  exist  in  the  emulsion;  so  far,  this 
volume  has  been  found  to  be  the  same  as  that  of  the 
same  mass  of  undispersed  material. 

A.  A.  Eldridge. 

Surface  tension  and  heat  of  vaporisation. 
J.  E.  Verschafff.lt  and  F.  de  Block  (Z.  anorg 
Chcm.,  1927,  159,  265— 268).— The  relation,  log  L= 
a +5  log  y,  where  L  is  the  heat  of  vaporisation,  y  the 

surface  tension,  and  a  and  6  are  constants,  put 
forward  by  Herz  (A.,  1926,  1008),  is  discussed,  and  it 
is  shown  that  a  relation  of  this  type  will  hold  between 
any  two  magnitudes  which  become  zero  at  the  critical 

point.  The  relation  Z/a2=18,  where  a-  is  the 
capillary  constant,  deduced  by  de  Kolossovski  (ibid.), 
is  valid  only  for  normal  liquids  at  the  b.  p.  and  is  not 
independent  of  temperature.  J.  g.  Carter. 

Preparation  of  colloidal  manganese  dioxide. 
II.  A.  Steotoe  (Bui.  Soc.  Romana  Stiinte,  1926  29 
11  15,  cf.  A.,  1926,  6<6), — Colloidal  manganese 

dioxide  is  prepared  by  reducing  a  neutral  solution 


of  potassium  permanganate  with  acetylene  in  presenco 
of  colloidal  silica.  The  stability  increases  with  rising 
concentration  of  the  silica ;  it  is  decreased  in  presence 
of  sodium  hydroxide.  The  precipitation  by  elec¬ 
trolytes  of  a  manganese  dioxide  sol  (prepared  with 
ethylene  as  a  reducing  agent)  does  not  proceed  in 
accordance  with  the  Hardy-Schulzc  law ;  immediate 
precipitation  occurs,  except  in  the  case  of  cobalt  and 
silver  nitrates,  when  the  precipitation  is  preceded 
by  coagulation.  The  presence  of  electrolytes  docs 
not  modify  the  true  colours  of  colloid  particles  (Dhar, 
A.,  1920,  24).  The  latter  are  covered  with  a  thin 
layer  of  metal  hydroxide,  produced  by  interaction 
of  the  added  electrolyte  with  the  potassium  hydroxide 
adsorbed  on  the  particles.  The  true  colours  are  thus 
masked.  S.  K.  Tweedy. 

Synthesis  of  colloidal  tungstic  acid.  A.  B. 
Dumanski  and  A.  P.  Buntin  (J.  Russ.  Phys.  Chem. 
Soc.,  1926,  58,  107 — 112). — The  problem  whether 
colloidal  tungstic  acid  is  formed  directly  or  is  built  up 
in  successive  stages  from  complexes,  as  is  the  case 
with  vanadium  pentoxide  (A.,  1923,  ii,  771),  was 
investigated. 

The  electrical  properties  of  the  solutions  indicate 
that  the  reaction  takes  place  in  stages :  Na2W04-f- 
2HCl=H,W04+2NaCl  and  H2W04+Na2W04=-= 
Na20,2W03+H20.  This  process  is  repeated,  until  a 
colloidal  particle  of  the  composition  Na20,wW03  or 
H0[WO,j,?iW03]  is  obtained.  Numerous  complexes 
o  i  tungstic  acid  are  known  which  confirm  this  view. 
One  of  these,  Na20,4W03,  was  prepared,  and  gave 
results  in  agreement  with  the  theory.  Experiments 
on  the  viscosity  of  the  tungstic  acid  sols  were  also 
carried  out.  M.  Zvegintzov. 

Thermal  colloid  syntheses.  III.  Colloidal 
mercury.  A.  Gutbier  [with  R.  Kohler  and  W. 
Schieber]  (Z.  anorg.  Chem.,  1926,  158,  99 — 102; 
cf.  A.,  1926,  1003). — Nordlund’s  work  on  the  prepar¬ 
ation  of  mercury  sols  by  thermal  dispersion  (A., 
1920,  ii,  376)  has  been  confirmed,  using  the  apparatus 
previously  described  (ibid.,  1926,  574).  The  sols 
so  obtained  contain  negatively-charged  particles, 
and  up  to  2-5%  of  mercury;  they  are  very  unstable, 
decomposition  commencing  within  24  hrs.  after 
preparation,  and  being  much  accelerated  by  electro¬ 
lytes  or  changes  in  temperature.  Addition  of  the 
usual  protective  colloids  to  the  freshly-prepared 
sols  does  not  increase  their  stability,  but  the  products 
obtained  by  using  a  1%  solution  of  gum  arabic 
instead  of  pure  water  as  the  dispersive  medium  can 
be  kept,  with  care,  for  more  than  a  week.  The  residue 
obtained  by  evaporating  such  sols  over  sulphuric 
acid  gives,  on  treatment,  with  water,  a  secondary  sol, 
which  coagulates  within  24  hrs.  R.  Cuthill. 

Dispersion  in  sulphur  suspensions.  G.  I. 
Pokkowski  (Z.  Physik,  1926,  40,  368— 377).— The 
dispersion  of  sulphur  particles  produced  by  the 
action  of  sulphuric  acid  on  aqueous  solutions  of 
sodium  thiosulphate  is  shown  to  be  in  agreement 
with  Rayleigh’s  theory.  The  variation  of  the 
diameter  of  particles,  n>  as  a  function  of  the  time,  t, 
and  the  thiosulphate  concentration  c  is  given  by  an 
empirical  equation  y0(l  —  e~“')i  where  a  and  j/0 
are  constants.  R.  W.  Lust. 
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State  and  stability  of  colloid  solutions.  K. 
Linderstrom-Lang  (Compt.  rend.  trav.  Lab.  Carls- 
berg,  1926,  16,  [6],  1 — 17). — Theoretical.  Solutions 
of  colloid  electrolytes,  regarded  as  one-phase  systems 
in  internal  equilibrium,  are  discussed  from  the  point 
of  view  of  the  thermodynamic  principles  developed 
by  Lewis,  Bjerrum,  and  Bronsted.  On  the  basis  of 
Gibbs’  conditional  equation  for  stability  of  a  phase, 
it  is  shown  that  the  behaviour  of  the  so-called 
osmotically  abnormal  colloid  electrolytes  must  be 
explained  on  the  assumption  that  the  activity  of  the 
large  ion  is  a  diminishing  function  of  the  concen¬ 
tration.  This  can  be  due  only  to  the  presence  of 
strong  van  der  Waals  cohesive  forces  between  the 
large  ions,  which  may  or  may  not  result  in  micelle 
formation.  The  bearing  of  these  views  on  the 
interpretation  of  the  experimental  data  of  Hammer- 
sten  (A.,  1924,  i,  456, 1139 ;  ii,  386)  and  of  McBain  and 
Salmon  {ibid.,  1920,  ii,  234;  J.C.S.,  1920,  117,  530)  is 
discussed.  M.  S.  Burr. 

Charge  on  the  particles  in  colloids.  R.  Wint- 
gen  (Kolloid-Z.,  1926,  40,  300 — 302). — The  amount  of 
colloidal  substance  deposited  by  one  Faraday  of 
electricity  may  be  regarded  as  the  electrochemical 
equivalent  of  the  colloid,  and  colloids  may  therefore  be 
expressed  in  terms  of  normality,  according  to  the 
number  of  electrochemical  equivalents  of  colloid 
per  litre.  This  value  may  be  determined  by  measur¬ 
ing  the  electrical  conductivity  of  the  system  before 
and  after  ultrafiltration,  the  difference  representing 
the  conductivity  due  to  the  charged  colloid  particles. 
Results  are  given  for  sols  of  ferric  oxide  and  for 
dialysed  and  undialysed  gold  sols.  E.  S.  Hedges. 

Emulsions.  II,  III.  H.  Limburg  {Rec.  trav. 
ehim.,  1926,  45,  854—874,  875— 880).— II.  The 
influence  of  potassium,  barium,  and  aluminium 
chlorides,  hydrochloric  acid,  potassium  carbonate, 
and  thallium  nitrate  on  the  rate  of  cataphorcsis  of  the 
particles  in  paraffin  oil  emulsions  has  been  examined. 
Measurements  of  the  interfacial  tension  oil-water  in 
presence  of  potassium  chloride,  hydrochloric  acid, 
and  potassium  carbonate  were  made  by  the  drop- 
weight  method  and  the  stability  of  the  emulsions  was 
examined  in  presence  of  potassium,  barium,  and 
aluminium  chlorides,  hydrochloric  acid,  potassium 
carbonate,  and  thallium  nitrate,  sedimentation  of 
the  emulsion  being  prevented  by  means  of  slow  rot¬ 
ation.  With  univalent  cations,  the  rate  of  cataphor¬ 
csis  increases  to  a  maximum  with  increasing  electrolyte 
concentration,  and  then  decreases.  Barium  chloride 
in  moderate  concentration  is  without  effect  on  the 
cataphorcsis.  With  tervalent  cations,  the  velocity 
decreases  to  zero  and  changes  its  direction.  This 
reversal  of  charge  is  ascribed  to  the  products  of 
hydrolysis  of  the  salts.  From  a  consideration  of  the 
effects  of  electrolyte  addition  on  the  stability  of  the 
emulsions,  it  is  shown  that,  in  addition  to  such  factors 
as  the  charge  on  the  particles,  the  interfacial  tension, 
and  the  presence  of  protective  films,  the  stability  is 
largely  determined  by  the  electrical  conductivity  of 
the  continuous  phase.  A  theoretical  explanation  is 
given. 

III.  Using  emulsions  of  paraffin  oil  containing  0-5 
and  5%  of  oleic  acid,  in  -water,  a  study  has  been  made 


of  the  influence  of  electrolytes  (potassium  chloride, 
hydrochloric  acid,  and  potassium  carbonate)  on  the 
velocity  of  cataphoresis  of  the  particles,  the  stability 
of  the  emulsion,  and  the  interfacial  tension,  oil-water. 
The  fact  that  the  rate  of  cataphoresis  is  practically 
the  same  as  in  the  absence  of  oleic  acid  is  explained 
on  the  basis  of  the  Langmuir-Harkins  orientation 
theory.  From  the  course  of  the  curves  showing  the 
influence  of  electrolytes  on  the  stability  of  the  emul¬ 
sions,  it  is  seen  that,  whilst  the  stability  is  greater  in 
presence  of  oleic  acid,  the  general  character  of  the 
curves  remains  unaltered.  The  increased  stability  is 
ascribed  to  a  lowering  of  surface  tension  caused  by  a 
film  of  oriented  oleic  acid  molecules,  which  opposes 
the  combination  of  the  particles.  Similar  measure¬ 
ments  have  been  made  on  oil-w-ater  emulsions  con¬ 
taining  0-089  g.  of  saponin  per  litre,  in  presence  of 
potassium  chloride,  hydrochloric  acid,  potassium 
carbonate,  and  aluminium  chloride.  The  stability  is 
greatly  increased  by  saponin,  which  is  assumed  to 
form  a  highly  resistant  film  round  the  particles.  On 
the  other  hand,  the  relation  between  the  charge  on  the 
particles  and  the  electrolyte  concentration  is  the 
same  as  if  no  saponin  ivere  present.  The  surface 
tension  appears  to  be  only  slightly  lowered  by  saponin, 
but  it  is  suggested  that  this  may  be  due  to  difficulties 
in  the  exact  measurement  of  the  property.  The 
addition  of  gelatin  to  oil-water  emulsions  has  a  marked 
effect  on  the  rate  of  cataphoresis,  dependent  on  the 
degree  of  acidity  of  the  emulsion.  The  curves  show¬ 
ing  the  influence  of  gelatin  on  the  stability  of  emul¬ 
sions  of  varying  pa  (2-8 — 9-6)  all  have  a  minimum, 
which  is  the  more  pronounced  the  greater  is  the 
acidity.  L.  L.  Bircumsiiaw. 

Polarised  fluorescence  of  dyes  in  colloidal 
solutions.  W.  L.  Levschin  (J.  Russ.  Phys.  Cliem. 
Soc.,  1926,  58,  177— 183).— See  A.,  1925,  ii,  13,  629, 

1117. 

Relation  between  viscosity  and  molecular 
complexity  of  cellulose  nitrate.  N.  Yamaga 
(Cellulose  Ind.,  Tokyo,  1926,  2,  357— 362).— Decrease 
in  viscosity  of  cellulose  nitrate  is  brought  about  by 
the  action  of  heat;  light  also  has  a  similar  action. 
Change  of  viscosity  does  not  depend  on  the  decom¬ 
position  of  the  cellulose  nitrate,  but  accompanies 
decrease  of  molecular  complexity.  This  has  been 
measured  by  determining  the  coefficient  of  diffusion 
by  Schaffer’s  method.  The  coefficient  of  diffusion  in 
acetone  solution  for  a  heated  sample  was  found  to  be 
0-8070  cm.  per  day,  as  against  0-5962  cm.  per  day  for 
the  original  sample.  Thus  the  sample  with  lower 
viscosity  has  also  the  smaller  molecular  diameter. 
Calculations  from  the  experimental  data  gave  for  the 
molecular  radii  (P)  9-838  Xl0's  cm.  for  the  original 
and  9-148 Xl0~3  cm.  for  the  heated  cellulose  nitrate. 
Assuming  the  molecular  formula  [C24H290B(N03)1)]„ 
for  a  cellulose  nitrate  containing  13-32%  N,  the 
molecular  volume  can  be  calculated  by  Traube's 
method  from  the  sum  of  the  atomic  weights,  V—n  X 
2-6SV,A=Jf/d  and  from  the  molecular  radii  F= 
^xe-SxlO23.  From  these  two  equations  the 
real  mol.  wt.  M  may  be  calculated,  taking  the  density 
of  cellulose  nitrate  as  1-655.  These  calculations  gave 
mean  values  for  M  of  the  original  guncotton  8751 ; 
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n  -about  8,  and  for  the  heated  sample  il/=3329, 
n— about  3.  J.  F.  Briggs. 

Optical  properties  of  sols  and  gels  containing 
cellulose.  0.  Faust  (Ber.,  1926,  59,  [B],  2919 — 
2920). — The  double  refraction  of  artificial  silk  threads 
and  films  is  due  to  tension  or  pressure  during  pro¬ 
duction,  and  disappears  when  they  are  nitrated  unless 
the  tension  has  been  very  great.  Threads  prepared 
in  the  absence  of  pressure  do  not  exhibit  double 
refraction.  H.  Week. 

Effect  of  anions  on  the  physical,  chemical,  and 
colloidal  properties  of  aluminium  hydroxides. 
L.  B.  Miller  (Third  Colloid  Symposium  Monograph, 
1925, 206—215). — The  “  floe  ”  obtained  with  sulphate 
settles  rapidly  and  is  compact,  thus  being  suitable  for 
water  clarification.  The  effective  range  for 
aluminium  sulphate  is  5-3 — 8-7  (max.  5-5),  and  for 
chloride  7-S — 8-6.  The  precipitate  from  a  dilute 
solution  (except  perhaps  at  high  pH  values)  is  not 
aluminium  hydroxide,  but  a  complex  substance  con¬ 
taining  varying  proportions  of  the  anions. 

Chemical  Abstracts. 

Behaviour  of  silicic  acid  gel  during  the  drying- 
up  process.  J.  B.  Firth  and  H.  A.  Fells  (Nature, 
1927,  119,  84 — 85). — A  question  of  priority  (cf. 
Krishnamurti,  this  vol.,  19).  A.  A.  Eldridge. 

Effect  of  acids  on  hydrophobic  colloids, 
particularly  gold.  W.  Prosch  (Kolloid-Z.,  1926, 
40, 318—321). — A  lecture  on  the  influence  of  hydrogen- 
ion  concentration  on  the  precipitation  of  colloidal  gold 
and  on  the  inhibitive  effect  of  protective  colloids. 

E.  S.  Hedges. 

Deformation  of  titration  curves  of  proteins  in 
presence  of  strong  electrolytes.  L.  Reiner 
(Kolloid-Z.,  1926,  40,  327 — 332). — A  discussion  of  the 
effect  of  strong  electrolytes  on  the  acid-  and  alkali¬ 
fixing  power  of  proteins.  The  high  valency  of  tho 
protein  ions  strongly  influences  the  activity  of  the 
other  ions  present/  E.  S.  Hedges. 

Structure  of  organic  acids  and  protein 
coagulation.  I.  N.  A.  Isgarishev  and  M.  I. 
Bogomolova  (J,  Russ.  Phys.  Chcm.  Soc.,  1926,  58, 
156—163). — The  coagulation  of  casein  and  edestin 
by  different  organic  acids  was  investigated  in  order  to 
determine  the  physical  or  chemical  nature  of  the 
mechanism.  Alkaline  solutions  of  the  proteins  were 
titrated  with  the  acids,  the  amount  in  excess  of 
neutralisation  needed  to  cause  precipitation  being  an 
inverse  measure  of  the  activity  of  the  acid.  The 
results  with  casein  were  accurate  and  reproducible. 

No  direct  connexion  was  found  between  the  dis¬ 
sociation  constant  of  the  acids  or  tho  Lorenz  ionic 
volume  of  the  anions  and  the  activities  of  the  acids. 
Differences  of  chemical  structure,  however,  were 
important.  Increase  of  CH.,  groups  in  the  fatty  scries 
slightly  increased  the  activity.  Hydroxyl  groups 
increased  it  in  aliphatic,  but  decreased  it  in  aromatic 
series.  A  second  carboxyl  group  was  ambiguous, 
whilst  halogens  when  present  singly  were  highly 
active. 

From  these  results  a  possible  chemical  mechanism  is 
suggested.  The  alkaline  proteins  are  capable  of 
combining  with  salts  of  the  acids  to  form  complexes 


analogous  to  the  known  silver  complexes,  which  have 
different  solubilities;  in  consequence  the  excess  of 
common  ion  required  for  precipitation  varies  con¬ 
siderably.  M.  ZVEGINTZOV. 

Effect  of  organic  acids  on  the  imbibition  of 
gels.  II.  N.  A.  Isgarishev  and  A.  L.  Pomeran- 
zeva  (J.  Russ.  Phys.  Chcm.  Soc,,  1926,  58,  164— 
169 ;  ef.  preceding  abstract).— The  effect  of  the  struc¬ 
ture  of  organic  acids  on  the  imbibition  of  gels  was 
determined  by  the  increase  in  volume  of  pure,  dry 
casein,  when  treated  with  dilute  solutions  of  the  acids. 
It  was  found  that  the  dissociation  constant  has  no 
direct  effect,  and,  consequently,  the  main  factor  was 
the  nature  of  tho  anion.  The  presence  of  hydroxyl 
or  a  second  carboxyl  group,  especially  in  close  juxta¬ 
position,  enhances  the  activity  up  to  a  point,  but  such 
acids  as  citric  and  tartaric  acids  show  a  reverse  effect. 
Chlorine  is  very  active,  and  the  amino-group  acts  as 
an  inhibitor,  Avhilst  double  linkings  give  ambiguous 
results.  The  adsorption  of  active  acids  by  the  casein, 
the  formation  of  ion  complexes,  and  the  possible 
specific  effects  of  ions  arc  also  discussed. 

M.  ZVEGINTZOV. 

Electrical  endosmose  with  sulphur.  A.  F. 
Guerasimov  (J.  Russ.  Phys.  Chem.  Soc.,  1926,  58, 
201 — 206). — The  phenomena  of  electrical  endosmose 
have  been  examined  to  ascertain  whether  octahedral 
sulphur,  like  colloidal,  adsorbs  anions  in  suspensions 
in  hydrochloric  acid  (cf.  Perrin,  A.,  1905,  ii,  138). 
The  formula  employed  was  Smoluchowski’s :  P1—P2-~ 
CE(<fi—  <?s)/4r,w,  where  Pv  P2  are  the  pressures  at  the 
two  ends  of  the  tube,  <p,  tlie  potentials  of  the  liquid 
and  the  diaphragm,  and  0  and  w  are  constants  depend, 
mg  on  the  nature  of  the  latter.  An  apparatus  was 
devised  in  which  powdered  sulphur  acted  as  a  dia¬ 
phragm  and  P,,  P2  were  measured  by  changes  of 
level  of  the  liquid. 

The  results  arc  affected  by  electrolysis  of  the 
chloride  and  the  changes  in  the  condition  of  the 
diaphragm,  for  which  a  correction  must  be  applied. 
In  all  cases,  and  at  all  concentrations,  the  negative 
charge  of  the  sulphur  decreases,  i.e.,  there  is  no 
preferential  adsorption  of  anions.  M.  Zvegintzqv. 

Rapid  dialysis  of  solutions  of  sodium  silicate. 
A.  Gutbier  and  EL  Brintzinger  (Z.  anorg.  Chem., 
1927,  159,  231 — 240). — The  results  of  experiments 
on  the  dialysis  of  solutions  of  sodium  silicates  of 
varying  composition  and  concentration  show  that, 
although  the  major  portion  of  the  silica  present  passes 
through  the  membrane,  considerable  quantities  are 
retained,  together  with  a  little  sodium.  For  example, 
a  solution  originally  containing  0-3224  g.  Na.,0  and 
0-7160  g.  SiOz  per  100  c.c.  contained  after  dialysis 
0-0006  g.  Na20  and  0-2320  g.  SiO„  per  100  c.c.,  the 
pa  value  falling  from  12-47  to  10-20.  Solutions  of 
sodium  silicate  contain  ions  of  the  type  Si03",  SiaOs", 
etc.,  which  arc  readily  diffusible  if  the  concentration 
of  hydroxyl  ions  is  sufficiently  high.  As  the  concen¬ 
tration  of  sodium  and  hydroxyl  ions  decreases, 
hydrolysis  occurs  according  to  the  schemes  :  SiO,"  + 
»H.,0  —  SiO„(n.— 1  )EL,0 + 20H' ;  SLOs"+nH„0  — 
2SiO,2()i— l)Hp0+20H'.  The  silicic  acids  are  init¬ 
ially  present  in  a  highly  dispersed  state,  but  they 
immediately  commence  to  form  large  aggregates 
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incapable  of  diffusion,  especially  when  the  concen¬ 
tration  of  hydroxyl  ion  further  diminishes. 

J.  S.  Carter. 

Rapid  dialysis  of  solutions  of  silicic  acid.  H. 
Bhintzinger  (Z.  anorg.  Chem.,  1927,  159,  25G— 2G4; 
cf.  Mylius  and  Groschuff,  A.,  1908,  ii,  160 ;  Willstatter, 
Kraut,  and  Lobinger,  ibid.,  1926,  36;  Gutbier  and 
Brintzinger,  preceding  abstract).— Since  aqueous 
solutions  of  sodium  silicate  contain  colloidal  silicic 
acids  produced  as  a  result  of  hydrolysis,  in  addition  to 
the  ions,  Si03",  Si2Os",  etc.,  the  relative  quantities 
of  which  depend  on  the  ratio  [Na20] :  [Si02],  a  rather 
complex  mixture  of  silicic  acids  results  on  acidification. 
On  dialysis,  the  molecularly  dispersed  silicic  acid  will 
pass  through  the  membrane,  whilst  the  colloidal  acid 
originally  present,  and  that  resulting  from  the  agglom¬ 
eration  of  the  molecularly  dispersed  particles,  remain 
behind.  Hence  if  the  solution  obtained  on  acidific¬ 
ation  is  kept  for  some  days  before  dialysis,  there  is  a 
considerable  dccreaso  in  the  percentage  of  diffusible 
silica  as  a  result  of  this  aggregation.  It  is  probable 
that  the  rate  of  agglomeration  is  proportional  to  the 
number  of  collisions  between  particles,  and  hence 
dependent  on  concentration  and  temperature.  There 
should  therefore  be  a  greater  proportion  of  diffusible 
silica  in  dilute  solutions,  and  at  low  temperatures, 
provided  that  the  ratio  [Na20] :  [Si02]  of  the  solution 
of  sodium  silicate  acidified  is  maintained  constant. 
The  results  of  experiments  in  which  solutions  of  a 
sodium  silicate  of  the  composition,  Na„0,2-3Si02,  of 
varying  concentration,  were  acidified  at  various 
temperatures  with  a  slight  excess  of  hydrochloric  acid 
and  dialysed,  either  at  once  or  after  some  days,  are 
in  entire  agreement.  In  all  eases,  the  value  of  the 
resulting  solution  was  about  4-6.  J.  S.  Carter. 

Ionic  volume  and  hydration.  N.  R.  Dhar 
(Z.  Elektrochem.,  1926,  32,  596 — 598). — Theoretical. 
The  view  has  been  put  forward  (A.,  1913,  ii,  916)  that 
the  ions  of  an  electrolyte  occupy  a  smaller  volume 
than  the  corresponding  undissociated  molecule.  Also 
Eddington  has  expressed  the  view  that  when  an  atom 
loses  an  electron,  the  positive  ion  remaining  may  be 
much  denser  than  the  original  atom.  This  explains 
the  marked  decrease  in  molecular  volume  accompany¬ 
ing  the  dissolution  of  electrolytes  such  as  sodium  or 
potassium  chlorides  in  water.  But  with  lithium 
chloride  this  decrease  in  molecular  volume  is  very 
small ;  this  is  ascribed  to  the  considerable  hydration 
of  the  lithium  ion.  Hence,  degree  of  hydration  might 
be  deduced  from  molecular  volume  data.  The  con¬ 
clusion  that  strongly  hydrated  ions  have  a  smaller 
charge  per  unit  surface  than  weakly  hydrated  ions 
is  applied  to  the  explanation  of  certain  properties  of 
colloidal  solutions.  H.  J.  T.  Ellin  an  am. 

Nature  of  the  solution  of  strong  acids  from  the 

point  of  view  of  the  salt  effect.  System  :  nitric 
acid-sodium  nitrate.  L.  H,  Angus  and  H.  M. 
Dawson  (Proc.  Leeds  Phil.  Lit,  Soc.,  1926,  1,  104 — 
107).— According  to  previous  work  (Carter,  A.,  1926, 
236),  the  solubility  of  iodine  in  water  is  depressed  by 
salts,  such  as  sodium  nitrate  and  sodium  sulphate, 
with  which  it  does  not  form  a  complex  ion,  and  the 
salting-out  effect  may  be  expressed  by  the  formula 
3=s0e~ic,  where  s0  is  the  solubility  of  iodine  in 


pure  water,  $  the  solubility  in  the  same  quantity  of 
water  containing  c  g.-mol.  of  salt,  and  k  a  constant 
depending  on  the  nature  of  the  salt.  The  behaviour 
of  free  acid  varies,  e.g.,  nitric  acid  raises,  whilst 
sulphuric  acid  lowers  the  solubility.  To  determine 
whether  or  not  the  behaviour  of  nitric  acid  is  due  to 
incomplete  ionisation,  the  solubility  of  iodine  in 
1-3 N  and  2-7N  solutions  of  nitric  acid  in  the  presence 
of  varying  quantities  of  sodium  nitrate  has  been 
examined.  The  behaviour  is  similar  to  that  with 
water  and  sodium  nitrate  alone,  the  value  of  k  in  the 
formula  increasing  very  slightly  from  0-0533  for  water 
to  0-0577  for  the  weaker  acid  and  0-0593  for  the 
stronger.  The  results  suggest  that  the  condition  of 
the  acid  is  not  much  affected  by  the  addition  of  the 
salt,  and  therefore  that  the  proportion  of  non-ionised 
acid  is  probably  very  small.  M.  S.  Burr. 

Determination  of  vapour  pressures  of  aqueous 
solutions.  R.  W hytlaw-Gray  and  H.  Whitaker 
(Proc.  Leeds  Phil.  Lit.  Soc.,  1926,  1,  97 — 103). — The 
rate  of  evaporation  of  a  droplet  of  a  solution  can  be 
followed  by  attaching  to  a  silica  spring,  suspended  on 
a  micro-balance,  and  following  the  change  in  weight. 
The  diffusion  gradient  round  the  droplet  can  be  fixed 
by  surrounding  it  by  a  hollow  vessel  the  inside  of  which 
is  covered  with  a  suitable  absorbent  material.  If  a 
is  the  surface  at  any  time  t,  vapour  pressures  may  bo 
calculated  from  the  dsjdt  values  for  different  con¬ 
centrations  by  Langmuir’s  method  (Physical  Rev., 
1918,  12,  368).  By  a  second  comparative  method,  a 
solution  of  known  vapour  pressure  may  be  used  to  wet 
the  inside  of  the  vessel  surrounding  the  droplet,  which 
is  then  allowed  to  evaporate  until  equilibrium  is 
reached,  when  its  vapour  pressure  will  be  the  same  as 
that  of  the  surrounding  liquid.  The  composition  of 
the  droplet  can  then  be  calculated  by  weight.  By 
the  second  method,  the  vapour  pressures  of  about 
65%  and  19%  sulphuric  acid  solutions  have  been 
determined,  using  in  the  first  ease  a  mixture  of  oxalic 
acid  and  its  dihydrate  to  cover  the  inside  of  the 
surrounding  vessel,  and  in  the  second  a  solution  of 
sucrose  of  known  vapour  pressure.  The  values 
obtained  for  the  lower  concentrations  are  in  good 
agreement  with  those  of  Grollman  and  Frazer  (A., 
1925,  ii,  398),  and  for  the  higher  with  those  of  Daudt 
(Z.  physikal.  Chem.,  1923,  106,  255).  M.  S.  Burr. 

Binary  liquid  mixtures.  XXIV.  G.  Weissen- 

berger  and  R.  Henke  (J.  pr.  Chem.,  1927,  [ii],  115, 
75—77). — The  fact  that  the  partial  pressures  of  methyl 
alcohol  in  many  binary  mixtures  (cf.  Weissenberger, 
Henke,  and  Sperling,  A.,  1926,  787)  calculated  on  the 
van  Laar  formula  are  greater  than  those  of  methyl 
alcohol  alone  led  the  authors  to  redetermine  the  values 
of  the  van  der  Waals  constants  for  a  number  of  sub¬ 
stances,  and  so  to  detect  many  inaccuracies  in  the 
recorded  data.  The  new  values,  determined  between 
20°  and  30°,  for  a  (litre-atm.)  and  b  (litre),  respect¬ 
ively,  arc  as  follows  :  tetrahydronaphthalene,  20-9  and 
0-1147;  cyclohexanone,  15-7  and  0-0873;  anethole, 
8-5  and  0-0825 ;  cycfohexanol,  14-4  and  0-0869 ;  methyl 
alcohol,  7-4  and  0-0349;  monoehloroacetic  acid,  5-9 
and  0-0462;  dichloroacetic  acid,  14-3  and  0-0709; 
trichloroacetic  acid,  31-8  and  0-0985;  pentaehloro- 
ethane,  16-3  and  0-0992;  benzaldehyde,  16-4  and 
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0-0864;  phenetolc,  18*1  and  0-1051;  phenyl  acetate, 
32-4  and  0-1138.  When  these  values  are  employed, 
the  deviations  from  the  calculated  curve  vanish. 

J.  W.  Baker. 

Binary  liquid  mixtures.  XXV.  G.  Wejssen- 
beeger  (J.  pr,  Cheni.,  1927, 115, 78 — 80). — A  summary 
of  conclusions  concerning  the  nature  of  residual  fields 
which  have  resulted  from  the  study  of  binary  mixtures 
(cf.  A.,  192G,  787).  All  organic  compounds  possess  a 
residual  field  which  is  polar  in  character  and  depends 
on  the  constitution  of  the  compound,  the  formation 
of  molecular  compounds  being  only  an  extreme  case. 

J.  W.  Baker. 

Phase-rule  study  of  the  zinci-,  cadmi-, 
mercuri-,  and  nickelo-cyanides  of  potassium. 
A.  S.  Corbet  (J.C.S.,  1926,  3190— 3202).-— Potassium 
cyanide  forms  compounds  of  the  type  K2M(CN)4 
with  the  cyanides  of  zinc,  cadmium,  and  mercury, 
respectively.  Aqueous  solutions  of  the  double  com¬ 
pound  dissolve  increasing  amounts  of  the  heavy 
metal  cyanide  on  passing  from  zinc  to  mercury. 
Hence,  in  the  eyanometric  determination  of  zinc,  the 
potassium  cyanide  solution  must  not  be  too  strong, 
about  0-2iV  being  suitable.  With  nickel  cyanide,  a 
compound,  K2Ni(CN)4,H2Q,  is  formed,  and  solutions 
which  are  in  equilibrium  with  solid  nickel  cyanide 
contain  the  simple  cyanides  in  the  stoicheiometric 
ratio  required  for  the  double  salt.  S.  J.  Gregg, 

Stability  of  iron  carbide  at  high  pressures.  E . 
Scheie  (2.  anorg.  Chem.,  1926,  158,  175 — 180). — 
From  the  data  of  Sauerwald  for  the  changes  in  volume 
of  white  and  grey  cast  iron  on  solidifying  (B.,  1926, 
131)  it  is  deduced  that  at  high  pressures  iron  carbide 
probably  possesses  a  region  of  stability,  and  the 
p-t-x  diagram  is  discussed.  E.  Cothill. 

Double  sulphates  of  rare-earth  and  alkali 
metals.  VII.  Lanthanum'  ammonium  sul¬ 
phates.  F.  Zambonini  and  (Miss)  A.  Stolei  (Atti 
R.  Acoad.  Lincei,_  1926,  [vi],  4,  424 — 429;  cf.  A., 
1926,  1113). — The  isotherms  for  the  system 
La2(S04)a-(NH4)2S04-H20  at  25°  reveal  the  exist¬ 
ence  of  the  compounds  I  :  1  :  2,  1  :  3  :  0,  1:5:0,  and 
1:6:0  (cf.  Marignac,  “  Oeuvres,”  I,  393;  Cleve,  A., 
1875,  337 ;  Kraus,  ibid,,  1901,  ii,  453,  and  Barre, 
ibid.,  1911,  ii,  42).  T.  H.  Pope. 

Thermal  analysis  of  binary  systems  of 
anhydrous  beryllium  chloride  with  various 
metallic  chlorides.  J.  M.  Schmidt  (Bull  Soc 
chim.,  1926,  [iv],  39,  1686— 1703).— The  beryllium 
chloride  was  prepared  by  passing  carbonyl  chloride 
over  beryllium  oxide  at  750—800° ;  it  contained 
98-5%  BeCh,  the  remainder  being  water.  The  binary 
mixture  was  prepared  in  each  case  by  fusing  the  two 
substances  together  and  allowing  to  cool  with  con¬ 
stant  stirring..  The  f.-p.  diagrams  so  obtained  showed 
that  the  chlorides  of  silver,  lead,  and  cadmium  give  no 
compounds  with  beryllium  chloride ;  those  of  sodium, 
lithium,  and  thallium  give  compounds  of  the  type 
BeCl2,2MCl,  whilst  thallium  chloride  gives  in  addition 
2BeCL,TlCl  and  barium  chloride  gives  JBeCL,BaCL.  In 
no  case  were  mixed  crystals  obtained.  S.  J.  Gregg  . 

Double  decomposition  in  absence  of  solvents. 

VI.  Irr  ersihle  alt  pair  _ >. 

Ag2Cl2  +  Hgi2.  A.  G.  Bergman  and  T.  A.  Henke 


(J.  Russ.  Phys.  Chem.  Soc.,  1926,  58,  80—112; 
cf.  A.,  1923,  ii,  568,  636,  764,  1761 ;  1924,  ii,  178).— 
The  several  binary  systems  involved  were  studied  by 
the  synthetic  method  and  both  liquidus  and  solidus 
curves  were  traced.  The  system  Ag„Cl2-Ag2I2  lias 
eutectic  m.  p.  264°,  46-5%  Agl,  polymorphic,  transi¬ 
tion  point  Agl  129 — 130°;  HgCl2~-HgI2  has  eutectic 
m.  p.  145°,  47%  Hgl2,  transition  point  73°;  Ag2CI2- 
HgCl2  has  eutectic  m.  p.  272°,  16-5%  AgGl,  no  solid 
solutions;  HgI2-Ag2I2  both  solid  solutions  and  com¬ 
pound  formation  (2AgI,HgIs,  incongruent),  eutectic 
m.  p.  245°,  5-5%  Ag,I2.  Steger’s  work  (A.,  1903,  ii, 
482)  is  criticised.  Ag,Ch  -Hgl„  has  eutectic  in.  p. 
137°,  32-5%  Ag2Cl2. 

The  salt  pair,  Hg012+AgaI2 — Ag2Cl2H-HgI2,  is 

shown  iu  a  three-dimensional  diagram.  One  diagonal 
(Ag2Cl2~HgI2)  cuts  it  into  two  ternary  systems,  tho 
other  is  a  section  through  them.  Diagrams  for  both 
are  given.  The  ternary  system  Ag2CI2-HgI2- 
HgCl,  has  eutectic  m.  p.  121°,  14%  Ag2Cl2,  56-5% 
Hgl2,  29-5%  HgCl2,  Hgl2  transition  point  80 — 82°. 
The”  system  Ag,Cl2-HgI2-Ag,I2  has  eutectic  m.  p. 
136°,  31%  Ag2Cl2,  68%  HgL,  1%  Ag2I2.  The  dia¬ 
grams  are  complicated  by  the  comoound  2AgI,HgI2. 

M.  ZVEGINTZOV. 

Independent  components  and  univariant 
systems.  R.  Wegscheider  (Z.  anorg.  Chem.,  1927, 
159,  161—185  ;  cf.  A.,  1904,  ii,  17). — ' Theoretical. 

J.  S.  Carter. 

Reaction  regions.  XII.  Reaction,  space  Fe- 
Mg-Al-S.  W.  P.  Jorissen  and  B.  L.  Ongkiehong 
(Rcc.  trav.  chim.,  1926,  45,  849—853 ;  cf.  A.,  1926, 
246,  690) . — The  upper  limit  of  the  reaction  region  iron- 
alumimum-sulphur  lies  approximately  at  a  mixture  of 
43%Fe  and  57%  of  a  mixture  of  62-5%  Aland  39-5%  S. 
For  the  region  magnesium-aluminium-sulphur,  tho 
top  of  the  curve  lies  at  approximately  80%  Al,  20%  S, 
and  25%  Mg.  The  space  models  are  discussed. 

L.  L.  Bircumshaw. 

Equilibrium  of  heterogeneous  systems  includ¬ 
ing  electrolytes.  II.  Equilibrium  at  inter¬ 
faces  and  the  theory  of  electrocapillarity.  J.  A.  V. 
Butler  (Proc.  Roy.  Soc..,  1927,  A,  113,  594 — 604; 
cf.  A.,  1926,  908). — The  conditions  of  equilibrium  at 
the  interfaces  in  a  heterogeneous  system  including 
electrolytes  may  be  obtained  by  the  general  method 
of  Gibbs.  A  critical  survey  is  made  of  previous 
theories  held  with  regard  to  the  mechanism,  of  the 
changes  produced  by  electrolytic  polarisation  at  the 
interface  between  mercury  and  solutions  of  electro¬ 
lytes.  On  the  basis  of  the  equilibrium  equations,  a 
theory  of  elcctroeapillarity  is  developed,  including 
the  effect  of  capillary-active  substances.  The  in¬ 
tegration  of  the  equations  requires  the  introduction 
of  kinetic  considerations,  and  a  kinetic  theory  is 
developed  for  the  adsorption  of  ions  and  the  effect  on 
the  electrocapillary  curves.  The  equations  are  in 
good  agreement  with  the  data  given  by  Smith  (Phil. 
Trans.,  1899,  A,  193,  48)  for  potassium  iodide 
solutions.  L.  L.  Bircumshaw. 

Activity  coefficients  of  sodium  and  potassium 
bromides  and  iodides  in  concentrated  aqueous 
solutions.  H.  S.  Harked  and  S.  M.  Douglas  (J. 
Amor.  Chem.  Soc.,  1926,  48,  3095— 3101).— From 
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E.M.F.  measurements  at  25°  of  cells  of  the  type 

Ag|AgX[MX(m1)jMIHg(0-01%)|MX(m2)|AgX|Ag, 
where  X=Br  or  I,  and  M=Na  or  K,  the  above 
activity  coefficients  are  calculated.  For  each  metal 
the  iodide  has  a  higher  coefficient 'than  the  bromide 
at  a  given  concentration.  The  activity  coefficients  of 
the  alkali  metals  decrease  and  those  of  the  halide  ions 
increase  with  the  number  of  electron  layers  in  their 
structure,  from  which  it  is  deduced  that  the  specific 
action  of  the  ions  in  deforming  the  water  molecules 
plays  an  important  role  in  determining  the  free 
energy  of  an  ion  in  concentrated  solution. 

S.  K.  Tweedy. 

Calculation  of  activities  from  f.  p.  C.  R.  Bury 
(J.  Amer.  Chem.  Soc.,  1926,  48,  3123— 3124).— The 
plot  of  j/m  against  m  (cf.  A,,  1926,  1207)  can  be 
regarded  as  having  zero  slope  at  m— 0  only  in  the 
case  of  aqueous  solutions  of  non-electrolytes.  A 
deduction  of  the  limiting  value  of  j  jin  from  the  graph 
of  9/m  (which  is  less  susceptible  to  experimental 
error  than  j/m)  against  0,  the  f.-p.  depression,  is  of 
more  general  applicability.  If  0/m  can  be  written 

X+a0+pO2+. .  then  j/m - §{0/m)/8O.  The  curve 

can  be  extrapolated  readily  and,  for  those  cases  in 
which  the  method  is  applicable  (aqueous  solutions  of 
non-electrolytes;  nitrobenzene  solutions  of  alcohols 
and  phenols)  is  almost  a  straight  line  in  dilute 
solution.  S.  K.  Tweedy. 

Specific  heats  of  the  systems  sulphuric  acid- 
water,  ferrous  sulphate-water,  and  sulphuric 
acid-ferrous  sulphate-water.  G.  Agde  and  H. 
Holtmann  (Z.  anorg.  Chem,,  1926,  158,  316 — 320).— 
The  specific  heats  of  the  above  systems  determined  at 
25 — 45°  show  some  deviation  from  those  calculated 
on  an  additive  basis.  A.  S.  Corbet. 

Electrical  resistance  of  concentrated  sulphuric 
acid  and  theory  of  hydration.  M.  H.  Fischer  and 
M.  0.  Hooker  (Kolloid-Z.,  1926,  40,  305—307).— 
The  electrical  resistance  of  sulphuric  acid-water 
mixtures  decreases  with  rise  of  temperature.  For  a 
given  temperature  the  resistance  decreases  with 
increasing  concentration  of  sulphuric  acid,  there  being 
a  minimum  when  the  mixture  contains  50  c.c.  of  con¬ 
centrated  sulphuric  acid  ( d  T84)  and  200  c.c.  of  water. 
Above  this  concentration,  the  resistance  increases 
rapidly,  a  second  inflexion  indicating  the  presence  of 
excess  of  sulphuric  anhydride.  The  mode  of  variation 
of  properties  with  composition  indicates  a  change 
from  a  solution  of  sulphuric  acid  in  water  to  a  solution 
of  water  in  sulphuric  acid,  and  the  analogy  with 
solvated  colloids  is  discussed.  E.  S.  Hedges. 

Conductivity  of  phosphoric  acid  solutions  at 
0°.  A.  N.  Campbell  (J.C.S.,  1926,  3021—3022).— 
The  specific  conductivity  k0  of  phosphoric  acid 
solutions  at  0°  was  determined  for  a  number  of  dilu¬ 
tions,  the  maximum  value  being  1408  X 10-1  mho. 
The  values  of  l/*0  .  ( d>c/dT)9  were  calculated  by  using 
Kohlrausch’s  data  for  18°,  and  since  these  are  larger 
than  Ivohlrausch’s  values  for  1/*J8 , /(ffic/W)22,  it  is 
inferred  that  the  temperature  coefficient  will  event¬ 
ually  become  negative.  S.  J.  Gregg. 

Conductivity  of  acetic  acid  in  acetone.  N. 
Sata  (Bull.  Chem.  Soc.  Japan,  1926,  1,  245 — 247). — 
The  variation  of  conductivity  with  dilution  has  been 


investigated,  and  the  results  fit  an  equation  of  the 
Ostwald  form.  Since  the  constants  of  the  equation 
give  the  high  value  0-77  for  the  degree  of  dissociation 
at  500  litres  dilution,  it  is  suggested  that  the  undisso¬ 
ciated  molecules  also  transport  electricity.  Great 
difficulties  were  experienced  in  purifying  the  materials. 

S.  J.  Gregg. 

Hydration  of  ions  and  variation  in  equivalent 
conductivity  of  salts  on  dilution.  N.  R.  Dhar 
(Z.  anorg.  Chem.,  1926, 159,  57 — 64). — The  equivalent 
conductivity  of  a  salt  solution  on  dilution  increases 
with  the  degree  of  ionic  hydration.  The  order  of 
degree  of  hydration  is  Li>Na>Iv>Rb,Cs  and  Mg> 
Ca>Sr>Ba. 

Under  similar  conditions,  the  higher  the  degree  of 
hydration,  the  higher  is  the  viscosity  and  the  smaller 
the  electric  charge  on  the  substance.  M,  Carlton. 

Polished  platinum  electrodes  in  conductivity 
work.  A.  F.  Guerasimov  (J.  Russ.  Phys.  Chem. 
Soc.,  1926,  58,  197 — 200). — The  catalytic  action  of 
platinum-black  on  organic  substances,  when  the  latter 
are  employed  as  solvents,  has  necessitated  the  use 
of  the  hitherto  imperfectly  investigated  polished 
platinum  electrodes.  Kohlrausch  has  dealt  with  the 
subject  theoretically,  but  tbe  specific  influence  of 
a  solution  at  different  dilutions  on  the  cell  constant 
can  be  determined  only  by  experiment.  From 
experiments  with  potassium  chloride  and  magnesium 
sulphate  at  different  dilutions,  it  is  found  that  the 
relation  between  IF,  the  cell-constant,  and  i?,  the 
resistance,  is  given  by  :  IF — a-{-bjR.  Within  certain 
limits,  the  linear  relation  W—c—dR  holds. 

M.  Zvegintzov. 

Conductivity  of  organic  compounds  and  certain 
elements  in  the  solid  and  liquid  state.  M.  A. 
Rabinovttch  (J.  Russ.  Phys.  Chem.  Soc.,  1926,  58, 
229 — 239). — The  conductivity  of  organic  compounds 
and  halogens  was  investigated  under  a  constant 
E.M.F.  of  125  volts  to  determine  the  coefficient  of 
loosening  (a)  of  the  crystal  lattice,  i.e.,  the  ratio  of  the 
conductivities  of  the  solid  and  liquid  at  the  m.  p.,  with 
the  view  of  elucidating  the  mechanism  of  electrical 
dissociation.  The  individual  conductivities  of  the 
halogen-substituted  acetic  acids  and  the  nitroparaffins 
are  not  in  the  same  order  as  their  conductivities  in 
aqueous  solution.  The  results  show  that  symmetrical 
molecules  with  small  dipole  moments  have  little  ten¬ 
dency  to  dissociate.  This  is  confirmed  by  the  values 
of  a  for  the  chloromethanes.  The  values  of  a  for 
benzene,  naphthalene,  anthracene,  and  substituted 
hydrocarbons  are  in  the  order  of  their  polarity.  The 
behaviour  of  such  substances  in  a  non-polar  solvent, 
such  as  ether,  is  analogous  to  the  behaviour  in  it  of 
acids  (palmitic,  stearic)  of  the  same  individual  solid 
and  liquid  conductivity.  Finally,  the  halogens  were 
investigated  by  themselves  and  in  solution,  and  a 
dynamic  theory  of  the  internal  ionisation  of  the 
halogen  molecule  is  discussed.  M.  Zvegintzov. 

Electrolytic  conductivity  of  solids.  E.  Friede- 
rich  (Z.  Elektrochem.,  1926,  32,  576 — 577). — In  a 
solid  electrolyte,  the  ion  which  migrates  under  a 
potential  gradient  is  the  one  carrying  the  smaller 
charge ;  when  both  ions  have  the  same  charge,  the 
ionic  diameter  seems  to  be  a  determining  factor  (under 
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these  conditions  it  is  generally  the  metallic  ion  which 
moves).  This  rule  covers  all  cases  which  have  been 
investigated,  but  they  are  too  few  to  ensure 
generality.  H.  J.  T.  Ellingham. 

Electronic  conductivity  of  solid  halides.  E. 
Friederich  and  W,  Meyer  (Z.  Elcktrochem.,  1926, 
32,  566— 676),—' The  type  of  electrical  conductivity 
exhibited  by  solids  can  bo  determined  from  the  form 
of  the  current-voltage  curves  obtained  from  measure¬ 
ments  of  the  direct  current  flowing  through  a  rod  of 
tho  substance  when  various  voltages  are  applied. 
For  electronic  conductors,  the  current-voltage  curve 
is  a  straight  line  through  the  origin,  and  at  given 
voltage  the  current  does  not  change  with  time.  For 
electrolytic  conductors  with  increasing  voltage,  the 
current  remains  practically  zero  until  a  definite  decom¬ 
position  voltage  is  exceeded,  when  it  increases  rapidly ; 
at  given  voltage,  the  current  changes  with  time. 
Substances  showing  mixed  electronic  and  electrolytic 
conductivities  give  curves  of  composite  character.  A 
substance  to  be  examined  was  prepared  as  a  pure,  dry 
powder,  compressed  into  a  rod,  and  then  caused  to 
sinter  by  heating  in  an  indifferent  gas.  Silver  bromide 
and  iodide  showed  simple  electrolytic  conductivity, 
the  decomposition  voltages  being  0-55  volt  at  270° 
for  the  bromide,  0-507  at  110°,  and  0-373  volt  at  230° 
for  the  iodide.  Silver  chloride  gave  a  more  complex 
curve,  but  this  was  due  to  the  presence  of  traces  of 
finely-divided  silver  depolarising  anodic  deposition  of 
chlorine.  After  prolonged  electrolysis  at  high  voltage, 
a  simple  curve  with  decomposition  voltage  at  0-733 
at  230°  was  obtained.  Cuprous  iodide  exhibits  simple 
electronic  conductivity  at  the  ordinary  temperature, 
and  the  statement  by  previous  workers  that  this  is 
true  only  when  excess  of  iodine  is  present  is  definitely 
refuted.  Cuprous  bromide  behaves  like  the  iodide  at 
the  ordinary  temperature.  Cuprous  chloride  at  120° 
gives  a  complicated  current-voltage  curve,  tho  con¬ 
ductivity  being  essentially  electronic  at  low  voltages, 
whilst  above  0-1  volt  cuprous  chloride  begins  to  de¬ 
polarise  anodic  chlorine  deposition  (electrolytic  con¬ 
ductivity).  The  true  decomposition  voltage  lies  at 
0-400  volt,  but  can  be  obtained  only  by  decreasing  tho 
voltage  after  electrolysis  at  above  1  volt.  No  other 
halides  have  been  reported  to  show  electronic  con¬ 
ductivity.  Those  of  univalent  gol'd,  mercury,  and 
thallium  might  be  expected  to  do  so,  but  thallous 
iodide  at  270°  showed  simple  electrolytic  conductivity 
(decomposition  voltage  0-G),  whilst  results  obtained 
with  mercurous  iodide  were  inconclusive.  Reasons 
for  tho  electronic  conductivity  of  cuprous  halides  are 
discussed.  The  phenomenon  may  be  connected  with 
the  facility  with  which  the  copper  atom  loses  two 
valency  electrons,  although  it  is  in  group  1  of  the 
periodic  classification.  H.  J.  T.  Ellingham. 

Electrical  transport  in  solutions  in  fused 
aluminium  bromide.  W.  Isbe kov  (Z,  anorg. 

Chem. ,  1926, 158, 87 — 93). — The  following  values  have 
been  obtained  for  tho  transport  number  of  the  cation 
in  solutions  of  bromides  in  fused  aluminium  bromide  : 
11-97%  solution  of  potassium  bromide  at  110°,  1-14; 
14-33%  solution  of  silver  bromide  at  130°,  0-837; 
31-09%  solution  of  antimonious  bromide  at  130°, 
0-953,  The  results  are  ascribed  to  the  presence  and 


ionisation  in  solution  of  polymerised  solute  molecules 
and  solute-solvent  complexes,  and  to  solvation  of 
the  bromide  ion.  R.  Cgthill. 

Contact  E.M.V.  between  any  two  solutions. 
I.  Simpler  derivation  of  Planck's  and  Johnson’s 
formulae  for  solutions  with  equivalent  cations 
and  anions.  Some  considerations  and  formula; 
for  more  complex  cases.  E.  Denina  (Gazzetta, 
1926,  56,  798 — 810). — A  mathematical  paper  in  which 
Johnson’s  expression  (Ann.  Phys.,  1904,  14,  995)  is 
obtained  by  a  new  method  of  integrating  the  differ¬ 
ential  equations  of  Ncrnst  and  of  Planck  as  applied 
to  the  contact  of  two  solutions  having  equivalent  ions. 
The  more  general  ease  of  ions  of  any  valency  is 
discussed,  and  a  formula  is  derived  for  the  contact 
E.M.F.  in  a  case  involving  three  ions  of  any  valency, 
provided  that  the  total  ionic  concentration  is  equal 
for  the  two  solutions.  This  formula  includes  as  a 
special  case  the  expression  deduced  by  Guyot  (A., 
1908,  ii,  656).  G.  M.  Bennett. 

Rate  of  maximum  activation  by  collision  for 
complex  molecules  with  applications  to  veloc¬ 
ities  of  gas  reactions.  R.  H.  Fowler  and  E.  K. 
Rideal  (Proc.  Roy.  Soc.,  1927,  A,  113,  570— 5S4). — 
Theoretical.  Homogeneous  unimolecular  reactions 
are  considered  from  Arrhenius’  point  of  view,  i.e., 
an  equilibrium  between  active  and  inactive  molecules, 
where  the  active  molecules  are  all  those  which  contain 
internal  energy  greater  than  ea.  The  rate  of  decom¬ 
position  is  then  proportional  to  the  total  molecular 
concentration  as  long  as  the  rate  of  activation  and 
deactivation  is  large  compared  with  the  rate  of 
decomposition.  If  x  and  y  are  the  concentrations  of 
active  and  inactive  molecules  at  any  time,  then 
from  tho  two  equations  dxjdl=Z'y-{Z-\-B)x>  and 
dijjdt—  -Z'y~\-Zx,  where  Z'ydt  is  the  total  number  of 
activations  in  time  dt,  and  Zxdt  the  total  number 
of  deactivations,  it  is  shown  that  x=X0e~Br‘!(-z+z‘>, 
y~  YQe~sz'tHz+z'),  which  is  of  tho  unimolecular 
form.  The  value  of  e0  is  known  from  Arrhenius’ 
equation  and  from  observations  on  the  effect  of 
temperature,  and  from  e0  as  can  be  calculated  from, 
statistical  theory,  and  B  is  then  determined  from 
observations  of  the  absolute  rate  of  decomposition. 
The  fraction  of  molecules  with  energy  greater  than  t, 
and  the  total  number  of  collisions  with  available 
energy  greater  than  e0  are  calculated,  and  on  the 
basis  of  these  results  the  decomposition  of  nitrogen 
pentoxide  and  the  dissociation  of  bromine  are  dis¬ 
cussed.  Tho  calculation  on  the  above  basis  for  the 
decomposition  of  the  former  leads  to  a  rate  which  is 
more,  than  twenty  times  as  large  as  the  observed 
reaction  rate  at  low  pressures,  and  it  is  considered  that 
the  possible  rate  of  activation  may  still  be  several 
hundred  times  tho  rate  of  decomposition  at  the  lowest 
pressures,  and  that  the  real  rate  of  activation  by 
collision  can  be  easily  great  enough  to  account  for 
the  observed  unimolecular  rate  and  law.  Similar 
results  are  obtained  in  the  case  of  bromine. 

L.  L.  Bircgmshaw. 

Thermal  reactivity  of  ozone  in  presence  of 
hydrogen.  J.  W,  Belton,  R,  O.  Griffith,  and  A. 
McKeown  (J.C.S.,  1926,  3153— 3166).— Reaction 
velocity  measurements  have  been  made  in  mixtures 
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of  ozone,  oxygen,  and  hydrogen  at  78°  and  100°. 
The  deozonisation  process  203 — >-302,  and  a  water¬ 
forming  reaction  (probably  H2+03 — ^H20d-02)  occur. 
The  values  of  k2  and  Jcv  the  respective  bimolecular 
velocity  coefficients,  both  increase  markedly  with 
increasing  partial  pressure  of  hydrogen,  but  decrease 
with  increasing  partial  pressure  of  oxygen.  The 
catalytic  effect  of  hydrogen  is  very  much  stronger  than 
that  of  the  inert  gases  helium  and  argon  (A.,  1925,  ii, 
1168).  The  ratio  k2/k1  varies  relatively  slightly  with 
the  composition  of  the  gas  mixture,  lying  between 
22  and  17  at  both  temperatures.  Conditions  which 
favour  an  increase  in  k2  have  a  similar  effect  on  kv 
and  the  two  reactions  are  probably  coupled  in  some 
way.  The  temperature  coefficient  of  k2  in  the  absence 
of  hydrogen  is  2-9 ;  in  the  presence  of  excess  of 
hydrogen,  it  is  2-4.  The  average  value  of  E  from  the 
Arrhenius  equation  is  27,700  g.-cal.  The  mechanism 
of  the  reactions  is  discussed.  W.  Thomas. 

Ignition  point  of  gases  at  different  pressures. 
H.  B.  Dixon  and  W.  F.  Higgins  (Mem.  Manchester 
Phil.  Soc.,  1925 — 1026,  70,  29— 36).— A  preliminary- 
account  of  experiments  on  the  ignition  points  of 
hydrogen  and  of  methane  in  air  and  in  oxygen  at 
various  pressures  from  100  mm.  to  7  atm.  The  gases 
were  brought  into  contact  in  an  improved  form  of 
concentric  cylinder  device,  and  the  time  elapsing, 
or  lag,  between  the  moment  of  mingling  of  the  com¬ 
bustible  gas  with  air  or  oxygen  and  that  of  the  appear¬ 
ance  of  the  flame  has  been  observed  as  a  function  of 
the  temperature  of  the  mingling  gase3  and  of  their 
pressure.  The  differences  between  the  values  obtained 
for  the  ignition  temperatures,  corresponding  with 
experiments  using  an  open-ended,  and  (the  same) 
closed  ignition  tube  (in  which  the  preheating  was  more 
uniform),  as  a  function  of  the  lag  show  a  maximum 
for  hydrogen  and  an  increase  for  methane  as  the  lag 
is  increased  from  0-5  to  15  sec.  The  effect  of  increas¬ 
ing  pressure  for  mixtures  of  hydrogen  and  air  for 
values  of  the  lag  from  0-5  to  3-0  sec.  show  a  maximum 
for  the  ignition  point  at  1000  mm.  in  the  range  75 — 
1520  mm.  In  the  range  100 — 5320  nun.,  methane-air 
mixtures  show  a  progressive  diminution;  methane- 
oxygen  mixtures,  however,  reach  a  maximum  at 
200  mm.  The  existence  of  these  maxima  is  held  to  be 
■  a  general  property  of  combustible  gases. 

R.  W.  Lunt. 

Supposed  law  of  flame  speeds.  A.  G.  White 
(Nature,  1927,  119,  51). — Wheeler  and  Dayman’s 
speed  generalisation  must  obviously  break  down  when 
one  of  the  combustible  gases  in  a  complex  mixture 
interferes  with  the  burning  of  another,  as  is  the  case 
with  carbon  monoxide-hydrogen-air  mixtures  (cf. 
Bone,  this  vol.,  26).  By  mixing  suitable  carbon 
disulphide-air  and  ether-air  mixtures  having  the 
same  flame  speed,  mixtures  can  bo  obtained  which 
do  not  propagate  flame.  A.  A.  Eldridge. 

Ignition  of  gases  by  an  explosion-wave.  I. 
Carbon  monoxide  and  hydrogen  mixtures.  C. 
Campbell  and  D.  W.  Woodhead  (J.C.S.,  1926, 3010— 
•  3021). — A  photographic  investigation  has  been  made 
of  the  behaviour  of  the  flame  in  certain  gaseous 
mixtures  ignited  by  the  explosion- wave  in  a  hydrogen- 
•oxygen  mixture.  An  apparatus  is  described  allowing 


of  the  photographing  of  a  flame  as  it  travels  from  one 
explosive  mixture  into  another.  When  the  igniting 
and  ignited  gases  are  mixtures  of  hydrogen  and  oxygen 
in  different  proportions,  the  flame  travels  in  both 
mixtures  at  the  normal  explosion-wave  rates,  the 
velocity  in  the  second  mixture  becoming  adjusted 
after  travelling  a  few  cm.  in  it.  When  the  mixture 
2CO-}  G2  is  ignited  by  electrolytic  gas,  the  flame 
velocity  falls  rapidly  to  less  than  half  the  normal  rate, 
and  detonation  is  re-established  only  after  the  flame 
has  travelled  several  metres.  A  fairly  complete 
drying  of  the  carbon  monoxide  mixture  does  not 
appear  to  lower  the  flame  speed  below  a  certain  limit, 
although  it  lengthens  the  period  before  detonation. 
The  addition  of  more  than  1%  of  hydrogen  to  the 
carbon  monoxide  mixture  allows  the  flame  to  proceed 
immediately  at  its  full  rate ;  hydrogen  is  thus  more 
efficient  than  water  vapour  in  allowing  the  explosion 
wave  to  develop.  A  flame  just  previous  to  the  setting 
up  of  the  explosion-wave  in  these  mixtures  tends  to 
show  marked  discontinuities.  The  reasons  for  the 
temporary  damping  down  of  the  explosion  wave  in 
passing  from  the  hydrogen-oxygen  to  the  carbon 
monoxide-oxygen  mixture  have  been  suggested  by 
Dixon  and  Walls  (J.C.S.,  1923,  123,  1025)  and 
Crussard  (Bull.  Soc.  Ind.  Min.,  1907,  6,  257). 

W.  Teomas. 

Pressure  wave  sent  out  by  an  explosive.  II. 
W.  Payman  and  W.  C.  F.  Sbjipherd. — See  B.,  1927, 
30. 

Influence  of  the  reaction  on  the  decomposition 
of  sulphuretted  waters  by  a  current  of  inert 
gas ;  hydrological  applications.  A.  Desgrez,  L. 
Lescceur,  and  (Mlle.)  S.  Man  jean  (Compt.  rend., 
1926,  183,  1244 — 1247). — The  rate  of  removal  of 
hydrogen  sulphide  from  solutions  by  a  stream  of  inert 
gas  is  modified  by  the  addition  of  certain  salts.  In 
the  case  of  Challes  water,  5%  of  sodium  hydrogen 
carbonate  and  of  potassium  monophosphate  acceler¬ 
ated  the  removal  of  the  gas,  the  latter  to  the  greater 
extent.  Sodium  borate  (1%)  had  less  influence,  a 
curve  being  obtained  from  which  the  angular  point 
previously  found  for  sulphuretted  waters  (A.,  1926, 
1113)  was  absent.  Experiments  in  which  borate  and 
phosphate  buffer  solutions  were  added  to  the  sample 
showed  that  it  is  the  pa  value  which  influences  the 
rate  of  removal  of  hydrogen  sulphide.  The  curve 
showed  the  instability  of  the  gas  in  an  acid  medium 
and  its  stability  in  an  alkaline  medium,  a  rapid 
transition  taking  place  at  pa  8 — 9.  Since  the  mean 
pn  of  the  urine  is  6-5,  the  absence  from  it  of  hydrogen 
sulphide,  even  after  considerable  quantities  of 
sulphuretted  waters  have  been  drunk,  is  explained. 

J.  Grant. 

Law  of  hydrolysis  of  sucrose  by  acids.  H. 
Colin  and  (Mlle.)  A.  Chauddn  (Compt.  rend.,  1926, 
183,  1285 — 1286). — Tho  ratio  of  the  velocity  of 
hydrolysis  to  the  weight  of  crystallisable  sugar  in  the 
liquor,  1/f .  log  a/{a  —  x),  has  been  determined  for 
the  hydrolysis  of  10%  solutions  of  sucrose  by  0-liY- 
nitric  and  oxalic  acids;  it  increases  with  the  time. 
This  indicates  that  the  reaction  is  neither  simply 
unimolecular  nor  the  resultant  of  two  reactions,  one 
of  which  is  instantaneous.  Such  reactions  would  be 
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produced  respectively  by  the  hydrogen  ions  and  by  the 
formation  of  an  unstable  complex  compound  between 
the  sucrose  and  the  elements  of  water,  with  subsequent 
decomposition  into  dextrose  and  lsevulose.  In  the 
latter  case,  the  cations  and  anions  of  the  acid  respect¬ 
ively  assist  in  the  formation  and  decomposition  of 
the  complex.  J.  Grant. 

Hydrolysis  of  a-  and  p-glycerophosphoric  acids 
by  chemical  reagents  and  by  enzymes.  P.  Fle  ury 
and  Z,  Sutu  (Bull.  Soc.  chim.,  1926,  [iv],  39,  1716 — 
1718). — No  difference  in  the  rate  of  hydrolysis  of 
a-  and  p-glycerophosphoric  acids  was  found  with 
hydrochloric  acid,  sodium  hydroxide,  or  the  enzyme 
from  white  mustard  as  hydrolysing  agent. 

S.  J.  Gregg. 

Irreversible  oxidation  of  organic  compounds. 
I.  Oxidation  of  aminophenols  by  reagents  of 
definite  potential.  II.  Apparent  oxidation 
potentials  of  certain  phenols  and  enols.  J.  B. 
Coxant  and  M.  F.  Pratt  (J.  Amer.  Chem.  Soc.,  1926, 
48,  3178 — 3192,  3220 — 3232). — I.  The  rates  of  irre¬ 
versible  oxidation  of  o-  and  p-aminophenol  and  of 
1  :  2-  and  1  :  4-aminonaphthols  by  reversible  oxidising 
agents  have  been  studied  in  a  manner  analogous  to 
that  previously  applied  to  irreversible  reduction 
processes  (cf.  A.,  1926,  1134).  These  rates  are  inde¬ 
pendent  of  the  dilution,  and  are  related  to  the  oxid¬ 
ation-reduction  potential  of  the  reagent  employed. 
By  measuring  the  rate  of  oxidation  of  each  of  the 
above  substances  by  a  series  of  reagents  of  graded 
potentials,  the  potential  of  the  (hypothetical)  reagent 
which  just  causes  “  appreciable  oxidation  ”  can  be 
determined,  and  this  potential  is  called  the  “  apparent 
oxidation  potential  ”  of  the  substance  under  examin¬ 
ation.  These  relationships  suggest  that  the  rate  of 
the  total  oxidation  process  is  governed  by  that  of  the 
stage  which  is  itself  reversible,  a  condition  which  would 
be  fulfilled  if  the  first  stage  of  the  oxidation  of  the 
aminophenols  to  the  corresponding  quinones  is  a 
reversible  oxidation  to  the  quinoneimine,  the 
subsequent  hydrolysis  of  which  is  irreversible  and 
relatively  slow  (cf.  Wieland,  A.,  1910,  i,  243). 
Evidence  of  the  reversibility  of  the  oxidation  of 
p-aminophenol  to  benzoquinoneimine  was  obtained 
by  the  titration  method  and.  the  method  of  mixtures 
in  alkaline  solutions  7-8 — 1T3),  in  which  the 

quinoneimine  is  relatively  stable.  Certain  electro¬ 
chemical  equations  are  developed,  and  the  relative 
rates  of  oxidation  of  each  amino-compound  with 
several  reagents  of  different  potentials  are  shown  to 
be  of  the  order  of  magnitude  predicted  from  these. 

II.  The  rate  of  oxidation  of  a-naphthol  in  acid 
solution  (j>a  2-6 — 6-9)  at  60°  by  reversible  reagents 
of  known  potential  has  been  determined,  and  the  rate 
of  oxidation  shown  to  be  related  to  the  potential  of 
the  reagent  employed.  The  rates  of  oxidation  of 
phenol,  resorcinol,  a-  and  p-naphthols,  quinol  mono¬ 
methyl  ether,  ethyl  malonate,  and  ethyl  acetoacetato 
are  practically  independent  of  dilution.  It  is  sug¬ 
gested  that  the  first  stage  in  the  oxidation  is  the 
reversible  formation  of  a  free  radical  (cf.  Goldschmidt, 
A.,  1924,  i,  1062),  which  then  undergoes  unimolecular 
isomerisation  and  polymerisation.  Certain  electro¬ 
chemical  equations  are  developed  on  this  assumption, 


and  the  above  relative  rates  of  oxidation  of  a-naphthol 
are  of  the  order  of  magnitude  predicted  from  these 
equations.  The  apparent  oxidation  potentials  of  a 
number  of  phenolic  and  enolic  substances  have  been 
determined  in  buffer  solutions  of  varying  acidity  at 
25°  and  60°.  F.  G.  Willson. 

Velocities  of  esterification.  P.  Petrenko- 
Kritschenko,  V.  Bogatsky,  and  N.  Lotjbman, 
(J.  Russ.  Phys.  Chem.  Soc.,  1926,  58,  215—218).— 
A  summary  of  work  already  published  (A.,  1925,  ii, 

556)  on  velocities  of  esterification  of  primary,  second¬ 
ary.  and  tertiary  alcohols  under  different  conditions 
with  the  view  of  elucidating  the  mechanism.  The 
theories  of  Menscliutkin  and  of  Michael  (ibid.,  1909,  ii, 
219)  are  only  partly  true ;  there  is  a  lack  of  uniformity 
in  the  results,  and  the  variations  of  rate  depend  more 
on  the  nature  of  the  acid  than  on  the  groups  attached 
to  the  a-carbon  atom  of  the  alcohols. 

M.  ZVEGINTZOV. 

Decomposition  of  diacetone  alcohol  [t'sohexan- 
S-ol-p-one]  in  alkali  hydroxide-alkali  salt  solu¬ 
tions.  G.  Akerlof  (J.  Amer.  Chem.  Soc.,  1926,  48, 
3046 — -3063). — The  velocity  of  decomposition  of 
isohexan-8-ol-(3-one  dissolved  in  some  alkali  salt 
solutions  (up  to  6 N)  of  constant  alkali  concentration 
was  investigated  at  25°.  The  results  obtained  were 
always  the  opposite  to  those  obtained  in  an  acid- 
salt  solution  of  corresponding  concentration.  The 
velocity-salt  concentration  curves  have  the  same 
general  form,  independent  of  the  nature  of  the  anion 
of  the  salt;  the  curves  for  salts  with  a  common  cation 
never  intersect.  Potassium  cyanide  has  a  higher 
activity  coefficient  than  the  sodium  salt  at  the  same 
concentration;  similar  behaviour  is  shown  by  the 
alkali  hydroxides  (Harneci  and  Akerlof,  A.,  1926, 
796).  The  rate  of  decomposition  of  a  compound  bv 
hydrogen  and  hydroxyl  ions  in  a  salt  solution  is 
always  directly  related  to  the  activity  coefficients  of 
these  ions,  an  increase  in  the  coefficient  increasing  the 
velocity,  and  vice  versa.  S.  K.  Tweedy. 

Rate  of  dissolution  of  copper  in  aqueous  ferric 
chloride  solutions.  E.  Bekier  and  S.  Trzeciak 
(Rocz.  Chem.,  1926,  6.  4S3— 496).— See  A.,  1920, 
482. 

[Oxidising  action  of  iodic  acid  and  its  restric¬ 
tion.]  O.  Warburg  (Ber.,  1926,  59,  [£],  2705 ; 
cf.  A.,  1926,  1011). — A  claim  for  priority  against 
Fischer  and  Wagner  (ibid.,  1215).  H.  Wren. 

Relation  between  the  order  of  a  reaction  and 
its  temperature  coefficient  for  reactions  of  cer¬ 
tain  organic  acids  with  chromic  acid  or  potass¬ 
ium  permanganate.  A.  N.  Dey  and  N.  R.  Dhar 
(Z.  Elektrochem.,  1926,  32,  586— 596).— Velocity 
constants  of  the  following  reactions  have  been 
measured  in  the  dark,  at  various  temperatures,  with 
various  concentrations  of  reactants,  and  with  or 
without  the  presence  of  manganous  sulphate  as 
catalyst.  From  the  results  are  obtained  the  number 
of  molecules  of  organic  acid  (n x)  and  of  oxidising  agent 
(?i2)  participating  in  the  reaction,  and  the  tem¬ 
perature  coefficient  (c  =  ftr+io/I'r)  of  the  reaction. 
Tartaric  acid,  n1  =  2,  n2  =  0,  c  —  2-4  (25—35°)  ;: 
with  addition  of  manganous  sulphate,  nx  =  about 
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1- 5,  n2  =  0 ,  c  —  about  5.  Lactic  acid  and  chromic 
acid,  =  2,  n2  =  1,  c  —  2-16  (25 — 35°);  with  addi¬ 
tion  of  manganous  sulphate,  =  2,  n2  =  0,  c  = 

2- 5  {25 — 35°).  Maleic  acid  and  chromic  acid,  jix  — 
about  2,  n2  =  1,  c  =  1-96  (25 — 35°);  with  addition 
of  manganous  sulphate,  nx  —  1-5,  n2  =  0,  c  = 

3- 9  (25 — 35°).  The  reactions  of  tartaric,  citric,  and 
lactic  acids  with  potassium  permanganate  are  all 
unimolecular  with  respect  to  the  permanganate,  and 
the  temperature  coefficients  are,  respectively,  2-55, 
1-8,  and  3-2  (10 — 20°) ;  they  are  retarded  by  increasing 
concentration  of  manganous  salt,  but  accelerated 
by  sulphuric  acid.  An  increase  in  the  concentration 
of  tartaric  acid  or  of  lactic  acid  causes  a  slight  decrease 
in  the  corresponding  velocity  constant,  but  change  in 
the  concentration  of  citric  acid  is  practically  without 
influence.  The  results  are  claimed  to  support  the 
“  von  Halban-Dhar  ”  rule  that  the  lower  is  the  order 
of  a  reaction  (true,  not  “  apparent  ”  order),  the 
higher  is  the  temperature  coefficient.  The  life-period 
of  activated  molecules  in  three  of  these  reactions  is 
calculated  by  the  Turner  equation. 

H.  J.  T.  Ellingham. 

Acid  and  salt  effects  in  catalysed  reactions. 
III.  Dependence  of  the  characteristics  of  the 
minimum-velocity  mixture  on  the  concentration 
of  the  acid  and  the  application  of  minimum 
velocity  to  the  determination  of  catalytic  and 
ionisation  constants.  H.  M.  Dawson  and  C.  R. 
Hoskins  (J.C.S.,  1926,  3166— 3173).— The  reaction 
velocities  (v,)  and  hydrogen-ion  concentration  [H](+ 
characteristic  of  the  minimum-velocity  mixture  for 
the  catalysis  of  the  acetone-iodine  reaction  by  acetic 
acid  and  sodium  acetate  have  been  determined  for 
acid  concentrations  ranging  from  O'OliV  to  N.  The 
variations  of  vt  and  of  [H]f+  with  the  concentration  of 
the  acid  between  O'OIA”  and  O-oOiV  are  in  accordance 
with  theoretical  predictions.  The  ratio  of  the  mini¬ 
mum  velocity  to  the  corresponding  hydrogen-ion 
concentration  is  independent  of  the  concentration  of 
the  acid.  The  data  for  W-acetic  acid  are  not  in  agree¬ 
ment  ;  this  may  be  connected  with  a  decrease  in  the 
ionisation  constant  of  the  acid  in  more  concentrated 
solutions.  Minimum  velocities  may  be  used  for  the 
determination  of  the  catalytic  coefficient  characteristic 
of  the  undissociated  acid.  A  kinetic  method  for  the 
determination  of  the  dissociation  constants  of  weak 
acids  is  described  and  applied  to  the  experimental 
data  for  acetic  acid.  W.  Thomas. 

[Acid  and  salt  effects  in  catalysed  reactions. 
V.]  Isohydric  solutions  and  the  velocity  of 

chemical  change.  H.  M.  Dawson  and  C.  R. 
Hoskins  (Proc.  Leeds  Phil.  Lit.  Soc.,  1926,  1,  108 — 
112). — - When  the  reaction  between  iodine  and  acetone 
is  catalysed  by  a  solution  containing  equimolecular 
quantities  of  acetic  acid  and  sodium  acetate,  and 
therefore  of  approximately  constant  pa  value  4-73, 
the  velocity  is  not  the  same  for  all  the  solutions,  as 
might  be  expected  by  the  hydrogen-ion  theory  of 
catalysis,  but  for  a  N  solution  is  about  160  times  as 
great  as  for  a  0-005A?  solution.  It  is  shown,  however, 
that  these  results  may  be  accounted  for  quantit¬ 
atively  on  the  assumption  that  the  total  catalytic  effect 
produced  by  an  acid,  or  by  a  mixture  of  this  with  the 


corresponding  sodium  salt,  represents  the  sum  of 
effects  which  are  separately  produced  by  the  hydrogen 
ion,  the  acid  anion,  the  hydroxyl  ion,  and  the  undis¬ 
sociated  acid.  M.  S.  Bore. 

Catalysis  [of  decomposition  of  ethyl  alcohol]. 
D.  Balarev  [with  N.  Kolev]  (Z.  anorg.  Chem.,  1926, 
158,  105 — 110;  cf.  A.,  1923,  i,  287). — When  ethyl 
alcohol  and  phosphoric  acid  are  heated  together,  the 
reaction  with  rise  of  temperature  successively  assumes 
the  following  forms  :  (a)  formation  of  phosphates, 
(6)  formation  of  phosphates  and  simultaneous  partial 
decomposition  with  production  of  ethylene,  (c)  partial 
adsorption  of  alcohol  on  surface  of  phosphoric  acid, 
and  partial  combination,  and  (d)  adsorption  of  alcohol, 
but  no  combination.  In  all  stages  except  the  first, 
ethylene  is  formed.  R.  Cu  thill. 

Heterogeneous  catalysis  and  electrochemical 
polarisation.  E.  Spitalsky  and  M.  Kagan  (Ber., 
1926,  59,  [2?],  2900 — 2907). — The  catalytic  decom¬ 
position  of  hydrogen  peroxide  in  neutral  solution  at 
25°  hi  the  presence  of  smooth  and  platinised  platinum 
and  of  platinum  foil  has  been  investigated.  The 
activity  of  the  metal  depends  largely  on  its  previous 
electrochemical  treatment,  being  greatly  increased 
by  cathodic  polarisation,  but  decreased  by  anodic 
polarisation.  Platinised  platinum  which  has  been 
exclusively  treated  cathodically  exhibits  an  unusually 
high  catalytic  activity,  and  the  reaction,  under  other¬ 
wise  identical  conditions,  follows  an  unusual  course, 
since  the  constants,  calculated  for  a  reaction  of  the 
first  order,  dimmish  rapidly  during  the  change. 
The  effect  is  not  due  to  a  metastable  condition  of  the 
metal,  since  the  original  activity  of  the  fatigued 
metal  is  restored  when  the  concentration  of  the 
hydrogen  peroxide  is  increased.  Feeble  anodic 
polarisation  destroys  this  enhanced  activity,  and  the 
electrode  then  behaves  normally,  causing  decom¬ 
position  with  smaller  and  tolerably  uniform  constants 
of  the  first  order.  Sufficiently  drastic  anodic  polaris¬ 
ation  almost  destroys  the  catalytic  activity  of  the 
metal,  which,  however,  can  be  restored  by  cathodic 
treatment,  so  that,  by  alternate  use  as  anode  or 
cathode,  the  activity  of  the  metal  can  be  varied  at 
will.  Electrodes,  passive  because  of  anodic  treat¬ 
ment,  can  be  activated  by  treatment  in  concentrated 
sulphuric  acid  or  glycerol  at  150 — 165°,  or,  to  a  less 
extent,  in  boiling  water  (cf.  Teletoff,  A.,  1908,  ii,  95); 
the  effect  is  due  to  the  temperature  used. 

H.  Wren. 

[Catalytic  hydrogenation.]  W.  Traiibe  and 
W.  Lange  (Ber.,  1926,  59,  [15],  2860—2863;  cf. 
Wieland  and  Fischer,  A.,  1926,  806). — The  application 
of  the  dehydrogenation  theory  to  the  decomposition 
of  water  by  chromous  salts  (cf.  Traube  and  Lange, 
A.,  1926,  257)  and  to  the  action  of  carbon  dioxide  on 
w'ater  in  the  presence  of  palladium,  necessitates  the 
adoption  of  arbitrary  subsidiary  hypotheses  without 
experimental  foundation.  The  conversion  of  chrom¬ 
ous  to  chromic  salts  is  accelerated  by  substances 
which  cannot  be  regarded  as  hydrogen  acceptors. 
The  production  of  sodium  formate  cannot  be  estab¬ 
lished  when  carbon  monoxide  and  water  interact  at  a 
palladium  surface  in  the  presence  of  alcoholic  sodium 
hydroxide.  H.  Wren. 
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Low-temperature  oxidation  at  charcoal  sur¬ 
faces.  III.  Behaviour  of  blood  charcoal  and 
the  influence  of  temperature  on  the  reaction  rate. 
E,  K.  -Rideal  and  W.  M.  Weight  (J.C.S.,  1926, 
3182 — 3190). — The  area  of  carbon  surface  active  for 
tho  oxidation  of  oxalic  acid  varies  within  the  limits 
30 — 55%  of  the  total,  depending  on  tho  method  of 
preparation  of  the  charcoal.  The  range  of  promoter 
action  of  one  iron  atom  extends  to  not  more  than  six 
carbon  atoms,  and  an  analogy  is  sought  in  the  com¬ 
plex  iron  cyanides.  Tho  variation  in  adsorption  of 
oxalic  aoid  with  the  temperature  is  small ;  the  tem¬ 
perature  coefficient  of  oxidation  increases  with 
increasing  concentration  of  oxalic  acid.  From  the 
temperature  coefficients,  the  following  critical  energy 
increments  are  calculated;  for  autoxidation  11,000 
g.-cal.  per  g.-raol. ;  for  oxidation  of  oxalic  acid  on  tho 
C-C  complex  14,020  g.-cal. ;  on  the  -Fe-C-  complex 
13,030  g.-cal. ;  and  on  the  Fe-C-N  complex  12,290 
g.-cal.  Tho  nature  of  the  surface  adsorption  of  the 
oxygen  is  more  important  than  the  surface  concen¬ 
tration  of  the  oxalic  acid.  Sugar  and  blood  charcoals 
differ  in  the  amount  of  oxalic  acid  adsorbed,  but  are 
identical  in  respect  of  the  rates  of  oxidation  of  oxalic 
aoid  and  the  temperature  coefficients  of  the  rates  (cf. 
A.,  1926,  919).  W.  Thomas. 

Catalytic  synthesis  of  water  vapour  in  contact 
with  metallic  silver.  A.  F.  Benton  and  J.  C. 
Elgin  (J.  Amor.  Chem.  Soc.,  1926,  48,  3027—3046).— 
The  above  synthesis  was  investigated  at  50 — 100° 
by  the  method  of  Pease  and  Taylor  (cf.  A.,  1922,  ii, 
701),  the  results  being  treated  by  a  new  quantitative 
method.  When  hydrogen  is  in  excess,  the  rate  of 
water  formation  rapidly  attains  a  maximum,  and  then 
falls  slightly  and  reaches  a  steady  state  after  about 
40  min, ;  it  rapidly  becomes  zero  on  cutting  off  the 
oxygen,  so  that  the  latter  is  not  continuously  taken 
up  and  retained  by  the  catalyst,  although  small 
quantities  arc  absorbed  at  the  start  of  a  run.  With 
oxygen  in  excess,  the  steady  state  is  attained  more 
rapidly,  no  hydrogen  being  taken  up  by  the  catalyst. 
No  hydrogen  peroxide  could  be  detected  in  the  reac¬ 
tion  products.  The  rate  of  the  reaction  is  propor¬ 
tional  to  the  pressure  of  hydrogen,  and  is  independent 
of  the  oxygen  pressure ;  the  reaction  is  anti-eatalyscd 
by  the  water  vapour  formed,  due  to  absorption  of  the 
latter  by  tho  silver,  and  is  retarded  by  a  preliminary 
heating  of  the  catalyst  in  oxygen,  when  largo  quanti¬ 
ties  of  this  gas  are  adsorbed  independently  of  tho 
temperature  (20 — 110°)  and  pressure.  The  reaction 
depends  on  collisions  of  gaseous  hydrogen  molecules 
with  those  adsorbed  oxygen  atoms  which  are  free  from 
adsorbed  water,  although  possibly  the  oxygen  atoms 
must  bo  adjacent  to  bare  spaces  on  the  catalyst 
surface  in  order  to  react  readily.  S.  K.  Tweedy. 

Catalytic  decomposition  of  ammonia.  E. 

Eloo  and  W.  Banholzer  (Z.  Elektrochem.,  1926, 

32,  5oo — 558). — The  percentage  decomposition  of 
ammonia  caused  by  passage  through  a  heated  tube 
containing  a  catalyst  (iron,  copper,  or  alumina)  was 
measured  for  various  rates  of  flow  of  the  gas. 
Determinations  were  made  at-  700°  and  600°.  For  a 
mixture  of  ammonia  and  nitrogen  or  argon,  the  extent 
of  decomposition  was  simply  that  corresponding 


until  the  rate  of  flow  of  ammonia  through  the  tube 
under  the  given  conditions,  but  for  mixtures  of 
ammonia  and  hydrogen,  the  percentage  decomposition 
was  notably  less  than  that  corresponding  with  the 
rate  of  passage  of  the  ammonia.  Hydrogen  causes 
this  retardation  in  the  velocity  of  decomposition  of 
ammonia  when  other  catalysts,  such  as  cerium  oxide, 
arc  used.  With  a  50%  mixture  of  ammonia  and 
hydrogen,  increasing  the  rate  of  flow  reduces  the 
extent  of  decomposition  of  the  ammonia  more 
considerably  and  relatively  more  sharply  than  in 
the  corresponding  experiments  with  ammonia  alone. 
Rise  of  temperature  increases  the  percentage  decom¬ 
position  in  all  cases,  but  the  magnitude  of  this  effect 
depends  greatly  on  the  catalyst  used  and  on  whether 
the  gas  is  mixed  with  nitrogen  or  hydrogen. 

H.  J.  T.  Ellingham. 

Effect  of  formaldehyde  on  the  dissolution  of 
iron  in  acids.  G.  Batta  (Bull.  Soc.  ehira.  Belg., 
1926,  35,  393 — 411). — The  presence  of  formaldehyde 
greatly  reduces  the  rate  of  dissolution  of  powdered 
cast  iron  in  hydrochloric  acid;  the  extent  of  the 
reduction  is  not  proportional  to  the  amount  added, 
but  addition  of  0-25  c.c.  of  a  40%  solution  to  100  c.o. 
of  17%  acid  reduces  the  rate  to  0-25  of  the  normal. 
The  rate  varies  with  the  time,  about  half  the  metal 
added  being  left  after  19  hrs.  in  presence  of  0-25  c.c. 
of  the  formaldehyde  solution,  but  all  being  dissolved 
after  that  time  if  none  is  present.  The  retardation 
is  less  pronounced  at  higher  temperatures.  Even 
1  mg.  of  formaldehyde  exercises  a  marked  effect, 
using  100  c.c.  of  acid.  No  loss  of  formaldehyde  from 
the  solution  occurs  in  laboratory  tests.  Similar 
results  were  obtained  with  steel  and  wroughfc-iron 
plates ;  the  addition  of  2%  by  volume  of  commercial 
formaldehyde  solution  to  the  acid  reduced  the  loss 
in  weight  under  comparable  conditions  to  one 
fiftieth.  The  effects  of  acetaldehyde  and  propaldehyde 
are  very  similar  in  nature  and  extent.  S.  I.  Levy. 

Cathodic  sputtering.  II.  Variations  in  experi¬ 
mental  conditions.  E.  Blechschmidt  (Ann. 
Physik,  1926,  [iv],  81,  999—1042).  III.  Theory 
of  cathode  sputtering.  A.  von  Hifpel  (ibid., 
1043 — 1075;  cf.  A.,  1926,  1013). — A  systematic  study 
has  been  made  of  the  effect  of  variations  in  experi¬ 
mental  conditions — dimensions,  materials,  temper¬ 
ature,  etc. ;  and  a  general  theory  of  cathodic  sputter¬ 
ing  has  been  based  on  the  conception  of  local  vaporis¬ 
ation  of  the  electrode  metal  under  bombardment. 
The  impact -velocity  of  the  cations  has  been  measured 
directly.  The  implications  of  local  vaporisation  are 
developed  thermodynamically  and  subjected  to 
experimental  test.  An  expression  which  gives  a 
complete  qualitative  formulation  of  the  sputtering 
phenomena  is  advanced.  The  relationships  existing 
between  the  following  variables  are  discussed :  area 
and  thickness  of  sputtered  film,  time  of  sputtering, 
number  of  atoms  released  from  electrode.  The  order 
of  ease  with  which  metals  are  sputtered  is  that  of 
decreasing  heat  of  sublimation.  The  Influence  of 
secondary  factors  and  the  elimination  of  some  such 
effects  are  further  discussed.  R.  A.  Morton. 

Use  of  auxiliary  washing  electrodes  in  the 
preparation  of  pure  hydrogen  by  electrolysis. 
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A.  Muller  (Physikal.  Z.,  1926,  27,  778—779).— 
The  claim  that  oxygen-free  hydrogen  can  be  prepared 
by  the  use  of  an  auxiliary  cathode  to  generate  hydro¬ 
gen  for  hindering  the  diffusion  of  oxygen  through  the 
electrolyte  (Niese,  A.,  1923,  ii,  314)  is  contested,  and 
Gaede’s  method  (Ann.  Physik,  1913,  [iv],  41,  302) 
is  preferred.  R.  A.  Moeton. 

Electrolytic  preparation  and  electromotive 
behaviour  of  complex  cyanides  of  univalent 
nickel  and  cobalt.  G.  Gettbe  [with  H.  Lie  dee  and 
P.  Schachteele]  (Z.  Elektrochem.,  1926,  32,  561 — 
566). — Solutions  containing  the  complex  cyanide, 
K2Ni(CN)3,  in  which  nickel  is  univalent  (cf.  Bellucci 
and  Corelli,  A,  1914,  i,  260),  arc  produced  by  electro¬ 
lytic  reduction  of  a  cold  alkaline  solution  of  potassium 
niekelocyanide,  K^N^CN),,,  using  a  nickel  cathode  in 
a  diaphragm  cell  from  which  air  is  excluded;  the 
anolyte  is  a  dilute  potassium  hydroxide  solution. 
Cathode  materials  of  higher  hydrogen  overvoltage 
have  no  advantage,  since  they  soon  become  coated 
with  nickel.  The  resulting  blood-red  solution  may 
have  GO — 70%  of  its  nickel  content  in  the  univalent 
form.  It  oxidises  in  the  air  and  evolves  hydrogen  on 
warming.  Electrolytic  reduction  of  alkaline  solutions 
of  potassium  cobalticyanide  under  similar  conditions 
at  cathodes  of  platinum,  cobalt,  nickel,  or  tin  pro¬ 
duces  first  an  olive-green  solution  of  potassium 
cobaltocyanide  and  then  a  brownish-green  solution 
containing  a  complex  cyanide  of  univalent  cobalt. 
The  latter  could  not  be  isolated  from  the  solution, 
which  decomposes  with  vigorous  evolution  of  hydrogen 
at  the  ordinary  temperature.  Solutions  of  this 
substance  are  also  obtained  by  treating  solutions  of 
potassium  cobalticyanide  or  cobaltocyanide  with 
potassium  amalgam.  It  can  be  determined  by 
measuring  the  hydrogen  evolved  on  boiling  the 
solution  or  by  titration  with  permanganate.  Poten¬ 
tials  of  electrodes  of  the  type  Pt(platinised)} 
K1Co(CN)g,K3Co(CN)c  in  0-77iV-KOH  were  measured 
and  0s/,  was  calculated  to  be  —  0-814  at  2°.  Similar 
measurements  were  made  on  solutions  containing  the 
complex  cyanides  of  univalent  nickel  and  cobalt, 
e.y.,  Pt(platinised)|K,Ni{CN).,  (0-057  g.-mol./litre), 
K2Ni(CN)3(0-049  g.-mol./litre)  in  JV-KOH,  e;,  — 
-0-880  at  2°;  Pt(platiniscd)|K4Co(CN)0  (0-057  g.-mol ./ 
litre),  KxCo(CN)I+i  (0-043  g.-mol./litre),  eA  =  —  0-846 
at  2°.  Hydrogen  is  evolved  at  the  platinum  in 
all  cases,  and  the  results  may  thus  be  low.  Cobalto¬ 
cyanide  can  be  determined  in  the  presence  of  cobalti¬ 
cyanide  by  oxidising  with  alkaline  potassium  ferri- 
cyanide,  acidifying,  and  titrating  clcctrometrically 
with  permanganate  the  fcrrocyanide  produced. 

H.  J.  T.  Ellingium. 

Mechanism  of  Kolbe’s  electrosynthesis.  D.  A. 
Faieweathee  and  0.  J.  Walkee  (J.C.S.,  1926, 
3111 — 3121). — Solutions  of  acetates  and  propionates 
have  been  electrolysed  under  various  conditions,  and 

it  is  shown  that  synthesis  is  not  due  to  the  partial 
oxidation  of  the  acid  formed  by  the  action  of  the 
discharged  ions  on  water,  but  to  the  direct  interaction 
of  the  discharged  ions  themselves.  The  effect  on. 
yield  of  the  concentration,  temperature,  current 
density,  and  anode  material  has  been  studied.  A 
certain  minimum  concentration  of  discharged  ions 


is  necessary  before  synthesis  can  commence.  The 
yield  is  increased  in  non-aqueous  solvents  where 
reaction  between  the  discharged  ions  and  the  solvent 
cannot  take  place,  and  where,  therefore,  the  oxidation 
.theory  is  not  applicable.  The  electrolytic  oxidation 
of  acetic  acid  is  complete  to  carbon  dioxide  and  water, 
and  not  partial  under  ordinary  conditions. 

W.  Thomas. 

Anodic  oxidation  of  aluminium  and  its  alloys 
as  a  protection  against  corrosion.  G.  D.  Ben- 
gotjgh  and  J.  II.  Stuaet. — See  B.,  1927,  16. 

Decomposition  of  nitrogen  pentoxide.  R.  G.  W. 

Nobeish  (Nature,  1927,  119,  123). — As  an  alternative 
to  the  hypothesis  of  Fazcl  and  Karrer  (this  vol.,  29) 

decomposition  of  nitrogen  pentoxide  is  regarded  as 
taking  place  as  follows ;  (a)  2N02(in  light)  — >-  2X0-4- 
02;  (6)  N0+N205=3N02.  Hence  the  decom¬ 

position  of  nitrogen  pentoxide  is  not  a  true  photo- 
sensitised  reaction,  but  a  secondary  dark  reaction. 

A.  A.  Eldeidge. 

Quanta  measurements  of  the  decomposition 
of  lactic  acid  in  the  presence  of  uranyl  sulphate. 
R.  H.  Mullee  (Biochem.  Z.,  1926,  178,  77 — 81). — 
The  photochemical  conversion  of  lactic  acid  into 
acetaldehyde  and  carbon  dioxide  in  the  presence  of 
uranyl  sulphate  gives  an  energy  absorption  of  1-05 
quanta  per  mol.,  the  average  wave-length  of  the 
irradiation  being  4025  A.  Using  an  oxalic  acid- 
uranyl  sulphate  solution  as  an  actinometer  system, 
0-99  quantum  is  absorbed  per  mol.,  so  that  the  Einstein 
equation  holds.  Oxalic  acid-uranyl  sulphate  solution 
is  well  suited  to  act  as  an  actinometer  in  systems  in 
which  uranyl  salts  play  a  catalytic  or  oxidative  part. 

J.  Pryde. 

Light-distribution  between  two  absorbing 
media,  and  the  conception  of  intensity  in  photo¬ 
chemistry.  J.  Plotnikov  (Z.  wiss.  Phot.,  1926, 
24,  305 — 308). — It  is  shown  that,  instead  of  the  usual 
expression,  it  is  preferable  to  regard  the  total  absorp¬ 
tion  of  light  by  a  mixture  of  two  absorbing  media  as 
the  sum  of  the  absorptions  of  the  two  components. 
The  question  of  light  intensity,  in  particular  the 
bearing  of  the  experiments  of  Lasarev  (Ann.  Physik, 
1907,  24,  661)  on  the  problem,  is  considered. 

W.  Clark. 

Panchromatisation  of  photographic  plates  for 
use  in  the  ordinary  spectrum.  E.  Viterbi. — See 
B„  1927,  61. 

Active  hydrogen.  M.  Scanavy-Grigorieva  (Z. 
anorg.  Chem.,  1926,  159,  55 — 5G). — Formation  of 
hydrogen  sulphide  by  hydrogenation  of  sulphur  at 
the  ordinary  temperature  is  no  longer  sufficient 
evidence  that  hydrogen  is  activated  by  passing  it 
over  glowing  metals  such  as  platinum,  palladium,  etc. 
In  experiments  on  the  activation  of  hydrogen  by  this 
method,  the  presence  of  hydrogen  sulphide  was 
always  observed,  whether  the  hydrogen  on  its  emerg¬ 
ence  from  the  tube  of  hot  metal  was  led  through 
sulphur  or  not.  This  is  due  to  the  tendency  of 
substances,  especially  when  finely  divided,  to  absorb 
sulphur  compounds  from  the  atmosphere. 

All  the  substances  examined,  amongst  which  -were 
platinum,  palladium,  copper,  and  glazed  porcelain, 
gave  up  the  absorbed  sulphur  as  hydrogen  sulphide 
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at  600—700°.  The  reduction  of  nitrates  or  of 
tungsten  or  molybdenum  trioxide  by  this  method  of 
activation  has  not  been  confirmed,  and  under  the 
conditions  described  no  activation  of  hydrogen  in  the 
direction  of  increasing  its  reducing  powers  occurs. 

M.  Carlton. 

Preparation  of  hydrogen  peroxide.  M.  L. 
Kilpatrick,  O.  M.  Reeff,  and  F.  0.  Rice  (J.  Amer. 
Chem.  Soc.,  1926,  48,  3019— 3021).— Pure  sodium 
peroxide  is  added  in  small  portions  to  20%  sulphuric 
acid  solution  (which  is  preferable  to  phosphoric  acid), 
the  temperature  being  kept  below  20°,  until  95%  of 
the  acid  is  neutralised.  The  sodium  sulphate  deca- 
hydrate  crystals  are  filtered  oS  after  1  hr.,  washed 
with  cold  water,  and  the  mother-liquor  and  washings 
distilled  in  a  vacuum  at  60 — 65°  in  100  c.c.  portions, 
the  final  solid  residue  being  heated  at  85°.  In  the 
first  of  two  cooled  receivers,  20 — 23%  hydrogen 
peroxide  solution  collects  (yield  96%),  and  in  the 
second,  colder,  receiver,  a  2 — 2|%  solution.  A 
second  distillation  of  the  concentrated  peroxide 
solution  over  excess  of  pure  silver  sulphate  yields  pure 
peroxide  solution,  which  may  be  concentrated  to  88%, 
with  a  loss  of  12%  on  yield,  by  storing  in  a  vacuum 
over  concentrated  sulphuric  acid  for  3  days  at  the 
ordinary  temperature.  S.  lv.  Tweedy. 

Reduction  of  sodium  sulphate  to  sodium 
sulphide.  P.  P.  Budnikov.— Sec  B.,  1927,  10. 

Stability  of  alkaline  solutions  of  potassium 
ferricyanide  used  for  etching  in  microscopy.  T. 
Murakami  and  K.  Someya  (Z.  anorg.  Chem.,  1926, 
158,  117 — 135). — An  alkaline  solution  of  potassium 
ferricyanide  may  be  used  for  etching  steel  previously 
to  microscopical  examination.  Increase  in  the  con¬ 
centration  of  either  the  alkali  or  the  salt  accelerates 
the  etching  process,  but  the  most  suitable  concentra¬ 
tions  for  use  depend  on  the  nature  of  the  steel  under 
examination.  The  effectiveness  of  the  solution 
gradually  increases  for  some  time  after  it  has  been 
made  up,  then  slowly  decreases.  The  ferricyanide, 
however,  decomposes  in  an  approximately  linear 
manner  from  the  time  of  preparation,  whilst  the  rate 
of  disappearance  of  the  alkali  is  at  first  rapid,  but 
later  falls  off,  and  tends  to  zero.  Decomposition  is 
promoted  by  sunlight.  The  ferricyanide  first  forms 
the  aquofcrricyanide,  which  is  then  reduced  to  the 
aquoferrocyanide,  and  so  to  ferrocyanide.  It  is 
probable  that  the  initial  increase  in  the  etching  power 
of  the  solution  with  its  age  is  due  to  some  very  active 
intermediate  product.  R.  Cuthxll. 

Higher  oxides  of  silver.  II.  Ag202.  F.  Jirsa 
[with  J.  Jelenek  and  J.  Srbek]  (Z.  "anorg.  Chem 
1926,  158,  33 — 60;  cf.  A.,  1925,  ii,  1182). — Largely 
details  of  work  of  which  the  chief  results  have  already 
been  published  (ibid.,  1162).  The  active  oxygen  in 
the  oxide,  Ag20,,  can  be  accurately  determined  by 
Topf  and  Diehl’s  method  modified  as  follows.  The 
peroxide  is  treated  with  a  57%  solution  of  potassium 
iodide,  and  after  3  min.  sulphuric  acid  is  added  and  the 
free  iodine  titrated.  When  the  oxide  is  boiled  with 
water,  the  amount  of  decomposition  increases  in  an 
approximately  linear  manner  with  the  relative  amount 
of  water,  the  reaction  Ag,0„+H„0=2Ag‘-f  20H'+ 


102  apparently  ceasing  when  the  solution  is  saturated 
with  silver  hydroxide.  R.  Cuthill. 

Higher  oxides  of  silver,  ni.  Oxidation  of 
silver  by  ozone.  F.  Jirsa  and  J.  Jelinek  (Z. 
anorg.  Chem.,  1926,  158,  61 — 06;  ef.  preceding 
abstract), — Silver  in  the  form  of  a  rod  is  oxidised  by 
ozone  to  AgaO,  but  with  the  finely-divided  metal 
ternary  solid"  solutions  of  Ag20,  Ag,02,  and  Ag203 
result.  Water  converts  the  Ag203  in  these  into 
Ag202,  with  liberation  of  a  corresponding  amount  of 
oxygen.  Pure  Ag202  is  not  oxidised  by  ozone,  and 
solid  solutions  of  AgaO,  in  Ag2Oa  seem  incapable  of 
existence.  R.'  Cuthill. 

Dehydration  of  gypsum.  J.  T.  McCormack  (J. 
Geol.,  1926,  34,  429 — 433). — At  the  ordinary  tem¬ 
perature,  and  pressures  of  600—316,000  lb.  per  in.-, 
gypsum  is  not  dehydrated  within  short  periods 
(0-5  hr. — 5  days).  Temperature  is  far  more  important 
than  pressure  in  the  dehydration  of  gypsum. 

Chemical  Abstracts. 

Preparation  of  calcium  cyanide.  H.  H.  Franck 
and  C.  Freitag.— See  B.,  1927,  42. 

Method  of  producing  molecular  mixtures. 
S.  von  Bogdandy,  J.  Boehm,  and  M.  Polanyi 
(Z.  PhysLk,  1926,  40,  211— 213).— The  method  con¬ 
sists  in  depositing  at  very  low  pressures  on  a  cooled 
rotating  drum  layers  of  metals  etc.  together  with 
naphthalene.  The  metals  showed  no  X-ray  inter¬ 
ference  lines;  the  colour  exhibited  depended  on  the 
proportion  of  metal  to  naphthalene;  on  dissolving 
out  the  naphthalene  from  the  metallic  deposit  and 
warming,  interference  lines  were  obtained.  A  mix¬ 
ture  of  cadmium  and  sulphur  was  black;  when 
warmed  to  about  50°,  it  turned  red  (cf.  Semenov  and 
Schalnikov,  A.,  1926,  1107).  A  mixture  of  zinc  with 
naphthalene  exploded  violently  after  several  days. 

E.  B.  Ludlam, 

Barium  sulphate-potassium  permanganate 
mixed  crystals.  W.  Geelmann  and  E.  Wun ken- 
berg  (Z.  anorg.  Chem.,  1927,  159,  271 — 272). — 
Although  Balarev  (A.,  1926,  1195)  has  shown  that  the 
violet  mixed  crystals  of  barium  sulphate  and  potass¬ 
ium  permanganate  obtained  by  a  diffusion  process 
were  decolorised  by  a  mixed  solution  of  sulphuric  and 
oxalic  acids,  large  violet  crystals  containing  about 
5%  of  potassium  permanganate,  which  are  not 
decolorised  by  sulphuric  and  oxalic  acids  or  by 
sulphurous  acid,  are  obtained  by  allowing  2X- solutions 
of  sulphuric  acid  and  barium  chloride  to  diffuse  slowly 
into  a  10%  solution  of  potassium  permanganate. 

J.  S.  Carter. 

Fluoborates.  E.  Wilke-Dorfurt  and  G.  Balz 
(Z.  anorg.  Chem.,  1927,  159,  197—225;  cf.  Funk  and 
Binder,  A.,  1926,  1015;  Lange,  ibid.,  1112). — The 
following  fluoborates  are  described  :  sodium,  NaBF. ; 
thallous,  T1BF4 ;  calcium,  Ca(BF„)2,2H,0 ;  diver, 
Ag(H20)BF4;  strontium,  [Sr(H20)4](BF4)2 ;  magnes¬ 
ium,  lead,  cupric,  manganous,  cadmium,  ferrous, 
nickelous,  and  cobaltous,  [M(HaO)„](BF4)2 ;  silver- 
diammine,  [Ag(NH3)2]BF4 ;  zindetrammine , 
[Zn(KH3)4](BF4)2;  nickelous-,  cobalious-,  manganous-, 
and  cadmium-hexammine,  [M(NH3)8](BF4)2;  cobaltic- 
and  chromium- heaui mrnine,  [M(NH3)8](BF4)3 ;  chrom- 
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iu  m  -  h  exa  carbami  de ,  [Cr(CN2H4O)0](BF4)3 ;  magnesium-, 
manganous-,  nickelous-,  and  cobaltous-hexa-aqaohexa- 
methylenetetramim,  [M(H20)6](BF4,C6H12N4,H20)2 ; 
silverdipyridine,  [Ag(C5H5N)2]BF4 ;  silverleirapyridine, 
[Ag(C5H5N)4]BF4 ;  cupr ictetrapyr id ine, 
[Cu(CsH5N)4](BF4)2 ;  nilrosyl,  BF4NO ;  nitron, 
C20H16N4,HBF4,  in.  p.  227°  (uncorr.),  J.  S.  Carter. 

Construction,  of  neutralis  ati  on  curves.  B. 
England  (Z.  anorg.  Chem.,  192C,  158,  359 — 369). — 
The  subject  is  discussed  theoretically  with  reference 
to  the  neutralisation  curves  of  mono-,  di-,  and  tri- 
basic  acids,  carbonates,  and  ampholytes. 

'  A.  S.  Corbet. 

Reactivity  of  silicon.  F.  Roll  (Z.  anorg.  Chem., 
1926,  158,  343 — 348). — When  kept  under  oxygen- 
free  and  oxygen-saturated  water  for  a  year,  crystalline 
silicon  showed  a  maximum  increase  of  2%  and  10%, 
respectively,  in  the  silica  content,  whilst  under 
similar  conditions  the  amorphous  form  gave  5 — 8-2% 
and  12 — 20-5%,  respectively.  Increased  silica  form¬ 
ation  occurred  in  presence  of  added  impurities  and 
when  the  two  forms  remained  under  boiling  water 
for  a  month. 

Oxidation  experiments  carried  out  by  heating 
crystalline  silicon  in  a  stream  of  oxygen  showed  that 
no  action  occurs  below  250°,  but  above  this  temper¬ 
ature  oxidation  increases  with  increased  temperature 
and  time  of  heating  and  decreased  size  of  grain. 
Crystalline  silicon  with  a  high  silica  content  does  not 
behave  very  differently.  A.  S.  Corbet. 

Acidic  properties  of  silicic  acid  and  certain 
silicates.  H.  Kappen  and  J.  Breidenfeld.- — See 
B„  1927,  9. 

Preparation  of  metallic  germanium  and 
volatility  of  the  metal  in  hydrogen  and  in  a 
vacuum.  J.  H.  Muller,  E.  F.  Pike,  and  A.  K. 
Graham  (Proc.  Amer.  Phil.  Soc.,  1926,  65,  15 — 32). — 
The  purest  germanium  is  prepared  by  the  reduction 
of  specially  purified  germanium  dioxide  with  hydrogen 
and  graphite ;  the  metal  has  m.  p.  959°  in  hydrogen, 
958°  in  carbon  dioxide,  975°  in  a  vacuum;  it  is 
volatile  in  hydrogen  at  atmospheric  pressure  below 
800°,  and  in  a  vacuum  below  760°.  Molten  german¬ 
ium  (1  g.)  absorbs  hydrogen  (0183  g.)  on  cooling. 
When  heated  with  germanium  in  a  vacuum,  german¬ 
ium  dioxide  is  reduced  to  the  monoxide. 

Chemical  Abstracts. 

Germanium.  XVII.  Fused  germanium  di¬ 
oxide  and  some  germanium  glasses.  L.  M. 
Dennis  and  A.  W.  Laubengayer. — See  B.,  1927,  42. 

Hydrolysis  of  zirconium  chromate.  P.  Krish- 
namurti  and  B.  B.  Dey  (Z.  anorg.  Chem.,  1926, 
158,  94 — 98). — Addition  of  a  large  excess  of  a  satur¬ 
ated  solution  of  potassium  diehromate  to  a  concen¬ 
trated  solution  of  zirconium  oxychloride  precipitates 
a  basic  zirconium  chromate,  Zr(0H)4,2Zr(0H)2Cr04. 
Using  a  dilute  solution  of  the  zirconium  salt,  the 
product  has  approximately  the  formula 
Zr(0H)4,Zr(0H)2Cr04.  With  very  dilute  boiling 
solutions  of  the  oxychloride  and  only  a  slight  excess 
of  dichromate,  the  composition  of  the  product,  after 
washing  with  boiling  -water,  corresponds  with  the 
formula  2Zr(0H)4,Zr(0H)2Cr04.  R.  Cuthill. 


Ammoniates  of  compounds  of  the  rare  earths. 
I.  Contraction  during  the  formation  of  com¬ 
pounds.  F.  Ephraim  and  R.  Bloch  (Ber.,  1926, 
59,  [1?],  2692 — 2705). — Contraction  in  volume  during 
the  formation  of  compounds  is  ascribed  mainly  to  the 
union  of  the  electron  sheaths  of  several  atoms  to  a 
homogeneous  formation  and  to  the  deflexion  of 
outer  electrons  with  markedly  excentric  path.  Any 
deformation  of  the  outer  sheath  must  be  followed 
by  a  similar  change  in  the  inner  ring.  The  vibrations 
of  the  electrons  must  therefore  become  shorter,  and 
the  spectrum  must  consequently  be  expected  to  be 
displaced  towards  the  violet.  This  expectation  is  to 
some  extent  realised  with  the  ammines  of  praseo¬ 
dymium  chloride,  since  the  reflexion  spectrum  of  the 
octammine  is  sharply  displaced  towards  the  region 
of  shorter  wave-length  in  comparison  with  the 
anhydrous  chloride  with  respect  to  all  the  bands. 
With  the  pentammine,  however,  a  non-uniform 
displacement  of  the  position  of  the  bands  is  observed. 
The  spectrum  of  the  diammine  generally  resembles 
that  of  the  pentammine,  but  the  displacement  of  the 
hand  of  greatest  wave-length  is  more  marked.  In  the 
monammine,  fission  of  two  of  the  bands  occurs, 
probably  denoting  the  presence  of  two  differently 
placed  praseodymium  atoms,  as  indicated  by  the 
formula,  [Pr(NH3)2]Pr01fi.  The  spectrum  of  the 
chloride  left  after  complete  expulsion  of  ammonia 
from  the  ammines  is  not  completely  identical  with 
that  of  the  original  chloride. 

The  sensitiveness  of  the  ammonates  to  atmospheric 
air  renders  it  necessary  to  prepare  the  anhydrous 
chlorides,  add  ammonia,  decompose  the  ammonates 
thermally,  measure  the  approximate  volume  of  the 
powder,  and  observe  the  reflexion  spectrum  in  the 
same  apparatus,  which  is  figured  and  described.  The 
following  ammines  are  described,  the  temperatures  of 
decomposition  to  the  next  lower  member  being  placed 
within  parentheses  :  lanthanum  chloride  octammine 
(71°),  pentammine  (86°),  triammine  (145°),  diammine 
(181°),  monammine  (265°);  cerium  chloride  octammine 
(70°),  pentammine  (115°),  diammine  (198°),  monammine 
(281°);  praseodymium  chloride  octammine  (71°), 
d23  T67,  pentammine  (115°),  d25  2-18,  diammine  (21S°), 
d23  2-81,  monammine  (290°),  d23  3-28 ;  neodymium 
chloride  octammine  (70°),  'pentammine  (114°),  diammine. 
(219°),  monammine  (293°).  For  the  determination  of 
density,  the  ammines  are  prepared  in  the  pyknometer 
itself,  pentane  being  used  as  filling  liquid.  H.  Wren. 

Oxidations  and  reductions  of  ammonium 
salts,  nitrites,  and  nitrates  by  iron  compounds, 
insoluble  in  water.  K.  Boresch. — See  B.,  1927, 10. 

Formation  of  nitric  oxide  at  high  tem¬ 
peratures.  E.  Briner,  J.  Boner,  and  A.  Rothen 
(J.  Chim.  phys.,  1926,  9,  788— 807).— See  A.,  1926, 
916.  The  equilibrium  concentration  of  nitric  oxide 
in  air  is  now  given  as  0-79  ±0-06%  at  1600  +  10°. 

Allotropic  modifications  of  phosphorus.  V. 
Ipatiev  and  W.  Nikolajev  (Chem.-Ztg.,  1926,  50. 
989 — 990 ;  cf.  A.,  1926, 487). — A  more  detailed  account. 
It  is  concluded  that  red  phosphorus  is  probably  a 
mixture  of  the  black  and  purple  varieties. 

E.  H.  Sharples. 
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Oxidation  of  phosphorus  vapour  at  low  pres¬ 
sures.  J.  Chariton  and  Z.  Walta  (Z.  Physik,  1926, 
39,  517 — 556).— The  reaction  between  oxygen  and 
phosphorus  vapour  has  been  studied  at  pressures  of  the 
order  10  nun.  If  the  oxygen  pressure  is  below  a 
critical  pressure,  no  rapid  reaction  takes  place;  the 
value  of  the  critical  pressuro  is  greater  the  greater 
the  pressuro  of  the  phosphorus  vapour.  Above  the 
critical  pressure,  the  reaction  is  extremely  rapid. 
If  oxygen  is  admitted  until  its  critical  pressure  is 
nearly  reached,  and  then  argon  is  allowed  to  enter, 
the  luminescence  appears;  the  effect  is  as  though  the 
pressure  of  the  phosphorus  had  diminished,  but  the 
intensity  of  the  light  is  less.  With  argon  almost  at 
atmospheric  pressure,  the  glow  made  its  appearance 
immediately  oxygen  was  allowed  to  enter,  but  its 
intensity  was  very  feeble.  It  is  suggested  that  the 
reacting  molecule  is  P2;  when  this  is  oxidised,  more 
molecules  are  formed  from  P4  with  absorption  of  heat ; 
this,  together  with  the  fact  that  some  of  the  heat  of 
oxidation  is  lost  as  radiation,  prevents  the  rapid 
action.  The  higher  is  the  pressure  of  the  phosphorus 
vapour  the  greater  is  the  proportion  of  P4  molecules 
and  the  higher  is  the  critical  pressure  of  the  oxygen. 
The  argon  diminishes  the  loss  by  radiation,  receiving 
energy  by  collision,  which  is  then  communicated  to 
the  phosphorus  by  further  collisions  and  the  critical 
pressure  is  reduced.  E.  B.  Ludlam. 

Quadrivalent  vanadium.  E.  Partsi  (Gazzetta, 
1926,  56,  843 — 847). — The  transformation  of  the 
pink  vanadyl  hydroxide  into  the  olive-green  modi¬ 
fication  (cf.  Gain,  A.,  1908,  ii,  284)  is  a  consequence 
of  conversion  of  part  of  the  vanadium  from  the 
quadrivalent  to  the  quinquovalent  condition.  The 
pink  compound  remains  unchanged  as  regards  both 
colour  and  power  to  reduce  permanganate  if  kept  in  a 
tightly-stoppered  vessel  filled  with  water  previously 
boiled  ana  saturated  with  carbon  dioxide  (cf.  Crow, 
J.C.S.,  1876,  30,  453).  T.  H.  Pom. 

Amphoteric  hydroxides,  their  aqueous  solu¬ 
tions  and  crystalline  salts.  IV.  Antimonic 
acid  and  the  alkali  antimonates.  G.  Jander  and 
W.  Bruix  JZ.  anorg.  Chem.,  1926,  158,  321—342; 
cf.  A.,  1925,  ii,  988). — Potassium,  and  sodium  anti- 
monates  contain  their  component  oxides  in  the  ratio 
1  : 1  and  are  probably  derived  from  an  orthoantimonie 
acid.  The  solubility  in  water,  at  20°,  of  sodium 
antimonate,  NaSb03,3H20  (the  so-called  "pyro- 
antimonate  ”),  is  2-52— 2-55xl0~s  mol.  per  litre, 
and  this  value  is  almost  equally  depressed  by  the 
presence  of  potassium  antimonate  or  sodium  chloride 
in  equivalent  concentrations.  When  a  cold  5% 
solution  of  potassium  antimonate  is  saturated  with 
carbon  dioxide,  a  white  precipitate  of  the  trianti- 
monate,  K2H3Sb30,#,5H20,  results,  and  thus  freshly - 
prepared  solutions  of  potassium  antimonate  should 
bo  used  when  testing  for  sodium.  At  20°,  the  solu¬ 
bilities  in  water  of  sodium  and  potassium  trianti- 
monates  are  1-3  xlO"5  and  0-9xl0~s  mol.  per  litre, 
respectively. 

Increasing  hvdrogen-ion  concentration  in  aqueous 
solutions  of  antimonate  ions  leads  to  de.crease  of  the 
diffusion  coefficient  and  increased  tendency  towards 
formation  of  tri-  and  tetra-antimonates.  Antimony 


cations  do  not  appear  to  exist  in  appreciable  amount 
in  W-hydrochloric  acid,  and  no  formation  of  anti¬ 
monate  from  triantimonate  appears  to  occur  in  dilute 

alkaline  solution.  A.  S.  Corbet. 


Sulphurous  acid  and  its  salts.  V.  Behaviour 
of  pyrosulphites  when  heated.  F.  Foerster  and 
G.  Hamprecht  (Z.  anorg.  Chem.,  1926,  158,  277— 

315). — The  very  complicated 
position  of  pyrosulphites  when  heated  is  due  to 
occurrence  of  several  simultaneous  reactions 
affected  by  the  cation  combined  with  S205",  the 

nature  and  velocities  of  the  principal  reactions,  and  the 
temperature  and  partial  pressure  of  sulphur  dioxide 
during  the  experiment.  The  decomposition  of  crystal¬ 
line  potassium  pyrosulphite  lias  been  followed  from 
150°  upwards  and  three  principal  reactions  are  found 
to  occur:  2S205" — ^S306"+S04"  (i);  3S205" — > 
S1O#"+2S04"+2S0j,  (ii);  S20s"=^S03"+S02  (iii). 
At  the  commencement  (i)  is  the  main  reaction  and 
yields  a  yellow  product  which  dissolves  very  readily 
in  water  to  give  a  trithionate.  Above  250°  (ii)  is 
exclusively  the  main  reaction,  whilst  (iii)  commences 
above  200°,  bub  only  when  the  partial  pressure  of 
the  sulphur  dioxide  generated  by  (ii)  is  kept  low. 
Passage  of  nitrogen  over  the  heated  mixture  favours 
(iii),  which  is  retarded,  however,  when  sulphur  dioxide 
remains  over  the  salt. 

In  addition,  the  following  side  reactions  occur  : 
S,0B"  — ^S04"+S02+S  (iv);  2S,0,"+S02— > 

~  (v);  4S203"  — >  3S04"+S144  (vi); 


■'3W6 

2S04''+3S 

4SOa" — >-3S04"+S"  (vii).  Accompanying'  (i),  (iv) 
commences  when  the  trithionate  concentration  has 
reached  a  definite  amount  and  effects  its  initial 
decomposition.  Reaction  (v)  depends  on  (ii)  and 
at  220°,  in  closed  apparatus,  (ii)  and  (v)  dominate 
the  decomposition.  Provided  all  thiosulphate  has 
not  been  eliminated  by  (v),  (vi)  first  becomes  evident 
above  400°.  The  reaction  velocity  of  (vii)  first 
becomes  noticeable  at  550°. 

Combination  of  (i)  and  (iv)  and  of  (ii)  and  (v) 
gives  2S205" — ^2S04"-f  S02+S,  which  completely 
represents  the  decomposition  after  the  disappearance 
of  thiosulphate. 

Although  qualitatively  similar,  the  quantitative 
decomposition  of  sodium  pyrosulphite  is  very  differ¬ 
ent,  for  in  this  case  the  heat  of  dissociation  for  (iii) 
is  much  smaller  and,  at  150°,  (iii)  is  the  principal 
reaction.  A.  S.  Corbet. 


Laboratory  preparation  of  sulphuryl  chloride, 
H.  Danneel  (Z.  angew.  Chem.,  1926,  39,  1553 — 
1554). — Sulphuryl  chloride  is  easily  prepared  by  the 
interaction  of  sulphur  dioxide  and  chlorine  in  pres¬ 
ence  of  activated  carbon  if  provision  is  made  for 
removing  the  heat  of  reaction,  e.g.,  by  allowing  the 
catalyst  tube  to  fill  with  liquid  sulphuryl  chloride 
and  cooling  externally.  The  sulphuryl  chloride  over¬ 
flows  as  it  is  formed  through  a  side  tube  into  a  collect¬ 
ing  vessel,  a  yield  of  100%  being  readily  obtained. 
Sulphuryl  bromide,  if  it  exists,  decomposes  at  18° 
with  evolution  of  sulphur  dioxide.  The  properties 
of  solutions  of  paraldehyde  and  motaldehydc  in 
sulphuryl  chloride  are  described,  C.  Irwin. 

Molybdic  acid  and  molybdates.  A.  Travers 
and  Malaprade  (Bull.  Soc.  ehim,,  1926,  [iv],  39, 
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1543 — 1573). — A  more  detailed  account  of  work 
already  published  (A.,  1926,  1114). 

Ferric  and  manganese  dichromates.  S. 
Husain  and  J.  R.  Partington  (Chem.  News,  1926, 
133,  386 — 387). — The  prolonged  action  of  chromic 
acid  solution  on  excess  of  precipitated  ferric  hydroxide 
at  80 — 90°  yielded  a  solution  which,  on  evaporation 
at  90°,  gave  a  residue  corresponding  with  the  com¬ 
position  Fe203,6Cr03,  or  Fe2(Cr207)3,  after  drying  in 
a  vacuum.  Ferric  dichromate  is  a  hygroscopic,  brown 
solid,  hydrolysing  in  aqueous  solution  on  extensive 
dilution.  It  decomposes  somewhat  at  100°;  con¬ 
trary  to  the  results  of  Calcagni  (A.,  1925,  ii,  891),  at 
140°  the  chromate  radical  is  decomposed,  a  black 
residue  remaining  which  slowly  dissolves  to  a  green 
solution  in  boiling  concentrated  hydrochloric  acid. 
The  action  of  chromic  acid  solution  on  excess  of  solid 
manganous  carbonate  yielded  a  dark  red  solution 
probably  containing  manganese  diehromate,  MnCr207. 
Only  partly  decomposed  solid  products  could  be 
obtained  from  this  solution.  Attempts  to  preparo 
double  salts  of  this  dichromate  with  potassium 
chromate  failed  :  the  latter  was  oxidised  to  dichrom¬ 
ate  with  precipitation  of  manganese  dioxide. 

S.  K.  Tweedy. 

Chemical  changes  in  magnetite  when  heated 
in  air.  E.  Gretjlich  (Z.  anorg.  Chem.,  1926,  159, 
65 — 77). — For  the  reaction  4Fe3044-02— >6Fe203, 
a  temperature  of  1385°  is  necessary.  Above  this 
temperature,  the  reaction  is  one  of  dissociation. 
Magnetite,  which  was  fractionated  by  a  magnetic 
process  and  contained  about  65%  of  iron,  was  heated 
in  a  current  of  air  in  a  special  furnace  at  known 
temperatures  up  to  1400°  for  periods  of  0-5,  1,  2  .  .  . 
100  hrs. 

Between  400°  and  1200°,  the  magnetite  is  con¬ 
verted  into  ferric  oxide,  the  velocity  of  the  reaction 
being  small  below  1000°  (e.g.,  in  100  hrs.  at  400°, 
5-4%  was  changed;  at  900°,  95-9%).  For  complete 
oxidation  at  900°,  40  hrs.’  heating  was  required ; 
at  1000°  10  hrs.,  and  at  1100°  only  2  hrs.;  at  1200° 
less  than  1  hr. 

Magnetite  is  no  longer  oxidised  in  air  above  1380°. 
Above  1450°,  the  ferrous  oxide  content  of  the  roasted 
product  is  almost  that  of  the  original  substance,  but 
measurements  of  the  magnetisability  of  this  product 
show'  that  a  portion  of  the  ferrous  oxide  is  not  present 
as  fcrrosoferric  oxide,  but  as  ferrous  oxide.  The 
amount  of  this  is  about  2%  at  1500°  and  3%  at 
1550°,  in  agreement  with  the  values  obtained  by 
Ruer  and  Nakamoto  (A.,  1923,  ii,  643). 

These  results  are  confirmed  by  microscopical 
examination.  The  oxidation  of  the  magnetite  at 
1200°  is  exponential  in  character,  and  the  kinetics 
of  this  reaction  are  compared  with  those  of  other 
heterogeneous  systems.  M.  Carlton. 

Mechanism  of  oxidation  of  iron  with  steam, 
air,  and  carbon  dioxide  at  high  temperatures. 
P.  P.  Fedoteeff  [with  T.  N.  Petrenko]. — See  B., 
1927,  15. 

Oxidations  with  fluorine.  VI.  Preparation 
of  cobaltic  sulphate.  F.  Fichter  and  H.  Wolf- 
mann  (Helv.  Chim.  Acta,  1926,  9,  1093 — 1096). — 
Passage  of  fluorine  into  a  solution  of  eobaltous 


sulphate  in  sulphuric  acid  (24  g.  of  CoS04,71i20  in 
125 — 150  c.c.  of  8AT-sulphurie  acid)  at  0°  yields 
cobaltic  sulphate  which  is  extremely  unstable,  the 

analytical  data  for  which  do  not  agree,  in  confirm¬ 
ation  of  the  observations  of  Marshall  (J.C.S.,  1891, 
59,  302),  exactly  w'ith  the  formula  C02(S04)3,18H20. 
The  action  of  fluorine  on  a  l-15iV"-solution  of  eobaltous 
carbonate  in  sulphuric  acid  yields  the  cobaltic  salt 
only  with  difficulty.  Increase  in  the  concentration 
of  the  solvent  acid  causes  the  compound 
CoF2,5HF,6H20  to  separate,  and  in  one  ease  a  60% 
yield  of  cobaltic  fluoride  was  obtained. 

J.  W.  Baker. 

Preparation  of  salts  of  bivalent  ruthenium. 
H.  Gall  and  G.  Lehmann  (Ber.,  1926,  59,  [B], 
2856 — 2860). — Ruthenium  trichloride  is  reduced  by 
hydrogen  in  alcoholic  solution  in  the  presence  of 
spongy  platinum  to  ruthenium  dichloride  mixed  with 
metallic  ruthenium.  The  production  of  the  latter  is 
obviated  by  addition  of  hydrochloric  acid,  preferably 
derived  from  chloroform,  added  to  the  alcoholic 
solution.  The  dichloride  behaves  as  a  reducing 
agent.  In  solution,  it  does  not  absorb  carbon  mon¬ 
oxide  at  the  atmospheric  temperature;  at  210°,  it 
is  converted  hv  dry  carbon  monoxide  into  the  com¬ 
pound,  RuC12,2CO  (cf.  Manchot  and  Konig,  A.,  1925, 
ii,  149).  Ruthenium  dibromide  is  prepared  by  reduc¬ 
tion  of  the  tribromide  in  absolute-alcoholic  solution 
in  the  presence  of  bromoform.  Indications  of  the 
production  of  ruthenium  di-iodide  are  obtained  by 
reduction  of  ruthenium  tri-iodide  dissolved  in  alcohol 
saturated  with  dry  ammonia.  II.  Wren. 

Role  of  carbon  monoxide  in  tbe  preparation  of 
ruthenium  trichloride.  W,  Manchot  and  J. 
Konig  (Z.  anorg.  Chem.,  1927,  159,  269—270),-- 
The  statement  of  Remy  (this  vol.,  34)  that  Joly 
(A.,  1892,  658)  isolated  a  carbonyl  derivative  of 
ruthenium  dichloride  is  erroneous.  J.  S.  Carter. 

Ternary  salts  of  rhodium  [Wilm’s  chloro- 
nitrate].  O.  E.  Zwiagincev  (J.  Russ.  Phys.  Chem. 
Soc.,  1926,  58, 170 — 176). — The  history  and  properties 
of  Wilm’s  rhodium  cliloronitrate, 
Rh2Cle,6NH4Cl,2NH4N03  (A.,  1884,  660 ;  1893,  ii,  213) 
arc  discussed,  and  its  structure  is  investigated  in  the 
light  of  Werner’s  theory.  An  aqueous  solution  of 
the  pale  lilac  salt  becomes  blood-red.  Silver  nitrate 
precipitates  an  amorphous,  pale-rose  compound  con¬ 
taining  all  the  rhodium,  and  hence  is  formulated 
[RhClG]Ag3,NH4N03.  The  complex  is  soluble  in  am¬ 
monia  and  is  slightly  decomposed  on  warming.  The 
mercury  and  lead  salts  are  described. 

The  position  of  the  ammonium  nitrate  in_  the 
molecule  was  determined  by  thermal  decomposition 
experiments  w'ith  Kurnakov’s  pyrometer  and  found 
to  be  analogous  to  “  wrater  of  co-ordination.”  Such 
a  structure  explains  the  behaviour  in  solution.  The 
following  formula  is  suggested  : 

M.  Zvegintzov. 

Calculation  of  the  limiting  com]  of 

mixed  crystals  resistant  to  chemical  action. 
G.  Masing  (Wiss.  Vcroff.  Siemens-Konz.,  1926,  5, 
156 — 169). — A  theoretical  and  mathematical  paper 
in  which  a  correction  is  introduced  into  the  equations 
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of  Masing  (A.,  1922,  ii,  37)  and  of  Borelius  (Ann. 
Physik,  1924,  [iv],  74,  216)  so  as  to  make  them 
agree  more  fully  with  the  theory  of  probability  in 
expressing  the  limiting  composition  which  resists 
attack  of  mixed  crystals  of  a  metal  highly  resistant 
to  chemical  attack  and  a  less  noble  metal.  The 
resistance  limit  of  a  plane  model  according  to  this 
calculation  occurs  when  two  thirds  of  the  atoms  in 
the  plane  consist  of  the  less  noble  metal. 

A.  R.  Powell. 

Dehydration,  of  salt  hydrates  hy  means  of 
acetic  anhydride.  N.  Schoorl  {Chem.  Weekblad, 
1927,  24,  13). — The  method  of  Menke  (this  vol.,  27) 
may  yield  only  a  lower  hydrate  in  place  of  the 

anhydrous  salt.  S.  I.  Levy. 

Spectrographic  identification  of  certain 
elements  and  the  possibility  of  quantitative 
determination  by  means  of  the  arc  spectrum.  I. 
C.  Porlezza  and  A.  Donati  (Annali  Chim.  Appl., 
1926, 16,  519 — 555).— Omitting  the  rare  gases,  experi¬ 
mental  spectra]  data  are  lacking  for  dysprosium, 
gadolinium,  holmium,  osmium,  praseodymium,  sam¬ 
arium,  terbium,  and  thulium.  For  62  elements,  the 
spectra  at  relatively  high  dilutions  are  known,  at 
least  partly.  In  spectral  analysis,  knowledge  of  the 
lines  of  an  element  of  great  sensitiveness  is  of  import¬ 
ance,  which  is,  however,  not  absolute,  but  relative, 
since  the  experimental  conditions,  particularly  the 
character  of  the  diluent,  affect  the  results. 

As  regards  the  possibility  of  determining  elements 
spectrographically,  it  is  pointed  out  that  the  diminu¬ 
tion  in  the  intensity  of  all  lines  as  the  concentration 
of  an  element  diminishes  is  not  uniform  for  the 
different  lines  composing  the  spectrum,  and  that 
quantitative  spectral  analysis  on  the  basis  of  the 
data  given  in  published  tables  is  not  possible  unless 
preliminary  auxiliary  investigations  on  the  relations 
between  spectral  variations  and  concentration  are 
made.  Details  of  the  experimental  results  are  to  be 
published  later.  T.  H.  Pope. 

Improving  detections.  M.  de  Jong  (Pharm. 
Weekblad,  1926,  63,  1428). — Very  slight  precipitates 
may  be  detected  more  readily  by  localising  the  solid 
formed  in  a  ring  between  the  water  of  the  solution 
and  added  chloroform  or  petroleum.  S.  I.  Levy. 

Temperature  corrections  in  volumetric 
analysis.  N.  Schoorl  (Chem.  Weekblad,  1926,  23, 
6S1 — 582 ;  cf .  Couvee,  this  vol.,  34). — A  further  table  of 
expansion  coefficients  for  some  fifteen  common  titra¬ 
tion  solutions  in  glass  vessels  is  given.  S.  I.  Levy. 

Use  of  nomograms  in  analysis.  S.  Reiner  (Z. 
anal.  Chem.,  1926,  69,  377 — 382). — Examples  are 
given  of  the  application  of  nomograms  to  the  calcul¬ 
ation  of  analytical  results.  R.  Ctttutt.t. 

Potentiometric  determination  of  hydrogen-ion 
concentration  at  higher  temperatures,  I.  M. 
Kolthoff  and  F.  Tekelenburg  (Rec.  trav.  chim., 
1927,  46,  18— 27).— See  A.,  1926,  1220. 

Simplification  of  electrometric  pa  determin¬ 
ations.  W.  U.  Behrens  (Biochem.  Z.,  1926,  178, 
181  183).  A  sliding  bridge  is  described,  adapted 
for  use  with  the  hydrogen  and  quinhydrone  electrodes, 
which  gives  direct  readings  in  terms  of  p„. 

J.  Pryde. 


Buffer  solutions  with  j>(!  value  between  2*0  and 
6*6.  I.  M.  Kolthoff  and  J.  J.  Vleeschhouwer 
(Biochem.  Z.,  1926,  179,  410—413).— See  A.,  1926, 
1220. 

Separation  of  chlorate  from  perchlorate.  K. 
Schaerer  (Ber.,  1926,  59,  [£],  2746-2749).-  -Chlor¬ 
ate  may  be  determined  in  the  presence  of  perchlorate 
(and  nitrate)  hy  reduction  to  chloride  by  magnesium 
powder  in  hot,  dilute  nitric  acid  solution  and  deter¬ 
mination  as  silver  chloride.  If  perchlorate  is  also  to 
be  determined  in  similar  mixtures,  reduction  of  it 
and  the  chlorate  to  chloride  is  effected  by  cautious 
addition  of  copper  powder  to  the  molten  mixture; 
chloride  is  determined  in  the  usual  maimer. 

H.  Wren.  _ 

Separation  of  hydrochloric  from  hydrobromic 
and  hydriodic  acids.  G.  G.  Longinescu  and  (Miss) 
M.  N.  Badescu  (Bui.  Soc.  Romana  Stiinte,  1926, 
29,  17—21). — The  solid  is  boiled  with  concentrated 
sodium  carbonate  solution  to  remove  certain  heavy 
metals  and  the  filtrate  is  acidified  with  sulphuric 
acid;  two  or  three  drops  of  “  perhydrol  ”  are  added 
and  then  pure  petroleum  oil.  The  mixture  is  warmed 
until  the  aqueous  layer  is  colourless,  and  the  layers 
are  then  separated  hy  filtration.  Hydrochloric  acid 
is  then  detected  in  the  aqueous  filtrate  in  the  usual 
way.  In  the  quantitative  procedure,  the  layers  are 
separated  in  a  funnel,  the  petroleum  layer  being 
thoroughly  washed  with  water  and  the  washings 
added  to  the  aqueous  layer.  S.  K.  Tweedy. 

Determination  of  iodide  in  presence  of  chloride 
or  bromide,  and  determination  of  each  halide  in 
a  mixture  of  the  three.  R.  Berg  (Z.  anal.  Chem., 
1926,  69,  369 — 374). — In  presence  of  acetone,  hydr¬ 
iodic  acid  is  decomposed  by  iodic  acid  according  to 
theequation2HI-fHI03+3C3H60=3C3H5IO+3H20, 
whilst  hydrobromic  acid  and  hydrochloric  acid  are 
attacked  only  slowly  or  not  at  all.  To  50 — 60  e,c. 
of  the  solution,  which  must  not  contain  more  than 
2%  of  potassium  bromide,  are  added  20 — 30  c.c.  of 
acetone  and  sufficient  dilute  sulphuric  acid  to  make 
the  total  volume  100  c.c.  and  the  acid  concentration 
2*0 — 2-o/Y.  Starch  is  then  added  and  standard 
potassium  iodate  solution  run  in  until  the  solution  is 
colourless.  The  chloride  or  bromide  is  then  deter¬ 
mined  with  silver  nitrate.  In  a  mixture  of  the  three 
halides,  iodide  is  determined  as  above,  chloride  by 
Volhard’s  method,  after  destroying  the  bromide  with 
bromic  acid  (this  vol.,  35),  and  bromide  by  difference. 

R.  CuTHLLL. 

Potentiometric  titrations.  I.  Determination 
of  the  end-point  and  potential  change.  II. 
Titration  of  iodide  with  permanganate.  F.  L. 
Hahn  and  G.  Weller  (Z.  anal.  Chem.,  1926,  69, 
417 — 449). — Two  methods  of  determining  the  end¬ 
point  of  a  potentiometric  titration  are  available, 
the  graphical  and  the  differential ;  the  former  yields 
more  accurate  results  when  the  reacting  substances 
are  not  in  equimolecular  ratio,  as  is  the  case  in  the 
titration  of  iodides  with  permanganate  (Hahn  and 
Wolf,  A.,  1926,  1220).  This  titration  gives  better 
results  potentiometrically  when  carbon  tetrachloride 
is  added  to  the  solution  to  remove  the  iodine  from  the 
aqueous  layer  as  fast  as  it  forms ;  in  this  way,  accurate 
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results  are  obtained  for  iodide  when  50  mols.  of 
bromide  and  600  mols.  of  chloride  are  present  for 
every  mol.  of  iodide.  Fuller  details  are  given  of  the 
direct  titration  with  permanganate,  using  ethyl 
acetate  to  absorb  the  iodine;  this  method  is  more 
rapid  than  the  potentiometric  method,  but  does  not 
give  such  good  results  in  presence  of  chlorides  and 
bromides.  A.  R.  Powell. 

Micro-titration  of  iodides  with  iodate  and 
determination  of  the  iodide  and  ferrous  iron 
content  of  syrup  of  ferrous  iodide.  I.  M.  Kolt- 
hoff  (J.  Amer.  Pharm.  Assoc.,  1926,  15,  164 — 
166). — To  10  e.e.  of  O-Uf-potassium  iodide  solution 
are  added  80  c.c.  of  water,  20  e.e.  of  25%  hydro¬ 
chloric  acid,  and  4 — 5  e.e.  of  10%  potassium  cyanide 
solution.  The  titration  is  completed  with  Jf /60- 
potassium  iodate  solution,  using  carbon  tetrachloride 
or  chloroform  as  indicator.  The  method  is  accurate 
to  1%  in  solutions  containing  0-127  mg.  of  iodine 
in  100  c.c.  The  reversed  method,  in  which  the 
iodine  is  oxidised  to  iodate  by  hypochlorous  acid  and 
the  iodine  titrated  with  potassium  iodide,  is  used  for 
mixtures  containing  other  substances  oxidised  by 
iodate;  the  accuracy  is  then  1%  for  solutions  con¬ 
taining  0-1  mg.  per  100  c.c.  For  syrup  of  ferrous 
iodide,  10  c.c.  are  diluted  with  80  c.c.  of  water, 
10  c.c.  of  25%  phosphoric  acid,  and  5  c.c.  of  10% 
potassium  cyanide  solution.  0-1  A-Potassium  per¬ 
manganate  solution  is  added  in  slight  excess,  then 
an  excess  of  potassium  iodide,  and  the  iodine  titrated 
with  thiosulphate.  Chemical  Abstracts. 

Determination  of  soluble  fluorides.  F.  L. 
Hahn  (Z.  anal.  Chem.,  1926,  69,  38:5— 386).— The 
concentrated  solution  of  the  fluoride  is  made  alkaline 
with  sodium  hydroxide,  and  then  neutralised  with 
acetic  acid,  and  so  much  sodium  sulphate  added  that 
there  is  at  least  0-2  g.  or,  for  large  amounts  of  fluoride, 
still  more  of  sulphate  ion  in  100  c.c.  Excess  of 
calcium  chloride  solution  is  then  added,  and  the 
precipitate  ignited  and  weighed.  Finally,  the  pre¬ 
cipitate  is  moistened  with  concentrated  sulphuric 
acid  and  again  ignited  and  weighed,  the  increase  in 
weight  corresponding  with  the  conversion  of  calcium 
fluoride  into  calcium  sulphate.  R.  Cu  thill. 

[Volumetric]  determination  of  sulphates.  H. 
Roth  (Z.  angew.  Chem.,  1926,  39,  1599 — 1601). — 
The  sulphate  is  precipitated  by  barium  chloride  and 
the  excess  of  the  latter  titrated  with  excess  of  potass¬ 
ium  dichromate,  using  as  indicator  pp'-diaminodi- 
phenylamine  (0-1  g.)  dissolved  in  a  mixture  of  0-4  g. 
of  pure  tartaric  acid,  0-1  g.  of  salicylic  acid,  and 
20  c.c.  of  water.  It  is  used  on  filter-paper,  which 
must  be  kept  in  the  dark.  The  slightest  trace  of 
chromate  gives  a  blue  colour.  The  back  titration 
is  performed  in  dilute  ammonia  solution  free  from 
carbonate,  and  the  end-point  is  very  precise.  The 
barium  sulphate  need  not  be  removed.  Alkaline 
sulphate  solutions  such  as  are  encountered  in  the 
analysis  of  pyrites  etc.  must  be  freed  from  any 
phosphoric  and  arsenic  acids  by  precipitation  with 
ammoniaeal  magnesium  chloride.  The  accuracy  is 
comparable  with  that  of  the  gravimetric  method. 

C.  Irwin. 


Decomposition  of  thiosulphate  solutions. 
F.  L.  Hahn  (Z.  anal.  Chem.,  1926,  69,  386—389).— 
Schulek’s  tests  for  sulphide  and  tetrathionate  in  thio¬ 
sulphate  solutions  (A.,  1926,  1017)  were  inconclusive, 
since  they  may  have  been  given  by  free  sulphur. 
It  is  suggested  that  the  increase  in  strength  of  thio¬ 
sulphate  solutions  on  keeping,  which  is  occasionally 
observed,  is  due  to  the  transformation  of  some 
impurity  in  the  thiosulphate  into  thiosulphate,  and, 
to  a  small  extent,  to  the  conversion  of  thiosulphate 
into  sulphide  by  bacteria  (cf.  Mayr,  A.,  1926,  814). 

R.  Cgthill. 

Comparison  of  boric  and  hydrochloric  acids 
in  the  determination  of  nitrogen  in  leather. 
R.  W.  Frey  and  R.  M.  Hann. — See  B.,  1927,  54. 

Spectrophotometric  determination  of  nitrites 
and  nitrates  by  means  of  diphenylamine  sul¬ 
phate.  E.  Tassilly  and  R.  Savoire  (Bull.  Soc. 
chim.,  1926,  [iv],  39,  1755 — 1759). — See  this  vol.,  35. 

Microchemical  determination  of  nitrates.  F. 
Rogozinski  (Roez.  Chem.,  1926,  6,  497 — 500). — See 

A.,  1926,  813. 

Detection  of  nitrite,  nitrate,  and  sulphite  ions. 
E.  Eegriwe  (Z.  anal.  Chem.,  1926,  69,  382 — 385). — 
One  part  of  nitrite  in  5,000,000  parts  of  water  can 
be  detected  by  the  reddish-violet  colour,  due  to  the 
formation  of  a  diazo-compound,  produced  when  a 
mineral  acid  and  a  0-03%  solution  of  safranine-T 
are  added  to  the  solution.  With  larger  amounts  of 
nitrite,  a  blue  colour  results.  Nitrates  are  detected 
by  first  reducing  to  nitrite  with  magnesium  powder 
and  dilute  sulphuric  acid.  If  to  a  solution  containing 
a  sulphite  there  is  added  a  0-01%  solution  of  fast- 
blue -A  crystals  drop  by  drop,  shaking  after  each 
addition  until  the  violet  colour  disappears,  a  yellow 
coloration  is  produced,  the  sensitivity  of  the  test 
being  about  1  in  175,000.  Thiosulphates  and  thion- 
ates  do  not  give  this  reaction.  Sulphides,  poly¬ 
sulphides,  and  hydroxides  interfere.  R.  Cuthill. 

Application  of  hydrolysis  to  the  study  of 
differential  analytical  reactions.  L.  Rossi  (Anal. 
Asoc.,  Quim.  Argentina,  1926,  14,  239 — 242). — By 
the  use  of  a  5%  solution  of  sodium  or  potassium 
nitroprusside  in  the  presence  of  hydrogen  sulphide, 
it  is  possible  to  distinguish  between  normal,  mono¬ 
hydrogen,  and  dihydrogen  salts  of  orthophosphoric 
acid.  In  the  case  of  normal  salts,  the  alkalinity 
produced  by  hydrolysis  is  so  great  that  a  considerable 
concentration  of  sulphide  ions  results,  and  a  deep 
red  coloration  is  formed.  In  the  ease  of  the  inono- 
hydrogen  phosphate,  a  less  intense  violet  coloration 
is  produced,  whilst  in  the  case  of  the  dihydrogen 
phosphate  there  is  no  coloration. 

G.  W.  Robinson. 

Titrations  with  arsenious  acid.  O.  Cantoni. — 
See  B.,  1927,  10. 

Analysis  of  volatile  liquids  and  gases.  Deter¬ 
mination  of  arsenic  in  volatile  liquids.  O. 
Faust  and  E.  Fischer  (Z.  anorg.  Chem.,  1926,  158, 
181 — 184). — Arsenic  in  carbon  disulphide  cannot  be 
determined  by  the  Gutzeit  method  because  some 
hydrogen  sulphide  is  formed  by  reduction  of  the 
carbon  disulphide  and  blackens  the  silver  nitrate. 
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The  following  method  of  determination,  which  is 
applicable  to  other  volatile  liquids,  has  been  devised. 
The  carbon  disulphide  is  poured  into  a  Marsh’s 
apparatus,  and  burnt  at  the  jet,  partly  as  vapour 
and  partly  as  reduction  products,  the  products  of 
combustion  being  aspirated  through  a  solution  of 
sodium  hydroxide.  This  is  then  oxidised  with 
hydrogen  peroxide,  acidified  with  sulphuric  acid,  and 
examined  for  arsenic  with  Loekemann’s  modification 
of  Marsh’s  apparatus.  R.  Cuthill. 

Assay  of  solution  of  arsenious  and  mercuric 
iodide.  W.  H.  Schulze  (J.  Amer.  Pharm.  Assoc., 
1926,  15,  464 — 465). — On  keeping  the  solution  the 
arsenious  iodide  content  rapidly  changes,  particularly 
on  exposure  to  light.  The  assay  should  consist  of  a 
determination  of  the  total  arsenic  present. 

Chemical  Abstracts. 

Determination  of  carbon  dioxide  in  carbonates. 

J.  R.  I.  Hepburn. — See  B.,  1927,  42. 

Alkalimetric  determination  of  the  hardness  of 
industrial  waters.  0.  Belcot. — Sec  B.,  1927,  62. 

Volumetric  determination  of  magnesium  in 
industrial  waters.  C,  Belcot. — See  B.,  1927,  10. 

Separation  of  magnesium  from  the  alkali 
metals.  C.  Otto  (J.  Amer.  Chem.  Soc.,  1926,  48, 
3016 — 3018).— An  almost  quantitative  separation  of 
magnesium  from  sodium  and  potassium  is  obtained 
by  igniting  the  mixed  nitrates  and  extracting  the 
alkali  nitrates  and  nitrites  from  the  residue  with 
cold  dilute  ammonium  hydroxide  solution.  Magnes¬ 
ium  oxide  is  left,  and  may  be  confirmed  in  the  usual 
way  after  dissolution  in  acid.  Repeated  ignition 
with  nitric  acid  will  not  convert  sulphates  into 
nitrates,  and  when  the  sulphate  radical  is  present, 
the  modified  procedure  of  Precht  and  Wittjen  (Z. 
anal.  Chem.,  1883,  22,  81)  is  suggested.  This  method 
was  not  tested  experimentally,  however. 

S.  K.  Tweedy. 

Determination  of  zinc  by  conductivity  titration. 
G.  Sander  and  0,  Pfundt  (Z.  angew.  Chem.,  1926, 
39,  1557 — 1558). — The  use  of  a  membrane  filter 
solves  the  difficulty  of  filtering  and  washing  a  pre¬ 
cipitate  of  zinc  sulphide,  but  the  determination  of 
the  zinc  in  the  precipitate  by  boiling  with  a  known 
quantity  of  hydrochloric  acid  and  titrating  the 
residual  acid  requires  care.  An  easy  alternative  is 
given  by  determination  of  the  conductivity  of  the 
acid  solution  while  adding  standard  sodium  hydroxide 
solution.  During  neutralisation,  the  conductivity 
falls;  it  remains  stationary  during  precipitation  of 
zinc,  and  then  rises  again.  The  two  discontinuities 
in  the  conductivity  curve  give  a  measure  of  the  zinc 
content  of  the  solution,  which  can  be  determined  with 
an  accuracy  of  0-3— 0-5%.  The  acidity  of  the  zinc 
solution  used  must  be  limited  if  the  beginning-  and 
end-points  are  to  be  sharp.  C.  Irwin. 

Determination  of  zinc  by  electrometric  titra¬ 
tion.  G.  G.  Reissaus  (Z.  anal.  Chem.,  1926,  69, 450 — 
455).— The  electrometric  determination  of  zinc  by 
titration  with  ferrocyanide  is  conveniently  carried 
out  in  a  600-e.c.  beaker  provided  with  a  motor- 
driven  stirrer;  one  electrode  consists  of  a  platinum 
gauze  cylinder,  and  is  connected  directly  to  the 


milliammeter ;  the  other  electrode  is  a  narrow-bore 
tube  filled  with  saturated  potassium  chloride  solu¬ 
tion  and  closed  at  each  end  with  a  wad  of  filter- 
paper.  This  tube  makes  connexion  between  the 
zinc  solution  and  a  saturated  potassium  chloride 
solution  contained  in  a  small  flask;  the  latter  solu¬ 
tion  is  connected  by  a  similar  tube  to  a  dilute  solution 
of  potassium  ferrocyanide  acidified  with  sulphuric 
acid  in  which  is  placed  a  platinum  spiral  connected 
through  a  variable  resistance  to  the  other  terminal 
of  the  ammeter.  The  zinc  solution,  prepared  from 
the  ore  or  other  material  in  the  usual  way,  is  acidified 
with  sulphuric  acid,  treated  with  5  c.c.  of  saturated 
potassium  ferrieyanide  solution,  heated  to  boiling, 
and  titrated  with  standard  ferrocyanide  solution 
until  the  maximum  deflexion  of  the  ammeter  for  an 
addition  of  0T  c.c.  is  obtained.  The  normal  potass¬ 
ium  chloride  electrode  will  last  for  upwards  of  50 
titrations  without  requiring  renewal. 

A.  R.  Powell. 

Stabilisation  of  the  inflexion-point  in  potentio- 
metric  precipitation  reactions.  I.  Atanasiu 
(Bui.  Soc.  Romana  Stiinte,  1926,  29,  7 — 9).— The 
irregularities  observed  in  the  potentiometric  curves 
obtained  in  the  determination  of  lead,  barium,  and 
mercury  with  potassium  chromate,  and  of  cerium, 
lead,  and  zinc  with  potassium  ferrocyanide  (cf.  A., 
1926,  929),  are  probably  due  to  dissolution  and 
ionisation  of  the  precipitate,  and  may  be  eliminated 
by  the  addition  of  30%  ethyl  alcohol  solution.  Tho 
titration  may  still  be  carried  out  at  65 — 70°.  The 
addition  of  alcohol,  besides  enabling  very  dilute 
solutions  to  be  titrated,  also  enables  the  position  of 
the  inflexion-point  to  be  readily  determined  from  the 
readings.  S.  K.  Tweedy, 

Volumetric  determination  of  copper  in  insect¬ 
icides  containing  iron,  arsenic,  and  mercury. 
J.  Bodnar  and  A.  Terenyl— Seo  B.,  1927,  30. 

Precipitation  of  aluminium  hydroxide  by 
ammonia,  and  determination  of  alumina.  L. 
Muravlev  and  O.  Krassnovski  (Z.  anal.  Chem., 
1926,  69,  389 — 394). — Blum’s  method  of  precipitating 
aluminium  hydroxide  (A.,  1916,  ii,  493),  in  which 
precipitation  is  completed  at  pn  7,  using  methyl-red 
as  indicator,  gives  better  results  than  the  ordinary 
method  in  the  determination  of  aluminium.  The 
precipitate  is  washed  with  a  hot  2%  solution  of 
ammonium  nitrate,  which  must  be  adjusted  to  pn  7 
with  ammonia,  as  it  otherwise  exerts  a  slight  solvent 
action.  Addition  of  filter-paper  pulp  to  the  solution 
before  precipitation  causes  the  precipitate  to  settle 
better,  and,  contrary  to  the  statements  of  Wilke- 
Dorfurt  and  Locher  (A.,  1924,  ii,  775),  does  nob 
introduce  error.  The  alumina  so  obtained  is  not 
appreciably  hygroscopic.  R.  Cothill. 

^  Determination  of  manganese  as  permanganate. 
R.  Lang  (Z.  anorg.  Chem.,  1926,  158,  370—376; 
cf.  A.,  1926,  581). — The  quantitative  oxidation  of 
manganese  to  permanganate  is  effected  by  nickel 
dioxide,  and  is  carried  out  in  two  stages.  The 
chloride-free  solution  containing  0-015  g.  of  man¬ 
ganese  and  0-25  g.  of  nickel  as  sulphate  or  nitrate  is 
treated  with  sodium  carbonate  until  a  permanent 
turbidity  results,  and  the  salts  are  oxidised  to  dioxides 
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by  addition  of  potassium  persulphate.  After  3 — 5 
ruin.,  the  solution  is  slowly  acidified  with  30 — 50  c.c. 
of  SJV-sulphuric  or  nitric  acid,  when  quantitative 
oxidation  to  permanganate  occurs.  0-lxV-Arsenious 
acid  is  then  added  until  a  sap-green  colour  is  obtained. 
At  this  point,  20  c.c.  of  1  :  1  hydrochloric  acid  and  a 
drop  of  potassium  iodide  or  iodate  are  added,  and 
titration  with  arsenious  acid  is  continued  to  a  bright 
green  colour ;  the  solution  is  then  titrated  back  with 
O-lA-potassium  permanganate. 

The  procedure  is  not  affected  by  non-oxidisable 
bivalent  metals,  such  as  calcium,  copper,  and  zinc, 
provided  sufficient  alkali  be  present  in  the  initial 
stage  for  their  complete  precipitation,  but  in  presence 
of  ferric,  chromium,  and  lead  salts,  and  more  than 
0-005  g.  of  cobalt,  a  modification  in  the  procedure  is 
necessary.  A.  S.  Corbet. 

Organic  pliosphoric  acid  compounds.  VI. 
Determination  oi  iron.  III.  F.  Zetzsche  and 
M.  Hachmann  (Helv.  Chim.  Acta,  1926,  9,  979 — 
980). — Small  quantities  of  iron  (>0-04  g.)  may  be 
directly  determined  as  the  bis-p-chlorophenylphos- 
phate  (A.,  1926,  705)  if  the  precipitate  is  washed 
with  55  c.c.  of  iY-hydrochloric  acid,  70 — -100  c.c.  of 
water,  and  60 — 100  c.c.  of  40%  alcohol,  and  dried 
at  105°.  Excess  of  water  readily  hydrolyses  the 
precipitate,  and  more  concentrated  alcohol  causes  the 
precipitate  to  pass  through  the  filter-paper. 

J.  W.  Baker. 

Potentiometric  determination  of  ferrous  and 
ferrocyanide  [ions]  with  potassium  bromate. 
I.  M.  Kolthoff  and  J.  J.  Vlee s chho u  wer  (Rec. 
trav.  chim.,  1926,  45,  923 — 927 ;  cf.  A.,  1919,  ii, 
352;  Collenberg  and  Sandved,  A.,  1926,  140). — 
Using  a  bright  platinum  gauze  electrode,  rolled  into 
a  cylinder,  and  in  presence  of  hydrochloric  acid 
(3 — 8%),  ferrous  solutions  can  be  accurately  deter¬ 
mined  by  titration  with  potassium  bromate.  Even 
at  the  ordinary  temperature,  and  without  the  addition 
of  a  catalyst,  the  determination  may  be  carried  out 
in  about  15  min.,  and  is  accurate  to  0-2%.  The 
presence  of  cobalt  chloride  has  scarcely  any  effect 
on  the  rise  of  potential,  but  mercuric  chloride  causes 
a  distinct,  although  small,  increase  in  the  rise.  Ferro¬ 
cyanide  solutions  may  also  be  determined  accurately 
in  this  way  (hydrochloric  acid,  3 — 5%,  potassium 
bromate,  0-01A7),  provided  the  concentration  of  the 
ferrocyanide  does  not  exceed  0-01Ar.  In  the  titration 
of  O-UY-solutions,  about  1%  too  much  bromate  is 
required.  The  addition  of  catalysts  offers  no  advan¬ 
tage.  L.  L.  Bercumshaw. 

Oxidation-reduction  potentials.  I.  M.  Kolt- 
hoff  (Z.  anal.  Chem.,  192.6,  69,  374 — 377). — It  is 
asserted  that  for  the  determination  of  ferrous  and 
ferric  salts  in  a  mixture  of  the  two,  electrometric 
titration  gives  much  more  accurate  results  than  do 
measurements  of  the  oxidation  potential  (Hirsch  and 
Ruter,  A.,  1926,  930).  R.  Cuthill.  ■ 

Colorimetric  determination  of  minute  amounts 
of  nickel.  L.  T.  Fair  hall  (J.  Ind.  Hygiene,  1926, 
8,  528 — 533). — Aimit  and  Harden’s  colorimetric 
determination  of  traces  of  nickel  with  the  aid  of 
dimethylglyoxime  (A.,  1906,  ii,  397)  gives  erroneous 
results,  since  the  solution  has  no  true  colour,  the 


pink  tint  being  due  to  crystalline  particles  of  the 
nickel  oxime.  A  sensitive  colorimetric  method  is 
described  involving  the  use  of  potassium  dithio- 
oxalate,  which  imparts  an  intense  magenta  colour  to 
acid  or  neutral  solutions  of  nickel  salts.  Iron  and  ' 
cobalt  must  be  absent  (methods  of  removal  are 
described),  but  calcium,  magnesium,  phosphates,  and 
small  amounts  of  manganese  may  be  present.  One 
mg.  of  nickel  may  be  determined  with  an  accuracy 
of  0-02  mg.  A  modified  method  of  preparing  potass¬ 
ium  dithio-oxalate  is  described  (Jones  and  Tasker, 
J.C.S.,  1909,  95,  1904).  S.  K.  Tweedy. 

Potentiometric  titration  of  tin  with  potassium 
bromate.  K.  Sandved  (Analyst,  1927,  52,  2 — -14) 

— Bivalent  tin  is  first  oxidised  with  tervalent  iron 
and  the  resulting  ferrous  iron  titrated  with  potassium 
bromate.  A  boiling  solution  of  ferric  chloride  in 
hydrochloric  acid  is  added  in  quantities  2 — 2-5  times 
the  stoicheiometrically  calculated  amount  to  the 
boiling  solution  of  the  stannous  salt,  and  the  mixture 
diluted  and  titrated  at  50°,  as  described  by  Collen¬ 
berg  and  Sandved  (A.,  1926,  140)  with  potassium 
bromate.  The  ordinary  monometallic  electrode 
system  is  used,  and  a  little  0-25  molar  solution  of 
cobaltous  chloride  added  as  catalyst.  An  application 
of  the  method  to  antimony  and  tin  alloys  is  described, 
whereby  the  metallic  antimony  which  is  precipitated 
is  removed.  The  method  was  not  found  applicable 
in  the  presence  of  quinquevalent  arsenic,  and  in  the 
case  of  quinquevalent  antimony  the  reaction  between 
it  and  bivalent  tin  is  so  slow  that  a  sharp  break  of 
the  curve  by  potentiometric  titration  of  a  mixture 
of  stannous  and  antimonous  salts  with  potassium 
bromate  cannot  bo  obtained.  The  use  of  different 
electrode  systems  for  the  titration  of  the  ferrous  iron 
with  potassium  bromate  is  discussed. 

D.  G.  Hewer, 

Molybdenum  thiocyanate  and  the  qualitative 
detection  of  molybdenum.  F.  C.  Krauskopf  and 
C.  E.  Swartz  (J.  Arner.  Chem.  Soc.,  1926,  48,  3021— 
3027). — The  solution  is  preferably  carefully  evapor¬ 
ated  to  dryness  with  nitric  acid,  the  residue  extracted 
with  hot  ammonia  solution  (to  remove  iron),  filtered, 
and  the  filtrate  and  ammoniacal  washings  from  the 
iron  residue  are  neutralised  with  hydrochloric  acid. 
Five  c.c.  of  10%  potassium  thiocyanate  solution  and 
a  fragment  of  zinc  are  added,  followed  by  con¬ 
centrated  hydrochloric  acid,  drop  by  drop,  until 
hydrogen  is  evolved.  A  red  colour  (sometimes 
apparent  only  after  extraction  with  ether)  indicates 
the  presence  of  molybdenum ;  the  addition  of  a  few 
c.c.  of  10%  phosphoric  acid  solution  before  the  ether 
extraction  destroys  any  colour  thought  to  be  due  to 
iron.  The  sensitivity  is  1  in  106,  but  this  is  decreased 
by  phosphoric  acid,  mercuric  chloride,  and  certain 
organic  compounds.  Attempts  to  isolate  the  red 
molybdenum  thiocyanate  were  unsuccessful,  but  a 
determination  of  the  molybdenum  :  sulphur  ratio  in 
ether  solution  indicated  a  formula  Mo(CNS)3. 

S.  K.  Tweedy. 

Method  of  covering  quartz  fibres  by  cathodic 
pulverisation.  J.  H.  C.  Quelle  (Arch.  Nderl. 
Physiol.,  1926, 11,  350 — 360). — A  detailed  description 
is  given  of  a  method  for  drawing  quartz  fibres,  and 
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subsequently  covering  them  with  gold  or  silver  by 
cathodic  pulverisation.  The  method  of  attaching 
such  fibres,  when  required  for  galvanometers,  for 
which  the  gold-covered  fibres  are  more  suitable  than 
the  silver,  is  also  described,  as  well  as  the  deter¬ 
mination  of  the  electrical  conductivity  of  the  fibres. 

M.  S.  Burr. 

Calibration  of  resistance  thermometers  at  the 
oxygen  b.  p.  and  the  carbon  dioxide  sublimation 
point.  A.  G.  Looms  and  J.  E.  Walters  (J.  Amer. 
Chem.  Soc.,  1926,  48,  3101— 3107).— The  use  of 
another  fixed  point  besides  the  b.  p.  of  oxygen  in  the 
calibration  of  platinum  resistance  thermometers 
obviates  a  calculation  of  the  resistance  at  the  f.  p. 
of  mercury  by  means  of  the  Callendar  equation;  a 
suitable  fixed  point  is  the  sublimation  point  of  carbon 
dioxide,  which  is  —  78-51±001°  on  the  thermo¬ 
dynamic  scale.  The  most  probable  value  of  the 
oxygen  point  is  —  183-00d;0'02o  on  the  same  scale. 
Details  of  experimentation  are  given,  including  the 
preparation  of  pure  oxygen  from  potassium  per¬ 
manganate  and  of  pure  carbon  dioxide  from  sodium 
hydrogen  carbonate.  S.  K.  Tweedy. 

Improvement  in  Victor  Meyer  apparatus  for 
measuring  vapour  densities.  A.  Tian  (Bull.  Soc. 
chim.,  1926,  [iv],  39,  1771— 1772).— In  order  to 
facilitate  sweeping  out  the  apparatus  with  clean 
dry  air  after  each  experiment,  a  narrow'  tube  is 
sealed  on  to  the  bottom  of  the  large  bulb  of  the 
apparatus  and  is  bent  twice  at  right  angles,  both 
bends  being  fairly  close  to  the  joint.  The  bend  is 
filled  with  a  little  mercury,  and  on  sucking  at  the 
open  end  of  the  apparatus,  a  stream  of  air  is  drawn 
through  the  mercury,  which  thus  acts  as  a  valve. 

S.  J.  Gregg. 

Hygrometer.  A.  Romberg  and  L.  W.  Blau  (J. 
Opt.  Soc.  Amer.,  1926,  13,  717 — 724). — A  sensitive, 
continuous-indicating  hygrometer,  based  on  the 
difference  in  density  between  atmospheric  air  and 
air  saturated  with  water  vapour,  is  described. 

C.  J.  Smithells. 

Apparatus  for  m.-p.  determinations.  H.  ter 
Meulen  (Chem.  Weekblad,  1927,  24,  36). — The 
thermometer  with  the  capillary  tube  attached  is 
supported  in  a  long  test-tube,  suspended  in  a  wider 
tube  with  a  constriction  near  the  low'er  end.  A 
small  burner  is  placed  below  the  constriction,  and  a 
piece  of  gauze  above  it.  S.  I.  Levy. 

Continuous  extraction.  M.  Wagenaar  (Chem. 
Weekblad,  1927,  24,  36 — 37). — Diagrams  are  given 
of  apparatus  employed  for  the  extraction  of  aqueous 
solutions  by  means  of  light  and  heavy  solvents.  In 
the  first,  the  light  solvent  condensed  from  the  vapour 
rising  through  a  central  tube  is  carried  to  the  bottom 
of  an  outer  tube,  in  which  the  aqueous  solution  is 
contained,  surrounding  the  inner  tube  through  which 
tim  vapour  ascends,  and  overflows  from  the  top 
down  the  central  tube  into  the  distillation  flask.  In 
the  second,  the  heavy  solvent  similarly  condensed 
falls  through  the  aqueous  layer  and  escapes  from  the 
bottom  into  the  central  tube  through  a  seal  tube 
fused  into  the  latter.  S.  I.  Levy. 

Universal  [gas]  wash-bottle.  W.  Koghmann 
(Z.  angew.  Chem.  [Chem.  App.-  u.  Maschinemv.], 


1927,  40,  33). — -The  tube  through  which  the  gas 
enters  the  flask  terminates  at  its  lower  end  in  an 
upturned  jet  through  which  the  gas  is  injected, 
together  with  quantities  of  w'ash  liquid,  into  an 
ascending  worm  connected  at  its  upper  end  with  a 
descending  worm,  from  the  bottom  of  which  the  gas 
bubbles  up  through  the  liquid  in  the  usual  way. 
By  this  arrangement,  the  gas  and  liquid  are  brought 
into  prolonged  intimate  contact,  so  that  efficient 
absorption  or  washing  of  the  gas  is  effected  in  one 
wash-bottle.  A.  R.  Powell. 

Wash-bottle.  W.  B.  Bollen  (Ind.  Eng.  Chem., 
1926,  18,  1290). — The  w'ash-bottle  is  of  the  familiar 
pattern  but  the  liquid  is  ejected  by  operating  a 
“  scent-bottle  ”  bellow's,  the  flow  being  termin¬ 
ated  when  required  by  opening  the  end  of  a 
third  tube  passing  through  the  stopper. 

R,  CUTHILL. 

Weight  burette.  G.  F.  Smith  (Ind.  Eng.  Chem., 
1926,  18,  1216). — The  instrument  described  has  a 
narrow'  neck  with  a  graduation  mark,  and  the  ground 
joints  at  the  two  extremities  are  so  designed  that  they 
do  not  become  wet  with  the  contents  of  the  burette. 

R.  CUTHILL. 

Apparatus  for  dehydrating  volatile  liquids. 
P.  Loriette  (Bull.  Soc.  chim.,  1926,  [iv],  39,  1767 — 
1770).— The  liquid  is  dropped  into  an  evaporator 
consisting  of  a  bulb  and  coil  heated  in  a  water-bath, 
and  the  vapour  so  formed  passes  successively  through 
three  dehydrating  tubes  connected  in  series  and  also 
heated  in  the  bath.  The  vapour  then  passes  through 
a  condenser  and  the  liquid  is  collected.  Each 
dehydrating  tube  contains  eleven  perforated  plates 
carrying  lumps  of  calcium  oxide,  each  plate  being 
separated  from  the  one  below  by  small  feet.  As  the 
first  tube  becomes  vitiated  it  is  removed  and  a  fresh 
tube  placed  at  the  other  end  of  the  train. 

S.  J.  Gregg. 

Apparatus  for  the  rapid  determination  of  the 
conductivity  of  liquids.  F.  Goldschmidt  (Z. 
angew.  Chem.  [Chem.  App.-  u.  Maschinenwx],  1927, 
40,  31). — The  container  for  the  liquid  consists  of  a 
small  cylindrical  flask  provided  with  two  insulated 
metal  rings  at  the  upper  end,  w'hich  are  engaged  by 
conducting  clamps  fixed  into  an  ebonite  boss,  from 
which  emerge  the  leads  connecting  with  the  Wheat¬ 
stone  bridge.  The  metal  rings  are  each  connected 
by  means  of  glass-covered  platinum  wires  with 
parallel  platinum  electrodes  securely  fixed  to  the 
bottom  of  the  flask  and  each  coated  with  platinum 
sponge.  The  four  arms  of  the  Wheatstone  bridge  are 
made  up  with  a  fixed  resistance  of  700  ohms,  a  vernier 
variable  resistance  of  0 — 700  ohms,  the  multiplier  for 
the  variable  resistance,  and  the  liquid  the  resistance  of 
which  is  to  be  measured.  The  measurements  are 
carried  out  by  the  use  of  a  telephone  indicator  and 
condenser  across  one  diagonal  of  the  bridge,  energised 
by  high-frequency  alternating  current  from  a  small 
transformer  placed  across  the  other  diagonal. 

A.  R.  Powell. 

Micro-sublimation  in  a  vacuum.  M.  Wage¬ 
naar  (Pharm.  Weekblad,  1927  ,  64,  10 — 11). — A 
simple  apparatus  for  sublimation  of  very  small 
quantities  in  a  vacuum  is  described.  S.  I.  Levy. 
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“Ascarite"  as  a  carbon  dioxide  absorbent.  Chinese  alchemy.  J.  R.  Partington  (Nature, 
J.  S.  Buck  (Ind.  Eng.  Chem.,  1926,  18,  1321). — A  1927,  119,  11). — It  appears  unlikely  that  Chinese 
simple  absorption  tube  for  use  with  “  ascarite  ”  in  alchemical  texts  are  necessarily  derived  from  Greek 
carbon  and  hydrogen  determinations  is  described  (cf .  or  Arabic  sources ;  hence  their  dates  should  not  be 
Marsh,  B.,  1925,  615).  R.  Cuthill.  estimated  on  this  assumption.  A.  A.  Eldridge. 


Mineralogical  Chemistry. 


Argon  content  of  the  atmosphere.  E.  Moles 
(Anal.  Fis.  Quim.,  1926,  24,  560 — 566). — The  author 
has  calculated  the  percentage  of  argon  by  weight  in 
the  air  from  the  values  for  the  litre-weight  of  crude 
atmospheric  nitrogen  and  chemically  prepared  nitro¬ 
gen,  respectively,  using  the  mixture  rule.  For  the 
atmosphere  at  sea  level,  the  percentage  of  argon  is 
0-909  or  0-946  if  the  maximum  density  of  nitrogen  is 
assumed  in  the  calculation.  G.  A  .  Robinson. 

Presence  of  helium  in  gases  from  petroleum 
wells.  D.  Butescu  and  V.  Atanasiu  (Bui.  Soc. 
Romana  Stiinte,  1926,  29,  43 — 55). — The  natural 
gases  from  some  Rumanian  petroleum  wells  were 
examined  for  helium  by  a  spectroscopic  method. 
Most  specimens  contained  very  small  quantities  of 
this  gas,  the  richest  samples  containing  two  or  three 
times  as  much  as  is  present  in  air. 

S.  K.  Tweedy. 

Alkali  metals  in  beryl  from  Ishikawa,  Iwaki 
Province.  J.  Yoshimura  (Bull.  Chem.  Soc.  Japan, 
1926,  1,  239). — The  beryl  contained  Cs20  0-085, 
LisO  0-015,  K20  0-24,  Na20  0-49% ;  rubidium  was 
absent  S  .T  Gregg 

Lepidolite  from  Nagatori,  Chikuzen  Province, 
and  the  lithium  content  of  Japanese  mica.  S. 
Iimori  and  J.  Yoshbiura  (Bull.  Chem.  Soc.  Japan, 
1926,  1,  237 — 239). — The  sample  contained  SiOa 
56-79  (some  present  as  quartz),  A120,  21-71,  Fe20„ 
0-73,  FeO  0-14,  MnO  0-46,  CaO  0-26,  MgO  0-13,  K20 
6-23,  Rb20  0-96,  Na20  2-45,  Li20  1-94,  F  4-69,  H„0 
4-67,  less  0  for  F  1-97,  total  99-19%.  The  percentages 
of  sodium,  potassium,  and  lithium  in  a  number  of 
Japanese  micas  have  been  determined. 

S  J  Gregg 

Potash-bearing  horizon  of  the  Malagash  salt 
deposit,  Nova  Scotia.  H.  V.  Ellsworth  (Can. 
Dep.  Mines  Summ.  Rep.,  1926,  1924 — C,  181 — 198). — 
The  average  potassium  chloride  content  is  more  than 
2% ;  the  magnesium  and  calcium  (other  than  sulphate) 
contents  are  small.  The  insoluble  residues  contain 
much  quartz.  Chemical  Abstracts. 

Spectrographic  analysis  of  tufa  from  Fiuggi. 
C.  Porlezza  and  A.  Donati  (Annah  Chim.  Appl., 
1926,  16,  457—475;  cf.  A.,  1924,  ii,  417).— This  tufa 
is  found  to  contain  small  proportions  of  zirconium, 
strontium,  chromium,  lead,  cobalt,  nickel,  scandium, 


yttrium,  ytterbium,  lanthanum,  cerium,  neodymium, 
and,  probably,  niobium  and  zinc.  T.  H.  Pope. 

Spectrographic  analysis  of  certain  eruptive 
products  of  Stromboli.  A.  Donati  (Annali  Chim. 
Appl  ,  1926, 16, 475 — 487). — Two  products  of  eruptive 
explosions  of  Stromboli  and  one  sample  of  the  per¬ 
colated  lava  of  the  same  eruptive  period  (July,  1916) 
are  found  by  spectrographic  analysis  to  contain 
silicon,  titanium,  aluminium,  iron,  chromium,  man¬ 
ganese,  vanadium  (traces),  calcium,  strontium, barium, 
magnesium,  potassium,  scandium  (traces),  ytterbium, 
lead  (minimal  traces),  and  cobalt  (traces) ;  analysis 
by  the  wet  way  reveals  the  presence  of  traces  of 
copper,  nickel,  arsenic,  lithium,  and  hydrochloric 
acid,  and  also  of  sulphuric  and  phosphoric  acids. 

T.  H.  Pope. 

Noteworthy  Vesuvian  sublimations.  G. 
Carobbi  (Atti  R.  Accad.  Lincei,  1926,  [vi],  4,  382 — 
384).— Microscopic  and  crystallographic  investigation 
of  material  from  the  inner  wall  of  a  fumarole  in  a 
laval  channel  of  a  cupola  formed  on  Vesuvius  in  April — 
May,  1924,  reveals  the  presence  of  boric  acid  in  the 
form  of  sassoline  and  of  potassium  fluoborate  as 
avogadrite  (cf.  ibid.,  306 — 311).  T.  H.  Pope. 

New  minerals  of  the  mosandrite  group  from 
the  Chibine  Mountains  E.  M.  Bonstedt  K.  A. 
Nenadkevitsch  and  I  D.  Starynkevitsch-Boene- 
Sci.  Leningrad,  1926,  [vi],  1181 
1198). — To  two  yellow,  greenish-yellow,  or  browmsh- 
ye  ow  minerals  of  the  mosandrite  group,  with  a  pale 
yellow  streak,  the  names  rmkolite  and  lovtchornte  are 
given.  Their  hardness  is  about  5  and  they  melt 
readily  in  blowpipe  flame  and  are  easily  dissolved 
by  acids.  Kinkohte,  a”5  3-40,  has  a  vitreous  cleavage 
surface  with  a  fatty  fracture,  and  lovtchorrite,  d  3‘32, 
a  fatty  lustre.  The  percentage  compositions  of  the 
two  are  as  follows  : 

SiO,.  TiO,.  ZrO,.  ThO,.  CeO,.  Ce10„(DiLa),0„Yl0,. 


RinkoIJta  .  27-58  11  15  0-35  —  —  18-U2 

...  27-61  12-71  0-23  8-79  0-15  1-36 

.  a  ,  ,  I4au. 

Rlnkolite  ......  0  09  trace  24  70  3*30  trace 

Lortchorrite ...  0-13  —  0-53  27-26  3-56  —  0*80 

Na,0.  KtO.  U.O.  F.  -OforF.  Total. 

Rinkollte  .  6-73  0*16  1*75  5*99  2*47  99*72 

Lortchorrite...  7*13  0-28  0*51  C-33  2*03  100*00 

No  crystallographic  measurements  were  found 

possible.  T.  H.  Pope. 


Organic  Chemistry. 


Effects  exerted  by  atoms  and  groups  of  atoms 
on  the  reactivity  of  molecules  and  on  the  strength 
of  linkings  within  the  molecules.  M.  Tiffeneah 
and  Or Ek Hoff  (Deuxieme  Cons.  Chim.  Inst.  Intern. 
Chim.  Solvay,  1926,  247— 321).— A  review. 

Chemical  Abstracts. 


Field  of  applicability  of  classical  stereo¬ 
chemistry  and  Weissenberg’s  geometrical 
stereochemistry.  W.  Hijckel  (Ber.,  1926,  59, 
[B],  2826—2838;  cf.  Weissenberg,  A.,  1926,  934; 
Reis,  ibid.,  934). — There  is  no  positive  reason  for  the 
extension  of  Weissenberg’s  theory  to  the  gaseous 
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phase.  The  number  of  isomerides  is  adequately- 
explained  by  the  laws  of  classical  stereochemistry,  and 
the  tetrahedral  hypothesis  in  the  form  of  the  strain 
theory  renders  good  indications  of  the  relative  stability 
of  the  isomerides,  although  further  expansion  is 
desirable.  Weissenberg’s  theory  predicts  for  the 
gaseous  phase  many  more  isomerides  than  have  been 
isolated,  which,  if  existent,  must  be  very  rapidly 
transformable ;  it  may  possibly  be  useful  in  explaining 
the  existence  of  certain  labile  compounds  such  as  the 
three  cia-cinnamic  acids.  The  differences  in  the 
conditions  of  existence  of  molecules  in  the  crystalline 
and  gaseous  states  render  doubtful  the  choice  of 
identical  principles  for  the  stereochemistry  of  both 
phases,  and  similar  considerations  explain  why  a 
stereochemistry,  developed  like  the  tetrahedral  hypo¬ 
thesis  for  the  gaseous  phase,  can  in  most  cases  give 
no  adequate  explanation  for  the  behaviour  of  sub¬ 
stances  when  crystalline.  H.  Wren. 

Preparation  of  synthetic  rubber  hydrocarbon 
[dimethylbutadiene].  W.  C.  Calvert  (India 
Rubber  Rev.,  1920,  No.  9,  48—50,  52,  54).— It 
appears  almost  certain  that  acetone  cannot  be  reduced 
to  pinacol  by  ordinary  reducing  agents.  A  number  of 
condensation  methods  were  examined.  The  highest 
yields  (52 — 55%)  in  the  Holleman  method  were 
obtained  by  Adams’  procedure  (“  Organic  Syntheses,” 

1925,  5,  87),  omitting  mechanical  agitation,  or  by 

doubling  the  amount  of  mercuric  chloride.  The  order 
of  mixing  the  reagents  must  not  be  reversed.  A 
number  of  variations  were  tried  without  success.  It 
is  probable  that  a  mercury  compound  with  pinacol  is 
formed  intermediately.  Of  several  methods  which 
were  tested  for  the  dehydration  of  pinacol,  the  best 
yield  of  dimethylbutadiene  (58%)  was  obtained  by 
the  hydrogen  bromide  method,  pure  pinacol  reacting 
more  slowly  than  impure.  Dimethylbutadiene  could 
not  bo  obtained  by  the  dry  distillation  of  magnesium 
pinacolate.  Chemical  Abstracts. 

Unsap onifiable  matter  from  the  oils  of  Elasmo- 
branch  fisb.  n.  Hydrogenation  of  squalene 
in  the  presence  of  nickel.  I.  M.  Heilbron,  T.  P. 
Hilditch,  and  E.  D.  Kajim  (J.C.S.,  1926, 3131—3136). 
— Complete  hydrogenation  of  squalene  using  a  nickel 
catalyst  at  150°  yields  dodecahydrosqualene.  Prom 
the  product,  0-2%  of  an  oxygenated  neutral  compound, 
m.  p.  67 — 68°,  was  isolated.  Hydrogenation  of 
squalene  is  strongly  selective ;  two  of  the  unsaturated 
linkings  appear  to  bo  different  from  the  other  four, 
not  only  in  the  rate  of  hydrogenation,  but  also  in  that 
ring  closure  does  not  occur  after  four  double  linkings 
have  disappeared.  B.  W.  Anderson. 

Unsaponifiable  matter  from  the  oils  of  Elasmo- 
branch  £Lsb.  III.  Tetraei/closcpialene  and  the 
production  of  a  new  naphthalene  hydrocarbon. 
J.  Harvey,  I.  M.  Heilbron,  and  E.  D.  Kamm  (J.C.S., 

1926,  3136 — 3140;  cf.  A.,  1926,  S16). — Dehydro¬ 

genation  of  tetracycfosqualene  with  sulphur  at  200 — - 
270°  gave  chiefly  a  fraction,  b.  p.  100— 160°/13  mm., 
yielding  a  picrate,  C19H1707N3,  m.  p.  139—140°,  from 
which  a  hydrocarbon,  C„H14,  m.  p.  33-5°,  d*  1-0103, 
tin  1-6110,  58-5°,  of  naphthalene-like  odour,  was 

obtained.  The  pyrogenetic  decomposition  of  tetra- 
cycfosqualene  gives  rise  to  a  mixture  of  lower  terpenes ; 


the  sesquiterpene  fraction  on  treatment  with  sulphur 
also  yielded  the  above  hydrocarbon.  The  action  on 
squalene  of  formic  acid  which  had  been  already  used 
in  the  formation  of  tetrac«/cfosqualene  gave  rise  to  an 
isomeric  tetracyclosqualene,  b.  p.  228 — 230°/3  mm., 
d*  0-9237,  ng  1-5098,  [E£]D  132-7,  iodine  value  111-3. 

B.  W.  Anderson. 

Chlorobromoiodomethane.  M.  Garino  and  E. 
Teofili  (Gazzetta,  1926,  56,  847 — 852). — Chloro- 
bromoiodopyruvic  acid  was  obtained,  but  not  isolated, 
by  passing  gaseous  hydrogen  iodide  into  an  aqueous 
solution  containing  50%  of  ehlorobromopyruvic  acid 
(A.,  1923,  i,  24)  and  0-5%  of  iodic  acid.  Treatment 
of  its  sodium  salt  with  excess  of  alkali  results  in  the 
formation  of  chlorobromoiodomethane,  m.  p.  about  5°, 
d  2-932 — 3-120,  which  begins,  in  an  atmosphere  of 
carbon  dioxide,  to  emit  gas  at  about  150°,  b.  p.  180 — 
190°  (complete  alteration).  When  pure,  it  is  pale 
yellow,  but  in  the  air  it  turns  violet  at  once,  owing  to 
separation  of  iodine,  carbonyl  chlorobromide  being 
also  formed.  The  only  solvent  in  which  it  remains 
unchanged  is  vaseline  oil.  T.  H.  Pope. 

Action  of  cyanogen  chloride  on  certain  second¬ 
ary  organo-magnesium  halides.  V.  Grignard 
and  K.  Ono  (Bull.  Soc.  chim.,  1926,  [iv],  39,  1589 — 
1594). — Cyanogen  chloride  reacts  with  primary 
organo-magnesium  halides  in  two  stages  to  give  the 
corresponding  nitrile  and  ketone,  whereas  with 
secondary  organomagnesium  halides  the  main  product 
is  the  corresponding  chloro-derivative,  accompanied 
by  a  small  quantity  of  nitrile  (cf.  A.,  1911,  i,  292; 
1920,  i,  235).  In  the  aliphatic  series,  the  yields  of 
chloro-derivative  and  nitrile  are  about  70%  and 
8—10%,  respectively;  in  the  aromatic  series,  the 
yield  of  chloro-derivative  is  barely  50%,  partly  owing 
to  formation  of  the  hydrocarbon  obtained  by  duplic¬ 
ation  of  the  organic  radical.  The  following  are 
described  :  y-bromopentane,  b.  p.  116-5 — 117-5°/742 
mm.,  d™  1-1993,  n19  1-4403,  and  y-chloropeniane,  b,  p. 
104— 105°/753  mm.,  d‘4 5  0-8967,  1-4163;  e-bromo- 

nonane,  b.  p.  98 — 99°/12  mm.,  d\4  1-0845,  1-4544, 

ot-butylhexonitrile,  b.  p.  99 — 101°/11  mm,,  df*  0-8110, 
?to‘5  1-4034,  and  z-chlorononane,  b.  p.  85 — 87°/14  mm., 
d\*  0-8639,  1-4314;  a-chloroethylbenzene,  df 

1-0598,  1-5337 ;  a -bromopropylbenzene,  b.  p. 

112— 114°/15  mm.,  dl 9  1-3098,  1-5517,  and  a-chloro- 
propylbenzene,  dfs  1-0335,  n195  1-5252 ;  chloro- 
dipbenylmethane,  1-1398,  )d95  1-5959. 

M.  Clark. 

Preparation  of  a By-tribromopropane  and  prop- 
adiene.  M.  W.  Tapley  and  P.  M.  Giesy  (J.  Amer. 
Pharm.  Assoc.,  1926,  15,  173 — 174). — ccJB-Dibromo- 
propane  (200  g.)  and  bromine  (300  g.)  are  heated  with 
iron  (card  teeth)  in  a  reflux  apparatus  until  hydrogen 
bromide  is  no  longer  evolved  (1 — 2  hrs.) ;  the  yield  of 
tribromopropane,  b.  p.  219 — 221°/760  mm.,  is  78% 
of  the  theoretical.  The  product  is  converted  by  the 
Gustavson-Demjanoff  method  into  dibromopropylene, 
from  which  propadiene  is  obtained  in  78%  yield  by 
dropping  into  a  mixture  of  zinc  dust  and  ethyl  alcohol 
and  heating  in  a  reflux  apparatus. 

Chemical  Abstracts. 

Isomerisation  of  alkylvinylcarbinols  to  etbyl 
alkyl  ketones.  R..  Delaby  and  J.  M.  Dtxmoulin 
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(Bull.  Soc.  chim.,  1926,  [iv],  39,  1578—1584).— 
See  A.,  1925,  i,  632. 

Isomerisation  of  alkylvinylcarbinols  to  (3-alkyl- 
allyl  alcohols.  R.  Delaby  (Bull.  Soc.  chim.,  1926, 
[iv],  39,  1575— 1578).— See  A.,  1926,  45. 

Catalytic  action,  of  reduced  copper  on  pinacols. 
S.  Yamaguchi  (Mem.  Coll.  Sci.  Kyoto,  1926,  10, 
85— 87).— See  A.,  1926,  727. 

Cycle  of  reactions  of  erythrene  derivatives. 
C,  Provost  (Compt.  rend.,  1926, 183,  1292 — 1295). — 
When  heated  with  75%  formic  acid,  inactive  erythritol 
yields  (3  -  hydroxy-  Ar-bu  teny  1  formate,  which  gives 
(3  -  hydroxy  -  -  butenyl  alcohol  when  treated  with 

barium  hydroxide.  The  alcohol  and  phosphorus  tri- 
bromide  in  the  presence  of  cold  pyridine  yield  solely 
<ra?«-a8-dibromo-A0-butene,  which,  when  heated  with 
sodium  acetate  and  acetic  acid,  gives  trans -a.S-diacetyl- 
A P-butylene  glycol,  b.  p.  118°/13  mm.,  m.  p.  16°,  df, 
1-08015,  Wp  1-4772,  hydrolysed  to  trans-A ^-butylene 
glycol,  b.  p.  131-5°/12  mm.,  m.  p.  25°,  <P  1-0687, 
nf,  1-4772.  When  treated  with  bromine  in  ethereal 
solution,  the  glycol  yields  the  corresponding  dibromo- 
hydrin,  m.  p.  132-5 — 133°  (corr.),  which,  with  potass¬ 
ium  hydroxide,  gives  butylene  dioxide, 
CH2>0H>CH*CH2,  which  in  turn  gives  inactive 

erythritol.  L.  F.  Hewitt. 

Partial  esterification  of  polyhydric  alcohols. 
IV.  Oxidation  of  allyl  esters  to  a-monoglycer- 
ides.  V.  a-Structure  of  alleged  “  (3  "-mono¬ 
glycerides.  A.  Fairbourne  and  G.  E.  Foster 
(J.C.S.,  1926,  3146—3148,  3148— 3151).— IV.  Oxid¬ 
ation  of  allyl  p-nitrobenzoate  (ch&romo-derivative, 
m.  p.  57 — 58°),  and  allyl  3  :  5-dinitrobenzoale,  m.  p.  50° 
(di&rcwio-derivative,  m.  p.  85°),  to  the  corresponding 
monoglycerides  was  effected  by  treating  their 
solutions  in  acetone  with  1%  aqueous  potassium 
permanganate.  Glycerol  a-mono-2  :  4-dinitrophenyl 
ether  was  similarly  obtained  from  allyl  2  :  4-dinitro¬ 
phenyl  ether.  Allyl  picrate,  m.  p.  90°  (dibromo- 
derivative,  m.  p.  106 — 107°),  resisted  oxidation  to  the 
corresponding  glyceride. 

V.  The  two  methods  proposed  by  Griin  (A.,  1910,  i, 
356)  for  the  synthesis  of  (3  -  m  onogly  c  eri des  have  been 
found  to  give  a-  and  not  (3-products  in  both  cases. 
In  the  first  case,  a  specimen  of  “  (3  ’’-monochloro- 
hydrin  was  converted  into  its  p-nitrobcnzoate,  and  the 
product  shown  to  consist  chiefly  of  glycerol  a-mono- 
chlorohydrin  di-p-nitrobenzoate,  m.  p.  107—108°,  with 
glycerol  $-monochlorohydrin  di-p-nitrobenzoate,  m.  p. 
121 — 122°,  as  an  impurity.  In  the  second  case, 
glyceryl  “  (3  ’’-monolaurate  was  shown  to  have  the 
oc-structure.  Glycerol  ay-dibromohydrin  p -nitrobenzo- 
ate,  m.  p.  77 — 78°,  being  shown  not  identical  with  the 
a  (3  -dibro  m  ohydrin ,  the  possibility  of  ^-substitution  in 
the  glycerol  molecule  was  confirmed.  Glycerol 
ay-dichlorohydrin  3 :  o-dinitrobenzoate,  m.  p,  129°, 
was  also  prepared.  B.  W.  Anderson. 

cydoHexylglycerol.  R.  Delaby  and  M.  Jaxot 
(Bull.  Soc.  chim.,  1926,  [iv],  39,  1618— 1621).— See 
A.,  1926,  165. 

Action  of  water  and  of  alcohols  on  ethylene 
oxides  in  presence  of  a  catalyst.  E.  Fourneau 


and  I.  Ribas  (Bull.  Soc.  chim.,  1926,  [iv],  39,  1584 — 
1589). — The  action  of  catalysts  in  promoting  the 
hydration  of  ethylene  oxides  is  reviewed.  Glycerol 
epichlorohydrin  reacts  vigorously  and  almost  quantit¬ 
atively  with  alcohols  in  presence  of  a  trace  of  concen¬ 
trated  sulphuric  acid,  giving  compounds  of  the  type 
ROCH2-CH(OH)-CH2CI.  The  action  is  ascribed  to 
the  agency  of  an  intermediate  product 
S02[0-CH2'CH(0H)-CH2C1]2,  This  substance,  formed 
when  sulphuric  acid  reacts  with  an  excess  of  epi¬ 
chlorohydrin,  is  a  colourless  oil.  It  can  be  substituted 
for  the  acid  as  catalyst  in  the  alcohol-epichlorohydrin 
reaction.  The  action  is  formulated  thus  : 
S02[0-CH2-CH(0H)-CBUC1]2+R-0H  — »- 
S02(0H)[0-CH2-CH(0H)-CH2C1]+ 
RO-CH2-CH(OH)-CH2CI.  The  acid  sulphate  then 
reacts  with  more  epichlorohydrin  to  regenerate  the 
neutral  compound.  The  latter  is  readily  hydrolysed 
by  water  at  the  ordinary  temperature,  giving  the  acid 
sulphate.  Complete  hydrolysis  takes  place  at  100°. 
The  following  are  described :  a-chloro-y-methoxy- 
propan-$-ol,  b.  p.  172°/760  mm.;  95°/20  mm.; 
oi-chloro-y-n-butyloxypropan-fi-ol,  b.  p.  115°/20  mm.; 
u-chloro-y-iaoamyloxypropan-^-ol,  b.  p.  118 — 120°/20 
mm.  M.  Clark. 

Dioxan  as  solvent,  particularly  for  determin¬ 
ations  of  mol.  wt.  L.  Anschutz  and  W. 
Broeker  (Ber.,  1926,  59,  [ B ],  2844 — 2847). — Dioxan 
[diethylene  dioxide],  b.  p.  101-2 — 101-4° /7 60  mm. 
m.  p.  11°,  df  1-0329,  is  a  useful  solvent  for 
sparingly  soluble  substances  and  particularly  valuable 
in  the  determination  of  their  mol.  wts. ;  the  cryo- 
scopic  and  ebullioscopic  constants  are  4950  and  2200, 
respectively.  H.  Wren. 

Mechanism  of  chemical  transformation.  T.  M. 
Lowry  (Deuxieme  Cons.  Chim.  Inst.  Intern.  Chim. 
Solvay,  1926,  135 — 178). — A  discussion. 

Chemical  Abstracts. 

Mechanism  of  Kolbe’s  electrosynthesis.  D.  A. 
Fairweather  and  0.  J.  Walker. — See  this  vol.,  119. 

Anhydrides  of  aliphatic  acids.  D.  Holde 
(Chem.-Ztg.,  1926,  50,  994 — 996). — A  review  of  the 
present  knowledge  of  anhydrides  and  a  discussion  of 
their  properties,  methods  of  preparation,  liability  to 
decomposition,  and  use  for  edible  purposes, 

E.  H.  Sharples. 

Reduction  with  acetic  anhydride.  J.  B.  Menke 
(Rec.  trav.  chim.,  1926,  45,  908 — 913). — Hydrated 
cupric  sulphate  and  chloride  when  warmed  for  a  short 
time  with  acetic  anhydride  at  60°  lose  their  water  of 
crystallisation  and  yield  the  anhydrous  salts,  whilst 
refluxing  with  this  reagent  for  8  hrs.,  with  the  exclusion 
of  moisture,  reduces  them  to  the  corresponding 
cuprous  salts.  A  similar  reduction  occurs  with  the 
corresponding  mercuric  salts,  but  in  this  case  a 
complex  mercurous  compound  is  formed  (cf.  Sand  and 
Singer,  A.,  1904,  i,  25)  which,  in  the  case  of  mercuric 
chloride,  is  obtained  in  a  crystalline  form,  m.  p. 
about  136°  (decomp.),  on  evaporation  of  the  solution 
at  the  ordinary  temperature,  but  the  compound 
obtained  from  the  sulphate  is  evidently  unstable,  and 
the  mercurous  sulphate  resulting  from  its  decom¬ 
position  yields  mercury  and  mercuric  sulphate. 
Hence,  when  mercurous  sulphate  is  heated  with 
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acetic  anhydride,  mercury  is  produced,  whilst^  the 
solution  is  coloured  with  the  complex  salt.  When 
mercurous  chloride  is  heated  with  acetic  anhydride, 
no  reduction  to  mercury  occurs.  J.  W.  Baker. 

Monoacetin,  H.  A.  Schtjette  and  P.  P.  T.  Sah 
(J.  Amer.  Chem.  Soc.,  1926,  48,  3161 — 3163). — Mono¬ 
acetin,  b.  p.  189—191°/60  mm.,  df  1  19846,  1-4481, 

is  obtained  in  practically  quantitative  yield  by 
heating  together  molar  equivalents  of  glycerol  and 
acetic  acid  in  presence  of  phosphoric  acid  or  oxide  at 
170°  for  2  hrs.,  the  phosphoric  acid  being  removed 
by  the  addition  of  sodium  acetate  and  filtration  before 
fractionation  of  the  mixture.  Diacetin  and  triacetin 
are  converted  into  monoacetin  when  heated  with 
excess  of  glycerol  in  presence  of  phosphoric  acid. 
When  glycerol  and  acetic  acid  are  heated  with 
sulphuric  acid,  the  product  is  chiefly  diacetin,  whilst 
a  mixture  of  about  equal  amounts  of  monoacetin  and 
diacetin  is  obtained  when  zinc  chloride  is  used  as  the 
catalyst.  F.  G.  Willson. 

Optical  resolution  of  chlorobromoacetic  acid. 
H.  J.  Backer  and  H.  W.  Mook  {Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1926,  29,  998 — 999). — The 
optically  active  components  of  chlorobromoacetic 
acid  have  been  obtained  by  the  method  of  “  cold 
crystallisation.”  With  brucine,  a  lsevorotatory  acid 
was  obtained,  whilst  quinine  gave  a  dextrorotatory 
compound.  The  latter  alkaloid  gave  the  best 
results.  The  salts  show  a  rotation  of  about  the  same 
magnitude  as  that  of  the  acid,  but  of  opposite  sign. 
The  highest  values  of  [M]D  so  far  observed  are  +8° 
and  —8°  for  the  free  acid  and  ammonium  salt, 
respectively.  The  tendency  to  racemisation  was 
found  to  be  much  less  than  anticipated. 

J.  S.  Carter. 

Optical  activity  and  the  polarity  of  substituent 
groups.  V.  scc.-3-Octyl  esters  of  some  sub¬ 
stituted  acetic  acids  and  their  behaviour  towards 
solvents.  H.  G.  Rule  and  R.  K.  S.  Mitchell 
(J.C.S.,  1926,  3202 — 3209). — $-Octyl  methoxy acetate, 
b.  p.  120715  mm.,  $-octyl  chloroacetate,  b.  p.  119 — 
120715  mm. ;  $-octyl  bromoacetate,  b.  p.  121715  mm., 
and  [i-octyl  iodoacetate,  b.  p.  146 — 147717  mm.,  were 
prepared  and  their [M],',  (t =20 — 90°)  values  tabulated. 
Values  for  [MJ*  of  the  esters  in  5%  solution  in  a 
number  of  solvents  were  also  tabulated.  The 
relative  effect  of  substituents  on  the  rotation  of  the 
acetic  ester  is  given  by  H  <  Me  <OMe  <  Et  <  Cl  <Br  <1, 
the  order  of  polarity  being  followed  except  for  the 
reversal  of  the  halogens.  The  relative  order  for  the 
esters  remained  unchanged  in  the  various  solvents 
and  the  effect  of  various  substituents  introduced  into 
the  solvent  benzene  molecule  in  lowering  the  [J/]D 
values  was  in  the  order  Me<H<OEt<Cl<Br<I. 

B.  W.  Anderson. 

Crotonic  acid  series.  I.  Nitrogen  derivatives 
of  crotonic  acid.  M.  A.  Phillips  (J.C.S.,  1926, 
2979 — 29S3). — Dry  carbamide  reacts  with  a-bromo- 
butyryl  bromide  to  form  a.-bromobutyrylcarbamide, 
m.  p.  156°,  the  action  of  aqueous  sodium  hydroxide 
on  which  yields  the  labile  c  is -form  of  crolonylcarb- 
amide,  m.  p.  207°.  The  tians-isomeride,  m.  p.  234°, 
is  obtained  by  the  action  of  carbamide  on  crotonyl 
chloride.  B.  W.  Anderson. 


Configuration  of  oleic  and  elaidic  acids.  J. 
Boeseken  and  A.  H.  Belinfante  (Rec,  trav.  chim., 
1926,  45,  914 — 918). — A  preliminary  note  outlining 
two  methods  by  -which  it  is  hoped  to  determine  the 
configurations  of  oleic  and  elaidic  acids.  In  the  first 
method,  the  ethyl  esters  are  converted  into  the 
octadecenols  and  thence  into  octadecenes  of  similar 
configurations  to  the  original  acids.  That  obtained 
from  elaidic  acid  has  m.  p.  +2°,  and  that  from 
oleic  acid  m.  p.  about  —15°.  The  second  method  is 
based  on  a  comparison  of  the  glycols  obtained  by 
oxidation  with  alkaline  permanganate  or  with  peracids 
and  subsequent  hydrolysis  of  the  oxido-acid. 

J.  W.  Baker. 

Condensation  of  pyruvic  acid  with  paraform¬ 
aldehyde  in  the  presence  of  sulphuric  acid. 
W.  W.  Feofilaktow  (Ber.,  1926,  59,  \E\,  2765 — 
2777). — Paraformaldehyde  is  converted  by  pyruvic 
acid  in  the  presence  of  a  little  sulphuric  acid  into  an 
acid,  CgH8Os,  m.  p.  234°  (Kaltwasser  assigns  the 
composition  C8H808),  and  a  dilactone, 


140 — 144°  when  rapidly  heated.  The  sodium, 
potassium,  lead,  and  silver  salts  of  the  corresponding 
acid  are  described.  The  lactone  is  converted  by7 
acetic  anhydride  and  a  little  sulphuric  acid  with  loss 
of  water  into  the  unsaturated  diacetate,  C14H,409, 
m.  p.  193°,  and  by  chlorine  in  the  presence  of  chloro¬ 
form  into  the  chloride,  C10HxlO7Cl,  m.  p.  226 — 227°. 
With  sodium  ethoxide,  it  gives  the  compound, 
Ci0Hi0O8N2,  with  phenylhydrazine  the  substance, 
CbjH^OrNj,  m.  p.  116 — 118°  (decomp.),  and  with 
hydroxylamine  (with  simultaneous  loss  of  water)  the 
oxime,  C10H9OcN,  m.  p.  198 — 200°  (decomp.).  Oxid¬ 
ation  of  the  lactone  with  hydrogen  peroxide  in 
alkaline  solution  affords  a  lactonic  acid;  C9H1207,  m.  p. 
112 — 113°,  and,  apparently,  a  dihydroxybutyric  acid 
of  which  the  sodium  and  silver  salts  are  described. 
The  lactone  is  reduced  by  hydrogen  in  presence  of 
spongy  platinum  to  two  compounds,  C20H20O12, 
needles,  m.  p.  219 — 220°,  and  prisms,  m.  p.  234 — 
235°,  whereas  with  tin  and  hydrochloric  acid  the 
compound,  m.  p.  219 — 220°,  is  alone  produced. 

H.  Wren. 

Mechanism  of  Claisen’s  reaction.  F.  Swarts 
(Bull.  Soc.  chim.  Belg.,  1926,  35,  411 — 416). — Ethyl 
trifluoroacetate  condenses  with  ethyl  acetate  in 
presence  of  sodium  ethoxide;  since  the  mechanism 
suggested  by  Geuther  and  Lapworth  for  the  Glaisen 
reaction  could  not  apply  in  this  case,  Claisen’s 
original  hypothesis  as  to  the  course  of  the  condensation 
is  supported.  The  trifluoroacetate,  in  fact,  forms  an 
additive  product  with  sodium  ethoxide,  which  is 
isolated  by  distilling  off  the  ether  and  unchanged  ester 
and  is  stable  at  130°  under  reduced  pressure.  This 
intermediate  compound  forms  a  colloidal  solution  in 
ether,  the  apparent  mol.  wt.  as  determined  by  b.-p. 
depression  being  ±930° ;  it  reacts  with  ethyl  acetate 
to  yield  ethyl  trifluoroacetoacetate.  S.  I.  Levy. 

Optically  active  borohydroxyjsobutyric  acid. 
J .  Boeseken,  H.  D.  Muller,  and  R.  T,  Japhongjotxw 
(Rec.  trav.  chim.,  1926, 45, 919 — 922). — The  resolution 
of  asymmetric  boron  compounds  derived  from 
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a-hydroxyisobutyric  acid,  >B<oS../ and  “'hydr' 

oxy-a-methylbutyric  acid,  ^>B<Cq  ^  ,  has  been 

effected  by  means  of  their  brucine  salts.  A  solu¬ 
tion  of  a-hydroxyisobutyrie  acid  (2  mols.),  boric 
acid  (1  mol.),  and  brucine  (1  mol.)  in  the  minimal 
quantity  of  alcohol  was  heated  at  50°  in  a  vacuum 
desiccator,  the  vitreous  mass  dissolved  in  ether,  and 
the  ether  evaporated,  until  the  residue  after  drying 
over  phosphoric  oxide  was  soluble  in  chloroform. 
Fractional  extraction  of  this  solution  with  light 
petroleum  yields  the  1-brucine  l-di(a.-hydroxyiso- 
butyryl)borale,  [«]$  — 55-8°,  whilst  the  chloroform 
residue  contains  the  ld-saZi,  [a]),  — 25-6°,  both  of  which 
slowly  change  to  the  constant  value,  [a]13  —42°,  of 
the  racemate.  By  substitution  of  the  appropriate 
base  instead  of  brucine  in  the  above  preparation, 
the  crystalline  aniline,  o-toluidine,  and  dimethyl- 
aniline  salts  are  obtained.  Similar  resolution  of 
brucine  di-(u-hydroxy-a.-methylbutyryl)borate  yields  the 
K-isomeride,  [a]))  —44-4°,  and  the  W-form,  [a]18  —16-1°, 
both  changing  to  the  value  of  the  racemate,  [b]'J 
—28°.  J.  W.  Baker. 


n-Valerolactone.  H.  A.  Schuette  and  P.  P.  T. 
Sah  (J.  Amer.  Chem.  Soc.,  1926,  48,  3163 — 3165). — 
w-Valerolactone,  b.  p.  206 — 207°,  b.  p.  125°/60  mm.; 
b.  p.  78°/4  mm.,  ref)  1-4301,  da  1-04608,  is  obtained  in 
60%  yield  by  reducing  sodium  lscvulate,  dissolved  in 
95%  alcohol,  with  metallic  sodium  (cf.  Losanitsch, 
A.,  1914,  i,  657).  F.  G.  Willson. 

Microchemical  differentiation  of  maleic  and 
fumaric  acids.  M.  Wagenaar  (Pharm.  Weekblad, 
1927,  64,  6 — 10). — Fumaric  acid  can  be  identified, 
with  the  aid  of  the  microscope,  by  sublimation  or 
precipitation,  and  from  the  ease  of  formation  of  its 
lead,  mercury,  silver,  cadmium,  and  sodium  or 
ammonium  uranyl  salts.  The  appearance  of  the 
crystals  in  each  case  is  described.  S.  I.  Levy. 

a-Sulpho-n-valeric  acid.  H.  J.  Backer  and  M. 
Toxopbus  (Rec.  trav.  chim.,  1926,  45,  890 — 907). — 
The  preparation  and  resolution  of  a-sulpho-n- valeric 
acid  and  its  derivatives  have  been  effected,  and  the 
dispersions  of  its  salts  determined,  dl -a-Sulpho- 
n- valeric  acid,  +  1-5H20,  m.  p.  65-5°  ( barium ,  cobalt 
+2H20,  nickel  +2H20,  copper  +1H20,  copper 
hydrogen  +5H20,  silver,  silver  hydrogen,  aniline,  m.  p. 
146°,  strychnine  +4H20,  strychnine  hydrogen  +4H20, 
brucine  +  6H20,  brucine  hydrogen  +2HaO,  salts 
described),  may  be  obtained  by  the  sulphonation  of 
n- valeric  acid;  it  is  also  obtained  in  70%  yield  by 
the  action  of  sulphur  trioxide  on  propylmalonic  acid, 
and  decomposition  of  the  mixed  malonic  sulphuric 
anhydride,  which  is  the  initial  product  of  the  reaction. 
d-sx-Sulpho-n-valeric  acid,  [ Af ]625  +1-7°  ( aniline ,  and 
aniline  hydrogen  salts),  is  obtained  by  repeated 
crystallisation  of  the  brucine  hydrogen  salt  and  is 
isolated  as  its  barium  salt  +3H,0,  [if]  +37°,  whilst 
conversion  of  the  mother-liquors  into  the  normal 
brucine  salt  and  fractional  crystallisation  yield  1-a- 
sulpho-n-valeric  acid,  [if]625  — 1-7°  (barium  hydrogen, 
cobalt  +2H20,  nickel  +2H20,  capper  +1H20,  copper 
hydrogen  +5H20  salts),  isolated  as  its  barium  salt 


+3HaO,  [if]625  —  37°,  which  is  also  obtained  by 
crystallisation  of  the  strychnine  hydrogen  salt  of  the 
df-acid.  The  metal  hydrogen  salts  of  the  active  acids 
have  approximately  the  same  rotation  as  the  parent 
acids,  and  show  very  little  dispersion,  but  the  normal 
salts  show  a  much  greater  rotation  and  dispersion  in 
aqueous  solutions,  but  no  dispersion  in  alcoholic 
solution.  On  heating  aniline  sulpho valerate  with 
excess  of  aniline  for  5  hrs.,  aniline  valeranilide-a-sul- 
phonaie,  m.  p.  257°  (decomp.)  ( barium  +2H20, 
cobalt  +3H20,  nickel  +3H20,  and  copper  salts),  is 
obtained,  which  on  resolution  by  means  of  its  strych¬ 
nine  salt  yields  d-valeranilide-a.-sulphonic  acid,  [if]625 
(in  water)  +2-9°,  isolated  as  its  barium  salt,  +3H20 
( cobalt  +3H20,  nickel  +3H20,  and  copper  salts). 
d-Sulphovaieric  acid  heated  with  excess  of  anilino 
yields  aniline  Z-valeranilide-a-sulphonate.  The  metal 
salts  of  d-valeranilide-a-sulphonic  acid  in  aqueous 
solution  have  practically  the  same  rotation  as  the 
free  acid,  but  in  alcoholic  solution  the  value  in  each 
case  is  increased  sixfold,  and  the  cobalt  and  nickel 
salts  show  abnormal  dispersion  curves  in  this  solvent, 
due,  probably,  to  the  co-ordination  of  the  metal  with 
the  nitrogen.  The  action  of  o-phenylenediamine  on 
a-sulphovalerie  acid  yields  p-benziminazolebutane- 
a-sulphonic  acid  (decomp,  without  fusion)  in  70% 
yield  (barium  +4H20,  cobalt  +5H20,  nickel  +5H,0 
salts),  which  is  resolved  by  slow  crystallisation  in  the 
cold  of  a  mixture  of  the  barium  salt  and  strychnine 
acetate,  which  yields  the  d -acid  (barium  salt  +4H20, 
.([df ]e«  14-8°,  cobalt  salt  +5H20).  Treatment  of 
d-sulphovaleric  acid  with  o-phenylenediamine  yields 
the  Z-benziminazolebutanesulphonic  acid,  isolated  as 
its  barium  salt.  J.  W.  Baker. 

Carbolthionic  acids  and  esters.  II  Y. 
Sakurada  (Mem.  Coll.  Sci.  Kyoto,  1926,  10,  67 — 77; 
cf.  A.,  1926,  950). — The  following  thionic  esters  were 
prepared,  using  Matsui’s  method  (A.,  1912,  i,  261) : 
Thionacetates ;  methyl,  b.  p.  88 — 91°/atm.,  df  0-9002, 
ri%  1-4212;  propyl,  b.  p.  125— 130%tm.,  df  0-8952, 
nD  1-4283,  rf  0-7823 ;  iso propyl,  b.  p.  119-— 122°/atm,, 
df  0-S901,  nf,  1-4501,  rf  0-7052;  butyl,  b.  p.  146— 
149° /atm.,  df  0-8883,  w23  1-4196,  t/29  0-8492;  iso- 
butyl,  b.  p.  135— 140°/atm.,  df  0-8875,  nf,  1-4316, 
77“  0-8903;  benzyl,  b.  p.  115— 120°/27— 29  mm., 
df  1-0296,  nf  1-5492,  rf  2-1711 ;  m-tolyl,  b.  p.  110— 
112°/25 — 26  mm.;  p -tolyl,  b.  p.  109— 110°/25— 26 
mm.;  fi-naphthyl.  Thionpropionates ;  propyl,  b.-  p. 
139— 144°/atm.,  df  0-8835,  nf,  1-4396,  rf  0-8250; 
iso propyl,  b.  p.  137— 140°/atm.,  df  0-8714,  nf,  1-4372, 
rf 2  0-7318;  butyl,  b.  p.  164— 167°/atm.,  df  0-8618, 
nf,  1-4303,  t,28  0-8799;  isobutyl,  b.  p.  153— 157°/atm., 
df  0-8678,  nf  1-4286,  t,25  0-9001  ;  benzyl,  b.  p.  132— 
136°/28—30  mm.,  df  1-0009,  nf;  1-5178,  2-0846; 

phenyl.  Thionbenzoates ;  methyl,  b.  p.  112 — 115°/ 
26  mm.,  df  1-0710,  nf  1-5606,  7 f  1-6866;  propyl, 
b.  p.  127—132729  mm.,  df  1-0133,  nf  1-5289,  7 f 
2-4550;  iso propyl,  117 — 122°/27  mm.,  df  1-0060, 
nf,  1-5241,  rf  2-1376;  butyl,  b.  p.  137— 142°/23  mm., 
df  0-9732,  nf  1-5293,  t/3  2-6357;  isobutyl,  b.  p.  133 — 
137727  mm.,  df  0-9694,  nf,  1-5049,  rf  2-5415;  iso- 
amyl,  b.  p.  170— 175°/54  mm.,  df  0-9748,  nf,  1-4974, 
rf  3-1700;  phenyl,  b.  p.  155— 160°/40  mm.;  benzyl, 
b.  p.  165 — 170°/38 — 40  mm.;  ^-naphthyl.  Phenyl- 
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thionacetates ;  methyl,  b.  p.  145 — 149°/82 — 84  mru., 
df  1-0551,  nf,  1-5612,  rf  1-9296;  propyl,  b.  p.  130— 
133D/25  mm.,  df  1-0139,  1-5104,^2-7187;  iso- 

propyl,  b.  p.  140—145°/50  mm.,  df  1-0078,  n$  1-5026, 
rf  2-4672;  butyl,  b.  p.  155—160736  mm.,  df  0-9930, 
nf,  1-5138,  rf  2-9127;  isobutyl,  b.  p.  138—143725 
mm.,  df  1-0010,  nf,  1-5065,  rf  2-7713;  iso  amyl,  b.  p. 
168—169750  mm.,  df  0-9801,  nf  1-4902,  rf  3-1369; 
phenyl,  b.  p.  202— 206°/65  mm. ;  benzyl,  b.  p.  180 — 
185°/26  mm.,  df  1-0866,  if  5-2005.  Thion-p-toluates ; 
methyl,  b.  p.  170—1737150  mm.,  df  1-0478,  if 
2-5396;  propyl,  b.  p.  130—135723  mm.,  df  0-9858, 
nf,  1-5289,  rf  2-1789;  isopropyl,  b.  p.  138—142748— 
50  mm.,  df  0-9880,  rf  1-9882;  butyl,  b.  p.  ISO- 
152723  mm.,  df  0-9905,  nf  1-5315,  rf 3  2-7505;  iso- 
butyl,  b.  p.  144—148738—40  mm.,  df  0-9757, 
1-5215,  if  2-4254;  iso amyl,  b.  p.  155—158732  mm., 
df  0-9856,  nf  1-5252,  rf  2-2020;  benzyl,  b.  p.  185— 
190721  mm.,  df  1-0648,  rf  3-8893.  Thionoxalates ; 
dimethyl,  b.  p.  50 — 53°/'21  mm.;  diethyl,  b.  p.  80— 
82732  mm.,  df  1-0565,  rf  1-1707;  diisopropyl,  b.  p. 
91 — 93743  mm.  The  ethyl  esters  of  thionacetic, 
thionpropionic,  thionbenzoic,  and  thion-p-toluic  acids 
react  with  aniline  to  form  the  corresponding  thianilides 
in  ethereal  solution,  and  phenylimino-esters  in  alcoholic 
solution.  Thionic  esters,  hydrolysed  with  alcoholic 
potassium  hydroxide,  yield  the  unstable  thionic  acids ; 
thionacetic,  thionpropionic,  thionphenylacetic,  thion- 
p-toluic,  thion-$-naphthoic,  and  ihionoxalic  acids  were 
prepared.  B.  W.  Anderson. 

Carbolthionic  acids  and  esters.  III.  Carbi- 
thionic  acids  and  esters.  Y.  Sakurada  (Mem. 
Coll.  Sci.  Kyoto,  1926,  10,  79 — S3;  cf.  Houben,  A., 
1912,  i,  5). — By  passing  dry  hydrogen  sulphide  into 
an  ethereal  solution  of  the  corresponding  thio-imino- 
esters  the  following  carbithionic  esters  were  prepared  : 
ethyl  dithioacetate,  b.  p.  128 — 132°/atm.,  df  0-9807, 
nf  1-5303;  ethyl  dithiopropionate,  b.  p.  150 — 155°/ 
atm.,  df  0-9711,  nf  1-5259,  rf  2-1535;  ethyl  dithio- 
benzoate,  b.  p.  122 — 125°/70  mm. ;  ethyl  dithiophenyl- 
acetate,  b.  p.  140—144745  mm.,  df  1-0462,  rf  2-9831 ; 
ethyl  dithio-p-toluale,  b.  p.  160- — -165°/S5  mm.,  df 
1-0085,  rf  2-3215;  ethyl  dithio-$-naphthoaie,  b.  p. 
200 — 205745  mm. ;  diethyl  tetrathionoxalate,  b.  p. 
90 — 93743  mm.  By  hydrolysis  of  these  esters  with 
alcoholic  potassium  hydroxide,  dithioacetic,  dithio- 
propionic,  dithiobenzoic,  dithiophenylacetic,  dithio- 
p-toluic,  and  telrathionoxalic  acids  were  isolated. 

B,  W.  Anderson. 

Constitution  of  carminic  acid.  I.  Miyagawa 
(Mem.  Coll.  Eng.  Kyushu  Imp.  Univ.,  1926,  4,  99 — 
113). — On  treatment  with  ozone  in  aqueous  solution, 
carminic  acid  affords  an  optically  active  product  which 
on  oxidation  with  barium  permanganate  yields  an 
optically  active  acid,  C6H1206,  [ajg  +12-07°  ( barium 
salt,  [ajg  +4-73° ;  potassium  salt,  [ajg  +5-96°). 
Reduction  of  this  acid  with  sodium  amalgam  affords 
a  sugar,  C6H]205,  [a]f  +8-13°,  which  is  not  identical 
with  any  of  the  known  mothylpentoses.  The 
C6Hv,06-  side-chain  in  carmini  cacid  (cf.  Dimroth 
and  Kammerer,  A.,  1920,  i,  442)  accordingly  possesses 
the  probable  constitution  Me-fCH-OHJpCCK  Octa- 
acetylcarmmio  acid  and  tetra-acetylcarminic  acid, 
decomp.  155 — 170°  (obtained  by  partial  hydrolysis 


of  the  octa-acetyl  compound  with  Y-sodium  hydr¬ 
oxide),  on  treatment  with  ozone  in  chloroform 
solution,  afford  no  definite  products.  Dextrose  and 
penta-acetylglucose  are  practically  unattacked  by 
ozone  in  aqueous  solution.  R.  Brightman. 

Faught  test  for  acetone.  H.  T.  Schaeffer 
(Amer.  J.  Pharrn.,  1926,  98,  643— 645).— The  Faught 
test  for  acetone  (F.  A.  Faught,  “  Essentials  of  Labor¬ 
atory  Diagnosis  ”)  is  the  most  efficient  known,  dilu¬ 
tions  of  1  :  100,000  giving  positive  results.  Further, 
the  test  may  be  used  in  presence  of  dextrose  and 
albumin.  The  costliness  of  the  reagent,  however 
(ethylenediamino  hydrate),  makes  Legal’s  test  the 
more  generally  useful.  B.  W.  Anderson. 

Mesityl  oxide  and  certain  halogen  derivatives. 
J.  Doeuvre  (Bull.  Soe.  chim.,  1926,  [iv],  39,  1594 — 
1600). — The  method  of  quantitative  ozonisation  shows 
that  at  least  95%  of  mesityl  oxide  exists  in  the 
form  CMe2;CH-COMe.  The  system  of  conjugated 
double  linkings  does  not  appear  to  affect  the  value 
of  the  parachor  (Sugden,  A.,  1924,  ii,  662),  since 
1-4425,  df =0-860,  y“=27-7  dyn./cm.,  P=2Gl-7 
(calc.  266-2).  The  products  obtained  by  bubbling  a 
mixture  of  chlorine  and  dry  air  through  mesityl  oxide 
in  well-cooled  carbon  tetrachloride  include  the  mono- 
chloro-derivative,  CMe2:CCI-COMe,  df  1-061,  nf  1-4703 
[semicarbazone,  m.  p.  195°  (corr.)],  the  dichloro-deriv- 
ative,  CMe2Cl-CHCl-COMe,  df  1-170,  nf,  1-4632,  and 
probably  a  iricMoro-derivative,  CMe2Cl-CCl2-COMe, 
b.  p.  104 — 105°,  df  1-313,  nf  1-4873.  The  mono- 
bromo-derivative,  df*  1-376,  n\ f5  1-4982  [semicarb¬ 
azone,  m.  p.  186 — 187°  (corr.)],  undergoes  slow  poly¬ 
merisation  when  preserved.  M.  Clark. 

Syntheses  by  means  of  inorganic  magnesyl 
derivatives.  Q.  Mingoia  (Gazzetta,  1926,  56, 
839 — 843). — Just  as  with  aldehydes,  magnesium 
bromohydrosulphide  (A.,  1926,  388)  reacts  with 
ketones,  giving  additive  products,  SH-CRR'-OMgBr, 
which  are  decomposed  by  water,  giving  thioketones, 
— >  SHICRR'-OH  — >  CSIRR'.  With  carbonyl 
chloride,  the  reaction  gives  rise  to  carbon  oxysulphide, 
and  with  ethyl  oxalate  to  dithioloxalic  acid,  (C0SH)2 
(cf.  Auger  and  Billy,  ibid.,  1903,  i,  310),  the  lead  and 
ammonium  salts  of  which  were  prepared. 

The  action  of  magnesium  bromohydrosulphide  on 
acetone  yields  trimeric  thioacetone,  and  that  on  aceto¬ 
phenone,  thioacetophenone.  T.  H.  Pope. 

Dioximes.  XXXII.  G.  Ponzio  (Gazzetta,  1926, 
56,  701 — 705). — Methylhydroxyglyoxime  can  form 
in  acetone  complexes  of  one  or  two  molecules  with 
one  molecule  of  nickelous  chloride  or  sulphate,  or 
cuprous  chloride.  These  differ  from  the  complexes 
previously  described  (A.,  1925,  i,  1041)  in  that  the 
metal  is  contained  in  a  complex  cation.  Nickel  di- 
methylhydroxyglyoxime  chloride, 
[Ni(C3H803N2)2]Cl2,H20,  emerald-blue,  and  sulphate, 
[Ni(C3H603N2)2]S04,  azure,  and  cuprous  methyl¬ 
hydroxyglyoxime  chloride,  [Cu(C,H603N2)]CL2,  greyish- 
green,  are  described;  all  are  decomposed  by  water. 
Methylhydroxyglyoxime  forms  a  diacetate, 
CMe(:N-OAc)-C(:N-OAc)-OH,  m.  p.  96—98°,  and  a 
monobenzoate,  CMe( IN-  OBz)  -C(IN*OH)  •  0 H ,  m.  p.  146 — 
147°  {decomp.),  which  gives  a  red  colour  with  ferric 
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chloride ;  the  dibenzoate,  CMe  ( IN* OBz )  -C ( IN-  OBz ) *  OH , 
m.  p.  177 — 178°  (decomp.),  when  heated  in  alcohol, 
gives  an  isomeride,  m.  p.  151 — 152°  (decomp.),  recon¬ 
verted  by  benzoyl  chloride  into  the  original  deriv¬ 
ative,  and  hydrolysed  to  benzhydroxamie  acid. 
Hydrolysis  of  methylhydroxyglyoxime  itself  yields 
a-oximinopropionic  acid,  from  which  it  can  be  pre¬ 
pared.  E.  W.  WiGNALL. 

Dioximes.  XXXIII.  G.  Ponzio  and  I.  De 
Paolini  (Gazzetta,  1926,  56,  705 — 709). — Hydroxy- 
glyoxime  can  be  prepared  more  readily  than  before 
(A.,  1925,  i,  1041)  by  the  action  of  hydroxylamine 
on  ethyl  dichloroacetate.  The  sodium,  ■potassium, 
and  ammonium  dihydroxyglyoxime  nickelates, 
[(C2H203N2)2Ni]M2,  red,  crystalline  substances,  arc 
described,  and  nickel  dihydroxyglyoxime  chloride, 
[Ni(C2H .  03N,.)2]C12 ,  emerald-green,  are  described. 

The  diacetate,  CH(IN-OAc)-C(IN-OAc)-OH,  has 
m.  p.  113 — 114°,  and  is  reconverted  into  hydroxy- 
glyoxime  on  hydrolysis ;  the  tribenzoate,  m.  p.  142— 
143°,  is  hydrolysed  to  benzhydroxamie  acid. 

E.  W.  Wignall. 

Dioximes.  XXXIV,  G.  Ponzio  and  R.  Sismondi 
(Gazzetta,  1926,  56,  709 — 713). — Oxaldihydroxamic 
acid  (dihydroxyglyoxime),  m.  p.  165°,  forms  complex 
salts  similar  to  those  obtained  from  other  hydroxy- 
glyoximes,  and  not  the  compounds  described  by  Hof¬ 
mann  and  Ehrhardt  (A.,  1913,  i,  599).  The  following 
are  described  :  sodium  bisdihydroxyglyoxime  nichdate, 
[(C2H204N2)2Ni]Na2,  which  forms  a  di-  and  a  tri- 
hydrate,  explosive  on  heating;  the  corresponding 
potassium  salt,  which  forms  red  di-  and  penta- 
hydrales ;  potassium  bisdihydroxyglyoxime  cuprate, 
coflee-coloured,  [(C2H204N2)2Cu]K2.  The  dibenz- 
hydroxamic  acid,  m.  p.  161°,  described  by  Schafer, 
has  m.  p.  165 — 167°  (decomp.)  and  is  to  be  regarded 
as  benzoylated  on  the  oxime  groups,  viz., 
HO-C(;N-OBz)-C(IN-OBz)-OH,  dibenzoximinoothylene 
glycol,  since  with  sodium  hydroxide  it  gives  benzoic 
acid,  hydrazine,  and  carbon  dioxide,  which  may 
be  regarded  as  products  of  a  double  Beckmann 
transformation  to  an  unstable  dibenzoylhydrazine- 
dicarboxylic  acid.  E.  W.  Wignall. 

Dioximes.  XXXIX.  G.  B.  Semeria  and  B. 
Bocca  (Gazzetta,  1926,  56,  746 — 756). — Thermal 
diagrams  obtained  by  a  modified  “thaw-melt”  method 
(cf.  Rheinboldt,  A.,  1926,  25)  are  given  for  mixtures 
of  glyoxime  or  its  methyl,  dimethyl,  or  methylethyl 
derivatives,  all  in  the  [3-forms,  which  give  nickel  com¬ 
plexes  insoluble  in  dilute  acetic  acid,  with  xanthone, 
or  with  antipyrine.  Xanthone  gives  compounds ; 
C2H402N2,2C13Hg02 ;  MeC2H302N2,Cj2H802 ; 

Mc202H202N2,2CI3H802,  and  MeEtC2H202N2,C13H802. 
Antipyrine  gives  C2H402N2,CnH120N2; 
MeC2H302N2,CuH120N2 ;  Me2C2Ha02N2,CuH120N2 ; 
and  MeEtCjjHjjOaXj.CnHioO^  and 
MeEtC2H202N2,2CnH120N2.  E.  W.  Wignall. 

Dioximes.  XL.  [Action  of  bromine  on  hydr- 
oxamic  acids.]  I.  De  Paolini  (Gazzetta,  1926, 
56,  757 — 758). — Bromine  converts  accthydroxamic 
acid  into  acetic  acid  and  nitrous  oxide;  benzhydr¬ 
oxamie  acid  into  benzoic  acid  and  nitrous  oxide; 
phenylacethydroxamic  acid  into  phenylacetic  acid; 


carbamylhydroxamic  acid  into  oxamic  acid ;  phenyl- 
carbamylhydroxamic  acid  into  p-b  romo-  ox  an  ilic  acid. 

E.  W.  Wignall. 

Reactions  between  sugars  and  amines.  III. 
H.  von  Euler  and  E.  Brunius  (Z.  physiol.  Chem., 
1926,  161,  265—269)  .—The  lowering  of  f.  p.  with 
lsevulose-alanine  mixtures  is  greater  than  would  be 
expected  from  those  of  the  components.  The  affinity 
constant  for  the  reaction  is  K  0-133.  On  mixing 
O-lW-solutions,  the  immediate  reaction  utilises  about 
2%  of  the  lsevulose  present  (cf.  A.,  1926,  714,  822). 

P.  W.  Clutterbuok. 

Constitution  of  the  disaccharides.  XI.  Malt¬ 
ose.  W.  N.  Haworth  and  S.  Peat  (J.C.S.,  1926, 
3094 — 3101). — Thorough  methylation  of  maltobionic 

acid  yielded  methyl  octamethylmaltobionate,  b.  p.  170 — ■ 
173°/0-05  mm.,  1-4620,  which,  on  hydrolysis, 
formed  crystalline  tetramethylglucose  and  Pye£-tctra- 
methylgluconic  acid.  This  acid,  when  heated,  forms 
(3y££-tetramethyl-y-gluconolactone.  Mixed  m.-p. 
determinations  confirmed  the  identity  of  the  phenyl- 
hydrazide  of  this  acid,  m.  p.  134 — 136°,  with  speci¬ 
mens  from  two  other  sources.  The  constitution  of 
maltose  thus  seems  definitely  proved,  the  oxide  ring 
being  amylene  oxidic.  B.  W.  Anderson. 

Synthesis  of  disaccharides.  IV.  Two  p-cl- 
glucose  tetra-acetates.  B.  Helferich  and  W. 
Klein  (Annalen,  1926,  450,  219 — 229). — 6-Triphenyl- 
methyl-p-d-glucose  (A.,  1925,  i,  790),  when  treated 
at  0°  with  hydrobromic  acid  in  acetic  acid,  gives  a 
triphenylmethyl  bromide  and  fi-d-glucose-l  :  2  :  3  :  4- 
tetra-acetale,  m.  p.  128 — 129°,  [a]^  +12-1°  in  chloro¬ 
form,  +21-7°  in  water  before  mutarotation.  This  is 
reconverted  by  triphenylmethyl  chloride  into  the 
initial  material  (thus  showing  that  the  6-hydroxyl 
group  is  free)  and  acetylated  by  acetic  anhydride 
to  p-d-glucose  penta-acetate,  m.  p.  134°. 

If  excess  of  p-d-glucose  tetra-acetate  is  shaken 
with  acetobromoglucose  and  silver  oxide  in  chloro¬ 
form,  gentiobiose  octa-acetate,  m.  p.  196°,  is  readily 
obtained. 

If  p-d-glucose  1:2:3:  4- tetra-acetate  is  treated  in 
pyridine  with  toluenesulphonyl  chloride,  p-d -glucose 
1:2:3:  ‘L-tetra-acetate  6 - toluenesulphonate,  m.  p. 
203 — 205°,  [ap°  +23-9°  in  chloroform,  separates. 

Study  of  the  mutarotation  of  p-d-glucose  1  :  2  :  3  :  4- 
tetra-acetate  at  41-5°  shows  a  gradual  decrease  in 
rotation  in  aqueous  solution  in  ordinary  glass  vessels, 
but  not  in  other  solvents,  or  in  Jena  glass.  The 
product  at  equilibrium,  in  which  a  has  decreased  to 
one  tenth  of  its  original  value,  has  m.  p.  97 — 98°, 
and  consists  of  a  mixture  of  the  initial  material  with 
an  isomeride.  This  is  isolated  by  crystallisation  from 
pyridine;  the  product  containing  1  mol.  of  pyridine 
of  crystallisation  has  m.  p.  108 — 110°,  [a]23  -22-0° 
in  water.  The  pyridine-free  p -d-glucose  1  :  2  :  3  :  6(  ?)- 
tetra-acetate  has  m.  p.  132°,  which  is  strongly  depressed 
by  mixing  with  the  1:2:3:  4-isomeride.  The  new 
substance  does  not  form  a  derivative  with  triphenyl¬ 
methyl  chloride  under  the  conditions  employed  with 
the  1:2:3:  4-compound  (indicating  that  the  6-hydr- 
oxyl  group  is  not  free) ;  it  is  acetylated  in  pyridine 
to  p-cf-glucose  penta-aeetate,  identical  with  that 
previously  described ;  it  reacts  with  toluenesulphonyl 
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chloride  to  give  a  new  p-d -glucose  1:2:3: 6(?)- 
ktra-acetate  4(  V}-(ol uenesulphotmte,  m.  p.  Ill — 112“, 
[aj"  —15-9°  in  chloroform. 

Directions  are  given  for  the  preparation  of  the 
reactive  silver  oxide  employed  by  the  authors. 

E.  W.  Wignall. 

Sugar  syntheses.  V.  Synthesis  of  trisac¬ 
charides.  B.  He lf erich  and  W.  Schafer  (Annalen, 
1926,  450,  229-— 237). — The  preparation  of  M-glucose 
1:2:3:  4-tetra-acetate  (see  preceding  abstract)  has 
made  it  possible  to  prepare  trisaccharides.  Thus 
this  substance  condenses  with  acetobromoccllobiose 
in  chloroform  in  presence  of  silver  oxide  to  give 
Q-$-cdlobiosido-$-d-gluco$e  hendeca-acetate,  m.  p.  245 — 
247°,  [<xf  — 10-2°,  — 10-4°  in  chloroform,  which  when 
hydrolysed  by  the  method  of  Zemplen  (A.,  1926,  822) 
gives  6 -p-cellobiosido-P'd-glucose,  m.  p.  247 — 252°, 
[a]u  4-15-0°  to  4-8-4°  in  water.  A  monohydrate, 
m.  p.  200°  (decomp.)  is  described.  The  sugar  has 
about  42%  of  the  reducing  power  of  dextrose.  The 
osazone  has  m.  p.  224°,  [a]“  —61*5°  in  pyridine. 
Treatment  of  the  hendeca-acetate  with  hydrobromic 
acid  in  acetic  acid  yields  6-$-hepla-acetylcellobiosido- 
acetobromoglucose,  m.  p.  231°. 

In  a  similar  manner,  from  acetobromolactose, 
b-fi-ladosido-fi-d-glucose,  m.  p.  257°  (decomp.),  [a]*D 
-f  34-7°  to  4-22-0°  in  water,  is  obtained  by  way  of 
its  hendeca-acetate,  m.  p.  198°,  [a]M  -2-53°  in  chloro¬ 
form.  The  reducing  power  towards  Fehling’s  solution 
is  about  37%  of  that  of  dextrose.  The  osazone  has 
m.  p.  233°,  [oc]g  -50-5°  in  pyridine. 

Aeetobromogentiobiose  yields  6-$-gentiobiosido-$-d- 
glucose  hendeca-acetate,  m.  p.  221°,  [a]-  —8-0°  in 
chloroform.  The  free  sugar  has  been  obtained  as  a 
syrup,  of  reducing  power  about  40%  of  that  of  dex¬ 
trose.  E.  W.  Wignall. 

Constitution  of  gein  (geoside).  H.  H&rissey 
and  J.  Cheymol  (Compt.  rend.,  1926,  183,  1307 — 
1308). — To  gein  (of.  A,,  1925,  i,  487, 1383)  is  ascribed 
the  constitution  OMe 

ch-o*ch2-[ch-oh]3-ch-ch-o«/~_x>ch2-ch:ch. 

|  >0  HV  /  " 

CH-[CH-OH]2-CH2-OH  L.  F.  Hewitt. 

Synthesis  and  degradation  of  polysaccharides. 

H.  Pringsheim  (Ber.,  1926,  59,  [£},  3008—3018).— 
A  lecture  delivered  before  the  Gesellschaft  Dcutscher 

Naturforscher  und  Arzte.  H.  Wren. 

Rontgenographic  elucidation  of  the  structure 

of  organic  substances,  particularly  those  of  high 
mol.  wt.  H.  Mark  (Ber.,  1926,  59,  [B],  2982—3000). 

— A  lecture  delivered  before  the  Gesellschaft  Deut- 

scher  Naturforscher  und  Arzte.  H.  Wren. 

Chemistry  of  complex  organic  compounds  in 

the  light  of  Kekuie’s  theory  of  structure.  H. 

Pringsheim  (Ber.,  1926,  59,  [B],  3019—3043).— 
A  lecture  delivered  before  the  Gesellschaft  Dcutscher 
Naturforscher  und  Arzte.  H.  Wren. 

Starch.  XIX.  Fermentative  fission  of  the 
polyamyloses.  H.  Pringsheim,  J.  Leibowitz,  and 
P.  Mechlinski  (Ber.,  1926,  59,  [B],  2738—2746; 
of.  A.,  1926,  1128). — Amylase  can  be  removed  almost 
completely  and  maitase  largely  from  weakly  acid 


taka-diastase  solution  by  (3-aluminium  hydroxide; 
the  residual  solution  hydrolyses  the  polyamyloses 
readily,  giving  dextrose  and,  possibly,  maltose.  In 
weakly  alkaline  solution,  the  polyamylases  are 
adsorbed  by  kaolin,  which  has  no  effect  on  maitase 
and  amylase,  but  elution  of  the  active  polyamylases 
could  not  be  effected.  Variation  in  the  nature  of 
the  admixed  products  of  taka-diastase  renders  repe¬ 
tition  of  the  experiments  uncertain  with  different 
specimens.  Complete  fission  of  the  polyamyloses 
to  dextrose  appears  a  complicated  change,  since  it 
does  not  follow  any  simple  law.  Within  each  poly- 
amylose  series  the  fermentative  behaviour  of  the 
members  is  independent  of  the  degree  of  polymeris¬ 
ation.  Hydrolysis  of  a-di-  and  a-tetra-amylosc  or  of 
p-tri-  and  (3-hexa-amylose  occurs  qualitatively  and 
quantitatively  similarly,  so  that  the  enzyme  appears 
directly  to  attack  the  associated  molecule.  Under 
like  conditions,  tri-  and  hexa-amylose  are  more 
rapidly  attacked  than  di-  and  tetra-amylose  and 
are  smoothly  transformed  into  dextrose  in  100% 
yield,  whereas  with  the  a-polyamyloses  a  “  false 
equilibrium  ”  is  somewhat  rapidly  established  and 
quantitative  production  of  dextrose  can  be  secured 
only  by  the  use  of  large  amounts  of  enzyme.  Appar¬ 
ently  fission  of  the  a-  and  ^-polyamyloses  is  due  to 
two  different  enzymes.  The  enzymes  under  observ¬ 
ation  are  specifically  adapted  to  certain  chemical 
structures  of  the  substrates  and  not  to  definite  degrees 
of  association  or  polymerisation.  The  observations 
also  bring  new  indirect  evidence  of  the  structural 
difference  of  the  a-  and  p-polyamyloscs  and  of  their 
non-identity  with  the  fundamental  components  of 
starch.  H.  Wren. 

Structure  of  starch.  E.  Peiser  (Z.  physiol. 
Chem.,  1926,  161,  210 — 217). — Starch,  aeetylated  in 
the  cold,  yields  a  compound,  C48H56042Ac26,  [a]26 
4-276-3°,  which  on  hydrolysis  regenerates  the  original 
amylose.  If  the  acetylation  is  carried  out  at  55°, 
a  substance,  C^IL^O^Ac^,  is  obtained.  A  third 
acetyl  derivative,  C^H^O^Ac^,  is  obtained  by 
warming  the  compound  C48H56042Ac26  with  phos¬ 
phorus  pentachloride,  and  this  on  further  acetylation 
yields  the  higher  acetyl  derivative,  C24H28022Ac14. 

P.  W.  Clctterbdck. 

Relation  of  lichosan  to  lichenin.  H.  Pring¬ 
sheim  and  0.  Roctala  (Annalen,  1926,  450,  255 — 
272). — The  criticisms  of  Bcrgmann  and  Knehe  (A., 
1926,  1230)  are  refuted.  In  contrast  with  the  grey 
powder  obtained  by  these  authors,  pure  white 
lichosan  can  be  dried  satisfactorily.  The  viscosity 
curve  of  lichosan  in  water  shows  that  the  particles 
are  smallest  at  70° ;  the  mol.  wt.  determined  at  this 
temperature  by  the  Barger-Rast  method  is  162, 
that  of  a  glucose  anhydride.  The  viscosity  curve 
resembles  that  of  eellosan,  except  that  with  rise  of 
temperature  from  70°  to  100°  the  viscosity  rises  only 
slightly.  At  45°,  the  mol.  wt.  is  about  486.  [a]D 
in  water  0;  in  2iV-sodium  hydroxide  4-33-5°;  in 
95%  pyridine  4-93-2°. 

_ Lichosan  has  been  prepared  by  another  method. 
Lichenin  aeetylated  by  acetic  anhydride  and  a  trace 
of  sulphuric  acid  gives  lichenin  acetate,  CgH7OaAo;_, 
[»]d  -17-7  to  23-1°  in  chloroform  (Hess  and  Sehultze, 
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A.,  1926,  715),  which  is  hydrolysed  to  iichenin  by 
methyl-alcoholic  ammonia,  if  this  contains  a  little 
water.  Lichenin  acetate  heated  with  naphthalene 
gives  pure  white  lichosan  acetate,  C6H7OsAc3,  [a]20 
—21-8°  in  chloroform,  mol.  wt.  in  phenol  327—445. 
This  hydrolyses  under  the  conditions  employed  with 
lichenin  to  lichosan,  identical  with  that  obtained  by 
heating  lichenin  in  glycerol. 

The  association  of  molecules  in  a  polysaccharide 
is  considered  to  be  due  to  molecular  valencies.  These 
give  with  lichosan  polymerides  of  3 — 7  mols. ;  the 
simple  “  elementary  substance  ”  nevertheless  exists, 
and  there  is  no  reason  for  assuming  that  chemical 
changes  occur  during  deassociation. 

E.  W.  Wignai.l. 

[Lignin.]  W.  Fuchs  and  E.  Honsig  (Ber.,  1926, 
59,  [B],  2850 — 2856). — A  criticism  of  the  work  of 
Schmidt  (A.,  1925,  i,  1370,  and  previous  abstracts). 
Treatment  of  wood  with  chlorine  dioxide  and  sodium 
sulphite  gives  products  the  total  wTeight  of  which, 
calculated  to  ash-free  material,  does  not  differ  greatly 
from  the  weight  of  the  initial  substance.  In  spite 
of  this,  decomposition,  oxidation,  and  hydrolysis 
occur.  Elementary  analysis  of  the  initial  material 
and  the  products  derived  therefrom  shows  that 
about  one  fourth  of  the  initial  carbon  is  oxidised  to 
carbon  dioxide,  oxalic  acid,  etc.  In  the  course  of 
the  treatment,  the  original  methoxyl  content  dis¬ 
appears  completely.  Hence  the  decomposition  takes 
place  mainly  at  the  expense  of  the  lignin.  Elementary 
analysis  also  indicates  that  even  if  lignin  persists 
in  individual  fractions,  its  composition  must  differ 
widely  from  that  of  original  lignin.  The  greater 
part  of  the  lignin  appears  to  suffer  complete  decom¬ 
position,  as  would  be  expected  from  the  behaviour 
of  phenols  under  similar  conditions.  Experience 
with  individual  lignin  preparations  indicates  the 
possibility  that  they  may  yield  polysaccharides  in 
small  amount,  but  not  to  the  extent  assumed  by 
Schmidt.  The  expression  “  polysaccharides  from 
lignin  ”  is  not  admissible.  H.  Wren. 

Crystalline  nature  of  the  chief  constituent  of 
ordinary  coal.  C.  S.  Fox  (Nature,  1926,  118, 
913). — Coal  from  the  Raniganj  coalfield  contains 
one  main  constituent  (“  vitro-clarain  ”  or  “  anthra- 
xylon  ”),  which  simulates  a  crystalline  structure, 
together  with  resinous  substances,  fusain,  and  inor¬ 
ganic  matter.  A.  A.  Eldridge. 

Crystalline  nature  of  the  chief  constituent  of 
ordinary  coal.  M.  C.  Stopes  (Nature,  1926,  118, 
913). — Polemical  (cf.  Fox,  preceding  abstract). 

A.  A.  Eldridge. 

Syntheses  of  tetramethylenediamine  and 
pyrrolidine.  W.  Keil  (Ber.,  1926,  59,  [B],  2816— 
2817). — y-Phthalimido-n-butyronitrile  is  reduced  by 
sodium  and  alcohol,  and  the  resulting  substituted 
diamine  is  distilled  with  concentrated  alkali  hydroxide, 
whereby  tetramethylenediamine  is  obtained  in  more 
than  60%  yield.  The  corresponding  hydrochloride 
is  transformed  by  dry  distillation  into  pyrrolidine 
hydrochloride  and  ammonium  chloride.  H.  Wren. 

Additive  compounds  of  halides  of  bivalent 
metals  with  organic  bases.  III.  G.  Scagliarini 
and  G.  Tartarini  (Atti  R.  Accad.  Lincei,  1926, 


[vi],  4,  387—389;  cf.  A.,  1926,  1113).— In  alcoholic 
solution,  hexamethylenetetramine  forms  with  the 
halides  of  bivalent  metals  the  compounds 
CoC12,C6H12N4,  ultramarine ;  CoBr2,C6H12N4,bIue,  and 
NiCI2,C6H12N4,  greenish-yellow.  T.  H.  Pope. 

Action  of  Grignard  reagent  on  amino-acids. 
XII.  Determination  of  free  carboxyl  groups  in 
peptides.  F.  Bettzieche  (Z.  physiol.  Chem.,  1926, 
161,  178—190). — Glycylalanine,  glycylphenylglycine , 
benzoylglycylalanine,  and  benzoylglycylphenylgly- 
cine,  on  esterification  and  treatment  with  magnesium 
phenyl  bromide  and  hydrolysing,  respectively,  give 
yields  of  dibenzyl  ketone,  52% ;  triphenylethanone, 
59%;  dibenzyl  ketone  41%,  and  triphenylethanone, 
50%.  The  method  is  adapted  to  small  amounts 
(40 — 100  mg.)  of  the  following,  the  yields  with  mag¬ 
nesium  phenyl  and  benzyl  bromides  being  tabulated ; 
phenylglycine,  glycine,  alanine,  phenylalanine, 
leucine,  glycylglycine,  hippurylglycine,  glycylalanine, 
hippurylalanine,  glycylphenylglycine,  and  hippuryl- 
phenylglycine.  P,  W.  Clutterbuck. 

Preparation  of  (3-aminoaryl-aliphatic  acids.  I. 
W.  M.  Rodionov  and  E.  T.  Malewinskaja  (Ber., 
1926,  59,  [B],  2952 — 2958). — Piperonal  is  converted 
by  malonic  acid  and  boiling  alcoholic  ammonia  into 
a  mixture  of  piperonylacrylic  acid,  methylencdi- 
oxystyrenedicarboxylic  acid,  and  $-amino-$-piper- 
onylpropionic  acid  hydrochloride,  m.  p.  232 — 234°, 
the  relative  proportion  of  the  latter  increasing  with 
increase  in  the  quantity  of  alcoholic  ammonia, 
p- Amino- p-piperonylpropionic  acid  has  m.  p.  224 — 
225°.  Similarly,  piperonal,  malonic  acid,  and  alco¬ 
holic  methylamine  afford  $-methylamino-$-piperonyl - 
propionic  acid  hydrochloride  (corresponding  act'd, 
m.  p.  199 — 200°).  The  following  compounds  are 
analogously  prepared  :  3 -amino- (3 -ph enylprop ion ic 
acid  hydrochloride,  m.  p.  218°,  and  the  acid,  m.  p. 
228°  (also  obtained  from  benzhydramide) ;  $-amino- 13- 
m-nitrophenylpropionic  acid  hydrochloride,  m.  p.  210— 
211-5°,  and  the  acid,  m.  p.  226 — 227°.  H.  Wren. 

Optically  active,  internally  complex  salts. 
H,.  Ley  and  T.  Temme  (Ber.,  1926,  59,  [B],  2712— 
2719;  cf.  A.,  1917,  i,  707). — a-Bromopropionie  acid 
is  resolved  by  means  of  an  excess  of  cinchonine  in 
acetone  solution  into  its  optical  isomerides,  which 
are  converted  by  an  excess  of  methylamine  at  0° 
into  the  corresponding  a-methylaminopropionic  acid ; 
after  treatment  with  lead  hydroxide  to  decompose 
any  methylamide,  the  latter  are  transformed  into  the 
copper  salts,  (C4Hs02N)«,Cu,2H20,  [a]UUie  +35-2°  and 
34-1°,  respectively.  The  l-acid,  m.  p.  274°  (decomp.), 
has  [a]„rf  —-5-1°,  [a]^.  -6-85°,  whereas  for  the 
d -acid  (from  the  lsevo rotatory  copper  salt),  fa],,,k,» 
+7-92°  is  recorded.  The  hydrochloride  and  sodium 
salt  of  the  Z-acid  have  [«]red  -6-25°  and  [«]rrf  -2-4°, 
respectively.  With  increasing  concentration  of 
ammonia,  the  specific  rotation  of  the  copper  salt  of 
Z-methylalanine  diminishes  to  zero,  and  then  attains 
maximum  lsevorotation,  followed  by  a  decline;  a 
similar  behaviour  is  shown  by  the  corresponding  salt 
of  cZ-alanine,  Attempts  to  prepare  cobaltic  salts 
of  the  active  methylalanines  gave  resinous  pro¬ 
ducts  with  high  optical  activity.  With  potassium 
chloroplatinite,  the  Z-acid  yields  the  salt. 
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K[PtCL,,C1H8N02],  [*U  -12-7°,  [«W  — 16-76° 
in  water.  The  normal  nickel  salt  is  described.  The 
red  cobaltic  salt  of  1  -alanine  has  +475°,  whereas 

the  corresponding  violet  salt  has  [d/]„j  —1315°  in 
50%  sulphuric  acid.  H.  Week. 

Action  of  sodium  hypobromite  on  derivatives 
of  carbamide  and  guanidine.  III.  Y.  Cordier 
(Monatsh.,  1926,  47,  327—339;  cf.  A.,  1914,  i,  258). 
— The  volume  of  nitrogen  (if  any)  evolved  under 
the  prolonged  action  of  sodium  hypobromite  has 
been  determined  for  a  large  number  of  substances, 
including  derivatives  of  carbamide,  thiocarbamide, 
guanidine,  and  the  cyclic  ureides.  The  results  of 
this  and  the  previous  investigations  are  collected  in 
tabular  form.  G.  M.  Bennett. 

Metal  alkyls.  F.  Hein  and  F.  A.  Segitz  (Z. 
anorg.  Ghent.,  1926,  158,  153—174;  cf.  A.,  1925,  ii, 
217). — Tetraethylammonium  iodide  and  tetrapropyl- 
ammonium  iodide  dissolve  in  zinc  ethyl  and  zinc 
methyl,  and  tetraethylammonium  iodide  also  dissolves 
in  cadmium  ethyl,  forming  conducting  solutions. 
With  increasing  dilution,  the  molecular  conductivity 
increases,  and  apparently  tends  to  a  limit.  The 
loose  compound,  NPr4I,ZnEt2,  can  be  separated  from 
the  corresponding  solution.  Since,  according  to 
Walden,  the  tetra-alkylammonium  iodides  can  be 
regarded  as  standard  electrolytes,  the  view  that  the 
alkali  alkyls,  considered  with  respect  to  their  solutions 
in  the  above  metal  alkyls,  are  salts  (cf.  loc.  cit.)  is 
confirmed.  An  approximate  calculation  indicates 
that  in  all  the  solutions  in  metal  alkyls  the  solute 
molecules  are  highly  polymerised.  The  behaviour 
of  various  metals  as  anodes  in  the  electrolysis  of 
solutions  of  sodium  ethyl  in  zinc  ethyl  has  been 
examined.  Antimony,  aluminium,  magnesium,  cad¬ 
mium,  bismuth,  thallium,  gold,  and,  in  certain  cir¬ 
cumstances,  tin,  but  not  copper,  platinum,  iron,  or 
tantalum,  are  attacked  almost  quantitatively  by  the 
ethyl  radicals.  R.  Cdtbhll. 

Action  of  tungsten  hexachloride  on  magnesium 
phenyl  iodide.  (Mlle.)  W.  Brydowna  (Bull.  Soc. 
ehim.,  1926,  [iv],  39,  1771). — The  action  of  tungsten 
hexachloride  on  magnesium  phenyl  iodide  in  ether 
affords  diphenyl  in  50%  yield  (cf.  A.,  1924,  i,  381). 

R.  Brightman. 

Isomeric  changes  in  cyclic  compounds  with 
catalysts.  I.  Hydrocarbons.  M,  N.  Dojarenko 
(J.  Russ.  Phys.  Chem.  Soc.,  1926,  58,  1—15).— The 
isomeric  changes  to  open-chain  structures  of  cyclic  com¬ 
pounds,  e.g.,  hydrocarbons  and  alcohols,  were  studied 
at  250—430°  in  the  presence  of  alumina  as  catalyst. 
The  products  were  fractionated  and  further  separated 
and  identified  by  treatment  with  bromine.  Methyl- 
enecycZobutane  at  400 — 430°  gave  a  fraction,  b,  p. 
31 — -39°/735  mm.,  containing  S-methyl-As-butene, 
S-mcthyl-A^-butene,  and  isoprene,  identified  by  the 
physical  constants  of  the  bromine  derivatives  formed. 
The  fractions  of  higher  b.  p.  gave  p-cymene  and  a 
rubber-like  residue.  It  is  probable  that  isoprene  is 
the  main  product. 

Methyltrimethylene  at  340 — 360°  gave  a  gas, 
chiefly  AMmtene  and  P-methyl-A“-propene.  The 
liquid  portion  was  probably  composed  of  substances, 
CsH6  and  C4H6. 


By  comparing  these  and  other  results,  the  conclusion 
is  reached  that  in  isomeric  changes  of  cyclic  to  open- 
chain  compounds,  the  tendency  is  to  increase  the 
number  of  methyl  groups. 

The  theoretical  significance  of  the  reactions  is  dis¬ 
cussed.  The  catalyst  causes,  by  the  influx  of  external 
energy,  the  loosening  of  a  C — C  linking,  with  the 
formation  of  intermediate  labile  forms,  which  give 
various  products,  depending  on  the  external  energy* 
conditions.  In  all  cases,  the  final  product  has  a 
smaller  energy  content  than  the  initial  compound,, 
as  is  shown  by  the  values  calculated  from  Fnjans’ 
and  Huckel’s  data  for  C — C  and  C — H  linkings  in 
rings  and  chains.  M.  Zvegintzov. 

Isomeric  transformations  of  cyclic  compounds 
under  the  influence  of  catalysts.  I.  Isomeris¬ 
ation  of  cyclic  hydrocarbons  with  aluminium 
oxide  as  catalyst.  M.  Dojarenko  (Ber.,  1926,  59,. 
[J?],  2933 — 2948). — A  more  extended  account  of  work 
already  reported  (preceding  abstract).  H.  Wren. 

Isomeric  changes  in  cyclic  compounds  with 
catalysts.  II.  Dehydration  of  the  alcohols  C4HgO. 
III.  Dehydration  of  the  alcohols  C5H10O. 
M.  N.  Dojarenko  (J.  Russ.  Phys.  Chem.  Soc.,  1926, 
58,  16—26,  27 — 38;  cf.  preceding  abstract). — II. 
cycZoPropylearbinol,  cycZobutanol,  and  allylcarbinol 
were  investigated  by  the  method  described  in  Part  I. 
cycZoPropylcarbinol  gave  a  liquid  and  a  gaseous 
product :  propylene  (main  product),  erythrene  and 
butylene  (traces).  The  liquid  contained  Water  (which 
increased  with  rise  of  temperature)  and  an  oil  (which 
decreased)  consisting  of  aldehydes,  cycZobutanone,  and 
polymerides.  Some  carbon  was  also  deposited.  The 
proportions  of  the  products  depend  on  the  temper¬ 
ature.  cycZoButanol  at  360 — 390°  gave  propylene, 
erythrene,  water,  carbon,  and  traces  of  cycZobutanone, 
aldehydes,  and  polymerides.  Erythrene  gave  two- 
storeoisomeric  tetrabromides,  m.  p.  39°  and  118°. 
Allylcarbinol  (into  which  cycZopropylcarbinol  often 
isomerises)  at  400°  gave  results  analogous  to  the 
cyclic  compounds.  The  cyclic  alcohols  isomcrise  to 
an  open  chain,  which  is  then  split,  giving  propylene 
as  the  main  product. 

III.  McthyleycZopropylcarbinol  was  treated  at  240 — 
265°  and  at  350 — 365°.  The  effect  of  rise  of  temper¬ 
ature  -was  as  before.  The  products  "were  mainly 
piperylene  and  divinylmethane,  with  a  little  methyl- 
cycZobutene  (identified  by  its  dibromide,  b.  p.  66 — 73°/ 
13  mm.,  d f  1-744,  1-576),  i.e.,  there  was  some  3-  to 
4-ring  isomerism. 

MethylcycZobutanoI  at  370 — 375°  and  at  410 — 420° 
gave  mainly  isoprene  and  p-methyl-Afl-butene,  to¬ 
gether  with  cymene  and  a  rubber-like  residue.  There 
was  a  complete  analogy  in  behaviour  and  proportions 
of  products  obtained  with  the  preceding  case. 

cycZoButylcarbinol  at  415 — 430°  gave  mainly  cydo- 
pentene,  b.  p.  43— 44°/751  mm.,  d\°  0-7776,  n10  1-4287. 
No  open-chain  compounds  or  polymerides  were 
formed. 

By  grouping  the  alcohols  according  to  homologous 
series,  it  is  found  that  the  dehydration  products  are 
also  in  series.  Water  is  often  eliminated  in  the  1  : 3. 
positions  (*‘  abnormal  ”),  and  may  be  followed  by 
migration  of  a  hydrogen  atom. 
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The  energy  relations  discussed  in  the  previous 
papers  hold  good.  All  the  reactions  are  shown  to  be 
in  accordance  with  the  principle  that  the  final  product 
has  the  smaller  energy  content.  M.  Zvegktzov. 

Condensations  of  chloral  and  bromal  with 
phenolic  ethers  in  presence  of  anhydrous  alumin¬ 
ium  chloride.  E.  E.  Harris  and  G.  B,  Frank- 
forter  (J.  Amer.  Chem.  Soc.,  1926,  48,  3144 — 
3150). — The  following  compounds  were  prepared  by 
condensing  chloral,  bromal,  dibromoaoetaldehyde, 
bromoacetal,  and  chloral  alcoholate  with  the  appro¬ 
priate  aromatic  derivatives,  in  carbon  disulphide 
solution  in  presence  of  aluminium  chloride  at  0°  (cf. 
Frankforter  and  Kritchevsky,  A.,  1914,  i,  1059) : 
fip/3-trichloro-act-diphenylethanc,  m.  p.  64°;  (3(3(3-tri- 
chloro-aa-ditolylethane,  m.  p.  89°;  fifiP-triehloro- 
«a  -  dianisylethane ;  gpp  -  trichloro  -  «a  -  diphenetyl  - 
ethane,  in.  p.  105-5°;  $$$4richloro-<ia.-di-{§-methoxy- 
m-tolyl)elhane,  m.  p.  159°;  $$$-lrichloro-act-di-{Q- 
dhoxy-m4olyl)ethane,  m.  p.  128°;  ppfi-tribromo- 
aa-diphenylethane,  m.  p.  76°;  $$$4ribromo-aa-ditolyl- 
ethane,  m.  p.  104°;  p p p -Iribromo -  a o.-dianisylethane, 
m.  p.  115°;  ppp-tribromo-aa-diphenetylethane,  m.  p. 
118° ;  $$$4ribromo-aa.-di-(G-methoxy-m-tolyl)eth<me, 
m.  p.  192°;  $$$4ribromo-<xx-di-(8-dhoxy-m.4olyl)- 
ethane,  m.  p.  171°;  $$-dibromo-az-dianisyldhane, 
m.  p.  122°;  pp-dibromo-ax-diphenelylelhune,  m.  p, 
104° ;  fi$-dibromo-<xa.-di-(Q-methoxy-m4olyl)ethane, 
m.  p.  152°;  ftp -dibromo-xa-di-fi- ethoxy -m-tolyl)- 
ethane,  m.  p.  131°;  -  bromo  -  aa  -  dianisyldkane, 

liquid;  and  p-bromo-xz-dipheneiylethane,  liquid.  The 
following  ethylene  derivatives  were  obtained  by 
treating  the  above  compounds  with  alcoholic  potass¬ 
ium  hydroxide  :  pp-dichloro-ax-dipheny]-,  m.  p.  80°; 
pp-dichloro-aa-ditolyl-,  m.  p.  85°;  pp-dichloro-aa-di- 
anisyb,  m.  p.  109°;  pp-dichloro-aa-diphcnetyl-,  m.  p. 
105°;  ^-dibromo- ax-diphenyl-,  m.  p.  84°;  (3(3-di- 

bromo- aa-ditolyl-,  m.  p.  118°;  $$-dibromo- xx-dianisyl - , 
m.  p.  91°;  $$-dibromo-xx-diphenelyl- ;  $-bromo-xx- 
dianisyl-,  m.  p.  85°;  $-bromo-ax-diphendyl-,  m.  p. 
64°;  $-bromo-oux-di-[6-mdhoxy-m-tolyl)-,  m.  p.  105°; 
aa-dianisyl-,  m.  p.  142°;  and  xx-diphenetyldhylene, 
m.  p.  138°.  When  heated  on  the  steam-bath  with 
sodium  ethoxide,  the  trihalogenodiphenylethanes  and 
the  corresponding  ditolyl  derivatives  are  converted 
into  diphenylacetic  acid  and  ditolylacetic  acid,  re¬ 
spectively.  The  nucleus-substituted  trihalogenodi¬ 
phenylethanes,  di-  and  mono-halogenoethylenes 
yield,  when  heated  with  sodium  ethoxide  in  a  sealed 
tube  at  180 — 200°,  the  corresponding  tolanes;  di- 
elhoxytolane, ,  m.  p.  160°,  is  described.  Metallic 
sodium  in  boiling  benzene  converts  the  trihalogeno- 
ethanes  into  symmetrically  substituted  stilbenes,  and 
the  dihalogenoethylenes  into  tolanes.  When  boiled 
with  silver  oxide  in  aqueous  suspension,  the  tribromo- 
ethanes  arc  oxidised  to  substituted  benzoic  acids, 
whilst  oxidation  of  the  trihalogenocthanes  with 
chromic  acid  in  glacial  acetic  acid  affords  substituted 
bonzophenones.  F.  G.  Willson. 

Arylsulphonyl  chlorides.  E.  Gebaueh-Ful- 
negg  and  F.  Riesenfeld  (Monatsh.,  1926,  47,  185 — 
206). — When  bcnzenesulphonyl  chloride  is  treated 
with  sodium  iodide  in  acetone  solution  (cf.  Finkei- 
stein,  A,,  1910,  i,  453),  the  main  products  are  asc'-di- 


phenyldisulphone  and  sodium  benzonesulphinate, 
iodine  being  liberated.  A  little  benzenesulphonyl 
iodide  is  also  formed.  Similar  results  aro  obtained 
in  liquid  sulphur  dioxide  solution.  When  zinc-dust  is 
added  to  the  reaction  mixture,  benzenesulphinic  acid  is 
obtained  in  70%  yield,  with  some  benzenesulphonic 
acid.  From  benzenesulphonyl  chloride  and  pyridine 
in  ether,  C5H.N,PlrS02Cl,  m.  p.  110—112°  (Schwartz 
and  Dehn,  ibid.,  1918,  i,  61),  is  formed,  but  the  com¬ 
pound  (C5H5N)2Ph-S02Cl  eoukl  not  be  obtained.  In 
the  absence  of  a  solvent,  however,  owing  to  the 
instability  of  solutions  of  the  additive  compound 
towards  moisture,  only  pyridinium  benzenesulphonatc, 
m.  p.  132—133°,  can  bo  isolated;  this  is  also  formed 
when  a  solution  of  benzenesulphonyl  chloride  in 
pyridine  is  electrolysed  or  treated  with  sodium  iodide. 
Similarly,  when  o-  and  p-toluenesulphonyl  chlorides 
and  p-chlorobcnzenesulphonyl  chloride  are  heated 
with  pyridine,  the  corresponding  pyridinium  salts, 
m.  p.  121—123°,  115—120°,  and  137—140°,  re¬ 
spectively,  are  produced,  whilst  naphthalene-1  : 5- 
disulphonyl  chloride  gives  dipyridinium  mphthalene- 
1  :  o-disulphonate ,  m.  p.  245°,  at  the  ordinary  tem¬ 
perature.  Quinoline  and  benzenesulphonyl  chloride 
give  quinolinium  benzenesulphonate,  m.  p.  126 — 127°. 
There  is  no  indication  of  the  formation  of  free  aryl- 
sulphonyl  radicals  in  any  of  the  above  experiments. 
An  equimoiecular  mixture  of  benzenesulphonyl 
chloride  and  pyridine  affords,  on  treatment  with 
0-5— 2-0  mols.  of  potassium  hydroxide  solution,  an 
intense  reddish-violet  colour.  Homologues  of  pyr¬ 
idine  give  a  pomegranate-red ;  other  cyclic  bases  give 
no  coloration.  Other  sulphonyl  chlorides  may  be 
used,  the  colour  being  discharged  by  light  and  oxidis¬ 
ing  agents  in  the  cold,  and  by  acids  on  heating. 
This  test  is  the  most  delicate  colour  reaction  of 
pyridine  known;  it  is  given  by  10  c.c.  of  0*01% 
aqueous  pyridine  or  of  a  0-002%  solution  in  6% 
alcohol.  H.  E.  F.  Notton. 

Space  formula  of  diphenyl.  E.  E.  Turner 
and  R.  J.  W.  Le  Fevre  (Chem.  and  Ind.,  1926, 
831 — 833). — The  literature  is  reviewed,  and  a  new 
theory  is  put  forward  to  explain  the  existence  of 
optical  activity  among  derivatives  of  diphenyl. 

Photochemical  reactions  in  the  o-nitrotri- 
phenylmethane  series.  I.  Tanasescu  (Bull.  Soc. 
chim.,  1926,  39,  [iv],  1718 — 1724). — 2  :  4  -Dinitrotri- 
phenybnethane  on  insolation  behaves  similarly  to 
o-nitrotriphenylraethane  (A.,  1926,  1247),  affording 
in  neutral  solution  the  red  o-quinone  derivative  and 
in  pyridine  the  green  nitrosocarbinol.  Since  2-nitra- 
and  2  :  4-dinitro-4' :  4"-diaminotriphenylmethane  on 
insolation  in  benzene  are  rapidly  isomerised  to  the 
corresponding  (colourless)  nitroso-carbinols,  the 
stability  of  hexanitrotriphonylmethane  under  similar 
conditions  is  attributed  to  the  electronegative  char¬ 
acter  of  the  substituent  groups,  and  not  to  the  accumul¬ 
ation  of  nitro-groups  ortho  to  the  methine  carbon 
atom.  2  :  4-Dinitrobenzylidene  chloride  with  benzene 
and  aluminium  chloride  affords  2  :  4 -dinitrotriphenyl- 
melhane,  m.  p.  93 — 94°.  2-Aiiro-4' :  4 "-diaminotri- 
phenylmdhane,  m.  p.  64°,  and  2  :  i-dinilro-4' :  4 "-di- 
aminotriphenylmethane,  m,  p.  132°,  are  obtained  by 
the  condensation  of  aniline  with  the  nitrobenzalde- 


hyde  in  chloroform  solution  in  the  presence  of  sulph¬ 
uric  acid,  'I-Nitroso-i' :±',-diamitwiriphcnylcarbinoi , 
colourless,  has  m.  p.  151°,  and  4-nilro-2-nUroso-i' :  4"- 
diaminotripkenylcarbinol,  m.  p.  227°- 

R.  Bbightjian. 


Coloured  hydrocarbons.  I.  A.  A.  Vanscheidt 
(J.  Russ.  Phys,  Chcrn.  Soc.,  1926,  58,  39 — 54). — A 
resume,  of  the  work  of  Thiele,  Graebe,  Kauffmann, 
and  Staudinger  on  the  preparation  and  properties  of 
coloured  hydrocarbons  of  the  diphenylene-ethene  type, 
and  a  discussion  of  the  possibilities  of  its  extension. 

Substances  of  the  type  if  sym¬ 

metrical,  can  be  easily  synthesised  by  the  action  of 
metals  on  halogen  derivatives  of  the  fluorenes;  if 
unsymmetrical,  by  the  action  of  alcoholic  potassium 
hydroxide  on  a  mixture  of  the  appropriate  fluorene 
and  halogen  derivative  in  acetone.  The  resulting 
hydrogenated  derivatives  are  colourless,  crystalline 
compounds,  easily  oxidised  in  pyridine  by  silver 
oxide  on  gentle  warming,  or  by  air  and  alcoholic 
potassium  hydroxide  in  the  cold  to  the  coloured 
hydrocarbons.  Their  properties,  behaviour,  and 
relation  to  the  colourless  hydrogenated  derivatives, 
“  hydrobifulvenes,”  are  closely  analogous  to  those 
of  dyes  of  the  indigo  series  and  their  leuco-bases. 

M.  Zveqintzov. 

Coloured  hydrocarbons.  III.  Synthesis 
of  naphthalene  derivatives  of  bifluorenyl. 
A.  A.  Vanscheidt  (J,  Russ.  Phys.  Chem.  Soc., 
1926,  58,  69 — 83;  cf.  preceding  abstract). — Bis- 

chrysojiuorenyl,  V6^>CH-CH<V«3^  ,  m.  p.  221°, 
G10  G  >H6 

and  bisdi-a.-naphthofl'uorenyl,  Y10  CH-CH<V10“ 

Ci0H6  C10H6 

m.  p.  353 — 355°  (obtained  by  boiling  an  acetone 
solution  of  the  bromide  with  copper  powder),  are 
described.  Both  symmetrical  and  unsymmetrical 
hydrocarbons  are  synthesised  by  the  action  of  alcoholic 
potassium  hydroxide  on  a  mixture  of  the  fluorene 
and  its  halide  in  acetone.  B isdi-a.- napk thofluorenyl, 
m.  p.  353°,  jhtorenyld  i  -  a  -  naph  th  qfl  uorenyl,  m.  p.  270°, 
and  chrysojluorenyld i-a.-napMhofl uorenyl,  m.  p.  267°, 
are  thus  prepared.  All  three  on  oxidation  with  lead 
oxide  give  vividly-coloured  substances.  Chryso- 
fluorene  and  fluorenyl  chloride  arc  not  condensed  by 
alcoholic  potassium  hydroxide  in  acetone.  When 
the  fluorenes  are  treated  with  alcoholic  potassium 
hydroxide,  colours  are  developed,  probably  due  to  the 
formation  of  alkali  metal  complexes  with  the  active 
methylene  group,  which  then  react  with  the  halogen 
derivatives  to  give  the  hydrocarbons. 

M.  Zvegiktzov. 


A lkylanthr  acenes  and  “  transannular  tauto- 
merism.”  II.  E.  nr,  B.  Barnett,  J.  W.  Cook, 
and  M.  A.  Matthews  (Ber.,  1926,  59,  [ill,  2863 — 
2877;  cf.  A.,  1926,  1030).— 1  :  5-Diehloroanthrone  is 
converted  by  magnesium  methyl  iodide  into  1  :  o-di- 
dhloro  -  9 -  hydroxy -9  -  methyl-9  :  10  -  dihydroanthracem, 
m.  p.  115 — 116°,  which  is  readily  transformed  bv 
mineral  acid  in  the  presence  of  glacial  acetic  acid 
into  1 :  o-dichloro-9-methylanthracene,  m.  p.  115°. 
1  :  5- Dichloro-9 -hydroxy-9- ethyl-9  : 10 - dihydroantkr - 
acme,  m.  p.  120°,  and  1  :  Z-dichloro-9  -ethylanthracene. 


m.  p.  108°,  are  similarly  prepared.  The  action  of 
magnesium  n-  or  iso-propyl,  «- butyl,  or  isoamyl 
bromide  on  1  :  5-diehloroanthrone  gives  either  un¬ 
changed  initial  material  or  1  :  5-dichloroanthraceno ; 
bromination  of  a  viscous  oil  obtained  by  the  aid  of 
magnesium  isopropyl  bromide  affords  a  compound, 
Ci,H13Cl2Br3,  m.  p.  184°.  1  : 5-Diehloro-9-methyl- 

anthracene  is  converted  by  bromine  (1  mol.)  into 
1  : 5-dicMoro-9-brommnethylan(hracene,  m.  p.  180 — 
184°  (or,  possibly,  a  mixture  of  this  substance  with 
1 :  5 -dichloro- 10 -bromo- 9 -methylene-9  ;  10-dihydro- 
anthracene),  which  is  also  obtained  by  the  action  of 
hydrogen  bromide  on  a  solution  of  1  : 5-diehloro-9- 
hydroxymethylanthraeene  in  boiling  benzene.  1  :  5- 
D  ich  loro-9-chlorome.thijlan  thracene,  in.  p.  149°,  is 
obtained  by  chlorination  of  1  :  5-diehloro-9-methyl- 
anthraeene  suspended  in  cold  carbon  tetrachloride  or 
from  1 :  5-dichloro-9-hydroxymethylanthracene  and 
hydrogen  chloride ;  in  the  latter  action,  a  compound, 
m.  p.  about  290°  (decomp.),  probably  di-1  :  5-dichloro- 
9-anthranyl  methyl  ether,  is  also  produced.  1  :  5-Di- 
ddoro-9-acetoxymethylanthracene,  m.  p.  149°,  from 
the  bromo-compound,  sodium  acetate,  and  acetic 
acid,  i3  hydrolysed  by  alcoholic  potassium  hydroxide 
to  1 :  5-dichloro-9-hydrozymetkyIanthracene,  m.  p.  138 — 
139°  (phenylurelhane,  m.  p.  179°),  which  is  reconverted 
into  the  original  acetate  by  acetic  anhydride  and 
pyridine  and  oxidised  to  1:5:1':  5'-tetraehlorodi- 
anthrone.  Direct  hydrolysis  of  1  : 5-dichloro-9- 
bromomethylanthracene  in  boiling  aqueous  acetone 
in  presence  of  calcium  carbonate  yields  a  hydroxy- 
compound,  m.  p.  133 — 134°  ( phenylurelhane ,  m.  p. 
193°),  which  when  treated  with  acetic  anhydride 
gives  the  above  acetate,  m.  p.  149°  (after  repeated 
crystallisation  of  the  crude  product),  and  is  oxidised 
to  1:5:1':  5'-tetrachIorodianthrone.  The  follow¬ 
ing  derivatives  of  1  : 5-dichloroanthracene  are  de¬ 
scribed  :  9 -methoxymeihyl-,  m.  p.  154°;  9- ethoxy  - 
methyl-,  m.  p.  105 — 106°;  9 -anilinomethyl-,  m.  p. 
190°;  9-dimeihylaminophenylmethyl-,  m.  p.  195°. 
Treatment  of  1  :  5-dichloro-9-bromomethylanthracene 
with  pyridine  or  of  1  :  5-dichloro-9-methylanthracene 
with  pyridine  and  bromine  affords  1  :  5-dichloro-9- 
anthranylmethylpyridinium  bromide,  m.  p.  250°  (de¬ 
comp.)  after  darkening  (corresponding  picrate ,  m.  p. 
212°).  Nitrogen  peroxide  converts  1  :  5-dichloro-9- 
methylanthracene  into  1  :  5 -dichloro- 1 9 -nilro-9 -methyl - 
anthracene,  m.  p.  174°.  1 : 5-Dichloro-9-bromo- 

methylanthracene  is  transformed  by  magnesium 
methyl  iodide,  magnesium  phenyl  bromide,  or  by 
copper  powder  in  boiling  xylene  into  a  substance , 
CmH18C)4,  m.  p.  287°  (decomp.)  [a  by-product,  m.  p. 
205°  (decomp.),  is  also  obtained  when  the  Grignard 
reagents  arc  used], 

1  :  5-DIchloro-9-methylanthraeone  is  converted  by 
an  excess  of  bromine  into  1  :  5-dichloro-Q  :  10-dibromo- 
9-bromomethyl-9  :  10 -dihydroanthracene,  m.  p.  130 — 
132°  (decomp.),  which  is  decomposed  when  heated 
into  1  :  5-dichloro-9-bromomethylanthracene  and  1 :  5- 
dkJiloro-\9-bromo-9-bromomdhy!ene-9 : 10-dihydroaiilhr- 
acene,m.  p.  192°  (decomp.) ;  the  latter  compound  is  also 
obtained  as  by-produet  of  the  above  bromination, 
but  is  most  conveniently  isolated  by  slowly  distilling 
a  solution  of  1 : 5-dichloro-9-methylanthracene  in 
benzene  containing  an  excess  of  bromine.  Hydrolysis 


of  the  tribromo-derivative  in  aqueous  acetone  in  the 
presence  of  calcium  carbonate  affords  two  compounds, 
ClsHl0OCl2  and  ClsHrO,GUBr,  m.  p.  191—192°  and 
179—181°,  respectively.  1  :  b-Dichloro-9-bromo-10- 
ethoxy-0-ethoxymethyl-9  :  10 -dihydroanthracene,  m.  p. 
120 — 121°,  and  1  :  b-dichloro-0-bromo-10-anilino-9- 
anilinomethyl-9  :  10-dihydroanthracene,  m.  p.  160 — 
162°,  are  described.  The  tribromo-compound  is  con¬ 
verted  by  pyridine  into  the  pyridinium  bromide 
described  above.  1  :  5-Dichloro-10-anilino-0-bromo- 


methylene- 9  :  10 -dihydroanthracene  has  m.  p.  140 — - 
141°.  1:5-  Dichloro  - 10  -  bromo  -  9  -  bromomethylene  - 

9 :  10-dihydroanthracene  is  converted  by  copper 
powder  in  boiling  xylene  into  the  substance, 
C30H16Cl4Br,,,  m.  p.  309°  (decomp.). 

1  : 5-Dichloro-9-ethylanthracene  is  converted  by 
bromine  (1  mol.)  into  1  : 5-dichloro-9-a-bromoethyl- 
anthracene,  m.  p.  135 — 136°  (decomp.),  and  by  the 
halogen  (2  mols.)  into  1  :  o-dichloro-9  :  lO-dibromo-9-v.- 
bromoethyl-9  :  10-dihydroanthracene,  m.  p.  126 — 127° 
(decomp.),  which  is  converted  into  the  monobromo- 
derivative  in  boiling  toluene.  1  : 5-Dichloro-O-x- 
acetoxyethylanthracene,  m.  p.  156 — 157°,  is  described. 

H.  Wren. 


Structure  of  the  benzene  nucleus.  V.  ineso- 


Derivatives  of  anthracene.  C.  K.  Ingold  and 


P.  G.  Marshall  (J.C.S.,  1926,  3080— 3089).— The 
reactivity  of  the  meso-carbon  atoms  of  anthracene 
may  be  due  to  disturbance  of  valency  round  the 
central  ring,  or  to  a  dissociable  ^-linking.  In  the 
latter  case,  9 :  10-diarylanthracenes  might  show 
properties  similar  to  those  of  hexa-  arylethanes.  This 
is  found  to  be  the  case ;  the  colourless  compounds 
form  coloured  solutions,  and  colorimetric  determin¬ 
ations  of  the  degree  of  dissociation  yield  results  con¬ 
sistent  with  a  reversible  unimolecular  reaction. 


Further,  p-substituents  influence  dissociation,  and  in 
ionising  solvents  dissociation  is  partly  ionic.  The 
following  have  been  prepared  :  9  :  IQ-dianilino-O  :  10- 
diphenyl- 9  :  10-dihydroanthracene,  m.  p.  232 — 234°  ; 
9  :  10-diphenyl-9  :  10-dihydroanthracene,  m.  p.  222— 
225°  ( disodio -  and  dipotass io -  deri  va t i ves ) ;  9  :  10-di- 
hydroxy  -  9  :  10  -  di  -  p  -  tolyl  -  9  :  10  -  dihydroanthracene , 
softens  at  270°,  m.  p.  275° ;  9  :  10-di-p-tolylanthracene, 
m.  p.  278 — 279°  ( dipotassio -  and  dtsodio-derivatives) ; 
9:10-  dihydroxy  -  9  :  10  -  di  -  p  -  chlorophenyl  -  9  :  10  -  di  - 
hydroanthracene,  m.  p.  267°  (decomp.);  9  :  10-di-p- 
chlorophenylanthracene,  m.  p.  306 — 307-5° ;  9  : 10-di- 
p-chlorophenyl-9  :  10-dihydroanthracene  (isomerides, 
m.  p.  about  206°  and  about  165°) ;  9  :  10-dihydroxy - 
9  :  lO-di-p-bromophenyl-9  :  10-dihydroanthracene,  m.  p. 
273 — 274° ;  9  :  10-di-p-bromophenylanthracene,  shrinks 
at  315°,  m.  p.  326 — 327° ;  9  :  10-dihydroxy-0  :  10-di-p- 
anisyl-0 :  10-dihydroanthracene,  m.  p.  258 — -262°; 
9  :  10-di-p-anisylanthracene,  m.  p.  282°;  2 -chloro- 

9 : 10-dihydroxy-9 :  lO-diphenyl-9 : 10-dihydroanthracene, 
m.  p.  220 — 221°;  2-chloro-9  :10-diphenijlanthracene, 
m.  p.  193°;  2-bromo-Q  \  10-dihydroxy-9  :  10-diphenyl- 
9  :  10-dihydroanthracene,  m.  p.  206 — 209° ;  2 -bromo- 
9  ;  IQ-diphenylanthracene,  m.  p.  185 — 187° ;  9 -hydroxy- 
9-triphenylmethylanthrone,  m.  p.  183 — 190°;  9  :  10-di- 
ckloro-9  :  lO-di-p-bromophenyl-9  :  10-dihydroanthracene, 
m.  p.  218°;  and  a  substance,  C26HlSCl2>  m‘  P-  294— 
295°,  of  the  9  :  10-diarylanthracene  type. 

B.  w.  Anderson. 


Molecular  organic  compounds.  I.  Mole¬ 
cular  organic  compounds  of  m-dinitrobenzene, 

2  :  4-dinitrotoluene,  and  2  :  4-dimtrophenol, 
C.  A.  Bttehler  and  A.  G.  Heap  (J.  Amer.  Chem. 
Soc.,  1926,  48,  3168 — 3172). — The  following  new 
molecular  compounds  have  been  prepared  :  benzidine- 
2  :  i-dinitrotoluene  (1:1),  black,  m.  p.  127-6 — 128°; 
benzidine-2  :  4 -dinitrophenol  (1  :  1), brown,  m.  p. 
143-5—143-8°,  or  yellow  (1H,0),  m.  p.  134°  (decomp.) ; 
naphthalene-2  :  i-dinitrophenol  (1:1),  yellow,  m.  p. 
94-7 — 95-0°  (cf.  Hepp,  A.,  1883,  315) ;  and  aniline- 
2  : 4 -dinitrophenol  (1  :  1),  yellow,  m.  p.  76-7 — 77-3° 
(cf.  Kremann,  ibid.,  1906,  i,  834).  The  following  com¬ 
pounds,  previously  known  to  exist  in  solution, 
have  been  isolated :  wi-dinitrobenzene-a-naphthyl- 
amine  (1  :  1),  red,  m.  p.  65-1 — 65-7°,  and  -[3-naphthyl- 
amine,  red,  m.  p.  53-9 — 55-7°  (cf.  Kremann,  loc.  cit.) ; 
TO-dinitrobenzene-naphthalene  (1  :  1),  greenish- 
yellow,  m.  p.  50-7 — 51-6°  (cf.  Kremann,  A.,  1905,  ii, 
77 ;  Hepp,  loc.  cit.) ;  ?»-dinitrobenzene-benzidine 
(1  :  1),  black,  m.  p.  127-6 — 128°;  and  m-dinitro- 
benzene-aniline  (1  :  1),  red,  m.  p.  38-3 — 39-3°  (cf. 
Kremann,  loc.  cit.) ;  2  :  4-dinitrotoluene-oc-naphthyl- 
amine  (1  :  1),  orange-red,  m.  p.  62-9 — 63-7°;  2  :  4-di- 
nitrotoluene-naphthalene  (1  :  1),  colourless,  m.  p. 
60-1 — 60-9°  (cf.  Kremann,  loc.  cit.)]  2  :  4-dinitro- 
phenol-a-naphthylamine  (1  :  1),  red,  m.  p.  107-3 — 
107-7°,  and  -p-naphthylamine  (1  :  1),  reddish- 
orange,  m.  p.  77-6 — 77-9°;  2  : 4-dinitrophenol- 
naphthalene  (1  :  1),  m.  p.  94-7 — 95  0°  (cf.  Hepp,  loc. 
cit). ;  2  :  4-dinitrophenol-aniline  (1  :  1),  yellow,  m.  p. 
76-7—77-3°  (cf.  Kremann,  A.,  1906,  i,  834) ;  2:4- 
dinitrophenol-o-phenylenediamine  (1  :  1),  yellow, 
m.  p.  93-6 — 94-0°,  and  ~m -phenylenediamine  (1  :  1), 
orange-yellow-,  m.  p.  107-9 — 108-2°  (cf.  Kremann, 
ibid.,  1921,  i,  601).  F.  G.  Willson. 

Interaction  of  thiocarbonyl  chloride  and 
chloro-substituted  anilines  and  the  inhibitory 
action  of  ort/io-substituents.  G.  M.  Dyson,  H.  J. 
George,  and  It.  F.  Hunter  (J.G.S.,  1926,  3041 — 
3044). — The  reaction  betw-een  thiocarbonyl  chloride 
and  chloro-substituted  anilines  is  found  to  be  inhibited 
w-hen  one  chlorine  atom  is  ortho  to  the  amino-group, 
and  does  not  take  place  if  there  are  two.  The  follow¬ 
ing  new-  thiocarbimides  are  described  :  2  :  3 -dichloro- 
phenylthiocarbimide,  b.  p.  256— 258°/760 ;  3:4:5- 
trichlorophenylthiocarbimide,  b.  p.  280°  (decomp.) ; 
3:4: 6 -trichhrophenylthiocarbimide,  b.  p.  280°. 
Treatment  of  the  thiocarbimides  with  warm  alcoholic 
ammonia  yields  the  thiocarbamides,  2  :  3 -dichloro- 
phenylthiocarbamide,  m.  p.  148° ;  3:4:  6 -trichloro- 
phenylthiocarbamide,  m.  p.  162°  :  treatment  with 
a  chloroaniline  yields  a  substituted  diphenylthio- 
carbamide;  s-di-2  :  2-dichlorophenylthiocarbamide, 
m.  p.  140°;  s-di-3  :  4  :  5-lrichlorophenylthiocarbamide, 
m.  p.  140°. 

Improved  methods  of  preparation  of  2:6-  and 
3  :  5-dichloroanilines,  3:4:5-  and  3:4:  6-trichloro- 
anilines,  and  2:3:5:  6-tetrachloroaniline  are  given. 

H.  Burton. 

Decomposition  of  substituted  carbamyl 
chlorides  by  hydroxy-compounds.  IH.  In¬ 
fluence  of  substituent  groups.  T.  W.  Price 
(J.C.S.,  1926,  3230 — 3233). — -The  rate  of  decom- 


142 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


position  by  ethyl  alcohol  at  100°  has  been  studied  of 
the  following  substituted  carbamyl  chlorides,  pre¬ 
pared  by  the  action  of  carbonyl  chloride  on  the 
requisite  secondary  amine;  phenylraethyl-,  phenyl- 
ethyl-,  phenyl-n-propyl- ,  m.  p.  45*5° ;  phenylisopropyl-, 
m.  p.  90 — 90-5°;  phmyl-n-buiyl-,  b.  p.  165 — 166°/ 
20  mm.;  phenytisobulyl-,  b.  p.  149 — lol°/19  ram.; 
pkenylisoamyl-,  b.  p.  153 — 153-5°/10  mm.;  phenyl- 
benzyl-,  diphenyl-,  and  o-lolylethyl-carbamyl  chloride, 
m.  p.  36-5 — 37°.  The  mean  velocity  coefficients  of 
the  reaction  arc,  for  the  phenylalkyl  compounds  : 
ethyl,  0-0631;  n-butyl,  0-0545;  ?i-propyl,  0-0527; 
methyl,  0-0427;  isopropyl,  0-215;  isoamyl,  0-0414; 
isobutyl,  0-0295.  The  replacement  of  the  methyl 
group  in  phenylmethylcarbamyl  chloride  by  phenyl 
or  benzyl  decreases  the  reactivity.  H.  Burton. 

Diphenyl  series.  IV.  Halogenation  of  4- 
aminodiphenyl.  J.  Kenyon  and  P.  H.  Robinson 
(J.C.S.,  1926,  3050 — 3054). — 4-Acetamidodiphenyl 

on  bromination  in  acetic  acid  solution  yields  Z-brcrmo- 
4-acetamidodiphenyl  (50%),  m.  p.  161°,  together  with 
4'-bromo-4-acetamidodiphenyl  (30%)  (cf.  Scarborough 
and  Waters,  A.,  1926,  512).  Hydrolysis  of  the  former 
compound  gives  S-bromo-i-aminodiphenyl,  m.-  p.  66°, 
which  on  bromination  furnishes  3 : 5-dibromo-4- 
aminodiphenyl  [ acetyl  derivative,  m.  p.  212°  (Scar¬ 
borough  and  Waters,  loc.  cit.,  give  m.  p.  162°) ; 
diacetyl  derivative,  m,  p.  184°].  4-Dimethylamino- 
diphenyl  on  bromination  yields  (3  lybromoA-dimelhyl- 
aminodiphenyl,  m.  p.  82°,  whilst  4'-nitro-4-amino- 
diphenyl  furnishes  (3  :  5  !)-dibromo-'l'~nilro-i-amino- 
diphenyl,  m.  p.  184°  ( diacetyl  derivative,  m.  p.  228°). 
Nitration  of  3  :  5-dibromo-4-acetamidodiphenyl  gives 
a  dmttro-derivative,  m.  p.  269 — 270°  ( diacetyl  com¬ 
pound,  m.  p.  140°).  Treatment  of  4-aminodiphenyl 
with  V-bromoacetamlide,  followed  by  hydrolysis, 
gives  3-bromo-4-aminodiphenyl.  Chlorination  of  4'- 
chloro-4-acetamidodiphenyl  with  sodium  hypo¬ 
chlorite  gives  4'  :  "R-dichloro-i-acetamidodipheriyl,  m.p. 
128°,  which  is  decomposed  by  warm  acetic  acid  to 
3 : ■i'-dichloro-i-acelamidodvphoiyl,  m.  p.  184°,  a 
small  quantity  of  which  was  obtained  by  the  action 
of  hot  acetic  acid  on  the  unstable  3  :  W-dichloro-4- 
acetamidodiphenyl.  Chlorination  of  3  : 4'-dichloro-4- 
acetamidodiphenyl  gives  3:5: 4'-trichloro-4-acet- 
amidodiphenyl.  H.  Burton. 

Reactions  of  nitroxyl  with  aromatic  nitro- 
derivatives  and  with  azoxy-compounds .  D. 
Bigiavi  (Atti  R,  Accad.  Lincei,  1926,  [vi],  4,  457 — 

459).— Arylnitrosohydroxylamines  (cf.  Angeli,  A., 
1900,  i,  221)  may  be  obtained  by  the  action  on  nitro- 
derivatives  of  nitroxyl,  prepared,  together  with 
nitrous  acid,  when  the  sodium  salt  of  nitrohydroxyl- 
amine,  N(ONa):NO„Na,  is  gently  heated  in  solution. 
In  this  reaction  the  sodium  salt  of  the  nitroxyl  is  first 
oxidised  to  sodium  nitrite  by  the  nitro-compound, 
which  is  transformed  into  the  nitroso-compound,  this 
reacting  immediately  with  the  nitroxyl  to  form  the 
nitrosoarylhydroxylamine.  The  reaction  has  been 
used  to  prepare  m-nitrophenylnitrosohydroxylamme, 
N02-Ci;H4-N0:N-0H,  m.  p.  75 — 76°  (deeomp.),  from 
m  -  din  i  t  robenz  ene ;  p  -  n  iirophe  nyln  ii rosohyd roxylamine , 
m.  p.  73 — 75°  (decomp.);  and  -p-phenyletiebisnitroso- 


hydroxylamine,  C6H4(*N(KN‘OH)2,  blackening,  with¬ 
out  melting  at  90°;  the  last  compound  is  probably 
polymerised. 

Azoxy-compounds  react  similarly  to  the  nitro- 
derivatives  with  nitroxyl,  azoxybenzene  yielding 
azobenzene  and  a  sodium  salt  apparently  of  the 
form  NPhINPh.NONa.  pp'-Dinitroazoxybenzene  and 
p - n i tr oazoxyb enzeri e  give,  together  with  other  pro¬ 
ducts,  respectively  pp'-dlnitroazobenzene  and  p-nitro- 
azobenzene.  T.  II.  Pope. 

o-Chloro-  and  o-bromo-benzeneazonaphthyl- 
hydrazinesulphonic  acids.  J.  Troger  and  H. 
Bertram  (J.  pr.  Chem.,  1926,  [ii],  114,  269 — 286). — 
o-Chlorobenzenediazonium  chloride  couples  with 
a-naphthylamine  at  35 — 40°  in  presence  of  sodium 
acetate,  forming  yellow  4-o-chlorobe7izeneazo-a- 
7iaph(hylammc,  m.  p.  128 — 129°  ( hydrochloride ; 

picrate,  decomp.  201°;  perchlorate  ;  acetyl  deriv¬ 
ative;  berizoyl  derivative,  m.  p.  193°),  which  may  be 
diazotised  in  strong  hydrochloric  acid  solution  at 
45°,  giving  4  -  o  -  chlo robenzeneazo naphthalene  - 1  -  diazon- 
iu77i  chloride,  decomp.  112°.  4:-o-Chlorobe>izeneazo-a- 
7iaphthaleneazo-m-phenylenediamine,  decomp.  180°, 
and  4=-o-chlorobenzeneazo-u.-7iaphthaleneazoresorcinol  are 
described.  Brown  sodium  i-o-chlorobenzeneazonaphth- 
alene-u-diazoniumsulphonate  is  reduced  by  the  cal¬ 
culated  quantity  of  stannous  chloride  to  reddish- 
violet,  amorphous  4-o-chlorobenzeneazo-<x-naphthylhydr- 
azinesvlphonic  acid  ( potassium,  salt;  p -toluidine 
salt,  decomp.  161°).  Other  reducing  agents  such  as 
ammonium  sulphide  (cf.  A.,  1926,  1032)  decompose 
the  compound  altogether.  The  hydrazinesulphonic 
acid  readily  condenses  with  aldehydes  in  presence 
of  hydrogen  chloride.  In  this  way,  the  4-o -chloro- 
be7izeneazo-<x-7iaphihylhydrazo7ie3  of  p-anisaldehydo, 
m.  p.  170°;  cinnamaldehyde,  m.  p.  182°;  salicyl- 
aldehyde,  m.  p.  186°;  p-hydroxybenzaldehyde,  m.  p. 
134°,  and  w-methoxybenzaldehyde,  m.  p.  142°,  are 
prepared.  4  -  o  -  Bromobenzeneazo  -  a  -  naphthylamine 
[hydrochloride ;  sulphate ;  perchlorate,  m.  p.  201° 
(decomp.) ;  picrate,  m.  p.  198°  (decomp.) ;  acetyl 
derivative,  m.  p.  229° ;  benzoyl  derivative,  m.  p.  196°] 
is  successively  converted  into  4-o-bromobenzeneazo- 
naphthalene-<x-diazonium  chloride  {loc.  cit.),  from 
which  4  -  o  -  bromobe7ize7ieazo  -  a.  -  7iaphthale7ieazo  -  0  - 
naphthol,  m.  p.  217 — 218°,  and  i-o-bromobenze'aeazo-?.- 
7iaphthaleneazoresorcinol,  decomp.  181°,  are  prepared; 
potassium  i-o-bromobenze/ieazonaphthalene-a-diazon  - 
iumsulphonate,  ‘k-o-bromobenzeneazo-iz-naphthylhydr- 
azinesulphonic  acid  ( potassium  and  p- toluidme,  m.  p. 
152°,  salts),  and  the  4.-o-bro7nobe7izeneazo-a-naphihyl- 
hydrazones  of  p-anisaldehyde,  m.  p.  164°,  p-tolualde- 
hyde,  m.  p.  185°,  and  cinnamaldehyde,  m.  p.  176°, 
are  described.  The  above  hydrazinesulphonic  acids 
are  more  unstable  than  any  previously  described. 
Attempts  to  prepare  the  bromo-acid  by  the  method 
of  Troger  and  Schafer  {loc.  cit.)  from  4-o-bromobenz- 
eneazonaphthalene- 1  -diazonium  chloride  and  sulphur 
dioxide  were  unsuccessful,  the  products  being  the 
corresponding  diazosulphonic  acid  and  a  sulphone , 
(BrC6H4-N2-C10H6)2SO2.  H.  E.  F.  Notion. 

Constitution  of  the  azo-dyes.  J.  S.  P.  Blum- 
berger  (Chem.  Weekblad,  1927, 24,  2 — 12, 42—50).— 
A  critical  survey  of  our  present  knowledge  of  the 
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constitution  of  the  hydroxyazo-dyes,  indicating  that 
present  conceptions  of  valency  render  many  differences 
of  opinion  meaningless  (cf .  this  vol.,  55).  S.  I.  Levy. 

«.s-p-Niirophenylethylhydrazine,  G.  Bar  ATT  ini 
(Gazzetta,  1926,  56,  821 — 825 ;  cf.  A.,  1924,  i,  578). — 
This  compound  forms  a  yellow  benzoyl  derivative, 
m.  p.  147°;  an  acetyl  derivative,  in.  p.  144°  ;  &  hydro¬ 
chloride,  m.  p.  212°,  and  a  picrate,  m.  p.  125°.  The 
hydrazones  formed  with  aldehydes  and  ketones  give 
no  coloration  with  alcoholic  potassium  hydroxide, 
the  migration  of  the  secondary  hydrazinic  hydrogen 
atom  to  the  nitro-group  and  consequent  formation  of  a 
quinononitronic  complex  salt,  N02K;CgH11N-NICHR, 
which  occurs  with  p-nitrophenylhydrazones,  being 
impossible  in  this  case.  The  formaldehyde  compound 
is  obtained  in  a  1  :  5000  solution  of  the  aldehyde. 
The  as-p-nilrophenylethylhydrazones  prepared  were  : 
formaldehyde,  yellow,  m.  p.  100°;  acetaldehyde,  pale 
yellow,  m.  p.  94°;  o-nitrobenzaldehyde,  orange, 
m.  p.  157°;  m-nitrobenzaldehyde,  pale  yellow,  m.  p. 
262°;  p-dimethylaminobenzaldehyde,  bright  red, 
m.  p.  187° ;  cinnamaldehyde,  pale  yellow,  m.  p.  160° ; 
salicylaldehyde,  pale  yellow,  m.  p.  175° ;  anisaldehyde, 
yellow,  m.  p.  162°;  vanillin,  orange-yellow,  m.  p. 
153°;  piperonal,  pink,  m.  p.  152°;  furfuraldehyde, 
orange,  m.  p.  150°.  T.  H.  Pope. 

Action  of  antimony  trichloride  on  diazotised 
diamines.  [Determination  of  antimony  in 
organic  compounds.]  W.  H.  Gray  (J.O.S.,  1926, 
3174 — 3182). — Diazotised  acetyl-m-phenylenediamine 
and  acetyl-p-phenylenediamine,  when  treated  with 
antimony  trichloride,  form  the  additive  compounds 
di-{m-acetamidobenzenediazonium  ckloride)antimony  tri¬ 
chloride,  m.  p.  94°,  and  di- {p-acetamidobenzenediazo- 
nium  chloride)anlimony  trichloride,  m  p.  147°.  The 
additive  compound  from  the  m-diamine  is  decomposed 
when  warmed  with  dilute  acid.  Decomposition  with 
cold  water  followed  by  treatment  with  chromic 
acid  gives  m-acetamidobenzenediazonium  chromate 
(explodes  violently  on  warming  or  on  treatment  with 
ammonia).  The  additive  compound  from  the  p-di- 
amine  gives  p-acetamidobenzenediazonium  chloride, 
m.  p.  131°,  when  decomposed  by  water,  whilst  boiling 
dilute  hydrochloric  acid  converts  it  into  p-diazoimino - 
benzene  hydrochloride-antimony  trichloride,  (I),  m.  p. 
179°  (decomp.).  This  substance  is  decomposed 
by  water,  giving  p-diazoiminobenzene 
hydrochloride,  explodes  at  155°  {pi- 
crate,  explodes  at  160°;  chromate, 
explodes  at  160°).  Acetic  anhy¬ 
dride  in  bright  sunlight  converts 
p-diazoiminobenzene  hydrochloride 
into  p-acetamidobenzenediazonium 
chloride,  whilst  acetic  anhydride  and  sulphuric  acid 
convert  it  into  a  neutral  compound,  C10H13OfiN3S, 
which  when  treated  with  chromic  acid  or  picric  acid 
yields  p -aceiam idobenze n ediazon ium  chromate,  m.  p. 
136“  (decomp.),  or  p-acetamidobenzenediazonium 
picrate,  m.  p.  146-5°  (decomp.). 

The  method  for  the  determination  of  antimony 
in  organio  compounds  (see  A.,  1922,  i,  404)  has  been 
modified  by  using  oxalic  acid  to  remove 'manganese 
oxides  and  carbamide  to  remove  nitrous  acid.  To 
determine  chlorine  in  presence  of  antimony,  0-2  g. 


of  substance  is  mixed  with  potassium  permanganate 
(1  g-).  a  little  water,  and  concentrated  sulphuric 
acid.  The  liberated  chlorine  is  absorbed  in  potassium 
iodide  solution.  A  small  correction  has  to  be  applied. 

H.  Burton. 

Nuclear  condensation  of  phenols  and  phenolic 
ethers  with  nitriles  to  ketimines  and  ketones  of 
phenols  and  phenolic  ethers.  J.  Houben  [with 
G.  Blaese]  (Ber.,  1926,  59,  [£],  2878— 2891).— In 
the  action  of  hydrogen  chloride  and  nitriles  on  phenols 
the  change  may  affect  the  hydroxyl  group  or  the 
para -hydrogen  atom.  These  changes  are  opposed 
to  one  another  in  such  a  manner  that  reaction  with 
the  hydroxyl  hinders  the  entry  of  tho  radical  into 
the  nucleus,  and  nuclear  substitution  hampers  the 
reactivity  of  the  hydroxyl  group.  Gattermann’s 
synthesis  of  hydroxyaldehydes  and  its  extension  to 
higher  nitriles  appears  to  depend  directly  on  nuclear 
substitution.  Although  phenolic  ethers  react  much 
more  smoothly  than  phenols  in  Gattermann’s  syn¬ 
thesis,  this  does  not  necessarily  appear  to  be  the  case 
when  hydrocyanic  acid  is  replaced  by  other  nitriles 
and  the  use  of  zinc  or  aluminium  chloride  is  omitted. 

Phenol  is  converted  by  acetonitrile  and  hydrogen 
chloride  into  acetiminophenyl  ether  hydrochloride, 
OPh-CMeiNH.HCl,  m.  p.  160°  (decomp.)  after  change 
at  145°.  Ckloroacetiminophenyl  ether  hydrochloride, 
decomp.  110°  after  softening  at  95 — 100°,  the  corre¬ 
sponding  dicftZoro-compound,  decomp.  80 — 90°,  and 
the  iricMoro-compound  are  described.  Benzimino- 
phenyl  ether  hydrochloride,  m.  p.  180°  (decomp.),  phenyl- 
acetiminophenyl  ether  hydrochloride,  m.  p.  155° 
(decomp.),  acelimino-$-naphthyl  ether  hydrochloride, 
decomp.  200°,  and  chloroacelimino-p-naphthyl  ether 
hydrochloride  are  analogously  prepared  {^-naphthyl 
chloroacetale,  m.  p.  97°,  is  described  incidentally). 
The  arylimino-ether  hydrochlorides  are  exceedingly 
unstable,  so  that  the  free  ethers  have  not  been  isolated. 
In  acid  solution,  the  hydrochlorides  are  converted 
into  ammonium  chloride  and  aryl  ester  or  its  hydro¬ 
lytic  products,  whilst  in  alkaline  solution  phenol  and 
nitrile  or  acylamide  are  produced.  Resorcinol,  aceto¬ 
nitrile,  and  hydrogen  chloride  in  the  absence  of  other 
condensing  agent  afford  resacetophenoneimine  hydro¬ 
chloride,  m.  p.  228°  (decomp.),  which  is  easily  con¬ 
verted  into  the  free  imine,  decomp.  239°  after 
blackening  at  100°,  converted  by  hydroxylamine 
hydrochloride  into  resacetophenoneoxime,  m.  p. 
369°.  Diresacelophenoneimine  sulphate  is  described. 
a-Naphthol  is  converted  by  acetonitrile  and  hydrogen 
chloride  into  a  mixture  of  acetimino-a-naphthyl  ether 
hydrochloride,  decomp,  above  200°,  and  4- hydroxy- 
naphthyl  methyl  ketimine  hydrochloride,  m.  p.  251° 
(decomp.),  converted  by  boiling  water  into  4-hydroxy- 
naphthyl  methyl  ketone,  m.  p.  198°.  Attempts 
to  effect  the  reciprocal  conversion  of  imino-ether 
into  ketimine  were  unsuccessful.  4- Hydroxy  naphthyl 
chloromethyl  ketone,  m.  p.  185°,  and  4 -hydroxijnaphthyl 
chloromethyl  ketimine  hydrochloride  are  described. 
a-Naphthyl  methyl  ether  is  not  attacked  by  chloro- 
acetonitrile.  H.  Wren. 

Nitration  by  means  of  a  mixture  of  nitro- 
sulphuric  and  fuming  nitric  acids.  I.  J.  Rinkes 
(Rec.  trav.  ehim.,  1926,  45,  845 — 848). — Nitration  of 
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o-nitrophenol  with  a  mixture  of  nitrosulphuric  and 
nitric  acids  under  the  conditions  used  by  Varma  and 
Kulkarni  (A.,  1925,  i,  238)  yields  a  mixture  of  2  :  4- 
and  2  :  6-dinitrophenols  (separated  by  the  difference 
in  solubility  of  their  barium  salts),  and  not  2  : 5-dinitro- 
phenol,  as  stated  by  these  authors.  Further  nitration 
yields  only  picric  acid,  and  not  2:4:  5-trinitrophenol, 
whilst  nitration  of  hydroxytoluic  acid  yields  mainly 
6-nitro-3-hydroxy-jj-toluic  acid,  identical  with  that 
obtained  by  Borsche  and  Berkhout  (ibid.,  1904,  i,  415 ; 
the  compound  is  wrongly  called  in  the  abstract 
6-nitro-3-hydroxycresotic  acid),  together  with  a  small 
quantity  of  4-nitro-ra-cresol,  m,  p.  56°,  which  is  also 
formed  when  the  nitration  conditions  of  the  last- 
mentioned  authors  are  employed.  J.  W.  Baker. 

Influence  of  substitution  in  the  nucleus  on  the 
stability  and  reactivity  of  aromatic  compounds. 
K,  von  ArnvERS  and  P.  Bhllmann  (Ber.,  1926,  59, 
[B],  2719 — 2737). — Further  examples  are  cited  in 
favour  of  the  hypothesis  that  tenacity  of  organic 
residues  cannot  be  considered  as  the  sole  measure  of 
affinity  demand  (cf .  A.,  1924,  i,  1055).  2  :  5-Dibromo- 
4 -hydroxy-3  :  6-dimethylbenzyl  bromide  is  converted 
by  potassium  hydrogen  sulphide  into  the  corre¬ 
sponding  benzyl  sulphide,  m.  p.  245 — 246°;  isolation 
of  the  thiol  appears  impossible,  although  the  corre¬ 
sponding  alcohol  is  a  stable  substance  and  the  thiol 
of  the  4-ethoxy-compound  can  be  prepared.  2  :  5-Di- 
bromo-4-hydroxy-3  :  6-dimethylbenzyl  acetate  yields 
the  ether  of  the  alcohol  under  the  influence  of  hydrogen 
fluoride. 

The  stability  of  the  condensation  products  of  2  :  5- 
dibromo-4-hydroxy-3  :  6-dimethylbenzyl  bromide  and 
aromatic  amines  towards  boiling  5%  aqueous  sodium 
hydroxide  has  been  examined,  reaction  proceeding 
mainly  according  to  the  equation 
20H-C-Me2Br,-CH2-NIIR+H20=(0H-C6Me2Br2)2CH2 
+ CH20 + 2R’NH2,  but  frequently  giving  also  2  :  5-di- 
bromo-4-hydroxy-3  :  6-dimethylbenzyl  alcohol.  The 
presence  of  a  methyl  group  in  the  ortho  or  para 
position  of  the  amine  nucleus  decreases  the  stability 
of  the  compound,  whereas  the  contrary  effect  is 
exercised  by  the  group  in  the  meta  position.  The 
methoxy-group  resembles  the  methyl  group.  A 
formulation  of  the  distribution  of  valency  in  the 
derivatives  of  the  three  toluidines  is  put  forward 
with  reserve. 

2:5-  Dibromo  -  4  -  hydroxy  -3:6-  dimethylbenzyl 
bromide  reacts  readily  with  aromatic  amines,  giving 
mainly  nuclear  benzyl  derivatives;  simultaneously, 
di  -  2  :  5  -  dibromo -4-hydroxy- 3  :  6-  dimethylphenyl- 
methane  and  the  polymerised  2  :  5-dibromo-3  :  6- 
dimethyl-4-methylenebenzoquinone,  0:C6Br2Me2:CH2, 
v  are  frequently  obtained.  Explanation  of  this  reac¬ 
tion,  which  has  been  investigated  with  many  amines, 
is  difficult,  since  the  mechanism  of  the  change  is 
unknown.  All  ring- methylated  dialkylanilines  con¬ 
dense  readily  with  the  benzyl  bromide.  The  nature 
of  the  radical  attached  to  the  nitrogen  atom  appears 
unimportant.  Methoxy-,  hydroxy-,  and  amino-groups 
in  the  amine  do  not  hinder  normal  condensation, 
whereas  this  appears  to  be  generally  hindered  by  the 
presence  of  chloro-,  bromo-,  aldehydic,  or  carboxy- 
methvl  substituents,  except  in  certain  cases.  With 


substituted  pyrazoles,  condensation  occurs,  but  not 
with  indazole.  The  position  of  the  substituents  has 
the  same  effect  on  the  condensation  of  amines  with 
the  benzyl  bromide  as  on  the  coupling  with  diazonium 
compounds  or  the  formation  of  nitroso-derivatives, 
whereas  the  nature  of  the  substituent  has  a  different 
effect  in  the  various  processes. 

The  following  condensation  'products  are  obtained 
from  2  :  5-dibromo-4-hydroxy-3  :  6-dimeihylbenzyl- 
bromide  :  with  o-anisidine,  m.  p.  161 — 162°,  p-anis- 
idine,  m.  p.  141 — 142°,  6-ehloro-o-toluidine,  m.  p. 
191-5— 192'5°,  and  from  the  tertiary  amines,  methyl- 
ethylaniline  (as  hydrobromide,  m.  p.  140°),  diallyl- 
aniline  (as  picrale,  m.  p.  182°),  dimethyl-o-toluidine 
(as  hydrochloride),  dimethyl-m-toluidine,  m.  p.  144°, 
dimethyl-p-toluidine,  m.  p.  149 — 151*5°,  dimethyl-o- 
anisidine,  m.  p.  120 — 121°,  dimethyl-os-m-xylidine, 
dime  thy  I  -p  -  xylid  ine ,  in.  p.  147°,  dimethyl-os-o- 
xylidine,  m.  p.  144 — 145°,  dimethyl-s-m-xylidine 
(as  hydrochloride,  m.  p.  207 — 209°),  dimethyl-a- 
naphthylamine,  m.  p.  173°,  diethyl- a-naphthylamine 
(as  hydrochloride,  m.  p.  225°),  m-bromodimethyl- 
aniline,  m.  p.  136 — 137°,  m-hydroxydimethylaniline, 
m.  p.  154-5 — 155°,  and  m-aminodimethylaniline. 
3-MethyIpyrazole  yields  two  2  :  5-dibromo-4-hydroxy- 
3  :  6-dimethylbenzyl  derivatives,  m.  p,  183°  and  206°, 
respectively.  The  corresponding  3  :  5-dimethyl-  (m.  p. 
248 — 249°),  5  :  Z-phenylmethyl-  (m.  p.  181 — 183°), 
and  3  : 5-diphenyl-pyrazole  (m.  p.  165 — 167°)  com¬ 
pounds  are  described.  p-Nitrobenzeneazo-'N-dimethyl- 
m-toluidine,  m.  p.  179-5 — 180-5°,  p -nitrobenzeneazo-'N - 
dimethyl-o-anisidine,  m.  p.  132 — 133°,  benzeneazo- m- 
bromo-N-dimethylanilinc,  in.  p.  92 — 93°,  and  m-bromc 
p -nitrosodimethylanilme  hydrochloride,  m.  p.  163° 
(decomp.),  have  been  prepared.  H.  Wren. 

Amidines  of  the  holocaine  type.  II.  Ester- 
substituted  ami  dines.  A.  J.  Hill  and  M.  V.  Cox 
(J.  Amer.  Chem.  Soc.,  1926,  48,  3214 — 3219;  cf.  A., 
1926,  516). — Substituted  amidines  of  the  types 
CR(:N-C6H.-OEt)(NH-C6H4-CO,Et)  and 
CR(lN-C6H4-C02Et)(NH-C8H4-C02Et)  are  obtained 
in  good  yields  by  treating  an  appropriate  acylamino- 
derivative  with  phosphorus  pentachloride  in  benzene 
in  the  cold,  and  treating  the  resulting  chloride  with  an 
amine.  The  product  is  best  isolated  by  evaporating 
off  the  benzene,  dissolving  the  residue  in  just  sufficient 
alcohol,  and  precipitating  the  amidine  with  excess 
of  concentrated  ammonia.  An  analogous  method 
gave  70 — 95%  yields  of  holocaine  and  its  ethyl, 
propyl,  and  isobutyl  homologues.  Substituted  amid¬ 
ines  were  prepared  from  ethyl  p-aminobenzoate 
and  the  following  acylamines:  acetyl-p-phenetidine 
(m.  p.  142°;  hydrochloride,  m.  p.  182 — 183°);  pro- 
pionyl-p-phenetidine  (m.  p.  146°;  hydrochloride, 
m.  p.  147 — 148°);  butyryl-p-phenetidine  (m.  p. 
97°);  iso valeryl-p-phenetidine  (m.  p.  106°);  n- 
valeryl-p-phenetidine  (m.  p.  91°),  and  benzoyl-p- 
phonetidine  (m.  p.  117;  hydrochloride,  m.  p.  220°); 
from  ethyl  aminosalicylate  and  acetyl-p-phenetidine 
(m.  p.  103°;  hydrochloride,  m.  p.  152°);  and  from 
ethyl  p-aminobenzoate  and  ethyl  p-acetamidobenzo- 
ate  (m.  p.  156° ;  hydrochloride ,  m.  p.  214 — 215°)  and 
ethyl  p-propionamidobenzoatc  (m.  p.  135°;  hydro¬ 
chloride,  m.  p.  184 — 185°).  Ethyl  p -propionamido- 
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benzoate,  m.  p.  111°,  ethyl  p- butyramidobenzoate ,  m.  p, 
87°,  and  n-valeryl-p-phenetidine,  m.  p.  92°,  are 
described.  F.  G.  Willson. 


Derivatives  of  thymol.  R,  Delaby  (Bull.  Soc. 
ehim.,  1926,  [iv],  39,  1612 — 1618). — Reaction  of 
methylene  bromide  with  the  sodium  derivative  of 
thymol  in  alcoholic  solution,  gives  a  43%  yield  of 
odourless,  crystalline  dithymoxymethane,  m.  p. 
52°  (Arnhold,  A.,  1887,  911,  gives  in.  p.  36°).  A  lower 
yield  is  obtained  using  methylene  sulphate  in  alcoholic 
solution,  and  a  by-product  is  formed,  thymoxyethoxy- 
methane.  a.y-Dithymoxypropane,  obtained  in  53% 
yield  by  reaction  of  trimethylene  bromide  with  the 
sodium  derivative  of  thymol  in  alcoholic  solution, 
has  b.  p.  249-5°/21  mm., >7  0-9944;  nK  1-5326. 

M.  Clark. 

Homologous  naphthols,  their  oxidation  and 
hydrogenation  products.  B.  Alberti  (Annalen, 
1926,  450,  304 — 318). — a-Naphthol  and  cycZohexanol 
condense  under  tho  influence  of  zinc  chloride  to  give  a 
resinous  product  containing  4-cyc\ohexyl-a-naphthol 
(I),  in.  p.  142—143°,  b.  p.  228°/14-5  mm.,  11%  of 
theoretical,  and  2-cyclohexyl-u-naphthol  (II),  in.  p. 
99 — 100°,  b.  p.  218°/14  mm.,  15%  of  theoretical.  Con¬ 
centrated  sulphuric  acid  containing  nitrous  acid  dis¬ 
solves  both  to  a  deep  green  solution,  which  becomes 
colourless  on  dilution  in  the  case  of  (I),  but  red  in 
that  of  (II).  The  sodium  salt  of  (I)  crystallises  from 
dilute  alkali ;  that  of  (I)  is  more  soluble. 

Oxidation  of  (I)  with  ferric  chloride,  ferricyanide, 
or  chromic  acid  yields  “  bisA-cyclohexylnapMhalene- 
indigo  ”  (4  :  4=' -dicyclohexyl -2  :  2'  -  dinaphthyl  -1  : 1'- 

quhione)  (III),  dark  violet  crystals  with  red  reflex, 
m.  p.  192°.  Similar  oxidation,  or 
I  keeping  in  the  air  for  several  months, 
— i  gives  from  (II)  “  bis-2-cyclohexyl- 
,  naphthalenelignone  ”  (3  : 3'-dtcyclo- 
I  hexyl-1 :  V -dinaphthylA :  4'-quinone), 
(ill.)  C  ,  K  , ,  (IV),  rub}’- red  crystals  with  golden - 

“  2  green  reflex,  m.  p.  199°.  Both  these 

substances  are  reduced  only  very  slowly  by  hypo¬ 
sulphite;  (IV)  is  reduced  by  zinc  and  acetic  acid  to 
the  corresponding  “  dihydrolignone,”  m,  p.  216—218° 
(not  sharply),  which  is  also  obtained  during  the  above- 
mentioned  oxidation  by  air. 

Catalytic  hydrogenation  of  a  solution  of  (I)  in 
hexahydrotoluene  at  210°  and  27  atm.  for  40  min. 
gives  4-cyclo hexyldecahydro-a-naphthol,  m.  p.  166— 
167°,  with  other  products.  If  the  total  hydrogenation 
product  is  dissolved  in  decahydronaphthalene  and 
heated  with  zinc  chloride,  water  is  eliminated  (the 
clouding  due  to  the  separation  of  which  may  be  used 
as  a  test  for  the  secondary  hydroxyl  group)  and 
l-cyclohexyl-A^-oclahydrotiaphthalene,  b.  p.  162 — 
163°/12  mm.,  df  0-9546,  1-51754,  is  obtained. 

Hydrogenation  of  this  at  160°  and  25  atm.  gives 
a-cyclohcxyldecahydronaphtkalcne,  b.  p.  161 — 162-5°/ 
12  mm.,  df  0-9438,  n%’  1-49951. 

Similar  treatment  of  (II)  at  180°  and  25  atm.  for 
30  min.  yields  a  product  from  which  2-cyclohexyldeca- 
hydro-a.-naphthol,  m.  p.  156 — 157°,  is  obtained;  and 
at  215°,  26  atm.,  and  25  min.,  employing  a  regenerated 
catalyst,  a  second  form,  m.  p.  120 — 121°.  Treatment 
of  this  with  zinc  chloride  and  rehydrogenation  gives 


$-cyclohexyldecahydronaphthalene,  b.  p.  160-5 — 162°/12 

mm.,  df  0-9315,  nf  1-49951. 

p-Naphthol  condensed  with  cycZohexanol  gives 

l-cyclohexyl-P-?iaphthol  (V),  m.  p.  107 — 108°,  and 
6-cyclohexyl-[i-naphthol  (VI),  m.  p.  161 — 162°.  The 
former  colours  nitrous  sulphuric  acid  green,  which 
changes  to  brown,  and  the  latter  deep  red,  changing 
to  dark  brown.  Aerial  oxidation  of  (V)  yields  a 
yellow  substance,  Cj8H1803,  sintering  at  153°,  m.  p. 
162 — 163°,  which  liberates  iodine  from  potassium 
iodide,  is  rapidly  coloured  an  intense  yellow  by 
insolation,  and  readily  resinifies.  In  the  hydrogen¬ 
ation  of  (V)  as  before,  intermediate  products  could 
not  be  isolated ;  the  product  of  the  series  of  operations, 
p-c?/cZohexyldecahydronaphthalene,  had  b.  p.  160-5 — 
162°/12  mm.,  df  0-9448,  hf,  1-50559.  From  (VI)  by 
hydrogenation,  6  -  cyclohexyldecahydro  -  J3  -  naphthol, 
m.  p.  114 — 115°,  is  obtained,  from  which  the  [3-cycZo- 
hexyldecahydronaphthalene  has  b.  p.  160-5 — 162-5°/ 
12  mm.,  df  0-9282,  nf  1-49835. 

«r-Tetrahydro-P-naphthol  on  condensation  with 
cycZoliexanol  gives  a.T-tetrahydro-3-cyclohexyl-$-naph- 
thol  (VII),  m.  p.  103°,  b.  p.  209°/7-5  mm.,  the  distillate 
being  a  resin  which  crystallises  very  slowly.  Sodium 
nitrite  added  to  a  sulphuric  acid  solution  gives  a 
brown  colour,  which  at  once  becomes  lighter;  if  a 
little  water  is  added,  the  liquid  turns  an  intense  sky- 
blue,  and  a  blue  amorphous  substance  is  deposited, 
soluble  in  acetic  or  sulphuric  acid  to  give  a  red  colour 
and  a  strong  fluorescence.  Catalytic  hydrogenation 
of  (VII)  gives  a  resin,  b.  p.  182— 184-5°/7-5  mm., 
which  acetylates  to  a  mixture,  m.  p.  117—118°,  of 
stereoisomeric  S-cyclohexyldecahydro-^-7iaphthyl  acet¬ 
ates,  from  -which  3  -  cyclohexyldecahydro-  ^-naphthol  is 
isolated  in  two  forms:  A,  plates,  m.  p.  99 — 100°; 
B,  tables,  m.  p.  116 — 117°,  somewhat  less  soluble 
than  A  in  light  petroleum.  Dehydration  by  zinc 
chloride  gives  Z-cyc\ohexyl-A--octahydronaphihalene  : 
from  A,  b.  p.  163— 164°/13  mm.,  df  0-9422,  1-51029 ; 

from  B,  b.  p.  161— 164°/12  mm„  df  0-9454,  nf  1-49960. 

E.  W.  Wignall. 

Diphenyl  series.  III.  Derivatives  of  4-hydr- 
oxydiphenyl.  F.  Bell  and  J.  Kenyon  (J.C.S., 
1926,  3044— 3050).— 4-Hydroxydiphenyl  reacts  with 
nitrous  acid,  yielding  3-nitro-4-hydroxydiphenyl ; 
with  diazotised  aniline,  forming  2-hydroxy -5-phenyl- 
azobenzene,  m.  p.  129°,  which  on  reduction  with 
sodium  hyposulphite  gives  3-amino-4-hydroxy  di¬ 
phenyl  ;  with  chloroform  and  aqueous  sodium  hydr¬ 
oxide,  furnishing  4-hydroxy-Z{  ?)- aldehydodiphenyl , 
m.  p.  102°  ( phenylhydrazone ,  m.  p.  210°).  These 
results  are  claimed  to  indicate  that  there  is  no 
permanent  linking  between  the  4-  and  4'-positions  in 
diphenyl  (see  Turner,  A.,  1923,  i,  1085). 

4-Methoxydiphenyl  on  nitration  with  fuming  nitric 
acid  in  acetic  anhydride  solution  yields  mainly 
‘i-nitro-4-methoxydiphenyl,  m.  p.  91 — 92°,  together 
with  4' -nitro-4-methoxydiphenyl,  m.  p.  111°.  The 
identity  of  these  nitro-compounds  was  established 
by  methylation  of  3-nitro-4-hydroxydiphenyl  and 
4’-nitro-4-hydroxydiphenyl,  m,  p.  203°.  The  latter 
compound  was  obtained  from  diazotised  4'-nitro-4- 
aminodiphenyl.  Further  nitration  of  these  isomerio 
nitro-methoxydiphenyls  yields  3  : 4' -dinitro-d-methoxy- 
diphenyl,  m.  p.  171°.  3  :  o-DinitroA-meJJioxjjdivlimyl 
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has  m.  p,  137 — 138°.  Nitrous  acid  converts  4'-nitro- 
4-hydroxydiphenyI  into  3  :  4' -dinitro-4-hydroxydi- 

phe.nyl,  m.  p.  172°  {p-toluenesulphonate,  m.  p,  147- — 
148°),  whilst  bromine  converts  it  into  (3 :5i)-di- 

broma-i'-nilro-i-hydrozydiphenyl,  m.  p.  232 — 234°. 

4- p-Toluenesulphonyloxydiphenyl,  m.  p.  177°,  on 
nitration  gives  i'-nitro-i-p-toluenesulpkonyloxydi- 

phenyl,  m.  p.  166 — 138°. 

Attempts  to  resolve  diphenic  acid  and  methyl 
hydrogen  diphenate  have  been  unsuccessful,  indicat¬ 
ing  that  free  rotation  of  the  two  nuclei  in  diphenyl 
is  possible  in  lightly-substituted  diphenyl  derivatives. 
The  hypothesis  is  put  forward  that  when  free  rotation 
is  inhibited,  the  two  nuclei  adopt  a  configuration 
in  which  they  have  a  common  axis,  but  are  not 
co-planar.  H.  Burton. 

Aromatic  derivatives  of  the  hypothetical  ortho- 
phosphoric  acid  P(OH)s.  L.  Anschutz  and  W. 
Brocker  (Ber.,  1026,  59,  [B],  2S48— 2849;  cf. 
Zetzsche  and  Aeschlimann,  A.,  1926,  1225). — The 
following  substances  are  obtained  by  the  action  of 
phosphorus  pentachloride  on  pyrocatechol  in  an 
indifferent  solvent ;  phosphorus  pyrocatechyl  tri¬ 
chloride,  CcH4<^>PC13,  b.  p-  132711  mm.,  m.  p. 

61 — 62°,  which  is  converted  by  methyl  alcohol  into 
methyl  a-phenylem  phosphate ,  b.  p.  148°/11  mm. 
(corresponding  ethyl  ester,  b.  p.  157712  mm.);  phos¬ 
phorus  dipyrocatechyl  monochloride,  unimolecular  form, 
m.  p.  166 — 168°,  b.  p.  194°/11  mm.,  bimolecular 
variety,  m.  p.  (indef.)  180 — 210°  (decomp, ) ;  o -phenyl- 
ene  orthophosphate,  P,(02CGH4)5,  m.  p.  200 — 240° 
(decomp.).  Pentaphenyl  orthophosphate,  P(OPh)B, 
m.  p.  46—52°,  is  obtained  by  the  action  of  phenol  on 
phosphorus  triphenoxydichloride.  H.  Wren. 

Condensation  of  resorcinol  with  ethylene 
dicyanide  [succinonitrile].  J.  Murai  (Sci.  Rep. 
Tohoku,  1926,  15,  675— 678).— See  A.,  1926,  951. 

Alleged  nitration  of  S-methylthioguaiacol. 
Criticism.  A.  Pollard  and  R.  Robinson  (J.O.S., 
3090 — 3093). — Nitric  acid  acts  on  S-methylthio- 
guaiacol,  giving  2-methoxyphenyl  methyl  sulphoxide, 
and  then  o-nitro-2-methoa:yphenyl  methyl  sulphoxide, 
m,  p.  144 — 145°.  These  results  are  contrary  to  the 
statement  of  Holmes,  Ingold,  and  Ingold  (A.,  1926, 
947).  Hydrolysis  of  5-nitro-2-methoxyphenyl  methyl 
sulphoxide  or  the  corresponding  sulphone,  m.  p. 
149 — 150°,  with  boiling  aqueous  sodium  hydroxide 
gives  5-nilro-2-hydroxypkenylmethylsulphone,  m.  p. 
167°,  which  on  further  nitration  yields  3  :  o-dinitro-2- 
hydroxyphenyhnethylsulphone,  ra.  p.  166° 

H.  Burton. 

Action  of  nitric  acid  on  S-methylthioguaiacol. 
Correction.  C,  K,  Ingold  and  E.  H.  Ingold 
(J  .C.S.,  1926, 3093 — 3094). — The  compoundpreviously 
described  (A.,  1926,  947)  as  6-nitro-2-methoxyphenyl- 
metliylsulplione,  m.  p.  144—145°,  is  shown  to  be 

5- nitro-2-methoxyphenyl  methyl  sulphoxide  (cf.  pre¬ 
ceding  abstract).  The  aetion  of  nitric  acid  on  S- 
methylthioguaiacol  may  be  to  convert  it  first  into  the 
sulphoxide,  or  nitration  may  occur  through  the 
thionium  nitrate  with  subsequent  oxidation. 

H.  Burton. 


Sinomenol  and  disinomenol.  K.  Goto  (Proc. 
Imp.  Acad.  Tokyo,  1926,  2,  414—416;  cf.  A.,  1926, 
1160). — Mol.  wt.  determinations  of  the  low-melting 
(A)  and  high-melting  ( B )  series  of  dibenzoyl-,  diacetyl-, 
and  dimethyl-sinomenols  ( diacelylsinomenol-B  has 

m.  p.  285°,  and  dimethylsinomenol-A  has  ra.  p.  122°) 
show  that  the  members  of  series  B  have  approximately 
the  same  empirical  formuke  as,  but  twice  the  mol.  wt, 
of  those  of  series  A.  The  colour  reactions  of  each 
series  in  sulphuric  acid  are  characteristic,  and  com¬ 
pounds  of  series  B  are  sparingly  soluble  in  methyl 
alcohol.  The  author  regards  sinomenol-R  as  di¬ 
sinomenol  (annexed  formula),  which  is  produced 

from  sinomenol  (m,  p.  279°) 
by  atmospheric  oxidation 
during  the  action  of  66% 
potassium  hydroxide  on  si- 
nomenine.  The  amount 
of  disinomenol  formed  is 
almost  trebled  by  doubling 
the  duration  of  alkaline 
fusion.  Dibenzoylsinomenol-R  cannot  be  converted 
into  the  A-form.  J.  M.  Gulland. 

Side-chain  oxidations  by  means  of  nitro¬ 
compounds.  L.  T.  Smith  and  R.  E.  Lyons  (J. 
Amer.  Chem.  Soc.,  1926,  48,  316,5— 3167).— When 
benzyl  alcohol  (10  g.)  is  heated  with  nitrobenzene 
(12  g.)  and  sodium  hydroxide  (10  g.)  for  4  hrs.  at 
138 — 140°  in  an  autoclave,  benzoic  acid  is  obtained 
in  86-8%  yield,  together  with  an  equivalent  amount 
of  azobenzene.  o-Nitrotoluene  reacts  to  a  rather  less 
extent  under  the  same  conditions.  Reduction  of 
the  proportion  of  alkali  present,  or  addition  of  water, 
reduces  the  extent  of  reaction.  m-Dinitrobenzene 
reacts  with  benzyl  alcohol  in  alkaline  solution,  with 
evolution  of  ammonia  and  formation  of  a  charred 
mass,  whilst  picric  acid  and  benzyl  alcohol  react 
explosively  when  mixed  with  sodium  hydroxide. 
Toluene,  benzyl  chloride,  and  benzyl  bromide  are 
not  oxidised  by  nitrobenzene  or  o-nitrotoluene  under 
the  above  conditions.  E.  G.  Willson. 

Removal  of  the  amino-group  from  aromatic 
amino-alcohols.  M.  Tiffeneau  and  J.  Lfivy 
(Compt.  rend.,  1926, 183,  969 — 971). — When  p-amino- 
a-phenyl-m-butyl,  P-amino-a-phenyl-y-methyl-n-butyl, 
p-amino-oc-phenyl-B-amyl,  and  p-  amino  -  a  -pli  eny  1  -n  - 
hexyl  alcohols  are  treated  with  nitrous  acid,  phenyl 

n. -proj>yl  ketone,  phenyl  p-methyl-n-propyl  ketone, 
phenyl  n-butyl  ketone,  and  phenyl  n-amyl  ketone, 
respectively,  are  formed.  Intermediate  formation  of 
unsaturated  compounds  is  probable,  hut  no  trans¬ 
position  of  the  phenyl  group  occurs. 

L,  F,  Hewitt. 

Coloured  salts  of  the  di-  and  tri-phenylme thane 
series.  III.  Basic  coloured  salts  of  diphenyl- 
methane  derivatives  in  which  the  central  carbon 
atom  is  united  to  hydrogen  or  an  aliphatic 
residue.  W.  Madelung  and  F.  Volker  (J.  pr. 
Chem.,  1927,  [ii],  115,  24 — 44). — The  formation  and 
reactions  of  coloured  salts  obtained  from  pp'-tetra- 
methyldiaminobenzhydrol,  the  corresponding  di- 
phenylalkylcarbinols,  and  the  ethylene  derivatives 
obtained  from  them,  have  been  studied  with  the  object 
of  elucidating  their  constitutions,  and  their  relation- 
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ships  are  discussed  from  the  pointof  view  of  the  authors’ 
colour  theory  (Madelung,  A.,  1925,  i,  1459;  this  vol., 
54) .  pp'-Tetramethyldiaminobenzhydrol  forms  a  blue 
crystalline  ‘perchlorate,  C17H2104N2C1,  and  a  double 
zinc  chloride,  C17H21N2013Zn.  The  action  of  magnes¬ 
ium  alkyl  halides  on  pp'-tetramethyldiaminobenzo- 
phenone  yields,  not  the  carbinol,  but  the  corresponding 
ethylene  derivative  in  all  cases  except  with  tert, -butyl 
chloride,  which  yields  pp ’ -tetramethyldiaminodiphenyl- 
ter  t.-butylcarbinol,  m.  p.  147°.  Benzyl  chloride  yields 
as-pp'-teiramethyldiami?iodiphenylstyrene,  m.  p.  129°, 
as  the  chief  product,  together  with  pp ' -tetramethyldi- 
aminodiphenylbenzylcarbinol,  m.  p.  173°.  Dilution 
with  water  of  the  solutions  of  the  carbinol  in  acids 
precipitates  the  styrene  derivative.  The  same 
coloured  solutions  are  obtained  when  a  solution  of 
either  a  pp'-tetramethyldiaminodiphenylalkylearbinol 
or  its  corresponding  ethylene  derivative  in  acetic 
acid  or  alcohol  is  treated  with  less  than  one  equivalent 
of  a  mineral  acid.  Addition  of  "water  to  these  solu¬ 
tions  first  decolorises  them  and  ultimately  precipitates 
the  ethylene  base.  The  addition  of  0-33  mol.  of  a 
0-5%  alcoholic  solution  of  perchloric  acid  to  a  hot, 
saturated  solution  of  as-pp'-tetramethyldiaminodi- 
phenylethylene  yields  a  blue  perchlorate  of  composition 
3B,1A  (B=base,  A=acid).  On  the  other  hand,  the 
coloured  solutions  obtained  by  the  action  of  oxidising 
agents,  or  sodium  nitrite,  on  solutions  of  diphenyl- 
ethylene  bases  (cf.  Lemoult,  A.,  1909,  i,  836)  retain 
their  colour  on  dilution  with  water,  and  on  addition 
of  alkali  the  corresponding  carbinol  is  precipitated. 
Thus  aa'-pp'-tetramethyldiaminodiphenylpropylene, 
treated  in  acetic  acid  solution  with  sodium  nitrite, 
yields  a  coloured  solution  from  which  the  green  carb- 
onium  perchlorate  is  precipitated  on  treatment  with 
perchloric  acid.  This  is  a  true  ethylene  derivative 
of  the  constitution  [CR2*CH.'CH2]C10'4  (R~ 

CsH4'NMe2),  from  which  is  obtained  the  corresponding 
colourless  carbinol  CRafCHiCHabOH,  m.  p.  160°. 
Similar  treatment  of  pp'-tetramethyldiaminodiphenyl- 
styrene  yields  ■pp'-lelramethyldiaminodiphenylhydrozy- 
benzyl  perchlorate,  [CR2’CHPh'0H]C10'4,  from  which 
is  obtained  the  corresponding  aa'-pp ’ -tetramethyldi - 
aminodiphenyl  (3- phenyl  glycol,  m.  p.  141°.  Benz- 
hydrol  in  concentrated  sulphuric  or  perchloric  acid 
solution  exhibits  halochromism,  and  dilution  with 
water  yields  the  unchanged  carbinol,  w'hilst  diphenyl - 
methylcarbinol  yields  a  yellow  solution  from  which 
the  diphenylethylene  is  precipitated  on  dilution, 
the  latter  compound  itself  behaving  in  a  similar 
manner.  J.  W.  Baker. 

Catalytic  hydrogenation  of  aromatic  acids  and 
their  salts.  V.  N.  Ipatiev  and  G.  A.  Rasuvaev  (J. 
Russ.  Phys.  Chem.  Soc.,  1926,  58,  122— 128).— The 

hydrogenation  of  lithium,  calcium,  barium,  zinc, 
ferrous,  and  nickel  benzoates,  as  also  of  the  sodium 

salts  of  salicylic,  p-hydroxy  benzoic,  and  mandelic 
acids,  was  carried  out  by  Ipatiev’s  method  (A.,  1908, 
ii,  342)  in  the  solid  state,  nickel  sesquioxide  being 
used  as  catalyst.  The  alkali  and  alkaline-earth  salts 
hydrogenated  smoothly  and  rapidly,  giving  a  60 — 
70%  yield  of  hexahydrobenzoic  acid,  but  the  ferrous, 
nickel,  and  zinc  salts  decomposed  with  the  formation 
of  an  orange  sublimate.  The  residual  gases  contained 


more  than  90%  of  hydrogen.  Salicylic  and  p-hydr- 
oxybenzoic  acids  gave  80%  yields  of  cyciohexanol, 
through  loss  of  the  carboxyl  group.  The  residual 
gas  contained  much  methane.  Mandelic  acid  gave, 
with  decomposition,  a  40%  yield  of  phenylacetic 
acid,  with  traces  of  cycZohexylacetic  acid,  i.e.,  in  this 
case  it  is  the  hydroxyl  group  which  is  removed. 

M.  ZVEGINTZOV. 

Stereochemistry  of  hydronaphthalenes.  I. 
Decahydro-p-naphthamides.  F.  W.  Kay  and  N. 
Stuart  (J.C.S.,  1926,  3038 — 3041). — Decahydro-p- 
naphthoic  acid  should  exist  in  four  racemic  forms, 
two  being  derivatives  of  the  cia-modification,  and 
tw’o  of  the  Jrajis-modification,  assuming  Mohr’s 
theory  of  the  isomerism  of  the  decahydronaphthalenes 
to  be  correct.  Reduction  of  ar-tetrahydro-  p-naphthoic 
acid  with  sodium  and  amyl  alcohol  at  150°  gave  a 
decahydro-acid,  which  after  conversion  through  the 
chloride  into  the  amide  w’as  examined  for  isomeric 
constituents.  An  amide,  m.  p.  195 — 196°  (cf. 
Borsehe  and  Lange,  A.,  1924,  i,  32),  was  obtained, 
together  with  a  small  quantity  of  another  amide, 
m.  p.  171 — 174°.  When  sodium  and  ethyl  alcohol 
were  used  for  the  reduction,  twm  amides,  m.  p.  169 — - 
171°  and  m.  p.  139 — 140°,  were  obtained. 

H.  Burton. 

a-Selenobenzoic  acid.  Q.  Mixgoia  (Gazzetta, 

1926,  56,  835—839), — Passage  of  a  current  of  dry 

hydrogen  selenide  through  an  ethereal  solution  of 
magnesium  ethyl  bromide  (cf.  A.,  1926,  388)  results 
in  the  formation  of  ethane  and  magnesium  bromo- 
liydroselenide.  The  latter  is  readily  decomposed 
by  water,  giving  hydrogen  selenide  and  magnesium 
liydroxybromide,  and  may  be  isolated  in  the  form  of 
the  additive  product;  it  yields  with  pyridine, 
MgBr-SeH,2C5H5N  (cf.  Oddo,  ibid.,  1904,  i,  920; 
1907,  i,  549,  668).  The  action  of  benzoyl  chloride  on 
magnesium  bromoliydroselenide  gives  ac-selenobenzoic 
acid,  Ph-COScH,  which  is  moderately  stable  and 
obtainable  from  methyl  alcohol  in  lustrous,  red 
crystals,  m.  p.  133°.  Some  of  the  esters  of  this  acid 
were  described  by  Taboury  (ibid.,  1906,  i,  834). 
Evaporation  of  the  acid  in  presence  of  aqueous 
ammonia  results  in  decomposition,  selenium,  am¬ 
monium  benzoate,  and  ammonium  hydroselenide 
being  formed.  T.  H.  Pope. 

Addition  and  substitution  reactions  with 
zirconium  chloride.  G.  Jantsch  (J.  pr.  Chem., 

1927,  [ii],  115,  7 — 23). — Additive  and  substitution 
products  of  zirconium  chloride  with  various  alde¬ 
hydes,  ketones,  esters,  and  phenols,  analogous  to 
those  obtained  from  thorium  chloride  (Jantsch  and 
Urbach,  A.,  1919,  i,  566),  have  been  prepared,  the 
rigid  exclusion  of  moisture  being  necessary.  Additive 
compounds  (1  mol.  of  zirconium  chloride  and  2  mols. 
of  the  secondary  component)  could  be  isolated  only 
at  low  temperatures,  since  the  elimination  of  hydrogen 
chloride  to  form  substitution  products  occurs  with 
much  greater  ease  than  in  the  case  of  the  thorium 
compounds.  As  in  the  earlier  investigation,  sub¬ 
stitution  occurs  in  stages  which  depend  mainly  on 
the  temperature.  The  action  of  acetophenone  and 
benzophenone  on  zirconium  chloride  in  ethereal 
suspension  at  — 5°  yields  the  adddive  compounds  of 
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the  type  ZrCl4,2Ph*COR.  Benzoic  acid  in  boiling 
benzene  solution  yields  the  tetrabenzoate ,  Zr(C02Ph)4, 
In  addition  to  the  compounds  obtained  by  Rosenheim 
and  Hertzmann  (A.,  1007,  ii,  271),  whose  observations 

are  confirmed.  Phenol  at  — 10®  yields  an  additive 
compound  which  is  too  unstable  to  be  isolated,  and 
in  boiling  ether  yields  the  chlorophenoxide,  ZrO(OPh)3. 
In  boiling  benzene,  complete  substitution  of  the 

chlorine  occurs  to  yield  the  tetraphenoxide,  Zr(OPh)4. 

Acetylacetone  in  light  petroleum  at  — 10°  yields  an 

unstable  additive  compound,  whilst  in  ether  at  the 
ordinary  temperature,  the  diacetylaceione  chloride, 
ZrCl2(C5H702)2,  is  obtained,  and  in  boiling  benzene 
the  trisacetylacetone  chloride  obtained  by  Morgan 
and  Bowen  (ibid.,  1924,  i,  1079).  In  anhydrous 
media  the  tetra -acetylacetone  compound  (Biltz 
and  Clinch,  ibid.,  1904,  i,  705)  could  not  be  obtained. 
Ethyl  lactate  and  methyl  mandelate  yield  unstable 
additive  compounds  at  — 10°,  whilst  in  ether  the 
dichlorides  of  the  type  ZrCl2[CHR(C02Me)0]2  (R=Me 
and  Ph,  respectively)  are  obtained.  Salicylaldehyde 
yields  an  additive  compound,  and  in  boiling  ether 
the  dichloride  obtained  by  Rosenheim  and  Hertz¬ 
mann  (foe.  cit.).  Higher  substitution  products  could 
not  be  obtained.  Similar  compounds  were  obtained 
from  methyl  salicylate,  and  in  addition  the  trismelhyl 
salicylate  chloride,  ZrCl[CGH4(C02Me)0]3,  m.  p.  222— 
225°,  was  obtained  in  boiling  benzene.  In  boiling 
xylene,  hydrolysis  occurs,  yielding  the  compound 
Zr(-0-CBH1-C02)2.  Pamnol  in  ether  at  — 10°  yields  an 
additive  compound,  in  boiling  ether  the  disubstitution 
compound  ZrCl2R2,  m.  p.  185“  (decomp.),  and  in 
boiling  benzene  the  trisubstituted  compound  ZrClR3, 
where  R=C#H3(0Me)(C0Me)-0*.  Since  with  all  com¬ 
pounds  in  which  the  hydroxyl  group  is  in  the  g-  or 
y-position  to  the  carbonyl  group  it  was  found  im¬ 
possible  to  form  tetrasubstitution  products,  it  is 
assumed  that  the  trisubstituted  compounds  are 
co-ordination  complexes  of  the  type 


•OCR 

R 


[Zr«^>CH)ja,  in  which  the  metal  has  a  co¬ 


ordination  number  of  6.  With  benzoin  only  an 
additive  compound  could  be  obtained. 

J.  W.  Baker. 

Chlorides  and  amides  of  hexahydrodiphenyl- 
o -carboxylic  acid.  J.  R  axe  do  and  A.  Lf;ox  (Anal. 
Fis.  Qnim.,  1926,  24,  552—559 ;  cf.  A.,  1925,  i,  665). 
— Hexahydrodiphenyl-o-carboxylic  acid,  obtained  by 
reduction  of  diphenyl-o-carboxylic  acid  with  sodium 
and  amyl  alcohol,  has  m.  p.  103—105°,  whilst  the 
isomeride  obtained  by  catalytic  hydrogenation  has 
m.  p.  102 — 103°.  The  former  compound  yields  a 
crystalline  acid  chloride,  m.  p.  85 — S6°,  and  a  crystall¬ 
ine  amide,  m.  p.  137°.  The  other  isomerido  yields 
a  chloride ,  b.  p.  184 — 1S6°/3S  mm.,  and  a  crystalline 
amide,  m.  p.  101—103°.  G.  W.  Robinson. 


Reactivities  of  some  tertiary  bromides. 
W.  H.  Carotkers  (J.  Arucr.  Chem.  Soe.,  1926,  48, 

3192 — 3197) — Methyl  diphenylbromoacetate  (I),  m.  p. 
38-5 — 38-$°  (decomp,  when  kept),  is  obtained  bv  the 
action  of  phosphorus  tribromide  (43-3  g.)  and  bromine 
(25-6  g.)  on  methyl  benzilate  (3S-5  g.}.  When  boiled 


with  potassium  thiocyanate  in  acetone,  it  affords 
methyl  diphenyllhiocyanoacetaie,  m.  p.  82-5 — 83-5°. 

Bromination  of  dimethyl  phenylmalonate  in  chloro¬ 
form  yields  dimethyl  phenylbromomalonate  (II),  b.  p. 
170 — 174°/8  mm.,  m.  p.  45-5 — 46-5°.  Similar  bromin¬ 
ation  of  tricarbomethoxymethane  yields  bromotri- 

carbomethoxymethane  (III),  m.  p.  50-5 — 51°,  b.  p. 
116 — 117°/o  mm.  The  relative  reactivities  of  (I), 

(II),  (III),  and  triphenylmethvl  bromide  (IV)  towards 
silver  nitrate  in  acetonitrile  and  silver  nitrate  in 
absolute  methyl  alcohol  are  in  the  order  (IV)>(I)> 
(II) >  (III),  whilst  the  relative  reactivities  towards 
potassium  thiocyanate  in  absolute  acetone  are  in  the 
order  (IV)  >  (III)  >  (I)  >  (II) .  F.  G.  Willson. 

Manufacture  of  intermediates  [nitro-  and 
amino-4-hydroxy-3-carboxydiphenyl  sulphide] 
and  [azo]  dyes.  British  Dyestuffs  Corf., 
Ltd.,  K.  H.  Saunders,  and  M.  Mendoza. — See  B., 
1927,  8. 


Formation  and  stability  of  associated  ali cyclic 
systems.  HI.  Change  from  “  mefa  to 
“  para  "-bridged  rings.  E.  H.  Farmer  and  J. 
Ross  (J.C.S.,  1926,  3233—3240;  cf.  A.,  1904,  i, 
509;  1926,  66,  834). — 1  -Methyl- A  1-cycfohexen-3  -  one 
condenses  with  ethyl  sodiocyanoacetate,  giving  ethyl 
l-melhylcjclohexan-3-one-l-cyanoacetate,  b.  p.  197°/ 
2  mm.  (semicarbazone,  m.  p.  166°),  together  with 
l-methylcyclohexenylidene-3-cyancacetic  acid,  m.  p. 
183°  (methyl  ester,  m.  p.  60°).  Methyl  1-methylcyclo- 
hexan-3-one-l-cyanoacelale,  b.  p.  185°/2  mm.  (semi- 
carbazone,  m.  p.  183°),  and  the  ethyl  ester,  on  hydro¬ 
lysis  with  aqueous  sodium  carbonate,  yield  1 -methyl - 
cyc\ohexan-3-one-l-cyanoacetic  acid,  m.  p.  106°.  This 
acid  is  converted  by  hot  hydrochloric  acid  into  pro- 
pane-1  3 II2  4  -  6  -  helo  -  4  -  methyl  -  3  :  4  :  5  :  Q-tetrahydro- 
pyridine-5-carboxylic  acid  (I),  m.  p.  181°  (bromo- 
derivative,  m.  p.  186°). 

On  complete  fission  with 
CHj-CMe-CH'COjH  aqueous  potassium  hydroxide,. 
I—  1  --  1  -  *  (I)  yields  p  -  methylpimelic  -  p  - 

acetic  acid,  whilst  partial  fission 
produces  l-methylcyclohexan-3- 
one-l-malonamic  acid,  m.  p.  151°,  and  S-methvlpimelic 
acid  3-acetamide.  The  latter  compound,  on  treatment 
with  hot  dilute  hydrochloric  acid,  passes  into  3 -methyl - 
glutarimide-^-butyric  acid,  m.  p.  139°,  identical  with 
the  substance  obtained  by  passing  dry  ammonia 
through  the  molten  anhydride  of  p-methylpimelie-p- 
acetic  acid,  followed  by  treatment  with  hot  dilute 
hydrochloric  acid.  H.  Burton. 


Vh2  yH*  v° 

CH,-C=x 


(I.) 


Acidity  and  isomerism  of  thioglycollic  acid 

derivatives.  O.  Behaghel  (J.  pr.  Chem.,  1926, 
[ii],  114,  287 — 312). — In  general,  introduction  of 

oxygen  or  sulphur  into  carboxylic  acids  greatly 
increases  their  strength  (cf.  A.,  1889,  818 ;  1894,  i, 
325;  1902,  ii,  643;  1909,  i,  2S6;  1925,  i,  397). 
Replacement  of  carbonyl  or  hydroxy  lie  oxygen  by 
sulphur  increases  the  acidity,  but  in  the  case  of 
ethereal  oxygen,  the  opposite  effect  is  observed. 
Thus,  derivatives  of  phenoxyaeetic  acid  are  2-4 — 
3-6  times  as  strong  as  the  corresponding  phenyl- 
thiolacetic  acids.  The  following  new  values  are 
recorded  for  the  dissociation  coefficients  [K  (acetic 
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aeid)=0T8]  of  some  derivatives  of  phenoxyacetic 
acid:  o-methyl-,  6-819;  m-methyl-,  6-632, p-methyl-, 
7-026;  o-methoxy-,  5-845;  o-chloro-,  m.  p.  145 — 
146°,  10*24;  p-chloro-,  9-617;  and  of  phenylthiol- 
acetic  acid,  2*971:  o-mefchyl-,  2*819;  m -methyl-, 
m.  p.  103 — 104°,  2*728 ;  p-methyl-,  2-464 ;  o-methoxy-, 
m.  p.  114 — 115°,  1-822;  o-ehloro-,  3*04;  p-chloro-, 
2-41;  o-nitro-,  5-546;  p-nitro-,  6-927;  o -methyl- 
thiol-,  m.  p.  120°,  1-81 ;  p-methylthiol-,  m.  p.  106 — 
107°,  1*767 ;  p-amino-,  0-1403 ;  p - ethyldilh iocarbonato- , 
m.  p.  101 — 102°;  p -thiol-,  m.  p.  108-5 — 109*5°;  also 
p-phenylenedloxydiacetic  acid,  37*64;  bis-p  :  p'-thio- 
phenylthiolacetic  acid,  (*S*C8H1*S*CH2-C02H)2,  m.  p. 
166-5°;  and  p-phenylenedithioldiacetic  acid,  4-507. 
The  last  occurs  in  two  modifications,  (a)  colourless, 
m.  p.  210 — 214°,  ( b )  yellow,  m.  p.  214°,  after  sinter¬ 
ing  at  208 — 209°.  Microscopical  examination  of 
o-methylthiolphenylthiolacetic  acid  shows  that  this 
also  is  polymorphic.  H.  E.  F.  Xotton. 


Synthesis  of  6-chloro-3-hydroxybenzoic  acid. 
V.  I.  Mhaev  (J.  Russ.  Phys.  Chem.  Soc.,  1926,  58, 
1-15 — 1 18). — The  method  consists  in  nitrating  o-chloro- 
benzoic  acid,  reducing,  diazotising,  and  decomposing 
the  diazo-compound  by  heat  in  aqueous  solution. 
The  author  discusses  the  various  conditions  of 
diazotisation  and  decomposition,  so  as  to  avoid 
resinification.  If  sulphuric  acid  is  used,  the  diazo¬ 
solution,  prepared  at  5°,  must  be  added  very  slowly 
to  much  water  at  80°,  when  a  60%  yield  of  pure 
product,  m.  p.  173°,  is  obtained.  Using  hydro¬ 
chloric  acid,  the  water  should  be  at  60°,  then  cautiously 
heated  to  90°.  The  yield  is  70%. 

M.  ZVEGES'TZOV. 

Carbylamines.  XV.  Reactions  with  aliphatic 
carhylamines.  M.  Passerini  (Gazzetta,  1926,  56, 
826 — S29;  cf.  A.,  1926,  952). — The  reactions  of  the 
aromatic  carbylamines  already  described  may  be 
extended  to  the  aliphatic  carbylamines.  Benzoyl- 
mandelylpropylamide  [ x-benzoyfoxypkenylacetpropyl - 
amide),  Ph*CO-0-CHPh-CO*NHPr,  prepared  by  the 
interaction  of  propylcarbylamine,  benzaldehyde,  and 
benzoic  acid  in  ethereal  solution,  m.  p.  117 — 119°, 
on  hydrolysis  yields  benzoic  acid  and  manddylprcypyl- 
amide,  OH-CHPh-CO-NHPr,  m.  p.  64—65°.  Tri- 
chlorolactylpropylamide,  CCl3-CH(OH)-CO*NHPr,  ob¬ 
tained  from  chloral  hydrate  and  propylcarbylamine, 
has  m.  p.  116 — 118°  (decomp,  and  gas),  and  yields 
trichlorolactic  acid  and  propylamine  on  hydrolysis. 

T.  H.  Pope. 


Optical  activity  dependent  on  co-ordinated 
beryllium,  copper,  and  zinc.  W.  H.  jMxlls  and 
R.  A.  Gorrs  (J.C.S.,  1926,  3121— 3131).— The 

beryllium  derivative, 

CH^c[cOiH)-0>Be<^0-C(G(^Jl)'>CH;  of  benzoy1' 

pyruvic  acid  Isodium  salt,  Be(Cj0H604Na)2,H20] 
forms  a  crystalline  brucine  salt  showing  mutarotation 
in  chloroform  or  alcoholic  solution  (cf.  A.,  1925,  i,  46). 
Anhydrous  brucine  d-beryUiobenzoylpyruvate  [hydrated 
salt,  Be(C10H7O4,C23H26O4N2)2,SH2O]  has  m.  p.  212— 
215°  (decomp.).  It  gives  [aJJ*,  -f-25-065  — y  +5° 
in  chloroform  and  +39-9°  — y  +13-1°  in  alcohol. 
Brucine  1-beryU wbenzoylpyrii rate  gives  [A]^,  —11-8° 
- >  +5°  in  chloroform.  The  mutarotation  was 


proved  to  be  due  to  the  disappearance  of  an  unstable 
optical  activity  associated  with  the  co-ordinated 
beryllium,  since  the  greater  part  of  the  brucine  could 
be  removed  (by  precipitation  as  hydrochloride  from 
absolute-alcoholic  solution)  without  a  corresponding 
diminution  of  the  optical  activity  of  the  solution. 
Dimeihylammonium  berylliobenzoylpyruvate,  thus  ob¬ 
tained,  has  m.  p.  95 — 96°.  The  strychnine  salt  of 
the  copper  derivative  of  benzoylpyruvic  acid  and  the 
brucine  salt  of  the  zinc  derivative  show  analogous 
mutarotation  in  chloroform  solution,  and  variation 
takes  place,  as  in  the  case  of  the  beryllium  compounds, 
in  accordance  with  the  unimolecular  law.  It  is  con¬ 
cluded'  that  co-ordinated  copper  and  zinc,  as  well  as 
beryllium,  can  give  rise  to  optical  activity,  and  that, 
in  the  cases  considered,  the  four  oxygen  atoms  are 
disposed  tetrahedrally  about  the  metallic  atom, 
although  the  valencies  of  copper  and  zinc  are  differ¬ 
ently  directed  in  compounds  in  which  their  co-ordin¬ 
ation  number  is  six. 

Strychnine  cupribenzoxjlp yru rate,  -f  4H20,  has  m.  p. 
97 — 98°  (deeomp.).  Brucine  zincibcnzoylpyruvale  de¬ 
composes  at- 185°.  M.  Clark. 

Reactions  with  fulminic  acid.  I.  Nitriles 
from  naphthols  and  2-methylindole.  M.  Pas- 
serlki  and  B.  Grulis  (Gazzetta,  1926,  56,  S29 — 
835)  .—Although  fuhninic  acid  is  analogous  in  structure 
to  the  carbylamines,  neither  the  acid  nor  its  mercury 
salt  reacts  with  a-  or  p-naphtbol,  but  the  additive 
compounds  formed  by  mercury  fulminate  with 
potassium  cyanide,  potassium  iodide,  and  ammonium 
thiocyanate  readily  react,  giving  good  yields  of  the 
nitriles  of  a-naphthol-2- carboxylic  and  j}-naphthol- 

1 - carboxylic  acids  with  a-  and  ^-naphthols,  re¬ 
spectively.  Similarly,  the  additive  product  of  mer¬ 
cury  fulminate  with  potassium  iodide  or  cyanide 
reacts  with  2-methylindole,  giving  the  nitrile  of 

2- methyiindole-3-carboxylic  acid,  m.  p.  207 — 210° 

(browning).  T.  H.  Pope. 

Action  of  hydrochloric  acid  on  desmotropo- 
santonin.  P.  Bbrtolo  (Gazzetta,  1926,  56,  852 — 
855). — Although  dihydroartemisic  acid  appears  to  be 
formed  as  an  intermediate  compound  in  the  con¬ 
version  of  desmotroposantonin  into  artemisic  acid 
by  the  action  of  iodine  (A.,  1925,  i,  546),  it  has  not 
been  found  possible  to  isolate  it  by  moderating  the 
reaction.  Dihydroartemisic  acid.  C15H180.j,  m.  p. 
97 — 98°,  may,  however,  be  obtained  by  heating  either 
desmotroposantonin  or  santonin  in  acetic  acid  solu¬ 
tion  with  concentrated  hydrochloric  acid  in  presence 
of  zinc  chloride.  If  the  solution  in  acetic  acid  is 
replaced  by  a  suspension  in  absolute  alcohol,  ethyl 
d ik !/droa rtem isate,  m.  p.  74 — 75°,  is  obtained. 

T.  H.  Pope. 

Product  of  the  scission  of  artemisic  acid 
(1  :  4-dimethyl-7-ethyl-p-naphthol).  P.  Bertolo 
(Gazzetta,  1926,  56,  856 — 859). — The  compound 

obtained  when  artemisic  acid  is  fused  with  potassium 
hydroxide  and  considered  to  be  identical  with  1  :  4-di- 
methyl- fl-naphthol,  which  is  formed  on  fusion  of 
santonous  acid  with  potassium  hydroxide  or  on 
reduction  of  artemisin  with  stannous  chloride  (A., 
1902,  i,  814),  is  now  shown  to  be  1  : 4-dimethyl-l - 
ethyl-$-naphlhol,  m.  p.  126°  (methyl  ether,  m.  p,  72°). 
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The  difference  in  behaviour  of  santonous  acid  and 
artemisic  acid  is  explained  by  the  fact  that  in  the 
former  the  propionic  acid  radical  is  united  to  a  carbon 
atom  of  the  hydrogenated  naphthalene  nucleus,  so 
that  fusion  with  potassium  hydroxide  yields  1  : 4-di- 
methylnaphthol,  propionic  acid,  and  hydrogen ;  in 
artemisic  acid,  however,  the  carbon  atom  with  which 
the  propionic  acid  radical  is  connected  is  not  hydrogen¬ 
ated,  so  that,  on  fusion  with  potassium  hydroxide, 
this  radical  undergoes  partial  decomposition  into 
carbon  dioxide,  which  is  eliminated,  and  the  ethyl 
group,  which  remains.  T.  H.  Pope. 

Preparation  of  d-santonous  acid  from  desmo- 
troposantonin.  P.  Bertolo  (Gazzetta,  1926,  56, 
859 — 861). — The  action  of  hydriodic  acid  and  red 
phosphorus  on  hyposantonin  yields  dihydrosantinic 
acid  (cf.  Gucci  and  Grassi-Cristaldi,  A.,  1S92,  869), 
but  similar  treatment  of  desmotroposantonin  gives, 
not  dihydroartemisic  acid,  but  an  almost  theoretical 
yield  of  an  acid  which  agrees  in  all  its  characters  with 
d-santonous  acid  and  is  regarded  by  the  author  as 
true  desmotroposantonous  acid.  T.  H.  Pope. 

ci/cloPropenedicarboxylic  acids.  F.  Feist  and 
C.  A.  Chen  (Ber.,  1926,  59,  [B],  2707— 2709).— Ethyl 

3-phenylcyclopropane-l  :  2-dicarboxylate  reacts  very 
incompletely  with  bromine  at  180°  in  presence  of 
phosphorus  pentachloride,  iron,  and  iodine  {cf. 
Hacrdi  and  Thorpe,  A.,  1925,  i,  923).  The  free  acid 
with  water  and  bromine  at  50°  gives  l-bromo-3- 
phenylc!/c?opropane-l  :  2-dicarboxylic  acid,  m.  p.  226°, 
which  is  reduced  by  sodium  amalgam  to  3-phenyl- 
cycZopropanc-1  : 2-dicarboxylic  acid  and  transformed 
by  molten  potassium  hydroxide  into  l-hydroxy-3- 
ph e nylcyclopropa >ie-l  :  2-dicarboxylic  acid,  m.  p.  about 
65°  ( methyl  ester,  b.  p.  210 — 215°/3  mm.). 

H.  Wren. 

cis-o-Carboxyci/clohexaneacetic  acid.  G.  A.  R. 
Kon  and  M.  Qudrat-i-Khuda  (J.C.S.,  1926,  3071 — 
3073). — cycfoHexenyl  methyl  ketone  condenses  with 
ethyl  sodiomalonate,  giving  ethyl  1  : 3 -diketodeca- 
hydronaphthalene-4-carboxylate,  in.  p.  114°,  which  on 
hydrolysis  with  alcoholic  alkali  passes  into  1  :  3 -diketo- 
decahydronaphthalene,  m.  p.  142°.  Sodium  hypo- 
'bromite  converts  the  diketone  into  cis-o-carboxy- 
ci/cJohexaneacetio  acid,  m.  p.  146 — 147°  (anhydride, 
m.  p.  67°),  whilst  alkaline  potassium  permanganate 
oxidises  it  to  trana-cycfohexane-l  :  2-dicarboxylic  acid, 
m.  p.  222°.  H.  Burton. 

Derivatives  of  succinic  and  glutaric  acids 
with  cyclic,  quaternary  carbon  atom.  W. 
Huckel  and  F.  Wiebke  (Ber.,  1926,  59,  [A],  2838 — 
2844). — trams-  1-Kctodecahydronaphthalene  is  con¬ 
verted  by  ethyl  cyanoacetate  and  alcoholic  ammonia 
into  trans  -  decahydronaphlhalene  - 1  :  1-dicyanoacet- 
imide,  m.  p.  261 — 263°  (decomp.),  which  is  hydrolysed 
by  concentrated  hydrochloric  acid  at  150 — 160°  to 
tTa.ns-dccahydronaphthalene-1  :  1-diacelic  acid ,  m.  p. 
169“,.  converted  by  acetic  anhydride  into  the  corre¬ 
sponding  anhydride,  m.  p.  94°.  frana-l-Ketodeca- 
hvdronaphthalcne  is  converted  by  anhydrous  hydro¬ 
cyanic  acid  into  the  corresponding  cyanohydrin,  m.  p. 
82°.  With  methyl  bromoaeetate  and  zinc,  trans- 
1  -ketodecahydronaphthalene  affords  the  two  theoretic¬ 
ally  possible  methyl  1-hydroxydecahydronaphthahne- 


1  -acetates,  m.  p.  106°  and  45°,  respectively  (corre¬ 
sponding  acids,  m.  p.  144°  and  150°).  The  hydroxy- 
ester,  m.  p.  106°,  is  converted  by  loss  of  water  and 
subsequent  hydrolysis  into  an  acid,  C12HJ802,  m,  p. 
155°.  Subsequent  efforts  to  prepare  the  hydroxy- 
esters  were  accompanied  by  loss  of  water  during 
distillation,  and  the  product  when  hydrolysed  gave  an 
oily  acid,  b.  p.  198 — 210°/33  mm.  [ methyl  ester, 
C13H20O2,  dr-  1-0371,  m],50  1-50019 ;  amide,  m.  p.  119°; 
dibromide,  m.  p.  172 — 173°  (decomp.);  methyl  ester 
of  dibromo-acid,  m.  p.  53°].  cts-2-Ketodecahydro- 
naphthalene  gives  successively  cis -decahydronaph- 
thalene-2  :  2 -dicyanoacetimide,  m.  p.  238 — 239°,  cis- 
decahydronaphthalene-2  : 2-diacelic  acid,  m.  p.  167°, 
and  the  corresponding  anhydride,  m.  p.  91°.  cis-2- 
Ketodccahydronaphthalene  cyanohydrin,  m.  p.  81°,  is 
converted  by  ethyl  sodiocyanoacetato  and  sub¬ 
sequent  hydrolysis  into  cis -decahydronaphthalene- 

2- acetic-2-carboxylic  acid,  m.  p.  168 — 170°  (decomp.) 
{anhydride,  m.  p.  97°).  tra.ns-2-Ketodecahydronaph- 
thahne  cyanohydrin,  m.  p.  108°,  trans-2-car6o.rv- 
decahydronaphihalene-2-acetic  acid,  m.  p.  149 — 150°, 
and  its  anhydride,  m.  p.  91°,  are  described.  2-Carboxy- 
l-methylcyc\ohexane-2-acelic  acid  has  m.  p.  166° 
(decomp.)  after  softening  at  135°.  H.  Wren. 

Orientation  of  the  bromine  atom  in  bromo- 
dimethoxybenzoic  acid.  G.  P.  Rice  (J.  Amcr. 
Chem.  Soc.,  1926,  48,  3125 — 3130). — Bromination  of 
y-2 : 4-dimethoxybenzoyIpropionic  acid,  and  sub¬ 
sequent  elimination  of  hydrogen  bromide,  yields 
o-bromo-2  :  4-dimethoxybenzoylacrylic  acid  (cf.  A.,  1926, 
270),  the  orientation  of  the  bromine  atom  in  which 
was  determined  by  the  following  transformations. 
On  oxidation  with  permanganate,  the  acid  affords 
5-bromo-2  : 4-dimethoxy  benzoic  acid,  m.  p.  193°,  of 
which  the  methyl  ester,  m.  p.  117°,  yields,  when  treated 
with  activated  magnesium  and  carbon  dioxide,  methyl 
5-bromo-2-hydroxy-4-methoxybenzoate  (cf.  Spath, 
A.,  1914,  i,  650).  Elimination  of  carbon  dioxide  from 
the  5-bromo-2  :  4-dimethoxvbenzoic  acid  could  not 
be  effected.  Bromination  of  p-resorcylic  acid  in 
glacial  acetic  acid  (cf.  Hemmelmayr,  A.,  1912,  i,  977) 
affords  b-bromo-2  :  4-dihydroxybenzoic  acid  (  +  1H2Q), 
m.  p.  204°  (anhydrous),  together  with  a  dibronio- 
derivative  which  yields  a  soluble  dibromoresorcinol 
when  boiled  with  water.  The  former  yields,  on 
treatment  with  methyl  sulphate  and  alkali,  the  above 
5-bromo-2 : 4-dimethoxybenzoic  acid,  m.  p.  193°, 
and  the  methyl  5-bromo-2-hydroxy-4-methoxybenzo- 
ate,  m.  p.  143°,  together  with  5-bromo-2-hydroxy- 

4- methoxybenzoic  acid,  m.  p.  247°  (decomp.),  which, 
when  boiled  with  water,  yields  4-bromoresorcinol 

3- methyl  ether.  By  elimination  of  carbon  dioxide, 

5- bromo-2 : 4-dihydroxybenzoic  acid  is  converted 
into  4-bromoresorcinol,  m.  p.  103°  (cf.  Zehenter,  A., 
1882,  193;  1887,  924),  of  which  the  dimethyl  ether, 
b.  p.  135°/18  mm.,  and  the  1  -methyl  ether,  b.  p.  152°/25 
mm.,  are  described.  The  dimethyl  ether  yields  the 
dimethyl  ether  of  B-resorcylic  acid,  m.  p.  108°,  when 
treated  with  magnesium  and  carbon  dioxide. 
3-Bromo-2  : 4-dihydroxybenzoic  acid  (cf .  Hemmel¬ 
mayr,  ibid.,  1914,  i,  283)  yields  2-bromoresorcinol,  m.  p. 
102-5°,  when  boiled  with  water.  The  action  of 
methyl  sulphate  and  alkali  on  2  :  6-dibromoresorcinol 
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affords  the  dimethyl  ether,  b.  p.  155°/15  mm.,  and, 
resumably,  2 : 6-dibromoresorchiol  3-methyl  ether, 
.  p.  160°/24  mm.  Treatment  of  3-bromo-2 : 4- 
dihydroxy-5-nitrobenzoic  acid  with  warm,  con¬ 
centrated  nitric  acid  affords  2-bromo-4  :  6-dinitro- 
resorcinol,  m.  p.  189 — 191°  (ef.  Dakmer,  ibid.,  1904,  i, 
871),  whilst  5-bromo-p-resorcylic  acid  yields  similarly 
2:4:  6-trinitroresoreinol.  F.  G.  Willson. 

Action  of  arsenic  acid  on  gallic  acid.  L.  F. 
Iuor  (J.  pr.  Chem.,  1927,  [ii],  115,  1—7 ;  cf.  A.,  1919, 
i,  908), — The  reaction  between  arsenic  and  gallic  acids 
in  methyl-alcoholic  solution  (d  0-796)  yields,  by  a 
method  of  isolation  similar  to  that  previously 
employed,  methyl  trigalloylar senate,  (C8H7Ob)3AsO, 
obtained  both  as  an  amorphous  powder  and  in  a 
crystalline  form  (the  former  being  converted  into  the 
latter  by  slow  crystallisation  from  methyl  alcohol- 
ether  solution),  and  methyl  gallate,  m.  p.  195 — 196°, 
which  is  also  obtained  by  the  action  of  hydrogen 
sulphide  on  a  solution  of  the  arsenic  compound  in 
dilute  sulphuric  acid.  The  trigall oylarsenate  is 
converted  by  methyl  sulphate  into  a  dimethyl  ether, 
(C7H2OsMc3)3AsO,  which  with  hydrogen  sulphide 
yields  methyl  5-hydroxy-3  : 4-dimethoxybenzoate, 
m.  p.  83 — 84°  (cf.  Herzig  and  Poliak,  A.,  1903,  i,  89). 
Hydrolysis  of  methyl  trigalloylarsenate  with  alcoholic 
potassium  hydroxide  in  an  atmosphere  of  hydrogen 
yields  the  corresponding  free  acid.  J.  W.  Baker. 

Opianic  acid.  W.  M.  Rodionov  and  A.  M. 
Fedorovlv.  (Ber.,  1926,  59,  [if],  2949 — 2952;  cf.  A., 
1924,  i,  1196). — Opianic  acid  is  readily  converted  by 
thionyl  chloride  into  oj> ianyl  chloride,  m.  p.  93—94°, 
from  which  methyl  opianate  is  obtained  by  the  action 
of  methyl  alcohol  and  pyridine.  The  ester  or  the 
corresponding  ethyl  ester  is  transformed  by  potassium 
hydroxide  in  the  requisite  alcohol  into  methyl  or 

ethyl  ^-opianate,  l(OMe)2CeH2<^^^^>0  Phenol 

and  potassium  hydroxide  do  not  react  with  methyl 
opianate,  whereas  opianic  acid  is  transformed  by 
phenol  at  120°  into  a  substance,  m.  p.  145 — 146°. 

H.  Wren. 

Xanthophanic  acids.  I.  F.  Feist,  D.  Delfs, 
and  B.  Langenkamp  (Ber.,  1926,  59,  [j?],  2958 — 
2972;  cf,  Liebermann  and  others,  A.,  1906,  i,  556; 
1907,  i,  889;  1908,  i,  548;  1909,  i,  403,  405).— The 
constitution  assigned  by  Liebermann  ( loc .  cit.)  to 
xanthophanic  acid  obtained  by  Claisen  by  the  action 
of  solid  ethyl  sodioacetoacetate  on  ethyl  ethoxy- 
methyleneacetoacetate  is  unsatisfactory,  since  it 
assumes  the  presence  of  the  resacetophcnone  nucleus. 
The  reactants,  however,  do  not  yield  ethyl  resaceto- 
phenonecarboxylate,  but  ethyl  methenyldiaceto- 
acetate,  which,  by  internal  ring  closure,  affords  ethyl 
hydrogen  wi-hydroxyavitinate,  Further,  xantho¬ 
phanic  acid  cannot  be  synthesised  from  the  diethyl 
ether  of  ethyl  resacetoplienonecarboxylate  and  ethyl 
ethoxymethyleneacetoacetato.  A  guide  to  the  con¬ 
stitution  of  the  substance  is  found  in  its  production 
in  good  yield  from  ethyl  methenyldiacetoacetate  and 
ethyl  ethoxymethyleneaeetoacetate  with  elimination 
of  alcohol.  It  is  shown  by  variation  of  the  alkoxy- 
groups  of  the  esters  that  the  alkoxy -group  of  alkoxy- 
methyleneacetoacetic  esters  and  that  of  one  of  the 


two  ‘C02Alk  groups  of  the  diester  are  removed  during 
the  action,  whereas  the  remaining  -C02Alk  groups 
remain  intact.  Further,  the  hydrogen  atoms  of  the 
acetyl  group  of  ethoxymethyleneacetoacetic  esters 
are  not  involved.  On  the  basis  of  these  observations, 

the  constitution  (I) 
(R=Et)  or  one  of 
its  three  other  des- 
motropic  forms  is 
ascribed  to  xantho¬ 
phanic  acid. 

The  following  sub¬ 
stances  are  incidentally  described  :  methyl  ay-diacetyl- 
glutaconate,  m.  p.  85°,  from  methyl  sodioaceto¬ 
acetate  and  methyl  ethoxymethyleneaeetoacetate ; 
y-methyl  a-ethyl  uy-diacelylglutaeonate,  m.  p.  87°, 

from  ethyl  sodioacetoacetate  and  methyl  ethoxy- 
methyleneacetoacetate ;  a-methyl  y-ethyl  ay-diacetyl- 
glutaconate,  m.  p.  73°,  from  methyl  sodioacetoacetate 
and  ethyl  ethoxymethyleneaeetoacetate ;  ethyl 
ethoxy methylenebenzoylacetale,  b.  p.  203°/13  mm. ; 
ethyl  2  :  4-diketo-l-acetyl-3-f3-carbethoxy- (3-acetyl - 
etliylidene- A5-cydohexcne- 1  -carboxylate  (Claisen’s 
diethylxanthophanic  acid),  m.  p.  144°,  from  ethyl 
diacetylglutaconate  and  ethyl  ethoxymethyleneaceto- 
acetate  in  presence  of  sodium  ethoxide,  and  the 
corresponding  dimethyl  ester,  m.  p.  179° ;  ethyl 
2:‘t-diketo-l-acetyl-3-$-carbomethoxy-$-acetylethylidene- 
A^-cyclohezene-l-carboxylale,  m.  p.  167°;  methyl 
2  :  4  -  difceto- 1  -acetyl-  3  -  p-carbethoxy-p-acetylethylidene- 
ii5- cyclohezene- 1  -carboxylate,  m.  p.  151°;  ethyl  2:4- 
diketo - 1 -benzoyl - 3 - $-carbethoxy  -  (3 -acelylethylidene-A6- 
cyolohexene-1  -car boxy  la  le  (dielhylerythrophanic  acid), 
m.  p.  157°,  from  ethyl  diacetylglutaconate  and  ethyl 
ethoxymetliylenebenzoylacetate ;  the  copper  salt, 
(C,gH,9Og)2Cu,  and  benzoyl  derivative,  m.  p.  146°,  of 
“  diethylxanthophanic  acid.” 

The  “  transformation  product,”  Cl7H1808,  m.  p. 
161 — 162°,  obtained  by  the  action  of  magnesium 
methoxide  on  xanthophanic  acid  (cf.  Liebermann, 
loc.  cit.),  is  converted  by  phenylhydrazine  into  the 
phenylhydrazone  of  methyl  resacetoplienonecarboxylate, 
which  appears  to  exist  in  two  forms,  m.  p.  242—243° 
and  m.  p.  248 — 249°. 

Xanthophanic  acid  is  converted  by  concentrated 
sulphuric  acid  into  a  substance,  C14H10O7,  m.  p.  187° 
(cf.  Liebermann,  loc.  cit.),  and  an  isomeric  compound 
{barium  salt).  The  product,  which  is  acidic  and  does 
not  contain  an  ethoxy-group,  appears  to  have  the 
constitution  (II)  or  (III). 


Licbermann’s  “  hydrazone,”  from  diethylxantho- 
phanic  acid  or  etliylglaucophanic  acid,  m.  p.  194 — 
195°,  has  the  composition  C12H1204N2,  and  is  therefore 
obtained  from  the  diethyl  compound  by  loss  of  an 
acetoacetic  residue.  It  contains  an  ethoxy-group  and 
is  hydrolysed  to  an  acid,  C10HgO4N2,  m.  p.  331 — 333°. 
It  is  converted  by  silver  oxide  and  ethyl  iodide  into  a 
neutral  compound,  C14H1604N2,  m.  p.  75 — 76°.  The 
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hydrazone  and  nitric  acid  afford  a  product,  m.  p,  214°, 
whereas  the  ethylated  hydrazone  yields  a  mononiiro- 
derivative,  Ci}H1604N2(N02),  m.  p.  98 — 99°. 

Diethylxanthophanic  acid  is  reduced  by  zinc  and 
dilute  sulphuric  acid  to  a  rfi/w/dro-derivative,  C18H22Og, 
m.  p.  90 — 70°,  decomp.  120°,  which  affords  a  mono- 
benzoyl  compound  and  is  converted  by  phcnyl- 
liydrazine  into  a  substance,  C18H20OjN2,  decomp.  140° 
after  softening  at  110°.  H.  Wren. 

Condensation  of  benzaldehyde  with  organo- 
magnesium  compounds.  A.  P.  Terentjev  (Z. 
anorg.  Chem.,  1927,  159,  220 — 230). — An  attempt  to 
explain  the  formation  of  the  various  products  resulting 
from  the  reaction  between  benzaldehyde  and  magnes¬ 
ium  ethyl  bromide  (Marshall,  A.,  1915,  i,  409;  Hess 
and  Rheinboldt,  ibid.,  1921,  i,  777 ;  Meisenhcimer,  ibid., 
1925,  i,  527).  The  scheme  suggested  by  Meisenhcimer 
(ibid.,  1926,  08)  explains  the  appearance  of  propio- 
phenone  and  benzyl  alcohol,  but  fails  to  account  for 
the  formation  of  ay-d  i  hydroxy- ay-dipheny  1-p  •  m  ethyl - 

Sne.  The  present  explanation  is  based  on  the 
r’s  co-ordination  formula  (ibid.,  1130)  and 
the  assumption  that  the  individual  hydrogen  atoms 
of  the  co-ordinatively  bound  components  are 
extremely  mobile  and  can  wander  from  one  com¬ 
ponent  to  another.  Meisonheimcr’s  scheme  now 
becomes : 
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By  the  wandering  of  a  hydrogen  atom  from  each  of 
the  two  ethyl  groups,  formula  (I)  becomes  : 


Br  O'CBPh-CHMc  ] 


Mg 


'•-J.  HiOCHPh 
°  "HO-CIIPh 

Br'  O-CHPlrdlHMo 


which  explains  the  appearance  of  ay-dihydroxy-ay- 
diphenyl-p-methylpropane.  The  essential  difference 
between  this  reaction  scheme  and  that  of  Meisen- 
heimer  is  that  in  the  present  instance  two  molecules 
of  benzaldehyde  are  bound  co-ordinatively,  and  by 
the  wandering  of  an  atom  of  hydrogen  can  condense 
to  form  benzyl  benzoate.  In  support,  it  is  found  that 
by  using  an  excess  of  benzaldehyde,  benzyl  benzoate 
can  ho  isolated  from  the  products  of  the  reaction. 
As  a  result  of  interaction  between  benzyl  benzoate  and 
the  magnesium  bromoalkoxide  of  phenylethyl- 
carbinol,  phenylethylcarblnyl  benzoate  is  a  possible 
reaction  product.  The  evidence  for  the  existence  of 
this  ester  is  indirect  (detection  of  benzoic  acid  after 
hydrolysis  of  a  small  fraction  boiling  above  330°)  and 
inconclusive.  J.  S.  Carter. 


p  -  Dimethylaminobenzylidenepentaerythrltol. 

A.  Faxrbourne  and  J.  W.  Woodley  (J.C.S.,  1920, 
3240 — 3241), — p  -Dimethylaminobenzaldeliyde  con¬ 
denses  with  pentaerythritol  in  presence  of  warm  50% 
sulphuric  acid,  giving  p-dimethylaminobenzylidcne - 
pentaerythr itol,  m.  p.  140°  (decomp.)  ( melkiodide , 
decomp.  175°).  Condensation  of  this  benzylidene 


derivative  with  another  mol.  of  the  aldehyde  yields 
bis-p-climethylaminobcnzylidcnepentaerythritol  ( meth - 

iodide,  decomp.  220°).  Attempts  to  condense  the 
mono-n-dimethylaminobenzylidene  derivative  with 
different  aldehydes  caused  elimination  of  the  p-di- 
methylaminobenzylidene  radical  and  the  formation 
of  spirans  identical  with  those  from  2  niols.  of  the 
aldehyde,  p- Dimethylaminobenzaldeliyde  methiodide 
decomposes  at  100°.  H.  Burton. 

5-Methoxy-a-naphthaldehvde.  J.  B.  Shoe- 
smith  and  H.  Rubli  (J.C.S.,  1920,  3241—3243).— 
5-Hydroxy-a-naphthoic  acid,  prepared  by  fusing 
l-cyanonaphthalene-5-sulphonic  acid  with  sodium 
hydroxide,  is  converted  into  5-methoxy-a-naphthoic 
acid  by  methyl  sulphate.  Treatment  of  the  potassium 
salt  of  this  acid  with  thionyl  chloride  yields  5-methoxy- 
a-napkthoyl  chloride ,  b.  p.  194°/11  mm.,  in.  p.  80 — 81°. 
Reduction  of  this  compound  with  hydrogen  in  presence 
of  palladium  produced  5-methoxy-u-na.phthaldehyde, 
m.  p.  66°  ( p-nilrophenylhydrazone ,  m.  p.  240°;  semi- 
carbazone,  m.  p.  246°;  oxime,  m.  p.  104°). 

H.  Burton. 

Acyl  migration  during  the  partial  hydrolysis 
of  acylated  polyphenolic  aldehydes.  E.  Passu 
and  L.  yon  Vargha  (Ber.,  1920,  59,  [if],  2818—2824 ; 
ef.  A.,  1923,  i,  338). — 3 : 4-Diacetoxybenzaldehyde, 
m.  p.  54°  [p heny Ihyd ra.zone,  m.  p.  135° ;  semicarbazone, 
m.  p.  200 — 202°  (decomp.)],  is  prepared  in  95%  yield 
by  the  action  of  acetic  anhydride  on  3  :  4-dihydroxy- 
benzaldehyde  in  aqueous  alkaline  solution.  It  is 
converted  by  partial  hydrolysis  into  l-hydroxy-3- 
amtoxybenzaldehyde,  m.  p.  109 — 110°  (p -nitrophenyl- 
hydrazone,  m.  p.  195°),  which  is  obtained  in  better 
yield  by  the  partial  acetylation  of  3  : 4-dihydroxy- 
benzaldehyde.  The  constitution  of  the  substance  is 
established  by  its  conversion  by  diazoinethane  into 

3- acetoxy-4-methoxybenzaldehyde,  m.  p.  88°,  which 
is  hydrolysed  to  isovanillin,  in,  p.  115—116°,  4-lfeitr- 
oxij-3-acetoxybenzaldehydc,  m.  p.  109°  (plumy! hydrazone, 
m.  p.  158°),  prepared  by  the  action  of  benzoyl  chloride 
and  aqueous  potassium  hydroxide  on  4-hydroxy- 3- 
acetoxybenzaldchyde  dissolved  in  acetone,  is  hydro¬ 
lysed  in  acid  or  aqueous  solution  with  migration  of  the 
benzoyl  group  to  4-hydrozy-d-benzoxybensaldehyde, 
m.  p.  130 — 137°  (phenylhjdrazone,  m.  p.  192°),  which, 
when  acetylated,  affords  i-acetoxy-3-benzoxybenzalde - 
hyde,  m.  p.  68°  (phenyl hydrazone,  in.  p.  166°). 

4- Hydroxy-3-benzoxybenzaldehyde  is  converted  by 

diazomethane  into  4-methoxy-3-benzoxybenzalde- 
hyde,  m.  p.  75°,  from  which  isovanillin  is  obtained  by 
hydrolysis.  H.  Wren. 

AlhyleycJo-pentanones  and  -liexanones. 
Action  of  benzaldehyde  and  other  aromatic 
aldehydes  on  cyclanones.  Differentiation  of  the 
a*-  and  «a'-dimethylcyclanones.  A.  Haller  and 

R.  Cornubert  (Bull.  iSoe.  chim.,  1920,  [iv],  39, 1621— 
1643). — A  review  of  previous  work  (cf.  A.,  1914,  i, 
291 ;  1920,  i,  390,  441 ;  1924,  i,  1203;  1925,  i,  1070, 
1071).  M.  Clark. 

Alkylcyclo-pentanones  and  -hexanones.  II. 
Alkylation  of  l-methylcyeiopentan-2-one.  A. 
Haller  and  R.  Cornubert  (Bull.  Soc.  chim.,  1926, 
[iv],  39, 1724 — 1732 ;  cf.  preceding  abstract).— Re-ex¬ 
amination  of  the  products  obtained  on  methylating 
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l-methylc?/cZopentan-2-one  with  methyl  iodide  and 
sodamide  indicates  that  the  dimethylation  product 
consists  of  at  least  95%  of  1  :  1-dimethylcycZopent- 
anone  and  only  5%  of  the  1  :  3 -dimethyl  isomeride. 
The  trimethylation  product  reacts  with  benzalde- 
hyde  in  presence  of  hydrochloric  acid  and  appears 
to  contain  di-  and  tetra-methykn/cZopentanones. 
1:1: 3-Trimethylcr/cZohexanone,  like  1:1: 3-tri- 
methylcf/cZopentanone,  does  not  react  under  these 
conditions.  1:1:3: 3-TetramethylcycZopentanone, 
b.  p.  155—156°/770  mm.,  cff  0-S653,  <  1-4288,  pro¬ 
bably  contains  traces  of  the  trimethyl  derivative. 
It  is  concluded  that  gejn-methylation  takes  place 
more  readily  than  symmetrical  methylation.  Ethyl¬ 
ation  under  similar  conditions  affords  about  80%  of 
condensation  products  and  a  fraction  which  is 
apparently  a  mixture  of  mono-  and  di-ethyl- 1 -methyl - 
cydopentan-2-ones.  R.  Brightmaix. 

Three-carbon  system.  X.  Mobility  of  some 
cyclic  ketones.  G.  A.  R.  Kon  and  J.  H.  Notland 
(J.C.S.,  1926,  3101—3111 ;  cf.  ibid.,  1923,  123,  1361). 
— 2- A  1-cycZoHexenylcycZohexanone  gives  two  semi¬ 
carbazones,  one  form  m.  p.  200—201°,  and  a  small 
amount  of  another  form,  m.  p.  172°  (cf.  A.,  1907, 
i,  220;  1923,  i,  142).  The  ketone  regenerated  from 
the  semicarbazone  of  m.  p.  200 — 201°  by  oxalic  acid 
had  b.  p.  145°/17  mm.,  d\yi  1-00404,  mg’1  1-50692, 
[i?£]n  52-81,  and  gave,  on  oxidation  with  ozone, 
adipic  acid,  indicating  the  stable  Py-form.  Methyl¬ 
ation  by  “  molecular  ”  sodium  and  methyl  iodide 
yielded  2-mdhyl-2-&1-cyclo7iexenylcycloliexanone,  b.  p. 
150°/18  mm.,  tZf4  0-98804,  <°4  1-50320,  [J?£]u  57-51 
{semicarbazone,  m.  p.  204°).  Oxidation  of  the  methyl¬ 
ated  ketone  gave  adipic  acid  and  S-acetylvaleric  acid 
(identified  as  semicarbazone,  m.  p.  145—146°). 
The  original  ketone,  when  condensed  with  ethyl 
sodiocyanoacetate,  gave  a  small  amount  of  a  cyano- 
laclone,  m.  p.  112°,  of  type  (I),  formed  by  the  loss 
of  alcohol  from  the  expected  cyano-ester  (II)  [cf. 
Vorlander,  A.,  1906,  i,  362). 

CN-CH-CO-O  CN-CH-CO„Et 

(i-)  !  ,/C'  I  ,-co-  (no 

>C— C-CS2-  >C — CH-CH2- 

Concentrated  sulphuric  acid  converts  the  lactone  into 
an  imide,  m.  p.  166°. 

2-c?/cZoPentylidenecycZopentanone  (semicarbazones, 
m.  p.  223°  and  207°)  on  oxidation  gives  cycZopentanone 
and  glutaric  acid,  showing  the  a [3 -formula.  Ethyl¬ 
ation  converts  it  into  2-ethyl-2-^1-cyclopcntcnylcyclo- 
pentanojie,  b.  p.  140°/22  mm.,  cZf 4  0-983385,  n '§'* 
1-49756,  [iZ/Jo  53-07  ( semicarbazone ,  m.  p.  202°). 
Oxidation  of  the  ethylated  ketone  gave  glutaric  acid 
and  2-ethylcycZopentanone  formed  by  decomposition 
of  an  acid,  probably  2 -  oi - c arb oxy b uty ry  1  - 2 - e thy  1  - 
Ci/cZopentenone,  with  boiling  water.  The  ethyl  sodio¬ 
cyanoacetate  condensation  gave  a  cyano-ester  [type 
(II)],  b.  p.  164— 165°/20  mm.,  which  on  hydrolysis 
furnished  an  acid  [type  (III)],  m.  p.  135°  ( semicarb - 
a^one,  p.  2-isoPropyl- 

idenecf/ctopentanonc  (semicarb¬ 
azone,  m.  p.  217 — 21S° ;  oxidation 
products,  acetone  and  glutaric 
acid)  on  ethylation  gave  2-ethyl-2-isopropenylcyclo- 
pentanone,  b.  p.  97— 98°/20  mm.,  df7  0-94132, 


1-47892,  [IZz]d  45-84  ( semicarbazone ,  m.  p.  199°; 
oxidation  gave  formic  acid  and  probably  S-acetyl- 
heptoie  acid,  identified  as  the  semicarbazone,  m.  p. 
141 — 142°).  Ethyl  sodiocyanoacetate  yielded  a 
cyano-o. stcr,  b.  p.  135°/20  mm.,  which  on  hydrolysis 
gave  an  acid,  m.  p.  133°.  Camphorphoronc  on  ethyl¬ 
ation  gave  5-mdTiyl-2-et7iyl-2-vs,opropenylc.yciopent- 
anone,  b.  p.  95— 96716  ram.,  tff  0-91131,  n£7 
1-46533,  [Rl]o  50-46  ( semicarbazone ,  m.  p.  184°; 
oxidation  products,  formic  acid,  and  8-acetyl-a- 
methylheptoic  acid,  identified  as  semicarbazone,  m.  p. 
147 — 148°).  An  acid,  m.  p.  135°,  was  obtained  from 
the  cyanoacetate  condensation.  Both  pulegone  and 
isopulegone,  on  methylation  give  2 :  o-dimelhyl- 2- 
isopropenylcyclohcxanon c  {2-methi/lisopulegone),  b.  p. 
10S°/19  mm.,  d\™  0-92081,  1-47163,  [JB^ln  50-51, 

[a]D  (in  alcohol)  —122-1°  ( semicarbazone ,  m.  p.  203 — 
204°),  whilst  condensation  with  ethyl  sodiocyano¬ 
acetate  gives  a  cyanolactone.  This  on  hydrolysis 
yields  an  imide,  m.  p.  129°.  5-Methyl-2-dhyl-2-iso- 
propcnylcyclohexanone  has  b.  p.  110°/15  mm.,  df'1 
0-90362,  ng1  1-46433,  [P;,]D  55-05,  [a]D  (in  alcohol) 
—  174-0°  [semicarbazone,  m.  p.  207 — 208°). 

isoPulegone  is  laevorotatory  when  prepared  from 
pulegone  hydrobromide,  whereas  the  natural  ketone 
is  dextrorotatory.  The  results  show  that  the  cyclic 
ketones  examined  react  both  as  cep-  and  Py-un- 
saturated  ketones.  H.  But.tox. 

Condensations  of  p-dimethylaminobenz alde¬ 
hyde  with  special  reference  to  p-dimethylarnino- 
benzylideneacetone  and  its  reduction  products. 
H.  Thoms  and  H.  Seebe  (Z.  angew.  Chem.,  1926, 
39,  1464—1465)  .—The  observation  of  Meyer  and  Beer 
(A.,  1913,  i,  617)  that  p-dimethylaminobenzaldehydo 
undergoes  the  Perkin  condensation  only  in  presence 
of  potassium  acetate,  not  the  sodium  salt,  is  con¬ 
firmed.  From  this  and  other  evidence  on  condensa¬ 
tions  with  aldehydes  and  ketones  to  give  p-dimethyl- 
aminocinnamaldeliyde  and  p-dimethylaminostyryl 
methyl  ketone,  it  is  concluded  that  the  introduction 
of  the  p-dimethylamino-group  reduces  the  reactivity 
of  benzaldehyde,  particularly  in  the  case  of  the 
cinnamic  acid  synthesis,  and  causes  a  corresponding 
tendency  to  form  by-products.  p-Dimethylamino- 
styryl  methyl  ketone  gives  only  normal  oximes, 
semicarbazones,  and  phenylhydrazones,  the  double 
linking  in  the  side-chain  giving  no  reaction,  as  in  the 
case  of  many  aS-unsaturated  ketones.  Reduction 
of  this  compound  with  sodium  and  amyl  alcohol 
gives  a -p -di methyla mi nopTienylbutan-y-ol,  whilst  re¬ 
duction  with  sodium  amalgam  in  weak  acetic  acid 
solution  under  pressure  gives  a  trace  of  that  alcohol, 
80%  of  Q-p-dimeiliylaminophenyldhyl  methyl  ketone, 
and  10 — 20%  of  Se-di-p-dimethylaminophenyloctane- 
$y-dione.  Besides  these  was  found  a  trace  of  a  yellow 
product,  m.  p.  190°,  not  further  investigated. 

E.  Holmes. 

Semipinacolic  transformations  ;  comparative 
stability  of  secondary  and  tertiary  hydroxyl 
groups.  M.  Tiefeneau  and  J.  Levy  (Compt. 
rend.,  1926,  183,  1112 — 1114). — Since  ay-diphenyl- p- 
benzylpropane  -ap-  diol  and  y  -  phenyl  -  a  -  anisyl  -  p  - 
benzylpropane-ajj-diol  when  treated  with  sulphuric 
acid  of  any  concentration,  and  the  latter  when  simply 


CHj-COoH 
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heated,  yield  only  the  corresponding  ketone,  in  accord¬ 
ance  with  the  scheme  CHAr(OH)*CR2*OH  — > 
OHArCRjO- — >  CHArR-CO-R  (I),  and  no  aldehyde, 
in  accordance  with  the  scheme  OH  A  r(  0  IT )  ■  CRr  OH 
— y  CHArO-CR,  — >  CArR2-CHO  (II)  (cf.  Orekhov, 
A.,  1919,  i,  271) ;  and  since  a-phenyl-p-methylbutane- 
a3-diol  yields  the  ketone  with  concentrated  sulphuric 
acid,  the  aldehyde  with  8%  sulphuric  acid,  and  a 
mixture  with  acids  of  intermediate  concentrations, 
tho  somipinacolic  mechanism  (I)  for  the  formation 
of  tho  ketones  is  probably  correct,  since  the  conver¬ 
sions  of  trisubstituted  aldehydes  into  ketones  (Or6k- 
hoff  and  Tiffeneau,  ibid.,  1926,  171)  occurs  only  on 
treatment  with  concentrated  sulphuric  acid.  The 
following  compounds  are  obtained :  benzyl  p -phenyl- 
a-anisylethyl  ketone  (oxime,  m.  p.  90 — 91°;  semi- 
carbazone,  m.  p.  138 — 139°) ;  $-phenijl-‘z$-dhnethyl- 
propaldehyde,  b.  p.  228 — 230°  ( semicarbazone ,  m.  p. 
158 — 159°).  J.  W.  Baker. 

Dehydration  of  ci/cfohexylhydrobenzoin  and 
the  isomerisation  of  aldehydes  to  ketones.  S. 
Danilov  (J.  Russ.  Phys,  Cliem.  Soc.,  1926,  58,  129 — 
147). — Another  account  of  work  described  elsewhere 
(A.,  1926,  519 — 520).  Benzhydryl  cycloh cxyl  ketone 
(aa-diphenyl-p-cyc/ohcxylethan-p-one,  loc.  cit.)  forms 
an  oxime,  m.  p.  164°,  and  a  semicarbazone,  m.  p.  213°. 

M.  ZVEGINTZOV. 

a-Phenyl  pp-di-p-tolylethylene  glycol  and  di-p- 
tolylacetophenone.  S.  Danilov  (J.  Russ.  Phys. 
Chem.  Soc.,  1926,  58,  14S— 155;  cf.  A.,  1926,  519, 
726). — x-Phenyl  $$-di-p-tolylethylene  glycol,  m.  p.  157°, 
prepared  from  methyl  mandelato  and  magnesium 
p-tolyl  bromide,  on  dehydration  with  dilute  sulphuric 
or  oxalic  acid,  gives  only  traces  of  the  expected 
phcnyldi-p-tolylacetaldehyde,  but  almost  exclusively 
the  ketone,  di-p-tolylacetophcnone,  m.  p,  57-5°,  de¬ 
comp.  to  benzoic  acid  and  di-p-tolyliuethane  by 
alcoholic  potassium  hydroxide,  giving  an  oxime,  m.  p. 
1S8°,  and  a  semicarbazone,  in.  p.  186°,  which  seems 
to  exist  in  two  isomeric  forms.  This  behaviour  is  in 
accordance  with  the  author’s  theory  that  the  acid 
nature  of  groups,  as  shown  by  the  conductivities  of 
tho  acids  they  form,  determines  the  mechanism  of 
glycol  dehydration.  Groups  which  give  acids  having 
approximately  the  same  conductivity  do  not  tend 
to  migrate,  when  present  together,  even  if  they  belong 
to  tho  aromatic  series,  which,  in  general,  favour 
structural  changes.  M,  Zvegintzov. 

M-Cliloro-o-hydroxyacetophenone.  K.  von 
Attwers  and  M.  Leo  (Ber.,  1926,  59,  [R],  2899). — 
o-Chloro-o-hydroxyacctophenone  has  m.  p.  73 — 74°, 
in  agreement  with  the  observations  of  Fries  and 
Pfaffendorff  (A.,  1910,  i,  149).  The  product,  m.  p. 
101°,  described  as  such  by  Tutin  (J.C.S.,  1910,  97, 
2503)  is  coumaranone,  H.  Wren. 

Syntheses  of  ehalkones.  H,  Simonis  and  C. 
Lear  (Ber.,  1926,  59,  [j?],  290S— 2913).— Phenolic 
ethers,  particularly  those  containing  a  substituent  in 
the  para-position  to  the  alkoxy -group,  are  converted 
by  suitable  acid  chlorides  in  the  presence  of  alumin¬ 
ium  chloride  (1  mol.)  into  alkylated  ehalkones ;  the 
use  of  a  further  mol.  of  aluminium  chloride  causes 
removal  of  the  alkyl  group,  with  production  of  the 
chalkone.  Thus  p-tolyl  methyl  ether,  cinnamoyl 


chloride,  and  aluminium  chloride  afford  4-methoxy- 
m-lolyl  styryl  ketone,  m.  p.  55 — 56°,  and  4-hydroxy - 
m-tolyl  styryl  ketone,  m.  p.  111°  (cf.  Auwers  and 
Doll,  A.,  1920,  i,  871).  Quinol  diethyl  ether  gives 
2-hydroxy  -  o  -  ethoxyphenyl  styryl  ketone,  m.  p.  83°, 
converted  by  sodium  hydroxide  into  6-ethoxy- 
flavanone.  p-Tolyl  methyl  ether,  phenylpropiolyl 
chloride,  and  aluminium  chloride  in  molecular  pro¬ 
portions  give  i-methoxy-m-tolyl  $-phenylethmyl  ketone, 
m'  p.  62°,  whereas  with  a  double  proportion  of 
aluminium  chloride,  4-methoxy-m-tolyl  $-chlorostyryl 
ketone,  m.  p.  95-5°,  is  obtained;  the  latter  compound 
is  converted  by  dilute  sodium  hydroxide  into  6-methyl- 
fiavone.  H.  Wren. 

Applicability  of  the  Friedel  Crafts  reaction  to 
the  production  of  flavones.  H.  Simonis  and  S. 
Danischewski  (Ber.,  1926,  59,  [R],  2914—2919; 
cf.  preceding  abstract). — Quinol  dimethyl  ether, 
aluminium  chloride,  and  cinnamoyl  chloride  yield 
2  :  5-dimethoxyphenyl  styryl  ketone,  m.  p.  43°,  which 
is  converted  by  aluminium  chloride  in  presence  of 
benzene  into  2 -hydroxy- 5 -methoxyphenyl  styryl  ketone, 
m.  p.  49°,  transformed  by  alkali  hydroxide  into 
6-methoxyflavanone.  2  :  o-Dimethox yph enyl  li -ph  en  yl - 
ethinyl  ketone,  m.  p.  57°,  is  converted  by  aluminium 
chloride  into  2-hydroxy -5-methoxyphenyl  fi-chlorostyryl 
ketone,  m.  p.  90°,  or,  if  hydrogen  chloride  is  also  used, 
into  an  isomeric  ketone,  m.  p.  80° ;  both  ketones  are 
transformed  by  sodium  hydroxide  into  6 -melhoxy- 
jlavone,  m.  p.  154°.  Resorcinol  dimethyl  ether  and 
cinnamoyl  chloride  afford  2  :  6 -dimethoxyphenyl  styryl 
ketone,  m.  p.  80°,  and  thence  2-hydroxy-G-methoxy- 
phenyl  styryl  ketone,  m.  p.  105°,  which  could  not  bo 
converted  into  the  corresponding  flavanone.  2-Hydr - 
oxy -Q-methoxyphenyl  fi-chlorostyryl  ketone,  m.  p.  95°, 
and  5-methoxyflavone,  m.  p.  133°,  are  described. 
2- M ethoxy -b  :  6-dimethylphenyl  styryl  ketone,  m.  p. 
78°,  is  demethylated  to  2-hydroxy-o  :  6-dimethylphenyl 
styryl  ketone,  m.  p.  116°,  which  is  with  difficulty 
transformable  into  5  :  Q-dimethylflavanone,  m.  p.  89°. 
2- Hydroxy -it :  5-dimethylphenyl  styryl  ketone,  m,  p, 
78°,  readily  yields  6  :  8 -dimethylflavanone,  m.  p.  108°. 

H.  Wren. 

Formation  of  chloranil  from  aromatic  com¬ 
pounds.  L,  Denis  (Bull.  Soc.  chim.  Belg.,  1926, 
35,  375 — 379). — In  continuation  of  work  by  Miehiels 
and  Hingot  (Bull.  Acad.  roy.  med.  Belg.,  1925,  213). 
the  author  finds  that  chloranil  is  also  produced  by 
tho  action  of  hydrochloric  acid  and  potassium  chlorate 
on  p-hydroxy  benzoic,  2  : 5-dihydroxybcnzoic,  and 
pierolonic  acids.  The  introduction  of  a  nitro-group 
into  benzoic  acid  or  benzaldehyde  inhibits  the  reac¬ 
tion,  negative  results  being  obtained  with  the  three 
nitrobenzoie  acids  and  nitrobenzaldehydes,  2:4:6- 
trinitro-  and  2  : 4-dinitro-benzoic  acids.  Similarly, 
nitro-p-cresol  and  the  nitro-o-  and  -p-toluidines  all 
give  a  negative  test.  None  of  the  nitrotoluenes  or 
nitroxylenes  examined  affords  chloranil  in  this  way, 
and  negative  results  are  similarly  obtained  with 
trinitrobenzene,  tetrabromo-p-  and  -m-xylene,  neutral- 
red,  2-nitroresoremol,  2:4:  6-trinitroresorcinol,  p- 
and  m-nitroeinnamic  acids,  2  : 4-dihydroxybenzoic 
acid,  and  2 : 4-dinitro-a-naplithol.  On  the  other 
hand,  a  positive  chloranil  reaction  is  obtained  with 
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the  three  nitroani lines  and  nitrophenols,  with  2 :  4- 
dinitroaniline,  o-  and  p-nitroacetanilides,  o-  and 
p-nitroanisole,  with  alizarin-yellow-GG,  and  with 
nitron.  Of  the  three  dihydroxybenzenes,  only  quinol 
gives  a  positive  reaction.  It.  Brightman. 

Alkylation  of  hydro xyn aphtha cpii none.  II. 
Carbon  alkylation.  L.  F.  Fieser  (J.  Amer.  Chem. 
Soc.,  1920,  48,  3201—3214 ;  cf.  this  vol.,  59).— Whilst 
alkylation  of  hydroxynaphthaquinone  (through  the 
silver  salt)  by  means  of  saturated  alkyl  halides  leads 
to  one  or  both  of  the  isomeric  O-ethers,  similar  reac¬ 
tion  with  allyl,  benzyl,  and  diphenylmethyl  halides 
yields,  in  addition,  G'-alkyl  derivatives,  whilst  tri- 
phenylmetliyl  and  cinnamyl  halides  yield  the  O-alkyl 
derivative  exclusively.  Treatment  of  the  silver  salt 
of  hydroxynaphthaquinone  with  allyl  bromide  in 
boiling  benzene  affords  mainly  4- albjlox y- [5 -naphtha.  - 
quinone,  m.  p.  125°,  with  2-allyloxy-ai-naphthaquinone, 
m.  p,  98-5°,  and  3-hydroxy -2-allyl-a.-naphthaquinone 
(I),  yellow,  m.  p.  116°,  which  is  also  produced,  exo¬ 
thermically,  when  either  of  the  isomeric  O-ethers  is 
heated  above  the  m,  p.  A  normal  acetyl  derivative 
of  (I)  could  not  be  obtained.  When  treated  with 
acetic  anhydride  and  sodium  acetate,  (I)  yields  a 
compound,  G17H1405,  the  reaction  being  apparently 
analogous  to  that  recorded  for  lapachol  by  Paterno 
and  Minnuni  (A.,  1890,  607)  and  Hooker  (J.C.S.,  1892, 
61,  611).  Reduction  of  (I)  with  zinc  dust  and  acetic 
acid  in  presence  of  acetic  anhydride  affords  the  corre¬ 
sponding  quinol  triacetate,  m.  p.  155-5°,  whilst  heating 
with  hydrochloric  and  acetic  acids  yields  3 -hydroxy- 
2-^-ch\oropropyl-u-naphlhaquinone,  yellow,  m.  p.  147° 
{acetyl  derivative,  m.  p.  102°)  (cf.  Hooker,  loc.  cit.), 
together  with  1  -  methyl  -4:5-  benzocoumaran  -3:6- 
quinone,  yellow,  m.  p.  166—167°,  which  is  also  formed 
to  a  slight  extent  when  the  above  chloro-derivative 
is  boiled  in  glacial  acetic  acid.  Treatment  of  (I)  with 
cold,  concentrated  sulphuric  acid  affords  1  -methyl- 
5  :  6-benzocoumarati-3  :  4 -quinone,  red,  m.  p.  133-5°, 
which  is  also  obtained  from  the  above  chloro-deriv¬ 
ative  by  the  action  of  sulphuric  acid  at  80°,  and  is 
converted  into  the  chloro-derivative  by  treatment 
with  hydrochloric  acid  at  55°,  whilst  the  action  of 
cold  alkali  affords  3  ~  hydroxy  -  2  -  [3 -hydroxyp  rop  yl-u- 
naphthaquinone,  yellow,  m.  p.  108 — 110°  (acetyl  deriv¬ 
ative,  m.  p.  127°).  Benzyl  chloride  and  the  silver 
salt  of  hydroxynaphthaquinone  yield  analogously 
4c-benzyloxy-$-naphthaquinone,  orange-yellow,  m.  p. 
182-5°,  2-benzyioxy-a-naphthaquinone,  yellow,  m.  p. 
145°,  and  3-hydroxy-2-benzyl-<x.-naphthaquinone,  golden- 
yellow,  m.  p.  175 — 176°.  Diphenylmethyl  bromide 
yields  similarly  2-diphenylmethoxy-o.-naphthaquinone, 
yellow,  m.  p.  150 — 151°,  and  3-hydroxy-2-diphenyl- 
methyl-a-naphthaquinone,  yellow,  m.  p.  186-5°  ( acetyl 
derivative,  m.  p,  170-5°;  quinol  triacetate,  m.  p.  215“), 
the  latter  being  also  obtained  by  boiling  hydroxy¬ 
naphthaquinone  with  benzhydrol  in  glacial  acetic 
acid  in  presence  of  sulphuric  acid  (cf.  Mohlau  and 
Klopfer,  A.,  1899,  i,  912).  3 - II ydroxy - 2 - triph enyl- 
methyl-u-naphthaquinone,  yellow',  m.  p.  211°  (decomp.) 
(sodium  salt,  red),  is  obtained  as  above.  Treatment 
of  the  silver  salt  of  hydroxynaphthaquinone  with 
cinnamyl  chloride  and  sodium  carbonate  in  cold 
benzene  affords  Z-hydroxy-2-cinnamyl-u-naphthaqtiin- 


one,  yellow,  m.  p.  170°,  which,  when  treated  with 
cold,  concentrated  sulphuric  acid,  yields  what  is  prob¬ 
ably  2-phenyl-l  :  8-be.nzochrotna.n-5  :  6 -quinone,  red, 
m.  p.  167°.  F.  G.  Willson. 

Derivatives  of  naphthaqrdnones  [l-imino-4- 
arylimino-2-hydr  oxy-a-naphtha  quin  ones] .  Soc. 
Anon,  des  Mat.  Col.  et  Prod.  Chim.  de  St.-Denis, 
R.  Lantz,  and  A.  Wahl. — See  B.,  1927,  39. 

Preparation  of  1  : 4-dichloroanthraqxdnone 
from  phthalic  anhydride  and  p-dichlorobenzene. 
M.  PniLLirs  (J.  Amer.  Chem.  Soc.,  1926,  48,  3198 — 
3199). — Phthalic  anhydride  (1  mol.)  is  heated  with 
p-dichlorobenzene  (0-5  mol.)  and  aluminium  chloride 
(1-5  mol.)  at  110 — 120°  for  about  4  hrs.  The  product, 
o-2' :  5' -dichlorobenzoylbenzoic  acid,  m.  p.  169°,  is 
isolated  and  heated  with  excess  of  sulphuric  acid  at 
150°  for  4  hr3.,  when  an  83%  yield  of  1  :  4-dichloro- 
anthraquinone,  m.  p,  187-5°,  is  obtained  (cf.  Ullmann 
and  Billig,  A.,  1911,  i,  490).  F.  G.  Willson. 

Fritzsch’s  reagent  [!i-dinitroanthraqxdnone|. 
E.  Bornstein,  H.  Schliewiensky,  and  S.  V. 
Szczesny-Heyl  (Ber.,  1926,  59,  [J %  2812—2815).— 
(3-Dinitroanthraquinone,  m.  p.  290 — 291°  (decomp.), 
prepared  by  the  action  of  nitric  acid  on  anthracene, 
gives  additive  compounds  containing  the  components 
in  equimolecular  ratio  with  the  following  substances  : 
anthracene,  m,  p,  263 — 264°;  1-methylanthracenc, 
m.  p.  259°;  2-methylanthracene,  m.  p.  219°; 
1  :  6(or  1 :  7)-dimethylanthracene,  m.  p.  224 — 225°; 
1:3:6: 8-tetramethylanthraquinone,  m.  p.  260 — 
261°  (decomp.) ;  dibromo-2-methylanthracene,  m.  p. 
241°  (decomp.);  phenanthrene,  m.  p.  218 — 219s: 
acenaphthene,  m.  p.  227—230°;  carbazole,  m.  p. 
260 — 261°;  stilbene,  m.  p.  248°;  chrysene,  m.  p. 
302—303°;  retene,  m.  p.  225— 226°;  diphenylamine, 
m.  p.  243 — 244°  (decomp.) ;  di-p-tolylamine,  m.  p. 
212 — 213°;  di-p-naphthylamine,  m.  p.  176 — 177°; 
xenylamine  (diphenylyl amine),  m.  p.  241°;  benz¬ 
idine,  m.  p.  240 — 241°;  o-tolidine,  m.  p.  202°.  It 
does  not  form  additive  compounds  with  diphenyl, 
di-p-tolyl,  fluorene,  di-  or  tri-phenylmethane,  naph¬ 
thalene,  tetra-  or  deca-hydronaphthalene,  aceto¬ 
phenone,  benzophenone,  coumarin,  isatin,  azobenzene, 
azoxybenzene,  diphenyl  sulphide,  sulphoxide,  or 
sulphone,  diphenol  sulphide,  carbanilide,  thiocarb- 
anilide,  pyridine,  quinoline,  indole,  acridine,  the  three 
phenylenediamines,  and  naphthidine.  H.  Wren. 

Genetic  relationsliip  of  aliphatic  to  cyclic  per¬ 
fumes  ;  geraniol.  H.  Thoms  (Oesterr.  Chem.-Ztg., 
1926,  29,  22S — 229). — When  geraniol  is  heated  with 
20%  sulphuric  acid  at  200 — 210°  for  6  hrs.,  or  when  it 
is  stirred  with  three  times  its  w-eight  of  65%  sulphuric 
acid  at  —15°  and  the  product  heated  to  60°,  it  yields 
a  hydrocarbon,  b.  p.  183— 195°/16  mm.,  147— 152°/3 
mm.,  da  0-9116,  1-50338,  which  corresponds  in  its 

physical  properties  with  a  sesquiterpene.  On  cata¬ 
lytic  reduction  with  palladium,  it  yields  a  telrahydro- 
derivative,  C15H28,  b.  p.  175— 180°/16  mm.,  0-8758, 
nD  1-47547.  The  unsaturated  hydrocarbon  yields  an 
unstable  tetrabromide,  which  spontaneously  loses 
hydrogen  bromide.  J.  W.  Baker. 

Dehydrogenation  of  menthol.  G.  Cesmano 
(Atti  R.  Accad.  Lincei,  1926,  [vi],  4,  385—387).— 
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When  a  solution  of  sodium  in  fused  menthol  is  heated 
at  about  300°,  hydrogen  is  evolved  in  large  proportion, 
tho  sodium  menthoxide  losing  two  atoms  of  hydrogen 
to  give  a  sodioraenthono,  which  afterwards  gives  up 
four  hydrogen  atoms  to  form  sodium  thyin  oxide, 
possibly  by  way  of  a  menthenone  derivative. 

T.  H.  Pope.  _ 

Terpene  and  sesquiterpene  of  Miisubazeri. 
X.  H  iRA no  (yd.  Rep.  Tohoku,  1920,  15,  601 — 670).— 
Bee  A.,  1926,  408. 

Liquid  hydrochlorides  of  pinene.  M.  Dklkpine 
and  U.  Caciiat  (Bull.  Boo.  chim.,  1926,  [lv],  39, 
1745—1765). — Kepeated  fractional  distillation  has 
established  the  presence  of  limonene  and  limoneno 
hydrochloride  in  tho  “  liquid  hydrochloride  ”  obtained 
in  the  treatment  of  Aleppo  turpentine  (oc  +41-8°)  with 
hydrogen  chloride  in  the  cold  or  in  alcoholic  solution, 
in  addition  to  the  products  previously  observed  (cf. 
A.,  1907,  i,  630;  1910,  i,  400;  1921,  i,  795;  1924,  i, 
108-i,  10S8;  1926,  1042).  R.  Brightman. 

Hydration  of  nopinene.  II.  G.  Austerweil 
and  (Mile.)  O.  Petrovici  (Bull.  Soo.  cliim.,  1926,  [iv], 
39,  1732—1744;  ef.  A.,  1926,  619).— The  reaction 
between  nopinene  and  organic  acids  affording  bornyl 
esters  is  bimolecular,  involving  addition  at  tho  double 
linking  and  at  the  ruptured  bridge  linkings;  it  is 
always  accompanied  by  a  unimolccular  reaction, 
affording  La-pinene  by  addition  of  1  mol.  of  acid  ai 
tho  doublo  linking.  The  latter  reaction  is  tho  first 
stage  in  tho  formation  of  monocyclic  terpenes,  the 
latter  being  produced  from  pineno  according  to  tire 
scheme : 

CH-CMo-CH  nx  CHvCMc-CH  CIR-C.Me-CH 
CMc., !  — >  X’CMcj  — >■  CHjlCMcj 

CHvCH-'dR  CHj-CH— CH8  CHa— OH— Ctt, 

Dilution  of  the  organic  acid  with  a  neutral  solvent 
such  as  toluene  almost  completely  suppresses  the 
formation  of  monocyclic  terpenes,  and  tho  reaction 
product  consists  of  (-pinene  and  bomyl  esters.  These 
facts  support  the  view  that  the  hemicyclic  double 
linking  in  nopinene  is  more  reactive  than  the  bridge 
linking.  Under  conditions  in  which  nopinene  affords 
bornyl  ethers  and  (-pinene,  pinene  alono  affords  neither 
bornyl  ethers  nor  monocyclic  terpenes. 

It.  Brightman. 

Nitrogenous  derivatives  of  terpene  alcohols 
!  bornyl  and  menthyl  pyridinecarboxylates]. 
R.  W oi.ffe n stein. — See  B.,  1927,  28. 

Essence  of  camphor.  VI.  Dehydration  of 
cyclic  terpene  alcohols  by  Japanese  acid  earth. 
K.  Ono  (Bull.  Chem.  Soe.  Japan,  1926, 1, 24$ — 252). — 
The  following  products  were  isolated  on  dehydrating 
certain  cyclic  terpene  alcohols  with  Japanese  fuller  s 
earth  :  dipontene  and  a-tevpineol  from  terpin  hydrate ; 
dipenteno  from  liquid  tcrpincol;  (-mentheno  from 
(-menthol ;  crystalline d-eamphene  and  a  liquid  c?-cam- 
phene  from  rf-borncol.  S.  J.  Gregg. 

Chromic  acid  oxidation  of  bornyl  chloride  to 
p-ketobornyl  chloride,  J.  Bredt  and  P. 
Pixten  (J.  pr.  Chem.,  1927,  Hi],  115,  45—55).— 
Oxidation  of  bornyl  chloride  in  acetic  acid  solution 


with  potassium  dichromate  and  sulphuric  acid 
at  60 — 70°  yields  p-ketobornyl 
chloride  (annexed  formula),  m.  p. 
158°  (semicarbazone,  m.  p.  259°),  in 
10 — 30%  yield,  according  to  the 
conditions,  the  effect  of  varying 
these  being  investigated  in  some  detail.  The  con¬ 
stitution  of  the  product  is  proved  by  its  reduction  with 
sodium  and  boiling  alcohol  to  epibomeol  ( acetate ,  b.  p. 
114719  mm.,  d\*  0-988,  [k]11  -f  15-03°),  which  is 
oxidised  by  chromic  and  acetic  acids  to  epicamphor 
{semicarbazone,  m.  p.  236 — 237°;  oxime,  m.  p.  103°). 
The  optical  activity  of  the  products  obtained  varied 
with  tho  specimens  of  pinene  used  for  the  original 
preparation  of  the  bornyl  chloride.  J.  W.  Baker. 

Co-ordinated  mereaptides.  A.  M.  Drummond 
and  D.  T.  Gibson  (J.C.S.,  1926,  3073— 3077).— Tho 
metallic  derivatives  of  raercaptans  containing  the  CO 
group  arc  not  of  tho  simple  type  RSM',  but  are 
co-ordinated  ring  compounds,  showing  non-ionisable 
character,  solubility  in  anhydrous  organic  solvents, 
anomalous  colour,  and,  in  certain  cases,  stability 
towards  heat. 

Thiolcamphor  [cadmibromide,  C10H15OBrSCd ; 
slannochloride,  (Cj0II16OSH)3,Sn,,C!4,  m.  p.  187°], 
yields,  on  treatment  with  alcoholic  silver  nitrate, 
•silver  thiolcamphor  argentinilrale, 
CJOH150-SAg,AgX03,H20,  charring  at  200—210°, 
••!  21°  in  chloroform.  This  substance  reacts  with 
a  solution  of  thiolcamphor  in  dry  benzene,  giving 
a  compound ,  (C10H15O-SAg)2,AgXO3,H2O,  decomp, 
above  230°,  [a].MM  +64°  in  chloroform.  The  following 
are  also  described  :  nickel  thiolcamphor , 
(C10H15O*S)2Ni,C10H15O-SH ;  methyl  ^-thiolpropionate, 
b,  p.  54 — 55°/14  mm.,  n10  1-462S,  giving  methyl  silver 
p -thiolpropionate  argentinilrale, 

C4H 7 02- AgS, AgX 0, •  HaO ,  and  methyl  nickel  p- thiol- 
propionate ,  (Q,H703S)2Ni.  The  five-membered  ring 
compound,  ethyl  nickel  thiolacetale, 

(ciL<'9(QEt,):o>)  Ni,  shows  greater  stability  than 

the  six-membered  ring  compounds,  melting  without 
decomposition  at  101°.  Nickel  p- thiolpropionate , 

Sll502S)2Ni,  resembles  the  previous  compounds  in 
our  only  and  is  insoluble  in  organic  solvents. 

Au  improved  method  for  the  preparation  of  thiol- 
camphor  is  described.  M.  Clark. 

Ring  opening  and  closing  in  eoumarandiona 
derivatives.  Iv.  VON  Auwers  and  W.  Herbener 
(J.  pr.  Chem.,  1926,  [ii],  114,  313—336;  cf.  A.,  1908, 
i,  477;  1911,  i,  108). — 1 :  8-Dimethylcoumaran-3-one 
and  benzenediazonium  chloride  in  acetic  acid  solution 
yield  orange-red  4  :  G-dinicthylcou  ma  ran  -  2  :  3-dione- 
2- phenylh ydrazone,  m,  p.  155 — 156°.  This  does  not 
further  react  with  phenylhydrazine.  Benzoylation  in 
hot  pyridine  converts  it  into  the  as -benzoylphmyl- 
hydrazonc,  m.  p.  182 — 183°,  the  constitution  of  which 
is  proved  by  its  quantitative  reduction  to  benzaniiide. 
4  :  6-Dimethylcoumarandione  and  phenylhydrazine 
acetate  give  the  3-phenythydrazone,  m.  p.  151—152°, 
which  is  hydrolysed  by  cold  2%  alcoholic  sodium 
hydroxide  to  2-hydroxy  ;  6-dimethylphenylglyoxylic 
acid  pMnylhydrazom ,  in.  p.  117°,  the  reverse  change 
being  brought  about  by  heating  or  desiccation.  The 


CO-(j)H— CH2 
CMcj 

CIf2-CMe-CHCl 
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3-benzoylphenylhydrazone,  3-acetylplienylliydrazone, 
and  3-anil  of  4  :  6-dimethydcoumarandione  could  not 
be  prepared;  even  in  anhydrous  solvents  the  corre¬ 
sponding  derivatives  of  2-liydroxy-4 : 6-dimetlivl- 
phenylglyoxvlie  acid,  m.  p.  90 — 98°,  141 — 142°,  and 
123 — 124°,  respectively,  are  obtained.  The  benzoyl- 
phenylhydrazone,  m.  p.  147°,  and  anil,  in.  p.  110 — 1113, 
of  methyl  2-methoxy-4  :  6-dimethylphenylglyoxylate 
are  unexpectedly  resistant  towards  hydrolysis. 
4  ;  G-Dimethylcoumarandione-2-methylphenylhydrazone, 
in.  p.  142°,  is  immediately  soluble  in  aqueous  sodium 
hydroxide ;  the  free  acid  rapidly  undergoes  lactonis- 
ation.  The  corresponding  benzylphenylhydrazone, 
m.  p.  14S — 150°,  was  obtained  as  a  mixture  of  lactone 
and  free  acid.  2-Hydroxy-i  :  G-dimethylphenylglyox- 
anilide  anil,  m.  p.  194 — 195°;  2 -hydroxyphenyl - 

glyoxylic  acid  benzoylphenylhydrazone,  m.  p.  60 — 70°, 
and  anil-anilide,  m.  p.  177 — 17S°,  and  ethyl  2-hydroxy - 
phenylghjoxylale-p-nitrophenylhydrazone,  m.  p.  129 — 
130°,  are  described.  The  factors  affecting  the  stability 
of  the  lactone  rings  in  the  above  compounds  and  the 
corresponding  ones  from  coumarandione  and  its 
5-methyl  derivative  (ibid.,  1911,  i,  585;  1912,  i,  204} 
are  fully  discussed. 

[In  part  with  W.  Gaertxer], — In  order  to  prove 
that  o-hydroxyphenylgly-oxylic  acids  have  not  the 
constitution  of  2  :  2-dihydroxycoumaran-3-ones,  some 
pairs  of  mixed  ether-esters  have  been  prepared. 
2-Methoxy-G-methylphenylglyoxylic  acid,  m.  p.  114 — 
115°,  affords  a  liquid  ethyl  ester,  b.  p.  16S — 170°/1 1 
mm.;  2-ethoxy-5-methylphenylglyoxylic  acid,  m.  p. 

142 —  -143°,  yields  a  methyl  ester,  m.  p.  53°.  If  the 
cyclic  formula  is  correct,  these  should  have  been 
identical.  This  formula  also  fails  to  explain  the 
rapid  lactonisation  of  2-hvdroxyr-4  :  6-dimethylgly- 
oxylic  acid  in  presence  of  water  (A.,  1921,  i,  57S). 
2- M ethoxy -4: :  G- dimethyl phen ylglyoxylic  acid,  m.  p. 
126 — 127°  ( methyl  ester,  m.  p.  48°;  ethyl  ester,  b.  p. 
180°/15  mm.),  gives  a  benzoylphenylhydrazone,  m.  p. 

143 —  -144°,  which  is  converted  through  the  silver  salt 

into  a  methyl  ester,  m.  p.  147°,  identical  with  that 
obtained  above  from  dimethvlcoumarandione. 
2-Ethoxy-4 :  G-dimeihylphenylglyoxylic  acid,  m.  p. 
141 — 142°  ( methyl  ester,  m.  p.  85 — 86°),  decomposes 
on  distillation  in  a  vacuum  into  3 : 5-dimethyl- 
phenetolo  and  2-ethoxy-l :  G-dimethylbenzoic  acid,  m.  p. 
125 — 126°.  II.  E.  F.  Kottox. 

Derivatives  of  pyrrole.  Pyrrolidine.  N.  J. 
Putochix  (J.  Russ.  Pliys.  Chem.  Soc.,  1926,  58, 119- — 
121). — The  ethyd  ester  of  proline,  on  keeping  for  2 — 3 
months,  deposits  colourless  needles,  m.  p.  183 — 184°. 
The  mother-liquor,  on  distillation,  gives  a  quantitative 
yield  of  ethyd  alcohol,  according  to  the  equation  : 


CH.,+2EtOII. 


The  acid  amide,  m.  p.  92 — 93°,  and  a-pyrryl methyl - 
amine,  b.  p.  96°/6  mm.,  1-5533,  d\s  1-064,  were  also 
prepared.  M.  Zvegintzov. 

Hydrogenated  pBenylquinolines  and  deter¬ 
mination  of  the  constitution  of  “  decahydro- 
atophan,”  A.  Skita  and  C.  Wclff  [with  C.  Fekr, 


2  >CH-C°,Et  = 


CH  CH-CH.v, 

“  CIIyCH-CO-X — CHj 


W.  Wixterhalder,  and  A.  Meetz]  (Ber.,  1926.  59, 
[B],  2683—2691;  cf.  A.,  1916,  i,  835).— 2-PhenyI- 
quinoline-4-earbox3die  acid  (atophan)  is  converted  by 
hydrogen  at  1 — 14  atm.  pressure  in  glacial  acetic  acid 
in  the  presence  of  colloidal  platinum  into  2 -phenyl- 
1:2:3:  4-tetrahydroquinoline-4-carboxylic  acid,  m.  p. 
163 — 165°  ( hydrochloride ,  m.  p.  235°;  nitroso- com¬ 
pound,  m.  p.  110° ;  acetyl  derivative,  m.  p.  193 — 194° ; 
ethyl  ester,  b.  p.  170 — 180°/0-25  mm.).  The  acid  is 
converted  byT  distillation  with  soda-lime  into  2-phenyl  - 
1:2:3: 4-tetrahydroquinoline,  b.  p.  341 — 343° 
(benzoyl  derivative,  m.  p.  101°),  obtained  also  by- 
hydrogenation  of  2-phenyl  quinoline  under  2  atm.  in 
presence  of  colloidal  platinum. 

The  action  of  hexahydrobenzaldehyde  and  pyruvic 
acid  on  aniline  in  boiling  alcoholic  solution  yields 
2-cyc\ohexylquinoline-l-carboxylic  acid,  in.  p.  137° 
(methyl  ester,  m.  p.  54 — 553),  and  a  substance,  m.  p. 
230°;  the  acid,  which  is  also  obtained  from  pyruvic 
acid  and  hexahydrobenzylideneaniline,  b.  p.  179°/70 
mm.,  is  decarboxylated  to  2-cyclohexylquinoline,  b.  p. 
ISO— 183°/20  mm. 

Catalytic  hydrogenation  of  atophan  under  3  atm. 
affords  2-cyc/ohexyl-l  :  2  :  3  :  4-tetrahyTdroquiuoIine- 
4-carboxyiic  acid  (decalmlroatophan,  loc.  cit.) ;  the 
niiroso-derivative,  m.  p.  89°,  acetyl  compound,  m.  p. 
above  300°,  amide,  m.  p.  156°,  methyl  ester,  m.  p.  71°, 
and  ethyl  ester,  b.  p.  165 — 173°/0-5  mm.,  are  described. 
Decarboxylation  of  the  acid  affords  2-cyclo hexyl- 
1:2:3:  4-tetrahydroquinoline,  b.  p.  314—315°  (non- 
crystalline  Tiilroso-derivative ;  benzoyl  compound, 
m.  p.  134° ;  picrale,  m.  p.  204°),  also  prepared  by 
hydrogenation  of  2-plienylquinoline  in  presence  of 
colloidal  platinum  at  60°  and  3  atm.  or,  with  greater 
difficulty*,  from  2-cycfohexylquinoline  in  presence  of 
spongy  platinum. 

Hydrogenation  of  atophan  usually  ceases  at  the 
decahvdro-stage,  but  if  fresh  platinum  is  then  added, 
2-cyc\ohexyldecahydroquinoli)ie-4-carboxylic  acid  (per- 
hydroatophan),  m.  p.  above  300°,  is  obtained;  the 

roso-derivative,  decomp.  69°,  ethyl  ester,  m.  p.  62 — ■ 
63°,  and  its  hydrochloride,  m.  p.  269°,  are  described. 
Decarboxylation  of  the  acid  gives  2 - cycloheryl deca- 
hydroquinoline,  b.  p.  165°/13  mm.  (hy'groscopic  hydro¬ 
chloride  ;  wifioso-derivative,  m.  p.  179"),  also  obtained 
by*  hydrogenation  of  2-phenylquinoline  in  presence  of 
colloidal  platinum  at  3  atm.  and  60°. 

Benzaldehy’de  and  cyclo/i  exyla  mine  yield  benzyl - 
idenecyclohexylamine,  b.  p.  136°/16  ram.  (cyclohexyl- 
amine  benzoate,  m.  p.  169°,  is  incidentally  described). 
With  pyruvic  acid,  benzylidenecycZohexylamine  yields 
a  compound,  C16H1902N,  m.  p.  144°,  which  is  readily 
hydrolvscd  to  benzaldehyxle  and  eyefehexylamine. 

H.  Wrex. 

Homclogues  of  indole  in  coal  tar.  O.  Krxjber 
(Ber.,  1926,  59,  [B],  2752 — 2700). — The  presence  of 

2-,  3-,  5-,  and  7-methylmdole  in  coal  tar  is  estab¬ 
lished.  The  residues  obtained  from  the  technical 
isolation  of  indole  are  fractionally  distilled  under 
reduced  pressure.  The  individual  fractions  are  con¬ 
verted  successively  into  their  sodium  derivatives  and 
carboxylic  acids.  The  latter  compounds  are  purified 
by  crystallisation  and  subsequently  decarboxylated 
to  the  parent  indoles.  The  following  new  compounds 
are  described  :  7 -methylindole-3-carboxylic  acid,  m.  p. 
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228°  (decomp,);  7 -methyl indole,  b.  p.  266°,  m.  p.  85° 

( picrate ,  m.  p.  176°);  l-bmzoyl-7 -methylindole,  m.  p. 
84°,  obtained  in  very  poor  yield  from  benzoyl  chloride 
and  the  sodium  derivative  of  7 -methylindole  and 
oxidised  by  permanganate  to  2-be?izatnido-m-toluic 
acid,  m.  p.  178°.  The  constitution  of  7-methylindole 
is  established  as  follows  :  7 -methyhndole-3-carboXylic 
acid  is  reduced  by  sodium  and  alcohol  to  7 -methyl- 
2  :  3-dikydroindole-3-carboxylic  acid,  m.  p.  237°,  from 
which  l-methyl-2  :  3-dihydroindole,  b.  p.  120 — 122°/ 
10  mm.,  df  1-044,  is  prepared  ( picrate ,  m.  p.  186°; 
hydrochloride,  m.  p.  199 — 200°;  benzenesulphonyl 
derivative,  m.  p.  131° ;  benzoyl  derivative,  m.  p.  106°). 
The  acid  is  readily  transformed  by  benzoyl  chloride 
in  presence  of  sodium  hydrogen  carbonate  into 
1  -benzoyl-” -methyl-2  :  3-dihydroindole-3-carboxylic  acid, 
m.  p.  163—104°,  oxidised  by  permanganate  to  2-6ewz- 
amidoisophthalic  acid,  m.  p.  217 — 218°  (also  di- 
hydrate),  whence  2-aminoisophthalic  acid,  m.  p. 
above  340°  ( methyl  ester,  m.  p.  103—104°);  the 
latter  acid  is  identical  with  that  prepared  by  reduction 
of  2 - nitro i sopht  halic  acid,  obtained  by  oxidation  of 
2-nitro-wi-xylene.  7-Methylindole  is  obtained  syn¬ 
thetically  by  converting  the  o-tolylhydrazone  of  ethyl 
pyruvate  by  means  of  zinc  chloride  into  ethyl  7- 
methylindole-2-carboxylate  and  hydrolysis  of  the 
latter  to  7-methvlindole-2-carboxylic  acid,  m.  p.  170°, 
followed  by  decarboxylation.  3-Methylindolo  is  isol¬ 
ated  through  the  sparingly  soluble  sodium  salt  of  the 
corresponding  carboxylic  acid.  5 -Methylindole,  b.  p. 
267°,  m.  p.  05°,  is  obtained  by  decarboxylation  of 
R-methylindole-3-carboxylic  acid,  m.  p.  202°  (decomp.), 
and  synthesised  from  the  p-tolylhydrazone  of  ethyl 
pyruvate.  2-Methylindole-3-carboxylic  acid  has  m.  p. 
190°.  H,  Wren. 

3-Methoxy-2-phenylindole  and  3-benzamido- 
2-phenylindole.  R.  Robinson  and  S.  Thornley 
(J.C.S.,  1926,  3144 — 3145). — 3  -  Methoxy  -2  -  phenyl  - 
indole,  m.  p.  106°,  and  3-benzamido-2-phenylindole, 
m.  p.  206°,  are  readily  obtained  through  the  phenyl- 
hj'drazones  of  to-methoxyacetophenone  and  u-bena- 
amidoacetophenone,  respectively,  showing  that 
Fischer’s  method  can  be  extended  to  the  synthesis 
of  indole  derivatives  in  which  an  oxygen  or  a  nitrogen 
atom  is  directly  attached  to  the  pyrrole  nucleus. 
o-Benzainidoacetophenotiephenylhydrazone  has  m,  p. 
153°.  M.  Clark. 

Reactions  of  aldehydes  with  magnesium  [mag- 
nesyl]  indole.  Q.  Mingoia  (Gazzetta,  1926,  56, 
772—781). — Aromatic  aldehydes  react  with  the 
magnesium  compounds  of  indole  and  its  derivatives 
to  give  substituted  phenyldi-indolylmethanes.  Mag¬ 
nesium  indole  yields  with  vanillin  di-3-indolyl-p- 
hydroxtj-m-methoxyphenylmethane, 
(C6H4:C2H2N)2CH;C6H3(OH)-OMe,  m.  p.  141—142°; 
with  piperonal  di-3-indolylmethylenedioxyphenylmeth- 
ane,  m.  p.  89 — 91°  (diacelyl  derivative,  m.  p.  99 — 100°; 
dibenzoyl  derivative,  m.  p.  70°);  and  with  m-nitro- 
benzaldehyde  di-Z-indolyl-m-nitropheriylmethane,  m.  p. 
above  260°.  The  magnesium  compound  of  2-methyl- 
indole  reacts  with  benzaldehyde  to  give  di-2-methyl- 
indolylphenylmethane,  m.  p.  250—251°;  with  vanillin 
to  give  di-2-methylindolyl-p-hydroxy-m-meihoxyphenyl- 
methane,  m.  p.  220°  ( triacetyl  derivative,  m.  p.  170°); 


with  piperonal  to  give  di-2-methylindolyhnethylene- 
dioxyphenylmethane,  m.  p.  211 — 213°  ( diacelyl  deriv¬ 
ative,  m.  p.  112°;  dibenzoyl  derivative,  m.  p.  135 — 
140°),  and  -with  m-nitrobenzaldehyde  to  yield  di-2- 
mcthylindolyl  -  m  -  nitrophonylmethane  (m.  p.  271°; 
cf.  Fischer,  A.,  1888,  284).  The  magnesium  com¬ 
pound  of  3-methylindole  reacts  with  piperonal  to 
give  a  poor  yield  of  di-3-melJiylindolylmetJiylenedioxy- 
phenylmethane,  m.  p.  94°,  and  with  m-nitrobenzalde- 
hyde  to  give  a  little  of  a  substance,  m.  p.  160°  (de- 
comp.),  -which  is  probably  the  corresponding  di-indolyl- 
phenylm ethane.  G.  M.  Bennett. 

Syntheses  by  means  of  magnesium  [magnesyl] 
pyrrole.  II.  Reactions  with  inorganic  an¬ 
hydrides  and  chloroanhydrides  and  formation 
and  constitution  of  some  sulphur  derivatives  of 
indole.  B.  Oddo  and  Q.  Mingoia  (Gazzetta,  1926, 
56,  782-^-797). — Sulphuryl  chloride  reacts  with  mag¬ 
nesium  pyrrole  in  ether  to  give  dark  brown,  amor¬ 
phous,  insoluble  products,  whilst  with  magnesium 
indole  the  product  is  di-3-mdolylsulphone,  m,  p.  151 — 
152°,  not  reduced  by  zinc  and  acetic  acid  to  a  sulphide. 
Di-2-methyl-3-indolylsulphonc  (decomp.)  results  from 
the  corresponding  reaction  using  2-methylindolo. 
Magnesium  indole  reacts  -with  sulphur  dioxide  to 
give  di-indoiylsulphoxide,  m.  p.  157°  (Madelung  and 
Tencer,  A.,  1915,  i,  719),  reduced  by  zinc  and  acetic 
acid  to  the  corresponding  sulphide,  m.  p.  232°,  which 
is  also  formed  as  a  by-product  in  the  above  reaction. 
Benzenediazonium  chloride  converts  this  sulphide 
into  a  6i«6enze?ieazo-derivative,  m.  p.  158°.  The 
corresponding  product  from  2 -methylindole  is  di-2- 
methyl-3-indolyl  sulphido,  m.  p.  225—226°.  Mag¬ 
nesium  pyrrole  reacts  with  carbon  disulphide  with 
production  of  pyrrole-2-dithiocarbonic  acid,  a  reddish- 
brown  oil  (brick-red  lead  and  greenish-yellow'  mercury 
salts  described),  which  is  readily  oxidised  in  neutral 
solution  to  its  dmilphide,  [C4H1N'CS'S*]2,  m.  p.  133°. 
In  the  same  way,  by  the  action  of  carbon  disulphide 
on  magnesium  indole,  indole-3-diihiocarbonic  acid 
(ammonium  and  orange-red  lead  salts  described)  is 
obtained,  which  is  readily  oxidised  to  the  disulphide, 
m.  p.  155°  (6is6ewzen«tzo-derivative,  m.  p.  107°),  and 
is  converted  by  fusion  with  potassium  hydroxide  into 
indole-3-carboxylic  acid,  m.  p.  218°.  From  the  mag¬ 
nesium  compound  of  2-methylindole  there  is  obtained 
2  -  methylindole  -  3  -  dithiocarbonic  acid  ( ammonium , 
orange-yellow  lead,  and  briek-red  mercury  salts  de¬ 
scribed)  and  its  disulphide,  m.  p.  183°. 

G.  M.  Bennett. 

[Condensation  products  of  2-aminopyridine 
with  aliphatic-aromatic  ketones.]  L.  Schmid 
and  B.  Bangler  (Bcr.,  1926,  59,  [13],  2805).— A 
reply  to  Tschitschibabin  (A.,  1926,  1153). 

Reducing  nitro-eompounds  [3-nitropyridine]. 
I.  G.  Farbenind.  A.-G. — See  B.,  1927,  8. 

Production  of  5-nitro-2-hydrazinopyridine 
[5-nitro-2-pyridylhydrazine].  Deutsche  Gold-  & 
Silber-Scheideanstalt. — See  B,,  1927,  29. 

6-Methoxy  quinoline.  E.  Maschmann  (Ber., 
1926,  59,  [B],  2825 — 2826). — 6-Metkoxyquinoline  has 
b.  p.  153712  mm.,  284°/749  mm.,  m.  p.  26-5°.  The 
discoloration  observed  when  it  is  preserved  is  caused 
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by  light,  particularly  ultra-violet  rays,  and  not  by 
air.  H.  Wren. 

Quinoline  derivatives.  VI.  2-Phenylquinol- 
ine-4-carboxylic  acid.  H.  John  [with  V.  Fisciil 
and  E.  Wunsche]  (Ber.,  1926,  59,  [ B ],  2709—2712). 
— Dry  distillation  of  barium  2-phenylquinoline-4- 
carboxylate  yields  2-phenylquinoline,  m.  p.  84°,  and, 
apparently,  di-2-pkenylquinolyl,  m.  p.  303°  ( hydro¬ 
chloride  ;  sulphate ;  nitrate ;  additive  compound  with 
mercuric  chloride;  chloroplatinate,  which  does  not 
melt  below  300°;  picrate,  m.  p.  234°).  The  product 
of  high  m.  p.  is  also  obtained  by  distillation  of  the 
lithium,  ammonium,  sodium,  potassium,  calcium, 
strontium,  aluminium,  and  tin  salts,  but  not  from 
the  magnesium,  iron,  copper,  silver,  zinc,  cadmium, 
lead,  or  bismuth  compounds.  4-Chloro-2-phenyl- 
quinoline  is  converted  by  copper  powder  in  boiling 
nitrobenzene  into  2-phenylquinoline,  whereas  dis¬ 
tillation  with  zinc  dust  transforms  it  into  the  sub¬ 
stance,  m.  p.  303°,  in  poor  yield.  H.  Wren. 

Behaviour  of  2-substituted  8-methoxy-3-aryl- 
sulphonylquinolines  towards  nascent  hydrogen. 
J.  Troger  and  F.  Kruciceberg  (J.  pr.  Cherm,  1926, 
[ii],  114,  249 — 268). — The  reactivity  of  2-amino-3- 
arylsulphonylquinolines  is  decreased  by  the  intro¬ 
duction  of  an  8-methoxyl  group.  Further  study  of 
the  2-amino-8-methoxy-3-arylsulphonylquinolines  (of. 
A,,  1926,  68)  shows  that  they  do  not  form  methiodides, 
that  their  hydrochlorides  and  nitrates  decompose  when 
heated  at  105 — 120°,  and  that  their  hydrogen  sulphates 
are  hydrolysed  by  water.  2-Amino-8-methoxy-3- 
benzencsulphonylquinoline  is  converted  by  nitrous 
acid  into  2 -hydroxy  -8-methoxy-Z-benzenesulphonyl- 
quinoline,  m.  p.  250°.  When  the  latter  is  heated  at 
150°  with  phosphorus  pentachloride,  it  yields  the 
corresponding  2-c/doro-derivative,  m.  p.  195°.  This 
does  not  react  with  metallic  benzenesulphinates  or 
thio-p-tolyloxides  {cf,  ibid.,  1924,  i,  556),  but  with 
aniline,  potassium  hydrosulphide,  and  sodium 
ethoxide  it  affords  2-anilino-,  m,  p.  185°,  2-thiol-,  m.  p. 
183°,  and  2-ethoxy-8-methoxy-3-benzanesulphonyl- 
quinoline,  in.  p.  191°,  respectively.  The  following 
derivatives  arc  prepared  by  analogous  methods  :  of 
8-methoxy-3-p-toluenesulphonylquinoline :  2-hydr¬ 

oxy-,  m.  p.  262°;  2 -chloro-,  m.  p.  197°;  2-anilino-, 
m.  p.  187°;  2-thiol-,  m.  p.  186°;  of  8-methoxy-3-p- 
chlorobenzencsulphonylquinoline  :  2-liydroxy-,  m.  p. 
275°;  2 -chloro-,  m.  p.  212°;  of  8-mcthoxy-3-o- 

anisolesulphonylquinoline  :  2-hydroxy-,  m.  p.  237°; 
2 -chloro-,  m.  p.  188°;  2-anilino-,  m.  p.  184°;  2-thiol-, 
m.  p.  189° ;  of  8  -  methoxy  -  3  -p  -  p  h  enetolesu  lphonyl- 
quinoline :  2-hydroxy-,  m.  p.  269°;  2 -chloro-,  m.  p. 
174°,  and  2-hydroxy-8-methoxy-Z-p-bromobenzene- 
sulphonylquinoline,  m.  p.  262°.  When  reduced  with 
tin  and  concentrated  hydrochloric  acid,  these  com¬ 
pounds  behave  in  the  usual  way  (cf.  A.,  1926,  524), 
the  2-substitucnt  being  removed  in  combination  with 
hydrogen,  the  3-arylsulphonyl-group  as  the  corre¬ 
sponding  arylthiophenol  (75 — 80%  yield),  wdiilst  the 
quinoline  nucleus  remains  as  8-methoxy- 1  :  2  :  3  :  4- 
tetrahydroquinoline  hydrochloride,  m.  p.  220°  (decomp.) 
{benzoyl  derivative,  m,  p.  136°).  The  2-hydroxy-8- 
racthoxy-3-arylsulphonylquinolines,  however,  do  not 
give  a  tetrahydroquinoline  derivative.  In  this  case. 


the  methoxyearbostyril  first  produced  probably 
resists  further  reduction.  H.  E.  F.  Notton. 

Derivatives  of  acenaplithpyridine .  I.  S.  U. 
Nair  and  J.  L.  Simonses  (J.C.S.,  1926,  3140—3143). 
— Whilst  a-naphthylamine  itself  fails  to  condense  with 
paracetaldehyde,  its  derivatives  substituted  in  the 
4-position  readily  undergo  this  reaction  (cf.  A.,  1926, 
1154).  5-Aminoacenaphthene  reacts  with  paracctalde- 
hyde  in  presence  of  hydrochloric  acid  to  give  2 -methyl- 
acenaphthpyridine ,  m.  p.  131°  ( hydrochloride ;  hydro- 
bromide  ;  picrate,  dccomp.  225 — 226° ;  chloroplatinate, 
decomp.  251—252°),  converted  by  reduction  with 
sodium  and  ethyl  alcohol  into  2 -methyl-1  :  2  :  3  :  4- 
tetrahydroacenaphthpyridine,  m.  p.  88 — 89°,  b.  p. 
215 — 217°/14  mm.  ( hydrochloride ,  decomp.  260 — 261° ; 
benzoyl  derivative,  m.  p.  187 — 188°).  5-Amino¬ 
acenaphthene  condenses  with  ethyl  acetoacetatc  in 
alcoholic  solution  in  presence  of  a  trace  of  piperidine, 
giving  ethyl  p-o -acenaphthylaminocrotonate,  m.  p. 
83 — 84°.  When  heated  at  220°,  this  compound  is 
converted  into  i-hydroxy-2-methylacenaphthpyridine, 
m.  p.  above  330°.  Condensation  of  5-aminoaee- 
naphthene  and  ethyl  acetoacetate  at  170°  gives, 
besides  a  small  quantity  of  s-di-a-acenaphthylcarb- 
amide,  m.  p.  318°,  p-5 -acenaphthylaminocroton-o- 
acenaphthylamide,  m.  p.  189 — 190°,  which  is  hydro¬ 
lysed  by  dilute  hydrochloric  acid  to  o -acetoacetamido- 
acenaphthene,  m.  p.  142 — 143°.  This  compound  is 
converted  by  treatment  with  concentrated  hydro¬ 
chloric  acid  into  2-hydroxy A-methylacenaphthpyridine, 
m.  p.  above  350°  ( hydrochloride ).  The  hydroxy-com¬ 
pound  reacts  with  phosphorus  pentachloride  to  give 
2-chloro-4:-methylacenaphthpyridine,  m.  p.  200—201°, 
which  yields  on  reduction  with  sodium  and  ethyl 
alcohol  4:-methyl-l  :  2  :  3  :  4,-tetrahydroacenaphthpyr- 
idine,  m.  p.  87—88°  ( htydrobromide ).  M.  Clark. 

Causes  of  the  “  azo-ester  reaction.”  O.  Diels 
and  K.  Alder  (Annalen,  1926,  450,  237 — 254;  cf. 
Diels  and  others,  A.,  1925,  i,  976). — An  investigation 
of  the  1  :  4  addition  of  azodicarboxylates  to  conjugated 
unsaturated  hydrocarbons,  a  reaction  which  is  con¬ 
sidered  to  be  a  test  for  the  presence  of  partial  valencies 
in  the  1  : 4  position.  With  isoprene,  ethyl  azodi- 
carboxylate  gives  ethyl  5-methyl-l  :  2  :  3  :  Q-tetrahydro- 
1  ;  2-pyridazine-l :  2 -dicarboxylate,  b.  p.  115°/0T5 
mm.,  which  reacts  violently  with  bromine.  Ethyl 
azodicarbamidoacetate,  (C02Et,CH2,NH,CO*Nl)2 
(Blom.,  Diss.,  Kiel,  1923),  gives  the  corresponding 
1  : 2 -dicarbamidoacetate,  m.  p.  158°,  which  with 
bromine  forms  ethyl  4  :  5-dibromo-4-?nethylhexahydro- 
1  :  2-pyridazine-l  :  2-dicarbamidoacetate,  m.  p.  175°. 
Myrcene  reacts  with  methyl  azodicarboxylatc  to 
give  methyl  5-S-methyl-Av-amylidene-l  :  2  :  3  :  6 -letra- 
hydropyridazine-l :  2-dicarboxylate,  b.  p.  145°/0-2  mm. ; 
this  reacts  readily  with  bromine  or  with  permanganate. 
With  styrene,  the  conjugated  system  is  continued  in 
the  benzene  ring ;  addition  of  methyl  azodicarboxylate 
occurs,  but  the  product  at  the  same  time  regains 
benzenoid  character  by  reducing  and  combining 
with  a  second  molecule  of  the  azo-ester  to  give 
methyl  4-hydrazino-  l  :  2  :  4  :  4  - telrahydrocinnoline,- 
N  :  N' :  N"  :  N'"  -tetracarboxylate  [ methyl  ■l-hydrazino- 
1  :  2 : 4 : 4 -tetrahydro-  1 : 2-benzdiazine-Hi  :  W  :  N"  :  N"'- 
tetracarboxijlate],  m.  p.  178°,  which  gives  no  reactions 
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of  an  unsaturated  compound.  Hydrolysis  of  this  by 
potassium  hydroxide  gives  potassium  i-carbomelhoxy- 
hyirazinotetrahydrocmnolme-co-carboxylata  (I),  m.  p. 
146 — 147°  {decomp. ),  which  on  treatment  with  acetic 
acid  yields  methyl  ar  -  hexahydrocinrwlo  -1:2:3- 
p>yrazolone-l-carboxylatc  (II),  m.  p.  183°  (deeomp.). 


C04Mc*1?-NH*COjK 

CH 

CO.,Mc-N — NH 

CH  CO 

/x/w  — > 

s\y\/ 

r  ii  i  ii 

'%A> 

L  A  Jnk 

SV/  v/ 

(l.)  XH 

Nil  (ii.) 

In  contrast  to  styrene,  stilbene  does  not  react  with 
ethyl  azodicarboxylate.  It  is  thus  assumed  that  a 
1  : 4  conjugated  system  is  required  for  the  condens¬ 
ations.  Correspondingly,  as-diphenylethylene  adds 
on  2  mols.  of  the  methyl  ester  to  give  the 
unsaturated  compound  methyl  di-[o-hydrazinophenyl]- 
ethylene- N  :  N'  :  N"  :  N '"-letracarboxylate, 
CHs:C[-CeH4-X(C02Me)-ATH(C02Me)]2,  m.  p.  1SS°. 
y-Phenylpropene  yields  a  product  which  is  probably 
methyl  y- 2  :  G-dihydrazinophenylpropeneietracarboxyl- 
ate,  CHMe:CH-C6H3[N(C02Me)-NH(C02Me)]2,  m.  p. 
142°.  P-Phenylpropeno  yields  methyl  fi-o-hydrazino- 
plienylpropene-H  :  N' -dicarboxylate,  m.  p.  82°.  This 
gives  by  catalytic  hydrogenation  the  corresponding 
propane  derivative,  m.  p.  62°,  and  by  addition  of 
bromine  the  a.$-dibromopropane  derivative,  m.  p. 
164° ;  ozonisation  yields  o-dicarbomethoxyhydrazino- 
acetophenone ,  m.  p.  104°  ( phenylhydrazone ,  m.  p.  156°). 

Indene  combines  with  1  mol.  of  the  ethyl  ester  to 
give  a  product  which  is  probably  ethyl  2-hydrazino- 
indene-id  :W -dicarboxylate,  m.  p.  107°. 

Substituted  butadienes  give  rise  to  compounds 
which  are  regarded  as  pyridazine  derivatives :  thus 
trans-1  :  4-diphenylbutadiene  gives  methyl  3  :  6 -di¬ 
phenyl-1  :  2  :  3  :  6  -  tetrahydropyridazhie  -1:2-  dicarb  - 
oxylate,  m.  p,  182°.  This  adds  on  bromine  to  give 
methyl  4  :  5-dibromo-3 :  G-diphenylhexahydropyridazine- 
1  :  2 -dicarboxylate,  m.  p.  1S3 — 184°.  It  is  hydrolysed 
by  methyl-alcoholic  potassium  hydroxide  to  3  :  6 -di¬ 
phenyl-1  :  2  :  3  :  G-telrahydropf/ridazhie,  m.  p.  157°, 
feebly  basic  ( hydrochloride ,  m.  p.  185°),  which  is 
reduced  by  zinc  and  hydrochloric  acid  to  1  : 4-di- 
amino-1 : 4 - diph e ny  1  - - bu tcnc  (picrate,  decomp.  230°, 
cf.  Wieland  and  Stenzl,  A.,  1908,  i,  518). 

Phenylacetylene  and  diphenylacetylene  scarcely 
react  with  the  azo-ester. 

Considering  the  addition  of  the  azo-ester  to  hetero¬ 
cyclic  compounds  containing  a  co-ordinated  system, 
pyrrole  reacts  violently  and  forms  a  complex  grey 
amorphous  substance,  derived  from  at  least  3  mols. 
of  ethyl  azodicarboxylate  to  1  mol.  of  pyrrole. 

Thiophen  is  inert  towards  the  azo-ester,  but  furan 
reacts  _  very  readily,  indicating  that  ring  oxygen 
co-ordinates  much  less  readily  with  free  partial 
valencies  than  docs  sulphur.  E.  W.  Wigxall. 

Synthesis  of  1-acylindazoles  [and  related 

substances].  K.  yon  Atjwers  and  E.  Frese 
(Annalen,  1926,  450,  273 — 303). — Derivatives  of 

o-aminobenzaldoxime  of  the  formula 

R' ' C 0  -NH- C f;H[ ■  C H I X •  O ■  CO  -R  when  heated,  yield 

nitriles,  It  -CO-A H*C6H4*CN ;  when  heated  with  an¬ 


hydrous  sodium  carbonate,  the  nitriles  are  obtained  if 

R=alkyl,  but  1-acylindazoles,  C  G  H , 1  ( ■  CH.'N -X- CO R ' ) 
if  R=alkoxyl.  Tims  o-aeetamidoaeetylbenzaldoxime, 
m.  p.  131 — 132°  (cf.  Gabriel  and  Meyer,  A.,  1882, 188), 
when  heated  alone  or  -with  sodium  carbonate,  is  con¬ 
verted  into  o-acetamidobenzonitrile.  Methyl  o-amino- 
benzaldehyde-'N-carboxylate,  m.  p.  89 — 90°,  which  is 
obtained  from  o-aminobenzaldehyde  and  methyl 
cliloroformate,  and  when  treated  with  sodium  car¬ 
bonate  gives  various  products,  including  a  substance, 
C14H12ON2,  m.  p.  132 — 134°  (decomp.),  gives  an 
oxime,  m.~  p.  129°,  which  is  converted  by  acetic 
anhydride  into  an  isomeride,  m.  p.  121 — 123°.  The 
corresponding  methyl  o-aminobenzaldoxime-QR-di- 
carboxylate,  m.  p.  135 — 136°,  which  is  obtained  from 
o-atninobenzaldoximo  and  methyl  cliloroformate, 
yields,  when  heated  alone,  methyl  o-aminobenzo- 
nitrile-'N-carboxylate,  m.  p.  94-5 — 95-5°,  but  in 
presence  of  sodium  carbonate,  methyl  indazole-1- 
carboxylate,  in.  p.  59 — 60°,  b.  p.  151 — 152°/13  mm. 
(cf.  A.,  1021,  i,  808;  1925,  i,  1460). 

The  following  were  similarly  prepared,  using  ethyl 
cliloroformate :  ethyl  o-aminobenzaldoxime-N-carb- 

oxylate,  m.  p.  115 — 116°;  ethyl  o-aminobenzaldoxime- 
O IS! -dicarboxylate,  m.  p.  88-5 — -89°,  which  yields  ethyl 
o-aminobenzonilrile-~N-carboxylate,  m.  p.  103 — 104°, 
and  ethyl  indazole-l-carboxylate  (see  above) ;  methyl 
o-amino-0-carbethoxybenzaldoxi)7ie-'N-carboxylate,  m.  p. 
78-5 — 79-5°,  which  yields  methyl  o-aminobenzonitrile- 
Ar-carboxylate,  and  methyl  indazole-l-carboxylate. 

Methyl  o-aminoacelylbenzaldoxime-N-carboxylate, 
m.  p.  104-5 — 105-5°,  is  converted  by  alcoholic  alkali 
into  a  heptaoxadiazine  (see  below) ;  when  heated 
alone,  it  gives  methyl  o-aminobenzonitrile-Ar-carb- 
oxylate ;  with  sodium  carbonate,  unidentified  pro¬ 
ducts  were  obtained. 

Methyl  o-acetaniidobenzaldoxime-O-carboxylate,  m.  p. 
122 — 123°  (decomp.),  from  o-acetamidobenzaldoxime, 
yields  o-acetamidobenzonitrile  and  1-acetylindazole. 
o-Chloroacetamidochloroacetylbenzaldoxime,  m.  p. 
156-5 — 157-5°,  converted  by  alcoholic  alkali  into  an 
octaoxadiazine  (see  below-),  is  hydrolysed  by  alcoholic 
hydrochloric  acid  to  o-chloroacetamidobenzaldoxime , 
m.  p.  182 — 1S3°.  Ethyl  o-chloroacetamidobenzaldoxime- 
O -carboxylate,  m.  p.  120— -120-5°,  obtained  from  the 
latter,  yields  o-ckloroacetamidobenzonitrile,  m.  p. 
115 — 116°,  and  with  alkali,  1-chloroacetylindazole. 
o-Aminobenzaldoxime  is  benzoylated  to  a  mixture  of 
5  parts  of  o-benzamidobenzaldoxime  and  1  part  of 
o-benzamidobenzoylbenzaldoxime,  m.  p.  141 — 143°; 
ethyl  o-benzamidohenzaldozhne-Q-carboxylate,  m.  p. 
129 — 130°,  obtained  from  the  former,  yields  o-benz- 
amidobenzonitrile  and  1-benzoylindazole. 

By  the  action  of  potassium  cyanate  on  o-amino- 
benzaldoxime  in  acetic  acid,  o-carbamidobenzald- 
oxime,  m.  p.  161°  (which  gives  an  ethyl  O -carboxylate, 
m.  p.  166°),  and  a  substance,  CjgHjsO^Nj,  m.  p.  216 — 
217°  (decomp.),  arc  obtained.  Using  phenylcarb- 
imidc,  the  product  is  o-benzamidobenzaldoxime,  m.  p. 
174 — 176°  ( acetyl  derivative,  m,  p.  141 — 142°). 
Attempts  to  convert  this  by  the  action  of  potassium 
carbonate  into  1-carbamylindazole  have  given  no 
pure  product.  2-Carbamylindazole,  prepared  from 
indazole  and  potassium  cyanate,  is  labile,  melting  at 
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132 — 133°,  resolidifying  and  melting  again  at  155°, 
being  largely  converted  into  1-carbamylindazole,  m.  p. 

166—167°. 

o-Benzamidoacetophenotieoxime,  m.  p.  40 — 50°,  gives 
an  O-carbomethoxy-deriv&tive,  m.  p.  93 — 94°,  which, 
when  heated  with  potassium  carbonate  in  light 
petroleum  gives  some  o-benmmidoacetophenoneoxime 
benzoate,  m.  p.  133°,  and  l-benzoyl-3-inethylindazole, 
m.  p.  66 — 67°,  identical  with  that  prepared  from 
3-methylindazole. 

The  heptaoxadiazine  mentioned  above  can  also  be 
obtained  by  heating  o-carbomethoxyamidobenzald- 
oxime  with  dilute  sodium  hydroxide  and  acidifying, 
It  is  4  :  5-benzo-l -hydroxyhepta-1  :  2  :  Q-oxadiazine, 

1  C«H4<NH>CO>0  or  a 

dihydrate,  decomp.  242 — 243°.  This  forms  with  ethyl 
chloroformate  an  0(  D-carfiettozy-derivative,  m.  p. 
60 — 70°  (decomp.),  hydrolysed  by  alkali,  but  partly 
converted  into  a  N(  1)-carbethoxy -derivative,  m.  p. 
181 — 182°  or  up  to  193°  (decomp.),  according  to  the 
temperature  at  which  heating  begins ;  this  substance 
may  be  obtained  quantitatively  by  prolonged  heating 
in  benzene. 

Acetic  anhydride  converts  the  heptaoxadiazine  into 
o-acetamidoacetylbenzaldoxime,  but  by  careful  treat¬ 
ment,  evaporating  with  methyl  or  with  ethyl  alcohol, 
methyl  or  ethyl  o-acetamidobenzaldoxime-'N-carboxyl- 
ates(  ?),  C02R-NAc-C6H4-CH:N-0H,  m.  p.  158—159° 
(decomp.)  and  164 — 164-5°,  are  respectively  obtained. 
The  free  -carboxylic  acid  ( ?),  in.  p.  153—154°, 
is  obtained  by  slow  evaporation  without  alcohol ;  it  is 
converted  by  sodium  carbonate  into  the  heptaoxa¬ 
diazine.  Action  of  hydroxylamine  on  the  latter 
yields  o-w-hydroxycarbamidobenzaldoxime,  m.  p.  205° 
(decomp.). 

The  octaoxadiazine  mentioned  above,  obtained 
from  o-chloroacetamidochloroacetylbenzaldoxime  by 
treatment  with  alkali  and  acidification,  is  4  :  5-benzo- 

1-hydroxyocta-l  :  2  :  Q-oxadiazine, 

wsSSiL "  c‘k4Sh, 

251 — 252°  ( acetyl  derivative,  decomp.  197—198°). 

In  an  attempt  to  prepare  labile  2-acylindazoles, 
o-aminobenzyl  alcohol  was  diazotised  and  treated 
first  with  sodium  sulphite,  and  then  with  (a)  zinc  and 
acetic  acid ;  the  product  was  a  substance  of  high  m.  p. 
containing  sulphur;  or  (6)  sodium  hydroxide,  which 
gives  a  crystalline  sodium  salt,  decomposed  by  acid  to 
indazole  and  sulphuric  acid,  and  thus  an  indazole- 
N-sulphonate. 

o-Nitrobenzylamine  (obtained  in  varying  yields  by 
the  Gabriel  reaction)  gives  Q-tolu-o-nitrobenzylamide, 
hi.  p.  131 — 132°,  which  is  reduced  by  ammonium 
sulphide  to  o-tolu-o-hydroxylaminobenzylamide,  m.  p. 
114 — 115°;  this  on  heating  or  treatment  with 
alcoholic  alkali  loses  water  to  form  an  anhydro- 
derivative,  O30H30O3N4,  m.  p.  189 — 190°,  and  a  sub¬ 
stance,  m.  p.  110—112°. 

o-Hydrazinocinnamic  acid,  m.  p.  196 — 197°,  is 
better  obtained  by  the  method  of  Fischer  and  Kuzel 
(A.,  1884, 440)  than  by  that  of  Fischer  and  Tafel  (ibid,, 
1885,  540).  The  colour  changes  reported  by  these 
authors  have  not  been  confirmed.  Attempts  to 
acetylate  this  acid  to  a  pure  derivative  from  which 
M 


a  2-acetylindazole  might  be  obtained  have  not  been 
successful.  E.  W.  Wignall. 

Products  of  the  action  of  aromatic  aldehydes 
or  pyriminazol-2-one  and  cyclic  1  :  2-dicarbonyl 
compounds.  F.  Reindel  and  A.  von  Putzer- 
Reybegg  (Ber.,  1926,  59,  [B],  2926—2932).— 
Pyriminazol-2-one,  m.  p.  169°  (decomp.),  is  prepared 
by  addition  of  barium  chloride  to  an  aqueous  solution 
of  the  sodium  salt  and  decomposition  of  the  barium 
salt  by  carbon  dioxide.  The  corresponding  hydro¬ 
chloride  is  converted  by  benzaldehyde  in  boiling, 
absolute  alcoholic  suspension  into  3-benzylidene- 
pyriminazol-2-one  hydrochloride,  m.  p.  253°  (decomp.), 
from  which  the  free  base,  m.  p.  233°,  is  derived ;  if 
the  latter  compound  is  crystallised  from  alcohol  in 
presence  of  a  little  sodium  salt,  a  substance, 
C2«H2603N4,  m.  p.  233°  (decomp.)  after  becoming 
yellow  at  190°,  is  obtained.  Catalytic  hydrogenation 
of  the  benzylidene  derivative  yields  3 -benzylpyrimin- 
azolone  hydrochloride,  m.  p.  216°  (decomp.)  [corre¬ 
sponding  picrate,  m.  p.  189°  (decomp.)).  Bromine 
converts  the  benzylidene  compound  into  the  per- 
bromide,  CuH10ON2Br2,  m.  p.  171 — 173°  (decomp.). 
The  following  derivatives  of  pyriminazol-2-one  are 
prepared  analogously;  3-o-nitrobenzylidene,  m.  p. 
214°  (decomp.) ;  hydrochloride,  m.  p.  239°  (decomp.) ; 
3-m-nitrobenzylidene,  sulphate,  m.  p.  236°  (decomp.)  ; 
3-o-hydroxybenzylidene,  hydrochloride,  m.  p.  245° 
(decomp.) :  3-p-hydroxybenzylidene,  m.  p.  278° 

(decomp,);  sulphate,  m.  p.  237°  (decomp.);  sodium 
salt :  Z-p-dimethylaminobenzylidene,  m.  p.  275° 

(decomp.) ;  hydrochloride,  m.  p.  256°  (decomp.).  The 
pyriminazole  ring  appears  to  have  chromophoric 
properties  similar  to  those  of  the  indole  ring. 

3-Benzylidenepyriminazolone  hydrochloride  is 
transformed  by  boiling  aqueous  sodium  acetate  into 
benzaldehyde  and  ( ?)  di-2-keto-2  :  3 - d ihyd ro-3-pyr- 
iminazylphenylmethane,  m.  p.  207°  (decomp.),  which 
is  converted  into  a  substance,  m.  p.  248°  (decomp.), 
when  crystallised  from  alcohol.  Both  substances  are 
converted  by  phenylhydrazine  into  benzaldehyde- 
phenylhydrazone  and  by  concentrated  sodium  hydr¬ 
oxide  into  a  crystalline  sodium  salt  converted  by 
benzoylation  into  the  dibenzoyl  derivative  of  the 
methane,  m.  p.  204°  (slight  decomp.).  Direct  benzoyl¬ 
ation  of  the  substances,  m.  p.  207°  and  248°,  affords 
the  benzoyl  derivative  of  pyriminazolone,  whereas 
oxidation  of  them  with  potassium  ferricyanide  gives  di- 

2- keto-2  :  3-dihydro-3-pyriminaztylphenylmethene,  m.  p. 
207°  (decomp. j  ( sodium  salt).  Di-2-keto-2  :  3 -dihydro- 

3- prjriminazyl-2'-hydroxyphenylmethane  (+H20),  m.  p. 
216°  (decomp.),  is  oxidised  by  ferricyanide  to  a  red, 
non-crystalline  methene. 

In  cold  alcoholic  suspension,  isatin  and  pyrimin¬ 
azolone  hydrochloride  afford  3-pyriminazyl-3'-di- 
oxindole,  m.  p.  170°  (decomp.)  (hydrochloride,  m.  p. 
230°),  whereas  in  boiling  suspension  and  with  an 
increased  proportion  of  the  hydrochloride,  di-3  :  3- 
pyriminazyloxindole,  m.  p.  249°  (decomp.)  (hydro- 
T,..  chloride),  is  ob- 

X  i  /NHx  tained.  The  latter 

'(jlO  Vyx’Y  compound  is  iso- 

k  c=c -  — \  ^Jmerised  in  boiling 

(II  )  alcohol  or  eon- 


// 


verted  by  sodium  hydroxide  to  the  dye  (II),  m.  p. 
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281°  (decomp.)  ( dibenzoyl  derivative,  m.  p.  241°). 
Analogous  dyes  are  prepared  from  5  :  7-dibromoisatin, 
5-bromoisatin,  and  acenaphthaqninone,  and  have 
m.  p.  (decomp.)  294°,  287°,  and  280°,  respectively. 

H.  Wren. 

Cyanurin.  group.  0.  Diels  and  R.  Fichte  (Ber., 
1926,  59,  [C],  2778— 2784).— It  is  proposed  to  base 
tlie  nomenclature  of  all  cyanuric  compounds  on 
“  cyanurin,”  C3H3NS.  Cyanuric  acid  itself 
NICH'N  >s  therefore  2:4: 6-trihydroxycyanurin. 
CH'N-CH  ?s°Cyanuric  compounds  arc  regarded  as 
,  ‘  3  ' ,  hydrogenated  cyanurins ;  thus,  fsocyanuric 

acid  is  designated  2:4:  6-triketohoxahydroeyanurin. 

Acetylcarbamide,  obtained  in  80%  yield  by  the 
acetylation  of  carbamide  in  presence  of  a  small  amount 
of  sublimed  aluminium  chloride,  is  converted  by 
formaldehyde  in  presence  of  concentrated  sulphuric 
acid  at  —15°  into  methylenediacetylcarbamide, 
CH2(NH-CONHAc)2,  m.  p.  255°,  which  is  hydrolysed 
by  concentrated  aqueous  potassium  hydroxide  to 
methylenedicarbamide,  m.  p.  207°.  The  latter  sub¬ 
stance  is  transformed  by  concentrated  hydrochloric 
acid  into  2 :  i-dikeiohexahydrocyanurin,  m.  p.  245°, 
the  salts  of  which  are  readily  hydrolysed  by  water. 
Acetylthiocarbamide  and  formaldehyde  afford  methyl- 
tried i acetyl th ioca rbam Ide,  m.  p.  167°,  from  which 
me thylened ilh ioca rbamide ,  m.  p.  152°,  and  2  :  4-dilhio- 
hexa hydroc ya n u r hi  are  successively  derived;  the 
silver,  cuprous,  and  mercurous  (decomp.  230°)  salts  of 
the  latter  compound  are  described.  The  mercurous 
compound  adds  methyl  iodide  at  the  three  nitrogen 
and  two  sulphur  atoms,  whilst  the  imiuo-group 
between  the  two  OS  groups  is  also  methylated,  thus 
giving  the  compound  C9H2QN2S2TsHg2,  m.  p.  101°; 
ethyl  iodide  affords  the  analogous  substance 
C15H22N3S2l5Hg2,  m.  p.  73°.  The  compounds  are 
readily  hydrolysed  by  water  with  separation  of 
mercuric  iodide.  2  :  4-Dithiohexahydrocyanurin  and 
methyl  iodide  give  the  substance  C-H16N3I3S2,  m.  p. 
1 15  . 

Thioacetanilide  and  methyl  iodide  yield  the  com¬ 
pound  N HPh 'CMelSMel ,  m.  p.  135 — 137°. 

H.  Wren. 

Condensations  of  unsaturated  compounds  with 
diazomethane.  R.  Rotter  (Monatsh.,  1926,  47, 
353 — 356). — Freshly-distilled  (unimolecular)  earbo- 
dianil  combines  with  diazomethane  in  et  hereal  solution 
to  yield  5-anilino-l-phenyltriazole,  m.  p.  142°  (cf. 
Dimroth,  A.,  1909,  269).  G.  M.  Bennett. 

Syntheses  with  azoimide  and  mechanism  of 
the  reactions.  E.  Oltveri-Mandala  (Mem.  R. 
Accad.  Lineei,  1926,  [vi],  2,  132 — 150). — A  summary 
is  given  of  the  syntheses  effected  by  addition  of 
azoimide  to  (1)  compounds  with  two  contiguous 
double  linkings  in  tho  molecule,  such  as  earbodi- 
phenylimide,  carbimides,  and  thiocarbimides,  ketens, 
carbon  disulphide,  and  nitrous  acid,  (2)  compounds 
containing  bivalent  carbon,  such  as  carbylamines  and 
fulminic  acid,  (3)  the  nitrilic  linking,  (4)  the  ethylenic 
linking,  and  (5)  the  acetylenic  linking,  the  mechanism 
of  the  reaction  being  discussed  in  each  case. 

T.  H.  Pore. 

Dicarbazyls.  I.  Synthesis  of  3 : 3'-dicarb- 
azyl,  S.  H.  Tucker  (J.C.S.,  1926,  3033—3038).— 


NS'-Di-o-nilrophenylbenzidme,  in.  p,  240°  (NN'-tfi- 
acetyl  derivative  +2CnlIc,  m.  p.  80 — 85°;  +EtOH, 

m.  p.  120°;  -fMeC02H,m.  p.  100— 105°;  +MeOH, 
m.  p.  125 — 130°),  is  obtained,  together  with  a  little 

N- o-nilrophenylbenzidine  (N ’-acetyl  derivative,  m.  p. 
222°),  by  condensation  of  benzidine  and  o-chloronitro- 
benzene,  or,  alternatively,  by  oxidation  of  o-nitrodi- 
phenylaruine with  sodium  dichromate.  Reduction  gives 
TSW-di-o-amitiophenylbenzidine,  m.  p.  218°  ( dihydro - 
chloride  becoming  greenish-blue  at  230 — 260°),  con¬ 
verted  by  treatment  with 
I  /\  N  y\  nitrous  acid  into  4:4 '-di- 

I  N  I  1  1(1.)  1"  :  2"  :  Z" -benztriazohjldi- 

\  j  phenyl  (I),  m.  p.  299°,  which, 

'  2  when  heated  above  its  m.  p., 
yields  3  :  Z'-dicarbazyl,  m.  p.  above  350°  (9  :  9'-Si- 
aceiyl  derivative,  m.  p.  247 — 249°).  M.  Clark. 

So-called  “  substituted  dihydropentazines  ’  ’ 
of  Chattaway  and  Parkes.  R.  StollIi  (J.  pr. 
Chem.,  1926,  [ii],  114,  348 — 349). — Since  a-hydrazino- 
benzaldehydebenzylideneazine, 
CHPhlN'NICPh-NH-NHjj,  is  converted  by  nitrous 
acid  into  l-benzylideneamino-5-phenyltetrazole  (A., 
1914,  i,  750),  the  product  obtained  in  a  similar  way 
from  a-hydrazinobenzaldehyde-2 : 4-dibromophenyl- 
hydrazone  by  Chattaway  and  Parkes  (ibid.,  1926, 308) 
is  probably  1-dibromoanilino-o-phenyltetrazole,  and 
not  l-dibromophenyl-5-phenyl-l  :  4-dihydropentazine. 

H.  E.  F.  Notion. 

Action  of  ethyl  oxalate  on  magnesium  pyrryl 

iodide.  T.  N.  Gobnev 
and  N,  A.  Naryschkin 
(Ber.,  1926,  59,  [2?], 
2S97— 2898;  cf.A.,1926, 
183). — The  isolation  of 
“  tetra-2-pyrrylethylene 
glycol  ”  as  a  blackish- 
brown  powder  indicates  that  it  is  the  true  dye 
base  (I).  II .  Wren. 

Constitution  of  the  dye  obtained  by  oxidation 
of  pyriminazol-2-one  with  potassium  ferri- 
cyanide.  F.  Rein  del  and  H.  Rauch  (Ber.,  1926, 
59,  £J5],  2921—2925;  cf.  A.,  1924,  i,  1235;  1925,  i, 
438 ;  Tschitschibabin,  ibid.,  1925,  i,  158). — In  relation, 
to  the  constitution  of  the  dye,  inconclusive  attempts 

)to  synthesise  a  sub- 
=XCO  CON-/  "j  stance  (I),  by  the  action 

y— (j - ^ - yl  B  1  of  ethyl  dibromomaleate 

on  2-aminopyridine  are 
recorded.  The  dye  derived  from  3  ;  3-dibromopyr- 
iminazol-2-one  and  pyriminazol-2-one  is  not  identical 
with  that  described  previously.  The  yellow  sodium 
salt  obtained  by  the  action  of  air  on  the  sodium 
salts  of  pyriminazol-2-one  (Reindel,  he.  cit.)  is  not 
an  intermediate  product  in  the  formation  of  the 
dye,  since  the  latter  cannot  be  produced  from  it 
by  oxidation  with  potassium  ferricyanide  in  alkaline 
solution.  Treatment  of  the  yellow  salt .  with  a 
little  hydrochloric  acid  gives  a  compound, 
ChHj0O3N^,HC1,2H2O,  m.  p.  176°  (decomp.),  which  is 
transformed  by  boiling  water  into  pyriminazolone  and 
a  substance,  decomp.  215 — 220°,  giving  2-amino- 
pyridine  and  oxalic  acid  when  treated  with  sodium 
hydroxide.  H.  Ween. 


i  'SnH-OH  Oll-Nuf 

Sc - cf 

j  >NH  (L)  -\'H<Q 
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Action  of  cyanogen  halides  on  phenylhydrazine, 
X,  Derivatives  of  oxadiazole.  G.  Pellizzari 
(Gazzetta,  1926,  56,  695 — 700). — x-Cyanophenyl- 

hydrazine  reacts  in  boiling  benzene  solution  with 
acyl  chlorides  to  give  imino-oxadiazole  derivatives. 
With  benzoyl  chloride  the  product  is  2-imino-3  :  5-di- 
phenyloxa-3  : 4-diazole,  m.  p.  124°  (benzoyl  derivative, 
m.  p.  165°;  acetyl  derivative,  m.  p.  111°;  nitroso- 
derivative  explodes  at  about  80°),  soluble  in  acids  and 
converted  by  nitrous  acid  in  boiling  solution  into  the 
3  :  5-diphenyloxa-3  :  4-diazol-2-one,  m.  p.  113°,  of 
Freund  and  Goldsmith  (A.,  1888,  1187).  In  the  same 
way,  acetyl  chloride  yields  the  corresponding  2-imino- 
3-phenyl-5-methyloxa-3  :  4-diazolc  (Freund  and  Ruh, 
A.,  1890,  1442)  [ hydrochloride ,  m.  p.  190°  (decomp.), 
and  picrate,  m.  p.  174°,  described],  hydrolysed  to  the 
oxadiazolone,  m.  p.  93 — 94°.  Ethyl  chloroformate 
reacts  to  give  2-bnino-o-ethoxy-3-phenyloxa-3  : 4-di- 
azole,  m.  p.  75°,  which  has  weak  basic  and  acidic 
properties,  and  is  hydrolysed  by  aqueous  sodium 
hydroxide  to  2-imino-5 -hydroxy -3-phenyloxa-3  :  4-di¬ 
azole,  m.  p.  262 — 263°  (decomp.).  G.  M,  Bennett. 

1  : 3-Benzoxazines.  II.  Conversion  of  iso- 
nitrosocoumaranones  into  derivatives  of  1:3- 
benzoxazine.  E.  Mameli  (Gazzetta,  1926,  56, 
759 — 772). — The  conversion  of  an  t'sonitrosocoumaran- 
one  derivative,  by  means  of  the  Beckmann  trans¬ 
formation,  into  a  diketo-1  :  3-benzoxazine  (A.,  1922, 
i,  669)  has  been  extended  to  a  number  of  other  cases. 
2- tsoNitrosoc  oumaran  -  3  -  one  yields  2  :  4-diketo-l  :  3- 
benzoxazino  (m.  p.  227°),  and  2-isonitroso-6-methyl- 
eouraaran-3-one  is  converted  into  7 -methyl-2  :  4-diketo- 
1 :  3-benzoxazine,  m.  p.  232°  (potassium  and  silver 
salts  described),  which  is  hydrolysed  by  sodium 
hydroxide  to  the  amide  (m.  p.  182°)  of  2-hydroxy -p- 
toluic  acid.  2-!soNitroso-5-methylcoumaran-3-one 
yields  G-methyl-2  : 4-diketo-l  :  3-benzoxazine,  m.  p. 
233°,  which  is  hydrolysed  by  alkali  to  the  amide 
(m.  p.  178°)  of  2-hydroxy-5-methylbenzoic  acid. 
2-isoiV  itroso-rl-methylcoumaran-3-one,  m.  p.  194°, 
obtained  by  the  action  of  nitrite  in  acetic  acid  solution 
on  7-methylcoumaranone,  is  converted  by  the  Beck¬ 
mann  reaction  into  8-methyl-2  : 4-diketo-l  :  3-benz¬ 
oxazine,  m.  p.  207°  ( potassium  and  -silver  salts 
described),  which  is  hydrolysed  by  alkali  to  the  amide 
(m,  p.  112°)  of  2-hydroxy-3-methylbenzoic  acid. 
Contrary  to  statements  in  the  literature  (e.g.,  J.C.S., 
1920,  117,  1534),  better  yields  of  these  coumaranones 
are  obtained  from  the  phenols  by  the  action  of  sodium 
acetate  on  the  o-hydroxyphenyl  chloromethyl  ketone 
than  by  the  action  of  aluminium  chloride  on  the 
phenoxyacetyl  chloride.  G.  M.  Bennett. 

Synthesis  of  coniine.  G.  Roller  (Monatsh., 
1926,  47,  393 — 396). — a-Trichloro-y-2-pyridylpropan- 
P-ol,  from  picoline  and  chloral,  is  reduced  with  zinc 
dust  in  aqueous  methyl  alcohol  to  a-propenylpyridine 
(picrate  identical  %vith  the  picrate  of  Ladenburg’s 
“  allylpyridine  ”).  Reduction  of  this  base  by  means 
of  hydrogen  and  colloidal  platinum,  followed  by 
sodium  and  ethyl  alcohol,  gives  df-coniine,  b.  p. 
59 — 63°/17  mm.  (m-nitrobenzoyl  derivative  and 
nitrosoamine,  oils;  hydrochloride,  m.  p.  211 — 212°), 
from  which  d-coniine  hydrogen  tartrate,  m.  p.  53 — 
54°,  is  obtained.  G.  M.  Bennett. 


Yohimba  alkaloids.  L.  Spiegel  (Ber.,  1926, 
59,  [B],  2706 — 2707). — It  appears  doubtful  whether 
justification  exists  for  assigning  to  yohimbine  the 
composition  C2,H20O3N2  (cf.  Field,  J.C.S.,  1923,  123, 
3003)  instead  of  C22H2803N2  suggested  by  the  author. 
Criticism  is  directed  against  the  observations  of  Hahn 
and  Brandenberg  and  of  Warnat  (A.,  1926,  1263). 
The  identity  of  isoyohimbine  with  mesoyohimbine  and 
with  corynanthine  is  regarded  as  impossible. 

H.  Wren. 

Corydalis  alkaloids.  VII.  Syntheses  of  cory- 
bulhine  and  tsocorybulbine.  E.  Spatii  and  H. 
Holter  (Ber.,  1926,  59,  [B],  2800—2805;  cf.  A., 
1925,  i,  1085). — Corydaline  is  partly  demethylated  by 
treatment  with  hydrochloric  acid  (cl  1-19)  at  100°,  and 
the  separated  mixture  of  phenolic  bases  is  preserved 
in  methyl-aleoholic  solution,  when  corybulbine,  m.  p. 
242 — 243°,  [«]„  +304-9°  in  chloroform,  separates  in 
8%  yield.  The  residue  from  the  corybulbine  is 
dissolved  in  ether  and  fractionally  extracted  with 
aqueous  hydrochloric  acid ;  the  final  fractions  afford 
tsocorybulbine,  m.  p.  187-5 — 188-5°,  [a]“  +301°  in 
chloroform,  in  small  amount.  H.  Wren. 

Opium  alkaloids.  V.  ^-Papaverine  and 
methylenepapaverine.  E.  Sfath  and  N.  Pglgar 
(Ber.,  1926,  59,  [B],  2787— 2790).— Direct  comparison 
of  Hesse’s  ^-papaverine  (cf.  A.,  1903,  i,  773)  and 
papaverine,  their  hydrochlorides,  m.  p.  225 — 226° 
(decomp.),  hydrobromides,  m.  p.  213—214°  (slight 
decomp.),  picrate,  m.  p.  186 — 186-5°,  hydrogen 
oxalates,  m.  p.  201-5 — 202° 
(decomp.),  and  chloroplatinates, 
m.  p.  212—213°  (decomp.),  estab¬ 
lishes  the  identity  of  the  alkaloids. 
The  name  +  papaverine  should 
be  deleted  from  the  literature. 
Methylenepapaverine  has  the 
constitution  (I),  since  it  is 
oxidised  by  permanganate  to 
papaveraldine  and  catalytieally 
reduced  to  methylenedihydropapaverine,  m.  p.  154°. 
Methylenepapaverine  methiodide  is  described. 

H.  Wren. 

Opium  alkaloids.  VI.  Constitution  of  cod¬ 
amine  and  i//-laudanine.  E.  Spath  and  H.  Epstein 
(Ber.,  1926,  59,  [B],  2791— 2890).— Contrary  to  the 
observations  of  Hesse,  codamine,  m.  p.  126°,  has  the 
composition  C20H25O4N ;  it  contains  one  hydroxyl  and 
three  methoxyl  groups.  When  treated  with  diazo¬ 
methane,  it  affords  d-laudanosine.  To  determine  the 
position  of  the  free  hydroxyl  group,  codamine  is 
transformed  into  its  ethyl  ether  and  the  latter 
oxidised  by  permanganate,  whereby  veratrie  acid  is 
obtained,  thus  indicating  the  position  6  or  7  for  the 
hydroxyl  group  in  the  tsoquinoline  nucleus.  To 
establish  the  course  of  the  mild  oxidation  of  laud- 
anosine  derivatives,  r-laudanosine  is  treated  with  per¬ 
manganate  in  faintly  alkaline  solution  under  definite 
conditions,  whereby  6  :  7-dimethoxy-l-keto-2-methyl- 
1:2:3:  4-tetrahydrowoquinoline,  m.  p.  125 — 126°, 
is  obtained  (cf.  Pyman,  J.C.S.,  1909*  95,  1617).  The 
synthesis  of  this  substance  is  accomplished  by  con¬ 
verting  S-3  :  4-dimethoxyphenylethylamine  into  the 
corresponding  formyl  derivative,  and  thence,  by 
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means  of  phosphoric  oxide  in  the  presence  of 
toluene,  into  6  :  7-dimethoxy-3  :  4-dihydroisoquinoline 
(picrale,  m,  p.  204 — 206°).  The  base  is  converted 
into  the  corresponding  methiodide,  m.  p.  202° 
(decomp.),  and  thence  into  the  chloride,  from  which 

6  :  7  -dimethoxy-1  -keto- 2 -methyl- 1  :  2  :  3  :  4-tetra  - 
hydro isoquinoline  is  obtained  by  oxidation.  Similarly, 

7  -  methoxy  -  6  -  ethoxy-  3:4-  dihydroisoquinoline  (cf . 
Spilth  and  Dobrowsky,  A.,  1925,  i,  1085)  is  transformed 
into  the  methiodide,  in.  p.  187 — 189°  after  softening, 
the  methoehloride,  and  7-melhoxy-6-ethoxy-l-keto-2- 
methyl-l  :  2  :  3  :  i-tetrahydroisoquinoline,  m.  p.  97 — 
97-5°,  whereas  0-methoxy-7-ethoxy-3  :  4-dihydroj’so- 
quinoline  ( loc .  cit.)  affords  successively  the  methiodide, 
m.  p.  170 — 172°,  methoehloride,  and  0-methoxy-7- 
ethoxy-l-keto-2-melhyl-l :  2  ;  3  :  i-tetrahydroisoquinoline, 
m.  p.  120 — 121°.  Oxidation  of  ethylated  codamine 

affords  the  product,  m.  p.  120 — 
121°,  thus  establishing  the  con¬ 
stitution  (I)  for  codamine 
(R—Me,  R.'=H). 

Methylation  of  i/'-laudanine 
by  diazomethane  affords  r-laud- 
anosine  in  good  yield.  Ener¬ 
getic  oxidation  of  ethylated 
i/'-laudanine  yields  veratric  acid 
and  the  methyl  ethyl  ether  of 
nor-m-hemipinic  acid,  thus  establishing  the  presence 
of  the  free  hydroxyl  group  in  the  isoquinoline  nucleus, 
whereas  mild  oxidation  affords  7-methoxy-6-ethoxy- 
l-keto-2  -  methyl  - 1:2:3:  4  -  tetrahydroisoquinoline, 
m.  p.  95 — 96°.  The  constitution  (I)  (R=H,  R'=Me) 
is  therefore  established  for  i/'-laudanine.  H.  Wren, 

Determination  of  morphine  in  opium. 
E.  C.  M.  J.  Hollman.— See  B.,  1927,  58. 


Cyclic  organo-metallic  compounds.  II. 
Tellurylium  compounds,  a  new  series  of  in¬ 
tensely  coloured  tellurium  derivatives.  Migr¬ 
ation  of  anions  in  solids.  H.  D.  K.  Drew  (J.C.S., 
1926,  3054 — 3071). — Phenoxtellurine  dibisulphate  tri- 
hydrate  (I),  combines  with  phenoxtellurine  (II)  to 


C«H4<^>CcH4(+3II20) 

in.  ns(y  so4h 


XTc 


'  1 


ill.) 


give  a  highly-coloured  violet  compound  formulated  as 
diphenoxtclluryliura  dibisulphate  di-  or  tri-hydrate 


so4h 

(IH')  (cGH.<^>C6H4)  j+2  or  3 IDO) 


(HI).  Similar  reactions  occur  between  phenox¬ 
tellurine  dinitrate,  didihydrogen  phosphate,  or 
diperchlorate  and  various  organic  tellurides  or 
sulphides.  In  these  salts,  the  tellurium  is  satisfied 
with  one  polar  and  three  non-polar  linkings,  but  in  the 
case  of  phenoxtellurine  dichloride,  dibroinide,  or 
diaeetate,  the  compounds  are  non-polar  and  do  not 
give  rise  to  coloured  complexes  with  tellurides. 

A  development  of  intense  colour  occurs  when  (I)  is 
rubbed  with  iron  or  other  base  metal.  Explanations 
for  the  colour  changes  are  offered.  The  following 
compounds  are  described  :  phenoxtellurine  10  :  IQ-di- 
nitrate,  m,  p.  258°  (decomp.) ;  2-nitrophenoxtellurine 
10  :  10 -dinilrate,  m.  p.  196 — 197°  (decomp.) ;  2  :  S-di- 


nitrophenoxtellurine  10  :  10 -dinitrate,  m.  p.  259° 
(decomp.) ;  i-nitro-l 0 - h ydroxyp her > oxte llur in e  10-nitr¬ 
ate  monohydrate  (?),  m,  p.  243°;  4  :  S-dinit ro- 10- 
hydroxy phenoxtellurine  10 -nitrate  monohydrate  ( ?), 

violent  decomp.  237 — 239°. 

After  cautious  addition  of  water  to  a  solution  of 
phenoxtellurine  in  concentrated  sulphuric  acid,  red 
crystals  of  diphenoxtellurylium  dibisulphate  disulphuric 
acid  trihydrate  (IV),  decomp,  near  165°,  are  slowly 
deposited.  This  compound  is  converted,  on  exposure 
to  moist  air,  into  diphenoxtellurylium  dibisulphate  di- 
or  tri-hydrate  (HI),  in  which  the  conditions  of  drying 
determine  the  final  degree  of  hydration.  Dilution  of 
the  red  solution  of  phenoxtellurine  in  concentrated 
sulphuric  acid  with  a  greater  proportion  of  water  gives 
a  violet  precipitate,  crystallising  from  glacial  acetic 
acid  as  diphenoxtellurylium  hydroxybisulphate  mono- 
hydrate  (V).  This  compound  loses  colour  gradually 
at  205 — 245°,  giving  phenoxtellurine  and  a  white  solid 
unmelted  at  300°. 

Each  of  the  compounds  (III),  (IV),  and  (V)  is 
decomposed  into  its  constituents  by  an  excess  of  water. 
Phenoxtellurine  10  :  10 -diacetate,  m.  p.  205 — 207° 
(decomp.),  is  obtained  by  the  action  of  aqueous 
hydrogen  peroxide  on  a  solution  of  phenoxtellurine  in 
hot  glacial  acetic  acid.  Excess  of  hydrogen  peroxide 
reacts  to  give  phenoxtellurone.  When  a  solution  of 
the  diacetate  in  boiling  water  is  treated  with  sulphuric 
acid,  a  crystalline  sulphate  separates,  giving,  on 
recrystallisation  from  sulphuric  acid,  crystals  the 
composition  of  which  depends  on  the  concentration 
of  acid  present.  With  the  minimum  of  acid  necessary 
to  cause  precipitation,  phenoxtellurine  sulphate  is 
obtained.  From  more  strongly  acid  solutions,  a  com¬ 
plex  compound  is  deposited,  containing  two  molecular 
proportions  of  phenoxtellurine  hydroxybisulphate, 
and  one  of  phenoxtellurine  dibisulphate  +  I  mol.  of 
water.  When  the  crude  sulphate  is  dissolved  in  warm 
concentrated  sulphuric  acid,  and  a  relatively  small 
proportion  of  water  added,  crystals  of  'phenoxtellurine 
dibisulphate  trihydrate  (I)  are  obtained.  M.  Clark. 

Organic  compounds  of  arsenic.  IV.  Reaction 
between  the  Grignard  reagent  and  arsenic  tri- 
sulphide.  K.  Matsumiya  and  M.  Nakai  (Mem. 
Coll.  Sci.  Kyoto,  1926,  10,  57—66;  cf.  A.,  1925,  i, 
1339). — Magnesium  p-tolyl  bromide  and  arsenic  tri¬ 
sulphide  react  to  form  tri-p-tolylarsine,  di-p-tolyl- 
arsenious  sulphide,  and  tri-p-tolylarsine  sulphide,  the 
relative  amounts  varying  greatly  according  to  the 
mode  of  preparation  of  the  sulphide.  These  differ¬ 
ences  are  not  shown  in  the  corresponding  reaction 
using  magnesium  phenyl  bromide.  Magnesium 
a-naphthyl  bromide  reacts  with  the  sulphide  to  form 
only  di-a-naphthylarsenious  sulphide,  m.  p.  185 — 186° ; 
which  was  also  prepared  from  hydrogen  sulphide  and 
di-a-naphthylarsenious  oxide  or  di-a-naphthylchloro- 
arsine.  Triphenylarsine  sulphide  mercuricMoride,  m.  p. 
239 — 241°,  and  tri-p-tolylarsine  sulphide  mercuri- 
chloride,  m.  p.  227 — 229°,  were  also  prepared. 

B.  W,  Anderson. 

Manufacture  of  solutions  of  aminoaryldi- 
chloroarsines  or  aminoarylarsenious  oxides. 
G.  Newbery,  and  May  &  Baker,  Ltd., — See  B., 
1927,  29. 
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Decomposition  of  unsymmetrical  mercuri- 
organic  compounds  :  a  method  of  establishing 
the  degree  of  electronegativity  of  organic 
radicals.  M.  S.  Kharasch  and  R.  Marker  (J. 
Amer.  Chem.  Soc.,  1926,  48,  3130—3143;  cf.  A., 
1925,  i,  1107). — The  failure  of  Hilpert  and  Gruttner 
(A.,  1915,  i,  729)  to  obtain  unsymmetrical  mercuri- 
organic  compounds  was  due  to  their  use  of  too  large 
an  excess  of  Grignard  reagent,  and  non-recognition 
of  the  instability  of  these  derivatives  towards  heat. 
Thus  mercuryphenyl  p -tolyl,  obtained  by  the  action  of 
1  mol.  of  mercuric  p-tolyl  chloride  on  2  mols.  of 
magnesium  phenyl  bromide  in  ether  at  5°,  is  almost 
completely  decomposed  into  mercury  diphenyl  and 
mercury  di-p-tolyl  if  the  ethereal  reaction  mixture 
be  boiled  for  30  min.  If  the  proportions  of  the 
reactants  and  the  temperature  be  carefully  controlled, 
the  unsymmetrical  derivatives  can  be  readily  prepared, 
and  the  following  compounds  containing  the  groups 
mentioned  attached  to  mercury  obtained  in  this  way 
are  described  :  phenyl  methyl  (liquid),  phenyl  cyclo- 
hexyl  (solid),  phenyl  butyl  (liquid),  benzyl  methyl 
(liquid),  phenyl  naphthyl  (solid,  decomp.  110 — 115°), 
a -naphthyl  ethyl  (liquid),  methyl  butyl  (liquid),  phenyl 
o-anisyl  (solid),  cyclohexyl  methyl  (liquid),  ethyl  benzyl 
(liquid),  phenyl  mesityl  (solid,  decomp.  110 — 120°), 
methyl  mesityl  (solid),  propyl  butyl  (liquid),  and  butyl- 
mercury  iso  amyl.  The  decomposition  of  the  unsym¬ 
metrical  derivatives,  HgRjR2,  by  hydrogen  chloride, 
according  to  the  equation  HgR  jR2 + HC1 — RjHgCl  -j- 
R2H,  the  great  rapidity  of  which  precludes  the 
possibility  of  side  reactions,  proceeds  in  a  manner 
determined  by  the  relative  electronegativity  of  R2 
and  R2,  the  more  electronegative  radical  combining 
with  the  hydrogen  atom .  It  is  assumed  that  the  more 
electronegative  radical  dissociates  first  from  the 
mercury  and  then  combines  with  the  hydrogen  ion  in 
solution.  Examination  of  the  products  obtained  by 
the  action  of  hydrogen  chloride  on  a  series  of  unsym¬ 
metrical  mercury  derivatives  thus  enables  the  relative 
electronegativity  of  the  radicals  concerned  to  be 
determined,  and  from  the  results  so  far  obtained  the 
following  radicals  are  listed  in  the  order  of  their 
decreasing  electronegativity  :  cyanogen ;  a-naphthyl, 
p-anisyl,  and  mesityl ;  p-tolyl ;  phenyl ;  methyl ; 
ethyl  and  -propyl ;  n-butyl ;  isoamyl ;  benzyl ; 
cyclohexyl  and  n-hexadecyl.  Diphenylyi  is  more 
electronegative  than  phenyl,  and  a-naphthyl  than 
3-naphthyl.  Hydrogen  chloride  converts  a  mercury 
dialkyl  in  which  the  two  radicals  are  of  approximately 
equal  electronegativity  into  both  the  possible  hydro¬ 
carbons  in  a  fixed  ratio.  Thus,  mercury  propyl  butyl 
affords  74-2%  of  mercuric  butyl  chloride  and  25-8%  of 
mercuric  propyl  chloride,  whilst  mercury  benzyl  ethyl 
yields  94-1%  of  mercuric  benzyl  chloride  and  5-9%  of 
mercuric  ethyl  chloride,  with  a  variation  of  not  more 
than  ±1%  in  each  case.  The  bearing  of  the  above 
results  on  the  electronic  conception  of  valency  is 
discussed  (ef.  Kharasch  and  Sher,  A.,  1925,  ii,  636) 
and  an  explanation  is  offered  for  the  existence  of  free 
radicals,  according  to  which  the  extent  of  the 
dissociation  of  the  hexa-arylethanes  is  determined  by 
by  electronegativity  of,  and  is  independent  of  the 
mass  and  complexity  of,  the  radicals  attached  to  the 
methyl  carbon  atoms.  F.  G.  Willson. 


Mercuration  of  aromatic  substances.  III. 
p-  and  m-Nitrotoluenes.  S.  Coffey  (J.C.S.,  1926, 
3215—3224;  ef.  A.,  1926,  i,  629).— When  excess  of 
p-nitrotoluene  is  heated  with  mercuric  acetate  at 
140°,  a  mixture  of  2-  and  3-acetoxymercuri-4-nitro- 
toluenes,  in  which  the  latter  compound  may  constitute 
as  much  as  80%  of  the  product,  is  obtained.  The 
pure  individual  products  could  not  be  isolated  from 
the  mercuration  mixture.  The  proportions  of  the 
two  substances  were  determined  by  conversion 
through  the  chloromereuri-p-nitrotoluenes  into  a 
mixture  of  2-  and  3-bromonitrotoluenes,  the  com¬ 
position  of  which  was  determined  by  comparison 
with  the  f.-p.  curve  obtained  from  mixtures  of  the 
pure  bromonitrotoluencs.  Improved  methods  of 
preparation  for  these  substances  are  described. 

2-Chloromercuri-4:-nitrotoluene,  m.  p.  230 — 231° 
(eorr.),  is  obtained  when  4-nilrotoluene-2-sulphinic 
acid,  m.  p.  127 — 128°  ( sodium  salt  +2H20 ;  ferric 
salt),  prepared  from  the  corresponding  sulphonyl 
chloride  by  warming  with  sodium  sulphite,  is  boiled 
with  a  50%  aqueous-alcoholic  solution  of  mercuric 
chloride.  S-Chloromercuri-i-nitrotoluene,  m.  p.  226 — 
227°  (corr.),  is  synthesised  by  the  following  method  : 
4-Nitro-o-toluidine  yields ,  on  sulphonation  with  chloro- 
sulphonic  acid,  4-nitro-2-ammotoluene-5-sulphonic 
acid  ( ammonium  and  potassium  salts),  the  constitution 
of  this  substance  being  proved  by  reduction  to 
2  :  4-tolylenediamine-5-sulphonic  acid.  The  diazon- 
ium  derivative  of  the  sulphonic  acid  is  extremely 
stable.  The  diazonium  group  is  eliminated  by  means 
of  copper  powder  and  formic  acid,  yielding  4 -nitro- 
toluene-3-sulphonic  acid,  isolated  as  th a  potassium  salt. 
The  sulphonic  acid  is  converted  into  the  corresponding 
sulphinic  acid,  m.  p.  112 — 113°  (ferric  and  ammonium 
salts),  and  thence  into  3-ehloromercuri-4-nitrotoluene. 

When  wi-nitrotoluene  is  heated  with  mercuric 
acetate  for  12  hrs.  at  140°,  it  yields  a  mixture  of 
acetoxymercuri-ra-nitrotoluenes.  After  conversion 
into  the  corresponding  chloromereuri-derivatives, 
4:-chloromercuri-3-nitrotoluene,  m.  p.  210°  (corr.),  and 
o-chloromercuri-3-?iitrotoluene,  m.  p.  294°  (corr.),  can 
be  isolated  from  the  mixture.  The  constitution  of 
these  substances  is  proved  by  conversion  into  the 
corresponding  bromonitrotoluencs.  The  presence  of 
6-ohloromercuri-3-nitrotoluene.  is  demonstrated  by 
the  isolation  of  6-bromo-m-toluidine  from  the  mixture 
of  amino-compounds  obtained  by  reducing  the  bromo- 
nitrotoluene  product  derived  from  the  mixture  of 
chloromereuri-derivatives.  M.  Clark. 

Colloidal  organomercurie  compounds.  G. 
Rossi  and  C.  Rocchi  (Gazzetta,  1926,  56,  817 — 821 ; 

cf.  A.,  1925,  i,  601). — Tetramercuri-oL-acetonaphthaliae 
acetate,  NHAc*C10H3(Hg-OAc)4,  prepared  by  heating 
an  intimate  mixture  of  mercuric  acetate  (4  mols.) 
free  from  mercurous  salts  with  a-aeetonaphthalide, 
decomposes  at  220°,  and  forms  aqueous  solutions 
which  froth  abundantly  when  shaken,  are  highly 
viscous,  cannot  be  dialysed,  coagulate  when  heated, 
and  are  acid  owing  to  the  presence  of  acetic  acid; 
if  much  acetic  acid  is  present,  coagulation  of  the 
solution  does  not  take  place.  This  compound  does 
not  yield  mercuric  oxide  when  treated  with  potassium 
hydroxide.  T.  H.  Pore. 
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Grgano-tin  compounds.  K.  K.  Law  (J.C.S., 
1 926,  3243) . — Hexabenzyldistcmnane, 
Sn(CH2Ph)3-Sn(CH2Ph)3,  m.  p.  147—148°,  obtained 
by  heating  tribenzylstannic  chloride  (ibid.,  1912,  101, 
2557)  with  sodium  in  toluene  solution,  is  decomposed 
by  iodine  in  benzene  solution,  giving  tribenzylstannic 
iodide.  Dibenzylethylstannic  iodide  reacts  with 
excess  of  an  ethereal  solution  of  magnesium  w-butyl 
bromide,  giving,  when  the  product  is  afterwards 
heated  at  140°,  dibenzylethylbutylstannane, 
SnEtBu(CH2Ph)2,  b.  p.  207— 209°/9  mm.  Benzyl- 
ethyldibutylstannane,  SnEtBu,-CH2Ph,  b.  p.  175 — 
180°/9  mm.,  is  obtained  as  a  by-product  from  bcnzyl- 
ethylstannic  iodide  present  as  impurity. 

M.  Chirk. 

Structure  of  complex  carbohydrates  and 
proteins.  M.  Bergmann  (Kolloid-Z.,  1926,  40, 
289—295,  and  Ber.,  1926,  59,  [B],  2973— 2981).— A 
lecture  on  the  structure  of  compounds  of  high 
mol.  wt.  IS.  S.  Hedges. 

Structure  of  proteins.  E.  Waldschmidt-Leitz 
(Kolloid-Z.,  1926,  40,  295—300,  and  Ber.,  1926,  59, 
[B],  3000 — 3007).— A  lecture  on  the  structure  of 
proteins  studied  from  the  point  of  view  of  the  products 
of  enzyme  action.  E.  S.  Hedges. 

Partial  hydrolysis  of  globin.  F  Haurowitz 
(Z.  physiol.  Cliem.,  1926,  162,  41 — 62). — Globin  is 
partly  hydrolysed  by  sulphuric  acid  (70  vol.-%)  after 
some  days  at  40°.  After  5  days,  no  free  histidine  is 
present  in  the  hydrolysate,  but  a  histidine-rich  peptide 
(containing  68%  of  its  nitrogen  as  histidine-nitrogen) 
may  be  precipitated  by  mercuric  sulphate.  Leucine 
and  proline  are  present,  but  neither  arginine  nor 
lysine.  Kirbach’s  “  globinokyrin  ”  is  a  mixture  of 
peptides.  H.  D.  Kay. 

Composition  and  characterisation  of  genuine 
proteins.  S.  P.  L.  Sorensen  (J.C.S.,  1926,  2995 — 
3009). — Hugo  Muller  Lecture,  delivered  on  Oct.  28, 
1926. 

Colorimetric  determination  of  tryptophan  in 
proteins.  J.  Tillmans  and  A.  Alt  (Biochcm.  Z., 
1926,  178,  243 — 244). — A  reply  to  the  criticisms  by 
Fiirth  (A.,  1926,  633)  of  the  author’s  method  (ibid., 
189).  J.  Pryde. 

Sources  of  error  in  organic  elementary  an¬ 
alysis.  II.  The  combustion  tube.  J.  Lindner 


(Ber.,  1926,  59,  [J5],  2806—2812;  cf.  this  vol.,  66).— 
Complete  freedom  of  the  current  of  air  from  carbon 
dioxide  can  be  attained  only  with  extreme  difficulty 
and  by  particular  precautions.  Many  hard  glass 
tubes  appear  to  evolve  traces  of  carbon  dioxide  when 
strongly  heated,  but  the  amount  is  insufficient  to  be 
of  practical  importance.  The  entry  of  traces  of 
organic  matter  into  the  combustion  tube  from  the 
air  aspirator  and  system  is  facilitated  by  the  heat 
from  the  furnace.  Technical  copper  oxide  “  for 
analysis  ”  may  contain  alkaline  impurities  which  are 
of  much  greater  importance  in  micro-  than  in  macro¬ 
analysis.  H.  Wren. 

Meulen's  catalytic  method  for  the  determin¬ 
ation  of  nitrogen  in  organic  compounds.  F.  L. 
Smith  and  A.  P.  West  (Philippine  J.  Sci.,  1926,  31, 
265 — 275).— A  modification  of  the  method  (A.,  1925, 
ii,  66)  is  described  involving  the  separation  of  the 
mixture  of  asbestos  fibre  and  nickel  catalyst,  by 
means  of  asbestos  plugs,  into  four  sections,  the  first 
of  which  is  heated  to  dull  redness  and  acts  as  a 
preheater  to  the  rest  of  the  catalyst,  which  is  main¬ 
tained  at  350°.  This  arrangement  is  claimed  to 
obviate  the  tendency  in  the  original  method  for  solid 
compounds  to  distil  unchanged  through  the  reduction 
tube.  E.  Holmes. 

Influence  of  chlorides  on  Deniges'  reaction  for 
citric  acid.  I.  M.  Kolthoff  (Pharrn.  Weekblad, 
1926, 63, 1453—1455 ;  cf.  Wagenaar, A.,  1926, 1226). — 
Small  proportions  of  chlorine  do  not  affect  the 
reaction  in  aqueous  solution.  If,  however,  other 
organic  acids  be  present,  chlorides  interfere  strongly. 
The  test  can  he  carried  out  without  removing  chlorides 
if  manganous  sulphate  be  added.  S.  I.  Levy. 

Stahre's  reaction  for  citric  acid.  N.  Schoorl 
(Pharm.  Weekblad,  1926,  63,  1455—1458). — The 
detection  of  citric  acid  by  oxidation  with  per¬ 
manganate  and  treatment  with  bromine,  which  gives 
a  white  precipitate  of  pentabromoacetone,  is  not 
affected  by  the  presence  of  other  organic  acids,  or  of 
chlorides,  unless  these  are  in  great  excess. 

S.  I.  Levy. 

Determination  of  aniline,  especially  in  dilute 

solutions.  A.  V.  Pamfiloff. — See  B.,  1927,  7. 

Determination  of  antimony  in  organic  com¬ 
pounds.  W.  H.  Gray. — Sec  this  vol.,  143. 


Biochemistry, 


Regulation  of  respiration.  VI.  Continuous 
electrometric  methods  of  recording  changes  in 
expired  carbon  dioxide  and  oxygen.  R.  Oerf.lt, 
and  D.  A.  McGinty  (Amer.  J.  Physiol.,  1926,  79, 

72 — 90). — The  “  carbon  dioxide  electrode  ”  consisted 
of  a  fine  manganese  dioxide  electrode  resting  on  a 

peritoneal  membrane  moistened  with  potassium 
chloride  solution  in  connexion  with  a  calomel  electrode. 
The  “  carbon  dioxide  electrode  ”  was  exposed  to  a 
steady  stream  of  expired  air  and  responded  to  changes 
in  carbon  dioxide  tension  by  changes  in  acidity,  the 


resulting  changes  in  E.M.F.  being  balanced  potentio- 
metrieally  and  recorded  mechanically.  The  changes 
in  oxygen  tension  were  measured  by  supplying  to  a 
Bunsen  burner  a  constant  mixture  of  gas  and  expired 

air.  The  changes  in  heat  of  the  flame  were  impressed 
on  a  constant  flow  of  water  and  measured  and 
recorded  by  a  thermopile  in  the  same  way  as  with 
the  “  carbon  dioxide  electrode.”  In  vitro  and  in  vivo 
experiments  demonstrating  the  accuracy  of  the 
methods  arc  recorded  and  rapid  means  of  calibration 
described.  R.  K.  Cannan. 
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Prolonged  alterations  of  oxygen  pressure  in 
the  inspired  air  with  special  reference  to  tissue 
oxygen  tension,  tissue  carbon  dioxide  tension, 
and  haemoglobin,  J,  A.  Campbell  (J,  Physiol., 
1927,  62,  211 — 231). — Rabbits  were  exposed  for 
about  6  weeks  to  oxygen  pressures  varying  from 
60%  below  to  200%  above  the  normal,  the  baro¬ 
metric  pressure  being  kept  constant.  There  was  no 
effect  on  the  oxygen  consumption.  Reduced  oxygen 
pressure  depressed  the  carbon  dioxide  and  oxygen 
tensions  of  the  tissues  notably  and  increased  the 
haemoglobin  content  of  the  blood.  With  increased 
oxygen  pressure,  inverse  effects  to  the  above  were 
noted.  In  both  cases,  pronounced  after-effects 
indicated  mechanisms  concerned  with  acclimatisation. 
These,  however,  did  not  serve  to  restore  the  normal 
oxygen  tension  of  the  tissues.  Rabbits,  previously 
acclimatised,  tolerated  for  10  days  an  atmosphere 
containing  only  7-5%  of  oxygen.  The  carbon 
dioxide  and  oxygen  tensions  of  the  tissues  are 
regulated  by  the  oxygen  content  of  the  arterial 
blood.  Excessive  thyroid  feeding  was  without  effect 
on  the  tension  of  oxygen  or  of  carbon  dioxide  in  the 
tissues.  R.  K.  Cannan. 

Comparative  capacity  of  the  blood  and  of  the 
tissues  to  absorb  carbonic  acid.  L.  A.  Shaw 
(Amer.  J.  Physiol.,  1926,  79,  91 — 99). — Cats  were 
caused  to  breathe  air  containing  7-5%  of  carbon 
dioxide  until  the  carbon  dioxide  uptake  was  complete. 
From  this,  by  subtracting  the  carbon  dioxide  in  the 
blood  independently  determined,  the  carbon  dioxide 
taken  up  by  the  tissues  was  calculated.  This 
accounted  for  87-4%  of  the  total,  corresponding  with 
10  volumes  per  100  g.  of  tissue.  The  buffering 
capacity  of  the  blood  against  a  rise  in  carbon  dioxide 
tension  in  the  inspired  air  is  about  twice  as  great 
as  that  of  the  same  weight  of  tissue.  The  respiratory 
quotient  was  about  the  same  after  saturation  of  the 
body  with  carbon  dioxide  at  the  increased  tension  as 
before  the  experiment.  R.  K.  Cannan. 

Rate  of  distribution  of  dissolved  gases  between 
the  red  hlood-corpuscle  and  its  fluid  environ¬ 
ment.  I.  Rate  of  uptake  of  oxygen  and  carbon 
monoxide  by  sheep's  corpuscles.  H.  Hartridge 
and  F.  J.  W.  Rough-ton  (J.  Physiol.,  1927,  62,  232— 
242). — The  authors’  method  of  determining  the 
velocity  of  very  rapid  reactions  was  employed. 
Control  experiments  established  that  the  observed 
rate  of  increase  in  the  concentration  of  oxyhemo¬ 
globin  was  to  be  attributed  to  the  rate  of  the  actual 
reaction  within  the  corpuscle.  The  effects  on  the 
velocity  of  varying  the  concentration  of  dissolved 
oxygen,  the  temperature,  and  the  sodium  chloride 
are  given.  Under  parallel  conditions,  the  rate  of 
uptake  of  carbon  monoxide  was  about  half  that  of 
oxygen.  R.  K.  Cannan. 

Pyramidone  in  testing  for  blood.  M.  Elzas 
and  L.  M.  Lansberg  (Pharm.  Weekblad,  1927,  64, 
19 — 22). — By  addition  of  1  drop  of  a  solution,  con¬ 
taining  1  part  of  blood  in  60,000  parts,  to  3  c.c.  of  a  5% 
solution  of  pyramidone  in  alcohol,  to  which  a  little 
acetic  acid  and  hydrogen  peroxide  have  been  added, 
a  violet  coloration  develops  on  keeping.  The  test 
compares  well  in  sensitiveness  with  the  ordinary  tests 


for  blood.  Comparative  tests  on  blood  in  faeces  are 
described.  S.  I.  Levy. 

Existence  of  “  pinnaglobin.”  M.  Henze  (Z. 
physiol.  Chem.,  1926,  162,  136 — 138). — The  liquid 
obtained  from  Pinna  squamosa  by  Griffiths,  and 
believed  by  him  to  be  blood,  is  in  fact  the  pericardial 
fluid.  From  this  fluid  a  pigment  may  be  isolated 
which  is  not  of  a  protein  nature  and  has  no  respiratory 
functions,  but  contains  manganese  in  organic  com¬ 
bination.  “  Pinnaglobin  ”  does  not  exist. 

H.  D.  Kay. 

Distribution  of  diffusible  and  n on-diffusible 

calcium  in  blood-serum  of  normal  animals. 
H.  Updegraff,  D.  M.  Greenberg,  and  *,  W. 

Clark  (J.  Biol.  Chem.,  1926,  71,  87— 117).— A 
number  of  determinations  of  diffusible  and  non- 
diffusible  calcium  in  the  blood-serum  of  man  and  of 
various  animals  have  been  made  by  a  modification 
of  the  method  of  Moritz  (A.,  1925,  i,  995),  whose 
results  are  criticised  on  the  ground  that  he  neglected 
to  allow  for  the  diffusible  calcium  remaining  in  the 
collodion  sacs.  It  is  found  that,  of  the  two  fractions, 
the  non-diffusible  is  the  more  constant;  the  non- 
diffusible  calcium  is  not  in  equilibrium  with  the  total 
diffusible  calcium,  but  may  be  in  equilibrium  with  a 
small  fraction  of  the  latter.  Since,  in  the  different 
sera,  the  concentration  of  non-diffusible  calcium  runs 
parallel  with  that  of  the  protein,  it  is  probable  that 
these  two  are  in  chemical  combination. 

C.  R.  Harington. 

Colorimetric  determination  of  chlorides ,  in¬ 
organic  sulphates,  and  inorganic  phosphates  in 
small  amounts  of  blood.  S.  Yoshimatsu  (Tohoku 
J.  Exp.  Med.,  1926,  7,  553— 559).— The  blood  (5—10 
c.c.)  is  deproteinised  by  alcohol,  heat,  and  “  dazol,” 
aliquot  parts  being  used  for  the  determination  of 
sulphate  (ibid.,  1926,  7,  11),  phosphate  (Sato,  A., 
1918,  ii,  406),  and  chloride  (Isaacs’  method,  ibid., 
1922,  ii,  716,  author’s  modification). 

Chemical  Abstracts. 

Determination  of  non-protein  sulphur  com¬ 
pounds  of  blood.  Determination  of  sulphur 
compounds  in  urine.  W.  Denis  and  L,  Reed  (J. 
Biol.  Chem.,  1926,  71,  191—204,  205—208).— 
Proteins  are  removed  from  blood  with  trichloroacetic 
acid.  Inorganic  sulphate  is  determined  by  precipit¬ 
ation  with  barium  chloride  in  presence  of  gelatin, 
and  nephelometric  comparison  of  the  resulting 
solution  with  a  similarly  treated  solution  of  a  known 
amount  of  potassium  sulphate.  Application  of  the 
method  to  further  portions  of  the  blood  filtrate  after 
acid  hydrolysis  and  after  incineration  with  a  mixture 
of  zinc  nitrate,  sodium  chloride,  and  ammonium 
chloride  yields  figures  for  the  total  sulphates  and  total 
sulphur,  respectively.  The  error  of  the  method,  as 
compared  with  gravimetric  determinations,.^  —10 
to  +7%.  The  above  method  has  been  applied 
successfully  to  suitably  diluted  urine. 

C.  R.  Harington. 

Colorimetric  determination  of  blood-sugar. 
Correction.  B.  Glassmann  (Z.  physiol.  Chem., 
1926,  162,  145 — 147). — Many  specimens  of  resorcinol, 
even  in  absence  of  dextrose,  give  a  yellow  colour  when 
heated  with  25%  hydrochloric  acid.  A  method  of 
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correcting  for  this  possible  error  in  the  author’s 
method  (A.,  1926,  192)  is  described.  H.  D.  Kay. 

Determination  of  dextrose  in  blood.  A.  Han¬ 
sen  (Dansk  Tiddsk.  Farm.,  1927,  1,  195 — 205). — 
Blood  is  deproteinised  and  the  alkaline  ferricyanide 

oxidation  conducted  as  in  the  Hagedorn  and  Jensen 

method.  The  ferrocyanide  formed  is  determined  by 
oxidation  with  2  c.c.  of  OOOSiV-potassium  dichromate 
in  presence  of  5  c.c.  of  10%  hydrochloric  acid;  the 
excess  of  dichromate  is  determined  by  addition  of  3  c.c. 
of  0-0052V-sodium  arsenite  containing  1%  of  sulphuric 
acid,  and  excess  of  arsenite  is  titrated  with  0-005A- 
potassium  bromate  in  presence  of  potassium  bromide, 
using  0-0004%  methyl-orange  as  indicator.  The 
stock  solutions  used  are  more  stable  than  those  in  the 
Hagedorn  and  Jensen  method,  but  the  same  results  are 
obtained  with  both  methods.  L.  F.  Hewitt. 

Co-zymase.  IX.  Determination  or  co- 
zymase  in  blood.  H,  von  Euler  and  R.  Nilsson 
(Z.  physiol.  Chem.,  1926,  162,  63— 71).— Co-zymase, 
measured  by  its  effect  in  restoring  fermenting  power 
to  washed,  dried  yeast,  is  present  in  considerable 
quantities  in  human  blood.  It  is  present  entirely  in 
the  red  cells,  from  which  it  may  be  extracted  by 
boiling  with  water.  Bird’s  blood  contains  more 
co-zymase  than  the  blood  of  mammals.  The  co¬ 
zymase  content  of  the  blood  in  man  in  diabetes,  and 
in  the  mouse  in  rickets,  remains  normal. 

H.  D.  Kay. 

Reversible  haemolysis.  IC.  Fukushima  (J.  Bio- 
chem,  [Japan],  1926,  6,  315 — 322). — Reversion  of 
haemolysis  is  attributed  to  the  action  of  electrolytes 
which  apparently  combine  with  the  haemoglobin  and 
either  penetrate  into  or  adhere  to  the  stroma. 

Chemical  Abstracts. 

Anticoagulating  action  and  nuclear  origin  of 
a  substance  extracted  from  the  mesenteric 
ganglion.  M.  Doyon  and  I.  Vial  (Compt.  rend., 
1926,  183,  1123 — 1124). — The  isolation  from  the 
mesenteric  ganglions  of  a  bullock  of  a  phosphorus-free 
nucleoside  which,  in  vitro,  has  a  powerful  inhibiting 
action  on  blood  coagulation,  is  described.  It  consists 
essentially  of  a  carbohydrate-purine  compound,  is 
acid  to  litmus,  and,  after  hydrolysis,  reduces  Fehling’s 
solution.  J,  W.  Baker. 

Lactacidogen  in  heart-muscle.  H.  Perger  (Z. 
physiol.  Chem.,  1926,  162,  122 — 135). — Heart-muscle 
contains  lactacidogen,  which  is  diminished  in  quantity 
when  the  isolated  organ  is  allowed  to  beat  for  a  con¬ 
siderable  time  in  a  non-nutrient  solution  before  the 
determination  is  made.  Heart-muscle  is  able  to 
re-synthesise  inorganic  phosphate  into  organically 
combined  phosphoric  acid  in  presence  of  sodium 
fluoride.  This  ability  is  diminished  in  the  heart- 
muscle  of  a  sick  animal.  Potassium  cyanide  also 
brings  about  this  synthesis  in  presence  of  heart- 
muscle.  Within  certain  limits,  alanine  will  replace 
glycogen  in  the  lactacidogen  synthesis  in  presence 
of  sodium  fluoride.  H.  D.  Kay. 

Non-existence  of  uncombined  adrenaline  in 
fresh  suprarenal  capsules.  G.  Mouriquand  and 
A.  Leulier  (Compt.  rend.,  1926, 183,  1353—1355).— 
The  suprarenal  capsule  (guinea-pig)  gives  practically 


no  adrenaline  reaction  with  mercuric  chloride  and 
sodium  acetate  directly  after  removal  from  the  body, 
but  after  keeping  for  24  hrs.,  a  strong  reaction  is 
given.  It  is  suggested,  therefore,  that  adrenaline 

exists  in  the  capsule  in  a  combined  state. 

L.  F.  Hewitt. 

Fixed  oil  of  the  kidney  fat  of  the  emu  (Dro- 
tnaius  no i:a’-hol landi a< } .  F.  R.  Morrison  (J.  Proc. 
Roy.  Soc.  New  South  Wales,  1926,  60,  113 — 118). — 
The  oil  obtained  from  the  fatty  tissue  surrounding 

the  kidneys  of  the  emu  has  m.  p.  30 — 31°,  0-915, 
n%  1-4700,  acid  value  1-7,  saponification  value  195-2, 
iodine  value  95-5,  and  consists  of  glycerides  of  oleic, 
linolenic,  palmitic,  and  stearic  acids.  In  addition, 
0-2%  of  unsaponifiable  matter  which  gives  the  colour 
reactions  of  cholesterol  and  a  small  amount  of  a  mixed 
glyceride  of  palmitic  and  stearic  acids  (probably 
glyceryl  G-stearate-ay-dipalmitate)  were  isolated. 

J.  W.  Baker. 

Nickel  and  cobalt  content  of  the  pancreas. 

G.  Bertrand  and  M.  Maciiebceuf  (Bull.  Soc.  chim., 
1926,  [iv],  39,  1646— 1648).— See  A.,  1926,  869. 

Chemistry  of  the  ovary.  XI.  Fat  of  ovarian 
residue.  D.  Tourtelotte  and  51.  C.  Hart  (J. 
Biol.  Chem.,  1926,  71,  1—13).— From  247  g.  of  the 
acetone-soluble  portion  of  the  ethereal  extract  of 
ovarian  residue  there  were  obtained  100  g.  of  free 
fatty  acids,  95  g.  of  fatty  acids  present  as  neutral  fat, 
and  46-3  g.  of  unsaponifiable  matter,  of  which  30-76  g. 
was  cholesterol.  The  mixed  fatty  acids  comprised 
0-4%  myristic,  32-4%  palmitic,  10-4%  stearic,  55-3% 
oleic,  0-7%  arachidonic  acids,  together  with  a  trace  of 
linoleic  acid  and  0-7 %  of  an  acid,  C20H31O2,.  yielding  a 
hexabromide,  in.  p.  220°  (decomp.). 

C.  R.  Harington. 

Investigation  of  asparaginase  in  the  testicles 
of  the  calf.  M.  Mario  (Arch.  Farm.  sper.  Sci.  aff., 
1926,  41,  216 — 218). — Contrary  to  the  statement  of 
Lang  (A.,  1904,  ii,  427),  calves’  testicles  contain  no 
enzyme  capable  of  deaminating  asparagine. 

T.  H.  Pope, 

Shark’s  fins.  K.  H.  Lin  (J.  Biochem.  [Japan], 
1926,  6,  323 — 333).— Commercial,  prepared  shark’s 
fins  are  free  from  fat  or  carbohydrate ;  the  ash  content 
is  0-84%  (of  which  0-70%  is  sulphur)  and  the  nitrogen 
content  17-18%.  Hence  it  is  an  incomplete  protein, 
lacking  in  tryptophan ;  one  third  of  the  total  amount 
of  amino-acids  consists  of  arginine,  histidine,  and 
lysine.  Chemical  Abstracts. 

Oil  from  Mesoplodon  bidens.  E.  An  dr  ft  and 

H.  Canal  (Compt.  rend,,  1926,  183,  1063 — 1065). — 

Oil  from  the  cetacean  Mesoplodon  bidens  had  the 
following  properties  :  df  0-8694,  n'D5  1-4650,  aD  —0-85°, 
saponification  value,  103-4,  iodine  value  (Hanus) 
81-5.  When  saponified;  51%  of  fatty  acids  and  49% 
of  unsaponifiable  matter  were  obtained,  together  with 
0-7%  of  glycerol.  From  the  unsaponifiable  matter, 
m.  p.  2d — 25°,  iodine  value,  83-4,  acetyl  index 
(Andre)  184,  were  isolated  cetyl  alcohol  and  oleyl 
alcohol.  In  the  fatty  acid  fraction,  an  acid  similar  to 
tsopelargonic  acid  is  present  to  the  extent  of  about 
1%;  oleic  acid  predominates,  together  with  gadoleic 
acid  and  erucic  acid.  In  general,  the  oil  is  similar  to 
cachalot  oil.  L.  F.  Hewitt. 
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Chemical  composition  of  the  jellyfish  Velella 
spirans.  F.  Haurowitz  and  H.  Waelsch  (Z. 
physiol.  Ghem.,  1926,  161,  300 — 317). — A  quantit¬ 
ative  investigation  of  the  ash,  ether-,  alcohol-, 
water-,  hydrochloric  acid-soluble  and  insoluble 
fractions  and  of  the  enzymes  of  the  dried  jellyfish. 

P.  W.  Clutterbuck. 

Comparative  chemical  investigation  of  llolo- 
thuria  and  Actinia.  F.  Haurowitz  and  H. 
Waelsch  (Z.  physiol.  Chem.,  1926,  161,  318). — 
Tests  for  carbamide,  uric  acid,  creatine,  and  creatinine 
in  extracts  of  Holotlmria  tubulosa  and  Actinia  equina 
were  negative.  Differing  from  Velella  spirans ,  the 
entire  framework  of  the  above  is  completely  digested 
by  pepsin-trypsin  treatment,  and  is  free  from  cellulose, 
cliitin,  and  scleroprotein.  P.  W.  Clutterbuck. 

Composition  of  the  spawn  from  Jlemifusus 
tuba,  Gmel.  Y.  Komori  (J.  Biochem.  [Japan], 
1926,  6,  129 — 138). — From  2  kg.  of  the  fluid  from 
the  egg-sac,  160  g.  of  “  crude  vitellin  ”  were  obtained, 
having  the  following  amino-acid  composition  :  alanine 
0-71,  valine  0-27,  leucine  10-29,  proline  1-1,  phenyl¬ 
alanine  0-22,  aspartic  acid  1-6,  tyrosine  0-8,  arginine 
3-73,  lysine  0-86,  tryptophan  1-49%.  Glycine,  iso¬ 
leucine,  glutamic  acid,  serine,  and  histidine  were 
absent.  ■  Chemical  Abstracts. 

Amylolytic  power  of  certain  digestive  secre¬ 
tions  in  relation  to  the  time  of  glandular  activity. 
V.  Zagami  (Arch.  Farm.  sper.  Sci.  aff.,  1926,  41,  151 — 
169). — Human  saliva,  obtained  under  the  influence 
of  an  acid  stimulus  such  as  0-1  Ar- hydro  chloric  acid  or 
lemon  juice,  is  secreted  in  almost  uniform  quantities 
during  the  succeeding  periods  of  intense  glandular 
activity,  whilst  the  amylolytic  power  increases 
rapidly  during  the  first  15  min.  and  subsequently 
diminishes  slowly  and  continuously.  The  pancreatic 
juice  of  the  dog,  obtained  under  the  action  of  various 
mixed  foods  and  then  of  0-4%  hydrochloric  acid,  is 
secreted  in  almost  uniform  quantities  during  succeed¬ 
ing  periods  of  intense  glandular  activity,  and  main¬ 
tains  constant  amylolytic  power.  The  enteric  juice 
of  the  dog,  obtained  by  stimulation  with  5%  sodium 
chloride  solution,  is  formed  in  quantities  diminishing 
almost  to  zero,  whilst  its  amylolytic  power  increases 
to  four  times  the  original  value.  T.  H.  Pope. 

Iodine  as  a  biological  element.  IV.  Iodine 
content  of  colostrum  and  normal  milk.  E. 
Maurer  and  S.  Diez  (Biochem.  Z.,  1926,  167,  161 — 
166). — Both  in  the  cow  and  in  the  human  the  iodine 
content  of  colostrum  diminishes  steadily  during  the 
first  five  or  six  days  of  lactation  until  normal  milk  is 
produced.  J.  Pryde. 

Carbon  dioxide  tension  of  cerebrospinal  fluid. 
A.  T.  Shohl  and  S.  Karelitz  (J.  Biol.  Chem.,  1926, 

71,  119 — 126). — For  cerebrospinal  fluid,  the  term  pJC 

of  the  Henderson-Hasselbalch  equation  is  found,  both 
by  analysis  of  the  fluid  after  equilibration  with  a 
known  tension  of  carbon  dioxide  and  by  calculation 
from  the  ionic  strength  of  the  fluid,  to  be  6-13+0-03. 
Assuming  equal  values  for  pn  and  hydrogen  carbonate 
in  blood  plasma  and  cerebrospinal  fluid,  the  carbon 
dioxide  tension  in  the  latter  is  the  higher  by  5 — 7  mm. 
of  mercury.  The  carbon  dioxide  tension  of  the 


cerebrospinal  fluid  does  not  in  general,  however,  bear 
a  definite  relation  to  that  of  the  blood  plasma. 

C.  R.  Harington. 

Gallodeoxycholic  acid  from  the  bile  of  chickens 
and  its  influence  on  pancreatic  lipase  activity. 
S.  Yonemura  (J.  Biochem.  [Japan],  1926,  6,  287 — 
296). — Crude  bile  acid,  obtained  by  boiling  fresh  bile 
with  potassium  hydroxide  and  precipitating  with 
hydrochloric  acid,  was  kneaded  with  cold  water, 
dissolved  in  alcohol,  and  freed  from  fatty  acids  with 
light  petroleum.  The  dry  residue  was  then  boiled 
with  alcoholic  sodium  cthoxide,  acidified  with  dilute 
sulphuric  acid,  and  extracted  with  light  petroleum, 
and  this  process  repeated.  Gallodeoxycholic  acid, 
prepared  from  the  barium  salt,  C43H;g08Ba,  has 
m.  p.  112°  (softening  at  95°),  [«]„  +13-23°.  When 
boiled  with  chromium  trioxide  in  glacial  acetic  acid, 
it  affords  gallodehydrodeoxycholic  acid,  C31H6B04, 
m.  p.  153 — 154°.  Boiling  with  concentrated  nitric 
acid  affords  gallodeoxybilianic  acid,  m.  p.  89 — 90a, 
identified  as  a  trimethyl  ester  of  deoxybilianic  acid. 
Gallodeoxycholic  acid  increases  the  activity  of 
pancreatic  lipase  as  also  does  cholic  acid. 

Chemical  Abstracts. 

Presence  of  amino-acids  in  the  gall  from  a 
bile  duct  cyst.  T.  Takaki  (J.  Biochem.  [Japan], 
1926,  6,  27 — 29). — Bile  (1500  c.c.)  from  a  one-year-old 
child  yielded  tyrosine  (0-03  g.),  leucine  (0-43  g.), 
arginine  (0-18  g.),  and  lysine  (0-06  g.). 

Chemical  Abstracts. 

Isotopes  of  chlorine  in  urine.  L.  Ambard  and 
A.  Chretien  (Bull.  Soc.  Chim.  biol.,  1926,  8,  1103 — 
1105). — After  injection  of  sodium  chloride,  the  urinary 
chloride,  purified  by  fractionation,  gave  values  for  the 
atomic  weight  of  chlorine  identical  with  the  normal 
value.  The  two  isotopes  therefore  pass  through  the 
body  and  the  ratio  remains  constant. 

A.  Wormall. 

D etermination  of  urea.  B.  Glassmann  (Z. 
physiol  Chem.,  1926,  162,  148). — A  correction  to 
the  author’s  volumetric  method.  H.  D.  Kay. 

Determination  of  cellulose  in  human  fceces 
and  the  digestion  of  food  cellulose.  T.  Kohmoto 
and  S.  Sakaguchi  (J.  Biochem.  [Japan],  1926,  6, 
61 — 76). — The  sample  (3 — 5  g.)  is  digested  for  1  hr. 
with  2-5%  potassium  hydroxide  solution  (200  c.c.), 
acidified  with  sulphuric  acid,  diluted,  again  heated 
for  1  hr.,  and  filtered  hot  through  fine  linen  on  ail 
asbestos  pad.  The  residue,  after  being  washed  with 
water,  alcohol,  and  alcohol-ether  mixture,  is  mixed 
with  water  to  100  c.c.,  6  c.c.  of  5%  sodium  hypo¬ 
chlorite  are  added  with  stirring,  the  mixture  is 
filtered  after  15  min.  through  a  tared  paper,  washed, 
treated  with  1%  acetic  acid,  washed  with  water, 
alcohol,  and  ether,  and  dried  at  105°.  The  loss  of 
cellulose  is  5-8%.  Persons  whose  food  contained 
8-5%  of  cellulose  digested  and  absorbed  75%  of  the 
quantity.  Air-dried  foods  contain  cellulose  as 
follows  :  rice  0-465,  bread  0-318,  hard  bread  0-334, 
potato  1-904,  sweet  potato  2-694,  beans  5-2%. 

Chemical  Abstracts. 

Extraction  of  total  ether-soluble  material 
from  fzeces.  R.  G.  Freeman,  jun.,  and  E.  G. 
Miller,  jun.  (Arch.  Pediatrics,  1926,  43, 421 — 422). — 
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For  the  determination  of  total  lipins,  the  material 
(1 — 5  g.)  is  triturated  with  concentrated  hydrochloric 
acid  (1 — 3  c.c.)  and  then  with  anhydrous  sodium 
sulphate  (35 — 10  g.  per  g.  of  fieces),  and  the  mass 
repeatedly  extracted  with  ether  at  the  ordinary 
temperature,  the  residue  after  evaporation  being 
dried  at  98 — 100°.  The  free  fatty  acids  are  deter¬ 
mined  by  solution  in  benzene  and  titration  with  0-liV- 
sodium  ethoxide  solution.  Soaps  are  determined  by 
difference.  Chemical  Abstracts, 

Lactacidogen  metabolism  in  diabetic  muscle. 
H.  Lange  (Arch.  exp.  Path.  Pliarm.,  1026,  118, 
115 — 120). — In  diabetic  muscle,  the  enzymic  pro¬ 
cesses  resulting  in  the  formation  and  decomposition 
of  lactacidogen  proceed  under  the  same  conditions 
with  considerably  less  speed  than  in  normal  muscle. 

W.  Robson. 

Diazo-urine.  I.  Chemical  composition  of  the 
diazo-urine  in  tuberculosis.  Y.  Komori  (J. 
Biochem.  [Japan],  1926,  6,  297 — 305). — Fifty  litres 
of  urine  from  advanced  tuberculous  patients  con¬ 
tained  :  antoxyproteic  acid  67-33  g.,  oxyproteic  acid 
10-79  g,,  f-prolinc  0-15  g.,  aspartic  acid  0-37  g., 
glutamic  acid  0-024  g.,  serine  0-04  g.,  arginine  2-39  g., 
lysine  3-05  g. ;  histidine  and  phenylalanine  were 
present.  Chemical  Abstracts. 

Metabolism  during  fasting  in  the  human 
subject.  W.  G.  Lennox  (J.  Clin.  Invest.,  1926,  2, 
609). — The  oxygen  consumed  increases  during  fasting 
and  runs  parallel  with  the  nitrogen  excretion. 

Chemical  Abstracts. 

Role  of  acetaldehyde  in  animal  metabolism. 
A.  P.  Briggs  (J.  Biol.  Chem.,  1926,  71,  67 — 73). — 
After  administration  of  acetaldehyde  and  of  alcohol, 
the  former  substance  could  be  detected  in  the  expired 
air  and  in  the  urine;  no  acetaldehyde  was  excreted 
after  administration  of  pyruvic  acid. 

C.  R.  Harington. 

Action  of  the  sympathetic  system  on  the  carbo¬ 
hydrate  metabolism  of  muscle.  H.  E.  Buttner 
(Z,  physiol.  Chem.,  1926,  161,  282— 299).— By 
section  of  the  rami  communicantes  in  the  frog,  the 
muscle  lactic  acid  is  increased  by  about  40%  and 
the  glycogen  content  by  34%,  whereas  the  lactacidogen 
content  is  decreased  by  18%.  The  lactic  acid  content 
of  the  muscle  is  increased  on  the  operated  side  when 
the  aorta  is  ligatured  immediately  after  the  oper¬ 
ation.  Lactic  acid  formation  after  injection  of 
caffeine  is  greater  by  50%  in  the  muscle,  the  sympa¬ 
thetic  innervation  of  which  is  cut,  than  in  the  normal 
muscle.  After  injection  of  carbamide  in  large  doses, 
the  lactic  acid  content  of  the  muscle  becomes  8—10 
times  the  normal  value,  and  that  of  the  muscle,  the 
rami  of  which  are  cut,  is  increased  by  44%. 

P.  W.  Clutterbtjck. 

Specific  dynamic  action  of  gelatin  hydro¬ 
lysates.  D.  Rapport  (J.  Biol.  Chem.,  1926,  71, 
75 — 86). — When  gelatin  is  administered  together  with 

the  products  of  its  acid  or  tryptic  hydrolysis,  the 
specific  dynamic  effect  obtained  is  equal  to  the  sum 
of  that  of  the  gelatin  and  that  of  the  hydrolysate; 
if,  on  the  other  hand,  the  protein  or  its  hydrolysate 
be  administered  simultaneously  with  glycine  (the 
latter  being  given  either  orally  or  intravenously),  the 


normal  specific  dynamic  action  of  the  glycine  is 
neutralised.  The  specific  dynamic  action  of  the 
mixed  hydrolytic  products  of  a  protein  is  therefore  a 
property  of  the  original  protein,  and  does  not  depend 
on  the  amount  of  any  given  amino-acid  which  is 
present.  C.  R.  Harington. 

Value  of  cocoa  and  chocolate  as  sources  of 
protein  in  the  diet.  H.  H.  Mitchell,  J.  R. 
Beadles,  and  M.  H.  Keith  (J.  Biol.  Chem.,  1926, 
71,  15 — 31). — Rats  were  fed  on  a  diet  containing  8% 
of  protein,  the  whole  of  w-hich  was  supplied  in  the 
form  of  cocoa.  Under  these  conditions,  the  protein 
was  digested  to  the  extent  of  38%  on  the  average,  and 
its  biological  value  (i.e.,  %  of  absorbed  nitrogen  which 
was  retained  in  the  body)  was  37 ;  neither  of  these 
values  was  altered  by  the  substitution  of  milk  for 
half  the  cocoa.  Neither  by  itself  nor  in  combination 
with  milk,  therefore,  can  cocoa  bo  regarded  as  an 
important  source  of  food  protein.  Cocoa  was  found 
to  contain  0-55%  of  creatinine  and  0-24%  of  creatine, 
and  the  excretion  of  these  compounds  was  increased  in 
the  animals  on  the  cocoa  diet.  C.  R.  Harington. 

Effect  on  the  kidney  of  long-continued  ad¬ 
ministration  of  diets  containing  an  excess  of 
certain  food  elements.  I.  Excess  of  protein  and 
cystine.  II.  Excess  of  acid  and  alkali.  T.  Addis, 
E.  M.  MacKay,  and  L.  L.  MacKay  (J.  Biol.  Chem., 
1926, 71, 139—156, 157—166).—!.  At  the  end  of  a  year 
on  a  diet  containing  70%  of  protein,  rats  showed,  as 
compared  with  control  animals  on  a  diet  with  17%  of 
protein,  a  general  deficiency  of  body-fat,  a  decrease 
in  the  weight  of  the  liver,  and  an  increase  in  that  of  the 
kidneys ;  these  changes  were  less  marked,  or  absent, 
in  rats  on  the  low-protein  diet  with  the  addition  of 
1%  of  cystine.  Renal  lesions  were  not  observed. 

II.  Rats  fed  for  a  year  on  an  “  acid  diet  ”  containing 
2%  of  calcium  chloride  showed  a  reduction  in  body- 
weight  and  a  decreased  excretion  of  protein  in  tho 
urine  as  compared  with  normal  rats,  but  no  patho¬ 
logical  changes  in  the  kidney;  on  a  diet  containing 
4%  of  sodium  hydrogen  carbonate,  however,  large 
amounts  of  blood  appeared  in  the  urine,  and  30%  of 
the  rats  so  treated  showed  hydronephrosis. 

C.  R.  Harington. 

Chemical  nature  of  substances  required  for 
cell  multiplication .  A.  Carrel  and  L.  E.  Baker 
(J.  Exp.  Med.,  1926,  44,  503 — 521). — The  presence 
in  embryo  juice  of  a  hormone  that  stimulates  cell 
division  is  improbable.  Proteoses  separated  from 
peptic  digests  of  fibrin  by  sodium  sulphate  determine 
a  more  abundant  and  prolonged  multiplication  of 
fibroblasts  than  that  produced  by  embryo  juice. 
Peptones  and  smaller  split  products  furnish  some 
nutrient  material,  but  are  sometimes  toxic.  Possibly 
the  effect  of  embryo  juice  is  due  to  the  splitting  of 
the  protein  of  the  juice  into  proteoses  by  the  cell 
enzyme,  or  by  other  enzymes  activated  by  the 
presence  of  living  cells.  Chemical  Abstracts. 

Comparative  biochemistry.  II.  Behaviour 
of  aromatic  fatty  acids  and  of  pyridine  in  the 
organism  of  lower  animals.  Y.  Komori,  Y. 
Sendjtj,  J.  Sagara,  and  M.  Takamatsu  (J.  Biochem. 
[Japan],  1926,  6,  21—26).  — Frogs  eliminate  subcu¬ 
taneously  administered  benzoic,  phenylaeetic,  and 
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phenylpropionic  acids  in  the  urine  as  hippurie  acid. 
Turtles  eliminate  benzoic  acid  as  hippurie  acid  and 
pyridine  aa  methylpyridylammonium  hydroxide. 

Chemical  Abstracts. 

Comparative  biochemistry.  III.  Behaviour 
of  nicotinic  acid  in  the  organism  of  mammals 
and  birds.  Y.  Komori  and  Y.  Sendju  (J.  Bio- 

ehem.  [Japan],  1920,  6,  103 — 170). — Nicotinic  acid, 
neutralised  with  sodium  carbonate  and  fed  to  dogs, 
is  eliminated  in  the  urine  partly  unchanged  and 
partly  as  nicotinuric  acid  and  as  trigonelline.  Tri¬ 
gonelline  does  not  appear  in  the  urine  of  rabbits  given 
nicotinic  acid ;  birds  eliminate  the  whole  of  the 
nicotinic  acid  unchanged.  Chemical  Abstracts. 

Behaviour  of  o-nitrobenzaldehyde,  o-amino- 
benzaldehyde,  and  anthranil  in  the  animal 
organism.  T.  Hosoda  (J.  Biochem.  [Japan], 
1920,  6,  171 — 177). — Wien  o-aminobenzaldehyde  is 
administered  to  rabbits,  especially  subcutaneously, 
anthranilic  acid  appears  in  the  urine.  Injections  of 
o-amino-  and  o-nitro-benzaldehyde  do  not  produce  a 
reducing  urine.  The  urines  contain  o-nitrobenzoic 
acid.  Anthranil  caused  the  appearance  of  anthranilic 
acid  in  the  urine.  Chemical  Abstracts. 

Action  of  carnosine  on  gastric  secretion.  I.  P. 
Rasenkow,  G.  W.  Derwies,  and  S.  E.  Ssewerin 
(Z.  physiol.  Chem.,  1920,  162,  95 — 102).— Administr¬ 
ation  of  carnosine,  either  subcutaneously  or  per  os, 
has  no  efiect  on  the  secretion  of  gastric  juice.  Only 
when  injected  intravenously  does  carnosine  act  as  a 
weak  stimulator  of  gastric  secretion.  Meat  extract 
owes  its  activity  only  in  the  slightest  degree  to 
carnosine.  Krimberg’s  results  (A.,  1920,  752)  are 
probably  due  to  impurities  present  in  his  carnosine 
fractions,  and  not  to  the  base  itself.  H.  D.  Kay. 

Production  of  alcohol  in  the  animal  body.  II. 
Amount  of  alcohol  in  the  blood  and  liver  of 
asphyxiated  animals.  M.  Aoki  (J.  Biochem. 
[Japan],  1920,  6,  307 — 314). — The  blood  and  tissues 
of  asphyxiated  fowls  contain  an  increased  amount  of 
alcohol.  Chemical  Abstracts. 

Distribution  of  iodine  in  nature  and  its  physio¬ 
logical  significance  in  vegetable  and  animal 
organisms.  J.  Stoklasa  [with  Dvo&ak,  Bares, 
SiLHAVif,  and  Strupl]  (Z.  angew.  Chem.,  1927,  40, 
20 — 27). — Analyses  of  many  different  kinds  of  rocks 
show  that  iodine  is  widely  distributed,  especially  in 
volcanic  rocks  and  the  more  recent  rocks  which 
contain  the  fossilised  remains  of  animal-  or  plant-life. 
In  the  ease  of  volcanic  rocks,  the  content  varies  from 
0-458  to  0-984  mg.  of  iodine  per  kg.  in  recent  rocks 
to  0-295 — 0-428  mg.  per  kg.  in  plutonic  rocks.  The 
fossils  of  the  Silurian  and  carboniferous  formations  are 
especially  rich  in  iodine,  some  of  them  containing  as 
much  as  1-94  mg.  per  kg.  ( Caulopteris ).  The  fact 
that  fossilised  plants  have  a  relatively  high  content  of 
iodine  indicates  that  this  element  played  an  important 
part  in  their  growth,  and  tests  made  on  many  plants 
grown  in  various  soils  both  with  and  without  an  iodine 
supply  substantiate  this.  Iodine  promotes  the  growth 
of  the  nitrifying  bacteria  in  a  similar  way  to  radio¬ 
active  substances,  and  the  simultaneous  presence  of 
iron  and  iodine  in  a  soil  causes  a  much  more  intensive 


assimilation  of  nitrogen,  a  greater  growth  of  the 
plant,  a  larger  yield  of  seed,  and  a  much  greater 
development  of  the  germ,  thus  resulting  in  greater 
fertility.  Thus  iodine  must  be  considered  as  an 
essential  biogenic  element  in  the  synthesising  pro¬ 
cesses  of  the  living  cell.  Radishes,  tomatoes,  and, 
to  a  smaller  extent,  potatoes  are  particularly  rich  in 
iodo-oxydases  and  are  therefore  a  valuable  source  of 
iodine  for  human  food.  A.  R,  Powell. 

Trimethylamine  oxide  as  biological  hydrogen 

acceptor.  D.  Ackermann,  K.  Poller,  and  W. 
Linneweh  (Ber.,  192G,  59,  [73],  2750— 2751). — 1 Tri- 
methylaminc  oxide  behaves  as  hydrogen  acceptor 
towards  substances  containing  the  thiol  group 
united  to  carbon,  provided  the  mol.  wt.  of  these  sub¬ 
stances  is  not  too  large,  but  not  towards  a  variety  of 
compounds  such  as  dextrose,  adrenaline,  amino-acids, 
albumin,  globulin,  haemoglobin,  and  ovalbumin. 
The  oxide  is  indifferent  towards  hydrogen  except  in 
presence  of  palladised  charcoal  or  other  carrier. 

H.  Wrex. 

Influence  of  bile  acids  on  the  protein  meta¬ 
bolism  oi  the  sex  glands  and  the  significance  of 
choleic  acid.  R.  Karasawa  (J.  Biochem.  [Japan], 
192G,  6,  139—159). — Cholic,  and  particularly  dcoxy- 
cholic,  acids  inhibit  the  proteolysis  in  autolvsing 
testes,  the  effect  depending  on  the  amount  as  well 
as  on  the  concentration.  The  amount  of  nitrogen 
from  mono-  and  di-amino-acids  becomes  both 
absolutely  and  relatively  smaller  as  the  quantity  of 
bile  acid  increases,  whilst  the  cleavage  of  nucleo- 
proteins  is  actually  stimulated. 

Chemical  Abstracts. 

Relation  between  bile  acids,  snake  venom, 
and  cholesterol.  I.  S.  Yonemura  and  M.  Fuji- 
hara  (J.  Biochem.  [Japan],  1920,  6,  91—100). — 
Cholic  and  deoxycholic  acids  have  a  strong  haemolytic 
effect  on  rabbit  red  blood-cells,  and  act  plasmolytically 
on  leucocytes.  When  injected  intravenously  into 
rabbits,  cholic  and  deoxycholic  acids,  like  the  poison 
of  Trigocephalus,  reduce  the  blood  cholesterol  and  the 
number  of  leucocytes.  Chemical  Abstracts. 

Effect  of  parasympathetic  poisons  on  blood- 
sugar.  Problem  of  the  parasympathetic  byper- 
glycsemia.  T.  Sakurai  (J.  Biochem.  [Japan], 
192G,  6,  211 — 236). — Subcutaneous,  but  not  oral, 
administration  of  choline  to  fasting  rabbits  produces 
slight  hyper-  or  hypo-glycsemia,  according  to  the  dose 
(0-1 — 0-01  g.  per  kg.).  Eserine  (1  mg.  per  kg.)  and 
pilocarpine  (5 — 10  mg.  per  kg.),  injected  subcutane¬ 
ously,  produce  hyperglycsemia,  the  hyperglyesmie 
effect  being  inhibited  by  atropine.  Eserine  does  not 
inhibit  the  effect  of  insulin,  but  the  reverse  Is  true. 

Chemical  Abstracts. 

Influence  of  hydrazine  and  its  derivatives  on 
metabolism.  II.  Non-protein  nitrogen  of  blood 
and  metabolism  of  glycine  in  hydrazine  intoxic¬ 
ation.  H.  B.  Lewis  and  S.  Izitme.  III.  Mechan¬ 
ism  of  hydrazine  hypoglycesmia.  S.  Izume  and 
H.  B.  Lewis  (J.  Biol.  Chem.,  1920,  71,  33^49, 
51 — 66). — II.  After  subcutaneous  injection  into 
rabbits  of  130  mg.  per  kg.  of  hydrazine  sulphate,  the 
amino-acid  nitrogen  of  the  blood  was  always  increased  ; 
the  total  non-protein  nitrogen,  and  urea  nitrogen  of 
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the  blood  were  markedly  increased  only  in  those  cases 
in  which  renal  lesions  were  produced  in  addition  to 
the  hepatic  lesions  which  are  a  constant  effect  of  the 
hydrazine.  Injection  of  glycine  into  rabbits  poisoned 
with  hydrazine  leads  to  an  abnormal  rise  in  the 
concentration  of  amino-acid  nitrogen  in  the  blood 
and  no  simultaneous  increase  in  the  urea;  the  hyper- 
glycasmia  and  increased  deposition  of  glycogen  in  the 
liver,  which  follows  large  doses  of  glycine  in  the 
normal  rabbit,  did  not  take  place  during  hydrazine 
poisoning. 

III.  In  rabbits  poisoned  with  hydrazine  the  hyper¬ 
glycemia  following  administration  of  dextrose  or  of 
sodium  lactate  was  abnormally  great,  whilst  no 
deposition  of  glycogen  took  place.  It  therefore 
appears  that  the  hepatic  injury  induced  by  hydrazine 
interferes  both  with  the  process  of  deamination  and 
with  the  synthesis  of  glycogen.  It  is  suggested  that 
the  hypogiyefemia  produced  by  a  simple  injection  of 
hydrazine  is  due  to  a  failure  in  the  conversion  of 
non-carbohydrate  materials  into  dextrose,  with 
resulting  deficiency  in  the  latter  substance. 

C.  R.  Habington. 

Biothermic  action  of  organic  compounds. 
E,  Mameli  and  E.  Filirm  (Annali  Cliim.  Appl.,  1926, 
16,  556 — 602}.— Investigation  of  about  80  compounds 
(of.  A.,  1925,  i,  466)  shows  that,  in  general,  only  few 
functional  groups  or  molecular  groupings  impart  a 
distinct  and  constant  biothermic  function  to  the 
molecules  of  which  they  form  part.  Most  of  the 
organic  compounds  examined  exhibit  varied  thermic 
behaviour,  not  only  as  regards  doses,  but  also  in 
relation  to  other  experimental  conditions,  such  as 
the  character  of  the  solvent  used  or  the  mode  of 
suspension,  and  the  method  of  administration.  The 
carboxyl  group  in  aliphatic  chains  is  predominantly 
athermie,  the  acefcamido-group  mostly  hypothermic, 
and  the  hydroxyacetyl  group  hyperthermic.  Certain 
vitamins  also  have  a  hyperthermic  effect.  Glycollic 
acid  and  various  coumaranone  derivatives  act  similarly 
to  the  phenoxyacetic  acids,  and  the  hyperthermic 
effects  are  neither  preceded  nor  followed  by  marked 
or  rapid  hypothermia,  such  as  is  observed  with 
carbazolo  and  certain  other  compounds,  and  do  not 
exhibit  the  considerable  oscillations  during  the  rise 
of  temperature  which  follow  the  administration  of 
non-toxic  doses  of  strychnine.  T.  H.  Pope. 

Rate  of  sedimentation  of  red  blood  cells  and 
shifting  in  the  plasma  proteins  in  animals 
injected  with  India  ink.  8.  Tsunekawa  (J.  Bio- 
chera.  [Japan],  1926,  6,  237—200). — Injection  of  the 
ink  is  followed  by  a  sudden  increase  in  the  fibrinogen 
content  of  the  plasma,  with  return  to  the  normal 
level  after  7 — 10  days.  The  albumin/globulin  quotient 
similarly  diminishes  and  becomes  normal.  The 
absolute  and  relative  increase  of  the  globulin  is  not 
always  parallel  to  the  change  in  fibrinogen  content. 
The  rate  of  sed  imentation  of  red  cells  is  greatly 
increased.  Chemical  Abstracts. 

Chemotherapy.  I.  Physiological  action  of 
leuco-dyes  of  the  triphenylmethane  series.  M. 
Coplans  and  A,  G.  Greek  (J.  Pharm.  Exp  Ther 
1926,  30,  101— 119).— The  leuco-compounds  of 
brilliant-green,  xylene- blue,  sulphato-green,  and 


sulphato-violet  are  much  less  toxic  and  less  active 
bactericidal  agents  than  the  corresponding  dyes 
themselves.  The  dyes  themselves,  however,  have  no 
effect  on  toxins,  whilst  the  leuco-compounds  detoxicate 
diphtheria  and  tetanus  toxins  both  in  vitro  and  in 
vivo.  For  detoxication  in  vitro,  incubation  for  several 
hours  at  37°  is  necessary.  Lethal  doses  of  toxins 
thus  treated  do  not  produce  toxic  symptoms  or  death 
of  the  animal.  Simultaneous  injection  of  toxin  and 
leuco-dyc,  or  injection  of  the  leueo-dye  within  a 
short  time  of  injection  of  toxin  and  in  the  same  place, 
also  results  in  “  neutralisation  ”  of  the  toxin.  Previ¬ 
ous  injection  of  leuco-compound  has  no  effect.  Ill 
the  case  of  cobra-venom,  detoxication  of  the  toxin 
could  be  obtained  in  vivo,  but  not  in  vitro.  In  some 
cases,  toxic  symptoms  were  manifested  in  the  animal 
some  days  after  the  introduction  of  the  detoxicated 
toxin.  Hsemoglobin  prevents  the  neutralisation  of 
the  toxin  by  the  leuco-compound,  owing,  it  is  sug¬ 
gested,  to  catalytic  oxidation  of  the  latter  through 
the  agency  of  the  haemoglobin.  The  more  basic  the 
leuco-compound  the  greater  is  its  activity  in  neutral¬ 
ising  toxins.  The  name  “  contra-toxins  ”  is  suggested 
for  such  compounds,  L.  F.  Hewitt. 

Relation  between  chemical  constitution  and 
therapeutic  action.  E,  Fourneau  (Compt.  rend. 
Gme.  Conference  intern,  cliim.,  1925,  72 — 211). — A 
review,  chiefly  devoted  to  protozoocidal  and  spirilli- 
cidal  substances.  A  number  of  dyes,  and  organic 
derivatives  of  mercury  and  arsenic,  are  considered, 
and  some  general  rules  are  deduced. 

Chemical  Abstracts. 

Pharmacology  of  iron.  E.  Starkenstein  (Arch, 
exp.  Path.  Pharm.,  1926,  118,  131— 191).— Ferrous 
compounds  are  not  precipitated  in  the  highest  con¬ 
centrations  of  protein  solutions  or  in  blood-serum,  nor 
do  they  agglutinate  or  dissolve  washed  erythrocytes. 
The}'  have  neither  an  irritating  nor  an  astringent 
action  on  subcutaneous  or  intravenous  injection. 
Ferric  salts  are  precipitated  by  very  dilute  protein 
solutions,  and  agglutinate  and  dissolve  washed 
erythrocytes.  The  haemolytic  action  of  feme  salts 
of  organic  acids  is  stronger  than  that  of  inorganic 
ferric  salts,  whilst  as  protein  precipitants  the  inverse 
holds.  Ferric  salts  of  hydroxy  polycarboxyl  ic  acids 
(at  least  two  carboxyls  and  one  hydroxyl)  behave 
likewise.  Their  acid-reacting  solutions  may  be 
neutralised  or  made  slightly  alkaline  without  the 
separation  of  ferric  hydroxide.  These  neutral 
solutions  do  not  precipitate  protein,  and  the  iron  forms 
part  of  a  complex  anion.  These  iron-containing  acids 
exist  only  within  a  limited  range  of  pa ;  they  form 
insoluble  calcium  and  lead  salts.  The  analogous 
ferrous  salts  of  these  acids  behave  similarly  to  other 
ferrous  salts.  Only  the  ferro-ions  are  toxic.  After 
larger  doses,  the  toxic  effects  are  first  similar  to  those 
of  magnesium  narcosis,  from  which  the  animals 
recover  only  to  relapse  later  in  convulsions.  The 
toxicity  of  the  ferrous  salts  is  analogous  to  the 
behaviour  of  calcium  salts  with  differing  anions.  In 
descending  order  of  toxicity  are  chloride,  sulphate, 
nitrate,  acetate,  lactate,  indicating  that  the  anion 
determines  the  degree  of  toxicity.  The  ferric  ion  is 
inactive  in  the  organism.  The  complex  salts  of  the 
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above-mentioned  ferrous  and  ferric  hydroxypoly- 
carboxylic  acids  are  formed  in  the  organism  after  the 
administration  of  the  ferrous  or  ferric  salts  of  the 
corresponding  acids.  They  are  stable  on  account  of 
the  buffering  action  of  the  organism.  In  the  animal 
body,  the  ferro-acids  are  oxidised  to  ferri-acids. 
Ferrous  salts  and  the  complex  iron-containing  anions 
are  rendered  non-toxic  by  calcium  chloride. 

W.  Robson. 

Elimination  of  lead  by  the  secretion  of  the 
digestive  glands.  F.  Bricker  (Arch.  exp.  Path. 
Pharm.,  1926,  119,  129 — 139). — After  the  adminis¬ 
tration  of  a  single  dose  of  white  lead  (0-4— 0-6  g.)  to 
a  dog  per  os,  a  small  amount  of  white  lead  is  eliminated 
in  the  bile  on  the  following  day  and  a  smaller  amount 
in  the  pancreatic  juice.  With  long-continued  feeding 
(0-2 — 0-3  g.  of  white  lead  per  day),  the  cessation  of 
lead  treatment  may  give  rise  to  two  types  of  results. 
Excretion  in  the  bile  may  persist  for  some  time  and 
then  cease,  or  may  cease  after  a  very  short  time, 
followed  by  excretion  of  traces  later.  Excretion  in 
the  pancreatic  juice  continues  for  some  time  after  the 
lead  feeding  has  stopped,  and  then  ceases.  The 
quantity  excreted  over  an  extended  period  is  very 
small,  and  thus  the  liver  and  pancreas  play  no  signi¬ 
ficant  role  in  eliminating  lead.  No  renewal  of  lead 
excretion  in  the  bile  can  be  produced  by  stimulants, 
whilst  various  foodstuffs  or  hydrochloric  acid  have  no 
effect  on  excretion  in  pancreatic  juice. 

A.  Wormall. 

Methods  of  destroying  organic  matter  in  the 
chemical  and  biological  analysis  of  poisons. 
M.  A.  Mancini  (Arch.  Farm.  sper.  Sci.  aff.,  1926,  41, 
170 — 184). — The  various  methods  suggested  for 
destroying  animal  tissue  in  the  investigation  of  cases 
of  poisoning  are  discussed.  Tryptic  digestion  serves 
well  for  this  purpose  and  effects  no  change  in  the 
chemical  or  biological  properties  of  alkaloids,  glucos- 
ides,  antipyrin,  veronal,  trional,  or  acetanilide. 

T.  H.  Pope. 

Ionic  changes  in  the  blood  with  narcotics  and 
stimulants.  E.  Brauchli  and  0.  Schnider  (Arch, 
exp.  Path.  Pharm.,  1926,  119,  240—253).— Earlier 
experiments  with  dogs  showing  the  changes  in  blood 
calcium  and  potassium  in  narcosis  (cf.  Cloetta  and 
Brauchli,  A.,  1926,  431)  are  confirmed  and  applied  to 
man  with  similar  results.  A  reduction  in  the  calcium 
content  takes  place  whenever  sleep  ensues,  but  the 
fall  is  not  quite  so  great  if  the  dog  has  previously 
been  accustomed  to  the  narcotic  by  doses  per  os  over 
an  extended  period.  Some  relationship  thus  exists 
between  the  condition  of  sleep  and  the  fall  of  calcium 
content  of  plasma.  Caffeine,  tetrahydro-(3-naphthyl- 
amine,  and  camphor  produce  a  definite  rise  in  plasma 
calcium,  but  strychnine  gives  varying  results.  The 
alterations  in  the  potassium  content  are  less  constant. 
In  narcosis  there  is  a  rise,  in  light  sleep  the  results 
vary,  and  with  caffeine,  tetrahydro-fi-naphthylamine, 
and  camphor  there  is  a  tendency  for  the  blood 
potassium  to  fall.  A.  Wormall. 

Toxicological  investigation  of  veronal.  G. 
Sensi  (Annali  Chim.  Appl,,  1926,  16,  510 — 519).— 
The  viscera  (or  urine),  rendered  acid  by  acetic  acid, 
are  extracted  with  ethyl  acetate  until  a  small  portion 


of  the  solvent  leaves  no  appreciable  residue  on  evapor¬ 
ation.  The  extract  is  evaporated  and  the  residue 
boiled  with  water  and  filtered  hot.  The  filtrate  is 
evaporated  to  dryness  on  a  water-bath  and  the 
remaining  impure  veronal  dissolved  in  boiling  alcohol 
and  the  solution  filtered.  The  filtrate  is  treated  for 

24  hrs.  with  7%  of  activated  aluminium,  prepared 

by  immersing  strips  of  aluminium  sheet  for  3  min.  in 
1  %  mercuric  chloride  solution,  the  filtered  liquid  being 
then  evaporated  to  dryness  and  the  residue  of  highly 
pure  veronal  weighed.  T.  H.  Pope. 

Solvent  action  of  carbon  disulphide  on  biliary 
calculi  in  vivo.  G.  Galata  (Arch.  Farm.  sper.  Sci. 
aff.,  1926,  41.  185 — 201). — Carbon  disulphide,  ingested 
in  oil  by  a  dog  for  25  days  in  daily  doses  of  1  c.c.  of 
10%  solution  per  kg.  body-weight,  and  also  injected 
subcutaneously  in  daily  doses  of  about  0-8  c.c.  per 
kg.,  effected  no  diminution  in  the  weight  of  two 
cholesterol  calculi  deposited  in  the  gall-bladder 

25  days  previously.  Further,  daily  ingestion  for  15 

days  of  a  10%  solution  of  carbon  disulphide  in  oil 
at  the  rate  of  2  c.c.  per  kg.  body-weight  caused  no 
appreciable  modification  in  the  volumes  of  two 
calculi  of  cholesterol  or  of  four  fragments  of  calculi 
encysted  under  the  skin ;  these  calculi  were,  however, 
partly  dissolved  by  subsequent  subcutaneous  injection 
of  carbon  disulphide  in  the  same  doses,  although  the 
injections  were  made  at  points  distant  from  the 
encysted  calculi.  T.  H.  Pope. 

Specificity  of  enzymes.  S.  Kostytschev  (Z. 
physiol.  Chem.,  1926,  162,  139—144). — A  reply  to 
Neuberg  (A.,  1926,  1173).  The  author  restates  his 
criticism  of  Neuberg’s  theory  of  fermentation. 

H.  D.  Kay. 

Alteration  of  liver  arginase  activity  through 
external  factors.  S.  Hino  (J.  Biochem.  [Japan], 
1926,  6,  335 — 366). — A  temperature  of  4 — 8°  does  not 
diminish  the  activity  of  a  solution  of  liver  arginase 
even  after  10  days ;  the  destructive  effect  of  a  higher 
temperature  varies  according  to  the  hydrogen-ion 
concentration.  The  presence  of  phosphates  does  not 
make  liver  arginase  thermolabile  ( ?).  The  inhibitory 
influence  of  sodium  fluoride  is  a  linear  function  of  the 
logarithm  of  its  concentration.  Potassium  bromide, 
cyanide,  and  iodide  are  without  effect  over  a 
wide  range  of  concentration,  but  free  iodine  is 
strongly  inhibitory  or  destructive. 

Chemical  Abstracts. 

Action  of  enzymes  on  y-methylglucoside. 
R.  Kuhn  and  T.  Wagner-Jauregg  (Z.  physiol.  Chem., 
1926,  162,  103 — 121). — y-Methylglucoside  (1:4?) 
has  been  prepared  by  a  modification  of  Fischer’s 
method,  and  from  a  consideration  of  the  simultaneous 
polarimetric  and  titrimetric  changes  observed  during 
its  hydrolysis  by  dilute  hydrochloric  acid  it  is  con¬ 
cluded  that  it  is  a  mixture  of  the  two  isomerides. 
Free  y-glucose  cannot  be  detected  in  the  reaction 
mixture  during  this  hydrolysis.  If  y-glucose  plays  a 
large  part  in  carbohydrate  metabolism,  it  might  be 
expected  that  enzymes  capable  of  hydrolysing 
y-glucosides  would  be  widely  distributed  in  nature. 
This  is  not  the  case.  Of  a  large  number  of  enzyme 
preparations  and  organ  extracts  examined,  only 
autolysed  yeast  and  an  aqueous  extract  of  pig's  liver 
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have  a  slight  hydrolytic  effect,  the  remainder  being 
inactive.  H.  D,  Kay. 

Biochemical  synthesis  of  [3-5-chlorosalieyl- 
glucoside.  P.  Delaitney  (Compt.  rend.,  1920,  183, 
990 — 992). — 5-ChIorosaIigenol  and  dextrose  dis¬ 
solved  in  aqueous  acetone  are  treated  with  emulsin, 
when  [3-o-ehlorosalicylglucoside  (laevorotatory)  is 
formed.  L.  F.  Hewitt. 

Biochemical  oxidation  of  ferrous  malate.  J. 
Wolfe  and  J.  Loiseleur  (Compt.  rend.,  1926,  183, 
1134 — 1136). — The  effect  of  varying  conditions  on  the 

oxidation  of  ferrous  malate  in  the  presence  of  ferrase 
(Wolff,  A.,  1926,  322)  has  been  studied.  The  oxydase 
effects  complete  oxidation  in  air  (not  in  a  vacuum) 
between  20°  and  50°  (at  95°  the  ferrase  is  destroyed). 
At  pu  5  oxidation  is  rapid,  and  still  proceeds,  but  more 
slowly,  at  pn  3.  Dialysis  of  an  aqueous  extract  of 
ferrase  from  Lndarius  piperatus  or  Agaricus  campestris 
causes  a  large  diminution  in  its  activity,  but  re¬ 
activation  occurs  on  the  addition  of  a  small  quantity 
of  manganese  sulphate.  J.  W.  Baker. 

Nature  of  ferrase  and  certain  oxydases.  G. 
Bertrand  (Compt.  rend.,  1926.  183,  1136 — 1137). — 
The  author  does  not  agree  that  the  observed  facts 
(cf.  preceding  abstract)  constitute  sufficient  evidence 
for  the  real  existence  of  a  new  oxydase,  ferrase,  in 
extracts  from  the  tissues  of  fungi,  but  believes  that 
the  oxidising  power  is  due  to  the  presence  of  a  small 
quantity  of  a  quinonoid  derivative,  volatile  or  readily 
destroyed  by  heat,  forming  a  complex  system  with 
laccase  (cf.  Bertrand,  A.,  1896,  i,  534). 

J.  W.  Baker. 

Methylglyoxal  as  a  decomposition  product  of 
dextrose.  E.  Toenniessen  and  W.  Fischer  ( Z . 
physiol.  Chem.,  1926,  161,  254 — 264).— Hexose- 
phosphoric  acid  (but  neither  glycogen  nor  dextrose) 
is  converted  by  a  mixture  of  muscle  and  pancreas 
pulp  or  by  the  mixed  extracts  of  these  pulps  into 
methylglyoxal  by  an  enzyme  present  in  the  muscle, 
the  aldehyde  being  not  further  converted  into  lactic 
acid  owing  to  the  restraining  action  of  the  anti- 
glyoxalase  of  the  pancreas.  This  is  regarded  as 
proof  of  the  view  that  methylglyoxal  is  an  intermediate 
in  carbohydrate  metabolism. 

P.  W.  Clotterbvck. 

Hydrolysis  of  phosphoric  esters  in  the  sur¬ 
viving  liver  and  the  influence  of  drugs  on  the 
reaction.  Liver  lactacidogen.  0.  Riesser  (Z. 
physiol.  Chem.,  1926,  161,  149 — 177). — Liver  pulp 
of  frog  and  rabbit  in  2%  sodium  hydrogen  carbonate 
solution  at  43—45°  readily  eliminates  phosphoric  acid, 
the  amounts,  for  frog  0-174%,  for  rabbit  0-219% 
of  the  dry  weight,  being  of  the  same  order  of  magnitude 
as  the  lactacidogen  phosphoric  acid.  An  amount 
of  lactic  acid  equal  to  or  greater  than  that  of  the 
phosphoric  acid  is  simultaneously  formed.  Hexose- 
diphosphoric  acid  added  to  an  alkaline  solution  under 
the  same  conditions  gives  rise  to  phosphoric,  but  no 
lactic  acid,  whereas  added  to  muscle  pulp  it  gives 
considerable  amounts  of  phosphoric  and  a  little  lactic 
acid.  Liver  of  frog  and  rabbit,  on  keeping  in  physio¬ 
logical  saline,  readily  splits  off  phosphoric  acid  in 
the  first  hour,  the  maximum  being  reached  for  frog 
in  Ringer’s  solution  in  3  hrs.  and  for  rabbit  in  Locke’s 


solution  at  39°  in  2  hrs.  The  simultaneous  formation 
of  lactic  acid  is  small.  In  isotonic  calcium  chloride 
solution,  phosphoric  acid  formation  is  inhibited,  and 
in  isotonic  sodium  fluoride  solution  it  is  either  inhibited 
completely  or  may  be  decreased  (indicating  synthesis 
of  phosphoric  esters).  Alcohol,  chloroform,  adren¬ 
aline,  and  insulin  do  not  affect  the  rate  of  spontaneous 
phosphoric  acid  formation,  and  quinine  appears 
slightly  to  inhibit.  P.  W.  Olutterbuck. 

Function  of  a  phosphatase  in  hone  formation. 
H.  D.  Kay  (Brit.  J.  Exp.  Path.,  1926,  7,  177—180).— 
Normal  blood  plasma  contains  a  small  quantity  of 
an  acid-soluble  phosphoric  ester  which  is  hydrolysable 
by  bone  phosphatase.  The  phosphatase  content 
of  whole  bone  is  high  in  the  feetus,  diminishing  as  the 
rate  of  bone  formation  decreases.  In  the  kidney, 
the  phosphatase  is  lowest  in  the  foetal  stage. 

Chemical  Abstracts. 

Synthetic  action  of  pepsin.  T.  Oda  (J.  Bio- 
chem.  [Japan],  1926,  6,  77 — S9). — In  digests  of  egg- 
white,  edestin,  and  fibrin  treated  with  pepsin,  the 
synthesis  (measured  by  changes  in  the  amount  of 
nitrogen  unprecipitated  by  trichloroacetic  acid) 
is  complete  after  incubation  for  2  days,  and  is  most 
rapid  at  p„  4.  The  synthetic  process  is  not  affected 
by  lecithin  or  cholesterol,  or  by  various  electrolytes. 
The  free  amino-nitrogen  is  unaltered. 

Chemical  Abstracts. 

Adsorption  of  pepsin.  K.  Kikawa  (J.  Biochem. 
[Japan],  1926,  6,  275 — 286). — Pepsin  is  best  absorbed 
on  animal  charcoal  at  pa  1  or  2 ;  it  is  removed  by  a 
phosphate  ( pu  6-8)  or  citrate  (pn  5)  solution,  but  not 
by  a  mixture  of  citrate  and  hydrochloric  acid  at 
p!t  1-8.  The  charcoal  with  the  adsorbed  pepsin 
digests  easeinogen  at  ptt  1-8,  much  pepsin  being 
removed.  The  leaching  effect  of  protein  is  not  due 
to  the  lowering  of  surface  tension  or  to  its  viscosity; 
amino-acids,  peptone,  and  diketopiperazine  do  not 
show  the  same  effect.  Chemical  Abstracts. 

Auto-digestion.  II.  Trypsin  and  “  anti¬ 
trypsin."  H.  Necheles  and  F.  Fernando  (Amer. 
J.  Physiol.,  1926,  79,  9 — 27). — The  sera  of  the  chicken, 
duck,  goose,  and  pigeon  and  saline  extracts  of  the 
earthworm  were  found  to  have  “  antitryptic  ”  titres 
of  the  same  order  as  that  of  dog’s  serum.  Injection 
of  pancreas,  pancreatic  juice,  or  trypsin  did  not  change 
the  titre.  Agents  having  possible  effects  on  the 
permeability  of  the  intestine  were  without  effect  on 
the  titre.  It  is  concluded  that  trypsin  does  not  act 
as  an  antigen  and  that  antitrypsin  is  not  an  antibody. 
It  is  suggested  that  the  “  antitryptic  titre  ”  is  the 
product  of  the  action  of  a  protease  and  of  a  trypsin- 
inhibiting  substance.  R.  K.  Cannan. 

Trypsin,  XV.  Enzymes  of  the  pancreas. 
R.  Willstatter,  E.  Waldschmidt-Leitz,  S.  Dunai- 
tukria ,  and  G.  Kunstxer  (Z.  physiol.  Chem.,  1926, 
161,  191— 209).— A  number  of  improvements  of  the 
gelatin  method  for  determination  of  trypsin  are  given, 
rendering  it  sufficiently  accurate  for  the  determination 
of  the  enzyme  in  fresh  pancreas  and  in  glycerol 
extracts  thereof.  A  new  method  of  preparation 
of  trypsin  is  given,  aiming  at  the  complete  separation 
of  accompanying  enzymes.  Although  trypsin  is 
not  adsorbed  from  acid  solution  by  the  stable  y-forrn 
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of  aluminium  hydroxide,  it  is  readily  adsorbed  by  the 
unstable  p  modification.  A  new  method  for  the 
determination  of  trypsin  by  caseinogen  is  described 
which  is  regarded  as  superior  to  the  gelatin  method. 

P.  W.  Clutterbuck. 

Enzymic  cleavage  of  dipeptides.  III.  Activ¬ 
ation  and  inhibition  of  peptidases.  H.  von 
Euler  and  K.  Josephson  (Z.  physiol.  Chem.,  1926, 
161,  270 — 281). — The  hydrolysis  of  glycylglycine  by 
erepsin  (see  A.,  1926,  388,  1174)  is  inhibited  by  calcium 
chloride  at  concentrations  of  0-02 — 0-03 M  upwards. 
Phosphate  inhibits  the  enzyme  of  fresh  glycerol 
extracts,  but  does  not  inhibit  if  the  extract  has  been 
kept.  Changes  in  activity  of  intestinal  and  yeast 
erepsin  during  dialysis  are  followed.  In  the  crude 
enzyme,  some  substance  is  present  which  slightly 
activates  the  enzyme,  but  its  effect  is  small. 

P.  W.  Clutterbuck. 

Enzymic  hydrolysis  of  dipeptides.  IV.  In¬ 
testinal  erepsin.  K.  Josephson  and  H.  von 
Euler  (Z.  physiol.  Chem.,  1926,  162,  85—94).— 
It  has  been  shown  previously  that  in  the  formation 
of  the  enzyme-substrate  complex  between  a  peptide 
and  intestinal  erepsin  which  precedes  hydrolysis, 
the  free  amino-group  of  the  a-amino-acid  present 
in  the  peptide  combines  with  the  enzyme.  Evidence 
is  now  adduced  that  the  group  in  the  enzyme  molecule 
which  combines  with  the  free  amino-group  of  the 
peptide  is  an  aldehyde  group.  Phenylhydrazine, 
potassium  cyanide,  and  sodium  sulphite,  all  of  which 
combine  with  aldehydes,  strongly  inhibit  the  hydrolysi  s 
of  glycylglycine  by  erepsin.  H.  D.  Kay. 

Effect  of  amino-acids  and  other  compounds 
on  the  activity  of  urease.  W.  J.  Husa  (J.  Amer. 
Chem.  Soc.,  1926,  48,  3199—3201;  cf.  A.,  1923,  i, 
351). — The  promoter  effect  of  a-amino-acids  on 
urease  has  been  confirmed,  and  is  not  affected  by  the 
introduction  of  a  methyl  group  in  the  a-position. 
S-Ainino-n-valerie  acid  has  no  promoter  effect,  thus 
supporting  the  previous  conclusion  that  the  degree 
of  the  effect  is  determined  by  the  proximity  of  the 
amino-  and  carboxyl  groups.  Quinine  hydrochloride 
and  ethyl  3-amino-4-hydroxymethylbenzoate  slightly 
decrease  the  activity  of  urease.  The  enzyme  is 
completely  inactivated  by  “  Mercurochrome  220 
Soluble.”  F.  G.  Willson. 

Enzymic  conversion  of  aldehydes.  II.  K. 
Myrback  and  W.  Jacobi  (Z.  physiol.  Chem.,  1926, 
161,  245 — 253). — The  Cannizzaro  reaction  with 
acetaldehyde  is  accelerated  by  both  fresh  and  dried 
yeast.  The  enzyme  is  not,  hut  an  activator  is, 
removed  by  washing.  By  addition  of  the  wash-water, 
the  washed  yeast  is  reactivated.  This  activator 
cannot  be  definitely  said  to  he  identical  with  co¬ 
zymase  or  co-rcductase.  P.  W.  Clutterbuck. 

Oxidoreductase  in  yeast.  A.  N.  Lebedev  (J. 
Russ.  Phys.  Chem.  Soc.,  1926,  58,  184— 195).— The 
power  of  yeast  extract  to  decolorise  methylene -blue 

was  studied  quantitatively.  Variously  treated 
samples  of  extract  boiled,  heated  at  different  tem¬ 
peratures  (35°,  60°)  with  and  without  addition  of 
chemical  reagents  and  fresh  enzyme,  were  used. 
Experiments  were  also  performed  with  maceration 
extract.  Boiled  extract  was  inert,  but  on  autolysis 


it  again  became  very  active.  This  was  shown  not  to 
be  due  to  the  formation  of  xanthine  substances. 
Extract  heated  at  60°  was  moderately  active,  but 
did  not  ferment,  like  the  fresh  extracts,  sugar  or 
glyceric  acid  solutions,  although  its  effect  on  pyruvic 
acid  was  greater.  The  results  confirm  the  presence 
of  a  vigorous  oxidoreductase  in  yeast,  but  not  its 
participation  in  fermentation  reaction. 

M.  ZVEGINTZOV. 

Bacteria.  XI.  Development  of  a  systematic 
analytical  method  for  the  comparative  study  of 
bacterial  cells.  T.  B.  Johnson  (Amer.  Rev. 
Tuberculosis,  1926,  14,  164 — 171). 

Chemical  Abstracts. 

General  properties  of  cryptotoxins  ;  tetanus 
cryptotoxin.  H.  Vincent  (Compt.  rend.,  1926, 

182,  1307 — 1310). — Cryptotoxins  are  formed  by 
treating  bacterial  toxins  with  soaps,  c.g.,  sodium 
palmitate.  The  toxic  properties  of  the  toxin  are 
destroyed,  but  the  immunising  properties  remain. 
The  toxin  of  tetanus  is  destroyed  by  treatment  with 
0-5%  of  a  0-2%  solution  of  sodium  palmitate  at  38° 
for  10 — 16  hrs.,  but  the  toxic  properties  are  partly 
recovered  by  treating  the  cryptotoxin  with  dilute 
hydrochloric  acid.  The  immunising  properties  of  the 
toxin  are  not  destroyed  by  treatment  with  soaps,  and 
the  local  reaction  caused  by  the  first  injection  dis¬ 
appears  after  repeated  injections.  Sodium  palmitate 
is  an  efficient  bactericidal  agent  for  typhoid,  para¬ 
typhoid  A  and  B,  and  cholera  bacilli,  for  Shiga’s  and 
Flexner’s  bacilli,  B.  coli  communis,  and  streptococci, 
but  is  not  luemolytic.  L.  F.  Hewitt. 

Chemistry  of  insulin.  H.  Penau  and  L. 
Blanchard  (Bull.  Soc.  Chim.  biol.,  1926,  8,  383 — 
450). — An  account  of  the  preparation,  properties, 
and  physiological  action  of  insulin. 

Effect  of  various  sugars  (and  of  adrenaline 
and  pituitrin)  in  restoring  the  shivering  reflex. 
G.  J.  Cassidy,  S.  Dworkin,  and  W.  H.  Finny 
(Amer.  J.  Physiol.,  1926,  77,  211— 218).— Dihydroxy- 
acetone,  lai vulose,  mannose,  and  galactose  restore 
the  shivering  reflex  in  cats  in  which  it  has  been 
abolished  by  insulin  hypoglycsemia.  Maltose,  sucrose, 
and  lactose  are  also  sometimes  effective  by  reason  of 
the  products  of  their  hydrolysis.  All  these  sub¬ 
stances,  with  the  exception  of  sucrose  and  lactose, 
also  abolish  insulin  convulsions.  Adrenaline  and 
pituitrin  cause  shivering  to  reappear  in  hypoglycemic 
cats.  R.  K.  Cannan. 

Effect  of  prolonged  administration  of  para¬ 
thyroid  extract  on  excretion  of  phosphorus  and 
calcium.  I.  Greenwald  and  J.  Gross  (J.  Biol. 
Chem.,  1926,  68,  325 — 333). — Prolonged  administr¬ 
ation  of  parathyroid  extract  to  a  dog  led  to  an 
increase  in  the  total  excretion  of  calcium  and  phos¬ 
phorus  ;  the  increase  in  the  excretion  of  calcium  was 
so  large  as  to  indicate  that  it  must  have  been  due, 
in  part  at  least,  to  removal  of  calcium  from  the  bones. 

C.  R.  Harington. 

Influence  of  diet  and  sunlight  on  the  amount 
of  vitamin- 4  and  vitamin-/)  in  the  milk  afforded 
by  a  cow.  H.  Chick  and  M.  H.  Roscoe  (Biochem. 
j“,  1926,  20,  632 — 649). — The  vitamin-A  content  of 
milk  is  at  a  maximum  when  the  cow  is  fed  on  fresh 
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green  food,  and  least  when  the  animal  is  on  a  winter 
ration  of  cereals  and  roots;  exposure  of  the  cow  to 
sunlight  does  not  aSect  this  vitamin  in  the  milk. 
The  antirachitic  value  of  milk,  on  the  other  hand, 
depends  on  the  degree  of  insolation  of  the  cow  as 
well  as  on  the  character  of  the  diet.  Milk  contains 
a  maximum  amount  of  both  fat-soluble  vitamins  when 
the  cow  is  out  at  pasture  in  summer.  Butter  made 
from  milk  possessing  antirachitic  potency  preserves 
this  property  after  storage  in  the  frozen  condition 
for  more  than  2  years.  S.  S.  Zilva. 

Difference  in  chemical  composition  of  the 
skeletons  of  young  rats  fed  (1 )  on  diets  deprived 
of  fat-soluble  vitamins  and  (2)  on  a  low-phos¬ 
phorus  rachitic  diet,  compared  with  those  of 
normally  nourished  animals  of  the  same  age. 
H.  Chick,  V.  Kovehchevsky,  and  M.  H,  Roscoe 
(Biochem.  J.,  1926,  20,  622— 631).— A  condition  of 
osteoporosis  found  in  the  bones  of  young  rats  kept 
on  a  diet  deprived  of  fat-soluble  vitamins  is  char¬ 
acterised  by  (1)  a  proportion  of  alcohol-  and  {fat) 
ether-soluble  material  in  excess  of  the  normal,  (2)  a 
proportion  of  ash  (A)  less  than  the  normal,  (3)  a 
normal  proportion  of  organic  material,  cartilage  and 
connective -tissue,  etc.  (It),  {4)  a  value  of  the  AjE 
ratio  of  about  0-9 — 1*2,  the  normal  value  being  about 
T5.  In  the  osteoporotic  bone,  the  percentage  of 
calcium,  reckoned  on  the  dry  weight  of  the  bones,  is 
frequently  very  low  (12 — 16%),  and  is  found  to 
approach  much  nearer  to  the  normal  if  the  calcul¬ 
ation  is  made  on  the  fat-extracted  bone. 

Rachitic  bones  of  rats  kept  on  McCollum’s  low- 
phoaphorus  rickets-producing  diet  are  characterised 
by  (1)  a  content  of  mineral  ash  (A)  much  below  the 
normal,  (2)  a  water  content  much  above  the  normal, 
(3)  a  very  low  value  of  the  A  jit  ratio,  i.e.,  from  04 
to  0*8,  as  compared  with  1-0,  the  value  found  for  the 
bones  of  rats  which  receive  cod-liver  oil  in  addition 
to  this  diet.  The  value  of  the  A  jR  ratio  is  the  best 
chemical  criterion  in  the  diagnosis  of  rickets. 

S.  S.  Zilva. 

Value  of  egg-yolk  in  supplementing  diets 
deficient  in  calcium.  E.  Tse  (Amer.  J.  Physiol., 
1926,  77,  192 — 198). — Contrary  to  McCollum,  it  is 
found  that  small  quantities  of  egg-yolk  effectively 
supplement  diets  poor  in  calcium.  This  is  due  to  a 
vitamin-like  substance  economising  available  calcium. 

R.  K.  Cannan. 

Relation  of  certain  soil  algre  to  some  soluble 
carbon  compounds.  B.  M.  B.  Roach  (Ann.  Bot., 
1926,  40,  149 — 201), — A  number  of  species  of  algsc 
have  been  isolated  from  the  soil  and  the  nutrition  of 
the  organisms  has  been  studied  in  pure  culture.  The 
majority  of  the  species  show  greatly  increased  growth 
when  provided  with  dextrose  or  other  suitable  soluble 
organic  compounds ;  and  some,  at  least,  are  able  to 
develop  saprophytically  in  complete  darkness,  and 
must  therefore  be  taken  into  account  in  regard  to 
the  biological  and  chemical  changes  taking  place  in 
the  soil.  A  few  soil  species  seem  to  be  completely 
autotrophic  in  nutrition.  A  method  for  the  quantit¬ 
ative  study  of  unicellular  alga  is  described,  involving 


daily  measurements  of  the  size  of  the  cells  and  the 
number  of  cells  per  unit  volume  of  the  culture  fluid, 
and  the  calculation  from  these  data  of  the  bulk  of 
algal  protoplasm  present.  In  media  favourable  to 
growth,  the  logarithmic  values  of  the  bulk,  plotted 
against  time  for  a  limited  period  of  growth,  lie  on  a 
straight  line  within  the  limits  of  experimental  error, 
indicating  growth  at  a  uniform  rate.  Deviations 
from  the-  straight  line  are  still  further  reduced  if  the 
cultures  are  continuously  aerated  and  the  illumination 
is  controlled.  The  relative  average  rates  of  growth  of 
the  species  Scenedesmus  cosluhitv.s,  Chod.,  var.  chlor- 
elloides,  in  media  containing  mineral  salts  with  1% 
of  various  soluble  organic  compounds,  taking  the 
rate  with  dextrose  as  100%,  are  :  maltose,  100%, 
with  an  initial  “lag”  period;  galactose,  94%; 
sucrose,  84% ;  ltevulose,  73% ;  mineral  salts  alone, 
60%;  mannitol,  13%;  xylose,  0%.  Xylose  is 
definitely  toxic.  C.  T.  Gimingham. 

Chlorosis  of  fruit  trees.  I.  Composition  of 
apple  leaves  in  cases  of  lime-induced  chlorosis. 
T.  Wallace  and  C.  E.  T.  Mann  (J.  Pomology,  1926, 
5,  115 — 123). — Normal  apple  leaves  contain  more  dry 
matter  and  less  ash  in  the  dry  matter  than  chlorotic 
leaves.  The  percentages  of  potassium  and  sodium 
are  always  much  higher,  and  of  calcium  definitely 
lower,  in  the  ash  of  chlorotic  leaves  than  in  that  of 
normal  leaves;  the  differences  are  especially  great  in 
the  case  of  potassium.  Differences  in  the  amounts 
of  magnesium,  iron,  aluminium,  phosphorus,  and 
silica  are  not  so  definite.  The  soils  on  which  chlorosis 
of  apple  trees  occurred  all  contained  high  percentages 
of  carbonates.  Spraying  chlorotic  foliage  with  a 
solution  of  ferrous  sulphate  restored  the  normal  green 
colour  in  several  cases.  C.  T.  Gimingham. 

Waxes  of  perfumed  flowers.  I.  Wax  of 
Rosa  Druschy.  A.  D’Ambrosio  (Annali  Chim. 
Appl.,  1926,  16,  443 — 451). — -This  rose  contains  a 
yellow  wax,  m.  p.  57 — 58°.  The  portion  extracted 
by  cold  alcohol  contains  oleic  acid  and  other  sub¬ 
stances.  That  extracted  by  hot  alcohol  is  colourless, 
m.  p.  71 — 72°,  and  contains  rosilic  acid,  C1SH3(;03, 
m.  p.  73°.  This  is  t-hydroxystearic  acid,  since 
chromic  acid  oxidation  yields  azelaic  acid,  and  prob¬ 
ably  sebacic  acid,  whilst  hydriodic  acid  yields  i-iodo- 
stearic  acid,  m.  p.  56 — 57°,  which  is  reduced  to  stearic 
acid.  With  the  rosilic  acid  there  is  present  an  acid, 
m.  p.  70°,  forming  a  barium,  salt  which  indicates  a 
mol.  wt.  of  1438.  As  hydrolysis  gives  rosilic  acid,  it 
is  considered  that  the  new*  acid  consists  of  five  rosilic 
acid  molecules  united  by  condensation  of  the  hydroxyl 
group  of  one  with  the  carboxyl  group  of  the  next  and 
so  on  (cf.  Bougault  and  Baudier,  A.,  1909,  i,  S2). 

The  portion  of  the  wax  insoluble  in  alcohol  has 
m.  p.  57 — 58°;  it  is  yellow,  and  contains  sulphur 
compounds,  and  also  O-hydroxyheptadecane  (dinonyl- 
carbinol,  Kipping,  J.C.S.,  1S93,  63,  457).  This  is  the 
alcohol  which  would  be  obtained  by  loss  of  carbon 
dioxide  from  rosilic  acid.  E.  W.  Wignall. 

Flowerwaxes.  Rosewax.  H.  PROrHiTE  (Bull. 
Soc.  chim.,  1926,  [iv],  39,  1600— 1610).— See  A., 

1926,  9S1,  1281. 
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General,  Physical,  and 

Infra-red  spectrum  of  hydrogen.  A.  H.  Poet- 
ker  (Nature,  1927,  119,  123 — 124). — The  secondary 
spectrum  of  hydrogen  has  been  extended  to  9300  A., 
about  170  lines  being  measured  in  addition  to  those 
observed  by  Allibone  (A.,  1926, 873).  In  a  practically 
pure  monatomic  spectrum,  the  fourth,  fifth,  sixth, 
seventh,  and  eighth  members  of  the  Paschen  series 
were  obtained,  the  wave-lengths  agreeing  with  those 
calculated  from  the  Bohr  formula. 

A.  A.  Eldridge: 

Fine  structure  of  the  Balmer  lines  of  hydrogen. 

N.  A.  Kent,  L.  B.  Taylor,  and  H.  Pearson  (Nature, 
1927,  119,  163). — Values  of  AX  were  obtained  as 
follows  :  (25  milliamp./cm.2)  H„  0-1370,  0-0791, 

Hv  0-0669  A. ;  (13  milliamp./cm.2)  Ha  0-1391  A.  A 
third  component  on  the  longer  wave-length  side  of  X' 
is  also  present.  A.  A.  Eldridge. 

Continuous  spectrum  of  hydrogen.  0.  Olden- 
berg  (Z.  Physik,  1927,  41,  1—7).- — The  continuous 
spectrum  obtained  from  a  discharge  tube  filled  with 
hydrogen  is  shown  to  be  due  to  hydrogen,  and  not  to 
water  vapour.  The  addition  of  argon  suppresses  this 
continuous  spectrum  while  simplifying  the  bands  in 
the  Schumann  region,  thus  showing  the  two  spectra 
to  be  independent.  Pressure  variation,  addition  of 
helium  and  neon,  variation  of  current  density,  and 
effect  of  a  magnetic  field  show  the  spectrum  to  be 
homogeneous  and  probably  due  to  a  homogeneous 
elementary  process.  A  minimum  intensity  at  4000°  A. 
is  observed  in  canal  rays  and  is  explained  as  being 
due  to  the  superposition  of  the  limit  of  the  series 
spectrum  of  the  atom.  W.  E.  Downey. 

Absorption  coefficient  of  helium  for  its  own 
radiation.  A.  Wolf  and  B.  B.  Weatherby 
(Physical  Rev.,  1927,  [ii],  29,  135 — 140). — The  mass 
absorption  coefficient  of  helium  for  its  own  radiation 
in  the  extreme  ultra-violet  is  T24(+002)  x  107  in  the 
pressure  range  0-016 — 0-040  mm.  Below  0-016  mm., 
the  coefficient  increases  rapidly  with  decrease  in 
pressure.  A.  A.  Eldridge. 

Structure  of  the  third  order  spectra  of  oxygen 
(O  hi),  c.  Mihul  (Compt.  rend.,  1927,  184,  89— 
91)- — Four  multiplets  of  the  same  system  of  triplets 
and  four  multiplets  of  a  system  of  quintuplets  are 
added  to  those  previously  found  for  the  third  order 
spectrum  of  oxygen  (this  vol,,  3).  The  wave-lengths 
and  intensities  of  the  various  combinations  are  given 
in  full.  J.  Grant. 

Hyperfine  structure  in  the  neon  spectrum.  G. 
Hansen  (Nature,  1927,  119,  237).— All  neon  lines 
which  arise  from  an  5-term  have  a  component  of 
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shorter  wave-length,  of  separation  varying  according 
to  the  term  concerned,  apparently  due  to  a  multiplicity 
in  the  5-levels.  There  are  also  evidences  of  a  fine 
structure  in  the  pd  series  lines. 

The  mercury  line  4916  A.  consists  of  five  components 
of  separation  + 0-098  cm.-1  (2),  +0  056  (4),  +0  (10), 
-0-066  (3),  -0-121  (5). 

The  components  SP2  and  3P,  of  the  helium  line 
5876  A.  have  been  resolved ;  the  frequency  differences 
arc:  3P2—3P1  0-075  cm.-1;  3Pl— 3P0  0-98  cm."1 

A.  A.  Eldridge. 

Electric  field  near  the  surface  of  the  atoms  of 
certain  elements  as  deduced  from  the  doublet 
separations  of  their  spectra.  N.  R.  Sen  (Phil. 
Mag.,  1927,  [viij,  3,  209 — 213). — By  an  extension  of 
the  results  of  Lande  (A.,  1924,  ii,  711)  to  the  doublet 
series  of  aluminium,  gallium,  indium,  and  thallium 
and  to  the  triplet  series  of  zinc  and  cadmium,  it  has 
been  shown  that  the  effective  charge  influencing  the 
electron  orbits  near  the  aphelion  is  practically  the 
same  for  all  six  elements.  With  zinc  and  cadmium, 
the  aphelion  of  the  p- orbit  must  be  under  the  influence 
of  the  one  electron  moving  in  the  5-orbit.  From 
the  constancy  of  the  results  and  the  agreement  with 
the  other  four  elements,  it  is  concluded  that  in  their 
cases  the  first  p-orbit  is  influenced  by  only  one  of  the 
two  electrons  moving  in  the  s-orbits. 

A.  E.  Mitchell. 

Series  of  the  argon  spectrum.  K.  W.  Meissner 
(Z.  Physik,  1927,  40,  839—875;  cf.  A.,  1926,  766, 
1186). — A  continuation  of  the  former  work,  giving 
wave-lengths  and  combinations  from  the  extreme 
ultra-violet,  797-68,  down  to  9766-58  A. 

E.  B.  Ludla.m. 

Extension  of  doublet  laws  in  the  first  long 
period  to  chromium  and  manganese.  R.  C. 
Gibbs  and  H.  E.  White  (Proc.  Nat.  Acad.  Sci., 
1926,  12,  675 — 677). — The  regular  and  irregular 
doublet  laws  of  stripped  atoms  have  been  shown 
(A.,  1926,  874)  to  hold  for  the  AT-doublets  for  Ki, 
Ca  ii,  Sc  m,  Ti  iv,  and  V  v.  Recent  data  on 
chromium  and  manganese  in  the  extreme  ultra-violet 
have  made  it  possible  to  extend  these  laws  to  include 
Cr  vi  and  Mil  vii.  Further  measurements  confirm  the 
choice  of  lines  for  the  V  v  doublet.  J .  S.  Carter. 

Arc  and  spark  spectra  of  iron  in  the  extreme 
ultra-violet.  L.  Bloch  and  E.  Bloch  (Ann. 
Physique,  1926,  [x],  6,  409 — 451). — A  more  detailed 
account  of  work  already  published  (A.,  1926,  650). 

Resonance  radiation  of  zinc.  P.  Soleillet 
(Compt.  rend.,  1927,  184,  149).— It  has  been  shown 
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that  each  of  the  resonance  radiations  of  zinc  3076 
(IN— 2?^)  and  2139  (IS— 2P)  excites  only  radiations 
of  the  same  wave-length  (cf.  A.,  1926,  766).  Similar 
confirmatory  results  have  been  obtained  for  cadmium. 

J.  Grant. 

Spark  spectra  of  bromine.  L.  Bloch  and  E. 
Bloch  (Gompt.  rend.,  1927,  184.  193 — 195). — The 
met  hod  previously  described  (A.,  1925,  ii,  611)  has  been 
applied  to  the  analysis  of  the  spark  spectra  of  bromine 
lie  tween  the  rod  and  extreme  ultra-violet  regions.  A 
few  are  rays  of  long  wave-length  and  numerous  spark 
rays  extending  into  the  extreme  ultra-violet  region 
were  observed.  The  latter  fall  into  two  distinct 
groups  (the  wave-lengths  and  intensities  of  which 
are  given  in  full),  and  are  attributed  to  the  ionised 
atoms  Br  ii  and  Br  m.  A  few  of  the  rays  observed 
in  the  same  region  are  due  to  a  higher  degree  of 
excitation.  J.  Grant. 

Spectrum  of  krypton,  in  the  extreme  ultra¬ 
violet,  L.  B.  Tayt.or  (IVoc.  Nat.  Acad.  Sci.,  1926, 
12.  658 — 659). — The  following  wave-lengths  are 
recorded  ;  1255-87, 1164-90, 1074-52, 1067-11, 1051-97, 
104T3S,  and  1003-46  A,,  the  first  two  being  resonance 
lines.  The  frequency  difference  for  the  resonance 
pair  is  4930,  a  value  repeated  in  other  parts  of  the 
spectrum.  J.  S.  Carter. 

Flash  arc  spectrum  of  rubidium.  F.  H.  New¬ 
man  (Phil.  Mag..  1927,  [viil,  3,  229 — -255). — With  an 
applied  voltage  of  120  volts  and  at  a  pressure  below 
10~®  mm,,  an  intermittent  arc  could  be  struck  between 
an  iron  anode  and  a  rubidium  cathode.  The  radiation 
from  this  arc  comprised  69  lines  from  6517  to  3081-6 
A.,  and  included  most  of  the  enhanced  lines  of 
rubidium  as  well  as  the  ordinary  are  lines.  All  the 
spark  lines,  with  the  exception  of  those  at  3851-9. 
3833-94,  3492-5,  3321-61,  and  3286-6  A.,  noted  by 
Kxner  and  Haschek,  and  all  the  induction  spectral 
lines  noted  by  Dnnoyer  (A.,  1922,  ii,  729),  appear  in 
the  flash  are  spectrum.  A  bright  line  at  4763  A. 
has  not  been  reported  by  previous  experimenters. 
The  optical  centre  of  the  group  of  enhanced  lines 
developed  in  the  flash  are  is  in  the  neighbourhood  of 
4070  A.  The  spectrum  is  analogous  to  the  red 
krypton  arc  spectrum  and  points  to  a  similarity  in 
structure  between  the  ionised  rubidium  and  the 
normal  krypton  atoms.  A,  B.  Mitchell, 

Intensity-ratio  for  the  doublets  in  the  principal 
series  of  the  alkali  metals,  H.  Konx  and  H. 
Oanob  (Physika-1.  1926,  27,  819— 825).— The 
relative  intensities  of  the  components  of  doublets  in 
the  principal  series  of  rubidium  and  caesium  have  been 
measured  when  the  lines  arc  excited  in  a  flame.  The 
results  do  not  agree  with  the  values  expected  on  the 
Wis  of  the  Burger  Dorgelo  relationships  between 
intensity  and  inner  quantum  numbers.  The  question 
fe  discussed  as  to  whether  the  number  of  centres 
concerned  in  line  emission  from  the  flame  is  so  small 
that  the  relative  intensity  of  the  doublet  components 
is  unaffected  by  the  characteristic  absorption.  The 
"  line  absorption  ' '  has  been  investigated  for  the 
components  at  the  same  time  as  the  brightness  of 
the  line.  XX  hen  the  line  absorption  becomes  very 
small,  the  observed  intensity  ratio  of  the  doublet 
components  corresponds  with  the  v‘  true  ”  ratio  for 


a  very  small  number  of  centres.  The  line  absorption 
does  not,  however,  become  zero,  and  the  Gouy- 
Ladenburg-Reiche  relations  between  line  absorption 
and  number  of  centres  can  be  compared  with  experi¬ 
ment  .  The  intensity  ratio  is  not  constant  at  2  : 1 ,  but 
increases  with  increasing  term  number  in  the  principal 
series  (cf.  A.,  1922,  ii,  6,  194, 242).  R.  A.  Morton. 

Intensity-ratio  for  the  doublets  in  the  principal 
series  of  the  alkali  metals.  C.  Ftchtbacee  and 
H.  Meier  (Physikal.  Z.,  1926,  27,  853— S56).— Both 
in  respect  of  the  shape  of  the  curve  and  the  ratio  of 
half -breadths,  the  broadening  of  the  D-lines  of  sodium 
through  the  presence  of  foreign  gases  (hydrogen, 
argon,  nitrogen)  resembles  the  broadening  for  the 
2537  line  of  mercury  under  similar  conditions.  It  is 
shown  by  experiments  on  the  broadening  of  absorption 
lines  in  the  principal  series  of  caesium  by  foreign 
gases  that  the  intensity  ratio  of  the  doublets  does  not 
conform  with  the  expected  2 :  l  value.  The  ratio 
actually  increases  to  5-6  :  1  for  the  third  pair  in  the 
series.  R.  A.  Morton. 

Is— nui  Series  of  cresium  and  the  other  alkali 
metals.  G.  M.  Shrcm,  N.  M.  Carter,  and  H.  W. 
Fowler  (Phil.  Mag.,  1927,  [vii],  3,  27— 31).— It  has 
been  shown  that  the  Is— md  combination  lines  of  the 
alkali  metals  can  be  excited  directly  by  means  of  a 
direct-current  arc  between  carbon  electrodes  well 
coated  with  a  salt  of  the  alkali  metal.  By  this  means, 
six  members  of  the  Is— md  series  of  csesium  between 
6S94-7  and  3391  A,,  not  previouslv  observed  in 
emission,  have  been  obtained.  The*  measurements 
are  in  good  agreement  with  the  values  calculated  from 
Fowler's  “  Report  on  Series  Spectra.”  The  observed 
wave-lengths  are  approximately  the  same  as  those 
obtained  by  Sowcrby  and  Barrett  (A.,  1926,  213) 
in  absorption  experiments.  It  is  suggested  that  the 
great  differences,  found  by  Sowcrby  and  Barrett, 
between  observed  and  calculated  values  have  arisen 
from  the  omission  by  these  authors  of  the  ordinary 
vacuum  correction  for  their  calculated  wave-lengths, 

A.  E.  Mitchell. 

Regularities  in  the  arc  spectrum  of  lanthanum. 
W.  F.  Meggers  (J.  Washington  Acad.  Sci.,  1927, 
17,  25 — 35). — The  relative  terms,  comprising  48 
levels  in  the  La  x  spectrum,  the  corresponding  energies, 
level  separations,  and  term  combinations  have  been 
tabulated  from  data,  shortly  to  be  published  by  the 
author  and  by  King  and  Carter,  relating  to  the  arc 
spectrum  of  lanthanum.  The  spectrum  of  lanthanum 
is  compared  with  the  spectra  of  scandium  and  of 
yttrium.  R.  W.  I/tnt. 

Arc  spectrum  of  europium.  Measurements 
made  at  normal  pressure  between  3100  and 
2200  I.A.  S.  Pina  »e  Retries  (Gompt.  rend..  1927, 
1S4.  87— 89 :  cf.  A.,  1926,  986). — A  list  of  rays 
belonging  to  -europium  and  their  intensities  is  given 
for  wave-lengths  of  range  3100 — 2200  I.A.  Urb&in's 
pure  europium  gave  more  lines  than  Auer's  mixed 
europium.  Lines  obtained  by  previous  investigators 
which  were  not  found  by  the  author  are  errors  crated 
and  attributed  to  impurities,  part  tend  ariv  iron. 

\J.  Grant. 

Continuous  spectrum  of  mercurv.  B.  Yolk- 
etnger  (Gompt,  rend.,  1927,  184,  150 — 151). — A 
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relation  between  the  intensity  of  radiation  of  the 
continuous  spectrum  of  mercury  and  the  frequency 
is  deduced  mathematically  from  the  author's  hypo¬ 
thesis  of  the  distribution  of  energy  in  the  visible 
portion  of  the  continuous  spectrum  of  mercury 
vapour.  The  curve  obtained  is  in  satisfactory 
agreement  with  that  given  by  the  experimental  results. 
The  theory  postulates  the  existence  of  vibrators 
composed  of  groups  of  atoms,  formed  as  a  result  of 
atomic  excitation  by  the  spectral  rays,  and  subsequent 
production  of  a  dipole  capable  of  uniting  with  a 
neutral  or  other  excited  atom.  J.  Ghaut. 

Line  spectra  of  the  isotopes  of  mercury  and 
chlorine.  F.  A.  Jenkins  (Physical  Rev.,  1927,  [ii], 
29,  30 — 58). — The  lines  5461,  4359,  4078,  and  4047  A. 
of  two  sample-pairs  of  mercury  of  at.-wt.  differences 
!)•  124  and  0-180,  respectively,  showed  no  shift  greater 
than  3  X  IQ"4  A.,  and  the  first  two  showed  no  differences 
in  the  relative  intensities  of  the  satellites.  With 
chlorine,  shifts  of  the  order  of  0-001  A.  were  obtained, 
the  at.-wt.  difference  of  the  sample-pair  being  0-097. 
For  chlorine,  the  discharge  tube  was  provided  with  a 
trough-shaped  platinum  cathode  on  which  silver 
chloride  was  fused ;  the  tube  was  then  highly  evacuated 
and  filled  with  hydrogen  at  1  mm.  pressure. 

A.  A.  Eldrldge. 

Intensity  changes  in  the  lines  of  a  mercury 
triplet.  S.  Esk eland  (Physikal.  Z.,  1927,  28, 
89—92).! — The  triplet  5461  (2pa-2s),  4358  (2p2-2s), 
4047  (2p1—2-i)  lias  been  investigated.  The  relative 
intensities  of  the  lines  are  not  changed  when  the 
applied  voltage  is  changed  from  120  to  460.  On  the 
other  hand,  at  temperatures  of  37°  and  83°,  which 
correspond  with  pressures  of  mercury  in  the  ratio 
1  :  25,  the  intensities  are  affected  as  follows  :  at  37°, 
4-9,  24-4,  3-0;  at  83°,  5-8,  18-4,  3-3,  for  X  5461, 
4358,  and  4047,  respectively.  The  middle  component 
decreases  in  intensity,  whilst  the  extreme  lines  increase 
as  the  temperature  is  increased.  R.  A.  Morton. 

[Intensity  changes  of  the  lines  of  a  mercury 
triplet.]  L.  Vegard  (Physikal.  Z.,  1927,  28, 

92 — 93 ;  of.  preceding  abstract). — The  significance  of 
Eskeland’s  results  is  pointed  out.  The  intensity- 
distribution  within  the  triplet  certainly  varies,  but 
whether  the  effect  of  pressure  is  to  be  ascribed  to 
collisions  or  to  absorption  is  not  yet  clear. 

R.  A.  Morton. 

Magnetic  separation  of  the  mercury  line  5770 
into  a  nonet  of  special  type.  H.  Nagaoka  and 

T.  Mishima  (Proc.  Imp.  Acad.  Tokyo.  1926.  2,  479 — 
480). — When  resolved  in  a  field  of  27,000  gauss, 

the  ^-components  consist  of  a  triplet  in  which  the 
separation  amounts  to  ±0-083  A.,  and  in  which  the 
n-components  are  symmetrically  situated  about  the 

initial  position  of  the  line,  and  consist  each  of  three 
components  separated  from  the  initial  line  by  ±1  0, 
±1-083,  and  ±1-66  A.  R.  W.  Lent. 

Auroral  green  line  5577  A.  D.  A.  Keys 
(Nature,  1927,  119,  162). — -The  results  of  McLennan, 
McLeod,  and  McQuarrie  (A.,  1926,  985),  indicating 
that  the  line  is  primarily  due  to  oxygen,  are  confirmed. 

A.  A.  Bldridge. 

Intensity  and  width  of  spectral  lines.  B. 
Trump y  (Z.  Physik,  1026,  40,  594 — 617;  cf.  A., 


1926,  101;  Holtsmark,  Aid.,  102). — Results  with 
mercury  vapour  instead  of  sodium,  as  in  the  earlier 
experiments,  lead  to  the  same  conclusions.  Different 
foreign  gases  were  introduced,  the  total  pressure  being 

kept  constant  whilst  the  pressure  of  mercury  vapour 
was  varied.  The  total  widening  is  satisfactorily 
accounted  for  as  the  sum  of  the  effects  due  to  collision’s 
and  the  coupling  of  the  electric  fields  of  the  molecules. 

E.  B. 

Spectral  series  of  bismuth.  V.  Thgrsen  (Z. 
Physik,  1926,  40,  642— 647).— With  the  help  of  some 
new  lines,  the  terms  and  combinations  of  the  spectrum 
are  worked  out  and  a  scheme  is  constructed. 

E.  B.  Lcnr  >.w. 

Wave-length  of  ruthenium  KBV  F,  H.  Torino 
(Chem.  News,  1927,  134,  49). — The  wave-length  of 
this  line  has  been  determined  from  the  values  assigned 
by  Auger  and  Dauvillier  to  the  K  lines,  from  the 
exact  values  of  JTcq  and  Ka and  from  the  values  of 
(vR~x)1  -  of  the  K  series.  The  mean  of  these  and  of 
the  author’s  experimental  value  (cf.  this  vol.,  87) 
is  0-57158  A.  R.  W.  Lent. 

Satellites  of  lines  of  X-rays.  D.  Coster  and 
M.  J.  Drcyvesteyn  (Z.  Physik,  1927,  40,  765—  774). 
—A  new  X-ray  tube  is  described  for  fluorescence 
observations,  with  which  satellites  could  be  observed 
on  the  hard  side  of  the  lines,  although  the  intensity 
was  less  than  that  obtained  by  cathode-ray  excitation. 
The  existence  of  these  satellites  indicates  the  simul¬ 
taneous  ejection  of  two  electrons  from  the  inner  ring 
of  the  atom.  The  satellites  on  the  soft  side  of  the 
lines  possessed  normal  intensity.  Their  interpretation 
is  discuB-sed.  E.  B.  Lgdlam. 

Absorption  in  the  region  of  soft  X-rays.  E.  R. 
Laird  (Physical  Rev.,  1927,  [ii],  29,  41—49).— The 
energy  of  soft  X-rays  from  a  tungsten-coated  nickel 
target  varies  approximately  as  the  square  of  the 
potential  from  40  to  610  volts.  Experiments  with 
thin  celluloid  films  support  the  view  that  the 
absorption  varies  as  the  cube  of  the  wave-length,  and 
that  X- absorption  discontinuities  in  celluloid  occur 
between  300  and  600  volte.  Values  of  g/p  for  air 
are  corrected  (cf.  Laird  and  Barton,  ibid.,  1920,  fii], 
15,  303)  to  6-0,  6-25,  7-0,  7-6  X  103  at  600,  500,  400, 
300  volte,  respectively;  for  hydrogen,  a/p  is  about 
1-8x10*.  A.  A.  Eldridge. 

Anomalous  Zeeman  effect  of  the  mercury  line 
5791  and  its  satellite  0-124.  H.  Nagaoka  and 

T.  Mtshima  (Proc.  Imp.  Acad.  Tokyo,  1926,  2,  383— 
386). — The  behaviour  of  the  line  5791  and  its  satellite 
0-124  has  been  examined  by  an  interferential  spectro¬ 
scope  in  fields  up  to  32,000  gauss.  R.  W.  Lent. 

Stark  patterns  observed  in  helium.  J.  S. 
Foster  (Proc.  Roy.  Soc.,  1927,  A,  114,  47 — 85:  cf. 
A.,  1924,  ii,  511,  798;  1925,  ii,  831). — Four  Stark 

patterns,  each  constant  within  its  appropriate 
spectral  series,  have  been  found  in  parhelium  and 
orthohelium.  A  detailed  analysis  of  these  effects 
supports  the  Bohr  perturbation  theory  of  the  Stark 
effect  as  developed  by  Kramers,  which  predicts 
corrections  between  the  fine  structure  of  the  hydrogen 
lines  and  the  components  observed  -  in  high  fields. 
The  general  characteristics  of  the  Stark  effect  in  both 
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hydrogen  and  helium  are  reviewed,  and  found  to 
differ  mainly  in  the  range  of  field  strength  at  which 
the  more  interesting  features  appear.  The  work  may 
be  regarded  as  an  extension  to  the  observations  of 
Stark  and  Nyquist,  but  definite  reasons  are  advanced 
for  an  extensive  revision  of  the  analyses  reported 
by  Takamine  and  Kokubu  (A.,  1919,  ii,  379).  A 
modified  Lo  Surdo  discharge  tube  is  described. 

L.  L.  Bircumshaw. 

Dielectric  constant  and  Stark  effect  for  poly¬ 
atomic  dipolar  gases  with  symmetrical  mole¬ 
cules  according  to  the  wave-mechanics.  C. 
Maxnerack  (Physikal.  Z.,  1927,  28,  72 — 84). — 
Mathematical.  The  wave-mechanics  and  the  matrix 
mechanics  lead  equally  to  tho  conclusion  that  the 
dielectric  constant  of  an  ideal  polyatomic  gas  with 
two  equal  principal  moments  of  inertia  approaches 
the  values  indicated  for  high  temperatures  by  the 
classical  theory  of  Langevin  and  Debye. 

R.  A.  Morton. 

Stark-Lunelund  effect.  A.  Weigl  (Ann.  Physik, 
1927,  [iv],  82, 1 — 15). — The  light  emitted  by  hydrogen 
canal  rays  is  polarised  so  that  the  component  vibrating 
in  a  direction  parallel  to  the  direction  of  motion  is 
30%  stronger  than  tho  component  at  right  angles. 
The  polarisation  is  due  to  the  moving  atoms.  An 
increased  potential  or  pressure  causes  a  changed 
intensity  of  the  polarisation  induced  in  this  way. 
The  polarisation  persists  in  spite  of  collisions  between 
moving  and  stationary  atoms.  Canal  rays  in  nitrogen 
and  in  oxygen  exhibit  no  polarisation. 

R.  A.  Mokton. 

Polarisation  of  canal-ray  light.  R.  Dopel  and 
R.  vox  Hiesch  (Ann.  Physik,  1927,  [iv],  82,  16—24). 
— Hydrogen  canal  rays  in  air  exhibit  a  polarisation 
of  1-12  for  H-j  which  is  independent  of  pressure, 
whilst  for  the  nitrogen  4709  band  the  value  is  1-00. 

For  air  canal  rays  in  hydrogen,  there  is  no  polaris¬ 
ation.  For  atomic  hydrogen  in  molecular  hydrogen 
the  value  falls  from  1-37  at  3600.  volts  to  1-11  at 
32,000  volts.  For  hydrogen  in  oxygen,  the  value 
l*16fi;001  is  independent  of  pressure  and  voltage. 
These  and  other  results  indicate  that  the  polarisation 
of  the  emitted  light  depends  on  the  nature  of  both  the 
gases  present  and  is  in  general  absent  in  the  absence 
of  an  exciting  gas.  R.  A.  Morton. 

Intensities  in  the  Stank  effect  of  helium.  J.  M. 
Dewey  (Physical  Rev.,  1926,  [ii],  28,  1108—1124).— 
The  observed  intensities  of  the  helium  lines  2 P—nM, 
2 P—nm,  and  25-4,1/ ,  where  n= 4,  5,  6,  7  ;  3I=P,  D, 
F,  etc.,  are  in  agreement  with  values  calculated  by 
application  of  the  quantum  theory  of  dispersion  to 
the  Stark  effect.  A.  A.  Eldridge. 

Critical  potentials  and  the  heat  of  dissociation 
of  hydrogen  as  determined  from  its  ultra-violet 
hand  spectrum.  E.  W.  Witmer  (Physical  Rev.. 
1926,  [ii],  28,  1223— 1241).— See  A.,  1926,  552. 

Electron  collisions  in  carbon  monoxide.  F.  L. 
Mohlef.  and  P.  D,  Foote  (Physical  Rev.,  1927,  [ii], 
29,  141—144). — Tho  authors’  values  of  the  critical 
potentials  for  electron  impact  in  carbon  monoxide 
(“  Origin  of  Spectra,”  1922,  188)  are  correlated  with 
recent  analyses  of  the  carbon  monoxide  band  spectrum. 
The  resemblance  of  carbon  monoxide  to  metals  of  the 


second  periodic  group  is  in  accord  with  the  spectral 
classification  which  makes  the  6-volt  level  a  3P  state 
and  the  8-volt  level  a  XP  state.  A.  A.  Eldridge. 

Photo-electric  electron  emission  and  the 
optical  absorptive  power  of  potassium  in  relation, 
to  the  gas  content  of  the  metal.  R.  Fleischer 
(Ann.  Physik,  1927,  [iv],  82,  75 — 86). — The  selective 
photo-electric  emission  of  electrons  is  connected 
with  the  use  of  light  so  polarised  that  the  electric 
vector  is  parallel  to  the  plane  of  incidence  of  the 
component.  Outgassed  potassium  exhibits  a  maxi¬ 
mum  of  selective  absorption  and  of  photo-electric 
emission  at  313  (iu  under  these  conditions,  whereas 
if  the  metal  is  allowed  to  absorb  hydrogen,  the 
selective  emission  and  absorption  occur  near  436  mi. 
When  the  photo-electric  emission  is  plotted  against 
the  absorption  at  different  wave-lengths,  there  is  no 
selectivity  for  the  outgassed  metal,  but  with  the 
hydrogen  containing  potassium,  the  maximum  is 
enhanced.  When  the  electric  vector  is  perpendicular 
to  the  plane  of  incidence,  both  the  photo-electric 
electron  emission  and  the  light  absorption  show  no 
selectivity.  If  instead  of  a  plane  mirror  a  black 
body-cell  is  used,  the  outgassed  metal  exhibits  the 
normal  photo-electric  emission,  whereas  if  hydrogen 
is  present,  the  maximum  occurs  at  436  jjui.  This 
selective  effect  also  occurs  with  unpolarised  light  if 
hydrogen  is  present.  R.  A.  Morton. 

Experimental  evidence  of  the  thermal  ionis¬ 
ation  of  elements.  M.  N.  Saha,  N.  K.  Sitr,  and 
K.  Mazumdar  (Z.  Physik,  1926,  40,  648—651).— 
Metal  vapour  was  distilled  from  a  small  silica  furnace 
into  a  graphite  vacuum  furnace  which  could  be 
maintained  at  2000°.  A  potential  of  1  volt  across 
two  graphite  plates  in  the  latter  furnace  produced 
no  current  for  mercury,  zinc,  or  cadmium,  but  for 
sodium  or  potassium  a  current  was  obtained  large 
enough  to  be  measured  with  a  milliammeter. 

E.  B.  Ludlam. 

Thermionic  experiments  with  a  new  source 
of  positive  ions.  C.  H.  Kunsman  (Proc.  Nat. 
Acad.  Sci.,  1926,  12,  659—662  ;  cf.  A.,  1926,  218,  685, 
769). — A  further  study  of  the  positive  ion  and  the 
electron  emission  from  reduced  iron  oxide-alkali 
or  alkaline-earth  oxide  mixtures.  Both  types  of 
emission  satisfy  Richardson’s  equation  over  a  con¬ 
siderable  temperature  range.  As  before,  the  surface 
is  defined  in  terms  of  <£>+  and  the  equivalent 
voltages  of  the  work  function  for  the  vaporisation 
of  a  positive  ion  and  an  electron,  respectively.  For 
caesium  and  potassium,  the  values  of  <f>±  are  1-96 
and  2-10  volts,  respectively.  Measurements  with 
thoroughly  reduced  iron-barium  mixtures  show  that 
the  hot  surface  is  a  constant  source  of  positive  ions 
when  used  as  anode,  and  of  electrons  when  used  as 
cathode,  the  values  of  and  <£_  being  2-12  and  3-49 
volts,  respectively.  Somewhat  similar  results  were 
obtained  with  calcium  and  strontium.  Whenever 
it  was  found  possible  to  measure  both  positive  ion 
and  electron  currents  for  the  same  surface,  4>~  was 
found  to  he  greater  than  <j>+ .  At  high  temperatures, 
an  appreciable  vaporisation  of  iron  occurs,  but  only 
in  the  form  of  neutral  atoms.  It  is  concluded  that 
when  an  element  is  vaporised  from  a  surface,  the 
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vaporisation  will  be  in  the  form  of  positive  ions  if 
the  electron  work  function  tf>~  of  the  surface  is  greater 
than  the  potential  tending  to  hold  the  outer  electron 
to  the  atom  vaporised.  With  barium-iron  mixtures, 
«£_  is  not  sufficient  to  remove  both  outer  electrons, 
since  no  doubly-charged  ions  were  observed  in  mass- 
spectrograph  studies.  Positive  ion  emission  is  largely 
an  interface  phenomenon  and  confined  to  a  small  part 
of  the  total  surface.  J.  S.  Carter. 

Continuity  of  existence  [of  electrons].  D.  B. 
Hair  (Nature,  1927,  119,  199). — The  theory  of 
relativity  indicates  that  the  existence  of  electrons  is 
discontinuous.  A.  A.  Eldridge. 

Orbits  and  radiations  of  hydrogen  electrons. 
T.  Engset  (Ann.  Physik,  1927,  [iv],  82,  143—154, 
184 — 190). — Theoretical.  R.  A.  Morton.  . 

Deformation  of  electronic  orbits  in  crystalline 
salts.  K.  Eajans  (Rocz.  Chem.,  1926,  6,  396 — 
403). — Examples  are  given  where  measurements  of 
the  refraction  of  alkaline-earth  fluorides  indicate 
various  degrees  of  deformation  of  electronic  orbits. 

R.  Truszkowski. 

Electrical  discharge  and  the  radiations  emitted 
by  gases  and  solids  bombarded  by  slow  electrons . 
A.  Dauvillier  (J.  Phys.  Radium,  1926,  [vi],  7, 
369 — 389). — A  detailed  account  of  work  published 
earlier  (cf.  A.,  1926,  330,  1196),  to  which  is  added  a 
section  on  the  bombardment  of  solids.  Slow  electrons 
give  rise  to  a  spectrum  showing  a  feeble  continuous 
background  and  intense  characteristic  lines,  as  found 
in  the  region  of  short-wave  X-rays.  The  continuous 
spectrum  appears  to  be  governed  by  a  diSeront  law. 
Various  precautions  are  outlined  which  increase 
the  accuracy  of  measurements  of  critical  emission 
potentials,  so  that  a  new  method  is  available  for 
determining  the  principal  levels  of  low  energy  for 
both  light  and  heavy  elements.  Seven  elements 
from  boron  to  thorium  have  been  studied  in  this  way. 

R.  A.  Morton. 

Attribution  to  the  secondary  electrons  of  the 
action  of  X-rays  on  micro-organisms.  J.  J. 

Trillat  (Compt.  rend.,  1927,  184,  170—172).— 
Results  of  experiments  show  that  the  bactericidal 
action  of  secondary  X-rays  is  due  almost  entirely  to 
the  bombardment  of  the  microbes  by  the  electrons 

arising  from  the  radiator.  W.  Robson. 

Cross-sectional  curve  of  hydrogen  chloride  for 

slow  electrons  and  its  comparison  with  the 
argon  curve.  E.  Bruche  (Ann.  Physik,  1927,  [iv], 

27,  25 — 38). — The  curve  cross-sectional  area-electron 
velocity  in  volt1'2  for  hydrogen  chloride  shows  a 
maximum  at  3  volt1'2.  A  special  apparatus  has  been 
devised  and  a  new  source  of  error  in  the  change  of 
cross-section  with  time  is  disclosed.  In  general 
character,  the  curves  for  hydrogen  chloride  and 
argon  are  closely  similar  and  show  maxima  at  velocities 
of  3  volt1'2  and  3-5  volt1'2,  respectively.  Hydrogen 
shows  a  maximum  at  1  volt12,  and  it  does  not  appear 
to  affect  the  curve  for  hydrogen  chloride.  The 
argon  curve  corresponds  with  that  due  to  the  other 
rare  gases,  and  the  effect  is  ascribed  to  the  completed 
outer  shell  of  eight  electrons.  The  comparison  of 
argon  with  hydrogen  chloride  with  its  similarly 


completed  octet  supports  this  view  if  the  resemblance 
between  the  curves  is  not  fortuitous. 

R.  A.  Morton. 

Ionic  mobilities  in  ammonia-hydrogen  mix¬ 
tures  and  an  anomalous  effect  of  ammonia. 
L.  B.  Loeb  (Proc.  Nat.  Acad.  Sei.,  1926,  12,  677 — 
684;  cf.  A.,  1925,  ii,  7;  1926,  219;  this  vol.,  86; 
Erikson,  A.,  1925,  ii,  6). — Traces  of  ammonia  in 
hydrogen  and  air  attach  themselves  to  positive  ions 
to  form  a  protective  cluster  of  one  or  more  molecules, 
which  prevents  the  attachment  of  other  bulky 
molecules  and  raises  the  mobility  of  the  positive  ion 
by  as  much  as  30%  without  affecting  the  negative 
ion.  In  the  presence  of  ether,  however,  the  ether 
molecule  is  preferentially  attached,  and  the  observed 
mobility  is  that  due  to  the  superposed  retarding  effect 
of  ether  and  ammonia  molecules  in  hydrogen  or  air 
on  a  positive  ion  carrying  an  ether  molecule  (or 
molecules).  The  mobilities  of  both  ions  in  ammonia- 
hydrogen  mixtures  decrease  with  increasing  concen¬ 
tration  of  ammonia,  the  decrease  following  no  simple 
law.  The  results  are  discussed  and  the  importance 
of  minute  traces  of  foreign  gases  in  work  of  this  type 
is  emphasised.  J.  S.  Carter. 

Ionisation  of  gases  and  the  Saba  equation.  G. 
HoMks  (Bull.  Acad.  rov.  Belg.,  1926,  [v],  12,  422 — 
428). — Mathematical.  The  application  of  the  Saha 
equation  to  the  ionisation  and  excitation  of  gas 
molecules  is  considered.  C.  H.  D.  Clark. 

Phenomenon  of  ionisation  of  mercury  vapour 
at  low  pressures.  R.  Moens  (Bull.  Acad.  roy. 
Belg.,  1926,  [v],  12,  429 — 436). — Experiments  have 
been  conducted  on  the  ionisation  currents  set  up 
when  mercury  ions,  produced  by  the  impact  of 
electrons  from  a  heated  filament,  fall  on  suitably 
placed  anodes,  the  relation  between  applied  P.D.  and 
current  being  determined.  It  is  found  that  no 
appreciable  currents  are  detected  until  the  ionisation 
potential  is  reached,  after  which  the  current  increases 
rapidly  with  increasing  P.D.  If  a  primary  stage  of 
increasing  P.D.  is  followed  by  a  second  stage  of 
decreasing  P.D.,  a  marked  hysteresis  occurs,  the 
current  being  always  stronger  for  a  given  P.D.  during 
the  second  than  during  the  primary  stage.  A  subse¬ 
quent  temporary  increase  of  current  is  generally 
observed  during  the  second  stage. 

C.  H.  D.  Clark. 

Distribution  of  intensity  in  a  positive-ray 
spectral  line.  I.  M.  C.  Johnson  (Ann.  Physik, 
1926,  [iv],  81,  666—680;  Proc.  Physical  Soc.,  1926, 
38,  324 — 334). — The  extreme  faintness  of  the  light 
emitted  by  positive  rays  has  hitherto  required  the 
use  of  instruments  of  low  resolving  power,  so  that  the 
Stark  and  Doppler  effects  have  been  difficult  to 
investigate  for  positive  rays. 

A  technique  has  been  developed  employing  inter¬ 
ference  analysis,  the  Merton  wedge  method  for 
determining  intensity  distribution,  and  a  relatively 
intense  light  source.  The  design  of  the  tube  and 
cathode  necessary  for  an  intense  positive-ray  light 
and  the  control  of  the  intensity  ratio  of  the  Balmer 
and  many-lined  spectra  are  discussed  in  detail.  The 
new  technique  discloses  a  line  structure  differing  from 
that  observed  in  ordinary  discharge  tube  spectra. 
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Tiie  explanation  of  the  structure  in  terms  of  Doppler 
and  Stark  components  is  compared  with  the  theory  of 
broadened  lines  in  ordinary  discharge  tube  spectra. 

R.  A.  Morton. 

Distribution  of  intensity  in  a  positive-ray 
spectral  line.  II.  M.  0.  Johnson  (Proe.  Physical 
Soc.,  192C,  39,  26—38;  cf.  preceding  abstract). — 
Work  is  continued  with  the  apparatus  described 
previously.  The  direction  of  observation  is  here 
longitudinal,  in  order  to  isolate  the  Doppler  effect 
in  the  “moving”  spectrum;  accordingly,  a  6-prism 
spectrograph  is  substituted  for  the  echelon  previously 
used.  The  results  arc  added  to  those  of  Stark, 
Paschen,  Wilsar,  and  KrelTt  on  the  same  spectrum, 
and  the  uncertainties  in  identifying  atomic  and 
molecular  carriers  are  analysed.  The  distribution 
of  velocities  among  the  particles  contributing  to  the 
“  moving  ”  spectrum  is  compared  with  the  distribu¬ 
tion  of  velocity  in  positive  rays  measured  by  the 
electromagnetic  method.  The  appearance  of  the 
many-lined  spectrum  of  hydrogen  in  the  positive 
rays'and  the  ratio  of  intensity  of  the  “  moving  ”  and 
“resting”  spectra  are  considered.  The  inverse 
square  law  of  probability  of  electron  capture,  and 
some  consequences  of  the  work  of  Wien  and  Riichart, 
are  the  most  likely  controlling  factors  in  the  several 
phenomena.  C.  J.  Smithells. 

Scattering-absorption  of  hydrogen  positive 
rays  on  passage  through  hydrogen.  G.  P. 
Thomson  (Z,  Physik,  1920,  40,  652;  cf.  Conrad,  A., 
1926,  990). — Conrad’s  criticisms  are  answered  and 
the  improbability  that  his  results  are  accurate  is 
indicated.  E.  B.  Ledlam. 

Passage  of  positively-charged  particles  through 
helium.  A.  J.  Dempster  (Phil.  Mag.,  1927,  [vii], 
3,  115 — 127). — A  study  of  the  passage  of  very  slow 
positively-charged  particles  through  helium  has  shown 
that  protons  having  velocities  corresponding  with 
P.D.  between  14  and  900  volts  pass  through  a  large 
number  of  helium  atoms  without  neutralisation  and 
with  only  slight  changes  in  velocity  or  direction. 
The  loss  of  energy  in  penetrating  the  atom  is  probably 
less  than  that  corresponding  with  0-5  volt  per  collision. 
When  hydrogen  is  mixed  with  helium,  hydrogen- 
molecule  ions  are  dissociated  with  a  free  path  for 
dissociation  about  nine  times  the  free  path  calculated 
on  the  kinetic  theory  for  900- volt  protons.  Helium 
ions  arc  neutralised  after  about  the  first  collision. 

A.  E.  Mitchell. 

Mobility  of  ions  in  solution  with  particular 

reference  to  the  separation  of  isotopes.  E.  R. 

Jette  {Phil.  Mag.,  1927,  [vii],  3,  258—269). — Avail¬ 
able  theoretical  and  experimental  material  on  the 
possibility  of  separating  isotopes  by  methods  depend¬ 
ing  on  an  assumed  influence  of  the  different  masses  of 
isotopic  ions  on  their  mobilities  in  solution,  is  examined. 
It  is  concluded  that  an  experimental  detection  of  a 
difference  in  the  mobility  of  isotopic  ions  in  solution 
is  impossible  by  any  method  at  present  available. 

A.  E.  Mitchell. 

Seventh  report  of  the  German  committee  on 
the  determination  of  atomic  weights.  M.  Boden- 
stein,  0.  Hahn,  0.  Honigschmio,  and  R.  J.  Meyer 
(Ber,,  1927,  60,  [B],  1 — 20). — The  report  comprises 


a  criticism  of  measurements  of  atomic  weight  by 
physico-chemical  methods  [mainly  a  reply  to  Moles 
(A,,  1926,  654)]  and  by  chemical  gravimetric  processes, 
and  discussion  of  the  progress  in  the  isotope  question 
as  far  as  ordinary,  non-radioactive  elements  aro 
concerned.  Alterations  in  the  German  atomic 
weight  table  of  1926  are  not  suggested.  H.  Wren. 

Weight  of  the  litre  and  atomic  weight  of  argon. 
E.  Moles  (Ber.,  1927,  60,  [J?],  134— 138).— The 
atomic  weight,  A— 39-88,  adopted  by  the  German 
Commission  (1923)  is  based  on  the  weight  of  the  litre 
of  crude  argon,  and  is  certainly  low.  The  most 
probable  weight  of  the  litre  of  pure  gas  is  1-7833  ± 
0-0001  g.,  from  which  the  atomic  weight  A  ==39-94 
is  deduced ;  this  is  regarded  as  a  minimal  value. 

H.  Wren. 

Density,  compressibility,  and  atomic  weight 
of  nitrogen.  G.  P.  Baxter  and  H.  W.  Stark¬ 
weather. — See  this  vol.,  194. 

Determination  of  the  half-value  period  of 
polonium.  M.  A.  Da  Silva  (Compt.  rend.,  1927, 
184,  197—199;  cf.  A.,  1926,  877).— A  constant 
saturation-current  in  pure  argon  ionised  by  the 
a-particles  from  polonium  is  obtained  at  50  volts. 
The  polonium  is  best  deposited  on  a  silver  plate  and 
covered  with  a  thin  mica  leaf.  Measurements  of  the 
rate  of  fall  of  the  saturation-current  during  8  months 
gave  a  value  for  the  half-value  period  of  polonium 
of  140-2  days.  This  agrees  with  most  recent 
determinations.  J.  Grant. 

Heat  of  radiation  of  radium.  (Mlle.)  A. 
Dorabialska  and  D.  K.  Yovanovitch  (Rocz.  Chern., 

1926,  6,  569—577). — The  heat  produced  by  the 
absorption  of  8-  and  y-rays  of  radium  by  aluminium, 
copper,  and  lead  is  measured  calorimetrically.  The 
mean  coefficient  of  absorption  (fi/p)  for  [3 -rays  in 
aluminium  is  51-02,  the  values  for  the  two  different 
groups  of  j3-particles,  the  heats  of  radiation  of  which 
are  10-4  and  3-0  g.-cal.  per  g.  radium  per  hr.,  respect¬ 
ively,  being  73-8  and  19-5.  The  heat  of  radiation 
due  to  a-particles  is  129  g.-cal.  R.  TruSzkowski. 

Comparison  of  the  spectra  of  radon  with  those 
of  uranium  and  thorium.  H.  Nagaoka  and  T. 
Futagami  (Proe.  Imp.  Acad.  Tokyo,  1926,  2,  390 — 
394). — A  table  of  the  spectra  of  these  substances 
from  6204  to  3089  A.  compiled  from  the  data  of 
Rutherford  and  Royds,  Royds,  Watson,  and  Nys- 
wander,  Lind  and  Moore.  The  results  show  that 
in  the  published  spectra  of  uranium  and  of  thorium, 
lines  due  to  actinon  and  thoron  have  been  included. 

R,  W.  Lent. 

Joachimstal  pitchblende  residues  and  their 
capacity  for  emanating.  J.  Markl  (Physikal.  Z., 

1927,  28,  10— 12).— Direct  determinations  of  the 
radium  content  and  of  the  evolution  of  radon  in 
Joachimstal  pitchblende  residues  are  in  agreement 
with  those  calculated  from  the  uranium  content  and 
the  known  radium  -uranium  ratio.  R.  W.  Lent. 

Anomalies  associated  with  the  y-radiation  of 
radium-C.  K.  W.  F.  Kohlrausch  (Physikal.  Z., 
1927,  28,  1 — 10). — A  review  of  the  literature  dealing 
with  the  y-radiation  of  radium-C  in  which  the  photo¬ 
electric  computation  of  the  energy  distribution  in  the 
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line  spectrum  of  this  radiation  is  discussed  at  length. 
It  is  shown  that  this  distribution  is  in  general  agree¬ 
ment  with  observations  on  electron  scattering ; 
but  the  application  of  the  Compton-Debye  theory  to 
the  data  relating  to  absorption  and  scattered  radiation 
leads  to  considerable  discrepancies.  It.  W.  Lunt. 

Scattering  of  gamma  rays.  L.  H.  Clark 
(Nature,  1927,  119,  121 — 122). — Confirmatory  experi¬ 
ments  show  that  a  comparatively  soft  radiation  is 
produced  from  air  penetrated  by  gamma  rays.  The 
effect  on  numerical  results  of  lining  the  electroscope  is 
considered.  A.  A.  Eldridge. 

Method  of  making  H-particles  audible.  G. 
Ortner  and  G.  Stetter  (Physikal.  Z.,  1927,  28, 
70 — 72). — A  new  arrangement,  comprising  an  ionis¬ 
ation  chamber,  a  system  of  valve  amplification  con¬ 
nected  to  a  loud  speaker,  and  devices  to  reduce 
acoustical  and  mechanical  disturbances  is  described. 
The  noises  caused  by  the  entry  of  a-  and  H-particles 
can  be  distinguished,  and  the  method  appears  to 
possess  advantages  over  the  scintillation  method 
and  the  ordinary  ionisation  chamber. 

R.  A.  Morton. 

Synthesis  and  disintegration  of  atoms  as 
revealed  by  the  photography  of  Wilson  cloud 
tracks.  W.  D.  Harkins  and  H.  A.  Shaddgck 
(Proc.  Nat.  Acad.  Sci.,  1926,  12,  707—714;  cf.  A., 
1923,  ii,  720;  Blackett,  ibid.,  1925,  ii,  256). — A 
more  detailed  account  of  work  previously  published 
(this  vol.,  87). 

Breakdown  of  atoms  at  high  pressures.  P.  W. 
Bridgman  (Physical  Rev.,  1927,  [ii],  29,  188 — 191). — 
Thermodynamic  evidence  tends  to  indicate  that  in 
addition  to  atomic  dissociation  at  high  temperatures 
and  comparatively  low  pressures,  sufficiently  high 
pressures  are  also  capable  at  the  ordinary  temperature 
of  reducing  matter  to  an  electrical  gas  of  electrons 
and  protons.  A.  A.  Eldridge. 

Chemistry  of  lightning.  J.  Estalella  (Anal. 
Eis.  Quim.,  1926,  24,  587 — 599).— The  author  dis¬ 
cusses  the  chemistry  of  thunderbolts  and  lightning, 
and  suggests  that  during  the  passage  of  the  electric 
discharge  the  elements  present  in  the  air  may  suffer 
ultrachemical  change,  leading  to  the  transitory 
formation  of  unstable  atomic  groupings. 

G.  W.  Robinson. 

Structure  of  nickel.  H.  Collins  (Chem.  News, 
1927,  134,  81 — 85). — Speculative. 

Relation  between  the  reciprocal  impenetra¬ 
bility  of  matter  and  Pauli's  exclusion  principle. 
P.  Ehrenfest  (Nature,  1927,  119,  196). — Mathem¬ 
atical,  A.  A.  Eldridge. 

Spinning  electrons  and  protons.  H,  S.  Allen 
(Nature,  1927,  119,  237— 238).— It  is  postulated  that 
the  proton,  as  well  as  the  electron,  may  be  capable 
of  a  quantised  spin.  A  spinning  electron  is  one 
example  of  a  magneton;  a  quantised  magneton  was 
first  described  by  McLaren  (ibid.,  1913,  92,  165). 

A.  A.  Eldridge. 

Theory  of  the  spectra  of  diatomic  molecules. 
L.  Landau  (Z.  Physik,  1926, 40, 621 — 627). — Formulae 
are  obtained,  using  the  new  quantum  mechanics,  for 


the  frequencies  of  the  band  spectrum,  for  the  inten¬ 
sities,  and  for  the  Stark  and  Zeeman  effects. 

E.  B.  Ludlam. 

Electronic  states  and  band-spectrum  structure 
in  diatomic  molecules.  II.  Spectra  involving 
terms  essentially  of  the  form  li(p—a2).  R.  S. 
Mulliken  (Physical  Rev.,  1926,  [ii],  28,  1202 — 
1222). — Evidence  is  adduced  to  show  that  the  A1H, 
He2,  and  certain  other  bands  involve  rotational  terms 
essentially  of  the  form  B(j2— <r2),  the  chief  empirical 
properties  of  which  are  discussed.  Additional  con¬ 
firmation  is  afforded  of  Kratzer’s  interpretation  of  the 
violet  CN  bands.  The  A1H  bands  fall  under  the 
classification  1S—  XP;  it  is  predicted  that  the  fourth 
positive  CO  bands,  designated  AS—  bP  by  Birge,  will 
have  the  corresponding  structure  and  missing  lines. 
The  three-branch  “  series  ”  bands  of  helium  are  of  the 
1S—  XP  type,  the  three-branch  bands  6400  and  4546 
of  the  1P — hS  type  and  the  six-branch  band  5733 
of  the  1P—1D  type.  Revised  values  are  given  of 
various  constants  of  molecular  helium  in  its  different 
electronic  states.  The  band  spectra  of  the  alkalis 
and  the  halogens  are  considered ;  the  Naz  absorption 
bands  in  the  green,  and  probably  most  alkali  metal 
bands,  are  probably  bSf— 1P.  The  red  CN,  BO-a,  and 
CO+  comet  tail  bands  probably  have  a  structure 
essentially  the  same  as  that  of  the  ZnH,  CdH,  and 
HgH  bands,  and  characteristic  of  the  transition 
2S—2P^l2.  The  “  combination  ”  bands  of  BO  and 
C0+,  the  NO  third  positive  bands,  and  presumably 
Jevons’  SnCl  bands  probably  have  a  similar  struct  ure 
characteristic  of  2Pla~-2S  transitions.  The  OH,  CH, 
and  MgH  bands  are  discussed.  A.  A.  Eldridge. 

Interpretation  of  molecular  spectra.  F.  Htjnd 
(Z.  Physik,  1927,  40,  742— 764).— A  qualitative 
expression  for  those  features  of  band  spectra  which 
are  due  to  the  motions  of  the  electrons  is  obtained. 
A  system  with  one  degree  of  freedom  is  examined,  by 
the  aid  of  quantum  mechanics,  of  which  the  potential 
energy  has  several  minima.  The  conditions  for 
stationary  states  of  such  systems  are  considered,  and 
an  adiabatic  correspondence  is  established  between 
the  states  of  two  separated  atoms  or  ions,  of  a  diatomic 
molecule,  and  of  a  composite  atom  formed  by  the 
union  of  two  atomic  cores.  These  ideas  are  applied 
to  the  positively- charged  hydrogen  molecule,  the 
neutral  hydrogen  molecule,  and  to  polar  molecules 
such  as  sodium  chloride,  of  which  the  spectrum 
indicates  dissociation  into  two  oppositely-charged 
ions.  E.  B.  Ludlam, 

Measurement  of  absorptive  power.  E.  C.  C. 
Baly  and  R.  W.  Riding  (Proc.  Roy.  Soc.,  1927,  A, 
113,  709 — 716). — The  relative  merits  of  the  Hilger 
rotating  sector  photometric  method  and  the  Judd 
Lewis  sector  spectrophotometric  method  (J.C.S., 
1919,  105,  312)  for  the  determination  of  extinction 
coefficients  are  discussed.  The  methods  are  com¬ 
pared  by  measuring,  with  both  instruments,  the 
absorptive  powers  of  a  thin  glass  plate,  transmitting 
to  about  254wi,  of  a  neutral-tinted  glass  plate,  and 
of  standard  solutions  of  potassium  chromate  and 
potassium  and  barium  nitrates.  The  results  given 
between  436  and  254  (in  agree  well  within  the  limits 
of  experimental  error  (±2%).  In  the  visible  region, 
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the  photographic  and  von  Halban’s  photo-electric 
methods  (cf.  A.,  1921,  ii,  145)  agree  with  the  visual 
methods.  The  error  of  the  photographic  method, 
which  is  ±2%  in  this  region  with  the  dispersion  of  a 
Hilger  E3  spectrograph,  is  probably  greater  than  that 
shown  by  the  photo-electric  method  and  less  than  that 
of  the  visual  method.  In  the  region  240 — 330  (ifi, 
the  photo-electric  method  gives  values  which  are 
uniformly  smaller  than  those  given  by  the  two 
photometers.  It  is  suggested  that  von  Halban’s 
results  are  subject  to  a  wave-length  error  in  this 
region.  With  solutions  of  barium  and  potassium 
nitrates,  a  new  discrepancy  is  superimposed  in  the 
short-wave  ultra-violet.  L.  L.  Bircumshaw. 

Oxygen  bands  in  the  ultra-violet.  V.  M. 
Ellsworth  and  J.  J.  Hopfield  (Physical  Rev.,  1927, 
[ii],  29,  79 — 84). — A  number  of  new  bands  have  been 
observed,  some  of  which  have  been  measured  and 
found  to  represent  the  (n'—n")  7 — 0,  8—0,  9 — 0, 
10 — 0,  9 — 1,  and  0 — 9  transitions  as  given  by  Birge’s 
formula  (ibid.,  1925,  [ii],  25,  240). 

A.  A.  Eldribge. 

Absorption  of  light  by  ozone  between  3050  and 
3400  A.  J.  Dutheil  and  (Mme.)  M.  Ddtheil  (J. 
Phys.  Radium,  1926,  [vi],  7,  414 — 416). — Ozone 
exhibits  about  23  bands  of  low  persistence  in  the 
region  3050—3400  A.  (Huggins’  bands).-  The  wave¬ 
lengths  of  maximum  and  minimum  absorption  and 
the  corresponding  absorption  coefficients  have  been 
redetermined.  The  new  data,  when  applied  to  the 
absorption  of  the  atmosphere,  yield  results  for  the 
thickness  of  the  ozone  layer  which  arc  in  agreement 
with  results  based  on  the  great  ultra-violet  band 
(2550  A.)  of  ozone.  R.  A.  Morton. 

Band  spectra  associated  with  silicon.  W.  H.  B. 
Cameron  (Phil.  Mag.,  1927,  [vii],  3,  110—115).— 
When  an  arc  was  burned  between  silicon  poles  in  air 
or  oxygen  at  atmospheric  pressure,  the  silicon  oxide 
bands  observed  by  de  Gramont  and  de  Watteville 
(A.,  1908,  ii,  909)  were  obtained.  When  the  silicon 
arc  was  burned  in  a  slow  stream  of  oxygen  at  about 
10  mm.  pressure,  the  character  of  the  radiation 
changed  to  an  intense  blue,  and  showed,  in  addition 
to  the  silicon  oxide  bands,  a  system  of  five  or  six 
bands  with  heads  between  4393 ’4  and  4648*2  A,  It 
is  suggested  that  this  new  band  system  has  its  origin 
also  in  the  silicon  oxide  molecule  When  an  uncon¬ 
densed  discharge  was  passed  through  the  vapour  of 
silicon  tetrachloride  at  very  low  pressures  and  oxygen 
was  added  in  slight  excess,  the  colour  of  the  dis¬ 
charge  was  dark  green,  and  was  found  to  comprise  a 
series  of  bands  with  heads  extending  from  3960*2  to 
5677*6  A.  Most  of  the  bands  were  degraded  towards 
the  red,  and  in  many  cases  the  fine  structure  was 
clearly  visible  at  a  considerable  distance  from  the 
head.  It  is  suggested  that  this  system  is  the 
analogue  of  the  comet-tail  and  associated  bands  of 
carbon  monoxide.  A.  E.  Mitchell. 

Spectrographic  identification  of  certain  ele¬ 
ments  and  the  possibility  of  determination  by 
means  of  the  arc  spectrum.  II.  Uranium. 
G.  Porlezza  and  A.  Donati  (Annali  Chim.  Appl., 
1926,  16,  622 — 636). — The  spectrum  obtained  when  a 
small  quantity  of  the  oxide  U3Og  is  placed  on  the 


positive  carbon  of  an  arc  exhibits  an  intense  con¬ 
tinuous  foundation,  especially  in  the  green  region, 
where  also  the  density  of  the  spectral  lines  is  the 
greatest;  all  the  possible  lines  cannot  therefore  be 
identified.  The  spectrum  may  be  simplified  and 
the  continuous  basis  rendered  less  pronounced  by 
mixing  the  oxide  with  a  diluent.  When  mixed  with 
silica,  which  forms  the  predominating  gangue  in 
various  uraniferous  minerals,  uranium  is  detectable 
by  its  arc  spectrum  when  present  to  the  extent  of 
0*05%,  whilst  with  triealcium  phosphate  as  diluent, 
0*5%  of  uranium,  and  with  silicates  of  calcium, 
aluminium,  alkali  metals,  etc.,  intermediate  pro¬ 
portions  of  the  metal  may  be  detected.  By  mixing  a 
mineral  such  as  autunite  or  carnotite  with  definite 
proportions  of  silica  and  comparing  the  spark  spectrum 
with  those  of  mixtures  of  the  oxide  with  silica,  the 
percentage  of  uranium  in  the  mineral  may  be  deter¬ 
mined  very  approximately.  (Cf.  this  vol.,  124.) 

T.  H.  Pobe. 

Band  spectra  of  carbon  monoxide.  R.  T.  Birqe 
(Physical  Rev.,  1926,  [ii],  28,  1157— 1181).— A  critical 
discussion.  The  known  band  spectra  of  neutral 
carbon  monoxide  comprise  the  fourth  positive  group 
of  carbon,  the  Angstrom  CO  bands,  the  Cameron 
bands,  and  the  third  positive  group  of  carbon ;  those 
of  ionised  carbon  monoxide  are  the  comet-tail  bands, 
the  first  negative  group  of  carbon,  and  the  Baldet- 
Johnson  combination  bands.  The  relation  of  the 
various  systems  is  shown  in  diagrammatic  and  tabular 
form,  and  possible  correlation  with  magnesium  is 
considered.  An  analysis  of  the  fourth  positive  group 
of  carbon  is  tabulated,  and  data  on  the  Angstrom 
bands  are  collected.  There  is  probably  a  triple 
electronic  level  common  to  the  third  positive  group 
and  the  Cameron  bands.  A.  A.  Eldridge. 

Effect  of  water  on  the  infra-red  emission  from 
the  flame  and  explosion  of  carbon  monoxide  and 
oxygen.  W.  E.  Garner  and  C.  H.  Johnson  (Phil. 
Mag.,  1927,  [vii],  3, 97 — 110). — The  infra-red  spectrum 
of  carbon  monoxide  burning  in  oxygen  has  been 
mapped  for  the  flame  and  for  the  explosion  between 
1*3  and  6*1  ji.  Small  quantities  of  water  vapour 
depress  the  infra-red  emission  from  the  explosion, 
whilst  at  the  same  time  they  increase  the  rate  of 
reaction.  It  is  suggested  that  the  reduction  in  the 
intensity  of  the  infra-red  emission,  brought  about 
by  the  addition  of  water,  is  due  to  collisions  of  water 
molecules  with  the  freshly-formed  molecules  of 
carbon  dioxide,  which  are  known  to  emit  infra-red 
radiation  at  2*8  and  4*4  jj..  In  the  absence  of  water, 
the  carbon 'dioxide  molecules  give  up  their  excess  of 
internal  energy  as  infra-red  radiation,  whilst  in  the 
presence  of  water  they  lose  part  or  all  of  this  energy 
'  by  collision.  The  result  is  then  that  more  energy  is 
retained  in  the  system,  and  leads  to  the  observed 
increase  in  the  rate  of  reaction.  In  this  case,  water 
vapour  is  only  a  special  example  of  a  number  of 
substances  which  are  known  to  depress  or  to  accelerate 
infra-red  emission.  The  term  “  energo-thermic  cata¬ 
lysis  ”  is  proposed  for  the  action  of  those  substances 
which  retard  or  accelerate  the  rate  of  attainment  of 
thermal  equilibrium  in  a  reacting  gaseous  system. 

A.  E.  Mitchell. 
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Spectra  of  NH  compounds.  E.  Hulthen  and 
S.  Nakamura  (Nature,  1927,  119,  235 — 236). — The 
origin  of  the  (3-group  of  ammonia  bands  is  referred 
to  the  NH  dipole ;  new  bands  observed  by  Gleu 
(A,,  1926,  992)  are  similarly  referred.  A  v-m 
diagram  of  the  (3-group  is  given.  The  initial  state 
contains  an  electronic  triplet,  whilst  the  final 
state  is  a  singulet;  the  final  state,  however,  includes 
a  rotational  triplet  of  unknown  naturo.  The  nuclear 
spacing  of  the  molecule  in  its  final  state  is  r0= 
1*10  X 10"8  cm.  A  3P — XhS  transition  is  assigned  to 
the  (3-group  of  the  NH  spectrum,  where  3P  separ¬ 
ations  should  agree  in  magnitude  with  those  of  carbon. 

A.  A.  Eldbidge. 

p  Bands  of  nitric  oxide.  E.  A.  Jenkins,  H.  A. 
Barton,  and  R.  S.  Mulltken  (Nature,  1927,  119, 
118 — 119). — A  comprehensive  analysis  of  the  [3  bands 
of  nitric  oxide  has  been  made,  and  an  interpretation 
put  forward  which  is  in  agreement  with  theory. 
The  intemuclear  distance  in  nitric  oxide  is  computed 
to  be,  for  the  initial  states,  T44  and  1-40  xlO'8  cm., 
and  for  the  final  (normal)  states  1-16  and  1-14 XlO"8 
cm.  A  detailed  account  is  promised. 

A.  A.  Eldridge. 

Many-lined  spectrum  of  sodium  hydride. 
E.  H.  Johnson  (Physical  Rev.,  1927,  [ii],  29,  85 — 
96), — Several  bands  and  branches  between  3900  and 
5100  A.  were  identified  in  a  many-lined  spectrum ; 
data  are  tabulated  for  bands  at  4333  and  4655  A. 
It  is  concluded  that  the  carrier  of  the  bands  is  the 
NaH  dipole.  There  is  evidence  that  several  of  the 
bands  are  members  of  the  same  system. 

A.  A.  Eldridge. 

Quantum  analysis  of  the  band  spectrum  of 
aluminium  oxide  (5200 — 4650  A.).  W.  C. 
Pomeroy  (Physical  Rev.,  1927,  [ii],  29,  59 — 78).— 
The  frequencies  and  combination  differences  of  all 
measured  lines  of  the  0,0,  0,1,  and  1,0  bands  of  AlO 
are  tabulated.  Numerical  formulae  are  given  for  the 
frequencies  of  individual  band  lines  and  for  doublet 
separations.  A  direct  method  of  locating  band 
origins  and  verifying  the  combination  principle  is 
described.  The  moments  of  inertia  of  the  AlO 
molecule  for  infinitely  small  vibration  are  46-02 ± 
0-02 xlO"40  and  43-38±0-02 XlO"40  g.  cm.2  for  the 
initial  and  final  states,  respectively,  the  corresponding 
distances  of  nuclear  separation  being  1-665  and 
1-617  A.  A.  A.  Eldridge. 

Absorption  spectra  of  alkali  halides  in  aqueous 
solution  and  in  the  vapour  state.  L.  A.  Muller 
(Ann.  Physilt,  1927,  [iv],  82,  39 — 66). — 4IV-Solutions 
of  alkali  halides  show  characteristic  absorption 
maxima  at  3567  A.  for  iodides,  2800  A.  for  bromides, 
and  2680  A.  for  chlorides  (Macbeth  and  Brannigan, 
J.C.S.,  1916,  109,  1277).  Tho  existence  of  these 
bands  is  not  indicated  in  the  dispersion.  A  series  of 
0-5A-solutions  has  now  been  investigated  by  means 
of  an  aluminium  spark  under  water  as  light  source, 
Hansen’s  step  arrangement  f  or  intensitymeasurements, 
followed  by  photometric  registration  of  the  darkening 
of  negatives.  Sodium  iodide  shows  a  band  Xmai,  3153, 
Cmax.  0-07,  and  rubidium  iodide  exhibits  somewhat 
more  persistent  absorption,  Xmal,  3245,  w  0;07. 
Potassium  iodide  absorbs  strongly,  owing  possibly 


to  a  trace  of  the  tri-iodide.  Cassium  chloride  has  a 
weak  band  at  2945  A.,  but  the  remaining  alkali 
halides  examined  all  exhibit  general  absorption  under 
tho  conditions  :  concentration  0-5 N,  range  of  ex¬ 
tinction  coefficient  0 — 0-26.  Tho  absorption  in¬ 
creases  in  tho  order  F — xCl — XBr — xl  and  Na — X 
K — xCs — xRb  except  for  potassium  iodide. 

It  was  hoped  to  determine  electron  affinity  from 
measurements  of  the  absorption  spectra  of  tho 
vapours,  since  this  constant  can  be  calculated  from 
the  long-wave  limit  of  tho  continuous  emission 
spectrum.  Selective  absorption  became  apparent  at 
700 — 800°,  at  which  temperature  tho  partial  pres¬ 
sures,  NaCl  3  X  10~4  atm.,  C  3  X 10"11  atm.,  Cl"  5  X 10"11 
atm.,  express  the  condition  of  the  vapour. 

The  observed  maxima  duo  to  undissociated  alkali 
halide  molecules  are  tabulated.  The  vapour  bands 
are  in  all  cases  persistent  and  well  defined. 

The  bands  due  to  the  halogens  are  shifted  towards 
the  red  as  the  at.  wt.  of  the  metal  increases,  but  cassium 
is  definitely  anomalous  in  this  respect.  (Cf.  Getman, 
A.,  1925,  ii,  837.)  R.  A.  Morton. 

Band  spectrum  of  calcium  hydride.  E. 
HuLTHfiN  (Physical  Rev.,  1927,  [ii],  29,  97 — 111). — 
The  spectrum  of  a  calcium  arc  in  hydrogen  at  low 
pressure  contains  many  bands  between  6000  and 
7000  A. ;  the  A-group  has  heads  at  7035,  7028,  6921, 
6903  A.,  and  the  JB-group  at  6389,  6382  A.  The 
C'-group  is  a  single  band  at  3533-6  A.  The  lines  of 
the  bands  A,  B,  A',  B'  (the  overlapping  faint  bands 
in  A  and  B)  are  tabulated  in  series.  Values  of  the 
final  and  initial  terms  of  rotation  are  also  tabulated. 
The  nuclear  spacings  in  the  CaH  molecule  are  not  in 
correlation  with  their  vibration  frequencies. 

A.  A.  Eldridge. 

Constitution  and  absorption  spectra  of  the 
nitrososulphides  of  iron.  L.  Cambi  and  L.  SzegO 
(Atti  R.  Accad.  Lincei,  1926,  [vi],  4,  491- — 497). — 
Compounds  containing  the  grouping  -S-Fe-NjOj  or 
-S203-Fe-N202  give  absorption  spectra  exhibiting 
certain  analogies  to  those  of  the  ferric  compounds, 
Fe(N202Ph)3  and  Fe(CNS)3.  Just  as  is  the  case  with 
the  compound  FeS04-N0,  tho  absorption  spectrum 
of  tho  salt  KS3Fe4(NO)7  at  great  dilutions  indicates 
the  presence  of  ferrous  iron.  The  absorption  of  light 
by  solutions  of  the  above  nitrososulphides  presents  no 
characteristic  justifying  the  hypothesis  that  they 
contain  univalent  iron.  T.  H.  Pore. 

Possible  cause  of  the  changes  of  colour  in 
vapours.  (Mrs.)  F.  Langworthy  (Chem.  News, 
1927,  134,  20 — 21). — When  illuminated  by  a  spark, 
the  vapour  of  mercuric  chloride  appears  green,  that 
of  mercuric  bromide  blue,  and  that  of  the  iodide  violet. 
This  is  accounted  for  on  the  supposition  that,  as  the 
halogen  atom  becomes  more  positive  with  increasing 
at.  wt.,  the  violet  or  more  negative  rays  are  more 
likely  to  be  attracted  to  its  vicinity.  Elements  in  the 
same  group  of  the  periodic  table  become  more  positive 
with  increasing  at.  wt.,  and  the  conclusion  is  reached 
that  this  increase  of  positivity  is  acquired  in  stages- 

W.  J.  Powell. 

Bohr’s  model  and  the  supposed  coloration  of 
the  ions.  G.  Magnanini  (Atti  R.  Accad.  Lincei, 
1926,  [vi],  4,  530—532;  cf.  A.,  1912,  ii,  142).— That 
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the  dissociated  part  of  a  coloured  electrolyte  has 
always  the  same  absorption  spectrum  as  the  non- 
dissociated  part  follows  both  from  experimental  data 
and  also  from  deductions  based  on  the  theory  of 
Arrhenius.  Since  this  is  not  in  accord  with  Bohr’s 
theory,  it  follows  that  either  electrolytic  dissociation 
is  a  spontaneous  process  having  nothing  in  common 
with  true  dissociation,  such  as  is  caused  by  the  spark 
discharge,  or  the  explanations  of  the  intimate  structure 
of  matter  furnished  by  Bohr’s  theory  require  modi¬ 
fication.  T.  H.  Pope. 

Coloration  of  alkaline -earth  sulphides  under 
the  influence  of  pressure.  J.  Stalony-Dobrzan- 
ski  (Rocz.  Chem,,  1026,  6,  633 — 640). — The  colours 
observed  in  compressed  alkaline-earth  sulphides 
correspond  with  those  given  by  the  respective  element 
in  the  Bunsen  flame,  with  the  difference  that  the 
absorption  bands  are  more  diffuse.  Absolutely  pure 
sulphides  prepared  by  reduction  of  sulphates  also 
become  coloured  under  pressure,  showing  that  the 
presence  of  an  activator  is  not  essential  for  this 
phenomenon.  If  very  great  pressure  is  used,  the 
sulphides  are  less  intensely  coloured  than  with  lower 
pressures;  this  is  shown  to  be  due  to  the  greater 
homogeneity  of  these  specimens,  so  that  the  light 
passing  through  suffers  less  internal  reflexion,  and 
consequently  travels  through  the  mass  by  a  shorter 
path.  R.  Truszkowski. 

Infra-red  absorption  of  coloured  glasses  and 
salt  solutions.  T.  Dreisch  (Z.  Physik,  1927,  40, 
714 — 724). — The  infra-red  absorption  spectra  of  the 
following  metal  glasses  and  metallic  solutions  have 
been  examined  in  the  range  0-75— 2-0  g  :  green  and 
greyish-violet  ferrous  oxide  glasses,  ferrous  sulphate, 
ferrous  ammonium  sulphate,  and  ferric  chloride  solu¬ 
tions  ;  green  and  blue  copper  glasses,  cupric  sulphate, 
and  cupric  chloride  solutions ;  yellowish-green 
chromium  glass  and  chromic  sulphate  solution ; 
blue  cobalt  glass  and  cobalt  chloride  solution ;  violet 
and  yellowish-brown  nickel  glass  and  nickel  chloride 
solution ;  uranium  glass  and  uranyl  nitrate  solution. 
Marked  similarities  are  to  be  found  between  the 
absorption  of  these  metal  salts  in  aqueous  and 
vitreous  solution,  so  that  the  compound  to  which  the 
colour  of  a  glass  is  due  may  be  identified  from  the 
absorption  spectrum  of  the  glass.  R.  W.  Lunt. 

Infra-red  absorption  spectra.  II.  Cbloro- 

acetic  acids.  W,  H.  Bennett  and  F,  Daniels  (J. 
Amer.  Chem.  Soe.,  1927,  49,  50— 57).— The  predicted 
shift  of  a  band  in  the  near  infra-red  absorption 
spectrum  of  acetic  acid  with  increased  substitution  of 
chlorine  has  been  observed  for  the  band  at  5-9  g 
{corresponding  with  the  -C02H  band),  which  moves 
about  0-05  p  towards  shorter  wave-lengths  for  each 
chlorine  atom  substituted  in  the  methyl  group  (cf. 
Daniels,  A.,  1926,  108).  The  absorption  spectra  of 
methyl,  acetate  and  acetic  anhydride  were  also 
determined.  Improvements  in  technique  are  de¬ 
scribed,  notably  a  micrometer  absorption  cell,  the 
use  of  which  permits  the  rapid  and  accurate  determin¬ 
ation  of  the  spectra  of  a  liquid  at  different  thicknesses. 
With  its  aid,  Lambert’s  law  is  tested  for  chloroform ; 
the  law  is  valid  when  the  transmission  is  high,  but 
the  calculated  transmission  becomes  too  high  as  the 


thickness  of  the  liquid  is  increased  beyond  2  or  3  mm. 
The  deviations,  which  are  most  pronounced  for  the 
band  at  3-32  g,  may  he  duo  to  imperfections  in  the 
spectrometer,  which  lead  to  scattered  radiation. 

S.  K.  Tweedy. 

Absorption  spectrum  of  solid  benzene  at 
—•180°.  P.  Pringsheim  (Physikal.  Z,,  1926,  27, 
856 — 859). — Riemann  has  shown  that  the  relatively 
diffuse  bands  observed  in  the  fluorescence  spectrum 
of  benzene  are  partly  resolved  at  -—180°,  and  the 
spectrum  shows  a  close  resemblance  to  that  of  the 
vapour.  The  absorption  spectrum  of  benzene  has 
now  been  investigated  at  —180°.  Films  10  g  in 
thickness  were  frozen  between  quartz  plates  immersed 
in  liquid  air. 

Intense  bands  between  230  and  270  sqx  are  shown  by 
liquid  air,  so  that  this  material  must  not  occur  in  the 
path  of  the  light.  A  hydrogen  discharge-tube  with 
a  quartz  window  served  as  a  source  of  light  with  a 
continuous  spectrum.  Solid  benzene  at  0°  gives  an 
absorption  curve  not  differing  appreciably  from  the 
curve  for  liquid  benzene  due  to  Henri ;  eight  approxim¬ 
ately  equidistant  broad  bands  are  shown  in  such  a 
curve.  The  vapour  spectrum  shows  the  bands 
resolved  into  a  complicated  fine  structure,  whilst  for 
solid  benzene  at  —180°  a  roughly  intermediate  degree 
of  resolution  is  attained. 

The  results  for  benzene  at  —180°  may  be  expressed 
by  v=v0+an— bp  (n  and  p  are  integers  0,  1,2..., 
vo=37,000,  a— 920,  6—80  cm.'1).  In  Henri’s  scheme 
of  levels,  6  is  connected  with  the  unexcited  and  a 
with  the  excited  state.  The  difference  between  a 
and  6  is  regarded  as  too  great  to  harmonise  with  this 
view,  and  for  the  above  and  other  reasons  a  somewhat 
different  scheme  is  adopted  for  systematising  the 
observed  constant  frequency  differences  (cf.  Marsh, 
A.,  1925,  ii,  625).  R.  A.  Morton. 

Ultra-violet  absorption  spectra  of  some  sub¬ 
stances  with  two  benzene  nuclei..  A.  Casthle 
(Bull.  Acad.  roy.  Belg.,  1926,  [v],  12,  498 — 519). — 
The  substances  were  examined  in  hexane  solution 
and  also  when  possible  in  the  state  of  vapour,  curves 
being  plotted  between  the  logarithm  of  the  coefficient 
of  molecular  absorption  and  the  wave-length  and 
frequency,  respectively.  With  diphenylmethane  and 
s-diphenylethane,  where  the  nuclei  are  connected  by 
a  grouping  which  is  saturated,  the  same  bands  occur, 
although  somewhat  more  diffuse,  as  with  benzene, 
showing  that  the  two  nuclei  interfere  only  very 
slightly.  Where  the  nuclei  are  connected  by  an 
unsaturated  grouping  which  is  moreover  not  a 
chromophore  (diphenyl,  stilbene,  diphenylbutadiene, 
diphenyl  amine,  and  a,s-diphenylethylene),the  spectrum 
contains  one  large  band  common  to  all  the  substances 
and  resulting  from  the  fusion  of  corresponding  narrow 
bands  in  benzene.  These  facts  are  explained  by 
Henri’s  theory  (“  Structure  des  molecules,”  1925), 
according  to  which  the  two  nuclei  have  opposite 
polarities,  and  when  connected  by  a  saturated  group¬ 
ing,  only  the  electronic  vibrations  are  neutralised, 
each  nucleus  thus  retaining  its  characteristic  vibra¬ 
tion  ;  but  when  connected  by  an  unsaturated  grouping, 
the  opposite  charges  of  the  nuclei  are  completely 
neutralised  and  a  band  results.  As  the  length  of  the 
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connecting  chain  increases,  the  bands  are  displaced 
increasingly  towards  the  red,  since  the  energy  required 
to  raise  the  molecule  from  one  level  to  another  will  be 
less,  and  the  frequency  therefore  also  less,  as  the  nuclei 
become  farther  apart.  The  coefficient  of  absorption 
increases  with  the  number  of  ethylenic  linkings,  and 
since  diphenylamine  has  the  greatest  coefficient  of  the 
substances  examined,  it  is  inferred  that  the  1NH  group 
is  unsaturated.  The  case  of  nuclei  connected  by  a 
grouping  which  contains  a  chromophorc  is  also 
considered.  S.  J.  Gregg. 

Polarisation  of  fluorescence  light.  Mean 
period  of  activated  molecules.  F,  Perrin  (J.Phys. 
Radium,  1926,  [vi],  7,  390 — 401). — The  light  emitted 
from  fluorescent  solutions  is  usually  partly  polarised. 
Accepting  fluorescence  as  due  to  the  return  from  an 
activated  state  of  period  r  to  the  normal  state,  a 
quantitative  formulation  of  the  relations  existing 
between  r,  viscosity  of  solvent,  and  polarisation  of 
the  light  emitted  is  advanced.  This  leads  for  glycerol- 
water  solutions  of  fluorescein  to  a  value  for  r  of 
0-43  x  10~8  sec.  It.  A.  Morton. 

Two  problems  in  the  extinction  of  iodine 
fluorescence.  G.  Ramsaiter  (Z.  Physik,  1927,  40, 
675 — 685). — The  sensitivity  of  the  various  resonance 
series  of  iodine  to  the  effect  of  collisions  between 
excited  iodine  molecules  and  oxygen  molecules  has 
been  examined,  and  data  are  given  for  the  relative 
extinction  produced  by  frequencies  characteristic  of 
sodium,  cadmium,  and  carbon  arcs  between  the  limits 
5153  and  6295  A.  R.  W.  Lunt. 

Correlation  of  the  fluorescence  and  absorption 
spectra  of  iodine.  F.  W.  Loomis  (Physical  Rev., 
1927,  [ii],  29, 112— 134). — The  lines  near  Hg  5460  A. 
in  Wood’s  fluorescence  spectrum  of  iodine  excited  by 
the  quartz  mercury  arc  are  identified  with  definite 
lines  in  the  absorption  spectrum,  whereby  new  values 
of  the  constants  of  the  iodine  spectrum  are  obtained. 
The  calculation  of  absolute  rotation  quantum 
numbers  furnishes  direct  evidence  for  the  hypothesis 
of  half-quantum  numbers.  Three  new  series  of  fluor¬ 
escence  doublets  were  observed.  The  fluorescence 
spectrum  confirms  Lenz’s  theory  to  account  for  the 
simple  fundamental  series  of  doublets  excited  by  the 
narrow  green  mercury  line.  A.  A.  Eldridge. 

Spectrum  of  luminescence  of  caesium  in 
electrodeless  discharge.  G.  Balasse  and  O. 
Goche  (Bull.  Acad.  roy.  Belg.,  1926,  [v],  12,  621 — 

630). — Wave-lengths  between  2300  and  7000  A.  in 
the  spectrum  produced  by  the  action  of  the  electrode- 
less  discharge  on  csesium  at  170°  are  recorded.  They 
are  in  general  agreement  with  Sommer’s  spark- 
spcctrum  figures  (A.,  1925,  ii,  4).  R.  Cuthill. 

Decay  of  phosphorescence  of  zinc  sulphide. 

H.  A.  Taylor  (J.  Physical  Chem.,  1927,  31,  115— 

123). — The  effect  of  temperature  on  the  rate  of 
decay  of  phosphorescence  over  the  range  25 — 110°  has 
been  investigated  by  measuring  the  time  taken  by  a 
sample  of  zinc  sulphide,  saturated  with  the  exciting 
radiation,  at  a  given  temperature,  to  decay  to  a 
fixed  photometric  standard.  The  temperature  co¬ 
efficient  in  the  case  of  five  different  samples  of  sulphide 
is  1-20/10°  in  the  neighbourhood  of  70°,  corresponding, 


on  the  basis  of  the  radiation  theory,  with  X  —  6-65  g, 
in  contradistinction  to  the  value  1  n  given  by  Perrin 
(A.,  1922,  ii,  628).  The  values  of  the  temperature 
coefficient  tend  to  increase  with  increasing  temper¬ 
ature,  in  harmony  with  Lenard’s  view  that  different 
processes  of  short,  medium,  and  long  duration  are 
involved.  Further,  the  smallness  of  the  value 
suggests  that  phosphorescence  is  a  photochemical 
rather  than  a  thermal  process.  The  abnormal  decay¬ 
ing  effeetof  radiation  on  zinc  sulphidephosphorescence 
is  not  confined  to  any  particular  frequency  or  region 
of  the  spectrum,  but  all  frequencies  incapable  of 
causing  phosphorescence  accelerate  decay.  The  line 
of  demarcation  is  quite  sharp.  The  contradictory 
nature  of  previous  data  is  pointed  out. 

L.  S.  Theobald. 

Validity  of  Stokes’  law  for  phosphors.  F. 
Schmidt  and  W.  Zimmermann  (Ann.  Physik,  1927, 

[iv],  82,  191 — 200). — According  to  Stokes’  law,  the 
light  emitted  by  a  phosphor  must  be  of  longer  wave¬ 
length  than  the  exciting  light.  Monochromatic  light 
was  obtained  by  the  use  of  filters  and  a  quartz  mercury- 
vapour  lamp.  For  the  isolation  of  the  line  at  435  gu, 
the  filtering  system  consisted  of  dilute  cuprammonium 
solution,  blue  glass,  copper  sulphate  solution,  and 
dilute  icsculin  solution,  whereas,  for  the  492 gu  line, 
dark  green  gelatin  was  substituted  for  blue  glass. 
The  following  phosphors  were  used  in  the  investigation 
of  the  momentary  luminescence  (fluorescence) : 
ZnS-Oua,  CaS-Cua,  SrS-Bia.  In  each  case,  illumin¬ 
ation  with  radiation  down  to  365  fm  caused  the  appear¬ 
ance  of  the  entire  emission  band,  but  the  use  of 
monochromatic  radiation  of  492  uu  brought  about  the 
excitation  of  only  the  portions  on  the  long-wave 
side  of  the  line.  Stokes’  law  thus  holds  rigidly  for 
the  momentary  or  true  fluorescence  effect.  When, 
however,  the  phosphorescence  or  luminescence  of 
longer  duration  is  considered  for  the  phosphors 
CaS-Bia,  SrS-Bia,  excited  by  the  435  gg  line,  light  of 
wave-lengths  shorter  than  435^1  is  emitted.  Stokes’ 
law  is  therefore  not  valid  for  this  process.  It  is  con¬ 
cluded  that  the  energy  emitted  in  the  fluorescence 
effect  springs  from  the  absorbed  light  energy,  whereas 
the  emission  centres  must  supply  energy  at  the  ex¬ 
pense  of  the  heat  content,  in  the  phosphorescence  effect 
of  longer  duration.  R.  A.  Morton. 

Activation  of  hydrogen  in  the  electric 
discharge.  G.  A.  Elliott  (Trans.  Faraday  Soc., 
Jan.,  1927,  advance  proof). — The  formation  of  mon¬ 
atomic  hydrogen  is  investigated  quantitatively.  The 
activated  hydrogen  produced  by  submitting  pure 
hydrogen  to  an  electric  discharge  in  a  Siemens 
ozoniser  is  measured  by  its  reducing  action  on  sulphur 
and  is  found  to  vary  inversely  as  the  rate  of  flow  of  the 
gas  through  the  apparatus.  The  yield  also  varies 
with  the  pressure,  and  shows  no  linear  relation  to  the 
voltage  used,  being  negligible  above  7  cm.  and  below 
3000  volts. 

The  results  are  considered  in  the  light  of  the 
expressions  deduced  (Elliott,  Joshi,  and  Lunt,  this 
vol.,  212)  for  the  velocity  of  a  chemical  reaction  in 

the  silent  electric  discharge.  A.  S.  Corbet. 

Activation  of  molecular  hydrogen  by  electron 
impact.  G.  Glockler,  W.  P.  Baxter,  and  R.  H. 
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Dalton  (J.  Amer,  Chem.  Soc.,  1927,  49,  58 — 65). — 
The  activation  of  hydrogen  molecules  commences 
with  electrons  of  energy  11-4  volts,  indicating  that 
the  first  stage  in  the  activation  process  at  low  voltages 
is  the  formation  of  a  resonated  hydrogen  molecule 
(cf.  Witmer,  A.,  1926,  552).  There  was  no  evidence 
that  electrons  of  energy  3 — 5  volts  dissociate  hydrogen 
molecules.  S.  K.  Tweedy. 

Ionisation  phenomena  in  active  nitrogen. 
P.  A.  Constantinides  (Nature,  1927,  119,  163). — 
Differences  in  the  ionisation  effects  according  to  the 
gases  mixed  with  the  nitrogen  are  held  to  indicate 
that  active  nitrogen  may  be  due  to  a  metastable 
state  of  the  nitrogen  molecule  with  energy  between 
9-4  and  10-4  volts.  A.  A.  Eldridge. 

[Ionisation  phenoma  in  active  nitrogen.] 
(Lord)  Rayleigh  (Nature,  1927,  119,  163). — A  brief 
reply  to  Constantinides  (preceding  abstract). 

A.  A.  Eldridge. 

Ionisation  in  hydrogen  chloride  vapour.  H.  A. 
Barton  (Nature,  1927,  119,  197 — 198). — The  ions 
previously  observed  have  been  identified  as  :  (Cl35)1', 
(HC135)+,  (Cl37)+,  (HC137)+,  (Cl35)",  and  (Cl37)-.  The 
isotopic  ratios  were  equal  to  that  computed  from  the 
at.  wt.  of  chlorine.  The  only  ion  produced  by  an 
impact  of  an  electron  of  between  4  and  75  volts’ 
energy  on  a  hydrogen  chloride  molecule  is  (HC1)+, 
corresponding  with  an  ionisation  potential  of  13-8 
volts.  Reasons  are  given  for  discrediting  the  assump¬ 
tion  that  the  primary  process  consists  of  the  form¬ 
ation  of  H+ and  Cl~  ions.  A.  A.  Eldridge. 

Meaning  of  the  time-effect  in  the  formation  of 
hydrogen  bromide  from  its  elements.  A.  Skra- 
bal  (Ann.  Physik,  1927,  [iv],  82,  138—142;  cf. 
Bodenstein  and  others,  A.,  1925,  ii,  218;  1926,  680 ; 
Rideal,  ibid.,  484;  Herzfeld,  ibid.,  1919,  ii,  503). — 
A  new  mechanism  for  the  reaction  is  advanced  which 
leads  to  an  equation  identical  with  that  based  on  the 
experiments  of  Bodenstein  and  Lind. 

R.  A.  Morton. 

Electricity  in  flames.  J.  A.  J.  Bennett  (Phil. 
Mag.,  1927,  [vii],  3,  127 — 146). — The  electrical  con¬ 
ductivity  of  a  Bunsen  flame  containing  the  spray  of 
very  dilute  solutions  of  rubidium  chloride  and  of 
caesium  chloride  has  been  measured  at  different 
temperatures  between  1920°  and  1570°  Abs.  The 
conductivity  of  the  salt-free  flame  is  several  times  less 
than  that  of  the  flame  containing  the  spray.  The 
conductivity  of  the  flame  increases  with  the  temper¬ 
ature  and  with  the  concentration  of  the  solution  used 
for  the  spray.  The  ionisation  equilibrium  constant 
for  rubidium  chloride  has  been  calculated  from  the 
flame  conductivities,  and  the  values  are  in  good  agree¬ 
ment  with  those  calculated  from  Saha’s  thermo¬ 
dynamical  theory  of  temperature  ionisation.  There 
is  better  agreement  between  the  values,  obtained  by 
the  two  methods,  at  the  higher  than  at  the  lower 
temperatures,  indicating  that  Saha’s  theory  holds 
good  only  at  high  temperatures.  From  the  con¬ 
ductivity  measurements,  the  velocities  of  electrons  in 
the  Bunsen  flame  have  been  calculated.  The  results 
show  that  the  velocities  change  from  2700  cm. /sec.  at 
1920°  Abs.  to  1800  cm. /sec.  at  1570°  Abs. 

A.  E.  Mitchell. 


Pressure  dependence  of  dielectric  constant  of 
gases  and  vapours  at  low  pressures.  K.  Wolf 
(Physikal.  Z.,  1926,  27,  830;  cf.  A.,  1926,  1081).— An 
addendum.  R.  A.  Morton. 

Dielectric  constant  and  diamagnetism  of 
hydrogen  and  helium  in  the  new  quantum 
mechanics.  J.  H.  Van  Vleck  (Proc.  Nat.  Acad. 
Sci.,  1926,  12,  662— 670).— Theoretical.  The  new 
Heisenberg-Schrodinger  quantum  mechanics  is 
applied  to  the  calculation  of  dielectric  constants  and 
diamagnetic  susceptibilities  of  hydrogenic  atoms. 
The  values  so  calculated  are  usually  in  much  closer 
agreement  with  available  experimental  data  than  are 
those  calculated  on  the  basis  of  the  older  quantum 
theory.  The  dielectric  constant  calculated  for  mon¬ 
atomic  hydrogen  is  1-000229,  Langer’s  experimentally 
determined  value  (this  vol.,  93)  being  T 000136.  In 
view,  however,  of  the  experimental  difficulties,  it  is 
possible  that  the  error  introduced  into  this  determin¬ 
ation  is  greater  than  the  tentative  estimate,  i  0-000034. 
Langer’s  theoretical  value  (Joe.  cit.),  1-000338,  is  held 
to  be  erroneous.  J.  S.  Carter. 

Influence  of  a  magnetic  field  on  the  dielectric 
constant  of  a  diatomic  dipole  gas.  L.  Pauling 
(Physical  Rev.,  1927,  [ii],  29,  145— 160).— The 
dielectric  constant  of  a  diatomic  dipole  gas  in  a 
magnetic  field  is  calculated  according  to  both  the  old 
quantum  theory  and  the  new  quantum  mechanics. 
The  latter  treatment,  which  predicts  no  effect  in  a 
magnetic  field,  is  in  accord  with  the  experimental 
result  of  Mott-Smith  and  Daily  (this  vol.,  92)  for 
hydrogen  chloride  and  nitric  oxide. 

A.  A.  Eldridge. 

Molecular  and  atomic  volumes.  XII. 
Volume  of  ammonia  in  some  ammoniates  of 
cuprous,  silver,  and  aurous  halides.  W.  Biltz 
[with  H.  Herzer]  (Z.  anorg,  Chera.,  1926,  159,  96 — 
102). — The  value  of  the  volume  of  a  molecule  of 
ammonia  in  the  ammoniates  of  cuprous,  silver,  and 
aurous  halides  lies  between  19  and  25,  the  mean 
being  21-5  c.c.  This  value  approximates  to  the  zero- 
point  value  for  ammonia,  t.e.,  18 — 20  c.c.,  and  it  is 
only  slightly  greater  than  the  value  determined  for 
ammonia  from  other  ammoniates.  The  volume  of 
the  ammonia  molecule  appears  to  depend  to  a  certain 
extent  on  the  anion.  With  increasing  numbers  of 
ammonia  molecules  in  the  compounds,  the  value  for 
the  volume  of  a  single  molecule  is  smaller ;  moreover, 
the  densities  of  the  original  halides  vary  with  their 
previous  treatment.  M.  Carlton. 

Optical  anomalies  of  calcite  under  pressure. 
S.  Nishio  (Proc.  Imp.  Acad.  Tokyo,  1926,  2,  395 — 
397). — From  a  knowledge  of  the  optical  anomalies 
shown  by  a  specimen  of  calcite,  it  is  possible  to  discuss 

its  geological  history.  R.  W.  Lunt. 

Thickness  of  the  optical  transition  layer  in 
liquid  surfaces.  C.  V.  Raman  and  L.  A.  R-amdas 
(Phil.  Mag.,  1927,  [vii],  3,  220 — 223). — The  coefficient 
of  ellipticity  of  light  reflected  from  pure  water  and 
from  a  number  of  organic  liquids  has  been  measured. 
In  all  cases,  the  coefficient  is  positive,  irrespective  of 
the  value  of  the  refractive  index  of  the  bulk  of  the 
liquid,  and  there  is  no  definite  correlation  between 
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the  refractive  index  of  the  liquid  and  the  magnitude 
of  the  ellipticity.  From  these  results,  it  follows  that 
the  surface  layer  is  optically  less  dense  than  the  body 
of  the  liquid.  Hence  it  is  suggested  that  there  is  no 
orientation  of  the  molecules  of  the  surface  of  a  pure 
liquid.  With  the  aid  of  Drude’s  formula,  it  is  shown 
that  the  thickness  of  the  transition  layer  is  of  the  same 
order  as  the  linear  dimensions  of  the  molecules  forming 
the  liquid.  Examination  of  the  ellipticity  of  light 
reflected  from  films  of  oleic  and  palmitic  acids  spread 
on  water  shows  that  the  film  is  unimolecular. 

A.  E.  Mitchell. 

Ionic  refr activity  and  the  scattering  of  light 
by  gases.  T,  H.  Havelock  (Phil.  Mag.,  1927,  [viij,  3, 
158 — 176). — From  a  consideration  of  the  constituents 
of  a  molecule  as  isotropic  resonators  in  fixed  relative 
positions  in  the  molecule,  formula!  for  the  refractivity 
of  gases  have  been  derived  for  both  straight-line 
and  triangular  configurations.  The  formulae  have 
been  applied  to  an  examination  of  the  refractivities 
of  hydrogen  chloride,  hydrogen  bromide,  hydrogen 
sulphide,  steam,  carbon  dioxide,  and  carbon  disulphide. 
From  experimentally-determined  values  of  the  re¬ 
fractivity  and  of  the  polarisation  of  the  scattered  light 
with  the  aid  of  the  distance  between  nuclei  inferred 
from  infra-red  measurements,  the  refractivities  of  the 
hydrogen  and  chlorine  constituents  of  the  hydrogen 
chloride  molecule  have  been  deduced.  The  value  of 
the  hydrogen  refractivity  has  been  combined  with 
other  data  for  the  examination  of  the  other  gases. 
The  molecular  refractivities  of  the  ions  obtained  by 
this  method  are  H+=0T3,  Cl“— 6T4,  Br~— 8-62, 
0  =--2-58,  S— =8-19,  andC+  +  =0-045.  These  values 
are  discussed  in  relation  to  those  obtained  from  other 
sources.  A.  E.  Mitchell. 

Preparation,  refractive  index,  and  dielectric 
constant  of  red  crystalline  selenium.  S.  Kyro- 
roiJLos  (Z.  Physilc,  1926,  40,  618 — 620). — Crystals 
were  obtained  about  2  mm.  long  by  means  of  a 
circulating  convection  stream  of  selenium  in  carbon 
disulphide;  they  are  ruby  red  by  transmitted  light 
and  have  a  blue  metallic  lustre  by  reflected  light. 
The  index  of  refraction  for  polarised  light  of  wave¬ 
length  620  was  2-8  for  vibrations  parallel  to  the 
(100)  surface  and  2-3  perpendicular  thereto.  The 
dielectric  constant  at  2-7°  was  7-39,  agreeing  with  the 
Maxwell  relation  and  indicating  no  special  absorption 
frequency  in  the  infra-red.  E.  B.  Ludlam. 

Molecular  refraction  and  the  parachor.  W. 
Herz  (Z.  anorg.Chem.,1927, 159,  316 — 318). — Calcul¬ 
ations  are  made  of  the  molecular  refraction  and  of  the 
parachor  for  51  organic  liquids,  using  values  previously 
published,  and  it  is  shown  that  the  quotient  of  the 
parachor  divided  by  the  molecular  refraction  is  a 
constant,  independent  of  the  liquid.  Abnormal 
values  were  obtained  for  liquefied  gases.  A  close 
relation  between  refractive  index  and  surface  energy 
is  indicated.  E.  S.  Hedges. 

Determination  of  refractive  indices  from 
reflexion  measurements  in  the  infra-red.  A. 
Krebs  (Ann.  Physik,  1927,  [iv],  82,  113 — 137). — 
The  relation  between  angle  of  incidence  and  reflexion 
has  been  studied  for  the  residual  rays  from  calcium 
carbonate,  silica,  and  fluorite.  The  Fresnel  formula! 


fit  the  reflexion  data  for  the  transparent  substances 
selenium,  sodium  chloride,  potassium  chloride, 
potassium  bromide,  and  calcium  fluoride.  Brewster’s 
law  affords  a  means  of  calculating  refractive  indices 
from  the  angle  of  polarisation  corresponding  with  the 
reflexion  data.  By  combining  the  Fresnel  formula!,  a 
simpler  method  can  be  used.  The  reflexion  of 
residual  rays  from  various  commercial  glasses  has 
enabled  their  refractive  indices  to  be  determined 
experimentally.  14.  A.  Morton. 

Theory  of  mixed  substances  and  the  logarith¬ 
mic  mixture  rule.  K.  Lichtenecker  (Physikal. 
Z.,  1926,  27,  833 — 837). — Various  mixture  rules  are 
discussed  and  compared  with  experiment.  The 
logarithmic  mixture  law  is  applied  to  two- and  three- 
dimensional  aggregates,  and  a  correction  curve  is 
utilised.  The  electrical  conductivity  of  artificial 
gold-silver  particles,  the  heat  conductivity  of  tin- 
zinc  alloys,  and  the  dielectric  constant  of  carbon  tetra¬ 
chloride-chloroform  mixtures  all  obey  the  logarithmic 
mixture  rule  after  certain  simple  corrections  have  been 
made.  The  rule  has  been  applied  to  lead  metasilicates 
as  a  means  of  arriving  at  the  refractive  index  of  a 
molten  liquid  containing  a  definite  lead  oxide-silica 
ratio.  The  logarithmic  mixture  rule,  corrected  for 
three-dimensional  aggregates,  reproduces  quantit¬ 
atively  the  refractive  index  of  common  salt  solutions 
over  the  range  0 — 25%  by  weight  of  salt. 

II.  A.  Morton. 

Stereochemistry  of  platinous  salts.  H.  Reih- 
lbn  and  K.  T.  Nestle  (Z.  anorg.  Chem.,  1927,  159, 
343—348). — A  reply  to  Griinberg  (this  vol.,  34;  cf. 
Reihlen  and  Nestle,  A.,  1926,  699).  E.  S.  Hedges. 

Model  for  the  molecules  of  methane  and  other 
compounds  of  the  type  XY4.  I  and  II.  J.  H.  de 
Boer  and  A.  E.  van  Arkel  (Z.  Physik,  1927,  41, 
27 — 37,  38— 47).— I.  A  calculation  of  the  energy 
of  ionisation  of  compounds  of  the  type  CX4  and  SiX., 
is  made  on  the  assumption  that  the  X  atoms  behave 
as  negative  ions  (A.,  1926,  888).  By  means  of  a 
cyclic  process,  the  ionisation  energy  is  calculated  for 
the  silicon  compounds  from  experimentally-deter¬ 
mined  constants.  The  agreement  in  value  between 
the  calculated  energy  of  ionisation  and  that  experi¬ 
mentally  determined  is  good. 

II.  The  dipole  moment  and  energy  of  ionisation  of 
chloroform  and  methyl  chloride  are  calculated  on  the 
assumption  that  the  hydrogen  exists  as  negative  ions 
in  these  two  compounds.  The  calculated  energies  of 
ionisation  are  in  good  agreement  with  the  values 
obtained  from  experimentally-determined  constants 
by  means  of  a  cyclic  process.  W.  E.  Downey. 

Polarisation  of  a  medium  and  its  molecular 
structure.  Benzene  and  cyclohexane.  J.  Errera 
(Bull.  Acad,  roy  Belg.,  1926,  [v],  12,  327—339).— 
Measurements  of  the  specific  inductive  capacity  of 
benzene  and  cyclohexane  in  the  liquid  and  solid  states 
at  and  near  the  m.  p.  indicate  the  absence  of  molecular 
doublets.  The  polarisation  due  to  atomic  vibrations 
is  1-48  for  benzene  and  0-74  for  cyclohexane. 

H.  F.  Gillbe. 

Molecular  diameter  of  unassociated  liquids  at 
their  b.  p.  N.  de  Kolossovski  (Z.  Elektrochem., 
1927,  33,  11). — An  equation  derived  by  Schuster 
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(A.,  1926,  670)  connecting  the  molecular  diameter, 
surface  tension,  and  internal  pressure  of  an  unassoci¬ 
ated  liquid  at  its  b.  p.  is  compared  with  relations 
developed  by  Walden  (A,,  1909,  ii,  119,  647). 

H.  J.  T.  Ellingham, 

Element  of  atomic  number  61  :  florentium 
[illinium].  III.  L.  Rolla  and  L.  Fernandes 
(Gazzetta,  1926,  56,  862 — 864 ;  Atti  R.  Accad.  Lincei, 
1926,  [vi],  4,  49S— 499;  cf.  A.,  1926,  1083;  this  vol., 
9,  31). — The  authors  give  the  text  of  a  paper  which 
was  deposited  under  seal  with  the  Reale  Accademia 
dei  Lincei  in  June  1924  and  announces  the  discovery 
of  the  element  of  atomic  number  61.  They  claim  that 
the  name  florentium  then  given  to  this  element  should 
be  retained.  T.  H.  Pope. 

Existence  of  the  element  of  atomic  weight  61. 
R.  Brunetti  (Atti  R.  Accad.  Lincei,  1926,  [vi],  4, 
515 — 518). — This  note,  deposited  under  seal  with  the 
Accademia  on  June  21,  1924,  gives  the  results  of 
investigation  of  the  X- absorption  spectra  of  rare 
earths  supplied  by  Rolla  (cf.  preceding  abstract). 
An  absorption  band  observed  in  the  spectral  region 
between  samarium  and  neodymium  has  a  wave-length 
agreeing  closely  with  that  calculated  for  the  previously 
unknown  element  of  atomic  number  61. 

T.  H.  Pope. 

Identification  of  the  element  of  atomic  number 
61.  R.  Brunetti  (Atti  R.  Accad.  Lincei,  1926,  [vi], 
4,  518 — 521 ;  cf.  preceding  abstracts). — The  results 
previously  obtained  are  confirmed,  the  samarium 
fraction  obtained  by  Rolla  and  Fernandes  containing 
a  small  proportion  of  the  element  of  atomic  number 
61.  T.  H.  Pope. 

Concentration  and  identification  of  the  element 
of  atomic  number  61.  J.  M.  Cork,  C.  James,  and 
H.  C.  Fogg  (Proc.  Nat.  Acad.  Sci.,  1926,  12,  696— 
699). — Since  an  examination  of  the  X-ray  K  emission 
lines  of  certain  specimens  of  samarium  and  neodymium 
suggested  the  presence  of  small  amounts  of  the  element 
of  atomic  number  61  as  impurity,  attempts  have  been 
made  to  increase  its  concentration.  The  small 
amount  of  neodymium  which  accompanied  the 
yttrium  earths  derived  from  a  large  quantity  of 
Brazilian  monazite  sand  was  concentrated  by  frac¬ 
tional  crystallisation  of  the  bromates  and  magnesium 
double  nitrates.  The  resulting  sample,  containing 
about  1%  of  element  61,  was  submitted  to  X-ray 
examination.  Seven  L-series  lines  were  obtained,  viz., 
Ki>  k2>  Pi>  ^2>  ?3>  7v  Yz  (Siegbahn’s  notation),  the 
wave-lengths  being  2-279,  2-289,  2-07S,  1-952,  2-038, 
1-799,  and  1-725,  respectively.  J.  S.  Carter. 

Crystal  structure  of  nickel  oxide,  cobalt  oxide, 
and  lead  sulphide.  F.  M.  Bravo  (Anal.  Fis. 
Quim.,  1926^24,  611 — 646). — Measurements  made  by 
the  Debye  -Scherrcr  X-ray  method  show  that  nickel 
oxide,  cobalt  oxide,  and  lead  sulphide  have  lattices 
of  the  sodium  chloride  type.  The  mean  values 
obtained  for  the  length  of  side  of  the  lattice  cube  are 
4-244,  4-32,  5-96  A.  for  nickel  oxide,  cobalt  oxide,  and 
lead  sulphide,  respectively.  G.  W.  Robinson. 

Crystal  structure  of  magnesium  dizincide. 

J.  B,  Friauf  (Physical  Rev.,  1927,  [ii],  29,  34—10).— 

The  crystal  has  hexagonal  axes,  with  a  5-15,  c  8-48  A. ; 
the  unit  cell  contains  four  molecules.  The  atoms  have 


the  positions:  zinc:  «,«,];  2u,u,\;  u,  2w,  J; 
u,u,§;  2m,  u,  f ;  u,  2«,  £;  0,0,0;  0,0,%  mag¬ 
nesium  :  v:  4,  %,  i  —  «;  if,  k,  4  +  v;  i,  J,  v, 

where  u  =  0-830  and  v  —  0-062.  The  least  distance 

between  two  magnesium  atoms  is  3-15  A.,  between 
two  zinc  atoms  2-52  A.,  and  between  a  magnesium 
and  a  zinc  atom  3-02  A.  A.  A.  Eldridge, 

Space-lattice  of  ‘‘permalloy."  R.  Forster 
(Physiltal.  Z.,  1926,  27,  829— 830).—' “  Permalloy  ” 
(78%  nickel,  22%  iron)  shows  a  face-centred  cubic 
lattice  of  side  3-56  A.  The  lattice  constant  increases 
with  increasing  iron  content,  since  the  value  3-54  is 
obtained  for  pure  nickel  and  3-63  for  y-iron  (corrected 
to  the  ordinary  temperature).  MeKeehan’s  result  of 
3-60  A.  for  the  alloy  30%  nickel,  70%  iron  confirms  the 
additivity  of  the  lattice  constant.  The  lattice  is 
independent  of  magnetic  properties. 

R.  A.  Morton. 

Crystalline  structure  of  zircon.  W.  Rinks 
(Min.  Mag.,  1926,  21,  176— 187).— Zircon  (d  4-67) 
examined  by  the  spectrometer  and  powder  X-ray 
methods  shows  a  structure  corresponding  with  the 
space-group  />!".  The  unit  cell  containing  eight 
molecules  of  ZrSi04  has  dimensions  a  —  9-30,  c  = 
5-93  A.  The  silicon  and  zirconium  atoms  form  two 
interpenetrating  face-centred  lattices,  and  the  oxygen 
atoms  are  arranged  tetrahedrally  around  the  silicon 
atoms.  L.  J.  Spencer. 

X-Ray  examination  of  aramayoite.  (Miss)  K. 
Yardlev  (Min.  Mag.,  1926,  21,  163 — 168). — Laue 
photographs  through  the  perfect  basal  cleavage  of 
aramayoite  show  an  absence  of  symmetry.  Spectro¬ 
meter  and  powder  data  show  that  the  mineral  is 
triclinic  with  a  —  5-672,  6  —  5-688,  c  =  5-623  A., 
a  =  86°  55',  p  =  90°  53',  y  =  93°  18'.  The  structure 
is  pseudo-tetragonal  with  two  molecules  of  Ag(Sb,Bi)S2 
in  the  minimum  cell.  L.  J.  Spencer. 

Structure  of  baddeleyite  and  of  prepared 
zirconia,  (Miss)  K.  Yardley  (Min.  Mag.,  1926,  21, 
169 — 175). — -Spectrometer  measurements  made  on  a 
crystal  of  baddeleyite  ( d  5-82)  from  Ceylon  give  for 
the  unit  monoclinic  cell  containing  four  molecules  of 
ZrCL  the  dimensions  a  =  5-21,  b  —  5-26,  c  =  5-37  A., 
p  ==  80°  32'.  A  better  agreement  in  the  calculated 
spacings  is  obtained  when  the  mol.  wt.  is  taken  as 
slightly  higher  (viz.,  128),  probably  due  to  the  presence 
of  some  hafnia  in  the  mineral.  Baddeleyite  crystals 
from  Brazil  gave  similar  results.  Powder  photographs 
of  the  nodular  fibrous  zireonia  from  Serra  de  Caldas, 
Brazil  (A.,  1903,  ii,  554),  prove  the  identity  of  this 
material  with  baddeleyite.  Similar  results  were  also 
obtained  with  artificially  prepared  zireonia  (which  has 
previously  been  described  as  tetragonal  and  as  cubic). 

L.  J.  Spencer. 

Crystal  structure  of  some  oxalates.  J.  F. 
Wood  (Proc.  Univ.  Durham  Phil.  Soc.,  1925 — 1926,  7, 
111 — 116). — Using  the  Bragg  ionisation  spectrometer 
and  the  rhodium  Xc^line  (0-616  A.)  as  the  X-radiation, 
the  dimensions  of  the  unit  cell,  assuming  the  latter  to 
contain  two  molecules  in  each  case,  have  been  deter¬ 
mined  for  oxalic  acid,  for  which  a  =  6-10,  b  =  3-61, 
c  =  12-05  A.,  p  =  106°  12';  ammonium  oxalate, 
a  —  8-06,  b  =  10-34,  c  =  3-82  A. ;  and  methvi 
oxalate,  a  =  3-93,  b  =  11-84,  c  =  6-17  A.,  p  =  103°  22'. 


GENERA!,,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


191 


The  orientation  of  the  molecules  in  the  cell  is  discussed. 

M.  S.  Burr. 

Polymorphism  of  fatty  acids.  <1,  Thibatxd 
(Compt.  rend,,  1927,  184,  96 — 98). — X-Ray  measure¬ 
ments  of  the  crystal-spacings  of  fatty  acids  show  that 
these  are  a  function  of  the  number  of  carbon  atoms  in 
the  molecule.  For  the  various  crystalline  forms  of 
certain  acids  (e.g.,  stearic),  different  values  are  obtained 
according  to  their  number  (cf.  this  vol.,  98).  It  is 
suggested  that  the  variations  are  due  to  the  different 
projections  of  the  carbon  chains  on  the  base  of  the 
molecule,  the  spacings  of  the  chains  themselves  being 
identical.  Apart  from  slight  variations  due  to  the 
positions  of  the  terminal  groups,  this  is  in  agreement 
with  the  observed  and  calculated  crystal-spacings. 
For  stearic  acid,  the  values  obtained  are  1*41,  1*22, 
and  TO  A.,  where  1*41  is  the  true  distance  between 
the  consecutive  carbon  atoms.  There  is  a  tendency 
for  the  acids  to  crystallise  preferentially  in  one  par¬ 
ticular  form  according  to  their  structures. 

J.  Grant. 

Crystallography  of  phenyl  a-naphthyl  ketone. 
T.  J.  Woyni  (Rocz.  Chem.,  1926,  6,  653—660).— 
The  crystallographic  and  optical  constants  of  crystals 
of  phenyl  a-naphthyl  ketone  were  determined  by  the 
theodolite  method.  R.  Truszkowski. 

Electron  distribution  in  the  atoms  of  crystals. 
Sodium  chloride  and  lithium,  sodium,  and 
calcium  fluorides.  R.  J.  Havig hurst  (Physical 
Rev.,  1927,  [ii],  29,  1 — 19).— With  certain  assump¬ 
tions,  Fourier  analysis  is  applied  to  the  determination 
of  electron  density.  Curves  show  the  variation  of 
electron  density  along  the  cube  edges  of  the  unit  cells 
of  sodium  chloride,  lithium  fluoride,  and  sodium 
fluoride,  and  along  the  cube  diagonal  of  calcium 
fluoride ;  radial  electron  distribution  curves  are 
plotted  for  the  various  ions.  It  appears  to  be 
definitely  proved  that  the  lattice  points  of  the  crystals 
are  occupied  by  ions.  The  sum  of  the  computed  radii 
of  the  ions  is  in  every  case  very  slightly  less  than  the 
distance  of  closest  approach  as  determined  by  ordinary 
X-ray  analysis.  Thus  the  unit  cell  of  a  crystal 
appears  to  contain  a  number  of  spherical  electron 
systems  practically  in  contact  with  each  other  and 
distributed  regularly  over  the  lattice  points,  each 
system  having  a  dense  electron  atmosphere  near  its 
centre,  which  becomes  extremely  rarefied  at  its  outer 
limit.  The  atomic  radii  correspond  closely  with  those 
of  Wasastjerna  (A.,  1923,  ii,  593;  Bragg,  ibid.,  1926, 
780).  The  electron  distribution  of  an  atom  may  be 
modified  by  the  external  forces  which  act  on  it  in  a 
crystal ;  the  sodium  ion  possesses  different  electron 
distributions  in  the  chloride  and  fluoride,  whilst  those 
of  the  fluorine  ion  are  the  same  in  the  lithium,  sodium, 
and  calcium  compounds.  The  radial  distribution 
curve  for  the  chlorine  ion  is  not  in  agreement  with  that 
of  Compton,  and  the  curve  for  fluorine  contains  an 
unexplained  hump.  Further,  spherical  symmetry 
of  the  electron  distribution  has  been  assumed. 

A.  A.  Eldridoe. 

Measurements  and  interpretation  of  the 
intensity  of  X-rays  reflected  from  sodium 
chloride  and  aluminium.  J.  A.  Bearden  (Physical 
Rev.,  1927,  [ii],  29,  20— 33).— Measurements  of  the 


intensity  of  X-rays  reflected  from  sodium  chloride  and 
aluminium  have  been  made,  and  electron  distribution 
curves  plotted  for  sodium,  chlorine,  and  aluminium. 
There  is  no  evidence  of  any  failure  of  the  classical 
electrodynamics  as  applied  to  calculations  of  the 
intensity  of  X-ray  reflexion.  A.  A.  Eldridge, 

Reflecting  power  of  the  carbon  atom  for  high- 
frequency  rays.  M.  Ponte  (Phil.  Mag.,  1927,  [vii], 
3,  195—209). — In  an  examination  of  the  intensity  of 
X-ray  reflexion  from  crystals,  diamond  powder  has 
been  investigated  by  the  ionisation  chamber  method. 
The  structure  factor  for  the  amplitude  has  been  found 
to  be  l/\/2,  and  the  law  of  variation  of  the  reflecting 
power  with  the  angle  of  reflexion  has  been  found  to 
be  the  same  for  several  wave-lengths.  For  diamond, 
/o<m>  has  been  found  to  be  2*75  to  about  10%  accuracy. 
Examination,  by  the  same  method,  of  naphthalene 
and  anthracene  gives  for  the  reflecting  power  of  these 
molecules  16*5  and  20*2,  respectively.  These  results 
lead  to  values  of  f0  of  5*7  and  5*9,  respectively.  The 
reflecting  power  of  graphite  on  the  cleavage  plane  led 
to  the  value  /0  =  3*4.  A.  E.  Mitchell, 

Crystallisation  of  metals.  0.  H.  Desch  (Proc. 
Univ.  Durham  Phil.  Soc.,  1925 — 1926,  7,  107 — 110). — 
An  investigation  of  the  influence  of  surface  tension  on 
the  process  of  crystallisation  in  metals  is  being 
conducted.  M.  S.  Burr. 

Effect  of  working  on  the  physical  properties 
of  tungsten.  J.  W.  Avery  and  C.  J.  Smithells.— 
See  B.,  1927,  113. 

Formation  of  twin  metallic  crystals.  L.  W. 
McKeehan  (Nature,  1927,  119,  120 — 121).— A 
criticism  of  conclusions  of  Carpenter  and  Tamura 
(this  vol.,  10).  A.  A.  Eldridge. 

[Formation  of  twin  metallic  crystals.]  H.  C.  H. 
Carpenter  and  S.  Tamura  (Nature,  1927,  119,  121). 
— A  reply  to  McKeehan  (preceding  abstract). 

A.  A.  Eldridge. 

State  of  ionisation  of  the  atoms  in  the  space - 
lattice  of  beryllium  oxide.  W.  Zachariasen 
(Z.  Physik,  1926, 40,  637 — 641). — The  observed  inter¬ 
ference  patterns  can  be  interpreted  as  due  either  to 
ions  or  to  uncharged  atoms.  E.  B.  Ludlam. 

Ionic  sizes  and  their  relationship  to  crystal 
structure  type,  solid  solution,  and  double  salt 
formation  and  the  stabilities  of  hydrates  and 
ammoniates.  E.  J.  Cuy  (J.  Amer,  Chem.  Soc., 

1927  ,  49,  201 — 215). — If  ions  all  behaved  as  point 
charges,  uni-univalent  and  bi-bivalent  salts  would  be 
expected  to  crystallise  in  the  body-centred  cubic  lattice 
(caesium  chloride  type),  this  being  the  structure  in 
which  each  ion  is  surrounded  by  the  maximum 
number  of  ions  of  opposite  sign.  That  other  lattices 
occur  is  attributed  to  the  influence  of  the  relative  sizes 
of  ions.  On  the  assumption  that  the  sphere  of  influ 
ence  is  tangential  to  the  spheres  of  influence  of  the 
surrounding  negative  ions,  a  maximum  value  for  the 
ratio  of  the  radii  of  the  two  ions,  r'/r",  is  computed 
for  the  structure  types  possessed  by  compounds  of 
the  forms  AB  and  ABr  For  uni-univalent  and  bi¬ 
bivalent  salts,  the  sequence  of  structure  types : 
caesium  chloride,  sodium  chloride,  zinc  sulphide,  and 
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zinc  oxide  parallels  the  order  of  r '  jr  " .  For  salts  of  the 
type  AB2,  the  calcium  fluoride  structure  is  to  be 

preferred,  except  for  large  ratios  of  r'jr".  With  some 
additional  assumptions,  it  is  shown  that  the  greater 
this  ratio  is  the  greater  is  the  tendency  for  the  salts 
to  form  hydrates  and  ammoniates  and  the  greater  the 
stability  of  these  substances  when  formed.  A  parallel¬ 
ism  is  shown  to  hold  between  rx  jr2  and  the  four 
possible  types  of  binary  temperature-composition 
diagrams  for  salts  with  a  common  ion,  rx  and  r2  being 
the  radii  of  the  uncommon  ions.  Critical  footnotes 
by  M.  L.  Huggins  arc  appended.  S.  K.  Tweedy. 

Non-magnetic  films  of  iron,  nickel,  and  cobalt. 
J.  1).  Hanawalt  and  L.  R.  Ingersoll  (Nature,  1927, 
119,  234 — 235). — Non-magnetic  films  of  nickel  may 
be  produced  by  cathodic  sputtering  in  hydrogen  or 
argon,  and  of  cobalt  and  iron  in  helium.  The  films 
become  ferro-magnetic  when  heated  in  a  vacuum  at 
350°.  The  non-magnetic  film  has  in  general  the  same 
crystal  structure  as  after  heating,  but  with  a  larger 
lattice  spacing.  The  distension  may  be  due  to  the 
occlusion  by  the  metal  of  large  amounts  of  the 
residual  gas.  The  constancy  of  the  amount  of  dis¬ 
tension  suggests  that  there  may  be  a  chemical  or  quasi- 
chemical  union  of  the  metal  and  the  gas.  It  is  not 
believed  possible  that  the  metals  could  sputter  as 
non-magnetic  oxides.  A.  A.  Eldridge. 

Principal  magnetic  susceptibilities  of  crystals. 
I.  I.  Rabi  (Physical  Rev.,  1927,  [ii],  29,  174 — 185).— 
The  principal  magnetic  susceptibilities  are  tabulated 
for  the  following  crystals :  (a)  sulphates  of  the 

form  MS04,R2S04,CH20  :  copper  ammonium,  copper 
potassium,  copper  rubidium,  nickel  ammonium,  nickel 
potassium,  nickel  rubidium,  cobalt  ammonium,  cobalt 
potassium,  cobalt  rubidium,  ferrous  potassium, 
manganous  ammonium,  which  are  paramagnetic,  the 
values  depending  almost  entirely  on  the  paramagnetic 
ion,  (6)  sodium  nitrate,  calcite,  aragonite,  potassium 
nitrate,  and  strontium  nitrate,  which  are  diamagnetic. 

A.  A.  Eldridge. 

Molecular  theory  of  solidity  and  solidific¬ 
ation.  A.  Smekal  (Physikal.  Z.,  1926,  27,  837—844). 
— In  actual  crystals,  a  not  inconsiderable  fraction  of 
the  lattice  cells  which  make  up  the  entire  crystal  show' 
deviations  from  the  theoretical  structure.  Apparently, 
the  outer  electrons  of  the  atoms  making  up  these 
anomalous  aggregates  are  not  arranged  in  the  ordinary 
way.  On  this  basis,  the  phenomena  of  “  inner  ” 
photo-electric  sensitivity,  electrical  conduction, 
phosphorescent  materials  (Lenard’s  phosphors),  and 
the  coloration  of  materials  like  sodium  chloride  by 
A -ray  bombardment,  all  receive  a  rational  explanation 
connected  with  deviations  from  the  normal  lattice. 
Defective  cohesion  appears  to  bo  related  to  the  exist¬ 
ence  of  gliding  planes  in  actual  crystals,  which  owe 
their  properties  primarily  to  defects  in  the  lattice. 

R.  A.  Morton. 

Polishing  of  surfaces.  N.  K.  Adam  (Nature, 

1927,  119,  162 — 163). — It  appears  unnecessary  to 
suppose  that  actual  liquefaction  occurs,  an  amorphous 
layer  indistinguishable  from  a  supercooled  liquid  being 
formed  by  any  mechanism  w'hich  rearranges  the 
surface  molecules  at  random.  Moreover,  the  resolid¬ 
ification  of  a  liquefied  surface  layer  might  result  in 


crystallisation  (cf.  Macaulay,  A.,  1926,  998 ;  Preston, 

this  vol.,  100).  A.  A.  Eldridge. 

Diamagnetism  of  mesomorphic  substances  ; 
orientation  of  smectic  substances  by  the  magnetic 
field.  G.  Foex  (Compt,  rend.,  1927, 184,  147 — 149). 
— The  decrease  in  diamagnetism  produced  wiien  a 
substance  passes  from  the  isotropic  to  the  oriented 
nematic  state  is  due  to  the  corresponding  change  of 
the  electronic  orbits  responsible  for  diamagnetism 
from  a  haphazard  to  an  ordered  orientation  parallel 
to  the  field.  In  general,  orientation  is  not  produced 
unless  the  substance  is  cooled  in  the  magnetic  field, 
so  that  the  latter  acts  during  the  passage  from  the 
isotropic  to  the  smetic  phase.  The  diamagnetism 
then  decreases  continuously  with  increase  in  the  field- 
intensity,  and  it  is  shown  that  orientation  is  still 
incomplete  in  fields  having  intensities  above  12,600 
gauss.  The  coefficient  of  magnetisation  is  almost 
independent  of  temperature.  When  passing  from  the 
oriented  to  the  isotropic  state,  nematic  substances  show 
no  discontinuity  on  the  curve  of  the  variation  of 
diamagnetism.  Ethyl  azoxybenzoate,  how'ever,  shows 
a  marked  discontinuity  when  passing  from  the  smetic 
to  the  isotropic  state.  Smetic  substances  tend  to 
approach  a  crystalline  state  more  readily  than  nematic 
substances.  J.  Grant. 

Relative  resistivity  of  metals  at  temperatures 
of  liquid  helium.  W.  Tuyn  and  H.  K.  Onnes 
(Arch.  Neerland.,  1927,  III  A,  10, 5 — 41). — The  ratio  of 
the  resistivity  at  temperatures  in  the  range  2—20°  Abs. 
to  the  normal  resistivity  has  been  determined  for  tin, 
lead,  radioactive  lead  (radium-O),  cadmium,  zinc, 
germanium,  aluminium,  platinum,  copper,  and  alloys 
of  lead  with  tin.  It  is  concluded  that  the  phenomena 
of  superconductivity  are  confined  to  the  metals 
mercury,  thallium,  lead,  indium,  and  tin. 

R.  W.  Lunt. 

Electrical  conductivity  of  technical  aluminium. 

G.  Masing  and  C.  Haase.— See  B.,  1927,  112. 

Electrostatic  charge  on  glass  floats  in  very  dry 

liquids.  H.  V.  A.  Briscoe,  P.  L.  Robinson,  and 

H.  C.  Smith  (Phil.  Mag.,  1927,  [vii],  3,  63 — 64). — - 

When  glass  floats  were  placed  in  very  dry  liquid 
silicon  tetrachloride,  any  slight  movement  or  vibration 
of  the  liquid  was  sufficient  to  cause  them  to  acquire  a 
charge  of  positive  electricity.  The  effect  was  so  great 
as  to  make  the  floats  adhere  firmly  to  the  wralls  of  the 
containing  glass  tubes  and  to  render  impossible 
measurements  of  the  flotation  temperatures  of  cali¬ 
brated  glass  floats.  When  the  liquid  was  left  undis¬ 
turbed  for  a  considerable  period  after  being  distilled, 
the  floats  lost  the  greater  part  of  their  charge,  and  it 
became  possible  to  make  the  measurements  with  the 
desired  precision.  The  loss  of  charge  points  to  a 
progressive  increase  in  the  conductivity  of  the  glas3, 
and  it  is  suggested  that  this  is  due  to  a  reaction 
between  the  liquid  and  the  glass.  Similar  results 
were  obtained  in  very  pure  boron  trichloride.  The 
floats  were  again  positively  charged,  but  the  magnitude 
of  the  effect  was  not  sufficient  to  interfere  with  the 
precision  of  measurement.  The  charges  were  com¬ 
pletely  lost  after  a  period  of  one  day,  whilst  with 
silicon  tetrachloride  slight  charges  remained  even 
after  four  months.  A.  E.  Mitchell. 
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Specific  heat  of  gaseous  nitrogen  tetroxide. 
E,  D.  McCollum  (J.  Amor.  Ghem.  Soc.,  1927,  49,  28 — 
38). — The  specific  heat,  C'p,  of  gaseous  nitrogen 
tetroxide  was  determined  in  an  improved  constant- 
flow  calorimeter  between  the  temperatures  33°  and  98°. 
The  apparent  heat  capacity  is  large,  and  attains  a 
maximum  at  62° ;  on  subtraction  of  the  heat  of  dis¬ 
sociation,  the  true  heat  capacity  is  obtained,  which 
increases  with  rise  of  temperature.  Calculation  indic¬ 
ates  that  Cp  is  slightly  greater  for  nitrogen  tetroxide 
than  for  nitrogen  dioxide.  S.  K.  Tweedy. 

M.-p.  curve  of  helium.  G.  Tammann  (Ann. 
Physik,  1927,  [iv],  82,  240— 243).— Keesom  (A.,  1926, 
893)  has  shown  that  the  vapour  pressure  and  m.-p. 
curves  of  helium  between  1-13°  and  4-21°  Abs.  do  not 
intersect,  and  that  a  triple  point  in  which  solid,  liquid, 
and  vapour  are  in  equilibrium  does  not  occur.  The 
expression  T  —  1—  log  (p—24-0)  fits  the  observations 
over  the  range  2T=1*13 — 2-50°.  At  higher  temper¬ 
atures,  the  temperature  increases  more  rapidly  than 
is  given  by  log  (p—  24).  For  T— 0  dTjdp  equals 
4-3°  per  atmosphere,  and  RvjT=  0-23Au  cm.’/kg.  Thus 
dTjdp  is  large,  but  not  infinite,  and  RpjT  is  small, 
but  not  zero,  as  would  be  expected  from  Kernst’s 
theory.  R.  A.  Morton. 

Latent  heats  of  fusion  of  metals  and  specific 
heats  at  high  temperatures.  S.  Umino  (Sci.  Rep. 
Tohoku  Imp.  Univ.,  1926, 15, 597 — 617). — The  specific 
heats  of  the  metals  detailed  below  were  determined 
at  high  temperatures  by  the  method  of  mixture,  and  , 
the  latent  heats  of  fusion  obtained  by  extending  the 
heat  content  curves  in  the  liquid  and  solid  phases  to 
the  m.  p.  With  the  ferromagnetic  metals  iron,  cast 
iron,  cobalt,  and  nickel,  the  heat  content-temperature 
curves  are  complex  below  the  m.  p,,  owing  to  the 
numerous  transformations,  and  are  linear  above  the 
m.  p.  Their  mean  specific  heat  increases  more  rapidly 
than  linearly  in  the  ferromagnetic  range,  and  then 
linearly  to  the  m.  p.,  at  which  it  increases  abruptly, 
and  may  then  either  remain  constant  or  decrease. 
With  the  non-magnetic  metals,  the  mean  specific  heat 
below  the  m.  p.  increases  slowly  and  almost  linearly 
with  rise  of  temperature,  increases  abruptly  at  the 
m.  p.,  and  then  gradually  decreases.  The  true  specific 
heats  of  non-magnetic  metals  below  the  m.  p.  increase 
linearly  or  more  rapidly  than  linearly,  and  decrease 
abruptly  at  the  m.  p.,  except  with  antimony  and  zinc, 
which,  like  the  ferromagnetic  metals,  show  an  increase. 
The  true  specific  heats  of  all  metals  do  not  change 
above  the  in.  p.  With  the  ferromagnetic  metals  and 
alloys,  the  true  specific  heats  show  abnormal  changes 
in  the  ferromagnetic  range.  The  following  new  values 
are  found  for  the  latent  heats  of  fusion  and  m.p. 
Tin  14-20,  bismuth  14-10,  cadmium  12-90,  lead  5-50, 
zinc  23-60,  antimony  40-75,  aluminium  79-64,  silver 
24-90,  gold  15-73,  copper  49-95,  nickel  (1450°)  70-40, 
cobalt  (1489°)  67-00,  chromium  (1600°)  70-05,  iron 
(0-04%  C,  m.  p.  1520°)  69-20,  iron  (4-22%  C,  m.  p. 
1169°)  47-00.  When  the  latent  heats  of  fusion  are 
plotted  against  the  at.  wts.,  a  periodic  type  of  curve 
is  obtained.  W.  Hume-Rotiiery'. 

Latent  beat  of  vaporisation  and  density.  W. 
Herz  (Z.  anorg.  Chem.,  1927,  159,  304 — 306). — The 
quotient  Ltj(di — dc),  where,  at  the  temperature  t, 
o 


L  is  the  latent  heat  of  vaporisation,  dt  the  density  of 
the  liquid,  and  dc  the  critical  density,  is  independent 
of  the  temperature  for  each  of  the  non-associated 
liquids  examined,  and  also  for  certain  associated 
liquids.  The  value  of  the  constant  is  characteristic 
for  each  liquid.  Results  are  shown  over  a  wido 
temperature  range  for  the  liquids  octane,  stannic 
chloride,  methyl  alcohol,  and  ammonia,  using  previ¬ 
ously-recorded  values  of  the  terms.  The  quotient  is 
not  constant  for  propyl  alcohol,  ammonia,  or  acetic 
acid.  In  the  last  case,  the  variation  of  the  latent  heat 
of  vaporisation  with  temperature  is  known  to  be 
abnormal.  E.  S.  Hedges. 

Latent  heats  of  vaporisation.  M.  de  Hehptinne 
(Bull.  Acad.  roy.  Belg.,  1926,  [v],  12,  296—308).— 
An  experimental  verification  of  Prud’homme’s 
formula  connecting  latent  heat  of  vaporisation  and 
b.  p.  (A.,  1925,  ii,  188).  Good  agreement  is  obtained 
for  water,  ammonia,  pentane,  hexane,  heptane, 
octane,  carbon  tetrachloride,  chlorobenzene,  and 
benzene.  For  methyl  and  ethyl  acetates  and  methyl 
alcohol,  the  agreement  is  less  satisfactory.  The 
formula  is  inapplicable  to  acetic  acid,  on  account  of 
the  maximum  in  its  specific  heat  -temperature  curve. 

H.  F.  Gdllbe. 

Heat  of  formation  of  surface  layer  at  the 
bounding  surface  of  solutions.  P.  Rehbinder 
(Physikal.  Z.,  1926,  27,  825— 829).— For  dilute  solu¬ 
tions  and  an  extended  surface,  the  author’s  expression 
Q=RT{l—TjG.dGjdT)  {G  is  surface  activity)  can 
be  deduced  from  well-known  thermodynamic  equations 
without  special  assumptions.  On  this  basis  and  using 
earlier  measurements,  the  heats  of  adsorption  for 
solutions  of  surface  active  materials  (aliphatic  acids) 
have  been  calculated.  The  expression  <2=l/F(Ao— 
T .  d&irjdT)  is  a  special  case  of  the  author’s  formula 
above  if  —do-/dc—G~(<r0—<r)lc(oi.A.,  1924,  ii,  662; 
1926,  674).  R,  A.  Morton. 

Heats  of  combustion  of  proposed  secondary 
standard  substances  and  of  position  and  optical 
isomerides.  L.  J.  P.  Keffler  and  F.  C.  Guthrie 
(J.  Physical  Chem.,  1927,  31,  58 — 68). — There  is 
described  an  adiabatic  calorimeter  of  the  submarine 
type  which  gives  results  of  an  accuracy  sufficient  for 
nse  in  the  determination  of  the  heats  of  combustion 
of  standard  substances.  Increased  accuracy  results 
from  selecting  for  all  combustions  the  same  initial  and 
final  temperatures  on  the  Beckmann  scale.  The  heats 
of  combustion  found,  in  g. -cal, 15  per  g.  (air,  incon¬ 
stant),  are,  for  naphthalene  9614-2,  for  salicylic  acid 
5243-1  (cf.  Verkado  and  Coops,  A,,  1926,  785; 
Berner,  ibid.,  116),  and  for  m-  and  p-hydroxybenzoic 
acids,  5244-2  and  5237-8,  respectively  (cf.  Stohmann, 
ibid.,  1889,  1096),  the  maximum  deviation  from  the 
mean  value  being  approximately  2  g.-cal.  Naph¬ 
thalene,  and  especially  salicylic  acid,  on  account  of 
its  lower  volatility,  are  very  suitable  seeondary 
standards  for  bomb  calorimetry.  From  the  results 
obtained  with  the  hydroxybenzoic  acids,  it  is  con¬ 
cluded  that  the  energy  contents  of  the  o-  and  m- 
isomerides  are  the  same,  whilst  that  of  the  p-isomeride 
shows  a  slight  difference.  The  two  optically  active 
forms  of  borneol  gave  practically  the  same  values  for 
their  heats  of  combustion.  L.  S.  Theobald. 
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Reconciliation  of  values  obtained  for  thermo¬ 
chemical  constants  of  organic  compounds.  W. 
Swientoslawski  (Rocz,  Chcm.,  1926,  6,  578 — 602). — 
Values  obtained  for  the  heats  of  combustion  of  various 
organic  compounds  by  different  authors  are  com¬ 
pared  and  correction  coefficients  determined  for 
them.  It.  Truszkowski. 

Friction,  heat  conductivity,  and  diffusion  in 
gaseous  mixtures.  I.  M.  Trautz  (Ann.  Physik, 
1927,  [iv],  82,  227 — 239). — A  new  conception  of  the 

theoretical  treatment  of  friction,  licafc  conductivity, 
and  diffusion  in  gaseous  mixtures  is  outlined  until 
special  reference  to  friction  in  pure  gases  and  in 
mixtures.  The  theory  of  collisions  between  like  and 
unlike  molecules  forms  the  basis  of  the  work.  The 
experimental  evidence  will  shortly  bo  published. 

It.  A.  Morton. 

Allotropy  of  tin.  A.  Travers  and  Huot  (Com.pt. 
rend.,  1927, 184,  152 — 155). — Tin  exists  in  three  allo- 
tropic  forms,  rhombohedrie,  quadratic,  and  grey  tin, 
with  densities  of  6-55,  7-28,  and  5-8,  respectively.  The 
transformation  from  one  type  to  another  has  been 
followed  by  density,  dilatometric,  and  calorimetric 
measurements,  anomalous  results  having  been  previ¬ 
ously  obtained.  It  is  now  shown  that  the  results  are 
dependent  on  the  previous  thermal  treatment  of  the 
metal,  irrespective  of  its  purity.  Thus  samples  heated 
at  350°  for  some  minutes  showed  no  discontinuities 
on  the  calorimetric  curve,  whilst  heating  at  500°  for 
2  hrs.  produced  a  sharp  break  at  170—171°,  this  being 
accentuated  by  an  increase  in  the  time  or  temperature. 
Solid  samples  showed  no  break  even  after  52  lirs.  at 
190°.  The  transformations  denoted  by  the  breaks  are 
accompanied  by  characteristic  decrepitations. 

J.  Grant. 

Association  of  liquids  and  a  relation  between 
the  capillary  constant  and  the  heat  of  vaporis¬ 
ation.  P.  Walden  (Z.  anorg.  Chera.,  1926,  158, 
244—248). — The  relation,  E=0-0000Q5MT,  for  the 
molecular  elevation  of  the  b.  p.,  in  which  T  is  the 
b.  p.  of  a  solvent  of  mol.  wt.  M ,  deduced  by  do  Kolo- 
sovski  (A.,  1926, 1008),  is  not  new,  having  been  previ¬ 
ously  advanced  by  Beckmann  (ibid.,  1896,  ii,  236). 
The  author  claims  priority  for  the  conclusion  reached 
by  de  Kolosovski,  that  the  ratio  of  the  heat  of 
vaporisation  of  a  liquid  to  its  capillary  constant  is 
independent  of  temperature  for  a  non-associated 
liquid  (ibid.,  1909,  ii,  119).  A.  S.  Corbet. 

Density,  compressibility,  and  at.  wt.  of  nitro¬ 
gen.  G.  P.  Baxter  and  H.  W.  Starkweather 
(Proc.  Nat.  Acad.  Sci.,  1926,  12,  703— 707).— The 
average  values  for  the  densities  of  nitrogen  at  0°  and 
253-33,  506-67,  and  760  mm.  at  sea-level,  latitude  45°, 
are  0-41667,  0-83348,  and  1-25036,  respectively.  If 
the  value  of  PV  at  1  atm.  be  assumed  to  be  1,  the 
values  at  §  and  §  atm.  are  1-00011  and  1-00028, 
respectively,  the  average  value  of  tho  coefficient  of 
deviation  from  Boyle’s  law  between  0  and  1  atm. 
being  —0-00045,  a  value  in  agreement  with  existing 
data.  These  results  lead  to  the  value  14-007  for  the 
at.  wt.  of  nitrogen.  J.  S,  Carter. 

Density  of  oxygen  and  its  compressibility 
below  one  atmosphere.  II.  G.  P.  Baxter  and 
H.  W.  Starkweather  (Proc.  Nat.  Acad.  Sci.,  1926, 


12,  699 — 703;  cf.  A.,  1925,  ii,  18S). — If  the  most 
recent  value  for  the  gravitational  constant  be  used, 
the  densities  of  oxygen  at  0°  and  at  190, 380,  570,  and 
760  mm.  at  sea-level,  latitude  45°,  are  0*35699,  0-71415, 
1-07149,  and  1-42897,  respectively.  If  the  value  of 
PV  be  assumed  to  he  1  at  a  pressure  of  1  atm.,  the 
values  of  PV  at  0-75,  0-50,  and  0-25  atm.  arc  1-00022, 
1-00047,  and  1-00071,  respectively,  whence  the 
coefficient  of  deviation  from  Boyle’s  law  per  atm.  is 
—0-00092,  a  value  very  near  to  tho  mean  value, 
-0-00094,  calculated  by  Pickering  (A.,  1926,  569). 

J.  S.  Carter. 

Ten  years’  work  on  gases.  E.  Moles  (Gazzetta, 
1926,  56,  915 — 947). — A  review,  containing  also  an 

account  of  unpublished  work  on  the  density  of  atmo¬ 
spheric  air.  Tables  and  graphs  show  the  variation 
of  the  weight  of  a  normal  litre  of  air  with  the  atmo¬ 
spheric  pressure  at  Madrid  (mean  weight  1-29315)  and 
Barcelona  (mean  1-29285).  The  results  are  in  agree¬ 
ment  with  the  Loomis-Morley-Guye  law,  that  all 
minima  of  atmospheric  (reduced)  density  correspond 
with  maxima  of  pressure;  most  density  maxima 
correspond  also  with  pressure  maxima.  As  the 
maximum  variation  in  the  normal  density  of  air  at 
any  one  place  may  bo  as  great  as  0-1%,  the  use  of  air 
as  a  standard  of  gas  density  should  be  abandoned. 

E.  W.  WlQNALL. 

Method  of  measuring  vapour  pressure  by  air 
bubbling.  H.  I.  Downes  and  E.  P.  Perjian  (Trans. 
Faraday  Soc.,  Jan.,  1927,  advance  proof). — The 
apparatus  previously  devised  by  Perman  (Proe.  Roy. 
Soc.,  1903,  72,  72)  for  measuring  vapour  pressure  by 
air  bubbling  has  been  considerably  improved  to  give 
accurate  results  over  a  large  temperature  range. 
The  vapour  pressures  and  densities  of  aqueous  sucrose 
solutions  have  been  determined  between  40°  and  80°, 
and  the  values  of  the  osmotic  pressures  of  such  solu- 
tions,  calculated  by  three  methods  from  the  vapour- 
pressure  values,  are  concordant  and  in  agreement  with 
those  obtained  by  other  workers.  A.  S.  Corbet. 

Vapour  pressure  and  resistance  thermometers 
in  the  region  of  liquid  nitrogen  and  liquid 
hydrogen.  F.  Henning  (Z.  Physik,  1927,  40, 
775 — 785). — By  means  of  a  constant-volume  helium 
gas  thermometer,  the  vapour  pressure  of  liquid  and 
solid  nitrogen  was  determined  between  60°  and  80° 
Abs.,  and  of  hydrogen  between  its  normal  b.  p., 
20-4°  Abs.,  and  its  ..triple  point,  14-04°  Abs.  The 
change  of  resistance  of  pure  platinum  was  determined 
over  the  same  range.  The  triple  point  of  nitrogen  is 
63-12°  Abs.,  at  which  temperature  the  vapour  pressure 
is  92-89  mm.  The  vapour  pressure  of  hydrogen  at 
14-04°  Abs.  is  54-86  mm.  E.  B.  Led  lam. 

Critical  constants  of  various  gases.  S.  F. 
Pickering  (U.S.  Bur.  Standards  Sei.  Paper  541,  1926, 
21,  597 — 629). — From  a  review  of  the  available  data 
for  the  more  common  gases  and  the  inert  gases  the 

most  trustworthy  values  have  been  tabulated.  The 

constant  RT^/MPc  seems  to  vary  from  3-0  for 
krypton  to  4-12  for  ammonia.  The  critical  data  for 
krypton  appear  to  be  inaccurate.  In  ammonia,  the 
High  values  are  due  to  the  abnormality  of  the  sub¬ 
stance.  The  equations  of  van  der  Waals  and  of 
Dieterici  require  values  of  2-67  and  3-70,  respect- 
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ively,  for  RTJLcjMPc,  as  against  3-523,  the  mean  of 
the  values  available.  R,  A.  Morton. 

Pressure-temperature  formula  for  vapours. 
A.  Batschinski  (Nature,  1927,  119,  198). — A  satis¬ 
factory  formula  is  f4-c=/e[p1'4— 10“  - WIosm-iobp)], 
where  pk  is  the  critical  pressure  and  c,  Ic,  a,  B  are  con¬ 
stants,  different  for  different  substances.  At  suffi¬ 
ciently  high  pressures  (a.g.,  1 — 3  atm.  to  the  critical 
pressure),  the  formula  becomes 

A.  A.  Eldridge. 

Sublimation  pressures  of  substituted  quinones 
and  quinols.  A.  S.  Coolidge  and  (Miss)  M.  S. 
Coolidge  (J.  Amer.  Cbcm.  Soc.,  1927,  49,  100 — 104). 
— The  sublimation  pressures,  p,  of  twelve  substituted 
quinones  and  quinols  are  recorded  for  various  tem¬ 
peratures.  In  each  case  log  p  is  a  linear  function  of 
l/T.  S.K.  Tweedy. 

Influence  of  centrifugal  force  on  rate  of  evapor¬ 
ation.  E.  Mack,  jun.  (J.  Amer.  Chem.  Soc.,  1927, 
49,  135 — 142). — The  rate  of  sublimation  of  iodine  as 
observed  in  a  small  high-speed  centrifuge  is  directly 
proportional  to  the  centrifugal  force  up  to  values  of 
the  latter  equal  to  250  times  gravity  and  probably 
higher,  always  provided  that  an  adsorbent  at  the  end 
of  the  diffusion  space  absorbs  the  iodine  vapour  as 
fast  as  it  arrives.  The  somewhat  amorphous  solid 
iodine  surface  probably  loses  molecular  aggregates 
and  loosely-held  molecules  under  the  influence  of  the 
force.  When  the  iodine  vapour  diffuses  against  centri¬ 
fugal  force,  the  rate  of  evaporation  is  the  same  as  that 
found  when  normal  diffusion  occurs  in  the  centrifuge 
at  rest.  S.  K.  Tweedy. 

Transformation  phenomena  of  low-melting 
alloys  (Rose’s  metal).  R.  Fleischmann  (Z. 
Physik,  1927,  41,  8— 17).— Rose’s  metal  (ISn,  lPb, 
2Bi)  is  shown,  by  dilatometric  and  resistance  measure¬ 
ments,  to  exist  in  three  different  modifications,  named 
«j,  a,  and  (3.  The  o-form  is  obtained  in  the  just- 
solidificd  metal.  The  a-form  is  stable  below,  and  the 
(3 -form  above,  76°.  Below  the  m.  p.,  only  the  follow¬ 
ing  transformations  are  possible:  a->-p,  a. 

Thermo-electric  experiments  on  the  alloy  confirm 
these  results.  W.  E.  Downey. 

The  characteristic  equation  of  gases.  K. 
Shiba  (Proc.  Imp.  Acad.  Tokyo,  192G,  2,  398 — 400). 
— A  discussion  of  the  equation  of  state  advanced  by 
the  author  (Nippon  Sugaku-Buturigakkwai  Kizi, 
1926,  [iii],  8,  31),  in  which  it  is  concluded  that  the 
equation  of  Clausius  cannot  be  considered  as  a  cor¬ 
rected  form  of  that  of  van  der  Waals.  The  limitations 
of  Goebel’s  equation  are  discussed  (A.,  1904,  ii,  311, 
706) ;  and  the  law  of  intermolecular  force  is  deduced 
to  be  of  the  inverse  8th  or  9th  power  for  carbon 
dioxide,  in  approximate  agreement  with  Debye’s 
theory  (ibid.,  1919,  ii,  211).  R.  W.  Lunt. 

Relation  between  surface  tension  and  tem¬ 
perature.  J.  E.  Verschaffelt  (Bull.  Acad.  roy. 
Belg.,  1926,  [v],  12,  566— 572).— The  effect  of  the 
temperature  T,  on  the  surface  tension,  y,  can  be 
expressed  by  the  empirical  formula  y—A(Tc—T)B, 
where  Tc  is  the  critical  temperature,  and  B—l-2, 
approximately,  for  “  normal  ”  liquids.  A  similar 
expression  can  be  deduced  from  van  der  Waals’  theory 


of  capillarity,  but  B  then  has  the  value  1-5.  This  is 
probably  because  the  theory  admits  of  the  equation 
of  state  being  continuous  in  the  neighbourhood  of  the 
critical  point,  which  seems  to  conflict  with  the  experi¬ 
mental  evidence  (cf.  A.,  1923,  ii,  533).  On  the 
assumption  of  discontinuity,  a  value  is  obtained  for 
B  which  agrees  satisfactorily  with  that  found  by 
experiment.  R.  Cutiiill. 

Simple  lecture  experiment  on  the  viscosity 
of  gases.  K.  Przibram  (Physikal.  Z.,  1926,  27, 

830). — A  small  hollow  brass  cube  is  fitted  with  glass 
windows  on  opposite  sides.  A  movable  stiff  wire 
traverses  the  cube  in  a  horizontal  direction.  A  cloud 
of  ammonium  chloride  falls  slowly  in  the  cube,  and 
when  this  is  placed  in  the  beam  from  a  projection 
lantern,  the  viscosity  of  air  can  be  demonstrated  by 
deflexion  of  the  falling  cloud  as  the  wire  is  moved  to 
and  fro.  R.  A.  Morton. 

Laws  of  viscosity  of  fluids.  J.  Dubief  (J.  Phys. 
Radium,  1926,  [vi],  7, 402 — 413). — No  law  is  yet  known 
which  expresses  viscosity  in  terms  of  density  or 
pressure  for  the  entire  fluid  state.  Maxwell’s  law 
(n0=WM/3~p2v'2)  is  applicable  only  to  perfect 
gases,  since  for  actual  fluids  it  fails  as  Boyle’s  law 
fails.  On  the  basis  of  the  kinetic  theory,  ??=? ?0v/(u— 6) 
(i]  being  viscosity  of  a  fluid  of  volume  v,  t]0  that  of  a 
perfect  gas  at  the  same  temperature,  b  the  co-volume 
of  van  der  Waals).  The  unusual  form  of  this  expres¬ 
sion  leads  to  a  consideration  of  the  following  expression 
for  the  equation  of  state  :  pv—(l—y<p(T)jv)  .i)RT/r]0 
—tv,  -  being  a  linear  function  of  the  density.  The 
latter  function  appears  to  be  discontinuous,  but  the 
argument  may  be  vitiated  by  experimental  errors, 
and  existing  compressibilities  may  be  subject  to 
systematic  errors.  R.  A.  Morton. 

Viscosity  [of  copper,  brass,  and  bronze]  at 
high  temperatures.  J.  Cournot  and  R.  Pages. — - 
See  B„  1927,  112. 

Passage  of  hydrogen  through  metals.  G. 
Borelius  and  S.  Lindblom  (Ann.  Physik,  1927, 
[iv],  82,  201—226). — The  passage  of  hydrogen  through 
the  walls  of  tubes  of  iron,  nickel,  monel  metal,  and  a 
palladium-platinum  alloy  (80%  palladium,  20% 
platinum)  has  been  investigated  at  pressures  below 
1  atm.  and  at  temperatures  up  to  700°.  For  iron, 
the  investigation  was  extended  to  high  pressures  over 
the  temperature  range  25 — -700°,  and  also  to  the  diffu¬ 
sion  of  hydrogen  into  the  tube  during  electrolysis. 
The  tube  was  immersed  in  an  electrolyte  and  used  as 
an  electrode,  and  the  quantity  of  gas  entering  was 
investigated  for  different  current  densities  and 
temperatures  between  the  ordinary  temperature  and 
100°.  The  diffusion  showed  a  normal  relation  with 
the  dimensions  of  the  tube.  At  constant  pressure, 
the  temperature  effect  is  a  function  of  where  b 
is  a  constant  and  T  is  temperature  Abs.  The  diffu¬ 
sion  of  hydrogen  through  iron  when  electrolysis  is 
carried  out  at  a  constant  current  density  shows  the 
same  temperature  relationship  as  the  constant 
pressure-high  temperature  diffusion.  In  each  case 
b  is  the  same. 

At  constant  temperature,  the  measurements  indi¬ 
cate  an  approximate  proportionality  to  i/p,  where  p 
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is  the  gaseous  pressure.  More  exact  proportionality 
is  given  by  ^/p—^/ptioxp>'pt)  where pt is  a  threshold 
valuo  for  the  pressure.  For  iron  at  different  temper¬ 
atures,  p,  decreases  with  increasing  temperature. 
Bodenstein  has  recorded  that  at  constant  temperature 
the  effect  varies  as  \‘‘I,  where  I  is  current  density. 
Over  the  range  0  005 — 0-05  amp./em.2,  the  propor¬ 
tionality  follows  the  relation  ^/I—y/It,  where  I>I, 
and  I(  is  a  threshold  value  for  current  density.  The 
electrolysis  and  the  gaseous  diffusion  are  thus  strictly 
analogous,  and  current  densities  can  bo  equated  with 
pressures.  Thus  1  amp./em.2  is  equivalent  to  1700 
atm.  for  iron  and  2%  sodium  hydroxide  solution.  At 
moderate  temperatures,  hydrogen  molecules  are  ad¬ 
sorbed  from  a  gas,  and  either  at  the  surface  or  in  the 
metal  suffer  dissociation,  but  recombination  must 
occur  before  the  gas  can  be  set  free  in  either  the 
electrolytic  or  the  gaseous  process.  R.  A.  111031011. 

Density  of  binary  liquid  mixtures  at  25°. 

R.  M.  Woodman  (Chcm.  News,  1927,  134,  36).— 
Values  of  df  are  recorded  for  binary  mixtures  of  water 
with  acetic  acid,  pyridine,  and  phenol,  of  benzene 
with  phenol  and  acetic  acid,  and  of  acetic  acid  with 
toluene.  R.  Cuthill. 

Theory  and  properties  of  binary  mixtures.  F, 
Schuster  (Z.  anorg.  Chem.,  1927,  159,  307 — 315). — 
A  theoretical  paper,  in  which  it  is  shown  that  Dole- 
zalek’s  theory  (A.,  1909,  ii,  22;  1910,  ii,  184)  cannot 
be  regarded  as  a  general  law.  From  the  properties 
of  negative  vapour-pressure  curves,  it  is  deduced 
that  the  saturation  of  residual  valencies,  to  which 
molecular-compound  formation  is  due,  does  not 
follow  stoicheiometrical  rules,  as  in  the  solid  state, 
but  is  controlled  by  a  strengthened  attraction  between 
the  molecules.  E.  S.  Hedges. 

Principles  of  the  analysis  of  rectification  of 
liquid  mixtures.  C.  Grabowski  (Rocz.  Chem., 
1926,  6,  815 — 823). — The  application  of  various 
theoretical  considerations  to  the  fractionation  of 
liquids  is  illustrated  and  certain  graphical  methods 
used  in  distilleries  are  explained, 

R.  Truszkowski. 

Rate  of  crystallisation  of  binary  and  ternary 
mixtures  from  which  the  pure  components 
separate.  G.  Tammann  and  A.  A.  Botschwar 
(Z.  anorg.  Chem.,  1926, 157,  27 — 40).— The  crystallis¬ 
ation  of  supercooled  fused  mixtures  of  acetanilide 
and  2  :  4-dinitrophenol  and  of  azobenzene  and  benzil, 
respectively,  has  been  studied  by  observing  the  rate 
of  growth  of  the  crystals.  For  each  system  there  is  a 
range  of  mixtures'for  which  the  eutectic  crystallis¬ 
ation  occurs  more  rapidly  than  the  primary  crystallis¬ 
ation.  The  velocity  of  the  former  is  a  minimum  for 
the  mixture  of  the  composition  of  the  eutectic.  With 
increase  in  the  rate  of  crystallisation  and  the  degree 
of  supercooling,  the  size  of  tho  crystals  formed 
diminishes.  Observations  have  also  been  made  on  the 
ternary  system  acetanilide-2 : 4-dinitrophcnol-benzil. 

R.  CUTHILL. 

Thermal  conductivity  and  conductivity- 
relation  of  alloys  in  relation  to  constitution.  A. 
Schulze  (Z.  anorg.  Chem.,  1927,  159,  325—341).— 
The  constitution  of  alloys  is  investigated  from  the 


curves  obtained  by  plotting  values  of  thermal  con¬ 
ductivity,  X,  electrical  conductivity,  K,  and  con¬ 
ductivity-ratio,  XjK,  against  the  composition.  A 
pair  of  completely  miscible  metals  (silver  and  gold) 
give  curves  for  X  and  K  having  a  pronounced 
minimum,  showing  that  the  conductivity  of  either 
pure  metal  is  lowered  considerably  by  slight  amounts 
of  the  other ;  the  XjK  curve  exhibits  a  corresponding 
maximum,  which  is  more  pronounced  at  100°  than  at 
0°.  With  heterogeneous  alloys  (tin  and  zinc),  points 
on  the  X  and  K  curves  lie  on  a  nearly  straight  line 
connecting  the  extreme  values;  the  conductivity- 
ratio  is  here  a  constant.  Alloys  of  partly  miscible 
metals  (lead  and  bismuth)  represent  combinations  of 
the  two  preceding  examples,  and  the  curves  are  com¬ 
pounded  of  the  two  forms.  With  pairs  of  metals 
which  form  chemical  compounds,  sharp  peaks  occur 
in  all  three  curves,  indicating  their  composition.  In 
this  case,  the  type  of  curve  varies  according  to  whether 
the  compound  is  immiscible  with  the  pure  metals 
{antimony  and  cadmium)  or  is  completely  miscible 
with  the  pure  metals  (antimony  and  bismuth),  or 
forms  more  than  one  compound  (copper  and, 
palladium).  E.  S.  Hedges. 

Colour  of  copper-nickel  alloys.  J.  A.  M.  van 
Liempt  (Rec.  trav.  chirn,,  1927,  46,  8 — 10). — Copper- 
nickel  alloys  of  varying  composition  wero  annealed 
at  900°,  and  their  colours  determined  by  comparison 
with  a  revolving  circular  diso  of  copper  the  surface 
of  which  could  be  partly  or  completely  covered  with 
sectors  of  nickel,  the  colour  being  measured  by  the 
relative  areas  of  the  disc  covered  by  each  metal.  The 
colour  is  not  an  additive  effect.  Alloys  containing 
more  than  25  vol.-%  of  nickel  are  indistinguishable 
from  pure  nickel,  whilst  between  0  and  25  vol.-%  of 
nickel  the  graph  connecting  the  colour  and  volume 
composition  is  a  curve  and  not  a  straight  line.  This 
indicates  that  the  electron  shells  of  the  copper  and 
nickel  atoms  are  deformed  by  their  close  proximity  in 
the  solid  solution.  W.  Htjme-Rothery. 

Transformations  in  homogeneous,  anisotropic 
phases  without  crystallisation.  G.  Tammann  and 
O.  Heusler  (Z.  anorg.  Chem.,  1926,  158,  349 — • 
358). — It  is  suggested  that  the  (3-transformation  in 
copper-zinc  alloys  containing  51 — 55%  Cu  at  453 — 
470°  (cf.  Haughton  and  Griffiths,  A.,  1925,  ii,  973) 
represents  a  new  type  of  change  which  may  be  due 
to  molecular  dissociation.  An  explanation  is  given 
based  on  the  lattice  structure  of  the  Cu-Zn  compound, 
and  the  degree  of  dissociation  is  then  defined  as  the 
ratio  of  the  number  of  unbound  atoms  to  the  total 
number  present.  The  difference  between  tho  (3-brass 
transformation  and  that  of  the  copper-gold  alloy 
containing  0-25  mol.  Au  (cf.  Johansson  and  Linde, 
ibid.,  1926,  112)  lies  in  the  tendency  of  the  latter  to 
supercool  and  may  depend  on  a  slow  suspension  of  the 
dissociation  equilibrium  in  the  Cu3Au  alloy.  The 
loss  of  ferromagnetism  is  analogous  to  the  p-brass 
transformation.  A.  S.  Corbet. 

Limits  of  resistance  of  tungsten-molybdenum 
mixed  crystals.  II.  J.  A.  M.  van  Liempt  (Rec. 
trav.  chim.,  1927,  46,  11—17;  cf.  A.,  1926,  896).— 
The  action  of  various  mixtures  of  water  and  one  or 
more  acids  on  tungsten-molybdenum  alloys  of  vary- 
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ing  composition  has  been  investigated  at  different 
temperatures.  In  some  cases,  corrosion  starts  rapidly 
at  a  particular  composition,  whilst  in  others  the 
corrosion  increases  continuously  with  increase  in  the 
percentage  of  molybdenum.  Where  a  sharp  corrosion 
limit  is  shown,  it  is  not  a  constant,  but  depends  on  the 
nature  of  the  reagent,  the  temperature,  and  usually 
also  on  the  time  of  reaction.  The  positions  of  the 
resistance  limits  do  not  agree  with  the  N  j 8  molecular 
content  demanded  by  Tammann’s  theory,  and  the 
author’s  previous  criticisms  of  this  theory  (foe.  cit.)  are 
confirmed.  W.  Hume-Rothery. 

Thermo-electric  properties  of  certain  metallic 
solid  solutions.  A.  L.  Norbury  (Phil.  Mag.,  1926, 
[vii],  2,  1188 — 1198). — The  E.M.F.  set  up  at  tem¬ 
peratures  between  —191°  and  500°  by  a  series  of 
copper  a-solid  solutions,  containing  aluminium, 
manganese,  nickel,  zinc,  silver,  and  tin,  when  coupled 
against  pure  copper,  have  been  determined.  Except 
with  manganese  alloys,  which  give  complicated 
results,  the  results  are  normal  and  simple  in  nature. 
When  the  effects  on  the  thermo-electric  properties  of 
copper,  of  equal  atomic  proportions  of  the  different 
solute  elements  except  manganese  are  compared,  the 
order  of  magnitude  of  the  atomic  eSects  is  that  in 
which  the  elements  appear  in  the  periodic  table.  A 
similar  result  is  obtained  from  an  analysis  of  the 
results  of  other  observers  for  different  types  of  solid 
solutions.  It  is  shown  that  the  tempera ture-E.d/.i’. 
relationship  of  the  platinum-platinum  rhodium 
(rhodium  10%)  thermocouple  is  most  accurately 
represented  by  a  formula  of  the  type  E.M.F.  —  —  a-\~ 
M'4-  c .  10^,  where  T  is  the  absolute  temperature 
of  the  hot  junction  and  a,  h,  c,  and  d  are  constants 
dependent  on  the  thermocouple  and  the  cold  junction 
temperature.  A.  E.  Mitchell. 

Thermo-electric  force  of  alloys.  E.  van  Aubel 
(Bull.  Acad.  roy.  Belg,,  1926,  [v],  12,  559 — 566). — 
The  thermoelectric  E.M.F.  referred  to  copper  of  alloys 
of  bismuth  and  thallium,  antimony  and  tin,  and 
antimony  and  silver  have  been  measured.  The 
E.M.F  -composition  curves  show  points  of  inflexion 
or  minima  corresponding  with  alloys  of  the  com¬ 
position  Ag3Sb,  SbSn,  and  Bi5Tl3,  respectively. 

R.  CUTHILL. 

What  are  mixed  crystals  ?  E.  Halpern  (Rocz. 
Chem.,  1926,  6,  661 — 678). — Data  for  the  solubility  of 
mixed  crystals  of  zinc  and  copper  ammonium  sul¬ 
phates  at  6-8°  and  of  nickel  and  copper  ammonium 
sulphates  at  0°  and  8-5°  are  recorded.  The  results 
are  in  agreement  with  Retgers’  (A.,  1889,  931)  and 
Thiel’s  laws  (ibid.,  1903,  ii,  531).  Nernst’s  distribu¬ 
tion  law  is,  however,  only  approximately  satisfied, 
applying  more  closely  when  the  solubilities  of  the 
■constituent  salts  of  a  mixed  crystal  are  close  to  one 
another.  R-  Truszkowski. 

Additive  qualities  of  mixed  crystals.  D. 
Ostersetzer  (Rocz.  Chem.,  1926,  6,  679 — 688). — The 
solubilities  of  mixed  crystals  of  ferrous  and  zinc 
ammonium  sulphates  at  7°  and  of  copper  and  nickel 
ammonium  sulphates  at  0°  and  8°  have  been  deter¬ 
mined.  Temperature  differences  do  not  appear  to 
affect  the  relative  solubilities  of  the  constituent  salts 


in  the  latter  case.  The  results  confirm  the  con¬ 
clusions  of  Halpern  (cf .  preceding  abstract). 

R.  Truszkowski. 

Nature  of  mixed  crystals.  A,  Ploin  (Rocz. 
Chem.,  1926,  6,  690 — 699). — The  solubilities  of  mixed 
crystals  of  copper  and  cobalt  potassium  sulphates  at 
0°  and  7-8°  and  of  copper  and  zinc  potassium  sulphates 
at  6-8°  are  recorded.  The  results  confirm  the  con¬ 
clusions  of  Halpern  (cf.  supra). 

R.  Truszkowski. 

Relation  between  composition  and  solubility 
of  mixed  crystals.  B.  Haber-Chuwis  (Rocz. 

Chem.,  1926,  6,  700 — 704). — Data  representing  the 
solubility  of  mixed  crystals  of  copper  and  ferrous 
ammonium  sulphates  at  0°  and  at  8-2°  and  of  ferrous 
and  zinc  potassium  sulphates  at  6-8°  are  recorded. 
Thiel’s  law  (cf.  Halpern,  supra)  is  followed  in  both 
cases.  Nernst’s  distribution  law  is,  however,  true 
only  for  the  former  pair  of  salts,  where  the  solubilities 
of  the  constituent  salts  are  low  and  close  to  one 
another,  but  not  for  the  second  pair,  where  the 
solubility  difference  is  greater.  R.  Truszkowski. 

Solubility  of  mixed  crystals.  B.  Bertisch 
(Rocz.  Chem.,  1926,  6,  705 — 710). — The  solubilities 
of  mixed  crystals  of  copper  and  cobalt  ammonium 
sulphates  at  0°  and  at  8°  and  of  copper  and  manganese 
ammonium  sulphates  at  7°  confirm  the  conclusions  of 
Halpern  (cf.  preceding  abstracts). 

R.  Truszkowski. 

Solubility  of  pure  and  atmospheric  nitrogen 
in  distilled-  and  sea-water.  J.  II.  Coste  (J. 
Physical  Chem.,  1927,  31,  81—87 ;  cf.  A.,  1923,  ii, 
852). — A  theoretical  paper  in  which  the  data  of 
previous  investigators  are  discussed.  After  due 
allowance  has  been  made  for  the  effect  of  argon  on  the 
solubility  of  atmospheric  nitrogen,  considerable  un¬ 
certainty  still  exists  as  to  the  absorption  coefficient 
of  this  mixed  gas  and  of  pure  nitrogen  in  both  dis¬ 
tilled-  and  sea-water.  The  probable  causes  of  such 
uncertainty  are  considered,  chief  among  which  is  the 
difficulty  of  completely  removing  the  gases  of  the 
air  from  water  (cf.  Leduc,  A.,  1906,  ii,  155).  Con¬ 
gelation  appears  to  be  the  best  means  of  effecting  such 
removal.  L.  S.  Theobald. 

Solubilities  of  rare-earth  salts.  II.  C.  James, 
H.  C.  Fogg,  B.  W.  McIntire,  R.  H.  Evans,  and 
J.  E.  Donovan  (J.  Amer.  Chem.  Soc.,  1927,  49, 132 — 
135). — The  solubilities  in  water  of  the  bromates 
M(Br0o)3,9H20,  where  M  represents  lanthanum, 
praseodymium,  neodymium,  samarium,  gadolinium, 
or  terbium,  are  recorded  for  5°  intervals  between  0° 
and  45°.  The  solubility  curves  for  the  salts  of  the 
cerium  group  are  of  a  similar  type. 

S.  K.  Tweedy. 

Capillarity  and  displacement.  K.  Schultze 
(Kolloid-Z.,  1927,  41,  6—11 ;  cf.  A.,  1926,  1094).— 
Experiments  are  described  on  the  behaviour  of  pairs 
of  non-miscible  liquids  in  capillary  spaces.  When 
light  petroleum  is  contained  in  a  capillary  tube,  and 
water,  coloured  with  ammOniacal  cupric  oxide,  is 
drawn  up  into  the  tube,  the  water  begins  to  spread 
from  the  meniscus  separating  the  two  liquid  phases, 
and  along  the  sides  of  the  glass  tube,  displacing  there¬ 
from  the  petroleum.  Finally,  the  petroleum-glass 
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interface  becomes  entirely'  a  water-glass  interface, 
irrespective  of  which  liquid  is  placed  on  top. 

E.  S.  Hedges. 

Solubility  of  strong,  simple  electrolytes  in 
water.  G.  Akehlof  (J.  Physical  Chem.,  192G,  30, 
1585—1596;  cf.  McAulay,  A.,  1926,  1089).— It  is 
suggested  that  the  solubility  of  strong  electrolytes 
in  water  is  dependent  on  the  ability  of  the  ions  of  the 
electrolyte  to  change  the  dielectric  capacity  (D.G.)  of 
the  solvent.  Each  ion  influences  the  solubility,  which 
ia  a  function  of  the  algebraic  sum  of  the  individual 
changes  of  the  ions  on  the  D.G.  of  the  solvent,  the  ion 
with  the  greatest  effect  on  the  state  of  the  solvent  being 
the  most  soluble.  When  the  total  influence  on  the 
D.  G.  ia  zero,  the  solubility  is  zero,  and  as  the  change 
produced  in  the  D.G.  of  the  medium  increases,  the 
solubility  always  increases.  In  general,  a  fair  agree¬ 
ment  has  been  found  between  the  calculated  changes 
in  D.G.  and  the  observed  solubilities  of  electrolytes 
(ef.  Harned  and  Akcrlof,  A.,  1926,  796 ;  Akerlof, 
ibid.,  688).  L.  S.  Theobald. 

Solubility  of  solids  at  low  temperatures.  W. 
Jaokk  (ltocz.  Chem.,  192G,  6,  501— 509).— The  solu¬ 
bility  of  iodine  in  pentane,  isopentane,  and  carbon 
tetrachloride  is  very  small  at  temperatures  of  about 
-100°  (0-018%  in  pentane  at  -71°,  0-017%  in  iso¬ 
pentane  at  —79°,  and  0-148%  in  carbon  tetrachloride 
at  —24°).  At  these  low  temperatures,  the  iodine 
solutions  are  colourless,  probably  owing  to  the  form¬ 
ation  of  nil  unstable  compound  between  iodine  and 
tho  solvent.  The  solubility  of  sulphur  in  carbon 
tetrachloride  and  in  toluene  was  also  determined. 
In  all  cases,  the  solubility  s  agrees  with  d  log  $=Mt, 
where  0  is  a  constant  for  tho  given  solvent  and  solute. 

R.  Truszkowski. 

Adsorption  by  carbon  in  viscous  media.  G. 
Weissenberoer  and  S.  Frakkel  (Kolloid-Z.,  1927, 
41,  14 — 27). — Tho  amount  of  iodine  adsorbed  by 
various  charcoals  from  glycerol  solutions  was  deter¬ 
mined  by  titration  after  equilibrium  was  attained. 
Measurements  of  tho  viscosity  of  the  solutions  were 
also  made.  Experiments  were  also  carried  out  on 
tho  adsorption  of  iodine  from  aqueous  solution  by 
carbon,  kaolin,  and  reddle.  Tho  results  show  that 
tho  formula  of  Lockemann  and  Pauckc  {A.,  1911,  ii, 
720)  holds  in  highly  viscous  solutions,  and  that  the 
relation  between  total  adsorption  and  tho  viscosity 
of  tho  medium  is  given  by  the  formula  mT= r  . 
where  F  and  Ijr  are  constants.  Tho  formula 
mr—K .  yp,  where  y  is  tho  initial  concentration  and 
K  and  p  are  constants,  was  found  to  hold  in  the  cases 
examined,  but  is  of  only  empirical  significance.  It  is 
shown  that  colouring  matters  can  bo  determined  in 
boiling  solution  containing  strong  sulphuric  acid  by 
moans  of  pormanganato  titration.  Tho  maximum 
orror  observed  was  ±1-2%.  E.  S.  Hedges. 

Activo  charcoal.  Charcoal  activated  by 

mineral  substances.  M.  S  wide  re  k  (Rocz.  Chem., 
1920,  6,  003 — 032). — Charcoal  activated  by  carbonis¬ 
ation  in  presence  of  mineral  substances  such  as  zinc 
chloride  or  asbestos  owes  its  activity  to  the  extension 
of  its  surfaco  by  tho  fine  division  of  tho  charred  mass 
on  tho  mineral  basis.  Its  adsorptive  power  is  deter¬ 
mined  by  tho  dimensions  of  tho  pores,  and  this,  again, 


depends  on  the  rapidity  of  carbonisation.  Such  char- 
coal-covered  granules  adsorb  gases  and  decolorise 
liquids  at  about  the  same  rate  as  ordinary  charcoal. 
The  activity  of  such  activated  charcoal  varies  with  the 
proportion  of  the  charcoal  in  the  preparation. 

R.  Truszkowski. 

Adsorption  of  gases  by  metallised  silica  gels. 
L.  H.  Retebsox  and  L.  E.  Swearejgex  (J.  Physical 
Chem.,  1927,  31,  83—101 ;  cf.  this  vol.,  16).— The 
adsorption  of  various  gases  by  silica  gels  metallised 
with  silver,  copper,  platinum,  and  palladium  by  the 
method  of  Latshaw  and  Reyerson  (A.,  1925,  ii,  412) 
has  been  measured  at  0°,  64-5°,  100°,  138°,  and  218°. 
Hydrogen  is  appreciably  adsorbed  by  the  copper, 
platinum,  and  palladium  gels,  carbon  monoxide  by  all 
the  gels  except  that  of  copper,  whilst  ethylene  is 
absorbed  more  strongly  than  by  silica  gel  alone. 
Oxygen  is  specifically  absorbed  by  all  the  gels,  especi¬ 
ally  by  the  eopperised  gel.  Methane  shows  no  specific 
effect,  neither  does  carbon  monoxide,  except  possibly 
in  the  case  of  copper.  Rise  of  temperature  rapidly 
reduces  adsorption.  Successive  metallisations  of  the 
gel  hy  platinum  have  no  great  effect  except  in  the 
case  of  carbon  monoxide,  where  a  steady  increase  in 
the  amount  adsorbed  occurs  up  to  four  metallisations. 
With  silica  gel  alone,  the  amounts  of  the  above- 
mentioned  gases  adsorbed  at  0°  and  760  mm.  increase 
with  tho  b.  p.  of  the  gas,  except  in  the  case  of  carbon 
monoxide.  Eor  all  gels,  metallised  or  not,  the  Freund  - 
lich  equation  holds  whenever  considerable  adsorption 
takes  place.  The  adsorption  isotherms,  together  with 
comparative  data  for  the  different  gases,  and  for 
helium  and  nitrogen  on  silica  gel  at  0°,  are  given. 

L.  S.  Theobald. 

Adsorption  of  benzene  vapour  on  the  plane 
surfaces  of  glass,  fused  quartz,  and  platinum. 
Xsosteric  heat  of  adsorption  of  benzene  on 
platinum.  S.  Lenher  (J.C.S.,  1927,  272—281).— 
The  adsorption  of  benzene  on  different  surfaces  at 
ressures  above  90%  of  the  equilibrium  pressure  has 
eon  measured  by  a  method  previously  described 
(McHaffie  and  Lenher,  A.,  1925,  ii,  854;  Lenher, 
ibid.,  1926,  898).  The  adsorption  is  expressed  in 
terms  of  the  number  of  molecular  layers.  The 
equilibrium  film  on  glass  which  will  just  exert  the 
saturated  vapour  pressure  of  benzene  remains  of 
practically  constant  thickness,  approximately  20 
mols.  over  the  temperature  range  considered,  viz., 
about  294 — 303°  Abs.  The  free  energy  decrease 
on  undergoing  adsorption  is  very  low,  indicating 
that  there  is  very  little  affinity  between  benzene 
vapour  and  a  glass  surface.  Since  the  amount  of 
adsorption  decreases  as  pressure  and  temperature 
are  increased,  the  temperature  coefficient  of  desorp¬ 
tion  must  be  greater  than  the  pressure  coefficient  of 
adsorption.  The  adsorption  values  on  silica  are  very 
similar.  On  platinum,  the  adsorption  is  from  five 
to  seven  times  as  great  as  that  on  glass  or  silica. 
From  295°  to  300°  Abs.,  the  amount  of  benzene  vapour 
adsorbed  on  a  platinum  surface  at  saturation  pressure 
increases  with  increasing  temperature  and  pressure, 
but  from  300°  to  305°  Abs.  it  decreases  rapidly.  The 
isosteric  heats  of  adsorption  on  platinum  at  constant 
pressure  of  bonzene  vapour  are  found  to  be  of  practic¬ 
ally  tho  same  magnitude  as  the  latent  heat  of  con- 
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densation  to  liquid  at”  the  same  temperature.  Data 
are  also  given  of  the  thickness  of  films  of  both  benzene 
and  water  exerting  the  saturated  equilibrium  pressure 
at  different  temperatures.  The  adsorption  of  vapours 
on  solid  surfaces  over  a  wide  range  of  pressure  is 
briefly  discussed.  M.  S.  Burr. 

Absorption  of  water  by  rubber.  H,  H.  Lowry 
and  G.  T.  Kohman  (J.  Physical  Chem.,  1927,  31, 
23 — 57 ;  cf.  van  Rossem,  Koll.-Chem.  Beih.,  1918,  10, 
43;  Boggs  and  Blake,  B.,  1926,  374). — The  mechan¬ 
ism  of  the  absorption  of  water  by  simple  rubber- 
sulphur  compounds  has  been  investigated  by  studying 
the  various  factors  which  influence  the  amount  and 
the  rate  of  absorption.  The  vapour  pressure- 
absorption  curves  at  25°  show  that  for  vapour  pres¬ 
sures  below  16  mm.  the  solubility  of  water  is  directly 
proportional  to  the  pressure,  and  thus  indicates 
the  formation  of  a  true  solution.  The  time-absorp¬ 
tion  curves  support  this  view  by  showing  that  soluble 
impurities  in  rubber  do  not  affect  the  amount  of 
water  absorbed  at  low  pressures,  although  at  pressures 
above  16  mm.  they  have  a  noticeable  effect.  Above 
this  pressure,  the  solubility  of  water  in  rubber  is 
greater  than  Henry’s  law  predicts.  Removal  of 
soluble  impurities  reduces  the  amount  of  water 
absorbed.  Measurements  at  0°,  15°,  25°,  and  40° 
showed  that  the  rate  of  absorption  increases  with 
increasing  temperature,  but  the  amount  absorbed  is 
not  greatly  influenced.  A  hydrostatic  pressure  of 
10,000  lb./sq.  in,  reduced  the  rate,  but  had  no  effect 
on  the  amount  absorbed  at  equilibrium  (cf.  Schulze, 
Gummi-Ztg.,  1898,  12,  118).  A  slow  ageing  process 
occurring  in  rubber  compounds  immersed  in  solution 
from  which  air  is  not  excluded  increases  the  amount 
absorbed.  This  ageing  takes  place  to  the  greatest 
extent  on  the  surface  of  rubber  compounds  containing 
approximately  7%  of  combined  sulphur. 

It  is  inferred  that  the  most  important  factor 
determining  the  amount  of  water  absorbed  is  the 
vapour  pressure  of  the  water  with  which  a  given 
sample  of  rubber  is  in  equilibrium,  and  that  absorption 
consists  of  (i)  a  true  solution  of  water  in  rubber  and 
(ii)  the  formation  of  solutions  internal  to  the  rubber 
of  water-soluble  constituents  which  can  be  removed 
by  washing.  Finally,  the  amount  of  water  absorbed 
decreases  greatly  with  increased  rigidity  of  the  rubber 
compound.  L.  S.  Theobald. 

Derivation  of  adsorption  isotherms.  II.  B. 

Tamaxiushi  (Bull.  Chem.  Soc.  Japan,  1926, 1,  257 — 
260;  cf.  A.,  1926,  1201). — Theoretical.  A  further 

adsorption  isotherm  is  deduced,  involving  Gibbs’ 
adsorption  formula  and  Volmer’s  surface  correction, 
and  resembles  Freundlich’s  general  parabolic  equation. 
The  expression  is  applied  to  data  for  the  adsorption 
of  acetic  acid  from  solution  by  animal  charcoal. 

A.  S.  Corbet. 

Do  substances  in  solution  retain  any  of  the 
properties  characteristic  of  them  in  the  solid 
state  ?  C.  Montbmartini  and  L.  Losana  (Notiz. 
ehim.-ind.,  1926,  1,  205 — 207). — The  density- 

temperature  curves  for  dissolved  substances  have  been 
compared  with  those  for  the  substances  in  the  solid 
state.  The  curve  for  sulphur  (9%)  in  nitrobenzene 
changes  direction  at  about  90°  and  shows  an  arrest  at 
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115°;  those  for  3  and  20%  acetamide  show  arrests 
at  42°  and  65°,  respectively.  Naphthalene  (3*5  and 
30%)  in  xylene  shows  arrests  at  58°  and  80° ;  at  con¬ 
centrations  of  2,  4,  10,  and  20%  in  toluene  it  shows 
arrests  at  48°,  58°,  63°,  and  67°.  The  curves  for  solu¬ 
tions  of  p-toluidine  in  xylene  (5  and  10%),  toluene 
(10%),  and  benzene  (10%)  show  arrests  at  30°,  41°, 
36°,  and  33°,  respectively.  Aqueous  (25%)  nickel 
sulphate  hexahydrate  has  an  arrest  at  42 — 50° ; 
ammonium  nitrate  (5,  15,  and  25%  and  solution 
saturated  at  15°)  changes  direction  without  arrest  at 
28°,  30°,  31°,  and  32°,  respectively.  Aqueous  (10%) 
hydrazine  sulphate  changes  direction  at  35°  and 
shows  an  arrest  at  55°;  20%  aqueous  lithium 

ammonium  sulphate  shows  an  arrest  at  45°,  and  15% 
aqueous  sodium  magnesium  sulphate  tetrahydrate  an 
arrest  at  22 — 23°.  In  general,  but  more  particularly 
in  the  case  of  concentrated  solutions,  characteristic 
breaks  are  found  which  are  not  far  removed  from  the 
temperatures  at  which  changes  occur  in  the  solid  state. 

Chemical  Abstracts. 

Rhythmical  precipitation  of  calcium  hydroxide. 
W.  M.  Fischer  and  A.  Schmidt  (Rocz.  Chem., 
1926,  6,  404-  -114). — Periodic  variation  in  light 
intensity  may  cause  rhythmical  precipitation  of 
calcium  hydroxide.  True  rhythmical  precipitation, 
due  to  chemical  factors  alone,  may  be  observed 
when  calcium  chloride  solution  diffuses  into  a  sodium 
hydroxide  solution,  under  a  cover-glass.  The  calcium 
hydroxide  which  is  at  first  precipitated  soon  dis¬ 
appears,  being  replaced  by  an  unstable  hydrate, 
2Ca(0H)2,H20,  which  then  rapidly  changes  back 
to  the  stable  normal  hydroxide.  The  optical  and 
crystallographic  constants  of  these  two  hydroxides 
arc  determined  and  compared.  R.  Teuszkowski, 

Liesegang  rings.  D.  Namasivayam  (J.  Proc. 
Asiatic  Soc.  Bengal,  1924,  20,  367 — 369). — Experi¬ 
ments  on  the  formation  of  rings  in  capillary  tubes  are 
described  in  which  ammonia  solution  diffused  into 
a  copper-agar-agar  sol  gave  alternate  bands,  pale 
green  and  dark  blue  in  colour.  In  every  case,  the 
central  band  in  the  tube  was  pale  green.  An  explan¬ 
ation  of  ring  formation  on  the  basis  of  the  move¬ 
ments  of  electrically-charged  colloidal  particles  is 
advanced.  Chemical  Abstracts. 

Liesegang  phenomenon  and  stratification.  M. 
Copisabow  (J.C.S.,  1927,  222—234;  cf.  ibid.,  1923, 
123,  785). — It  has  been  shown  that,  in  the  formation 
of  Liesegang  rings,  the  two  salt  or  salt-acid  systems 
may  be  substituted  by  (1)  one  basic  salt,  e.g.,  sodium 
carbonate,  sodium  hydroxide,  barium  hydroxide, 
etc.,  and  (2)  a  gas  or  its  aqueous  solution,  hydro¬ 
chloric  acid,  formaldehyde,  ammonia,  etc.  Liesegang 
rings  may  also  be  formed  in  an  aqueous  medium,  e.g., 
when  a  solution  of  sodium  carbonate  is  carefully 
run  over  a  solution  of  calcium  chloride.  Another 
phenomenon  may  also  be  observed  in  this  case,  viz., 
the  formation  of  trees  or  streamers.  Both  this 
phenomenon  and  ring  formation  are  greatly  influenced 
by  temperature,  and  the  former  is  inhibited  by  the 
presence  of  gelatin  or  agar-agar.  Light  has  a 
directive  action  on  tree  formation  and  also  on  the 
formation  of  rings.  It  is  Considered  that  Liesegang 
rings  are  due  to  a  primary  and  a  secondary  cause. 
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The  primary  cause  is  the  periodic  deformation  or 
coagulation  of  the  fibrillar  structure  of  the  colloid 
under  the  influence  of  the  electrolyte.  The  secondary 
cause,  which  really  contributes  to  the  viscosity  and 
thickness  of  the  rings  rather  than  to  their  formation, 
is  the  salting  out  or  deposition  of  the  electrolyte  on 
the  coagulated  membrane.  The  action  of  formalde¬ 
hyde  or  hydrochloric  acid,  for  example,  on  gelatin 
shows  that  the  secondary  cause  may  bo  eliminated 
without  interfering  with  the  periodic  effect.  When 
the  initial  substances  taking  part  in  the  Liesegang 
formation  are  neutral  in  character,  the  formation  of 
acidic  or  basic  substances  by  hydrolysis  often  pre¬ 
cedes  ring  formation.  These  facts,  together  with  the 
phenomena  observed  in  aqueous  solutions,  show  that 
no  single  theory  hitherto  put  forward  affords  a 
sufficient  explanation.  The  influence  of  the  presence 
of  hydroxy-compounds  such  as  glycerol,  and  also  of 
gelatin,  on  the  formation  of  colloidal  calcium  car¬ 
bonate  has  been  studied.  These  and  previous  results 
{loc.  cit.)  show  that  it  is  only  hydration  to  penta- 
hydrate  which  is  absolutely  necessary  for  the  stratific¬ 
ation  of  calcium  carbonate,  but  that  the  presence 
of  colloids  and  salts,  and  experimental  conditions  such 
as  temperature  and  pressure,  which  influence 
hydration,  have  an  important  effect  on  the  nature  of 
the  product.  M.  S.  Burr. 

Theory  of  periodic  precipitation.  N.  It.  Dhar 
and  A.  C.  Chatterji  (Z.  anorg.  Chem.,  1926,  159, 
129 — 144). — Conductivity  and  diffusion  experiments 
show  that  silver  chromate  in  gelatin  is  present  as  a 
colloid  and  not  as  a  supersaturated  solution.  The 
same  applies  to  lead  chromate,  iodide,  chloride,  etc. 
in  agar  and  to  other  substances  present  in  different 
gels.  The  theories  of  Bradford,  Wilhelm  Ostwald, 
Wo.  Ostwald,  and  Fischer  on  the  formation  of 
periodic  precipitation  are  discussed  and  shown  to  be 
inadequate. 

If  silver  chromate  were  present  in  gelatin  as  a 
supersaturated  solution,  inoculation  by  some  crystals 
of  the  solid  must  suffice  to  destroy  the  super- 
saturation.  Experiment  shows  that  a  large  amount  of 
silver  chromate  is  necessary  to  cause  coagulation. 

The  most  important  points  of  the  theory  of  periodic 
precipitation  are  that  periodic  precipitations  are 
formed  by  the  coagulation  of  a  peptised  sol  and  that 
the  coagulated  masses  in  their  formation  and  after 
their  precipitation  absorb  and  completely  or  partly 
coagulate  the  sol  of  the  same  material  in  the  neigh¬ 
bouring  layer.  M.  Carlton. 

Anomalous  osmosis  through  collodion  mem¬ 
branes.  P.  J.  JuRisid  (Physikal,  Z.,  1926,  27, 
774—778). — When  a  collodion  membrane  of  the  same 
size  and  shape  as  a  large  test-tube  is  fitted  with  a 
capillary,  filled  with  a  salt  solution,  and  immersed 
in  distilled  water,  it  is  claimed  (Loeb,  A.,  1919,  ii, 
399 ;  1920,  ii,  94,  358,  476)  that  the  capillary  rise  is 
anomalous.  Observations  with  sodium  sulphate  have 
shown  that  for  many  of  the  membranes  used,  the 
capillary  rise  increases  with  the  concentration  in  a 
continuous  maimer.  The  anomalies  are  in  no  case  so 
well  marked  as  in  the  work  of  Loeb  {he.  cit.)  and  of 
Premier.  The  results  are,  however,  anomalous  in 
the  sense  that  the  osmotic  values  are  much  higher  than 


those  which  would  correspond  with  isotonic  dextrose 
solutions.  Anomalous  osmosis  is  thus  not  a  general 
property  of  collodion  membranes  in  the  sense  indic¬ 
ated  by  Loeb  and  by  Preuner.  The  anomalous 
results  depend  on  other  factors,  such  as  perhaps  the 
size  of  the  pores  in  the  membrane.  Premier’s  claim 
that  a  parallelism  exists  between  diffusion  P.D.  values 
on  the  two  sides  of  the  membrane  and  the  capillary 
rise  in  the  anomalous  osmotic  concentration  range  is 
not  confirmed.  R.  A.  Morton. 

Spheroidal  state  of  liquids  on  heated  metallic 
surfaces.  I.  Moscicki  and  J.  Broder  (Rocz.  Chem., 
1926,  6,  321 — 354). — Apparatus  is  described  for  the 

concentration  of  nitric  acid  in  iron  vessels,  corrosion 
being  avoided  by  heating  the  iron  to  such  a  tem¬ 
perature  that  no  wetting  of  the  surface  takes  place. 
Experiments  were  made  to  determine  the  limiting 
temperatures  at  which  the  wetting  of  wires  immersed 
in  various  liquids  comes  to  an  end.  The  conception 
of  “  adsorption  pressure  ”  is  introduced,  this  being  the 
pressure  exerted  on  the  metal  surface  by  the  molecules 
of  the  layer  of  liquid  wetting  it;  the  actual  pressure 
exceeds  this  by  the  pressure  of  the  atmosphere. 
Hence  the  b.  p,  of  this  layer  is  higher  than  that  of  the 
rest  of  the  liquid,  and  is  identical  with  the  limiting 
temperature  at  which  wetting  ceases.  It  is  shown 
that  this  temperature  is  a  constant  for  a  given  liquid 
and  metal,  invariably  higher  than  the  b.  p.  of  the 
former,  and  independent  of  its  temperature.  The 
limiting  wetting  temperature  for  aqueous  solutions  of 
non-electrolytes  at  a  platinum  surface  is  higher  than 
for  pure  vrater  (130°),  pointing  to  a  greater  concen¬ 
tration  of  solute  in  the  surface  layer.  It  increases 
according  to  the  series  Pt,  Pe,  Ag,  Ni,  Cu,  Pb. 

R.  Truszkowski. 

True  and  colloidal  viscosity.  J.  Sameshima 
(Bull.  Chem.  Soc.  Japan,  1926,  1,  255 — 257). — True 
and  colloidal  viscosity  may  be  distinguished  by 
electrical  conductivity  measurements.  The  con¬ 
ductivity  of  solutions  of  the  same  relative  viscosity 
and  containing  O-lW-potassium  chloride  vras  markedly 
depressed  by  the  presence  of  alcohol,  glycerol,  or 
sugars  (true  viscosity),  but  was  almost  normal  in 
presence  of  gum-arabic,  soluble  starch,  or  gelatin 
(colloidal  viscosity).  A.  S.  Corbet. 

Viscosity  measurements  of  certain  sols  in 
presence  of  electrolytes.  D.  N.  Ckakravarti  and 
N.  R.  Dhar  (J.  Physical  Chem.,  1926,  30,  1646— 
1659). — Viscosity  measurements  at  23-1°  and  25° 
have  been  made  on  sols  of  chromium  hydroxide, 
gum  dammar,  gamboge,  ferric  arsenate,  stannic 
hydroxide,  Congo-red,  Nile-blue,  and  thioflavin,  in 
presence  and  absence  of  suitable  electrolytes.  In 
every  case,  there  is  first  a  decrease  in  viscosity  on 
addition  of  small  amounts  of  the  electrolyte,  followed 
by  an  increase  in  viscosity  with  increasing  amounts 
of  the  latter.  This  decrease  is  attributed  to  the 
increase  in  the  charge  and  the  consequent  dehydration 
of  the  particles  of  the  sol  (cf.  A.,  1926,  123).  Sols  of 
vanadium  pentoxide  and  ceric  hydroxide  become  more 
viscous  as  dialysis  proceeds,  and  this  is  explained  on 
the  view  that  the  less  the  charge  on  the  sol  the  greater 
is  its  viscosity.  The  surface  tension  of  sols  in  relation 
to  viscosity  is  discussed.  L,  S.  Theobald. 
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Graphical  method  for  the  construction  of  the 
viscosity-shear  gradient  curve.  E.  Hatschek 
(Kolloid-Z.,  1927,  41,  11 — 14). — A  purely  graphical 
method  of  constructing  tho  viscosity-shear  gradient 
curve  is  developed  from  an  equation  derived  in  a 
previous  paper  (A.,  1926,  1003).  E.  S.  Hedges. 

Viscosimetry  by  variation  in  velocity  of  flow, 
and  a  new  viscosimeter.  Wo.  Ostwald  and  R. 
Auerbach  (Kolloid-Z.,  1927,  41,  56- — 62). — Existing 
forms  of  viscosimeter  are  described  and  critically 
discussed.  A  new  typo  of  viscosimeter  (the  “  over¬ 
flow  ”  viscosimeter)  is  described.  In  this  form,  tho 
liquid  is  contained  in  a  vertical,  graduated  tube,  falls 
through  hydrostatic  pressure  through  a  capillary 
tube,  and  overflows  by  means  of  a  U-tube  into  a 
receptacle.  The  methods  of  measurement  and  cal¬ 
culation  of  results  are  demonstrated. 

E.  S.  Hedges. 

Visible  and  latent  differentiated  zones  in 
macroscopic  homogeneous  suspensions.  A. 
Steigmann  (Kolloid-Z.,  1927,  41,  18;  cf.  A.,  1921,  ii, 
46,  147). — A  description  is  given  of  the  differentiated 
zones  formed  by  colloidally-precipitated  silver  salts. 
These  have  in  some  cases  a  cellular  structure  and 
resemble  anatomical  preparations.  The  differentiation 
is  more  apparent  when  the  system  is  exposed  to  bright 
daylight  than  in  diffused  light.  E.  S.  Hedges. 

Formation  of  layers  in  clay  suspensions.  E. 
Ungerer  (Kolloid-Z.,  1927,  41,  51— 54).— The  fre¬ 
quent  formation  of  parallel  layers  observed  in  sus¬ 
pensions  of  clay  which  are  left  undisturbed  (A., 
1921,  ii,  96)  is  not  a  coagulation  phenomenon. 
Observations  were  made  of  the  particle-density  of  the 
layers  and  of  their  movement  in  an  electric  field.  The 
layers  are  due  solely  to  the  size  and  weight  of  particles 
falling  in  accordance  with  Stokes’  law.  The  layer 
formation  takes  place  also  in  electrolyte-free  clays. 

E.  S.  Hedges. 

Anisotropic  copper,  silver,  and  gold.  S. 
Berkjian,  J.  Bohm,  and  H.  Zocher  (Z.  physikal. 
Chem.,  1926,  124,  83 — 95). — Tho  dichroism  and 
double  refraction  of  finely-divided  copper,  silver,  and 
gold  impregnated  in  ramie  threads  and  of  streaming 
colloidal  solutions  of  silver  and  gold  have  been 
investigated  with  results  in  accordance  with  Zocher’s 
rule  (Naturwiss.,  1925, 13, 1015).  X-Ray  examination 
of  the  silver  and  gold  threads  shows  that  the  metallic 
crystals  are  irregularly  disposed ;  it  is  inferred  that 
rod-anisotropy  is  exhibited  by  such  preparations. 

L.  F.  Gilbert. 

Reactions  of  colloidal  gold  with  electro- 

dialysed  serum-albumin.  R.  Wernicke  and  F. 
Modern  (Anal.  Asoc.  Quim.  Argentina,  1926,  14, 

270— 287).— See  A.,  1926,  1005. 

Colloid  chemistry  of  "  viscose  "  solutions.  I. 
Velocity  function  of  viscosity.  T.  Mukoyama 
(Kolloid-Z.,  1927,  41,  62 — 71). — Measurements  of 
the  viscosity  of  glycerol  made  with  the  Ostwald- 
Auerbach  viscosimeter  (cf .  supra)  showed  the  Hagen- 
Poiseuille  formula  to  hold.  Measurements  were 
also  made  of  the  viscosity  of  “  viscose  ”  solutions 
of  varying  age.  These  all  showed  “  structure- 
viscosity,”  and  the  older  solutions  exhibited  “  struc¬ 
ture-turbulence  ”  (A.,  1926,  240).  The  absolute 


value  of  the  critical  velocity  corresponding  with  this 
structure-turbulence  decreases  with  increasing  age 

of  solution.  E.  S.  Hedges. 

Preparation  of  different-coloured  gold  sols  by 
means  of  biological  fluids.  S.  Utzino  (Kolloid-Z,, 
1927,  41,  28 — 35). — The  biological  fluids  examined 
were  saliva,  serum,  cerebrospinal  fluid,  and  urine,  all 
obtained  from  man.  In  the  general  case,  the  liquid 
was  diluted  with  a  large  volume  of  distilled  water  and 
boiled,  and  a  measured  quantity  of  a  solution  of  gold 
chloride  added  to  the  boiling  liquid.  The  boiling  was 
continued  for  several  hours,  the  progress  of  formation 
of  the  colloidal  solution  being  observed  meanwhile. 
The  results  obtained  were  as  follows  :  dialysed  saliva 
gave  gold  sols  of  a  bright  red  colour,  whilst  the 
dialysate  produced  blue  or  green  sols ;  serum  gave  a 
bright  red  and  cerebrospinal  fluid  a  dark  red  sol, 
although  the  latter  produced  a  blue  sol  in  presence 
of  potassium  carbonate ;  light  red  gold  sols  were 
obtained  from  dialysed  urine,  whilst  the  dialysate 
gave  violet  sols;  with  undialysed  urine,  violet  sols 
were  formed  in  presence  of  a  small  amount  of  potass¬ 
ium  carbonate,  but  red  sols  with  larger  amounts.  All 
tho  sols  were  characterised  by  considerable  stability. 

E.  S.  Hedges. 

Colouring  of  starch  grains.  R.  Haller 
(Kolloid-Z.,  1927,  41,  81 — 87). — The  colouring  of 
starch  grains  with  indigo,  Prussian-blue,  methyl- 
violet,  methylene-blue,  fuchsin,  purple  of  Cassius,  and 
iodine  was  studied.  After  colouring,  the  grains  were 
allowed  to  swell  in  a  suitable  liquid,  causing  the  outer 
skin  to  burst  and  the  contents  of  the  cell  to  exude. 
Examination  of  this  process  under  the  microscope 
showed  that  in  all  cases  only  the  outer  cuticle  was 
concerned  with  the  colouring,  the  contents  of  the  cell 
remaining  colourless.  The  effect  of  different  swelling 
agents  was  studied,  and  a  concentrated  solution  of 
calcium  nitrate  proved  to  be  the  most  suitable. 
Further  evidence  was  obtained  that  the  blue  substance 
formed  between  starch  and  iodine  is  an  adsorption 
compound.  This  system  shows  a  close  analogy  to  tho 
colouring  of  cotton.  E.  S.  Hedges. 

Condition  of  silver  chromate  in  gelatin  from 
electric  conductivity  and  diffusion  experiments. 
A.  C.  Chatterji  and  N.  R.  Dhar  (Trans.  Faraday 
Soc.,  1927,  23,  23— 30).— See  A.,  1926,  1203. 

Birefringence  of  cellulosic  gels.  O.  Faust 
(Kolloid-Z.,  1927,  41,  54 — 55). — When  “  viscose  ”  is 
allowed  to  flow  from  a  fine  opening  into  a  hot  con¬ 
centrated  ammonium  chloride  solution,  a  thread-like 
structure,  consisting  of  the  xanthate,  is  formed. 
This  does  not  exhibit  birefringence,  nor  does  the 
hydrated  cellulose  regenerated  when  the  product  is 
treated  with  a  mineral  acid,  but  the  substance  is 
doubly  refractive  when  stretched.  The  birefringence 
of  artificial  silk  is  due  to  this  state  of  tension,  and  not 
to  crystalline  form.  X-Ray  examination  of  cellulose 
esters  fails  to  reveal  a  crystalline  structure. 

E.  S.  Hedges. 

Effect  of  chemically  active  rays  on  gelatin. 
H.  Brintzinger  and  K.  Maurer  (Kolloid-Z.,  1927, 41, 
46 — 50). — Gelatin  subjected  to  the  rays  from  a 
quartz  lamp  was  altered  so  that  its  tendency  to  swell 
in  water  was  lessened,  the  effect  being  proportional 
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to  the  duration  of  illumination.  Further,  the 
solubility  of  the  swollen  gelatin  in  water  was  reduced, 
prolonged  boiling  being  necessary  to  effect  dissolution. 
Elementary  analysis  failed  to  detect  a  difference, 
but  the  irradiated  specimen  was  found  to  reduce 
ammoniaeal  silver  nitrate  solution.  The  same  effect 
was  observed  when  the  gelatin  was  irradiated  in  an 
oxygen-free  atmosphere,  but  was  considerably  re¬ 
duced  by  rigorous  purification  of  the  gelatin.  The 
effect  of  light  is  dependent  on  the  presence  of  an  iron 
catalyst  normally  found  in  the  ash  of  gelatin. 

E.  S.  Hedges. 

Flocculation  of  mastic  suspensions.  A. 
Boctaric  (J.  Chim.  phys.,  192G,  23,  850 — -870). — 
The  flocculation  of  mastic  suspensions  in  dilute 
alcohol  has  been  determined  under  a  large  number  of 
conditions  by  measuring  the  opacity  of  such  solutions 
with  a  lory  spectrophotometer  for  the  light  of  wave¬ 
length  5900  A.  Aqueous  solutions  of  sulphuric  acid, 
potassium  chloride,  and  barium  chloride  increase  the 
velocity  of  flocculation  for  grains  of  constant  size; 
with  increasing  grain  size  the  velocity  diminishes. 
The  influence  of  temperature  is  specific  to  the 
coagulating  electrolyte.  Ho  difference  could  be 
observed  in  the  velocity  when  the  coagulation  was 
earned  out  in  the  dark,  in  red,  and  in  blue  light.  The 
influence  of  the  addition  of  stable  organic  colloids  and 
of  protective  electrolytes  has  also  been  examined. 

R.  W.  Lent. 

Mechanical  and  electrical  coagulation.  Wo. 
Ostwald  (Kolloid-Z.,  1927,  41,  71 — 80). — -The  effect 
observed  by  Freundlich  and  Kroch  (this  vol.,  18)  that 
certain  colloid  systems  are  coagulated  by  mechanical 
stirring  is  discussed,  and  their  conclusions  are  criticised. 
It  is  considered  more  likely  that  the  coagulation  is 
due  to  electric  charges  set  up  by  differences  of  potential 
between  the  stirrer  and  the  colloid  system.  It  is 
shown  that  the  observations  of  Freundlich  and  Kroch 
can  be  explained  quantitatively  on  this  basis. 

E.  S.  Hedges. 

Equilibrium  in  colloid  systems.  II.  Coagul¬ 
ation.  O.  K.  Rice  (J.  Physical  Chem.,  1926,  30, 
1660 — 1668). — A  theoretical  paper  in  which  the  con¬ 
clusions  of  a  previous  paper  (A.,  1926,  352)  are  revised 
and  extended.  On  the  assumption  that  surface 
tension  and  other  properties  of  colloid  particles  do  not 
vary  with  particle  size  when  this  is  large,  the  disperse 
state  is  shown  to  be  stable  when  the  surface  tension  of 
the.  particles  is  negative,  and  unstable  when  the 
surface  tension  is  positive.  Coagulation  occurs  at 
certain  definite  concentrations  and  potentials  of  the 
particles  corresponding  with  y=0. 

L.  S.  Theobald. 

Influence  of  alcohols  on  the  coagulation  of 

dispersoid  solutions.  A.  Janek  and  B.  Jirgen- 

sons  (Kolloid-Z.,  1927,  41,  40 — 46). — A  study  was 
made  of  the  effect  of  methyl,  ethyl,  propyl,  and  iso- 
butyl  alcohols  on  the  coagulation  of  dialysed  sols  of 

ferric  hydroxide,  silver,  and  arsenious  sulphide  by 
electrolytes.  When  coagulation  was  carried  out  by 
means  of  sodium  chloride,  small  amounts  of  the 
alcohols  sensitised  the  sols  (».e.,  rendered  coagulation 
easier),  the  effect  increasing  with  increasing  mol.  wt. 
of  the  alcohol.  Higher  concentrations  of  alcohols 
stabilised  the  sols.  This  effect,  although  not  very 


noticeable  with  ferric  hydroxide,  "was  easily  recognis¬ 
able  with  silver  sol  and  quite  pronounced  with 
arsenious  sulphide.  In  the  ease  of  arsenious  sulphide, 
a  maximum  stabilising  concentration  was  reached, 
further  increase  of  alcohol  causing  sensitisation  again. 
In  this  case,  also,  methyl  alcohol  differed  from  the 
others  in  sensitising  throughout.  The  best  stabilising 
effect  was  found  in  the  coagulation  of  arsenious 
sulphide  by  barium  chloride,  with  small  quantities  of 
alcohol.  In  this  case  also,  methyl  alcohol  exerted  a 
sensitising  effect,  and  at  higher  concentrations  ethyl 
alcohol  did  likewise.  E.  S.  Hedges. 

Lyotropic  properties  of  the  fluorine  ion.  H. 
Freundlich  and  M.  Aschenbrenner  (Kolloid-Z., 
1927,  41,  35 — 40). — The  fluorine  ion  is  regarded  as 
the  extreme  end  of  tho  Hofmeister  series.  The 
experimental  data  on  which  this  conclusion  rests 
are  the  following  effects,  due  to  the  presence  of 
fluorine  ions  :  (1)  tho  lowering  of  tho  solubility  of 
highly  soluble  substances,  (2)  the  large  increase  of 
surface  tension  at  a  water-air  interface,  (3)  the 
change  in  the  electropotential  at  a  water-air  inter¬ 
face,  (4)  the  favourable  influence)  on  the  sol-gel 
transformation  of  a  gelatin  solution.  Fluorine  ions 
have  a  strong  coagulative  effect  on  the  weakly 
hydrophilic  colloid,  ferric  hydroxide,  but  a  weaker 
effect  than  the  chlorine  ion  on  the  hydrophobic 
cupric  oxide  sol.  E.  S.  Hedges. 

Influence  of  hydrophilic  colloids  on  the  colour 
change  of  indicators.  A.  Gutbier  and  H.  Brint- 
zinger  (Ivolloid-Z.,  1927,  41,  1 — 6). — The  effect  of 
hydrophilic  colloids  on  the  end-point,  as  shown  by 
various  indicators,  was  determined  by  direct  titration 
of  0 - 1  A-hydrochloric  acid  with  0-lA-sodium  hydr¬ 
oxide  and  vice  versa.  In  the  cases  where  a  difference 
was  noticed,  the  amount  of  deviation  increased  pro¬ 
gressively  with  increasing  amounts  of  colloid,  and 
the  result  depended  on  whether  the  neutral  point 
was  approached  from  the  acid  or  alkaline  side.  The 
colloids  studied  were  gelatin,  gum  arabic,  and  dextrin, 
and  the  results  obtained  with  the  indicators  were  as 
follows :  azolitmin  and  neutral-red  underwent  the 
colour  change  at  the  normal  value  of  pa;  phenol  - 
phthalein  and  rosolic  acid  behaved  normally  in  the 
titration  of  acid,  hut  the  end-point  was  premature 
in  the  titration  of  alkali ;  alizarin  behaved  normally 
in  the  titration  of  acid,  but  the  end-point  was  delayed 
in  the  titration  of  alkali;  Congo-red  and  methyl- 
orange  gave  a  premature  end-point  in  the  titration 
of  acid  and  a  delayed  end-point  in  the  titration  of 
alkali.  The  use  of  indicators  in  such  cases  is  thus 
very  limited.  Parallel  experiments,  following  the 
course  of  the  titration  clectrometricaily,  shewed  that 
the  presence  of  the  colloid  depresses  the  concentration 
of  hydrogen  ions  in  acid  and  of  hydroxyl  ions  in 
alkaline  solutions.  Tho  electrometric  titration  curve 
of  hydrochloric  acid  and  sodium  hydroxide  in  presence 
of  3%  of  gelatin  or  gum  arabic  resembles  that  of  a 
weak  acid  and  a  weak  base.  In  addition  to  the 
buffering  effect  of  the  colloid,  it  is  considered  that  the 
degree  of  dispersion  of  the  indicator  partly  accounts 
for  the  effect.  Excepting  solutions  of  methyl-orange 
and  alkaline  solutions  of  phenolphthalein,  rosolic 
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acid,  and  Congo-red,  the  indicators  were  found  to  be 
colloidally  dispersed.  E.  S.  Hedges. 

Relations  of  phenol  to  proteins  and.  other 
colloids.  Disinfectant  action.  E.  A.  Cooper  and 
E.  Sanders  (J.  Physical  Chem.,  1927,  31,  1 — 22; 
ef.  Cooper  and  Woodhouse,  B.,  1923,  1094a). — The 
nature  of  the  change  produced  in  various  proteins 
by  phenol  and  the  mechanism  of  disinfection  have 
been  studied.  Precipitation  commences  when  the 
concentration  of  phenol  reaches  1%  for  serum- 
albumin,  0-5%  for  euglobulin,  and  0-001%  for 
pseudoglobulin,  and  is  complete  at  1-8,  1-5,  and  2-0%, 
respectively.  Experiments  with  dialysers  of  “  vis¬ 
cose  ”  give  a  partition  coefficient  of  11  between 
phenol  and  serum-albumin,  and  the  absorption  of 
phenol  in  this  case  is  a  reversible  process.  Com¬ 
parison  with  egg-albumin  shows  that  the  precipit¬ 
ating  action  of  jihenol  is  not  primarily  determined 
by  the  absolute  amount  present.  With  pseudo¬ 
globulin,  the  values  6-6  and  12  were  obtained  for  the 
partition  coefficient,  but  absorption  here  is  not  strictly 
reversible.  Myosinogen  and  paramyosinogen  are 
completely  precipitated  at  concentrations  of  1-2% 
and  0-8%  of  phenol,  respectively,  and  this  suggests 
a  similarity  with  the  action  of  heat,  myosinogen 
being  coagulated  at  a  higher  temperature. 

The  distribution  ratio  between  phenol  and  edestin, 
as  in  the  case  of  casein  (Cooper,  A.,  1912,  ii,  1199), 
increases  with  increasing  concentration  of  phenol. 
The  distribution  of  phenol  between  gliadin  and 
water,  gliadin  and  70%  alcohol,  and  between  gliadin 
and  absolute  alcohol  was  also  investigated. 

In  order  to  test  the  hypothesis  that  the  precipit¬ 
ation  of  protein  by  phenol  is  due  to  chemical  action, 
the  distribution  ratios  of  gelatin  derivatives  were 
measured.  The  substitution  of  the  methylene  group, 
the  quinone  nucleus,  and  bromine  in  the  amino- 
groups  increases  the  solubility  of  phenol,  although 
treatment  of  the  gelatin  is  without  effect  on  the 
partition  coefficient.  In  general,  phenol  is  dis¬ 
tributed  between  water  and  proteins,  in  the  emulsoid 
state  according  to  the  partition  law,  but  at  a  certain 
concentration  the  protein  is  precipitated,  and  this  is 
accompanied  by  an  increased  absorption  of  the 
former.  With  certain  precipitated  proteins,  viz., 
casein,'  edestin,  gliadin,  gelatin  and  its  derivatives, 
the  coefficient  continues  to  increase  with  the  con¬ 
centration  of  the  phenol,  in  agreement  with  the  view 
that  phenol  is  associated  when  dissolved  in  pre¬ 
cipitated  proteins.  The  behaviour  of  gelatin  is 
anomalous.  With  resorcinol  as  the  precipitant,  the 
partition  coefficient  does  not  increase  with  increasing 
concentration. 

The  bactericidal  action  of  the  phenols  is  not 
determined  merely  by  their  solubility  in  proteins, 
but  is  apparently  due  to  a  subsequent  action  on  the 

colloidal  structure  of  the  bacterial  cell. 

L.  S.  Theobald. 

Imbibition  of  colloids.  P.  Bary  (Rev.  g<5n. 
Colloid.,  1926,  4,  322 — 327). — -A  theoretical  paper  in 
which  the  failure  of  the  Noyes  and  Whitney  expres¬ 
sion  for  the  velocity  of  imbibition  (J.  Amer.  Chem. 
Soc.,  1897,  19,  930)  is  discussed  on  the  hypothesis 
that  a  colloid  is  a  homogeneous  solvent  into  which  the 


liquid  diffuses.  It  is  shown  that  the  discrepancies 
cannot  be  traced  to  a  non-uniform  distribution  of 
liquid  through  the  solid  colloid ;  and  they  are  explained 
by  suggesting  that  imbibition  is  accompanied  by  the 
depolymerisation  of  the  solid,  and  that  the  liquid 
must  in  some  way  combine  with  the  solid. 

R.  W.  Lunt. 

Physico-chemical  structure  of  the  collagenic 
substance.  I.  Spiral  arrangement  and  hygro¬ 
scopic  torsion  of  collagenic  bundles  of  tendons. 
G.  C.  Heringa  and  (Miss)  H.  A.  Lohr  (Proc.  K. 
Akad.  Wetensch.  Amsterdam,  1926,  29,  1081 — - 
1086). — Dark-field  observation  of  longitudinal  and 
transverse  sections  of  various  tendons  shows  that  they 
consist  of  collagenic  bundles  intertwined  in  a  spiral 
form,  and  a  similar  condition  was  found  in  microscopic 
preparations  of  skin  and  loose  connective-tissue. 
Eurther  evidence  was  obtained  from  experiments  on 
the  swelling  and  desiccation  of  tendons  and  of  isolated 
bundles  of  collagen  fibres.  Torsion  occurs  in  both 
swelling  and  desiccation,  but  in  opposito  senses. 
The  conclusions  were  strengthened  by  the  results 
of  an  X-ray  spectrographic  examination. 

E.  S.  Hedges. 

Physico-chemical  structure  of  the  collagenic 
substance.  II.  An  optical  phenomenon.  G.  C. 
Heringa  and  M,  Minnaert  (Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1926,  29,  1087 — 1091). — 
A  description  is  given  of  a  peculiar  diffraction  figure 
obtained  when  longitudinal  sections  of  a  cow’s 
tendon  (enclosed  in  a  laevulose-gclatin  mixture)  are 
held  in  front  of  a  source  of  light.  The  phenomenon 
is  shown  not  to  he  due  to  a  periodic  ridging  of  the 
surface,  or  to  a  periodic  variation  in  the  ordinary 
refractive  index,  hut  is  believed  to  indicate  a  periodic 
change  in  double  refraction  throughout  the  fibre. 
Microscopical  examination  also  indicated  an  un- 
dulatory  structure,  and  direct  measurement  of  the 
period  of  a  group  of  clearly-defined  wavelets  gave  a 
wave-length  of  40  ji.  Tho  bundles  of  fibre  behave 
like  uniaxial  crystals  the  axes  of  which  are  disposed 
in  a  spiral  form.  E.  S.  Hedges. 

Physico-chemical  structure  of  the  collagenic 
substance.  III.  X-Ray  investigation.  G.  0. 
Heringa  and  N.  H.  Kolkmeuer  (Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1926,  29,  1092 — 1094). — A 
rough  analysis  was  made  of  X-ray  spectrographs 
obtained  from  tho  tendon  of  a  mouse-tail.  The 
striations  which  appeared  are  believed  to  be  duo  to 
the  occurrence  of  a  linear  succession  of  equal  elements 
in  the  long  axis  of  the  fibres.  E.  S.  Hedges. 

Fibrillous  coagulation  in  vitro  of  collagen 
dissolved  in  a  dilute  acid.  J.  Nageotte  (Compt. 
rend.,  1927,  184,  115 — 1 17). — Collagen  from  the 
tendons  of  the  tail  of  a  rat  swells  up  and  partly 
dissolves  in  acetic  acid  solution  (1  in  25,000),  but  is 
repreeipitated  as  a  clot  after  some  days.  The  fibrils 
of  the  coagulum  are  cylinders  with  pointed  ends, 
usually  long,  and  of  thicknesses  varying  from  1  g 
downwards.  Under  the  ultramieroseope,  needle- 
shaped  crystals  like  those  of  tyrosine  can  be  seen. 
The  fibrils,  but  not  the  crystals,  give  the  tinctorial 
reactions  characteristic  of  collagen.  Their  great 
sensitiveness  to  dilute  acids  and  bases  is  suppressed 
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by  the  action  of  fixing  agents.  The  structure  is 
definitely  colloidal  and  independent  of  the  medium. 

J.  Grant. 

Equilibrium  constant  [If,]  of  the  esterification 
reaction  in  the  gaseous  phase.  W.  Swiento- 
slawski  and  S.  Poznanski  (Compt.  rend.,  1927, 
184,  92—94;  cf.  A.,  1924,  ii,  C01). — 1 The  value  K, 
has  been  redetermined  with  an  improved  apparatus 
for  a  scries  of  mixtures  of  alcohol,  acetic  acid,  water, 
and  ester  in  a  state  of  equilibrium.  A  mean  value 
of  58  was  obtained,  the  mean  experimental  error 
being  ~;10%.  J.  Grant. 

Methane  equilibrium.  R.  C.  Cantelo  (J. 
Physical  Chern.,  1927,  31,  124 — 130;  cf.  this  vol., 
20). — Calculations  of  tho  equilibrium  constants  for 
the  ten  possible  reactions  involved  in  the  thermal 
decomposition  of  methane,  ethane,  or  ethylene 
indicate  that  above  400°  the  final  system  consists  of 
methane,  carbon,  and  hydrogen,  whatever  the  initial 
hydrocarbon  might  be.  This  conclusion  agrees  with 
the  experimental  results  of  previous  investigators  on 
the  decomposition  of  ethylene  or  ethane  by  heat, 
alone  and  in  presence  of  catalysts  (cf.  Bone  and 
Coward,  J.C.S.,  1908,  93,  1197). 

L.  S.  Theobald. 

Theory  of  perfect  solutions.  W.  Daniewski 
(Rocz.  Chem.,  1926,  6,  556—568) . — Theoretical. 

R.  Truszkowski. 

Conductivity  and  mol.  wt.  of  halogen  acids  in 
dry  and  moist  nitrobenzene.  M.  Hlasko  and  E. 
Michalski  (Rocz.  Chem.,  1926,  6,  534 — 555).— The 
conductivities  of  hydrogen  chloride  and  bromide  in 
dry  nitrobenzene  and  nitromethane  are,  in  spite  of 
the  high  dielectric  constants  of  the  latter  solvents, 
very  small.  Thus  for  dry  nitrobenzene,  a.  is  4-0  X  lO'4 
for  0*6AT-hydrogen  chloride,  and  6-7  X  10" 1  for  0-6Ar- 
hydrogen  bromide,  whilst  in  nitromethane  a  is 
9 '4  x  lCr1  for  S-7xY- hydrogen  chloride.  The  presence 
of  0-1%  of  moisture  increases  the  conductivity  ten¬ 
fold.  Hydrogen  bromide  is  in  all  cases  more  dis¬ 
sociated  than  the  chloride.  Cryoscopic  measurements 
show  that  water,  hydrogen  bromide,  and  hydrogen 
chloride,  dissolved  in  nitrobenzene  or  in  formic  acid, 
are  present  as  simple  molecules,  but  that  the  addition 
of  hydrogen  bromide  or  chloride  to  wet  nitrobenzene 
produces  little  depression  of  f.  p.,  owing  to  the 
formation  of  hydrates  of  the  type  HCI,H20,  provided 
that  it  is  added  in  quantities  not  greater  than  the 
water  content.  It  follows  that  conclusions  relative 
to  the  association  of  dissolved  substances  in  the 
above  solvents  are  not  valid  unless  precautions  are 
taken  to  eliminate  water,  and  for  this  reason  the 
results  of  Zanninovich-Tessarin  (A.,  1896,  ii,  352) 
and  of  Beckmann  and  Lockemann  (ibid.,  1907,  ii, 
845),  which  indicated  polymerisation  of  hydrogen 
halides  in  the  above  solvents,  are  not  acceptable. 

R.  Truszkowski. 

Soret  effect.  C.  C.  Tanner  (Trans.  Faraday 
Soc.,  Jan.,  1927,  advance  proof). — The  concentration 
difference  set  up  in  a  solution  by  a  temperature 
gradient  has  been  studied  by  an  optical  method 
involving  measurements  of  the  change  of  refractive 
index.  Solutions  of  acids,  bases,  and  metal  halides, 
nitrates,  and  sulphates  of  varying  normality  have 


been  thus  examined  for  temperature  differences  of 
14°  and  20°.  The  fractional  change  per  degree  of 
the  normality  of  the  solution  passes  through  a 
maximum  for  hydrochloric  and  sulphuric  acids, 
whilst  the  low  values  for  lithium  and  magnesium 
salts  and  the  large  values  for  alkali  hydroxides  are 
in  substantial  agreement  with  the  results  obtained 
by  Chipman  (A.,  1926,  1206).  A.  S.  Corbet. 

Dilution  law  for  strong  electrolytes.  B. 
Szyszkowski  (Rocz.  Chem.,  1926,  6,  510 — 534). — 
The  equivalent  conductivities  of  strong  electrolytes 
(univalent  anion  and  cation)  satisfy  the  following 
law  from  0  0001  to  0- Id/. solutions  :  1  — X/X0= 

O'SpCb2— yc+l'SSC3/2,  where  3,  y,  and  S  are  constants. 
This  expression  agrees  fairly  well  with  Kohlrausch’s 
experimental  values  and  affords  a  confirmation  of 
Debye  and  Hiickel’s  theory  for  solutions  of  com¬ 
pletely  dissociated  electrolytes.  R.  Truszkowski. 

Dissociation  constant  of  carbonic  acid.  A. 
Klemenc  and  M.  Herzog  (Monatsh.,  1927,  47,  405 — 
413). — The  conductivity  of  sodium  hydrogen  carbon¬ 
ate  in  aqueous  solution  at  0°  and  12-5°  and  of  carbonic 
acid  at  12-5°  has  been  determined,  the  method  of 
Walker  and  Cormack  (J.C.S.,  1900,  77,  5)  being 
employed.  Extrapolation  of  the  equivalent  con¬ 
ductivity  values  for  sodium  hydrogen  carbonate  by 
means  of  the  Noyes  equation  1/X=1/XM  -\-K{C'k)n~1, 
where  n=l*5,  gives  the  values  49-8  and  73-1  for 
at  0°  and  12-5°,  respectively.  The  degree  of  hydrolysis 
of  sodium  hydrogen  carbonate  solution  is  discussed, 
and  the  authors  confirm  the  conclusion  of  Auerbach 
and  Pick  (A.,  1911,  ii,  1078)  that  the  hydrolysis  is 
independent  of  the  concentration.  Calculations  of 
the  mobility  of  the  HC03  ion  and  of  the  limiting 
conductivity  of  carbonic  acid  from  the  new  data 
give  values  in  good  agreement  with  those  of  Kendall 
(ibid.,  1916,  ii,  512).  The  value  of  the  apparent  first 
ionisation  constant  of  carbonic  acid  [H'][HCO  3]/ 
[C02-fH2C03]  obtained  from  the  conductivity 
measurements  is  2-65  (^0-04)  ys  jo-7  at  12-5°.  The 
values  of  the  true  dissociation  constant  and  the 
apparent  second  ionisation  constant  of  carbonic  acid 
obtained  by  previous  authors  (cf.  Thiel,  ibid.,  1917, 
ii,  134,  and  references  there  quoted;  and  McCoy, 
ibid.,  1903,  ii,  413)  are  examined  in  the  light  of  the 
new  data,  and  suggest  that  carbonic  acid  H2C03 
is  completely  ionised.  J.  W.  Baker. 

Dissociation  constant  of  nitroamide.  J.  N. 
Bronsted  and  G.  V.  King  (J.  Amer.  Chem.  Soc., 
1927,  49,  193—200;  cf.  A.,  1925,  ii,  982).— Nitro¬ 
amide  decomposes  in  pure  water  at  15°  10%  faster 
than  in  acid  solution.  The  conductivities  of  aqueous 
nitroamide  solutions  were  determined  between  un- 
platiniscd  electrodes ;  the  (acid)  dissociation  constant 
is  2-55  xlO-7  at  15°.  The  conductivities  of  the 
sodium  salt  were  also  determined. 

S.  K.  Tweedy. 

Determination  of  the  dissociation  constants 
of  phenol  and  of  the  hydroxyl  group  of  tyrosine 
by  means  of  absorption  measurements  in  the 
ultra-violet.  W.  Stenstrom  and  N.  Goldsmith 
(J.  Physical  Chem.,  1926,  30,  1683—1687;  cf. 
Stenstrom  and  Reinhard,  A.,  1926,  10). — The  dis¬ 
sociation  constant  is  calculated  from  the  expression 
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D={H](e — a)l(b — e),  where  a  is  the  extinction  co¬ 
efficient  for  molecules  not  ionised  at  the  hydroxyl 
group,  b  that  for  molecules  which  are  so  ionised, 
and  e  that  for  a  mixture  of  ions  and  molecules.  A 
suitable  value  for  e  lying  between  a  and  b  is  deter¬ 
mined  graphically  for  a  certain  ptt  value,  at  a  chosen 
wave-length.  Between  18°  and  24°,  two  aqueous 
solutions  of  phenol  (A/1570)  gave  D=l-38x  10'10 
and  l'21xl0"10,  respectively,  when  X—2825  A.; 
A/ 1560  tyrosine  solutions  gave  D— 1-24X  10“10  and 
1-83  X  I0*10  at  X=2840  A.  L.  S,  Theobald. 


Cupriammonia  ion  and  its  stability,  P.  Job 
(Compt,  rend.,  1927, 184,  204 — 208). — The  coefficients 
of  absorption  of  various  mixtures  of  solutions  of 
cupric  and  ammonium  salts  have  been  measured  with 
a  Fdry  spectrophotometer.  The  molecular  con¬ 
centrations  of  the  copper  and  ammonia,  respectively, 
varied  from  0-2  to  0-01  and  TO  to  01,  the  salts  being 
dissolved  in  a  concentrated  solution  of  ammonium 
nitrate  to  prevent  the  formation  of  cupric  hydroxide 
by  rctarduig  the  electrolytic  dissociation  of  the 
ammonia.  Curves  connecting  the  absorption  as  a 
function  of  the  composition  showed  marked  maxima, 
corresponding  in  the  case  of  equimolecular  mixtures 
with  the  formula  Cu(NH3)4.  For  the  non-equimole- 
cular  solutions,  the  dissociation  constant  was  calcul¬ 
ated,  and  was  found  to  agree  with  the  results  obtained 
from  the  absorption  data.  A  value  of  5x10“ 10  was 
found  at  16°.  The  tetra-ammonia  ion,  therefore, 
is  probably  the  only  cupriammonia  ion  stable  at 
the  ordinary  temperature.  The  affinity  of  ammonia 
for  the  cupric  ion  is  12,400  g.-cal.  J.  Grant. 


Rotatory  power  of  organic  compounds  as  a 
function  of  the  pa  ;  malic  acid.  E.  Vellinger 
(Compt.  rend.,  1927,  184,  94 — 96). — The  curves 
obtained  for  the  dispersion  and  rotatory  power  of 
malic  acid  as  functions  of  its  pa  value  resemble  those 
given  by  tartaric  acid.  The  rotation  curve  is  ex¬ 
pressed  by  the  same  formula,  the  two  ends,  however, 
being  depressed  to  a  greater  extent,  whilst  the  position 
of  the  point  of  inflexion  indicates  that  the  greatest 
variations  in  the  rotatory  power  are  determined  by 
the  first  stage  dissociation.  When  plotted  according 
to  the  method  of  Darmois,  the  dispersion  lines  do 
not  all  converge  to  the  same  points,  as  in  the  case  of 
tartaric  acid  (A,,  1926, 1201).  This  may  bo  accounted 
for  by  an  experimental  error  of  3 — 5%. 

J.  Grant. 


Solvation  and  complex  formation  as  causes 
of  colour  change  in  cobaltous  halides.  A. 

Hantzsch  (Z.  anorg.  Chem.,  1927,  159,  273 — 303). — 
Previous  work  on  the  subject  is  reviewed,  and  it  is 
shown  that  the  colour  change  cannot  bo  due  to  the 
formation  of  ions  of  the  type  CoX4".  Consideration 
of  the  colour  of  solid  compounds  of  the  type  CoX2A2 
(blue  or  violet),  CoX2A4  (red),  and  CoX2A6  (rose), 
where  X  is  a  halogen  atom  and  A  is  a  molecule 
capable  of  addition  (e.g.,  H20,  NH3,  etc.),  indicates 
that  solvation  is  a  primary  cause.  The  constitu¬ 
tions  of  the  first  and  third  types  are,  respectively. 


and  [CoA0]X2,  whilst  that  of  the  second 


type  is  doubtful.  Since  cis-trans  isomerism  is  possible 
with  the  first  type,  this  explains  the  existence  of  a 


blue  and  a  violet  form.  The  change  of  the  red 
forms  to  blue  when  heated  or  on  concentration  of 
the  solution  is  in  agreement  with  the  solvation 
theory.  The  absorption  spectra  of  a  large  number  of 
representatives  of  this  type  were  examined  in  various 
solvents.  In  general,  a  large  optical  difference  was 
found  between  the  salts  CoX2A2  and  CoX2A6.  but,  in 
each  of  these  groups,  the  nature  of  the  halogen  atom 
and  of  the  combined  group  A  made  little  difference. 
The  absorption  was  strengthened  slightly  in  the 
order  Cl<Br<SCN.  Experiments  on  the  dehydr¬ 
ation  of  cobalt  chloride  hexahydrate  did  not  indicate 
the  existence  of  the  hydrates  CoC12,4H20  and 
CoC12,1-5H20  described  in  the  literature.  The  cobalt 
thiocyanate  tetrahydrato  described  by  Grossmann 
and  Hiinseler  (A.,  1906,  i,  7)  appears  to  be  a  tri- 
hydrate,  hut  the  existence  of  the  hemihydrate 
described  by  Rosenheim  and  Cohn  (ibid.,  1901,  i,  455) 
was  confirmed.  Methods  of  preparation  of  the 
following  new  compounds  are  described  :  the  dimethyl  - 
aleoholates  of  cobalt  bromide  and  of  cobalt  thio¬ 
cyanate,  Co(CH3'OH)2X2 ;  the  hexamethyl-alcoholates 
of  cobalt  bromide  and  of  cobalt  chloride, 
Co(CH3-OH)6X2  ;  the  corresponding  thiocyanate  could 
not  be  isolated ;  the  tetrabenzyl-alcoholates  of  cobalt 
chloride  and  of  cobalt  bromide,  Co(C8H5-CH24OH)4X2 ; 
diacctonitrile  cobalt  bromide,  Co(0H3,0N)2Br2 ;  di¬ 
pyridine  cobalt  sulphate,  CoS04,2C5H5N ;  enpyridino 
cobalt  oxalate,  CoC204,2C5H5N.  E.  S.  Hedges. 

Molecular  structure  in  solution.  I.  Densities 
and  viscosities  of  aqueous  solutions  of  cobalt 
chloride  and  hydrochloric  acid.  O.  R.  Howell 
(J.C.S.,  1927,  158 — 170). — The  change  from  red  to 
blue  when  hydrochloric  acid  is  added  to  a  solution 
of  cobaltous  chloride  is  probably  duo  to  a  change 
from  six  to  four  in  the  number  of  groups  or  atoms 
with  which  an  atom  of  cobalt  is  associated,  as  already 
shown  by  X-ray  examination  for  red  and  blue  cobalt 
pigments  (Hill  and  Howell,  A.,  1924,  ii,  817).  In  the 
aqueous  solution,  the  cobalt  is  probably  present  as 
hydrated  ions  Co^O)*.",  which,  as  the  concentration 
of  hydrochloric  acid  is  increased,  are  progressively 
converted  into  CoCl4"  ions.  The  densities  and 
viscosities  of  a  series  of  aqueous  solutions  containing 
a  constant  amount  of  cobalt  chloride,  but  increasing 
amounts  of  hydrochloric  acid,  have  been  determined 
and  compared  with  a  similar  series  of  values  for 
hydrochloric  acid  alone.  Differences  in  viscosity  and 
density  for  corresponding  solutions  have  been  plotted 
against  concentration  of  acid.  At  the  same  con¬ 
centration  of  acid,  there  is,  in  the  density  difference 
curve,  a  point  of  inflexion,  and  in  the  viscosity 
difference  curve  a  well-defined  maximum.  These 
points  are  considered  to  mark  the  concentration  at 
which  equal  numbers  of  the  two  different  kinds  of 
ions  are  present.  This  point  does  not  mark  the 
maximum  colour  change,  because  the  blue  colour  is 
much  more  intense  then  the  red.  M.  S.  Burr. 

Complex  formation  amongst  the  nitrates.  I. 
Ternary  system  copper  nitrate-cobalt  nitrate- 
water.  K.  W.  Wilcox  and  C.  R.  Bailey  (J.C.S., 
1927,  150 — 153). — The  system  copper  nitrate-cobalt 
nitrate-water  has  been  examined  at  14°,  20“ ,  and  30°. 
The  so-called  trihydrate  of  copper  nitrate  has  the  com- 
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position  Cu(N03)2,2JH20,  and  its  transition  point  to 
the  hexahydratc  is  25-4°.  A  double  salt  of  the 
probable  composition  6Cu(i^03)2,Co(N03)2,(42+  1)H20 
has  been  isolated.  It  is  smoke-blue  in  colour,  crystall¬ 
ising  from  a  purple  solution,  is  very  deliquescent, 
melts  at  about  17°,  and  is  decomposed  by  water. 

M.  S.  Burr. 

Revision  of  some  activities  in  water-alcohol 
mixtures.  G.  Scatchard  (J.  Amer.  Chem.  Soc., 
1927,  49,  217 — 218). — The  activity  coefficients  of 
hydrogen  chloride  in  aqueous  alcohol  are  revised,  an 
error  in  the  calculations  of  the  previous  paper  being 
corrected  (A.,  1925,  ii,  971).  The  theoretical  calcul¬ 
ations  are  improved  by  utilising  the  vapour-pressure 
measurements  of  Dobson  (J.C.S.,  1925,  127,  2866). 
The  revised  results  do  not  preclude  the  combination 
of  1  mol.  of  hydrogen  chloride  with  2  mols.  of  water, 
although  this  is  considered  to  be  unlikely.  The 
ionic  size  of  lithium  chloride  calculated  from  the 
results  of  Drucker  and  Schingnitz  (A.,  1926,  911) 
agrees  much  better  with  the  effect  of  lithium  chloride 
on  the  activity  of  non-electrolytes  than  the  results 
of  Pearce  and  Hart  (ibid.,  1923,  ii,  7). 

S.  K.  Tweedy. 

Activity  coefficients,  ionic  concentrations,  and 
kinetic  salt  effects  of  formic  acid  in  neutral  salt 
solutions.  H.  S.  Harned  (J.  Amer.  Chem.  Soc., 
1927,  49,  1 — 9). — The  ionisation  constant,  K,  of  a 
weak  acid  is  affected  by  the  addition  of  neutral  salt, 
and  this  interferes  with  the  calculation  of  velocity 
constants  from  the  rate  of  hydrolysis  of  esters  in 
neutral  salt  solutions  (cf.  Manning,  j.C.S.,  1921,  119, 
2079).  The  activity  coefficient  products  of  formic 
acid  in  various  halide  and  sulphate  solutions  are 
calculated  from  Manning’s  results,  on  the  assumption 
that  K  varies  on  the  addition  of  neutral  salts,  but  is 
constant  during  a  reaction  in  a  medium  of  practically 
constant  ionic  strength.  The  concentration  hypo¬ 
thesis  yields  more  reasonable  values  for  the  products 
than  the  activity  theory.  The  activity  coefficient 
products  are  higher  the  lower  the  activity  coefficient 
of  the  neutral  salt.  This  effect  is  considered  to  be 
due  to  a  distortion  of  the  readily- deformed,  unsym- 
metrical  anions  of  these  substances  by  the  electrical 
field  produced  by  the  neutral  salt. 

S.  K.  Tweedy. 

Activity  coefficients  of  the  ions  in  certain 
phosphate  solutions.  Theory  of  buffer  action. 
E.  J.  Cohn  (J.  Amer.  Chem.  Soc.,  1927,  49,  173— 
193). — The  2hi  values  for  concentrated  solutions  con¬ 
taining  both  potassium  dihydrogen  phosphate  and 
dipotassium  hydrogen  phosphate  are  recorded.  The 
graph  of  the  concentration  of  the  latter  salt  against 
pa  shows  that  the  more  concentrated  the  solution 
the  more  acid  is  the  reaction  and  the  greater  is  the 
deviation  of  the  curve  from  that  required  by  the 
mass  law.  This  divergence  is  greater  in  concentrated 
acid  than  in  concentrated  alkaline  solutions.  The 
activities  of  the  ions  in  the  solutions  are  calculated 
and  equations  representing  pa  are  deduced  with  the 
aid  of  the  Dcbye-Huckel  theory,  the  results  being 
discussed  in  the  light  of  the  theory  of  buffer  action. 
Tables  and  graphs  are  given  facilitating  the  prepar¬ 
ation  of  buffer  solutions  of  the  same  ionic  strength 
and  varying  pa  and  vice  versa.  S.  K.  Tweedy. 


Relation  between  pseudobinary  lines  and  solid 
solutions  in  metallic  ternary  systems.  R.  A. 
Morgen  (J.  Amer.  Chem.  Soc.,  1927,  49,  39 — 43). — 
Mixtures  corresponding  with  the  pseudobinary  line 
of  the  ternary  metallic  system  A-B-C  (i.e.,  the 
line  joining  A  with  the  point  representing  BC,  the 
compound  existing  in  the  solid  phase)  do  not  behave 
like  ordinary  binary  systems.  Since  BC  dissociates 
in  the  liquid  phase,  a  consideration  of  the  f.-p.  dia¬ 
gram  for  the  system  A-BC  shows  that  the  above 
mixtures  are  represented  by  a  two-dimensional  point 
distribution  on  the  surface  of  a  ternary  diagram, 
solid  solution  occurring  at  the  expense  of  the  com¬ 
pound  BC  if  the  latter  is  "  weak.”  Experiment 
supports  these  conclusions.  S.  K.  Tweedy. 

Mass  unit  of  chemical  potential.  W.  D,  Ban¬ 
croft  (J.  Physical  Chem.,  1927,  31,  69 — 80). — 
Selected  passages  from  the  work  of  Gibbs  (“  The 
Collected  Papers  of  J.  W.  Gibbs  ”)  are  quoted  and 
explained.  Chemical  potentials  may  bo  referred  to 
any  mass  units,  but  general  relations  are  more  clearly 
shown  if  the  appropriate  units  are  employed.  For 
reactions  which  involve  the  pressure  of  gases,  or 
the  osmotic  pressures  of  solutions,  the  mol.  wt.  of 
the  reacting  substance  or  ion  is  the  appropriate  unit, 
as  is  the  electrochemical  equivalent  for  electrochemical 
reactions.  The  appropriate  mass  units  in  the  case 
of  electrical  endosmose  or  of  frictional  electricity  have 
yet  to  be  worked  out.  With  organic  compounds, 
there  are  as  many  chemical  potentials  as  there  are 
linkings  to  be  broken  or  activated.  Equations  for 
velocity  of  reaction  have  still  to  be  deduced  from 
relations  between  potentials.  L.  S.  Theobald. 

Vapour  pressures  of  mixtures  of  (a)  methyl 
acetate  and  water,  (ft)  methyl  acetate,  sucrose, 
and  water.  A.  McKeown  and  F.  P.  Stowell 
(J.C.S. ,  1927,  97— 103).-— Total  vapour  pressures  at 
25°  and  35°  of  methyl  acetate-water  mixtures,  up 
to  concentrations  of  ester  of  about  2Ar,  and  also  of 
solutions  containing  a  constant  concentration  of 
ester  of  0-2542x7  along  with  sucrose  of  concentration 
varying  up  to  600  g.  per  litre  of  solution,  have  been 
determined  by  a  static  method  (cf.  Morton,  A.,  1919, 
ii,  448).  The  partial  vapour  pressures  of  ester  and 
water  have  been  determined  by  a  dynamical  method. 
The  ratio  of  the  partial  pressures  of  ester  at  35° 
and  25°  decreases  as  the  concentration  of  ester 
increases.  The  same  result  is  obtained  if,  with  a 
constant  concentration  of  ester,  its  molar  fraction 
is  artificially  increased  by  addition  of  sucrose.  This 
behaviour  suggests  the  possibility  of  compound 
formation  between  water  and  methyl  acetate  in 
aqueous  solution  of  the  ester.  M.  S.  Burr. 

Vapour  pressure  of  water  over  sulphuric  acid- 
water  mixtures  at  25°.  I.  R.  McHaffie  (J.C.S., 
1927,  112 — 116). — The  vapour  pressure  of  water 
over  sulphuric  acid-water  mixtures,  of  concentration 
varying  from  65-9  to  83-5%  of  acid,  has  been  deter¬ 
mined  by  a  method  previously  described  (A.,  1926, 
700)  for  the  measurement  of  small  amounts  of  water 
vapour  in  permanent  gases.  The  results  are  in  agree¬ 
ment  with  those  obtained  by  a  number  of  other 
investigators,  and  thus  confirm  the  accuracy  of  the 
method  of  measurement.  M.  S.  Burr. 
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Vapour  pressures  of  potassium  nitrate 
solutions.  J,  C.  W.  Frazer,  B.  F.  Lovelace,  and 
R.  K.  Taylor  (J.  Physical  Chem.,  1926,  30,  1669— 
1677). — The  vapour  pressures  of  0T — 2-9AT-solutions 
of  potassium  nitrate  have  been  measured  at  19-94°, 
and  show  this  salt  to  he  a  more  nearly  ideal  solute 
than  other  electrolytes  which  have  been  examined. 
A  comparison  of  these  results  with  f.-p.  and  b.-p. 
data  shows  that  von  Babo’s  law  is  not  obeyed,  except 
in  the  case  of  very  dilute  solutions  when  the  heat  of 
dilution  is  small.  Certain  changes  in  technique  (cf. 
Frazer,  Lovelace,  and  Sease,  A.,  1921,  ii,  239)  are 
described.  L.  S.  Theobald. 

System  sodium  nitrate-sodium  chloride  - 
v/ater.  F.  Holzl  and  IT.  Crotogino  (Z.  anorg. 
Chem.,  1926,  159,  78 — 86). — The  isotherms  of  the 
system  sodium  nitrate-sodium  chloride-water  were 
determined  at  0°,  15°,  25°,  50°,  83°,  and  103°  for 
solutions  saturated  with  only  one  component  at  a 
time.  They  approximate  to  straight  lines  as  the 
temperature  rises.  The  investigation  covers  the  ice 
region  and  the  limit  of  the  b.  p.  of  the  system  and 
indicates  a  moderate  tendency  to  hydration  in  the 
case  of  sodium  nitrate.  M.  Carlton. 

Vapour  pressure  and  heat  of  dilution  of  aqueous 
solutions.  II.  and  III.  W.  R.  Harrison  and  E.  P. 
Persian  {Trans.  Faraday  Soc.,  1927,  23,  1 — 22). — 
Vapour-pressure  and  density  measurements  of  calcium 
and  potassium  chloride  solutions,  at  concentrations 
up  to  saturation,  and  at  temperatures  from  40°  to 
S0°,  have  been  made  by  a  statical  method  which  is 
a  modification  of  that  used  by  Perman  and  Saunders 
(A,,  1923,  ii,  737).  The  heats  of  dilution  of  these 
solutions  have  also  been  determined,  over  the  same 
temperature  range,  by  an  electrical  method,  which 
is  independent  of  the  sign  of  the  heat  change.  Cal¬ 
cium  chloride  has  thus  been  found  to  have  a  large 
negative  heat  of  dilution  increasing  with  temperature, 
and  the  values  obtained  experimentally  are  in  fairly 
good  agreement  with  those  calculated  from  the 
vapour  pressure.  Potassium  chloride  has  a  small 
positive  heat  of  dilution  below  70°,  but  in  the  neigh¬ 
bourhood  of  this  temperature  it  becomes  negative. 
In  this  case  also,  there  is  agreement  between  calcul¬ 
ated  and  experimental  values.  By  taking  into  account 
the  heat  of  dilution,  a  more  reasonable  value  for  the 
mol.  wt.  of  calcium  chloride  in  solution  is  obtained. 

M.  S.  Burr. 

Concentration  of  water  vapour  in  compressed 
hydrogen,  nitrogen,  and  a  mixture  of  these  gases 
in  the  presence  of  condensed  water.  E.  P. 

Bartlett  (J.  Amer.  Chem.  Soc.,  1927,  49,  65- — 78). 
— The  water- vapour  content  of  compressed  hydrogen 
and  compressed  nitrogen  in  contact  with  liquid  water 

at  50°  and  at  pressures  up  to  1000  atm.,  and  of 
mixtures  of  these  gases  {3:1  by  volume)  at  25°, 
37-5°,  and  50°,  was  investigated.  It  depends  on  the 
nature  of  the  gas,  the  differences  for  the  two  gases 
not  being  explained  by  differences  in  free  space. 
Poynting’s  law  is  not  obeyed  (Phil.  Mag.,  1881,  [iv], 
12,  32).  In  the  case  of  the  mixture,  the  effect  of 
compression  is  greater  at  50°  than  at  25°.  The 
proportional  effect  at  37-5°  is  not  the  mean  of  the 
effects  at  25°  (at  which  it  is  greatest)  and  50°.  The 


Leduc  rule  of  additive  volumes  at  constant  tem¬ 
perature  and  pressure  holds  for  the  mixture  at  50° 
and  probably  also  at  the  other  temperatures.  No 

quantitative  expression  of  the  results  has  been 
obtained;  qualitatively,  the  compressed  gas  appears 

to  act  as  a  solvent  for  the  water  vapour. 

S.  Iv.  Tweedy. 

Temperatures  of  magnetic  transformations  in 
the  system  iron-iron  sesquioxide.  J.  Huggett 
and  G.  Chaudron  (Compt.  rend.,  1927,  184,  199— 
201;  cf.  this  vol.,  11). — Mixtures  of  iron  and  iron 
sesquioxide  obtained  by  partial  reduction  of  the 
latter  were  analysed  by  complete  reduction  in  hydro¬ 
gen,  and  the  temperatures  at  which  anomalies 
occurred  in  the  temperature-magnetisation  curves 
plotted  as  a  function  of  the  ratio  of  the  oxygen 
removed  by  reduction  to  the  total  oxygen  present  in 
the  mixture.  The  points  representing  the  true  points 
of  magnetic  transformation  were  also  plotted,  the 
anomalies  being  due  to  decomposition  of  the  proto- 
oxide  into  iron  and  magnetic  oxide,  and  to  the 
reverse  reaction.  In  the  system  iron  sesquioxide- 
magnetic  oxide,  reversible  Transformations  were 
observed  at  570°  and  650°,  corresponding  with 
Fe304  and  a  saturated  solid  solution  of  Fe304  in 
Fe203,  respectively.  The  systems  Fe304~FeO  and 
FeO-Fe  showed  transformation  points  at  570°  (due 
to  Fe304)  and  765°,  respectively.  The  graphs  also 
show  the  point  of  decomposition  of  FeO,  the  resulting 
transformation  point  of  Fe304,  and  the  recombination 
of  iron  and  the  magnetic  oxide.  J.  Grant. 

Properties  [thermal  decomposition]  of 
diaspore  and  bauxite.  Y.  Ya.maguciii  and  T. 
Takebe  (Bull.  Chem.  Soc.  Japan,  1926,  1,  240 — 
244).— Air  was  passed  over  the  heated  sample,  and 
from  the  weight  of  water  formed,  its  dissociation 
pressure  p  was  calculated.  In  agreement  with  the 
Clausius-Clapeyron  equation,  log  p  was  found  to 
vary  linearly  with  I  jT ,  but  with  bauxite  two  curves 
were  obtained,  one  covering  the  range  200 — 340° 
and  the  other  the  range  350 — 450°.  The  calculated 
heats  of  decomposition  are:  diaspore,  AI203,H20  = 
AL03+H,0— 42,300  g.-cal. ;  bauxite,  A1„03;2H,0  = 
A1203,H20+H20— 10,100g.-cal. ;  A1203,H20==A1203  + 
H20— 8100  g.-cal.  S.  J.  Gregg. 

Nernst's  heat  theorem  and  the  impossibility 
of  absolute  zero.  A.  Sohidlof  (J.  Chim.  phys.,. 
1926,  23,  814—820). — From  statistical  consider¬ 
ations,  it  appears  highly  probable  that  the  absolute 
zero  of  temperature  and  infinitesimal  absolute  tem¬ 
peratures  have  no  physical  significance.  If  this  is 
so,  it  can  he  shown  that  Nernst’s  heat  theorem  is  a 
direct  consequence,  and  that  at  0°  Abs.  the  coefficient 
of  expansion  and  specific  heat  at  constant  volume  of 
all  substances  would  bo  zero.  R.  Chtiiill. 

Heats  of  adsorption  of  several  gases  and 
vapours  on  charcoal.  F.  G.  Keyes  and  M.  J. 
Marshall  (J.  Amor.  Chem.  Soc.,  1927,  49,  156 — 
173). — The  heats  of  adsorption,  q,  of  oxygen,  chlorine, 
carbon  dioxide,  ammonia,  ether,  chloropicrin,  and 
water  at  0°  on  ash-free  charcoal  are  very  large  initially 
and  fall  rapidly  to  an  apparently  constant  value  as 
the  concentration  increases.  In  the  ease  of  water, 
there  is  a  tendency  for  q  to  rise  with  increasing 
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concentration.  The  empirical  relation  q—ach  ap¬ 
pears  to  hold  fairly  well,  except  for  oxygen.  The 
final  energies  of  adsorption  are  proportional  to  the 
potential  energies  of  the  molecules  from  a  state  of 
contact  to  infinity,  a  magnitude,  which  is  calculated 
from  the  constants  A  and  (3  in  the  Keyes  equation  of 
state ;  in  the  case  of  molecules  of  the  non-permanent 
electrical  moment  type,  the  energy  of  adsorption  is 
proportional  to  the  electrical  polarisation  of  the 
molecule  as  calculated  from  dielectric  constant  data. 
It  is  suggested  that  the  adsorbed  material  is  in  a 
condition  in  which  only  the  first  layer  is  under  the 
direct  influence  of  the  adsorbent.  Each  succeeding 
layer  constitutes  a  fresh  adsorbing  surface,  hut  the 
peculiarities  of  the  first  layer  are  progressively  lost, 
until  a  layer  is  eventually  reached  in  which  the 
molecular  state  is  practically  a  molecular  “  contact  ” 
arrangement.  S.  K.  Tweedy. 

Partial  molal  heat  capacity  of  the  constituents 
and  the  specific  heat  of  aqueous  solutions  of 
sodium  and  hydrogen  chlorides.  M.  Randall 
and  W.  D.  Ramage  .(J.  Amer.  Chem.  Soc.,  1927,  49, 
93 — 100). — Tlie  partial  molal  heat  capacities,  c,  of 
the  two  constituents  and  the  specific  heats  of  the 
above  dilute  solutions  at  25°  have  been  determined 
directly  in  a  twin  calorimeter  (cf.  Randall  and  Bisson, 
A.,  1920,  ii,  289).  The  following  values  were  obtained 
(m  is  the  molality ;  c,  refers  to  the  solvent  and  c2 
to  the  solute) :  sodium  chloride,  cx=  17-98— 0-1082M.1'5, 
and  c2=— 21+18wt° 5 ;  hydrogen  chloride,  c,  =  17-98 — 
0-0842mls,  and  c2=— 41  +  14m0'5.  S.  K.  Tweedy. 

Conductivity  and  velocity  measurements  in 
isobutyl  alcohol.  H.  Goldschmidt  [with  V.  K. 
Lend,  A.  Thttesen,  E.  Mathiesen,  and  L.  Thomas] 
(Z.  physikal.  Chem.,  192G,  124,  23 — 40). — The 
electrical  conductivities  of  solutions  of  hydrogen 
chloride,  bromide,  and  iodide,  of  piperidine  hydro¬ 
chloride  and  picric  acid  in  tsobutyl  alcohol,  and  of 
hydrogen  chloride  and  picric  acid  in  aqueous  isobutyl 
alcohol  have  been  determined.  The  conductivities 
of  the  hydrogen  halides  are  less  in  the  iso-  than  in  the 
n-alcohol.  On  addition  of  water  to  the  hydrochloric 
acid  solutions,  the  conductivity  is  depressed,  passing 
through  a  minimum  and  subsequently  rising  with 
increasing  concentration  of  water.  With  picric  acid, 
there  is  no  initial  fall  on  the  addition  of  water.  The 
rates  of  esterification  of  twelve  different  organic  acids 
in  isobutyl  alcohol,  with  hydrogen  chloride  as  catalyst, 
were  measured.  Water  formed  in  these  reactions 
reduces  the  rate  in  accordance  with  a  formula  pre¬ 
viously  advanced  (A.,  1925,  ii,  976) ;  this,  however, 
does  not  hold  for  larger  (added)  quantities  of  water. 
An  approximate  direct  proportionality  obtains  between 
the  velocity  coefficient  and  the  concentration  of 
hydrochloric  acid.  The  ratio  of  the  coefficients  for 
phenylacetic  acid  in  wobutyl  alcohol  with  two 
different  concentrations  of  picric  acid  as  catalyst  is 
roughly  equal  to  the  ratio  of  the  conductivities  of  the 
picric  acid.  _  When  picric  acid  is  the  catalyst,  addition 
of  aniline  picrate  lowers  the  rate  of  esterification,  hut 
the  addition  of  aniline  hydrochloride  when  hydrogen 
chloride  is  the  catalyst  has  little  influence.  Hydrogen 
bromide  and  hydrogen  iodide  are  more  efficient 
catalysts  than  is  the  chloride,  as  in  the  case  of  w-butvl 


alcohol  (ef.  ibid.,  1926,  686).  The  results  are  generally 
similar  to  those  observed  with  other  alcohols. 

L.  F.  Gilbert. 

Flow  potentials.  H.  Lachs  and  J.  Kronman 
(Rocz.  Chem.,  1926,  6,  641 — 652). — Glass  and  quartz 
tubes  acquire  a  negative  charge  if  water  is  run 
through  them.  This  charge  is  reduced  by  the 
addition  of  various  electrolytes ;  at  certain  con¬ 
centrations  of  aluminium  or  thorium  ions,  it  may 
even  be  reversed  in  sign.  The  maximum  potential 
attainable  under  similar  conditions  with  the  samo 
apparatus  cannot  he  reproduced  with  an  accuracy 
greater  than  14%.  This  is  due  to  the  flow  potential 
not  being  constant;  at  the  beginning  of  the  experi¬ 
ment  it  rises  to  a  maximum  value,  after  which  it 
falls.  This  variation  is  probably  the  result  of  physico¬ 
chemical  changes  at  the  boundary  of  the  liquid,  which 
lead  to  variations  in  the  thickness  of  the  layer  of 
liquid  in  contact  with  the  tube.  Thus  all  results 
obtained  for  the  flow  potentials  of  such  systoms 
must  be  considered  to  be  merely  qualitative. 

R.  Truszkowsex 

Behaviour  of  the  quinhydrone  electrode  in 
solutions  of  neutral  copper  sulphate.  J.  B. 
O’Sullivan  (Trans.  Faraday  Soc.,  1927,  23,  52 — 
56). — An  attempt  has  been  made  to  determine  the 
cause  of  the  gradual  change  in  potential  of  the  quin¬ 
hydrone  electrode  in  a  solution  of  neutral  copper 
sulphate  (cf.  A.,  1925,  ii,  822),  Experiment  has 
shown  that  the  effect  is  not  due  to  autoxidation 
of  quinol  nor  to  the  formation  of  complexes 
between  copper  ions  and  the  organic  matter.  A 
precipitate  containing  copper  is,  however,  gradually 
formed  from  a  mixture  of  copper  sulphate  and 
quinol  or  quinhydrone  in  solution,  the  amount 
of  copper  increasing  with  the  reducing  power  of  the 
mixture.  It  seems  probable,  therefore,  that  the 
potential  change  and  gradual  production  of  a  pre¬ 
cipitate  are  due  to  tiie  formation  and  slow  hydrolysis 
of  cuprous  sulphate.  M.  S.  Burr. 

Diffusion  oxygen  electrode.  S.  von  Naray- 
Szab6  (Z.  Elektrochem.,  1927,  33, 15 — 20). — Diffusion 
oxygen  electrodes  (cf.  diffusion  hydrogen  electrodes, 
Schmid,  A.,  1924,  ii,  324)  of  various  types  have  been 
prepared  and  their  behaviour  has  been  examined  at 
the  ordinary  temperature.  By  passing  oxygen  under 
a  few  mm.  excess  pressure  into  a  porous  carbon  tube 
closed  at  the  other  end  and  dipping  into  an  aqueous 
electrolyte  solution,  an  oxygen  electrode  was  obtained, 
the  potential  (eA)  of  which  eventually  reached  the 
following  approximately  constant  values :  +0-83 

volt  in  2fV-sulphuric  acid,  +0-38  in  27%  ammonium 
chloride  solution,  +0-20  in  15%  sodium  hydroxide 
solution.  The  electrodes  were  easily  polarised  oven 
by  small  current  densities,  hut  recovered  completely 
afterwards.  Oxygen  electrodes  in  which  Pasteur- 
Chamberland  filter  candles  coated  externally  with  a 
very  thin  film  of  sputtered  platinum  were  used  as 
diffusion  tubes  gave  more  positive  equilibrium 
potentials  than  the  above,  but  were  much  more 
readily  polarised.  The  best  results  were  obtained 
by  using  a  carbon  tube  coated  with  a  sputtered 
platinum  film  (1-7  fi  thick) ;  its  potentials  in  the 
above-mentioned  solutions  were,  respectively,  +0-96, 
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0-43,  0-22  volt.  With  a  current  density  of  0-4 
amp. /dm.2  these  values  became  +0-22,  +0-01, 
—0-09;  and  with  2  amp. /dm.2  —0-11,  —0-36, 
—0-38  volt.  Up  to  4 — 5  amp.  could  be  obtained 

from  the  cells  of  the  type  :  oxygen  (platinised  carbon)] 
electrolytejzinc.  Diffusion  oxygen  electrodes  pre¬ 
pared  from  carbon  rods  made  by  the  firm  Le  Carbone 

could  also  be  used  at  high  current  densities,  but  did 
not  behave  as  well  as  the  above  platinised  carbon 
tubes.  The  mechanism  of  the  behaviour  of  oxygen 
electrodes  is  discussed.  When  carbon  is  the  inter¬ 
mediary,  a  surface  compound  of  the  type  O-O,  where 
a;  is  probably  about  3,  is  regarded  as  the  electro- 
motively  active  substance.  At  platinised  carbon, 
however,  this  oxide  is  assumed  to  react  rapidly  with 
platinum,  yielding  the  hypothetical  platinum  “  Pri- 
maroxyd,”  which  is  regarded  as  the  electromotively 
active  substance  at  oxygen-platinum  electrodes. 
It  is  concluded  that  stable  diffusion  oxygen  electrodes 
can  be  prepared,  giving  high  power  yield  per  unit 
area,  which  are  undamaged  by  short-circuiting. 

II.  J.  T.  Elltngham. 

Electrode  equilibrium  in  the  Weston  standard 
cell.  W.  C.  Vosburgii  (J.  Amor.  Cliera.  Soc.,  1927, 
49,  78 — 92).— The  high  initial  E.M.F.  of  Weston  cells, 
the  subsequent  lack  of  constancy,  hysteresis  (cf. 
Vosburgh  and  Epploy,  A.,  1924,  ii,  149),  and  the 
abnormal  values  obtained  in  rotation  experiments 
(Hulett,  Physical  Rev.,  1907,  25,  16),  are  attributed 
to  the  presence  of  the  mercuric  ion  in  the  cathode 
system  at  a  concentration  in  excess  of  that  required 
for  equilibrium.  Cells  prepared  with  mercurous 
sulphate  free  from  mercuric  salt  can  be  duplicated 
with  respect  to  their  E.M.F.  after  a  month  or  so. 
High  initial  values  resulted  when  basic  mercuric 
sulphate  was  added.  The  presence  of  0-02iH-sul- 
phuric  acid  increases  the  solubility  of  the  basic 
sulphate  and  prevents  the  high  initial  values.  The 
cathode  of  an  acid  cell  is  in  stable  equilibrium ;  such 
cells  are  more  trustworthy  than  neutral  cells,  in  which 
the  E.M.F.  tends  to  decrease  indefinitely.  The 
continual  decrease  observed  in  some  (neutral)  cells 
(Smith,  Trans.  Roy.  Soc.,  1908,  207,  407)  is  possibly 
due  to  mercurous  sulphate,  prepared  in  acid  solution, 
tending  to  change  slowly  into  a  more  stable  state 
( e.g .,  solid  solution)  in  presence  of  neutral  saturated 
cadmium  sulphate  solution.  The  maintenance  of  a 
low  hydrogen-ion  concentration  is  essential  for  the 
change,  which,  however,  is  stopped  by  0-01 M -acid. 
Hysteresis  is  caused  by  a  change  in  the  equilibrium 
between  mercury,  mercurous,  and  mercuric  ions  with 
temperature,  which  leaves  an  excess  of  mercuric  ion 
in  the  cell  after  a  decrease  in  temperature.  The 
presence  of  sulphuric  acid  makes  the  two  electrode 
systems  univariant  (pressure  and  temperature  con¬ 
stant),  but  they  become  practically  invariant  if  the 
acid  concentration  is  kept  low  enough ;  0-01  mol. /litre 
is  recommended  (cf.  A.,  1925,  ii,  1164). 

S.  IC.  Tweedy. 

Mechanism  of  oxidation-reduction  potential. 

M.  Dixon  (Proc.  Ro}^.  Soc.,  1927,  B,  101,  57—70; 
cf.  Wieland,  A.,  1913,  i,  1304). — If  it  is  assumed  that 
the  hydrogen  atoms  on  the  surface  of  platinum-black 
immersed  in  a  solution  of,  say,  quinol,  are  in 
equilibrium,  not  only  with  hydrogen  molecules  and 


hydrogen  ions,  but  also  with  the  quinol  and 
quinone  in  the  solution,  the  ordinary  equation  for 
oxidation-reduction  potential  follows  at  once.  This 
theory,  which  postulates  the  direct  transfer  of  hydro¬ 
gen  atoms  as  such  from  the  solution  to  the  electrode, 
necessarily  leads  to  the  same  result  as  the  thermo¬ 
dynamically  equivalent  theory  of  Clark  (U.S.  Pub. 
Health  Rep.,  1923,  Ho.  826 ;  1925,  Ho.  1017),  accord¬ 
ing  to  which  the  doubly-charged  anions  produced 
by  the  ionisation  of  the  quinol  first  give  up  to 
the  electrode  their  pairs  of  electrons,  thus  rendering 
it  more  negative,  so  that  it  then  withdraws  hydrogen 
ions  from  the  solution.  It  is  not  yet  possible  to  say 
which  theory  is  correct.  There  will  always  be  a 
slight  diffusion  of  hydrogen  from  the  electrode  into 
the  solution,  but  usually  this  effect  will  be  small. 
With  the  sulphydryl  compounds  examined  by  Dixon 
and  Quastel  (J.C.S.,  1923,  123,  2943),  however,  the 
reduction  process  is  irreversible,  so  that  considerable 
diffusion  must  occur,  or  the  hydrogen  pressure  at  the 
electrode  would  increase  indefinitely.  These  authors’ 
results  can,  in  fact,  be  accounted  for  quantitatively 
on  the  assumption  that  the  irreversible  transfer  of 
hydrogen  to  the  electrode  is  compensated  for  by 
diffusion.  In  such  cases  as  this,  the  observed  reduc¬ 
tion  potential  will  not,  in  general,  be  a  measure  of  the 
real  reducing  power  of  the  solution,  and  will  be  the 
more  negative  the  slower  the  diffusion  from  the 
electrode,  i.e.,  the  higher  the  overvoltage  of  the  elec¬ 
trode.  This  is  borne  out  by  experiment. 

R.  CUTHILL. 

Normal  oxidation-reduction  potential  of  mer¬ 
cury.  S.  R.  Carter  and  R.  Robinson  (J.C.S.,  1927, 
267—272). — -The  oxidation-reduction  potentials  of 
solutions  containing  varying  proportions  of  mercuric 
and  mercurous  perchlorates  have  been  measured  at 
18c.  Correction  has  been  made  for  hydrolysis  of 
the  salts,  and  also  for  the  degree  of  ionisation  on  the 
assumption  that  it  is  the  same  as  that  of  barium 
perchlorate  of  the  same  concentration.  The  normal 
potential  deduced  for  2Hg" — >  Hg2"  is  then  found 
to  be  M902  volts,  with  an  average  error  of  ±0-0008 
volt,  referred  to  the  calomel  electrode  as  0-560  volt, 
or  0-913  volt  referred  to  hydrogen.  The  effect  of 
varying  concentration  of  perchloric  acid  on  the 
potential  has  been  determined,  and  is  satisfactorily 
explained  as  due  to  decrease  in  the  degree  of  ionis¬ 
ation  of  the  perchlorates,  and  not  to  complex  ion 
formation.  M.  S.  Burr. 

Reaction  between  bromine  and  chloride  ion 
in  hydrochloric  acid.  Bromine  monochloride . 
Cr.  S.  Forbes  and  R.  M.  Fuoss  (J.  Amer.  Chem.  Soc., 
1927,  49,  142—150;  cf.  A.,  1920,  128).— The  graph 
representing  the  oxidation  potential  of  a  hydrochloric 
acid  solution  of  chlorine  containing  a  bromide  as  a 
function  of  the  bromide  concentration  reveals  two 
steeply-descending  linear  portions,  the  “  bromine 
monochloride  point  ”  and  the  “  bromine  point.” 
These  two  points  are  investigated  (at  25°)  with  the 
aid  of  cells  of  the  type  Pt(H2)|HClJHCl|HCI+Cl2+ 
BrCl+Br2+Br'|PtIr.  The  molal  potential  of  brom¬ 
ine  monoehloride  in  6AT-hydrochloric  acid  is 
1-1548  +  0-0005  volts  referred  to  a  hydrogen  electrode 
in  the  same  acid;  in  4AT-acid,  the  value  is  1-221 
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0-001  volts.  Tho  dissociation  constant  of  bromine 
monochloride  is  3-2±0-2  X KF1  in  either  61V-  or 
iiV-acid,  the  main  reaction  being  assumed  to  be 
Br2+Cl2  2BrCl.  The  constant  K =[Br']2[CL>]/ 

[Br2][Cl']2  is  3-0xl0~12  in  CiV-acid  and  5-6  XlO'12  in 
41V-”acid;  the  ratio  of  these  values  of  K  may  be 
calculated  from  the  activity  coefficients  of  hydro- 
bromic  and  hydrochloric  acids.  Tho  amount  of 
bromine  which  reacts  in  hydrochloric  acid  to  give 
bromide  ion  and  bromine  monochloride  appears  to 
increase  as  the  bromine  concentration  diminishes. 
A  general  mathematical  analysis  of  electrometric 
titration  curves  is  given.  S.  K.  Tweedy. 

Decomposition  potentials  and  metal  over¬ 
voltages  in  liquid  ammonia  and  in  water.  A.  A. 
Groening  [with  H.  P.  Cady]  (J.  Physical  Cliem., 
1926,  30,  1597 — 1615). — “  Dynamic  ”  decomposition 
voltages  and  metal  overvoltages  have  been  determined 
by  the  direct  method  for  many  salts  in  liquid  ammonia 
and  in  water.  Rapid  rotation  of  the  electrodes  was 
employed.  The  straight  portions  of  the  current- 
voltage  curves  were  extrapolated  to  the  voltage  axis 
to  give  the  “  dynamic  ”  decomposition  voltages. 
Similarly,  the  currentr-cathode  overvoltage  curves 
gave  the  metal  overvoltage  at  zero  current  density. 
Xleasurements  were  made  for  solutions  of  silver, 
nickel,  cadmium,  mercuric,  lead,  zinc,  copper,  and 
ferric  nitrates  in  ammonia  and  in  water,  of  cadmium 
and  zinc  iodides  and  silver  nitrite  in  ammonia  and  in 
water,  of  silver  and  mercuric  iodides  and  mercuric 
chloride  in  ammonia,  as  well  as  of  ammonium  nitrate, 
chloride,  bromide,  and  iodide  in  the  same  solvent. 
The  dynamic  decomposition  voltages  of  nitrates  and 
chlorides  are  lower  in  ammonia  than  in  water,  but 
tho  metal  overvoltages  are  generally  higher.  Traces 
of  water  in  liquid  ammonia  and  traces  of  ammonia 
in  water  have  marked  effects  on  the  decomposition 
voltages  and  the  overvoltages  of  copper  nitrate. 
Ammonium  salts  have  the  same  dynamic  decom¬ 
position  voltage  of  2-1  volts  in  dry  liquid  ammonia. 
The  bromide  and  the  nitrate  show  several  breaks  in 
the  current -voltage  curve.  Temperature  has  little 
effect  on  the  dynamic  decomposition  voltage  in  liquid 
ammonia.  L.  S.  Theobald. 

Electromotive  behaviour  of  aluminium.  A. 
Dadieu  (Monatsh.,  1927,  47,  497— 510).— The  poten¬ 
tials  of  aluminium  and  its  amalgam  in  a  molten  mix¬ 
ture  of  aluminium  and  potassium  bromides  and  in  a 
solution  of  aluminium  bromide  in  ethyl  bromide  have 
been  derived  from  the  E.M.F.  of  cells  fitted  with 
a  standard  electrode  and  from  the  decomposition 
potentials,  using  both  platinum  and  mercury  cathodes. 
The  values  obtained  in  the  molten  solution  are 
—0-372  volt  ±0-0040  for  aluminium,  and  -0-370 
volt  ±0-0027  for  the  amalgam,  the  corresponding 
values  obtained  in  solutions  in  ethyl  bromide  being 
— 0-372  ±0-0037  and  -0-368  ±0-0056  volt,  respect¬ 
ively.  Thus  in  each  case  the  values  obtained  for 
aluminium  and  for  its  amalgam  are  the  same.  The 
metal  in  these  solutions  thus  shows  normal  electro¬ 
motive  behaviour,  and  there  is  no  evidence  of  the 
activation  by  mercury  found  by  Smits  (cf.  Smits  and 
Gerding,  A.,  1925,  ii,  794).  The  author  considers  that 
the  abnormal  reactions  observed  in  aqueous  solutions 


are  due  to  interaction  of  the  metal  and  tho  solvent, 
and  considers  that  the  oxide  film  theory  of  the 
passivity  of  aluminium  (cf.  Giinther-Schulze,  A., 
1921,  ii,  535)  best  explains  the  facts.  J.  W.  Baker. 

Effect  of  neutral  salts  on  the  potentials  of 
glycine  solutions  as  compared  with  the  hydrogen 
electrode.  S.  Kawai  (J.  Biochem.  Japan,  1926, 
6,  101 — 115). — Various  cations  have  the  effect  of 
diminishing  the  pn  and  thus  increasing  the  acid 
dissociation  constant  of  glycine  and  decreasing  the 
basic  dissociation  constant.  This  effect  of  the  neutral 
salts  on  an  ampholyte  substance  is  therefore  essentially 
the  same  as  was  found  for  very  dilute  acids  or  alkalis. 

Chemical  Abstracts. 

Electrostatic  capacity  of  aluminium  and 
tantalum  anode  films.  N.  A.  de  Bruyne  and 
R.  W.  W.  Sanderson  (Trans.  Faraday  Soc.,  1927, 

23,  42 — 51). — By  a  bridge  method,  the  capacity  of 
an  aluminium  or  tantalum  rectifier  has  been  deter¬ 
mined  for  different  audio-frequencies.  Assuming  that 
an  electrolytic  condenser  is  the  equivalent  of  a  net¬ 
work  of  simple  and  calculable  form,  it  may  be  shown 
that  the  values  of  the  constituent  parts  are  not 
independent  of  frequency.  No  simple  network  can 
be  found,  however,  which  is  an  exact  equivalent  of 
the  condenser,  so  that  no  exact  physical  significance 
can  be  attached  to  any  values  of  capacity  which  may 
be  obtained.  The  reciprocals  of  the  capacity  at 
successive  intervals  of  time  after  the  application  of 
different  formation  voltages,  for  the  frequencies  1945 
and  1170  cycles  per  second,  have  been  plotted 
against  time.  The  curves  are  only  approximately 
logarithmic.  The  results,  however,  are  in  agreement 
with  the  law  that  film  thickness  is  proportional  to 
formation  voltage.  M.  S.  Burr. 

Anodic  overvoltage  measurements  with  the 
cathode-ray  oscillograph.  E.  Newbery  (Proe. 
Roy.  Soc.,  1927,  A,  114,  103—110;  cf.  A.,  1925,  ii, 
405). — By  means  of  a  rotating  commutator  and  a 
cathode-ray  oscillograph,  measurements  have  been 
made  of  the  overvoltage  of  the  following  metallic 
anodes  in  A-sulphuric  acid  solution :  platinum, 
gold,  lead  (unattackable  electrodes) ;  nickel,  iron, 
chromium  (electrodes  showing  passivity) ;  antimony, 
bismuth,  tantalum  (electrodes  showing  valve  action). 
The  apparatus  was  identical  with  that  previously 
described  ( loc .  cit.).  The  phenomena  of  overvoltage 
and  transfer  resistance  shown  by  unattackable 
electrodes  and  by  passive  electrodes  in  the  passive 
state  are  similar  in  every  way  to  those  observed 
during  cathodic  treatment.  It  is  very  probable  that 
a  lead  anode  in  dilute  sulphuric  acid  must  be  classed 
as  a  passive  metal,  and  that,  as  with  nickel  and  iron, 
the  cause  of  passivity  is  the  formation  of  an  insoluble, 
electrically  conducting  coating  of  an  overvoltage 
compound  which  may,  or  may  not,  form  a  solid 
solution  in  the  electrode  surface.  The  fact  that  lead 
gives  a  visible  coating  of  appreciable  thickness,  as 
compared  with  the  invisible  coating  on  iron  and  nickel, 
is  due  to  the  porosity  of  the  lead  dioxide,  which  per¬ 
mits  deeper  action  on  the  electrode  surface.  Chrom¬ 
ium  is  to  be  regarded  as  a  metal  which  is  easily 
passivated  with  respect  to  the  formation  of  tervalent 
ions,  but  which  cannot  be  passivated  with  respect 
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to  the  formation  of  sexavalenfc  ions.  Valve  action 
is  due  to  the  formation  of  an  insoluble,  electrically 
insulating  boating  of  oxide  or  other  compound,  which 
forms  the  dielectric  of  a  condenser  made  up  of  the 
electrode  as  one  plate  and  the  electrolyte  as  the  other . 
From  the  data  available  from  the  curves,  the  capacity 
of  such  a  condenser  is  roughly  calculated  as  being  of 
the  order  of  a  microfarad  per  sq.  cm. ;  the  thickness 
of  the  film  of  oxide,  in  the  case  of  antimony,  is  cal¬ 
culated  as  being  of  the  order  of  4  X  10~5  mm.,  and  in  the 
case  of  tantalum,  of  the  order  of  10~6  mm.  It  is 
suggested  tentatively  that  the  action  of  an  electrolytic 
rectifier  may  be  due  partly  to  condenser  action,  and 
partly  to  the  oxide  film  acting  as  a  semi-permeable 
membrane,  permeable  only  to  hydrogen  ions. 

L.  L.  Bircumsiiaw. 

Electrolysis  of  water.  J.  E.  Verschaffelt 
(Natuurwetensch.  Tijdschr.,  1926,  8,  121 — 130). — 
A  theoretical  discussion  of  the  mechanism  of  elec¬ 
trolysis  of  water,  and  of  solutions  of  salts,  strong 
acids,  and  strong  bases.  The  ions  produced  by 
dissociation  of  the  solutes  play  only  a  passive  part, 
raising  the  conductivity  of  the  liquid,  but  not  being 
liberated  at  the  electrodes ;  hydrogen  is  liberated  at 
the  cathode  directly  from  the  water,  and  oxygen  at 
the  anode  by  dissociation  of  the  hydroxyl  ions  of  the 
water.  The  term  electrolysis  should  be  reserved  for 
cases  of  actual  chemical  decomposition;  the  residual 
current,  for  example,  is  due  only  to  simple  transport 
of  electricity  by  the  ions  of  the  electrodes  or  by 
hydrogen  ions  occluded  by  them.  S.  I.  Levy. 

Magnetic  chemical  effect.  A.  N.  Schukarev 
(J.  Russ.  Phys.  Chem.  Soc.,  1926,  57,  426—427).— 
The  author,  in  abandoning  work  on  this  subject  (cf. 
A.,  1914,  ii,  618  ;  1916,  ii,  172),  describes  his  final 
experiments.  When  a  chloride  is  electrolysed  in  a 
strong  magnetic  field,  dissolved  in  10%  potassium 
chloride  solution  containing  a  little  potassium  iodide 
and  starch  solution,  a  coloured  ring  is  formed,  which 
is  at  first  symmetrically  disposed  about  a  central 
electrode.  In  some  cases  (e.gr.,  barium  chloride, 
potassium  chloride  solution),  the  ring  moves  in  the 
direction  of  the  positive  field;  in  others  (calcium 
chloride,  potassium  chloride  solution),  it  moves  in  the 
opposite  direction.  Photographs  have  been  taken 
and  are  offered  to  anyone  investigating  this  problem. 

E.  Rothstein. 

Velocity  of  chemical  reactions.  J.  J.  Boguski 
(Rocz.  Chem.,  1926,  6,  291 — 320). — A  reprint  of 

an  earlier  paper  (Ber.,  1876,  9, 1646). 

R.  Truszkowski. 

Supposed  law  of  flame  speeds.  W.  Payman 
and  R.  V.  Wheeler  (Nature,  1927,  119,  238).— 

Importance  is  not  attached  to  the  mixtures  men¬ 
tioned  by  White  (this  vol.,  115)  from  the  point  of 

view  of  flame  speeds,  since  they  exhibit  the  peculiar 

phenomena  of  the  “  cool  flame.”  A.  A.  Eldridge. 

Movement  of  flames  in  closed  vessels.  Correl¬ 
ation  with  development  of  pressure.  0.  C.  de  C. 
Ellis  and  R.  V.  Wheeler  (J.C.S.,  1927, 153 — 158). — 
The  direct  synchronisation  of  the  rate  of  development 
of  pressure  and  the  rate  of  spread  of  flame  in  an 
explosive  mixture  is  eSected  by  simultaneous  photo¬ 
graphic  registration  on  a  rapidly- revolving  drum. 


The  explosive  mixtures  were  carbon  monoxide  and  air 
saturated  with  water  vapour  at  19°.'  In  spherical 
vessels,  the  moment  of  maximum  pressure  coincides 
with  the  arrival  of  the  flame  front  at  the  boundary  of 
the  vessel.  With  a  cubical  vessel,  the  pressure 
develops  after  the  flame  front  has  touched  the  wall 
of  the  cube,  but  the  point  of  maximum  pressure  is 
antecedent  to  the  moment  of  complete  inflammation. 

W.  Thomas. 

“  Uniform  movement  "  of  flame  in  mixtures 
of  hydrogen  and  air.  E.  II.  M.  Georgeson  and 
F.  J.  Hartwell  (J.C.S.,  1927,  265— 267).— The 

propagation  of  flame  from  the  open  end  of  a  tube 
towards  the  closed  end  in  mixtures  of  hydrogen  and  air 

over  a  considerable  portion  of  the  range  of  inflamm¬ 
ability  has  been  analysed  by  a  photographic  method, 
using  a  quartz  explosion  tube  and  a  quartz  lens. 
Photographs  representing  propagation  over  a  distance 
of  80  cm.  from  ignition  show  after  a  gradual  retard¬ 
ation  a  movement  which,  although  marked  by  small 
undulations,  is  sensibly  uniform ;  this  is  recorded  as 
the  speed  of  “  uniform  movement.”  W.  Thomas. 

Combustion  of  carbon  monoxide.  C.  F.  R. 
Harrison  and  J.  P.  Baxter  (Phil.  Mag.,  1927,  fvii], 
3,  31—50). — A  method  for  the  investigation  of  flame 
velocities  at  constant  volume  in  a  sphere  is  described 
and  is  extended  to  obtain  an  insight  into  the  chemical 
reactions  involved  and  into  the  variations  of  tem¬ 
perature  at  any  point  in  an' explosion  chamber.  The 
method  has  been  applied  to  the  investigation  of  the 
explosion  of  carbon  monoxide  and  oxygen  at  an  initial 
pressure  of  105  cm.  Carbon  monoxide  may  bo 
oxidised  with  air  either  in  the  dry  state  or  in  the 
presence  of  water  vapour.  In  the  second  case,  the 
ignition  is  easier  and  the  flame  velocity  much  higher. 
In  all  ordinary  eases,  both  normal  oxidation  and 
oxidation  through  the  water-gas  reaction  occur 
simultaneously.  When  the  nitrogen  diluent  is 
replaced  by  oxygen  or  carbon  monoxide,  the  velocity 
of  combustion  and  of  flame  propagation  is  accelerated. 
Carbon  monoxide  has  a  much  greater  accelerating 
effect  than  has  oxygen.  The  presence  of  small  traces 
only  of  hydrogen  in  the  mixture  produces  effects  in 
no  way  proportional  to  the  amount  of  hydrogen 
present.  The  hydrogen  appears  to  be  the  chief 
intermediary  for  the  propagation  of  the  flame. 

A.  E,  Mitchell. 

Propagation  of  flame  in  mixtures  of  methane 

and  air.  V.  Movement  of  the  medium  in  which 
the  flame  travels.  W.  R.  Chapman  and  R.  V. 
Wheeler  (J.C.S.,  1927,  38 — 46). — It  is  assumed  that 
in  the  propagation  of  flame  in  a  tube  there  is  a  move¬ 
ment  of  the  unbumt  mixture  ahead  of  the  flame 
(cf.  B.,  1926,  970).  When  a  tube  open  at  both  ends 
was  restricted  at  the  end  at  which  the  mixture  was 
ignited,  the  speed  of  the  flame  was  increased.  If,  in 
addition,  restrictions  were  introduced  in  the  path  of 
the  flame,  the  resistance  offered  thereby  to  the 
movement  of  the  medium  caused  a  retardation  of  the 
flame ;  greatly  enhanced  speeds  of  flame  were  obtained 
after  passing  the  restriction.  The  effect  of  restricting 
the  far  end  of  the  tube  decreases  considerably  the 
speed  of  the  flame.  Closing  the  ignition  end  of  the 
tube  had  no  influence,  but  closing  the  far  end  of  the 
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tube  resulted  in  a  very  slow  speed  of  the  flame,  which 
was  not  greatly  affected  by  restrictions,  except 
locally.  Increased  speed  of  the  flame  in  wide  tubes 
is  assumed  to  be  due  to  an  increased  facility  for  the 
movement  of  the  mixture.  A  simple  relationship 
has  been  found  connecting  the  diameter  of  the  tube 
and  the  speed  of  uniform  movement  of  the  flame  along 
it.  W.  Thomas. 

Inflammability  of  hydrogen.  III.  Influence 
of  ethyl  selenide  and  of  hydrogen  selenide  on  the 
limits  of  inflammability  of  hydrogen-air  mix¬ 
tures.  Y.  Tanaka  and  Y.  Nagai  (Proc.  Imp.  Acad. 

Tokyo,  1926,  2,  494 — 497). — The  limits  of  inflamm¬ 
ability  of  hydrogen-air  mixtures  containing  (a)  0-0 — 
3-0  mol.-%  of  ethyl  selenide  and  (6)  0-0 — 6-0  mol.-% 
of  hydrogen  selenide  have  been  examined  by  a  simple 
spark-ignition  method.  In  each  series,  the  upper 
limit  of  inflammability  is  lowered  and  the  lower  limit 
raised,  and  the  results  are  thought  to  indicate  that  the 
temperature  of  activation  of  the  two  diluents  is  1750°. 

R.  W.  Lunt. 

Velocity  of  chemical  reaction  in  the  silent 
electric  discharge.  G.  A.  Elliott,  S.  S.  Josm,  and 
li.  W.  Lukt  (Trans.  Faraday  Soc.,  Jan.,  1927,  advance 
proof).— An  hypothesis  is  advanced  that  the  velocity 
of  a  chemical  reaction  produced  by  electric  discharge 
through  a  gas  is  connected  with  the  number  of  colli¬ 
sions  between  ions  and  gas  molecules  in  which  the 
energy  of  the  ions  is  not  less  than  a  definite  value, 
termed  the  critical  activation  energy.  With  certain 
assumptions,  expressions  are  derived  relating  the 
velocity  of  the  reaction  and  the  critical  activation 
potential  to  the  gas  pressure,  the  mean  free  paths  of 
the  ions  producing  activation,  and  the  electrical 
factors  determining  the  discharge.  A.  S.  Corbet. 

Rate  of  imimolecular  reactions.  (Sir)  J.  J. 
Thomson  (Phil.  Mag.,  1927,  [vii],  3,  241 — 257).— 
Hirst  and  R  ideal  (A.,  1926,  32)  have  established  the 
result  that  the  rate  of  the  unimolecular  reaction 
2N205=2N204+02  is  independent  of  the  pressure 
when  that  is  above  about  0-27  mm.  The  rate  increases 
as  the  pressure  is  diminished  below  this  value.  Their 
analysis  of  the  reaction  velocity,  taking  into  con¬ 
sideration  both  collisions  and  radiation,  gives  results 
of  the  same  form  as,  but  of  different  magnitudes  from, 
their  observed  values.  An  alternative  method  by 
which  the  decomposition  may  be  effected  is,  discussed. 
It  is  suggested  that  oven  in  the  absence  of  collisions 
and  radiation  the  energy  content  of  a  molecule  does 
not  remain  constant.  It  is  shown  that  if  the  forces 
inside  a  molecule  are  intermittent  instead  of  being 
perfectly  continuous,  then  even  if  in  the  initial  stages 
the  energy  contents  of  a  large  number  of  molecules 
are  the  same,  they  will  change  so  that  the  energy  is 
distributed  among  them  according  to  Maxwell’s  law 
of  distribution.  The  principle  of  the  conservation 
of  energy  does  not  hold  for  a  single  molecule,  hut 
holds  on  the  average  for  a  large  number,  and  since  the 
distribution  of  energy  is  represented  by  Maxwell’s 
law,  the  theory  is  similar  to  the  classical  except  for 
the  numerical  values,  as  the  rate  of  reaction  is  not 
fixed  by  the  number  of  molecules  which  at  any  time 
possess  enough  energy  to  be  active,  but  is  measured 
by  the  number  which  receive  this  energy  in  unit  time. 


If  N  be  the  number  of  molecules  having,  in  a  steady 
state,  a  particular  amount  of  energy,  the  number 
passing  out  of  that  state  in  time  S { is  NUJT,  where  T 
is  a  time  constant  and  N/T  will  measure  the  rate  of 
reaction.  If  the  energy  is  conveyed  to  the  molecules 
by  collision,  T  is  the  average  interval  between 
collisions,  and  if  the  energy  is  conveyed  by  radiation, 
T  becomes  the  average  interval  between  collisions 
of  a  molecule  with  light  quanta.  If,  however,  the 
surging  of  the  energy  is  due  to  the  intermittence  of 
the  force,  T  will  depend  on  the  average  interval 
between  two  impacts  and  may  compare  with  the 
interval  between  collisions  either  between  molecules 
or  between  molecules  and  light  quanta.  The  smaller 
value  of  T  would  thus  make  the  rate  due  to  this 
cause  much  more  rapid  than  that  due  to  radiation, 
or  to  collisions  at  low  pressures.  Numerical  results 
are  in  fair  agreement  with  the  observations  of  Hirst 
and  Pi  deal.  A.  E.  Mitchell. 

Quasi-unimolecular  reactions.  Decomposi¬ 
tion  of  ethyl  ether  in  the  gaseous  state.  0.  N. 
Hinshelwood  (Proe.  Roy.  Soe.,  1927,  A,  114,  84 — 
97). — The  author’s  previous  work  on  chemical  kinetics 
in  gaseous  systems  is  briefly  reviewed.  If  the  idea  of 
the  energy  of  activation  of  a  molecule  is  extended  to 
energy  of  all  kinds  in  every  possible  distribution  in  a 
large  number  of  degrees  of  freedom,  the  only  con¬ 
dition  being  that  the  total  energy  should  exceed  E 
(the  “  energy  of  activation  ”),  then  the  last  term  in  the 
equation  for  a  homogeneous  bimolecular  reaction, 
viz.,  number  of  molecules  reacting=number  entering 
into  collision  Xe~slltT,  should  bo  replaced  by  e-E>n'1' 
( EjRT)\n~ll\n—l .  The  discrepancies  between  the 
observed  and  calculated  rates  of  decomposition  in 
certain  cases  (e.g.,  the  decomposition  of  acetone) 
now  tend  to  disappear.  The  decomposition  of  ethyl 
ether  (Et20  =  C 0  -f  2 CH4+ 0 ■  5 C2H4 )  was  investigated 
by  measuring  the  increase  of  pressure  developed,  and 
it  is  shown  that  this  is  a  true  unimolecular  reaction 
above  a  pressure  of  200  mm.,  below  which  the  velocity 
coefficient  falls.  The  reaction  is  predominantly 
homogeneous,  and  the  addition  of  sufficient  hydrogen 
completely  prevents  the  decrease  of  the  coefficient 
below  200  mm.  From  the  temperature  coefficient, 
the  heat  of  activation  is  found  to  be  53,000  g.-cal.,  and 
values  of  k  calculated  from  the  formula  log„fc-  - 
26-47— (53, 000 jRT)  agree  with  those  determined 
experimentally.  Calculations  on  the  above  basis  for 
the  condition  of  a  pressure  of  0*2  atm.,  where  k  begins 
to  fall,  shows  that  the  participation  of  about  eight 
degrees  of  freedom  conforms  with  activation  by 
Lindemann’s  mechanism.  A  table  is  given  showing 
the  relation  between  the  complexity  of  a  molecule 
and  the  type  of  mechanism  by  which  it  decomposes. 
Simple  molecules  usually  decompose  bimolccularly, 
more  complex  ones  in  a  quasi-unimoleeular  way,  as 
would  be  expected  on  theoretical  grounds. 

L.  L.  BmciiMSHAW. 

Rate  of  racemisation  of  pinene.  A  first-order 
homogeneous  gas  reaction.  D.  F.  Smith  (J. 
Amer.  Chem.  Soc.,  1927,  49,  43 — 50). — The  racemis¬ 
ation  of  d-pinene  between  184°  and  237°  is  a  unimole- 
cular  reaction.  The  rate  is  practically  the  same  in 
both  the  gas  and  liquid  phases  and  in  solution;  in 
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tho  latter  case,  it  is  independent  of  the  concentration 
and  the  solvent.  Dushraan's  “  activation  ”  equation 
(A.,  1921,  ii,  31/5)  is  obeyed  to  the  samo  order  of  agree¬ 
ment  as  in  the  ease  of  nitrogen  pentoxide  (Tolrnan, 
ibid.,  248),  from  which  it  is  concluded  either  that  the 
life  of  activated  molecules  of  the  dissimilar  substances 
nitrogen  pentoxide  and  pinenc  is  nearly  the  same,  or 
that  the  rate  of  reaction  is  determined  by  the  rate  of 
activation.  S.  K.  Tweedy. 

Velocity  of  decomposition  of  potassium  per¬ 
sulphate  in  aqueous  solution.  A.  Kailan  and 
L.  Olbrich  (Mona teh.,  1927,  47,  449 — 484). — The 
velocity  of  decomposition  of  potassium  persulphate, 
either  alone  or  with  the  addition  of  sulphuric  acid  as  a 
catalyst  at  25°,  and  both  alone  and  with  the  addition 
of  potassium  sulphate,  sulphuric,  nitric,  and  phos¬ 
phoric  acids  at  99-4°,  has  been  studied  in  detail  by  the 
method  of  Green  and  Masson  (J.C.S.,  1910,  97,  2083). 
Measurements  at  both  temperatures  confirm  the 
conclusion  previously  reached  by  Levi  and  Migliorini 
(A.,  1907,  ii,  81)  and  by  Green  and  Masson  ( loc .  cit.) 
that  both  in  absence  and  presence  of  catalysts  the 
decomposition  approximates  closely  to  a  unimolecular 
reaction,  and  the  value  of  the  coefficient  obtained 
agrees  within  the  experimental  error  with  that  extra¬ 
polated  from  the  measurements  of  the  latter  authors. 
For  numerical  data,  the  original  must  be  consulted, 
but  the  main  conclusions  reached  are  as  follows  :  with 
the  same  original  concentration  of  potassium  per¬ 
sulphate  the  value  of  the  unimolecular  coefficient 
increases  with  increasing  concentration  of  added 
sulphuric  acid  much  more  slowly  than  direct  propor¬ 
tionality  would  require,  but  for  equal  sulphuric  acid 
concentrations  it  decreases  with  increasing  concen¬ 
tration  of  tho  persulphate.  The  velocity  of  decom¬ 
position  is  considerably  increased  by  the  addition  of 
strong  acids  and  is  the  greater  the  stronger  the  acid, 
but  this  is  not  merely  a  hydrogen-ion  effect,  since 
nitric  acid  has  a  greater  accelerating  influence  than 
equivalent  quantities  of  sulphuric  or  phosphoric  acid. 
Hence  acid  anions  must  also  affect  the  reaction  veloc¬ 
ity,  the  nitrate  ion  having  an  accelerating  influence. 
The  non-increase  in  the  unimolecular  coefficient 
during  the  course  of  the  reaction,  in  spite  of  the  fact 
that  it  is  increased  by  lowering  the  initial  concentra¬ 
tion  of  persulphate,  can  ho  explained  only  on  the 
assumption  that  the  potassium  ion  exerts  a  retarding 
influence  on  the  decomposition.  The  fact  that  the 
decomposition  is  not  autocatalytic,  in  spite  of  the 
production  of  potassium  hydrogen  sulphate  during 
the  course  of  the  reaction,  was  explained  by  Green 
and  Masson  on  the  assumption  that  no  hydrogen  ions 
are  produced,  ionisation  being  limited  to  the  formation 
of  potassium  and  hydrogen  sulphate  ions,  but  this 
hypothesis  is  shown  to  be  untenable,  and  the  observ¬ 
ations  are  readily  explained  by  the  hypothesis  that  the 
sulphate  ion  exerts  an  intrinsic  retarding  influence 
approximately  equal  to  the  accelerating  influence  of 
the  hydrogen  ion.  The  retarding  influence  of  alkali 
sulphates  and  the  autocatalysis  occurring  in  cases 
where  the  sulphate  ion  is  removed  either  as  an 
insoluble  or  a  practically  non-ionised  sulphate, 
observed  by  Green  and  Masson,  are  thus  readily 
explained.  Empirical  intrapolation  formulae  in  which 


the  unimolecular  coefficient  at  253  and  99-4°,  respect¬ 
ively,  is  expressed  as  a  function  of  tho  potassium-ion 
concentration  and  the  difference  between  tho  hydrogen- 
and  sulphate-ion  concentrations  arc  deduced  both  for 
the  assumption  of  partial  and  complete  dissociation, 
agreement  between  the  calculated  and  observed  values 
being  fairly  good.  A  similar  formula  is  applied  with 
equal  success  to  the  observations  of  Green  and  Masson. 
The  addition  of  toluene  increases  the  velocity  of 
decomposition  of  an  aqueous  solution  of  potassium 
persulphate,  but  this  is  not  due  to  reaction  between  the 
toluene  and  the  liberated  oxygen,  since  a  diminution 
in  the  partial  pressuro  of  the  latter  does  not  increase 
the  velocity  of  decomposition.  J.  W.  Baker. 

Interaction  of  potassium  in-tolyloxide  with 

aliphatic  esters  in  aqueous-alcoholic  solutions. 
E.  L,  Smith  (J.C.S.,  1927,  170 — 178). — An  equili¬ 
brium  is  established  between  potassium  tolyloxide, 
water,  cresol,  and  potassium  hydroxide ;  the  ester  is 
hydrolysed  by  the  last-named  substance.  Constants 
are  calculated  which  are  the  product  of  an  equilibrium 
constant  and  a  velocity  coefficient.  The  equilibrium 
constant  in  aqueous  solution  has  been  measured  by  a 
dynamic  and  by  an  electrometric  method.  The 
constants  decrease  appreciably  as  the  water  concen¬ 
tration  increases.  Certain  esters  react  abnormally, 
giving  rise  to  the  corresponding  m-tolyl  ethers  (cf. 
Gyngell,  A.,  1926,  1134).  Tho  value  of  tho  tem¬ 
perature  coefficient  has  been  determined.  Ethyl 
m-tolyloxyaedate  is  an  oil,  b.  p.  264°  (slight  decomp.). 

W.  Thomas. 

Rate  of  hydrolysis  of  solutions  of  proteins  in 
acids  as  measured  by  the  formation  of  amino- 
nitrogen.  D.  M.  Greenberg  and  N.  F.  Burk 
(J.  Amcr.  Chem.  Soo.,  1927,  49,  275— 285).— The 
hydrolysis  of  gelatin  and  silk  fibroin  by  sulphuric 
and  hydrochloric  acids  (0-75 — 3-0iV)  has  been  studied 
at  96 — 98°,  130°,  and  142°.  The  rate  of  hydrolysis, 
as  measured  by  the  increase  in  amino-nitrogen, 
conforms  to  tho  equation  for  a  bimolccular  reaction. 
The  rate  of  hydrolysis  of  wheat  gliadin  (ef.  Vickery, 
A.,  1922,  ii,  754)  also  conforms  to  this  order  of  reaction, 
whilst  that  of  casein  (cf.  Dunn,  ibid.,  1925,  i,  1477) 
conforms  to  the  equation  for  a  unimolecular  reaction. 
The  catalytic  effect  of  acids  on  the  hydrolysis  of 
proteins  is  shown  to  be  proportional  to  the  thermo¬ 
dynamic  activity  of  the  hydrogen  ion,  and  an  equation 
connecting  the  rate  of  hydrolysis  of  gelatin  with 
temperature  is  derived.  F.  G.  Willson. 

Kinetics  of  dissolution  of  aluminium  in  acids 
and  alkalis.  K.  Jablczy.nski  and  E.  Herman owicz 
(Rocz.  Chem.,  1926,  6,  466 — 482). — The  velocity  of 
dissolution  of  aluminium  in  0-liV-hydrochloric  acid 
or  sodium  hydroxide  is  independent  of  the  rato  of 
stirring,  and  increases  by  126%  and  137%,  respect¬ 
ively,  per  10°  rise  in  temperature,  showing  that  this 
is  a  purely  chemical  reaction.  The  velocity  is 
proportional  to  the  concentration  of  the  acid,  whence 
it  follows  that  this  is  a  unimolecular  reaction.  The 
metal  may  be  rendered  passive  by  immersion  in 
oxidising  solutions,  the  effect  being  greatest  with 
hydrogen  peroxide,  less  with  potassium  permanganate, 
and  least  with  bromine  water.  It  may  then  be 
activated  by  contact  with  a  platinum  wire,  but  more 
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vigorously  by  the  addition  of  mercuric  chloride,  which 
so  accelerates  the  rate  of  dissolution  that  the  process 
becomes  one  of  diffusion ;  in  this  case,  the  temperature 
coefficient  is  small  and  the  velocity  depends  on  the 
rate  of  stirring.  The  velocity  of  dissolution  in  0-1A- 
sodium  hydroxide  is  18-5  times  as  great  as  that  in  acid. 

R.  Truszkowski. 

Thickness  of  the  passive  surface  layer,  and 
the  velocity  of  dissolution  of  aluminium.  M. 
Centnerszwer  (Rocz.  Chem.,  1926,  6,  383 — 3D5). — 
Metallic  aluminium  may  be  covered  with  a  passive 
layer,  in  which  active  nuclei  form  continuously.  The 
thickness  of  this  layer  is  greater  than  unimolecular, 
attaining  from  30  to  84  jx,  according  to  the  nature  of 
the  treatment  applied  for  passivation.  On  activation, 
there  is  first  an  induction  period,  during  which  the 
passive  layer  dissolves  with  continuously  increasing 
velocity,  after  which  further  solution  proceeds  at 
uniform  velocity.  The  velocity  of  solution  is  virtually 
independent  of  stirring,  and  its  temperature  coefficient 
is  from  1*7  to  2-4  per  10°.  This  velocity  depends,  not 
on  the  dissociation  constant  of  the  given  acid,  but  on 
its  individual  character,  i.e.,  on  the  affinity  of  alumin¬ 
ium  for  its  anions.  The  addition  of  chlorides  to 
hydrochloric  acid  increases  the  velocity  of  dissolution 
by  increasing  the  concentration  of  undissociated  acid, 
whilst  sulphates  and  nitrates,  which  augment  dis¬ 
sociation,  have  the  opposite  effect.  These  facts 
indicate  that  the  dissolution  of  aluminium  in  acids 
is  determined  by  a  reaction  between  the  metal  surface 
and  undissociatcd  anions  [  1] ;  it  is  not  an  ionic 
reaction.  R.  Truszkowski. 

Rate  of  formation  of  insoluble  anhydrite. 
P.  P.  Budnikov  (Z.  anorg.  Chem.,  1926, 159,  87-95), 
— In  the  determination  of  the  rate  of  formation  of 
the  insoluble  modification  of  calcium  sulphate  with 
regard  to  time  and  temperature  of  heating,  an  electrical 
conductivity  method  was  adopted.  The  amount  of 
insoluble  anhydrite  formed  depends  on  the  tem¬ 
perature,  the  time,  and  the  state  of  division  of  the 
gypsum.  Excessive  time  of  heating  and  a  high 
temperature  favour  the  formation  of  insoluble 
anhydrite,  which  lowers  the  quality  of  the  plaster  of 
Paris.  M.  Carlton. 

Influence  of  moisture  on  the  reaction  between 
nitric  oxide  and  oxygen.  E.  Briner  (J,  Chim. 
phys.,  1926,  23,  848 — 850). — A  short  discussion 
of  recent  work  in  which  it  is  concluded  that,  although 
water  may  act  as  a  catalyst,  it  is  not  essential  to  the 
reaction.  R.  W.  Lunt. 

Acid  and  salt  effects  in  catalysed  reactions. 

IV.  Derivation  of  a  general  equation  for  the 
catalytic  activity  of  acids.  General  catalytic 
catenary.  II.  M.  Dawson  {J.C.S.,  1927,  213—222). 
— -The  equation  derived  is  r=J(10i*PH-f  KH**),  in 
which  r  is  the  velocity  due  to  the  positive  and 
negative  ions  expressed  in  terms  of  the  velocity  for 
the  corresponding  M.V.  mixture,  and  is  the 
difference  between  the  pa  values  of  the  solution  in 
question  and  of  the  M.V.  mixture.  The  expression, 
which  corresponds  with  a  catenary  curve,  may  bo 
termed  the  general  or  reduced  catalytic  catenary. 
It  appears  to  be  capable  of  wide  application  and  'is 
independent  of  the  nature  of  the  catalysing  acid  and 


of  its  concentration,  of  the  temperature,  of  the  nature 
of  the  solvent,  and  of  the  nature  of  the  catalysed 
reaction.  It  has  been  tested  by  reference  to  observ¬ 
ations  on  the  velocity  of  the  acetone-iodine  reaction 
and  to  Karlsson’s  data  for  the  rate  of  hydrolysis  of 
methyl  and  ethyl  acetates  by  the  addition  of  acetic 
acid  and  sodium  acetate  (A.,  1922,  ii,  40). 

W.  Thomas. 

Period  of  induction  in  chemical  reactions. 
Interaction  of  mercuric  chloride  and  sodium 
hydrogen  carbonate.  P.  Neogi  and  S.  Neogi 
(J.C.S.,  1927,  30 — 37). — The  period  of  induction  is 
inversely  proportional  to  the  concentrations  of  each 
reactant.  It  diminishes  with  rise  of  temperature. 
Light  has  no  effect  on  the  period.  Glycerol,  n-propyl 
alcohol,  chlorides,  oxalates,  and  citrates  increase  the 
period,  whilst  methyl,  ethyl,  and  isopropyl  alcohols, 
and  tartrates  diminish  it.  The  period  of  induction 
is  not  influenced  by  dextrose,  sucrose,  mannitol,  and 
dulcitol.  A  decrease  in  the  period  of  induction  is 
believed  to  be  due  to  an  increase  in  the  ionisation  of  the 
mercuric  chloride  under  certain  conditions.  Sodium 
chloride  inhibits  the  reaction  owing  to  the  formation 
of  double  salts  with  mercuric  chloride. 

W.  Thomas. 

Velocity  of  autocatalytic  decomposition  of 
bromosuccinic  acid  in  aqueous  solutions.  J. 
Zawidzki  and  W.  Wyczalkowska  (Rocz.  Chem., 
1926,  6,  415 — 465). — Various  equations  for  the 
autocatalytic  decomposition  of  bromosuccinic  acid 
are  derived.  The  addition  of  hydrobromic  acid  to 
the  reaction  mixture  changes  the  reaction  velocity 
equation  from  dxjdt —kQ(a--x)  lx  to  k0(a—x)j(b-\-x), 
where  b  is  the  concentration  of  hydrogen  bromide 
and  k0  remains  constant  (0  0000768).  The  addition 
of  equivalent  quantities  of  sodium  sulphate,  which 
combines  with  the  hydrogen  ions  produced  in  the 
reaction,  changes  the  velocity  equation  to  k(a~~x)lV px, 
where  k  is  twice  as  great  as  k0,  and  p  is  the  degree  of 
dissociation  of  the  hydrogen  sulphato  ion.  The  same 
equation  holds  for  the  velocity  of  decomposition  of 
aqueous  acid  bromosuccinates,  substituting  for  p  the 
degree  of  dissociation  of  bromosuccinic  acid.  The 
normal  sodium  and  potassium  salts  are  hydrolysed 
according  to  the  equation  dxjdt~k{a~xf!z j\/x.  The 
retarding  influence  of  nitric  acid  is  half  as  great  as 
that  of  equivalent  quantities  of  hydrochloric  or 
hydrobromic  acids,  the  velocity  in  this  case  being 
k0(a~x) j{{b /2) +.t},  where  b  is  the  concentration  of 
nitric  acid.  The  addition  of  potassium  bromide 
changes  the  velocity  of  reaction  to  fc0(a— z)/{(b/2it}-}~z}, 
where  n  >  1 .  Since,  therefore,  the  velocity  of  reaction 
is  retarded  by  both  hydrogen  and  bromine  ions,  the 
original  equation  should  be  expressed  as  k0(a—x)j 2x, 
whence  it  follows  that  the  real  value  of  k  is  0-000154. 

R.  Truszkowski. 

Catalytic  minimum  point.  31,  Bergstein  and 
M.  Kilpatrick,  jun.  (J.  Physical  Chem.,  1926,  30, 
1616—1622). — The  catalytic  minimum  point  for  the 
reaction  between  iodine  and  acetone  lies  at  pa  4-8, 
and  the  value  is  unaffected  by  change  of  temperature 
over  the  range  examined,  viz.,  25—45°,  and  by  the 
presence  of  neutral  salts.  The  results  do  not  support 
the  unhydrated  ion  theory  of  catalysis  (Rice,  A.,  1924, 
ii,  98).  L.  S.  Theobald. 
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Formation  of  ammonia  from  its  elements  by 
the  silent  discharge  in  Siemens  tubes.  E. 
Warburg  and  W.  Rump  (Z.  Physik,  1026,  40,  557— 
573). — In  contrast  with  ozone  formation,  the  pro¬ 
duction  of  ammonia  is  mainly  a  surface  effect,  the 
yield  per  coulomb  is  much  smaller,  and  reduction  of 
pressure  has  less  influence  in  reducing  the  yield.  The 
differences  are  accounted  for  by  the  much  greater 
energy  needed  to  dissociate  nitrogen,  collisions  of  ions 
in  the  volume  of  the  gas  being  less  effective  than 
catalytic  action  on  the  walls ;  in  presence  of  a  suitable 
catalyst,  the  formation  of  ammonia  can  take  place 
at  the  ordinary  temperature,  whilst  that  of  ozono 
cannot.  The  formation  of  hydrogen  iodide  from  its 
elements  resembles  that  of  ozone,  being  catalysed  by 
the  collision  of  ions.  E.  B.  Ludlam, 

Decomposition  of  ethyl  alcohol  at  the  surface 
of  thoria.  I.  G.  I.  Hoover  and  E.  K.  Rideal 
{J.  Amor.  Chem.  Soc.,  1927,  49,  104 — 115). — The 
decomposition  of  ethyl  alcohol  into  ethylene  and  into 
acetaldehyde  in  presence  of  thoria  at  about  300°  was 
investigated.  The  activation  energy  is  30,000  g.-cal. 
for  the  ethylene  reaction  and  24,000  g.-cal.  for  the 
aldehyde  reaction.  The  presence  of  water  vapour  or 
acetaldehyde  diminishes  the  reaction  velocity  of  the 
ethylene  reaction  to  a  greater  extent  than  that  of  the 
aldehyde  reaction,  which  indicates  that  the  two 
reactions  proceed  on  different  active  areas  of  different 
adsorptive  capacities.  Whereas  these  poisons  aro 
reversible,  excess  of  chloroform  vapour  forms  an 
irreversible  poison;  minute  amounts  diminish  both 
reactions,  and  larger  quantities  cause  displacement 
of  the  adsorbed  ethylene  on  the  catalyst  surface, 
although  a  promoter  effect  on  the  ethylene  reaction 
and  a  simultaneous  poisoning  of  the  aldehyde  reaction 
are  also  apparent.  At  pressures  of  6. and  of  1  mm.,  the 
ratio  of  the  extents  of  the  ethylene  and  aldehyde 
reactions  is  2:1,  in  comparison  with  1-25 :  1  at 
atmospheric  pressure.  This  is  proved  to  be  duo  to 
the  removal  of  poisons  from  the  catalyst  surface; 
the  relative  amount  of  cthylcno  is  greater  at  low 
pressures,  in  harmony  with  the  fact  that  those  patches 
of  the  catalyst  surface  active  towards  the  ethylene 
reaction  aro  the  more  easily  poisoned.  The  tem¬ 
perature  coefficients  are  less  at  low  pressures,  indicat¬ 
ing  that  the  reactions  at  atmospheric  pressure  aro 
being  mutually  poisoned  by  the  reaction  products. 
Thoria  catalysts  are  more  active  when  supported; 
they  then  promote  the  ethylene  reaction  almost 
completely,  in  agreement  with  the  view  that  the  two 
reactions  aro  promoted  by  different  active  areas. 

S.  K.  Tweedy. 

Decomposition  of  ethyl  alcohol  at  the  surface 
of  thoria.  II.  Adsorption  on  the  thoria 
catalyst.  G.  I.  Hoover  and  E.  K.  Rideal  (J. 
Amer.  Chem.  Soc.,  1927,  49,  116—123;  cf.  pre¬ 
ceding  abstract). — The  adsorption  isotherms  for 
hydrogen,  nitrogen,  and  ethylene  at  0°  and  at  100°, 
and  ethyl  alcohol  vapour  at  52-3°  and  at  100°,  on 
thoria  were  investigated  for  pressures  up  to  760  mm. 
Nitrogen  and  hydrogen  arc  adsorbed  to  an  extent 
proportional  to  the  pressure  ;  the  surface  does  not 
even  approach  saturation  (cf.  Lowry  and  Morgan, 
A.,  1925,  ii,  1053).  A  saturation  maximum  for 


ethylene  at  0°  occurs  at  about  600  mm. ;  an  irregul¬ 
arity  in  the  low-pressure  portion  of  the  0°  and  100° 
isotherms  is  attributed  to  a  specially  active  area.  A 
similar  irregularity  occurs  in  the  alcohol  isotherms. 
Adsorption  and  capillary  condensation  or  surface 
liquefaction  occur  with  alcohol  both  at  52-3°  and 
at  100°.  About  1-3%  of  the  specific  catalyst  surface 
is  active.  The  latent  heat  of  capillary  condensation 
of  alcohol  is  about  9900  g.-cal. /mol.  and  that  of  sur¬ 
face  adsorption  14,000  g.-cal./mol.  S.  K.  Tweedy. 

Attempts  to  activate  copper  for  catalytic 
hydrogenation  by  oxidation  and  reduction. 
R.  N.  Pease  and  C.  W.  Griffin  (J.  Amer.  Chem. 
Soc.,  1927,  49,  25— 28).— A  copper  catalyst  of  low 
porosity  and  high  activity  was  prepared  by  low- 
temperature  oxidation  and  reduction  of  well-sintered 
copper.  The  resulting  catalyst  W'as  only  temporarily 
active  in  the  hydrogenation  of  ethylene.  This  de¬ 
activation  was  uninfluenced  by  the  temperature  of 
oxidation  or  reduction  of  the  copper  and  by  the 
temperature  of  evacuation  of  the  catalyst  bulb. 
Neither  wras  it  due  to  the  fixation  of  surface  crystals 
on  the  catalyst.  Apparently  an  atomic  reaction 
occurs  on  the  metal  surface  as  a  result  of  catalytic 
action,  whereby  the  atoms  becomo  momentarily 
labile  and  may  subsequently  become  oriented  to  a 
crystal.  S.  K.  Tweedy, 

Catalytic  oxidation  of  ammonia  and  hydrogen 
cyanide.  III.  J.  Zawadzki  and  I.  Lichtenstein 
(Rocz.  Chem.,  1926,  6,  824 — 837). — The  oxidation  of 
ammonia  to  nitric  oxide,  using  a  platinum  catalyst, 
commences  at  250°;  that  of  hydrogen  cyanide  at 
about  400°.  In  this  reaction,  if  the  rate  of  flow  of 
the  reaction  mixture  is  small,  a  considerable  quantity 
of  free  nitrogen  is  found  among  the  products ;  at 
velocities  of  more  than  60  litres  per  hr.  for  ammonia 
and  23  litres  per  hr.  for  hydrogen  cyanide,  part  of 
those  gases  passes  unchanged  at  a  temperature  of 
600°.  Tho  concentration  of  substrate  in  the  reaction 
mixtures  does  not  appear  greatly  to  influence  the 
reaction,  tho  course  of  oxidation  depending  more  on 
duration  of  contact  and  temperature.  The  yield  of 
nitric  oxide  at  a  given  temperature  at  first  increases 
to  a  maximum  and  then  decreases  with  increasing 
rate  of  flow,  tho  optimal  value  for  the  latter  increas¬ 
ing  with  temperature.  By  selecting  appropriate 
values  for  the  above  two  factors,  yields  of  up  to 
100%  of  nitric  oxide  may  be  obtained. 

R.  Truszkowski. 

Mechanism  of  the  catalytic  decomposition  of 
esters  by  nickel.  J.  N.  Pearce  and  C.  N.  Ott  (J. 
Physical  Chem.,  1927,  31,  102—114;  cf.  A.,  1924, 
ii,  843 ;  Sabatier  and  Mailhe,  ibid.,  1912,  i,  156). — 
The  products  of  the  catalytic  decomposition  of  methyl, 
ethyl,  and  propyl  acetates,  and  of  methyl  propionate 
by  finely-divided  nickel,  prepared  by  ignition  of  the 
nitrate  at  400 — 450°  and  subsequent  reduction  by 
hydrogen  at  the  lowest  possible  temperature,  have 
been  studied  for  various  temperatures  between  300° 
and  735°.  The  approximate  temperatures  at  which 
the  esters  begin  to  decompose  are  :  methyl  acetate, 
310°;  ethyl  acetate,  280°;  propyl  acetate,  330°, 
and  methyl  propionate,  360°.  The  proportions  of 
carbon  dioxide  and  methane  in  the  decomposition 
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products  increase  with  rise  in  temperature,  whilst 
those  of  hydrogen  and  carbon  monoxide  decrease. 
Hydrocarbons  higher  than  ethane  are  formed  only  in 
traces,  and  no  free  acid  or  other  liquid  decomposition 
products  appear  at  any  temperature.  The  addition 
of  hydrogen,  one  of  the  products,  to  the  vapour 
before  passage  over  the  catalyst  produces  no  change 
in  the  nature  of  the  decomposition  products,  but  the 
activity  of  the  catalyst  is  affected  by  some  of  the 
products  resulting  from  the  decomposition.  The 
mechanism  of  decomposition  is  discussed. 

L.  S.  Theobald. 

Catalytic  power  of  [animal]  charcoal.  V. 

PoDKOtrzEK. — See  B.,  1927,  95. 

Ammonia  catalysts.  A.  T.  Larson  and  A.  P. 

Brooks. — See  B.,  1927,  72. 

Pure  iron  and  promoted  iron  catalysts  for 
ammonia  synthesis.  J.  A.  Almquist  and  E.  D. 

Crittenden. — Sec  B.,  1927,  72. 

Electrolysis  in  the  fused  state  of  oxygenated 
compounds.  Preparation  of  metals  and  borates. 
Andrieux  (Compt.  rend.,  1927,  184,  91 — 92). — The 
electrolysis  with  high  cathode  current  densities  in  an 
apparatus  previously  described  (A.,  1926,  248)  of  a 
molten  mixture  of  a  metallic  oxide,  boric  anhydride, 
or  borax,  and  a  fluoride  (to  produce  a  stable  and 
homogeneous  mass),  usually  yields  the  metal  of  the 
oxide  in  the  molten  or  the  crystalline  state,  according 
as  the  metal  is  easily  fusible  (e.?.,load,  zinc,  cadmium), 
or  refractory  (e.y.,  tungsten,  molybdenum).  Most 
metals  the  heats  of  oxidation  of  which  arc  less  than 
that  of  sodium  have  been  prepared.  Borates  of  the 
alkaline  earths  are  produced  using  low  current  den¬ 
sities  at  1000 — 1200°,  the  fluoride  in  the  mass  being 
that  of  the  metal  concerned,  or  that  of  a  metal  more 
difficult  to  oxidise.  J.  Grant. 

Structure  of  electro-deposited  metals.  F. 

Foerster  and  J.  Fischer. — See  B.,  1927,  78. 

Actinic  absorption  of  chlorine  gas  with  respect 
to  the  hydrogen-chlorine  reaction.  W.  Taylor 
(Trans.  Faraday  Soc.,  1927,  23,  31—37). — -Using  an 
actinometric  arrangement  similar  to  that  of  Bunsen 
and  Roscoe,  the  rate  of  combination  of  hydrogen  and 
chlorine,  under  the  influence  of  a  “  white  ”  beam 
from  a  “  pointolitc  ”  lamp,  which  has  passed  through 
a  light  filter  of  gaseous  chlorine  of  variable  pressure, 
has  been  studied.  The  effect  of  the  varying  sensitivity 
due  to  the  presence,  in  different  proportions,  of  an 
anti-catalyst,  probably  oxygen,  is  eliminated  by  the 
use  of  a  second  source  of  white  illumination  “  B,” 
used  as  a  standard  of  reference.  Exposure  was  first 
made  with  “  B,”  which,  by  means  of  a  switch,  was 
then  exchanged  for  the  illumination  under  examin¬ 
ation,  the  latter  being  finally  replaced  by  “  B  ”  again. 
The  rate  for  “  B  ”  before  and  after  was,  in  general, 
constant.  Volume  change,  due  to  absorption  of 
hydrogen  chloride  by  water,  when  plotted  against 
time,  for  any  single  pressure  of  chlorine  in  the  filter, 
gives  a  straight  line  after  the  Draper  expansion  has 
taken  place.  The  curve  obtained  by  plotting  reaction 
velocity  against  pressure  of  chlorine  is  not  exponential, 
although  somewhat  similar  in  form.  It  indicates 
that,  although  the  greater  part  of  the  activating 


power  of  the  light  is  cut  down  by  a  relatively  small 
thickness  of  chlorine,  there  is  a  “  residual  effect  ” 
which  is  only  slightly  reduced  by  a  further  increase 
in  concentration  of  absorbing  gas.  The  shape  of  the 
curve  is  not  in  accordance  with  the  view  that  only  a 
narrow  range  of  frequencies  is  effective  in  promoting 
activation.  The  extinction  coefficient  of  about  45 
does  not  agree  with  that  of  17-17  found  by  Bunsen 
and  Roscoe.  This  may  be  due  to  the  difference  in 
the  source  of  light  employed.  M.  S.  Burr. 

Residual  effect  in  the  actinic  absorption  of 
chlorine.  W.  Taylor  and  A.  Elliott  (Trans. 
Faraday  Soc.,  1927,  23,  38 — 41). — -With  the  view  of 
investigating  the  “  residual  effect  ”  observed  in  the 
actinic  absorption  of  chlorine  (cf.  preceding  abstract), 
experiments  have  been  carried  out  with  increased 
concentration  of  chlorine  in  tho  filter  obtained  by 
the  use  of  solutions  of  chlorine  in  carbon  tetra¬ 
chloride,  and  also  by  increasing  the  thickness  of  the 
absorbing  layer  to  he  traversed  by  the  light.  The 
curves  thus  obtained  agree  in  showing  the  residual 
effect.  It  has  also  been  found  that  certain  types  of 
radiation  present  in  ordinary  white  light,  although 
only  feebly  absorbed  by  chlorine,  yet  appear  capable 
of  bringing  about  an  appreciable  amount  of  activ¬ 
ation.  M.  S.  Burr. 

Photochemical  decomposition  of  potassium 
persulphate.  I.  J.  L.  R.  Morgan  and  R.  H.  Crist 
(J.  Amer.  Chem.  Soc.,  1927,  49,  16—25). — Many 
organic  and  inorganic  per-compounds  were  found  to 
be  photo-sensitive  and  the  case  of  potassium  per¬ 
sulphate  was  examined  in  detail.  The  reaction  is 
K2S2084-H20=2KHS04-|-0-502,  no  intermediate 
equilibria  being  apparent ;  it  is  suitable  for  actinometric 
use,  and  the  technique  is  described  in  detail.  The 
reaction  is  of  the  first  order  when  the  solution  is 
dilute  or  when  the  light  intensity  is  high  ;  it  is  of 
zero  order  when  the  solution  is  concentrated  and  tho 
light  intensity  is  low.  The  order  for  intermediate 
solutions  is  an  accelerated  unimolecular  one.  The 
reaction  is  irreversible,  since  the  rate  is  uninfluenced 
by  variation  in  the  oxygen  concentration,  although  it 
is  increased  in  the  presence  of  hydrogen  or  nitrogen. 
Tho  effect  of  ageing  of  the  lamp  was  also  studied. 
Ultra-violet  light  decomposes  solid  potassium  per¬ 
sulphate  also.  S.  K.  Tweedy. 

Synthetic  formaldehyde  from  carbon  monoxide 
and  hydrogen.  Mechanism  of  the  sensitised 
photochemical  reaction.  A.  L.  IiIarshall  (J. 
Physical  Chera.,  1926,  30,  1634—1640  ;  cf.  A.,  1926, 
919). — The  dependence  of  the  rate  of  formation  of 
formaldehyde  on  the  concentrations  of  hydrogen  and 
carbon  monoxide  has  been  studied  in  the  photo¬ 
chemical  reaction  sensitised  by  mercury.  An  equation 
of  the  form  d[CH„0]ldt—KpB  i  -pcoU/Ptotai)5  has  been 
deduced  theoretically,  but  the  results  actually  ob¬ 
tained  indicate  that  the  equation  <i[CH20]/eil= 
KpnJ  ■  Poo  determines  the  velocity.  Atomic  hydrogen 
is  thus  one  of  the  constituents  taking  part  in  the 
reaction,  of  which  formaldehyde  is  the  chief  product. 

L.  S.  Theobald. 

Production  of  ions  in  chemical  reactions  and 
the  mechanism  of  induced,  photochemical,  and 
catalytic  reactions.  N.  R.  Dhar  (Z.  anorg.  Chem., 
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1926,  159,  103—120 ;  cf.  A.,  1924,  ii,  746 ;  1925, 
ii,  214), — There  are  many  indications  which  favour 
the  view  that  ionisation  takes  place  in  chemical 
reactions,  more  especially  in  exothermic  reactions. 
Atoms  and  molecules  become  activated  by  the  adsorp¬ 
tion  of  ions  or  electrons  or  by  collision  with  other 
stimulated  atoms  or  molecules  under  suitable  con¬ 
ditions.  The  explanation  of  induced  oxidation, 
decomposition,  etc.  depends  on  the  formation  of 
electrons  and  ions  in  the  primary  exothermic  reaction 
and  the  consequent  activation  of  inactive  molecules 
by  adsorption  of  ions  which  lead  to  the  secondary 
reaction.  The  abnormally  largo  yield  obtained  in 
some  photochemical  reactions  is  probably  due  to 
formation  of  ions  in  the  chemical  transformation. 
In  presence  of  water  vapour  or  a  substance  with  a 
high  dielectric  constant,  the  mobility  of  the  ions  is 
reduced,  and  the  tendency  to  formation  of  complexes 
consisting  of  ion,  water  vapour,  and  reactant  is 
greatly  increased.  Consequently  in  presence  of  such 
substances  the  reacting  substance  has  more  oppor¬ 
tunity  of  adsorbing  ions  and  an  increased  reactivity 
results. 

Adsorption  of  gases  by  solid  substances  is  considered 
as  an  exothermic  chemical  reaction  in  which  ions  and 
electrons  are  produced  which  lead  to  the  activation 
of  the  reacting  substances  in  the  presence  of  the 
catalyst.  M.  Carlton. 

Photochemistry  of  complex  compounds.  II. 
It.  Schwarz  and  K.  Tede  (Ber.,  1927,  60,  [B\, 
63 — 69;  cf.  A.,  1925,  ii,  576). — Measurements  of  the 
photochemical  decomposition  of  cobalt-tetrammine 
salts  in  aqueous  solution  according  to  the  scheme, 
[Go(NH3)4X2]Y+3H20;=Co(0H)3+2NH4X+NH4Y+ 
NH3,  by  determination  of  the  electrical  conductivity 
show  that  the  stability  of  the  complex  nucleus 
diminishes  with  increasing  electroaffinity  of  the 
eo-ordinatively  united  anion,  C03">C204">N02'> 
Br'>Cl'>S04".  The  inverse  position  of  the  C204'' 
and  N02'  ions  is  doubtless  due  to  stereochemical 
factors  and  probable  ring  formation  in  the  case 
of  the  oxalato-residue.  In  the  cobaltpentamminc 
series,  the  sequence  is  C03"  >  Cl'  >  C204''  >  S03"  > 
N02'>N03'=S04" ;  the  exceptional  position  of 
the  chlorine  ion  is  attributable  to  its  non- complex 
character.  The  observed  exceptions  indicate  that 
the  electroaffinity  of  the  nuclear  united  acid  radical 
is  not  the  only  factor  governing  the  stability  of  the 
complex.  The  presence  of  water  molecules  in  the 
complex  increases  its  tendency  towards  hydrolysis. 
The  complex  compounds  of  chromium  arc  generally 
less  stable  than  those  of  cobalt  and  more  susceptible 
to  photochemical  change.  Examination  of  the  photo¬ 
chemical  decomposition  of  the  stereoisomeric  salts, 
[Co(NH3)4(S03)2]NH4,  shows  that  the  dark  brown  is 
less  stable  than  the  reddish-brown  variety,  and 
hence  has  the  cis-configuration.  Attempts  to  apply  a 
similar  method  to  the  compounds  [Co(N02)3(OH)3]X3 
were  unsuccessful,  since  they  are  too  readily  hydro¬ 
lysed  in  absence  of  light.  H.  Wren. 

Photochemistry  of  complex  compounds.  III. 
The  hexacyano-complexes  of  tervalent  iron, 
cobalt,  chromium,  and  manganese.  R.  Schwarz 
and  K.  Tede  (Ber.,  1927,  60,  [B],  69 — 72). — Potass¬ 


ium  ferrieyanide  is  little  sensitive  to  light,  decom¬ 
position  taking  place  only  to  the  extent  of  a  small 
percentage  after  intense  illumination.  The  change 
consists  in  hydrolysis  to  aquo-complex  salts  and 
ultimately  ferric  hydroxide,  and  in  the  oxidation  of 
hydrocyanic  acid  to  cyanogen  with  production  of 
potassium  ferrocyanide.  With  potassium  cobalti- 
eyanide,  the  change  is  K„[Co(CN)  0] +H20 = 
K3[Co(CN)bOH]4-HCN  and  K3[Co(CN)8]+H20= 
KCN+K2[Co(CNriH20].  The  corresponding  chrom¬ 
ium  compound  behaves  similarly  to  the  cobalti- 
oyanide,  whereas  the  manganese  compound  is  rapidly 
decomposed  in  the  absence  of  light  into  manganic 
hydroxide,  hvdroeyanic  acid,  and  potassium  cyanide, 

H.  Wren. 

Decomposition  of  ammonia  by  optically 
excited  mercury  atoms.  R.  G.  Dickinson  and 
A.  C.  G.  Mitchell  (Proc.  Nat.  Acad.  Sci.,  1926,  12, 
692 — 696 ;  ef.  Taylor  and  Bates,  following  abstract). 
— The  photochemical  decomposition  of  ammonia  at 
low  pressures  is  sensitised  by  mercury  vapour  activated 
by  absorption  of  the  line  2537  A.  The  sensitised 
decomposition  is  accompanied  by  a  diffuse  band 
fluorescence  in  the  green  and  ultra-violet.  The  mol. 
fraction  of  hydrogen  in  the  non-condensible  reaction 
products  is  about  0-70.  This  is  to  be  regarded  as  a 
minimum  value,  since  some  hydrogen  is  possibly 
adsorbed  on  the  walls  of  the  reaction  vessel.  No 
evidence  of  products  other  than  nitrogen  and  hydrogen 
was  obtained.  In  the  case  of  the  direct  photo¬ 
chemical  decomposition  by  light  of  shorter  wave¬ 
length,  the  mol.  fraction  of  hydrogen  is  about  0-87. 
Since  a  mol.  fraction  0-75  corresponds  with  the 
decomposition,  2NH3=3H2-fN2,  it  is  suggested  that 
probably  some  condensible  product  containing  more 
nitrogen  than  does  ammonia,  e.g.,  hydrazine,  may 
have  been  formed.  J.  S.  Carter. 

Photosensitised  decompositions  by  excited 
mercury  atoms.  H.  S.  Taylor  and  J.  R.  Bates 
(Proc.  Nat.  Acad.  Sci.,  1926,  12,  714— 717).— Ex¬ 
periments  on  the  photosensitised  decomposition  of 
water,  ammonia,  ethylene,  methyl  and  ethyl  alcohols, 
hexane,  benzene,  acetone,  formic  acid,  and  ethyl- 
amine  by  light  of  wave-length  2536-7  A.  in  presence 
of  mercury  vapour  demonstrate  the  extraordinary 
efficiency  of  the  excited  mercury  atom  in  the  dis¬ 
ruption  of  the  linkings  C-II,  N-H,  and  O-H.  The 
decompositions  obtained  are  often  many  hundredfold 
those  obtained  by  exposure  in  quartz  apparatus  to 
the  whole  ultra-violet  spectrum  of  the  cooled  mercury 
arc.  Since  the  energy  of  the  excited  mercury  atom 
is  112  kg.-cal.  per  g.-atom  it  follows  that  the  energies 
of  the  linkings  C-H,  N-H,  and  O-H  arc  all  less 
than  112  kg.-cal.,  a  conclusion  in  agreement  with 
available  thermal  data.  Oxygen  in  addition  to  hydro¬ 
gen  was  identified  in  the  products  of  decomposition 
of  water  (cf.  Senftleben  and  Rehren,  A.,  1926,  768). 
Acetaldehyde  and  its  decomposition  products,  carbon 
monoxide  and  methane,  in  addition  to  hydrogen, 
were  obtained  from  ethyl  alcohol.  With  benzene, 
diphenyl  was  detected,  but  the  gaseous  residue  con¬ 
tained  hydrocarbons  in  addition  to  hydrogen.  Hexane 
yielded  nearly  pure  hydrogen.  From  ethylene, 
hydrogen,  acetylene,  and  some  saturated  hydrocarbons 
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were  identified.  With  ammonia,  the  percentage  of 
hydrogen  in  the  reaction  products  was  greatly  in 
excess  of  that  required  by  the  simple  stolcheiometrie 
decomposition  to  tho  elements.  It  is  hence  concluded 
that  the  decomposition  of  ammonia  occurs  in  stages, 
in  the  first  of  which  hydrogen  is  eliminated  from 
ammonia  molecules,  e.y.,  2NH3 — ->•  N2H4-fH2.  The 
residual  gas  from  ethylamine  is,  however,  practically 
free  from  nitrogen.  J,  S.  Carter, 

Chemical  actions  of  radiations.  P.  Villard 
(Compt.  rend.,  1027,  184,  131 — 134). — A  general 
theory  of  the  phenomenon  of  the  destruction  by 
ordinary  light  of  a  latent  image  produced  by  X-rays 
is  proposed.  The  X-rays  produce  a  disturbance  in 
tho  equilibrium  of  the  lower  optical  levels  of  the 
atoms  of  silver  and  bromine.  This  constitutes  a 
latent  image.  Ordinary  light  will  now  set  up  elec¬ 
tronic  vibration,  which  restores  the  equilibrium  and 
the  sensitiveness  of  tho  plate  to  X-rays,  but  destroys 
the  latent  image.  The  suitability  of  a  particular 
radiation  depends  on  its  quantum.  The  phenomenon 
first  observed  in  certain  cases  by  Becquerel  of  the 
continuation  by  red  rays  of  the  photographic  action 
started  by  violet  rays  is  equivalent  to  photographic 
development,  and  depends  on  the  presence  of  a 
soluble  silver  salt  and  of  a  reducing  agent.  Thus, 
tartaric  acid  will  not  develop  an  exposed  plate  con¬ 
taining  a  soluble  silver  salt  other  than  with  the  help  of 
outside  energy  in  the  form  of  radiation,  the  quantum 
of  which  is  such  that  it  supplies  the  energy  without 
itself  affecting  the  plate.  The  phenomenon  is  independ¬ 
ent  of  the  intensity  of  the  radiation.  J.  Graet. 

Chemical  actions  of  radiations.  A.  G.  he 
Moncetz  (Compt.  rend.,  1927,  184,  284 — 2So  ;  cf. 
preceding  abstract).-— The  author  summarises  earlier 
observations  (Compt.  rend.,  1908,  146,  1032  ;  1909, 
148,  408).  A  plate  exposed  to  X-rays  has  its  image 
weakened  if  it  is  subsequently  exposed  to  radiations 
of  800 — 920  A.,  and  intensified  if  radiations  of  920 — 
1350  A.  are  used.  If  ordinary  light  replaces  X-rays, 
tho  image  is  always  destroyed.  If  the  plate  is 
solarised,  the  infra-red  region  of  the  spectrum  subse¬ 
quently  used  produces  a  blackening,  the  violet-blue 
region  destroys  tho  grey  colour  of  the  plate,  and  tho 
ultra-violet  (250 — 394  A.)  appears  white  or  black  on 
the  plate  according  as  the  initial  exposure  is  short 
or  long.  J.  Gkakt. 

Deoxidation  of  potassium,  sodium,  and  lithium 
permanganates  in  alkaline  solution.  A.  A. 

Maximov  (J.  Russ.  Phys.  Chem.  Soe.,  1920,  57,  347— 
371). — In  alkaline  solution,  sodium  and  potassium 
permanganates  are  decomposed  thus  :  (1)  2M'MnO,+ 

2M,0H=2M2'Mn0.,-t~H20-  f-0-5O2 ;  (2)  M'2Mn04-f 

H2O=MnO2-r2M'OH-|-0-5O2.  When  a  permanganate 
is  formed  by  the  fusion  of  an  alkali  hydroxide  with 

manganese  dioxide,  the  presence  of  an  alkali  peroxido 
assists  the  reaction.  It  is  supposed  that  even  when 
no  peroxido  is  added,  some  is  formed  during  the 
reaction.  In  these  circumstances,  whereas  caesium, 
potassium,  rubidium,  and  sodium  should  form  the 
manganate  and  permanganate  on  fusion  of  their 
hydroxides  with  manganese  dioxide,  lithium,  which 
does  not  form  a  peroxide,  should  not  undergo  the 
reaction.  This  has  been  found  to  be  the  case.  Lith¬ 


ium  permanganate  could  be  formed  only  by  the 
addition  of  lithium  sulphate  to  barium  permanganate. 
Under  the  conditions  in  which  potassium  perman¬ 
ganate  gave  tho  manganate  in  potassium  hydroxide 
solution,  lithium  permanganate  in  lithium  hydroxide 
solution  does  not  change,  except  exceedingly  slowly, 
a  change  which  is  attributed  to  tho  presence  of 
sodium  in  tho  glass  of  the  containing  vessel. 

Hydrogen  peroxide  so  accelerates  the  reaction  that 
no  manganate  is  formed,  and  only  manganese  dioxide. 
The  reaction  has  been  carried  out  quantitatively  by 
titrating  standard  solutions  of  the  permanganates 
with  hydrogen  peroxide  until  (i)  a  green  colour  is 
formed  and  (ii)  a  grey  precipitate  appears.  This  has 
been  accomplished  for  lithium  as  well  as  for  potassium. 
The  results  obtained  are  in  accord  with  the  equations  ; 

(i) 2M'MnO4+H202+2M'0H=2M'2MnO4+2H20+02; 

(ii)  2M'2Mn04 -j- H 20 2 = 2M3' O + 2H20  +2MnO 2 +202 . 
Sodium  permanganate  in  “the  presence  of  sodium 
peroxide  undergoes  the  change :  2Na2Mn04+2Na202-f- 
4H20— 2Mn02+8Na0H+202.  In  the  presence  of 
potassium  ferricyanide,  the  reaction  is  reversed 
(DioSenbach,  A.,  1908,  ii,  697).  The  reaction  was 
effected  as  follows.  Dry  sodium  hydroxide  is  added 
to  a  little  water,  and  the  mixture  heated  to  boiling, 
when  dry  manganese  dioxide  is  added.  On  adding 
sodium  peroxide  to  the  mixture,  a  gas  is  evolved 
with  the  formation  of  sodium  manganate. 

Tho  following  scheme  is  given  for  the  oxidations  and 
reduction  of  manganese  salts :  Mn02+4K0H-}-,0,0,= 
MnOJOK),  +  KO-OK+ 2H,0 ;  2KMn04  +  K20a  = 

2Mn0o(0K)2+0„ ;  i\In02(0M')2-fH0'0H^0,-l- 
Mn(0H)J0M').,=H2Mn03+M2'0-i-0a. 

E.  Rothstein. 

Combination  of  potassium  with  carbon.  K. 

Fredenhacjen  and  G.  Cadexbacii  (Z.  anorg.  Chem., 
1926,  158,  249 — 263). — Potassium,  rubidium,  and 
ciesium  react  vigorously  with  different  forms  of  carbon 
with  evolution  of  heat.  Whilst  carbides  are  not 
formed  by  the  reaction,  the  resulting  product  con¬ 
tains  0-24,  0T2,  or  0-06  mol.  of  alkali  metal  per  mol. 
of  carbon,  according  to  the  temperature,  and  has  a 
definite  colour,  depending  on  the  alkali  metal  content. 
Although  it  is  suggested  that  an  adsorption  process 
may  be  responsible  for  tho  phenomena,  it  is  remark- 
ablo  that  different  forms  of  carbon,  having  different 
powers  of  adsorption,  should  exhibit  very  little  differ¬ 
ence  in  behaviour.  With  sodium,  definite  results 
were  not  obtained.  A.  S.  Corbet. 

Formation  of  gold  from  mercury.  A.  Miethe 
and  H.  Stammreicsh  (Z.  anorg.  Chem.,  1926,  158, 
185 — 243). — Passage  of  electric  discharges  through 
mercury  vapour  frequently  resulted  in  the  appear¬ 
ance  of  gold.  Experiments  in  liquid  dielectrics,  such 
as  paraffin,  water,  etc.,  gave  positive  results,  but  only 
traces  of  gold  resulted  from  electric  discharges  in 
gaseous  dielectrics  such  as  carbon  dioxide  and  hydro¬ 
gen.  Traces  of  gold  only  were  found  by  spark  dis¬ 
charges  through  solid  paraffin  and  through  quartz 
and  by  conduction  experiments  through  iron.  The 
passage  of  a  current  through  a  long  mercury  column 
gave  negative  results.  In  general,  the  analytical 
procedure  was  that  adopted  previously  (Stammreich, 
A.,  1925,  ii,  1208). 
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Although  the  majority  of  a  large  number  of  experi¬ 
ments  were  negative,  some  series  were  almost  exclus¬ 
ively  positive  and  the  results  indicate  a  close  depend¬ 
ence  of  the  appearance  of  gold  on  the  nature  of  the 
electric  discharge.  The  most  favourable  conditions, 
however,  are  not  yet  definitely  known. 

A.  S.  Corbet. 

Magnesium-silver  alloys.  P.  Lafeitte  (Bull. 
Soc.  chim.,  1927,  [iv],  41,  32 — 34). — Ethyl  iodide  and 
anhydrous  ether  extract  all  the  magnesium  from 
magnesium  alloys  containing  not  more  than  74-5% 
of  silver,  irrespective  of  whether  it  is  combined  or 
not.  S.  K.  Tweedy. 


Behaviour  of  sparingly  soluble  metallic  oxides 
in  solutions  of  their  salts.  Magnesium  oxide. 

I.  W,  Feitknecht. — See  B.,  1927,  73. 


Volatile  barium  sulphate.  F.  L.  Hahn, — See 
B.,  1927,  106. 


Salts  of  hydrofluoboric  acid.  II.  H.  Funk 
and  F.  Binder  (Z.  anorg.  Chcra.,  1926,  159,  121— 
124;  cf.  A.,  1926,  1015). — The  following  sails  of 
hydrofluoric  acid  have  been  prepared  and  analysed : 
Mn(BF4)2,6H20;  Cu(BF4)2,6H20 ;  T1(BF4),H20; 

Ag(BF4),AgF,HF,5H20 ;  Pb(BF4)2,PbF2,5H20  (also 
the  corresponding  stannous  salt,  wbicb  was  too  un¬ 
stable  to  give  a  satisfactory  analysis),  N2H4,HBP4, 
and  be.nze.ned.  iazon ium  fiuoborate.  The  fiuoborates  of 
the  heavy  metals  are  characterised  by  tbeir  great 
solubility,  deliquescence,  and  instability  at  higher 
temperatures.  The  hydrazine  and  diazonium  salts 
may  be  included  among  the  alkali  salts;  they  give 
anhydrous  crystals  and  are  not  hygroscopic. 

M.  Carlton. 

Recovery  of  alumina  from  natural  silicates. 
H.  Kassler.— See  B.,  1927,  105. 


Reaction  of  11  aluminon  ”  with  hydroxides  of 
scandium,  gallium,  indium,  thallium,  and 
germanium.  R.  B.  Corey  and  H.  W.  Rogers  (J. 
Amer.  Chem.  Soc.,  1927,  49,  216— 217).— Scandium 
produces  a  red  lake  with  “  aluminon  ”  (cf.  Middleton, 

A. ,  1926,  930)  which  is  insoluble  in  ammonia  solu¬ 

tion,  but  is  readily  soluble  in  ammonium  carbonate 
solution.  Gallium  lake  forms  slowly,  but  otherwise 
resembles  the  aluminium  lake.  Indium  gives  a  red 
solution,  which  is  fairly  stable  in  presence  of  am¬ 
monia,  hut  is  decolorised  by  ammonium  carbonate. 
The  lake  of  tervalent  thallium  forms  with  difficulty 
and  is  unstable  both  in  ammonia  and  ammonium 
carbonate  solutions.  Germanium  forms  no  stable 
lake,  although  the  solution  becomes  distinctly  turbid 
on  keeping.  S.  K.  Tweedy. 

Fixation  of  nitrogen  as  aluminium  nitride. 
H,  J.  Krase,  J.  G.  Thompson,  and  J.  Y.  Yee. — See 

B. ,  1927,  73. 

Constitution  of  N,04  and  N2Os ;  additive 
compounds  of  nitro-  and  nitroso-compounds 

with  tin  and  titanium  tetrachlorides.  H.  Reih- 
len  and  A.  Hake  (Annalen,  1927,  452,  47 — 67). — 
Experiments  on  the  structure  of  nitrogen  tetroxide 

which  involve  fission  ( e.g .,  Wieland,  A.,  1921,  i,  778) 
can  give  no  satisfactory  results.  The  N204  molecule 
has  now  been  studied  as  a  whole  in  additive  com¬ 
pounds,  in  which  it  behaves  as  (0I)2N-0*N.'0.  Co¬ 


ordination  compounds  of  nitro-compounds  are  first 
investigated those  with  aluminium  halides  are 
unsuitable,  owing  to  the  variability  of  the  co-ordina¬ 
tion  valency,  and  hcnco  stannic  chloride  and  titanic 

chloride,  in  which  it  is  always  six,  were  used.  The 
following  compounds  were  obtained  as  crystalline 

solids :  nitrobenzene  stannic  chloride,  Ph-N02,SnCl4, 
ra.  p.  11°,  and  titanic  chloride,  m.  p.  77-5°;  m-dinitro- 
benzene  ditiianic  chloride,  C6H4(N02)2,2TiCl4,  m.  p. 
64° ;  -p-dinitrobenzene  titanic  chloride,  C8H4(N02)2,TiCl4. 
The  tifanic  compounds  are  all  yellow,  as  are  nitro- 
methane  titanic  chloride,  m.  p.  48°,  and  nitroelhane 
titanic  chloride,  m.  p.  51°,  which  can  be  sublimed 
without  decomposition,  and  must  ho  derivatives  of 
the  true  nitro-forms  of  nitromethane  and  nitroethane ; 
they  show  that  the  nitro-group,  and  not  the  aromatic 
nucleus,  is  responsible  for  co-ordination  in  the  other 
compounds.  In  preparing  tho  nitromethane  com¬ 
pound,  a  white  solid  was  always  obtained, 
CH304NCl4Ti2,  regarded  as  nitromethane  di-lilanic  oxy¬ 
chloride,  NMe[X)  .  .  .  TiOCl2]2.  The  above  compounds 
show  that  the  nitro-group  can  combine  with  1  mol.  of 
stannic  or  titanic  chloride,  and  thus  supplies  two 
co-ordination  valencies. 

The  nitroso-group  behaves  differently.  Nitroso- 
benzene  yields  an  amorphous  di-nitrosobenzene  stannic 
chloride,  and  with  titanic  chloride,  yellow  and  red 
amorphous  products.  Nitrosyl  chloride  gives  di- 
nitrosyl  stannic  chloride  or  titanic  chloride  (cf. 
Weber,  Annalen,  1863,  118,  476).  The  latter  is  also 
obtained  by  the  action  of  tetranitromethane  on  titanic 
chloride,  in  which  titanic  carbonato-chloride  and  nitric 
oxide  are  formed,  or  very  slowly  by  tho  action  of  chloro- 
trinitromethane.  These  compounds  indicate  that  tho 
nitroso-group  supplies  one  co-ordination  valency. 
Accordingly,  if  nitrogen  tetroxide  is  symmetrical,  it 

should  give  a  complex,  C14M"-Cq^N — Nc*Cq  >MC14 ; 

if  it  is  nitronitrite,  C14M[.  .  .  OlN’O’N^^Q.^'MClJg. 

It  is  found  that  at  0°  in  carbon  disulphide  a  brown 
bis(nitrogen  tetroxide)  tri-stannic  chloride,  OgN4Cl12Sn3, 
is  obtained,  showing  that  nitrogen  totroxide  reacts  in 
tho  second,  nitronitrite  form.  If  excess  of  solid 
nitrogen  tetroxide  is  added  to  stannic  chloride  at 
—60°  and  tho  mixture  is  allowed  to  warm  up  in  a 
freezing  mixture,  a  yellow  tri(nitrogen  tetroxide) 
bis-stannic  chloride,  012NBCl8Sn2,  is  obtained.  A 
titanic  analogue  of  the  latter  is  apparently  formed, 
but  this  decomposes  in  tho  presence  of  nitrogen 
tetroxide  to  give  titanic  ( tetra)nitrate ,  Ti(NOa)4, 
stable  yellow  crystals,  decomposed  by  water. 

Nitric  oxide  and  nitrous  oxide  do  not  combine  with 
stannic  or  titanic  chloride,  even  at  —25°  (cf.  Kuhl- 
mann,  Annalen,  1841,  39,  319;  carbon  monoxide  is 
similarly  inert).  Nitrogen  pentoxido  is  decomposed 
by  stannic  and  titanic  chlorides. 

Nitrogen  trioxide  reacts  at  —40°  with  stannic 
chloride  in  carbon  tetrachloride  to  give  an  almost 
colourless  product,  which  may  he  derived  from  a 
colourless  tautomeric  form  of  the  oxide,  OIN’ONIO. 

E.  W.  Wionall. 

Addition  of  nitrosyl  chloride  to  metallic  salts. 
H.  Gall  and  H.  Mengdehl  (Ber.,  1927,  60,  [B\ 
86 — 91). — The  action  of  nitrosyl  chloride  on  metallic 
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halides  consists  in  the  primary  formation  of  an 
additive  product,  which  may  be  stable  or' may  become 
transformed  into  the  compound  of  nitric  oxide  and  the 
higher  chloride  by  transference  of  the  chlorine  atom 
from  the  nitrosyl  chloride  to  the  metal.  If  the  latter 
compound  is  unstable,  nitric  oxide  is  evolved,  and  the 
residual  higher  chloride  may  unite  with  nitrosyl 
chloride.  The  compound,  MnCl3NO,  obtained  from 
manganous  chloride  and  nitrosyl  chloride  at  — 10°,  is 
immediately  decomposed  by  water  with  evolution  of 
nitrous  fumes,  and,  when  heated,  affords  nitric  oxide, 
chlorine,  and  manganous  chloride.  Under  similar 
conditions,  cuprous  chloride  gives  the  compound 
CuCl2,NO,  decomposing  when  heated  with  evolution 
of  pure  nitric  oxide  and  yielding  a  dark  blue  solution 
in  a  little  acetone  or  alcohol  (cf.  Manchot,  A.,  1914,  ii, 
567).  Sublimed  ferrous  chloride  yields  the  substance 
FeCL.NOCl  (cf.  Sudborough,  J.C.S.,  1891,  59,  655), 
which  is  a  secondary  product,  since  evidence  of  the 
existence  of  the  substance  FeCl3,NO  is  also  adduced. 
Antimony  trichloride  affords  the  compound  ,SbCls,N  OC1 , 
whereas  the  substance  A1C13,N0C1  is  obtained  from 
aluminium  chloride.  Mercurous  chloride  is  slowly 
converted  into  the  compound  HgCla,NOCl,  which  is 
also  derived  from  mercuric  chloride.  The  individual 
nature  of  the  compounds  is  established  by  measure¬ 
ment  of  the  vapour  tension  at  a  constant  temper¬ 
ature.  H.  Wren. 


Ammonium  monometaphospliate .  Phosphate. 
III.  S.  J.  Kiehl  and  T.  M.  Hill  (J.  Amer.  Chem. 
Soc.,  1927,  49,  123 — 132). — Ammonium  monometa- 
phospMte  was  prepared  as  white,  monoclinic  crystals, 
d  2-2084,  from  the  sodium  salt  by  way  of  the  lead 
salt.  The  procedure  is  described  in  detail.  The 
solubility  of  the  salt  is  25 — 30  g.  per  100  c.c.  of  water 
at  the  ordinary  temperature,  the  solution  being 
neutral  to  litmus  and  precipitating  insoluble  mono¬ 
metaphosphates  of  some  heavy  metals  from  solutions 
of  their  salts.  The  conductivities  at  25°  of  solutions 
of  ammonium  and  sodium  monometaphosphates  are 
recorded.  S.  K.  Tweedy. 

Formation  of  polythionates.  E.  Josephy  and 
E.  H.  Riesenfeld  (Ber.,  1927,  60,  [JB],  252—254).— 
The  reaction  between  thiosulphate  and  sulphur 
dioxide,  which  with  the  potassium  salt  gives  pure 
potassium  trithionate,  with  the  aniline  salt  affords 
homogeneous  aniline  tetratkionate,  thus  giving  a 
simple  method  for  the  preparation  of  the  latter  sub¬ 
stance.  The  possibility  of  separating  tri-  or  tetra- 
thionate  from  the  same  solution  according  to  the 
nature  of  the  cation  is  due  to  the  presence  of  all 
three  polythionates  and  crystallisation  of  the  most 
sparingly  solublo  salt.  Aniline  pentathionate  is  pre¬ 
pared  from  its  components.  H.  Wren. 

Colour  of  selenium  dioxide.  J.  Meyer  and  M. 
Lanqner  (Ber.,  1927,  60,  [B],  285).— Selenium  di¬ 
oxide  melts  to  an  orange-yellow  liquid  when  heated 

and  gives  a  yellowish-green  vapour.  The  change  is 
reversible  and  not  attributable  to  dissociation  into 
selenium  and  oxygen.  Solutions  of  the  oxide  in 
warm,  concentrated  sulphuric  or  selenie  acid  are 
distinctly  yellow,  but  become  lighter  in  colour  when 
cooled.  H,  Wren. 


Heterotri-acids  and  heterotri-salts.  IV.  G. 
Canneri  (Gazzetta,  1926,  56,  871 — 889;  cf.  A., 
1926,  258;  this  vol.,  33). — Most  of  the  analytical 
data  for  salts  of  complex  tri-acids  are  too  complicated 
for  deductions  of  structure  to  be  made;  this  is  due 
to  mixed  crystal  formation.  Crystallographic  study 
shows  that  ammonium  tungstovanado-phospkates  and 
-arsenates  retain  an  isomorphous  tetragonal  structure 
under  considerable  variations  in  composition;  vari¬ 
ations  in  density  are  continuous.  Ammonium  tungsto- 
vanadophosphate  gives  an  insoluble,  red,  crystalline 
barium  salt  from  which,  the  free  acid  is  obtained  in 
red,  tetragonal  crystals,  in  which  the  ratio  W03  :  V205 
varies  roughly  between  2  and  5  by  weight.  Corre¬ 
spondingly,  preparations  of  tungstovanadoarsenic  acid 
are  made.  These  two  acids  form  mixed  crystals 
among  one  another,  as  do  then  ammonium  salts. 
Similar  mixed  crystals  of  tungstovanado-  with  the 
corresponding  molybdovanado-phosphates  or  -arsen¬ 
ates,  and  of  all  four  salts  together,  are  obtained ;  the 
general  type  is  thus 

,As)(MoaO7,W,O7),(\r20r)y],rtH2O. 

E.  W.  WlGNALL. 

Univalent  manganese.  W.  Manchot  and  H. 
Gall  (Ber.,  1927,  60,  [2J],  191— 194).— Potassium 
manganocyanide  is  reduced  by  aluminium  filings  or 
Devarda’s  alloy  in  aqueous-alkaline  solution  under 
definite  conditions  of  temperature  to  the  compound 
K^MnJCNJa.  The  new  compound  is  oxidised  with 
extraordinary  ease,  and  decomposes  water,  rapidly 
in  boiling,  slowly  in  cold  solution,  with  evolution  of 
hydrogen.  It  is  distinguished  from  the  mangano¬ 
cyanide,  itself  a  powerful  reducing  agent,  by  its 
ability  to  bleach  litmus,  its  intensely  blue  colour  with 
hydrogen  peroxide,  red  colour  with  antkraquinone 
and  alcohol,  precipitation  of  lead  and  cadmium  from 
solutions  of  their  salts,  and  reduction  of  Nylander’s 
bismuth  rcagont.  H.  Wren. 

Action  of  high  temperatures  on  some  metallic 
sulphides.  Picon  (Compt.  rend.,  1927,  184,  98 — 
99). — Metallic  sulphides  having  the  formulae  FeS, 
MnS,  and  CrS13-  were  heated  in  a  furnace  in  a  carbon 
tube  under  a  vacuum  of  0-001  mm.  of  mercury.  The 
iron  sulphide  dissociated  into  its  elements  between 
1100°  and  1600°;  manganese  sulphide  volatilised 
without  decomposition  at  1375°;  chromium  sulphide 
gradually  lost  its  sulphur  from  1350°,  and  melted  at 
1550°  (the  m.  p.  of  the  monosulphide).  The  com¬ 
position  then  corresponded  with  the  formula  CrSx.06. 
The  sulphides  are  thus  more  stable  than  the  corre¬ 
sponding  oxides.  J.  Grant. 

Nickel  carbide.  G.  Meyer  and  F.  E.  C.  Scheffer 
(Rec.  trav.  chim,,  1927,  46,  1 — 7 ;  cf.  this  vol.,  29). — 
A  mixture  of  nickel  oxide  and  asbestos  was  treated 
with  hydrogen  at  270°  and  after  reduction  the  hydro¬ 
gen  was  replaced  by  carbon  monoxide,  which  was 
passed  for  some  hours  at  250°.  The  resulting  pro¬ 
duct  contained  one  or  more  carbides  of  nickel  and 
gave  a  mixture  of  hydrogen  and  hydrocarbons  when 
treated  with  hydrochloric  acid.  No  perceptible 
amount  of  nickel  carbonyl  was  present.  Previous 
work  ( loc .  c it.)  indicated  that  nickel  carbide  should 
have  a  dissociation  temperature  of  about  420°,  in 
agreement  with  which  the  above  treatment  at  high 
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temperatures  (700°)  gives  a  mixture  of  nickel  and 
carbon  only,  the  product  being  unaffected  by  hydro¬ 
chloric  acid  owing  to  envelopment  of  the  nickel  grains 
by  carbon.  The  formation  of  the  carbide  may  be 
represented  3Ni-f-2C0=Ni*C-f-C02,  whilst  at  high 
temperatures  the  nickel  acts  as  a  catalyst  for  the 
action  2C0^=^C02-|-C,  The'gases  evolved  when  the 
carbide  is  treated  with  acid  are  complex  and  contain 
both  methane  and  unsaturated  hydrocarbons. 

W.  Hume-Rothery. 

Sources  of  error  in  quantitative  chemical 
analysis  by  means  of  X-ray  emission  spectra. 
H.  Stentzing  (Physikal.  Z.,  1926,  27,  844). — The 

technique  is  described.  R.  A.  Morton. 

Method  of  micro -titration.  E.  Schilov  [in  part 
with  Z.  A.  Ossennova]  (Z.  anal.  Chem.,  1927  ,  70, 
23 — 34). — A  burette  for  micro-titrations  comprises  a 
1  c.c.  calibrated  pipette  without  stopcock,  but  con¬ 
nected  at  its  upper  end  by  means  of  a  piece  of  rubber 
tubing  with  a  manometer  filled  with  a  50%  solution 
of  barium  bromide.  By  raising  one  arm  of  the  mano¬ 
meter,  liquid  is  delivered  from  the  pipette  in  any 
desired  quantity;  conversely,  by  lowering  this  arm 
with  the  tip  of  the  pipette  in  the  titrating  solution, 
the  pipette  majr  be  refilled.  Arrangements  for  clean¬ 
ing  the  pipette  and  for  filling  it  directly  from  the 
stock  bottle  are  described  and  illustrated,  and  examples 
of  its  use  in  volumetric  analysis  are  given. 

A.  R.  Powell. 

Rapid  calibration  of  micro-burettes.  E. 
Schilov  (Z.  anal.  Chem.,  1927,  70,  35 — 38). — Micro¬ 
burettes  may  be  calibrated  in  a  similar  ivay  to 
capillary  tubes  by  displacement  of  a  column  of  mer¬ 
cury  supported  between  two  columns  of  water,  pro¬ 
vided  that  the  boro  of  the  burette  is  less  than  3  mm. 
in  diameter.  The  mercury  column  is  caused  to  move 
by  adjusting  the  manometer  (cf.  preceding  abstract). 
Eor  details  of  the  actual  procedure  and  method  of 
calculating  the  results,  the  original  must  be  consulted. 

A.  R.  Powell. 

Colorimetric  determination  of  hydrogen-ion 
concentration.  J.  H.  Shaxby  and  O.  M.  Jones 
(J.  Physiol.,  1926,  61,  Proc,,  xxvi — xxvii). — Dale 
and  Evans’  method  of  the  determination  of 
hydrogen-ion  concentration  is  liable  to  error  result¬ 
ing  from  the  use  of  unequal  depths  of  liquid  in  the 
two  tubes.  A.  A.  Eldridge. 

Determination  of  hydrogen-ion  concentration 
with  colloid  membranes  containing  indicators. 
P.  Wulff  (Kolloid-Z.,  1926,  40,  341— 342).— A 
method  is  described  in  which  the  indicator  is  adsorbed 
by  a  colloid  membrane,  which  is  dipped  in  the  solu¬ 
tion  to  be  examined.  On  withdrawal,  the  colour  is 
compared  with  a  series  of  standard  colours. 

E.  S.  Hedges. 

Use  of  the  quinhydrone  electrode  in  electro¬ 
metric  titrations.  A.  J.  Rabinouttsch  and  V.  A. 
Kargin  (Z.  Elektrochem.,  1927,  33,  11 — 14).— Limits 
to  the  accuracy  of  electrometric  titrations  of  acids 
with  alkali  hydroxides  using  the  quinhydrone  elec¬ 
trode  have  been  investigated.  Not  only  does  the 
quinhydrone  electrode  ahvays  give  pu  values  which 
are  too  low'  in  solutions  more  alkaline  than  about 
pa  8,  but  also  in  insufficiently  buffered  solutions  of 


w'eak  acids  such  errors  appear  at  lower  pa  values, 
e.g.,  around  pa  6.  Since  the  titration  curves  of  such 
acids  do  not  become  vertical  until  the  neutral  point 
is  approached  and  the  vertical  portion  is  short,  the 
observed  titration  values  will  tend  to  be  high.  The 
weaker  is  the  acid  the  greater  becomes  the  error.  But, 
since  for  a  given  acid  the  error  (in  terms  of  equivalents 
of  alkali)  is  practically  constant,  it  becomes  important 
only  when  very  small  quantities  of  the  acid  are  being 
titrated,  e.g.,  it  is  negligible  when  20 — 50  c.c.  of 
0-lAT-acetic  acid  are  titrated  with  0  J — 0-5AT-potassium 
hydroxide.  Good  results  are  usually  obtained  in  the 
titration  of  animal  fluids  owing  to  their  being  well 
buffered.  No  error  arises  with  strong  acids,  since 
their  titration  curves  become  vertical  at  relatively 
low  pa  values.  The  above  inaccuracies  are  attributed 
to  the  slightly  acidic  character  of  quinol,  the  ionis¬ 
ation  of  which  not  only  furnishes  hydrogen  ions  to 
the  solution,  but  also  causes  a  shift  in  the  quinol- 
quinone  equilibrium  on  which  the  potential  of  the 
electrode  depends.  Purity  of  the  quinhydrone  is 
important,  since  the  presence  of  acid  oxidation  pro¬ 
ducts  may  cause  errors  even  in  the  titration  of  strong 
acids.  H.  J.  T.  Ellingham. 

Correction  for  the  new  citrate  buffer  solutions. 
I.  M.  Ivolthoff  and  J.  J.  Vleeschouwer  (Chem. 
Weekblad,  1927,  24,  78;  cf.  A.,  1926,  1220).— 
The  figures  previously  given  u^ero  based  on  the 
assumption  that  the  potassium  citrate  used  was 
anhydrous;  it  is  now  found  that  the  monohydrate 
was  employed.  Corrected  tables  are  given. 

S.  I.  Levy. 

Employment  of  the  quinhydrone  electrode  in 
solutions  of  low  buffer  capacity.  I.  M.  Kolthoff 
and  W.  Bosch  (Chem.  Weekblad,  1927,  24,  78 — 80). — 
Quinhydrone  prepared  by  the  oxidation  of  quinol 
with  ferric  alum  gives  low  pa  values  with  solutions 
having  low  buffer  capacity ;  for  such  solutions  more 
accurate  figures  are  obtained  by  use  of  quinhydrone 
obtained  from  alcoholic  solutions  of  quinol  and 
quinone.  The  solution  to  be  examined  should  be 
shaken  with  the  quinhydrone,  the  measurement 
taken,  the  liquor  poured  off  and  replaced  by  fresh 
solution,  this  being  continued  until  constant  values 
are  obtained.  S.  I.  Levy. 

Measurement  of  moisture  content.  H.  Ebert 
(Physikal.  Z.,  1926,  27,  869 — 870). — The  aspiration 
psychrometer  of  Assmann  gives  values  for  moisture 
W'hich  are  correct  wdien  the  moisture  content  is  high, 
hut  u'hen  it  is  low  the  results  err  on  the  high  side. 

R.  A.  Morton. 

Automatic  apparatus  for  the  determination  of 
water.  R.  Kattwinkel. — See  B.,  1927,  63. 

Sensitiveness  of  some  reagents  for  gaseous 
hydrogen  sulphide.  M.  Wilmet  (Compt.  rend., 
1927,  184,  287— 289).— The  sensitiveness  towards 
hydrogen  sulphide  of  lead  and  cadmium  acetates, 
lead  nitrate,  and  copper  sulphate  impregnated  on 
filter-papers,  and  strips  of  silver  or  copper  polished 
by  various  means,  has  been  tested  by  observing  the 
time  elapsing  before  stains  are  produced  w'hen  the 
reagents  are  suspended  in  a  still  or  moving  atmo¬ 
sphere  of  gas.  Lead  acetate  (10%  solution)  is  the 
best  reagent  if  used  on  filter-paper  9  sq.  mm.  in  area. 
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Tlio  method  may  be  made  roughly  quantitative  by 
standardising  the  conditions,  and  the  dynamic  method 
will  then  determine  the  amount  of  air  containing 
0-1  mm.3  of  gas.  The  sodium  nitroprusside,  Lauth’s 
violet,  and  methylenc-blue  tests  are  least  trust¬ 
worthy,  whilst  copper  or  brass  strips  respond  only 
for  concentrations  at  which  the  gas  is  harmless  to 
man.  The  odour  is  detectable  for  concentrations 
down  to  1  :  700,000.  J.  Grant. 

Reaction  between  elementary  phosphorus  and 
potassium  iodate  and  its  utilisation  in  the 
volumetric  determination  of  phosphorus.  T.  F. 
Buehrer  and  O.  E.  Schttpp,  jun.  (J.  Amer.  Chem. 
Soc.,  1927,  49,  9 — 15). — The  phosphorus  is  heated  in 
a  reflux  apparatus  for  3 — 4  hrs.  with  potassium 
iodate,  dilute  sulphuric  acid,  and  a  small  volume 
(2  c.c.)  of  carbon  tetrachloride.  The  liberated  iodine 
is  then  distilled  into  slightly  insufficient  standard 
sodium  thiosulphate  solution  at  0°,  the  slight  excess 
of  iodine  being  determined  by  titration.  The  result 
is  checked  by  titration  of  the  excess  of  iodate  remain¬ 
ing  in  the  distillation  flask.  The  accuracy  is  about 
0-3%.  The  nature  of  the  reactions  involved  is  dis¬ 
cussed.  *  S.  K.  Tweedy. 

Separation  of  phosphoric  acid  in  qualitative 
analysis  by  means  of  zirconium  salts.  F. 
Oberhauser  (Ber.,  1927,  SO,  [J5],  3G — 42;  cf.  Curt- 
man,  Margulies,  and  Plechner,  A.,  1925,  ii,  08). — 
Zirconium  hydroxide  is  appreciably  soluble  in  dilute 
hydrochloric  acid  in  which  zirconium  phosphate  does 
not  dissolve.  In  the  presence  of  the  hydroxide  and 
hydrochloric  acid,  zirconium  phosphate  yields  a 
soluble  complex  salt  in  which  the  phosphate  radical 
cannot  be  detected  by  ammonium  molybdate  except 
after  repeated  evaporation  with  much  concentrated 
nitric  acid.  In  qualitative  analysis,  the  separation 
of  phosphate  is  effected  by  addition  of  saturated 
zirconium  nitrate  or  oxychloride  and  ammonium 
chloride  to  the  oxidised  solution  from  which  the 
customary  metals  and  nickel  and  cobalt  have  been 
separated ;  the  solution  is  heated  to  incipient  boiling, 
made  alkaline  with  ammonia,  boiled  for  3  min.,  and 
rendered  distinctly  acid  with  acetic  acid.  The  pre¬ 
cipitate  contains  all  the  phosphate  as  basic  zirconium 
phosphate,  excess  of  the  reagent  as  the  hydroxide, 
and  the  greater  part  of  the  iron,  aluminium,  and 
chromium ;  zinc,  manganese,  the  alkaline-earth 
metals,  magnesium,  the  alkali  metals,  and  small 
amounts  of  iron,  aluminium,  and  chromium  are  present 
as  acetates  in  the  filtrates.  The  precipitated  zir¬ 
conium  phosphate  appears  to  have  the  composition 
4 Zr (OH ) PO,. , 3Zr (H P04 ) , ,  and  to  pass  when  ignited 
into  the  salt,  2Zr02,SZrP207.  Zirconium  may  be 
determined  by  means  of  an  excess  of  phosphate  in 
concentrated  hydrochloric  acid  solution  in  presence 
of  metals  of  the  ammonium  sulphide  and  carbonate 
group.  The  method  is  not  adapted  to  the  deter¬ 
mination  of  phosphate.  H.  Wren. 

Electrolytic  determination  and  separation  of 
arsenic,  antimony,  and  tin.  A.  Schleicher  and 
L.  Toussaint  (Z.  anorg.  Chem.,  1927,  159,  319 — 
324). — The  mixture  of  salts  is  dissolved  in  concen¬ 
trated  hydrochloric  acid,  with  addition  of  hydrazine 
sulphate  and  a  little  potassium  bromide,  and  arsenious 


chloride  is  distilled  off  in  an  air-stream  at  the  tem¬ 
perature  of  the  water-bath.  Arsenic  is  determined 
in  the  distillate  by  direct  titration  with  OTiV-potass- 
ium  bromate;  antimony  and  tin  are  determined  in 
the  residue  electrolytically.  The  residue  is  neutral¬ 
ised  with  sodium  hydroxide  until  a  turbidity  is  pro¬ 
duced,  and  the  incipient  precipitate  is  just  redissolved 
in  hydrochloric  acid.  Excess  of  hydrochloric  acid 
may  not  be  used,  or  the  deposited  antimony  will 
contain  antimony  chloride.  A  cathode  potential  of 
0-28 — 0-35  volt  (against  the  calomel  electrode)  is 
used  for  the  deposition  of  antimony,  the  solution 
being  kept  at  CO — 70°.  The  deposition  of  tin  com¬ 
mences  at  a  cathode  potential  of  0-6  volt,  and  -the 
temperature  is  lowered  to  35°,  with  addition  of  a 
little  hydroxylamine  hydrochloride.  The  whole  pro¬ 
cess  can  bo  performed  in  3  hrs.  The  separation  of 
antimony  and  tin  can  be  carried  out  between  the 
limits  Sb  :  Sn— 100  :  1  and  1  :  100. 

E.  S.  Hedges. 

Iodometric  titrations.  II.  Determination  of 
arsenate.  K.  Bottger  and  W.  Bottger  (Z.  anal. 
Chem.,  1927,  70,  97—109;  cf.  A.,  1926,  1221).— By 
carrying  out  the  iodometric  titration  of  arsenate  in 
concentrated  hydrochloric  acid  solutions,  considerable 
economy  may  be  effected  in  the  amount  of  iodide 
required,  and  disturbing  influences  caused  by  the 
separation  of  insoluble  iodides  (e.g.,  lead  iodide)  are 
avoided.  For  the  determination  of  arsenic  acid  in 
commercial  lead  arsenate  preparations,  0-5  g.  is  shaken 
in  a  stoppered  flask  with  30  c.c.  of  cold  hydrochloric 
acid  ( d  T19),  0-5  g.  of  potassium  iodide  is  added  and, 
after  15  min.,  the  liberated  iodine  is  titrated  with 
0-LV-thiosulphatc.  When  only  very  small  quantities 
of  arsenic  acid  are  being  determined,  an  atmosphere 
of  carbon  dioxide  is  essential  for  accurate  results,  as 
iodine  is  liberated  by  the  action  of  the  air  on 
strongly  acid  iodide  solutions.  A.  R.  Powell. 

Analysis  of  silicates.  A.  Lassie ur. — See  R., 
1927,  108. 

Analysis  of  rock  salt.  W.  Toeldtb. — See  B., 
1927,  106. 

Analysis  of  rubidium  and  csesium.  L.  Moser 
and  E.  Ritschel  (Z.  anal.  Chem.,  1927,  70,  184 — 
189). — The  results  of  a  critical  examination  of  the 
methods  of  separating  rubidium  and  caesium  from 
potassium  and  from  each  other  described  by  Strecker 
and  Diaz  (A.,  1926,  261)  are  recorded.  The  alcohol 
separation  of  potassium  and  rubidium  chlorides  gives 
high  and  irregular  figures  for  potassium,  the  chloro- 
stannate  method  good  results  only  when  little 
rubidium  is  present  with  much  potassium,  and  the 
antimony  chloride  precipitation  of  caesium  very 
erratic  results  even  under  carefully  controlled 
conditions.  A,  R,  Powell. 

Volumetric  determination  of  calcium  by 
precipitation  as  oxalate  and  titration  with 
permanganate.  F.  L.  Hahn  and  G.  Weiler  (Z. 
anal.  Chem.,  1927,  70,  1 — 22). — Precipitation  of 
calcium  oxalate  with  an  excess  of  ammonium  oxalate 
in  neutral  or  ammoniacal  solution  yields  a  pre¬ 
cipitate  which  may  contain  a  certain  amount  of  a 
basic  salt,  of  a  double  salt,  or  of  mixed  crystals,  so 
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that,  whether  the  precipitate  is  titrated  directly  with 
permanganate  or  the  excess  of  ammonium  oxalate  in 
the  filtrate  is  determined,  incorrect  results  are  obtained 
for  calcium.  Pure  calcium  oxalate  may,  however, 
be  precipitated  from  a  solution  containing  5  c.e.  of 
{}•  1  iV-hydrochloric  acid  and  10  c.c.  of  2JV-ammonium 
chloride  per  100  c.c.  by  the  addition  of  a  slight  excess 
of  ammonium  oxalate  to  the  boiling  solution,  followed 
by  ammonia  to  neutrality.  Ammonium  acetate  may 
replace  the  ammonium  chloride  and  10  c.c.  of  glacial 
acetic  acid  the  hydrochloric  acid.  Better  results  are 
obtained  by  using  a  known  volume  of  ammonium 
oxalate  solution  and  titrating  the  excess  in  an  aliquot 
part  of  the  filtrate,  as  calcium  oxalate  has  a  tendency 
to  hydrolyse  on  washing.  A.  R.  Powell. 

Determination  [and  separation]  of  calcium, 
strontium,  and  barium.  L.  Szebelledy  (Z.  anal. 
Chem.,  1927,  70,  39 — 55). — The  accuracy  of  Winkler’s 
methods  for  the  determination  of  calcium  as 
CaC204,H20  (A.,  1919,  ii,  34),  strontium  as  SrC204,H20 
(ibid.,  1918,  ii,  241),  and  barium  as  chromate  (Z.  angew. 
Chem.,  1917,  30,  301)  and  as  sulphate  (A.,  1921,  ii, 
62)  has  been  tested  and  his  correction  factors  have 
been  confirmed.  For  the  separation  of  calcium  from 
barium  and  strontium,  the  nitrate  solution  is  evapor¬ 
ated  to  dryness  and  the  residue  heated  for  30  min.  at 
132°,  then  for  the  same  time  at  180°.  The  mass  is 
extracted  twice  with  2-5  c.c.  of  absolute  alcohol,  then 
once  with  5  c.c.  of  isobutyl  alcohol,  the  residue  is 
dissolved  in  water,  and  evaporation,  heating,  and 
extraction  are  repeated,  and,  finally,  the  insoluble 
portion  is  redissolved  in  water  for  the  separation  of 
barium  and  strontium.  The  alcoholic  filtrates  are 
evaporated  in  a  tared  crucible  and  the  residual  calcium 
nitrate  is  converted  into  sulphate  by  heating  with 
five  times  its  weight  of  ammonium  sulphate.  Barium 
is  separated  from  strontium  by  adding  15  c.c.  of 
JV-acetic  acid  and  5  g.  of  ammonium  chloride  to  the 
nitrate  solution,  heating  to  boiling,  and  adding  slowly 
10  c.c.  of  10%  potassium  chromate  solution.  The 
precipitate  is  collected  next  day  on  a  Gooch  crucible, 
washed  with  hot  water,  dried  at  132°,  and  weighed  as 
barium  chromate.  Strontium  is  recovered  from  the 
filtrate  by  adding  10  c.c.  of  iY-ammonia  solution, 
followed  by  10  c.c.  of  10%  potassium  oxalate  solution. 
The  latter  salt,  being  more  soluble  than  ammonium 
oxalate,  is  more  suitable  for  precipitation  of  calcium 
or  strontium  oxalates.  A.  R.  Powell. 

Titration  of  barium  ions.  R.  F.  Le  Guyon 
(Bull.  Soc.  chim.,  1927,  [iv],  41,  99—101;  cf.  A., 
1926,  927). — Neutral  solutions  of  barium  salts  may 
be  determined  volumetrically  by  titration  with  a 

standard  chromate  solution,  using  silver  nitrate  as 

an  internal  indicator.  S.  K.  Tweedy. 

Determination  of  lead  by  oxidation  with  per¬ 
sulphate.  P.  Ekwall  (Z.  anal.  Chem.,  1927,  70, 
1G1 — 179). — A  critical  examination  of  Samter’s 
method  of  determining  lead  by  oxidation  with  per¬ 
sulphate  in  ammoniacal  solution  (“  Analytische 
Schnellmethoden,”  Halle,  1911).  Under  no  modific¬ 
ation  of  the  conditions  could  a  better  conversion 
to  peroxide  be  obtained  than  97%,  the  precipitate 
invariably  containing  small  amounts  of  sulphate  and 


monoxide.  The  use  of  potassium  persulphate  in 
sodium  hydroxide  solution  gave  no  better  results. 

A.  R.  Powell. 

Spot  method  of  qualitative  analysis.  N.  A. 
Tananaiev  (J.  Russ.  Phys.  Chem.  Soc.,  1926,  58, 
219 — 222). — A  rapid  and  simple  systematic  method 
is  described  for  the  detection  of  metals  which  give 
colour  reactions,  in  presence  of  each  other.  A  drop 
of  a  solution  containing  aluminium,  chromium,  iron, 
cobalt,  nickel,  zinc,  manganese,  mercury,  lead,  silver, 
bismuth,  cadmium,  or  copper  is  brought  in  contact 
with  suitably  prepared  filter-paper  and  further  treated 
with  appropriate  reagents;  e.g.,  for  aluminium,  the 
paper  is  saturated  with  ferricyanide  solution,  and  the 
spot  of  solution  to  be  tested  is  treated  with  ammonia 
and  an  alcoholic  solution  of  alizarin.  A  pink  ring 
on  a  violet  background  is  obtained.  For  nickel,  the 
paper  is  saturated  with  sodium  phosphate  solution, 
and  the  spot  moistened  with  dimethylglyoxime  in 
alcohol,  a  pink  ring  being  developed. 

The  method,  which  is  sensitive  and  accurate,  has 
been  extended  to  other  elements  (cf.  Feigl,  A.,  1921,  ii, 
278;  1923,  ii,  508).  M.  Zvegintzov. 

Determination  of  ferrous  iron.  E.  Dittlep,  (Z. 
anorg.  Chem.,  1926,  158,  264 — 276). — The  hydrogen 
sulphide,  evolved  by  decomposition  of  minerals  and 
meteorites  containing  sulphur  with  mineral  acid,  is 
collected  and,  after  oxidation  by  nitric  acid,  deter¬ 
mined  as  sulphate  and  the  ferrous  salt  present  cal¬ 
culated  from  the  relation  FeS+H2S04=FeS04+H2S. 
During  the  decomposition  a  brisk  stream  of  carbon 
dioxide  passed  through  the  apparatus  prevents  any 
small  amount  of  magnetic  pyrites  from  being  attacked 
and  inhibits  any  reduction  which  may  otherwise 
result  from  the  reaction  Fe»(S04),+H2S— 2FeS04+ 
H,S04  +S.  a.  S.  Corbet! 

Electrometric  study  of  tungstic  acid.  H.  T.  S. 
Britton  (J.C.S.,  1927,  147 — 150). — A  solution  of 
tungstic  oxide  in  excess  of  sodium  hydroxide  was 
titrated  with  hydrochloric  acid.  A  sharp  diminution 
in  hydrogen-ion  concentration  occurred  when  the 
amount  of  hydrochloric  acid  necessary  to  react  with 
the  alkali  in  excess  of  that  required  to  form  the  normal 
sodium  tungstate  (Na2W04)  was  added.  This  explains 
the  successful  use  of  phenolphthalein  as  an  indicator 
for  the  titration  of  the  oxide.  The  inflexion  in  the 
hydrogen-ion  concentration  curve  indicates  that 
tungstic  acid  is  not  an  ordinary  dibasic  acid.  Meta- 
and  para-tungstates  are  assumed  to  contain  tungstic 
acid  either  in  a  polymerised  form  or  in  a  semi-colloidal 
form.  W.  Thomas. 

Titration  of  tin  with  ferric  chloride  using 
indigo-carmine  [as  internal  indicator].  W. 
Schluttig  (Z.  anal.  Chem.,  1927,  70,  55 — Gl). — 
Stannous  chloride  may  be  satisfactorily  titrated  with 
ferric  chloride  at  the  ordinary  temperature,  using 
indigo-carmine  as  indicator,  if  the  solution  contains 
at  least  half  its  volume  of  concentrated  hydrochloric 
acid.  The  ferric  chloride  solution  is  made  by  dis¬ 
solving  47  g.  of  the  commercial  salt  in  160  c.c.  of 
hydrochloric  acid  ( d  1-19)  and  diluting  to  1  litre,  and 
for  each  titration  10  drops  of  a  0-5%  solution  of 
indigo-carmine  are  used.  The  yellow  colour  of  the 
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indicator  becomes  pale  green  just  before  the  end-point 
is  reached ;  a  further  drop  or  two  of  the  ferric  chloride 
solution  produces  a  sharp  change  to  indigo-blue. 
Titrations  should  be  earned  out  in  an  atmosphere  of 
carbon  dioxide,  stannic  solutions  being  previously 
reduced  with  iron  or  aluminium  to  the  stannous 
state.  A.  R.  Powell. 

Electrometric  titration  of  dichromate  using 
potassium  ferrocyanide.  IC.  Someya  (Z.  anorg. 
Cliem.,  1926,  159,  158 — 160). — The  usual  apparatus 
for  electrometric  titration  was  employed,  using  as 
electrodes  a  bright  platinum  wire  and  a  calomel  half¬ 
electrode.  For  a  sharp  end-point,  the  temperature 
must  lie  between  40°  and  65°  and  the  amount  of  con¬ 
centrated  hydrochloric  acid  be  between  5  and  10  c.c. 
per  00  c.c.  of  the  total  volume.  Under  these  con¬ 
ditions,  a  sharp  fall  in  potential  of  about  250  millivolts 
is  obtained.  M.  Carlton. 

Separation  of  minute  quantities  of  gold  from 
ferric  oxide.  E.  Wichers  (Ind.  Eng.  Ohem.,  1927, 
19,  96). — The  approximate  determination  of  gold  (of 
the  order  0-005  mg.)  in  a  residue  consisting  mainly 
of  ferric  oxide  may  be  made  by  separating  the  ferric 
oxide  by  fusion  with  potassium  pyrosulphate.  The 
solution  of  the  sample  is  absorbed  on  filter-paper, 
which  is  burned  off  in  a  porcelain  crucible,  and  the 
residue  fused  with  about  20  g.  of  potassium  pyro¬ 
sulphate.  The  clear  mass  is  dissolved  in  water 
acidified  with  sulphuric  acid,  filtered  through  paper 
treated  with  paper  pulp,  and  wet  with  dilute  sulphuric 
acid.  A  very  small  amount  of  ferric  oxide  may  still 
be  present,  and  the  fusion  is  repeated  with  a  very 
small  quantity  of  pyrosulphate.  The  papers  are 
burned  off  and  the  slight  residue  is  digested  with 
chlorine  water.  On  the  addition  of  several  drops  of 
benzidine  reagent,  a  positive  test  for  gold  is  obtained, 
and  by  using  comparative  tests  with  known  quan¬ 
tities  of  gold  and  comparing  the  depth  of  colour,  the 
approximate  proportion  present  may  be  determined. 

D.  G.  Hewer. 

Hygrometer  employing  glycerol.  E.  Griffiths 
and  J.  H.  Awbery  (Proc.  Physical  Soc.,  1926,  39, 
79 — 84).— The  variation  of  refractive  index  of 
glycerol  solutions  in  equilibrium  with  air  of  various 
humidities  has  been  studied ;  the  time  for  equilibrium 
to  be  reached,  when  thin  films  of  glycerol  are  used, 
has  also  been  investigated.  A  hygrometer,  in  which 
the  refractive  index  of  a  thin  glycerol  film  is  measured, 
is  described.  The  instrument  is  robust,  and  the  scale 
can  be  engraved  directly  in  humidities.  The  time-lag 
is  about  15  min.  C.  J.  Smithells. 

Clip  for  securing  paper  covers  on  funnels  and 

beakers.  N.  H.  Harts horne  (J.S.C.I.,  1927  ,  46, 
40t). — A  description  of,  and  directions  for  making,  a 
simple  wire  clip  for  securing  paper  covers  placed  on 
funnels  and  beakers  to  exclude  dust  or  other  foreign 

matter. 

Regulating  device  for  pinchcocks  of  burettes. 

M.  Wikul  (Z.  anal.  Chem.,  1927,  70,  61— 62).— A 

glass  rod  cut  at  one  end  to  form  a  rough  wedge  is 
inserted  between  the  arms  of  the  pinchcock  on  the 
side  remote  from  the  loop.  By  gently  twisting  this 


rod,  the  solution  may  be  delivered  at  any  desired 
rate.  A.  It,  Powell. 

Device  for  maintaining  a  constant  level  in 
water-baths.  G.  Fouque  (Bull.  Soc.  chim,,  1927, 
[iv],  41,  115 — 116). — A  simple  non-siphoning  device 
is  described  which  can  readily  be  constructed  from 

glass  tubing.  S.  K.  Tweedy. 

Constant-level  water-bath  using  distilled 
water.  R.  W.  Gerdel  (Ind.  Eng.  Chem.,  1927,  19, 
50). — Through  the  3-holed  cork  of  a  10-  or  15-litre 
bottle  there  pass  a  short  tube  with  stopcock,  for 
filling  the  bottle  and  for  applying  pressure  to  start  the 
siphon;  a  tube  bent  twice  at  right  angles,  from  the 
bottom  of  the  bottle  to  the  bottom  of  the  water-bath, 
and  another  tube  from  the  bottom  of  the  bottle  and 
connected  by  rubber  tubing  (for  application  of  a 
pinchcock  when  starting  up)  to  a  wider  glass  tube 
(diameter  at  least  1  inch  to  overcome  capillarity) 
reaching  to  the  desired  level  in  the  water-bath. 

D.  G.  Hewer. 

Gas-tight  bearing  for  rotating  laboratory 
apparatus.  C.  van  Brunt  (Ind.  Eng.  Chem.,  1927, 
19,  127).— The  rotating  horizontal  member  is  in  the 
form  of  an  inner  tube  fitting  as  closely  as  possible 
into  an  outer  bearing,  and  the  seal  is  formed  by  a 
mercury  jacket  in  a  tube  (supported  against  rotation), 
fixed  by  rubber  tubing,  which  fits  closely  enough  on 
the  inner  tube  to  hold  the  mercury  under  a  small  head, 
but  not  so  tightly  as  to  bind.  The  tubing  may  be 
rubbed  inside  with  flake  graphite.  This  bearing  has 
run  satisfactorily  for  days  at  about  25  r.p.m. 

D.  G.  Hewer. 

Apparatus  for  the  determination  of  moisture 
by  distillation  with  xylene.  >T.  Pritzker  and  R. 
Jungkunz. — -See  B.,  1927,  63. 

Simple  apparatus  for  the  removal  of 
ammonium  salts  hy  volatilisation.  K.  Fischer, 
—See  B.,  1927,  73. 

Formation  of  films  of  lead  sulphide  on  glass 
surfaces.  H.  L.  Smith  (J,  Sci.  Instru.,  1926,  4, 
115 — 118). — Thin  films  of  lead  sulphide  can  be 
deposited  on  the  surface  of  lead  glass  or  zinc  crown 
glass  hy  treatment  with  a  mixture  of  an  alkaline 
solution  of  lead  tartrate  and  a  solution  of  thiocarb- 
amide  at  50°.  Other  types  of  glass  and  quartz  do 
not  give  satisfactory  results.  R.  Cuthill. 

Apparatus  for  the  purification  of  gases  and  the 
determination  of  vapour  pressures.  E.  Cardoso 
(J.  Chim.  phys.,  1926,  23,  829 — 840). — A  simple 
and  convenient  apparatus  in  which  gases  can  be 
purified  and  measurements  made  of  their  vapour 
pressures  is  described.  Complete  liquefaction  at 
constant  pressure  and  at  two  different  constant 
temperatures  constitutes  the  criterion  of  purity. 

R.  W.  Lunt. 

Apparatus  for  the  measurement  of  the  speeds 
of  absorption  of  gases  by  liquids.  P.  Riou 
(Compt.  rend.,  1927,  184,  195 — 197). — An  apparatus 
is  described  the  main  feature  of  which  is  the  gradual 
drawing  of  water  into  a  graduated  burette  by  means 
of  the  low  pressure  produced  in  the  absorption  tube. 
The  speed  is  measured  by  a  chronometer,  the  absorb¬ 
ing  liquid  in  the  meantime  being  automatically  stirred. 
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For  high  rates  of  absorption,  the  absorbing  vessel  is  Application  of  eudiometer  discharges  to  the 
replaced  by  a  tube  drawn  out  at  the  absorbing  surface,  demonstration  of  the  synthesis  of  nitric  oxide  and 
The  method  gives  concordant  results  and  regular  the  decomposition  of  methane.  S.  Plesniewicz 
curves  for  a  large  range  of  rates  of  absorption,  with  (Rocz.  Chem.,  1926,  6  ,  741 — 742). — Two  lecture 
or  without  chemical  action.  J.  Grant.  demonstrations  are  described.  R.  Trvrzjcovski. 


Mineralogical  Chemistry. 


Variations  m  density  of  the  atmosphere.  A. 

Stock  and  G.  Ritter. — See  B.,  1927,  74. 

Radioactivity  and  the  heat  of  the  earth.  R.  W. 
Lawson  (Nature,  1927,  119,  277— 278).— Evans’ 
view  that  an  appreciable  proportion  of  the  energy 
liberated  by  the  radio-elements,  when  they  occur  as 

rock  constituents,  is  absorbed  in  ways  other  than 
raising  the  temperature  of  the  rocks  is  contested. 

A.  A.  Erdridoe. 

Walchowite.  W.  Fucirs  and  G.  Landsmann 
(Ber.,  1927,  60,  \B],  246— 249).— Walchowite,  an 
organic  mineral  from  Mahren,  d  1-1,  hardness  1-5 — 2, 
acid  value  0,  saponification  value  42-5,  iodine  value 
(Hanus)  33-2,  is  a  polymerised  resin  which  gives 
sesquiterpene  alcohols  when  distilled  with  zinc  dust. 
When  mixed  with  silver  powder  and  subjected  to  dry 
distillation,  it  yields  a  mixture  of  terpenes.  It  is 
converted  by  cold,  concentrated  sulphuric  acid  into 
an  amorphous  material  soluble  in  chloroform  which, 
according  to  its  colour  reactions,  is  related  to  the 
terpenes.  H.  Wren. 

Uranium  minerals  of  Katanga.  A.  L.  Hac- 
quaert  (Natuurwetensch.  Tijdschr.,  1926,  8,  131- — 
139) — Methods  of  identifying  the  minerals  are  de¬ 
scribed.  Colour  is  determined  by  aid  of  the  Ostwald 
atlas,  optical  properties  with  the  polarising  microscope ; 
for  coefficients  of  refraction,  solid  mixtures  of  piperine 
with  arsenic  or  antimony  iodides  (n=l-8 — 2-07)  or  of 
sulphur  and  selenium  (2-1 — 2*7)  are  required,  as  the 
indices  of  most  of  the  minerals  are  too  high  for  the 
ordinary  liquids.  Dehydration  curves  are  con¬ 
structed  by  heating  for  definite  times  to  definite 
rising  temperatures;  the  curves  so  obtained,  and 
physical  properties,  serve  to  distinguish  different 
varieties  of  the  same  or  similar  chemical  composition. 
Uranium  is  best  separated  in  solution  as  ammonium 
uranyl  carbonate,  precipitated  and  filtered  as  ammon¬ 
ium  uranate,  and  weighed  as  U308.  Uranium  present 
as  the  dioxide  is  determined  by  dissolving  in  15% 
sulphuric  acid,  in  a  Carius  tube  filled  with  carbon 
dioxide,  at  180®,  afterwards  titrating  with  perman¬ 
ganate.  For  determination  of  the  uranium  where 
phosphates  are  present,  the  method  of  Schoep  and 
Steinkuhlcr  (A.,  1922,  ii,  530)  is  recommended. 

S,  I.  Levy. 

Helium  content  of  some  Japanese  minerals. 
J.  Sasaki  (Bull.  Chem.  Soc.  Japan,  1926,  1,  253 — 
254). — Travers’  observation  (A.,  1899,  ii,  769),  that 
nearly  half  of  the  helium  contained  in  most  minerals 
is  evolved  on  heating,  is  used  to  determine  the  helium 
content  of  fergusonite,  monazite,  and  beryl.  From 
the  data  thus  obtained,  the  geological  age  of  the  two 
first-named  minerals  is  discussed.  A.  S.  Corbet. 


Three  South  African  meteorites.  G.  T.  Prior 
(Min.  Mag.,  1920,  21,  188. — 193)— A  mass  of  iron 
weighing  about  26  lb.  was  found  in  1918  on  the 
Vaalbult  farm,  Prieska  Division,  Cape  Province. 
The  structure  is  that  of  a  coarse  oetahedrite.  Analysis 
gave  Fe  92-18,  Ni  6-99,  Co  0-68,  Cu  0-02,  P  0-19, 
S  trace,  insoluble  0-02,  total  100-08;  d  7-62.  On 
May  26,  1918,  a  stone  fell  near  Witklip,  Caroline 
District,  Transvaal.  It  is  a  grey  bronzite-chondriie. 
Two  or  more  stones  were  seen  to  fall  on  April  30,  1925, 
near  Queen’s  Mercy,  Matatiele,  Griqualand  East.  The 
material  is  classed  as  a  veined  grey  bronzite-chondrite. 
Analysis  gave  Fc(+Co)  (14-26),  Ni  1-35,  FeS  5- 42, 
insoluble  silicate  44-48,  soluble  silicate  34-49%.  The 
insoluble  silicate  (pyroxene)  gave  SiO.,  53-98,  AL03 
4-78,  Cr203  0-36,  FeO  9-28,  MnO  trace,  CaO  2*03, 
MgO  2549,  Na,0  and  loss  (4-38)%.  L.  J.  Spencer. 

Aramayoite,  a  new  mineral,  from  Bolivia. 
L.  J.  Spencer  (Min.  Mag.,  1926,  21,  150— 162).— This 
was  found  in  1925  in  a  silver-tin  vein  in  the  Animas 
mine  at  Chocaya.  It  shows  a  confused  aggregate  of 
cleavage  plates  with  iron-black  colour  and  brilliant 
metallic  lustre.  In  addition  to  the  perfect  basal 
cleavage,  there  are  also  good  cleavages  fol 'owing  a 
steep  tetragonal  pyramid.  The  mineral  is  pseudo- 
tetragonal.  Streak  black,  d  5*602,  H  21.  The 
powdered  mineral  is  slowly  decomposed  by  hot  con¬ 
centrated  nitric  acid  with  separation  of  a  white  pre¬ 
cipitate,  but  hot  concentrated  hydrochloric  acid  has  no 
action.  Analysis  by  E.  D.  Mountain  gave  S  20-87, 
Sb  29-95,  Bi  13-75,  Ag  34-74,  Cu  0-53,  Fe  trace,  total 
99-84,  agreeing  with  the  formula  Ag(Sb,Bi)S2, 

L.  J.  Spencer. 

Schultenite,  a  new  mineral,  from  South-West 
Africa.  L.  J.  Spencer  (Min.  Mag.,  1926,  21,  149 — 
155;  cf.  A.,  1926,  1022). — Colourless  platy  crystals 
were  found  on  balydonitc  pseudomorphous  after 
mimetite  and  anglesite  from  Tsumeb.  They  are 
monoelinic  (a  :  b  :  c  =0-8643  :  1  :  0-7181,  (3=84°  36') 
and  flattened  parallel  to  the  plane  of  symmetry,  which 
is  also  the  direction  of  good  cleavage.  Many  crystal 
forms  are  present,  and  the  table  of  angles  gives  tiie 
angles  from  each  face  to  the  three  axial  planes. 
(This  method  combines  the  advantages  of  both  the 
arrangement  of  interfaeial  angles  in  zones  and  the 
latitude  and  longitude  angles  of  two-circle  goni- 
ometry.)  Tire  crystals  are  optically  positive,  with 
the  optic  axial  plane  perpendicular  to  the  plane  of 
symmetry;  2Y  58°14',  na  1*8903,  n p  1-9097,  %  1-9765 
(Na) ;  d  5-943,  H  21.  Analysis  by  E.  D.  Mountain 
gave  PbO  63-97,  AsICC  32-18,  H20  2-88,  total  99-03, 
corresponding  with  the  formula  PbHAs04. 
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Indirect  interatomic  effects  in  organic  com¬ 
pounds.  F.  Swarts  (2mo.  Cons.  Chim.  Inst.  Intern. 
Chirn.  Sol  ray,  1026,  199— 236).— A  review  and  dis¬ 
cussion  of  sterie  hindrance  and  of  various  theories 
advanced  to  explain  the  effects  of  certain  atoms  or 
radicals  when  present  in  a  molecule  on  the  remaining 
portion  of  the  molecule.  Chemical  Abstracts. 

Exceptional  instances  of  stereoisomerism. 

J.  K.  Senior  (Ber.,  1927,  60,  [/f],  73— 81).— The 
number  of  stereoisomeric  forms  of  a  carbon  compound 
of  given  structure  is  generally  assumed  to  be  2 *  (where 
k  is  the  number  of  asymmetric  carbon  atoms),  pro¬ 
vided  the  development  of  the  full  number  of  forms  is 
not  impeded  by  internal  compensation  or  by  the 
strain  set  up  by  the  production  of  condensed  ring 
systems.  It  is,  however,  possible  to  synthesise 
saturated  non-cyclic  compounds  which  contain  a 
clearly-defined  number  of  asymmetric  carbon  atoms 
and  exist  in  optically  active  forms  in  number  less 
than  21',  although  the  molecules  are  free  from  strain 
and  incapable  of  internal  compensation  (cf.  the  ethyl 
a  -  bromo-  pS  -  dibromodimethylpropanetricarhoxylate 
of  Beesley  and  Thorpe,  J.C.S.,  1920,  117,  619).  It 
is  shown  that  if  a  is  a  symmetrical,  saturated,  non- 
cyclic  substituent  and  x,  y,  z,  and  v  are  four  structur¬ 
ally  different  non-cyclic  substituents  in  which  n,  m, 
p,  and  q  asymmetric  carbon  atoms  are  present  in 
straight  chains,  the  number  of  isomerides  of  the  given 
types  is  given  by  the  formulas :  Catxx,  (23,*-f  2“*l)/3 ; 

C a  my,  22n+'";~C axyz,  2  »+»»+?>+ *;  Nr.r.r,  2n(2n+ 
l)(2«+2)/6;  N xxi/,  {22»+"‘+2n+'n)/2 ;  N xyz,  2n+m+’’; 

C txxx,  (24"-f-ll  X22”)/12  (including  2,‘~1  non-divisible 
rneso-forms;  Gcxxy,  (23n+w4-2x2n+n,)/3;  Cexyy, 
(2a,|-2"!4-2!,+”!)/2;  '  C cxyz,  22,‘+”l+!J;  C xxzv, 

2»+»i+j>+«+i.  If  k  is  the  total  number  of  asymmetric 
carbon  atoms  in  the  substituents,  the  number  of 
isomerides  is  smaller  than  2l  in  the  types,  Ca  rxr, 
IS xxx.  Nay,  Gcxxy,  and  Cexyy,  although  none  of 
these,  types  permits  the  existence  of  non-divisible 
ni&so-forms  and  the  molecules  are  free  from  strain  in 
all  cases.  H.  Wren. 

Crystalline,  blue  i/.-nitrole.  H.  Rheinboldt 
and  M.  Dewald  (Ber.,  1927,  60,  [B],  240—251).— 
li-w-Nifrole-x.y-d  iph  c  mjl  propane,  {CH2Ph)2C:N203,  m.  p. 
8S“  (decomp.),  is  prepared  by  the  action  of  ethyl 
nitrite  and  nitric  acid  ( d  1 4)  on  an  ethereal  solution 
of  dibenzyl  ketoxime  or  from  the  latter  substance 
and  an  excess  of  nitrogen  tetroxide.  The  blue 
crystals  retain  their  colour  at  the  temperature  of 
liquid  air;  in  hydrocyanic  acid  at  —10°,  they 
are  unimolecular.  Although  stable  in  the  dark, 
they  rapidly  decompose  on  exposure  to  light, 
with  production  of  $$-dinitro~uy-diphenijlpropane, 
m.  p.  132°,  also  prepared  by  oxidation  of  the  i//-nitrolc 
with  nitric  acid  in  glacial  acetic  acid  solution. 

H.  Wren. 

Decomposition  of  ethyl  alcohol  at  the  surface 

of  thoria.  I.  II.  G.  I.  Hoover  and  E.  K.  Rideal. 

— See  this  vol.,  215, 

An  erythritol  of  the  acetylenic  series.  J. 
S-U.KIND  and  E,  Komarowskaja  (Ber.,  1927,  60, 


[B],  1S2— 184).  — Benzoin  is  converted  by  the  mag¬ 
nesium  derivative  of  dibromoacetylene  into  ap£(- 
tetrahydrovy-tx§s£-telrapJienyl-Ay-hexinew,  m,  p.  218 — 
219°.  The  substance  is  acetylated  with  difficulty  to 
the  triacetate,  m.  p.  83 — 85°.  Bromine  is  added  very 
slowly.  The  constitution  is  established  by  its  con¬ 
version  by  solid  potassium  hydroxide  at  100°  into 
acetylene  and  benzoic  acid.  It  is  oxidised  by  per¬ 
manganate  in  acetone  solution  to  carbon  dioxide, 
benzaldehyde,  and  benzoic  acid.  H.  Wren. 

Mutual  transformations  of  alkyl  phosphites. 
M.  Janczak  (Rocz.  Chem,,  1926,  6,  774—793).— 
Sodium  diethyl,  dipropyl,  and  diisobutyl  phosphites 
are  converted  by’  the  action  of  silver  nitrate  into  the 
corresponding  silver  salts,  which  are  also  produced, 
although  in  smaller  yield,  from  the  corresponding 
acids.  This  supports  the  view  that  phosphorus  is 
tcrvalent  in  the  ester  salts,  but  quinquevalent  in  the 
acid  esters.  Sodium  ethoxide  reacts  with  diethyl 
hydrogen  phosphite  to  yield  diethyl  sodium  phosphite, 
ethyl  sodium  hydrogen  phosphite,  Et0-PH(0)*()Na, 
ethyl  ether,  and  alcohol.  With  diethyl  ethylphos- 
phite,  it  reacts  as  follows:  (EtO)2PEtlO-f  Et*ONa — > 
EtOPEt(0)'ONa-}-Et20,  whilst  no  reaction  takes 
place  with  triethyl  phosphite,  sodium  ethyl  hydrogen 
phosphite,  or  sodium  ethyl  hydrogen  ethylphosphitc, 
EtOPEt(0)-ONa.  ‘  R.  Truszkowsri. 

Resolution  of  asymmetric  glycerides  into  their 
antipodes.  I.  Optically  active  glyceride  sul¬ 
phuric  acids  and  the  thermolability  of  the 
optical  activity  of  their  salts.  II.  Optically 
active  glyceride  phosphoric  acids  and  the 
thermolability  of  the  optical  activity  of  their 
salts.  A.  GrIIn  and  R.  Limpacher  (Ber.,  1927, 
60,  (£],  255 — 265,  266—272). — I.  a^-Distcarin  is  con¬ 
verted  by  cautious  treatment  with  chlorosulphonic 
acid  in  the  presence  of  light  petroleum  into  ap-di- 
stearin  hydrogen  sulphate  (cf.  Griin  and  Corelli,  A., 
1912,  i,  409),  from  which  the  brucine  and  strychnine 
salts  are  readily  obtained  in  quantitative  yield. 
Under  definite  conditions,  decomposition  of  the  salts 
into  alkaloid  hydrogen  sulphate  and  free  diglyceride 
can  he  effected,  but  it  is  very  difficult  to  prevent  the 
conversion  of  a  considerable  proportion  of  the  di¬ 
glyceride  into  its  structural  isomeride.  This  greatly 
complicates  the  fractional  crystallisation  of  the 
alkaloidal  salts,  but  it  has  been  found  possible  to 
separate  1-strychnine  dl-«p -distearin  sulphate  into 
fractions  exhibiting  marked  differences  in  solubility. 
The  distearin  preparations  isolated  from  the  individual 
fractions  are  practically  inactive,  and  latent  activity’ 
cannot  be  detected  when  they  are  examined  in  thionyl 
chloride  solution.  The  result  is,  however,  not  un¬ 
expected,  since  activity’  has  not  been  detected  in 
preparations  of  a-monostearin  etc.  which  are  un¬ 
doubtedly  asymmetric  and  derived  from  initially’ 
active  material.  The  potassium  salts  of  d-  and 
hcep-distearin  sulphate,  prepared  by’  treating  the. 
separate  fractions  of  the  strychnine  salt  dissolved  in 
acetone  with  alcoholic  potassium  hy’droxide,  are 
almost  or  completely’  inactive  in  solvents  at  tern- 
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peratures  of  40°  and  abovo.  If,  however,  they  are 
cooled  below  35°,  whereby  they  assume  the  pro¬ 
perties  of  typical  colloidal  solutions,  great  activity  is 
observed.  If  the  observations  of  the  minimal  activity 
at  higher  temperature  are  trustworthy,  cooling  causes 
first  a  diminution  in  specific  rotation,  which  passes 
through  zero  and  then  increases  with  time  to  a  con¬ 
stant  maximum  (up  to  about  [a]„  10,000°  in  very 
dilute  solution)  in  the  other  direction.  The  process 
is  reversible,  since  the  cold,  highly-active  solution 
passes  into  an  inactive  (apparently  true)  solution 
when  warmed,  which  again  becomes  active  when 
cooled.  The  phenomenon  is  shown  to  be  due  to  the 
optical  activity  of  the  potassium  salt,  and  not  to  a 
physical  cause  such  as  the  double  refraction  of  the 
solution,  since  it  is  not  exhibited  by  the  potassium 
salt  of  the  corresponding  racemic  compound  or  of  the 
non-resolvable  ay-distcarin  sulphate. 

Strychnine  ay-distearin  sulphate,  [a])?'5— 10-2  to  10-7° 
in  chloroform,  is  described.  Elimination  of  strych¬ 
nine  sulphate  from  it  gives  a  product  containing  93% 
of  ay-distearin  and  7%  of  the  ap-isomeride.  Frac¬ 
tional  crystallisation  of  the  strychnine  salt  and  con¬ 
version  of  the  individual  fractions  into  the  potassium 
salts  yields  optically  inactive  products  in  all  cases 
except  one,  in  which  the  activity  is  doubtless  due  to 
the  ap-compound  formed  by  isomerisation. 

II.  The  production  of  ap-distcarin  hydrogen  phos¬ 
phate  from  ap-distearin  and  phosphoric  anhydride 
proceeds  less  smoothly  than  the  analogous  prepar¬ 
ation  of  ap-distearin  hydrogen  sulphate,  since  the 
primary  ester  readily  becomes  converted  into  second¬ 
ary  ester  and  phosphoric  acid,  2(OH),PO-OR== 
OH-PO(OR)2-f  PO(OH)3.  Although  this  change 
involves  about  a  half  of  the  primary  ester,  it  does 
not  cause  serious  further  difficulty,  since  the  salts  of 
the  two  series  differ  widely  in  solubility.  The  ap-ester 
and  its  salts,  however,  show  a  pronounced  tendency 
towards  isomerisation  to  the  ay-compound.  Never¬ 
theless,  it  has  been  found  possible  to  separate  the 
strychnine  salt  into  fractions  which,  after  transform¬ 
ation  into  the  corresponding  potassium  salts,  behave 
as  optical  antipodes.  The  thermolability  of  the 
specific  rotation  of  these  salts  resembles  that  of  the 
corresponding  sulphates,  but  is  less  marked.  The 
warm  solutions  do  not  exhibit  appreciable  activity, 
but  become  active  when  cooled  to  an  extent  which 
is  very  considerable  in  comparison  with  the  activity 
of  glycerides  synthesised  from  optically  active 
materials.  The  following  substances  are  incidentally 
described  :  strychnine  r-ap -distearin  y-phosphate,  m.  p. 
about  195°,  decomp.  200°,  [a]jp  —-14-70  in  chloro¬ 
form,  and  the  corresponding  potassium  salt;  strych¬ 
nine  di-xfi-dislearin  phosphate, 

[C3Hs(0-C0-C17H35)20]2P0-0H,C21H220.)N2,  m.  p. 
03 — 85°  after  softening  at  59°,  and  the  potassium  salt. 

II.  Wren. 

Glycerolphosphoric  acids.  P.  Karrer  and  P. 
Benz  (Helv.  Chim.  Acta,  1927,  10,  87— 91).— The 
diacetate,  [a],,  +2-0°  (±0-1°),  of  barium  d-glycerol- 

a-phosphate  is  hydrolysed  by  barium  hydroxide  to 
barium  d-glycerol-a-phosphate  (cf.  A.,  1926,  818). 
This  is  optically  inactive,  but  when  rcacetylated 
yields  a  diacetate  having  [a]D  +1-8°  (±0-2°).  The 
hydrolysis  is  therefore  not  accompanied  by  a  displace¬ 


ment  of  the  phosphate  radical  to  the  p-position. 
Lecithin,  which  is  hydrolysed  by  an  exactly  similar 
method,  giving  principally  glycerol- p-phosphoric  acid 

(ibid.,  384),  must,  accordingly,  be  for  the  most  part 
a  derivative  of  the  latter  (cf.  Grim  and  Limpiieher, 
preceding  abstract).  H.  E.  F.  Notton. 

Synthesis  of  lecithins.  II.  A.  Grun  and  R, 
Limbacher  (Ber.,  1927,  60,  \B],  147—150;  cf.  A., 
1926,  827). — ay -Distearin,  heated  somewhat  abovo  its 
m.  p.,  is  treated  successively  with  phosphoric  oxide 
and  choline  hydrogen  carbonate,  whereby  the  endo- 
salt  of  choline  ay-distearoylgliicerol-$-phosphate, 

m.  p.  195° 

after  softening  at  84°,  decomp.  198°,  is  obtained.  The 
new  lecithin  so  closely  resembles  that  derived  from 
aP-distearin  (loc.  cit.)  that  possible  identity  is  not 
excluded.  Two  by-products,  m.  p.  166°  after  soften¬ 
ing  at  77°  and  m.  p.  167°  after  softening  at  82°, 
possiblv  choline  salts  of  the  composition 
OH-C2H4*NjMe3,O«P0[O,C3H5(O,CO-Cj7H35)2lz,  are 
described.  H.  Wren. 

Syntheses  of  kephalins.  A.  Grun  and  R. 
Limpaciier  (Ber.,  1927,  60,  [B],  151—156). — aP-Di- 
stearin  is  treated  successively  at  71 — 72°  with  phos¬ 
phoric  oxide  and  P-hydroxyethylaminc  carbonate, 
whereby  a  mixture  of  p-aminoethyl  phosphate  and  p- 
aminoethyl  hydrogen  a p- d istearoylglycerol-y- phosphate, 
C2H3(0-C0-C17H35)2-CH2-0‘P0(0H)-0-C2H4-NH2 
(possibly  formulated  as  the  entfo-salt),  m.  p.  176° 
after  softening  at  78—80°,  decomp,  above  185°,  is 
produced.  The  kephalin  is  neutral  towards  laemoid, 
acidic  towards  phenolphthalein.  It  is  very  readily 
hydrolysed  by  alkali  hydroxide  and  rapidly  suffers 
ester  transformation  in  presence  of  alcoholic  hydrogen 
chloride.  ay-Distearin  similarly  yields  -amino- 
ethyl  hydrogen  v.y-distcaroylglycerol-$-phosphate,  m.  p. 
177°  after  softening  at  80°,  deeomp.  185°.  The 
properties  of  the  two  kephalins  are  so  nearly  identical 
that  it  is  regarded  as  possible  that  the  same  kephalin 
or  mixture  of  symmetrical  and  unsymmetrical 
kephalins  is  obtained  from  both  distearins.  Indic¬ 
ations  of  the  presence  of  isomerides  have  not  been 
obtained.  H,  Wren. 

Simple  reaction  for  the  thiol  group.  H. 
Rheinboldt  (Ber.,  1927,  60,  [B],  184— 180).— Solid 
sodium  nitrite  is  covered  with  a  solution  of  the  sub¬ 
stance  under  investigation  in  ether,  alcohol,  light 
petroleum,  chloroform,  carbon  tetrachloride,  benzene, 
or  other  solvent,  and  dilute  sulphuric  acid  is  added' so 
that  a  rapid  stream  of  nitrous  gases  passes  through 
the  liquid  ;  if  glacial  acetic  acid  is  the  solvent,  sodium 
nitrite  crystals  are  cautiously  added.  The  colours 
are  developed  immediately  (cf.  Rheinboldt,  A.,  1926, 
819).  Alternatively,  if  possible,  the  alcoholic  solution 
of  the  substance  is  mixed  with  an  aqueous-alcoholic 
solution  of  sodium  nitrite  and  acidified  with  acetic 
acid ;  the  colours  develop  gradually  and  are  stable 
in  concentrated  but  evanescent  in  exceedingly  dilute 
solution.  The  limits  of  sensitiveness  are  ethylmer- 
eaptan  (1  :  7500),  thiophenol  (1  :  25,000),  triphenyl- 
thiocarbinol  (1  :  7500).  The  method  is  more  delicate 
than  that  of  Lecher  and  Siefken  (this  vol.,  39). 

H.  Wren, 
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Lengthened  chain  .compounds  of  sulphur. 
P.  C.  Ray  (Nature,  1927,  119,  124). — Polemical  (cf. 
Bennett,  A.,  1926,  1123).  A.  A.  Eldridge. 

Trichloromethylsulphonyl  chloride.  M.  Batte- 
qay  and  W.  Kern  (Bull.  Soc.  chim,,  1927,  [iv],  41, 
34 — 47). — Trichloromethylsulphonyl  chloride  is 
slowly  decomposed  by  cold  water,  the  rate  of  decom¬ 
position  being  rather  greater  than  in  the  case  of 
p-toluenesulphonyl  chloride.  Sulphurous  acid  appeals 
to  be  formed  first,  CC13-S02C1 — ->  CC13-S03H — >- 
CC12(0H)-S0,H  ->CC1(0H)2-S03H  ->  C0(0H)-S03H  -> 
C02+S02+H20,  but  is  immediately  oxidised  by  the 
dichlorocarbinolsulphonic  acid  to  sulphuric,  hydro¬ 
chloric,  and  trichloromethylsulphinie  acids,  the  last 
ultimately  decomposing  into  chloroform  and  sulphur 
dioxide.  With  ethyl  alcohol,  triehlorometliylsul- 
phinic  acid  is  formed  directly,  the  alcohol  undergoing 
reduction  to  acetaldehyde,  the  sulphinic  acid  as 
before  affording  finally  chloroform  and  sulphur  di¬ 
oxide.  A  similar  reaction  occurs  with  ammonia  or 
with  primary  amines,  the  corresponding  sulphinate 
being  formed,  accompanied  by  the  evolution  of 
nitrogen  in  the  case  of  ammonia,  and  of  sulphur 
dioxide  in  the  case  of  amines,  the  amine  being  partly 
oxidised  to  indulines  (cf.  McGowan,  A.,  1884,  1126). 
The  aniline,  m.  p.  145°,  and  m-toluidine,  m.  p.  140°, 
salts  of  trichloromethylsulphinie  acid  are  described. 
o-Phenylencdiamine  in  alcohol  affords  2  : 3-diamino- 
phenazine.  No  reaction  was  obtained  with  2-amino- 
anthraquinone  in  solvents  other  than  nitrobenzene, 
in  which  the  trichloromethylsulphonyl  chloride 
attacked  the  solvent,  liberating  carbonyl  chloride, 
which  afforded  2 : 2'-dianthraquinonylcarbamide. 
Aluminium  chloride  and  benzene  yield  triphenyl- 
carbinol,  with  evolution  of  sulphur  dioxide  and 
hydrogen  chloride.  Keten  was  not  obtained  by  the 
action  of  zinc,  or  of  a  mixture  of  zinc  and  copper,, 
or  of  iron  in  dry  ether,  the  reaction  product,  m.  p. 
180°,  being  contaminated  with  unchanged  sulphonyl 
chloride.  R.  Brightman. 

Organic  molecular  compounds  with  co¬ 
ordination  centres.  I.  H.  Rheinboldt. — Sec 
this  vol.,  242. 

Addition  of  alkali  alkoxide  to  esters.  III. 
Addition  of  alkali  alkoxide  to  ethyl  formate.  F. 
Adickes  (Ber,,  1927,  60,  [B],  272—277 ;  cf.  A.,  1925, 
i,  1378;  this  vol.,  41). — Contrary  to  the  observations 
of  Scheibler  (A.,  1926,  711),  the  addition  of  sodium 
ethoxide  to  ethyl  formate  leads  to  the  production, 
not  of  sodiumoxyethoxymethylene,  but  of  sodium- 
oxydielhoxymethane,  CH(0Na)(0Et),,  the  composition 
of  which  is  deduced  from  analyses  and  is  in  harmony 
with  the  insolubility  of  the  compound  in  ether  or 
light  petroleum  and  its  free  solubility  in  alcohol. 
Unlike  other  additive  compounds,  it  is  decomposed 
by  water  thus:  CH(0Na)(0Et)2+H„0 — >NaOH-}- 
CH(OH)(OEt)2 — =>-H20-f-C(0Et)2.  Scheibler’s  con¬ 
ception  of  the  hydrolysis,  C(0Na)(0Et)+H20  — > 
NaOH-f CO+Et-OH,  cannot  be  maintained,  since 
carbon  monoxide  is  evolved  only  in  minimal  amounts. 
The  production  of  sodium  hydroxide  by  the  hydrolysis 
is  not  quite  quantitative,  since  a  small  proportion  of 
the  metal  is  found  as  sodium  formate.  Sodiumoxy- 
diethoxymethane  is  transformed  by  phosphoryl 


chloride  and  sodium  ethoxide  into  diethoxymethylene 

(carbon  monoxide  diethylacetal)  thus  : 
2CH(ONa)(OEt),+POCl3  — ^  CHCl(OEt)2+NaCl ; 

CHCl(OEt)2=C(OEt)2+HCl ;  HCl+Na-OEt  — > 
NaCl+EtOH.  H.  Wren. 

Mechanism  of  the  catalytic  decomposition  of 
esters  by  nickel.  J.  N.  Pearce  and  C.  N.  Ott. — 
See  this  vol.,  215. 

Preparation  of  ethoxalyl  chloride.  R.  Barre 
(Bull.  Soc.  chim.,  1927,  [iv],  41,  47— 49).— Yields  of 
84%  of  ethoxalyl  chloride  are  obtained  by  mechanical 
agitation  of  the  mixture  of  phosphorus  pentachloride 

and  ethyl  oxalate  at  110 — 115°,  and  decomposition 
of  the  dichloride,  C02Et,CCl2,0Et,  with  reduced 
platinum.  At  125 — 135°,  the  yield  is  only  55%. 

R.  Brightman. 

Velocity  of  autocatalytic  decomposition  of 
bromosuccinic  acid  in  aqueous  solutions.  J. 
Zawidzki  and  W.  Wyczalkowska, — See  this  vol., 

214. 

Penthian  series.  I.  Action  of  sodium  eth¬ 
oxide  on  ethyl  (3-thiodipropionate.  G.  M.  Ben¬ 
nett  and  L.  V.  D.  Scorah  (J.C.S.,  1927,  194 — 200),— 
Ethyl  (3-thiodipropionate  undergoes  the  Dieckmami 
reaction  with  sodium  ethoxide,  forming  the  enolic 
ester  ethyl  tf-penthienA-ol-'H-carboxylate,  b.  p.  150 — 
151°/16  mm.,  df  (vac.)  1-2011,  »“  1-51574,  n%  1-52938 
{phenylpyrazolone,  m.  p.  219°;  p-bromophenylpyrazo- 
lone,  m.  p.  221-5°;  p -nitrophenylpyrazalone,  m.  p. 
210-5°).  The  enolic  ester,  on  keeping,  deposits 
crystals  of  the  keto-tautomeride  ethyl  penlhianA-one- 

3- carboxylate,  m.  p.  59°;  barium  salt  (from  either 
ester).  Hydrolysis  of  the  cyclic  ester  yields  penthian- 

4- one,  m.  p.  65 — 66°;  oxime,  m.  p.  84 — 85°;  semi- 

carbazone,  m.  p.  151°;  2  :  4-dinitrophenylhydrazone, 
m.  p.  186° ;  dtbenzylidem  derivative,  m.  p.  149 — 151° ; 
d ip iperonyl idene  derivative,  m.  p.  181°;  chloro- 
platinate  ;  sulphonium  methiodide,  m.  p.  112—113° 
(decomp.).  B.  W.  Anderson. 

Alkali  and  alkaline-earth  salts  of  bismutho- 
tartaric  acid.  C.  Pradel  (Anal.  Fis.  Quim.,  1926, 
24,  600—610;  cf.  Portillo,  A.,  1926,  1025).— The 
preparation  of  salts  of  the  composition 
[Bi3(C4H4O0)7]R>H2O  or  [Bi3(C4H40e)7]R"a,*H80, 
where  R'= potassium,  sodium,  or  ammonium,  and 
R"=  barium  or  calcium,  is  described.  In  addition, 
new  compounds,  K „ [ B i O ( C4 H 3 0 G )] , 5 II „ O , 
(NH4)2[Bi0(C4H30g)],2H20,  Na[Bi0(C4H406)],  and 
NH4[Bi0(C4H406)],  are  described. 

G.  W.  Robinson. 

Double  citrates  of  quadrivalent  vanadium.  G. 
Canneri  (Gazzetta,  1926,  56,  901 — 902). — A  cor¬ 
rection  (cf.  this  vol.,  42) ;  to  the  formula  of  each 
citrate  described  there  should  be  added  one  oxygen 
atom,  through  which  the  two  vanadium  atoms  are 
joined.  E.  W.  Wignall. 

Mechanism  of  the  formation  of  citric  and  oxalic 
acids  from  sugars  by  Aspergillus  nigev.  I.  F. 
Challenger,  V.  Subramaniam,  and  T.  K.  Walker 
(J.C.S.,  1927,  200— 208).— When  the  sugar  in  Mol- 
liard’s  culture  medium  is  replaced  by  citric  acid, 
Aspergillus  niger  produces  malonic  acid,  glyoxylic 
acid,  and  acetone.  With  calcium  acetate,  glyoxylic 
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and  oxalic  acids  are  formed,  and  with  dipotassium 
saccharate  there  are  strong  indications  of  citric  acid 

being  produced.  B.  W.  Anderson. 

d-Galacturonic  acid  from  pectins.  K.  Smolen¬ 
sk:  and  W.  Wlostowska  (Rocz.  Chem.,  1926,  6, 
743 — 746). — A  monohydrate  of  d-galacturonic  acid, 
m.  p.  116 — 120°,  isolated  from  beet  pulp,  is  described. 

R.  Truszkowski. 

p-Chloroglutaconic  anhydride.  R.  Malachow- 
ski  and  T.  Kali&ski  (Rocz.  Chem.,  1926,  6,  768 — 
773;  cf.  A.,  1926,732). — p-Chloroglutacojiic  anhydride, 
m.  p.  113 — 114°,  is  obtained  from  the  corresponding 
acid.  From  it  arc  prepared,  by  condensation  with 
einnamaldehyde,  4-chloro-6-hydrozy-5-cinnamylidene- 
a-pyrone,  m.  p.  171 — 172°,  with  diazobenzene, 
i-chloro  G-hydroxij-oL-pyrone-G-phenylliydrazone,  m.  p. 
204°,  and  by  bromination  3-chloro-2-bromo-G-hydroxy- 
a-pyrone,  m.  p.  107-5°,  which  on  hydrolysis  yields 
P -chloro-u-bromoglutaconic  acid,  m.  p.  131 — 132°. 

R.  Truszkowski. 

Optical  superposition.  VIII.  Z-Menthyl- 
amine,  brucine,  and  strychnine  salts  of  mucic 
and  aZZomucic  acid.  T.  S.  Patterson  and  J.  D. 
Fulton  (J.C.S.,  1927,  50 — 53). — The  preparation 
and  optical  examination  of  the  following  salts  were 
carried  out  in  duplicate :  menthylamine  mucate, 
m.  p.  198°  (decomp.),  —32-25°  and  —31-75°; 

menthylamine  aWomucate,  m.  p.  173°  (decomp.), 
[a]S,u  —31-50°  and  —31-00°;  brucine  mucate,  decomp. 
150°,  +1-35°,  [a]^!  +1-15°;  brucine  ailomucate, 

decomp.  170°,  [<x]S„,  —1-10°,  [ajjj,.,,  —0-95°;  strych¬ 
nine  mucate,  decomp.  273°,  +7-93°, 

+7-57°;  strychnine  alio  mucate,  decomp.  269°,  [a]j£J 
-f-7-07°,  [<*];„£  -[-6-86°.  These  results,  in  opposition 
to  the  principle  of  optical  superposition,  show  that 
mucic  and  alfomucic  acids  differ  in  their  effect  in 
determining  the  rotation  of  compounds  formed 
from  these  acids  and  the  same  active  base. 

B.  W.  Anderson. 

Preparation  and  properties  of  arabono-  and 
ribono-lactones.  V.  Hasenfratz  (Compt.  rend., 
1927,  184,  210—213). — Arabono-  and  ribono-lactones 
are  obtained  by  modifications  of  the  methods  of 
Bauer  (A.,  1886,  869)  and  of  Fischer  and  Piloty  (ibid., 
1892,  437),  respectively.  An  aqueous  solution  of 
arabinose  is  oxidised  by  bromine,  the  solution  neutral¬ 
ised  with  potassium  hydroxide,  and  treated  with 
crystalline  calcium  chloride.  The  syrup  of  the 
arabonolactonc  (dibenzoate,  m.  p.  200°;  tribenzoate, 
m.  p.  120°)  obtained  by  decomposition  of  the  calcium 
arabonate  with  oxalic  acid  and  concentration  in  a 
vacuum  crystallises  spontaneously.  To  convert  it 
into  ribonolactone,  the  arabonolactone  (500  g.)  is 
heated  under  reflux  with  280  g.  of  pyridine  and  65  g. 
of  water  for  3  hrs.,  neutralised  with  milk  of  lime,  and 
the  pyridine  distilled  off  in  a  vacuum.  Calcium 
arabonate  is  removed  from  the  filtrate  by  crystallis¬ 
ation,  the  lactone  freed  from  its  calcium  salt  by 
oxalic  acid,  the  solution  of  ribonic  acid  boiled  with 
cadmium  oxide,  filtered,  and  the  cadmium  salt  caused 
to  crystallise  by  the  addition  of  one  fifth  the  volume 
of  alcohol.  Decomposition  of  the  cadmium  salt 
in  aqueous  solution  with  hydrogen  sulphide  and 
concentration  of  the  solution  of  the  lactone  yields 


a  syrup  which  readily  crystallises.  Crystallised  from 
alcohol,  ribonolactone  has  m.  p.  84 — 86°  (Fischer 
and  Piloty,  loc.  cit.,  give  72 — 74°)  (tribenzoate,  [a]D 
+  11-1°).  On  distillation,  either  lactone  gives  a 
35%  yield  of  a  mixture  of  pyromucic  and  isopyromucic 
acids.  J.  W.  Baker. 

Reactions  of  nitrosyl'  chloride.  III.  Action 
of  nitrosyl  chloride  on  aliphatic  aid  oximes.  H. 
Riieinboldt  and  M.  Dewald  (Annalen,  1927,  451, 
273 — 281). — The  chloronitroso-derivatives  formed  by 
the  action  of  nitrosyl  chloride  on  aliphatic  aldoximes 
in  ethereal  solution,  unlike  the  corresponding  aromatic 
derivatives  (this  vol.,  245),  are  comparatively 
stable,  crystalline,  colourless  bimolecular  solids  of 
penetrating  odour,  which  dissociate  when  heated 
alone,  or  in  solution,  into  deep  blue,  unimolecular 
liquids,  the  change  being  reversible.  On  keeping, 
they  pass  more  or  less  rapidly  info  the  corresponding 
chloroisonitroso-derivatives.  Liebermaim’s  and  other 
nitroso-reactions  are  positive.  The  aa-chloronitroso- 
derivatives  of  methane,  m.  p.  62°,  with  previous 
sintering ;  ethane  (cf.  Piloty  and  Steinbock,  A,,  1902, 
i,  735);  propane,  m.  p.  56 — 57°;  M-butane,  m.  p. 
41—42°;  isobutanc,  CHMe2-CH2-CHCI-NO,  m.  p. 
36 — 38°,  and  n-heptane,  m.  p.  43°,  are  described. 
The  compounds  prepared  analogously  from  n-octyl- 
aldoximc,  «6ovaleraldoxime,  and  phenylacetaldoxime 
could  not  be  obtained  crystalline. 

H.  E.  F.  Notion. 

Condensation  of  oximes  with  thiocarbimides. 
Autoxidation  of  the  additive  compounds  from 
oximes  and  thiocarbimides.  C.  V.  Gheorghiu 
(Bull.  Soc.  chim.,  1927,  [iv],  41,  50 — 53;  cf.  Paw- 
lewski,  A.,  1904,  i,  237).— The  additive  compounds 
of  oximes  with  thiocarbimides  are  unstable  ;  those 
derived  from  aldoximes  (syn-  and  anti-)  decompose 
spontaneously  into  a  nitrile,  a  thiocarbanilide,  and 
carbonyl  sulphide.  The  mechanism  is  probably 
[R-CH.’NO-CS-NHR']  — >  R-CN+[R'-NH-CS-OH] ; 
2[R'-NH-CS-0H]=CS(NHR')2-i-C0S+H20.  There  is 
also  some  separation  of  sulphur,  probably  from 
autoxidation.  Ketoximes  afford  additive  compounds 
which  undergo  autoxidation  to  products  identical 
with  those  obtained  by  Goldschmidt  from  the  con¬ 
densation  of  oximes  with  carbimides  (cf.  A.,  1893,  i, 
707),  e.g.,  Ph-NCS + CMe,^N-OH  ==GMe2:NO -CS-NHPlt 

CMe2-NO*C(NHPh)  <C.q  >  0  — > 

CMc2‘NO-CO-NHPh+[SO] ;  the  thiosulphuric  anhydr¬ 
ide  decomposes  into  sulphur  and  sulphur  dioxide, 
and  the  latter  is  finally  oxidised  to  sulphuric  acid, 
the  separation  of  sulphur  affording  an  indication 
of  the  extent  of  the  reaction.  The  autoxidation 
is  not  inhibited  by  iodine,  ether,  acetaldehyde,  or 
quinol,  these  substances  exerting  a  positive  instead 
of  their  usual  negative  catalytic  action.  Solvents 
do  not  affect  the  autoxidation,  but  the  reaction 
is  slower  in  hydrocarbons  than  in  alcohol  or  ether. 
The  oximes  of  diketones,  phenylhydroxamic  acid, 
oximinolsevulic  acid,  and  tetramethyldiaminobenzo- 
phenoneoxime  do  not  react  with  thiocarbimides. 
Resacetophenoneoxime  does  not  react  with  o-tolyl- 
thiocarbimide.  The  behaviour  of  a-  and  (J-benz- 
aldoximes,  acetaldoxime,  heptaldoxime,  salicylald- 
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oxime,  a-  and  p-anisaldoxime,  and  a-  and  p-furfur- 
aldoxime  with  phenyithiocarbimido,  and,  in  the 
first  three  cases,  with  o-  and  p-tolylthioearbimides ; 
the  reactions  of  these  three  thiocarbimides  with 
the  oximes  of  acetone,  acetophenone,  methyl  ethyl 
ketone,  and  methyl  isobutyl  ketone,  and  of 
phenyl  thiocarbimide  with  those  of  resaceto- 
phenone,  benzophenone,  methyl  p-tolyl  ketone, 
methyl  propyl  ketone,  and  camphor  were  also 
examined.  The  0 -phenylcarbamates  of  methyl  ethyl 
ketoxime  {m.  p.  135°),  diethyl  ketoxime  (m.  p.  96 — 
98°),  methyl  propyl  ketoxime  (m.  p.  146°),  methyl 
i  so  butyl  ketoxime  (m.  p.  117°),  resacctophenone- 
oxime  (m.  p.  126°),  p-tolyl  methyl  ketoxime  (m.  p. 
112°),  and  camphoroxime  (?)  (m.  p.  148°)  aro 

described,  together  with  the  O-o-tolylcarbamates  of 
methyl  ethyl  ketoxime  (m,  p.  80°),  acetoxime 
(m.  p.  146 — 147°),  methyl  isobutyl  ketoxime  (m.  p. 
184°),  and  acetophenoneoxime  (m.  p.  108 — 109°), 
and  the  O-p -tolylcarbamates  of  methyl  ethyl  ketoxime 
(m.  p.  146 — 147°),  acetoxime  (m.  p.  105 — 106°),  and 
acetophenoneoxime  (m.  p.  126°).  It.  Bbightman. 

Relation  hetween  rotatory  power  and  structure 
in  sugar  group.  I.  C.  S.  Hudson  (U.S.  Bur, 
Standards  Sci.  Paper  533,  1926,  21,  241— 384).— A 
summary  of  the  author’s  earlier  work,  and  a  collection 
of  10  papers  published  during  1924—1925.  A  table 
of  the  rotatory  powers  of  104  pure  substances  examined 
during  the  course  of  the  work  is  given. 

H.  Burton. 

Degradation  of  d-glucose  and  d-a-gluco- 
heptose.  G.  Zemplen  and  D.  Kiss  (Ber.,  1927,  60, 
[.B],  165 — 170). — Penta-acetylglucononitrile,  m.  p. 
84°,  [a]22  +46-2°  in  chloroform,  is  prepared  in  56-8% 
yield  by  the  action  of  acetic  anhydride  and  sodium 
acetate  on  crude  d-glucoseoxime  freed  as  far  as 
possible  from  water.  It  is  converted  by  sodium 
methoxide  in  presence  of  chloroform  into  d-arabinose 
in  71-5%  yield.  Deacetylation  of  the  nitrile  previous 
to  degradation  causes  somewhat  poorer  yields  of 
d-arabinose. 

d-a-Glucoheptonolactone  is  converted  by  alcoholic 
ammonia  into  d-oL-glucoheptonamide,  m.  p.  129°, 
[a]„  +9-1°  in  water,  which  is  transformed  into  its 
acetate,  m.  p.  165°,  [a]M  +17-4°  in  chloroform,  and 
thence  by  phosphoryl  chloride  into  d-a -hexa-acetyl- 
ghicoheptononitrile,  m.  p.  112-5 — 113-5°,  [a];)  +24-6° 
in  chloroform;  the  latter  substance  is  also  derived 
from  a-glucoheptose  by  successive  oximation  and 
acetylation.  When  degraded  in  the  usual  manner, 
it  affords  dextrose,  identified  as  d-p-penta-acetyl 
glucose. 

Penla-acelyl-d-gluconamide,  m.  p.  183-5—184°, 
[a],,'8  +20-8°  in  pyridine,  is  prepared  from  the  corre¬ 
sponding  nitrile  by  the  action  of  glacial  acetic  acid 

and  hydrogen  bromide.  H.  Wren. 

Deamination  of  y-aminohexoses.  P.  A.  Levene 

and  H.  Sobotka  (J.  Biol.  Chem.,  1926,  74,  181 — 185). 
— After  deamination  of  epiglucosamine,  and  treatment 
of  the  resulting  solution  with  phenylhydrazine 
acetate,  there  was  obtained  an  osazone,  m.  p.  160°, 
decomp.  185 — 190°,  [a]i”  —24°  to  —44°,  mutarotating 
to  —8°  in  methyl  alcohol.  This  osazone  appears 
to  be  different  from  that  of  the  y£-anhydroglucose  of 


Fischer  and  Zach  (A.,  1912,  i,  239),  indicating  the 
possibility  that  the  product  of  deamination  of  epi¬ 
glucosamine  is  yf-anhydroallose. 

C.  R,  Harington. 

Acetone  sugars.  XI.  Synthesis  of  a  £-glucos- 
idogalactose.  K.  Freudenberg,  A.  Noe,  and  E. 
Knopf  (Ber.,  1927,  60,  [ft],  238 — 241 ;  cf.  following 
abstract). — Diisopropylidenegalactose  is  converted  by 
acetobromogiucose  and  silver  oxide  in  the  presence 
of  carbon  tetrachloride  into  letra-acelylglucosidodiiso- 
propylidenegalactose,  m.  p.  141°,  [a]g  -—52-6°  in  s- 
tetrachloroethane,  which  is  hydrolysed  by  barium 
hydroxide  to  (-glucosidodmopropyUdemgalactose, 
m.  p.  84 — 88°,  [a]“  -67-5°  in  water.  The  latter 
compound  is  transformed  by  very  dilute  acid  mainly 
into  £-glucosidogalactose,  [a]1,?  +8-2°  to  +20-6°  in 
water  ( osazone ,  m.  p.  200°). 

Amended  instructions  are  given  for  the  preparation 
of  dh'sopropylidenegalactoso  and  acetobromogiucose. 

H.  Wren. 

Acetone  sugars.  X.  y-Thioglucose.  K. 
Freudenberg  and  A.  Wolf  (Ber.,  1927,  60,  [B], 
232 — 238;  cf.  A.,  1926,  601). — Ditsopropylidene- 
glucose  is  converted  by  successive  treatment  with 
sodium,  carbon  disulphide,  and  methyl  iodide  into 
methyl  diisopropylideneglucose-y-xanthate,  b.  p.  156 — 
162°/1  mm.,  m.  p.  61°,  [«]&  —12-82°  in  s-tetrachloro- 
ethane,  which  is  transformed  at  290 — 300°  into 
methyl  dmopropylideneglucose-y-dithiocarbonate,  m.  p. 
142°,  [a]"5,  —59-91°  in  s-tetrachloroethane.  The 
latter  ester  is  converted  by  methyl-alcoholic  ammonia 
in  the  absence  of  air  into  raethylmercaptan ,  carbamide, 
and  the  non-crystalline  y-thioglucose  diisopropylidene 
ether,  which  when  treated  successively  with  sodium 
and  methyl  iodide  affords  y-methylthioglucose  diiso¬ 
propylidene  ether,  in.  p.  43°,  [a]p8  —26-5°  in  s-tetra- 
chloroethane.  The  non-crystalline  y-methylthio- 
glucose,  obtained  by  hydrolysis  of  the  diisopropylidene 
ether  with  dilute  sulphuric  acid,  gives  a  telra-acetate, 
m.  p.  94°,  [a]-1,  4-  24-65°  in  s-tetrachloroethane. 
Bisdnsopropylideneglucosyl  disulphide,  m.  p.  163°, 
[“JSa  —330-1°  in  s-tetrachloroethane,  is  described; 
it  is  hydrolysed  to  diglucosyl  disulphide,  [a]gs 
+29-85°  in  water. 

In  an  analogous  manner,  mannose  diisopropylidene 
ether  yields  methyl  diisopropylidenemannosexanthate, 
m.  p.  80 — 82°,  [a]Jw  +69-30°  in  s-tetrachloroethane, 
and  the  corresponding  Ihiocarbonate,  m.  p.  158 — 159°. 
Mannose  diisopropylidene  ether  is  converted  by 
oxalyl  chloride  and  pyridine  in  the  presence  of  chloro¬ 
form  into  the  corresponding  oxalate,  m.  p.  138°, 
[“Lre  +83-44°  in  s-tetrachloroethane,  which  when 
heated  gives  small  yields  of  the  carbonate,  m.  p.  186 — 
187°.  Methyl  dhsopropylidenegalactosexanthate,  m.  p. 
162 — 163°,  [a](58  —67-3°  in  s-tetrachloroethane,  is 
described.  A  modified  method  is  given  for  the  pre¬ 
paration  of  mannose  diisopropylidene  ether,  which  is 
transformed  by  phosphorus  pentachloride  into  diiso- 
propylidenemannose-v.-chlorohydrin,  b.  p.  119°/1  mm., 
[«]8  +  85-7°.  H.  Wren. 

Constitution  of  disaccharides.  R.  Weiden- 
hagen  (Z.  Ver.  Deuts.  Zucker-Ind.,  1927,  73—85).— 
An  account  of  recent  work  on  the  constitution  of 
disaccharides.  H.  Burton. 
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Position  of  the  sugar  nucleus  in  the  quercitin 
glucosides.  G.  F.  Atree  and  A.  G.  Perkin  (J.C.S., 
1927,  234 — 240). — Rutin  (quercetin  in  union  with 
rutinose),  xanthorhamnin  (rhamnetin  in  union  with 
rhamninose)  and  tsoqucrcitrin  (quercetin  in  union 
with  glucose)  were  methylated  with  diazomcthane  and 
the  products  hydrolysed,  forming,  in  each  case, 
5:7:3':  4'-tetrametlioxyflavonol.  Tims  ali  contain 
the  sugar  nucleus  hi  the  3  position.  Using  less 
diazomethanc,  xanthorhamnin  yielded  a  trimethyl 
ether  ( ?),  m.  p.  175 — 178°.  Qucrcimeritrin,  on 
methylation,  forms  a  pentamethyl  etlier(  ?),  m.  p. 
203 — 205°  (sinters  197°),  which  yields,  on  hydrolysis, 
5:3:3':  -telramethoxyfla vonol,  m.  p.  284 — 285° 
{acetyl  derivative,  m.  p.  174 — 170°) ;  the  sugar  nucleus 
in  quereimeritrin  therefore  has  the  7  position. 

B.  W.  Anderson. 

[Constitution  of  cellulose.]  H.  Pringsheim 
(Annalen,  1927,  451,  308—312). — Polemical  against 
Sehultze  and  Hess  (cf.  A.,  1926,  942;  this  vol.,  44). 

H.  E.  F.  Notton. 

Synthesis  of  y-ketoalkylamines  from  p-ketonic 
acids,  amines,  and  formaldehyde.  C.  Mannicii 
and  K.  Curtaz  (Arch.  Pharm.,  1926,  264,  741 — 751). 
— The  reaction  described  by  Mannich  and  Bauroth 
(A.,  1924,  i,  947)  appears  to  be  general  for  substituted 
P-ketonic  acids  and  secondary  amines.  The  yields 
vary  from  40  to  60%  of  the  theoretical.  When  a 
primary  amine  or  ammonia  is  used,  a  complicated 
interaction  takes  place,  and  the  products  have  not 
been  identified.  With  unsubstituted  p-ketonic  acids, 
both  hydrogen  atoms  of  the  methylene  group  may 
be  replaced;  acetoacetic  acid,  for  example,  yields  a 
mixture  of  monoamine  and  diamine, 
Me-CO-CH2-CH2-NR'R"  and  Me-CO-CH[CH2-NR'R"]2. 

In  these  preparations,  it  is  not  necessary  to  isolate 
the  ketonic  acid;  the  potassium  salt  is  obtained  in 
solution  by  dissolving  the  ethyl  ester  in  a  slight  excess 
of  cold  2-5%  aqueous  potassium  hydroxide  and 
keeping  the  solution  for  about  2  days.  This  solution 
is  then  exactly  neutralised  and  the  amine  hydrochloride 
is  added,  followed  by  the  formaldehyde.  The  cold 
solution  is  stirred  while  hydrochloric  acid  is  added 
to  keep  it  from  becoming  alkaline ;  carbon  dioxide  is 
evolved.  In  subsequently  isolating  the  base,  sodium 
hydrogen  sulphite  is  added  if  necessary,  to  render 
inactive  any  excess  of  formaldehyde.  Ethyl  benzyl- 
acetoacetate,  piperidine,  and  formaldehyde  yield  8- 
phenyl-y-piperidinomethylbutan-$-one,  b.  p.  180 — 
183°/14  mm.  The  hydrochloride,  m.  p.  145°,  and 
oxime  hydrochloride,  m.  p.  216 — 217°,  are  described. 
When  reduced  by  aluminium  amalgam  in  moist  ether, 
the  ketone  affords  the  corresponding  alcohol  (a  mixture 
of  stereoisomerides),  which  has  m.  p.  62°.  The  hydro¬ 
chloride,  m.  p.  187-5°,  of  the  benzoyl  derivative  is  an 
anaesthetic.  8  -  Phenyl  -  y  -  diethylaminomelhylbutan  -  p  - 
one,  b.  p.  157 — 162°/16  mm.,  yields  a  deliquescent 
hydrochloride.  The  alcohol  (mixture)  has  b.  p.  164 — 
174°/16  mm. ;  its  benzoyl  derivative  {hydrochloride, 
m.  p.  187 — 190°)  possesses  pronounced  ansesthetic 
properties.  The  p-nitrobenzoyl  derivative  {hydro¬ 
chloride,  m.  p.  191 — 193°)  yields  by  reduction  with 
hydrogen  and  palladised  charcoal  the  p-aminobenzoyt 
derivative  ( hydrochloride ,  m.  p.  211 — 213°),  which 
also  is  an  anesthetic.  y-D  i  me  thy  lam  ino  methyl  Af - 


hexen-$-one,  b.  p.  75 — 78°/14  mm.,  is  obtained  from 
allylacetoacetie  esters.  The  salts  are  deliquescent, 
with  the  exception  of  the  picrale,  m.  p.  110°.  The 
oxime  hydrochloride  has  m.  p.  164°.  y-Piperidino- 
meihyl-L ‘-hexe n-fi-onc,  b.  p.  121°/12  mm.,  is  some¬ 
what  unstable.  The  hydrobromide,  m.  p.  118°,  and 
oxime  hydrochloride,  m.  p.  192 — 193°,  are  described. 
Reduction  affords  tho  corresponding  alcohol,  b.  p. 
131°/13  mm.,  a  mixture,  from  the  crude  benzoyl 
derivative,  b.  p.  208 — 210°  {hydrochloride,  m.  p.  about 
122°),  of  which  can  be  separated  a  purer  hydrochloride, 
m.  p,  149°,  or  hydrobromide,  m.  p.  168°.  This  com¬ 
pound  is  a  strong  anaesthetic.  y-Dipropylamino- 
melhylpentan-^-one  has  b.  p.  119 — 120°  ( chloroaurate 
and  oxime  hydrochloride,  ru.  p.  155°).  y-Piperidino- 
methylbutan-$-one  has  b.  p.  101 — 102°/13  mm. 
0 hydrochloride ,  very  hygroscopic,  m.  p.  146°; 
picrate,  m.  p.  128°).  y-Dimelhylaminomelhylbutan-$- 
one,  b.  p.  56 — 58°/l5  mm.  {chloroaurate,  m.  p.  102°; 
picrate,  m.  p.  135°),  is  tho  parent  of  “  Tutocaine.” 
When  dimethylammonium  acetoacetate  interacts 
with  formaldehyde,  the  product  consists  of  S-dimethyl- 
aminobutan-(3-one  and  8-dimethylamino-y-dimelhyl- 
aminomelhylbutan-$-one,  b.  p.  85 — 90°/12  mm. 
{picrate,  m.  p.  136-5°;  chloroplatinate,  m.  p.  181°), 
in  almost  equal  amounts,  co  -Pipcrid  inopropi  0- 
phenonc  (Mannich  and  Lammerling,  A.,  1923,  i,  43) 
and  M-dimethylaminopropiophenone  (Mannich  and 
Heilner,  ibid.,  1922,  i,  351)  are  obtained  when  the 
appropriate  amine  benzoylacetate  is  treated  with 
formaldehyde.  W.  A.  Silvester. 

Imide  chlorides  and  imide  bromides  of  ali¬ 
phatic  acids.  I.  J.  von  Braun,  F.  Jostes,  and 
A.  Heymons  (Ber,,  1927,  60,  [B],  92 — 102). — The 
statement  that  the  imide  chlorides  of  aliphatic  acids 
are  readily  transformed  by  loss  of  hydrogen  chloride 
into  complex  bases  is  too  general,  since  the  compounds 
derived  from  di-  and  tri-chloroacetethylamide  arc 
relatively  or  completely  stable  at  high  temperatures. 
The  base,  C16H15N2C1,  obtained  from  acetphenylimido 
chloride,  is  identified  as  diphenylchlorovinylacetamidine, 
NPh.CMe-NPh-CCIICH,,  since  when  catalytically 
reduced  it  passes  into  diphcnylethylacetamidine, 
b.  p.  189 — 192°/15  mm.,  characterised  by  the  picrate, 
m.  p.  162°,  by  hydrolysis  to  acetic  acid,  aniline,  and 
ethylaniline,  and  by  comparison  with  the  compound 
obtained  from  ethylaniline  and  acetphenylimide 
chloride  (which,  contrary  to  the  literature,  could 
not  be  caused  to  crystallise).  During  hydrogenation, 
acetaldehyde,  ethyl  alcohol,  and  aniline  are  produced 
in  small  amount.  The  production  of  the  compound 
is  attributed  to  the  migration  of  a  hydrogen  atom  in 
the  chloride,  CH3*CCi:NPh — >  CH2:CI-NHPh.  This 
possibility  is  established  on  lines  similar  to  those 
used  with  acyl  bromides.  Thus,  isobutyrethylamide, 
b.  p.  105 — 107°/14  mm.,  in.  p.  68°,  is  converted  by 
the  successive  action  of  phosphorus  pentachloride 
and  bromine  into  a  mixture  of  the  compounds 
CMe2Br-CClINEt  and  CMe,Br'CBrINEt,  from  which 
01,-bromoisobutyrethylamide,  m.  p.  57°,  is  derived  by 
the  action  of  water.  a-Bromopropionethylamide,  b.  p. 
114— 115°/16  mm.,  m.  p.  60°,  with  somewhat  greater 
difficulty  gives  the  expected  mixture  of  chlorinated 
and  brominated  compounds  from  which  a •x-dibromo- 
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■propionethylamide,  m.  p.  61°,  is  obtained.  Dichloro- 
acetethylamide,  after  treatment  with  phosphorus 
pentachloride,  reacts  very  readily  with  bromine, 
giving  a  mixture  of  substances  from  which  dichloro- 
bromoaceteihylamide ,  m.  p.  05 — 66°,  is  derived  by 
treatment  with  warm  water.  a-Bromoisobutyrethyl- 
amide,  aa-dibromopropionethylamide,  and  dichloro- 
bromoacetcthylamide,  which  do  not  contain  hydrogen 
attached  to  the  a-carbon  atom,  are  completely  stable 
to  bromine  after  treatment  with  phosphorus  peiita- 
chloride.  Similarly,  a-chloroisobutyrethylamide,  b.  p. 
S0°/15  mm.,  m.  p.  38 — 39°,  is  converted  by  phos¬ 
phorus  pentachloride  into  a-chloroisobutyrethylhnide 
chloride,  b.  p.  160°/atmos.  pressure,  which  is  indifferent 
to  bromine,  and  fencholethylamidc,  b.  p.  152°/11  mm., 
gives  the  corresponding  stable  imide  chloride,  b.  p. 
109 — 111°/13  mm.  If  the  ethyl  group  of  dichloro- 
acet-,  a-bromopropion-,  or  fsobutyr-ethylamide  is 
replaced  by  a  phenyl,  tolyl,  or  naphthyl  residue, 
bromination  of  the  nucleus  cannot  be  avoided  during 
the  course  of  the  changes;  dichloroacet-p-bromo- 
anilide,  in.  p.  147 — 148°,  is  incidentally  described. 

Propionethylamide,  b.  p.  100°/10  mm.,  is  very 
readily  converted  by  the  successive  action  of  phos¬ 
phorus  pentachloride  and  bromine  (2  mols.)  into  a 
mixture  of  the  dibrominated  imide  chlorido  and 
bromide,  from  which  aa-dibromopropionetliylamide, 
in.  p.  01°,  is  derived  by  action  of  water ;  if,  however, 
only  1  mol.  of  halogen  is  used  and  the  product  is 
treated  with  water,  an  inseparable  mixturo  of  pro¬ 
pionethylamide  and  its  mono-  and  di-bromo -deriv¬ 
atives  is  produced.  Somewhat  similar  difficulties  are 
encountered  with  acetethylamide ;  dibromoacetethyl - 
amide,  m.  p.  96°,  is  described.  Chloroacetethylamide 
is  converted  by  treatment  with  phosphorus  penta¬ 
chloride  and  bromine  (1  mol.),  followed  by  water,  into 
chlorodibromoacetethylamide,  m.  p.  46°.  H.  Wren. 

Structure  of  hydroxyureas  [hydroxycarb- 
amides]  and  of  carbamazides.  C.  D.  Hurd  and 
L.  U.  Spence  (J.  Amer.  Chem.  Soc.,  1927,  49,  266 — 
274). — When  the  aqueous  solution  of  iV-hydroxy- 
iV'AT'-diethylcarbamide  (cf.  Hantzsch  and  Sauer, 
A.,  1898,  i,  171)  is  treated  with  benzoyl  chloride  and 
alkali,  a  product,  m.  p.  101 — 102°,  is  obtained,  which 
is  not  the  expected  benzoyl  ester,  together  with 
dibenzhydroxamic  acid,  m.  p.  156 — 157°,  and  a 
product,  m.  p.  above  270°.  iV-Hydroxy-iY'iV'-di- 
ethylcarbamide  was  obtained  as  an  oil  by  the  action 
of  hydroxylamine  on  diethylcarbamyl  chloride  in 
ethyl  acetate  solution.  When  heated  at  150 — 160°/ 
25  mm.,  it  decomposes  with  formation  of  a  charred 
residue  and  an  oil  which,  on  distillation  with  alkali, 
yields  diethylhydrazine,  and  is  therefore  probably 
car  bonyldiethylhydrazine ,  NEt2-NCO,  formed  by 
rearrangement  of  the  hydroxydiethylearbamide. 
Treatment  of  the  hydroxydiethylearbamide  with 
excess  of  cold  acetic  anhydride  affords  the  acetyl 
derivative  as  an  oil  which,  on  treatment  with  alkali, 
yields  diethylhydrazine.  Phenylcarbimidediethyl- 
hydrazone,  m.  p,  125-5 — 126°,  is  obtained  by  the 
action  of  diethylhydrazine  on  phenylcarbimide  in 
dry  ether.  As  carbamazide  and  hydroxycarbamide 
and  their  monosubstituted  derivatives,  NHR-CO-N3 
and  XHR ■  C 0 -  NH  - 0 H,  do  not  undergo  the  rearrange¬ 
ment  typical  of  the  -CONj  and  -CONH-OH  groups, 


it  is  concluded  that  these  compounds  have  the  struc¬ 
tures  NR:C(0H)-N3  and  NR:G(0H)-NH-0H. 

F.  G.  Willson. 

Reactions  of  carbobydrazide.  I.  A.  C.  Brown, 
E.  C.  Pickering,  and  F.  J.  Wilson  (J.C.S.,  1927, 
107—112).  — The  following  were  prepared  from  carbo- 
hydrazide  and  the  appropriate  ketone  or  aldehyde  : 
diacetonecarbohydrazone,  m.  p.  156° ;  di(methyl  ethyl 
lcetone)carbohydrazone,  in.  p.  113° ;  diacetophenone- 
carbohydrazone ,  m.  p.  204°;  acetophenone-8-amino- 
semicar bazone,  m.  p.  188°  (benzaldehyde  reacts  with 
this  compound  to  form  benzaldehyde  acetophenone  carbo- 
hydrazone,  m.  p.  160°);  benzopheno  ne-8-  am  inosenii  - 
carbazone,  m.  p.  223 — 224°  (decomp.) ;  benzaldehyde-S- 
aminosemicarbazone,  m.  p.  173°;  benzilmono-8-amino- 
semicarbazone,  m.  p.  172 — 174°;  and  diacetyhnono-8- 
aminosemicarbazone,  m.  p.  200°.  Acetylacetone 
and  carbohydrazide  gave  3  :  5-dimethylpyrazole. 
Dibenzaldeliydecarboliydrazone  decomposed  in  boiling 
alcoholic  solution,  giving  dibenzaldehydehydrazi- 
carbohydrazone  and  benzylideneazine ;  similarly, 
diacetophenonecarbohydrazone  gave  diacetophenone- 
hydrazidicarbohydrazone,  m.  p.  239 — 240°,  and  phenyl 
methyl  ketazine.  When  heated  without  solvent, 
these  carbohydrazones  gave  4-aininourazole  and 
azine.  Benzaldehyde-8-aminosemicarbazone  in  boil¬ 
ing  toluene  decomposed  into  hydrazidicarbohydrazido 
and  benzylideneazine,  and  heated  alone  above 
the  m.  p.  it  gave  4-aminoaurazole,  hydrazine,  and 
benzylideneazine,  the  first  two  compounds  evidently 
resulting  from  the  hydrazidicarbohydrazide. 

B.  W.  Anderson. 

Complex  compound  of  biuret  with  copper  and 
nickel.  W.  Traube  and  W.  Wolff  (Ber.,  1927,  60, 
[B],  43—50;  cf.  A.,  1922,  i,  718).— The  following 
complex  derivatives  of  biuret  are  obtained  by  evaporat¬ 
ing  an  aqueous  solution  of  the  substance,  treated,  with 
an  excess  of  organic  alkali  and  saturated  with  copper 
or  nickel  hydroxide,  in  a  vacuum  over  sulphuric 
acid  at  the  atmospheric  temperature.  The  compounds, 
when  freed  from  mother-liquor,  are  generally  unstable, 
absorbing  carbon  dioxide  from  the  air  and  depositing 
the  metallic  hydroxide  : 


[(C2H302N3)Cu](NMe4)2,4H20 ; 
[(C2H302N»)Cu](SEt3)2,4H„0 ; 
[(C2H302N3)2Cu](PEt4)2,4H20 : 
[(CzH30„N3)2Cu][CH6N3]4,2H20  ; 

(  ?)[C2H302N3][Cu(CH5N3)2],2H20  ; 
[(C2H302N2)2Cu][Ni  on3],4H„0 ; 
(CHON  CuZn  em-ilRO 


C  H,0,N,  zCu  Cd  en3  ,4H  0 ; 


1,4H20; 


[(C2H302N3)2Cu][Co  en,„ _ 

[(C,H30,N3)2Ni][NMe4]»,4H,0 ; 
[(C2H302N3)2Ni][CHflN3]2,2H20 ; 
[(CoH30,N,),Ni][Ni  en2],4Ho0 ; 
[(C2H302N3),Ni][Cd  en2],4H.  O ; 
[(CoH302N3)rtNL][Ag(NH3)2]2,6H20. 

H.  Wren. 

[Thiocyanogen  chloride.]  H,  P.  Kaufmann 
(Ber.,  1927,  60,  [B],  58 — 59 ;  cf.  Kaufmann  and 
Liepe,  A,,  1924,  i,  209). — A  reply  to  Lecher  and 


Joseph  (this  vol.,  46) 


W  Wopv 


Free,  crystalline  glucononitrile.  G.  Zemplen 
(Ber.,  1927,  60,  [B],  171 — 173). — Glucononitrile ,  m.  p. 
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about  115 — 120“  (decomp,),  [a]))  +  8-8“  in  water, 
is  prepared  by  hydrolysing  its  penta-acetate  with 
aqueous-alcoholic  sulphuric  acid  under  definite  con¬ 
ditions.  Separation  of  the  crystalline  substance 
from  solutions  shown  analytically  to  contain  the 
greatest  quantity  of  it  is  not  easy,  whereas  little 
difficulty  is  experienced  when  hydrolysis  is  continued 
until  about  00%  of  the  nitrile  has  been  transformed 
into  ammonium  gluconate.  H.  Wren. 

Prussian  blue  and  complex  metallic  cyanides. 
H.  Reihlen  and  W.  Zimmermann  (Annalen,  1920, 
451,  75 — 107). — The  properties  of  a  number  of  com¬ 
plex  metallic  cyanides  and  ammonium  compounds 
are  reviewed,  and  the  conclusion  is  reached  that  the 
cyanides  are  better  represented  as  complex  poly¬ 
nuclear  structures  than  as  salts  of  hydroferrocyanic 
acid.  Such  a  conception  offers  an  explanation  for 
the  structure,  conductivity,  colour,  and  general 
reactions  of  the  complex  cyanides,  and  for  the  funda¬ 
mental  difference  between  these  substances  and 
the  complex  ammonium  compounds.  Whilst  the 
decomposition  of  the  ammonium  compounds  would 
be  independent  of  the  nature  of  the  central  atom, 
the  formation  of  polynuclear  structures- by  the  com¬ 
plex  cyanides  will  depend  on  the  relative  ionic 
volumes  of  the  metals  concerned,  and  the  character 
of  the  complex  formed  will  depend  on  the  nature 
of  the  central  atom.  The  properties  of  the  complex 
cyanides  seem  to  be  directly  opposed  to  the  co¬ 
ordination  theory  of  valency.  R.  W.  West. 

Carbylamines.  XV.  Reactions  with  ali¬ 
phatic  carbylamines.  M.  Passerini. — See  this 
vol,  149. 

Grignard  synthesis  of  certain  organic  arsenic 
derivatives.  E.  Gryszkibwicz-Trochimowski  and 
E.  Zambrzycki  (Rocz.  Chern.,  1926,  6,  794 — 803). — 
Arsenious  oxide  added  to  ethereal  solutions  of  various 
magnesium  organic  derivatives  yields  with  magnesium 
aryl  salts  partly  oxidised  products,  whilst  alkyl  salts 
produce  trialkylarsines.  Thus  the  following  com¬ 
pounds  are  prepared  :  diphenylarsine  oxide,  dibenzyl- 
arsenious  acid,  di-a-naphthylarsine  oxide,  triraethyl- 
arsine,  b.  p.  48 — 51°,  triethylarsine  (whence  chloro- 
diethylarsine,  b.  p.  155°,  is  prepared),  tri-n-propyl- 
arsine,  and  trialbjlarsine,  b.  p.  104°/37  mm. 

R.  Tkuszkowski. 

Synthesis  of  hromovinylarsines.  E.  Schmidt 

(Bull.  Soc.  chim.,  1927,  [iv],  41,  49— 50).— The  action 
of  acetylene  at  31 — 35°  on  a  mixture  of  2  mols.  of 
aluminium  bromide  or  chloride  and  1  mol.  of  arsenious 
bromide  affords  $$'$"-lribromotrivinylar$ine,  m.  p. 
65-5—67°  (odour  of  geranium),  in  addition  to  the 
primary  and  secondary  arsines  described  by  Lewis 
and  Stiegler  (A.,  1925,  i,  1470).  R.  Brightman. 

Constitution  of  organo-magnesium  deriv¬ 
atives.  P.  Jolibois  (Compt.  rend.,  1926,  183, 
971 — 973). — Reasons  are  stated  for  adopting  the 
bimolecular  formula  MgR2’MgX2  for  organo-magnes¬ 
ium  compounds.  The  argument  is  based  primarily 
on  the  work  of  Terentjev  (A.,  1926,  1130). 

L.  F.  Hewitt. 

Constitution  of  magnesium  organo-com- 
pounds,  A.  Job  and  M.  Dubien  (Compt.  rend.,. 


1926,  184,  155 — 157).— A  criticism  of  the  argument 
advanced  by  Jolibois  (preceding  abstract). 

W.  Robson. 

Reaction  of  organomagnesium  compounds  on 
nitriles.  Glutaronitrile  and  magnesium  benzyl 
chloride.  P.  Bruylants  and  A.  Dewael  (Bull. 
Acad.  roy.  Belg.,  1927,  [v],  12,  464 — 476). — The 
action  of  magnesium  benzyl  chloride  on  glutaronitrile 
yields  the  hydrochloride,  m.  p.  246°  ( chloroplatinale , 

decomp.  270“),  of  the  cyclic  6ase  , 

m.  p.  172°  (R=NH).  The  nitrite,  m.  p.  144°,  and  iodide 
are  described.  With  phenylthiocarbimide,  it  yields 

the  phenylthiocar hamate,  ru.  p.  147 — 149°.  On”  boil¬ 
ing  with  10%  sodium  hydroxide  solution  for  several 
hours,  the  base  is  converted  into  the  cyclic  amide 
(R=0),  m.  p.  159 — 160°,  which  does  not  exhibit  basic 
properties,  but  when  treated  in  alcohol-ether  solution 
with  dry  hydrogen  chloride  gives  a  hydrochloride , 
m.  p.  205 — 207°  (decomp.),  completely  hydrolysed  in 
aqueous  solution.  When  heated  with  excess  of  fuming 
hydrochloric  acid  in  a  sealed  tube  at  170“  for  6  hrs., 
the  amide  yields  a  small  quantity  of  a  hydrochloride, 
in.  p.  193°,  probably  derived  from  the  correspond¬ 
ing  open-chain  amino-acid;  on  treatment  with 
ammonia,  the  original  lactam  is  regenerated. 

J.  W.  Baker. 

Action  of  organomagnesium  compounds  on 
ci/ctoheptene  oxide.  M.  Godchot  and  P.  Bedos 
(Compt.  rend.,  1927,  184,  208 — 210).— cycfoHeptcne 
oxide  (cf.  Boeseken  and  Derx,  A.,  1921,  i,  663),  when 
treated  with  magnesium  methyl  iodide,  yields 
1-methylcycZoheptan- l-ol,  identical  with  the  product 
obtained  from  suberonc  itself.  The  seven-ring  oxide 
therefore  behaves  differently  from  the  analogous 
five-  and  six-ring  compounds  (cf.  Godchot  and  Bedos, 
ibid.,  1922,  i,  334),  isomerisation  to  cycZoheptanone 
preceding  the  addition  of  the  Grignard  reagent. 

J.  W.  Baker. 

Organometallic  derivative  of  gold,  A.  Lumiere 

and  F.  Perrin  (Compt.  rend.,  1927, 184,  289 — 291).— 
Addition  of  a  concentrated  solution  of  gold  chloride 
to  sodium  thiopropanolsulphonate  yields  the  amor¬ 
phous  gold  salt,  CH2SAu*CH(0H)-CH„-803Na,  which 
is  stable  in  2%  aqueous  solution  and  has  but  feeble 
toxicity.  Hence  intramuscular  injections  are  free 
from  the  disadvantages  which  accompany  the  use 
of  sodium  gold  thiosulphate.  J.  W.  Baker. 

Optical  activity  and  the  polarity  of  substituent 
groups.  VI.  Optically  active  acids  and  bases. 
H.  G.  Rule  (J.C.S.,  1927,  54^59}.— In  the  polar 
series  corresponding  with  the  relative  influence  of 
substituents  on  benzene  substitution  and  the  rotatory 
power  of  optically  active  compounds,  the  ionic  com¬ 
plex  ~~NH3'  ranges  itself  with  the  positive  substituents, 
and  the  complex  -COO'  with  the  negative  sub¬ 
stituents.  The  polar  influence  may  be  intramolecular, 
and  sudden  changes  of  activity  may  take  place  as 
the  chain  attached  to  the  asymmetric  atom  attains 
a  length  of  5,  10,  or  15  atoms,  due  to  the  close  prox¬ 
imity  of  the  end  of  the  chain  to  the  asymmetric  atom. 
Further,  the  influence  of  polar  groups  on  neighbouring 
molecules  leads  to  changes  in  rotatory  power, 

B.  W.  Anderson. 
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Nitration  of  decahydronaphthalene.  _  S.  S. 
Nametkin  and  0.  S.  Mabajeva-Sitscheva  (J,  Russ. 
Phys.  Chcm.  Soc.,  1026,  57,  382— 389).— Dcoahydro- 
naphthalene  is  slowly  converted  by  boiling  nitric  acid 
(d  1-2)  into  tert.-nitrodecahydronaphthalene,  b.  p. 
90—9772  ram.,  df  1-0847,  nf  1-4944 ;  from  the  residue, 
after  the  fractionation  of  tho  tertiary  dccahydro- 
naphtha-lcnc,  crystals  of  dinilrodecahydronaphthalene, 
in.  p.  164°,  arc  obtained.  The  tertiary  nitro-compound 
is  reduced  with  zinc  and  acetic  acid  to  the  corre¬ 
sponding  amine,  b.  p.  98715  mm.,  df  0-9435,  nf, 
1-4932,  benzoyl  derivative,  m.  p.  148 — 149°.  The 
hydrochloride  when  boiled  for  24  hrs.  with  potassium 
nitrite  yields  an  octahydronaphthaUne,  b.  p.  88 — S9°/ 
1-4  mm.,  df  0-9200,  nf,  1-4979,  the  residue  from  which 
yields  tert . - dc.cah ydronaph (hot,  in.  p.  65°,  a-Nitro- 
decahydronaphthahne,  b.  p.  108 — 109°/14  mm.,  df 
1-0815,  nf,  1-4978,  yields  on  oxidation  a-decahydro- 
naphthalonc.  E.  Rothstein, 

Reduction  of  nitro-compounds  with  iron  and 
soluble  chlorides.  R.  E.  Lyons  and  L.  T.  Smith 
(Ber.,  1927,  60,  [«],  173— 182).— Sodium  chloride 
or  ferric  chloride  may  replace  hydrochloric  acid  in 
the  reduction  of  nitrobenzene,  p-nitrotoluene,  m-di- 
nitrobenzene,  p-nitrophcnol,  or  picric  acid  to  the 
corresponding  amines  or  nitroamines  by  iron.  Only 
a  small  proportion  of  the  salts  is  necessary  (1-672 — 
2‘675  g,  of  ferric  chloride  or  1-523 — 2-9  g.  of  sodium 
chloride  for  100  g.  of  nitro-compound).  Amines  are 
obtained  in  95 — 100%  yield  from  nitrobenzene, 
p-nitrotoluene,  and  m-dinitrobenzene  when  the  con¬ 
centration  of  chlorine  as  ferric  or  sodium  chloride 
lies  between  0-0183  and  0-035  g.  per  c.c.  of  solution. 
Theoretical  yields  of  amine  are  obtained  from  p-nitro- 
phenol  or  picric  acid  when  the  corresponding  concen¬ 
trations  are  0-009.  Iron  passed  through  an  80-mesh 
sieve  gives  the  best  results  with  reduction  extending 
over  a  short  period ;  coarser  iron  is  correspondingly 
less  active.  Under  similar  conditions,  the  activity 
of  sodium  chloride  is  84%  of  that  of  ferric  chloride. 
p-Nitrophenol  and  picric  acid  are  much  more  readily 
reduced  by  iron  in  presence  of  the  salts  named  than 
are  nitrobenzene,  p-nitrotoluene,  or  m-dinitrobenzene, 
Picric  acid  is  reduced  by  iron  alone.  The  presence 
of  a  hydroxyl  group  in  the  p-position  greatly  diminishes 
the  resistance  of  the  nitro-group  towards  reducing 
agents.  H.  Wren. 

Additive  products  of  sulphur  dioxide  and 
aromatic  hydrocarbons.  I.  II.  F,  be  Carli 
(Atti  R.  Accad.  Lineei,  1926,  [vi],  4,  460 — 466,  523 — 
530;  cf.  A.,  1926,  944). — I.  Sulphur  dioxide  forms 
with  toluene  the  compounds,  C6HsMe,2SO„,  m.  p, 
-85-5°,  and  C6H5Me,3S02,  m.  p.  -80°.  The  f.-p. 
curve  for  the  system  mesitylene-sulphur  dioxide 
exhibits  two  eutectics,  at  — -72-5°  and  —76-5°,  corre¬ 
sponding  with  10%  and  about  90%  S02,  and  a 
maximum,  —49-4°,  corresponding  with  the  com¬ 
pound  €51135103,802.  The  isomeric  compound  with 
^■cumene  has  m.  p.  —60°,  and  the  system  shows 
two  eutectics,  at  —71°  and  —82°,  corresponding  with 
15%  and  68%  S02,  respectively. 

II.  Sulphur  dioxide  forms  the  following  additive 
compounds.  With  ethylbenzene,  C8H10,SO2,  m.  p. 
—91°,  and  C8H10,2SO2,  m.  p.  -78-5°;  the  system 


exhibits  two  eutectics,  at  —93°  (60%  S02)  and  — 82-5° 
(about  42%  SO*).  With  cymene,  CI0H14,SO2,  m.  p. 
- — 89°,  C10Hi4,2SO,„  m.  p.  —83°.  With  totrahydro- 
naphthalene,  C10H“  S02,  m.  p.  -58°,  C10H12,2SO2, 
m.  p.  —66-2°,  and  C10H12,3SO2,  m,  p.  —70“;  two 
eutectics  exist,  at  —64-5°  and  —76-5°,  respectively. 

T.  H.  Pore. 

Two  forms  of  cobaltous  p-naphthalenesul- 
phonate.  W.  Biltz  and  E.  Birk  (Z.  anorg.  Chem,, 
1926,  159,  125— 128).— Cobaltous  P-naphthalene- 

sulphonate  hexahydrato  gives  rise  to  two  forms  of 
the  anhydrous  salt  depending  on  tho  method  of  dehydr¬ 
ation  :  a  rose-coloured  («  -)  form  by  direct  and  rapid 
dehydration  at  130 — 150°  in  an  air-oven,  also  a  blue 
(P-)  form  which  is  the  result  of  slow  dehydration  by 
way  of  the  monohydrate.  These  forms  differ  in 
their  optical  and  crystallographic  properties.  The 
a-modification  is  the  more  stable  form. 

M.  Carlton. 

Fluorene  series.  C.  Courtot  and  C,  Vignati 
(Bull.  Soc.  chim.,  1927,  [iv],  41,  58 — 64). — Repeated 
crystallisation  from  90%  alcohol  raises  the  in.  p.  of 
2-bromofluorene,  prepared  by  Matthews  and  Hodgkin- 
son’s  method  (J.C.S.,  1883,  43,  163),  to  111-5°;  di- 
bromofluorene,  m.  p.  162—163°,  has  been  isolated  from 
tho  mother-liquors.  Diels’  2-aminofluorenc  (A.,  1901, 
i,  521)  with  the  diazo-reaction  affords  the  same  2- 
bromofluorene ;  the  reverse  transformation  is 
effected  with  ammonia  and  cuprous  chloride  at  180°. 
On  oxidation,  2-bromofluorene  affords  2-bromo- 
fluorenone,  m.  p.  142 — 143°  (oxime,  m.  p.  194 — 195°), 
identical  with  tho  bromofluorenone,  m.  p.  134°, 
obtained  by  Schmidt  and  Bauer  {ibid.,  1906,  i,  28). 
The  halogen  therefore  enters  the  same  position, 
whether  introduced  in  the  fluorene  or  the  fiuorenone 
molecule.  Aqueous  ammonia  in  the  presence  of 
cuprous  chloride  at  200°  converts  2- bromofluorenone 
into  the  aminofluorenone  obtained  by  Diels  (loc.  cit.) 
from  2-nitrofluorenc.  On  hydrogenation,  2-bromo- 
fluorenone  affords  2-bromojl uorenol,  m.  p.  129 — 130°, 
the  product,  m.  p.  101 — 102°,  obtained,  but  not 
analysed,  by  Schmidt  and  Bauer  (loc.  cit.)  being 
Q-ckloro-2-brornoJluorene ;  the  latter  is  formed  on 
warming  the  fluorenol  with  hydrochloric  acid.  Nitr¬ 
ation  of  2-bromofluorenc  with  nitric  and  acetic  acids  at 
100°  affords  2-bromo-7{  l)-nitroJluorem,  in.  p.  236°, 
reduced  by  zinc  and  alcoholic  ammonia  to  2-bromo- 
7(l)-aminoflttorene,  in.  p.  146°.  Oxidation  of  the 
bromonitrofluorene  affords  a  bromonitrofluorenone, 
m.  p.  230°  (oxime,  m.  p.  249°),  identical  with  that 
described  by  Schmidt  and  Bauer  {loc.  cit.)  and  regarded 
by  them  as  2-bromo-7-nitrofluorenone.  Hydrogen 
sulphide  in  alcoholic  ammonia  converts  this  bromo- 
nitrofluorenone  into  2-bromo-7{1)-aminofluorenone, 
brownish-red,  m.  p.  233 — 234°;  with  zinc  dust  the 
pale  yellow  2-bromo-'I(i)-amitiojluorenol,  m.  p.  186— 
187°,  is  obtained.  R.  Briuhtman. 

Coloured  hydrocarbons.  II.  Synthesis  of 
ketones,  carbinols,  hydrocarbons,  and  halogen 
derivatives  of  the  fluorenes,  A.  A.  Vanscheidt 
(J-  Russ.  Phys.  Chem.  Soc.,  1926,  58,  55—68;  cf. 
this  yol.,  140). — The  ketones  can  be  regarded  as  the 
starting  points  for  the  syntheses  of  the  whole  series. 
They  can  often  be  obtained  from  the  hydrocarbons, 
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however ;  thus  chrysofluorenone  is  obtained  by  the 
oxidation  and  subsequent  distillation  with  lead 
oxide  of  chrysene,  whilst  di-cc-naphthafluorenone  is 

formed  in  90%  yield  by  the  agitation  in  air  of  an 
acetone  solution  of  the  hydrocarbon  in  the  presence 
of  alcoholic  potassium  hydroxide,  m,  p.  272°  (cf, 
Schmidlin  and  Huber,  A.,  1910,  i,  833,  impure,  255°). 
'Hie  carbinols  are  obtained  from  the  ketones  by  the 
action  of  zinc  dust  in  boiling  glacial  acetic  acid. 
The  di-a-naphthafluorenol  has  m.  p.  265°  (decomp.), 
20°  higher  than  found  by  Tsehitschibabin.  Alkaline 
reduction  results  largely  in  autoxidation.  The  halo¬ 
gen  derivatives  (or  “  mesohalofluorenos  ”)  can,  with 
the  exception  of  the  iodides,  be  prepared  by  Staudin- 
ger’s  method  (A.,  1906,  i,  824)  by  the  action  of  halogen 
acid  on  an  acetic  acid  solution  of  the  carbinol.  The 
following  new  compounds  were  synthesised  :  chrj/so- 

jluorenyl  eftforide,^6^  >CHC1,  m.  p.  146°  (decomp.); 

bromide,  rn.  p.  142°  (<fccomp.) ;  di-a.-naplilhafluorenyl 

chloride, V,10J|®]>CHCI,  m.  p.  224°,  bromide,  m.  p.  234°. 

The  iodides  were  obtained  by  double  decomposition 
in  acetone  solution  of  the  bromo-compounds  with 
sodium  iodide.  Fluorenyl  iodide  decomposes  at  98° 
with  evolution  of  iodine ;  chrysofluorenyl  iodide, 
decomp.  130°;  di-a-naphthafluorenyl  iodide,  decomp. 
160°.  The  chlorides  and  bromides  decompose  on 
fusion,  with  formation  of  the  coloured  hydrocarbons 
and  evolution  of  halogen  acid  :  2  <Ar2>  CHX  — >• 
<Ar2ClCAr2> .  They  all  dissolve  in  sulphuric  acid, 
giving  blue  solutions  for  the  chrysofluorenes,  and  green 
for  the  others,  probably  due  to  halochromism  : 
<Ar2CHX-f  H2S04  —  <Ar2CH-S03H+HX.  They 
are  coloured,  the  chloride  lemon-yellow,  bromide 
yellow,  and  iodide  orange.  The  colour  deepens  with 
the  introduction  of  naphthalene  nuclei.  By  the 
action  of  hydrogen  iodide  on  the  carbinols  in  glacial 
acetic  acid  and  boiling,  instead  of  the  iodide,  the 
hydrocarbon  is  formed  quantitatively  and  with  great 
ease.  This  simple  method  seems  never  to  have  been 
previously  employed.  M.  Zvegintzov. 

Arylamine  salts  of  some  sulphonic  acids  of  the 
benzene  series.  II.  m-Nitrobenzenesulphonic 
acid.  C.  M.  Keyworth  (J.S.C.I.,  1927,  46,  20t). — 
The  preparation  of  w-nitrobenzenesulphonic  acid 
is  briefly  discussed.  The  arylamine  salts  of  m-nitro- 
benzenesulpkonie  acid  arc  similar  in  properties  to 
those  of  benzenemonosulphonic  acid,  except  that 
they  are  much  less  soluble  in  water.  They  are  also 
much  less  soluble  in  water  than  the  inorganic  salts 
of  m-nitrobenzenesulphonic  acid.  The  benzidine 
salt  is  very  sparingly  soluble  and  may  be  used  for 
determining  m-nitrobenzenesulphonie  acid  in  absence 
of  sulphuric  acid  or  sulphates.  A  table  is  given 
showing  tho  principal  properties  of  the  commoner 
arylamine  salts,  together  with  a  comparison  of  the 
corresponding  salts  of  benzenesulphonic  acid.  The 
m.  p.  of  tho  m-nitrobenzenesulphonates  prepared  are : 
aniline,  222° ;  o-toluidine,  193°;  m-toluidine,  195°;  p- 
toluidine,  222°;  cc-naphthylamine,  221°;  p, -naphthyl- 
amine,  250°;  benzidine  and  tolidine,  above  300°; 
dianisidine,  279 — 281°;  m-xylidine,  185°;  o-chloro- 
anlline,  204°;  p-chloroaniline,  234°. 


Complex-isomerism.  E.  Hertel  and  J ,  Misch- 
nat  (Annalen,  1926,  451,  179 — 208). — Existing  data 
are  reviewed  and  it  is  shown  that  the  predictions  of 
Pfeiffer  (“  Organische  Molekul verbindungen,  ’ ’  1922, 
226)  are  fulfilled  with  regard  to  tho  existence  of 
two  types  of  additive  compounds  of  aromatic  sub¬ 
stances  with  polynitrophonols.  With  picric  acid  and 
an  aromatic  amine,  typo  I  is  tho  “  true  pierate  ” 
in  which  the  hydroxylio  hydrogen  atom  is  united  by  a 
subsidiary  valency  to  the  basic  nitrogen  atom,  and 
in  type  II  the  subsidiary  valency  of  the  nitro-groups 
of  picric  acid  is  saturated  by  the  residual  valency 
field  of  the  aromatic  nucleus  of  the  base, 
0H,C6H2(N02)3  ....  R*NH2.  With  a  strong  phenol 
(picric  acid)  and  a  strong  base  (a-naphthylamine), 
only  type  I  is  obtained,  whilst  weak  components 
(2  :  6-dinitrophenol  and  2  :  4-dichloro-a-naplithyl- 
amine)  yield  only  type  II.  Between  these  limits,  it 
is  possible  with  suitable  components  (2  :  6-dinitro¬ 
phenol  and  4-bromo-a-naphthylamine)  to  obtain  both 
types  of  the  additive  compound.  Typo  I  compounds 
are  much  lighter  in  colour  and  of  lower  m.  p.  than 
the  type  II  isomerides.  Hydroxyl  groups  in  the 
o-position  to  the  nitro-groups  have  a  deepening  effect 
on  the  colour  of  the  type  II  compounds,  the  colour 
of  molecular  compounds  with  picric  acid  being 
darker  than  those  with  trinitrobenzene,  although 
the  m.  p.  of  the  two  series  of  compounds  are  of  tho 
same  order. 

Although  in  general  type  I  is  the  stable  isomeride 
(of.  Skraup  and  Eisomann,  A.,  1926,  999),  it  some¬ 
times  happens,  as  with  1 :  6-dibromo-J5-naphthylamine 
pierate,  that  type  I  is  obtained  only  at  low  temper¬ 
atures  and  readily  passes  into  type  II,  which  is 
stable  at  all  temperatures  from  0°  to  its  m,  p.  In 
the  system  4-bromo-a-naphthylamine-2  :  6-dinitro¬ 
phenol  the  compound  of  type  I  is  stable,  whilst  II 
is  unstable  and  decomposes  rapidly  into  its  components 
on  being  isolated,  but  may  be  preserved  under  its 
solution  in  bromobenzene. 

Comprehensive  tables  are  included  illustrating 
the  difference  in  colour  and  m.  p.  of  the  two  types 
of  molecular  compounds,  R.  W.  West. 

Acetylation  of  aniline  in  anhydrous  glycerol. 
E.  Sakellarios  (Ber.,  1927,  60,  [B],  218 — 219;  cf. 
Gasopoulos,  A.,  1926,  1131). — The  use  of  glycerol  in 
the  acetylation  of  aniline  with  glacial  acetic  acid  is 
disadvantageous,  since  a  portion  of  the  acid  is  con¬ 
sumed  in  converting  the  glycerol  into  acetin  and 
the  liberated  water  dilutes  the  acid.  Tho  disadvan¬ 
tage  is  more  pronounced  in  the  case  of  o-toluidine. 
A  50%  economy  of  acid  is  effected  by  addition  of 
xylene.  Aniline  is  converted  into  acetanilide  by 
monoacetin  at  200°,  but  not  to  an  appreciable  extent 
at  130°.  H.  Wren. 

Sulphonation  of  o-toluidine  and  preparation 
of  sodium 6-chloro-5-iutro-m-toluenesulphonate, 
M.  N.  Schultz  and  H.  J.  Lucas  (J.  Amer.  Cliem.  Soo,, 
1927,  49,  298 — 302).— Sulphonation  of  o-toluidine 
to  the  5-sulphonic  acid  is  best  effected  by  heating 
the  base  with  2  mols.  of  fuming  sulphuric  acid  (20% 
S03)  for  10  hrs.  at  180°  (yield,  77%).  The  presence 
of  iodine  is  detrimental,  as  it  increases  charring  (cf, 
Ray  and  Dey,  J.C.S.,  1920,  117,  1405).  Treatment 
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of  the  diazotised  sulphonie  acid  with  cuprous  chloride 
gives  a  98-2%  yield  of  6-chloro-m-toluencsulphonic 
acid,  most  of  which  separates  out  direct,  the  remainder 
being  obtained  on  evaporating  the  solution,  removal 
of  copper  being  unnecessary  (cf.  Davies,  ibid.,  1922, 
121,  785).  Treatment  of  the  dried  sulphonie  acid 
with  phosphorus  pentachloride  affords  the  sulpho- 
chloride  in  85%  yield,  nitration  of  which  according 
to  Davies’  method  ( loc .  cit.)  gives  a  75%  yield  of  the 

5- nitro-derivative.  Subsequent  hydrolysis  to  sodium 

6- chloro-5-nrtro-?n-toluenesulphonate,  also  by  Davies’ 

method,  gives  a  yield  of  80%.  1?,  G.  Willson, 

M.  p.  of  pure  .s-p-bromophenyl-n-hexyltkio- 

carbamide.  R,  F.  Hunter  and  C.  Soyka  (Chem. 
News,  1927, 134,  13). — Thera,  p.  of  s-p-bromophenyl- 
n-hexylthiocarbamide  was  erroneously  given  in  a 
recent  paper  (cf.  this  vol.,  263)  as  189°.  The  correct 
m.  p.  is  106°.  W.  J.  Powell. 

Rearrangement  of  alkylanilines.  W.  J. 
Hickinbottom  (J.C.S.,  1927,  64—67;  cf.  ibid.,  1920, 
117,  103). — Ethyl-  and  butyl-anilines,  when  heated 
at  220 — 290°  in  open  tubes  in  presence  of  cobalt, 
zinc,  cadmium,  or  manganese  chlorides,  silver  sul¬ 
phate,  or  copper  phosphate,  rearrange,  giving  p-amino- 
ethyl-  and  p-aminobutyl-benzenes.  The  presence 
of  water  has  no  effect  on  the  change.  Ethylaniline 
hydrochloride  heated  at  220 — 290°  gave  chiefly 
aniline,  with  a  small  amount  of  an  unidentified  amine, 
whereas  dry  butylaniline  hydrochloride  gave  p-amino- 
n-butylbenzene.  These  results  do  not  support  the 
view'  that  the  reaction  takes  place  with  intermediate 
formation  of  alkyl  chloride,  according  to  the  scheme  : 
2NHR-C6H6-f  MC12 + H20  — -»  2RCl+2C6H5-NH2+ 
MO  — >  2R-CeH1*NHa+MCla+HaO.  H.  Burton. 

Alternating  effect  in  carbon  chains.  XI. 
Substitution  of  benzylamine  salts.  J.  W.  Baker 
and  C.  K.  Ingold  (J.C.S.,  1927,  261—264;  cf.  A., 
1926,  1131). — Nitration  of  (a)  a-phenylethylamine, 
(6)  a-phenylisopropylamine,  (c)  a-nitro-a-phenyl- 
ethnne,  gave  the  following  amounts  of  mete-substituted 
product :  (a)  40%,  (bj  26%,  (c)  43%.  These  results 
arc  in  agreement  with  those  previously  obtained 
{loc.  cil.),  confirming  the  view  that  phenylnitro- 
methane  derivatives  are  nitrated  in  the  mete-position 
to  approximately  the  same  extent  as  substituted 
benzylamines.  H.  Burton. 

Alternating  effect  in  carbon  chains.  X. 
Nitration  of  some  derivatives  of  (3-phenylethyl- 
amine.  F.  R.  Goss,  W.  Hankakt,  and  C.  K. 
Ingold  (J.C.S.,  1927,  250—261 ;  cf.  A.,  1926,  1132).— 
Nitration  of  (a)  (3-phenylethylamine,  (6)  methyl-p- 
phenylethylamine,  (c)  dimethyl-3-phenylethylamine 
picrate,  id)  trimethyl-ii-phenylethylammonium  pi- 
crate,  gives  the  following  amounts  of  m-nitro-deriv- 
ative,  isolated  as  a  suitable  salt,  or  by  oxidation  to 
the  corresponding  nitrobenzoic  acids  with  subsequent 
analysis  :  (a)  12%,  {b)  15%,  (c)  13%,  (rf)  19%.  Nitr¬ 
ation  of  trimethylbcnzylammonium  picrate,  m.  p. 
168 — 169°,  yields  88%  of  the  m-nitro-derivative. 
These  results  show'  that  the  directive  effect  of  an 
ionic  centre  situated  in  a  side-chain  of  saturated 
carbon  atoms  does  not  alternate,  but  diminishes  with 
increasing  distance  from  the  nucleus.  The  following 


salts  have  been  isolated  during  the  investigation  : 
(3- o-nUrophemjlethylammonium  chloride,  m.  p.  162 — 
163°;  p-m -nitrophenyleihylammonium  oxalate,  m.  p. 
200°  (decomp.),  and  chloride,  m.  p.  204— 205° ;  dimethyl- 
(i-o-ntirophenyldhylammonium  picrate,  m.  p.  160 — 
161° ;  dimethyl-p-m-nitrophenylethylammomum  oxalate, 
m.  p.  186°,  and  picrate,  m.  p.  166 — 107°;  dimethyl -|3 
p-nitrophenyldhylammonium  picrate,  m.  p.  162°; 
trimethyl- p -o - w itroph m ylethyla mmon ium  picrate,  m,  p. 
146 — 147°;  lrimethyl~$-m-nitrophenylethylammonium 
picrate,  m.  p.  147 — 148°;  trimelhyl-$-j>-nUrophmyl~ 
ethylammonium  iodide ,  m.  p.  206°,  and  jncrate,  m.  p. 
144 — 145°;  m-nitrobenzyUrimethylammonium  picrate, 
m.  p.  180 — 180-5° ;  and  p-nitrobenzyltrimethyl- 
ammonium  picrate,  in.  p.  194°.  The  quaternary 
ammonium  picrates  w'ere  made  usually  by  treating 
the  tertiary  base  with  a  solution  of  trinitroanisole. 

11.  Burton. 

Preparation  of  «-naphthylthiocarbimid  e  from 
a-naphthylamine  and  thiocarbonyl  chloride.  G. 
Dyson  and  R.  F.  Hunter  (Chem.  News,  1927,  134, 

4—  5).— See  A.,  1926,  718. 

Substitution  products  of  2-aminodiphenyl. 
H.  A.  Scarborough  and  W.  A.  Waters  (J.C.S., 
1927,  89 — 97). — 2-Nitrodiphenyl  on  reduction  with 
tin  and  hydrochloric  acid  (cf.  Blanksma,  A.,  1906.  i, 
345)  gives  5-chloro-2-aminodiphenyl  (60%)  and  2- 
aminodiphenyl  (cf.  Htibner,  ibid.,  1882,  180). 

Chlorination  of  2-aminodiphenyl  in  carbon  tetra¬ 
chloride  solution  yields  3  :  %-dichloro -2-aminodiphenyl 
hydrochloride,  m.  p.  140 — 145°  (all  m.  p.  arc  corr.). 
3  :  S-Dichloro-2-aminodiphenyl,  m.  p.  51°  (benzoyl 
derivative,  m.  p.  207°),  on  deamination  gives  3  :  5- 
dichlorodiphenyl,  b.  p.  180°/15  mm.  Sodium  hypo¬ 
chlorite  converts  2-acetamidodiphenyi  into  'N-chloio-2- 
acetamidodiphenyl,  in.  p.  86°,  which  when  treated 
with  acetic  acid  gives  a  mixture  of  substances. 
Further  treatment  of  this  mixture  with  sodium  hypo¬ 
chlorite  followed  by  acetic  acid  gives  5-chloro-2- 
acetamidodiphenyl,  m,  p.  122-5°  (fienzaimdo-derivativo, 
m,  p.  142 — 143°).  2  :  o -Dichlorod iph n j ujl  has  b.  p. 
171°/15  mm.  Monobromination  of  2-aminodiphenyl 
in  carbon  tetrachloride  furnishes  5-bromo-2-aminodi- 
phenyl  hydrobromide,  m.  p.  226°,  whilst  dibromination 
in  acetic  acid  in  presence  of  sodium  acetate  gives 
3  :  o-dibromo-2-aminodiphenyl,  m.  p.  51—52°  ( benzoyl 
derivative,  m.  p.  218°).  Deamination  of  this  base 
yields  3 ;  5-dibromodiphenyl,  b.  p.  208°/15  mm. 
2-Acetamidodiphenyl  furnishes  o-brorno-2-acetamido- 
diphenyl,  m.  p.  130°,  which  on  hydrolysis  with 
alcoholic  hydrobromie  acid  gives  o-bromo-2-amino- 
diphenyl,  m.  p.  57-5°  (benzoyl  derivative,  m.  p.  162°). 
2 :  o-Dibromodiphenyl  has  b.  p.  209°/15  mm.  N- 
Bromo-2-acetamidodiphenyl  was  not  obtained  pure, 
and  the  crude  substance  on  treatment  with  acetic 
acid  gives  5-bromo-2-acetamidodiphenyl  and  2-acet- 
amidodiphenyl. 

Nitration  of  the  last  substance  gives  4'-?«7ro-2- 
aeda midod iphenyl ,  m.  p.  199°,  and  5(or  3)  :  4 '-dinitro- 
2-acdamidodiphenyl,  m.  p.  211°.  Hydrolysis  of  these 
compounds  furnishes  4' -nitro-2-aminodiphenijl,  m,  p. 
158°,  and  5(or  3)  ;  i'-din  itro-2-ammodiphcnyl,  m.  p. 
23S°,  deamination  of  the  latter  giving  3  :  4'-dinitro- 
diphenyl.  2-Bromo-±' -nitrodiphenyl,  in.  p.  82-5°,  on 
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oxidation  with  chromic  acid  gives  p-nitrobenzoic 
acid,  whilst  oxidation  of  the  dihalogenodiphenyls 
gives  the  dihalogenobenzoic  acids.  H.  Burton. 

Occurrence  of  free  radicals  in  chemical 
reactions.  V.  H.  Wieland,  A.  Hintermaier, 
and  I.  Dennstedt  [with  J.  Lorenzo]  (Annalen, 
1927  ,  452,  1—34 ;  cf.  A.,  1926,  61).— ^-Phenyl- 
benzoyl  chloride ,  m.  p.  113°,  gives  with  hydrazine 
s-di-p-phenylbenzoylhydrazine,  m.  p.  260 — 270° 
(decomp.),  but  ethyl  p-phenylbenzoate,  m.  p.  46°,  b.  p. 
178°/10  mm.,  gives  p  -pkenylbenzhy dr  azide,  m.  p.  189°. 
This  condenses  with  triphenylmethyl  chloride  to 
give  p-phenylbenzoylhydrazotriphenyhnclhane,  m.  p. 
183°  (decomp,).  The  p-phenylbenzoylazotriphenyl- 
metkane,  m.  p.  82°  (decomp.),  obtained  from  this  by 
oxidation  is  very  unstable,  decomposing  to  p-phenyl- 
benzoyltriphenyhnethane,  m.  p.  17S°,  or  in  a  stream 
of  oxygen  to  p-phenylbenzoic  acid  and  triphenyl¬ 
methyl  peroxide,  which  is  also  obtained  from  all  the 
azo-compounds  mentioned  below. 

Acetylazotrijihenylmethane  decomposes  vigorously  at 
70°,  or  in  xylene  at  40°,  to  acetijltriphenylmelhane  ; 
in  oxygen  to  diacetyl  peroxide.  isoButyrylazotri- 
phenylmethane,  m,  p.  60 — 61°  (decomp.),  obtained 
from  the  /n/drazo-compound,  m.  p.  170 — 172°,  by 
the  action  of  hypochlorous  acid  (potassium  ferri- 
cyanide  or  bromine  in  chloroform  having  no  action), 
is  extremely  unstable,  evolving  nitrogen  from  a 
chloroform  solution  at  —7°.  In  oxygen,  dii&obutiyryl 
peroxide  is  obtained ;  in  nitrogen  a  syrup,  from  which, 
by  distillation,  triphenylmethane,  and,  by  aerial 
oxidation,  tsobutyric  acid  are  obtained.  The  pinacolin 
(ts/ibutyryl triphenylmethane)  cannot  be  isolated, 
nor  can  it  be  obtained  from  magnesium  triphenyl¬ 
methyl  chloride  and  an  alkyl  jsobutyrate.  Pivalyl 
chloride  gives  with  hydrazine  dipivalylhydrazme,  but 
by  heating  ethyl  pivalate  with  hydrazine  hydrate  at 
140°,  trimethylacethydrazide,  m.  p.  65°,  b.  p.  113°/12 
mm.,  is  obtained;  Irimethylacetylazotriphenylmethane, 
m.  p.  71°  (decomp.),  obtained  from  the  hydrazo- 
compound,  m.  p.  123°,  decomposes  readily,  evolving 
nitrogen  and  carbon  monoxide  to  form  aaa-triphenyl- 
[ip-dimethylpropane,  m.  p.  189-5° ;  in  oxygen,  tert.- 
butyl  peroxide  is  formed. 

The  above  three  acylazotriphenylmethanes  show 
during  decomposition  in  an  indifferent  solvent  the 
carmine-red  colour  associated  with  free  acyl  radicals. 
The  isobutyryl  compound  on  decomposition  gives  in 
ether  an  intense  red  colour,  which  fades  on  cooling 
and  reappears  on  warming  again,  indicating  an 
association  and  deassociation  of  free  radicals.  An 
ethereal  solution  of  the  trimethylacetyl  compound 
shows  an  absorption  spectrum  with  two  bands  between 
580  and  590  i.tu,  as  well  as  the  triphenylmethyl  band 
at  520  u[x. 

Phenylacetylazotriphenylmeihane,  m.p.68°(decomp.), 
obtained  from  the  Aydrazo-compound,  m.  p.  181— 
183°  (decomp.),  forms  moderately  stable  yellow 
crystals,  but  in  light  petroleum  solution  turns  red 
and  then  yellow,  forming  as-tctraphenylethane ;  with 
oxygen,  the  peroxide  of  phenylacetic  acid  is  formed. 
Diphenylacetylazotriphenylmethane,m.p.l%0  (decomp.), 
is  obtained  by  oxidation  of  the  /lydrazo-eompound, 
m.  p.  184 — 186°  (decomp.),  by  calcium  hypochlorite 


(potassium  ferricyanide  not  reacting) ;  it  decomposes 
much  more  slowly  than  the  phenylacetyl  compound, 
giving  a  solution  with  an  absorption  band  at  580 
and  evolving  70%  of  the  theoretical  carbon  monoxide 
to  give  pentaphenylethane,  with  some  pentaphenyl- 
acetone,  isolated  only  from  the  product  of  decom¬ 
position  in  oxygen.  Triphenylacethydrazide,  m.  p. 
196°  (decomp.),  formed,  with  some  bistriphetiylacetyl- 
hydrazine,  decomp.  253°,  from  the  acid  chloride,  gives, 
with  triphenylmethyl  chloride,  tripkenylacetylhydrazo- 
triphenyhnethane,  m.  p.  170 — 172°  (decomp.),  oxidised 
by  calcium  hypochlorite  to  the  azo-compound,  which 
decomposes  at  53 — 54°,  or  immediately  in  solution, 
giving  carbon  monoxide  and  triphenylmethyl,  which 
when  shaken  with  air  or  oxygen  gives  its  peroxide. 
The  triphenylacetyl  radical  is  thus  very  unstable, 
and  no  hexaphenylacetone  is  formed.  An  attempt 
to  obtain  this  by  another  method  has  also  failed. 
Carbohydrazide  with  triphenylmethyl  chloride  gives 
s-  bistriphenylcarbohydraz  ide,  m .  p.  1 7  8 — 181°  (decomp . ) , 
after  drying  in  a  vacuum,  200 — 202°,  which  is  oxidised 
by  bromine  water  to  bis-$$'-triphenylmethylcarbazone, 
CPh3-NH-NH-CO-N:N-CPh3,  m.  p.  96—97°  (decomp.). 
This  cannot  be  oxidised  to  the  bisazo-compound, 
decomposition  always  occurring.  It  is  the  most 
stable  of  these  azo-compounds,  not  decomposing  in 
petroleum  until  heated  to  80°,  when  the  orange  colour 
of  triphenylmethyl  is  observed,  and  triphenylacetyl  - 
hydrazotriphenylmethane  (see  above)  is  obtained. 
Triphenylmethylsemicarbazide,  m.  p.  190 — 192°,  when 
oxidised  by  bromine  water,  gives  triphenylmeihylazo- 
formamide,  CPh3-N:N-CONH2,  m.  p.  200—225° 
(decomp.),  which  decomposes  in  solution  to  triphenyl- 
acetamide;  in  oxygen,  no  peroxide,  [NH^CO^Q, 
can  be  obtained.  Triphenylmethylhydrazoformanilide, 
m.  p.  198°  (decomp.),  is  not  sufficiently  soluble  to  be 
oxidised. 

Benzenesulphonazotriphenylmethane  is  not  obtain¬ 
able  :  the  hydrazo- compound  decomposes  on  oxid¬ 
ation,  giving  benzenesulphontriphenylmethane ;  the 
dibenzenesulphonylhydrazine  also  decomposes,  giving 
diphenylsulphone. 

The  hydrazo-compound  from  benzylhydrazine 
and  triphenylmethyl  chloride  cannot  be  isolated, 
undergoing  autoxidation  in  air  to  as-tetraphenyl- 
ethane ;  it  is  concluded  that  benzylazotriphenyl- 
methane  is  very  unstable.  p-Anisylhydrazotriphenyl- 
methane,  m.  p.  114°  (deeomp.),  is  also  very  susceptible 
to  autoxidation;  it  yields  the  azo-compound,  m.  p. 
114°  (decomp.),  which  decomposes  in  xylene  at 
70 — 80°  to  a  product  from  which  no  p-methoxytetra- 
phenylmethane  can  be  isolated,  but  only  triphenyl¬ 
methane.  E.  W.  Wignall, 

Metallic  derivatives ofo-amino-and  o-hydroxy- 

azo-compounds.  G.  Charrier  and  A.  Beretta 
[with  I.  Pafpoff]  (Gazzetta,  1926,  56,  865 — 871).— 
Cupric,  nickelous,  and  cobaltous  ammonium  hydr¬ 
oxides  react  with  o-amino-  and  o-hydroxy-azo-com- 
pounds  to  give  crystalline  compounds,  which  were  at 
first  thought  to  be  salts  in  which  the  azo-compound 
had  replaced  the  ammonia,  but  which  proved  to 
have  the  general  formula  M[Az]2,  where  M  is  the  metal 
and  Az  the  azo-compound.  These  compounds, 
especially  those  of  copper,  are  readily  converted  on 
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heating  into  triazolcs,  and  may  be  intermediate  pro¬ 
ducts  in  the  formation  of  the  latter  by  way  of  metal 

ammonia  derivatives.  They  are  stable  to  alkali, 
but  are  decomposed  by  acid.  The  following  are 
described :  Copper  bisbenzeneazo-(h-naphthylamine, 
red,  in.  p.  about  130°,  soluble  in  benzene,  and  the 
corresponding  nickel,  green,  m.  p.  260 — 265°  (decomp.), 
and  cobalt,  dark  brown,  sinters  215—220°,  m.  p.  about 
265°,  compounds;  copper  bis-o-tolueneazo-fi-naphthyl- 
amine,  decomp,  below  m.  p. ;  copper  bisbenzeneazo-Z- 
naphthol,  m.  p.  about  278°,  and  the  corresponding 
nickel  and  cobalt  compounds,  which  decompose  below 
m.  p. ;  copper  bis-p-lolueneazo-$-naphthol,  m.  p.  285 — 
290°  (decomp.),  and  the  corresponding  nickel  com¬ 
pound,  E.  W.  Wignall. 

Spectrocbemical  studies  of  hydroxyazo-com- 

omicls.  I.  T.  Uemura,  N.  Yokojima,  and  C. 

an  (Bull.  Chem.  Soc.  Japan,  1926,  1,  260 — 266). — 
The  relation  between  the  colour  and  constitution 
of  hydroxyazo-compounds  has  been  studied  spectro- 
chemically.  The  colour  change  from  yellow’,  through 
red,  to  bluish-violet,  observed  on  addition  of  alkali 
to  p-nitrobenzeneazo-P-naphthol,  and  considered 
by  Suitsu  and  Okuma  (J.  Soc.  Chem.  Ind.  Japan, 
1926,  29,  132)  to  be  due  to  the  azo-,  mono-  and  di- 
quinonoid  forms,  respectively,  has  now'  been  observed 
in  simpler  compounds. 

p-Hydroxyazobenzene,  benzencazoresorcinol,  benz- 
eneazo-p-cresol,  p- nitrobenzene  azophenol,  and  in- 
nitrobenzeneazoresorcinol  all  show  the  first  colour 
change  on  addition  of  alkali,  whilst  the  violet  diquin- 
onoid  forms  of  p-nitrobenzeneazoresorcinol  and 
p-nitrobenzeneazo-p-cresol  are  obtained  on  further 
addition  of  alkali.  These  results  are  in  agreement 
with  the  curves  obtained  by  plotting  the  oscillation 
frequencies  against  the  relative  thicknesses  of  0-0001 N- 
solutions  of  the  hydroxyazo-compounds. 

A.  S.  Corbet. 

Molecular  rearrangement  of  some  new 
vmsymmetrical  hydrazines.  E.  C.  Gilbert  (J. 
Amer.  Chem.  Soc.,  1927,  49,  286—292). — x-Benzoyl-fi- 
p- toluoylhydrazine ,  m.  p.  220 — 221°,  is  obtained  by 
the  action  of  p-toluoyl  chloride  on  benzoylhydrazine 
in  suspension  in  benzene.  When  heated  at  450°  for 
5  min.,  it  yields  a  mixture  of  aniline  (80%)  and  p- 
toluidine  (20%).  When  heated  at  350°  for  30  min.,  the 

product  contained  the  compound  Me-CgHpGN-Niiph, 
m.  p.  114 — 115°,  W’hich  forms  an  additive  compound 
with  silver  nitrate  (1  : 1),  m.  p.  260°  (decomp.). 
a-Benzoyl-^-p-chlorobenzoylhydrazine,  m.  p.  222 — 223°, 
obtained  by  the  action  of  p-chlorobenzoyl  chloride  on 
benzoylhydrazine  in  aqueous  alkaline  solution,  yields 
aniline  and  p-ekloroaniline,  when  heated  at  410°  for 
3  min.,  in  the  proportion  of  1  ;  3.  The  results  obtained 
are  in  accordance  with  the  Stieglitz  theory  of  the 
rearrangement  (A.,  1922,  i,  778).  F.  G.  Wilson. 

Organic  salts  of  hydrofluoboric  acid.  E. 
Wilke-Dorfurt  and  G.  Balz  (Bcr,,  1927,  60,  [R], 
llo — 118). — Attention  is  directed  to  the  striking 
resemblance  between  perchloric  and  hydrofluoboric 
acids  in  their  salts.  The  following  fluoborates  are 
described  ;  benzenediazonium,  volatile  at  100°,  and 
o-toluenediazonium,  characterised  by  unusual  stability, 


tetramethylamnwnium  ;  tetraethylammonium  ;  neurine, 
C2H3’NMe3,BF4 ;  brucine,  not  molten  below  250°; 
strychnine,  not  molten  below  280° ;  morphine  ;  cocaine. 
Brucine  persulphate  and  the  corresponding  jluoro- 

sulphonate  are  described.  H.  Wren. 

Stereochemistry  of  dicyclic  ring  systems.  II. 
Decahydronaphthalene  and  its  derivatives. 
II.  p -Substituted  decahydronaphthalen.es.  W. 
Huckel,  R.  Mentzel,  E.  Brinkmann,  and  E. 
Kamenz  (Annalen,  1926,  451,  109 — 132). — The 

previous  investigation  (A.,  1925,  i,  258)  has  been 
extended,  and  second  cis-  and  trans-forms  of  2-liydr- 
oxydecahydronaphthalene  (p-decalol)  and  2-amino- 
decahydronaplithalene  (p-decalylamine)  have  been 
isolated.  That  each  of  these  compounds  should 
exist  in  four  isomeric  forms  supports  the  view's  of 
Mohr  (ibid.,  1922,  i,  243). 

Hydrogenation  by  Skita’s  method  of  p-naphthol 
and  (xr-tetrahydro-P-naphthol  yields  33%  of  deca- 
hydronaphtlialene  (75%  cis-  and  25%  trans-)  and 
67%  of  JJ-decalol  (mainly  the  c/s-form,  in.  p.  105°), 
whilst  with  «c-tetrahydro-P-naphthol  the  relative 
quantities  of  the  products  are  reversed.  Separation 
of  the  mixture  of  p-decalols  may  be  effected  by  crys¬ 
tallisation  of  the  hydrogen  phthalates  and  yields 
cis- |3-decalol,  m.  p.  105°,  frans-p-decalol,  m.  p.  75° 
(hydrogen  phthalate,  m.  p.  180°),  and  a  new'  cis-form 
(hydrogen  phthalate,  m.  p.  153°;  phenylur ethane, 
m.  p.  102°),  which  after  further  purification  through 
its  oxalate,  m.  p.  131 — 132°,  has  m.  p.  17°. 

Catalytic  reduction  of  (3 -naphthyl  methyl  ether 
yields  only  the  tetrahydro-derivative,  whilst  13- 
naphthyl  benzoate  gives  a  mixture  which,  after 
hydrolysis,  yields  mainly  decahydronaphthalene  and 
20%  of  cis-P-decalol,  m.  p.  105°. 

Reduction  of  cis-p-decalone  (cis-2-ketodecahydro- 
naphthalene)  by  sodium  and  alcohol  yields  a  mixture 
of  the  two  cis-p-dccalols,  mainly  m.  p.  105°,  whilst 
the  fra  as -ketone  on  reduction  by  Willstatter’s  and 
Skita’s  methods  gives  a  mixture  of  i rans- p-decalol, 
m.  j).  75°,  and  a  new'  trans-iorm  (phenylur ethane, 
m.  p.  99°),  which  after  further  purification  through 
the  oxalate,  m.  p.  143°,  has  m.  p.  53°. 

Technical  p-decalo!  may  be  separated  into  the  four 
isomerides  by  fractional  distillation  followed  by 
fractional  crystallisation  of  the  hydrogen  phthalates 
and  further  purification  through  the  oxalates. 

Hydrogenation  of  cis- S-decaloneoxime  yields  only 
the  known  cis-P-decalylamine  (acetyl  derivative,  m.  p. 
154°;  benzoyl  derivative,  m.  p.  202° ;  benzoate,  m.  p. 
218°),  but  reduction  by  sodium  and  alcohol  yields  a 
mixture  from  which  a  second  cis-(3-decalylamine 
(benzoyl  derivative,  m.  p.  127°)  can  be  isolated. 
Similarly,  f rans- '3-decaloneoxime  yields  tw’o  trans-$- 
deealylamines,  the  knowm  form  with  acetyl  derivative, 
m.  p.  130°  (benzoyl  derivative,  m.  p.  177°;  benzoate, 
m.  p.  217°),  and  the  new'  form  (acetyl  derivative, 
m.  p,  163°;  benzoyl  derivative,  m.  p.  174°). 

Experiments  with  decahydronaphthalene  and 
3-decalone  show'  that  the  eis-form  has  a  slightly 
higher  heat  of  combustion  than  the  trans-iorm  in 
each  case.  R.  W.  West. 

Stereochemistry  of  dicyclic  ring  systems.  III. 
Hexahydrohydrindene  and  its  derivatives.  W. 
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Huckel  and  H.  Friedrich  (Annalcn,  1926,  451, 
132 — 160). — Models  constructed  similarly  to  those 
of  Mohr  (A,,  1922,  i,  243)  suggest  that  cis-hexahydro- 
hydrindol  should  exist  in  two  meso-forms,  whilst  the 
Irana -  should  exist  in  one  racemic  form.  These 
isomerides  have  now  been  isolated. 

When  cis -  and  fraws-p-decalols  are  heated  with 
potassium  hydrogen  sulphate,  they  yield  cis-  and 
<raras-A2-octahydronaphthalenes  (cf.  Borsche  and 
Lange,  A,,  1924,  i,  32),  which,  on  oxidation  with 
alkaline  potassium  permanganate,  give  good  yields 
of  c < s-cyclohexane- 1  :  2-diacetic  acid  ( dianilide ,  m.  p. 
212—214° ;  diethyl  ester,  b.  p.  187°/24  mm.,  df  1-030, 
w?)  1-4581),  and  the  trana-acid  ( monoanilide ,  m.  p. 
179°;  dianilide,  m.  p.  283°;  diethyl  ester,  b.  p.  182°/ 
21  mm.,  df  1-0246,  nf  1-4566).  The  irans-acid,  m.  p. 
167°,  may  be  resolved  through  its  cinchonidine  salt 
into  enantiomorphs  having  m.  p.  148 — 150°.  This 
favours  the  view  that  the  tra?i.s-hcxahydrohydrindol 
should  be  a  racemic  form.  Ethyl  cis-c(/cZohexane- 
1  : 2-diacetate  by  the  Dieckmann  reaction  yields 
ethyl  cis-hexahydro-p-hydrindone-a-carboxylate,  b.  p. 
170 — 173D/21  mm.,  which  bj'  acid  hydrolysis  gives 
Cf's-hexahydro-P-hydrindone,  m.  p.  10°,  b.  p.  109°/23 
mm.,  df  0-998,  »{}'"  1-48457  (semicarbazone,  m.  p. 
215 — 216°;  oxime,  m.  p.  80°),  which  is  also  obtained 
by  heating  the  m-diacetic  acid  with  acetic  anhydride. 
Similarly,  the  iraws-compounds  yield  ethyl  trans- 
hexahydro-P-hydrindone-a-carboxylate,  b.  p.  160 — 
163°/20  mm.,  and  <  reww  -  h  exahydro-  p-  hy  d  rind  on  e, 
m.  p.  -12°,  b.  p.  98°/19  mm.,  df  0-978,  1-47687 

(semicarbazone,  m.  p.  243°;  oxime,  m.  p.  161°). 

Reduction  of  hexahydro-P-indone  by  Willstatter’s 
method  yields  mainly  hexahydrohydrindene  with 
some  hexahydro-B-hydrindol,  which  can  be  partly 
separated  through  the  hydrogen  phthalates,  m.  p. 
109 — 110°  and  m.  p.  80 — 85°  (still  impure)  ( phenyl- 
urethanes ,  m.  p.  102 — 103°  andm.  p.  82°),  and  a  small 
quantity  of  cis-hexahydro-p-hydrindone.  Reduction 
by  Skita’s  method  in  neutral  solution  gives  a  50%  yield 
of  mixed  ketone  and  alcohol.  By  reduction,  cis- 
hexahydro-P-hydrindone  yields  a  mixture  of  the  two 
cis-hexahydro-P-hydrindols,  whilst  the  frax.s-ketone 
yields  tmns-hexahydro-P-hydrindol,  m.  p.  17°,  b.  p. 
102°/13  mm.  ( phenylurethane ,  m.  p.  114°). 

Oxidation  of  ci.s-hexahydro-p-hydrindol  by  chromic 
acid  in  acetic  acid  solution  yields  ci's-hexahydro-fi- 
hydrindone  and  m-ci/dohexane-l-aeetic-2-propionie 
acid.  The  trows-isomeride  of  the  latter  acid  is  obtained 
by  oxidising  irans-hexahydro-P-hydrindone  with 
alkaline  potassium  permanganate  solution. 

The  heat  of  combustion  of  cis-hexahydro-P-hydr- 
indone  is  slightly  higher  than  that  of  the  trans- 
isomeride.  R.  W,  West. 

Action  of  methyl  alcohol  on  phenol  at  high 
temperature  and  pressures  ;  formation  of 
xanthen.  W.  Ipatiev,  N.  Orlov,  and  A.  Petrov 
(Ber.,  1927,  60,  [J3],  130—133;  cf.  A.,  1926,  281).— 
Methyl  alcohol  and  phenol  in  presence  of  aluminium 
hydroxide  at  440°  and  220  atm.  (maximum)  afford 
o-cresol,  anisole,  xanthen,  and  smaller  amounts  of 
ethylene,  carbon  monoxide,  hydrogen,  carbon,  and 
traces  of  benzene.  The  isomeric  cresols  are  not 
produced.  The  formation  of  hexamethylbenzene 


could  not  be  established.  Anisole  is  doubtless  formed 
by  direct  etherification  of  phenol  under  the  influence 
of  the  catalyst.  The  production  of  o-cresol  appears 
due  to  isomerisation  of  anisole  and  that  of  xanthen 
to  the  action  of  phenol  on  o-cresol  with  loss  of  water 
and  hydrogen.  Phenol  when  heated  in  the  presence 
of  aluminium  hydroxide  yields  diphenylene  oxide 
and  small  amounts  of  diphenyl  ether.  H,  Wren. 

Substituted  diaryl  ethers.  I.  Di-p-tolyl 
ether.  J.  Reilly,  P.  J.  Drumm,  and  H.  S.  B. 
Barrett  (J.C.S.,  1927,  67 — 73). — Di-p-tolyl  ether, 
prepared  from  potassium  p-tolyloxide  and  p-bromo- 
toluene  in  presence  of  copper  bronze  and  p-eresol, 
has  m.  p.  50°  (see  Gladstone  and  Tribe,  J.C.S., 
1882,  41,  9).  Oxidation  of  the  ether  with  chromic 
acid  gives  di-p-carboxydiphenyl  ether  (silver  salt). 
Nitration  of  di-p-tolyl  ether  with  nitric  acid  in  acetic 
acid  solution  yields  2-nitrodi-p-iolyl  ether,  m.  p.  50°; 
with  nitric  acid  alone,  or  by  treatment  with  nitrogen 
peroxide,  2  : 2' -dinitrodi-p-lolyl  ether,  m.  p.  126° ; 
with  nitric  acid-sulphuric  acid,  the  2  : 2'-dinitro- 
compound  and  2:0:  2'(  ?)  :  (>'(  l)-tetranitrodi-p-tolyl 
ether,  m.  p.  246°,  this  last  substance  being  obtained 
also  by  nitration  of  2  :  Q-dinilrodi-p-tolyl  ether,  m.  p. 
98 — 100°.  There  are  produced  at  the  same  time 
varying  amounts  of  nitrated  p-cresols.  The  above 
nitro-derivatives  were  also  synthesised  by  preparing 
them  from  the  requisite  potassium  nitrotolyloxides 
and  bromonitrotoluenes.  Di-p-tolyl  ether  condenses 
with  acetyl  chloride,  benzoyl  chloride,  and  phthalic 
anhydride  in  presence  of  aluminium  chloride,  giving 
monoketonic  substances. 

Di-p-tolylene  oxide,  m.p.  165°  (Buch,  A.,  1885,  i,  147, 
gave  this  as  the  m.  p.  of  di-p-tolyl  ether),  is  obtained 
by  heating  p-cresol  with  litharge.  H.  Burton. 

Reciprocal  exchange  of  aromatically  combined 
hydroxyl  and  halogen.  II.  Mechanism  of  the 
Ullmann-Nadai  reaction.  W.  Borsche  and  E. 
Feske  (Ber.,  1927,  60,  [B],  157—159;  cf.  A.,  1918,  i, 
11).— Replacement  of  hydroxyl  in  polynitrophenols 
by  chlorine  (cf.  Ullnmnn  and  Nadai,  A.,  1908,  i,  525) 
occurs  according  to  the  scheme  (NO2)oC0H3,OH-|- 
Cl-S02-C7H7=(N02)2CfiH3-0-S02-C7H7+HCl; 
(N02)2C6H3-0-S02-C7H7+NPhEt2= 
(NO2)2C0H3-NPhEt2-O-SO,-C7H7  jfi. 
(N02)2CGH3-NPhEt2Cl — >NPhEt2+(N02)2C?H3Cl. 

3  :  5-Dinitro-o-tolyl  p-toluenesulphonato  dissolved 
in  nitrobenzene  and  diethylaniline  saturated  with 
hydrogen  chloride  is  converted  at  120°  into  2-chloro- 
3  : 5-dinitrotoluene,  m.  p.  01°,  in  53%  yield.  The 
sulphonie  ester  merely  becomes  hydrolysed  when 
heated  with  hydrochloric  acid  in  acetic  acid  solution 
at  130°  or  160°.  When  the  ester  is  warmed  with 
pyridine,  the  campound 

(NO2)2C0H2Me-NC5H,,-O-SO2-C7H7,  m.  p.  196°,  is 
produced,  which  is  converted  by  5jV-hydroehloric 
acid  at  170°  into  2-ehloro-3  :  5-dinitrotoluene  in  80% 
yield.  4-Ch)oro-3 : 5-dinitrotoluene  is  obtained  in 
10 — 15%  yield  from  diethylaniline  hydrochloride 
and  3  :  5-dinitro-p-tolyl  p-toluenesulphonate  at  110° 
or  from  dinitro-p-cresol  and  p-toluenesulphonyl 
chloride  in  diethylaniline.  The  yield  rises  to  70%  when 
the  pyridinium  derivative  of  the  sulphonate,  m.  p. 
179°,  is  heated  with  hydrochloric  acid.  H.  Wren. 
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Some  aryl  amides.  S.  Weil  (Koez.  Chem., 
1926,  6, 756 — 767)  [with  (Mlle.)  Bomberg]. — m-Nitro- 
bem-o-phenetidide,  m.  p.  113°,  yields  on  reduction 
m-aminobenz-o-phenetidide  (I),  m.  p.  89 — 90°,  which 
on  condensation  with  m-nitrobenzoyl  chloride  gives 
m-3-nitrobenzamidobenz-o-pkenetidide,  m.  p.  172°, 
giving  by  reduction  m-3-aminobenzamidobenz-o- 
pkenetidide,  NH2-C6H4-CO-NH-CGH4-CO-NH-CGH4- OEt 
(II),  m.  p.  119 — 120°.  The  m-nitrobenzamide  of 
aminophenyldimethylpyrazolone,  m.  p.  199°,  is  obtained 
by  the  action  of  m-nitrobenzoyl  chloride  on  amino- 
antipyrine. 

[With  (Mlle.)  Z.  Wyszogr6d.] — Ethyl  p-3-nitro- 
benzamidobenzoate,  m.  p.  177 — 178°,  prepared  by  the 
action  of  m-nitrobenzoyl  chloride  on  ethyl  p-arnino- 
benzoate,  yields  on  reduction  the  corresponding 
amine  (III),  m.  p.  176 — 177°,  which  is  further  con¬ 
densed  with  m-nitrobenzoyl  chloride  to  yield  ethyl 
p-3-(m-nitrobenzamido)benzamidobenzoate,  m.  p.  218°, 
corresponding  amine,  m.  p.  205 — 206°. 

[With  (Mlle.)  C.  Wierzbicka.] — 2-N  itro-p-toluoyl 
chloride,  m.  p.  17°,  on  condensation  with  ethyl 
p-aminobenzoate  yields  ethyl  p-2~nitroA-toluamido- 
benzoate,  m.  p.  172°,  giving  the  corresponding  amine 
(IV),  m.  p.  173 — 174°,  on  reduction.  The  above 
condensation  is  repeated  with  this  amine,  yielding 
ethyl  p-2-(2' -m‘fro-4' -toluamido)A-toluamidobenzoate, 
m.  p.  207 — 208°,  which  again,  on  reduction  of  the 
nitro-group,  yields  an  amine,  m.  p.  181—182°. 

[With  J.  Slifirski.]— Certain  of  the  amines 
prepared  as  above  are  converted  into  carbamide 
derivatives  by  the  action  of  carbonyl  chloride.  The 
carbamides  have  the  following  m.  p. :  from  amine  I, 
224 — 225°;  II,  above  200°  (decomp.);  Ill,  above 
210°  (decomp.) ;  and  IV,  180 — 181°.  These  carb- 
amides  possess  considerable  trypanocidal  properties. 

It.  Truszkowski. 

2  :  3-Dichloroquinol.  E.  GEBAUER-FtiLUEco 
and  E.  MalnicS  (Monatsh.,  1926,  47,  403 — 404;  cf. 
Dimroth,  Eber,  and  Wehr,  A.,  1926,  296).— Only 
moderate  yields  of  2  :  3-dichloroquinol  are  obtained 
(1)  by  the  action  of  sulphuryl  chloride  on  quinol  in 
ether  solution,  (2)  by  the  action  of  sulphur  dioxide  on 
p-benzoquinone  dichloride  (Peratoner  and  Genco,  A., 
1895,  i,  362),  and  (3)  by  the  method  of  Eckert  and 
Endler  (ibid.,  1922,  i,  932).  As  stated  by  Hollander 
[ibid.,  1920,  i,  559),  this  product  is  not  obtained  by  the 
action  of  hydrogen  chloride  on  an  ethereal  solution  of 
monochlorobenzoquinone.  The  following  derivatives 
of  2  :  3-dichloroquinol  are  prepared  :  dimethyl  ether, 
m.  p.  124°;  2  :  3-dichloro-i  :  b-dibromo-p-benzoquinone, 
m.  p.  294°.  J.  W.  Baker. 

Bromination  of  quinol  monomethyl  ether 

(p-methoxyphenol).  F.  M.  Irvine  and  J.  C.  Smith 
(J.C.S.,  1927,  74 — 77). — Monobromination  of  quinol 
monomethyl  ether  in  carbon  disulphide  solution 

yields  the  2-Zsromo-derivative,  m.  p.  44 — 45°  ( benzoyl 
derivative,  m.  p.  85°),  whereas  bromination  of 

4 -methoxy phenyl  benzoate,  m.  p.  87°,  in  formic  acid 
solution  gives  3-bromo-i-methoxy phenyl  benzoate,  m.  p. 
105-5°,  which  on  hydrolysis  furnishes  3-bromoquinol 
monomethyl  ether,  m.  p.  77—78°.  Dibromination  of 
thejether  in  acetic  acid  solution  yields  30—35%  of  the 
2  :  5-dibromo-derivative.  the  main  product  being  the 


2  :  6-dibromo-isomcride  (cf.  Ivohn  and  Guttmann,  A., 

1925,  i,  1263).  An  improved  method  for  the  prepar¬ 
ation  of  2  :  6-dibromoquinol  dimethyl  ether  is  given. 

H.  Burton. 

Synthesis  of  p-methoxyephedrine  and  p-hydr- 
oxy-m-methoxyephedrine.  G.  Roller  (Monatsh., 
1926, 47,  397 — 402). — p-Bromo-a-methoxy-a-p-anisyl- 
propane  (prepared  by  the  action  of  methyl  alcohol  on 
anethole  dibromide)  when  heated  with  2  mols.  of  a 
33%  methyl-alcoholic  solution  of  methylamine  at 
110°  for  8  hrs.  yields  fi-nietkylamiiio-a-mcthoxy-a-p- 
anisylpropane,  b.  p.  142 — 143°/13  mm.,  which,  when 
treated  in  an  atmosphere  of  carbon  dioxide  with  a 
solution  of  hydrogen  chloride  saturated  at  0°,  yields 
$-methylamino-cL~hydroxy-a-p-anisylpropane  (p-meth- 
oxyephedrine ;  cf.  Spath  and  Roller,  A.,  1925,  ii, 
1086),  m.  p.  119 — 120°  ( hydrochloride ,  m.  p.  169 — 
170°  in  a  vacuum).  fsoEugenol  dibromide  treated 
with  absolute  methyl  alcohol  similarly  yields  p-bromo- 
a-  methoxy  -  a  -  (p-  hydroxy-?n-methoxyphenyl)propane 
(P-bromo-a-methoxydihydrowoeugenol),  m.  p.  82 — 
83°  (Auwers,  ibid.,  1902,  i,  212,  describes  it  as  a  syrup), 
which  is  added  in  small  successive  portions  to  a  33% 
alcoholic  methylamine  solution  and  the  product 
hydrolysed  with  hydrochloric  acid  to  remove  the 
a-methoxy-group,  when  fi-methylamino-  a-hydroxy- a- 
(p -hydroxy-m-methoxyphenyl)propane  (amorphous)  is 
obtained.  Physiologically,  these  compounds  are 
much  weaker  in  their  action  than  ephedrine. 

J.  W.  Baker. 

Constitution  of  furoperylene.  A.  Rollett  and 
L.  Bayer  (Monatsh.,  1926,  47,  447— 448).— Dehydr¬ 
ation  of  1  :  1 2-dihydroxyperylene  with  zinc  and  zinc 
chloride  at  250 — 320°  for  04  hr.  yields  1  :  12-furo- 
perylene,  m.  p.  252°,  which  does  not  depress  the  m.  p. 
of  a  purified  specimen  prepared  from  p-dinaphthalene 
oxide  (Weitzenbock  and  Seer,  A.,  1913,  i,  847),  thus 
confirming  the  constitution  there  assigned. 

J.  W.  Baker. 

Dehydration  of  benzyl  alcohol.  S.  S.  Nametkin 
and  D.  N.  Rursanov  (J.  Russ.  Phys.  Chem.  Soe., 

1926,  57,  390 — 394). — By  the  xanthate  reaction  on 
acyclic  hydroxy-compounds,  it  is  possible  to  convert 
the  latter  into  unsaturated  hydrocarbons.  This  can 
occur  in  three  ways.  An  unsaturated  hydrocarbon 
containing  a  double  linking  may  be  formed  (cf.  A., 
1904,  i,  327;  1905,  i,  71 ;  1925,  i,  1146),  or  isomeris¬ 
ation  may  occur  (cf.  Qvist,  ibid.,  1919,  i,  165;  and 
Romppa  and  Roschier,  ibid.,  1922,  i,  1167),  or, 
finally,  the  dehydration  may  be  1:3  and  not 
1  : 2  (ef.  Tschugaev  and  Budrick,  ibid.,  1912,  i,  480). 
None  of  these  courses  is  possible  in  benzyl  alcohol. 
Dehydration  with  vigorous  dehydrating  agents 
(Cannizzaro,  Annalen,  1854,  92,  114)  yielded  a 
compound  C14H12,  in.  p.  163°.  By  the  xanthate 
reaction,  the  authors  find  that  the  main  product 
is  stilbene  :  2CH2Ph-OCS-S-Me — >2COS+ 2MeSH+ 
CHPhlCHPh. 

Methyl  benzyl  xanthate,  m.  p.  29°,  is  prepared  by  the 
action  of  methyl  sulphate  on  benzyl  xanthate.  Ethyl 
sulphate  yields  the  ethyl  ester,  b.  p.  170 — 171°/14  mm., 
m.  p.  below  20°.  It  has  the  characteristic  odour  of 
mercaptan.  The  methyl  ester  is  converted  by 
ammonia  at  0°  in  the  course  of  two  weeks  into  the 
amide,  m.  p.  61-5 — 62°.  When  the  ester  is  heated  a 
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350°  in  a  flask  carrying  a  condenser,  the  substance  is 
decomposed  with  the  formation  of  stilbene  on  the 
walls  of  the  condenser.  The  residue  in  the  flask  was 
a  substance,  m.  p.  184 — 185°,  having  an  empirical 
formula,  C23H2GS,  E.  Rothstein. 

Action  of  sulphur  on  organic  compounds. 
IX.  L.  Szperl  (Roez.  Chem.,  1926,  6,  728 — 737). 
— o-Methylbenzyl  alcohol,  m.  p.  33-7 — 34-2°,  prepared 
from  o-methylbenzyl  bromide,  yields,  on  heating  at 
200°  with  sulphur,  o-methylbcnzaldehyde,  o-toluie 
acid,  probably  2  :  2'-dimethylstilbene,  and  a  number 
of  unidentified  products. 

[With  I.  Libracii.] — wi-Methylbenzyl  alcohol  when 
heated  with  sulphur  yields  m-methylbenzyl  ether,  b.  p. 
315 — 321°,  m-methylbenzaldehyde,  m-toluic  acid, 

3  :  3'-dimethylstilbene,  and  a  number  of  unidentified 

products. 

[With  E.  Szpic.] — p-Metliylbenzyl  alcohol,  similarly 
treated,  gives  p-methylbenzaldehyde,  p-toluic  acid, 

4  :  4'-dimethylstilbene,  and  unidentified  products. 

R.  Truszkowski. 

Molecular  transpositions.  Preparation  and 
dehydration  of  some  [3-phenyl-p-aIkylethyl 
alcohols.  (Mme.)  Ramart-Lucas  and  (Mlle.) 
Amagat  (Compt.  rend.,  1927,  184,  30—32). — 
P-Phenyl-P-alkylethyl  alcohols,  on  dehydration,  yielded 
chiefly  hydrocarbons  of  the  symmetrical  type, 
CHPhlCHR,  with  small  amounts  of  the  CPhR;CH2 
type,  thus  differing  from  isobutyl  alcohol  and  the 
corresponding  pp-diaryl  alcohols  (cf.  A.,  1925,  i,  658). 
The  following  are  described  :  a-phenyl-n-butyramide, 
m.  p.  84 — -85°,  b.  p.  185°/16  mm.;  $-phcnyl-n-butyl 
alcohol,  b.  p.  120 — 121°/15  mm. ;  $-phenyl-n-bittyl- 
amine,  b.  p.  110°/13  mm.,  hydrochloride,  m.  p.  156°; 
a-phenyl- $-methylbvlyramide,  m.  p.  110°;  $-phenyl-y - 
methylbutyl  alcohol,  b.  p.  130°/15  mm. ;  p -phenyl-y- 
methyl-n-butylamine  hydrochloride,  m.  p.  128°. 

B.  W.  Anderson. 

Action  of  Grignard  reagents  on  amino-acids. 
II.  Synthesis  of  peptide  alcohols  and  their 
fission  by  acid  and  alkali.  F.  Bettzieche  and  R. 
Merger  (Z.  physiol.  Chem.,  1926,  161,  37 — 65). — 
Although  amino-alcohols  of  the  type 
RH2*CHR-CR'2-OH  react  almost  quantitatively  with 
chloroacetyl  chloride,  the  resulting  products  are 
animated  with  great  difficulty  to  glycylamino-aleohols. 
On  the  other  hand,  benzoylglycylamino-alcohols  are 
readily  prepared  by  the  use  of  hippuryl  chloride. 
The  diphenyl  compounds  (R'=Pli)  are  easily  hydro¬ 
lysed  by  acid,  forming  benzoic  acid,  ammonia,  and  a 
ketone  or  an  aldehyde,  R-COCHR'2,  The  dibenzyl 
compounds  (R'=CH2Ph),  on  the  other  hand,  give, 
with  greater  difficulty,  first  oxazolines  and  finally 
2-benzylindencs.  Hydrolysis  of  the  peptide  alcohols 
with  alkali  yields  first  glycine  and  the  amino-alcohol, 
which  then  undergoes  further  fission  into  amine  and 
ketone. 

y-Bromoacetamido-a-phenyl-  $-benzylisopropyl  alcohol, 

m.  p.  87 — 88°,  is  prepared  in  72%  yield  from  the 
amino-alcohol  and  bromoacetyl  bromide  in  presence  of 
sodium  hydroxide.  $-Chloroacetamido-a.a.$-lriphenyl- 

ethyl  alcohol,  m.  p.  218 — 219°,  and  p -chloroacetamido- 
aa  -diphenylpropyl  alcohol,  in.  p.  170- — 171°,  are 
similarly  obtained ;  the  latter,  treated  with  aqueous- 


alcoholic  ammonia  at  130°,  gives  a  very  small  yield  of 
P- glycylamino-oM-diphenylpropyl  alcohol ,  m.  p.  187*5°. 

y-Bromoacetamido-a-phenyl-  p-  benzylbutan-  fi-ol  is 
converted  by  ammonia  into  an  oily  y-glycylamino-a- 

phenyl-$-benzylbulan-$-ol,  which  on  benzoylation  yields 

-hippurylamino-cc-phenyl-$-benzylbutan-fi-ol,  m.  p. 

83°,  more  readily  prepared  from  hippuryl  chloride 
and  y-amino-ce-phenyl-P-benzylbutan-P-ol.  These  two 
methods  are  also  used  for  the  preparation  of  $-hippuryl- 
amino-aafi-triphenylethyl  alcohol,  m.  p.  213 — 214°, 
y-hippitrylamino-ay-diphenyl-fi-bmzylimpropyl  alcohol, 
m.  p.  188°,  and  $-hippurylamino-u.a-diphenylpropyl 
alcohol,  m.  p.  188°.  Hydrolysis  of  compounds  of  the 
type  X'NH'CHR'CR'^OH  with  concentrated  hydro¬ 
chloric  acid  gives  the  following  results.  Where 
X=PhCO,  R=Me,  and  R'=CH2Ph,  2-phenyl-5  : 5- 
dibenzyl-4-methyloxazoline,  m.  p.  152 — 153°,  and  a 
non-basic  isomeride,  m.  p.  90°,  are  isolated,  but  no 
benzoic  acid.  The  non-acylated  amino-alcohol  is 
obtained  in  the  case  of  the  benzyl- compounds  (X— 
NH2*CH2*CO  or  NHBz-CH2*CO,  R=Me  or  Ph,  R'= 
CHaPh),  and  is  accompanied  by  an  indene  derivative, 

iC0H4<q^>CR'..  y  -  Glycylamino  -  a  -  phenyl  -  p  - 

benzylbutan- p-ol  is  also  formed  from  the  corre¬ 
sponding  P-hippurylamino-alcohol,  and  where  X= 
NHBz*CH2*C0*,  R~Ph,  R'=CH2Ph  there  are  isolated 
the  benzoylamino-alcohol  (X=Bz),  and  dibenzyl- 
acetophenone  (p-benzoyl-ay-diphenylpropane),  m.  p. 
78°.  The  phenyl  compounds  (R'=Ph)  give  ketones, 
viz.,  aa-diphenylacetone,  m.  p.  45 — -46°  (oxime,  m.  p. 
164°),  from  X==NH2-CH2-CO  or  NHBz-CHyCO  and 
R=Mo,  and  dip heny lacetophenone ,  m.  p.  135 — 136° 
(R— Ph).  p-GLycylamino-aa-diphenylethyl  alcohol 
with  hydrochloric  acid  gives  diphenylacetaldehyde,  but 
with  40%  sulphuric  acid  at  120 — 128°  deoxybenzoin. 
During  the  hydrolysis  of  the  acylamino-alcohols  with 
8%  or  15%  sodium  hydroxide,  there  are  obtained,  in 
addition  to  the  corresponding  amino-alcohols,  from 
y-hippurylamino-a-phenyl-p-benzylbutan-P-ol,  a  sub¬ 
stance,  m.  p.  163°  (impure),  together  with  an  unisolated 
compound  which  is  hydrolysed  by  acid  to  y-amino-a- 
phenyl-p-benzylbutan-P-ol,  benzoic  acid,  and  glycine, 
and  from  y-hippurylamino-ay-diphenyl-P-benzyl- 
butan-P-ol,  a  substance,  m.  p.  173°.  In  the  case 
of  the  benzyl  (but  not  the  phenyl)  compounds  con¬ 
taining  the  hippurylamino-group,  a  glycylamino- 
derivative  is  isolable.  No  dibenzyl  ketone  is  identified 
where  R'=CH2Ph,  but  benzophenone  is  isolated  where 
R'— Ph,  except  in  the  case  of  p-glycylamino-aa- 
diphenylpropyl  alcohol.  C.  Hollins. 

Formation  of  chrysene  by  the  dehydrogenation 
of  cholesterol.  O.  Diels  and  W.  Gadke  (Ber., 
1927,  60,  [E\,  140—147 ;  cf.  A.,  1925,  i,  1062).— The 
hydrocarbon,  m.  p.  246 — 248°,  obtained  by  the 
dehydrogenation  of  cholesterol  by  palladised  charcoal 
is  identified  as  chrysene.  In  addition,  a  hydrocarbon, 
m.  p.  about  180°,  which  is  unsaturated  tow'ards 
bromine,  and  a  hydrocarbon,  m.  p.  about  325°,  stable 
towards  bromine,  are  also  produced.  H.  Wren. 

Yeast  ergosterol.  I.  F.  Reindel,  E.  Walter, 
and  H.  Rauch  (Annalen,  1927,  452,  34 — 46). — The 

ergosterol  used  had  m.  p.  160 — 161°,  [a]D  —117°  (all 
rotations  in  chloroform);  acetate,  m.  p.  172 — 173° 
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(cf.  Windaus  and  Grosskopf,  A.,  1923,  i,  75) ;  benzo¬ 
ate,  in.  p.  163 — 105°.  Attempts  to  obtain  the 
corresponding  ketone  by  oxidation  led  to  breakdown 
products,  whether  chromic  acid,  potassium  perman¬ 
ganate,  lead  tetra-aeetate,  or  fuming  nitric  acid  at 
—20°,  each  in  acetic  acid,  was  used.  Attempts  to 
obtain  crgosteryl  chloride  also  failed,  owing  to  an 
isomerisation  which  readily  occurs.  Thus  when 
ergosteryl  acetate  was  dissolved  in  chloroform  and 
treated  at  0°  with  hydrogen  chloride,  iso  ergosteryl 
acetate,  m.  p.  129 — 131°,  [ajD  —62-5°,  was  obtained, 
which  was  hydrolysed  by  potassium  methoxide  to 
iso trgoslerol,  (h-H^pOH,  m.  p.  135 — 130°,  [a]D  — 80-9° 
(benzoate,  m.  p".  135°).  This  is  presumably  a  valency 
isomerism,  since  catalytic  hydrogenation  of  the 
original  and  of  the  woergosteryl  acetates  gave  the 
same  a-ergostanyl  acetate,  C27H17*OAc,  m.  p.  110°,[a]D 
-1-5-18°  in  chloroform,  hydrolysed  to  a-ergostanol, 
m.  p.  130—131°,  [«]D  +17-80°  ( benzoate ,  m.  p.  130— 
131"),  from  which  ergostanyl  chloride,  C27H47CI,  was 
obtained  crystalline,  m.  p.  104 — 105°,  by  the  action  of 
phosphorus  pentachloride.  The  a-ergostanyl  acetate 
is  further  capable  of  isomerisation  to  (3- ergostanyl 
acetate ,  m.  p.  94—95°,  [a]D  +3-0°,  95%,  with  5%  of  a 
new  acetate,  m.  p.  110 — 111°,  of  a  sterol,  m.  p.  141 — 
142°.  Hydrolysis  of  the  (3-acetate  gave  (i-e.rgostanoi , 
m.  p.  114 — 118°,  also  obtained  by  isomerisation  of 
a-ergostanol.  Either  ergostanol  gave  with  chloro- 
acetyl  chloride  a  g- ergostanyl  chloroacctate,  m.  p.  100 — 
167°.  When  (3-ergostanyl  acetate  was  subjected  to 
catalytic  hydrogenation,  a  small  amount  of  hydrogen 
only  was  absorbed,  and  a  y-ergostanyl  acetate,  m.  p. 
144 — 145°,  [a]D  +5-95°,  was  formed  in  80%  yield,  with 
an  acetate,  m.  p.  109°,  possibly  a-ergostanyl  acetate. 
y-Ergoslanol  obtained  by  hydrolysis  has  m.  p.  144 — 
145°,  [a]D  +15-94°  (benzoate,  m.  p.  103 — 105°;  chloro- 
acetate.,  m.  p.  200 — 201°).  E.  W.  WlONALL. 

Organic  molecular  compounds  with  co¬ 
ordination  centres.  I.  H.  Rheinboldt  [with  H. 
Pieper  and  P.  Zervas]  (Annalen,  1927,  451,  250 — 
273).— Examination  of  a  series  of  complex  acids 
similar  to  those  obtained  by  Wieland  and  Sorge  (A., 
1910,  i,  710)  from  deoxycholic  acid,  and  by  Boedecker 
(ibid.,  1920,  i,  848)  from  rapocholic  acid,  shows  that 
the  number  of  mols.  of  bile  acid  combined  with  the 
central  fatty  acid  molecule  depends  on  the  number  of 
carbon  atoms  in  the  latter,  but  not  on  saturation  or 
on  the  presence  of  a  free  carboxyl  group.  Fatty  acids 
containing  4  to  8  carbon  atoms  combine  with  4  mols., 
those  containing  9  to  14  with  0  mols.,  and  those 
containing  more  than  15  with  8  mols.  of  bile  acid.  It 
is  suggested,  in  accordance  with  the  theoretical 
considerations  of  Hiittig  (ibid.,  1921,  ii,  193),  that 
these  compounds  represent  a  new  type  of  organic 
molecular  compound,  in  which  the  whole  fatty  acid 
molecule  acts  as  a  co-ordination  centre.  New  choleic 
acids  have  been  prepared  from  the  following  com¬ 
pounds  and  deoxycholic  acid,  the  number  of  mols.  of 
the  latter  being  given  in  parentheses  :  tiglic  acid  (4), 
m.  p.  171-5 — 172°;  sorbic  acid  (4),  m.  p.  171 — 172°; 
M-heptoie  acid  (4),  m.  p.  169°;  M-octoic  acid  (4),  m.  p. 
170°;  pelargonic  acid  (6),  m.  p.  173°;  n-deeoie  acid 
(6),  m.  p.  174 — 175° ;  w-undecoic  acid  (6),  m.  p.  176°; 
undecenoie  acid  (6),  m.  p.  174°;  lauric  acid  (6),  m.  p. 


176—177°;  tridecoic  acid  (6),  m.  p.  177—178°; 
myristic  acid  (6),  m,  p.  181 — 182°;  n-pentadecoic 
acid  (8),  m.  jj.  183-5 — 184°;  cetyl  palmitate  (8),  m.  p. 
195° ;  M-heptadeeoic  acid  (8),  m.  p.  185-5 — 186-5" ; 

stearolic  acid  (8),  in.  p.  174°;  arachidic  acid  (8),  m.  p. 
188 — 189°;  beiienic  acid  (8),  m.  p.  189 — 189-5°; 
ethyl  behenatc  (8),  in.  p.  191-5°;  brassidic  acid  (8), 
m.  p.  184°;  dibromobehenic  acid  (8),  m.  p.  177°; 
behenolie  acid  (8),  m.  p.  183 — 183-5°;  lignoeeric  acid 
(8),  m.  p.  193 — 193-5°;  cerotic  acid  (8),  m.  p.  193 — 
194°;  octylcetylacetic  acid  (8),  m.  p.  188 — 188-5r; 
cerylformic  acid  (8),  m.  p.  194-5°;  montanic  acid  ( ?), 
m.  p.  196°;  ethyl  montanate  (8),  m.  p.  197 — 198°; 
and  from  the  following  compounds  and  ajiocholic 
acid:  tiglic  acid  (4),  m.  p.  168 — 168-5°;  sorbic  acid 
(4),  m.  p.  170 — 171°;  ethyl  behenatc  (8),  m.  p.  190°, 
and  montanic  acid,  m.  p.  190°.  The  great  stability 
of  the  last-named  compound  is  shown  by  means  of  a 
in.-p.  curve.  H.  E.  F.  Notton. 

Sulphonation  of  cinnamic  acid  :  proof  that  the 
secondary  product  is  m-sulphocinnamic  acid  ; 
synthesis  of  o-sulphocinnamic  acid  ;  action  of 
sodium  hydrogen  sulphite  on  cinnamic  acid 
derivatives.  F.  J.  Moore  and  G.  R.  Tucker  (J. 
Amer.  Cheni.  Soc.,  1927,  49,  258 — 266;  cf.  A.,  1922, 
i,  454). — Contrary  to  the  statement  of  van  Duin 
(ibid.,  737),  sulphonation  of  cinnamic  acid  with  fuming 
sulphuric  acid  (18%  free  S03)  at  below  35°  yields  p- 
and  m-sulphocinnamic  acids,  the  o-isomeride  not  being 
produced.  At  higher  temperatures,  a  disulphonic 
acid  is  formed,  but  the  o-sulphocinnamic  acid  is  again 
not  produced.  The  m-sulphocinnamic  acid  was 
characterised  by  mixed  m.  p.  of  the  following  salts, 
obtained  both  from  the  sulphonation  product  and 
from  synthetic  m-sulphocinnamic  acid  :  p -toluidine 
hydrogen  salt,  m.  p.  227 — 230°;  p -anisidine  hydrogen 
salt,  m.  p.  238 — 239°.  The  o -toluidine  ( ?  hydrogen) 
salt  was  not  obtained  crystalline.  Barium  hydrogen 
o-sulphocinnamate  was  prepared  by  treating  sodium 
o-bromocinnamate  with  sodium  hydrogen  sulphite 
in  boiling  aqueous  solution  until  acidification  caused 
no  appreciable  precipitation,  and  heating  the  product 
with  sodium  sulphite  and  a  small  proportion  of  copper 
sulphate  for  40  hrs.  at  170°.  From  it,  the  following 
salts  of  o-sulphocinnamic  acid  (+2H„0)  were  prepared  ; 
aniline  hydrogen  salt,  m.  p.  208 — 209°;  p -toluidine 
hydrogen  salt  (H20),  m.  p.  225 — 227°;  o-toluidine 
hydrogen  salt,  m.  p.  234—235° ;  and  p -anisidine 
hydrogen  salt,  m.  p.  205 — 207°.  The  monochloride, 
obtained  by  the  action  of  phosphorus  pentachloride 
on  the  sodium  salt,  has  in.  p.  179 — 182°.  Oxidation 
of  the  potassium  salt  with  aqueous  permanganate 
affords  salicylic  acid.  The  action  of  aqueous  sodium 
hydrogen  sulphite  on  bromocinnamic  acids  yields 
products  formed  by  addition  of  the  sodium  hydrogen 
sulphite  to  the  double  linking,  which  are  transformed 
into  sulphocinnamic  acids  under  the  conditions  of 
Rosenmund’s  reaction  (A.,  1921,  i,  370). 

F.  G.  Willson. 

p-Metliylbenzylallylacetic  acid  and  its  cyclis- 
ation  to  tetrahydxonaphthalene  derivatives.  A 
new  dimethylnaphthalene.  G.  Darkens  and  A. 
Heinz  (Compt.  rend.,  1927,  184,  33—35). — Ethyl 
sodiomalonate  reacts  with  p-methylbenzyl  chloride  in 
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toluene  to  form  ethyl  p-methylbenzyhnalonate ,  b.  p. 
179 — 180°/20  mm.,  and  the  sodium  derivative  of 
this  forms  with  allyl  bromide  ethyl  p-methylbenzylaliijl- 
malonate.  The  corresponding  acid ,  on  warming,  gives 
p -meihylbenzylallylacetic  acid,  b.  p.  180°/20  mm., 
methyl  ester,  b.  p.  146 — 150°/15  mm.  This  acid  is 
converted  by  sulphuric  acid  into  1  : 7-dimethyl- 
1:2:3:  4-  tetrakydronaphihalene  -  3  -  carboxylic  acid, 
m.  p.  142 — 144°  (■ methyl  ester,  b.  p.  172°/15  mm.), 
and  p-methylbenzylvaleralactcne ,  b.  p.  187°/15  mm. 
Dehydrogenation  of  the  former  by  heating  with 
sulphur  gives  rise  to  1  : 7 -dimethylnaphthalene-3- 
carboxylic  acid,  m.  p.  217°  {methyl  ester,  m.  p.  08 — 
09°,  b.  p.  199 — 201°/15  mm.),  from  which  1  :  1-di- 
methylnaphthalene,  b.  p.  147 — 149°/15  mm.,  picrate, 
m.  p.  123 — 124°,  is  obtained  (cf.  J.C.S.,  1907,  91, 
1149).  B.  W.  Anderson. 

Preparation  and  analysis  of  methylation 
products  of  thiosalieyelie  (o-thiolbenzoic)  acid. 
G.  Sachs  and  M.  Ott  (Monatsh.,  1920,  47,  415—418). 
— o-Methylthiolbenzoic  acid  (Meister,  Lucius,  &■ 
Briining.E.P.  593/07  ;B.,  1907, 1003)  when  treated  with 
an  aqueous  or  alcoholic  solution  of  mercuric  acetate 
yields  a  mercury  salt,  m.  p.  158 — 159°,  which  when 
heated  with  methyl  iodide  for  2  hrs.  at  150°  yields 
o-carbomethoxyphenyldimethylsulphonium  mercuric, 
iodide,  C02Me-CGIL-SMe2I,HgI2,  m.  p.  123—124-5°, 
which  is  also  obtained  by  the  action  of  methyl  sul- 

CO 

phate  on  lead  o-thiolbenzoate,  CGH4<.g__?>Pb,  and 

treatment  of  the  product  with  potassium  mercuric 
iodide.  If  a  concentrated  solution  of  iodine  in  potass¬ 
ium  iodide  is  added  instead  of  the  potassium  mercuric 
iodide,  o-carbomethoxyphenyldimethylsulphonium  pent  a- 
iodide,  C02Me<C6H4>SMe2I5,  is  obtained.  Determin¬ 
ation  of  the  methyl  group  by  the  method  of  Poliak 
and  Spitzer  (A.,  1922,  ii,  789)  gives  low  results,  but 
a  value  more  nearly  approaching  the  theoretical  is 
obtained  by  the  addition  of  mercuric  iodide  to  the 
hydriodic  acid,  the  silver  iodide  being  converted  into 
the  chloride  by  a  current  of  chlorine  at  the  ordinary 
temperature  before  weighing.  J.  W.  Baker. 

Bile  acids.  XXV.  Degradation  of  [cyclo- 
hexane]dicarboxylic  acid.  H.  Wieland,  O. 
Schlichting,  and  W.  VON  Langsdorff  (Z.  physiol. 
Chem.,  1920, 161, 74 — 79) . — Three  methods  for  the  con¬ 
version  of  cycZohexane-1 : 2-dicarboxylic  acid  into  com¬ 
pounds  which  should  be  convertible  into  adipic  acid 
were  tried  unsuccessfully.  Magnesium  methyl  iodide 
reacts  in  warm  ether  with  ethyl  ci/cfohexane-1  :  2- 
dicarboxylate  to  give  the  2-hydroxyisopmpylcyclo- 
hexanecarboxylic  lactone,  m.  p.  80°  (potassium  and 
silver  salts  of  the  hydroxy- acid  are  described),  and 
oily  anhydro  -  1  :  2  -  di(hydroxyisopropyl)cyclohexane 
(1:1:3:  3 -tetramethylhemhydrophthalan),  b.  p.  80 — 
83°/15  mm.  In  vigorously  boiling  ether,  the  product 
is  1  :  2-di(hydroxyisopropyl)cyclohexane,  m.  p.  104°, 
which  is  converted  by  aqueous-alcoholic  hydrochloric 
acid  into  the  anhydro-eompound.  Reduction  of 
ethyl  cyclohexane- 1  :  2-dicarboxylate  by  Bouveault’s 
method  gives  a  small  yield  of  ao-dihydroxy- 1  :  2- 
dimethyloyclohexane  [1  :  2  -di(hydroxymethyl)cy clo  - 
hexane],  m.  p.  57°,  and  the  corresponding  anhydro- 
eompound  ( hexahydrophthalan ),  b.  p.  170 — 175°/730 


mm.  The  formation  of  the  anhydro-eompound  in 
each  case  prevents  oxidation  of  the  two  glycols  to 

adipic  acid. 

Ethyl  cyclohexane- 1  :  2-dicarboxylate  is  converted 
by  way  of  the  dihydrazide,  m.  p.  245°,  diazide ,  and 
diurethane,  m.  p.  145°,  into  1  :  2-diaminocycfohexano 
dihydrochloride,  m.  p.  303°,  but  attempts  to  prepare 

from  this  the  dihydroxy-compound  failed. 

C.  Hollins. 

Dependence  of  rotatory  power  on  chemical 
constitution.  XXXI.  Resolution  of  m-carboxy- 
phenylmethylsulphine-p-toluenesulphonylimine. 
S.  G.  Clarke,  J.  Kenyon,  and  H.  Phillips  (J.C.»S., 
1927,  188 — 194). — Chloramine-T  and  m-methylthiol- 
benzoic  acid  react,  giving  dl-m -carboxyphenylmethyl- 
sulphine-p-toiuenesulphonylimine, 
CcH4Me-S02-N-SMe)CcH4-C02H,  m.  p.  173—175° 
(cf.  Mann  and  Pope,  ibid.,  1922,  121,  1052).  Treat¬ 
ment  with  brucine  .furnished  the  hbrucine-l-ackl  salt, 
m.  p.  123-125°,  [a],*.,  -144°,  [a],ra  -279°  (in 
ethyl  alcohol),  which  on  decomposition  gave  1-m- 
carboxyphenylmethylsulphine  -  p  -  toluenesulphonylimine, 
m.  p.  172 — 173°,  [a] n,,,  (in  ethyl  alcohol)  —338°.  A 
table  of  specific  rotatory  powers  of  this  substance  in 
different  solvents  for  different  wave-lengths  is  given. 

d  -  m-  Carboxyphenyhnethylsulphine-p-toluenesul  - 
phonylimine,  m.  p.  172 — 173°,  [a]*,,  +338°,  [a],M, 
+627°  (in  ethyl  alcohol),  was  obtained  from  its 
1  -cinchonidine  salt,  m,  p.  204°,  [a]1,;,5,  (in  chloroform) 
+48-27°  (other  rotatory  powers  are  given). 

The  sulphonylimine  is  decomposed  by  hydrogen 
peroxide  into  m-carboxyphenylmethylsulphone  and 
p-toluenesulphonamide,  and  by  hydrochloric  acid 
into  the  sulphonamide  together  with  m-carboxyphenyl 
methyl  sulphoxide  and  m-methylthiolbenzoic  acid. 
A  review  of  the  constitution  of  chloramine-T  and 
its  reactions  with  thioethers  in  the  light  of  the  elec¬ 
tronic  theory  of  valency  is  given.  H.  Burton. 

Persistence  of  optical  activity  in  the  elimin¬ 
ation  of  water  from  optically  active  glycols.  I. 
A.  McKenzie  and  W.  B.  Dennler  (Ber.,  1927,  60, 
[.B],  220 — 225). — r-a-Naphthylglycollic  acid  is  resolved 
into  its  optical  antipodes  by  crystallisation  of  the 
cinchonine  salt  from  rectified  spirit  whereby  d-a- 
naphthylglycollic  acid,,  m.  p.  124 — 125°,  [«]',{  +162° 
in  water,  [a]',)  +194°  in  ethyl  alcohol,  is  obtained. 
Methyl  d-a-naphihylgly collate,  b.  p.  230 — 232°/3G  mm., 
(“3  M3  +115°  in  acetone,  is  converted  by  magnesium 
benzyl  chloride  into  $-l-naphthyl-aa-dibenzylethylene 
glycol,  m.  p.  195 — 196°,  [a]£  —78°  in  acetone,  which  is 
transformed  by  cold,  concentrated  sulphuric  acid  into 
r-benzyl  (3-phenyl-a- 1  -naphthylethyl  ketone,  in.  p. 
58-5 — 59-5°  (cf.  A.,  1926,  834),  and  by  boiling  dilute 
sulphuric  acid  into  a  partly  raeemised  product  from 
which  1  -benzyl  $ -phenyl -a -l -naphthylethyl  ketone, 
m.  p.  78°,  [a]D  —278°  in  acetone,  is  isolated  by  frac¬ 
tional  crystallisation.  The  active  ketone  is  completely 
raeemised  by  alcoholic  alkali,  thus  proving  that  the 
a-naphthyl  group  exerts  an  influence  similar  to  that 
of  the  phenyl  residue.  H.  Wren. 

Smooth  extension  of  the  ring  from  iudandione 
to  dihydroxynaphthalene  derivatives.  I.  D. 
Radulescu  and  G.  Gheorgiu  (Ber.,  1927,  60,  [B\, 
186 — 190). — Ethyl  2-phenylindan-l  :  3-dione-2-acet- 
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ate,  m,  p.  105 — 106°  (corresponding  methyl  ester, 
m.  p.  110 — 112°),  is  converted  by  zinc  chloride, 
concentrated  sulphuric  acid,  or,  preferably,  sodium 
ethoxido  in  the  absenco  of  air  into  ethyl  1  : 4-di- 
hydroxy-2-yh.enylnaphthalene-3-carboxylate,  m.  p.  153 — 
164°,  the  yield  being  almost  quantitative.  It  is 
transformed  by  the  action  of  air  on.  its  alkaline  solution 
partly  into  ethyl  2-phenyl-l :  i-naphlhaquinone-3- 
carbaxylate  (+0*5H„O),  m.  p.  112°,  and  partly  into 
3-hydroxy -2-phenyl-l :  4-naphthaquinone,  m.  p. 
145—146°  [identified  further  by  conversion  into  the 
corresponding  methyl  derivative,  m.  p.  122—123°, 
acetate,  m.  p.  112 — 113°,  and  monophenylhydrazone, 
in.  p.  199 — 200°  (decomp.)].  The  ester  is  smoothly 
converted  into  3-hydroxy-2-phenyl-l :  4-naphtha¬ 
quinone  by  boiling  alkali  in  the  presence  of  air.  It 
is  transformed  by  reductive  acetylation  into  ethyl 
1 ;  4:-diaceloxy-2-phenylnaphthalene-'i-carboxylater  m.  p. 
134°.  1:3:  A-Triacetoxy-2-phenylnaphihalcne,  m.  p. 
166—168°,  is  described.  2-Phenylindan-l  :  2>-dione- 
2-acetic  acid,  m.  p.  214 — 215°  ( barium  and  sodium 
salts),  is  prepared  by  hydrolysis  of  the  corresponding 
ester  by  acid;  the  corresponding  chloride,  m.  p.  198 — 
200°,  and  amide,  m.  p.  255 — 256°,  are  described. 
Treatment  with  concentrated  potassium  hydroxide 
converts  the  acid  into  p-phthaloyl-j3-phenylpropionic 
acid,  m.  p.  169 — 171°  (decomp.),  readily  transformed 

into  the  lactone,  CO<q8^>C<q^^^(q®(  •  m-  P- 

175—176°.  H.  Wrest. 

Parachor  and  chemical  constitution.  IV. 
Three-  and  four-membered  rings.  S.  Sudden 
and  H.  Wilkins  (J.C.S.,  1927,  139 — 147). — From 
measurements  of  the  densities  and  surface  tensions 
of  nine  compounds  containing  a  three-membered 
ring,  it  is  deduced  that  the  parachor  for  such  rings 
is  17.  The  normal  and  labile  esters  of  3- methyl- A2- 
cydopropene-1  : 2-dicarboxylic  acid  give  values 
indicating  that  each  of  these  compounds  contains 
a  three-membered  ring  and  a  non-polar  double 
linking.  The  value  11*6  obtained  for  four-membered 
rings  from  measurements  made  on  three  q/dhbutane 
derivatives  is  in  good  agreement  with  the  value 
previously  obtained  (A.,  1924,  ii,  662), 

Tho  hypothesis  is  put  forward  that  the  value  of 
structural  parachors  depends  on  the  intensity  of 
unsaturation.  Thus  the  ratio  between  the  number 
of  hydrogen  atoms  required  to  convert  any  ring 
structure  into  an  open-chain  saturated  compound 
(latent  valencies=x),  and  the  number  of  octets  sharing 
this  unsaturation  (n),  gives  the  degree  of  unsaturation. 
From  this  value  (x[n—  1  for  double  linking),  and 
the  value  for  the  parachor  for  the  double  linking 
(23*2),  the  value  for  ring  structures  can  be  calculated. 
These  values  are  in  good  agreement  with  those  found 
experimentally.  H.  Burton. 

^Glutaconic  acids.  XXI.  Non-formation  of 

A2-tetrahydroisophthalic  acid  by  reduction  of 
tsopbthalic  acid.  E.  H.  Farmer  and  H.  L. 
Richardson  (J.C.S.,  1927, 59—63 ;  cf.  A.,  1926, 1039). 
—The  main  product  of  the  reduction  of  isophthalio 

acid  (cf.  Perkin  and  Pickles,  J.C.S.,  1905,  87,  293), 
is  cis  -  A4  -  tetrahydroisophthalic  acid  (formerly 
described  as  A2-acid).  A  small  quantity  of  the  A3- 


tetrahydroTsophthalie  acid,  m.  p.  244°,  is  also  formed, 
probably  not  as  a  primary  reduction  product.  The 
A3-aeid  is  also  obtained  by  the  action  of  boiling 
alkali  on  the  cis- A ‘-compound,  and  on  oxidation 
with  ozone  gives  p-earboxyadipic  acid.  Adipic  (or 
glutaric)  acid,  the  expected  oxidation  product  of  the 
true  A2-form,  could  not  bo  detected  when  the  reduc¬ 
tion  product,  after  removal  of  the  A3-  and  cis-A4- 
acids,  was  oxidised  with  ozone.  It  is  concluded 
that  Perkin  and  Pickles’  cis-A4-acid  (which  should 
be  either  A2-  or  trans- A4-)  is  absent.  The  absence 
of  the  trans- A4 -acid  is  indicated  only  by  its  non¬ 
isolation,  since  the  ozone  oxidation  product  of  cis- 
and  trans -tonne  is  the  same,  trioarballylic  acid. 

H.  Burton. 

Oxidation  of  nitrophenylcyanoacetates.  A. 
Fairisourne  and  H.  R.  Fawson  (J.C.S.,  1927,46 — 50). 
— Ethyl  sodiocyanoacetato  condensed  with  jp-chloro- 
nitrobenzene,  chIoro-2  :  4-dinitrobenzcne,  and  pieryl 
chloride,  yields  ethyl  p -nitrophenylcyanoaceiate  (I) 
(< sodium  derivative),  ethyl  2  :  4-dinUrophenylcyano- 
acetate,  (II),  m.  p.  66°  ( sodium  and  silver  derivatives), 
and  ethyl  2:4: 6 -trinitrophenylcyanoacetate,  m.  p. 
95°.  Hydrolysis  of  I  and  II  with  hot  dilute  hydro¬ 
chloric  acid  gives  p-nitrophenylacetonitrile  and  2  :  4- 
dinitrophenylacetonitrile,  m.  p.  89°.  Ethyl  2 : 4- 
dinitrophenylethylcyanoacetate,  m.  p.  98°,  is  obtained 
from  the  silver  derivative  of  II  and  ethyl  iodide. 

Oxidation  of  I  with  chromic  anhydride  in  boiling 
glacial  acetic  acid  gives  ethyl  a$-di-~p-nitrophenyl-a.$- 
dicyanosuccinate,  m.  p.  209°,  which  is  also  obtained 
by  treating  the  silver  derivative  of  I  with  iodine. 
Horn  II  there  is  obtained  by  oxidation  ethyl  2 : 4- 
dinitrobenzoylformate,  m.  p.  89°  (phenylhydrazone, 
m.  p.  170°),  derived  from  the  intermediate  hydroxy- 
ester  R-C(OH)(CN)*C02Et,  by  loss  of  hydrogen 
cyanide.  The  sodium  derivative  of  II  on  treatment 
with  bromine  in  moist  ether  gives  ethyl  bromo-2  : 4- 
dinitropkenylcyanoacetate,  m.  p.  98°,  which  on  oxid¬ 
ation  passes  into  ethyl  bromo-2  :  i-dinilrophenylhydr- 
oxycyanoacetate,  in.  p.  157°,  thus  showing  the  bromine 
to  be  in  the  ring.  The  same  sodium  derivative  when 
treated  with  chlorine  in  aqueous  solution  gives 
ethyl  chloro-2  :  i-dinitrophenylcyanoacetate,  m.  p.  101°. 
No  substituted  anthracene  derivative  was  obtained 
from  any  of  the  oxidations.  H.  Burton. 

3-Nitro-4-amino-  and  3  :  4-dihalog'eno-benz- 
aldehydes,  H.  H.  Hodgson  and  H.  G,  Beard 
(J.C.S.,  1927,  20 — 27). — p-Acetamidobenzaldehyde 
(p-nilrophenylhydrazone,  m.  p.  264 — 265°),  on  nitration 
with  diacetylorthonitrie  acid  in  acetic  anhydride 
solution,  gives  H-nilroA-acetamidobenzylidcne  diacetate, 
m.  p.  114°,  which  on  hydrolysis  yields  3-nitro-4-acet- 
amidobenzaldehyde  ( p-nitrophenylhydrazone ,  m.  p. 
289 — 290°)  and  3-nitro-4-aminobenzaidehyde  (p-nitro- 
phenylhydrazone,  m.  p.  270 — 272°;  oxime,  m.  p.  207°). 
The  4-halogeno-3-nitrobenzaldehydes  were  obtained 
in  the  usual  way  from  the  nitroaminoaldehyde,  and 
also  by  nitration  of  the  4-halogenobenzaldehydcs. 
4-Chloro-3-nitrobenzaIdehyde  ( p-nitmphenylhydrazone , 
m,  p.  278 — 279°;  oxime,  m.  p.  146°),  4-bromo-3- 
nitrobenzaldehyde  [p-nilrophenyl  hyd  razone ,  m.  p. 
282 — 283°;  oxime,  m.  p.  154°  (SchopS,  A.,  1892,  i, 
336,  gives  m.  p.  145 — 146°)],  and  4 - ioJo-S-nUrobmz- 
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aldehyde ,  in.  p.  141°  ( p-nilrophenylhydrazone ,  m.  p. 
277 — 278° ;  oxime,  m.  p.  157°),  arc  described  and 
their  structures  proved  by  oxidation  to  the  corre¬ 
sponding  benzoic  acids.  Conversion  of  these  alde¬ 
hydes  into  the  dihalogeno-compounds  was  carried 
out  by  the  method  previously  described  (B.,  1926, 
511).  There  were  prepared  in  this  way  3  :4-dichloro- 
benzaldehyde  [p -nitrophenylhydrazone,  m.  p.  276 — 
277°;  oxime,  m.  p.  118 — 119°  (Erdmann  and 
Sehwechten,  A.,  1891,  i,  450,  give  m.  p.  114 — 115°)]; 
i-chloro-3-bromobenzaldehyde ,  m.  p.  70°  {p -nitrophenyl¬ 
hydrazone,  m.  p.  273 — 274°;  oxime,  m.  p.  131°); 

4- chloro  o-iodobenzaldehyde,  m.  p.  117°  (p -nitrophenyl¬ 
hydrazone,  m.  p.  277 — 278°;  oxime,  m.  p.  115 — 116°) ; 

5- chloroA-bromobenzaldehyde,  m.  p.  52°  ( p-nitrophenyl - 
hydrazone,  m.  p.  272 — 273°;  oxime,  m.  p.  104°); 
3  : 4-dibromobenzaldehyde,  m.  p.  75°  {p -nitrophenyl¬ 
hydrazone,  m.  p.  270 — 274°  ;  oxime,  m.  p.  129°) ; 
4 - brom o - 3 - iodobenzaldehyde,  m.  p.  127°  (p -nitrophenyl¬ 
hydrazone,  m.  p.  265°;  oxime,  m.  p.  141°);  3 -chloro- 
4-iodobenzaldehyde,  m.  p.  70-5°  [p- nitrophenylhydrazone , 
m.  p.  261 — 262°  (decomp.) ;  oxime,  m.  p.  129°] ; 
3-bromo-4-iodobenzaldehyde,  m.  p.  66°  (p- nitrophenyl¬ 
hydrazone ,  m.  p.  260 — 261°;  oxime,  m.  p.  157 — 158°), 
and  3  :  4-di-iodobcnzaldehyde,  m.  p.  118°  [p-nitrophenyl- 
hydrazone,  m.  p.  245 — 247°  (decomp.);  oxime,  m.  p. 
177—178°]. 

Oxidation  of  the  aldehydes  gives  the  corresponding 
acids,  the  following  being  described  :  4-chloro-S - 
iodobenzoic  acid,  m.  p.  216 — 217°;  4-bromo-Z-iodo- 
benzoic  acid,  m.  p.  243 — 244°;  3-chloroA-iodobenzoic 
acid,  m.  p.  219° ;  and  3-bromo-i-iodobenzoic  acid,  m.  p. 
242—243°.  p-Acetamidobenzylidene-p-toluidine  and 
3-nitrobenzaldehyde-4-azo-$-naphlhol  have  m.  p.  187 — 
188°  and  271°,  respectively.  H.  Burton, 

Action  of  phosphorus  halide  on  alkylform- 
anilides.  Preparation  of  secondary  and  tertiary 
p-alkylaminobenx aldehydes.  A.  Vilsmeier  and 
A.  Haack  (Ber.,  1927,  60,  [£],  119—122;  cf.  Fischer, 
Muller,  and  Vilsmeier,  A.,  1925,  i,  439). — Methylform- 
anilide  is  converted  by  phosphoryl  chloride  in  presence 
of  benzene  into  the  additive  compound, 
C6H5-NMe,CHCkO-POCl2,  which  when  heated  at 
70°  (or  preferably  first  converted  by  phosphorus 
pentachloride  into  methyldichloromethylaniline  and 
then  heated)  yields  p-methylaminobenzaldehyde, 
m.  p.  56 — 57°.  Treatment  of  methylformanilido 
with  phosphoryl  chloride  and  subsequently  with  a 
tertiary  fatty-aromatic  amino  gives  dialkylamino- 
aldehydes  according  to  the  scheme :  0BH6‘NMe'CHCL,T- 
C0H5*NMc„  — y  HC1+ C6H5,NMe-CHCl-CBHij-XMc2 
and  CaH5,NMe,CHCl,C6H4'NMe2-l-C.H5*NMe*CHCl2 
— >  CHCVCpH4-NMe,  -f  C0Hs-NMe-CH:NMcPhCl. 
p-Dimethylaminobenzaldehyde,  m.  p.  73°,  p-diethyl- 
aminobenzaldehyde,  p-methylbenzylaminobenzalde- 
hyde,  m.  p.  68°,  and  p-d ibenzylam inobenzaldehy.de , 
m.  p.  88 — 90°,  are  thus  prepared.  Dimethyl -m- 
toluidine  and  a-dimethylaminonaphthalene  give  less 
satisfactory  yields  of  aldehyde.  H.  Wren. 

Reactions  of  nitrosyl  chloride.  II.  Action 
on  aromatic  aldoximes.  H.  Rheinboldt,  M. 
Dewald,  F.  Jansen,  and  0.  Schmitz-Dumont 
(Annalen,  1926,  451,  161—178;  cf.  A.,  1925,  i,  1131). 
— Nitrosyl  chloride  reacts  with  aromatic  aldoximes, 


yielding  chloro-oximes,  a  nitroso-derivative  being 
probably  formed  as  an  intermediate  product : 
R-CHiNOH  — >  R-CHC1-NO  — >  R-CCKNOH.  The 
formation  of  the  nitroso-compound  is  indicated  by 
the  green  colour  developed  in  the  reaction  mixtures, 
but  the  intermediate  compound  could  be  isolated  only 
in  the  case  of  piperonaloxime  ( hydrochloride  described). 
When  this  oxime  is  treated  with  3  mols.  of  nitrosyl 
chloride  in  ethereal  solution,  m-cMoro-a-nitroao-3  :  4- 
methylenedioxy toluene,  (CH202:C6H,-CHC1-N0)2)  col¬ 
ourless  crystals  melting  at  about  75°  to  a  green  liquid, 
which  solidifies  and  then  melts  at  125—126°,  is 
deposited.  This  substance  dissolves  in  organic 
solvents  to  a  green  solution  and  readily  passes  into 
chloropiperonaloxime,  yellow  needles,  m.  p.  129°, 
when  the  solid  or  its  solutions  are  warmed.  With 
p-toluidine  in  ether  solution,  the  chloro-oxime  yields 
the  p-fo7wnAno-derivativo, 

CH202:CcH3-C(:NOH)-NH-C6H4-Me,  m.  p.  150—151°. 

By  the  action  of  nitrosyl  chloride  in  ethereal  solution 
on  aromatic  aldoximes,  the  following  substances  were 
prepared  :  oi-p-toluidinobenzaldoxime,  m.  p.  161 — 
162°  (decomp.) ;  m-chlorofurfuraldoxime,  m.  p.  103 — 
104°  [nm£mo-derivativc,  m.  p.  126 — 127°  (decomp.)], 
and  difurylfurooam,  m.  p.  113 — 114°;  o-chloro- 
anisaldoxime,  m.  p.  120°;  u-chloro-p-tolualdoxime, 
m.  p.  69 — 70°  [p-foZwtdtwo-derivative,  m.  p.  134 — 135° 
(decomp.)] ;  u-chlorocuminaldoxime,  oil  [anilino- 
derivative,  m.  p.  145 — 146°  (decomp.)] ;  icu'-dichbro- 
terephlhaldialdoxime,  m.  p.  188°  (decomp.) ;  w-chloro- 
o-nitrobenzaldoxime,  m.  p.  99—100°;  ca-chloro-m- 
nitrobenzaldoxime,  m.  p.  99-5 — 100°;  w-cliloro-p- 
nitrobenzaldoxime,  m.  p.  123-5 — -124° ;  w-chloro-o- 
nitropiperonaloxime,  m.  p.  116 — 117°  (decomp.) 
[piperidmo- derivative,  m.  p.  181 — 182°  (decomp.)]; 
u-chloro-p-cyanobenzaldoxime,  m.  p.  151 — 152°;  w- 
chloro-p-carboxybenzaldoxime,  m.  p.  198 — 199° 
(decomp.) ;  m-chlorocinnamaldoxime,  m.  p.  98°. 

The  O-methyl  ethers  of  benzaldoxime  and  «i-nitro- 
benzaldoxime  do  not  react  with  nitrosyl  chloride, 
as  would  be  expected  from  the  mechanism  of  the 
reaction  given  above.  R.  W.  West. 

Reducing  action  of  a  mixture  of  magnesium 
iodide  (or  bromide)  and  magnesium  on  aromatic 
ketones.  Probable  formation  of  magnesium 
subiodide  (or  sub-bromide).  M.  Gomberg  and 

W.  E.  Bachmann  (J.  Amer.  Chem.  Soc.,  1927,  49, 
236 — 257). — When  benzophenone  is  treated,  according 
to  the  Grignard  procedure,  with  magnesium  and  an 
aryl  halide  in  ether-benzene  in  presence  of  iodine, 
and  the  product  hydrolysed,  benzopinacol  is  obtained 
in  practically  theoretical  yield.  The  reduction  de¬ 
pends  on  the  simultaneous  action  of  magnesium  and 
magnesium  iodide,  and  does  not  take  place  in  absence 
of  either  of  these.  It  is  therefore  concluded  that  the 
reaction  is  due  to  the  intermediate  formation  of 
magnesium  subiodide,  Mgl,  which  combines  with  the 
benzophenone  with  formation  of  a  free  radical, 
termed  a  “  halomagnesium  ketyl,”  Ph.,C(OMgI)-,  thS 
bimolecular  form  of  which  is  hydrolysed  to  benzo¬ 
pinacol.  The  reduction  takes  place  in  benzene 
solution  in  presence  of  a  trace  of  ether,  and  small 
amounts  of  moisture  do  not  inhibit  the  reaction.  The 
latter  proceeds  at  0°,  and  is  almost  as  rapid  at  25°  as 
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at  the  b.  p,  of  the  solvent,  a  few  minutes  sufficing  for 
the  complete  reduction  of  55  g.  of  ketone.  When 
benzoplienone  is  added  to  a  solution  of  magnesium 
iodide  in  ether-benzene  at  25°,  the  additive  compound 
(Ph2CO)3,MgI2  is  precipitated,  and  if  the  amount  of 
iodine  present  is  insufficient  for  the  quantitative  form¬ 
ation  of  this  product,  the  reduction  will  not  proceed. 
The  presence  of  the  slightest  excess  of  iodine  over  and 
above  this  proportion,  however,  brings  about  complete 
reduction,  which  supports  the  view  that  magnesium 
and  magnesium  iodide  react  under  these  conditions  to 
form  the  subiodide,  and  also  indicates  that  the  bimole- 
cular  form  of  the  above  halomagnesium  ketyl  con¬ 
tinuously  loses  magnesium  iodide,  with  formation 
of  the  magnesium  pinacolate.  At  60°,  a  trace  of  iodine 
is  sufficient  to  bring  about  the  reduction,  as  the  above 
additive  compound  is  not  precipitated,  and  is  probably 
dissociated.  Benzopinacol  can  also  be  obtained  in 
90 — 95%  yield  by  the  action  of  magnesium  and 
magnesium  bromide,  and  of  beryllium  and  beryllium 
iodide,  on  benzophenone.  Negative  results  were 
obtained  with  magnesium  metal  and  chloride,  with 
zinc  and  its  halides,  cadmium  and  its  halides,  silver 
and  magnesium  iodide,  and  with  zinc  and  mercuric 
iodide,  mercuric  chloride,  magnesium  iodide,  or 
magnesium  bromide.  Magnesium  amalgam  does  not 
reduce  benzophenone  to  the  pinacol  in  ether-benzene. 
Rearrangement  of  benzopinacol  to  p-benzopinacolin  is 
effected  by  warming  the  former  in  glacial  acetic  acid 
in  presence  of  a  trace  of  iodine.  The  dissociation  of 
the  iodomagnesium  pinacolate  with  formation  of  the 
above  “  ketyl  ”  is  shown  by  the  analogy  of  its 
behaviour  with  that  of  triphenylmethyl.  (the  solid 
material  is  colourless,  but  gives  intensely  coloured 
solutions,  the  colour  of  which  is  discharged  by  a  small 
amount  of  oxygen  and  reappears  on  keeping.  The 
iodomagnesium  pinacolate  is  obtained,  together  with 
methane,  both  in  theoretical  yield,  by  the  action  of 
magnesium  methyl  iodide  on  benzopinacol,  and  also 
from  magnesium  phenyl  iodide  and  benzil.  Treat¬ 
ment  of  the  iodomagnesium  pinacolate  with  iodine 
affords,  quantitatively,  benzophenone  and  magnesium 
iodide,  whilst  oxygen  yields  benzophenone  and 
magnesium  oxyiodide.  The  action  of  magnesium  and 
magnesium  iodide  on  4-methylbcnzophenone  yields 
analogously  4  :  4'-dimethylbcnzopinacol,  in.  p.  173— 
175°,  which,  when  heated  in  acetic  acid  with  a  trace 
of  iodine,  affords  a  product ,  m.  p.  114 — 116°,  probably 
a  pinacolin  or  a  mixture  of  its  structural  isomerides. 
Di-p-tolyi  ketone  affords  similarly  4  :  4r :  4"  :  4"'- 
tetramethylbenzopinacol,  m.  p.  183 — 184°,  the 
additiveprodaef ,  [{CjHj52C0]2,MgI2,Et20,  beingformed 
intermediately.  4  :  4'  :  4"  :  4'"- Tetramethylbenzo - 
pinacolin,  m.  p.  137— 138°,  obtained  from  the  pinacol 
as  above,  is  described.  p-Chlorobcnzophenone  is 
converted  analogously  into  4 : 4'-dichlorobenzo- 
pinacol,  m.  p.  172 — 178°,  whilst  phenyl  diphenylyl 
ketone  affords  in  the  same  way  4  :  i'-diphenylbenzo- 
pinacol  ( s-dihydroxydiphenyldidiphenylylethane ),  m.  p. 
198—199°,  in  97%  yield  (cf.  Sehlenk,  A.,  1914,  i, 
396).  When  the  latter  is  boiled  with  acetyl  chloride 
and  acetic  acid  in  benzene  solution,  it  yields 
92%  of  the  pinacolin  phenyl  phcnijldidiphmylylmethyl 
ketone,  Bz-CPh(CBH4Ph)2,  m,  p.  198°,  and  8%  of  the 
pinacolin,  PhC6H4*CO-CPh2-C6B4Ph.  Didiphenylyl 


ketone  affords  similarly  4  :  4'  :  4"  :  4:"'-tctraphenyl- 
benzopinacol,  m.  p.  about  200°  {decomp.).  When 
heated,  the  latter  decomposes  into  didiphenylyl 
ketone  and  didiphenylylcarbinol,  whilst  it  yields 
4  :  4'  :  4"  :  i'”4etraphenyibenzopinacolin,  m.  p.  204 — 
207°,  when  boiled  with  acetyl  chloride  and  acetic  acid 
in  benzene.  Fluorenone  yields  analogously  fluormo- 
pinacol,  m.  p.  190 — 192°  (decomp.),  which,  when 
heated  with  70%  sulphuric  acid  and  acetic  acid,  yields 
the  corresponding  pinacolin,  9-diphenylenophen- 
anthrone,  m.  p.  255°.  An  additive  product  of 
fluorenone  and  fluorenopinacol  (1  :  1)  is  described. 
Xanthopinacol,  m.  p.  185 — 187°  (decomp.),  is  obtained 
analogously,  with  intermediate  formation  of  the 
additivo  product  (C13H?02)2,MgI2,Et20.  When 
heated  with  70%  sulphuric  acid  and  acetic  acid, 
xanthopinacol  yields  dixanthylene,  m.  p.  312 — 313°. 
Analogous  preparations  of  the  pinacols  from  anthrono 
and  Michler’s  ketone  are  described.  It  is  concluded 
that  the  formation  of  a  subhalide  may  explain  many 
reactions  which  are  effected  with  “  activated  ” 
magnesium.  F.  G.  Willson. 

Action  of  magnesium  phenyl  bromide  on  tri- 
substituted  acetonitriles.  (Mme.)  Ramart-Lucas 
andF.  Salmon-Legagnedr  (Cornpt.  rend.,  1927, 184, 
102—104). — By  the  action  of  magnesium  phenyl 
bromide  in  benzene,  toluene,  or  xylene  on  nitriles, 
CRa*CN,  the  ketones,  CR3-C0Ph,  are  obtained,  the 
hydrobromides  of  the  ketimines,  CR3-CPhINH,HBr, 
being  isolahle  when  one  or  two  of  the  substituent 
groups,  R,  are  aromatic.  Phenyl  tert. -butyl  ketone 
(oxime,  m.  p.  167°),  phenyl  tx-phenyl- a-methylpropyl 
ketone  (p -benzo>jl-$-phenylbutane),  b.  p.  187 — 189°/16 
mm.,  phenyl  a-phenyl-a-ethylpropyl  ketone  ( y-benzoyl - 
y-phenylpentane),  m.  p.  48—49°,  b.  p.  218°/35  mm. 
[oxime,  m.  p.  187 — 188° ;  ketimine  hydrobromide,  m.  p. 
208 — 210°  (decomp.)],  phenyl  n-phenyl-a-benzylpropyl 
ketone  (p  benzoyl- a$-diphenylbutane),  m.  p.  112 — 113° 
[oxime,  m.  p.  201 — 202°;  ketimine  hydrobromide,  m.  p. 
227°  (decomp.)],  and  phenyl  aa-diphenyl-fi-methyl- 
propyl  ketone  ( a. -benzoyl- xa-diphenylisobutane),  m.  p. 
98°  { ketimine  hydrobromide  hydrolj'sed  with  difficulty), 
are  described.  C.  Hollins. 

Action  of  nitromethane  and  its  homologues  on 
benzil.  I.  Kasiwagi  (Compt.  rend.,  1927, 184,  35 — 
37). — Benzil  reacts  readily  with  the  sodium  derivative 
of  nitromethane,  forming  ethyl  benzoate  and  a  white 
powder,  which,  on  treatment  with  acid,  yields 
w-nitrostyrene  and  p-nitro-a-phenylebhyl  alcohol. 
"With  the  sodium  derivative  of  nitroethane,  benzil 
forms  ethyl  benzoate  and  a  white  powder  containing 
nitrogen  and  19%  of  sodium.  This,  on  treatment  with 
acid,  is  resolved  into  benzoic  acid  and  acetaldoxime. 
Presumably  in  each  case  a  complex  intermediate 
compound  is  first  formed.  B.  W.  Anderson. 

Preparation  of  a-diketones  from  ap-unsatur- 
ated  ketones.  0.  Dijfraisse  and  H.  Moukeu 
(Compt.  rend.,  1927,184, 99 — 101). — By  the  successive 
addition  of  bromine  (1  mol.),  piperidine  (4  mols.), 
and  excess  of  acid  to  a  solution  of  an  aS-unsaturatcd 
ketone  (1  mol.),  the  series  of  five  reactions  : 

■CO-CH:CH - >  -CO-CHBr-CHBr - -  -COCBrlCH- 

— >  *CO*CBr(NC,H10)-CH2  — =-  -CO-C(NC5H10):GH- 
— S-  ■CO-C(OH):CH,  may  be  induced  to  occur  in  a 
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single  operation,  giving  40 — 80%  yields  of  oc-di- 
ketones.  The  following  diketones,  R-CO-CO-Mc,  are 
synthesised  :  R— methyl,  ethyl,  n-propyl,  isopropyl 
(poor  yield),  phenyl,  and  benzyl ;  also  phenyl-p- 
methoxybenzylglyoxal,  and,  in  poor  yield,  a-phenyl- 
p-ethylglyoxal.  No  experimental  details  are  given. 

C.  Hollins. 

New  diketone  from  phenyl  p-tolyl  ketone. 

T.  W,  Jezierski  (Rocz.  Chcm.,  1926,  6,  738 — 740). — 
The  main  product  of  the  reaction  between  phenyl 
p-tolyl  ketom:  and  svdphxir\ss-di-pp'-dibenzoiildiphenyl- 
ethane,  (Pli-CO-C6H,-CH.,)„,  m.  p.  239—240°. 

R.  Truszkowski. 

Condensations  of  unsaturated  substances  with 
diazomethane.  II.  Condensation  of  diazo¬ 
methane  with  carbon  disulphide  and  xylo- 
quinone.  R.  Rotter  (Monatsh.,  1926,  47,  493 — 
495). — Diazomethane  reacts  with  xyloquinone  in 
ether  solution  at  the  temperature  of  a  freezing  mixture 
to  yield  a  moderately  stable  condensation  product, 
Ci0Ht2O2N4,  which  is  more  stable  than  the  corre¬ 
sponding  product  obtained  from  benzoquinone  (Pech- 
mann  and  Seel,  A.,  1899,  i,  947),  but  which,  like 
the  latter,  can  be  converted  into  a  stable  secondary 
product.  No  pure  product  could  be  isolated  by  the 
interaction  of  diazomethane  and  carbon  disulphide, 

J.  W.  Baker. 

Naphthazarin.  P.  Pfeiffer  [with  H.  Oberlin 
and  B.  Segall]  (Ber.,  1926,  60,  [B],  111 — 115). — 
Confirmation  of  Dimroth  and  Ruck’s  conception  (A., 
1926,  297)  of  naphthazarin  as  5  :  8-dihydroxy- 1  : 4- 
naphthaquinone  is  found  in  the  observation  that  it 
is  converted  by  stannic  chloride  in  presence  of  benzene 
into  the  compound, 

C2H„<'0o>C6H2<g'>SnCl2,CcHc,  this  behaviour 

being  characteristic  of  hydroxy-ketones  containing  the 
hydroxyl  group  in  the  or^o-position  to  the  carbonyl 
group  (cf,  Pfeiffer  and  others,  A.,  1913,  i,  879);  the 
corresponding  quinizarin  derivative, 

C6H4<C0Q>CoH2<^Q;>SnCl,,  is  described.  Further, 

naphthazarin  is  unable  to  add  pyridine,  which  is  in 
harmony  with  the  presence  of  ortho -  but  not  of  para- 
hydroxy-groups. 

The  compound,  SnCl3-OCnH3(OMe)-COMc,  from 
pseonol  and  the  SnCl3  derivative  of  methyl  salicylate 
(cf.  Pfeiffer,  loc.  cit.)  appear  unimolecular  in  freezing 
naphthalene,  whereas  the  mol.  wts.  of  the  benzylidene- 
and  p-anisylidene-psconol  compounds  could  not  be 
established.  In  both  compounds,  therefore,  the  tin 
atom  has  an  unoccupied  co-ordination  position, 
unless  it  be  assumed  that  this  position  is  occupied  by  a 
naphthalene  molecule.  Stcric  considerations  render 
a  unimolecular  structure  in  the  usual  sense  very 
improbable  for  these  compounds.  H.  Wren. 

Action  of  oxalyl  chloride  on  homologues  of 
naphthalene  and  1  :  6-dimethoxynaphthalene. 

R.  Lesser  and  G.  Gad  (Ber.,  1927,  60,  [B],  242 — 

245). — The  action  of  oxalyl  chloride  on  various  methyl- 
naphthalenes  in  presence  of  aluminium  chloride  gives 
acenaphthenequinones  in  satisfactory  yield  only  in 
the  case  of  1  :  6-dimethybiaphthalene.  3 -Methyl- 
acenaphthenequinone,  m.  p.  198 — 199°  (corr.),  and 


2  :  2 '-dimcthylnaphthil,  m,  p.  237 — 238°  (corr.)  [corre¬ 
sponding  azine,  C30H22N2l,  m.  p.  269°  (corr.)],  arc 
derived  from  2-methylnaphthalene.  1  :  6-Dimethyl- 
naphthalene  affords  5  :  8-dimelhylaccnaphlhenequinone, 

in.  p.  193 — 194°  (corr.),  yielding,  with  o-phenylene- 
diamine,  the  azine,  C20Hl4N2,  m.  p.  198 — 199°  (corr.), 
and  with  3-hydroxythionaphthen  the  compound, 
C22H1402S.  3  :  7 -Dimethylacenaphlkenequinone,  in.  p. 
207°  (corr.)  [azine,  m.  p.  i04°  (corr.)],  and  ( ?)  2  :  6 -di- 
methylnaphthoic  acid  are  derived  from  2  :  6-dimethyl  - 
naphthalene.  2  : 7-Dimcthyhiaphthalene  yields 

2  :  7 -dimethyl-1 -naphthoic  acid,  m.  p.  173°  (corr.),  and 
very  little  3  :  S-dimdhijlace.na phthenequi none ,  m.  p. 
207- — 208°  (corr.).  1:6-  Dimetlioxynaphthalenc 
affords  l‘A-hydroxtj-4  :  5 - bcnzocoum aran one -l  :  3 -dionc 
( 5-hydroxy -\  :  2-dikelod  i  h  ydro  -  p  -  naph  th  o fur  an) ,  in.  p. 
298 — 300°  (corr.  dccomp.)  after  darkening  at  275°, 

3  :  Q-dime ihoxyacenaph thenequinone,  m.  p.  227°  (corr.) 
[corresponding  azine,  m.  p.  196 — 197°  (corr.)],  and  a 
substance,  m.  p.  238 — 239°  (corr.).  2  :  7-Dimethoxy- 
naphthalene  is  converted  into  3 : 8-dimethoxy- 
acenaphthenequinone,  m.  p.  279°  (corr.)  [azine,  m.  p. 
253°  (corr.) ;  monophenylhydrazone,  m.  p.  128°  (corr.) ; 
diphenylhydrazone,  m.  p.  232 — 233°  (corr.)],  and 
7-mcthoxy-l  :  2-diketodiliydro-p-naphthofuran,  m.  p. 
204°  (corr.)  [quinoxaline  derivative, 
C„H)403N2,CH3-C02H,  m.  p.  275—276°  (corr.)]  (cf. 
Staudinger  and  others,  A.,  1921,  i,  432,  433). 

H.  Wren. 

Bile  acids.  XXV.  Degradation  of  [cyclo- 
hexane]dicarboxylic  acid.  H.  Wieland,  O. 
Sghlichting,  and  W.  von  Langsdorff.— See  this 
vol.,  243. 

Bile  acids.  XXVI.  Nature  of  the  side- 
chain  and  of  the  fourth  ring.  H.  Wieland,  O. 
Schliciitinu,  and  R.  Jacobi  (Z.  physiol.  Chem., 
1926,  161,  80—115;  cf.  A.,  1924,  i,  857).— De¬ 
gradation  of  cholanic  acid  by  means  of  alternate 
Grignard  reactions  and  oxidations  shows  the  side- 
chain  to  be  •CHMe-CH2-CH2-C02H,  and  the  an- 
ClI,  CHPr0  nexed  structure 

is  suggested  for 
(j.'Hj,  <J:H  (j-'Ho  cholanic  acid. 

Five  bisnorchol- 
amc  acids  (side- 
chain 

-CHMe-C0?H) 
arc  described, 
and  their  isomer¬ 
ism  is  discussed. 

Norcholyldimethylcarbinol,  C26H460,  m,  p.  96 — 97°, 
h.  p.  220°/2  mm.,  prepared  from  ethyl  cholanate,  m.  p. 
92°,  and  magnesium  methyl  iodide,  is  oxidised  by 
chromium  tri oxide  in  acetic  acid  to  norcholanic  acid, 
C73H3802,  m.  p.  177°  [methyl  ester,  m.  p.  74°;  ethyl 
ester,  m.  p.  66 — 67°),  the  yield  being  much  better  than 
from  norcholyldiphenylcarbinol,  m.  p.  106-5°  (cf. 
Cerecedo,  Diss.,  Munich,  1921 ;  Lunde,  Diss,,  Freiburg, 
1925;  Cerecedo  prepared  from  the  diphenylcarbinol 
a  hydrocarbon,  C36H48,  m.  p.  121°).  Ethyl  nor- 
cholauate  gives  with  magnesium  methyl  iodide 
bisnorchohjldimethylcarbinol,  m.  p.  116°,  which  is 
oxidised  to  a-bisnor cholanic  acid,  m.  p.  214°,  [«}(,’ 
— 7-5°  (in  alcohol).  Bisnorcholyldiphenylcarbinol, 


CH  GH-CH,CHMc-[CHa]2*C02H 

/\/ 

7'H„  G — f  H., 

,(Tl’CH  CH. 

\/\/ 

CH,  CHS 
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m.  p.  122 — 123°,  gives  the  same  acid  in  twice  the  yield. 
Ethyl  bisnorcholanate,  no.  p.  106 — 107°,  reacts  less 
easily  with  the  Grignard  agent,  giving  trinorcholyl- 
dimethylcarbinol,  C21H35*CMe2-OH,  m.  p.  159 — 160°, 
which  is  converted  by  oxidation  into  two  stereo- 
isomeric  y-  and  S-bisnorcholanic  acids.  The  y-acid, 
m.  p.  210—211°  ( methyl  ester,  m.  p.  117°;  ethyl  ester, 
m.  p.  82 — 83°),  is  optically  inactive,  whilst  the  8-acid, 
m.  p.  184°  ( methyl  ester,  m.  p.  99°),  has  [a]1,,  +31-74° 
(in  alcohol).  $-Bisnorcholanic  acid,  m.  p.  242°,  [a]J? 
+23-33°  (in  alcohol)  (oily  ethyl  ester),  is  recovered  from 
unreacted  ester  which  has  "been  treated  for  a  short 
time  with  magnesium  phenyl  bromide ;  the  diphenyl- 
carbinol  obtained  from  the  (3-cster  is  oxidised  by 
chromic-acetic  acid  to  uctiocholanic  acid,  m.  p.  218°. 
A  fifth  isomeride,  t-bisnorcholanic  acid,  m.  p.  181°, 
[a]D  +14-30°  ( methyl  ester,  m..  p.  123°),  is  isolated  by 
means  of  its  insoluble  sodium  salt  from  the  oxidation 
product  of  the  neutral  portion  in  the  preparation  of 
the  a-acid. 

The  diphenylcarbinol,  C21H35-CPh2-OH,  from  ethyl 
bisnorcholanate,  is  converted  by  crystallisation  from 
acetic  acid  into  an  unsaturated  hydrocarbon, 
C1?H31-CMe;CPh2,  m.  p.  175 — 176°,  which  on  oxidation 
(without  isolation)  yields  celiocholanic  acid,  m.  p.  219° 
(■ methyl  ester,  m.  p.  98 — 99°;  ethyl  ester,  m.  p.  78 — 
79°),  The  unsaturated  hydrocarbon,  C32H40,  m.  p. 
233°,  obtained  from  ethyl  aitiocholanatc  and  magnes¬ 
ium  phenyl  bromide,  is  oxidised  to  odiobilianic  acid, 

,  m.  p.  228°  ( anhydride ,  m.  p.  206°). 
the  neutral  products  of  these  various  oxid¬ 
ations  are  isolated  the  following  compounds :  (1) 
From  norcholyldimethylcarbinol,  an  ct -acetoxyketone, 
C22H37-CO-CMc2-OAc,  m.  p.  147°,  the  corresponding 
a-hydroxy ketone,  ra.  p.  96 — 97°,  and  norcholyl  methyl 
ketone,  C22H37-COMc,  m.  p.  113°  [oxime,  m.  p.  151° 
(decomp.) ;  semicarbazone,  in.  p.  232°  (decomp.)],  the 
last-mentioned  ketone  being  reduced  by  Clemmensen’s 
method  to  homocholane,  m.  p.  75°.  (2)  From  bisnor- 

cholyldimethylcarbinol,  bisnorcholyl  methyl  ketone, 
m.  p.  148°  [ semicarbazone ,  m.  p.  223°  (decomp.)], 
which  is  reduced  to  cholane,  C21H12>  m-  P-  90°.  or 
converted  by  magnesium  phenyl  bromide  into  a 
carbinol,  C2IH35-CH2-0PhMe-OH,  oxidisable  to  a-bis- 
norcholanic  acid  and  bisnorcholyl  phenyl  ketone,  m.  p. 
140°  (a  stereoisomeride  is  obtained  from  the  oxidation 
products  of  bisnorcholyldiphenylcarbmol,  m.  p,  130°, 
together  with  c-bisnorcholanic  acid  above-mentioned). 
(3)  From  bisnorcholyldiphenylcarbmol,  cetiocholyl 
methyl  ketone,  C19H31-COMe,  m.  p.  115°  [semicarbazone, 
m.  p,  236°  (decomp.)],  which  is  also  isolated,  with  the 
cyclic  ketone  cetiocholanone,  C13H30O,  m.  p.  105° 
[semicarbazone,  m.  p.  263  (decomp.)],  from  the  neutral 
products  in  the  oxidation  of  norcholyldimethyl¬ 
carbinol  to  norcholanic  acid.  C.  Hollins. 

Two  sterol-like  substances  from  Asclepias 

syriaca.  I.  L.  Schmid  and  R.  Stohr  (Monatsh., 
1926,  47, 433 — 436). — The  sterol-like  product  C27H160 

isolated  from  Asdepius  syriaca  by  the  method  of 
Klein  and  Pirschle  (A.,  1924,  i,  355)  in  0-5%  yield  has 
m.  p.  176°  (after  sintering  at  164°)  and  sublimes  in  a 
vacuum  at  180°.  When  treated  with  acetic  anhydride, 
it  yields  an  acetate,  in.  p.  206°,  which  when  treated  in 
ethereal  solution  with  a  solution  of  bromine  in  acetic 
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acid  yields  a  bromoacetate,  C33H5302Br,  m.  p.  265°,  and 
a  second  bromoacetate,  C47H7503Br,  m.  p.  201°,  the 
latter  corresponding  with  an  alcohol,  C45H7102.  The 
second  bromoacetate  when  heated  with  10%  alcoholic 
potassium  hydroxide  solution  yields  a  bromo- alcohol, 
C45H7502Br,  m.  p.  170°  (2 nopionale,  m.  p.  214°). 
Phosphorus  pentachloride  has  no  action  on  the 
hydroxyl  group  present  in  the  original  sterol,  and, 
since  it  yields  no  condensation  product  with  digitonin, 
it  is  probably  similar  to  amyrin.  J.  W.  Baker. 

p -Amyrin  from  Manila  elemi  resin.  IV.  A. 
Rollett  (Monatsh.,  1926, 47,  437—445 ;  cf.  A.,  1923, 
i,  588 ;  1925,  i,  945). — Treatment  of  the  crude  amyrin 
with  a  slight  excess  of  benzoic  anhydride  at  150°  for 

3 — 5  hrs.  yields  the  mixed  a-  and  p-benzoates  in  nearly 
quantitative  yield,  separation  being  subsequently 
effected  by  the  method  previously  described.  When 
the  p-benzoate  is  heated  with  copper  in  an  atmosphere 
of  carbon  dioxide  or  hydrogen  under  reduced  pressure, 
a  sublimate  giving  the  reactions  of  benzoic  acid  is 
obtained,  together  with  a  small  quantity  of  di- p- 
amyrin  ether,  m.  p.  135 — 136°,  probably  contaminated 
with  a  little  p-amyrilene.  Treatment  of  the  p-benzo¬ 
ate  in  a  suspension  of  acetic  acid  and  carbon  disulphide 
with  a  solution  of  bromine  in  acetic  acid  yields  a 
substance,  C37H5302Br,  which  is  obtained  in  three 
different  crystalline  forms  (highostm.p.  obtained,  202°, 
mixed  m.  p.  with  dibromo-P-amyrin  benzoate,  190°), 
and  in  one  case  a  substance  of  the  same  composition, 
m .  p .  234 — 235°.  Hydrolysis  of  these  bromo-products 
yields  only  amorphous  substances.  p-Amyrenono  on 
bromination  in  acetic  acid  solution  yields  monobromo- 
&-amyrenone,  ra.  p.  198 — 199°,  detailed  crystallo¬ 
graphic  data  for  this  compound  being  given.  It  is 
unattacked  by  heating  with  acetic  anhydride. 

J.  W.  Baker. 

Scoparin.  F.  Hemmelmayr  and  J.  Strehly 
(Monatsh.,  1926,  47,  379—392;  cf.  A.,  1893,  i,  601; 
1894,  i,  542;  1918,  i,  503). — Scoparin,  heated  in 
methyl-alcoholic  solution,  yields  the  same  product  as 
that  previously  obtamed  in  ethyl  alcohol.  Attempts 
to  replace  all  the  liydroxylic  hydrogen  atoms  by  metals 
or  acyl  radicals  were  unsuccessful,  but  the  results  are 
consistent  with  the  formulas  C20H20O10  or  C22H22011, 
of  which  the  latter  is  preferred.  The  following  are 
described  :  heptapotassium  salt ;  pentasodium  salt ; 
bariwn  salt,  C14H3()022Ba4 ;  pentachloroacetyl  deriv¬ 
ative,  soluble  in  alkali  with  intense  yellow-  colour,  and 
hexa-  (or  hepta -  l)anisoyl derivative,  m.  p.  135°.  When 
boiled  with  dilute  sulphuric  acid,  scoparin  is  converted 
into  an  isomeric  substance  w-hich  slow-ly  loses  water. 
Dilute  hydrochloric  acid,  on  the  other  hand,  causes 
the  loss  of  2  mols.  of  water  to  yield  a  brown  substance, 
C22H18Oa,  m.  p.  about  240“  ( acetyl  derivative,  m.  p. 
210°).  G.  M.  Bennett. 

Saponins  and  related  substances.  XVI. 
Hederagenin.  A.  W.  van  der  Haar  (Rec.  trav. 
chim.,  1926,  46,  28 — 32;  cf.  A.,  1925,  i,  946;  Jacobs, 
ibid.,  947,  948;  1926,  i,  1250). — The  author  acknow¬ 
ledges  that  the  so-called  hederagenin  chloride,  methyl 
ester,  and  amide  (A.,  1922,  i,  160)  are  identical  with 
the  neutral  sulphites  of  these  compounds  described  by 
Jacobs.  Hederagenin  menthyl  ester  sulphite  has  m.  p. 
265—266°.  The  non-recognition  of  the  presence  of 
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the  sulphite  residue  was  due  to  the  fact  that  hedera- 
genin  methyl  ester  and  its  sulphite  have  the  same  m.  p. 
Hederagenin  monoacetate,  m.  p.  156 — 157°,  supposed 
to  be  formed  by  the  loss  of  one  acetyl  group  from 
hederagenin  diacetate  on  heating  or  in  boiling  alcohol, 
is  shown  to  be  the  diacetate  of  the  same  m,  p.  described 
by  Jacobs,  the  former  description  being  the  result 
of  an  analytical  error.  The  view  is  maintained  that 
the  difference  in  ease  of  acetylation  is  best  explained 
by  the  assumption  that  the  hydroxyl  groups  are 
secondary  and  tertiary,  and  that  the  formation  of 
hederagenolie  acid  and  hederagenone  requires  their 
location  on  the  (3 -carbon  atoms  with  reference  to  the 
carboxyl  group.  The  formation 
of  the  sulphite  bridge  and  acetonyl 
derivative  is  possible  if  the 
hydroxyl  groups  are  in  the  dis¬ 
position  (annexed  formula).  Jacobs’ 
use  of  chromic  acid  oxidation,  sulphuric  acid,  and 
Clemmensen’s  reduction  is  criticised. 

J.  M.  Gulland. 

Phytochemistry.  IV.  Betulin.  Ill,  0.  Dis- 
chendokfer  and  H.  Ghillmayer  (Monatsh.,  1926, 
47,  419 — 425 ;  cf.  this  vol.,  59 ;  Schulze  and  Picroh, 
A.,  1922,  i,  1045). — oZZoBetulin  on  treatment  with 
benzoyl  or  ju-bromobenzoyl  chloride  at  150 — 180°  for 
8  hrs.  yields,  respectively,  heterobetulin  dibenzoale, 
m.  p.  230°,  [a]20  -{-35-49°,  and  the  corresponding  di-p- 
bromobenzoate,  m.  p.  253°  (after  sintering  at  200°), 
[a]  u  -{-40-16°,  in  which  both  the  acyl  groups  are 
attached  to  oxygen.  The  former  on  hydrolysis 
yields  heterobetulin,  C^H^Oj,  m.  p.  267 — 268°  (after 
sintering  at  260°),  [a]$  +11-59°,  which  is  isomeric  but 
not  identical  with  aZZobetulin,  and  on  re-esterification 
with  benzoyl  chloride  and  pyridine  yields  the  original 
dibenzoate,  and  with  acetic  anhydride  the  diacetate, 
in.  p.  248 — 249°,  [<x]f,  +28-29°.  When  heated  with 
95%  formic  acid,  heterobetulin  yields  a  monoformate, 
m.  p.  284 — 285°  (decomp.),  [«%  +44-52°,  which  is 
isomeric  with  aZ/obetulin  formate,  the  ethereal  oxygen 
linking  being  ruptured  and  re-formed  in  another 
position.  These  reactions  show  that  the  di-esters 
obtained  from  cZZobetulin  are  the  enol  esters  of  the 
unknown  monoketone  heterobetulone.  The  form¬ 
ation  of  heterobetulin  dibenzoate  from  aZZobetulin  is 
analogous  to  the  formation  of  terpin  diacetate  by  the 
acetolysis  of  cineole,  and  is  represented  by  the  scheme : 


C26H<s----CH2-CH(OH)- 
C— O-O— CH 


(I) 


+2BzCl 


■  CHvCH-OBz 


v  I 

C-OBz  C=C 


the  alternative  scheme, 

(I.)  +2BzCl  — >  c26h^5  •  •  •  •  ch:ch  •  • 


%-OBz  ^(OBz)— (in 


analogous  to  the  formation  of  terpineol  acetate,  being 

negatived  by  the  fact  that  oZZobetulone  forms  a  di- 
and  not  a  tri-ester  with  benzoyl  chloride. 

J.  W.  Baker. 


Action  of  anhydrous  formic  acid  on  d-a-pinene. 
J.  Reisman  (Bull.  Soc.  chim.,  1927,  [iv],  41, 94—98). — 
Prolonged  (2  months’)  action  of  anhydrous  formic 
acid  on  d-a-pinene  (Aleppo  turpentine,  aD  +42°  per 
dm.)  affords  a  mixture  of  limonene,  dipentene,  ter- 
pinene,  terpinolene,  and  diterpilene,  together  with 
the  formates  of  terpineol  and  terpinenol  and  traces  of 
bornyl  formate.  R.  Brigiitman. 

Determination  of  unsaturated  hydrocarbons 

and  formation  of  tricyclic  rings  by  dehydration 
of  alcohols.  S.  S.  Nametkin  and  L.  J.  Brussova 
(J.  Russ.  Phys.  Chem.  Soc.,  1920,  57,  372 — 378), — 
The  authors  have  used  the  reaction  of  perbenzoic 
acid,  with  compounds  containing  a  double  linking  (cf. 
Prilischaev,  A.,  1910,  i,  86),  to  determine  the  amount 
of  such  compounds  when  they  arc  formed  by  the 
dehydration  of  alcohols,  in  cases  when  there  is  the 
possibility  of  a  tricyclic  compound  being  formed. 
The  latter  do  not  react  with  perbenzoic  acid.  The 
compound  is  treated  with  excess  of  perbenzoic  acid, 
the  mixture  kept  for  3  days  at  the  ordinary 
temperature,  and  after  adding  potassium  iodide  and 
sulphuric  acid,  titrated  with  sodium  thiosulphate. 
Tricyclene,  formed  by  the  oxidation  of  camphor 
semicarbazone  (A.,  1920,  i,  855),  contains  35%  of 
non-tricyclic  compound,  probably  camphene. 

Pure  cyolofenchene,  b.  p.  143 — 143-5°/754  mm.,  df 
0-86013,  1-4515,  is  obtained  in  an  analogous  way 

from  fenchone.  a-Methylcamphene,  obtained  by 
the  dehydration  of  tertiary  mcthylfenchyl  alcohol 
with  potassium  hydrogen  sulphate,  contains  2%  of 
saturated  hydrocarbon.  The  method  confirms  the 
structure  given  to  this  compound.  Other  terpene 
compounds  have  been  examined  w-ith  similar  results. 

E.  Rothstein. 

Optical  superposition.  VII.  Bornyl  dimeth- 
oxy  succinates.  T.  S.  Patterson,  J.  D.  Fulton, 
and  (Mrs.)  J.  M.  MacCclloch  [(Miss)  J.  M.  Semple] 
(J.C.S.,  1926,  3224—3230;  cf.  ibid.,  1915,  107,  142; 
A.,  1924,  i,  1041 ;  1925,  i,  115).— The  rotatory  power 
of  bornyl  i-dimethoxysuccinate  is  nearly  the  same 
as  the  mean  of  the  rotatory  powers  of  the  d-  and 
Z- esters.  The  results  are  not  taken  as  confirming  the 
principle  of  optical  superposition,  since  the  differences 
from  the  mean  observed  are  dependent  on  the  tem¬ 
perature,  and  cannot  be  due  to  experimental  error. 
Bornyl  1  -dimethoxy succinate,  m.  p.  70°,  a“  (1  dm.) 
-2-28°,  bornyl  d-dimethoxy succinate,  m.  p.  103°,  a” 
(1  dm.)  +11-4°,  and  bornyl  i-dimethoxy succinate,  m.  p. 
114°,  [a]f5  +44-79°,  are  described,  together  with 
the  rotatory  powers  of  solutions  of  similar  concentr¬ 
ations  in  different  solvents  over  a  range  of  temper¬ 
ature.  H.  Burton. 

True  camphenone.  S.  S.  Nametkin  and  A.  S. 
Zabrodina  (J.  Russ.  Phys.  Chem.  Soc.,  1926,  57, 
379—381). — From  a-nitrocamphene  (cf.  A.,  1925,  i, 
416),  the  authors  obtain  a-eamphenone,  to  which 

CMe2-CH-CIL,(P)  . 

they  assign  the  structure  |  UH2  |  .  The 

CH2:C - CH-CO(ce) 

potassium  salt  of  secondary  a-nitroeamphene,  freed 
from  water,  was  slow-ly  added  to  a  vigorously  shaken 
solution  of  tin  in  fuming  hydrochloric  acid,  and  the 
product  purified  by  distillation  in  steam.  By  this 
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method  30  g.  of  nitrocamphene  yielded  3  g.  of  the 

crude  ketone.  The  residue  of  the  steam  distillation 
also  yielded  3  g.  of  the  hydrochloride  of  the  amino- 
derivative  previously  described  (loc.  cit.).  The  semi- 
carbazone ,  m.  p.  205°,  yields  the  pure  ketone ,  m.  p. 
77 — 78°.  The  latter  yields  the  oxime,  m.  p.  117 — 118°. 

E.  Rothstein. 

Constitution  of  the  acid  formed  by  the  action 
of  sulphuric  acid  on  camphorquinone.  M.  B. 
Rhagvat  and  J.  L.  Simonsen  (J.C.S.,  1927,  77 — 89). — 
The  kcto-acid,  C10H16O3>  formed  by  the  action  of 
sulphuric  acid  on  camphorquinone  and  previously 
described  as  d- 2  :  2  :  4-trimethylci/efohexan-3-one-l- 
carboxylic  acid  (A.,  1925,  i,  919),  is  d- 2  :  2  :  3-tri- 

methylc7/c/ohexan-4-one-l -carboxylic  acid.  Bromin- 

ation  of  the  methyl  ester  in  acetic  acid  solution  gives 
methyl  5  :  o-dibromo-2  :  2  :  S-trimethylcyclohexanA- 
one-l-carboxylate,  m,  p.  57 — 58°,  which,  on  treatment 
with  barium  hydroxide,  yields  a  mixture  of  acids 
(I),  (II),  (III),  and  (IV)  (below).  A-Hydroxy-2  :  2  :  3- 
trimeihyl-A.3-cyclohexen-5-one-l-carboxylic  acid  (I), 
in.  p.  151 — 152°  [ methyl  ester,  m.  p.  73 — 74°  (dioxime, 
m.  p.  138 — 139°;  disemicarbazone,  m.  p.  206—207°); 
acetyl  derivative  (+0-5H2O),  in.  p.  128°],  is  converted 
by  digestion  with  50%  potassium  hydroxide  solution 
into  1 -hydroxy -4  :  4  :  5-trimelhylcyclopentane-l  :  3 -di¬ 
carboxylic  acid  (II)  (+0-5H2O),  m.  p.  191 — 192° 
( potassium  salt).  The  acetyl  derivative  of  (II) 
decomposes  at  207 — 208°,  resolidifying  to  4:4:5- 
trimethyl-&s-cyc\opentene-l  :  3 -dicarboxylic  acid  (III), 
m.  p.  257 — 258°  [sodium  salt  (inactive  in  aqueous 
solution);  dianilide,  m.  p.  200 — 201“],  which,  on 
reduction  with  sodium  and  amyl  alcohol,  yields  trans- 
4:4:  5-trimelhylcyc\opentane-l  :  3- dicarboxylic  acid, 
m.  p.  182—183°.  Oxidation  of  (III)  or  of  1-4:4:  5- 
trimethyl-As-cyc\opentene-l  :  3-dicarboxylic  acid  (IV), 
m.  p.  215 — 216°  ( sodium  salt  has  [a]']]  —62°  in  water; 
dianilide,  m.  p.  208 — 209°),  with  nitric  acid  gives 
y-methylbutane-aSy-tricarboxylic  acid  (V).  Oxid¬ 
ation  of  (III)  with  potassium  permanganate  at  0°  yields 
y-acetyl-y-methylbutane-u^-dicarboxylic  acid  (VI), 
m.  p.  125 — 126°,  and  a  second  keto-dicarboxylic  acid 
(VII),  C10H12O5,  m.  p.  183—185°  [oxime  (4-0'5H2O), 
decomp.  214°;  semicarbazone,  decomp.  241°]. 
Further  oxidation  of  (VI)  with  sodium  hypobromite 
gives  (V),  also  obtained  on  oxidation  of  (VII)  with 
nitric  acid. 

The  structure  of  the  original  keto-acid  is  established 
by  these  results,  and  the  presence  of  a  methylene 
group  adjacent  to  the  carbonyl  group  is  confirmed 
by  preparation  of  an  cmwmio-ester  by  the  action  of 
(soamyl  nitrite  on  the  methyl  ester  in  presence  of 
sodium.  Hydrolysis  of  this  non-crystallising  oil 
with  formaldehyde  and  hydrochloric  acid,  followed 
by  treatment  with  dilute  potassium  hydroxide 
solution,  gives  the  acid  (I)  and  thence  the  acid  (III), 
identical  with  that  prepared  from  the  dibromo-ester. 
The  suggestion  that  the  keto-acid  can  exist  in  keto- 
and  enolic  forms  (loc.  cit.)  is  confirmed  by  the  prepar¬ 
ation  of  the  acetyl  derivative  of  the  enolic  form  by 
treating  camphorquinone  with  acetic  anhydride  and 
zinc  chloride.  1-i- Acetyl-2  :  2  :  3  -ir i methyl- A3 -cy clo - 
hexme-l-carboxylic  acid  has  m.  p.  109 — 111°,  [a]u 
—  66-3°  in  chloroform,  and  does  not  show  mutaro- 
tation.  Hydrolysis  gives  the  ordinary  ketonic  form 


of  the  acid.  Direct  acetylation  of  the  latter  could 

not  be  effected.  M.  Clark. 

New  terpene  alcohol,  C10H18O.  O.  Ach.mato- 
wicz  (Rocz.  Chcm.,  1926,  6,  804 — S14), — Bornyl 
acetate,  prepared  in  presence  of  sulphuric  acid  or 

zinc  chloride,  yields  on  hydrolysis  a  new  alcohol, 
apparently  a  space  isomeride  of  borneol,  termed 
endo borncol,  m.  p.  186°,  b.  p.  203 — 204°,  which  on 
oxidation  yields  camphor.  Its  ethyl  ether,  b.  p.  83 — 
87°/20  mm.,  197 — 198°/751  mm.,  phenylur ethane, 
in.  p.  138 — 139°,  and  benzoate,  b.  p.  186 — 187°/15  mm., 
are  described.  R.  Tiiuszkowski. 


Cadinene.  II.  Compounds  related  to  cadin- 
ene.  G.  G.  Henderson  and  J.  M.  Robertson 
(J.C.S.,  1926,  2811 — -2816;  cf.  Henderson  and  A, 
Robertson,  A.,  1924,  i,  1328). — isoCadinene  (loc.  cit.) 
is  probably  identical  with  Troger  and  Feldmann’s 
sesquiterpene  from  cade  oil  (A.,  1899,  i,  376 ;  Lepesch- 
kin,  ibid.,  1908,  i,  278)  and  with  Ruzicka  and  Capato’s 
hexahydroeadalene  {ibid.,  1925,  i,  943).  They  differ 
from  cadinene  in  the  position  of  the  double  linkings. 
Oil  of  false  cubebs  yields  on  fractionation  a  mixture  of 
dicyelic  alcohols,  C15H25-OH,  consisting  mainly  of 
\-cadinol,  b.  p.  153— 155°/10  mm.,  df  0-9727,  <  1-508, 
—54°  (cf.  d-cadinol  +22°,  other  properties 
identical),  which  is  converted  into  cadinene  dihydro¬ 
chloride,  m.  p.  118°,  [a]  —43-7°  (in  chloroform). 

There  is  also  isolated  a  new  dicyclic  sesquiterpene 
alcohol,  cubebol  (phenylur ethane,  m.  p.  186°,  [a]1",, 
4-58-9°;  «.-naphthyluretha?ie,  m.  p.  197 — 198-5°; 
dibromide,  oily ;  dibromide  phenylur  ethane,  decomp,  at 
70 — 80° ;  no  stable  hydrochloride),  which,  regenerated 
from  the  plienylurethane  by  means  of  alcoholic 
potassium  livdroxidc,  has  m.  p.  61—62°. 

C.  Hollins. 

Furfuraldehyde  in  industry.  D.  H.  Killeffkr. 
— See  B.,  1927,  92. 

5-Hydroxymethyliurfur aldehyde.  J.  J.  Bla n k- 
sma  (Helv.  Chim.  Acta,  1927, 10,  67). — The  properties 
of  this  compound  (Reichstein,  this  vol.,  61,  there 
incorrectly  described  as  5-hydroxyfurfuraldehyde) 
had  been  previously  described  (Troje,  A.,  1925,  ii, 
1210;  Middendorp,  ibid.,  1919,  i,  129). 

H.  E.  F.  Notton. 

Condensation  of  esters  of  ethoxymethylene-S- 
ketonic  acids  with,  resacetophenone  and  their 
relation  to  xanthophanic  acid.  R.  Weiss  and 
K.  Woldicii  (Monatsh.,  1926,  47,  427— 432).— The 
synthesis  of  substances  analogous  to  the  ester,  in,  p. 
165°,  obtained  by  the  condensation  of  ethyl  rcsaceto- 
phenonecarboxylatc  and  ethyl  ethoxymethyleneaceto- 
acetatc  (Liebennann,  A.,  1909,  i,  403)  has  been 
effected  in  order  to  support  the  constitutions  assigned 
by  the  author  to  methylxanthophanic  acid  and  its 
transformation  product.  Resacetophenone  itself  con¬ 
denses  with  ethyl  cthoxymethyleneaeetoacctate  in 
presence  of  alcoholic  sodium  ethoxide  to  yield 

:  l-pyront,  CjU](0H)  J-HIh' 

m.  p.  ’  — .  zomethane  yields 

another  substance ,  m.  p.  168°) ;  and  with  ethyl  ethoxy- 
methylenebenzoylacetatc  (prepared,  mixed  with  ethyl 
benzoylacetate,  from  which  it  cannot  be  separated,  by 
the  action  of  this  ester  on  ethyl  orthoformate  and 
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acetic  anhydride}  to  yield  2-resorcyl-b-benzoyl-\  :  4- 
pyrone,  m.  p,  180°.  Treatment  of  the  transformation 
product  obtained  by  the  action  of  magnesium  meth- 
oxide  on  ethylxanthophanic  acid  {idem,  ibid.,  1908,  i, 
548)  with  sulphuric  acid  merely  hydrolyses  the  ester 
group  without  eliminating  a  molecule  of  alcohol,  a 
substance,  m.  p,  170°,  to  which  the  constitution 
CHXJOCHAc  .  -  ,  .  . . 

C0Ha{OH)3(COsH)‘6 — 0 — CH-OMe  18  emg 

obtained.  The  following  constitutions  are  therefore 
assigned  to  methylxanthophanic  acid  (I)  and  its 
transformation  product  (II),  respectively,  the  action 
of  magnesium  methoxide  merely  bringing  about  a 
tautomeric  change.  The  constitution  of  the  ester, 


m.  p,  105°,  obtained  by  Liebermann  and  the  corre¬ 
sponding  acid,  m.  p.  185°,  are  therefore  represented 
by  the  formulae  (III)  and  (IV),  respectively. 

J.  W.  Baker. 

Hydrogenation  of  xanthone  and  xanthen.  V. 
Ipatiev  and  N.  Orlov  (Compt.  rend.,  1920,  183, 
973 — 975). — Xanthone  when  hydrogenated  in  presence 
of  copper  oxide  yields  xanthen,  which  on  further 
hydrogenation  in  presence  of  nickel  oxide  gives  2-hydr- 
oxydicyclohexyhnethane,  m.  p.  40 — 43°,  df  0-9581 ; 
this  further  gives  dicyclohexylmethane,  b.  p.  250 — 
252°/763  mm.  L.  F.  Hewitt. 

Tannins  and  related  substances.  XXII. 
Passage  from  the  flavone  to  the  catechin  series. 
K.  Freudenberg  and  A.  Kammuller  (Annalen,  1927, 
451,  209 — 213 ;  cf.  A.,  1920,  73). — Catalytic  reduction 
of  quercetin  pentamethyl  ether  (3:5:7  :  3' :  4'- 
pentamethoxyflavone)  in  presence  of  platinum-black 
affords  11%  of  rff-epzcatechin  pentamethyl  ether  (A., 
1925,  i,  1165).  Luieolin  tetramethyl  ether  (5:7:3':  4'- 
tetramethoxyjlavone),  m,  p.  192°,  obtained  by  simul¬ 
taneous  hydrolysis  and  methylation  of  luteolin  tetra¬ 
acetate,  is  hydrogenated  under  similar  conditions, 
yielding  24%  of  deoxyepicatechin  tetramethyl  ether 
{ibid.,  419),  identified  as  the  m  onobro  mo  -  d  eri  vative , 
m.  p.  155 — 150°.  H.  E.  P.  Notton. 

Tannins  and  similar  substances.  XXIII. 
Syntheses  of  catechin  derivatives.  K.  Frecden- 
berg  and  M.  Harder  (Annalen,  1927,  451,  213 — 222). 
— 2  :  4  :  6 -Trim ethoxy benzaldehyde  condenses  with 
hippuric  acid  in  presence  of  acetic  anhydride  and 
sodium  acetate,  forming  2-phenyl-i-trimethoxybenzyl- 
ideneoxazolone,  m.  p.  172°.  On  hydrolysis  with 
sodium  hydroxide  and  oxidation  of  the  resulting 
pyruvic  acid  with  hydrogen  peroxide,  2:4:  64ri- 
methoxyphenylacetic  acid,  m.  p.  183°,  is  obtained. 


The  corresponding  acid  chloride  condenses  with 
veratrole  in  presence  of  aluminium  chloride  to  give 
3  :  i-dimdhoxyphenyl  2:4:  6 -trimethoxybenzyl  ketone, 
m.  p.  144 — 145°.  This  is  converted  by  magnesium 

methyl  iodide  into  a-2  :  4  :  0 - tri methoxy phenyl- (3 - 3  :  4- 
dimelhoxyphenyl-Aa-propylene,  which  exists  in  two 
stereoisomerie  forms,  m.  p.  89 — 90°  and  101°,  respect¬ 
ively,  both  of  which  are  reduced  by  sodium  and 
alcohol  to  a-2  :  4 :  G-trimethoxyphenyl-$-3  : 4 -dimethoxy- 
phenylpropane,  identical  with  the  pentamethoxy- 
derivative,  m,  p.  104- — 105°  (A.,  1925,  i,  692),  obtained 
from  the  reduction  product  of  anhydrocatechin  tetra¬ 
methyl  ether.  The  formation  of  the  latter  compound 
from  catechin  must  therefore  have  been  accompanied 
by  a  migration. of  the  3  :  4-dimetlioxyphenyl  group 
from  the  2-  to  the  3-position. 

Attempts  to  isolate  intermediate  products  of  hydro¬ 
genation  of  eyanidin  chloride  (cf.  ibid.,  1165)  were 
unsuccessful.  When,  however,  tetramethyl-luteo- 
linidin  chloride  {ibid.,  825)  is  treated  with  1  mol.  of 
hydrogen  in  96%  alcoholic  solution  in  presence  of 
platinum-black  and  a  little  hydrochloric  acid,  a-3  :  4- 
dimethoxybenzoyl  -  p  -  2 '  -  hydroxy  -  4 '  :  6 '  -  dimethoxy- 
phenylethane  is  obtained.  In  absolute  alcohol, 
ring-fission  does  not  occur,  the  final  and  only  isolable 
product  being  deoxyepicatechin  tetramethyl  ether 
(cf.  preceding  abstract).  2:4: 6-Trimethoxybenz- 
aldehyde  is  reduced  by  hydrogen  and  platinum- black 
to  methylphloroglucinol  trimethyl  ether,  b.  p.  109 — 
105°/1  mm.,  m.  p.  27 — 28°  (cf.  Herzig,  A.,  1901,  i,  205). 
When  a  nickel  catalyst  is  used,  a  good  yield  of  2  :  4  :  6- 
trimethoxybenzyl  alcohol,  m.  p.  63°,  is  obtained. 

H.  E.  P.  Notion. 

Styrylpyrylium  salts.  VIII.  2-Styryl  deriv¬ 
atives  of  p-naphthapyrylium  chloride.  R. 
Dickinson  and  I.  M.  Heilbron  (J.C.S.,  1927, 14 — 20 ; 
cf.  ibid.,  1922,  121,  1198;  1923,  123,  2521).— Con¬ 
densation  of  2-naphthol-l -aldehyde  with  acetone  in 
presence  of  alkali  gives  a  poor  yield  of  l-acelonyl-3~ 
methyl-l  :  &-$-naphthapyran  (I),  m.  p.  152 — 153°. 
Condensation  in  presence  of  hydrogen  chloride  gives 
3  -  ( p  -  2 '  -  hydroxy  - 1 '  -  naph  th  ylvinyl)-  p-  naphthapyrylium 
chloride  (II).  Addition  of  water  to  the  warm 
alcoholic  solution  of  this  compound  precipitates 
di-$-naphthaspixopyran  (of.  Lowenbein  and  Katz,  A., 
1926,  956;  Dilthey  and  Wizinger,  ibid.,  1163).  Ex¬ 
planations  are  suggested  for  the  colour-development 
in  hot  solutions  of  the  spiran  in  nitrobenzene  and 


aqueous-alcoholic  potassium  hydroxide,  respectively. 
The  2-styryl-P-naphthapyrylium  salts  are  obtained 
in  good  yield  by  condensation  of  2-naphthol-I-alde- 
hyde  with  styryl  methyl  ketones  in  alcoholic  solution 
in  presence  of  dry  hydrogen  chloride.  They  show 
close  resemblance  to  the  2-styrylbenzopyrylium  salts. 
On  treatment  with  aqueous  sodium  hydroxide,  they 
give  colourless  solutions,  slowly  becoming  intensely 
red.  It  is  suggested  that  this  may  he  due  to  fission 
of  the  pyrylium  ring.  The  following  are  described  : 
3-styryl-$-naphthapyrylium  chloride  (+H-COzH); 
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3  -  p  -  hydroxystyryl  -  (3  -  naphthapyrylium  chloride, 
(+2H20) ;  3-3' -methoxy-4:'  -hydroxy  sty  ryl-$-naphtha- 

pyrylium  chloride  (+2H20);  3-p -melhoxystgryl-fi- 

naphthapyrylium  chloride  (+H*C02H,H20)  >  3-3'  :  4'- 
dimethoxystyryl-  p  -naph  (hapyryl ium  chloride 
(-j-H*C02H,H20) ;  3-3' :  4 ' - melhylen ed i oxyst yryl - [5 - 

naphthapyrylium  chloride  (+H*C02H,H20) ;  3-p-dt- 
methylaminostyryl-p-naphthapyrylium  perchlorate. 

M.  Clark. 

Synthesis  of  anthocyanins.  11.  Synthesis  of 
3-  and  7-glucosidoxyflavylium  salts.  A.  Robert¬ 
son  and  R,  Robinson  (J.C.S.,  1927,  242 — 247;  cf. 
A.,  1926,  956). — o-0  -  Tetra-acetylglucosidoxyaceto- 
phenone,  m.  p.  104 — 105°,  prepared  from  benzoyl- 
carbinol  and  O-tetra-acetyl-a-glucosidyl  bromide  in 
presence  of  silver  carbonate,  condenses  with  [3-rcsorcyl- 
aldehydo  in  ethereal  solution  in  presence  of  hydrogen 
chloride,  giving  a  product  which  yields,  on  deacetyl¬ 
ation  with  methyl-alcoholic  ammonia,  3 -fi-glucosidoxy- 
7 -hydroxyjlavylium  chloride.  This  compound  shows 
i/'-basc  formation  on  addition  of  sodium  acetate. 
Hydrolysis  of  the  chloride  yields  dextrose  and  3:7- 
dihydroxyflavylium  chloride.  Tho  latter  is  also 
obtained  by  direct  condensation  of  fi-resorcylaldehyde 
and  benzoylcarbinol  or  its  acetate.  p-Resorcyl- 
aldehyde  reacts  with  O-totra-acetylglucosidyl  bromide 
in  acetone  solution  in  presence  of  aqueous  potassium 
hydroxide,  giving  4-Q-letra-acetylglucosidoxy -2-hydroxy - 
benzaldehyde,  m.  p.  134—135°,  which  condenses  with 
w-methoxyacetoveratrone,  in  presence  of  hydrogen 
chloride,  giving,  after  deacetylation,  7 -glxicosidoxy- 
3:3':  4' -trimelhcxyflavylium  chloride  ( -picrate ,  decomp. 
240 — 252°).  Hydrolysis  yields  fisetinidin  chloride 
trimethyl  ether.  M.  Clark. 

Vegetable  colouring  matters.  I.  Constitu¬ 
tion  of  some  anthocyanidins.  P.  Karrer  and  R. 
Widmer  [in  part  with  H.  Hurlimann  and  0.  Niever- 
gelt]  (Helv.  Chim.  Acta,  1927,  10,  5— 33).— Hydro¬ 
lysis  of  anthocyanins'  with  10 — 15%  sodium  or 
barium  hydroxide  proceeds  readily  on  boiling,  and  the 
acid  product  of  fission,  with  methoxyl  groups  intact, 
may  be  isolated  in  the  usual  way.  When  cenin, 
myrtillin,  althsein,  ampelopsin,  and  malvin,  or  the 
corresponding  anthocyanidins  (cf.  Willstatter,  A., 
1915,  i,  282,  289),  are  treated  in  this  way,  pure 
syringic  acid  (4-hydroxy-3  :  5-dimethoxybenzoic  acid) 
is  obtained  in  each  case  in  10 — 35%  yield.  Accord¬ 
ingly,  these  substances  must  all  be  derived  from  the 
anthocyanidin,  5:7:  4'-trihydroxy-3' :  5'-dimethoxy- 
flavylium  chloride,  for  which  the  name  syringidin  is 
proposed,  and  the  differences  in  their  properties  must 
be  due  to  the  presence  of  impurities.  Malvidin  is 
shown  by  analysis  to  be  a  pure  compound,  identical 
with  syringidin.  (Enin,  which  is  conveniently  purified 
by  repeated  recrystallisation  of  the  pi  crate  from  boiling 
water,  contains  less  than  tho  theoretical  amount  of 
methoxyl,  and  is  therefore  not  a  pure  compound. 
GEnidin  chloride  may  be  separated  by  fractional 
crystallisation  from  7  %  sulphuric  acid  into  more  and 
less  soluble  fractions,  of  which  the  latter  has  a  higher 
methoxyl  content  than  the  original  material  and  a 
solubility  of  the  same  order  as  that  of  malvidin 
chloride.  The  dark  red  blooms  of  Cyclamen  pcrsicum, 
Mill.,  contain  a  monoglucoside,  cyciamin ,  isolated  as 


the  jncrale,  C2gH27  018N3,  which  yields  ccnidin  on 
hydrolysis  with  acids  and  is  probably  identical  with 
cenin.  Paeonidin  is  hydrolysed  by  16%  sodium 
hydroxide,  giving  crystalline  vanillic  acid.  This 
confirms  the  formula  of  Nolan,  Pratt,  and  Robinson 
(A.,  1926,  1043).  Since  cyanilidin  (Kataoka,  ibid., 
1150)  also  yields  vanillic  acid  on  hydrolysis,  it  must 
be  identical  and  not  isomeric  with  pseonidin. 
Myrtillin,  regarded  by  Willstatter  (ibid.,  1917,  i,  47) 
as  a  galactoside  of  delphinidin  monomethyl  ether,  is 
resolved  by  means  of  its  picrate  into  two  fractions. 
The  more  soluble  one  is  methoxyl-free,  and  is  hydro¬ 
lysed  by  acids  to  delphinidin  and  a  mixture  of  dextrose 
and  galactose.  The  less  soluble  fraction  increases  in 
methoxyl  content  on  repeated  recrystallisation,  and 
corresponding  changes  take  place  in  its  crystalline 
form  and  ferric  chloride  reaction.  After  31  crystall¬ 
isations,  the  product  contains  dextrose,  but  no 
galactose,  and  has  a  methoxyl  content  of  7-7% 
[l(OMe) =6-3  %].  Although  apparently  homogeneous, 
it  is  undoubtedly  a  mixture  of  tho  glucosides  of 
syringidin  and  delphinidin.  Whether  a  delphinidin 
monomethyl  ether  is  also  present  is  not  certain.  The 
great  difficulty  encountered  in  separating  this  mixture 
accounts  for  its  being  previously  regarded  as  a  pure 
compound.  On  acid  hydrolysis,  it  affords  myrtillidin, 
which  is  identical  in  every  respect  with  an  artificial 
mixture  of  syringidin  and  delphinidin.  Althaein  is 
hydrolysed  to  dextrose  and  althaeidin,  which,  although 
it  corresponds  in  composition  with  a  delphinidin 
monomethyl  ether,  is  actually,  like  myrtillidin,  a 
mixture  or  loose  molecular  compound  of  delphinidin 
and  its  dimethyl  ether.  When  ampelopsin  is  purified 
through  the  picrate,  its  methoxyl  content  becomes 
much  higher  than  that  of  the  product  described  by 
Willstatter,  and  it  is  indistinguishable  from  cenin.  The 
various  reactions  which  these  substances  show  -with 
alcoholic  ferric  chloride  may  now  be  correlated  with 
their  syringidin  content ;  thus  malvin,  a  pure  syring¬ 
idin  derivative,  gives  no  reaction,  cenin,  cyclamin,  and 
ampelopsin  (80—90%  pure)  give  a  reddish-violet 
colour,  whilst  the  different  fractions  of  myrtillin  (50% 
or  less  pure)  give  colours  ranging  from  wine-red  to  pure 
blue  as  the  methoxyl  content  decreases, 

H.  E.  F.  Notton. 

Vegetable  colouring  matters.  II.  P.  Karrer 

and  R.  Widmer  (Helv.  Chim.  Acta,  1927, 10,  67 — 86). 
—Monardmin,  the  colouring  matter  of  the  flowers  of 
the  golden  balm,  Monarda  didytna,  is  extracted  by 
2%  methyl-alcoholic  hydrogen  chloride  and  purified 
by  reprccipitatmg  its  picrate  from  hot  water. 
Monardmin  chloride  is  a  red,  amorphous  powder 
which  gives  a  scarlet  aqueous  solution.  The  picrate, 
sulphate,  and  picrolonale  are  also  amorphous.  It  is 
hydrolysed  by  cold  10%  sodium  hydroxide  to  1  mol. 
of  p-hydroxycinnamic  acid  and  1  mol.  of  monardin. 
The  latter  is  identical  in  composition,  appearance, 
m.  p.  (280°),  and  reactions  with  pclargonin,  but  its 
specific  rotation  is  smaller  :  [a]D  —244°,  [a]611  —133°. 
It  is  hydrolysed  by  acids  to  1  mol.  of  pelargonidin  and 
2  mols.  of  dextrose.  Thus  although  monardsein 
chloride  contains  4 — 6%  of  methoxyl,  it  must  be  a 
p-hydroxycinnamoylpelargonidin  diglucoside.  Pure 
pelargonidin  may  be  rapidly  and  conveniently 
obtained  from  these  flowers. 
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About  0-1%  of  a  pure  anthoeyanin  ( gentianin )  may 
be  extracted  from  the  dried  flowers  of  the  blue 
gentian,  Gentiana  acaulia,  by  digestion  with  2% 
methyl-alcoholic  hydrogen  chloride,  fractional  pre¬ 
cipitation  of  the  crude  dye  with  lead  acetate,  and 
reprecipitation  of  the  amorphous  picrate  from  hot 
water.  Gentianin  chloride,  a  bluish-red  powder 
containing  10%  of  water,  is  hydrolysed  by  acids  to 
1  mol.  of  p-hydroxycinnamic  acid,  1  mol.  of  delphin- 
idin,  and  1  mol.  of  dextrose,  and  is  therefore  a 
p-hydroxycinnamoyldelphinidin  monoglucoside. 

Dried  pomegranate  flowers  ( Tunica  granatum) 
contain  about  0-1%  of  an  anthoeyanin,  punicin,  which 
may  be  isolated  in  the  usual  way  and  purified  by 
means  of  its  crystalline  ferrichloride.  Punicin  chloride 
has  m.  p.  293°,  [a]o  —232°  or  —246°,  but  in  all  other 
respects  it  is  identical  with  monardin  and  pelargonin 
chlorides.  It  is  hydrolysed  by  acids  to  dextrose  and 
pelargonidin. 

Sambucin,  the  anthoeyanin  of  the  elderberry 
{. Sambucus  nigra),  is  extracted  from  the  fresh  skins  in 
the  usual  way  and  purified  by  recrystallising  its 
picrate.  Sambucin  chloride ,  a  red  powder,  which  gives 
a  brownish-red  aqueous  solution,  consists  principally  of 
cyanidin  rhamnoglucoside,  C27H31015C1,  but  analyses 
and  determination  of  its  partition  coefficient  between 
amyl  alcohol  and  water  indicate  that  it  also  contains 
a  small  amount  of  a  monoglucoside  of  cyanidin. 
Sambucin  is  thus  analogous  to  keracyanin  and  pruni- 
eyanin  (Wills tatter  and  Zollinger,  A.,  1917,  i,  45). 

Vicin,  the  anthoeyanin  of  the  dark-red  vetch,  is 
extracted  from  the  dried  flower  in  the  usual  way 
and  purified  through  the  crystalline  picrate.  Vicin 
chloride,  which  corresponds  with  the  formula 
C21H21012C1,2H20,  forms  apparently  homogeneous 
brownish-red  needles,  and  is  hydrolysed  by  acids  to  a 
mixture  of  delphinidin  with  dextrose  and  rhamnose. 
The  relative  quantities  of  these  indicate  that  vicin  is  a 
mixture  of  delphinidin  monoglucoside  and  rnono- 
rhamnoside  in  roughly  equal  amounts.  The  flowers 
of  the  scarlet  vetch  appear  to  contain  a  different 
anthoeyanin.  H.  E.  F.  Notton. 

New  transformations  of  oximes  and  phenyl- 
hydrazones.  0.  Diels,  0.  Bgddenbero,  and  S. 
Wang  (Annalcn,  1927,  451,  223 — 241). — Tho  per¬ 
chlorates  of  a-phonyl-A“-pentenc-yS-dionc-S-oxime  and 
its  methyl  ether  are  decomposed  into  their  com¬ 
ponents  by  water  in  the  normal  way.  The  perchlorate , 
m.  p.  95°,  of  the  corresponding  benzyl  ether,  m.  p.  80°, 
is,  however,  converted  by  a  kind  of  Beckmann 
rearrangement  into  the  isomeric  Z-keto-5-phenyl- 

CTCCPh 

2-methylpyrroline-2-benzyl  ether,  |  )NH  , 

CO-CMe*OCH2Pk 

m.  p.  76°.  This  substance  is  highly  reactivo  and 
readily  absorbs  atmospheric  oxygen.  With  carboxy- 
ethylcarbimide,  it  gives  a  compound,  C22H2205N2,  m.  p. 
95°.  Alkali  decomposes  it  into  acetophenone  and 
ammonia,  whilst  aniline,  piperidine,  and  ammonia 
liberate  benzyl  alcohol,  forming  2 ■anilino-,  m.  p.  192 — 
194°,  2-piper idino-,  m.  p.  179°,  and  2-amino-Z-keto- 
S-phenyl-2-methylpyrroline,  m.  p.  201°,  respectively. 
The  last-named,  for  which  tho  alternative  formula 
NHpCPhlCH-CO-CMelNH  is  suggested,  is  converted 


by  nitrous  acid  into  a^yB-tetraJceto-ct-phenylpentane- 

fi-monozime,  yellow-,  m.  p.  56°  (decomp.).  This  is 
readily  and  quantitatively  decomposed,  on  warming 
in  inert  solvents,  into  benzoyl  cyanide,  carbon 
monoxide,  and  acetic  acid.  When  a  methyl- alcoholic 
solution  of  a-phenyl-A°-pentene-y8-dione-S-phenyl- 
methylhydrazone  (A.,  1911,  i,  464)  is  boiled  for  a  short 
time  in  absence  of  air,  the  isomeric  2-phenylmethyl- 
amino-3-keto-o-phenyl-2-methylpyrroline  (I),  m.  p. 
117 — 118°,  is  obtained.  On  shaking  with  oxygen,  it 
gives  a  dioxide,  decomp.  126 — 127°,  which  may  be 
prepared  in  the  same  way  from  the  original  phenyl- 
methylhydrazone  in  presence  of  formic  or  perchloric 
acid.  When  the  dioxide  is  exposed  to  the  air,  or  when 
(I)  is  treated  with  alkaline  hydrogen  peroxide,  2-phenyl- 
methylamino-i-hydroxy-Z-keto-5-phenyl-2-methylpyrrol- 
ine,  intense  yellow,  m.  p.  151°  [semicarbazone,  m.  p. 
180°;  phenylhydrazone,  m.  p.  99 — 111°  (decomp.)],  is 
formed.  This  gives  a  quinoxaline  derivative,  CAN, 
m.  p.  158 — 159  ,  with  o-phenylenediamine.  When 
the  pyrroline  is  heated  with  formic  acid,  nitrogen  is 
eliminated  from  the  ring,  which  then  closes  in  a 
different  way,  yielding  3-phenylmethylamino-l :  2-diketo- 

5-phenyl-A3-cyclopentene,  ^^^'cH-CHPh^00, 

m.  p.  200 — 201°  ( quinoxaline  derivative,  CMH1?N,, 
m.  p.  182°).  2-Phenylmethylamino-3-kelo-5--p-amsyl- 
2 -methylpyrroline  dioxide,  decomp.  122°,  is  also 
described.  When  (I)  is  heated  with  formic  acid 
in  absence  of  air,  methylaniline  is  eliminated, 

leaving  the  compound,  bright  yellow> 

m.  p.  220 — 221°  (decomp.).  H.  E.  F,  Notton. 

Catalytic  hydrogenation  of  pyridine.  W.  S. 
Sadikov  and  A.  K.  Mikhailov  (J.  Russ.  Phys.  Chem. 
Soc.,  1926,  58,  527 — 540). — Pyridine  w-as  hydrogen¬ 
ated  in  an  open  tube,  and  by  Ipatiev’s  method  under 
ressure  in  the  presence  of  catalysts  prepared  by 
elinsky’s  method.  In  an  open  tube  at  150°,  with 
40%  platinised  asbestos,  the  hydrogenation  was  very 
slow  (300  hrs.)  The  product  was  fractionated  and  the 
refractive  indices  and  densities  were  determined.  No 
amylamine  -was  isolated,  but  60%  of  tetrahydro- 
pyridino,  together  with  condensation  products  of 
higher  b.  p.  With  20%  platinised  asbestos  at  200°, 
hydrogenation  by  Ipatiev’s  method  was  very  slow' : 
after  6  hrs.  6-6%,  after  24  hrs.,  7-8%;  at  250°  after 
16  hrs.,  about  20%.  Palladised  asbestos  (20%), 
under  tho  same  conditions,  gave  a  70%  yield  after 
19  hrs.,  whilst  20%  iridised  asbestos  gave  complete 
absorption  of  hydrogen  after  12  hrs.  With  20% 
OBmised  asbestos,  absorption  is  complete  after  6  hrs. 
at  240°,  and  a  30%  yield  of  condensation  products  of 
higher  b.  p.  is  obtained ;  5%  and  1%  osmium  catalysts 
also  give  complete  absorption.  The  theories  of 
contact  catalysis  of  Willstatter,  Langmuir,  and 
Bodenstein  are  discussed,  and  a  mechanism  is 
suggested.  The  efficiency  of  the  catalysts  is  in  tho 
order  of  their  oxidisability  :  a  colloidal  suspension  of 
the  metal  in  pyridine  may  be  formed  which  adsorbs 
oxygen  and  causes  the  hydrogen  molecule  to 
dissociate  into  atoms,  which  then  add  on  to  the  un- 
saturated  compound.  The  possible  influence  of  traces 
of  water  is  also  mentioned.  M.  Zveglntzov. 
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Syntheses  of  tetrahydroisoquinoline  and  ns- 
homotetrahydroisoqninoline  bases  according  to 
the  glycme-aluminium  chloride  method.  II. 
J.  von  Braun  and  K.  Wirz  (Bcr.,  1927,  60,  [B], 
102 — 110;  cf.  A.,  1924,  i,  873). — The  primary  effect 
of  the  successive  action  of  phosphorus  pentachloride 
and  aluminium  chloride  on  glycine  derivatives, 
C0H5-[CH2]n-NR-CH2-CO2H  (where  »= 2  or  3),  is  to 
cause  loss  of  carbon  monoxide  ;  ring  closure  to  tetra- 
hydroi'soquinoline  or  as-homotetrahydrofsoquinoline 
derivatives  occurs  subsequently  and  appears  to  be 
independent  of  the  nature  of  the  substituent,  R, 

Methyl- (3-phenylethylamine  is  converted  by  ethyl 
bromoacetate  in  ethereal  solution  into  ethyl  methyl - 
[i-phemjlethylaminoacelate,  Ph,[CH2]2-NMe,CH2-C02Et, 
b.  p.  151 — 155°/12  mm.  (non-crystalline  hydrochloride 
and  picrate ;  methiodide,  m.  p.  160°),  from  which 
methyl- fi-phenylethylaminoacetic  acid,  m.  p.  163° 
[hydrochloride,  m,  p.  155°),  is  prepared.  The  acid  is 
converted  by  phosphorus  pentachloride  in  presence  of 
acetyl  chloride  into  methyl-$-phenylethylaminoacelyl 
chloride  hydrochloride,  which,  with  aluminium  chloride 
in  benzene,  affords  2-methyltelrahydroisoquinoline, 
b.  p.  213°  [hydrochloride,  m.  p.  163°;  picrate,  m.  p. 
146°;  methiodide,  m.  p.  189°). 

pXylyl  bromide  is  converted  by  potassium 
cyanide  in  aqueous  acetone  in  95%  yield  into  the 
corresponding  nitrile,  which  is  catalytically  hydrogen¬ 
ated  to  p-p-tolylethylamine.  Alternatively,  P-p-tolyl- 
ethyl  alcohol,  from  p-bromotoluene,  magnesium,  and 
ethylenechlorohydrin ,  is  converted  successively  into 
p-p -tolylethyl  bromide,  b.  p.  115°/14  mm.,  p-p -lolyl- 
ethylphthalimide,  m.  p.  113°,  and  p-p- tolylethylamine. 
With  ethyl  bromoacetate,  the  base  yields  ethyl 
p -p - tol ylethyla minoacdate ,  b.  p.  176 — 177°/21  mm., 
transformed  successively  into  p-p -tolylethylamino- 
acetic  acid  hydrochloride,  m.  p.  216°,  and  benzene  - 
s ulphonyl- $-p-tohylethylaminoacetic  acid,  m.  p.  89°. 
The  latter  substance  with  phosphorus  pentachloride 
and  aluminium  chloride  in  nitrobenzene  affords 
2  -  benzenesidphomjl  -  7  -  methyltetrahydroisoquinoline, 
m.  p.  154°,  hydrolysed  to  7 -melhyltetrahydroiso- 
quinoline,  b.  p.  125°/18  mm.,  df  1-0176  [hydrochloride, 
m.  p.  216°;  picrate,  m.  p.  202°;  methiodide,  m.  p. 
133°;  nifroso-compound,  m.  p.  87°;  non-crystalline 
benzoyl  derivative). 

p-jj- Tolylethyl  bromide  is  converted  by  potassium 
cyanide  into  p- p-tolylpropionitrile ,  b.  p.  137°/15  mm., 
which  is  reduced  by  Ladenburg’s  method  to  y-p-tolyl- 
n-propylamine,  b.  p.  126°/23  mm.  [hydrochloride,  m.  p. 
225°;  picrate,  m.  p.  154°;  benzoyl  derivative,  m.  p. 
85° ;  phenylthiocarbamide  compound,  m.  p.  82°). 
With  ethyl  bromoacetate,  the  amine  affords  ethyl 
y-p-iolylpropylam inoac etate,  b.  p.  191°/22  mm.,  which 
yields  y-p-tolylpropylaminoacetic  acid  hydrochloride, 
m.  p.  211°,  and  benzenesulphonyl-y-p-tolylpropyl- 
aminoacetic  acid,  m.  p.  116°.  2 - Benzen esulphon yl-ii- 
methyl-as-homotetrahydroisoquinoline,  m.  p.  126°,  is 
hydrolysed  by  hvdrochlorie  acid  at  130°  to  the  free 
base,  b.  p.  _  137~~139°/19  mm.,  m.  p.  27°,  df  1-0048 
[hydrochloride,  m.  p.  223°;  benzoyl  derivative,  m.  p. 
101°;  mimso-compound,  m.  p.  91°). 

p-Bromocumene  is  converted  by  magnesium  and 
ethylenechlorohydrin  into  $-p-iaopropylphenylethyl 
alcohol,  b.  p.  147°/20  mm.,  and  thence  successively 


into  (3-p-iso propylphenylethyl  bromide,  b.  p.  134 — 
136720  mm.,  $-p-isopropylphenylpropionitrile,  b.  p. 
ISO0/!?  mm.,  and  y- p-i sopropylphenyl -n -propyla m i ne, . 
b.  p.  143720  mm-  [hydrochloride,  m.  p.  196°;  picrate, 
m.  p.  122°;  benzoyl  derivative,  m.  p.  71°).  The 
amino  is  converted  successively  into  ethyl  y-p-iso- 
propylphenyl-n-propylambioacelale,  b.  p.  205 — 210°/ 
20  mm.,  y-p-i&opropylphenyl-n-propylaminoacetic  acid- 
hydrochloride,  m.  p.  210°,  benzenesulphonyl-y-'p-iso- 
propylphenyl-n-propylaminoacetic  acid,  m.  p.  101°, 
2-benzenesulphonyl  -  8  -  iso propyl  -  as  -  homotetrahydroino  - 
quinoline,  m.  p.  92°,  and  8-isopropyl-as-homotetra- 
hydroisoquinoline,  b.  p.  146°/13  mm.,  m.  p.  31° 
[hydrochloride,  m.  p.  248°;  picrate,  m.  p.  236°; 
methiodide,  m.  p.  214° ;  benzoyl  derivative,  m.  p.  83°  ; 
nitroso -compound,  m.  p.  70°). 

Piperonal  is  very  smoothly  hydrogenated  in  deca- 
hydronaphthalene  in  the  presence  of  nickel  to  piper- 
onyl  alcohol,  b.  p.  157°/16  mm.,  m.  p.  54°,  which  is 
converted  through  the  corresponding  chloride  and 
cyanide  into  homopiperonylamine.  The  ester  formed 
from  the  amine  and  ethyl  bromoacetate  is  very  readily 
hydrolysed  to  $-methylenedioxyphenylethylaminoacetic 
acid  hydrochloride,  m.  p.  241°.  Benzenesvlphonyl-$- 
methylenedioxyphenylethylaminoacetic  acid,  m.  p.  131°, 
does  not  suffer  smooth  ring  closure  when  treated  with 
phosphorus  pentachloride  and  aluminium  chloride. 

H.  Wren. 

Preparation  and  properties  of  pyrrole-l-carb- 
oxylic  acid,  its  amide,  pyrrolide,  and  glycine 
derivative.  W.  Tschelinzev  and  B.  Maxorov 
(Ber.,  1927,  60,  [B],  194 — 1 99) . — Pyrrole- 1  -carboxylic 
acid,  in.  p.  95°  (dccomp.),  is  obtained  by  cautious 
hydrolysis  of  ethyl  pyrrole- 1-carboxylate,  b.  p.  180°, 
or  from  the  aqueous  liquors  derived  from  the  action 
of  ethyl  chloroformate  on  sodium  pyrrole.  It 
decomposes  slowly  at  the  ordinary  temperature, 
rapidly  when  heated,  into  carbon  dioxide  and  pyrrole. 
The  ammonium  salt  is  described,  but  the  sodium, 
potassium,  barium,  calcium,  and  silver  compounds 
are  too  unstable  to  permit  isolation.  The  acid  is 
converted  by  phosphorus  pentachloride  in  presence  of 
chloroform  into  the  corresponding  chloride,  and 
thence  into  the  amide,  m.  p.  166°,  pyrrolide, 
CjHjN-CO-NCjH,,  m.  p.  61°,  and  ethyl  1  -pyrroyl- 
aminoacetate,  m.  p.  77 — 78°  (whence  1  -pyrroylglycine . 
m.  p.  156°).  H.  Wren. 

Oxidation  of  pyridine  and  the  pyridine  nucleus 
with  permanganate.  M.  DelSpine  (Compt.  rend., 
1927,  184,  206 — 208). — When  a  solution  of  pyridine 
in  a  mixture  of  potassium  permanganate  solution  and 
a  quantity  of  sulphuric  acid  equivalent  to  the 
potassium  present  is  warmed  to  70°,  the  pyridine  is 
rapidly  oxidised  to  carbon  dioxide  and  ammonia.  A 
portion  of  the  latter  is  oxidised  to  nitric  acid,  since  the 
quantity  of  permanganate  required  for  the  complete 
oxidation  of  the  pyridine  is  in  excess  of  that  given  by 
the  equation  2C5H5X+llO2=10CO2+2NH3+2H2O. 
a-Picoline  similarly  yields  a  considerable  quantity  of 
acetic  acid  (and  some  formic  acid),  whilst  acetic  and 
butyric  acids  are  isolated  from  the  products  obtained 
by  the  oxidation  of  2  :  5-dimethyl-4-propylpyridine. 
Quinoline  and  isoquinoline  are  similarly  oxidised  with 
the  production  of  ammonia.  J.  W.  Baker. 
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Tautomerism  of  2-airunopyridine.  II,  III, 
IV.  A.  E.  TscmrsairiBABiN  (J.  Russ.  Phys.  Chem, 

Soc.,  1926,  57,  399— 425).— See  A.,  1924,  i,  987 ;  1925, 
i,  168,  1328,  respectively.  E.  Roth. stein. 

Chloride  and  ester  of  3-benzoylpyridine-2- 
carboxylic  acid.  A.  Kirpal  and  H.  Ktjnze  (Ber., 
1927,  60,  [jB],  138 — 140). — 3-Benzoylpyridine-2-carb- 
oxylic  acid  is  converted  by  thionjd  chloride  into  a 
difficultly  separable  mixture  of  products ;  if,  however, 
the  reagent  is  saturated  with  hydrogen  chloride,  the 
hydrochloride,  of  3-benzoylpyridine-2- 
carboxyl  chloride ,  m.  p.  103°, 

separates,  from  which  the  ^-chloride 
(I),  m,  p.  93°,  is  derived.  Cautious 
treatment  with  methyl  alcohol  trans¬ 
forms  the  latter  compound  into  the  methyl  \b-ester, 
m.  p.  89°,  characterised  by  its  ready  hydrolysis  by 
acids  and  rapid  isomerisation  to  the  normal  ester  by 
alkali,  II.  Wren. 

Nitration  of  2-,  3-,  and  4-phenylpyridines.  It, 
Eorsyth  and  F.  L.  Pyman  (J.C.S.,  1926,  2912 — 2924; 
cf.  Forsyth,  Nimkar,  and  Pyman,  A.,  192G,  611). — By 
the  action  of  acetyl  chloride  and  acetic  acid  on  sodium 
p-nitrobenzeneisodiazotate  dissolved  in  pyridine 
(Kuhling,  A.,  1895,  i,  290;  1896,  i,  236)  there  is 
obtained  a  mixture  of  the  three  p-nitrophenyl- 
pyridines,  separated  by  fractional  crystallisation  of 
the  bases,  hydrochlorides,  and  nitrates.  2-p-Nitro- 
phenylpyridine,  m.  p.  130  5 — 1314>°  ( hydrochloride , 
m.  p.  1S5 — 186°),  is  reduced  by  tin  and  hydrochloric 
acid  to  2-p-aminophenylpyridine,  in.  p.  97 — 98° 
[dihydrochloride  does  not  melt  at  310°;  jncrate,  m.  p. 

218 —  219°  (decomp.)],  which  is  converted  by  reduction 
of  the  diazo-compound  into  2-p-hydrazinophenyl- 
pyridine,  m.  p.  117°.  2-Phenylpyridine  [nitrate,  m.  p. 
115 — 117°;  picrate,  m.  p.  176 — 177°;  chloroplatinate, 
m.  p.  209°  (decorap.)],  obtained  in  poor  yield,  with 
much  2-p-phenetylpyridine,  m.  p.  74 — 75°  (picrate , 
m,  p.  168 — 170°),  by  the  action  of  amyl  nitrite  and 
alcohol  on  2-p-aminophenylpyridine  dihydrochloride, 
and  in  good  yield  by  oxidation  of  the  hydrazine  with 
cupric  acetate,  is  volatile  in  steam.  3-p-Niiropkenyl- 
‘ pyridine ,  in.  p.  148 — 149°  (nitrate,  m.  p.  198°),  the 
corresponding  amine,  m.  p.  102 — 104°  (-f-H30)  or 
118 — 120°  (anhyd.)  [dihydrochloride,  m.  p.  about  310° 
(decomp.) ;  picrate,  m,  p.  185 — 188°  (yellow  form)  or 

219 —  220°  (orange  form)],  and  hydrazine,  m.  p.  156 — 
157°,  and  3-phenylpyridine  (an  oil,  volatile  in  steam ; 
picrate,  m.  p.  162 — 164°;  nitrate,  m.  p.  78—80°),  are 
described,  and  also  4-p-nitmphenylpyridine,  m.  p. 
123 — 124°  ( hydrochloride ,  m.  p.  255°) ;  the  corre¬ 
sponding  amine,  m.  p.  232 — 234°  [ dihydrochloride ,  m.  p. 
312°  (deeomp.)],  and  hydrazine,  m.  p.  205 — 207° 
[ dihydrochloride ,  m,  p.  272°  (decomp.)],  and  4-pkenyl- 
pyridine,  m.  p.  74°,  b.  p.  282 — 284°/762  mm.  (dinitrate, 
m.  p.  114 — 115° ;  mononitrate,  m.  p.  140°).  4-Phenyl- 
pyridine  is  also  synthesised  by  the  Hantzsch  method 
from  benzaldehyde,  ethyl  acetoacetate,  and  ammonia. 

Nitration  of  the  three  phenylpyridines  by  addition 
of  their  nitrates  to  sulphuric  acid  gives  mixtures  of 
o-,  m-,  and  jo-nitrophenyipyridine3,  the  yields  being 
from  2-phenylpyridine,  6%  o-,  34-9%  m-,  42-3%  p- ; 
from  3-phenylpvridine,  64-3%  p- ;  from  4-phenyl - 
pyridine,  12-7%  o-,  28-5%  »»-,  38-0%  p-  The 


following  phenylpyridines  are  new  :  2-m -nilro-,  m.  p. 
73 — -74°  (nitrate,  m.  p.  193°;  methosulphate) ;  2-o- 
nitro-,  m.  p.  60 — 61°;  4-m -nitro-,  m.  p.  109 — 110° 
[nitrate,  m,  p.  222°  (deeomp.):  methosulphate ]: 
4-o -nitro-,  m.  p.  51 — 52°  (+H20)  ( nitrate ,  m.  p.  178 — 
179).  All  the  above  m.  p.  are  corrected. 

C.  Hollins. 

Indole  group.  I.  H.  Maurer  and  E.  Moser 

(Z.  physiol.  Chem.,  1926,  161,  131 — 142). — The 
synthesis  of  [3-3-indolinylpropionic  acid  (indole-3- 
propionie  acid)  from  ethyl  indole-2-earboxylate  is 

described,  and  a  synthesis  of  tryptophan  is  announced. 
Ethyl  indole-2-earboxylate,  m.  p.  124 — 125°  (free 
acid,  m.  p.  203°),  prepared  in  65%  yield  by  reduction 
of  ethyl  o-nitrophenylpyruvate  with  zinc  and  acetic 
acid  in  presence  of  a  little  cobalt  or  nickel  nitrate,  is 
converted  into  the  3-aldehydo-ester  (Fischer  and 
Pistor,  A.,  1924,  i,  86),  which  by  condensation  with 
ethyl  malonate  in  presence  of  piperidine  yields  3-ethyl 
'3-&(l-dicarhethoxyvinylindole-2-carbozy!a(e,  m.  p.  141 — 
142°.  This  is  reduced  by  the  Paal-Skita  method  to 
ethyl  3  -  S  B  - dicarbelk oxy ethyl indole-2-ca r boxy l a te ,  m,  p. 
77 — 78°,  which  is  also  prepared  directly  from  ethyl 
indole-2-carboxylate  and  ethyl  methoxymethyl- 
malonate  in  alcoholic  hydrochloric  acid.  The  tri¬ 
carboxylic  acid,  m.  p.  198 — 199°,  obtained  by  hydro¬ 
lysis  with  aqueous-alcoholic  alkali,  is  converted  by 
heating  at  200°  into  2-carboxyindole-3-propionic  acid 
(Kalb,  Schweizer,  and  Schimpf,  ibid.,  1926,  1151), 
in.  p.  194°  (ethyl  ester,  m.  p.  94 — 85°),  or  at  215°  into 
indole-3-propionio  acid,  m,  p.  134°.  Partial  hydro¬ 
lysis  of  the  tricarboxylic  ester  gives  3  -  [3  B-d icarbethoxy- 
ethylinddU-2 ■  carboxylic  acid,  m.  p.  168 — 169°,  which  is 
decarboxylated  at  190°  to  ethyl  3 -ethylindoh-w-di- 
carboxylale,  m.  p.  142°  (free  acid,  m.  p.  188 — 189°). 

C.  Hollins. 

Indole  condensation  of  phenylhydrazones .  A. 
Korczynskt,  W.  Brydqwna,  and  L.  Kierzek 
(Gazzetta,  1926,  56,  903 — 914). — It  has  been  shown 
(A.,  1925,  i,  973, 1097)  that  the  condensation  of  phenyl- 
hydrazones  to  indoles  is  catalysed  by  small  quantities 
of  salts  such  as  cupric  or  nickelous  chloride.  It  is 
now  found  that  the  metallic  ions  are  not  catalysts  : 
acetonephenylhydrazone  heated  in  an  alcoholic 
solution  of  cupric  chloride  did  not  condense,  nor  did 
acetophenonephenylhydrazone  in  benzene  or  chloro¬ 
form  with  copper  acetylacetone.  Comparing  methods 
of  condensation,  heating  with  a  small  quantity  of 
nickel  chloride  is  found  to  be  more  effective  than  the 
use  of  excess  of  zinc  chloride,  and  even  to  succeed 
when  hydrogen  chloride  in  alcohol  has  no  action. 
Indoles  have  been  prepared  from  the  phenylhydr- 
azones  of  the  following  substances  :  Butaldehyde : 
hydrogen  chloride  in  alcohol  has  no  action,  but  nickel 
chloride  gives  3-cthylindole,  b.  p.  146— I51°/I2  mm. 
(ef.  Pictet  and  Duparc,  A.,  1888,  370).  n-Oet- 
aldehyde :  excess  of  zinc  chloride  gives  a  much 
smaller  yield  than  a  little  nickel  chloride  of  3-n -hexyl- 
indole,  a  yellow  liquid,  b.  p.  212 — 224°/14  ram. 
n-Nonaldehyde  :  nickel  chloride  yields  3-n -heptyl- 
indoh,  a  red  liquid,  b.  p.  179 — 182°/3  mm,  [It  is 
concluded  from  the  character  of  these  two  substances 
that  the  solid  “  3-pentylindole  ”  previously  described 
(loc,  cit.),  is  a  polymeride].  Aeetoveratrone :  the 
■phenylhydrazone,  h.  p.  120 — 130°/' 12  ram.  (hydro- 
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chloride  described),  gives  on  distillation,  alone  or  with 
nickel  chloride,  2 -veratrylindole,  b.  p.  210 — 215°/15 
mm. ;  this  substance  gives  a  brown  pine-shaving 
reaction.  p-Phenoxyacetophcnonc  :  alcoholic  hydro¬ 
gen  chloride  has  no  effect,  but  nickel  chloride  gives 
2-p-phenozyphenylindole,  yellowy  m.  p.  169°.  Aee- 
naphthenone :  alcoholie  hydrogen  chloride  gives 
2  :  3-pcnnaphthyleneindole  (I),  orange,  m.  p.  200°,  no 
pine-shaving  reaction.  Acenaphthenone  a-naphthyl- 
hydrazone  gives  with  hydrogen  chloride  or  nickel 
chloride  2 :  Z-pexmaphthylene-a-naphthindole  (II), 
yellowish-brown,  m.  p.  256°  (black  picrate,  m.  p.  260°). 


(Xt=3 

NH  1 

A  JL 

J  NH 

(I.)  S 

S/  (H.) 

Phenyl  propyl  ketone :  nickel  chloride  gives  2-phenyl- 
3 -ethylindole,  yellow,  m.  p.  65°  (picryl  derivative 
hydrolysed  by  alcohol) ;  this  is  anomalous  in  giving 
a  reddish-violet  pine-shaving  re¬ 
action.  Dibenzyl  ketone  a -naph- 
thylhydrazone,  m.  p.  105°,  treated 
with  alcoholic  hydrogen  chloride 
gives  3  -phenyl  -  2  -  benzyl  -  a  -  naphth  - 
indole ,  pale  violet,  m.  p.  155—156°, 
no  pine-shaving  reaction.  Propio- 
phenone  p-naphthylhydrazone  gives  2-phenyl-l-methyl- 
p -naphthindole  (III)  with  nickel  chloride,  yellow, 
m.  p.  115°. 

Attempts  to  prepare  substituted  indoles  from 
phenylhydrazones  substituted  with  negative  groups  in 
the  nucleus  of  the  phenylhydrazine  have  again  failed. 

When  a  phenylhydrazonc  condenses  in  two  direc¬ 
tions  to  give  2-  and  2  :  3-substituted  derivatives,  the 
former  can  be  determined  by  coupling  with  p-nitro- 
benzenediazonium  chloride.  This  gives  with 
2-methyl-  and  2-phenyl-indoles,  respectively,  Z-p-nitro- 
benzeneazo-2-methylindole,  red,  darkens  at  210°,  m.  p. 
219 — 220°,  and  2-phenylS-p-nitrobenzeneazoindole, 
bluish-black,  m.  p.  280°,  and  when  methyl  ethyl  ketone 
phenylhydrazone  is  heated  with  nickel  chloride,  the 
2-ethylindole  which  forms  20%  of  the  product  is  thus 
isolated  as  3-p-nitrobenzen eazo-2-ethylindole,  m.  p.  60°. 

E.  W.  Wignall. 

Decomposition  of  p-3-indolylpropionic  azide. 
R.  H.  P.  Manske  and  It.  Robinson  (J.C.S.,  1927, 
240 — 242). — The  methyl  ester,  m.  p.  79 — 80°,  of  (J-3- 
indolylpropionic  acid  (A.,  1926,  1151)  reacts  with 
hydrazine  hydrate  to  give  (3-3-  indolylp rop  ionhydraz ide, 
ni.  p.  129 — 130°,  converted  by  the  action  of  nitrous 
acid  into  the  corresponding  azide.  The  latter  is 
decomposed  in  boiling  benzene  solution,  in  presence 
of  hydrogen  chloride,  giving  B-keto-3  :  4  :  5  :  6 -teira- 
hydroA-carboline,  m.  p.  173 — 174°.  The  constitution 
is  established  by  distillation  with  zinc  dust  in  a  stream 
of  hydrogen,  when  indole,  accompanied  by  a  small 
amount  of  norharman,  is  obtained.  M.  Clark. 

Relative  stability  of  quinoline  and  indolinone 
rings.  J.  A.  Aeschlimann  (J.C.S.,  1926,  2902 — 
2912). — Griinacher  and  Mahal’s  “  oxindole-3-acetic 
acid  ”  (A.,  1923,  i,  713)  is  shown  to  be  2-ketotetra- 
hydroquinoIone-4-carboxylic  acid ;  the  quinoline  ring 
is  formed  in  preference  to  the  indolinone  ring. 


2-Quinolone-4-carboxylic  acid,  m.  p.  343°  (methyl 
ester,  m.  p.  241°;  ethyl  ester,  m.  p.  205°),  prepared 
(a)  from  isatin  and  malonie  acid  in  presence  of  sodium 
acetate  and  acetic  acid  (Borsche  and  Jacobs,  A.,  1914, 
i,  322),  ( b )  from  acetylisatin  and  sodium  hydroxide 
(Camps,  ibid.,  1900,  i,  115,  310),  (c)  from  acetylisatin 
or  acetylisatic  acid  and  sodium  acetate  crystals,  is 
reduced  by  sodium  amalgam,  by  zinc  and  acetic  acid, 
by  hydriodic  acid  and  phosphorus,  or  by  aluminium 
amalgam,  to  2-ketotetrahydroquinoline-4-carboxylic 
acid,  m,  p.  220°  (methyl  ester,  m.  p.  164°;  ethyl  ester, 
m.  p.  146°),  also  obtained  in  the  monohydrated  form 
(o-aminophenylsuccinic  acid).  1-Methylisatin  con¬ 
denses  with  malonie  acid  in  acetic  acid  to  give 
l-methyl-2-quinolone-4-carboxylie  acid,  m.  p.  250° 
{methyl  ester,  m.  p.  120° ;  ethyl  ester,  m.  p.  134—135°), 
together  with  o-methylamino-B-carboxycinnamic  acid, 
m.  p.  163°.  Reduction  of  the  former  yields  2-keto- 
l-methylletrahydroquinolineA-carboxyUc  acid,  m.p.  171° 
( methyl  ester,  m.  p.  80°),  also  obtained  by  methylation 
of  ketotetrahydroquinolinecarboxylic  acid.  1  -Phenyl- 
acetylisatin,  m.  p.  188°,  prepared  from  sodioisatin  and 
phenylacetyl  chloride,  is  converted  by  hot  sodium 
hydroxide  solution  into  3-phenyl-2-quinolone-4-carb- 
oxylic  acid,  m.  p.  295°  (Gysae,  A.,  1894,  i,  27 ;  Hiibner, 
ibid.,  1908,  i,  288;  Borsche  and  Jacobs,  loc.  cit.). 
3-Thiol-2-quinolone-4-carboxylic  acid  (Granacher  and 
Mahal’s  “  oxindole-3-thiolacetic  acid  ”)  condenses 
with  o-phenylenediamine  to  give  a  quinoxaline 
derivative  (-f  IMeOH  or  EtOH,  not  removable  with¬ 
out  decomp.).  2-ChIorocinchoninic  acid,  m.  p.  196 — 
200°  (decomp.),  and  its  ethyl  ester,  m.  p.  63°,  are 
obtained  by  the  action  of  phosphorus  pentachloride 
on  2-quinolone-4-carboxylic  acid  and  ethyl  ester, 
respectively,  6-Iodo-2-quinolone-4-carboxylic  acid, 
unmelted  at  300°  {methyl  ester,  m.  p.  261° ;  ethyl  ester, 
m.  p.  223°),  is  prepared  by  iodination  and  also  from 
5-iodoisatin  and  from  5-iodo-l-acetylisatin,  m.  p, 
195°,  Iodination  of  2-ketotetrahydroquinoline-4- 
carboxylic  acid  at  the  ordinary  temperature  yields  the 
6(  ?)-iodo-derivative,  m.  p.  208°  [ethyl  ester,  m.  p.  169° ; 

5- iodo-2-aminophenylsuccinic  acid,  m.  p.  180°  (rapidly 
heated)] ;  the  6(  ?)-6mmo-compound  has  m.  p.  197°. 

6- Iodo-3-phe?iyl-2-quinolone-i-carboxylic  acid,  obtained 

from  5-iodoisatin  and  phenylacetic  acid,  is  reduced 
by  sodium  amalgam  to  2-keto-3-phenyltetrahydro- 
quinoline-4-carboxylic  acid,  m.  p.  202°  (Gysae’s 
“  dihydroisaphenic  acid  ”).  C.  Hollins. 

Synthesis  of  some  substituted  3-methyl- 
quinolines.  S.  G.  Willimott  and  I.  A.  Simpson 
(J.C.S.,  1926,  2807 — 2811). — o-Nitroaldehydes  are 
condensed  with  propaldehyde  at  the  ordinary  tem¬ 
perature  in  presence  of  pyridine  to  form  an  aldol  which 
is  reduced  directly  to  the  quinoline  by  zinc  dust  and 
acetic  acid,  or  is  converted  by  acetic  anhydride  into 
a  cinnamaldehyde  and  thence  by  reduction  with 
stannous  chloride  into  the  quinoline.  o-Nitrobenz- 
aldehyde  gives  in  64%  yield  3-methylquinoline  [chloro- 
platinate,  m,  p.  249° ;  ethiodide,  m.  p.  220°  (decomp.) ; 
dichromate ,  m.  p.  134° ;  silver  nitrate  double  salt,  m.  p. 
180°].  6-Nitropiperonal  gives  an  18%  yield  of 
6 : 1-methylenedioxy-Z-methylqmnoline,  m.  p.  74° 
(+2H20)  or  105 — 106°  (anhyd.)  ( ddoroplaiinate ; 
chloroaurate ;  picrate,  m.  p.  259°;  methiodide,  m.  p. 
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240°;  ethiodide,  m.  p.  195°).  From  6-nitroveratralde- 
hyde  are  obtained  $ -hydroxy- (J - G-nilro-3  :  4-dimeihoxy- 
phenylisobutaldehyde,  Q-nitro-3  : 4-dimdhoxy-a-meihyl- 
cinnamaldehyde,  m.  p.  165 — 166°,  and  6  :  7 -diniethoxy- 

3-meihylquinoline,  m.  p.  81—83°  [hydrochloride,  m.  p. 
220 — 223°  (decomp.) ;  methiodide,  m.  p.  245° 
(decomp.)] ;  and  from  6-nitro-3-methoxybenzaIde- 
hyde,  Q-nilro-Z-methoxy-x-melhylcinnatnaldehyde,  m.  p. 
115 — 116°,  and  6-metkoxy-3-methylquinolim  [hydro¬ 
chloride,  m.  p.  213 — 215° ;  methiodide,  m.  p.  280 — 283° 
(decomp, ) ;  chloroplalimte].  C.  Hollins. 

Condensation  of  2-methyIquinoline  with 
m-nitrobenzaldehyde.  T.  W.  J.  Taylor  and  C.  P. 
Woodhouse  (J.C.S.,  1926,  2971). — The  sole  product 
of  the  interaction  of  2-methylquinoline  and  m-nitro- 
benzaklehyde  at  100°,  with  or  without  zinc  chloride, 
is  2-m-nitrostyrylquinoKne,  m.  p.  156°  [picrate,  m.  p. 
261°  (decomp.);  dibromide,  m.  p.  170 — 171°].  No 
2'P-hydroxy-p-m-nitrophenylethylquinolme  is  formed 
(cf.  Wartanian,  A.,  1890,  329).  C.  Hollins. 


Tautomerism  of  phenols.  DC.  Formation  of 
naphthaearbazoles  from  naphthols.  W.  F irons 
and  F.  Niszel  (Ber.,  1927,  60,  \B\,  209—217;  cf. 
this  voL,  53). — -The  interaction  of  naphthols,  phenyl- 
hydrazine,  and  sulphurous  acid  has  been  followed 
analytically  by  determination  of  excess  of  phenyl- 
hydrazine,  ammonia,  and  aniline.  Quantitative 
production  of  hydrazo-compounds  involves  the  com¬ 
plete  disappearance  of  phenylhydrazine,  whereas 
subsequent  formation  of  carbazoles  requires  the 
production  of  1  mol.  of  ammonia  for  each  mol.  of 
phenylhydrazine  used.  Oxidation  of  the  hj'drazine 
produces  equivalent  amounts  of  ammonia  and 
aniline.  Smooth  utilisation  of  phenylhydrazine  with 
exclusive  production  of  ammonia  is  observed  with 
derivatives  of  p-naphthol,  whereby  naphthaearbazoles 
are  formed  and  the  intermediate  oo'-diamines  can  be 
isolated.  The  course  of  the  change  is  given  in  the 


scheme,  C„H4< 

c‘h‘<^k1hH)"S0,Ni 


—  C‘H‘<S 


c  lr  .XJH2-C(S03Na)-NH-NHPl. 
c“4^CH=CH 


CH 


p-Naphthol 

135°,  and 
154°,  which 
when  heated 


SO3Na-gI0H!>NH  _y 

yields  1  : 2-napht,hacarbazole,  m.  p 
l-o'-aminophenyl-2-7iaphthylamine,  m.  p 
passes  into  the  carbazolc  derivative 
with  sulphurous  acid.  2  :  7-Dihydroxynaphthalene 
affords  1-hydroxy-l  :  2-naphthacarbazole,  m.  p.  178° 
(benzoyl  derivative,  m.  p.  190°),  and  7-hydroxy-l-o- 
aminophenyl-2-naphthylamine  (hydrochloride) ;  under 
modified  conditions,  1:2:7;  8-naphtha  dicarbazole, 
m.  p.  338°,  is  produced.  The  formation  of  an  additive 
compound,  C21H2104N3S,  m.  p.  193°  (dccojpp.),  from 
2  : 7-dihydroxynaphthalene,  sulphurous  acid,  and 
phenylhydrazine,.  is  described.  2 : 7 -Dihydroxy  - 
naphthalene  methyl  ether  affords  1-methoxy-l  :  2- 
naphlhacarbazole,  m.  p.  191°  (also  obtained  from  the 
hydroxy-compound  and  methyl  sulphate),  and 


7- mdhoxt/-l-o-aminophenyl-2-naphlhylamine.  2  :  3- 
T) i hydroxynaphth alenc  is  converted  by  protracted 

treatment  with  phenylhydrazine  hydrogen  sulphite 
into  a  resin  from  which  2-hydroxy- 1  : 2-naphtha¬ 
carbazole  and  2-7iydroxy-l-a-amirtO}>henyl-2-nap7ilJujl- 
amine,  m.  p.  109 — 110°  (hydrochloride),  can  be 

extracted  with  alkali  hydroxide ;  the  main  product  of 
the  action  appears  to  be  3-benzeneazo-l  i  2-naphtha- 

carbazole.  H.  Wren. 

Tetrophan.  J.  von  Braun  (Annalen,  1920,  451, 

1—54;  cf.  A.,  1923,  i,  143,  917).— The  physiological 
properties  of  a  number  of  derivatives  of  tetrophan 
(annexed  formula)  have  been  examined  with  a  view 
to  determine  the  relationship  be¬ 
tween  the  structures  and  physio¬ 
logical  actions  of  tetrophan  and 
atophan  (2-phenylquinoline-4-carb- 
oxylic  acid).  The  presence  of  the 
carboxyl  group  appears  essential,  its 
elimination,  substitution  by  other 
groups,  or  movement  to  one  of  the  side  rings  causing 
tho  tetrophanic  action  to  be  lost.  Removal  of  one 
of  the  rings  I  or  III  destroys  tho  action,  whilst  tho 
action  is  weakened  by  fusion  of  either  another  benzene 
ring  in  the  2  : 3-position  or  a  saturated  hydrocarbon 
ring  in  the  2:3-  or  9  :  10-positions.  Substitution 
in  rings  I,  III,  and  IF  does  not  affect  the  qualitative 
nature  of  tho  action,  but  the  nature  and  position  of 
the  substituent  have  a  quantitative  effect.  Rings 
II  and  III  must  be  joined  by  a  ring,  IV,  the  length  or 
degree  of  saturation  of  the  carbon  bridge  having 
no  qualitative  although  considerable  quantitative 
effect  on  the  action. 

[With  A.  Rohmer.] — When  5  :  6-dihydro-a- 
naphthaeridino  is  treated  with  nitric  acid  in  acetic 
acid  solution,  it  yields  a  nitrate,  m.  p.  158°,  which  is 
converted  by  sulphuric  acid  into  a  mixture  of  8  : 10(  ?)- 
dinilro-5 : &-dihydro-«.-nap7Uhacridine,  m.  p.  237°, 
and  8-nitro-5  :  6-dih.tjdro-x-naphlhacridine,  no.  p.  142° 
(hydrochloride,  m.  p.  220°;  nitrate,  m.  p.  163°;  pierale, 
m.  p.  226°),  which  is  oxidised  by  chromic  acid  in 
acetic  acid  solution  to  8-nitro-5  :  (j-diketo- x-napJdh - 
acridine,  m.  p.  250 — 270°  (decomp.),  and  is  readily 
hydrogenated  to  8-ammo-5 :  G-dihydro-a-naphlh- 
acridine,  yellow  needles,  m.  p.  94 — 95°  [ dihydrochloride , 
m.  p.  280°;  dipicrate,  m.  p.  202°;  methiodide  of  di¬ 
methyl  derivative,  m.  p.  17(5° ;  acetyl  derivative,  m.  p. 
197°  (hydrochloride,  m.  p.  281°)].  The  amino-com¬ 
pound  is  reduced  by  tin  and  hydrochloric  acid  to 

8 - amino  -  5  :  6  :  6a  :  7  :  12  : 12a  -  hexahydro  -  a  -  naphth- 
acridine,  m.  p.  103°  (diacetyl  derivative,  m.  p.  208°), 
and  by  Sandmeyer’s  reaction  yields  8-cyano-5 : 6- 
dihydro-x-naphthacr idin e ,  m.  p.  167°,  which  with 
alkalisyieldsh :  Q-dihydro-a.-naphthacridine-8-caTboxyUc 
acid,  m.  p.  237°. 

[With  H.  Jtjnqmann.] — Phosphorus  pentachloride 
reacts  with  sodium  5  :  0-dihydro-a-naphthaeridine-7- 
carboxylate,  and  treatment  of  the  product  with 
aqueous  ammonia  yields  5  :  Q-dihydro-a-naphthacrid- 
ine-7 -carboxylamide,  m.  p.  220 — 222°,  which  by  the 
Hofmann  reaction  in  methyl-alcoholic  solution  gives 
the  methylurethane  derivative,  m.  p,  232—234°;  this 
with  hydrochloric  acid  yields  7 -amino-5  :  6 -dihydro-at,- 
napktkacridine,  m.  p.  94—98°  (hydrochloride  described). 
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The  silver  salt  of  tetrophan  reacts  with  aeetobromo- 
glucose  in  toluene  solution,  yielding  the  acetylglucoside, 
Co6H31OpN,  m.  p.  156°,  [a]g  +21-5°  in  pyridine, 
which  with  methyl-alcoholic  ammonia  solution  gives 
tetrophanglucoside,  m.  p.  78 — 80°.  The  physiological 
action  of  this  substance  is  equal  to  that  of  tetrophan, 
probably  due  to  the  ready  hydrolysis  of  the  glueoside. 

63-Phthalimido  -  o  -  aminoacetophenone  condenses 
with  1-ketotetrahydronaphthalene,  yielding  1-phthal- 
imidomethyl-5  :  G-dihydro-tx-naphthacridine,  m.  p.  300°, 
which  with  hydrochloric  acid  gives  7 -aminomethyl- 

5  :  6-dihydro-a-naphthacridine,  m.  p.  113°  ( dihydro - 
chloride,  m.  p.  188 — 190°;  acetyl  derivative,  m.  p. 
183°).  Nitrous  acid  converts  the  amino-compound 
into  7 -hydroxymethyl- 5  :  6-dihydro-a-naphthacridine, 
m.  p.  140°  ( hydrochloride ,  m.  p.  190°). 

[With  F.  Zobel.] — or-P-Aminotetrahydronaphtha- 
lene  reacts  with  hydroxylamine  and  chloral  hydrate, 
yielding  the  isonffroso-compound, 
C10H11*NH-CO’CH:NOH,  m.  p.  166°,  which  with 
sulphuric  acid  gives  a  mixture  of  4  :  5  :  G  :  7 -telrahydro- 
ang-| i-naphthisatin,  m.  p.  189 — 190°  (phenylhydrazone, 
m.  p.  221°;  firoMo-derivative,  m.  p.  223°;  quinoxaline 
derivative  described),  and  5:6:7:  8-tetrahydro-Ym-$- 
naphthisatin,  m,  p.  195°  {phenylhydrazone,  m.  p.  255°; 
firomo-derivative,  m.  p.  230° ;  quinoxaline  derivative 
described).  The  bri-3-eompound  yields  the  following 
substances :  with  hydrogen  peroxide,  2 -amino- 
5:6:7: 8-telrahydronaphthalene-Z-carboxylic  acid, 
m.  p.  183°,  which  by  elimination  of  the  amino-group 
gives  5:6:7:  9, -Id r  ahy  dr  o - fi-naph tkoic  acid,  m.  p. 
153° ;  with  cyclohexanone,  1  :  2  :  3  :  4  :  7  :  8  :  9  :  10- 
octahydrobenzacridine-b-carboxylic  acid,  which  on  dis¬ 
tillation  yields  1:2:3:4:7:8:9:  \0-oclahydrobenz - 
acridine,  m.  p.  146°  ( picrate ,  m.  p.  208°;  methiodide, 
m.  p.  231°),  and  this,  when  distilled  over  lead  oxide, 
gives  benzacridine,  m.  p.  223°  (chloroplatinate,  m.  p. 
242°  (deeomp.)] ;  with  1-ketotetrahydronaphthalene, 
9  :  1 0 - tetrameth ylenetetrophan ,  m.  p.  308°.  ar- 

Tetrahydro-a-naphthylamine  reacts  with  hydroxyl¬ 
amine  and  chloral  hydrate,  yielding  an  isonitroso- 
compound,  m.  p.  179°,  which  with  sulphuric  acid  gives 
6:7:8: 9-tdrahydro-<x-naphthisatin,  m.  p.  228° 
(phenylimide,  m.  p.  245°;  oxime,  m.  p.  above  300°; 

6  :  7  :  8  :  Q-lelrahydro-a.-naphthoxindole,  m.  p.  161°). 
The  naphthisatin  condenses  with  acetophenone,  yield¬ 
ing  tetramethyleneatophan  (cf.  A.,  1923,  i,  144) 
(i methyl  ester,  m.  p,  66°). 

[With  (Frl.)  L.  Brauns.] — Methylene  di-isatin,  dur¬ 
ing  the  preparation  of  which  methylene  disalicylform  ic 

acid  and  di-isatylbenzophenone,  COj  C6H3<Cq^^>COJ  , 

both  melting  above  360°,  were  isolated,  condenses 
with  1-ketotetrahydronaphthalene,  yielding  ditetro- 
phanylmethane,  CH2(C18H1302N)2,  m.  p.  305 — 308° 
(decomp.).  As  this  substance  contains  two  tetrophan 
complexes,  it  should  be  very  active,  but  the  insolu¬ 
bility  of  its  salts  made  it  difficult  to  test  its  physio¬ 
logical  action. 

[With  6.  Bayer,] — 1-Kcloleirahydreanthracene, m.p. 
95 — 96°  (oxime,  m.  p.  170°;  semicarbazone,  m.  p.  250° 
(decomp.);  phenylhydrazone,  m.  p.  116°;  picrate, 
m.  p.  118°],  condenses  with  isatin,  yielding  2  :  3- 

benzlelrophan,  m.  p.  300°  (decomp.),  which  gives 
2  ;  3-6enz-5  :  6-dihydro-a-naphthacridine,  m.  p.  160°. 


[With  H.  Jung  Mann.] — 7-Nitro-l-Jcetotetrahydro- 
naphthalene,  m.  p.  72°,  yields  the  following  series 
of  compounds  :  7 -amino-1  -ketotelrahydronaphthalene, 
m.  p.  136°  (hydrochloride,  m.  p.  181°;  picrate,  m.  p. 

165°;  acetyl  derivative,  m.  p.  166°;  o-hydroxybenzyl- 
idene  derivative,  m.  p.  139°);  7 -dimethylamino-l-keto- 
letrahxjdronaphthalene  (picrate,  m.  p.  153° ;  methiodide, 
m.  p.  202 — 203°) ;  7 -hydroxy  ethylammo- 1-ketotetra - 

hydronaphlhalene  ( picrate ,  m.  p.  126°);  7 -hydroxy- 1  - 
ketotdrahydronaphthalene,  m.  p.  159°  ( acetyl  derivative, 
m.  p.  82°);  7-chloro-l-ketotetrahydronaphthalene,  m.  p. 
94°  ( semicarbazone ,  m.  p.  226°).  These  ketones  when 
condensed  with  isatin  yield  the  following  substances  : 
2-chlorotetropkan,  m.  p.  207—208°  (decomp.) ;  2-chloro- 
5  :  6- dihydro- a- naphthacridine,  m.  p.  124°  ;  2-amino- 
tetrophan,  m.  p.  297°  (dihydrochloride,  yellow  needles; 
acetyl  derivative,  m.  p.  315°) ;  2-dimethylaminotetro- 
phan,  m.  p.  278° ;  2-hydroxyethylaminotetrophan,  m.  p. 
295°;  2-hydroxytetrophan,  m.  p.  above  300°  (acetyl 
derivative,  m.  p.  102°) ;  2 -methoxy tetrophan,  m.  p. 
123°. 

[With  A.  Stttckenschmidt.] — Acetophenone  and 
ethyl  a-brom  opr  opi  on  ate  react  with  zinc  in  benzene 
solution,  yielding  ethyl  a [3 - d imethylci n namate,  b.  p. 
133°/13  mm.  ( a 3 - dinieth ylcinnami c  acid,  m.  p.  101°), 
which  is  hydrogenated  to  ethyl  p-phenyl-a-methyl-n- 
butyrate,  b.  p.  133°/13  mm.  Reduction  of  this  ester 
with  alcohol  and  sodium  yields  y-phenyl-$-melhyl-n- 
butyl  alcohol,  b.  p.  132 — 133°/13  mm.,  which  with 
hydrobromic  acid  gives  y-phenyl-$-methyl-i\-butyl 
bromide,  b.  p.  132 — 133°/13  mm.  Potassium  cyanide 
converts  the  bromide  into  y-phenyl-$-meihyl-\\- 
valeronitrile,  b.  p.  148 — 149°/15  mm.,  which  yields 
y-phenyl-$-melhyl-n-valeric  acid,  b.  p.  175°/13  mm., 
on  hydrolysis.  By  the  Friedel-Crafts  reaction,  the 
acid  chloride,  b.  p.  134°/13  mm.,  yields  1-kelo-X  :  4- 
dimelhylletrahydronaphthalene,  b..p.  142 — 143°/13  mm., 
w15  1-5524,  d\\  1-0513  ( semicarbazone ,  m.  p.  177°), 
which  condenses  with  isatin  to  give  5  :  Q-dimethyl- 
tetrophan,  m.  p.  175 — 177°.  Similar  reactions  yield 
the  following  series  of  compounds  :  a.-benzyl-n-butyric 
acid,  b.  p.  168°/14  mm.  (ethyl  ester,  b.  p.  131 — 132°/ 
13  mm.) ;  y-phenyl-\i-ethyl-n-propyl  alcohol,  b.  p.  134 — - 
135°/13  mm.;  y-phenyl-fi-ethyl-n-propyl  bromide,  b.  p. 
125— 126°/13  mm. ;  y-phenyl-$-eihyl-Yi-bulyronilrile, 
b.  p.  142 — 143°/13  mm.;  y-phenyl-$-ethyl-n-butyric 
acid,  b.  p.  174 — 175°/13  mm.  (chloride,  b.  p.  146°/13 
mm.) ;  l-keto-3-ethyltetrahydronaphthalene,  b.  p.  145°/ 
13  mm.  (semicarbazone,  m.p.  165° ;  oxime,  m.  p.  1 88°) ; 
Q-ethyltetrophan,  m.  p.  204 — 205°. 

[With  J.  Reutter.] — Condensation  of  isatin  with 
the  appropriate  ketones  yields  4  :  b-etliylenetetrophan , 
m.  p.  300°  (deeomp.),  and  4  :  tS-lrimethylenetetrophan, 
m.  p.  202 — 264°  (deeomp.). 

a-Methylhydrindone  yields, 
with  isatin,  isotetrophan 
(annexed  formula),  m.  p.  310° 
(deeomp.),  and  with  5-chloro- 
isatin,  chloroisotetrophan,  m.  p. 
292°  (deeomp.).  The  prepar¬ 
ation  of  2-phenyl-Z-y-phenyl- 
propylcinchoninic  acid,  m.  p.  244 — 246°  (deeomp.), 
is  described.  R.  W.  West. 

Triphenylmethane  compounds  with  linked 
benzene  nuclei.  III.  Derivatives  of  diketo-5- 
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ph.enylacrid.ine.  R.  Weiss  and  W.  Knapp  (Monatsh., 
1926,  47,485 — '191). — Bythe condensation  of  1-chloro- 
anthraquinone  with  m-toluidine,  m-5-xylidine,  p-xyl- 
idine,  and  m-aminobcnzoic  acid  are  obtained,  respect¬ 
ively,  1-anthraquinonyl-m-toluidine,  m.  p.  154°; 
l-anthraquinonyl-m-5-xylidine,  m.  p.  210°;  1  -anthra- 
quinonyl-p-xylidine,  m.  p.  210° ;  and  \-anthraquinonyl- 
m-ammobenzoic  acid,  m.  p.  282—285°.  On  heating 
the  first  three  with  75%  sulphuric  acid  at  160°, 
dehydration  occurs,  yielding,  respectively,  2-methyl- 
kelomethylem-o-phenyla-cridine  (I)  (3 -methylcceramidon- 
ine ),  m.  p.  206°,  the  corresponding  2  : 4 -dimethyl-, 
m.  p.  180°,  and  1  :  ‘t-dimethyl-compounds,  m.  p.  160°, 
whilst  the  substituted  benzoic  acid  is  unattacked. 


1  :  4 -Dimethylcceramidonine,  on  heating  with  yellow 
mercuric  oxide  at  180°,  yields  1  -methyldiketomethylene- 
5-phenylacridine  (II),  amorphous.  The  1 : 3-dimethyl- 
coeramidonine,  similarly  treated,  yields  the  substance 
(O22H10O2N)2O,  1  mol.  of  water  being  eliminated 
from  2  mols.  after  oxidation.  The  monomethyl  com¬ 
pound  is  unattacked.  J.  W.  Baker. 


isoDialuric  acid.  H.  Biltz  and  H.  Paetzold 
[with  P.  Nachtwey]  (Annalen,  1927,  452,  67 — 89;  cf. 
A.,  1923,  i,  1233). — isoDialuric  acid  can  be  regarded  as 
NH-CO-C{OH)a  xr  rwr,  NH-CO-CO 


CONH-CH-OH’  2  1  ; 


co-nh-ch-oh,2H2°  (II) 

By  treatment  of  isodialuric  acid  (monohydrate, 
m.  p.  133°,  decomp.,  resolidifying  at  180°  and  decom¬ 
posing  further  at  250°;  anhydrous,  decomposes 
about  170°)  with  methyl  alcohol  and  hydrochloric 
acid,  a  methyl  ether,  5 : G-dihydroxy-5-methoxy- 
5  :  6 -dihydrouracil,  C1H304N2,0Mc,H20,  decomp, 
slowly  at  180°,  vigorously  at  215°,  and  with  ethyl 
alcohol  an  ethyl  ether,  the  -5-eiAoTy-analogue,  decomp. 
210°,  anhydrous  decomp.  160°,  resolidifying  to  the 
same  product  as  is  given  by  an  isodialuric  acid  melt, 
have  been  obtained.  The  ethyl  ether  is  hydrolysed  by 
water,  and  with  hydroxylamine  hydrochloride  gives 
slowly  isodialuric  acid  oxime,  indicating  that  ether- 
formation  occurs  on  one  of  the  5-hydroxyl  groups 
of  the  structure  (I) ;  it  reacts  with  diazomethane  to 
give  a  syrup.  isoBarbituric  acid  treated  in  methyl 
alcohol  with  chlorine  gives  a  dimethyl  ether  of  iso¬ 
dialuric  acid,  6-(or  5 -)hydroxy-b  :  5-(or  5  :  Q-)dimethoxy- 
5  :  6 -dihydrouracil  (III),  decomp.  215°  (corr.).  This 
is  more  probably  the  5  :  5-dimethoxy-derivative,  since 
isodialuric  acid  oxime  is  easily  obtained  from  it,  and 
since  it  is  stable  to  water.  Uric  acid  and  isobarbituric 
acid  can  be  obtained  from  (III),  which  is  converted 
by  diazomethane  into  a  syrupy  substance,  the  1:3- 
dimethyi  derivative.  In  ethyl  alcohol,  the  corre¬ 
sponding  diethyl  ether,  6- (or  5 -)hydroxy-5  :  5-(or  5  :  6-) 
diethoxy -5  :  § -dihydrouracil  (IV),  decomp,  about  210°, 
is  obtained,  from  which  uric  acid,  isobarbituric  acid, 
and,  by  diazomethane,  the  1  :  3- dimethyl  derivative, 


m.  p.  115°  (corr.),  wdiich  with  carbamide  gives  1  :  3- 
dimethyluric  acid,  are  derived.  The  third  hydroxyl 
group  cannot  by  any  means  be  methylated. 

Prom  5-methoxy-l  :  3-dimethyluraeil,  now  pre¬ 
pared  by  the  action  of  methyl  sulphate  on  isobarbit¬ 
uric  acid  (new  m.  p.  198°,  corr.),  are  obtained  6 -chloro- 
(V)  and  6-bromo-5  :  5-dimethoxy-l  :  Z-dimethyl-5  :  6- 
dihydrouracil  (VI),  m.  p.  86°  (corr.)  and  125°  (corr.), 
respectively;  attempts  to  replace  halogen  in  these 
by  hydroxyl  have  failed,  silver  oxide  giving  the  original 
methoxydimethyluracil.  The  latter  when  treated 
with  concentrated  nitric  acid  gives  5-hydroxy-5- 
methoxy-1  :  ‘i-dimelhyl-o  :  G-dihydrouracyl  6 -nitrile, 
decomp.  145°  (corr.),  which  is  converted  by  carbamide 
into  1  :  3-dimethyluric  acid,  and  thus  belongs  to  the 
isodialuric  acid  series. 

When  treated  with  sodium  and  methyl  alcohol,  (V) 
and  (VI)  give  5:5:  G-trihydroxy-l  :  3 -dimethyl- 5  :  6- 
dihydrouracil,  m.  p.  132°  (corr.),  reduced  by  hydriodic 
acid  to  1  :  3-dimethylisobarbituric  acid,  and  converted 
by  carbamide  into  1  :  3-dimethyluric  acid. 

isoBarbituric  acid  fails  to  react  with  phenylhydr- 
azine,  semicarbazide,  or  hydroxylamine  (cf.  Behrend 
and  Roosen,  A.,  1888,  581 ;  Annalen,  1889,  251,  240). 
tsoDialuric  acid  gives  the  following  derivatives  :  an 
oxime  anhydride,  m.  p.  295°  (corr.)  after  turning 
brown  at  175°  (cf.  Behrend  and  Roosen,  loc.  cit. ; 
the  substance  is  shown  not  to  be  ketoisobarbituric 
acid  oxime  monohydrate,  which  might  bo  expected) ; 
phenylhydrazone,  sinters  at  240°,  decomp.  260° 
(corr.),  and  p-nitrophenylhydrazone,  decomp.  278°, 
both  also  obtainable  from  (III) ;  semicarbazone,  which 
darkens  from  180°,  but  docs  not  melt  or  decompose 
below  290° ;  from  (V),  1  :  2-dimethyhsodialuric  acid 
phenylhydrazone,  decomp.  148°  (corr.). 

Acetyl  chloride  reacts  with  (III)  or  with  isodialuric 
acid  to  give  G-chloro-o-acetoxyuracil  (VII),  decomp. 
260°  (corr.),  hydrolysed  by  alkali  to  isobarbituric 
acid,  by  acid  to  6-chloro- 5-hydroxyuracil  (VIII), 
which  reddens  from  270°  and  decomposes  at  300°. 
Bromine  converts  (VII)  and  (VIII)  into  alloxan ;  (VII) 
is  reduced  by  zinc  and  acetic  acid  to  isobarbituric 
acid,  and  converted  by  chlorine  and  methyl  alcohol 
into  G-chloro-G-hydroxy-o  :  G-dimethoxy-5  :  6 -dihydro- 
uracil,  which  turns  yellow  from  140°,  decomposes  from 
160°  to  260°,  and  is  hydrolysed  by  water  to  alloxan. 

isoBarbituric  acid,  when  treated  with  acetic  acid, 
acetic  anhydride,  and  chlorine,  gives  diacetyliso- 
dialuric  acid,  decomposed  at  118°  or  by  water,  con¬ 
verted  by  carbamide  into  uric  acid ;  with  acetic 
anhydride  alone,  diacetylisobarbit uric  acid,  m.  p.  161° 
(corr.),  which  is  hydrolysed  by  water  to  the  mono¬ 
acetyl  derivative.  The  latter  is  oxidised  by  chlorine 
to  isodialuric  acid,  or  in  presence  of  methyl  alcohol 
to  the  5  :  5-dimethyl  ether.  The  diacetyl  compound 
is  unaffected  by  chlorine  in  acetic  acid. 

From  these  results,  it  is  concluded  that  isodialuric 
acid  has  the  formula  (I),  and,  since  5  :  6-methylene- 
dioxy-  and  5  :  6-dimethoxy-uracil  do  not  condense 
with  carbamide,  that  in  the  Behrend  synthesis  of 
uric  acid,  the  5-  and  6-hydroxyl  groups  of  isodialuric 
acid  are  first  eliminated  with  hydrogen  atoms  of 
carbamide  to  give  a  compound  which  then  loses  water 
to  give  the  double  linking  of  uric  acid. 

E.  W.  Wignall. 
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Catalytic  hydrogenation  ol  azines.  K.  A. 
Taipale  (J.  Russ.  Phys.  Chem.  Soc.,  1920,  57,  487 — 
548). — A  fuller  description  of  work  already  published 
(cf.  A.,  1923,  i,  547).  E.  Rothstein. 

Anilopyrine  and  antipyrine.  P.  K.  Dutt  (Proc. 
Leeds  Phil.  Lit.  Soc.,  1920, 1, 113— 115).— Theoretical. 
The  relative  merits  of  the  Michaelis  and  the  Stolz 
formula  for  anilopyrine  are  discussed.  The  behaviour 

of  anilopyrine  alkohydroxides  indicates  a  further 
resemblance  between  anilopyrine  and  antipyrine,  since 
the  quaternary  hydroxides,  in  the  absence  of  water, 
decompose  spontaneously,  giving  anilopyrine  metho- 
hydroxide,  antipyrine,  and  methylaniline.  This 
result  proves  that,  in  the  successive  alkylation  of 
5-anilino-l-phenylpyrazoles,  the  first  alkyl  group 
attaches  itself  to  the  nitrogen  in  position  2  and  the 
second  one  to  the  amino-nitrogen.  The  nature  of  the 
groups  attached  to  the  nitrogen  atom  appears  greatly 
to  affect  the  relative  yields  of  the  products  of  decom¬ 
position.  M.  S.  Burr. 

Opening  of  the  glyoxaline  ring.  B.  Oddo  and 
Q.  Mingoia  (Gazzetta,  1920,  56,  958 — 960). — The 
long-accepted  observation  of  Bamberger  and  Bcrlu 
(A.,  1893,  i,  437)  that  Schottcn-Baumann  benzoyl- 
ation  opens  the  ring  of  glyoxaline  to  give  formic  acid 
and  dibenzamidoethylene  is  incorrect.  The  actual 
product  from  either  glyoxaline  or  magnesyl-glyoxaline 
is  a  benzoylglyoxaline ;  any  excess  of  benzoyl  chloride 
appears  as  benzoic  acid,  and  very  little  formic  acid  is 
detected.  Traces  of  a  by-product,  m.  p.  246 — 247°,  are 
formed.  E.  W.  Wignall. 

Wandering  of  acyl  groups  in  indazole  deriv¬ 
atives.  K.  von  Auwers  and  W.  Demuth  (Annalen, 
1927,  451,  282 — 307).- — A  large  number  of  new  aeyl- 
indazoles  have  been  prepared  in  order  to  determine 
the  factors  which  condition  the  mobility  of  the  acyl 
groups  in  these  compounds.  The  new  facts  are  in 
agreement  with  previous  conclusions  (cf.  A.,  1920,  i, 
63S ;  1924,  i,  878, 1347;  1925,  i,  1400;  1920,300,529). 
The  mobility  of  the  acyl  radical  in  2-acylindazoles  is 
affected  by  the  following  factors  :  (a)  the  nature  of 
the  acyl  radical ;  the  mobility  of  any  given  group  does 
not,  however,  run  parallel  with  its  ease  of  removal  by 
hydrolysis,  or  with  the  strength  of  the  corresponding 
acid;  (5)  the  position  of  other  substituents,  their 
naturo  being  comparatively  unimportant;  for 
instance,  2-acyl  derivatives  of  3-substituted  indazoles 
can  rarely  be  prepared,  whilst  those  with  a  5-  or 
7-substituent  are  unusually  stable ;  the  stability  of 
the  last-named  may  be  due  to  the  steric  effect  of  the 
7-substituent;  (c)  the  relative  basicity  of  the  1-  and 
2-nitrogen  atoms,  and  ( d )  the  tendency  of  the  indazole 
nucleus  to  pass  into  a  more  saturated  form,  thus : 

CgH^^^NAc  -  C6H4<^^^>N.  Indazoles 

having  a  nitro-group  in  the  benzene  nucleus  are 
unexpectedly  difficult  to  halogenate ;  in  absence  of  a 
carrier,  only  the  3-position  is  attacked.  4 -Chloro- 
indazole,  m.  p.  150°  (1  -acetyl-,  m.  p.  66-5 — 07-5° ; 
2-acetyl-,  m.  p,  93 — 94° ;  l-o -nitrobenzoyl-,  m.  p.  174° ; 
2-o-nttrobenzoyl-,  m.  p.  192 — 194°;  1-p -nitrobenzoyl-, 
m.  p,  181 — 182°,  and  2-p-nitrobenzoyl-,  m.  p.  154°, 
derivatives) ;  3-chloro-i-nitroindazole,  m.  p.  215° ; 


3-bromo-i-nitromdazole,  m.  p.  220 — 221°;  3-bromo-5- 
nitroindazole,  m.  p.  223 — 224° ;  3-chloro-5-nilro- 
indazole,  m.  p.  209 — 215°;  3-chloro-Q-nitroindazole, 
m.  p.  200° ;  3-bromo-G-nilroindazole,  m.  p.  228 — 230° 
(1  -acetyl  derivative,  m.  p.  168°),  and  3-iodo-G-nitro- 
indazole,  m.  p.  259 — 201°,  are  described.  The  stability 
of  the  2-acyl-0-nitroindazoles  is,  in  general,  closely 
similar  to,  but  slightly  less  than,  that  of  the  corre¬ 
sponding  indazole  derivatives.  Halogenated  acetic 
acids  and  m-substituted  benzoic  acids  again  failed  to 
give  2-acyl  derivatives.  The  following  are  mentioned  : 
\-chloroacetyl-,  m.  p.  149°;  1-dichloroacelyl-,  m.  p. 
137 — 138°;  1  -trichloroacetyl-,  m.  p.  101 — 102°;  l-o- 
nilrobenzoyl-,  m.  p.  200 — 207° ;  2- o -nitrobenzoyl-,  m.  p. 
185 — 186°;  l-m-nitrobenzoyl-,  m.  p.  212 — 213°;  1-p- 
nilrobenzoyl-,  m.  p.  230 — 237° ;  2-p-nitrobenzoyl-,  m.  p. 
220° ;  l-o -toluoyl-,  m.  p.  188° ;  2-o-toluoyl-,  m.  p.  140 — 
142°;  1-m-loluoyl-,  m.  p.  159 — 160°;  \-p-loluoyl-,  m.  p. 
165 — 166°;  2-p -toluoyl-,  m.  p.  152°,  and  2 -phenyl - 
carbamyl-Q-nilroindazole,  m.  p.  147°,  also  the  acid 
chloride,  m.  p.  140 — 141° ;  amide,  m.  p.  219 — 220° ; 
anilide,  m.  p.  205 — 207°,  and  6-nilro-l- indazylide , 
m.  p.  257 — 260°,  of  G-nitroindazole-l-carboxylic  acid. 
3-Bromo-7 -nitroindazolehas  m.  p.  177 — 178°.  1-Nitro- 

1- acetylindazole,  m.  p.  147°,  has  now  been  obtained  by 
treating  the  7 -nitroacetylindazole  of  m.  p.  135 — 136° 
(ibid.,  1920,  i,  642)  with  bromine;  the  latter  is 
therefore  an  unexpectedly  stable  2-acetyl  derivative. 
The  1-acetyl  and  also  the  l-benzoyl  derivative, 
m.  p.  132 — 133°,  unlike  most  1-acylindazoles,  are 
hydrolysed  by  hydrogen  chloride  in  indifferent 
solvents.  2 -Benzoyl-,  m.  p.  185°;  \-o-nilrobenzoyl- , 
m.  p.  173 — 175°;  2-o -nitrobenzoyl-,  m.  p.  Ill — 113°; 
\-p-nitrobenzoyl-,  m.  p.  155—157°,  and  2-p*n?'fro- 
benzoyl-1  -nitroindazole,  m.  p.  205°,  are  described. 
Methylation  of  6-nitro indazole  with  methyl  sulphate 
in  alkaline  solution  yields  a  mixture  of  6-nitro- 1-  and 
6-nitro-2-methylindazole,  not  the  -2-derivative  only, 
as  previously  stated.  Methyl  Q-nilroindazole-l-carb- 
oxylate,  m.  p.  109°,  is  converted  by  boiling  absolute 
alcohol  into  the  corresponding  ethyl  ester,  m.  p.  147— 
148°,  from  which  N-ethyl-6-nitroindazole,  m.  p.  61 — 
62°,  is  prepared  by  heating  at  210°.  An  isomeric 
Td-ethyl-G-nitroindazole,  m.  p.  91 — 93°,  is  formed  when 
the  ethyl  ester  is  heated  with  ethyl  iodide  in  a  sealed 
tube.  6-Aminoindazole,  conveniently  prepared  by 
reducing  6-nitroindazole  with  sodium  sulphide  in 
alkaline  solution,  gave  the  following  derivatives : 
G-benzylideneaminoindazole,  m,  p.  79 — 80°;  6-o- 
hydroxybenzylideneaminoindazole,  m.  p.  200 — 201° 
(l-acelyl  derivative,  m.  p.  144 — 146°) ;  G-p-anisyl- 
ideneaminoindazole,  m.  p.  155 — 156° ;  6-p -hydroxybenz- 
eneazoindazole,  red,  m.  p.  253°  ( l-acelyl  derivative, m.  p. 
228 — 230°);  6-amino-l-methylindazole,  m.  p.  172 — 
173°;  6-hydroxy-l-meihylindazole,  m.  p.  215 — 216°, 
and  G -hydroxy -2- methylhidazole,  m.  p.  167 — 169°. 

H.  E.  F.  Notton. 

Synthesis  of  phenazine  and  some  derivatives. 
F.  Kehrmann  and  G.  Mermod  (Helv.  Chim.  Acta, 
1927,  10,  62 — 66). — The  synthesis  of  the  simpler 
phenazines  from  o-diamines  and  o-quinones  is  possible 
only  in  the  absence  of  water.  o-Benzoquinone  and 
o-phenylenediamine  react  in  dry  ether  in  presence  of 
anhydrous  sodium  sulphate  to  give  35%  of  phenazine. 

2- Methylphenazine  (50%)  is  obtained  by  the  same 
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method  from  o-phenylenediainino  and  4-methyl-o- 
benzoquiuone  and  88%  of  naphthapkenazine  from 
o-phenylenodiamine  and  1  :  2-naphtkaquinone.  When 
4-nitro-wi-phenylenediamino  is  boiled  with  glacial 
acetic  acid  and  acetic  anhydride,  i-nitro-3-amino- 
acetanilide ,  m.  p.  178°,  is  formed.  It  is  reduced  by 
iron  powder  and  water  to  3  : 4 -diaminoacetanilide. 
4-Aeetamido-o-benzoquinone  (A.,  1925,  i,  560)  and 
o-phenylenediamine  yield,  in  absence  of  water,  68%  of 
2-acotamidophenazine  (Fischer  and  Hepp,  ibid.,  1889, 
499).  2-Hydroxyphenazine  could  not  be  prepared  by 
diazotising  and  boiling  a  solution  of  2-aminophenazine, 
but  it  is  formed  when  this  substance  is  heated  at  180° 
with  15%  hydrochloric  acid.  1:2: 4-Triamino- 
bonzeno  and  1  :  2-naphthaquinono  condense  in 
presence  of  acetic  acid  to  3 - aminonaphthaphenazino 
(Nietzki  and  Otto,  ibid.,  1888,  843).  3 -Hydroxy- 
naphthaphenazine,  decomp.  290°,  is  prepared  by 
heating  this  with  25%  hydrochloric  acid  in  a  sealed 
tube.  H.  E.  F.  Notton. 


New  azine  colouring  matters  from  naphtha¬ 
lene.  F.  Kehrmann  and  B.  Perrot  (Helv.  Chim. 
Acta,  1927,  10,  53 — 61). — Phenyl-2  :  4-diamino-a- 
naphthylamine  (Ullmann  and  Bruek,  A.,  1909,  i,  21) 
condenses  with  benzil  to  give  6-amino- 1 :  2  :  3-fri- 
phenyl-1 : 8-benzoquinoxalinium  chloride,  [colour  of 
alcoholic  solution  (a)  Ponceau-red,  colour  with  con¬ 
centrated  sulphuric  acid  (6)  reddish-violet],  but  not 
with  other  a-dlketones.  The  corresponding  per¬ 
chlorate  and  chloroplatinate,  and  the  chloride  [(a) 
lemon-yellow,  (6)  reddish-violet]  and  perchlorate  of 
its  acetyl  derivative  are  described.  Phenyl-2  : 4-di- 
nitro -  a- naphthy lamine  is  reduced  by  alcoholic 
ammonium  sulphide  to  phenyl-^-nitro-2-amino-u.- 
naphthylamine  (1),  in,  p.  160 — 161°.  This  condenses 
with  4-acetamido-l :  2-naphthaquinone,  and  on 
addition  of  nitric  acid,  2-nitro-l -acetamido-5-phenyl- 
3:4-8:  0-dibenzo-b-phenazonium  nitrate  [(a)  reddish- 
violet  with  red  fluorescence,  (6)  dark  blue]  (chloride) 
is  obtained.  The  latter  is  hydrolysed  by  hot  hydro¬ 
chloric  acid  to  the  corresponding  7 -amino-derivative 
[(a)  violet-red,  (6)  bluish-green],  and  reduced  by 
stannous  chloride  to  2-amino-l -acetamido-5-phenyl- 
3  :  4-8  :  d-dibenzo-5-phenazonium  chloride  [(a)  greenish- 
blue,  ( b )  dark  blue]  ( chloroplatinate ),  which  gives  on 
acetylation  the  corresponding  diacetamido-derivativo 
[(a)  reddish-violet,  (6)  dark  blue],  and,  on  hydrolysis, 
tho  2  : 7-diamino-derivative  [(a)  greenish- blue,  (6) 
bluish-green].  When  2-hydroxy- 1 :  4-naphthaquinone 
and  (I)  are  heated  with  hydrochloric  acid  in  alcoholic 
solution,  the  8 : 9-6enzo-dcrivative  of  the  nitro- 
naphthindone  (II)  [(a)  dark  red,  (6)  bluish-green], 
which  is  reduced  by  stannous  chloride  to  a  violet 
ammo-derivative,  remains  dissolved,  whilst  2-(4-nitro- 
l-anilino-2-naphthylamino)-l  :  4-naph thaquino ne  [(a) 
brownish-orange]  and  i-(4:-nitro-l-anilino-2-naphthyl- 
imino)-2-hydroxy- 1 :  4- naphthoquinone  [(a)  yellow,  (b) 
bluish-violet]  crystallise  out.  The  solution  of  the 
second  substance  in  con¬ 
centrated  sulphuric  acid  is 
red,  immediately  changing  to 
blue  owing  to  the  formation 
of  8-nitro-2-hydroxy-o-phenyl- 
3:4-6:  7  -dibenzophenazonium 
sulphate,  which  is  precipitated  when  the  solution  is 


diluted.  The  third  product  is  recovered  unchanged 
from  its  sulphuric  acid  solution.  2  :  5-Dihydroxy -p- 
benzoquinone  and  (I)  afford  the  S-Aydrox.y-derivative 

of  (II)  [(a)  yellowish-red,  ( b )  reddish-violet],  which 
gives  an  acetyl  derivative  [(a)  red,  (6)  red] ;  (I)  also 
condenses  with  phenanthraquinone,  but  not  with 
benzil.  H.  E.  F.  Notton. 

Action  of  hydrazine  hydrate  on  uridine,  P.  A. 
Levene  and  L.  W.  Bass  (J.  Biol.  Ckern.,  1926,  71, 
1 67 — 172) . — The  actionof  hydrazine  hydrate  on  uridine 
yields  pyrazolone  (isolated  as  dixanthyl  derivative), 
but  no  free  carbamide ;  in  view  of  the  results  of  Fosse 
and  others  (A.,  1924,  i,  428),  this  affords  additional 
evidence  in  favour  of  the  authors’  previous  conclusion 
(ibid.,  1926, 1260)  that,  in  uridine,  the  ribose  is  attached 
to  the  3-position  of  the  pyrimidine  nucleus.  Carb¬ 
amide  glucoside  yields  a  zanthyl  derivative,  m.  p, 
216 — 219°  (deeomp.) ;  after  beating  the  glucoside 
with  hydrazine  for  1  hr.  at  65°,  no  unchanged  glucoside 
and  no  free  carbamide  were  detected. 

C.  R.  Harington. 

Bilo  pigment.  X.  (Porphyrin  syntheses  V.) 
Conversion  of  bile  pigment  and  biliruhic  acid 
into  mesoporphyrin.  Hasmopyrrole  from  meso- 
bilirubinogen.  H.  Fischer  and  F.  Lindner  (Z. 
physiol.  Chem.,  1926,  161,  1—16).-— When  bilirubic 
acid  (I)  is  heated  at  145°  for  1-5  hrs.  with  hydro- 
bromic-acetic  acid,  the  hydroxyl  is  replaced  by  bromine 
and  condensation  to  mesoporphyrin  occurs ;  bilirubin 
itself  requires  6  hrs.  at  180“  for  the  same  change; 
mesobilirubinogen,  1-5  brs.  at  165°.  In  each  case 
there  is  also  formed  a  porphyrin  or  porphyrins  with 
the  same  spectra,  but  giving  a  more  soluble  sodium 
salt ;  the  corresponding  methyl  ester  melts  indefinitely 
at  about  160°  (mesobilirubinogen  experiment). 

pMe-gEt  CMc-C-CH2-CH2-C02H  (I) 
HOONH-C — CH2 — ONH-CMe 
The  Kiister  formula  for  haanin  involving  neighbouring 
ethyl  groups  is  rendered  untenable  by  this  synthesis. 
For  mesobilirubinogen  is  suggested  the  structure  (II), 
COJI-CLL-CH,.,  -..Mo  Me, 7 — .,CH2-CH2-CO,H 

■  II  HaTa 

/  NH 

OH-CH 

NH  /  \  NH 


>.OH 
Et'i —  JMo 

and  for  bilirubin,  in  spite  of  tho  failure  to  identify 
opsopyrrolecarboxylic  acid  (see  A.,  1926,  1256)  in  the 
bilirubic  acid  mother-liquors,  tho  structure  (III). 


Haemin  does  not  undergo  fission  when  treated  with 
hydrobromie-acetic  acid  at  145°  or  180°,  but  meso¬ 
porphyrin  (methyl  ester,  m.  p.  208 — 209°)  is  formed 

quantitatively  at  180°.  C,  Hollins. 
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Natural  porphyrins.  XXI,  Deuterohcemin 
and  deuteroporphyrin,  H.  Fischer  and  F. 
Lindner  (Z.  physiol.  Chem.,  1926,  161,  17 — 36). — 
Fresh  ox-blood  is  fermented  with  yeast  or  spon¬ 
taneously  at  37°,  alkalinity  being  maintained  by 
successive  additions  of  sodium  carbonate  and  the 
progress  of  reaction  followed  by  measurements  of  the 
hoemochromogen  spectrum  in  pyridine.  The  diluted 
liquid  is  acidified  and  the  precipitate  is  separated  by 
decantation,  pressed,  washed  with  methyl  alcohol, 
pressed  again,  and  extracted  with  methyl  alcohol 
containing  1  %  of  sulphuric  acid.  After  concentration 
of  the  extract,  crude  deuterohcemin  crystallises  on 
addition  of  concentrated  hydrochloric  acid,  and  is 
purified  as  the  methyl  ester,  C32H30O4N4ClFe,  m.  p. 
233°.  The  crude  hsemin  is  converted  by  sodium 
amalgam,  by  hydrobromic-  or  hydriodic -acetic  acid, 
or  by  hydrazine  and  acetic  acid,  into  deuteroporphyrin 
(crystallographic  data  by  Steinmetz)  ( methyl  ester, 
CmH,2  or3404N4,  m.  p.  218°;  copper  salt,  m.  p.  335°; 
iron  salt ;  copper  salt  of  the  methyl  ester,  m.  p.  230° ; 
iron  salt  of  the  methyl  ester,  m.  p.  250°).  When 
heated  in  a  vacuum  for  3  hrs.  at  200°,  deuteropor¬ 
phyrin  is  practically  unchanged,  whilst  haemato- 
porphyrin  under  the  same  conditions  gives  proto- 
haamin.  Deuteroporphyrin  is  converted  by  bromine 
in  acetic  acid  into  a  6rowio-compound,  which  with 
aqueous  acetone  loses  only  half  its  bromine  and  gives 
dibromodeuteroporphyrin,  C30H26O4N4Br2  ( methyl  ester, 
xu.  p.  261°).  The  oxidation  of  dibromodeuteropor¬ 
phyrin  Avith  chromic  acid  to  bromocitraconimide  and 
haematic  acid,  and  of  deuteroporphyrin  to  citra- 
conimide  and  haematic  acid  leads  to  the  annexed 
structure  (X—Br  or  H)  for  these  two  compounds. 


This  removal  of  the  unsaturated  side-chains  of  hsemin 
during  fermentation  is  the  first  example  of  its  kind. 
The  effect  of  deuteroporphyrin  in  rendering  para- 
msecise  and  AA'hite  mice  sensitive  to  sunlight  is  noted. 

C.  Hollins. 

2-Hydroxyindoxazen  (benztsooxazolone).  H. 
Lindemann  and  W.  Schtjltheis  (Annalen,  1927,  451, 
241 — 255). — When  o-hydroxybenzoyl  azide  is  heated 
in  solvents,  nitrogen  is  evolved,  an  intermediate 
compound  of  the  type  OH*C6H4-CO,NI  being  formed. 
This  does  not  undergo  direct  ring  closure  (cf.  A., 
1926,  80),  but  isomerises  to  a  carbimide  which  then 
condenses,  forming  benzoxazolone.  In  alcoholic 
solutions,  the  carbimide  reacts  preferentially  with  the 
solvent,  giving  hydroxypheny  lure  thanes.  On  treating 
3  :  5-dibromo-2-hydroxybenzoyl  chloride  Avith  sodium 
azide  in  acetone  solution,  3 :  o-dibromo-2-hydroxy- 
benzoyl  azide  is  obtained.  If  the  reaction  is  carried 
out  in  glacial  acetic  acid,  part  of  the  acid  chloride  is 
converted  into  the  quinonoid  substance,  (o)  OIC6H4lCO 
(cf.  loc.  cit.),  Aidiich  then  combines  Avith  the  solvent, 
yielding  3  : 5-dibromo-2-acetoxybenzoic  acid.  The 


azide  melts  at  114°,  Avith  loss  of  nitrogen,  being  con¬ 
verted  into  4  :  6-dibromobenzoxazolone.  3  :  5-Di- 
bromo-2-acetoxybenzoic  acid  affords  successively  the 
acid  chloride,  m.  p.  68 — 69°,  b.  p.  184°/20  mm.,  and 
3  :  5-dibromo-2-aceioxybenzoyl  azide ,  m.  p.  70 — 73°. 
When  boiled  in  glacial  acetic  acid,  the  latter  is 
converted  into  3  :  5-dibromo-2-hydroxyacetanilide, 
m.  p.  178°  (cf.  Holz,  ibid.,  1885,  1211).  In  boiling 
benzene,  it  loses  nitrogen,  forming  3  :  5-dibromo-2- 
acetoxyphenylcarbimide,  m.  p.  76°,  Avhich  further 
condenses  to  4 : 6-dibromo-2-acetylbenzoxazolone  when 
heated  at  140°.  Both  azide  and  carbimide  react  with 
methyl  alcohol,  giving  methyl  3  :  b-dibromo-2-acetoxy- 
phenylcarbamate,  m.  p.  178°  (decomp.).  The  corre¬ 
sponding  ethyl  ester,  m.  p.  163°,  is  hydrolysed  by 
alcoholic  potassium  hydroxide  to  ethyl  3  :  5-dibromo- 
2-hydroxyphenylcarbamate,  m.  p.  122°.  o-Acetoxy- 
benzoyl  chloride,  m.  p.  49 — 50°,  prepared  by  an 
improved  method,  yields  successively  o-acetoxybenzoyl 
azide,  m.  p.  64—65°  (decomp. } ;  o-acetoxyphenyl- 
carbimide,  b.  p.  112°/12  mm. ;  methyl  o-acetoxyphenyl- 
carbamale,  m.  p.  100 — 101°,  and  the  corresponding 
ethyl  ester,  m.  p.  75 — 76°.  The  acetate, 
OH-C6H4-C(OH):N-OAc,  m.  p.  141—142°,  of  salicyl- 
hydroxamic  acid  (ibid.,  1889,  870)  loses  the  elements 
of  acetic  acid  Avhen  heated  aboAre  its  m.  p.  or  treated 
Avith  alkali,  but  instead  of  the  expected  2-hydroxy- 
benzisooxazole  (cf.  ibid.,  1926,  1047),  benzoxazolone 
Avas  again  obtained.  When,  hoAvever,  the  isomeric 
o -acetoxybenzhydroxamic  acid,  m.  p.  102 — 103°,  is 
boiled  Avith  ammonia  solution,  2-hydroxybenziso- 

oxazole,  C6H4<C^^'51^>N,  m.  p.  139°  (acetyl  deriv¬ 
ative,  m.  p.  149°;  methyl  ether,  m.  p.  127 -5°),  is  pro¬ 
duced.  This  dissolves  unchanged  in  dilute  alkali ; 
Avith  more  concentrated  solutions,  salicylic  acid  is 
obtained.  The  compound,  m.  p.  133 — 134°,  of  this 
formula  described  by  Ransom  and  Nelson  (ibid.,  1914, 
i,  269)  Avas  probably  benzoxazolone. 

H.  E.  F.  Notton. 

[So-called]  isooxazoline  oxides.  E.  P.  Kohler 
and  R.  C.  Goodavin  (J.  Amer.  Chem.  Soc.,  1927,  49, 
219—227 ;  cf.  A.,  1926,  1140).— The  action  of  methyl- 
alcoholic  potassium  acetate  on  a-bromo-y-nitro-p- 
phenylpropiophenone  (A.,  1924,  i,  571)  has  been 
re-examined  in  vieAv  of  more  recent  results  obtained 
in  an  analogous  reaction  (ibid.,  1926,  1140).  The 
product,  first  reported  as  2-hydroxy-3-methoxy-5- 
benzoyl-4-phenyhsooxazolidine,  has  iioav  been  iden¬ 
tified  as  methyl  $-hydroxy -y-oximino-  ay-diphenyl-n- 
butyrale  (I),  and  it  becomes  the  sole  product  of  the 
aboAre  reaction  if  this  is  carried  out  in  presence  of 
acetic  acid.  Controlled  hydrolysis  AA-ith  dilute  aqueous 
potassium  hydroxide  affords  ^-hydroxy -y-oximino- 
ay-diphenyl-n-butyric  acid,  m.  p.  168°  (decomp.), 
Avhich,  with  methyl-alcoholic  hydrochloric  acid, 
affords  methyl  ^-hydroxy -y-keto-a-y-diphenyl-n-bidy rate, 
m.  p.  78°;  this  yields  the  above  oximino-estor  Avhen 
treated  AArith  hydroxylamine,  and,  on  alkaline  hydro¬ 
lysis,  affords  $-hydroxy-y-keto-a.y-diphenyl-n-butyric 
acid,  m.  p.  115°  (0-5H20),  m.  p.  142°  (anhydrous). 
The  latter  AAras  synthesised  by  brominating  y-keto- 
ccy-diphenyl-n-butyric  acid  and  hydrolysing  the 
product,  m.  p.  207 — 208°,  with  alkali  Reduction  of 
the  hydroxyketonic  acid  Avith  phosphorus  and 
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hydriodie  acid  affords  the  ketodiphenylbutyric  acid, 
whilst  hydroxylamine  yields  the  abovo  oximino-acid. 
The  N -acetyl  (in.  p.  126°),  ON -diacetyl  (m.  p.  98°), 
O-acetyl  (m.  p.  142°),  13-benzoyl  (in.  p.  114°),  and 
ON  -dibenzoyl  derivatives  (m.  p.  113°)  of  (I)  are 
described.  Treatment  of  the  diacetate  with  aqueous 
potassium  hydroxide  affords  y-kelo-ay-diphenyl- 
crotonic  acid,  m.  p.  124°,  identified  by  treatment  with 
ozone,  and  by  synthesis  effected  by  brominating 
methyl  y-keto-ocy-diphenyl-w-butyrate  and  hydrolysis 
with  alkali  of  the  resulting  stereoisomeric  bromo- 
derivatives,  m.  p.  78°  and  108°,  respectively.  A  by¬ 
product  in  the  preparation  of  (I)  has  now  been 
identified  as  (i-keto-3  :  b-diphenyl-1  :  2 -oxazine, 

f ]>0,  m.  p.  It  is  obtained  by  the 

action  of  hydroxylamine  on  the  above  crotonio  acid 
or  on  methyl  (3-bromo-y-keto-ay-diphenyl-n-butyrate. 
When  heated  with  acetyl  chloride,  or,  in  strong 
alkaline  solution,  with  silver  nitrate,  it  is  converted 
into  3  :  5 -diphenylisooxazole.  F.  G.  Willson. 

Oxazinesulphonic  acids.  J.  S.  Tuhski,  J. 
Bojanowski,  K.  Moniuszko,  and  J.  Vogelgarn 
(Rocz.  Chem.,  1920,  6,  747 — 755). — An  acid  dye, 
staining  wool  indigo-blue,  6-naphthylphenoxazine- 
sulphonic  acid,  is  prepared  by  the  action  of  Schaeffer’s 
salt  on  nitrosodimethylaniline  hydrochloride,  whilst 
a  pure  blue  dye  with  similar  properties  is  obtained 
by  condensation  of  the  latter  substance  with  (3- 
naphthol-8-sulphonic  acid,  and  with  sodium  p-phcnyl- 
sulphonate  a  grey  dye,  fast  for  mordanted  cotton, 
but  not  for  wool,  is  obtained.  It.  Truszkowski. 

Aminobenzthiazoles.  V.  Stability  of  the 
1-alkylaminobenzthiazole  bromides.  R.  F. 
Hunter  (J.C.S.,  1926,  2951 — 2957). — In  the  system 

CgH4<S>ONHR  ^  C6H4<^^j]>C:NR,  increase 

in  atomic  volume  of  R  should,  according  to  Ingold’s 
modified  strain  theory  (ibid.,  1921, 119,  305),  enhance 
the  aminothiazole  phase,  with  consequent  increased 
stability  of  the  bromides.  A  stability  curve  for 
homologous  series  could  not  be  obtained  for  the 
simple  1-alkylaminobenzthiazoles,  but  the  prediction 
is  verified  for  the  5-bromo-derivatives  (see  following 
abstract). 

1-Methylaminobenzthiazole  dibromide,  decomp. 
144 — 146°,  prepared  from  bromine  and  -s-phenyl- 
methylthiocarbamide,  is  almost  unchanged  after 
46  hrs.’  exposure  to  air  at  17°.  The  1-ethylamino- 
dibromide,  m.  p.  76 — 78°  (decomp.),  loses  one  third 
of  its  labile  bromine  in  44  hrs.  1-n-Propylamino- 
benzlhiazole  tetrabromide,  m.  p.  54—56°,  loses  nearly 
half  its  bromine  in  44  hrs.,  and  in  5  days  a  thin  layer 
is  converted  completely  into  dibromidc,  m.  p.  80 — 82° 
(decomp.).  s-Phenyl-n-butyllhiocarbamide,  m.  p.  65°, 
is  converted  by  bromine  into  1-n-butylaminobeuzthi- 
azole  dibromide,  m.  p.  86°  (decomp.),  practically 
unaltered  by  44  hrs.’  exposure;  1-n-bulylaminobenz- 
thiazole  melts'  at  87°.  1-isoBulylaminobenzthiazole 
dibromide  hydrobrmnide,  m.  p.  66 — 68°  (decomp.),  loses 
nearly  half  its  labile  bromine  in  48  hrs. ;  1-iso  butyl- 
aminobenzthi azole  has  m.  p.  103 — 104°.  The  following 
1-alkylaminobenzthiazoles  are  also  described  :  n -amyl, 
m.  p.  68 — 69°  [ dibromide  hydrobromide,  m.  p.  90° 


(decomp.)];  isoamyl,  m.  p.  69 — 71°  (dibromide  hydro¬ 
bromide );  n -hexyl,  m.  p.  57°  [ dibromide ,  m.  p.  100 — 
102°  (decomp.)] ;  n -heptyl,  m.  p.  55°  (dibromide  hydro¬ 
bromide,  m.  p.  79 — 81°) ;  and  the  following  new  s- 

phenylalkylthiocarbamides  :  n-amyl,  m.  p.  69 — 71°; 
n -hexyl,  m.  p.  103 — 104°;  n -heptyl,  m.  p.  70 — 71°. 

C.  Hollins. 

Aminobenzthiazoles.  VI.  Stability  of  the 
5-bromo-l-alkylaminobenzthiazole  bromides. 
R.  F.  Hunter  and  C.  Soyka  (J.C.S.,  1926,  2958 — 
2964;  cf.  preceding  abstract  and  this  vol.,  236). — 
s-Di-p-bromophenylthioearbamide,  m.  p.  184 — 185°, 
is  converted  by  means  of  acetic  anhydrido  into 
p-bromophenylthiocarbimide,  which  is  condensed 
with  alkylamines  to  give  the  following  s-p-bromo- 
phenylalkylthiocarbamides :  methyl,  m.  p.  148°; 
ethyl,  m.  p.  129°;  n -propyl,  m.  p.  120°;  n -butyl, 
m.  p.  111°;  isobutyl,  m.  p.  119°;  n-amyl,  m.  p.  115°; 
isoamyl,  m.  p.  120°;  n -hexyl,  m.  p.  106°;  n -heptyl, 
m.  p.  100°.  Treatment  of  the  ethyl,  jt-propyl,  n- 
and  iso-butyl  compounds  with  bromine  in  hot  chloro¬ 
form  yields  o-bromo-l-alkylaminobenzthiazole  dibrom¬ 
ides,  melting  at  140°  (dccomp.),  146°  (decomp.), 
149°  (decomp.),  and  127°  (decomp.),  respectively, 
which  arc  reduced  by  hydriodie  acid  to  the  corre¬ 
sponding  5-bromo-l-alkylaminobenzlhiazoles,  m.  p. 
256—258°,  130°,  118°,  and  137°,  respectively.  The 
dibromides  show  increasing  stability  as  the  alkyl 
group  increases  in  atomic  volume,  tho  proportion  of  the 
labile  bromine  removed  by  dilute  hydriodie  acid  under 
comparable  conditions  being  respectively  98-9,  42-4, 
37-3,  and  19-0%.  In  the  case  of  the  ethyl  compound, 

both  forms  of  dibromide,  C6lf3  Br<[^,  H  Efc 

_ (J _  1 

and  C8H3Br<^|  >C.'NEt, arc  isolated,  tho  latter 

(labile)  form  being  converted  into  the  former  under 
special  conditions.  The  following  5-bromo-l-alkyl- 
aminobenzthiazolcs  are  also  described  :  methyl,  m.  p. 
225°  [hexabromide,  m.  p.  122 — 124°  (decomp.)] ;  n-amyl, 
m.  p.  105°  [tetrabromide,  m.  p.  86°  (decomp.)] ;  isoamyl, 
m.  p.  171°  [impure;  dibromide,  m.  p.  95°  (decomp. )] ; 
n-hexyl,  m.  p.  156°  ( dibromide ) ;  n -heptyl,  m,  p.  86° 
[impure;  dibromide,  m.  p.  118 — 120°  (decomp.)]. 

C.  Hollins. 

Aminobenzthiazoles.  VII,  The  2~alkyl- 
amino-p-naphthathiazole  system.  G.  M.  Dyson, 
R.  F.  Hunter,  and  C.  Soyka  (J.C.S.,  1926,  2964 — 
2969;  cf.  preceding  abstracts). — Treatment  of  -s-a- 
naphthylalkylthiocarbamides  with  bromine  in  hot 
chloroform  yields  a  series  of  2-alkylamino-J3-naphtha- 
thiazole  bromides,  reducible  by  hydriodie  or  sul¬ 
phurous  acid  to  the  bases.  A  tetrabromide  is  prob¬ 
ably  the  normal  product,  but  this  may  add  on  up  to 
ten  more  bromine  atoms,  and  a  stability  curve 
cannot  be  obtained.  The  following  s-a-naphthyl- 
alkylthiocarbamides  are  new:  n-propyt,  m.  p.  67°; 
n-butyl,  m.  p.  98°;  isobutyl,  m.  p.  106°;  n-amyl,  m.  p. 
103°;  isoamyl,  m.  p.  92° ;  n-hexyl,  m.  p.  89° ;  n-heptyl, 
m.  p.  62°.  The  2-alkylamino-p-naphthathiazoles 
described  are :  methyl,  m.  p.  193°  [hexabromide, 
m.  p.  163°  (decomp.)] ;  ethyl,  m.  p.  218°  [tetrabromide, 
m.  p.  203°  (decomp.)];  n -propyl,  m.  p.  242°  ( hexa¬ 
bromide  sinters  at  153°);  n-butyl,  m.  p.  177°  [tetra¬ 
bromide,  m.  p.  134°  (decomp.)];  isobutyl,  m.  p.  242 
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[hexabromide  hydrobromide,  m.  p.  103°  (decomp.)]; 
n -amyl,  m.  p.  107°  [ letrabromide  hydrobromide,  m.  p. 
123°  (decomp.)];  isoamyl,  m.  p.  117°  ( hexabromide 

hydrobromide  sinters  at  135°);  n -hexyl,  m.  p,  111° 
[ letrabromide  hydrobromide,  m.  p.  127°  (decomp.)]; 
ii  -heptyl,  m.  p.  97°  (decomp. ;  letradecabromide, 

018H22N2Bri1SJ  chars  at  220°).  C.  Hollins. 

[Phosphonitrilic  chlorides  and  their  trans¬ 
formations.]  It.  Schenck  (Bcr.,  1927,  60,  [J3], 
160 — 161 ;  cf.  Schenck  and  Romcr,  A.,  1924,  ii, 
752). — Revision  of  the  determination  of  the  mol.  Avts. 
of  the  anilide,  piperidide,  and  phenylhydrazide 
derived  from  triphosphonitrilic  chloride  shows  them 
to  be  tcrmolccular.  The  quadrimolecular  structure 
of  tctrapkosphonitrilic  chloride  persists  in  the  anilide 
derived  therefrom.  H.  Wren. 


Derivatives  of  10-chloro-5  : 10-dihydrophenars- 
azine.  IV.  Carhoxy-derivatives.  H.  Burton 
and  C.  S.  Gibson  (J.C.S.,  1927,  247— 250).— Anthr- 
anilic  acid  condenses  with  o-bromophenylarsinic  acid 
in  boiling  nitrobenzene  in  presence  of  anhydrous 
potassium  carbonate  and  a  trace  of  copper  powder, 
forming  2 - carboxyd i'phe nylam ine-G’ -arsinic  acid,  m.  p. 
243°  (decomp.).  Reduction  with  sulphur  dioxide  in 
alcoholic  hydrochloric  acid  solution  containing  a 
trace  of  iodine  gives  2-carboxydiphenylatnine-G'  - 
arsenic  dichloride,  which  immediately  undergoes 
partial  elimination  of  hydrogen  chloride.  Com¬ 
plete  conversion  into  lQ-chloro-5  :  1 0 -d ihydrophenars- 
azinc-i-carboxylic  acid,  m.  p.  243°  (decomp.),  is  effected 
by  boiling  in  acetic  acid  or  sodium  hydroxide  solution. 
Reduction  of  the  carboxylic  acid  with  hypophosphor- 
ous  acid  yields  10  :  10' -bis-i-carboxy-5  : 10 -dihydro- 
phenarsazine,  m.  p.  253°  (decomp.).  7«-Aminobenzoic 
acid  yields,  by  a  similar  scries  of  reactions,  3-carboxy- 
diphenylamine-G' -arsinic  acid,  m.  p.  238 — 239°,  and 
IQ-ckioro-o  :  10-dihydrophenarsazine-3-carboxylic  acid, 
m.  p.  above  300°.  M.  Clark. 

Spermine.  V.  F.  Wrede,  H.  Fanseloav,  and 
E.  fciTRACK  (Z.  physiol.  Chem.,  1926,  161,  66— 
73;  cf.  A.,  1926,  751;  Dudley  and  others,  ibid.,  1925, 
i,  294;  1926,  308). — The  base  “  C4H12N2  ”  obtained 
by  oxidation  of  spermine  ( loc .  cit.)  is  shown  to  be 
actually  trimetliylenediamine,  C3H10N2.  The  second 
base,  CjH14N2,  gives  a  dihydro-derivative, 

CH2-cS2>N-tCH2]3-NH2,  which  is  synthesised.  This 
leads  to  the  structure 


NH2-[CH2]3-NH-:-[CH2]4-RTH-[CH2]3-NH2  for  sperm¬ 
ine,  C10H26N4.  The  oxidation  with  copper  and 
oxygen  probably  produces  hydrolysis  at  the  position 
marked,  with  oxidation  of  the  amino-alcohol  so  pro¬ 
duced  to  aminoaldchydc,  which  then  condenses  to 

Trimethylenediamine,  prepared  by  Fischer  and 
Koch’smethod  (A.,  1884, 1289),  gives  a  chloroplatinate, 
m.  p.  240°  (decomp.),  and  a  di-m-nitrobenzoyl  deriv¬ 
ative,  m.  p.  212 — 218°,  identical  with  those  from  the 

base,  GjH10N2,  from  spermine. 

A’-y-Bromopropylphthalimide,  condensed  with 
pyrrolidine  and  subsequently  hydrolysed  with  hydro¬ 
chloric  acid,  yields  N  -  y- ami  nop  ropy  Ipy  rrolidi  ne 


(chloroaurate,  in.  p.  206° ;  picrate,  m.  p.  216°),  identical 
with  the  dihydro-compound  of  the  base,  C,H14N2, 
from  spermine.  C.  Hollins. 

Rapid  determination  of  opium  in  stomach 
contents.  E.  R.  Dovey  (Analyst,  1927,  52,  26 — 27). 
— The  coloration  produced  by  adding  hydrochloric 
acid,  mercuric  chloride  solution,  and  ferric  chloride 

solution  to  the  filtered  liquid  is  compared  with  that 
of  a  similarly  treated  standard  solution  of  the  kind 
of  opium  most  likely  to  have  been  taken. 

D.  G.  Hewer. 

[/-Morphine.  Separation  and  determination 
of  morphine,  ^-morphine,  and  related  sub¬ 
stances.  A.  K.  Balls  (J.  Biol.  Chem.,  1927,  71, 
537—542,  543 — 558). — [//-Morphine  was  prepared 
by  oxidation  of  morphine  with  hydrogen  peroxide 
in  presence  of  potassium  cuprous  cyanide,  and  was 
purified  through  the  hydrochloride.  It  differs  from 
morphine  chiefly  in  its  more  acidic  character  and  in 
the  greater  insolubility  of  its  acidic  salts.  If  a  mix¬ 
ture  of  morphine  with  [/-morphine  and  other  higher 
oxidation  products  in  alkaline  solution  be  treated 
Avith  silicotungstic  acid,  and  the  reaction  be  adjusted 
to  pu  7-8,  the  [/-morphine  is  completely  precipitated; 
on  further  acidification  of  the  filtrate,  the  morphine 
is  precipitated  together  Avith  the  other  oxidation 
products.  Alternatively,  the  filtrate  may  bo  adjusted 
to  pa  9-0  and  the  morphine  alone  then  removed  by 
extraction  Avith  amyl  alcohol.  On  the  above  basis, 
a  method  has  been  elaborated  by  Avhich  morphine 
and  [/-morphine  in  concentrations  of  the  order  of 
0-01%  may  be  determined  in  muscle-tissue  Avith  an 
error  of  about  30%.  C.  R.  Hakington. 

Dependence  of  the  degree  of  hydrolysis  of 
cocaine  on  hydrogen-ion  concentration.  E. 
Sadolin  (Dansk  Tidss.  Farm.,  1927,  1,  223 — 233). — 
The  degree  of  hydrolysis  corresponding  Avith  the 
first  stage  of  the  hydrolysis  of  cocaine  ('0O2Me  — > 
•C02H)  has  been  investigated  by  boiling  2%  solutions 
of  cocaine  hydrochloride  for  1  hr.  under  reflux,  the 
pa  values  of  the  solutions  being  previously  adjusted 
to  a  knoAvn  figure  by  employing  Sorensen’s  buffer 
solutions.  The  extent  of  hydrolysis  Avas  found  by 
determining  the  methyl  alcohol  formed,  using  Pregl’s 
micro-modification  of  Zeisel’s  apparatus,  the  values 
obtained  being  corrected  for  the  dilution  and  the 
effect  due  to  the  presence  of  cocaine  hydrochloride. 
A  2%  solution  of  cocaine  hydrochloride  is  practically 
completely  hydrolysed  by  boiling  for  I  hr.  Avhen  the 
pB  value  exceeds  7-5,  Avhilst  for  pa  values  betAveen 
1  and  5  the  hydrolysis  shows  a  minimum  of  about 
10%.  The  extent  to  which  the  second  stage  of 
hydrolysis  of  cocaine  (benzoylecgoninc — >ccgonine) 
takes  place  Avas  investigated  by  boiling  2%  cocaine 
hydrochloride  solutions  for  1  hr.  as  above  and  deter¬ 
mining  the  benzoic  acid  formed;  this  was  done 
either  by  acidifying  the  liquid  and  boiling  it  almost 
to  dryness,  the  benzoic  acid.  Avhich  passed  over  being 
titrated  Avith  0  04xV-sodium  hydroxide,  or,  more 
exactly,  by  extracting  the  acidified  solution  twice 
Avith  ether,  evaporating  this  off,  and  titrating  the 
residual  benzoic  acid  as  before.  The  values 
obtained  sIioav  that  the  hydrolysis  is  minimal  for 
2>u  values  between  2  and  7,  Avhere  it  amounts  to 
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approximately  3%  for  1  hr.’s  boiling  of  the  solution; 
with  pu  values  greater  than  13,  hydrolysis  is  com¬ 
plete.  It  is  recommended  to  utilise  this  reaction 
for  the  determination  of  cocaine,  the  material  being 
boiled  for  1  hr.  under  reflux  with  sodium  hydroxide 
solution  of  at  least  0-1N ;  the  solution  is  then  acidified, 
extracted  twice  with  ether,  and  the  benzoic  acid  in 
the  ether  extract  determined  as  above. 

H.  F.  Harwood. 

Double  salt  crystals  of  cocaine  with  rare 
metals.  E.  Pace  (Arch.  farm,  sperim.,  1926,  42, 
35 — 41). — Crystalline  double  salts  are  described  of 
cocaine  with  the  following  :  rubidium  chloride,  m.  p. 
158°  (decomp.) ;  beryllium  chloride,  Cn,BcCl2  {writing 
Cn  for  1  moi.  of  cocaine,  C17H2i04N) ;  thallic  chloride, 
Cn2,TlCl3,  m.  x>-  112°;  titanic  acid,  Cn2,H4Ti04) 
in.  p.  106°;  zirconium  sulphate,  Cn2,Zr(S04)2,  m.  x>. 
132° ;  thorium  chloride,  Cn^ThClj,  m.  p.  200° ;  ortho- 
vanadic  acid,  Cn,H3V04,  ra.  p.  139°;  tungstic  acid, 
Cn2,H2WOB,  m.  p.  109°;  uranyl  nitrate,  Cn,U02{N03)2, 
m.  j>.  226°;  palladous  chloride,  Cn,PdCl2,  m.  j).  185°; 
chloroplalinic  acid,  Cn2,H2PtCl6,  m.  p.  205°;  cerous 
nitrate,  Gn,Ce(N03)3,  m,  p.  9S°;  neodymium  nitrate, 
m.  p.  82°;  yttrium  nitrate,  Cn,Yt(N03)3,  m.  p.  115°; 
erbium  sulphate,  m.  p.  121°.  Cocaine  forms  with 
selenium  chloride  a  colourless  compound,  m.  p.  42°, 
which  changes  on  exposure  to  air  into  a  red  compound, 
Cn2,So2Cl2,  m.  p.  151°;  this  is  suggested  as  a  test 
for  cocaine.  E.  W.  Wignall. 

Harmine  and  barm  aline.  EX.  Synthesis  of 
harmaline.  R.  H.  F.  Manske,  W.  H.  Perkin,  jun., 
and  R.  Robinson  (J.C.S.,  1927,  1 — 14); — The  formula; 
(I)  and  (II)  are  the  only  representations  of  the  harrn- 
ahne  molecule  consistent  with  its  synthesis.  The 
reactions  of  the  base  are  satisfactorily  interpreted  on 
the  hypothesis  that  these  arc  fcautomerides,  the 
crystalline  base  being  probably  (I). 


Ethyl  a- acetyl-  (3 -phenylpropionato  condenses  with 
benzenediazonium  chloride  in  alkaline-alcoholic  solu¬ 
tion,  and  the  product,  after  hydrolysis  and  treatment 
with  alcoholic  hydrogen  chloride,  yields  the  ethyl 
ester,  m.  p.  137 — 138°,  of  d-pkenylindole-2-carboxylic 
acid,  m.  p.  186°.  Sodium  a-acctyl-(3-phenylpropionate 
and  benzenediazonium  chloride  react  in  alkaline 
solution  to  give  u-phenylbulane-fty-dione-Q-phenylhydr- 
azone,  m,  p.  108°.  (Analogous  reactions  give  the 
P-m -nilrophenylhydrazone,  m.  p.  146°,  and  the  ft -2  :  5- 
dimethoxyphenylhydrazone,  m.  p.  107°.)  The  (3-pkenyl- 
hydrazone  is  converted  by  boiling  concentrated 
hydrochloric  acid  into  2-acetyl-B-phenylindole,  m.  p. 
151°,  which  yields  3-phenylindole  on  fusion  with 
sodium  hydroxide.  Hydrolysis  of  ethyl  8-plithalimido- 
oc-acetylvaleratc  with  cold  aqueous-alcoholic  sodium 
hydroxide  gives  sodium  S-o-carboxybenzamido-a- 
acetylvalerate,  which  couples  in  alkaline  solution 
with  benzenediazonium  chloride,  yielding,  after 
acidification,  l-o-carboxybenzamidohexane-fty-diom - 
y-phenylhydrazone,  m.  p.  156 — 1 57°.  Treatment  with 
acetic  anhydride  gives  t-phthalimidohexane,-fty~dione 


y-phenylhydrazone,  m.  p.  172°,  converted  by  boiling 
alcoholic  hydrochloric  acid  into  2-acelyl-Z-$-phthal- 

imidoethylindole,  m.  x>-  214°.  The  action  of  hydrazine 
hydrate  in  hot  alcoholic  solution,  followed  by  treat¬ 
ment  of  the  product  with  hydrochloric  acid  (cf.  A., 

1926,  1132),  yields  phthalylhydrazide  and  the  hydro¬ 
chloride  of  harmalan  (dcmethoxyharmalino).  The 
free  base  (-f-lOU^O)  has  m.  p.  182 — 183°  and,  on 
oxidation  with  chromic  acid,  yields  harman.  A 
similar  series  of  reactions  with  sodium  8-o-oarboxy- 
benzamido-a-acetylvalcrate  and  m-methoxybenzeue- 
diazonium  chloride  yields  l-o-carboxybenzamido- 
hexane-fiy-dione-y-m-methoxyphenylhydrazone,  m.  p. 
208°  (decomp.) ;  1,-phihalimidohexane-fty-dione-y-m- 
methoxyphenylhydrazoM,  m.  p.  167 — 168°;  Q-melhoxy- 
2-acetyl-'i-ft-phthalimidoethylindole,  m.  p.  218°,  and 
harmaline,  yielding,  on  oxidation  with  chromic  acid, 
harmine.  In  the  indole  cyclisation,  effected  in  this 
case  with  n-butyl-alooholic  hydrogen  chloride,  closure 
takes  place  in  the  p-position  to  the  methoxy-group 
(cf.  J.C.S.,  1921,  119,  1614). 

£  -  o  -  Carboxybonzamidohexanc  -  fty  -  diono-  y-phenyl¬ 
hydrazone  is  converted  by  the  action  of  hydrogen 
chloride  in  hot  acetic  acid  solution  into  the 
hydrochloride,  m.  x>-  286°  (decomp.),  of  5-lceto-G- 
methyl-2 : 3  : 4 :  5-tetrahydropyridine-S-phenylhydrazonc 
(-j~0-5C6Hc),  m.  p.  134 — 135°.  The  following  aro  also 
described ;  (-o-carboxybenzamidohexam-fty-dione-y-m- 
chlorophenylhydrazone,  m.  p.  210°  (decomp.),  and 

5- keto-Q-methyl-2 ;  3 ;  4 : 5-tetrahydropyridine-5-m-chloro- 
phenylhydrazone,  m.  p.  161°  (hydrochloride) ;  5 -Iceto- 

6 - phenyl -2  ;  3  :  4  :  5-letrahydropyridine-5-phenylhydr- 
azone,  m.  p.  146 — 147°  (hydrochloride). 

Preparation  of  y-phthalimidobutyronitrile  by  direct 
replacement  of  bromine  by  the  cyano -group  in  y- 
bromopropylphthalimide  can  be  effected  by  the  use 
of  anhydrous  methyl-alcoholic  sodium  cyanide.  The 
experimental  details  described  must  be  closely 
followed.  M.  Cjeark. 

Chloroarsinosoquinine.  II.  F.  X.  Erben  and 
E.  PmLipri  (Bcr.,  1927,  60,  [5],  122 — 124;  cf. 
Erben  and  others,  A.,  1926,  188). — Cliloroarsiuoso- 
quinine,  m.  p.  207 — 209°  after  darkening  at  199 — 200° 
and  softening  at  204°,  is  most  conveniently  prepared 
by  heating  dehydroquinino  with  arsenic  trichloride 
at  130 — 135°  in  the  absence  of  a  solvent.  Neither 
the  base  nor  its  salts  could  be  caused  to  crystallise. 

H.  Wren. 

Synthesis  of  protopine  and  allied  alkaloids.  I. 
T.  S.  Stevens  (J.C.S.,  1927,  178 — 187).— Attempts 
wero  made  to  synthesise  the  protopine  isomcride 

(1)  without  jirevious 
formation  of  a  struc¬ 
ture  of  the  tefcrahydro- 
berberinc  type  (cf. 
A.,  1926,  964).  Con¬ 
densation  of  homo- 
piperonylic  acid  with 
formaldehyde  yields 
the  lactone  of  Q-hydroxymethylhomopiperonylic  acid 
(II),  m.  x>-  137°,  the  constitution  of  which,  is 
established  by  oxidation  with  permanganate 
to  4  :  5-methylened  toxyhom  oph  tbali  e  acid.  The 
corresponding  Q-hydrozymethylhomopipmmylamide, 
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m,  p.  164 — 167°,  reacts  with  phosphorus  trichloride, 
giving  6-chloromethylhomopiperonylonitrile  (III),  m.  p. 
83 — 85°,  which  condenses  with  A7- m  ethyl  -  Ji-  piper  - 
onylethylamine  to  give  Hl-methyl-N-^-piperotiyl- 

ethyl-G-aminomethylhomopiperonylonilrile,  m.  p.  74 — 
76°  [nitrate,  m.  p.  about  150°  (decomp.)].  Attempted 
conversion  into  (I)  by  an  intramolecular  Hoesch 
reaction  gives  N-methyl-N-fi-piperonylethyl-Q-amino- 
methylhomopiperonylamide ,  m.  p.  140°  [jn  crate,  m.  p. 
210°  (decomp.)).  Bromination  of  N- m  ethyl-  (3  -piper  - 
onylethylamine  yields  'S-methyl-Q-bromo-^-pijier- 
onylethylamine  (IV)  (hydriodide,  m.  p.  175° ;  hydro¬ 
chloride ,  m.  p.  162- — 164° ;  benzoyl  derivative,  m.  p. 
98 — 100°) ;  this  substance  is  alternatively  obtained 
[together  with  a  compound,  m.  p.  260°  ( picrate , 
m.  p.  151 — 153°),  probably  trimethyl-6-bromo- p - 
piperonylethylammonium  iodide]  by  successive 
treatment  with  methyl  iodide  and  alcohol  of  the 
piperonylidene  derivative,  m.  p.  108 — 112“,  of  6- 
bromo-$-piperonylethylamino  [hydrochloride  (+H20), 
ra.  p.  208 — 210°;  hydriodide,  m.  p.  221°;  benzoyl 
derivative,  m.  p.  138—140°].  The  last-named  com¬ 
pound  is  obtained  by  the  action  of  sodium  hypo¬ 
chlorite  on  6-bromo-p-piperonylpropionamide  (ibid., 
952).  The  nitrile  (III)  reacts  with  (IV),  giving 
N-methyl-'H-G’-bromo-^-piperonylethyl  -  6  -  aminomethyl- 
homopiperonylonitrile  (hydrochloride,  m.  p.  205°; 
nitrate,  decomp.  160°).  Attempts  to  obtain  (I)  by 
an  internal  Grignard  reaction  involving  the  bromine 
atom  and  the  nitrile  group  were  unsuccessful. 
Successive  treatment  of  the  lactone  (II)  with  phos¬ 
phorus  trichloride  and  methyl  alcohol  gives  the 
methyl  ester,  m.  p.  41 — 43°,  of  6 -methoxymethyl- 
homopiperonylic  acid,  m.  p.  93 — 95°  (silver  salt),  which 
loses  the  methoxy-group,  with  regeneration  of  the 
lactone,  on  treatment  with  hot  dilute  hydrochloric 
acid.  (Homopiperonyl  methyl  ether  passes  similarly 
into  2:3:6:  7-bismethylenedioxy-9  :  10-dihydro- 
anthracene.)  Treatment  of  (II)  with  hydrogen 
bromide  givcsG-bromomethylhomopiperonylic  acid,m.yi. 
146 — 149°,  reconverted  into  the  lactone  by  primary 
or  secondary  bases  or  attempted  condensation  with 
p-piperonylethylamine  or  its  Ar-methyl  derivative. 
The  methyl  ester,  m.  p.  68—70°,  obtained  by  the 
action  of  diazomethane,  condenses  with  A’-methyl- 
P-piperonylethylamine,  giving,  after  hydrolysis,  N- 
methyl -  N  -  p -piperonyleth yl -  6  -  aminomcthylhomopiper- 
onylic  acid,  m.  p.  136 — 140°  [oxalate  (+C2H,04),  m.  p. 
178°  (decomp.)].  Ring-closure  to  the  compound  (I) 
by  conversion  into  the  acid  chloride  and  treatment 
with  aluminium  chloride  could  not  be  effected. 

An  improved  method  for  the  preparation  of  homo¬ 
piperonylic  acid  is  described.  M.  Clark. 

Morphine  alkaloids.  VII.  J.  von  Braun  and 
R.  S.  Cahn  (Annalen,  1926,  451,  55 — -74). — By  the 
action  of  two  atoms  of  hydrogen  on  oc-methyl- 
morphimethinc,  a  dihydro-derivative  is  obtained 
identical  with  the  compound  obtained  from  di¬ 
hydrocodeine,  which  must  be  represented  by  (I). 
The  action  of  two  atoms  of  hydrogen  on  (3-methyl- 
morphimethine  yields  an  isomeric  dihydro-derivative, 
in  which  the  double  linking  in  the  9  :  10-position 
must  have  been  reduced.  The  conclusion  is  reached 
that  the  facts  are  best  explained  by  the  7  :  S-position 


of  the  double  linking  in  codeine.  Thus  formula 
(II)  represents  <x-  and  (III)  3-methylmorphimethine, 


Since  when  the  hydroxyl  group  is  replaced  by 
chlorine  in  the  tetrahydronormethylmorphimethines 
obtained  from  a-,  p-,  or  y-derivatives  there  is  no 
tendency  for  the  chlorine  atom  to  combine  with  the 
hydrogen  atom  of  the  -NIIMe  group  with  evolution 
of  hydrogen  chloride  and  ring  closure,  it  is  considered 
that  the  side-chain  including  the  nitrogen  atom  is 
probably  not  attached  to  position  5.  This  suggests 
that  the  Wieland  and  Kotake  (A.,  1925,  i,  1090) 
formula  for  codeine  may  bo  more  nearly  correct  than 
that  of  Robinson. 

Hydrogenation  of  a-methylmorphimetliine  in 
alcoholic  solution  using  nickel  as  catalyst  gives  (III) 
dihydro-a-methylmorphimethinc  (I)  (methiodide,  m.p. 
223 — 225°),  but  when  cither  a-  or  [3-methylmorphi- 
methinc  is  reduced  using  sodium  and  alcohol,  (II) 
dihydro- p-methylmorphimcthine  (methiodide  of  acetyl 
derivative,  [a]|,  4-75°)  is  obtained. 

When  cyanogen  bromide  reacts  with  acetyltetra- 
hydromethylmorphimethinc,  it  yields  the  metho- 
bromide  of  the  base,  m.  p.  225 — 226°,  and  cyano- 
acctyltetrahydronormethylmorphimethine,  m.  p.  100 — 
101°,  [a]20  —58°  in  chloroform.  The  cyanoacetyl 
derivative  dissolves  in  a  solution  of  sodium  methoxide 
and  the  non-acetylated  cyano-derivative  separates  as 
plates,  m.  p.  140°,  [a]]?  —51-4°  in  chloroform.  This 
substance  is  slowly  hydrolysed  by  dilute  hydrochloric 
acid  to  tetrahydronormorphimethine,  an  oil  which 
yields  oily  derivatives  and  poorly-defined  salts. 
Tho  cyano-derivative  may  also  be  obtained  by 
the  hydrogenation  of  cyanoacetylnormethylmorphi- 
methine,  [a]16  — 106°  in  alcohol,  and  elimination 
of  the  acetyl  group,  or  by  the  hydrogenation  of 
cyano-a-normethylmorphimethine,  m.  -  p.  119°, 

MB  -196°. 

Acetyl-P-methyhnorphimethine  (methobromide,  in¬ 
definite  m.  p.)  reacts  with  cyanogen  bromide,  yielding 
cyanoacelyl-\i-methyhnorphimethine  as  an  oil,  which, 
on  keeping  with  sodium  methoxide  solution,  is 
hvdrolysed  to  the  carbamide  derivative, 
p-C17H1602(0H)-NMe-C0*NH2,  m.  p.  130—131°, 
Md  +364°  in  chloroform.  This  carbamide  is 
readily  hydrogenated  to  yield  the  tetrahydro-deriv- 
ative  as  an  oil,  which  is  hydrolysed  to  tetrahydronor¬ 
morphimethine.  When  treated  in  chloroform  solu¬ 
tion  with  phosphorus  pentachloride,  the  tetrahydro- 
base  yields  the  chloro- base,  C17H20O2Cl‘NHMe,  an 
oil  stable  towards  sodium  carbonate  solution,  as  the 
hydrochloride,  m.  p.  267°  (decomp.)  [ chloroplatinate , 
m.  p.  223°  (decomp.)]. 

Similarly,  the  following  substances  are  derived  from 
acetyltetrahydro  -  y  -  methylmorphimethine  (nietho- 
bromide  +3H20,  m.  p.  100 — 102°):  cyanoacetyl- 
ietrahydro-y-normethylmorphimethine,  m.  p  102°, 
MS  —104-5°  in  chloroform;  cyanotetrahydro-y-nor- 
methylmorph imeth ine,  m.  p.  117°,  [«]]J  -90-7°  in 
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chloroform ;  tetrahydro-y-normethylmorphimethme,  a 
vitreous  substance  yielding  no  well-defined  salts,  which 
with  phosphorus  pentachloride  yields  a  mixture  of  the 
chloro-derivative  with  a  chlorinc-freo  substance, 
probably  the  unchanged  base.  The  chlorine  in  the 
mixture  is  stable  towards  sodium  carbonate  solution. 

It.  W.  West. 

Organic  derivatives  of  silicon.  XXXII. 
Carbon-silicon  binding.  F.  S.  Kithno  (J.C.S., 
1927,  104 — 107). — There  is  no  authentic  evidence 
for  the  formation  of  an  ethylenic  linking  between 

carbon  and  silicon.  The  reactions  leading  to  olefine 
formation  are  inapplicable,  and  it  is  exceedingly 
doubtful  whether  this  linking  is  a  possible  one. 
Schlenk  and  Renning  (A.,  1913,  i,  34)  claim  to  have 
prepared  the  compound  SiPh2;CH3  by  distillation 
of  crude  diphenylmethylsilicol.  This  silicol  is, 
however,  only  very  slowly  decomposed  at  its  b.  p., 
giving  diphenyhneihylsilicyl  oxide,  m.  p.  51 — 52°.  No 
evidence  for  the  formation  of  an  unsaturated  com¬ 
pound  could  be  obtained.  Diphenyldimcthylsilicane, 
obtained  by  the  action  of  an  excess  of  magnesium 
methyl  iodide  on  dichlorodiphenylsilicanc,  has  b.  p. 
176— 17S°/45  mm.  M.  Clark. 

Preparation  of  m-nitro-p-hydroxyphenyl- 
arsinic  acid.  I.  Ostromisslensky.— See  B.,  1 927, 93. 

Production  of  arsinic  acids  of  aromatic 
[heterocyclic]  compounds  [dihydrobenzoxazol- 
ones],  L.  Cassella  &  Co. — See  B.,  1927,  125. 

Dicyanates  and  dibenzoates  of  triphenyl- 
bismuthine  and  triphenylstibine .  F.  Challenger 
and  V.  K.  Wilson  (J.C.S.,  1927,  209—213).— 
Triphenylbismuthine  d  icy  amt  e,  m.  p.  128-5 — 129°, 
is  stable  at  the  ordinary  temperature,  whereas  tri¬ 
phenylbismuthine  dithiocyanate  and  diselenocyanate 
immediately  revert  to  derivatives  of  tervalent 
bismuth,  yielding  phenyl  thiocyanate  and  seleno- 
cyanate.  Comparative  experiments  indicate  that 
the  dithiocyanate  is  slightly  more  stable  than  the 
di-iodide,  hence  iodine  is,  apparently,  more  positive 
than  thiocyanogcn.  This  is  in  agreement  with 
Birckenbach  and  Kellermann’s  electrochemical  series 
(A.,  1925,  ii,  568;  1926,  965).  Triphenylstibine 
dieyanate  has  m.  p.  Ill — 112°.  Triphenylbismuthine 
and  triphenylstibine  react  with  benzoyl  peroxide, 
giving  triphenylbismuthine  dibenzoate,  m.  p.  172 — 
173-5°,  and  triphenylstibine  dibenzoate,  m.  p.  171-5°, 
whilst  triphenylpkosphine  gives  benzoic  anhydride 
and  tripheiiylphosphine  oxide.  M.  Clare. 

Arylseleninic  acids.  W.  H.  Porritt  (J.C.S., 
1927,  27 — 29). — Arylseleninic  acids  are  obtained  by 
oxidation  of  the  corresponding  arylsclenoglycollic 
acids  with  hydrogen  peroxide  (cf.  A.,  1925,  i,  1196). 
If  the  temperature  is  allowed  to  rise  during  the  first 
stage  of  this  reaction,  diaryl  diselenides  are  also 
formed.  The  following  are  described  :  o-tolylseleno- 
glycollic  acid,  m.  p.  70 — 71°;  m-xylyl-i-seleno- 
glycollic  acid,  m.  p.  90-5° ;  a-xylylA-sdenoglycollic  acid, 
m.  p.  88°;  toluene-o-seleninic  acid,  m.  p.  126 — 127°, 
and  tol lie no -p -seleninic  acid,  m,  p.  171°  (cf.  Doughty 
and  Elder,  ibid.,  1913,  i,  962);  toluene-m-seleninic 
acid,  m,  p.  119—120°;  bromobenzene-v-seleninic  acid, 
m,  p.  187°;  m-xyleneA-sdeninic  acid,  decomp.  146— 
117°;  o-xykncA-seleninic  acid,  decomp.  125°.  Di¬ 


o-tolyl  selenide,  in.  p.  64°,  is  obtained  as  a  by-product 
in  the  preparation  of  the  selenomercaptan  from  mag. 
nesium  o-tolyl  bromide  and  selenium.  M.  Clark. 

Preparation  of  organo-selenium  compounds 
by  means  of  the  Friedel-Crafts  reaction.  R.  E. 
Lyons  and  W.  E.  Bradt  (Ber.,  1927,  60,  [B],  BO¬ 
OS). — The  action  of  anhydrous  aluminium  chloride 
on  selenium  dioxide  and  benzene  yields  diphenyl- 
selenium  dichloride,  m.  p.  183 — 183-5°  (cf.  Lyons 
and  Bush,  A.,  1908,  i,  417),  diphenyl  selenide,  di¬ 
phenyl  diselenide,  and  dicklorodiphenyl  selenide,  m.  p. 
96-5—97°.  The  compound,  PluSeCL^HyCOOHj, 
m.  p.  127-8— 127-9°,  is  incidentally  described. 

H.  Wren. 

Cyclic  organo-metallic  compounds.  III. 
Nitro-  and  amino-derivatives  of  phenoxtellurine. 
H.  D.  K.  Drew  and  R.  W.  Thomason  (J.C.S., 
1927,  116 — 125). — Phenoxtellurine  (see  this  vol.,  164) 
on  treatment  with  nitric  acid  is  first  oxidised  to  the 
10  :  10-dinitrate  and  afterwards  undergoes  nitration 
of  the  nucleus.  The  colourless  nitro-dinitrates  or  basic 
nitrates  thus  produced  are  readily  reduced  by  alkali 
hydrogen  sulphite  to  the  nitro-derivatives.  Nitration 
with  concentrated  nitric  acid  thus  yields  2 -nitro  - 
phenoxtellurine,  m.  p.  129°,  and  a  lesser  yield  of 
4 -nitrophenoxtellurine,  m.  p.  104°,  accompanied 
by  a  small  quantity  of  the  2  : 8-dinitro-derivative. 
Nitration  with  fuming  nitric  acid  gives  2  ;  8-dinitro- 
phenoxtellurine,  m.  p.  228°,  and  a  lesser  yield  of 
4  :  8-din itrophenoxtellurine,  m.  p.  197 — 198°,  The 
>Te(N03)2  grouping  is  therefore  either  meta- 
directive  or  its  influence  is  negligible  compared  with 
that  of  the  ether  oxygen  atom. 

Additive  compounds  of  indefinite  m.  p.,  containing 
one  and  two  mol.  proportions  of  the  2 : 8-dinitro-deriv¬ 
ative,  respectively,  with  one  of  the  2-nitro-derivatives 
are  described.  A  similar  but  more  stable  additive 
compound,  m.  p.  59°,  containing  1  mol.  of  phenox¬ 
tellurine  and  1  mol.  of  2(  ?)-ch!oro-8(  ?)-methyl- 
phenoxtellurine  is  obtained  as  a  by-product  in  the 
preparation  of  phenoxtellurine  from  tellurium 
tetrachloride  and  solid  diphenyl  ether,  its  formation 
being  ascribed  to  the  presence  of  phenyl  p-tolyl 
ether  as  an  impurity  in  the  last-named  substance. 
These  additive  compounds  are  capable  of  recrystall¬ 
isation  from  certain  organic  solvents,  whilst  other 
solvents  effect  their  complete  or  partial  separation 
into  the  constituent  substances.  Union  of  the 
bivalent  tellurium  atoms  of  the  associated  molecules 
does  not  occur,  since  the  corresponding  complex 
10 ;  10-dichlorides  and  dinitrates,  containing  only 
quadrivalent  tellurium,  may  also,  in  some  cases, 
be  recrystallised  unchanged. 

Reduction  of  the  corresponding  nitro-derivatives 
gives :  2-amino  phenoxtellurine,  m.  p.  157°  (hydro¬ 
chloride)  ;  2  :  8 -diaminophenoxtell urine,  m.  p.  198° 
(hydrochloride) ;  4  :  8-diaminophenoxtellurine,  m.  p. 
156°  (hydrochloride). 

The  constitutions  of  the  nitro-  and  amino-deriv¬ 
atives  were  established  by  conversion  of  their  10  :  10- 
dichlorides,  dinitrates,  or  similar  salts  into  the  corre¬ 
sponding  diphenyl  ethers  by  means  of  aqueous 
potassium  hydroxide,  which  detaches  the  tellurium 
atom,  replacing  it  by  two  atoms  of  hydrogen. 

M.  Clark. 
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Phenylgermanium  derivatives.  C.  A.  Kraus 
and  L.  S.  Foster  (J.  Amer.  Chem.  Soc.,  1927,  49, 
457 — 467). — Germanium  tetraphenyl  is  obtained  in 
93%  yield  by  a  method  analogous  to  that  applied 
by  Chambers  and  Scherer  (A.,  1926,  629)  to  the 
preparation  of  tin  tetraphenyl.  It  has  m.  p.  235-7°, 
and  is  white  when  puro  (cf.  Morgan  and  Drew,  ibid., 
1925,  i,  1197).  When  boiled  with  bromine  in  carbon 
tetrachloride,  it  affords  triphenylgermanium  bromide, 
m.  p.  138-7°,  which  yields  triphenylgermanium 
oxide  on  hydrolysis  with  water  or  alkalis,  and  is 
converted  by  liquid  ammonia  into  triphenylgermanyl- 
amine,  (GePh3)3N.  Hexaphenyldigermano  (cf. 
Morgan  and  Drew,  loc.  cit.)  is  converted  into  sodium 
triphenylgermanide  by  sodium  in  liquid  ammonia, 
and  yields  triphenylgermanium  bromide  when 
treated  with  bromine  in  carbon  tetrachloride.  Tri- 
phenylgerma n ium  fluoride,  m.  p.  76-6°,  obtained  by 
evaporating  the  above  oxide  with  hydrofluoric  acid, 
is  the  most  stable  of  the  triphenylgermanium  halides. 
Triphenylgermanium  iodide,  m.  p.  157°,  obtained  by 
agitating  a  chloroform  solution  of  the  oxide  with 
aqueous  hydriodic  acid,  is  unstable  in  air  and  in 
light  petroleum  solution.  Sodium  triphenylgermanido, 
obtained  as  above,  crystallises  with  3NH3,  and  is 
strongly  ionised  in  liquid  ammonia  solution,  in 
which  it  is  readily  oxidised  to  sodium  triphenyl- 
germanolale,  NaO-GePh3,  m.  p.  not  below  250°  (from 
liquid  ammonia)  or  m.  p.  about  100°  (from  light 
petroleum).  Treatment  of  the  latter  with  water 
affords  triphenylgermanol,  m.  p.  134-2°,  above  which 
it  loses  water  with  formation  of  tho  oxide.  Ammon¬ 
ium  bromide  in  liquid  ammonia  converts  sodium 
triphenylgermanide  into  triphenylgermane,  GeHPh3. 
This  exists  in  two  forms,  (a)  m.  p.  47°,  and  ((3)  m.  p. 
27°  (monotropic  relationship),  and  is  stable  at  250°. 
It  gradually  oxidises  in  air,  and  reacts  with  halogens 
or  with  strong  halogen  acids  to  form  triphenyl¬ 
germanium  halides.  It  is  reduced  by  sodium  in 
liquid  ammonia,  with  formation  of  sodium  triphenyl¬ 
germanide  and  disodium  diphenylgermanide.  Treat¬ 
ment  of  sodium  triphenylgermanide  in  liquid  ammonia 
with  trimethylstannyl  bromide  affords  trimethyl- 
stannyltriphenylgermane,  Me3Sn-GePh3,  m.  p.  88°. 
This  reacts  quantitatively  with  bromine  to  form 
the  corresponding  substituted  tin  and  germanium 
bromides,  but  does  not  appear  to  dissociate  in  boiling 
benzene.  F.  G.  Willson. 

Mercuration  in  the  aromatic  series.  VI. 
Mercurated  derivatives  of  o-cresol.  E.  Mameli 
(Gazzetta,  1926,  56,  94S— 958;  cf.  A.,  1922,  i,  695, 
1080 — 1083). — Mercuration  of  o-cresol  is  most  satis¬ 
factory  in  aqueous  acetic  acid,  and  gives  50-3 — 
62-3%  of  o-cresol-i-mercuriacetate  (I),  m.  p.  153 — 155°, 
decomp.  186 — 190°,  13-4 — 20-7%  of  o-cresol-G-mercuri- 
acetate  (II),  m.  p.  123 — 125°,  decomp.  191°,  and 
2-6 — 7-0%  of  o-cresol-i :  6 -dimercuriacetate  (III),  m.  p. 
192 — 195  (decomp.),  which  is  obtained  in  larger 
quantities  by  raising  the  temperature,  and  in  good 
yield  when  2  mols.  of  mercuric  acetate  are  employed. 
Bcnzenediazonium  chloride  reacts  with  (I)  to  give 
phenyldisazo-o-cresol  (Nolting  and  Kohn,  A.,  1884, 
902).  Treatment  of  (1)  with  bromine  gives  4-bromo- 
o-cresol;  of  (II),  G-bromo-o-cresol.  All  three  com¬ 


pounds  on  nitration  yield  4  :  6 - dinitro-o-  c resol . 
o-Cresol-i-mercuricMoride,  m.  p.  200 — 202°  (decomp.), 
-6 -mercurichloride,  m.  p.  160 — 162°  (decomp.),  and 
-4  :  6-dimercurichloride,  m.  p.  210 — 212°  (decomp.), 
and  the  corresponding  mercurinilrales,  m.  p.  212 — 
213°,  208 — 210°,  and  222°,  respectively  (dccomp.), 
and  mercurisulphates  have  been  obtained. 

E.  W.  WlQNALL. 

Nuclein  metabolism.  XV.  Hydrolysis  of 
thymus-nucleic  acid  with  methyl-alcoholic 
hydrogen  chloride.  XVI.  Action  of  human 
intestinal  juices  on  thymus-nucleic  acid.  S.  J. 
Thannhauser  and  G.  Blanco  (Z.  physiol.  Chem., 
1921,  161,  116 — 125,  126 — 130;  cf.  Thannhauser  and 
Ottenstein,  A.,  1921,  i,  521). — XV.  With  the  view  of 
stabilising  as  a  methylglucoside  any  carbohydrate 
present,  dry  thymus-nucleic  acid  is  heated  with 
hydrogen  chloride  in  absolute  methyl  alcohol  for 
48  hrs.  at  100°.  Hydrochlorides  of  guanine  and 
adenine  separate  out  on  cooling,  and  the  diluted 
filtrate,  after  removal  of  phosphoric  and  hydrochloric 
acids  as  silver  salts  (together  with  a  non-carbohydrate 
which  gives  tho  orcinol  test),  contains  a  mixture  of 
pyrimidine  nucleotides.  Brucino  salts  of  a  cytosine- 
hoxosediphosphoric  acid,  m.  p.  220 — 222°  {brucine 
salt),  a  cytosino-kexosephosphoric  acid,  m.  p. 
215—216°,  a  thymine-hexosediphosphorio  acia, 
m.  p.  195—196°,  all  previously  prepared  by  hydrolysis 
with  picric  acid  {loc.  cit.)  are  obtained  from  the 
mixture  (the  higher  m.  p.  are  confirmed  by  puri¬ 
fication  of  the  earlier  products).  Cytosine,  but  no 
carbohydrate  or  methylglucoside,  could  bo  detected 
after  removal  of  these  nucleotides,  and  it  is  con¬ 
cluded  that  the  purines  of  animal  nucleic  acid  are  not 
attacked  in  the  molecule  by  means  of  a  nucleotide 
linking. 

XVI.  Thymus-nucleic  acid,  fermented  with  human 
intestinal  juices  under  a  thick  toluene  layer  at  37° 
for  3  days  with  hourly  shaking,  yields  cytosine-  and 
thymine-hexosediphosphoric  acids  (brucine  salts, 
m.  p.  120 — 121°  and  250°,  respectively)  and  adenine, 
charring  at  206°.  C.  Hollins. 

Proteins.  IV.  Preparation  of  rice-glutelin. 
V.  Point  of  optimum  flocculation  of  rice 
glutelin.  K.  Kondo  and  T.  Hayashi  (Mem.  Coll. 
Agric.,  Kyoto  Imp.  Univ.,  1926,  37 — 53,  55 — 69). — 
IV.  The  molecule  of  rice-glutelin  having  been  found 
susceptible  to  change  in  0-2%  sodium  hydroxide 
solution,  the  authors  have  modified  the  usual  tech¬ 
nique  of  isolating  proteins;  0-5Ar-  instead  of  10% 
(2W-)  sodium  chloride  is  used  to  extract  the  globulin, 
albumins,  etc.,  0-05jV-sodium  hydroxide  to  dissolve 
the  glutelin,  and  O-OoX-acetic  acid  to  flocculate  it. 
The  nitrogen  distribution  figures  for  the  anhydrous 
protein  so  prepared  are  tabulated. 

V.  Maximum  flocculation  and  precipitation  of 
rice-glutelin  (cf.  supra)  occurs  in  dilute  sodium 
acetate  solution,  the  reaction  of  which  is  near 
absolute  neutrality.  The  reaction  of  the  solution,  in 
which  maximum  flocculation  of  the  protein  takes 
place,  changes  after  tho  addition  of  tho  protein. 
Examining  tho  factors  that  may  be  responsible  for 
this,  the  conclusion  is  reached  that  the  protein 
cannot  completely  take  the  form  NH2*R-C0„H 
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in  the  presence  of  salt  in  the  solution,  i.e.,  the  protein 
cannot  behave  as  an  isoelectric  ion  in  presence  of  salt. 
Applying  these  considerations  to  the  theory,  it  is 
further  concluded  that  it  is  impossible  to  determine 
the  isoelectric  point  of  a  protein  difficult  of  solution, 
e.g.,  casein  or  rice-glutelin,  by  the  usual  method. 
Determination  by  this  customary  method  gives  an 
apparent  isoelectric  point,  which  must  be  differen¬ 
tiated  from  the  theoretical  value.  W.  Robson. 

Proteins.  VI.  Influence  of  salts  on  the  point 
of  optimum  flocculation  of  rice-glutelin.  K. 
Kondo,  T.  Hayashi,  and  T.  Matsushita  (Mem. 
Coll.  Agric.,  Kyoto  Imp.  Univ.,  1926,  71 — 81).— Re¬ 
sults  of  the  study  of  the  influence  of  sodium  acetate, 
sodium  chloride,  potassium  chloride,  and  lithium 
chloride  on  solutions  of  rice-glutelin,  made  according 
to  the  procedure  described  above,  show  that  these 
salts  carry  the  optimum  point  of  flocculation  to 
the  acidic  side,  and  that  the  apparent  isoelectric 
reaction  of  a  protein  difficult  of  solution  is  variable 
according  to  the  salt  used  and  its  concentration. 

W.  Robson. 

Proteins.  VII.  Refractive  indices  of  protein 
solution.  I.  K.  Kondo  and  T.  Hayashi  (Mem. 
Coll.  Agric.,  Kyoto  Imp.  Univ.,  1926,  83 — 94). — In 
contradistinction  to  the  theory  propounded  by 
Robertson  and  by  Wington,  the  authors  conclude, 
from  their  results,  that  the  refractive  indices  of  solu¬ 
tions  of  sodium  rice-glutelinate  or  sodium  caseinate 
are  not  linearly  related  to  their  concentrations.  The 
authors,  moreover,  maintain  that  the  determination 
of  the  nitrogen-equivalent-refractivity  of  the  protein 
indicates  the  degree  of  dissociation  of  the  protein 
salt,  and  conclude  that  to  an  ampholyte  such  as 
protein  belong  different  nitrogen-equivalent-refrae- 
tivities,  according  as  the  protein  behaves  as  a  cation 
or  an  anion.  W.  Robson. 

Rate  of  hydrolysis  of  solutions  of  proteins  in 
acids  as  measured  by  the  formation  of  amino- 
nitrogen.  D.  M.  Greenberg  and  M.  F.  Burk. — 

See  this  vol.,  213. 

Analysis  of  proteins.  VIII.  Determination  of 
cystine  in  the  modified  Van  Slyke  method. 
R.  H.  A.  Primmer  and  J,  Lowndes  (Biochem.  J., 
1927,  21,  247 — 253). — 97%  of  pure  cystine  is  pre¬ 
cipitated  by  phosphotungstic  acid.  On  boiling  with 
acids  it  loses  7%  of  its  nitrogen  and  only  40%  is 
then  precipitated  by  phosphotungstic  acid.  The 
amounts  of  cystine  sulphur  in  the  egg-proteins  and 
caseinogen  have  been  determined.  The  presence  of 
another  sulphur  compound  is  indicated.  A  crystalline 
precipitate  consisting  in  part  of  arginine,  possibly 
racemic,  was  formed  in  the  monoamino-fractions  of 
egg-proteins  and  caseinogen  on  keeping  for  more 
than  15  months.  The  sulphur  of  cystine  can  be 
determined  in  the  presence  of  phosphotungstic  acid 
by  a  modification  of  the  Benedict  method  of  sulphur 
determination.  S.  S.  Zilva. 

Separation  and  determination  of  2  :  5-diketo- 
piperazines  in  presence  of  amino-acids  and 
peptides.  A.  Blanchetiere  (Bull.  Soc.  chim., 
1927,  [iv],  41,  101 — 110). — Siegfried’s  carbamate 
reaction  (A.,  1905,  ii,  332;  1906,  i,  144)  can  be 


utilised  for  the  determination  of  diketopiperazines 
in  presence  of  amino-acids  and  peptides,  with  an 
experimental  error  of  up  to  10%.  The  amino-acids 
are  precipitated  quantitatively  and  the  peptides 
almost  quantitatively,  acetone  in  both  cases  giving 
better  results  than  70%  alcohol  as  used  by  Sehryver 
(ibid.,  1921,  i,  182;  1925,  i,  89).  Acetone,  however, 
causes  difficulties  in  the  Kjeldahl  determination  of 
the  nitrogen  remaining  in  solution  (from  which  figure 
the  proportion  of  diketopiperazines  is  calculated). 
Details  of  the  determination  are  given.  The  maxi¬ 
mum  experimental  error  (10%)  is  obtained  with 
diketopiperazines  such  as  ci/cfoglutamylglutamic  acid 
which  are  more  readily  hydrolysed  by  barium  hydr¬ 
oxide.  Proteins  such  as  egg-albumin  are  not  appre¬ 
ciably  hydrolysed  by  barium  hydroxide  under  these 
conditions.  R.  Brightman. 

Determination  of  arginine  in  pure  proteins 
and  tissues  by  a  modification  of  Jansen’s  method. 
A.  Bonot  and  T.  Cahn  (Compt.  rend.,  1927,  184, 
246 — 247). — Arginine  may  be  accurately  determined 
by  a  modification  of  the  method  of  Jansen  (A.,  1917, 
ii,  184),  the  arginine  being  decomposed  by  arginase 
in  a  medium  of  exactly  pn  9-9,  the  carbamide  formed 
being  precipitated  by  means  of  a .  10%  methyl- 
alcoholic  solution  of  xanthydrol,  and  weighed  as 
dixanthylcarbamide.  Full  details  arc  given,  the 
method  giving  results  accurate  within  2%. 

J.  W.  Baker. 

Sources  of  error  in  organic  elementary 
analysis.  III.  Rubber,  cork,  and  tap  lubri¬ 
cants.  J.  Lindner  (Ber.,  1927,  60,  [B],  124 — 129  ; 
cf.  this  vol.,  66,  166). — In  three  cases  investigated, 
the  errors  introduced  into  the  carbon  values  by  the 
volatilisation  of  organic  substances  from  the  rubber 
were  found  to  be  very  slight.  Errors  introduced 
by  the  ability  of  rubber  to  absorb  foreign  organic 
matter  are  more  serious;  even  very  volatile  com¬ 
pounds  are  most  tenaciously  retained.  Penetration 
of  carbon  dioxide  from  the  atmosphere  through  the 
rubber  causes  perceptible  error  only  with  very  long 
tubes.  Cork  absorbs  moisture  and  carbon  dioxide 
and  is  not  more  suitable  than  rubber  for  joining  the 
combustion  tube  with  the  absorption  apparatus. 
The  common  tap  lubricants  absorb  carbon  dioxide 
and  may  cause  appreciable  error .  if  injudiciously 
applied.  Heavy  mineral  oils  emit  appreciable 
amounts  of  carbon  dioxide  to  the  atmosphere. 

H.  Wren. 

Organic  micro-combustion.  G.  Kemmerer  and 
L.  T.  Hallett  (Ind.  Eng.  Chem.,  1927,  19,  173— 
176). — Pregl’s  micro-combustion  method  is  modified 
with  regard  to  control  and  raising  of  the  temperature 
of  the  furnace  by  substitution  of  an  electric  furnace 
built  in  sections.  Further,  the  gas  train  is  simplified 
by  elimination  of  the  air  train  to  wash  oxygen  from 
the  apparatus ;  the  pyrex  combustion  tube  is  replaced 
by  a  silica  tube.  Micro-absorption  tubes  are  used 
which  are  capable  of  being  sealed  by  drops  of  mercury 
and  on  rotating  through  90°  allow  the  mercury  to 
fall  back  into  little  pockets  to  leave  free  passage  for 
air.  Phosphoric  oxide  was  the  most  satisfactory 
drying  agent,  whilst  ascarite  followed  by  1  cm.  layer 
of  phosphoric  oxide  was  used  in  the  carbon  dioxide 
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tubes.  Water  residues  may  be  successfully  analysed 
in  this  apparatus.  D.  G.  Hewer. 

Pyridine  test  as  quantitative  method  for 
determination  of  small  amounts  of  chloroform. 
W.  H.  Cole  (J.  Biol.  Chem.,  1926,  71,  173 — 180). — 
The  pink  colour  obtained  by  heating  solutions  con¬ 
taining  chloroform  with  pyridine  in  presence  of 
sodium  hydroxide  (cf.  Ross,  A.,  1924,  ii,  352)  has 
been  made  the  basis  of  a  colorimetric  method  for 
the  determination  of  chloroform  in  aqueous  solution 
in  concentrations  of  0-1  to  0-0001%  with  an  error  of 
±1%.  Chloroform  in  animal  tissues  (in  the  absence 
of  blood)  may  be  determined  by  extraction  of  the 
material  with  acidulated  distilled  water,  and  direct 
application  of  the  colorimetric  method  to  the  extract. 


If  blood  be  present,  the  chloroform  must  first  be 
separated  by  distillation,  in  which  case  the  deter¬ 
mination  is  not  so  accurate.  C.  R.  Harington. 

Determination  of  ethyl  iodide.  I.  Starr,  jun., 

and  C.  J.  Gamble. — See  below. 

Precipitation  of  bases  as  silver  compounds. 
A.  Kresel  (Z.  physiol.  Chem.,  1926,  161,  147— 
148). — The  inconveniences  of  the  introduction  of 
nitric  acid  when  silver  nitrate  is  used  for  the  pre¬ 
cipitation  of  bases,  and  of  the  large  volume  necessary 
when  silver  sulphate  is  substituted,  are  avoided  by 
using  freshly -precipitated  silver  oxide  in  presence  of 
sulphuric  acid.  Aspartic  acid  is  readily  separated 
from  phenylalanine,  and  nuclein  bases  from  “  hexone  ” 
bases.  C.  Hollins. 


Biochemistry. 


Aerobic  and  anaerobic  metabolism  of  the 
common  cockroach  (Perijylaneta  orientalis).  II. 
W.  K,  Slater  (Biochem.  J.,  1927,  21,  198—203; 
cf.  this  vol.,  66), — After  a  period  of  anaerobiosis  the 
cockroach  not  only  uses  an  excess  of  oxygen,  but  also 
retains  a  considerable  volume  of  carbon  dioxide. 
The  oxygen  debt  and  the  carbon  dioxide  retention 
are  related  through  the  removal  of  lactic  acid. 

S.  S.  Zilva. 

Oxygen  consumption  of  the  kidney.  K. 
Tamcra,  S.  Watanabe,  and  H.  Rabtjraki  (Proc. 
Imp.  Acad.  Tokyo,  1926,  2,  431 — 433). — In  contrast 
to  the  conclusions  of  Barcroft  and  his  associates  and 
of  Tashiro  and  Abe,  the  authors  find  that  the  oxygen 
consumption  of  the  resting  kidney  of  rabbits  shows 
neither  appreciable  variations  in  different  animals  nor 
time  variations  in  the  same  individual. 

J.  M.  Gulland. 

Colorimetric  determination  of  the  oxidation 
of  hsemocyanin.  L.  Hogben  (Nature,  1927,  119, 
122 — 123). — Polemical  (cf.  Stedman  and  Stedman, 
A.,  1926,  1164).  A.  A.  Eldridge. 

Determination  of  minute  amounts  of  ethyl 
iodide.  Determination  of  blood  flow  by  ethyl 
iodide.  I.  Starr,  jun.,  and  C.  J.  Gamble  (J.  Biol. 
Chem.,  1927,  71,  509 — 535). — Small  amounts  of  ethyl 
iodide  vapour  in  air  may  be  determined  by  keeping 
the  sample  for  16  hrs.  in  contact  with  excess  of 
standard  silver  nitrate  in  concentrated  nitric  acid, 
followed  by  titration  by  means  of  Volhard’s  method. 
A  similar  procedure  may  also  be  applied  to  dilute 
solutions  of  ethyl  iodide  in  water  and  in  blood  (in 
the  latter  case  after  preliminary  distillation  of  the 
ethyl  iodide).  The  average  error  of  the  method  is 
2-3%.  The  coefficient  of  distribution  of  ethyl  iodide 
between  air  and  water  is  2-7 ;  that  between  air  and 
normal  whole  blood  is  7-6 ;  the  latter  figure  is  reduced 
in  the  case  of  plasma  and  of  anaemic  whole  blood. 
The  method  of  Henderson  and  Haggard  (Amer. 
J.  Physiol.,  1925,  73,  193)  for  the  determination  of 
blood  flow  is  criticised  both  on  the  ground  of  the 
inaccuracy  of  their  method  of  determining  ethyl 
iodide  and  also  because  the  rate  of  destruction  of 


ethyl  iodide  in  the  blood  has  been  found  to  be  much 
slower  than  was  previously  supposed. 

C.  R.  Harington. 

Heat  denaturation  of  proteins.  IV.  Free 
basic  and  acidic  groups  of  fresh  and  denaturated 
haemoglobin.  P.  S.  Lewis  (Biochem.  J.,  1927,  21, 
46—53). — In  the  equivalent  of  haemoglobin  (mass= 
16,660)  there  are  24  or  25  free  basic  and  16  acidic 
groups.  Heat  denaturation  is  without  effect  on  the 
free  basic  or  acidic  groups  of  the  hremoglobin  molecule, 
and  consequently  no  rupture  of  the  polypeptide 
linking  can  take  place  in  the  process.  S.  8.  Zilva. 

Reaction  between  globin  and  hmmatin.  R. 
Hill  and  H.  F.  Holden  (J.  Physiol.,  1926,  61, 
Proc.  xxii). — At  5 — 9,  globin  reacts  with  haematin, 
forming  methsemoglobin.  The  oxyhcemoglobin 
thence  obtained  is  spectroscopically  indistinguishable 
from  the  original  oxyhsemoglobin. 

A.  A.  Eldridge. 

Mechanism  of  blood  clotting.  I,  N.  Kugelmass 
(Third  Colloid  Symposium  Monograph,  1925,  158 — 
207). — Fibrin  formed  as  an  amphoteric  protein  has 
a  hydrogen-ion  concentration  (Cu)  lower  than  the 
initial  C„  of  the  mixture  of  all  components  necessary 
and  sufficient  for  clotting.  The  diminution  in  the 
CH  on  coagulation  is  the  greater  the  higher  is  the 
original  Ca.  In  24  hrs.  at  38°,  clotting  takes  place  at 
p„  5 — 8,  being  optimal  at  pa  7.  Diminution  of  elec¬ 
trical  conductivity,  partly  due  to  loss  of  ionic  calcium, 
occurs  during  clotting.  The  effects  of  calcium  buffers 
are  considered.  The  speed  of  coagulation  is  deter¬ 
mined  by  serozyme,  a  highly  dispersed,  thermolabile 
catalyst.  A  “  nephelelectrometer  ”  is  used  to  deter¬ 
mine  the  degree  of  dispersion  in  colloidal  systems. 
Coagulation  is  an  autocatalytic  process  of  two  stages. 
A  torsion  viscosimeter  and  an  inverse  ultrafilter  are 
described.  Chemical  Abstracts. 

Cholesterol  content  of  normal  human  plasma. 

I.  J.  A.  Gardner  and  H.  Gainsborough  (Biochem. 

J. ,  1927,  21, 130 — 140). — The  free  and  ester  cholesterol 
contents  of  the  plasma  of  48  normal  individuals  have 
been  determined.  The  individuals  differed  widely 
both  in  the  total  cholesterol  and  in  the  ratio  of  the 
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so-called  free  cholesterol  to  cholesterol  in  the  form  of 
esters.  These  variations  could  not  be  ascribed  to 
the  direct  absorption  of  varying  quantities  of  chol¬ 
esterol  from  the  food.  S.  S.  Zilva. 

Cholesterol  content  of  normal  human  plasma. 
II.  Attraction  of  the  proteins  of  plasma  for 
sterols.  J.  A.  Gardner  and  IT.  Gainsborough 
(Bioehem.  J.,  1927,  21,  141— 147).— About  80%  of 
the  cholesterol  and  cholesteryl  esters  of  the  plasma 
were  accounted  for  in  the  precipitation  of  its  various 
protein  fractions  with  ammonium  sulphate.  By 
repeated  reprecipitation  and  redissolution  of  these 
fractions,  however,  the  total  plasma  cholesterol 
retained  in  the  proteins  was  reduced  to  16-36%.  The 
greater  portion  of  this  cholesterol  was  associated  with 
the  euglobulin,  S.  S.  Zilva. 

Source  of  error  in  the  determination  of  carb¬ 
amide  in  blood.  E.  Kahane  (Bull.  Soc.  chim., 
1927,  [iv],  41,  110 — 113). — The  high  percentage  of 
protein  present  in  blood  plasma  renders  a  correction 
necessary  for  the  volume  change  occasioned  by  the 
size  of  the  protein  precipitate,  when  methods  of 
determining  carbamide,  valid  for  urine,  are  applied 
to  its  determination  in  blood.  The  correction  factor 
1-936  in  place  of  2-0,  as  generally  used,  is  proposed 
for  calculating  the  carbamide  concentration  in  the 
plasma  from  the  concentration  determined  in  the 
clear  filtered  liquid.  Alternatively,  the  plasma  may 
be  diluted  sufficiently  to  render  this  correction 
insignificant  (of.  Nicloux  and  Welter,  A.,  1921,  ii, 
523;  1922,  ii,  170).  '  ‘  R.  Briohtman. 

Micro-determination  of  chlorine  in  whole 
blood-serum  or  corpuscles.  F.  IT.  Smirk  (Bio- 
chem.  J.,  1927,  21,  31 — 35). — The  organic  matter  of 
the  blood  is  destroyed  by  ammonium  persulphate 
and  concentrated  nitric  acid,  and  the  chlorine  pre¬ 
cipitated  as  silver  chloride  with  excess  of  silver 
nitrate.  The  excess  is  titrated  against  alcoholic 
ammonium  thiocyanate  solution  with  concentrated 
ferric  iron  alum  as  indicator.  The  maximum  error  is 
usually  4  mg.  of  sodium  chloride  per  100  c.c.  of  blood. 
Larger  errors  in  the  third  place  of  decimals  occur  in 
about  one  tenth  of  the  samples.  S.  S.  Zilva. 

Micro-determination  of  iron  in  blood.  F.  H, 
Smirk  (Bioehem.  J.,  1927,  21,  36— 39).— The  organic 
matter  of  the  blood  is  destroyed  with  ammonium 
persulphate  and  nitric  acid  and  the  iron  is  determined 
colorimetricallv  as  ferric  thiocyanate  against  an 
artificial  standard  consisting  of  a  mixture  of  cochineal, 
methyl-red,  and  hydrochloric  acid.  0-2  C.c.  of  blood 
can  be  employed  in  this  method.  S.  S.  Zilva. 

Kinetics  of  hasmolytic  systems.  II.  Series 
of  Ryvosh.  III.  Time-dilution  curves  and 

zones  of  action.  E.  Ponder  (Bioehem,  J.,  1927, 

21,  66—65,  119— 126).— II.  The  series  of  Ryvosh 
(Pfliigers  Arch.,  1907,  116,  229)  has  been  reinvesti¬ 
gated  quantitatively  and  the  results  arc  mainly 
confirmed. 

III.  A  series  of  tables  comparing  experimental  and 
calculated  results  for  different  haemolytic  systems  is 
given.  A  method  for  determining  the  dimensions  of 
the  zone  of  action  round  the  cells  of  a  haemolytic 
system  is  described.  The  radii  of  the  zones  are 


determined  for  the  cells  of  different  animals,  and  it  is 
shown  that  the  cells  arranged  in  order  of  increasing 
size  of  zone  of  action  fall  into  Ryvosh ’s  series.  The 
volume  of  the  zone  of  action  is  proportional  to  the 

resistance  of  the  cell  to  the  lysin.  S.  S.  Zilva. 

Changes  in  the  amino-acids  in  the  proteins  of 
the  hen's  egg  during  development.  R.  H.  A. 
Plummer  and  J.  Lowndes  (Bioehem.  J.,  1927,  21, 
254 — 258). — Determination  of  the  amino-acids  in  the 
hen’s  egg  during  development  by  the  modified  Van 
Slyke  method  (A,,  1926,  313)  has  shown  an  increase 
of  about  2%  in  the  diamino-nitrogen  of  which  the 
arginine  increases  about  1%  of  the  total  nitrogen  of 
the  egg  proteins.  The  monoamino-acid  nitrogen 
decreases  by  about  4%  during  development  with  a 
corresponding  decrease  in  the  amino-nitrogen. 

S.  S.  Zilva. 

Stomach  oil  of  the  Fulmar  petrel  ( Fulmarus 
qlacialis).  0.  Rosenheim  and  T.  A.  Webster 
(Bioehem.  J.,  1927,  21,  111 — 118). — The  stomach  oil 
is  not  a  glyceride,  but  a  liquid  wax  of  similar  com¬ 
position  to  sperm  oil.  It  gives  the  arsenious  chloride 
reaction  approximately  to  the  same  degree  as  cod- 
liver  oil,  and  its  content  of  vitamin-.4  is  of  the  same 
order  as  its  colour  value.  The  oil  also  contains 
vitamin-D.  S.  S.  ZtLVA. 

Echinochrome.  R.  K.  Cannan  (Bioehem.  J., 
1927,  21,  184 — 189). — Echinochrome  from  the  eggs, 
perivisceral  fluid,  and  test  of  Arbacia  punctulata  is 
not  a  dissociable  compound  in  combination  with 
molecular  oxygen,  but  is  the  oxidant  of  a  reversible 
oxidation-reduction  system.  It  therefore  probably 
functions  as  an  “  activator  ”  rather  than  as  a 
“  carrier  ”  of  oxygen  if  it  takes  part  in  any  respir¬ 
atory  mechanism.  The  electrode  potentials  of  the 
system  have  been  measured  over  a  pa  range  2-2 — -9-76. 
The  normal  electrode  potential  is  -f 0-1995.  The  rate 
of  oxidation  of  reduced  echinochrome  by  atmospheric 
oxygen  is  too  great  to  be  measured  by  the  ordinary 
technique.  S.  S.  Zilva. 

Inorganic  phosphate  and  a  labile  form  of 
organic  phosphate  in  the  gastrocnemius  of  the 
frog.  P.  Eggleton  and  G.  P.  Eggleton  (Bioehem. 
J.,  1927,  21,  190 — 195). — The  supposed  inorganic 
phosphate  of  muscle  is  in  certain  conditions  mainly 
organic  phosphate,  “  phosphagen,”  in  a  very  labile 
condition  which  becomes  hydrolysed  during  the  deter¬ 
mination  by  the  acidity  of  the  reagents  (Neumann’s, 
Embden’s,  or  Briggs’  method).  Determinations  per¬ 
formed  in  slightly  alkaline  solution  yield  more  correct 
results  in  such  cases.  In  a  resting  frog's  gastro¬ 
cnemius  70  mg.  of  phosphorus  per  100  g.  of  muscle 
out  of  the  100  mg.  of  “  inorganic  ”  phosphorus  ob¬ 
tained  by  the  Briggs  or  Embden  method  are  of 
“  phosphagen  ”  origin.  In  rapidly  induced  fatigue, 
the  true  inorganic  phosphate  is  doubled  at  the  expense 
of  the  “  phosphagen,”  but  considerably  more  “  phos¬ 
phagen  ”  disappears  than  could  account  for  the  rise 
in  inorganic  phosphate.  When  muscle  goes  into 
rigor,  the  “  phosphagen  ”  disappears  entirely  and  the 
inorganic  phosphate  rises  to  about  four  times  the 
resting  value.  S.  S.  Zilva. 

Sensitising-  and  stabilising  action  of  the  skin  on 
colloidal  solutions.  A.  Janek  and  B.  Jiroensons 
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(Bioehem.  Z.,  1927,  180,  193— 200).— The  non¬ 
colloid  portion  of  a  solution  obtained  by  rubbing  two 
clean  fingers  together  in  distilled  water  and  filtering 
sensitises  colloidal  solutions  of  ferric  hydroxide,  silver, 
and  arsenic  trisulphide,  whereas  the  colloidal  portion 
sensitises  ferric  hydroxide  solution,  but  stabilises  the 
silver  sol  and  the  arsenic  trisulphide  sol. 

P.  W.  Clutterbuck. 

Biochemistry  of  tooth  growth.  Y.  Matsu  da 
{J.  Biol.  Chern.,  1927,  71,  437 — 444). — During  growth 
the  ash  content  of  the  incisor  teeth  of  rats  increases, 
whilst  the  water  content  decreases,  the  content  of 
organic  matter  showing  no  marked  change.  The 
alterations  are  continuous  in  character,  except  for  a 
break  which  occurs  at  puberty.  The  calcium  and 
phosphorus  content  of  the  ash  does  not  alter  with  age, 
but  the  magnesium  tends  to  increase.  Minor  differ¬ 
ences  are  observed  between  the  upper  and  lower 
incisors.  C.  R.  Harington. 

Biochemistry  of  the  aqueous  humour.  S. 
Duke-Elder  (Bioehem.  J.,  1927,  21,  GG — 77). — All 
the  colloidal  substances  found  in  the  normal  aqueous 
humour  are  in  much  smaller  concentration  than  in 
the  serum;  the  proteins,  however,  are  found  in  the 
same  proportion  as  in  the  blood.  The  diffusible  non- 
dissociated  substances  are  partitioned  between  serum 
and  the  aqueous  humour  in  approximately  equal 
amounts,  whilst  in  the  case  of  dissociated  diffusible 
substances,  the  latter  fluid  contains  an  excess  of 
acidic  radicals.  The  sugar  content  of  the  aqueous 
humour  lies  between  that  of  arterial  and  venous 
plasma.  Diffusible  substances  find  their  way  freely 
into  the  aqueous  humour  when  injected  intravenously. 
Only  traces  of  colloidal  substances  diffuse  in  this 
way.  Aqueous  humour  seems,  therefore,  to  be  a 
dialysatc  of  the  capillary  blood.  Evidence  is  pro¬ 
duced  to  show  that  this  is  also  the  case  in  abnormal 
aqueous  humour.  S.  S.  Zilva. 

Constituents  of  hen  bile.  A.  Windatjs  and  A. 
van  Schoor  <Z.  physiol.  Cliem.,  192G,  161,  142—146; 
cf.  Windaus,  Bohne,  and  Schwarzkopf,  A.,  1925,  i,  405). 
— From  the  products  of  hydrolysis  of  150  g.  of  hen 
bile  with  10%  potassium  hydroxide  at  135 — 140° 
there  are  isolated  succinic  acid  (0-4  g.),  aliphatic  acids 
(60  g.),  a  hydroxysiearic  acid  (6  g.),  m.  p.  81—82° 
( sodium  salt;  methyl  ester,  m.  p.  52 — 53°),  which  is 
oxidised  by  chromic-acetic  acid  to  a  ketoslearic  acid, 
m.  p.  83 — 84°  (sodium  and  potassium  salts;  methyl 
ester,  m.  p.  4S°),  reducible  by  Clommensen’s  method 
to  stearic  acid,  m.  p.  79 — S0°,  and  a  bile  acid  identical 
with  the  chenodeoxycholic  acid  obtained  from  goose 
bile  (loc.  cit.)  and  human  bile  (Wieland  and  Reverey, 
ibid.,  181).  Hydroxystearic  acid  is  absent  from 
goose  bile.  C.  Hollins. 

Electrometric  titration  of  gastric  juice  as  a 
method  for  the  determination  of  its  degree  of 

buffering.  K.  A.  Soukarev  (Bioehem.  Z.,  1927, 
180,  117 — 126). — The  mean  pa  of  pure  gastric  juice 

at  the  isoelectric  point,  of  dog  and  of  man,  either 
fasting  or  after  a  test  meal,  is  a  little  less  than  6-2. 

The  total  hydrochloric  acid  may  therefore  be  deter¬ 
mined  by  titration  of  juice  to  pK  6-2.  The  following 
quantities  characterise  the  degree  of  buffering  of  the 
juice  :  (a)  the  ratio  free  hydrochloric  acid  :  pa  cal¬ 


culated  for  the  total  hydrochloric  acid,  which  if 
greater  than  0-5  indicates  poor  buffering  power  and 
inversely;  (6)  the  number  of  c.c.  of  OT.V-soclium 
hydroxide  used  to  increase  the  j>„  from  6-2  to  8-5 
(i.e.,  from  the  isoelectric  point  to  the  point  of  colour 
change  of  phenolphthalein),  which  in  well-buffered 
juice  lies  between  5  and  14,  but  in  poorly-buffered 
solutions  lies  between  0-5  and  5 ;  (c)  the  maximal 
increase  in  pa  on  adding  1  c.c.  of  0-1  A-sodium 
hydroxide,  which  for  well-buffered  solutions  is  about 
1,  but  for  poorly- buffered  juice  may  lie  between  2 
and  3.  The  buffering  power  of  pure  juice  from  the 
isolated  stomach  is  remarkably  constant. 

P.  W.  Clutterbuck. 

Electrometric  determination  of  small  amounts 
of  hydrochloric  acid  in  gastric  juice.  K.  A. 
Scitkarev  (Bioehem.  Z,,  1927,  180,  127 — 131). — 
Electrometric  titration  (see  preceding  abstract)  is 
used  to  determine  small  amounts  of  the  hydrochloric 
acid  in  cases  of  subacidity  and  small  changes  in  its 
concentration.  P.  W.  Clutterbuck. 

Milk:  of  the  Monotreme.  H.  R.  Marston 
(Austral.  J.  Exp.  Biol.,  1926,  3,  217— 220).— The 
absence  of  glycerides  of  the  volatile  fatty  acids  from 
the  milk  fat  is  the  only  peculiarity  noted. 

W.  Robson. 

Variations  in  chemical  composition  of  normal 
human  colostrum  and  early  milk.  M.  P.  Lowen- 
feld,  S.  T.  Widdows,  M.  Bond,  and  E.  I.  Taylor 
(Bioehem.  J.,  1927,  21,  1 — 15). — The  protein  and 
ash  content  of  the  milk  vary  regularly  according  to 
the  day  of  lactation,  being  very  high  in  primiparm,  less 
so  in  multipart  on  the  second  and  third  days,  ancl 
falling  rapidly  during  the  first  week,  to  reach  an 
approximately  normal  level.  Tho  sugar  content 
varies  also  according  to  the  day  of  lactation,  but 
inversely  as  the  protein  and  the  ash.  Tho  sugar 
content  of  the  milk  appears  to  be  higher  at  the 
beginning  than  at  the  end  of  a  feed.  The  fat  content 
of  the  milk  varies  only  according  to  the  physical 
conditions  of  the  breast  and  the  extraction  of  the 
milk.  In  primiparce  the  general  behaviour  is  reversed 
in  the  first  days  of  lactation.  The  calcium  content 
of  the  milk  varies  up  to  the  fifteenth  day  with  the 
individual.  There  is  a  suggestion  of  the  possibility 
that  the  protein  content  rises  slightly  at  the  end  of  a 
single  feed.  S.  S.  Ztlva. 

Iron  in  nutrition.  III.  Effects  of  diet  on 
iron  content  of  milk.  C.  A.  Elvehjem,  R.  C. 
Herrin,  and  E.  B.  Hart  (J,  Biol.  Chem.,  1927,  71, 
255 — 262). — Whilst  the  iron  content  of  the  milk  of 
cows  and  goats  showed  considerable  variations  from 
one  animal  to  another,  it  could  not  be  increased  by 
addition  of  ferric  oxide,  ferrous  sulphate,  or  com¬ 
binations  of  these  with  fresh  cabbage  (cf.  A,,  1925,  i, 
1354)  to  the  diet.  Young  rabbits,  when  fed  on  the 
milk  of  animals  treated  in  these  ways,  developed 
the  same  nutritional  ansemia  as  has  been  observed  to 
result  from  a  diet  of  ordinary  cow’s  milk. 

C.  R.  Harington. 

Phosphorus  compounds  of  milk.  III.  De¬ 
phosphorised  caseinogen.  Action  of  alkali  on 
caseinogen.  C.  Riminqton  (Bioehem.  <T.,  1927,  21, 
204 — 207). — The  amide  nitrogen  of  “  dephosphorised  ” 
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i.e.,  the  protein  produced  by  treating 
caseinogen  with  0-25iV-sodium  hydroxide  for  24  hrs. 
at  37°  (Rimington  and  Kay,  A.,  1926,  970),  is  dis¬ 
tinctly  lower  than  that  of  caseinogen.  There  is  also 
some  decrease  in  the  arginine-nitrogen  accompanied 
by  an  increase  in  the  lysine  +  cystine  fraction  of  the 
“  dephosphorised  ”  protein.  The  “  dephosphorised  ” 
compound  is  only  slowly  attacked  by  proteolytic 
enzymes  and  is  not  coagulated  by  rennin. 

S.  S.  ZlLVA. 

Phosphorus  nucleus  of  caseinogen.  S.  Posteb- 
nak  (Compt.  rend.,  1927, 184, 306 — 307), — Hydrolysis 
of  caseinogen  with  a  very  active  trypsin  yields  a-, 
fi-,  and  y-lactotyrins  of  compositions  C64H111043NlfiP4, 

C!07Hn6°44N16P4>  and  C72Hi24°47^i8p4>  respectively. 
The  a-compound,  [a]1"5  -67-84°,  after  long-con¬ 
tinued  hydrolysis  with  25%  hydrochloric  acid,  yields 
glutamic  acid  (3  mols.),  aspartic  acid  (0-6  mol.), 
isolcucine  (3  mols.),  serine  (3  mols.),  and  phosphoric 
acid  (4  mols.),  small  quantities  of  dipeptides,  larger 
quantities  of  tripeptides,  and  some  tetrapeptides  all 
containing  serine,  the  decomposition  being  represented 
by  the  equation  C-.H111041N1,P4  +  18H*0  — 
3CsH„04N  +  C4H704N  +  4CsH1302N  +  7C3H-03N  -f- 
4H3P04.  Hence  the  phosphorus-containing  nucleus 
of  caseinogen  is  probably  formed  of  four  serine- 
phosphoric  acid  residues.  J.  W.  Baker. 


Determination  of  chlorine  in  milk.  A.  D. 
Husband  and  W.  Godden  (Biochem.  J.,  1927,  21, 
259 — 261). — It  is  essential  for  accuracy  that  the 
protein  be  removed  before  the  addition  of  the  silver 
nitrate  in  the  determination  of  chlorine  in  milk 
volumetrically  by  precipitation  of  the  chlorine  as 
silver  chloride.  S.  S.  Zilva. 


Total  carbohydrate  content  of  normal  urine. 
B.  Glassmann  (Z.  physiol.  Chem.,  1927,  162,  149 — 
154). — The  total  carbohydrate  in  the  fasting  urines 
of  twelve  normal  individuals  of  varying  ages,  deter¬ 
mined  by  the  colorimetric  micro-method  of  the  author 
(A.,  1926,  192),  varies  from  0-48%  to  0-94%,  with  an 
average  of  0-66%  (calculated  as  dextrose).  This 
value  is  determined  by  the  polysaccharides  and 
urinary  dextrin,  and  no  part  is  contributed  by 
nucleoproteins.  The  intake  of  food  causes  fluctu¬ 
ations,  slight  rises  following  breakfast  and  the  mid¬ 
day  meal.  Age  has  no  influence  on  the  total  carbo¬ 
hydrate  content.  Normal  urine  and  whole  blood 
contain  about  the  same  amount  of  total  carbohydrate 
after  hydrolysis  (cf.  ibid.,  1169).  A.  Woemall. 

Nature  of  urinary  sugars.  S.  H.  Eagle  (J. 
Biol.  Chem.,  1927,  71,  481 — 495). — By  the  use  of 
sufficiently  large  amounts  of  yeast,  dextrose  in  urine, 
up  to  0-4%,  can  be  completely  fermented  in  40  min. 
at  37 — 38°.  After  treatment  of  normal  urine  with 
Lloyd’s  reagent,  no  fermentable  sugar  was  ever 
detected  in  the  filtrate,  although  dextrose  added  to 
the  filtrate  was  rapidly  fermented ;  normal  urine  does 
not,  therefore,  contain  any  dextrose.  It  is  thought 
that  the  positive  results  obtained  by  previous  workers 
have  been  due  to  the  bacterial  decomposition,  during 
the  prolonged  periods  of  fermentation  employed,  of 
some  substances  which  are  removed  by  the  treatment 
with  Lloyd’s  reagent.  Ingestion  of  dextrose  in 
amounts  below  that  which  causes  an  actual  glycosuria, 


and  ingestion  of  an  ordinary  meal,  both  cause  an 
increase  in  the  excretion  of  non-fermentable  reducing 
substances.  Alimentary  glycosuria  in  a  normal 
individual  may  continue  after  the  blood-sugar  has 
fallen  below  the  original  threshold  value. 

C.  R.  Harington. 

Picrate  obtained  from  normal  urine  by  the 
method  of  Findlay  and  Sharpe.  F.  D.  White 
(J.  Biol.  Chem.,  1927,  71,  419—427). — Application 
of  the  method  of  Findlay  and  Sharpe  (Quart.  J.  Med., 
1920,  13,  433)  to  normal  human  urine  led  to  the 
isolation  of  no  dimethylguanidine  picrate,  as  claimed 
by  these  workers.  A  picrate  was  indeed  obtained 
which,  on  purification,  proved  to  be  potassium 
creatinine  picrate.  The  method  of  Findlay  and 
Sharpe  is  therefore  not  applicable  to  the  determination 
of  guanidines  in  urine.  C.  11.  Haeixgtox. 

Lipin  excretion.  IV.  Relation  of  bile  to 
fsecal  lipins.  Cholesterol  metabolism.  W.  M. 
Sperry  (J.  Biol.  Chem.,  1927  ,  71,  351—378).— 
Following  artificial  exclusion  of  bile  from  the  intestine, 
dogs,  on  a  lipin-free  diet,  excrete  1-5 — 4-5  times  as 
much  lipin  in  the  fasces  as  they  do  under  normal 
conditions;  the  composition  of  the  fecal  lipins  is, 
however,  very  similar  to  that  of  the  fecal  lipins  of 
normal  dogs  under  the  same  dietary  conditions.  This 
indicates  that  the  source  of  the  fsecal  lipins  (including 
cholesterol)  is  the  same  in  each  group  of  animals  and 
is  therefore  not  the  bile;  further  support  is  thus 
afforded  to  the  view  that  such  cholesterol  as  passes 
into  the  intestine  with  the  bile  is  normally  completely 
reabsorbed,  but  not  to  the  author’s  recently  expressed 
opinion  (A.,  1926,  859)  that  a  function  of  the  normal 
fsecal  lipin  excretion  is  the  removal  from  the  body  of 
waste  sterols.  C.  R.  Harington, 

Changes  in  inorganic  constituents  of  the  blood 
following  adrenalectomy  in  cats  and  rabbits. 
E.  J.  Baumann  and  S.  Kurland  (J.  Biol.  Chem., 
1927,  71,  281 — 302). — Following  adrenalectomy,  there 
was  observed  in  cats  and  rabbits  a  fall  in  the  sodium 
and  chloride  content  of  the  blood  plasma ;  in  the  cat, 
the  potassium,  magnesium,  and  sometimes  the 
calcium  were  increased  in  amount.  No  alkalosis  was 
observed.  C.  R.  Habington. 

Proteins  having  the  Bence-Jones  reaction. 
Reversibility  of  heat  coagulation.  R.  Willheim 
(Biochem.  Z.,  1927,  180,  231 — 246).— Bence-Jones 
proteins  must  be  regarded  as  different  individuals 
having  in  common  a  heat  coagulability  at  60°  with 
subsequent  dissolution  at  100°.  The  redissolution 
occurs  only  in  presence  of  other  substances,  chiefly 
electrolytes.  If  the  heat-coagulated  protein  is 
repeatedly  dissolved  by  boiling  and  precipitated  by 
cooling,  a  portion — modification  B — remains  in  solu¬ 
tion,  but  can  be  reconverted  into  a  heat-coagulable 
substance  by  passing  in  carbon  dioxide  or  adding  a 
weak  acid.  There  appears,  therefore,  to  be  a  reversi¬ 
bility  of  heat  coagulation  in  presence  of  electrolytes. 
Modification  B  becomes  increasingly  ionised  during 
heating  and  shows  cathodic  migration,  whereas  the 
original  protein  shows  anodic  migration.  Similarly, 
the  eoagula  of  serum  proteins,  when  heated  with 
potassium  thiocyanate,  or  with  alkali  salicylates, 
benzoates,  or  phthalates,  can  be  dissolved,  and  after 
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removal  of  the  salts  by  dialysis  the  protein  remains 
in  solution  in  coagulable  form. 

P.  W.  Clutterbuck. 

Effect  of  extirpation  of  the  liver  on  the  chol¬ 
esterol  metabolism  of  dogs.  Appearance  of  a 
yellow  pigment  in  the  blood.  E.  Enderlen,  S.  J. 
Thannhauser,  and  M.  Jenke  {Arch.  exp.  Path. 
Pharm.,  1927,  120,  16 — 24). — In  those  animals  that 
survived  the  operation  for  the  longest  periods  there 
was  a  notable  increase  in  the  cholesterol  esters  of  the 
whole  blood.  The  increase  was  much  less  marked 
in  the  serum.  The  reddish -yellow  colour  of  the  serum 
of  such  animals  is  not  due  to  bilirubin,  but  to  a  new 
pigment,  xanthorubin.  This  may  be  extracted  by 
chloroform  or,  from  acid  solution,  by  ether.  In  the 
spectrum  of  the  ethereal  solution,  two  weak  bands  are 
found  at  652 — 535  and  512 — 483  The  instability 

of  the  pigment  renders  its  solubilities  inconstant. 

R.  K.  Cannan. 

Preferential  utilisation  of  carbohydrates  in 

diabetes.  W.  R.  Campbell  and  J.  Markowitz 
(J.  Clin.  Investn.  [Proc.],  1926,  2,  608). — No  preferen¬ 
tial  utilisation  of  kevulose,  insulin,  glycerol,  or 
dihydroxyacetone  occurred  in  depancreatised  dogs. 

Chemical  Abstracts. 

Theory  of  Lang’s  gold-sol  reaction  on  the 
cerebrospinal  fluid  in  syphilis  and  metalues  of 
the  central  nervous  system.  E.  Epstein  and  H. 
Rubinstein  (Kolloid-Z.,  1926,  40,  307 — 318). — 
A  discussion  of  the  theory  of  Lang’s  reaction. 

E.  S.  Hedges. 

Glycolytic  power  of  cell-free  extracts  from 
tumour  and  other  tissues.  N.  Alders,  H.  Chiari, 
and  D.  Laszlo  (Biochem.  Z 1927,  180,  46 — 60). — 
A  method  is  described  for  preparation  of  cell-free 
tissue  filtrates  which  enables  the  testing  after  any 
time  interval  of  the  carbohydrate  content  without 
endangering  sterility.  In  the  great  majority  of  cases, 
the  sterile  filtrates  from  mouse  and  tissue  carcinoma 
showed  glycolytic  power,  the  amount  being  a  very 
considerable  part  of  the  total  glycolytic  power  of  the 
tissue.  The  glycolytic  agent  of  kidney  and  musele- 
tissuo  of  normal  animals  was  detected  in  the  filtrates, 
but  the  filtrate  from  liver  pulp  never  showed  activity. 

P.  W.  Clutterbuck. 

Glutathione  contents  of  malignant  tumours, 
especially  the  Rous  chicken  sarcoma.  H.  Yaoi 
and  IV.  Nakahara  (Proc.  Imp.  Acad.  Tokyo,  1926, 
2,  449 — 456 cf.  Hopkins,  A.,  1921,  i,  635).— The 
nitroprusside  test  and  determination  by  titration  with 
O-OliV-iodine  solution  show  that  glutathione  occurs 
in  the  Rous  chicken  sarcoma  in  negligible  quantity, 
whilst  it  is  present  in  abundance  in  other  malignant 
tumours  and  normal  tissues.  These  results  are 
remarkable  in  view'  of  the  rapid  growth  of  the  Rous 
sarcoma,  and  its  unique  ability  to  withstand  desicc¬ 
ation  may  be  connected  with  the  absence  of  gluta¬ 
thione.  J.  M.  Gulland. 

Carbohydrate  metabolism.  II.  Influence  of 
alkali  phosphates  and  some  other  electrolytes 
on  carbohydrate  metabolism.  B.  Kobori  (Bio¬ 
chem.  Z.,  1927,  180,  218 — 230). — The  increased 
production  of  carbon  dioxide  which  accompanies  the 
normal  metabolism  of  dextrose  in  rats  is  considerably 


reduced  by  administration  with  the  carbohydrate,  of 
alkali  phosphates,  calcium  chloride,  or  sodium 
hydrogen  carbonate.  Similarly,  phosphate  inhibits 
the  oxidation  of  calcium  hexosediphosphate,  di¬ 
hydroxyacetone,  sucrose,  and  rice  starch.  Loevulose, 
how'ever,  behaves  differently,  phosphate  having  little 
or  no  effect  (cf.  A.,  1926, 539).  P.  W.  Clutterbuck. 

Differences  in  chemical  and  biological 
behaviour  of  surviving  muscle  of  different  kinds 
of  fish.  I.  Sea-fish.  G.  Embden,  H.  J. 
Deuticke,  E.  Lehnartz,  and  H.  Perger,  II. 
Fresh-water  fish.  G.  Martino  (Z.  physiol. 
Chem.,  1927,  162,  155—171,  172— 187).— I.  The 
isolation  of  lactacidogen  as  the  osazone  compound 
is  more  difficult,  and  the  yield  less,  with  muscle  of  the 
cod,  w'hich  dies  quickly  after  removal  from  the  water, 
than  with  that  of  the  sole,  which  survives  longer  in 
the  air.  Thus  there  appears  to  be  a  causative  relation¬ 
ship  between  the  rapid  disappearance  of  lactacidogen 
from  cod  muscle  and  the  death  of  the  fish  in  the  air. 
There  is  a  noticeable  decrease  in  the  inorganic  phos¬ 
phoric  acid  content  of  fresh  sole  muscle  kept  at  17° 
in  a  sodium  hydrogen  carbonate  solution  containing 
sodium  fluoride,  and  this  disappearance,  due  to 
synthesis  of  lactacidogen,  is  increased  by  the  addition 
of  glycogen.  These  changes  are  almost  insignificant 
with  apparently  fresh  cod  muscle,  and  the  difference 
in  the  two  fishes  is  attributed  to  quicker  changes  in 
the  muscle  colloids  of  the  cod.  A  small  but  significant 
disappearance  of  lactic  acid  takes  place  under 
anaerobic  conditions  after  addition  of  sodium  fluoride. 

II.  The  rates  of  disappearance  of  inorganic  phos¬ 
phoric  acid  from  trout  and  carp  muscle  are  compared, 
using  fresh  muscle  and  muscle  w'hich  has  been  kept 
for  2  hrs.  in  2%  hydrogen  carbonate  solution  at  40 — 45°. 
The  trout,  which  dies  quickly  after  removal  from  the 
water,  loses  the  power  to  cause  disappearance  of 
inorganic  phosphoric  acid  much  more  quickly  than 
does  the  carp,  w'hich  survives  longer  in  the  air,  thus 
supporting  the  contention  of  the  preceding  paper. 
The  differences  in  biological  behaviour  of  the  two 
fishes  are  not  due  to  differences  in  glycogen  content, 
for  these  are  approximately  equal.  A  marked 
anaerobic  disappearance  of  lactic  acid  in  the  fresh 
muscle  pulp  wras  observed  after  the  addition  of  sodium 
fluoride  in  varying  concentrations.  A.  Worhall. 

Significance  of  phosphorus  in  muscular  con¬ 
traction.  P.  Eggleton  and  M.  G.  Eggleton 
(Nature,  1927, 119, 194 — 195). — Muscle  tissue  appears 
to  contain  an  organic  phosphorus  compound,  “  phos- 
phagen,”  readily  yielding  inorganic  phosphate  in 
determinations  of  the  latter.  Phosphagen,  w'hich  is 
intimately  connected  w'ith  the  chemical  mechanism 
of  contraction  and  may  be  “  active  ”  hexosemono- 
phosphate,  is  stable  in  neutral  or  slightly  alkaline 
solution.  Whilst  unstriated  muscle  contains  about 
the  same  amount  of  genuine  inorganic  phosphate  as 
does  skeletal  muscle,  it  appears  not  to  contain  phos¬ 
phagen.  Embden’s  observation  of  the  disappearance 
of  inorganic  phosphate  in  a  suspension  of  minced 
muscle  in  sodium  fluoride  solution  is  criticised. 

A.  A.  Eldridge. 

Influence  of  diet  on  fat  reserves.  P.  Belin 
(Bull.  Soc.  Chim.  biol.,  1926,  8,  1120 — 1150). — The 
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fat  deposited  in  living  organisms  when  the  only- 
available  source  of  such  fat  is  carbohydrate  has  an 
iodine  value  which  is  characteristic  for  each  species. 
This  result  holds  for  organisms  ranging  from  bacteria 
to  mammals,  and  so  it  appears  that  the  fat-forming 
process  differs  from  species  to  species.  If  the  diet 
is  rich  in  fats  with  a  low  iodine  value,  the  iodine  value 
of  the  fats  deposited  is  only  slightly  lower  than  the 
characteristic  iodine  value  found  when  the  same 
species  is  fed  almost  exclusively  on  carbohydrates. 
If,  however,  the  fats  administered  have  a  high  iodine 
value,  the  fats  deposited  have  much  above  the 
characteristic  iodine  value,  but  not  exceeding  and 
usually  somewhat  below  that  of  the  fats  administered. 
With  such  feeding,  the  fats  of  the  egg  in  the  case  of 
fowls  and  of  the  embryo  in  the  ease  of  mammals  have 
an  iodine  value  lower  than  that  of  the  fats  deposited 
in  the  parent.  W.  0.  Kermack. 

Fat  metabolism.  VIII.  Behaviour  of  cetyl 
acetate  in  the  animal  body.  R.  Mancke  (Z. 
physiol.  Chem.,  1927,  162,  238 — 263). — In  a  case 
of  human  chyluria,  the  administration  per  os  of  a 
solution  of  50  g.  of  cetyl  alcohol  in  olive  oil  produced 
no  increase  in  the  unsaponifiable  matter  of  the  fat 
in  the  urine,  and  no  cetyl  alcohol  could  be  detected. 
The  Reichert-Meissl  value  of  the  milk  fat  of  goats  and 
sheep,  to  which  considerable  amounts  of  cetyl  acetate 
were  given  daily  for  12  days,  showed  no  variation 
which  could  be  attributed  to  the  presence  of  the  ester, 
and  the  unsaponifiable  matter  of  the  milk  fat  con¬ 
tained  no  cetyl  alcohol.  A  goose  fed  on  a  fat-deficient 
diet  and  given  20—25  g.  of  cetyl  alcohol  per  day 
stored  no  cetyl  acetate  in  the  fat  depots.  After 
intravenous  injection  over  6  days  of  16-5  c.c.  of  a  10% 
well-dispersed  emulsion  of  cetyl  acetate  into  a  rabbit, 
or  51  c.c.  of  a  20%  emulsion  over  12  days  into  a  dog, 
no  unchanged  cetyl  acetate  or  either  of  its  components 
could  be  detected  in  the  organs  or  fat  depots.  The 
conclusion  is  reached  that  the  ester  is  saponified 
in  the  blood-stream  or  on  passing  into  the  tissues  and 
that  the  cetyl  alcohol  is  probably  oxidised  to  palmitic 
acid.  The  same  oxidation  process  takes  place  in  the 
intestinal  epithelium  or  the  lymphatics  during 
absorption.  A.  Wormall. 


Comparative  metabolism  of  aromatic  acids. 
XI.  Fate  of  diphenylacetic  acid  in  the  animal 
body.  S.  R.  Miriam,  J.  T.  Wolf,  and  C.  P.  Sherwin 
(J.  Biol.  Chcm.,  1927,  71,  249 — 253). — After  adminis¬ 
tration  of  diphenylacetic  acid  to  man,  the  dog,  and 
the  rabbit,  the  greater  part  of  the  substance  can  be 
recovered  unchanged  from  the  urine;  in  all  cases 
there  was,  however,  obtained  a  small  amount  of  di- 


pkenylacetylglycuronic  acid,  m.  p.  180 — 185°  (decomp.), 
[a]®  — 34-75°.  Diphenylacetylglycine  has  m.  p.  157°. 

C.  R.  Harington. 


Diet  determinations.  D.  W.  Richards,  jun., 
and  A.  F.  Coburn  (Arch.  Int.  Med.,  1927,  39,  93 — 
97). — A  nomographic  diagram  is  given  for  the 
determination  of  the  individual  constituents  of  a  diet 


when  the  total  calorie  requirement  is  known  and  the 
amount  of  one  food  constituent  is  fixed. 


C.  R.  Harington. 


Diet  and  assimilation  of  calcinm.  VIII. 


Calcium  level  and  sunlight  as  affecting  calcium 


equilibrium  in  milking  cows.  E.  B.  Hart,  H. 
Steenbock,  H.  Scott,  and  G.  C.  Humphrey.  IX. 
Influence  of  cod-liver  oil  on  calcium  assimilation 
in  lactating  animals.  E.  B.  Hart,  H.  Steenbock, 
S.  W.  Klktzien,  and  H.  Scott  (J.  Biol.  Chem.,  1927, 
71,  263—269,  271— 280).— VIH.  Milking  cows,  on  a 
typical  “  summer  diet,”  consisting  largely  of  green 
grasses,  remained  in  a  negative  calcium  balance 
whether  they  were  exposed  to  sunlight  or  not ;  the 
calcium  balance  could  be  made  positive  by  addition 
of  calcium  carbonate  to  the  diet.  The  results  indicate 
that,  whilst  the  supply  of  vitamin-D  in  such  a  diet 
is  sufficient,  the  food  should  be  supplemented  with 
calcium  salts. 

IX.  Administration  of  the  unsaponifiable  matter  of 

cod-liver  oil  to  lactating  goats  had  no  effect  when 
the  material  was  given  in  gelatin  capsules;  this 
result  was  apparently  due  to  failure  in  absorption  of 
vitamin-jD,  since  the  same  material,  administered  in 
solution  in  maize  oil  (which  was  itself  physiologically 
inert),  improved  the  calcium  assimilation  considerably. 
The  same  effect  could  he  obtained  by  feeding  whole 
cod-liver  oil  provided  that  the  animals  were  first 
accustomed  to  this  material,  so  that  loss  of  appetite 
did  not  result  from  its  administration. 

C.  R.  Harington. 

Physiological  effects  of  diets  unusually  rich 
in  protein  or  inorganic  salts.  T.  B.  Osborne, 
L.  B.  Mendel,  E.  A.  Park,  and  M.  C.  Winternitz 
(J.  Biol.  Chem.,  1927,  71,  317 — 350).— Good  growth 
in  rats  can  be  obtained  on  diets  containing  a  large 
proportion  of  protein  provided  that  sufficient  fresh 
green  food  be  given  to  maintain  an  adequate  supply 
of  vitamins.  Neglect  of  the  latter  factor  probably 
accounts  for  the  failure  of  other  workers  to  secure 
good  growth  under  these  conditions.  The  rats  on 
the  high  protein  diet  had  a  higher  concentration  of 
non-protein  nitrogen  in  the  blood  than  the  normal 
animals,  but  their  urine  showed  no  indications  of 
nephritis ;  there  was  observed  a  marked  hypertrophy 
of  the  kidneys,  which  manifested  itself  after  a  very 
short  time,  but  was  not  associated  with  significant 
morbid  anatomical  changes  (cf.  Addis  and  others, 
this  vol.,  170).  Addition  of  abnormally  large  amounts 
of  various  inorganic  salts  or  of  carbamide  to  an 
ordinary  mixed  diet  failed  to  bring  about  a  similar 
renal  hypertrophy.  Retrogression  in  the  size  of  the 
kidneys  was  not  observed  on  changing  from  a  diet 
rich  in  protein  to  one  poor  in  protein. 

C.  R.  Harington. 

Nutritional  protein  value  of  beef  liver,  heart, 
and  kidney.  II.  H.  Mitchell  and  J.  R.  Beadles 
(J.  Biol.  Chem.,  1927,  71,  429 — 435).— As  determined 
on  rats,  the  biological  values  of  the  proteins  of  beef 
liver,  heart,  and  kidney  are  closely  similar  to  one 
another,  being  somewhat  higher  than  the  values  for 
beef  and  pork  muscle,  but  lower  than  that  of  milk 
protein.  C.  R.  Harington. 

Nutritive  value  of  plastein.  H.  H.  Beard  (J. 
Biol.  Chem.,  1927,  71,  477 — 480). — Good  growth  was 
obtained  in  white  mice  which  received  the  whole  of 
their  nitrogen  in  the  form  of  plastein,  prepared  by  the 
method  of  Wasteneys  and  Borsook  (A,,  1925,  i,  102). 

C.  R.  Harington. 
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Specific  dynamic  action  of  food.  V.  Influence 
of  sodium  phosphate  on  gaseous  exchange  after 
ingestion  of  meat.  J.  Abelin  and  B.  Kobori 
(Biochem.  Z,,  1927,  180,  211 — 217). — The  increase  in 
gaseous  exchange  in  rats  on  ingestion  of  meat  is  con¬ 
siderably  decreased  by  adding  sodium  phosphate  to 
the  food,  an  action  analogous  to  the  effect  on 
carbohydrate  metabolism  (cf.  A.,  1926,  539). 

P.  W.  Clutterbuck. 

Tryptophan  feeding.  I.  C.  S.  Hicks  (Austral. 
J.  Exp.  Biol.,  1926,  3,  193 — 202). — A  diet  lacking  in 

tryptophan  causes  a  falling  off  in  heat  production 
commensurate  only  with  starvation  wasting.  Respir¬ 
atory  exchange  measurements  furnish  no  evidence 
that  this  amino-acid  is  required  for  the  elaboration 
of  the  thyroid  hormone.  Tryptophan  added  to  a 
synthetic  diet  differs  in  its  action  from  that  present 
in  a  normal  protein  diet.  An  addition  of  2%  or  more 
of  tryptophan  per  100  g.  of  protein  produces  toxic 
symptoms.  W.  Robson. 

Feeding  she-goats  with  glycine  as  a  substitute 
for  protein.  J.  Williger  (Biochem.  Z.,  1927,  180, 
156 — 192). — Glycine  cannot  replace  protein  in  the 
diet.  By  feeding  glycine,  the  percentage  of  dry 
matter  of  the  fseces  is  increased  and  a  considerable 
amount  of  nitrogen  is  retained  probably  as  ammonia 
in  the  blood.  Only  in  one  case  was  a  stimulation  of 
the  mammary  gland  found,  the  fat  of  the  milk  being 
increased  for  from  2  to  3  days. 

P.  W.  Cltjtterbuck. 

Quantitative  law  of  minimal  nitrogen  usage. 
E.  F.  Terroine  and  H.  Matter  (Compt.  rend.,  1927, 
184,  166 — 168). — Finding  that  the  minimal  nitrogen 
usage  bears  a  constant  relation  to  calories  produced, 
the  authors  have  enunciated  the  following  law : 
the  minimal  nitrogen  usage  in  the  adult,  per  unit 
body-weight,  is  directly  proportional  to  the  minimal 
intensity  of  heat  production.  W.  Robson. 

Behaviour  of  2  :  5-diketopiperazines  in  the 
animal  body.  E.  Abdbrhalden  and  S.  Buadze 
(Z.  physiol.  Chem.,  1927,  162,  304— 314).— Glycyl- 
a-alanyl  anhydride  and  dl-leucylglycyl  anhydride  were 
administered  per  os  to  a  dog.  The  former  could  not 
be  detected  unchanged  in  the  urine,  but  glyeyl- 
d -alanine  was  present,  indicating  the  decomposition 
of  this  anhydride  in  the  body.  After  feeding  with 
dMeucylglycyl  anhydride,  in  keto-  and  enol-forms, 
four  fifths  of  the  amount  given  were  recovered  from 
the  urine,  and  small  amounts  were  detected  in  the 
faces.  The  anhydride  could  be  detected  in  the  blood 
1  hr.  20  min,  after  feeding,  was  at  a  maximum  after 
5  hrs.,  and  disappeared  in  8  hrs.  The  significance 
of  these  results  in  relation  to  the  structure  of  proteins 
is  discussed.  A.  Worm  all. 

Changes  of  metabolism  under  various 
conditions.  I.  Influence  of  adrenaline  and 
pilocarpine  on  the  excretion  of  nitrogenous 
substances.  II,  Influence  of  potassium  and 
calcium  on  the  excretion  of  nitrogenous  sub¬ 
stances.  L.  Pincussen.  (Biochem.  Z.,  1927,  180, 
132—135,  136— 140).— I.  [With  A.  Walter.]— 
Injection  of  adrenaline  in  rabbits  causes  an  increase 
in  the  urea-nitrogen  (expressed  as  a  percentage  of 


the  total  nitrogen),  whilst  injection  of  pilocarpine 
appears  slightly  to  decrease  it. 

II.  [With  E.  Coelho.] — In  rabbits  on  a  diet  poor 
in  calcium,  injection  of  calcium  causes  an  increase  in 
urea-nitrogen  excreted,  but  injection  of  potassium 
has  little  effeet.  P.  W.  Clutterbuck. 

Blood  changes  in  strychnine  convulsions. 
J.  von  Mik6  and  T.  Pala  (Arch.  exp.  Path.  Pharm., 
1927,  119,  273 — 284). — In  strychnine  convulsions, 
the  blood  calcium  rises  25 — 30%  above  the  normal. 
The  red  corpuscles  increase,  but  the  oxygen  saturation 
and  carbon  dioxide  content  of  the  blood  fall. 

R.  K.  Cannan, 

(/--Morphine.  Separation  and  determination  of 
morphine,  (/--morphine,  and  related  substances. 
A.  K.  Balls. — See  this  vol.,  264. 

Local  anaesthetics  and  antipyretics  of  the 
thiophen  series.  H.  Steidle  (Arch.  exp.  Path. 
Pharm.,  1927,  120,  100 — 119). — Substitution  of  the 
benzoyl  group  in  cocaine,  eucaine,  and  stovaine  by 
the  radical  of  thiophen-2-earboxylie  acid  and  the 
addition  of  the  latter  group  to  quinine  and  p-phenet- 
idine  reduced  the  toxicity  of  these  substances  without 
notably  changing  their  pharmacological  activity. 

R.  K.  Cannan. 

Alcohol  poisoning.  II.  E.  Keeser  and  I. 
Keeser  (Arch.  exp.  Path.  Pharm.,  1927,  119,  285 — 
290). — In  contrast  to  chronic  poisoning,  there  is  no 
disturbance  of  protein  metabolism  in  acute  poisoning 
with  alcohol.  One  hr.  after  administering  110  c.c.  of 
alcohol  there  was  a  fall  in  the  cholesterol,  phosphatides, 
and  fatty  acids  and  bile  pigment  in  the  serum,  followed 
in  10  hrs.  by  an  excessive  rise  above  normal.  In 
acute  poisoning  there  was  an  increased  activity  of  the 
lipase,  phosphatase,  catalase,  and  oxydase  of  the 
serum.  In  chronic  poisoning,  the  activity  of  these 
enzymes  (with  the  exception  of  phosphatase)  was 
decreased.  R.  K.  Cannan, 

Depression  of  oxidative  metabolism  and 
recovery  from  dilute  potassium  cyanide 
poisoning.  Antagonistic  and  additive  effects  of 
anaesthetics  and  potassium  cyanide.  J.  W. 
Buchanan  (J.  Exp.  Zool.,  1926,  44,  285 — 306; 
307 — 325). — Four  lirs.’  exposure  of  Planaria  doroto- 
cephaJa  to  dilute  potassium  cyanide  solution  depressed 
the  oxygen  consumption  to  a  constant  minimum  level ; 
removal  of  the  cyanide  caused  the  oxygen  consump¬ 
tion  to  rise  above,  and  then  to  reach  the  normal  value. 
The  depressive  action  is  probably  largely  physical. 
There  is  no  evidence  for  the  reconstitution  of  a 
residual  substance  containing  oxygen  or  for  the 
accumulation  of  oxidisable  substances  during  depres¬ 
sion.  With  dilute  cyanide  solutions,  ethyl  ether  and 
ethyl  alcohol  are  protective ;  the  action  of  more 
concentrated  cyanide  solutions  is  accelerated  by 
ethyl  ether.  Chemical  Abstracts. 

Toxicological  detection  of  hydrocyanic  acid. 
G.  Sensi  and  M.  Revello  (Annali  Chim.  Appl.,  1926, 
16,  603 — 611). — Hydrocyanic  acid  is  not  detectable 
in  the  animal  organism  if  administered  in  quantities 
just  sufficient  to  cause  death.  When  poisoning  is 
effected  by  means  of  gaseous  hydrogen  cyanide, 
detection  of  the  latter  is  impossible,  since  the  quantity 
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absorbed  never  exceeds  the  minimum  fatal  dose.  If 
the  body  is  examined  shortly  after  death,  the  tests 
give  positive  results  if  at  least  three  times  the  fatal 
dose  is  administered,  but  otherwise  four  times  this 
dose  is  necessary  to  ensure  response.  In  any  case, 
the  poison  does  not  remain  in  the  organism  later  than 
the  twentieth  day  after  death.  T.  H.  Pore. 

Spectroscopic  detection  of  hydrocyanic  acid  in 
blood.  G.  Sensi  (Annali  Chim.  Appl.,  1926,  16, 
612 — 622 ;  cf.  preceding  abstract). — Robert's  reaction 
(A.,  1892,  361)  and  Sehonbein’s  reaction  for  the 
spectroscopic  detection  of  hydrocyanic  acid  in  blood 
are  positive  only  when  the  poison  is  detectable  also 
by  chemical  tests.  They  serve,  however,  as  control 
tests,  Schonbein’s  reaction  being  more  sensitive  than 
that  of  Robert .  T.  H.  Pope. 

Toxicology  of  lead  and  its  compounds.  P.  W. 
Danckwortt  and  W.  Ude  (Arch.  Pharm.,  1926,  264, 
712 — 740). — The  increasing  risk  of  lead  poisoning  in 
cattle  due  to  weed-killers  and  insecticides  (cf.  Danck- 
wortt,  Deuts.  Tierarztl.  Woch.,  1926,  34,  639), 
fumes  from  smelting-works,  and  lead-containing 
effluents  has  led  to  a  survey  of  methods  for  the 
determination  of  small  quantities  of  lead  in  bio¬ 
logical  material,  and  an  improved  method  is  described. 
The  minced  organs  (400 — 500  g.)  are  treated  with 
sufficient  pure  nitric  acid  to  cover  about  half  the  mass. 
The  mixture  is  kept  for  some  time  and  is  then  heated 
on  the  water-bath  until  all  organic  matter  except 
fat  is  destroyed.  Troublesome  frothing  takes  place 
if  the  mixture  is  heated  immediately.  The  solution 
is  evaporated  to  a  syrup  in  a  silica  capsule  (porcelain 
cannot  be  used,  as  it  always  gives  up  traces  of  lead), 
and  this  syrup  is  gently  evaporated  to  dryness,  dilute 
nitric  acid  being  added  from  time  to  time  to  facilitate 
the  process.  After  repeated  evaporation  to  dryness, 
the  ash,  which  must  not  have  been  overheated  or  lead 
may  have  been  lost,  is  dissolved  in  dilute  nitric  acid. 
The  lead  is  precipitated  as  sulphide  and  determined 
by  the  chromate  method,  or,  if  traces  only  are  present, 
by  the  “  triple-nitrite  test  ”  (cf.  Fairhall,  A.,  1922, 
ii,  659;  1924,  ii,  61).  From  nitric  acid  weaker  than 
Nj 3,  lead  sulphide  is  quantitatively  precipitated,  and 
the  precipitation  of  small  quantities  is  facilitated  by 
adding  10  mg.  of  copper  to  the  solution.  Quantities 
as  small  as  1  mg.  of  lead  per  100  g.  of  oxygen  can  be 
determined  (ef.  Geilmann  and  Holtje,  ibid.,  1926,  591). 

Using  the  above  methods,  lead  poisoning  has  been 
studied  experimentally  in  dogs.  Lead  is  disseminated 
in  all  the  organs  in  varying  amounts.  The  curative 
action  of  various  substances,  administered  by 
intravenous  injection,  has  also  been  investigated. 
Colloidal  silica  is  useless.  Sodium  sulphate  and 
potassium  iodide  are  possibly  useful,  but  relapses 
may  occur.  The  best  medicament,  which  is  useful 
also  as  a  prophylactic,  is  colloidal  sulphur. 

The  properties  and  composition  of  the  soil  of 
certain  areas  in  the  Innerste  valley  and  the  com¬ 
position  of  certain  well-waters  were  investigated. 
Adsorption  of  lead  by  the  soil  is  independent  of  the 
phosphoric  acid  content.  W.  A.  Silvester. 

Anticoagulant  power  of  certain  dyes  and 
arsenic  compounds.  G.  Lefrott  (Compt.  rend., 
1927,  184,  241 — 243). — Malachite-green  in  very  small 


quantities  has  a  powerful  antic oagulating  influence 
on  blood.  Fuchsino  and  crystal- violet  are  somewhat 
less  effective,  and  only  a  slight  effect  is  observed  with 
methylene-  and  toluidine-blues.  Under  similar  con¬ 
ditions,  phenylarsenates  have  no  action,  but  the 
compound  “  Bayer  205  ”  is  a  strong  anticoagulant. 
It  is  suggested  that  the  presence  of  several  amino- 
groups,  either  free  or  substituted,  in  the  compound 
is  necessary  to  render  it  anticoagulant. 

J.  W.  Baker, 

Effects  of  salts  on  the  penetration  of  brilliant- 

cresyl-blue  into  Nitella.  M.  Irwin  (J.  Gen. 
Physiol.,  1927,  10,  425 — 436). — Cells  of  Niiella 
previously  exposed  to  solutions  of  salts  containing 
univalent  cations  are  penetrated  less  readily  by 
brill iant-cresyl-blue  when  subsequently  immersed  in 
a  solution  of  this  dye  in  a  borate  buffer  mixture. 
Salts  with  bivalent  and  tervalent  cations  do  not 
produce  this  effect,  but  rather  neutralise  the  effect 
of  the  univalent  cations.  W.  0.  Kermack. 

The  two  components  of  malt  diastase.  E. 
Ohlsson  (Compt.  rend.  Trav.  Lab.  Carlsberg,  1926, 
16,  [7],  1 — 68).— In  accordance  with  modern  usage, 
the  two  enzymes  present  in  malt  (cf.  A.,  1923,  i,  620) 
have  been  renamed  dextrinogenamylase  and  saccharo- 
genamylase.  In  a  filtrate  from  green  malt,  pu  4*20, 
dialysed  against  distilled  water,  the  activity  of  saceharo- 
genamylase  is  reduced  to  about  half  and  that  of 
dextrinogenamylase  to  1 — 2%  of  its  former  value. 
The  preparation  of  a  solution  of  one  enzyme  free  from 
admixture  of  the  other  is  described.  Results  obtained 
with  such  solutions  indicate  that  there  is  present  in 
the  malt  some  substance — protein  in  character — 
which  has  an  inhibitory  effect  on  dextrinogenamylase. 
The  activity  of  this  substance  is  destroyed  by  heat, 
is  dependent  on  the  pa  of  the  medium,  and  shows 
minimum  activity  at  pn  5 — 5*5.  The  optimum 
activity  of  saccharogenamylase  occurs  in  the  zone 
pa  4 — 5*75,  whilst  that  of  dextrinogenamylase  is  at 
Pa  5*5 — 6*0.  The  relationship  of  the  activities  of 
these  enzymes  to  the  modem  theories  of  starch 
hydrolysis  is  discussed.  W.  Robson. 

Enzyme  action.  XXXIX.  Lipase  actions  of 
extracts  of  the  whole  mouse  at  different  ages. 
R.  G.  Falk  and  H.  M.  Roves  (J.  Gen.  Physiol.,  1927, 
10, 359 — 368). — The  relative  ester-hydrolysing  actions 

of  an  extract  of  a  whole  mouse  tested  on  a  series  of 
simple  esters  varies  according  to  the  age  of  the  mouse. 
The  action  of  extracts  of  embryo  mice  is  similar  to 
that  of  embryo  rats  or  rat  tumour,  and  not  to  that  of 
a  mouse  carcinoma,  whilst  the  extracts  of  adult  mice 
and  rats  are  similar  in  lipase  activity. 

W.  O.  Rermack. 

Oxidation-reduction  potential  of  the  luciferin- 
oxyluciferin  system.  E.  R.  Harvey  (J.  Gen. 
Physiol.,  1927,  10,  385 — 393). — The  oxidation-reduc¬ 
tion  potential  of  the  system  luciferin-luciferase 
appears  to  lie  between  that  of  sodium  anthraquinone- 
2  :  6-disulphonate  (E0‘=— 0*22  at  pa  7*7)  and  that  of 
quinhydrone  (230—  +0*24  at  Pn7*7).  The  system 
luciferin-luciferase  does  not  appear  to  be  truly 
reversible,  since  it  is  always  unaffected  at  an  oxidation- 
reduction  potential  lying  between  the  above  two 
values,  although  any  reducing  agent  stronger  than 
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the  anthraquinonedisulphonate  will  reduce  the  oxidised 
form  and  any  oxidising  agent  stronger  than  quin- 
hydrone  will  oxidise  the  reduced  form.  Although 
luciferin  is  readily  oxidised  in  absence  of  oxygen  by 
many  reagents  and  is  also  oxidised  at  a  high  tem¬ 
perature  by  oxygen  in  absence  of  luciferase,  lumin¬ 
escence  is  always  absent  except  when  oxidation  takes 
place  by  oxygen  in  presence  of  luciferase. 

W.  0.  Kebmack. 

Acceleration  of  enzymic  synthesis  of  proteins 
by  lipoidal  emulsions.  H.  R.  Mabston  (Austral. 
J.  Exp.  Biol.,  1926,  3, 233 — 236). — Colloidal  emulsions 
of  egg -fat  greatly  increase  the  reaction  velocity  of  the 
re-synthesis  of  protein  from  its  digestion  products  by 
trypsin.  W.  Robson. 

Stages  of  the  peptic  hydrolysis  of  egg-albumin. 

J.  McFablane,  V.  E.  Dttnbab,  H.  Bobsook,  and 
H.  Wasteneys  (J.  Gen.  Physiol.,  1927,  10,  437 — 
450).— The  method  of  protein  fractionation  of  Bor- 
sook  and  Wasteneys  (cf.  A.,  1925,  i,  97)  has  been 
applied  to  the  products  of  peptic  digestion  of  egg- 
albumin  by  pepsin  at  pn  1-6.  The  amounts  of  the 
fractions  present  at  various  times  up  to  168  hrs.  have 
been  followed  in  detail.  It  is  concluded  that  the 
process  of  peptic'  hydrolysis  consists  of  a  primary 
stage  during  which  the  original  protein  is  split  directly 
into  fragments  belonging  to  the  various  protein 
fractions,  and  a  secondary  stage,  during  which 
proteose  and  subproteose  fractions  are  slowly  split 
up  into  simpler  fragments.  Although  acid  meta¬ 
protein  is  formed  from  egg-albumin  by  the  action  of 
acid,  it  appears  that  this  is  not  an  essential  step 
during  peptic  hydrolysis  since  such  acid  metaprotein 
is  less  readily  hydrolysed  than  the  denatured  protein 
itself.  W.  0.  Kebmack. 

Autodestruction  of  pepsin  in  relation  to  its 
ionisation.  A.  M.  Gottldinq,  H.  Bobsook,  and  H. 
Wasteneys  (J.  Gen.  Physiol.,  1927,  10,  451—467).— 
The  destruction  of  pepsin  at  a  definite  hydrogen-ion 
concentration  is  found  to  follow  the  law  of  unimole- 
cular  reaction.  There  is  evidence  that  pepsin  is  a 
univalent  acid  (pk— 6-85)  or  a  base  (pk~ 7-39).  In 
the  first  case,  the  dissociated  ions  alone  are  regarded 
as  undergoing  destruction,  whilst  in  the  second  case 
only  the  undissociated  molecule  would  be  destroyed. 
The  rate  of  destruction  of  pepsin  increases  rapidly 
with  the  hydroxyl- ion  concentration.  In  these 
experiments,  the  active  pepsin  was  determined  by 
allowing  it  to  act  for  a  given  time  on  albumin  at 
pn  1-6,  precipitating  with  trichloroacetic  acid,  and 
determining  the  nitrogen  content  of  the  filtrate. 

W.  0.  Kebmack. 

Influence  of  bile  on  tbe  digestion  of  protein 

by  pancreatic  juice.  S.  Matsukuha  (Proc.  Imp. 
Acad.  Tokyo,  1926,  2,  447 — 448). — Digestion  of 

protein  by  pancreatic  juice  in  presence  of  duodenal 
extract  begins  most  quickly  in  absence  of  bile,  which 

inhibits  digestion  during  the  first  few  hours,  but 
appears  to  be  necessary  for  prolonged  digestion. 

J.  M.  Gulland. 

Tyrosinase-tyrosine  reaction.  VI.  Production 
from  _  tyrosine  of  5  :  6-dibydroxyindole  and 
5  :  6-dihydroxyindole-2-carboxylic  acid — tbe  pre¬ 
cursors  of  melanin.  H.  S.  Rapeb  (Biochem.  J., 


1927,  21,  89 — 96). — Tyrosine  was  incubated  with 
tyrosinase  at  pa  6—6*5  for  several  hrs.  After  com¬ 
pletely  precipitating  the  enzyme  with  acetic  acid 
from  the  resulting  red  solution,  the  latter  was 
allowed  to  remain  in  an  atmosphere  of  hydrogen 
until  it  turned  pale  brown.  The  concentrated  solution 
was  then  methylated  with  methyl  sulphate  under 
hydrogen  and  the  crystalline  5 : 6-dimethoxyindole,  m.p. 
154 — 155°,  was  extracted  with  ether  from  the  reaction 
mixture.  It  was  identical  with  the  synthetic  com 
pound.  In  the  methylated  alkaline  solution,  traces 
of  5  :  6 - dimelhoxyindole-2-carboxyli c  acid,  m.  p.  202°, 
were  found.  This  latter  acid,  which  was  identical 
with  tho  synthetic  compound,  predominates  if  the 
red  solution  is  decolorised  with  sulphurous  acid. 
5 : 6-Dimethoxyindole  was  also  prepared  as  above 
from  the  red  substance  obtained  by  treating  3  :  4- 
dihydroxyphenylalanine  with  tyrosinase  (cf.  A.,  1926, 
977).  The  red  pigment  produced  from  tyrosine  is 
probably  the  5  :  6-quinone  of  dihydroindole-2-earb- 
oxylic  acid.  S.  S.  Zilva. 

Tbe  uricolytic  enzyme.  I.  Liver  perfusions. 
II.  Destruction  of  uric  acid  by  ammonia.  A. 
ScHiTTENitELM  and  F.  Chbometzka  (Z.  physiol. 
Chem.,  1927,  162,  188—202,  203— 218).— I.  The 
surviving  livers  of  the  rabbit,  dog,  and  pig  oxidise 
uric  acid  to  allantoin.  Perfused  human  liver  can  also 
decompose  uric  acid,  but  no  definite  decomposition 
products  could  be  isolated. 

II.  The  preparation  of  enzyme  extracts  from  dried 
ox  liver  by  Willstatter’s  methods  is  described,  the 
processes  involving  extraction  by  glycerol,  washing, 
adsorption  on  various  precipitates  and  colloids,  and 
dialysis.  Ammonia  itself  has  a  uricolytic  action,  but 
the  uricolytic  power  of  such  extracts  is  not  due  solely 
to  ammonia.  A.  Wobmall. 

Products  of  oxidation  of  uric  acid  by  hydrogen 
peroxide.  F.  Chbometzka  (Z.  physiol.  Chem., 
1927, 162,  219 — 222). — The  acceleration  by  ammonia 
of  the  oxidation  of  uric  acid  to  allantoin  by  oxygen 
(cf.  preceding  abstract)  is  not  observed  with  other 
amines.  Methyl-,  ethyl-,  and  trimethyl-amine  have 
no  similar  catalytic  action,  when  tested  at  pn  8  for 
24  hrs.  at  38°  with  a  stream  of  air  passing  through  the 
solution.  These  amines  in  33%  solution  oxidise  uric 
acid  to  allantoin  if  they  are  previously  heated  gently 
with  hydrogen  peroxide.  This  uricolysis  may  be  due 
to  some  hydrogen  peroxide  remaining  after  the  re¬ 
action,  since  hydrogen  peroxide  will  effect  the  same 
oxidation.  A.  Wobmall. 

Preparation  of  yeast-juice  by  Buchner's 
method.  A.  Habden  and  F.  R.  Henley  (Biochem. 
J.,  1927,  21,  196— 197).— In  preparing  yeast  juice  by 
the  grinding  method  from  English  top-yeast,  it  is 
usually  advantageous  to  preserve  the  ground  mass 
for  2  hrs.  at  air  temperature  before  pressing  out  the 
juice.  Preservation  of  the  expressed  yeast-juice  does 
not  produce  the  same  effect.  S.  S.  Zilva. 

Growth  of  yeast.  III.  Influence  of  volume  of 
medium  employed.  G.  L.  Peskett  (Biochem.  J., 
1927,  21,  104—110)  . — The  conclusions  previously 
arrived  at  by  the  author  (A.,  1925,  i,  1011)  were  not 
justified  by  the  results  reported  at  that  time.  A 
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reinvestigation  of  the  problem,  however,  leads  to  the 
same  conclusions.  S.  S.  Zilva. 

Influence  of  hydrogen-ion  concentration  on 
alcoholic  fermentation.  VI.  E.  Haggle  nd  and 
T.  Rosenqyist  (Biochem.  Z,,  1927,  180,  61 — 64). — 
Further  experiments  on  the  fermentation  of  pyruvic 
acid  (cf.  A.,  1926,  543)  confirm  that  the  activity  of 
carboxylase  completely  disappears  in  faintly  alkaline 
solution.  The  pH-activity  curves  rise  very  rapidly 
near  the  neutral  point  and  then  flatten  out  over  the 
optimal  range  of  pn  3-6 — 6.  P.  W.  Clutterbuck. 

Reductase  (hydrogenase)  of  yeast.  V.  H. 
von  Euler  and  R.  Nilsson  (Z.  physiol.  Chem.,  1926, 
162,  72 — 84). — The  ability  of  washed  dried  yeast 
to  reduce  methylene-blue  is  restored  by  the  addition 
of  a  hydrogen  donator  and  a  co-reductase  preparation, 
but  is  not  restored  by  the  addition  of  a  hydrogen 
donator  alone  (sodium  succinate).  Both  reductase 
and  co-reductase  (wash-water  or  “  Kochsaft  ”)  must 
be  present.  Fermentation  sodium  hexosephosphate 
appears  to  be  a  better  hydrogen  donator  for  yeast 
reductase  than  sodium  succinate.  The  activating 
power  of  hexosephosphate  is  not  due  to  the  products 
of  its  hydrolysis  by  phosphatase.  H.  D.  Kay. 

Pyruvic  acid  as  an  intermediate  product  of 
alcoholic  fermentation.  G.  Rimini  (Annali  China. 
Appl.,  1926,  16,  488 — 490). — Traetta-Mosca’s  results 
(A.,  1926,  978)  may  indicate  the  formation  of  pyruvic 
acid  in  small  proportion  during  the  alcoholic  ferment¬ 
ation  of  dextrose,  but  by  no  means  prove  that  this 
acid  is  a  product  intermediate  between  dextrose 
and  alcohol.  The  fermentation  of  10%  dextrose 
solution  by  fresh  distillery  yeast  in  presence  of  rather 
more  brucine  than  is  necessary  to  keep  the  liquid 
saturated  with  this  base  gives  practically  the  theor¬ 
etical  yield  of  alcohol.  It  was  not  found  possible 
to  crystallise  any  salt  of  brucine  from  the  fermented 
liquid  after  evaporation.  T.  H.  Pope. 

Specific  activators  of  fermentation  enzymes. 
I.  H.  von  Euler  and  R.  Nilsson  (Z.  physiol.  Chem., 
1927, 162,  264 — 271 ;  cf.  this  vol.,  77). — The  stability 
of  co-zymase  and  co-reductase  at  high  temperatures 
is  studied,  and  these  activators  show  a  marked 
similarity  in  this  respect.  After  heating  at  100°  for 
j  |  hrs.,  a  highly  purified  co-zymase  preparation 
retained  4-8%  of  the  original  co-zymase  power  and 
5-7%  of  the  co-reductase  value.  After  heating  for 
1  hr.  at  90°,  the  figures  were  31%  in  each  case.  No 
alteration  in  pH  occurred  in  these  heating  processes. 
Dried  bottom  yeast  loses  on  washing  both  co-zymase 
and  co-reductase,  whilst  washed  dried  top  yeast 
retains  its  co-zymase,  but  loses  most  of  its  power  to 
reduce  methylene-blue.  This,  however,  is  not  due 
to  the  loss  of  the  co-enzyme,  but  to  removal  of  the 
hydrogen  donators,  since  methylene-blue  can  be  re¬ 
duced  if  a  hydrogen  donator  (hexosephosphate)  is 
added.  A.  Wormall. 

Enzymes,  co-enzymes  and  biocatalysts  in 
coproporphyrin-rich  yeasts.  II.  H.  von  Euler 
and  H.  Fink  (Z.  physiol.  Chem.,  1927,  162,  272 — 
303 ;  cf.  A.,  1926,  1176). — There  is  no  close  relation¬ 
ship  between  increases  in  invertase  and  porphyrin, 
since  the  former  may  increase  five-fold  with  no  marked 


rise  in  the  content  of  the  latter.  Top  and  bottom 
yeasts  behave  differently  after  preliminary  treatment 
with  porphyrin;  in  the  former  case,  the  quantity  of 
invertase  is  greatly  diminished,  whilst  in  the  latter 
there  is  a  rise  up  to  two-  or  three-fold.  Glycogen 
storage  takes  place,  but  the  increase  is  about  the  same 
with  top  and  bottom  yeasts.  The  observation, 
reported  in  the  first  paper,  that  after  drying,  the  co¬ 
enzymes  of  copro-yeasts  were  not  extracted  by 
washing,  is  investigated  further.  After  “  regener¬ 
ation  ”  of  the  copro-yeast  in  beer  wort,  the  co¬ 
enzyme  was  again  removed  by  water.  The  relation 
between  coproporphyrin  and  the  co-enzyme  (co- 
reductase)  is  discussed.  The  copro-yeasts  used 
contain  0-06 — 0-25  mg.  of  coproporphyrin  per  30  g.  of 
fresh  yeast.  The  absorption  bands  of  cytochrome 
could  be  observed  to  a  varying  extent  with  extracts 
of  copro-yeasts,  and  these  yeasts  contain  more  total 
pyrrole  colouring  matter  (coproporphyrin -fhsemo- 
chromogen)  than  do  ordinary  yeasts.  The  relation¬ 
ship  between  porphyrin-  or  cytochrome-formation 
and  the  type  of  nitrogenous  nutrients  supplied  is 
studied  and  briefly  discussed.  A.  Wormall. 

Action  of  yeast  on  sugars  rendered  optically 
inactive  by  dilute  alkalis.  A.  Fernbaoh,  M. 
Schoen,  and  M.  Mori  (Compt.  rend.,  1927, 184, 168 — 
170).- — The  action  of  the  yeast  of  Saute rne  differs 
from  that  of  beer  yeast  on  sugars  rendered  optically 
inactive  by  dilute  alkalis;  thus  with  dextrose  the 
products  are  dextrorotatory  in  the  former  case  and 
lasvorotatory  in  the  latter.  W.  Robson. 

Fission  of  starcb  by  Saccharomyces  sake.  K. 
Sjoberg  (Z.  physiol.  Chem.,  1927,  162,  223 — 237). — 
Dihexosan,  amylobiose,  and  an  unidentified 
substance  ([a]g+172°)  were  isolated.  A.  Wormall. 

Soluble  enzymes  secreted  by  Hipnenomycetes  : 
antioxygenous  actions  superimposed  on  reducing 
actions.  L.  Lutz  (Compt.  rend.,  1927,  184,  173 — 
174). — Experiments  were  carried  out  to  verify  the 
hypothesis  that  the  addition  of  an  antioxygenous 
substance  to  a  reducing  medium  must  favour  re¬ 
ducing  actions  in  catalysing,  inversely,  oxidations 
brought  about  by  the  living  mycelium  of  Ilymeno- 
mycetes.  W.  Robson. 

Respiratory  intensity  of  Aspergillus  niger 
during  development.  A.  HAe  (Compt.  rend., 
1926,  183,  1351 — 1353). — A.  niger  is  cultivated  on 
media  containing  no  nitrogenoous  substances  or  on 
media  containing  no  nitrogen  or  carbohydrates. 
The  dry  weight  of  the  culture  falls  after  the  second 
or  third  day,  and  the  respiratory  intensity  falls  to 
one  tenth  its  original  value  by  the  ninth  day.  When 
there  are  no  carbohydrates  in  the  culture  medium 
the  respiration  intensity  is  about  one  half. 

L.  F.  Hewitt. 

Imitations  of  moving  amoebae,  infusoria,  and 
other  organic  and  cellular  structures  and  forms. 
A.  L.  Herrera  (Mem.  R.  Accad.  Lincei,  1926,  [vi], 
2,  195— 202).-— A  fuller  account  of  work  already  pub¬ 
lished  (A.,  1926, 435),  with  photographic  reproductions 
of  the  phenomena.  T.  H.  Pope. 

Reversible  gelation  and  fixation  of  tissues. 
M.  A.  van  Herwerden  (Proc.  K.  Akad.  Wetensch. 
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Amsterdam,  1926,  29,  975—978 ;  el.  ibid.,  1924,  27, 
867). — It  is  suggested  that  histological  fixation 
involves  an  irreversible  coagulation,  but  that  there 
is  a  gradual  transition  reversible  through  a  gelation  of 
protoplasm  to  complete  fixation.  If  Paramwcium 
aurdia  is  kept  in  1%  formaldehyde,  death  results, 
but  in  0-01 — 0-1%  solutions  a  solidification  occurs 
which  is  not  a  fixation,  but  a  reversible  gelation, 
since  conditions  return  to  normal  after  washing  the 
animals  in  ditch  water.  Similarly,  the  Brownian 
movement  of  another  protozoon,  AclinopJirys  sol ,  is 
stopped  by  adding  a  0-01%  formaldehyde  solution 
and  completely  restored  after  rinsing  out. 

J.  S,  Carter. 

Acids  as  intermediate  stages  in  the  oxidation 
of  sugars  by  fungi.  W.  Butkewitsch  (Jahrb. 
wiss.  Bot.,  1925,  64,  637 — 650). — Gluconic  and  citric 
acids  are  formed  apparently  directly  from  sugar  by 
Aspergillus  niger,  Citromyces  glaber,  Penicillium 
glaucum,  and  related  fungi.  Low  acidity  favours  the 
formation  of  gluconic,  and  high  of  citric  acid.  The 
general  occurrence  of  gluconic  acid  indicates  that 
it  is  a  normal  intermediate  product  in  the  aerobic 
oxidation  of  sugars.  Chemical  Abstracts. 

Dependence  of  the  amount  of  growth  of  fungi 
on  the  quantity  of  food  factors.  R.  Meyer  (Z. 
Pfianz.  Diing,,  1926,  A,  8,  121 — 163). — Alterations 
in  the  concentration  of  total  foodstuffs  (except  water) 
give  results  that  indicate  that  Mitscherlich’s  law 
(cf.  A.,  1911,  ii,  760)  can  be  applied  only  with  diffi¬ 
culty.  The  law  is  not  strictly  valid,  for  with  varying 
concentrations  of  ammonium  sulphate  as  the  source 
of  nitrogen  the  amount  of  growth  is  influenced  by 
the  hydrogen-ion  concentration,  whilst  with  sodium 
nitrate,  differences  in  growth  curves  are  obtained 
with  different  concentrations  of  sugar.  With  alter¬ 
ations  in  carbamide  concentration,  no  agreement 
with  the  law  is  found.  Variation  in  the  concentration 
of  phosphoric  acid  gives  better  agreement,  but  if 
the  concentrations  of  two  foodstuffs  are  varied,  the 
results  do  not  agree  with  the  law.  A.  Wormall. 

Conditions  for  symbiosis  of  nitrogen-fixing 
bacteria  and  maize.  G.  Truffaut  and  N.  Bezs- 
sonoff  (Compt.  rend.,  1926,  183,  1065—1067).— 
Maize  may  be  grown  on  a  solid  medium  containing 
no  nitrogen  if  inoculation  with  Clostridium  Pastoria- 
num,  Azotobacter  chroococcum,  A.  Vinelandii,  and 
Bacillus  Truffavli  be  made  after  germination,  if 
the  plants  are  exposed  to  bright  illumination  and 
grown  in  sand  containing  up  to  0-6  g.  of  iron  per  kg. 

L.  F.  Hewitt. 

Significance  of  gelatin  for  bacterial  growth. 
B.  S.  Platt  (Biochem.  J.,  1927,  21,  16—  IS).— 
Pneumococcus  does  not  grow  in  peptone-water,  but 
will  do  so  on  addition  of  gelatin.  Optimum  growth 
is  obtained  with  3%  gelatin.  Growth  can  also  be 
obtained  in  absence  of  peptone  on  media  containing 
15%  of  gelatin  solution  autoclaved  for  20  hrs.  and 
0-5%  of  sodium  chloride.  The  concentrated  wash¬ 
ings  of  commercial  gelatin  or  the  washed  gelatin  also 
induce  growth  in  peptone.  The  ash  of  “  Gold  Label  ” 
gelatin  and  of  the  washings  or  the  concentrated 
dialysatc  of  the  washings  promote  growth  of  pneumo¬ 
coccus  in  2%  washed  gelatin-peptone  media.  4%  of 


Ringer-Locke  solution  has  a  similar  effect.  Growth 
was  also  obtained  in  a  3%  gelatin-peptone  medium 
of  several  strains  of  Bacillus  diphtheria,  of  meningo¬ 
coccus,  and  of  streptococcus.  The  first  did  not  grow 
in  bouillon  or  peptone-water.  The  strains  of 
gonococcus  examined  would  not  grow  in  any  of-  these 
media.  S.  S.  Zilva. 

Effects  of  chemical  and  physical  changes  in 
environment  on  resting  bacteria.  J.  H.  Quastel 
and  W.  R.  Wooldridge  (Biochem.  J.,  1927,  21, 
148 — 168). — Resting  Bacillus  coli  was  exposed  to  the 
following  conditions  and  substances  and  its  activation 
of  a  number  of  compounds  determined  by  the  methyl¬ 
ene-blue  technique ;  changes  of  temperature  from 
that  of  liquid  air  to  77°,  changes  of  hydrogen-ion 
concentration  from  pa  2-2  to  pn  11,  varying  con¬ 
centrations  of  sodium  chloride  at  varying  pa  and  for 
different  times,  varying  concentrations  of  sodium 
nitrite  at  varying  pa  and  for  different  times,  methyl¬ 
ene-blue,  benzene,  toluene,  phenol,  ether,  chloroform, 
propyl  alcohol,  cydohexanol,  colloidal  ferric 
hydroxide,  and  dilute  solutions  of  cuprous  sulphate 
and  mercuric  chloride.  Selectivity  of  destructive 
action  on  the  activating  mechanisms  was  exhibited 
by  such  treatment.  A  step-by-step  degradation 
occurred .  The  order  of  sensitivity  or  of  disappearance 
of  the  mechanisms  was  approximately  the  same  in  all 
cases.  The  activations  of  the  sugars  appear  to  take 
place  at  the  more  fatty  or  lipoidal  fraction  of  the 
surface,  those  of  substances  such  as  succinic  acid, 
formic  acid,  etc.  at  the  less  lipoidal.  The  activation 
of  dextrose  as  a  hydrogen  donator  seems  also  to 
bring  about  glycolysis.  Inactivation  by  propyl 
alcohol,  cycZohexanol,  copper,  or  mercury  is  reversible. 
Sodium  hyposulphite  has  a  restorative  action.  The 
results  are  in  accordance  with  the  hypothesis  that  the 
activations  of  substrates  are  intimately  associated 
with  surface  structure  (cf.  A.,  1926,  434). 

S.  S.  Zilva. 

Peroxide  formation  by  pneumococcus  and 
its  relation  to  bacterial  oxidation-reduction 
reactions.  B.  S.  Platt  (Biochem.  J.,  1927,  21, 
19—25)  .—Aerated  cultures  of  pneumococcus  free 
from  catalase,  when  grown  on  gelatin-peptone,  pro¬ 
duce  considerably  less  hydrogen  peroxide  than  when 
grown  on  gelatin-bouillon.  There  is  no  corresponding 
difference  in  the  amount  of  growth  in  the  two  cases. 
Peroxide  is  not  produced  in  gelatin-bouillon  in 
appreciable  amounts  until  near  the  end  of  multiplic¬ 
ation  of  the  bacteria.  The  addition  of  sodium  lactate 
or  dextrose,  but  not  of  sodium  thiolactate  to  gelatin- 
peptone  cultures  of  pneumococcus  increases  the  pro¬ 
duction  of  hydrogen  peroxide  in  this  medium.  The 
rates  of  growth  of,  and  peroxide  formation  by, 
pneumococci  are  compared  under  various  conditions. 
It  is  suggested  that  lactic  acid  and  indirectly  dextrose 
function  as  hydrogen  donators  in  the  presence  of  the 
pneumococcus,  peroxide  being  formed  when  oxygen 
acts  as  hydrogen  acceptor,  S.  S.  Zilva. 

Cellobiose  fermentation  by  the  coli-aerogenes 
group.  S.  A.  Koser  (J.  Infect.  Dis,,  1926,  38, 
506 — 510). — In  the  fermentation  of  cellobiose,  the 
differentiation  of  intestinal  Bacillus  coli  and  the 
oerogenes-cloacae  group  is  distinct.  With  the  so-called 
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intermediate  forma  obtained  from  soil  a  correlation 
between  all  the  tests  is  not  obtained. 

Chemical  Abstracts. 

Mineral  nutrition  of  Bacillus  tuberculosis,  A. 
.Frouin  and  M.  Guillaumie  (Bull.  Soc.  Chim.  biol., 
1926,  8,  1151 — 1177). — The  only  mineral  elements 
essential  for  the  growth  of  B.  tuberculosis  are  sulphur, 
phosphorus,  potassium,  and  magnesium.  Potassium 
cannot  be  replaced  by  sodium,  caesium,  or  rubidium, 
nor  magnesium  by  calcium,  strontium,  or  the  rare 
earths.  The  growth  is  increased  by  sodium  vanadate 
in  a  glycerol  medium.  Salts  of  copper,  arsenic, 
manganese,  and  zinc  are  almost  without  action,  whilst 
those  of  calcium  reduce  the  yield.  The  effect  of 
salts  of  other  metals,  e.g.,  iron,  depends  very  largely 
on  the  other  conditions  of  the  medium.  The  con¬ 
stitution  of  the  ash  obtained  by  incineration  of  the 
bacilli  depends  on  the  reaction  of  the  medium  and 
the  other  conditions  of  growth,  as  well  as  on  the 
mineral  constituents  of  the  medium. 

W.  0.  Kermack. 

Carbon  nutrition  of  Bacillus  tuberculosis.  A. 
Frouin  and  M.  G uillaumie  (Bull.  Soc.  Chim.  biol., 
1926,  8,  1178 — 1197). — The  influence  of  the  addition 
of  glycerol,  certain  mono-,  di-,  and  tri-saccharides, 
and  of  salts  of  iron  on  the  weight  of  the  culture  of 
j B.  tuberculosis  obtained  when  grown  on  a  medium 
otherwise  standardised  has  been  investigated.  Gly¬ 
cerol,  dextrose,  and  trehalose  are  found  to  increase 
the  yield  of  culture.  Iron  salts  always  increase  the 
yield  in  a  glycerol  medium,  hut  in  a  dextrose  medium 
only  when  the  reaction  is  acid.  The  fat  content  of 
the  bacilli  is  greater  in  media  containing  glycerol  than 
in  those  containing  dextrose.  W.  0.  Kermack. 

Generality  of  the  distinction  between  two 
categories  of  fatty  matter  ;  constant  element 
and  variable  element.  P.  Belin  (Bull.  Soc.  Chim. 
bid.,  1926,  8,  1081 — 1102). — A  distinction  between 
the  two  categories  of  fatty  acids  can  be  drawn  in  the 
ease-  of  micro-organisms  as  in  higher  animals,  As- 
pergittus  niger  and  Timothy  grass  bacillus,  relatively 
poor  and  rich  in  fatty  matter,  respectively,  both 
show  varying  powers  of  synthesising  fats  from  the 
sugar,  hut  not  from  the  protein  of  the  medium. 
Alteration  of  the  medium  in  sugar  content  only  pro¬ 
duces  considerable  variation  in  the  fat  content 
(ef.  Terroine  and  Lobstein,  A.,  1923,  i,  633),  showing 
the  existence  of  a  variable  element.  Inanition  causes 
the  fatty  acid  content  of  A.  niger  to  fall  to  approxim¬ 
ately  1-37%  dry  weight,  a  value  independent  of  the 
initial  fat  content.  This  low  limit  (constant  element) 
is  irreducible  and  agrees  roughly  with  the  amount 
left  after  extraction  of  the  same  organisms  with 
carbon  tetrachloride  or  light  petroleum. 

A.  Wormall. 

Action  of  neon  light  on  bacteria.  A.  Philibert 
and  ,T.  Risler  (Oompt.  rend,  1926,  183,  1137 — 1139), 
— Cultures  of  staphylococcus.  Bacillus  diphtheria, 
pneumococcus,  and  streptococcus  are  sterilised  by 
exposure  to  the  light  of  a  neon  lamp  when  rendered 
sensitive  by  a  solution  of  methyl-violet,  in  periods 
ranging  from  1  to  30  min.,  whilst  neither  treatment 
alone  has  any  bactericidal  effect.  B.  coli  was 
unaffected.  When  eosin  or  methylene-blue  was  used 


in  place  of  methyl-violet,  sterilisation  did  not  occur 
even  after  exposure  for  1  hr.  J.  W.  Baker. 

Secondary  action  of  X-rays  on  micro-organ¬ 
isms.  J.  J.  Trill  at  (Compt.  rend.,  1926,  183, 
1304 — 1307).— Surface  cultures  of  Bacillus  prodigiosvs 
were  exposed  to  the  radiations  caused  by  X-rays 
impinging  on  metals.  The  effect  of  the  irradiation 
increases  with  the  atomic  number  of  the  metal. 
Thus  bactericidal  action  is  observed  in  10  min.  with 
bismuth,  lead,  gold,  and  platinum,  in  20  min.  with 
silver  and  tin,  and  in  35  min.  with  zinc,  copper,  nickel, 
and  iron.  Even  after  1  hr.,  aluminium  gives  practic¬ 
ally  no  effect.  The  phenomenon  is  ascribed  to  the 
fact  that  absorption  of  X-rays  by  elements,  and  hence 
emission  of  secondary  radiations,  increases  with  the 
fourth  power  of  the  atomic  number.  For  effective 
bactericidal  action,  the  metal  must  he  close  to  the 
culture.  L.  F.  Hewitt. 

Chemical  structure  as  affecting  the  staining 
and  therapeutic  properties  of  dyes.  R.  W. 
French  (Stain  Tech.,  1926,  1,  74— 77).— Toxicity 
resulting  from  the  oxidation  of  methyl  groups  in 
certain  therapeutic  dyes  seems  to  arise  from  the 
formaldehyde  produced ;  this  might  be  overcome  by 
ethylation  instead  of  methylation.  In  the  triphenyl- 
methane  series,  apparent  differences  in  staining  and 
bactericidal  value  appear  to  depend  on  differences 
in  chemical  structure .  A  rosaniline  base  is,  in  general, 
superior  to  pararosaniline  compounds. 

H.  W.  Dudley. 

Fluorescein  dyes  as  bacterial  stains,  par¬ 
ticularly  for  soil  preparations.  H.  J.  Conn  and 
W.  C.  Holmes  (Stain  Tech.,  1926,  1,  87— 95).— A 
discussion  of  the  relative  merits  of  13  members  of 
this  group  of  dyes  as  stains.  H.  W.  Dudley. 

Mechanism  of  stain  action  with  basic  dyes. 
W.  C.  Holmes  (Stain  Tech.,  1926,  1,  98 — 102). — 
The  chemical  theory  of  staining  is  discussed.  Addi¬ 
tive  compounds  as  well  as  salts  of  the  dyes  may  play  a 
part  in  the  reactions.  H.  W.  Dudley. 

Relation  of  age  of  bacteria  to  bacteriostatic 
properties  of  aniline  dyes.  J.  W.  Churchman 
(Stain  Tech.,  1926,  1,  103 — 104). — Cultures  of  organ¬ 
isms  (Bacillus  coli,  B.  prodigiosvs,  B.  subtilis,  and 
Staphylococcus  aureus )  become  less  resistant  to 
gentian-violet  as  their  age  increases.  This  holds  even 
for  organisms  which  are  undergoing  sporulation. 

H.  W.  Dudley. 

Chemical  nature  of  metaebromasy.  W.  C. 
Holmes  (Stain  Tech.,  1926,  1,  116 — 124). — The 
phenomena  of  metachromasy  are  analogous  to  the 
colour  changes  of  aqueous  solutions  of  the  dyes,  and 
probably  arise  from  tautomeric  changes  of  these 
substances.  H,  W.  Dudley. 

Thiazine  dyes  as  biological  stains.  I.  Staining 
properties  of  thionine  and  its  derivatives  as 
compared  with  their  chemical  structures.  R. 
Haynes  (Stain  Tech.,  1927  ,  2,  8—16). — Eight  ethyl 
and  methyl  derivatives  of  thionine  have  been  studied. 
A  general  correlation  exists  between  the  degree  of 
ethylation  or  methylation  of  the  compounds  and  their 
staining  properties.  Passing  down  the  series  from 
tetraethylthionine  to  thionine,  there  is  a  progressive 
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decrease  in  the  amount  of  green,  and  an  increase  in 
the  amount  of  red,  in  the  preparations ;  at  the  same 
time,  the  metachromatic  effects  and  the  intensity  of 
nuclear  staining  increase.  H.  W.  Dudley; 

Rdle  of  insulin  in  protein  metabolism.  N.  W. 
Janney  and  I.  Shapiro  (Arch.  Int.  Med.,  1926, 
38,  96 — 108). — In  fasting  persons  receiving  dextrose 
and  dextrose-insulin,  the  additional  fall  in  nitrogen 
output  represented  9-93 — 13-97%  of  the  nitrogen 
output  with  dextrose  alone.  There  was  also  a  fall 
in  blood-,  urea-,  and  non-protein-nitrogen.  The 
protein  tissues  are  regarded  as  the  seat  of  activity 
of  insulin.  Protein  sparing  by  carbohydrate  is 
increased  by  insulin.  Diabetes  may  be  a  result  of 
deficient  protein  metabolism. 

Chemical  Abstracts. 

Carbohydrate  metabolism.  II.  Influence  of 
methylglyoxal  and  other  possible  intermediaries 
on  insulin  hypoglycEemia.  W.  0.  Kermack,  C.  G. 
Lambie,  and  It.  H.  Slater  (Biochem.  J.,  1927,  21, 
40 — 45). — No  significant  difference  could  be  observed 
in  the  time  taken  to  recover  from  insulin  hypo- 
glycajmia  following  intravenous  dihydroxy  acetone 
administration  as  compared  with  dextrose  (cf. 
Campbell  and  Hepburn,  A.,  1926,  979 ;  Hewitt  and 
Reeves,  Lancet,  1926,  i,  703).  Methylglyoxal, 
sodium  pyruvate,  sodium  lactate,  glycerol,  sodium 
citrate,  and  rhamnose  do  not  cause  animals  to  recover 
from  insulin  hypoglycoemia.  The  first  two  com¬ 
pounds  appear  to  have  a  toxic  action. 

S.  S.  Zilva. 

Fate  of  deoxyglucose  in  the  rabbit.  L.  B. 
Winter  (Biochem.  J.,  1927,  21,  54 — 55).— The 
injection  of  deoxyglucose  into  rabbits  suffering  from 
convulsions  induced  by  the  administration  of  insulin 
does  not  effect  complete  recovery,  although  the  sub¬ 
sequent  administration  of  dextrose  restores  the 
animals.  Deoxyglucose  does  not  seem  to  be  meta¬ 
bolised  by  the  animal.  S.  S.  Zilva. 

Action  of  insulin.  I.  On  normal  animals. 
E.  Grape,  H.  Reinwein,  and  H.  Singer  (Arch.  exp. 
Path.  Pharm.,  1926,  119,  91 — 101). — Fragments  of 
liver  taken  from  an  animal  after  injection  of  insulin 
and  suspended  in  Ringer  solution  show  less  glyco- 
genolysis  than  do  fragments  from  the  same  animal 
before  the  injection  of  insulin.  W.  O.  Kermack. 

Action  of  insulin  on  the  permeability  of  the 
human  kidney.  H.  Elias  and  J.  Gudemann 
(Arch.  exp.  Path.  Pharm.,  1926,  119,  119 — 126). — 
In  the  normal  and  in  the  diabetic  subject,  the  minimum 
blood-sugar  concentration  at  which  dextrose  begins 
to  appear  in  the  urine  is  not  altered  by  the  injection 
of  insulin.  This  conclusion  is  true  whether  the 
raising  of  the  blood-sugar  concentration  is  effected 
by  either  peroral  or  intravenous  administration  of 
dextrose.  W.  O.  Kermack. 

Action  of  insulin  on  the  sugar,  phosphate, 
lactic  acid,  and  glycogen  contents  of  blood. 
A.  I.  Virtanen  and  H,  Karstrom  (Z.  physiol.  Chem., 
1926,  161,  218 — 244). — A  large  number  of  determin¬ 
ations  of  the  sugar,  phosphate,  lactic  acid,  and 
glycogen  of  the  blood  of  sheep  with  and  without 
insulin  are  tabulated  and  discussed  in  relation  to 


the  author’s  theory  of  the  mechanism  of  insulin  action 
(cf.,  A.,  1926,  760).  P.  W.  Clutterbucic. 

Phosphorus  distribution  in  muscle  and  liver 
under  different  conditions,  especially  under  the 
influence  of  hormones.  Y.  Oda  (J.  Biochem. 
[Japan],  1926,  6,  179 — 210). — Insulin  and  pituitrin 
separately,  but  not  together,  cause  an  increase  in  the 
water  content  of  the  muscles.  The  combined  phos¬ 
phate  and  total  phosphorus  increase  after  the  adminis¬ 
tration  of  insulin  or  dextrose,  both  in  muscle  and 
liver,  but  the  effect  of  simultaneous  administration 
is  not  a  summation.  Adrenaline  and  pituitrin  reduce 
the  amount  of  combined  phosphate  in  muscle  and 
liver ;  on  simultaneous  administration,  there  is 
antagonism  in  the  muscle,  but  neither  antagonism 
nor  synergism  in  the  liver.  Both  for  muscle  and 
liver,  insulin  and  adrenaline  or  insulin  and  pituitrin 
are  antagonistic  in  their  effect  on  the  combined 
phosphoric  acid.  The  curves  of  the  rate  of  autolytic 
splitting  of  phosphorus  are  different  for  muscle  and 
for  liver.  Chemical  Abstracts. 

Effect  of  quinine  and  of  some  hormone  prepar¬ 
ations  on  the  phosphoric  acid  hydrolysis  during 
autolysis  of  muscle  and  liver.  Y.  Oda  (J.  Bio¬ 
chem.  [Japan],  1926,  6,  367 — 382). — Insulin,  pituitrin, 
adrenaline,  and  quinine,  in  the  concentrations  used, 
have  no  effect  on  the  rate  of  phosphoric  acid  hydrolysis 
in  the  autolysing  muscle  or  liver-tissue. 

Chemical  Abstracts. 

Determination  of  the  hormone  content  of 
corpus  luteum  preparations.  Female  sex- 
hormones.  XI.  S.  Loewe  and  F.  Lange  (Arch, 
exp.  Path.  Pharm.,  1927,  120,  48 — 64). — Physio¬ 
logical  methods  are  described.  R.  K.  Cannan, 

Female  sex-hormones  (thelytropins).  XII. 
Oestrus-producing  substances  (thelykinins) 
obtained  from  the  vegetable  kingdom.  S. 
Loewe,  F.  Lange,  and  E.  Spohr  (Biochem.  Z.,  1927, 
180,  1 — 26). — A  substance  having  the  action  of 
thelykinin,  the  hormone  which  induces  the  mstrus 
cycle  in  mice,  is  found  in  vegetable  sources  and  its 
distribution  is  investigated.  Blossom  is  the  most 
abundant  source  of  plant  thelykinin,  female  willow 
catkins  containing  up  to  200  mouse  units  per  kg.  of 
fresh  material.  Vegetable  thelykinin  is  detected  also 
in  Nuphar  luteum.  The  separated  stigma  contains 
much  less  thelykinin  (less  than  14  mouse  units  per 
kg.  of  fresh  material)  than  the  whole  blossom.  Im- 
patiens  parviflora  and  Althaea  rosea,  after  removal  of 
the  blossom,  contain  only  minute  quantities  of  the 
hormone.  P.  W.  Clutterbuck. 

Growth-promoting  effect  of  irradiated  fat  in 
the  diet,  of  direct  irradiation,  and  of  cod-liver 
oil.  H.  Goldblatt  and  A.  R.  Moritz  (J.  Biol. 
Chem.,  1926,  71,  127 — 137). — Whilst  growth  in  young 
rats  on  a  diet  lacking  vitamins-A  and  -B  is  promoted 
to  an  equal  extent  by  addition  of  irradiated  fat  to 
the  diet  or  by  direct  irradiation  of  the  animals,  neither 
of  these  methods  is  so  efficacious  as  administration  of 
cod-liver  oil;  irradiation  does  not  prolong  the  life 
of  the  animals,  nor  does  it  prevent  the  occurrence  of 
xerophthalmia.  C.  R.  HaringtON. 

Fractionation  of  irradiated  cholesterol.  I. 
Chemical  observations.  M.  J.  Shear  and  B. 
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Kramer.  II.  Antirachitic  potency  of  fractions. 
B.  Kramer,  M,  J.  Shear,  and  D.  H.  Shelling  (J. 
Biol.  Chem.,  1926,  71,  213—220,  221— 233).— I. 
Cholesterol  was  irradiated  for  1 — 2  hrs.  with  ultra¬ 
violet  light ;  on  recrystallisation  of  the  product,  the 
mother-liquor  yielded,  on  evaporation,  5 — 10%  of  a 
yellow  oil,  of  which  about  40%  was  not  precipitated 
by  digitonin.  The  oil  gave  a  strong  reaction  with 
aniline  and  hydrochloric  acid,  as  well  as  the  Lieber- 
mann  Burchard  and  Salkowski  reactions  for  chol¬ 
esterol;  the  latter  reaction  was  not  obtained  with 
perfectly  pure  cholesterol. 

II.  The  above-described  oil  protected  young  rats 
against  rickets  when  fed  in  a  concentration  of  0-1% 
of  the  diet;  when  dissolved  in  cotton-seed  oil,  it 
retained  its  antirachitic  properties  during  storage 
for  2  months.  C.  It.  Harington. 

Glass  screens  for  transmission  of  anti¬ 
rachitic  light  radiations.  E.  M.  Luce  (J.  Biol. 
Chem.,  1926,  71,  187 — 190). — Growing  rats  were 
exposed  to  direct  sunlight  and  to  sunlight  filtered 
through  various  screens,  with  results  indicating  that 
light  of  wave-length  >300  [ig  fails  to  protect  from 
rickets,  whilst  ultra-violet  light  of  wave-length  240 — 
300  gut  is  as  strongly  antirachitic  as  full  sunlight. 

C.  11.  Harington. 

Is  antiscorbutic  effect  due  to  two  substances  ? 

N.  Bezssonoff  (Compt.  rend.,  1926,  183,  1309 — 

1310). — One  half  the  usual  dose  of  fresh  lemon  juice 
is  sufficient  to  protect  guinea-pigs  from  scurvy  if 
60  c.c.  of  milk  heated  at  120°  for  1  hr.  are  adminis¬ 
tered,  but  if  used  alone,  fresh  milk  is  necessary  for 
antiscorbutic  effect.  One  half  the  antiscorbutic 
effect  of  orange  juice  is  lost  on  heating  at  130°  for 
1  hr.  By  fractionation  with  lead  acetate,  a  crystalline 
product  is  obtained  from  cabbage,  which  in  a  dose  of 
40  mg.  will  protect  guinea-pigs  from  scurvy  when 
boiled  milk  is  administered  at  the  same  time,  whilst 
without  the  milk  160  mg.  are  without  effect.  The 
boiled  milk  may  be  replaced  by  1-5  c.c.  of  boiled  lemon 
juice.  It  is  therefore  suggested  that  vitamin-C  is 
in  reality  two  substances,  one  probably  derived  from 
the  other,  one  being  heat-stable  and  the  other  decom¬ 
posed  by  heating.  L.  F.  Hewitt. 

Water,  fatty  acid,  and  cholesterol  content  of 
suprarenal  glands  of  normal  and  scorbutic 

guinea-pigs.  L.  Randoin  and  A.  Michaux 
(Compt.  rend.,  1926,  183,  1055 — 1057).— The  supra¬ 
renal  glands  of  normal  guinea-pigs  contain  about 
68-6%  of  water,  5-5%  of  cholesterol,  and  8-85%  of 
fatty  acids.  When  fed  on  diets  deficient  in  vitamin- 

O,  the  water  content  remains  constant,  the  chol¬ 

esterol  content  falls  as  low  as  2-7  %,  whilst  the  fatty 
acid  content  first  falls  and  then  increases  to  the 
normal  or  above  normal  value.  The  ratio  of  chol¬ 
esterol  content  to  fatty  acid  content  (lipocytic  coeffi¬ 
cient)  thus  falls  with  the  progress  of  scorbutic  symp¬ 
toms.  L.  F.  Hewitt. 

Influence  of  surface-active  substances  on  the 
forms  of  growth  of  Soor  neonatorum  in  respect 
to  water-soluble  vitamins,  F.  V.  von  Hahn 
(Kolloid-Z.,  1926,  40,  321— 327).— A  study  of  the 
physico-chemical  conditions  for  the  mycelial  formation 
of  Soor  neonatorum  revealed  no  difference  between 


the  natural,  vitamin-rich  products  and  artificial 
solutions  of  high  surface  activity.  This  supports 
the  view  that  the  vitaminoid  state  is  essentially 
characterised  by  a  certain  surface  tension. 

E.  S.  Hedges. 

Diet  and  reproduction.  II.  G.  Grijns  and 
K.  de  Haan  (Proe.  K.  Akad.  Wetensch.  Amsterdam, 
1926,  29,  873 — 877). — A  continuation  of  previous 
work  (A.,  1926,  546),  in  which  the  reproductive  power 
of  rats  supplied  with  a  diet  from  which  various 
possible  fertilising  factors  were  absent,  has  been 
examined.  No  definite  fertility-controlling  factor 
has  as  yet  been  recognised,  and  the  only  progress 
made  in  this  direction  is  that,  by  controlling  the  diet, 
females  in  the  first  or  second  generation  are  unable 
to  rear  their  young,  fertility  in  both  sexes  in  so  far 
as  the  production  of  living  young  is  concerned  being 
very  little  altered.  J.  S.  Carter. 

Apple  physiology,  growth,  composition,  and 
fruiting  responses  in  apple  trees.  R.  H.  Roberts 
(Wisconsin  Agric.  Exp.  Sta.  Res.  Bull.,  1926,  68, 
1 — 72). — Blossom  bud  formation  accompanies  a 
condition  of  balance  between  the  nitrogen  and  carbo¬ 
hydrate  content.  Apple  trees  may  accumulate  and 
use  nitrogen  reserve.  The  colour  of  the  fruit  varies 
inversely  with  the  nitrogen  content. 

Chemical  Abstracts. 

Physiology  of  the  nutrition  of  fruit  trees.  I. 
Effects  of  calcium  and  potassium  starvation. 
C.  E.  T.  Mann  (Univ.  Bristol  Ann.  Rep.  Agric.  Hort. 
Res.  Sta.,  1924,  30 — 45). — Deficiency  of  potassium 
leads  to  small  apple  leaves;  deficiency  of  calcium 
to  large  ones.  In  dull  light,  transpiration  is  lower, 
and  in  bright  sunlight  higher,  with  leaves  from  trees 
deficient  in  potassium.  Deficiency  in  potassium 
leads  to  a  lower  water  content  of  gooseberry  leaves. 

Chemical  Abstracts. 

Oxygen  requirements  of  plant  roots.  A. 
Kudryasheva  (Sci.  Agron.  J.,  1924,  1,  48 — 67). — 
The  roots  of  a  plant  require  much  oxygen,  and  con¬ 
sume  it  immediately;  deficiency  of  oxygen  leads  to 
the  formation  of  nitrite  in  the  nutrient  solution 
(Hellriegel’s).  Oxygen  requirements  per  g.  of  dry 
substance  are  :  maize,  0-38  mg.,  peas,  1-37  mg.  The 
consumption  is  maximal  at  the  flowering  period. 

Chemical  Abstracts. 

Carbon  assimilation  by  plants.  J.  C.  Bose 
(Scientia,  1926,  40,  143 — 152). — Small  traces  of 
certain  substances,  particularly  formaldehyde,  largely 
increase  the  power  of  assimilation.  Photosynthetic 
curves  indicate  that  malic  acid  in  the  plant  serves  as  a 
substitute  for  an  external  supply  of  carbon  dioxide. 
The  characteristic  effects  of  different  spectral  regions 
are  considered.  The  efficiency  of  the  photosynthetic 
organ  in  Hydrilla  is  7-4%.  Chemical  Abstracts. 

Theory  of  the  formation  of  lignin,  W.  Fuchs 
(Biochem.  Z.,  1927,  180,  30 — 34). — Theoretical. 

P.  W.  Clutterbuck. 

Comparative  plant  chemistry.  XIV  Oeno¬ 
thera  biennis.  R.  Klapholz  and  J.  Zellner 
(Monatsh,,  1926,  47,  179 — 183). — The  chemical  com¬ 
position  of  the  evening  primrose  is  in  general  similar 
to  that  of  the  related  Chammnerium  angustifolium  (A., 
1924,  i,  815).  The  air-dried  leaves  and  flowers, 
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respectively,  contain :  soluble  in  light  petroleum, 

2- 45%,  4-07%;  in  ether,  1-77%,  3-05%;  in 

alcohol,  17-23%,  26-50% ;  total  water-soluble,  42-52% 
41-18%;  water-soluble  mineral  matter,  8-18%, 

3- 55%;  soluble  polysaccharides,  3-70%,  3-05%;  free 

acid  (as  KOH),  4-52%,  5-31%;  reducing  sugars, 
3-22%,  5-91%;  crude  fibre,  15-08%,  18-03%;  nitro¬ 
gen,  1-96%,  2-02%;  crude  protein  (from  nitrogen), 
12-25%,  12-63%;  ash,  10-54%,  6-89%.  The  petrol¬ 
eum  extract  of  the  leaves  contains  a  phytosterol, 
m.  p.  133°  (acetate,  m.  p,  117°),  identical  with  that 
obtained  by  Heiduschka  and  Luft  (ibid.,  1919,  i,  372) 
from  the  seeds;  also  (?)ceryl  alcohol,  m.  p.  68 — 72°, 
and  solid  fatty  acids.  Phlobaphens,  tannins,  and 
invert-sugar  are  present  in  the  alcohol  extract,  whilst 
the  cold  aqueous  extract  contains  invertase.  The 
polysaccharides  appear  to  be  entirely  pentosans.  The 
petals  yield,  in  addition  to  the  substances  just  men¬ 
tioned,  a  saturated  hydrocarbon,  C3lHB4  or  C32H66, 
m.  p.  63°.  H.  E.  F.  Notton. 

Presence  of  allantoic  acid  in  Phaseoltis  vul¬ 
garis.  R.  Fosse  (Compt.  rend.,  1926,  183,  1114 — - 
1116;  cf.  A.,  1926,  438). — The  crude  derivative 
obtained  by  the  action  of  an  acetic  acid  solution 
of  xanthhydrol  on  the  juice  of  Phaseolus  vulgaris  gives 
no  crystalline  lead  salt  on  treatment  with  lead  acetate, 
but  after  hydrolysis  the  liquor  gives  all  the  reactions 
of  allantoic  acid,  thus  proving  the  presence  of  this 
acid  in  the  sugar,  since  xanthyluroxanic  acid  (which 
by  simple  crystallisation  from  pyridine  is  converted 
into  dixanthylallantoic  acid)  gives  a  characteristic 
lead  salt  under  these  conditions.  When  treated  with 
xanthhydrol,  the  juice  of  Acer  pseudoplalanus  gives  a 
precipitate  which  on  crystallisation  from  pyridine 
yields  dimethylallantoic  acid.  J.  W.  Bakeb. 

Respiration  of  tobacco  leaves  during  drying. 
So-called  tobacco  fermentation.  A.  Fodor  and 
A.  Reifenberg  (Z.  physiol.  Chem.,  1926, 162, 1-40).— 
Peroxydase,  oxydase,  and  catalase  have  been  detected 
in  the  green,  macerated  leaves.  In  the  dried  leaves 
are  found  peptidase,  peroxydase,  catalase,  and  an 
enzyme  which  decomposes  nicotine  to  organic  bases 
and  ammonia,  but  no  oxydase.  The  uptake  of  oxygen 
by  the  leaves  when  placed  in  water  in  a  Barcroft 
micro-respirometer  at  various  stages  during  the  drying 
process,  is  dependent  on  their  moisture  content,  being 
least  when  the  leaves  have  been  thoroughly  dried. 
Potassium  cyanide  greatly  reduces  both  oxygen 
uptake  and  carbon  dioxide  output.  Iron  salts  do 
not  affect  oxygen  uptake,  but  increase  the  carbon 
dioxide  output  of  the  leaves.  Mercury  salts  dimin¬ 
ish  oxygen  uptake  without  affecting  carbon  dioxide 
output.  The  respiratory  phenomena  are  not  due 
to  bacterial  action.  If  air,  but  not  if  hydrogen, 
is  drawn  slowly  through  slightly  moist  tobacco  in  a 
desiccator,  the  temperature  may  rise  several  degrees. 
Maximal  heat  production  occurs  when  tobacco  of 
optimal  moisture  content,  and  compressed  into  the 
smallest  possible  space,  is  slowly  aerated.  Pyruvic 


acid  and  certain  other  organic  acids  are  decarboxyl- 
ated  by  tobacco  leaves.  H.  D.  Kay. 

Chemical  changes  accompanying  tuberisation 
in  potato.  J.  T.  Rosa  (Proc.  Ann.  Mtg.  Potato 
Assoc.  Amer.,  1924,  11,  107 — 108). — In  the  under¬ 
ground  stems,  the  dextrose  and  sucrose  content  is 
high  prior  to  stolon  formation,  low  during  this  period, 
and  increases  when  the  tubers  begin  to  form.  Starch, 
at  first  practically  absent,  rapidly  increases  in  the 
underground  stems  and  leaves.  The  total  nitrogen 
is  maximal  in  the  early  development  and  thereafter 
decreases  rapidly.  Chemical  Abstracts. 

Biocatalysts  in  meadow  and  pasture  plants. 
F.  Boas  and  H.  O.  Diener  (Z.  Pflanz.  Diing.,  1926, 
A,  8,  164— 176).— Considerable  differences  are  exhi¬ 
bited  by  different  plants  with  regard  to  fermentation 
catalysts.  The  most  active  extract  is  obtained  by 
immersing  the  hay  in  hot  water  and  extracting  for 
6  hrs.  Some  of  the  catalysts  are  destroyed  by  heat, 
but  part  of  the  activity  resides  in  the  salts  of  the 
extract.  Potassium  chloride,  even  in  a  dilution  of 
1  : 1,140,000,  has  a  noticeable  effect  on  the  ferment¬ 
ation.  Ultrafiltration  results  in  a  partial  separation, 
and  the  recombined  fractions  have  the  same  activity 
as  the  original  extract.  A.  Wormall. 

Colorimetric  micro-method  for  determination 
of  pa.  O.  A.  Walther  and  J.  Ulrich  (Bull.  Soc. 
Chim.  biol.,  1926,  8,  1106—1111). — Special  precau¬ 
tions  are  taken  to  prevent  evaporation  of  water  and 
gaseous  exchanges,  and  the  method  is  applicable 
to  quantities  of  fluid  of  the  order  of  0-1 — 1-0  mm.3 
Standard  amounts  of  the  indicator  and  the  solution 
are  mixed  in  a  special  micro-pipette  fitted  with  a 
micrometer  screw  and  filled  with  mercury.  A  capill¬ 
ary  tube,  open  at  both  ends,  is  filled  with  the  mixture 
and  plunged  into  paraffin  oil.  The  colour  is  compared 
with  that  of  appropriate  standards  in  similar  tubes 
by  observation  under  the  microscope  or  a  lens. 

A.  Wormall. 

Colorimetric  correction  curves.  S.  L.  Wright, 
jun.  (J.  Biol.  Chem.,  1926,  71,  209 — 212). — Correction 
curves  for  colorimetric  work  such  as  those  previously 
published  by  the  author  (Bull.  Ayer  Clin.  Lab.,  1925, 
9,  65)  are  largely  a  matter  of  individual  observation, 
and  should  therefore  be  determined  by  each  person 
for  himself.  This  is  particularly  the  case  in  connexion 
with  the  determination  of  creatinine  in  blood  by  the 
method  of  Folin  and  Wu  (A.,  1919,  ii,  308). 

C.  R.  Harengton. 

Practical  model  of  micro-pipette.  R.  Wolff 
(Bull.  Soc.  Chim.  biol.,  1926,  8,  1112— 1113).— A 
graduated  capillary  tube  fitted  with  micrometer  screw 
and  measuring  a  total  volume  of  0-1  c.c.  is  described. 

A.  Wormall. 

Potentiometric  determination  of  various 
cations  and  anions  in  biological  research.  P.  D. 
von  Neergaard  (Kolloid-Z.,  1926,  40,  339 — 340). — 
The  influence  of  ions  other  than  that  of  hydrogen 
should  not  be  overlooked  in  biology. 

E.  S.  Hedges. 
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Spectral  notation.  W.  M.  Hioks  (Phil.  Mag., 
1927,  [vii],  3,  614 — 618). — A  plea  for  the  adoption 
of  a  uniform  scheme  of  spectral  notation  to  avoid 
ambiguity  and  confusion.  A.  E.  Mitchell. 

Specific  oscillations  characteristic  of  con¬ 
tinuous  spectra.  IV.  A.  Wintner  (Ann.  Physik, 
1927,  [iv],  82,  346—354;  cf.  ibid.,  67;  this  vol., 

81) . — Mathematical. 

Intensity  distribution  in  the  fine  structure  of 
the  Babner  lines.  G.  E.  Harrison  (Nature,  1927, 
119,  393).— The  relative  intensities  of  the  two  com¬ 
ponents  A'  and  (V<X")  of  H„  are  dependent  on 
the  conditions  of  the  discharge,  and  in  particular 
on  the  diameter  of  the  tube  in  which  the  discharge 
takes  place.  A.  A.  Eldridge. 

Series  spectra  of  boron,  carbon,  nitrogen, 
oxygen,  and  fluorine.  I.  S.  Bowen  (Physical 
Rev.,  1927,  [ii],  29,  231— 247).— Practically  all  of 
the  unidentified  strong  lines  of  boron,  carbon,  nitro¬ 
gen,  oxygen,  and  fluorine  occurring  in  the  extreme 
ultra-violet  spectra  of  the  vacuum  spark  have  been 
classified  as  due  to  jumps  between  levels  in  B  i, 
C  i,  C  ii,  N  ii,  N  hi,  0  in,  0  iv,  F  i,  E  ii,  F  m, 
and  F  iv.  The  levels  thus  found  are  correlated  with 
those  demanded  by  the  Russell-Heisenberg-Pauli- 
Hund  theory.  A.  A.  Eldridge. 

Second  green  line  of  the  auroral  spectrum. 
L.  Vegard  (Nature,  1927,  119,  349 — 350). — Further 
observations  (ef.  this  vol.,  91)  indicate  that  the 
second  green  line  of  the  auroral  spectrum  consists 
of  a  group  of  lines.  Within  the  limits  of  experi¬ 
mental  error,  the  wave-lengths  of  one  of  the  com¬ 
ponents  of  the  N2  line  from  solid  nitrogen  corresponds 
with  the  maximum  of  the  second  green  auroral  line. 

A.  A.  Eldridge. 

Meteorological  researches  on  some  rays  of  neon 
and  helium.  A.  Perard  (Compt.  rend.,  1927,  184, 
447 — 449). — The  Miehelson  interferometer  has  been 
used  to  determine  for  neon  and  helium  the  error 
between  the  observed  fractional  excess  of  the  order 
of  interference  and  that  calculated  using  the  red 
ray  of  cadmium  as  reference  and  the  usually  accepted 
approximate  value  of  the  wave-length  of  the  ray 
studied.  Intervals  between  0  and  202  mm.  have 
been  used,  and  correction  curves  constructed  for  use 
in  meteorology.  With  neon,  when  the  lamp  was 
observed  on  end  the  results  confirmed  those  previously 
obtained ;  when  it  was  observed  across  the  axis  there 
was  a  minimum  of  intensity  in  the  central  region. 

J.  Grant, 


Flash  arc  spectrum  of  sodium.  F.  H.  New¬ 
man  (Phil.  Mag.,  1927,  [vii],  3,  364— 308).— The 
method  of  excitation  of  the  flash  arc  spectrum  of 
sodium  is  similar  to  that  described  previously  for 
the  potassium  spectrum  (this  vol.,  2).  In  addition 
to  the  ordinary  arc  lines,  most  of  the  ordinary  spark 
lines  appear.  These  latter  do  not  approach  the 
D-lines  in  intensity.  The  flash  arc  spectrum  observed 
comprises  99  lines  between  5228  and  2493-8  A.  The 
spectrum  is  analogous  to  the  neon  red  spectrum.  The 
spectral  centre  is  approximately  3300  A.,  which 
is  lower  than  the  corresponding  spectral  centre  of 
the  lines  in  the  potassium  flash  arc.  It  is  suggested 
that  the  spectrum  observed  is  the  first  spark  spectrum 
of  sodium.  A.  E.  Mitchell. 

Persistent  lines  of  hafnium.  M.  Petersen 
(Nature,  1927,  119,  352 — 353). — The  three  most 
persistent  lines  of  hafnium,  in  decreasing  order,  are  : 
2773-40,  2866-35,  and  2919-55  A.,  which  were  observed 
in  all  the  spectra  examined.  Less  persistent  lines 
are  :  2516-85,  2887-15,  2898-25,  2904-40,  2904-80  ( ?), 
2940-80,  2964-85,  3194-20  A.  (Hansen  and  Werner’s 
wave-lengths,  A.,  1923,  ii,  807),  Regularities  in  the 
hafnium  spectrum  are  at  present  conjectural. 

A.  A.  Eldridge. 

Polarisation  of  mercury  lines  emitted  from 
a  discharge  tube  in  a  magnetic  field.  H.  W.  B. 

Skinner  (Proc.  Camb.  Phil.  Soc.,  1927,  23,  508 — 
515). — Both  the  quantum  theory  and  the  classical 
theory  require  that  the  light  emitted  by  atoms  in  a 
magnetic  field  shall  be  unpolarised,  but  experiments 
yielding  results  to  the  contrary  have  been  described. 
The  polarisation  of  the  lines  emitted  by  a  mercury- 
vapour  arc  under  the  influence  of  a  magnetic  field 
has  therefore  been  examined.  Two  distinct  types  of 
polarisation  have  been  observed,  but  both  are  prob¬ 
ably  due  to  the  excitation  being  anisotropic. 

C  IJf  T II X  LT j 

Duration  of  after-glow  in  mercury  vapour. 
(Frl.)  M.  Asterblum  (Z.  Physik,  1927,  41,  294 — 
300). — The  duration  of  the  after-glow  in  a  rapidly 
moving  stream  (75  metres/sec.)  of  mercury  vapour, 
excited  by  a  direct-current  discharge  between  two 
electrodes  inserted  in  the  stream,  has  been  measured 
for  the  lines  3132,  3650,  4047  (4344,  4347,  4358), 
5461  A.  Linear  relations  are  obtained  between  the 
logarithm  of  the  intensity  and  the  distance  separating 
the  point  at  which  the  intensity  is  measured  from 
the  exciting  cathode.  From  these  data,  the  mean 
time  of  duration  (sec.  x  10"!)  of  the  after-glow  has 
been  determined  for  the  above-mentioned  lines  as  0-77, 
0-77,  1-1,  1-2,  and  1-1,  respectively.  R.  W.  Lunt. 
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Reversal  of  lines  in  the  explosion  spectrum 
of  lead.  B.  Arakatse  {Mem.  Coll.  Sci.  Kyoto, 
1927,  10,  171 — 174;  cf.  this  vol.,  2). — -The  self- 
reversal  of  lines  in  the  spectrum  of  exploded  lead 
wires  has  been  investigated  at  higher  pressures. 
The  lines  4057  (2p2-2s),  3740,  3684  (2p5-2s),  3040 
(2p3—2s),  and  3573,  which  were  previously  difficult 
of  reversal,  have  now  been  obtained  as  clear  absorp¬ 
tion  lines.  The  416S  (2p1—3d3)  and  4020  (2p1—3d1) 
lines  show  weak  reversal.  The  2S02  (2p2—3d})  and 
2014  (2pa— 3ds)  lines  are  broadened  symmetrically 
on  both  sides, "whilst  the  other  reversed  lines  in  the 
diffuse  series  are  fairly  sharp.  It  seems  probable 
that  the  continuous  spectrum  has  many  centres  of 
development.  R.  A.  Morton. 

Ultra-violet  arc  spectrum  of  freshly-prepared 
uranium  oxide.  H.  Nagaoka  and  T.  Fetagami 
(Proc.  Imp.  Acad.  Tokyo,  1926,  2,  533 — 535). — The 
method  of  purifying  uranium  is  described.  In  the 
region  2300 — 3100  A.,  some  1400  lines  have  been 
measured.  It  appears  that  metals  of  the  rare-earth 
and  platinum  groups  are  responsible  for  about  a 
third  of  the  lines.  Lines  from  bismuth,  lead,  thallium, 
and  helium,  impurities  or  possible  disintegration 
products  of  uranium,  were  also  found.  No  definite 
conclusions  can  yet  be  reached  concerning  the 
uranium  spectrum.  R,  A.  Morton. 

Vacuum  grating  spectrograph  for  the  extreme 
ultra-violet  and  for  A"-rays  :  a  grating  with 
tangential  incidence.  J.  Thibaed  (J.  Phys. 
Radium,  1927,  [vi],  8,  13 — 24). — The  theory  of 
a  diffraction  grating  with  tangential  incidence  and  a 
description  of  a  vacuum  spectrograph  employing  the 
principle  are  given.  A  glass  grating,  with  200  lines 

{ter  mm.,  was  found  superior  to  one  of  speculum  metal 
or  wave-lengths  of  less  than  500  A.  The  spectrum 
from  6000  to  140  A.  is  obtained  on  one  plate.  The 
spark  spectrum  of  copper  in  particular  has  been 
studied,  the  results  confirming  those  of  Millikan. 
Evidence  of  new  lines  in  the  extreme  ultra-violet 
spectrum  of  copper  is  given.  W.  E.  Downey. 

Spectrography  of  X-rays  of  long  wave-length, 
A’-  and  O-series,  and  the  junction  with  the 
extreme  ultra-violet.  A.  Dauvellier  (J.  Phys. 
Radium,  1927,  [vi],  8,  1 — 12). — A  method  of  spectro- 
graphing  the  region  20 — 136  A.  is  given.  Slow 
electrons  bombard  an  anticathode  covered  with  a 
film  of  the  element  under  examination.  The  film  is 
constantly  re-formed  by  evaporation  from  the  cathode. 
The  Schumann  plate  is  protected  from  the  general 
light  of  the  X-rav  tube  by  a  screen,  transparent  to 
.X-rays.  This  screen  consists  of  a  film  of  celluloid 
covered  with  a  thin  deposit  of  magnesium. 

Using  this  spectrograph,  the  X-series  has  been 
completed  by  the  measurement  of  the  Ko.  lines  of 
oxygen,  carbon,  and  boron.  The  spontaneous  appear¬ 
ance  of  the  Ko.  line  of  carbon  has  been  confirmed 
and  its  appearance  controlled.  By  means  of  a 
Wehnelt  cathode,  covered  on  its  underside,  a  given 
spectrum  of  an  element  can  be  obtained,  and  the 
method  was  used  to  follow  the  appearance  of  the 
Ltx  and  diet  lines.  The  unknown  N -  and  O-series 
have  been  obtained  for  thorium.  The  observed  lines 
have  approximately  the  calculated  wave-lengths. 


The  O-lines  (the  Op  line  of  thorium  has  wave-length 
121  A.)  establish,  for  the  first  time,  the  link  between 
the  X-ray  region  and  the  extreme  ultra-violet  region 

of  Millikan.  W.  E.  Downey. 

Intensities  of  L  X-ray  spectra.  A.  Jonsson 
(Z.  Physik,  1927,  41,  221 — 229). — Using  stationary 
potentials  (max.  20  kilovolts)  and  a  filament  tube 
with  an  oil-cooled  anticathode,  the  relative  intensities 
of  the  lines  L$v  L p2,  and  Ly1  have  been  determined 
for  molybdenum,  ruthenium,  palladium,  silver,  cad¬ 
mium,  indium,  tin,  and  antimony.  The  intensities 
of  the  p2-  and  yrlines  increase  linearly  with  the 
atomic  number  from  42  to  46,  increase  suddenly  at 
element  47  (silver),  and  then  at  a  diminishing  rate 
in  the  range  48 — 51,  and  approach  the  values  obtained 
previously  by  the  author  (ibid.,  1926,  36,  426)  for 
74  and  78  (tungsten  and  platinum).  The  results 
are  in  agreement  with  the  theory  of  Main-Smith  and 
Stoner  concerning  the  electronic  orbits  in  an  atom. 

R.  W.  Lent. 

Intensity  of  X-ray  spectra  as  a  function  of 
the  exciting  current.  D.  Nasledov  and  P. 
Scharavski  (Z.  Physik,  1927,  41,  155— 163).— The 
intensity  of  tlio  lines  Cu  Ka,  Cu  K$,  measured  by  an 
ionisation  method,  has  been  found  to  increase  linearly 
with  the  exciting  current  up  to  4  milliamps.  in  a 
tube  of  the  Coolidge  type.  For  larger  currents,  the 
increase  remains  linear,  but  at  a  diminished  rate. 
The  critical  value,  4  milliamps.,  is  independent  of 
the  exciting  potential,  which  was  stationary,  in  the 
range  examined,  30—45  kilovolts.  R.  W.  Lent. 

L  X-Ray  spectra  of  the  lighter  elements.  J.  H. 
van  der  Tuck  (Z.  Physik,  1927,  41,  326—331).— 
Tho  anomalies  presented  by  the  L  spectra  of  copper 
and  cobalt  are  discussed  with  reference  to  Bohr’s 
theory  of  the  periodic  system.  R.  W.  Lent. 

Exact  X-ray  absorption  measurements,  in  the 
K  region,  of  cobalt  and  its  compounds.  F.  de 
Boer  (Arch.  Neerland.,  1927,  III  A,  5,  101 — 130). — 
Using  an  improved  form  of  Siegbalm’s  spectrograph, 
which  is  described  in  detail,  the  limits  of  X-ray 
absorption  in  the  K  region  have  been  determined  for 
the  following  substances  :  cobalt,  cobaltous  oxide, 
chloride,  nitrate,  carbonate,  phosphate,  acetate, 
sulphate,  and  chromate,  and  several  cobaltammine 
derivatives.  The  limiting  wave-lengths  for  cobalt 
and  the  above  cobaltous  compounds  are,  respectively  : 
1604-2,  1602-7,  1603-0,  1602-9,  1602-7,  1602-8,  1602-9, 
1602-7,  and  1603-2  X.  The  mean  for  the  seven 
cobaltammine  derivatives  examined  was  1602-2.  The 
results  are  held  to  show  that  this  limiting  frequency 
is  associated  with  valency  and  chemical  constitution. 

R.  W.  Lent. 

Exact  determinations  of  the  Jt -series  of  pallad¬ 
ium  and  silver.  G.  Kellstrom  (Z.  Physik,  1927, 
41,  516—523).  — Using  the  technique  of  Larsson  (cf. 
following  abstract),  the  following  wave-lengths  have 
been  assigned  to  tho  lines  Pd  Kalt  Ka K$v  K S2, 
Xp3.  AgXotj,  Ka.,,  Jv Pj,  and  a,83,  respectively  : 
5S4-266,  5S8-632,"  519-474,  509-1S1,  520  093,  553-277, 
562-669,  490-009,  4S6-030,  and  496-647  X. 

R,  W.  Lent. 

Exact  determinations  of  the  L-series  of  tant¬ 
alum.  I.  Wexnerlof  (Z.  Physik,  1927,  41,  524 — 
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529). — Using  the  technique  of  Larsson,  the  following 
wave-lengths  have  been  assigned  to  the  tantalum  lines 
“2.  Pi,  p2,  P3»  Pi>  Yv  Y2>  and  Yz  '■  1518-85,  1529-8, 
1324-23,  1281-90,  1304-1,  1343-1,  1135-58,  1102-9, 
and  1097-1  X.  R.  W.  Lunt. 

Selective  displacement  of  0-0153  A.  in  X-ray 
spectral  lines.  F.  H.  Lorinq  (Chem.  News,  1927, 
134,  05 — 07). — It  is  shown  that  by  the  addition  of 
0-0153  A.  to  the  wave-lengths  of  hitherto  apparently 
unidentified  X-ray  lines,  they  may  often  be  brought 
into  position  with  normal  known  lines.  The  coincid¬ 
ence  or  phenomenon  seems  to  be  selective,  in  that 
the  lines  of  a  given  element  may  be  normal  except 
for  one  or  two  displaced  by  the  above  amount  towards 
the  shorter  wave-length  side.  R.  W.  Lent. 

Selective  displacement  of  X-ray  spectral  lines. 
F.  H.  Loring  (Chem.  News,  1927,  134,  97— 99;  cf. 
preceding  abstract). — A  unit  of  0-01527  A.  or  integral 
multiples  of  this  unit  when  added  to  certain  un¬ 
identified  X-ray  wave-lengths  gives  numbers  in 
agreement  with  known  lines.  The  relation  of  this 
quantity  to  Planck’s  constant  h  is  discussed, 

R.  A.  Morton. 

Electron  affinity  of  hydrogen  and  the  second 
ionisation  potential  of  lithium.  L.  Pauling 
(Physical  Rev.,  1927,  [ii],  29,  285— 291).— With 
certain  assumptions,  the  electron  affinity  of  hydrogen 
atoms  is  computed  as  EK—  — 1-85  kg. -cal. /mol.,  and 
the  second  ionisation  potential  of  lithium  as  76-2 
volts.  A.  A.  Eldridge. 

Influence  of  oxygen  on  the  optical  absorptive 
power  and  the  photo-electric  electron  emission 
of  potassium.  R.  Fleischer  (Ann.  Physik,  1927, 
[iv],  82,  243 — 253 ;  cf.  this  vol,,  180). — By  removing 
gas  from  potassium,  it  was  shown  earlier  that  the 
wave-length  of  maximum  absorption  and  of  maximum 
electronic  emission  could  be  shifted  to  313  gg.  This 
shift  has  now  been  extended  as  far  as  302  |gi,  and 
the  exact  location  of  the  maximum  is  shown  to 
depend  on  the  nature  of  the  gas  contaminating  the 
potassium.  The  photo-electric  maximum  at  313  jxja 
with  potassium-oxygen  mirrors  cannot  wholly  be 
related  to  the  optical  absorption,  although  the  latter 
is  not  essentially  different  from  the  absorption  of  the 
outgassed  mirror.  R.  A.  Morton. 

Influence  of  the  gas  content  on  the  velocity 
distribution  of  photo-electrons  from  platinum, 
aluminium,  and  palladium.  J.  Kluge  (Ann. 
Physik,  1927,  [iv],  82,  432 — 448).— It  is  shown,  for 
platinum  and  aluminium,  that  the  connexion  between 
emergence  velocity  and  wave-length  limit  is  inde¬ 
pendent  of  the  gas  content,  in  accordance  with 
Einstein’s  equation.  The  velocity  distribution  alters 
with  outgassing  in  such  a  manner  that  F  alters  in 
the  same  sense  as  Fcni.  W.  E.  Downey. 

Photo-electric  emission  as  a  function  of  com¬ 
position  in  sodium-potassium  alloys.  H.  E. 
Ira  and  G.  R.  Stilwell  (Physical  Rev.,  1927,  [ii], 

27,  252 — 261). — The  curve  showing  the  relation 
between  the  atomic  composition  and  the  ratio  of 
emission  with  the  electric  vector  in  the  plane  of 
incidence  to  that  with  the  electric  vector  perpendicular 


thereto  exhibits  maxima  at  20,  50,  and  90  at.-% 
of  sodium.  A.  A.  Eldridge. 

Variable  mass  of  the  electron.  L.  T.  Jones 
(Phil.  Mag.,  1927,  [vii],  3,  622 — 624). — It  is  pointed 
out  that  the  mass  of  the  electron  is  not  a  function 
of  the  velocity  alone,  but  that  it  must  depend  on 
the  potential  at  which  the  electron  is  emitted.  Since 
measurements  of  the  mass*of  the  electron  are  made 
always  at  the  potential  of  the  observer,  and  not  at 
the  higher  relative  potential  of  the  emission,  it  then 
follows  that  variations  in  the  mass  of  the  electron 
can  never  be  shown  by  ordinary  methods  of  measure¬ 
ment.  A.  E.  Mitchell. 

Velocity  distribution  of  electrons  issuing  from 
small  holes.  R.  H.  Dalton  and  W.  P.  Baxter 
(Physical  Rev.,  1927,  [ii],  29,  248— 251).— When  the 
sides  of  a  perforation  in  a  copper  plate  were  coated 
with  lampblack,  the  percentage  of  50-volt  electrons 
transmitted  without  appreciable  energy  loss  rose 
from  70  to  95.  A.  A.  Eldridge. 

Application  of  method  of  magnetic  spectrum 
to  the  study  of  secondary  electronic  emission. 
C.  F.  Sharman  (Proc.  Camb.  Phil.  Soc.,  1927,  23, 
523 — 530). — The  velocity  distribution  in  a  secondary 
electron  emission  has  been  investigated  by  the  mag¬ 
netic  spectrum  method.  From  the  results  obtained 
it  appears  that  two  distinct  types  of  electrons  are 
emitted.  One  group,  which  is  only  a  small  fraction 
of  the  whole,  consists  of  electrons  with  nearly  the 
same  energy  as  the  primary  beam,  and  are  electrons 
which  have  collided  closely  only  with  atoms,  prob¬ 
ably  in  the  surface  layer.  The  other  group  includes 
electrons  with  energies  from  zero  up  to  that  of  the 
primary  beam,  and  into  this  group  would  fall  any 
“  characteristic  ”  corpuscular  radiation  from  the 
atoms  of  the  target  excited  by  the  primary  beam, 
and  also  the  electrons  resulting  from  collisions 
between  primary  electrons  and  “  free  ”  electrons  in 
the  target.  The  form  of  the  energy  distribution 
curve  does  not,  however,  agree  with  the  results 
obtained  by  the  retarding  potential  method  (cf. 
Becker,  A.,  1925,  ii,  8).  R.  Cuthill. 

Electron  “reflexion”  in  a  vacuum.  D. 
Brown  and  R.  Whiddington  (Nature,  1927,  119, 
427). — A  fraction  of  the  electrons  emitted  from  a 
filament  and  accelerated  towards  a  reflecting  plate 
under  potential  V  are  “  reflected  ”  with  energy 
corresponding  with  the  full  potential  F,  and  energies 
immediately  less  than  about  12  volts  below  F  were 
not  observed.  This  gap  is  probably  real,  and  not 
instrumental  (cf.  Sharman,  preceding  abstract). 

A.  A.  Eldridge. 

Conductivity  of  clouds  dispersed  from  an  arc. 
II.  H.  P.  Walmsley  (Phil.  Mag.,  1927,  [vii],  3, 

587 — 600). — It  has  been  shown  previously  (A.,  1926, 
654)  that  the  ionisation  currents  obtained  from  the 
cloud  of  particles  produced  from  an  arc  between 
cadmium  electrodes  show  an  initial  fall  in  current 
strength,  followed  by  a  subsequent  rise.  It  is  shown 
that  the  subsequent  rise  is  due  either  to  the  pro¬ 
duction  of  new  charges  within  the  cloud  as  it  ages  or 
to  an  increase  in  the  mobility  of  the  existing  ions. 

A.  E.  Mitchell. 
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Ionisation  equilibrium  in  stellar  atmospheres 
and  in  the  earth’s  atmosphere.  A.  Pannekoek 
(Proe.  Iv.  Akad.  Wetensch.  Amsterdam,  1926,  29, 
1165 — 1171). — Although  the  Saha  ionisation  formula 
is  not  strictly  applicable  to  stellar  atmospheres, 
since  these  are  not  gases  in  thermodynamical  equi¬ 
librium,  true  values  for  the  ionisation  are  obtained 
by  substitution  of  the  effective  temperature  for  the 
atmospheric  temperature  and  the  introduction  of  a 
constant  correction  factor.  Using  the  modified 
formula,  the  ionisations  of  hydrogen,  nitrogen,  and 
oxygen  in  the  upper  layers  of  the  earth’s  atmosphere, 
due  to  photo-electrio  ionisation  by  solar  radiation, 
have  been  calculated.  If  the  temperature  be  assumed 
to  be  —55°,  it  appears  that  on  descending  from 
great  heights,  the  number  of  electrons  increases 
regularly  to  a  maximum  value  of  105 — 106  electrons/ 
c.c.,  and  then  rapidly  falls  to  zero  because  of  in¬ 
creasing  absorption  of  the  radiation.  For  nitrogen 
and  oxygen,  the  maximum  values  are  at  145  and 
128  kilometres,  respectively,  the  minimum  at  130 
and  113  kilometres,  respectively.  The  number  of 
electrons  agrees  very  well  with  that  deduced  from 
wireless  experiments,  although  the  lower  limit  lies 
at  a  greater  height  than  that  usually  accepted. 
The  presence  of  a  considerable  number  of  electrons 
at  a  height  of  90  kilometres  would  indicate  a  much 
lower  temperature  of  these  upper  layers  than  is 
generally  assumed.  For  hydrogen,  the  region  of 
ionisation  begins  at  about  700  kilometres.  Ionisation 
at  such  an  altitude  would  extinguish  all  solar  wave¬ 
lengths  below  766  A.,  which  are  the  frequencies 
necessary  for  the  ionisation  of  nitrogen  and  oxygen. 
The  existence  of  a  hydrogen  atmosphere  above  the 
nitrogen  and  oxygen  atmosphere  makes  the  existence 
of  a  Heaviside  layer  due  to  photo-electric  ionisation 
impossible.  Unless  this  layer  may  be  explained  by 
other  causes  (e.g.,  impacts  by  particles),  hydrogen 
cannot  occur  in  the  atmosphere  in  the  usually  accepted 
quantities.  J.  S.  Carter. 

Magnetic  moment  of  the  hydrogen  atom. 
T.  E.  Phipps  and  J.  B.  Taylor  (Physical  Rev.,  1927, 
[ii],  29,  309 — 320). — Stern  and  Gerlach’s  atomic-ray 
method,  applied  to  atomic  hydrogen  produced  in  a 
discharge  tube  by  Wood’s  method,  indicates  that 
the  magnetic  moment  of  the  hydrogen  atom  is  one 
Bohr  magneton.  A  quantitative  result  was  not 
obtained  from  atomic  hydrogen  produced  by  Lang¬ 
muir’s  hot  filament  method.  Experiments  with  the 
product  of  the  exposure  of  a  mixture  of  mercury 
vapour  and  hydrogen  to  ultra-violet  light  were 
unsuccessful ;  possibly  only  small  amounts  of  atomic 
hydrogen  are  formed,  or  the  active  substance  may 
consist  of  excited  hydrogen  or  mercury  hydride 
molecules.  A.  A.  Eldridge. 

Paramagnetism  of  the  elements  comprised 
between  calcium  and  zinc.  A.  Carrelli  (Atti  R. 

Accad.  Lincei,  1926,  [vi],  4,  569 — 574). — Just  as 
Cabrera  (A.,  1925,  ii,  358)  found  with  the  rare-earth 

metals,  so  also  with  the  elements  lying  between 
calcium  and  zinc,  spectroscopic  data  indicate  a 
double  period  of  variation  in  the  number  of  magnetons 
as  a  function  of  the  atomic  number. 

T.  H.  Pope. 


Constant  paramagnetism  of  quin que valent 
vanadium.  N.  Perrakis  (Compt.  rend.,  1927,  184, 
445 — 447). — Quinquevalent  vanadium  has  a  para¬ 
magnetism  independent  of  temperature  between 
17“  and  77°  in  vanadium  pentoxide  and  in  sodium 
vanadate,  and  between  17°  and  45°  in  ammonium 
vanadate.  The  mean  value  (to  within  10%)  of  the 
coefficient  of  atomic  magnetisation  of  quinquevalent 
vanadium  derived  from  these  determinations  is 
44-Ox  10~6.  Vanadium  pentoxide  has  the  same  para¬ 
magnetism  in  the  solid  state  as  in  solution.  Like  the 
atomic  moment,  the  paramagnetism  may  have  many 
different  values  in  the  same  atom  (cf.  A.,  1924,  ii, 
5S6).  J.  Grant, 

Magnetic  properties  of  manganese  pyrophos¬ 
phate  at  various  temperatures  ;  measurement 
of  the  moment  of  the  manganous  ion.  G.  Foex 
and  (Mlle.)  A.  Brunet  (Compt.  rend.,  1927,  184, 
443— -445). — The  coefficients  of  magnetisation  of  man¬ 
ganese  pyrophosphate  have  been  determined  between 
the  temperatures  —80°  and  +485°,  and  the  existence 
of  the  manganous  ion  with  30  magnetons  has  been 
established  from  the  molecular  Curie  constant.  The 
manganese  pyrophosphate  follows  Weiss’  law  and 
remains  unchanged  in  its  magnetic  properties  between 
these  temperatures.  Since  this  is  maintained  for  at 
least  6  months,  the  compound  is  suggested  as  a 
standard  of  magnetic  susceptibility.  The  coefficient 
of  magnetisation  (103-1  xlO-6  at  16-1°)  varies  in¬ 
versely  as  the  quantity,  temperature  Abs.-f23°, 
instead  of  following  Curie’s  law.  J.  Grant. 

Atomic  moment  in  the  complexes  of  the  iron 
family.  P.  Weiss  (Compt.  rend.,  1927,  184,  417— 
419). — The  “  effective  atomic  number  ”  (AT')  of  an 
ion  is  obtained  by  subtracting  its  valency  ( v )  from 
the  atomic  number  (iY)  of  the  corresponding  atom. 
Thence  a  simple  rule  is  obtained  which  enables  the 
moments  of  complex  ions  of  the  iron  family  to  be 
correlated  with  those  of  the  normal  ions.  Thus 
N— D-f-2i  gives  the  number  of  electrons  surrounding 
the  central  atom,  where  i  is  the  co-ordination  index ; 
and  N'=N~ »-f-2(i — p),  where  p  is  the  number  of 
pairs  of  electrons  with  zero  moment  formed  as  a 
result  of  chemical  combination.  A  curve  is  given 
from  which  the  ionic  moment  is  obtainable  from  the 
value  of  N',  and  is  used  to  show  that  the  diamagnetic 
carbonyls  of  nickel  and  iron  possess  zero  moments. 

J.  Grant. 

Degenerated  gases  and  paramagnetism.  W. 
Pauli,  jun.  (Z.  Physik,  1927,  41,  81— 102).— By 
identifying  the  electrons  in  metals  from  which 
electrical  conductivity  arises  with  the  valency 
electrons,  and  by  considering  these  electrons  as  a 
degenerated  ideal  gas  to  which  the  statistical  restric¬ 
tion  of  Fermi  is  applied,  it  is  shown  that,  in  the  solid 
state,  paramagnetism  should  be  weak  and  approxim¬ 
ately  independent  of  temperature.  The  values  cal¬ 
culated  for  the  susceptibility  of  sodium,  potassium, 
rubidium,  and  caesium  are  in  qualitative  agreement 
with  those  observed.  R.  W.  Luxt. 

Intrinsic  fields  in  ferromagnetic  substances. 
J.  Dorfman  (Nature,  1927,  119,  353).— Experiments 
on  the  deflexion  of  (5-particles  passing  through  nickel 
foil  indicate  that  no  magnetic  field  exceeding  105 
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gauss  exists  in  a  ferromagnetic  substance.  Hence 
Weiss’  "  molecular  field  ”  cannot  be  purely  magnetic. 

A.  A.  Eldridge. 

Hall  effect  in  bismuth  with  small  magnetic 
fields.  0.  W.  Heaps  (Physical  Rev,,  1927,  [ii],  29, 
332— 33C). 

Atomic  weight  of  silver.  B.  Brauner  (Nature, 
1927, 119,  348).— Riley  and  Baker’s  value  of  107-864  £ 
0-0013  for  the  at.  wt.  of  silver  (A.,  1926,  1190)  is 
regarded  as  being  too  low,  since  it  leads  to  the  improb¬ 
able  values  of  35-452 — 35-450  and  13-999  for  chlorine 
and  nitrogen,  respectively.  If,  as  appears  to  be  the 
case,  silver  is  appreciably  volatile  at  1000°,  the  low 
value  would  be  explained,  losses  of  0-08 — 0-14  mg. 
occurring.  A.  A.  Eldridge. 

[Atomic  weight  of  silver.]  H.  B.  Baker  and 
H.  L.  Riley  (Nature,  1927,  119,  348— 349).— A 
reply  to  Brauner  (preceding  abstract).  The  experi¬ 
mental  conditions  preclude  the  loss  of  silver  as 
vapour,  neither  is  there  any  evidence  of  the  deposition 
of  silver  on  the  cooled  parts  of  the  weighed  tube. 
Eurther,  in  each  determination  the  silver  obtained, 
after  being  melted  several  times,  attained  constancy 
of  weight  to  within  0-01 — 0-02  mg. 

A.  A.  Eldridge. 

Radioactivity  and  the  heat  of  the  earth,  J.  W. 
Evans  (Nature,  1927,  119,  424 — 125). — Polemical 
(cf.  Lawson,  this  vol.,  225).  A.  A.  Eldridge. 

Missing  element  87.  G.  von  Hevesy  (Kgl. 
Danske  Videnskab.  Selsk.  math.-fys.  Medd.,  1926, 
7,  No.  11,  1 — 11). — As  only  radioactive  isotopes  of  the 
elements  following  number  86  (radon)  arc  known, 
it  is  improbable  that  inactive  isotopes  of  the  missing 
element  87  can  be  discovered.  Since  this  element 
has  an  odd  atomic  number,  it  is  expected  that  it  can 
be  found  only  as  a  comparatively  short-lived  body. 
Attempts  were  made  to  discover  by  the  scintillation 
method  an  a-particle  from  mesothorium-2 ;  the 
emission  of  an  a-particle  by  this  element  (89)  would 
lead  to  the  formation  of  element  87.  It  was  found 
that,  if  such  a  disintegration  occurs  at  all,  fewer 
than  1  in  200,000  atoms  of  mesothorium-2  can  dis¬ 
integrate  in  this  way.  Trials  to  find  87  as  a  (3 -product 
of  radon,  by  removing  chemically  all  the  known 
members  of  the  active  deposit  of  100  millicuries, 
failed.  It  is  suggested  that  it  may  be  possible  to 
find  an  inactive  isotope  of  polonium,  and  the  possible 
formation  of  the  element  So  is  discussed. 

W.  Clark. 

Computation  of  the  distribution  of  range  of 

a-particles.  M.  von  Lade  and  (Erl.)  L.  Meitner 
(Z.  Physik,  1927,  41,  397 — 406). — An  expression  has 
been  derived  for  the  distribution  of  the  range  of 
a-particles  about  the  normal  when  measured  by  the 
Wilson  cloud  method  by  considering  the  change  in 
range  due  to  the  alteration  of  pressure  necessary  to 
produce  the  cloud.  The  data  of  Schoch  on  the 
tracks  of  a-particles  in  argon,  nitrogen,  and  oxygen 
saturated  with  water  vapour  have  been  analysed  on 
this  basis.  The  scattering  coefficient  of  argon  is 
thus  found  to  be  0-013,  in  good  agreement  with 
Bohr’s  theoretical  value  0-0119  and  that  of  Meitner 
and  Ereitag,  0-0121  (A.,  1926,  772).  The  values  for 
nitrogen,  and  oxygen  particularly,  are  higher  than 


those  of  Bohr  or  of  Meitner  and  Ereitag;  the  dis¬ 
crepancy  is  attributed  to  the  effect  of  the  water 

vapour  present.  R.  W.  Lent. 

Effect  of  a-particles  on  paraffin.  W.  T. 
Richards  (Proc.  Camb.  Phil.  Soc.,  1927,  23,  516 — 
522). — The  chemical  effect  of  a-particles  on  paraffin, 
measured  by  the  volume  of  hydrogen  produced,  is 
the  same  whether  the  paraffin  be  in  the  solid  or  in 
the  liquid  state.  Where  divergences  from  this 
behaviour  occur  with  other  substances,  they  are 
probably  due  to  secondary  action.  R.  Ccmnx, 

Behaviour  of  materials  of  different  atomic 
numbers  towards  Hess'  ultra-y-rays  ;  natural 
radioactivity  of  the  elements.  G.  Hoffmann 
(Ann.  Physik,  1927,  [iv],  82,  413  -431). — On  the 
assumption  that  Hess’  rays  are  ultra-y  in  character, 
the  scattered  radiation  is  discussed  in  terms  of  the 
Compton  theory.  Determination  of  the  absorption 
coefficients  of  radiations  in  lead  distinguishes  clearly 
between  Hess’  rays  and  other  radiation,  and  it  is 
concluded  that  there  are  various  reasons  for  sup¬ 
posing  the  existence  of  a  very  penetrating  radiation. 
Measurements  of  absorption  in  lead,  zinc,  copper, 
iron,  aluminium,  and  water  show  that  there  is  a 
distinct  scattering  of  this  radiation  of  the  kind  to 
be  expected  if  it  is  an  ultra-y  radiation.  The  equality 
of  the  ionisation  from  the  metals  examined  after 
allowance  is  made  for  the  direct  and  scattered  very 
penetrating  radiation  indicates  that  the  natural 
radioactivity  of  these  metals  is  less  than  10~I4g.  of 
radium  per  g.  metal. 

This  conclusion  is  in  agreement  with  the  earlier 
experiments  on  the  natural  radioactivity  of  the 
elements  (A.,  1922,  ii,  1S4).  W.  E.  Downey. 

Emission  of  short-wave  radiation  by  poor 
conductors.  E.  Bodxn  (Ann.  Physique,  1927,  [x], 
7,  35 — 102;  cf.  Reboul,  Compt.  rend.,  1920,  171, 
1502;  1921,  172,  210,  173,  1162;  1922,  174,  1452; 
J.  Phys.  Radium,  1922,  [vi],  3,  341). — When  a  P.D. 
of  a  few  hundred  volts  is  applied  between  two  points 
on  a  piece  of  paper,  short-wave  radiations  capable  of 
affecting  a  photographic  plate  are  emitted  from 
various  centres;  the  same  type  of  emission  can  be 
obtained  from  materials  other  than  paper  so  long 
as  they  are  heterogeneous  in  structure  and  are  poor 
conductors  of  electricity.  On  account  of  their  superior 
power  to  withstand  moderate  voltages,  pastilles  of 
agglomerated  powders  can  be  used  for  obtaining  more 
intense  emission.  No  relationship  has  been  found 
between  chemical  constitution  and  the  emission  of 
these  rays,  although  sulphates  and  some  oxides  give 
the  best  results.  The  radiation  is  complex  in  nature 
both  for  paper  and  powders,  and  its  penetration 
varies  directly  as  the  time  and  the  applied  voltage. 
The  intensity  across  the  centres  of  emission  falls  off 
with  time  and  does  not  conform  with  Ohm’s  law. 
The  distribution  of  P.D.  indicates  a  connexion 
between  emission  and  a  discontinuity  produced  at 
the  point  of  contact  of  the  metallic  electrode  with  the 
surface  under  consideration.  Those  substances  which 
are  ineffective  as  sources  of  emission  do  not  exhibit 
voltage  discontinuities.  In  some  cases  (e.g.,  copper 
carbonate),  the  emission  occurs  from  one  electrode 
only  and  the  voltage  discontinuities  behave  similarly. 
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Usually  the  emission  appears  mainly  at  the  positive 
pole.  The  radiations  appear  to  extend  as  far  as 
50  A.  E.  A.  Morton. 

Luminescence  due  to  radioactivity.  D.  H. 
Kabakjiax  (Proc.  Nat.  Acad.  Sci.,  1927,  13,  4 — 7). 
— The  luminescence  produced  by  a-,  P-,  and  y-rays 
is  the  result  of  changes  in  molecular  energy'.  Three 
distinct  types  of  luminescence  due  to  radioactivity 
are  recognised :  (fit)  a  reversible  type  in  which  the 
exciting  rays  supply  the  required  energy  and  are 
capable  of  forming  and  destroying  the  molecular 
modification  in  the  substance;  (6)  luminescence  due 
to  the  action  of  rays  on  certain  previously-heated 
substances,  the  configurations  of  higher  quantum 
state  formed  as  a  result  of  molecular  agitation  at  a 
higher  temperature  being  destroyed  by  the  rays 
with  production  of  luminescence ;  (c)  the  so-called 
t  hermo-lu  minescenco  of  crystals,  the  energy  being 
furnished  by  the  rays  and  liberated  as  a  result  of 
molecular  agitation  in  the  crystal.  In  this  last  case, 
the  amount  of  energy  which  can  be  absorbed  by  the 
crystal  increases  with  decreasing  temperature,  the 
molecular  configurations  of  higher  quantum  state 
being  more  stable  at  low  temperatures.  When  the 
temperature  is  raised,  the  large  amount  of  energy 
absorbed  at  the  lower  temperature  is  released  as 
luminescence.  Luminescence  is  not  always  due  to 
the  presence  of  minute  quantities  of  impurities  in  the 
various  substances  examined,  since  a  number  of  pure 
compounds  have  been  shown  to  luminesce  under  the 
action  of  a-,  and  y-ravs.  In  most  substances,  all 
three  types  of  luminescence  co-exist  with  varying 
degrees  of  intensity.  It  is,  however,  possible  to 
select  compounds  where  one  of  the  three  possible 
types  predominates.  J.  S.  Carter. 

Chemical  effects  of  penetrating  radium  radi¬ 
ation..  Organic  compounds  containing'  nitrogen. 
A.  Kailan  (Monatsh.,  1927,  47,  643— 4x>3). — The 
action  of  penetrating  radiation  from  radium  on 
aqueous  solutions  of  uric  acid  in  presence  and  absence 
of  lithium  carbonate  has  been  investigated.  In  both 
cases,  the  number  of  molecules  of  uric  acid  which 
underwent  chemical  change  (m)  was  of  the  same 
order  as  the  number  of  ion  pairs  (n)  formed :  m/a— 0-2. 
Pyridine  in  the  undried  and  dried  states  and  also 
an  aqueous  solution  have  been  subjected  to  the 
action  of  the  radiation  for  considerable  periods. 
For  the  ratio  m/n,  the  values  obtained  were  0*7  for 
the  solution  and  0*3  for  the  dried  and  undried  pyridine. 
In  each  instance,  irradiation  brings  about  an  increase 
in  the  density  and  electrical  conductivity.  For 
aniline,  m;n  is  0*4;  the  density  is  increased  whilst 
the  conductivity  remains  constant.  After  three  or 
four  months’  irradiation,  aniline  and  pyridine  develop 
a  reddish-brown  coloration.  The  same  result  is 
observed  with  either  wet  or  dry  nitrobenzene.  On 
the  basis  of  the  production  of  o-  and  p-nitrophenol 
in  the  latter  reaction,  the  ratio  mjn  is  0-1.  Although 
these  are  not  the  only  products  formed,  it  seems 
clear  that  m  and  r,  are  always  of  the  same  order  of 
magnitude.  With  o-nitrotoluene,  the  colour  changed 
from  ^  yellowish-green  to  green  after  irradiation  for 
iOOO  hrs.  A  collateral  change  occurred  in  the  con¬ 
ductivity  and  alkali  litre.  R.  A.  Morton. 


Transmutation  of  the  elements.  E.  Paterno 
(Atti  R.  Accad.  Lincei,  1926,  [vi],  4,  541 — 544). — 
An  extract  from  a  paper  read  by  the  author  at  the 
Vlth  International  Congress  of  Applied  Chemistry, 
Rome,  1906.  The  transmutation  of  metals  in  the 
laboratory  is  considered  unlikely.  T.  H.  Pofe. 

Fulminating  matter.  Spontaneous  and 
almost  noiseless  decomposition  of  certain  ball- 
lightnings  of  great  diameter.  E.  Mathias 
(Compt.  rend.,  1927,  184,  312—314;  cf.  ibid.,  1925, 
181,  1038). — Uncharged  spherical  ball-lightnings  de¬ 
compose  spontaneously  and  almost  without  noise  if 
they  are  thermally  homogeneous.  Otherwise  ex¬ 
plosions  occur  which  are  not  dangerous.  Charged 
ball-lightning  may  give  rise  to  dangerous  explosions 
by  the  ejection  of  charged  matter.  If  the  fulminating 
matter  (an  unknown  compound  of  oxygen  and 
nitrogen)  is  pure,  spontaneous  decomposition  occurs 
without  the  production  of  vapour  or  sparks.  If 
animal  or  vegetable  corpuscles  are  absorbed,  a  state 
•  of  thermal  heterogeneity  is  produced  which  results  in 
partial  explosion  and  the  expulsion  of  incandescent 
matter.  The  latter  produces  electrocution  if  it  comes 
from  a  charged  source.  J.  Grant. 

ESect  of  intense  light  on  the  energy  levels  of 
atoms.  A.  E.  Ruark  (Nature,  1927,  119,  389). — 
The  broadening  or  shift  of  the  sodium  D  lines  in 
absorption  on  illumination  of  the  vapour,  sought 
but  not  observed  by  Kuhn  (A.,  1926,  985),  should 
admit  of  detection,  if  it  exists,  in  the  solar  spectrum 
or  in  the  spectra  of  very  hot  stars.  Kuhn’s  assump¬ 
tion  that  the  atoms  are  subjected  to  an  electric  force 
E  obtained  from  the  equation  energy  density  =E~ji~ 
is  criticised.  A.  A.  Eldredge. 

Energy  of  the  crossed-orbit  model  of  the 
hydrogen  molecule.  E.  Hlttchisson  (Physical 
Rev.,  1927,  [ii],  29,  270 — 2S4). — With  the  classical 
quantum  theory,  the  energy  of  a  model  of  the  hydrogen 
molecule,  similar  to  the  crossed-orbit  model  of  the 
helium  atom,  with  the  nucleus  separated  into  two 
parts  is  computed  as  45-2  volts,  whereas  the  experi¬ 
mental  value  is  3142  volts.  Also  the  moment  of 
inertia  is  computed  as  4-91 X 1041  g.  cm.2 

A.  A.  Eldridge. 

Calculation  of  atomic  fields.  L.  H.  Thomas 
(Proc.  Camb.  Phil.  Soc.,  1927,  23,  542— 548).— A 
method  of  calculating  from  theoretical  considerations 
the  approximate  fields  of  heavy  atoms  is  described. 

R.  CtTTfflLL. 

Atomic  model  for  the  chemist.  (Mrs.)  F. 
Langworthy  (Chem.  News,  1927,  134,  113—117). 
— A  contention  that  atomic  systems  resemble  the 
solar  system.  S.  I.  Levy. 

Quantum  mechanics  of  multi-charged  atoms 
and  resonance.  W.  Heisenberg  (Z.  Physik,  1927, 
41,  239 — 267). — The  author’s  theory  of  the  spectra 
of  atomic  systems  associated  with  two  electrons 
(this  vol.,  o)  has  been  extended  to  the  cases  in  which 
the  number  of  electrons  is  greater  than  two.  In 
particular,  from  a  consideration  of  resonance  pheno¬ 
mena  explanations  are  advanced  for  the  anomalous 
variations  of  intensity  in  rotation  band  spectra. 

R.  W.  Lent. 
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Quantum  theory  of  continuous  spectra.  J.  R. 
Oppenuemer  (Z.  Physik,  1927,  41,  268 — 293). — 
Sekrodinger’s  mechanics  have  been  employed  to 
derive  the  characteristic  function  of  systems  exhibit¬ 
ing  extended  absorption.  From  this  point  of  view, 
the  hydrogen  atom,  the  coefficients  of  continuous 
X-ray  absorption,  the  polarisation  and  energy 
distribution  in  the  continuous  X-ray  emission  spectra, 
and  the  velocity  and  distribution  in  direction  of 
photo-electrons  have  been  discussed  at  length.  This 
analysis  also  leads  to  derivations  of  the  formula  of 
Compton  and  of  Kramers.  R.  W.  Lent. 

Quantum  mechanics  of  atoms.  A.  Unsold 
(Ann.  Physik,  1927,  [iv],  82, '355 — 393). — The  mean¬ 
ing  of  “  penetrating  ”  and  “  outer  ”  orbits  in  terms 
of  Sekrodinger’s  quantum  mechanics  is  investigated. 
The  older  shell-model  gives  only  qualitative  results 
for  penetrating  orbits.  The  S  terms  for  helium,  Li+, 
and  stripped  atoms  are  calculated.  The  behaviour 
of  atoms  in  a  heterogeneous  electric  field  is  the  basis 
of  the  calculation  of  the  outer  orbits.  The  calculation 
to  a  first  approximation  proves  and  extends  Pauli’s 
quadripole  summation  proposition,  whilst  the  second 
approximation  leads  to  the  problem  of  the  dispersion 
theory.  The  “  middle  ”  terms  for  the  outer  orbits 
of  the  alkaline-earths  are  then  calculated  and  the 
separations  of  the  singlet-triplet  systems  for  some 
alkaline-earth  terms.  Finally,  the  Stark  effect  of 
series  spectra  is  determined.  W.  E.  Downey. 

Wave  mechanics  and  the  rotation  of  homo- 
polar  molecules.  D.  M.  Dennison  (Nature,  1927, 
119,  316—317). 

Radiation  and  absorption  on  Schrodinger’s 
theory.  J.  0.  Slater  (Proc.  Nat.  Acad.  Sei.,  1927, 
13,  7 — 12). — Mathematical.  The  author  has  pre¬ 
viously  shown  (A.,  1925,  ii,  47S)  that  the  radiation 
and  absorption  of  light  bjr  atoms  can  be  treated  by 
replacing  the  atoms  by  a  set  of  oscillators,  the  fre¬ 
quencies  of  which  are  the  frequencies  of  quantum 
transitions.  Use  of  the  Sckrodinger  wave-mechanics 
enables  the  theory  to  be  placed  on  a  more  satisfactory 
foundation.  The  essential  features  of  the  author’s 
treatment  of  absorption  have  already  been  put  forward 
by  Dirac  (A.,  1926,  107S).  J.  S.  Carter. 

Band  spectrum  of  mercury  from  the  excited 
vapour.  (Lord)  Rayleigh  (Nature,  1927,  119, 
387 ;  cf.  this  vol.,  82). — The  green,  visual  band, 
extinguished  by  heat,  partly  recovers  as  the  excited 
vapour  moves  to  a  cold  part  of  the  tube.  The 
“  forbidden  ”  line  2270  was  observed,  and  a  separate 
stretch  of  band  spectrum  reaches  from  this  point  to 
thejiand  2345  A.  Below  2270  A.,  and  from  2345  to 
2537  A.,  the  background  of  the  spectrum  is  dark. 

A.  A.  Eldridge. 

Band  spectrum  of  mercury  from  the  excited 
vapour.  (Lord)  Rayleigh  (Nature,  1927,  119. 
423). — The  “  forbidden  ”  line  at  2655-73  A.  has  been 
observed  (cf.  preceding  abstract). 

A.  A.  Eldridge. 

Infra-red  oscillation  spectrum  of  water  mole¬ 
cules  and  its  variation  with  state.  J.  W.  Ellis 
(Phil.  Mag.,  1927,  [vii],  3,  618— 621).— A  collection 
of  data  for  the  infra-red  spectrum  of  water  showing 
that  the  spectra  for  the  various  states  can  be  explained 


as  being  combinations  of  two  primary  bands,  each 
pair  being  characteristic  of  the  special  state. 

A.  E.  Mitchell. 

Infra-red  absorption  by  the  N-H  linking.  I. 
Aniline  and  aUcylaniline.  J.  W.  Ellis  (J.  Amer. 
Ckern.  Soc.,  1927,  49,  347 — 356). — Infra-red  absorp¬ 
tion  spectra  below-  2-8  u  are  recorded  for  aniline  and 
some  mono-  and  di-alkyl  derivatives.  The  absorption 
bands  at  1-47  p  and  1-04  p  are  associated  with  the 
N-H  linking;  together  with  the  hand  at  2-S  p  (Bell, 
A.,  1925,  ii,  92S)  these  bands  form  members  of  a 
parabolic  series  :  v=376»— 18-3ns,  w-here  v  is  the 
frequency  in  waves  per  mm.  The  bands  near  2-0  p 
and  1-2  p  may  be  produced  bj’  the  combination  of 
N*H  frequencies  and  a  fundamental  C-H  frequency. 

S.  K.  Tweedy. 

Absorption  of  ultra-violet  light  by  copper 
sulphate  solutions.  L.  Kwtecinski  and  L.  Marck- 
levski  (Bull.  Inter.  Acad.  Polonaise,  1926,  A,  247 — 
253). — Beer’s  law  is  obeyed  for  the  ultra-violet 
absorption  of  N /10-  and  X /20-copper  sulphate. 

R.  A.  Morton. 

Absorption  spectra  of  “  saturated  ”  and 
' '  unsaturated  1 '  organic  substances.  J.  E.  Purvis 
(Proc.  Carub.  Phil.  Soc.,  1927,  23,  5SS — 592).— The 
vapour  of  cyclohexanone  between  100°  and  200° 
gives  a  large  absorption  band  at  about  2777  A.  Com¬ 
parison  of  the  absorption  of  geraniol  with  that  of  the 
pclargonic  ester  shows  that  weighting  the  geraniol 
molecule  with  the  heavy  pelargonic  radical  shifts  the 
position  beyond  which  absorption  occurs  towards  the 
red.  Pentabromophenol  and  tetrabromo-o-cresol 
show  bands  comparable  with  those  of  phenol. 

R.  Cutiiill. 

Spectro  chemical  studies  of  hydroxy  azo-com¬ 
pounds.  II.  T.  Uemura,  N.  Yokojiaia,  and  T. 
Exdo  (Bull.  Chem.  Soc.  Japan,  1927,  2,  10 — 15;  cf. 
this  vol.,  238). — The  absorption  spectra  of  neutral  and 
alkaline  solutions  of  benzeneazopyrocatechol,  benzene- 
azoquinol,  p-nitrobenzeneazopyrocatechol,  p-nitro- 
benzeneazoq uinol,  w-nitrobenzeneazophenol,  o-nitro- 
benzeneazoplienol,  o-nitrobenzeneazoresorcinol,  p- 
nitrobenzeneazoguaiacol,  and  p-nitrobenzeneazoquinol 
monomethyl  ether  have  been  studied,  and  the  results 
correlated  with  the  colour  and  the  structure  of  the 
compounds.  L.  L.  Bircumshaw. 

Absorption  of  ultra-violet  light  by  d-galactose. 
L.  Kwtecinski  and  L.  SIarchlewski  (Bull.  Int. 
Acad.  Polonaise,  1926,  A,  255 — 262). — Purification  of 
galactose  brings  about  the  disappearance  of  selective 
absorption  at  265  fiu.  Aqueous  solutions  of  pure 
galactose  (m.  p.  165 — 165-5°)  exhibit  feeble  general 
absorption  in  the  ultra-violet  down  to  228  uji.  The 
rotation  [a]g  falls  from  +107°  to  81-23°  in  9  hrs.,  but 
a  concomitant  change  in  absorption  cannot  be  detected 
with  certainty.  If  the  carbonyl  group  causes  select¬ 
ive  absorption,  then  it  seems  that  aqueous  solutions 
of  galactose  must  contain  only  two  stereoisomeridea 
in  equilibrium,  neither  of  which  possesses  an  aldehyde 
group.  R.  A.  Morton. 

Fluorescence  spectra  of  the  sulphur  group. 
J.  C.  McLennan,  I.  Walerstein,  and  H.  Grayson 
Smith  (Phil.  Mag.,  1927,  [vii],  3,  390 — 395). — New 
fluorescence  spectra  have  been  found  in  the  saturated 
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vapours,  at  comparatively  low  temperatures,  of 
sulphur,  selenium,  and  tellurium,  excited  by  intense 
illumination  from  a  quartz  mercury  arc.  The  fluor¬ 
escence  spectrum  of  sulphur  consistsof  a  large  num¬ 
ber  of  bands  extending  from  5670  to  4050  A. 
The  bands  are  mostly  sharp,  and  there  are  certain 
sequences  of  approximately  equally  spaced  bands. 
There  is  marked  absorption  of  the  diffused  mercury 
spectrum  below  4050  A.,  indicating  that  this  is  prob¬ 
ably  the  active  region  for  the  excitation  of  this 
sulphur  spectrum.  At  325°,  selenium  exhibits  a 
fluorescence  spectrum  extending  from  5079  to  2229  A., 
which  is  apparently  analogous  to  the  ultra-violet 
fluorescence  spectrum  of  iodine.  Above  325°,  this 
spectrum  disappears  and  is  replaced  at  430°  by  a 
spectrum  comprising  nine  faint  broad  bands  between 
4178  and  4829  A.  At  550°,  tellurium  vapour  shows 
two  groups  of  regularly-spaced  bands  covering  the 
region  6580 — 4130  A.  These  spectra  are  all  different 
from  the  fluorescence  spectra  found  for  these  elements 
by  Diestelmeier  and  others,  using  superheated  vapours. 
At  500°,  bismuth  vapour  exhibits  a  fluorescence 
spectrum  showing  eighteen  fairly  sharp  lines  in  the 
region  4890 — 4410  A.  A.  E.  Mitchell. 

Polarisation  of  the  resonance  fluorescence  of 
sodium  vapour.  W.  Hanle  (Z.  Physik,  1927,  41, 
164 — 183). — The  polarisation  of  the  fluorescence  of 
sodium  vapour  when  excited  by  circular  polarised 
light,  using  a  silica  discharge  tube  containing  sodium 
vapour  and  a  little  argon  as  the  light  source,  has  been 
determined  as  a  function  of  the  pressure  of  the 
sodium  vapour  in  the  range  10~7  to  8x  10"6  mm.,  and 
in  fields  from  60  to  600  gauss.  At  600  gauss  and 
10-7  mm.,  a  maximum  value  corresponding  with  87% 
of  the  theoretical  was  observed,  the  difference  being 
attributed  to  errors  introduced  by  the  apparatus. 
The  depolarisation  produced  by  the  introduction  of 
argon,  nitrogen,  hydrogen,  and  helium-neon  mixtures 
has  also  been  recorded  as  a  function  of  the  temper¬ 
ature.  R.  W.  Lunt. 

Line  fluorescence  of  cadmium  vapour.  W. 
Kapuscinski  (Z.  Physik,  1927,  41,  214— 220). — The 
fluorescence  of  cadmium  vapour,  carefully  purified 
from  mercury  and  occluded  gases,  has  been  examined 
in  the  temperature  range  200 — 900°.  In  addition 
to  the  resonance  lines  2289,  3261  A.,  the  following 
lines  of  the  arc  spectrum  have  also  been  observed, 
using  the  light  from  a  condensed  cadmium  spark  dis¬ 
charge  to  excite  the  fluorescence :  3614-6  (23P„— 33Z>,), 
3467-8  (23P1-33D1),  3403-7  (23Pn-33P1),  3613-0 
(23F2— 33D2),  3466-3  (23P1-33P2),  3610-7  (23P,- 
33P3)  {maximum  intensity  at  600°);  above  450°, 
5086-1  (23P2— 23S),  4800-1  (23P.-23S),  4678-4  (23P0- 
2 3S),  and  3133-3  A.  (23Pj— 33<S).  Using  iron  elec¬ 
trodes,  the  triplet  5086,  4800,  4678  A.  was  observed, 
and  also  a  -weak  emission  of  the  triplets  3613,  3467, 
3404  A.,  in  addition  to  the  resonance  line  3261  A. 
The  resonance  lines  3261  and  5086,  4800, 4678  A.  were 
excited  by  the  spark  spectra  of  zinc,  magnesium,  and 
aluminium ;  and  3261  by  the  light  from  copper  and 
carbon  electrodes,  and  from  the  mercury  arc.  The 
lines  2573  and  2749  A.  were  also  observed,  using 
cadmium  electrodes,  and  are  thought  to  correspond 
with  absorption  by  atoms  in  the  23Pj  state. 


whereby  they  become  in  the  235  or  3 3Dj  state,  from 
which  they  return  to  the  23P*  state,  emitting  the 
corresponding  radiation  (2sP{—33Dj  and  23P,— 23$). 
When  excited  with  the  light  from  zinc  electrodes, 
cadmium  vapour  emits  the  zinc  lines  2502  and  2558  A. 

R.  W.  Lunt. 

Line  fluorescence  of  tellurium  vapour.  (Mme.) 
H.  Rakowicz-Pogorzelska  (Bull.  Inter.  Acad. 
Polonaise,  1926,  A,  243 — 245). — Tellurium  exhibits 
an  intense  bluish-green  fluorescence  when  illuminated 
by  an  incandescent  lamp.  The  emission  show-s  a 
banded  spectrum.  Under  the  light  of  a  mercury- 
vapour  lamp,  the  fluorescence  is  much  less  intense. 
The  spectrograms  indicate  a  number  of  fine  lines 
betw-een  413  and  542  jxp.  which  are  regularly  spaced. 
The  wave-lengths  of  the  more  intense  lines  have  been 
tabulated.  The  exciting  rays  are  shown  to  belong  to 
the  visible  region,  with  maximal  activity  in  the 
bluish- violet  region  extending  from  400  to  435  pjx. 

R.  A.  Morton. 

Fluorescence  bands  of  mercury  vapour.  F.  G. 
Houtermans  (Z.  Physik,  1927,  41,  140 — 153). — 
Mercury  vapour  when  excited  by  the  mercury  lino 
2537  A.  exhibits  a  short  and  a  long  afterglow.  The 
former  commences  at  2537  and  shows  a  maximum  at 
4850  A. ;  it  is  attributed  to  the  23Pj  state.  The 
latter  commences  at  2560  and  exhibits  a  maximum 
at  3300  A. ;  it  is  attributed  to  the  23P0  state. 

R.  W.  Lunt. 

Anticathodic  luminescence  of  organic  com¬ 
pounds.  J.  K.  Marsh  (J.C.S.,  1927,  125 — 130). — 
Observations  have  been  made  of  the  light  emitted  by 
various  organic  substances  when  placed  on  an  anti¬ 
cathode  in  a  discharge  tube.  The  conditions  under 
w-hich  the  discharge  tube  was  operated  are  not  de¬ 
scribed,  except  that  the  substance  on  the  anticathode 
was  kept  at  the  temperature  of  liquid  air.  The  light 
emitted  was  examined  by  a  glass  spectroscope,  but 
for  the  following  substances  only  was  it  sufficiently 
intense  to  photograph  :  toluene,  p-cymene,  m-xylene, 
mesitylene,  naphthalene,  tetrahydronaphthalene, 
octahydroanthracene,  acenaphthene,  triphenyl- 
methane,  diphenylmethane,  a-methylnaphthalene, 
[5-methyl naphthalene,  a-naphthol,  and  [3-naphthol.  It 
is  shown  that  betw-een  the  short  wave-length  boundary 
of  the  absorption  and  fluorescence  spectra  and  that 
of  the  anticathodic  luminescence  of  these  substances 
there  is  an  approximately  constant  wave-number 
difference  of  1500%  100.  R.  W.  Lunt. 

Polarisation  of  the  glow  from  canal  rays. 
E.  Rupp  (Physikal.  Z.,  1926,  27,  796—799;  cf.  A., 
1926,  450,  875). — The  glow-  from  canal  rays  some¬ 
times  exhibits  marked  polarisation.  The  pheno¬ 
menon  has  been  studied  by  means  of  photographic 
photometry.  Viewing  the  stream  at  an  angle  of  90°, 
the  fraction  of  the  light  polarised  in  a  direction  parallel 
to  the  direction  of  the  canal  rays  is  greater  than  the 
fraction  polarised  in  a  direction  perpendicular  to  the 
stream.  The  difference  is  great  for  hydrogen  (velocity, 
6-4  xlO7  cm. /sec.  :  lines,  Hg,  Hy,  ratio  0-65).  The 
2p— 3d  line  of  lithium  shows  a  considerable  effect,  as 
also  do  the  2 p—md  and  2 P — ml)  series  of  orthohelium 
and  parhelium.  For  the  l-5s — mp  and  2p — ms  series  of 
lithium,  the  2p— 4s  series  of  orthohelium,  and  the 
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2S— 3P,  2P—4J3  series  of  parhelium  the  polarisation  is 
very  small.  The  results  are  discussed  theoretically 
by  the  author  and  others.  R.  A.  Morton. 

Influence  of  lighting  the  cathode  with  ultra¬ 
violet  light  on  the  self-dependent  glow  discharge. 
E.  Salzwedel  (Ann.  Physik,  1927,  [iv],  82,  305— 
345). 

Investigation  of  gas  discharges  by  means  of 
an  exploring  electrode.  K.  G.  Emel£us  (Proc. 
Camb.  Phil.  Soc.,  1927,  23,  531— 541).— The  distrib¬ 
ution  of  potential  in  the  glow  discharge  in  air,  oxygen, 
nitrogen,  and  hydrogen  has  been  determined  by 
Langmuir’s  method,  using  an  exploring  electrode. 
At  pressures  of  about  0-1  mm.,  nearly  the  whole  of 
the  P.D.  is  across  the  cathode  dark  space,  but  at 
higher  pressures  there  may  be  a  considerable  P.D. 
across  the  remainder  of  the  discharge.  With  hydro¬ 
gen  at  low  pressure,  the  cathode  edge  of  the  negative 
glow  is  at  a  higher  potential  than  the  anode.  In  the 
negative  glow,  there  are  two  groups  of  electrons,  with 
one  fast  group  at  the  anode  boundary  of  the  cathode 
dark  space,  and  a  slow  group  in  the  Faraday  dark 
space.  R.  Cuthill. 

Activation  of  molecular  hydrogen  by  electron 
impact.  G.  Glockler  (Science,  1926,  64,  505— 
506). — Activated  hydrogen,  produced  in  a  4-electrode 
tube,  reacted  with  copper  oxide,  the  water  produced 
being  removed  by  freezing  and  the  decrease  of  pres¬ 
sure  being  determined  as  a  function  of  the  acceler¬ 
ating  voltage.  A  sharp  decrease  occurs  with  electrons 
of  11-4  volts  energy.  Hence  hydrogen  molecules  react 
at  the  ordinary  temperature  with  copper  oxide  after 
having  been  brought  into  their  first  higher  quantum 
state  by  electron  impact.  A.  A.  Eldridge. 

Photo-electric  activity  of  the  silver  halides 
and  silver  sulphide.  F.  C.  Toy,  H.  A.  Edgerton, 
and  J.  0.  0.  Vick  (Phil.  Mag.,  1927,  [vii],  3,  482— 
495). — An  investigation  of  the  photo-electric  activity 
of  the  silver  halides  and  of  silver  sulphide  has  been 
made  with  light  of  wave-length  less  than  2800  A. 
With  silver  halides  prepared  either  by  exposure  of 
metallic  silver  to  the  halogens  or  by  fusion  of  the 
resulting  halide,  the  order  of  photo-electric  activity 
has  been  found  to  be  iodide>bromide> chloride. 
This  order  is  probably  the  same  for  the  halides  pre¬ 
pared  by  precipitation  from  aqueous  solution.  Silver 
sulphide  prepared  by  exposing  metallic  silver  to 
hydrogen  sulphide  was  found  to  be  from  two  to  three 
times  as  active  as  the  iodide,  and  about  twenty- 
five  times  as  active  as  the  bromide  prepared  in 
an  analogous  manner.  Traces  of  silver  sulphide  in 
either  silver  bromide  or  iodide  have  been  shown  to 
cause  no  abnormal  increases  of  photoelectric  sensi¬ 
tivity.  Small  amounts  of  silver  iodide  in  silver 
bromide  did  not  result  in  any  appreciable  shift  of  the 
critical  photo-electric  wave-length  towards  the  visible 
spectrum  comparable  with  the  chromatic  sensitis¬ 
ation  observed  photographically.  The  results  indicate 
that  there  is  no  parallelism  between  the  photo-electric 
properties  of  the  pure  silver  halides  and  the  photo¬ 
graphic  properties  of  silver  halide  emulsions. 

A.  E.  Mitchell. 

Thermionic  theory  of  the  electrical  conductiv¬ 
ity  of  dielectrics.  H,  Saegusa  (Sci.  Rep.  Tohoku 


Imp.  Univ.,  1926,  15,  795 — 803;  cf.  ibid.,  1925,  14, 
319).-— It  is  assumed  that  the  conductivity  of  dielec¬ 
trics  is  due  to  some  of  the  loosely-bound  electrons 
becoming  freed  from  their  atoms  and  that  the  number 
of  these  electrons  is  given  by  Richardson’s  formula  for 
thermionic  emission.  Using  the  electron  gas  theory 
of  conductivity,  an  expression  is  obtained  for  the 
conductivity  of  dielectrics  which  is  in  reasonable 
agreement  with  the  author's  previous  results  ( loc . 
cit.)  for  quartz.  W.  Huhe-Rothery. 

Dielectric  constants  of  liquid  and  solid  nitro¬ 
gen.  L.  Ebert  and  W.  H.  Keesom  (Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1926,  29,  1188 — 1192). — 
Preliminary  measurements.  Using  the  same  appar¬ 
atus  as  for  oxygen  (A.,  1926,  661),  the  dielectric 
constant  of  liquid  nitrogen  has  been  examined  over 
the  temperature  range  63-9 — 76-5°  Abs,  The  values 
of  e  ah  the  lower  and  higher  temperatures  are  1-472 
and  1-440,  respectively.  The  mean  value  of  the 
molecular  polarisation  is  4-39,  that  for  gaseous  nitro¬ 
gen  being  4-34.  The  Maxwell  relation  and  the  equation 
of  Clausius  and  Mosotti  are  approximately  valid  for 
gaseous  and  liquid  nitrogen.  The  dielectric  constant 
of  solid  nitrogen  at  60°  Abs.  is  of  the  order  1-45 — 
1-46.  J.  S.  Carter. 

Dielectric  constant  of  bromine.  A.  Brahley 
(J.  Franklin  Inst.,  1927,  203,  251— 260).— The  vari¬ 
ation  of  the  dielectric  constant  £  of  bromine  vapour 
with  pressure,  temperature,  and  electric  intensity  has 
been  studied.  Curves  have  been  obtained  by  plotting 
e — 1  against  pressure  for  different  temperatures  and 
electric  fields.  In  the  curves  obtained  at  23-9°,  the 
quantity  e — 1  increases  with  pressure  more  rapidly 
than  the  first  power.  The  curve  at  28-5°  is  linear  and 
is  independent  of  the  electric  gradient.  It  corre¬ 
sponds  with  the  classical  theory,  except  that  e — 1  is 
about  twice  as  large  as  the  value  expected  from  the 
refractive  index.  The  curves  at  77 — 80°  show  a 
decreasing  tangent  with  increasing  pressure,  the 
reverse  of  the  effect  found  at  23-9°.  When  the  field 
was  changed  from  58  to  285  volts,  a  considerable 
variation  was  observed  at  80°,  the  effect  depending 
on  the  pressure  of  the  vapour. 

If  the  band  spectrum  of  a  diatomic  gas  is  due  to 
the  rotational  and  vibrational  energies  of  the  two 
ions  composing  the  molecule,  the  molecular  moment 
should  depend  on  the  distance  separating  the  ions. 
It  is  shown  theoretically  that  the  temperature  vari¬ 
ation  of  the  dielectric  constant  is  related  to  a  constant 
e0  corresponding  with  a  wave-length  For  water 
*0=3-0  n,  which  agrees  with  the  maximum  in  the 
absorption  band  of  water  vapour ;  for  bromine 
vapour  *0=0-9  g.  As  no  data  were  available  to  test 
this  result,  the  absorption  spectrum  of  bromine 
vapour  was  studied  in  this  region.  A  broad  absorp¬ 
tion  band  makes  its  appearance  at  0-95  u,  and  extends 
as  far  as  1-5  The  theory  is  thus  vindicated  in  this 
respect.  R.  A.  Morton. 

Determination  of  the  dielectric  constant  of 
air  by  a  discharge  method.  A.  P.  Carman  and 
K.  H.  Hubbard  (Physical  Rev.,  1927,  [ii],  29,  299 — 
308). — A  mean  value  of  1-000594  is  obtained  for  the 
dielectric  constant  of  air  at  0°  and  760  mm. 

A.  A.  Eldridge. 
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Temperature  variation  of  the  dielectric  con¬ 
stants  of  gases.  H.  J.  von  Braunmxthl  (Physikal 
Z.,  1927,  28,  141 — 149). — The.  dielectric  constants  of 
hydrogen,  carbon  monoxide,  argon,  carbon  dioxide, 
nitrous  oxide,  hydrogen  sulphide,  and  hydrogen 
chloride  have  been  measured  by  a  heterodyne  method 
at  the  frequency  10®  cycles  per  sec.  in  the  temperature 
range  280 — 400°  Abs.,  and  are  found  to  vary  in 
accordance  with  the  equation  of  Debye,  m( e — l)T/ 
4Kp—aT+b,  where  c  is  the  dielcctrie  constant,  m  the 
molecular  mass,  p  the  density,  T  the  temperature 
Abs.,  and  a  and  b  arc  characteristic  constants.  The 
following  expressions  arc  given  for  a  and  b  :  a— 
S«,e,2//(  and  b—\j?}3k,  where  is  the  number  of 
particles  of  charge  e(  per  molecule,  /,-  the  restoring 
force,  p  the  electric  moment  of  the  dipole,  and  k  the 
Boltzmann  constant.  Values  of  a  and  n  are  obtained  in 
this  way  from  the  experimental  data.  R.  W.  Bunt. 

Dielectric  properties  of  ionised  gases.  H. 
Gutton  and  J.  Clement  (Compt.  rend.,  1927,  184, 
441 — 443). — The  dielectric  properties  of  hydrogen 
have  been  observed  at  various  pressures  and  degrees 
of  ionisation  by  the  resonance  method,  and  curves 
obtained  which  show  the  relation  between  the  reson¬ 
ance  wave-length  and  the  square  of  the  resonance 
current  for  constant  pressures  and  an  increasing 
degree  of  ionisation.  Two  current  maxima  are  ob¬ 
tained,  corresponding  with  zero  and  complete  ionis¬ 
ation,  the  former  being  the  greater.  At  low  pressures 
an  apparent  decrease  in  e  is  indicated  by  a  diminution 
in  the  wave-length ;  this  increases  with  the  ionisation. 
At  high  pressures,  the  curves  indicate  the  existence 
of  forces  analogous  to  friction,  and  the  curves  arc 
similar  to  those  obtained  for  a  solution  of  an  electro¬ 
lyte  as  the  concentration  increases.  J.  Grant. 

Electric  moments  of  disubstituted  benzene 
derivatives.  R.  N.  Kerr  (Phil.  Mag.,  1927,  [vii], 
3,  330 — 336). — The  dielectric  constants  of  a  number 
of  disubstituted  benzene  derivatives  in  the  liquid 
state  at  58°  have  been  determined  for  a  wave-length 
of  95  metres.  All  the  isomeric  compounds  shoiv  a 
gradation  of  tho  dielectric  constant  from  ortho- 
through  meia-  to  para-.  In  some  cases,  there  is  an 
increase  in  the  value  in  this  order,  whilst  in  others 
there  is  a  decrease.  The  theory  of  Thomson  (A., 
1923,  ii,  683)  regarding  the  method  in  which  the 
magnetic  moments  of  such  isomeridcs  should  vary  is 
shown  to  hold  when  both  substituents  are  the  same, 
but  to  fail  in  several  cases  when  the  latter  are  different. 

A.  E.  Mitchell. 

Molecular  volumes  of  the  halopentammine- 
cobaltic  and  chromic  halides.  R.  Element  (Z. 
anorg.  Ghent,,  1927,  160,  1615 — 170). — Ephraim  and 

Schutz’s  values  (A.,  1926,  785)  for  the  molecular 
volumes  of  ehloro-  and  bromo-pentammineeobaltie 

halides  are  criticised,  since  they  do  not  accord  with 
the  atomic  volumes  of  the  halogens;  bromopent- 
amminecobaltic  bromide  is  reported  as  having  a  smaller 
molecular  volume  than  cliloropentamminecobaltic 

bromide,  although  the  atomic  volume  of  bromine  is 
greater  than  that  of  chlorine.  The  possible  sources 
of  error  are  discussed,  and  new  determinations  given 
which  are  in  agreement  with  the  order  of  atomic 
volume  of  the  halogens.  H.  F.  Gtllbe. 


Changes  in  volume  in  the  formation  of 
halides,  oxides,  and  sulphides.  0.  del  Fresno 
(Anal.  Fis.  Quint.,  1926,  24,  707— 716).— Tho  con¬ 
traction  in  volume,  expressed  by  the  negative  fraction 
Fm/2F0  (where  Vm  is  the  molecular  volume  and  2Fa 
the  sum  of  the  atomic  volumes),  increases  with  the 
atomic  volumes  of  the  metals  for  the  halides  of 
elements  of  the  first  two  groups.  For  different 
halides  of  the  same  metal,  excepting  hydrogen,  tho 
opposite  relationship  obtains.  The  contraction  is 
smaller  in  the  oxides  than  in  the  sulphides.  Whilst 
the  formation  of  homopolar  compounds  appears  to 
be  accompanied  by  dilatation,  contraction  is  observed 
with  the  hydrogen  halides.  This  may  be  explained 
on  the  assumption  that  the  hydrogen  nucleus  pene¬ 
trates  the  electronic  layer  of  the  other  atom,  whilst 
the  electron  remains  ivith  the  other  electrons,  the 
hydrogen  atom  thereby  losing  its  identity.  With  the 
oxides  of  elements  of  groups  III — VI,  the  curve 
connecting  contraction  with  atomic  volume  passes 
through  a  minimum.  G.  W.  Robinson. 

Dependence  of  free  space  on  temperature. 
W.  Here  (Z.  Elektrochem.,  1927,  33,  76— 77).— The 
influence  of  temperature  on  the  free  space,  V/,  of 
liquids  (A.,  1926,  670)  can  be  represented  by  relations 
similar  to  those  for  the  effect  of  temperature  on 
molecular  volume,  viz. :  (Vt„—  Vft)j  and 

{ Vf  —  Vh)j  Vf  —kt-L,  where  V/t,  V/„  and  V/c  denote 
the  free  space  at  f„  tv  and  0°,  respectively,  and  a.  and 
k  arc  constants.  Data  for  pentane,  hexane,  heptane, 
and  octane  are  quoted.  H.  J.  T.  Ellingiiam. 

Measurement  of  index  of  refraction  of  gases 
at  higher  temperatures.  E.  W.  Cheney  (Physical 
Rev.,  1927,  [ii],  29,  292 — 298). — For  air,  nitrogen, 
ammonia,  carbon  dioxide,  and  sulphur  dioxide,  values 
of  (n— 1)107  at  0°  and  760  mm.  for  5852,  6143,  and 
6678  A.,  respectively,  are  :  2925,  2985,  3795,  4485, 
6637;  2919,  2977,  3785,  4473,  6615;  2912,  2969, 
3771,  4465,  6598.  For  visible  light  the  thermal 
coefficients  do  not  differ  from  those  of  density  change 
between  0°  and  300°.  Between  25°  and  300°,  the 
coefficient  of  (linear)  expansion  of  quartz  has  the 
constant  value  0-946  x  10'®.  A.  A.  Eldiudce. 

Refractivity  of  some  anisotropic  molecules. 
T.  H.  Havelock  (Phil.  Mag.,  1927,  [vii],  3,  433 — 
448). — By  treating  the  molecule  as  a  structure  of 
isotropic  polarisable  constituents  in  fixed  relative 
positions,  expressions  are  obtained,  in  terms  of  the 
constants  of  the  constituents  and  of  the  structure,  for 
the  refractivity  and  the  depolarisation  ratio  of  a  gas 
the  molecules  of  which  are  of  three  types  :  (o)  three 
equal  atoms  at  the  corners  of  an  equilateral  triangle 
with  a  fourth  atom  equidistant  from  them,  but  not 
necessarily  in  the  same  piano,  (6)  four  equal  atom  at 
the  corners  of  a  regular  tetrahedron  with  a  fifth  at 
the  centroid,  (c)  four  equal  atoms  at  the  corners  of  a 
square  with  a  fifth  equidistant  from  them,  but  not 
necessarily  in  the  same  plane.  Numerical  results  are 
deduced  for  some  suggested  models  for  ammonia  and 
methane,  and  are  discussed  in  relation  to  other 
members  of  the  series  of  compounds  of  tho  form  NH„. 

A.  E.  Mitchell. 

Action  of  magnetic  fields  on  the  refractive 
index  of  gaseous  carbon  dioxide.  E.  T.  S. 
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Appleyard  (Nature,  1927,  119,  353). — The  observ¬ 
ations  of  Ghosh  and  Mahanti  (A.,  1926,  1194)  cannot 
be  attributed  to  molecular  orientation.  Further, 
repetition  of  Ghosh  and  Mahanti’s  experiments  gave 
a  straight  line  when  pressure  was  plotted  against 
fringe-shift  whether  the  field  was  on  or  off. 

A.  A.  Eldridge, 

Diffraction  of  X-rays  by  liquids.  F.  Zernike 
and  J.  A.  Prins  (Z.  Physik,  1927,  41,  184—194).— 
From  a  consideration  of  the  effect  of  the  relative  motion 
of  the  moleculos  in  a  liquid  an  expression  is  obtained 
for  the  variation  of  the  intensity  of  the  scattered 
radiation  with  the  angle  of  scattering  when  a  liquid 
is  irradiated  with  monochromatic  X-radiation.  The 
general  characteristics  of  the  experimental  curves 
are  reproduced,  particularly  the  rapid  increase  in 
intensity,  rising  to  a  sharp  maximum,  which  is 
observed  as  the  angle  of  scattered  radiation  is  in¬ 
creased  from  zero  to  r/4.  This  analysis  also  leads 
to  the  conclusion  that,  for  small  angles  of  scattering, 
the  ratio  of  the  intensities  for  a  liquid  and  its  vapour 
is  equal  to  the  ratio  of  the  compressibilities  of  the 
two  states.  R.  W.  Lunt. 

Anomalous  dispersion  of  a  silicate  solution 
for  wave-lengths  between  50  and  60  cm.  E. 
Frankenberger  (Ann.  Physik,  1927,  [iv],  82,  394 — 
412). — Using  a  Lecher-wire  system,  the  band  of 
anomalous  dispersion  at  about  56  cm.  wave-length 
in  the  refraction  of  water,  found  by  Weichmann 
(A.,  1922,  ii,  5,  331),  is  shown  not  to  appear  with 
pure  water.  1-5  X  lOAX-Sodium  hydrogen  silicate  in 
water  shows  anomalous  dispersion  between  50  and 
60  cm.  wave-length.  If  the  solution  is  prepared  in 
the  3ame  manner,  it  always  gives  the  same  dispersion, 
even  after  keeping  for  a  week.  The  dispersion  band 
can  be  split  up  into  three  parts,  each  of  which  corre¬ 
sponds  with  a  mode  of  resonance.  The  results  fit 
the  ordinary  optical  dispersion  formula.  The  meas¬ 
ured  values  of  absorption  coefficient  agree  in  order 
of  magnitude  with  those  calculated  from  the  dis¬ 
persion-wave-length  curve.  It  is  necessary  to  note 
that  water  itself  shows  a  fairly  considerable  absorp¬ 
tion  for  these  short  waves.  W.  E.  Downey. 

Intensity  of  anomalous  dispersion  in  non- 
luminous  vapours  of  thallium  and  cadmium. 

W.  Kuhn  (Kgl.  Danske  Videnskab.  Selsk.  math.-fys. 
Medd.,  1926, 7,  No.  12,  1 — 87).- — From  an  extension  of 
the  theory  of  dispersion,  an  expression  is  developed  for 
longitudinal  magnetic  double  refraction  for  certain 

anomalous  Zeeman  effects.  Previous  results  of 
anomalous  dispersion  and  absorption  in  the  neigh¬ 
bourhood  of  spectral  lines  are  recalculated  to  a  com¬ 
mon  basis  and  extended  by  more  recent  data.  Anom¬ 
alous  magnetic  rotation  dispersion  in  non-luminous 
vapours  of  thallium  and  cadmium  were  measured, 
and  the  /-values  for  a  number  of  lines  are  given. 
The  absolute  and  relative  /-values  are  discussed  from 
various  theoretical  points  of  view.  W.  Clark. 

. Rotatory  dispersion  of  asparagine  in  the  ultra¬ 
violet.  (Mlle.)  J.  Liquter  and  R,  Descamfs  (Bull. 
Soe.  chim.  Belg.,  1926,  35,  459— 465).— The  rotatory 
dispersion  of  aqueous  solutions  of  asparagine  con¬ 
taining  hydrogen  chloride,  sodium  hydroxide,  sodium 
chloride,  potassium  chloride,  potassium  sulphate, 


calcium  chloride,  and  various  mixtures  of  these  sub¬ 
stances  has  been  studied  in  the  ultra-violet,  with 
results  in  accordance  with  previously  expressed 
opinions  (A.,  1926,  906),  L.  F.  Gilbert. 

Magnetic  rotary  dispersion  of  water,  alcohol, 
and  water-alcohol  mixtures.  D.  J.  Stephens  and 
E.  J.  Evans  (Phil.  Mag.,  1927,  [vii],  3,  540—565).— 
The  magneto-optical  rotation  of  water  at  temperatures 
between  13-2°  and  20°  has  been  examined  over  the 
region  of  wave-lengths  0-5997 — 0-2383  u ;  the  results 
show  that  in  this  spectral  region  the  only  absorption 
band  which  contributes  materially  to  the  magnetic 
rotation  is  at  0-1192  Similar  measurements  at 
12-2 — 13°  have  been  made  with  99-4%  ethyl  alcohol 
over  the  spectral  range  0-4390 — 0-2600  p ;  the  results 
indicate  that  the  absorption  band  making  the  major 
contribution  to  the  rotation  is  at  0-1114  \i.  Ex¬ 
amination  of  the  magneto-optical  rotation  at  12-2 — 
13°  of  various  ethyl  alcohol-water  mixtures  in  the 
region  0-2753 — 0-3363  ja  shows  that  the  value  of 
Verdet’s  constant  diminishes  initially  with  an  increase 
in  the  percentage  of  alcohol  up  to  30% ;  between 
30  and  70%  alcohol  its  value  is  constant,  and  above 
70%  it  decreases.  A.  E.  Mitchell. 

Influence  of  solvents  on  the  rotation  of  optic¬ 
ally  active  compounds.  XXIV.  Menthyl  benz- 
enesulphonate,  menthyl  naphthalene-a-sulphon- 
ate,  and  menthyl  naphthalene-p-sulphonate  in 
various  solvents.  T.  S.  Patterson  and  (Miss) 

I.  M.  McAlpine  (J.C.S.,  1927,  353 — 355;  of.  ibid., 

1916,  109,  1204). — The  specific  rotations  of  each  of 
the  above  substances  in  six  different  solvents  for 
three  different  colours  of  light  have  been  determined. 
From  the  data  so  obtained,  it  is  concluded  that  there 
is  no  region  of  anomalous  rotation  dispersion.  The 
dispersion  ratios  for  the  series  of  substances  are 
practically  constant.  W.  E.  Downey. 

Molecular  scattering  of  light  in  a  binary 
liquid  mixture.  K.  0.  Kar  (Phil,  Mag.,  1927,  [vii], 
3,  601 — 604). — It  is  shown  that  the  attempted  im¬ 
provement  by  Raman  and  Ramanathan  (ibid.,  1923, 
[vi],  45,  213)  of  Einstein’s  equation  for  molecular 
scattering  of  light  in  a  binary  liquid  mixture  intro¬ 
duces  a  vanishingly  small  correction  term,  and  is 
therefore  unjustified.  A.  E.  Mitchell. 

Absolute  measurement  of  the  intensity  f 
light  diffused  by  benzene  in  the  liquid  state. 

J.  Cabannes  and  P.  Daure  (Compt.  rend.,  1927, 

184,  520— 522).— The  intensity  of  light  diffused 
through  thiophen-free,  non-fluorescent  benzene  has 
been  compared  with  that  found  for  gaseous  ethyl 
chloride  (A.,  1925,  ii,  753).  In  this,  and  in  66  liquids, 
the  ratios  of  the  intensity  of  the  light  diffused  through 
the  liquid  to  that  of  the  gas  indicates  that  the  former 
diffuses  less  light  than  would  be  expected  when  the 
result  is  calculated  from  Einstein’s  formula  corrected 
for  anisotropy.  Avogadro’s  constant  (N)  is  6*5  x  1023 
for  the  gas  and  7-8 — 8-0xl023  for  the  liquids.  The 
method  therefore  is  not  suitable  for  the  determination 
of  X  in  liquids.  J.  Grant. 

Magnetism  and  molecular  structure.  E.  C- 
Stoner  {Phil.  Mag.,  1927,  [vii],  3,  336— 356).— The 
magnetic  properties  of  uninuclear  and  simple  hi- 
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nuclear  systems  are  discussed  in  relation  to  their 
spectroscopic  and  chemical  properties.  For  inert 
gas  atoms  and  ions  of  similar  configuration,  the 

magnetic  susceptibilities  are  roughly  of  the  same 
order  as  those  to  he  expected  from  ionisation  potential 
data.  For  helium,  the  magnetic  data  suggest  a  model 
with  two  parallel  approximately  circular  orbits.  The 
model  with  k—\  for  each  electron  orbit  leads 
to  a  value  for  the  susceptibility  one  sixth  of  that 
observed  by  Will  and  Hector  (A.,  1924,  ii,  293).  The 
magnetic  moments  of  the  ions  of  the  first  transition 
scries  of  elements  are  shown  to  be  almost  all  in 
disagreement  with  values  predicted  from  the  work 
of  Hund  (A.,  1925,  ii,  912).  Ions  with  fewer 
electrons  behave  magnetically,  as  though  they  were 
in  8- states.  The  simpler  binuclear  diamagnetic 
systems  behave  analogously  to  lS  atomic  configur¬ 
ations.  From  numerical  values  of  the  susceptibilities 
it  is  shown  that  the  anomalous  increase  in  molecular 
susceptibility  at  low  pressures  observed  by  Glaser 
(ibid.,  82)  cannot  be  due  to  an  orientation  pheno¬ 
menon,  and  it  is  suggested  that  Glaser’s  results  are  due 
to  some  unrecognised  experimental  factor  inherent 
in  his  method.  The  significance  of  the  high  value  of 
the  susceptibility  of  hydrogen  is  discussed,  and  it  is 
suggested  that  in  the  hydrogen  molecule  the  two 
electronic  orbits  are  parallel  to  each  other  and  to  the 
plane  of  nuclear  rotation,  that  the  electrons  move  in 
opposite  directions  in  quantum  orbits  for  which  the 
total  quantum  number  is  greater  than  one,  that  the 
molecule  as  a  whole  behaves  as  a  ^-system,  and 
when  strongly  quantised  assumes  a  single  definite 
orientation  in  a  magnetic  field.  This  view  is  in  agree¬ 
ment  with  Mulliken’s  interpretation  (A.,  1926,  8) 
of  the  spectroscopic  data.  The  magnetic  moments  of 
the  binuclear  paramagnetic  systems  NO  and  02  sug- 

fest  that  these  two  molecules  form  a  sequence  with 
Ijj,  the  three  molecules  behaving  as  atom-like  con¬ 
figurations  in  hS'-,  2S-,  and  ^-states.  The  various 
lines  of  evidence  suggest  that  in  the  simpler  mole¬ 
cules  the  outer  electrons  distribute  themselves  about 
the  binuclear  centre  similarly  to  the  electrons  of 
atoms.  A.  E.  Mitchell. 

Co-ordination  theory  in  organic  and  physio¬ 
logical  chemistry.  P.  Pfeiffer  (Ver.  Ges.  Deut. 
Naturforsch,  Aerzte,  1926,  19,  1100—1108). — An 
address  in  which  the  theory  of  co-ordination  com¬ 
pounds  and  complex  metallic  salts  is  considered  in 
relation  to  complex  organic  molecular  compounds 
etc.  of  medical  interest.  The  implications  of  adsorp¬ 
tion  are  also  discussed.  R.  A.  Morton. 

Isomerism  of  molybdenyl  monochloride.  W. 
Wakdlaw  and  R.  L.  Wokmell  (J.C.S.,  1927,  130 — 
139). — The  authors  report  the  existence  of  two  forms 
of  the  co-ordination  compound  MoOCl,4H20.  Assum¬ 
ing  that  tervalent  molybdenum  has  a  co-ordination 
number  of  six  (from  certain  experimental  evidence 
on  ionisation  values),  and  that  the  associating  units 
are  situated  at  the  vertices  of  a  regular  hexagon,  the 
authors  show  that  two  stereoisomerides  of  this  com¬ 
pound  are  possible.  From  a  consideration  of  the 
action  of  these  compounds  with  sodium  monosalicyl¬ 
ate,  using  the  salicylate  group  as  an  unsymmetrical 
chelate  group,  the  authors  assign  a  ces-configuration 


to  the  brown  compound  and  a  truu.s-configuration  to 

the  green  compound.  R.  W.  Luxt. 

Novel  type  of  optically  active  complex  metallic 
salt.  F.  G.  Mann  and  (Sir)  W.  J.  Pope  (Nature, 
1927,  119,  351). — It  is  established  that  an  auxiliary 
valency  linking  can  render  a  carbon  atom  asymmetric. 
Tetrachloro-(triaminopropane  monohydrochloride) - 
platinum  (cf.  A.,  1926,  1234)  has  been  resolved  into 
optically  active  components  by  means  of  silver  d-  and 
Z-camphorsulphonates,  the  hydrochlorides  regenerated 
from  the  salts  f-base-d-aeid  and  d-base-Z-acid  having 
J/[a]  —502°  and  +501°,  respectively.  Hence  the 
Cl  CH,-NH„HC1  hydrochlorides  must 

|  vu  |  *  be  represented  by  the 

annexed  formula, 
where  the  enantio- 
morphism  of  configur¬ 
ation  is  associated  with  the  asymmetry  of  the 
(3-carbon  atom  of  the  triaminopropane  molecule. 

A.  A.  Eldridqe. 

Magnetic  birefringence  constant  of  benzene. 
C.  V.  Raman  and  K.  S.  Krishnan  (Compt.  rend., 
1927,  134,  449 — 451). — The  Cotton-Mouton  constant 
for  benzene  is  calculated  from  the  authors’  formula 
(this  vol.,  92)  on  the  assumption  that  the  molecule 
has  the  hexagonal  structure  suggested  by  Pauling 
(A.,  1926,  662).  The  values  obtained  for  each  method 
of  linking  of  the  electrons  are  calculated  and  a  result 
is  obtained  which  agrees  with  the  observed  value 
(5-90  X  10~13)  when  it  is  assumed  that  all  the  carbon- 
carbon  electronic  orbits  arc  in  the  plane  of  the  hexagon 
and  those  of  carbon-hydrogen  are  perpendicular  to  it. 

J.  Grant. 

Diameter  of  molecules  at  the  b.  p.  S.  G. 
Mokroushin  (J.  Russ.  Phys.  Chem.  Soc.,  1926,  58, 
491 — 494).— By  combining  the  author’s  earlier  formula 
(A.,  1924,  ii,  820)  d—kVTIy,  where  T  is  the  b.  p., 
y  the  surface  tension,  d  the  molecular  diameter,  and 
it=l-98xl0-8,  with  Kistiakowski’s  modification  of 
the  Ramsay  and  Shields  expression  (J.  Russ.  Phys. 
Chem.  Soc.,  1902,  34,  74)  y=(J//s)2/3=l-15T,  where 
s  is  the  liquid  density,  a  relation  is  obtained  :  d  — 


kj^Mjs,  the  value  of  kx  being  1-79  X  10~8. 

Molecular  diameters  given  by  this  formula  are  com¬ 
pared  with  values  obtained  by  other  methods,  includ¬ 
ing  the  kinetic  theory  of  gases.  The  latter  do  not 
agree,  since  they  are  so-called  “  collision  diameters.” 
The  views  of  Langmuir,  Adam,  and  Marcelin  as  to 
the  unimolecular  nature  of  surface  layers  are  adopted. 

M.  Zvegintzov. 

minium.  W.  A.  Noyes  (Nature,  1927,  119, 
319). — Priority  is  claimed  for  Hopkins  (cf.  Rolla  and 
others,  this  vol.,  190)  in  the  discovery  of  illinium. 

A.  A.  Eldridge. 

Element  of  atomic  number  61  :  florentium 
[illinium].  L.  Rolla  and  L.  Fernandes  (Z.  anorg. 
Chem.,  1927,  160,  190 — 192). — See  this  vol.,  190. 

Discovery  and  the  If-absorption  edge  of  the 
element  of  atomic  number  61.  R.  Brunetti  (Z. 
anorg.  Chem.,  1927,  160,  237—241 ;  cf.  this  vol., 
190). — A  claim  for  priority.  H.  F.  Gillbe. 

X-Ray  analysis  of  single  crystals.  R.  L. 
Aston  (Proc.  Camb.  Phil.  Soc.,  1927,  23,  561— 


577). — -Muller’s  method  of  determining  the  orientation 
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of  a  single  crystal  of  metal  by  measuring  the  reflexion 
of  characteristic  X-rays  from  surface  layers  (Proc. 
Roy.  Soc.,  1924,  A,  105,  500)  has  been  applied  to 
iron  crystals.  Details  of  improvements  in  the  tech¬ 
nique  are  given.  R.  Cuthill. 

Crystal  form  of  boron  nitride.  Eventual 
ambiguity  in  the  analysis  of  powder-spectro¬ 
grams.  F.  M.  Jaeger  and  H.  G.  K.  Westen- 
brink  (Proc.  K.  Akad.  Wetensch.  Amsterdam,  1926, 
29,  1218 — 1222). — Boron  nitride  was  purified  by  a 
process  of  fractional  sedimentation  with  water.  The 
resulting  substance,  having  d\s  1-99,  was  examined  by 
the  Debye-Hull  powder-spectrogram  method.  The 
results  of  such  measurements  indicate  that  the  under- 
lying  grating  is  simple  cubic  (a0=7-44  A.)  or  simple 
tetragonal  (®0=4-295,  c0=5-176  A.,  a  :  c=l  :  1-2052). 
In  the  first  case,  the  elementary  cell  would  contain 
20  mols.  (an  improbable  figure),  and  in  the  ease  of 
tetragonal  symmetry  4  or  5  mols.  As  all  further- 
necessary  data  are  lacking,  it  is  impossible  to  decide 
which  structure  is  correct. 

Conclusions  as  to  crystal  structure  must  not  be 
drawn  “where  only  the  results  of  powder-spectrograms 
can  be  used.  Such  data  are  valuable  only  when  used 
in  connexion  with  the  results  of  other  spectrographic 
methods,  and  of  crystallographic  measurements. 

J.  S.  Carter. 

Crystal  structure  of  solid  oxygen.  J.  C. 
McLennan  and  J.  0.  Wilhelm  (Phil.  Mag.,  1927, 
[vii],  3,  383 — 389). — X-Ray  examination  of  solid 
oxygen  at  the  temperature  of  liquid  hydrogen  (—252°) 
has  shown  that  oxygen  at  —252°  crystallises  in  the 
body-centred  orthorhombic  system  with  axial  ratios 
a  :b  :  c  =  l-44  :  1  :  0-9.  The  sides  of  the  unit  cell  are 
a— 5-50,  6=3-82,  and  c=3-44  A.,  whence  if  two  mole¬ 
cules  he  supposed  to  be  associated  in  each  cell,  d  is 
1-46.  The  accepted  value  of  the  density  of  solid 
oxygen  is  1-426.  If  it  is  assumed  that  this  lower 
value  is  for  the  second  modification  existent  at  tem¬ 
peratures  above  that  of  the  observations,  then  the 
present  results  afford  confirmation  of  the  observation 
of  Wahl  (A.,  1913,  ii,  208)  that  the  low-temperature 
modification  is  the  denser  of  the  two  forms  of  solid 
oxygen. 

The  existence  of  two  modifications  of  oxygen  is  in 
agreement  w-ith  the  results  that  have  been  obtained 
for  the  other  members  of  the  same  group  of  elements 

in  the  periodic  table.  A.  E.  Mitchell. 

Determination  of  the  lattice  spacing  and  of  the 
rhomhohedral  angle  of  magnesium  carbonate 

from  a  micro-crystalline  powder.  J.  Brentano 
and  W.  E.  Dawson  (Phil.  Mag.,  1927,  [vii],  3,  411 — 

418). — X-Ray  examination  of  a  microerystalline 
powder  of  magnesite  has  given  a  value  for  the  rhombo- 
hedral  angle  of  103°  19',  which  is  in  close  agreement 
with  the  value  previously  determined  by  Schroder 
(Ann.  Physik,  1859,  106,  226)  by  a  goniometric 
method.  The  corresponding  spacing  dJOO  is  5-477± 
0-005  A.  and  the  density  3-000.  The  corresponding 
values  found  by  Levi  and  Ferrari  (A.,  1924,  ii,  761) 
from  X-ray  measurement  are  5-420  A.  and  3-08.  The 
edge  of  the  elementary  cleavage  rhomb  is  calculated 
to  be  5-899  A.,  corresponding  with  a  unit  cell  of  4 
molecules  of  magnesium  carbonate.  A.  E.  Mitchell. 


Crystal  structure  of  magnesium  platino- 
cyanide  heptahydrate.  R.  M.  Bozorth  and  F.  E. 
Haworth  (Physical  Rev.,  1927,  [ii],  29,  233 — 230). — 
The  platinum  atoms  are  located  at  0,  0,  0  and  J,  |, 
and  the  magnesium  atoms  at  0,  0,  i  and  0,  in  a 
tetragonal  unit  14-6  x  14-6x3-13  A.  The  magnesium 
and  platinum  atoms  alternate  in  rows  with  shortest 
distance  of  separation  10-3  A.,  the  distance  between 
any  two  adjacent  atom-centres  being  1-57  A. 

A.  A.  Eldridge. 

Space-groups  of  the  rhombic  and  monoclinic 
heptahydrates  of  the  sulphates  of  bivalent  metals 
[and  of  rhombic  magnesium  chromate].  H.  G.  K. 
Westenbrink  (Proc.  K.  Akad.  Wetensch.  Amster¬ 
dam,  1926,  29,  1223 — 1232). — The  rhombic  modi¬ 
fications  of  the  heptahydrated  forms  of  magnesium, 
zinc,  and  nickel  sulphates  and  magnesium  chromate 
have  been  examined  by  the  X-ray  spectrograph. 
The  crystals  have  rhombic-bisphenoidal  symmetry; 
the  unit  cell  contains  4  molecules;  F4  is  the  only 
possible  space-group.  Similar  measurements  on  the 
monoclinic-prismatic  modifications  of  ferrous  and 
cobalt  sulphate  heptahydrates  lead  to  the  conclusion 


that  the  unit  cell  contains  16  molecules 
only  possible  space-group  is  CG->h. 

and  that  the 

Rhombic  MgSOt,7H,0 

“o 

11-89 

12-01 

C-80  A. 

MgCrO4,7Hj0 

11-89 

12-01 

G-89  A. 

NiS0t,7H20 

11-86 

12-08 

0-81  A. 

ZnSOj,7HtO 

11-85 

12  09 

0-83  A. 

Jlonoclinic  FeS04,7H20 

15  34 

12-98 

20-02  A. 

CoS04,7H20 

15  45 

13-08 

20-04  A. 

J.  S.  Carter. 

Crystal  structure  of  calcium  silicide.  J.  Bohm 
and  O.  Hassel  (Z.  anorg.  Chem.,  1927,  160,  152 — 
164).— A  study  of  the  structure  of  the  hexagonal 
crystals  of  calcium  silicide,  CaSi2,  and  a  discussion  of 
the  results  with  reference  to  Kautsky  and  Herzberg’s 
views  (A.,  1924,  ii,  852)  on  the  structure  of  siloxen, 
Si6HG03.  H.  E.  Gillbe. 

X-Ray  analysis  of  the  system  chromium- 
carbon.  A.  Westgren  and  G.  Phragm£n  (Kungl. 
Svenska  Vet.  Handl.,  1926,  [iii],  2,  3 — 11 ;  cf.  Ruff  and 
Foehr,  A.,  1918,  ii,  399). — X-Ray  analysis  shows  the 
existence  of  three  chromium  carbides.  The  com¬ 
pound  Cr4C  has  a  cubic,  face-centred  lattice;  the 
elementary  cube  has  an  edge  10-638  A.  and  contains 
120  atoms.  The  carbide  considered  by  Ruff  and 
Foehr  to  he  CrsC2  is  hexagonal,  the  height  of  the 
elementary  prism  being  4-523  and  the  edge  of  the 
basal  surface  13-98  A. ;  axial  ratio  0-324.  Since  the 
elementary  prism  contains  80  atoms,  the  most  prob¬ 
able  formula  is  Cr7C3.  The  compound  Cr3G>  is  rhom¬ 
bic.  The  dimensions  of  the  elementary  parallelepiped 
are  2-821,  5-52,  1 1-46  A. ;  axial  ratios  0-246  :  0-480  :  1. 
The  elementary  cell  contains  20  atoms. 

J.  S.  Carter. 

Crystal  structure  of  gallium.  F.  M.  Jaeger, 
P.  Terpstra,  and  H.  G.  K.  Westenbrinr  (Proc.  K. 
Akad.  Wetensch.  Amsterdam,  1926,  29,  1193 — 1217). 
— Spectroscopically  pure  gallium  has  m.  p.  30-2°,  and 
is  very  susceptible  to  undercooling  phenomena. 
Inoculation  of  the  undercooled,  molten  metal  yields 
crystals  possessing  ditetragonal-hipyramidal  sym¬ 
metry,  a  :  c=  1:1-6753.  If,  however,  crystals  are 
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allowed  to  grow  slowly  from  the  only  slightly  super¬ 
cooled  liquid,  flat  crystals  much  poorer  in  limiting 
forms  are  obtained.  The  ditetragonal-bipyramidal 
crystals  have  been  examined  by  the  X-ray  spectro¬ 
graph  by  different  methods.  The  identity-distances 
of  the  fundamental  grating  in  the  direction  of  the  a 
and  c  axes  are  4-51  and  7-51  A.,  respectively.  The 
unit  cell  contains  8  atoms  and  is  the  only  possible 
space-group.  The  parameters  of  the  equivalent 
points  are:  (it,  it-f it);  (it,  1— it,  v+J);  (—it, 
\—u,  v)\  (it,  m+4,  (it+i,  «,  —  v)\  («+£, 

—it,  1>);  (i— it,  —it,  —it);  (£—  u,  it,  v),  where 
it  is  about  0-2 — 0-225  and  v  about  0-15 — 0-175.  A 
more  precise  determination  of  the  parameters  is  at 
present  impossible.  Sufficient  data  are,  however, 
available  to  indicate  that  the  smallest  distance  of 
two  gallium  atoms  is  2-5G  A.,  a  result  in  agreement 
with  W.  L.  Bragg’s  figuro  for  the  atomic  radius  of 
gallium,  1-3  A.  The  proposed  structure  satisfactorily 
explains  a  number  of  the  properties  of  solid  gallium. 

J.  S.  Carter. 

Structure  of  colloidal  stannic  oxide.  R.  For¬ 
ster  (Physikal,  Z.,  1927,  28,  151 — 152). — Using  the 
Debye-Scherrer  interference  method,  the  grating 
constants  for  the  a-  and  the  c-axis  of  colloidal  stannic 
oxide,  dried  over  phosphorus  pentoxide,  have  been 
determined :  a=4-91,  c=3-47  A.  (for  cassiterite 

a— 4-67,  c— 3-14  A.).  It  is  concluded  that  the 
colloidal  particles  from  both  modifications  of  stannic 
acid  have  the  same  structure  as  cassiterite. 

R.  W.  Lent. 

Allotropy  of  germanic  oxide.  J.  H.  Muller 
(Proc.  Amer.  Phil.  Soc.,  1926,  65,  193 — 199). — Pure 
germanium  dioxide  can  exist  in  an  insoluble  (a-) 
modification,  d  6-003  (the  glassy  oxide  has  d  3-3037). 
The  X-ray  powder  spectra  are  different  for  the  two 
forms.  Chemical  Abstracts. 

Crystal  lattices.  I.  Molecular  space  and 
atomic  number.  U.  Panichi  (Atti  R.  Accad. 
Lincei,  1927,  [vi],  5,  123 — 128).— With  the  halides 
of  the  alkali  metals  the  molecular  space  increases  with 
the  sum  of  the  atomic  numbers  corresponding  with  the 
atoms  of  the  molecule ;  this  sum  is  termed  the  mole¬ 
cular  number.  With  analogous  compounds  of  the 
same  molecular  number,  the  molecular  space  increases 
as  the  ratio  between  the  atomic  numbers  of  the  metal 
and  non-metal  of  the  salt  decreases.  For  non- 
analogous  compounds,  i.e.,  for  those  with  non- 
isovalent  metals,  the  molecular  space  diminishes  as 
the  valency  increases,  if  the  above  ratio  remains 
almost  constant.  T.  H.  Pope. 

Refraction  and  dispersion  of  X-rays  in  calcite. 
A.  Larsson  (Z.  Physik,  1927,  41,  507— 515).— The 
author’s  investigation  on  the  deviation  from  the 
Bragg  equation  2d  sin  0„=nX  shown  by  calcite 
[ibid.,  1926,  35,  401)  has  been  continued  using  the 
molybdenum  and  iron  JToq  lines.  The  quantity  S  in 
the  equation  u=l — S,  where  p  is  the  refractive  index, 
has  been  evaluated  from  the  equation  8=sin  0X  sin 
02(m2  sin  0j—  tij  sin  02)(n2  sin  02— w*  sin  61)_1  in  which 
0j  and  02  are  the  glancing  angles,  corrected  for  the 
effect  of  thermal  expansion,  corresponding  with  the 
two  different  orientations  of  the  crystal  to  which 
nl  and  ?i2  refer.  The  values  of  8X~2  so  obtained  for 


the  line  MoXa,,  3-83  and  3-62  xlO-0,  and  that  for  the 
lino  Fe  Ka.v  3-92  x  10_B,  agree  well  with  that  calculated 
from  the  dispersion  formula  8X”2— Xe2(2jr»ic2)-1= 
3-69  xl0~°.  The  values  of  8x-2  have  been  employed 
to  calculate  the  grating  constant,  d,  using  the  corrected 
form  of  the  Bragg  equation,  n\=2d  sin  0„(1 — 
4Sd2?r2X~2) ;  the  value  found  for  d,  3-02945  A.,  is  in 
good  agreement  with  the  absolute  value  given  by 
Compton,  Beets,  and  DeFoe  (Physical  Rev.,  1925,  [ii], 
25,  625),  3-02904+0-001.  Finally,  from  the  altern¬ 
ative  form  of  this  equation  n\—2dn  sin  0„,  where 
dn=d(l  — 48d2nr2X-2) ,  X  has  been  calculated  from 
experimental  values  of  0 ;  X  for  Mo  Ka.  is  707-830,  and 
for  Fe  Kotv  1932-058  X.  R.  W.  Lunt. 

Scattering  power  of  lithium  and  oxygen  deter¬ 
mined  from  the  diffraction-intensities  of  pow¬ 
dered  lithium  oxide.  J.  M.  Bijvoet,  A.  Claassen, 
and  A.  Karssen  (Proc.  K.  Akad.  Wetensch.  Amster¬ 
dam,  1926,  29,  1286 — 1292). — The  scattering  power 
of  both  lithium  and  oxygen  has  been  determined  by 
photographic  intensity  measurements  on  lithium 
oxide  powder  with  Cu  Xa-rays,  using  an  apparatus 
previously  described  (Rec.  trav.  chim.,  1924,  43, 
680).  The  blackening  of  the  photographic  plate  was 
measured  by  a  Moll  photometer.  The  scattering 
power  found  for  lithium  is  in  agreement  with  that 
given  by  Debye  and  Scherrer  from  photometric  data 
on  lithium  fluoride  (A.,  1919,  ii,  20).  The  scattering 
power  of  oxygen  in  lithium  oxide  appears  to  be  much 
less  dependent  on  the  diffraction  angle  than  was 
found  by  Claassen  for  oxygen  in  Feo04  (ibid.,  1926, 
1072),  and  Hartree’s  calculated  values  for  a  free 
oxygen  ion  lie  between  the  two.  M.  S.  Burr. 

Magnetisation  of  single  crystals  of  iron. 
K.  Honda  and  S.  Kaya  (Sci.  Rep.  Tohoku  Imp. 
Univ.,  1926,  15,  721 — -754).— The  magnetisation  of 
single  crystals  of  iron  has  been  measured  for  both 
rectangular  and  ellipsoidal  specimens,  and  the  results 
are  discussed  theoretically.  The  hysteresis  loss  of  a 
single  crystal  of  pure  iron  is  very  small,  but  it  increases, 
at  first  rapidly  and  then  more  slowly,  with  increase 
of  grain  number  per  unit  volume ;  this  indicates  that 
the  hysteresis  is  chiefly  caused  by  the  irregular 
distribution  of  molecular  magnets  on  the  grain 
boundaries.  The  magnetisation  curves  in  the  direc¬ 
tion  of  tetragonal,  digonal,  and  trigonal  axes  are 
almost  straight  up  to  the  intensities  of  magnetisation 
of  1400,  1000,  and  900,  respectively.  The  curves 
then  show  two  sharp  breaks  or  bends,  and  sometimes 
a  third,  which  is  not  so  well  marked.  The  saturation 
of  magnetisation  is  much  more  easily  attained  than 
with  polycrystalline  iron ;  its  value  amounts  to  1717, 
and  is  reached  at  70,  650,  and  450  gauss  in  the  direc¬ 
tions  of  the  tetragonal,  digonal,  and  trigonal  axes, 
respectively.  In  plane  (100),  the  direction  of  the 
tetragonal  axis  is  more  easily  magnetisable  than  that 
of  the  digonal,  whilst  in  plane  (110)  the  directions  of 
the  tetragonal,  digonal,  and  trigonal  axes  are  in 
decreasing  order  of  magnetisability.  In  planes  (100), 
(110),  and  (111),  the  parallel  arid  perpendicular- 
components  of  magnetisation  vary  with  periods  of 
90°,  180°,  and  60°,  respectively.  The  parallel  com¬ 
ponent  in  the  (100)  plane  shows  a  maximum  in  the 
direction  of  the  tetragonal  and  a  minimum  in  the 
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direction  of  the  digonal  axis,  while  the  perpendicular 
component  vanishes  along  these  axes,  and  shows 
maxima  or  minima  in  between.  Below  3  and  above 
500  gauss,  the  parallel  component  is  almost  inde¬ 
pendent  of  the  direction  of  the  field.  In  the  (110) 
plane,  the  parallel  component  shows  maxima  in 
the  directions  of  the  tetragonal  and  digonal  axes  and 
minima  in  the  directions  of  55°  and  125°  from 
the  tetragonal  axis.  The  perpendicular  component 
vanishes  along  the  tetragonal,  digonal,  and  trigonal 
axes.  In  the  (111)  plane,  the  parallel  component 
with  weak  fields  is  a  maximum  in  the  directions  of  the 
equilateral  triangles  of  the  lattice,  and  a  minimum  in 
the  directions  of  the  bisectors  of  the  vertical  angles 
of  these  triangles ;  but  above  300  gauss  the  reverse  is 
the  case.  The  perpendicular  components  vanish 
in  these  directions.  The  above  facts  are  in  general 
agreement  with  the  theory  of  Honda  and  Okubo 
(Sci.  Rep.  Tohoku  Imp.  Univ.,  1910,  5,  153),  when 
the  effects  of  thermal  oscillations  are  considered. 

W.  Hume-Rothery. 

Magnetostriction  of  single  crystals  of  iron. 
K.  Honda  and  Y.  Mashiyama  (Sci.  Rep.  Tohoku  Imp. 
Univ.,  1926,  15,  755 — 776). — The  magnetostriction 
of  single  crystals  of  iron  has  been  measured  in  varying 
magnetic  fields  for  both  rectangular  and  ellipsoidal 
specimens.  The  magnetic  expansion  in  the  direction 
of  the  tetragonal  axis  is  positive,  and  that  in  the 
direction  of  the  trigonal  axis  is  negative  for  all  mag¬ 
netic  fields.  The  expansion  curves  in  other  directions 
are  composed  of  the  above  two  effects.  The  longi¬ 
tudinal  effect  in  the  direction  of  the  magnetic  field  and 
the  transverse  effect  at  right  angles  to  the  field  were 
both  measured;  the  transverse  effect  is  always  the 
reverse  of  the  longitudinal.  In  the  (100)  plane,  the 
longitudinal  effect  is  a  maximum  in  the  directions  of 
the  tetragonal  axes  and  a  minimum  in  between ;  the 
expansion  orientation  curves  are  sinusoidal,  having  a 
period  of  90°,  the  amplitude  increasing  with  the  field 
strength.  In  the  (110)  planes,  the  longitudinal  effect 
is  a  maximum  in  the  directions  of  the  tetragonal  axes ; 
a  second  slight  maximum  is  shown  in  the  direction 
of  the  digonal  axes,  and  a  minimum  along  the  trigonal 
axes.  The  expansion-orientation  curves  have  a 
period  of  180°.  In  the  (111)  plane,  the  lattice  con¬ 
sists  of  a  series  of  equilateral  triangles,  and  if  the 
bisector  of  the  vertical  angle  of  these  is  taken  as  zero, 
the  longitudinal  effect  is  a  maximum  in  the  directions 
30°,  90°,  and  150°,  and  a  minimum  for  0°,  60°,  and 
120°,  the  expansion-orientation  curves  having  a 
period  of  60°.  The  magnetostriction  effects  are 
much  larger  for  single  crystals  than  for  polycrystalline 
iron,  the  smallness  of  the  effect  for  the  latter  being 
due  to  the  opposing  expansion  and  contraction  of  the 
differently  oriented  crystals.  W.  Httme-Rotherv. 

Magnetic  properties  of  evaporated  nickel  and 
iron,  films.  R.  L.  Edwards  (Physical  Rev.,  1927, 
[ii]>  29,  321 — 331). — An  abrupt  change  in  coercive 
force  takes  place  with  iron  films  at  a  critical  thickness 
of  50  mg ;  nickel  has  no  such  critical  thickness. 
Peculiar  hysteresis  loops  were  obtained.  The  effect 
is  probably  caused  by  the  nature  of  the  crystalline 
state  but  may  also  depend  on  the  aluminium  base  on 
which  the  films  were  deposited.  A.  A.  Eldridge. 


Non-magnetic  films  of  iron,  nickel,  and 
cobalt.  L.  C.  Jackson  (Nature,  1927,  119,  426 — 
427). — “  Non-magnetic  ”  may  indicate  simply  loss 
of  ferromagnetism,  or  loss  also  of  the  magnetic 
moment  of  the  metallic  atom  itself.  Non-magnetic 
films  may  differ  from  metals  in  bulk  in  that  (1)  the 
metallic  atoms  are  farther  apart,  (2)  chemical  com¬ 
bination,  probably  of  a  loose  type,  may  have  taken 
place,  (3)  there  may  have  been  an  electronic  rearrange¬ 
ment  in  the  metallic  atoms.  A.  A.  Eldridge. 

Magnetic  anisotropy  of  cubic  crystals.  J. 
Forrest  (Phil.  Mag.,  1927,  [vii],  3,  464 — 476). — 
An  application  of  previous  work  of  the  author  (A., 
1925,  ii,  1133)  to  crystals  belonging  to  the  cubic 
system.  It  is  indicated  that  the  conception  of 
doublets  is  sufficient  to  explain  the  known  facts. 
The  magnetic  element  is  identified  with  the  atom,  and 
the  agreement  of  the  theoretical  results  with  those  of 
actual  experiment,  where  such  are  available,  appears 
to  support  the  fundamental  assumptions  that  the  law 
of  force  between  magnetic  poles  induced  in  a  crystal 
is  that  of  the  inverse  square,  and  that  the  ratio  of  the 
half  length  of  a  doublet  to  tho  distance  apart  of  the 
nearest  neighbours  in  an  array  of  doublets  is  small. 

A.  E.  Mitchell. 

Crystallographic  and  optical  comparison  of 
the  chlorides  of  lead  isotopes.  D.  Kerr-Lawson 
(Univ.  Toronto  Studies,  Geol.  Series,  1926,  37 — 43). — 
Values  of  p0  (1-9959,  1-9953,  1-9954),  q0  (1-1875, 
1-1871,  1-1869),  and  n$  (2-2602—2-2605)  were 

essentially  identical  for  lead  chloride  derived  from  a 
Katanga  uraninite,  a  chemically  “  pure  ”  sample, 
and  that  derived  from  thorite  from  Brevig,  Norway. 

Chemical  Abstracts' 

Polishing  of  surfaces.  J.  Muir  (Nature,  1927, 
119,  279). 

[Polishing  of  surfaces.]  N.  K.  Adam  (Nature, 
1927,  119,  279—280). 

“Seizure”  with  sliding  surfaces.  J.  M. 
Macaulay  (Nature,  1927,  119,  425).— Actual  fusion 
of  the  surfaces  at  the  point  of  seizure  is  believed  to 
occur  (cf.  also  A.,  1926,  998;  Adam,  this  vol.,  192). 

A.  A.  Eldridge. 

Formation  of  twin  metallic  crystals.  L.  W. 
MoKeehan  (Nature,  1927,  119,  392 — 393;  cf.  this 
vol.,  191 ;  Carpenter  and  Tamura,  ibid.,  191). 

Tensile  deformation  of  large  aluminium 
crystals  at  crystal  boundaries.  R.  L.  Aston 
(Proc.  Camb.  Phil.  Soc.,  1927,  23,  549— 560).— The 
deformation  of  an  aluminium  bar  containing  three 
large  crystals  when  subjected  to  a  tensile  strain  has 
been  investigated  by  X-ray  analysis  of  the  orientation 
of  the  crystals.  After  deformation,  the  surface  of 
the  crystal  showed  effects  similar  to  those  observed 
by  Carpenter  and  Elam  (A.,  1922,  ii,  69).  The 
deformation  is  less  at  the  crystal  boundaries  than  in 
the  body  of  the  crystals.  R.  Cut  hill. 

Behaviour  of  aluminium  crystals  under  ten¬ 
sion.  I.  (Freiherr)  von  Goler  and  G.  Sachs 
(Z.  Physik,  1927,  41,  103 — 115). — A  mathematical 
analysis  of  the  simple  and  double  slipping  of  alumin¬ 
ium  crystals  when  under  tension.  R.  W.  Lunt. 
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Behaviour  of  aluminium  crystals  under  ten¬ 
sion.  II.  R.  Karr  op  and  G.  Sachs  (Z.  Physik, 
1927,  41,  116—139). 

Stresses  involved  in  tests  of  hardness,  and  a 
table  of  the  comparative  hardness  of  certain 
metallic  elements.  A.  Mallock  (Nature,  1927, 
119,  276—277). 

Surface  tension  of  crystal  surfaces.  E. 
Peruoca  (Atti  R.  Accad.  Sci.  Torino,  1926,  61, 
318 — 334). — It  is  held  that  the  energy  of  a  crystal 
surface  is  determined  by  an  amorphous  unimolecular 
layer,  as  suggested  by  Beilby,  and  of  which  no 
account  is  taken  in  the  theories  of  Gibbs,  Curie,  and 
Born.  X-Ray  data  obtained  by  the  Debye-Scherrer 
method  indicate  that  the  energy  of  a  crystal  surface 
does  not  vary  with  the  plane  of  cleavage.  Further 
experiments  are  projected  in  which  the  energy  of  a 
crystal  surface  is  to  be  determined  from  the  angle  of 
contact  of  a  globule  of  mercury  on  the  crystal  surface. 

R.  W.  Lust. 

Pictet’s  rule  and  Born’s  grating  theory. 

W.  Tarasov  (Z.  Physik,  1927,  41,  318—325).— 
For  a  crystal  grating,  such  as  sodium  chloride,  it  is 
shown,  on  the  basis  of  Born’s  theory,  that  (Rs—R0)j 
Rq=olTi,  where  is  the  distance  between  the  ion 
centres  in  the  grating  at  the  m.  p.,  R0  the  distance  at 
absolute  zero,  a  the  mean  coefficient  of  linear  expan¬ 
sion,  and  T,  the  m.  p.  (R,—R0)jR0  has  been  evalu¬ 
ated  from  quantities  characteristic  of  the  grating, 
0-038,  in  good  agreement  with  the  values  of  u.Tt  for 
the  chlorides,  bromides,  and  iodides  of  sodium  and 
potassium.  R.  W.  Lunt. 

Glass  as  a  fourth  state  of  matter.  G.  S.  Parks 
and  H.  M.  Huffman  (Science,  1926,  64,  363—364). — 
The  transition  between  the  glassy  and  liquid  states 
is  not  gradual  and  continuous ;  thus  w-propyl  alcohol 
glass  softens  sharply  within  the  interval  90 — 102°  Abs. , 
with  an  abrupt  80%  increase  in  heat  capacity  during 
the  process.  A  glass,  like  a  liquid,  possesses  a  random 
arrangement  of  its  units,  and,  like  a  crystalline 
substance,  is  held  together  by  fixed,  rigid  linkings 
between  these  component  particles ;  thus  the  glassy 
and  crystalline  states  have  nearly  the  same  heat 
capacity.  Glass  may  be  regarded  as  a  fourth  state  of 
matter.  A,  A.  Eldridge. 

Determinations  of  mol.  wt.  of  sparingly 
soluble  substances  in  camphor.  H.  Carlsohn 
(Ber.,  1927,  60,  [B],  473 — 476). — Rust’s  method 
(A.,  1922,  ii,  421)  does  not  always  yield  reproducible 
results  when  applied  to  substances,  m.  p.  above  180°, 
which  are  sparingly  soluble  in  camphor.  A  modified 
method  is  given  in  which  the  f.  p.  instead  of  the  m.  p. 
is  observed.  Solidification  usually  occurs  rapidly 
and  within  1°.  If  the  molten  mass  does  not  solidify 
within  2°,  it  is  too  concentrated,  and  unchanged 
substance  initially  separates.  In  this  case,  the 
experiment  is  utilised  for  the  determination  of  the 
solubility  of  the  substance  in  camphor  by  observation 
of  the  temperature  at  which  the  residual  eutectic 
mixture  rapidly  and  completely  solidifies.  This  is 
deduced  from  the  formula  40xaxl000/Axb—Jf, 
in  which  a  and  b  are  the  weights  of  substance  and 
camphor,  A  is  the  depression,  and  M  the  supposed 
mol.  wt.  of  the  solute.  H.  Wren. 


Mol.  wt.  of  sulphur  trioxide  from  vapour 
density.  G.  Oddo  and  A.  Casauno  (Gazzetta, 
1927,  57,  75 — 82). — Measurements  of  the  vapour 
density  at  25°  of  liquid  and  fibrous  sulphur  trioxide 
gave  the  following  mean  values  for  the  mol.  wt., 
respectively  :  82-68  and  83-77.  R.  W.  Lunt. 

Liquid,  fibrous,  and  colloidal  sulphur  tri¬ 
oxide.  G.  Oddo  (Gazzetta,  1927,  57,  29 — 47). — 
Determinations  of  the  lowering  of  the  f.  p.  of  phos¬ 
phorus  oxychloride  produced  by  the  addition  of 
sulphur  trioxide  show  that  the  liquid  form  corresponds 
with  the  formula  S03,  the  ordinary  fibrous  form  with 
(S03)2,  and  a  sample  of  fibrous  form  twelve  years  old 
with  "  approximately  (S03)5,  which  is  therefore 
termed  “  colloidal  ”  sulphur  trioxide.  R.  W.  Lunt. 

Weight  of  a  normal  litre  and  compressibility 
of  ammonia.  E.  Moles  (Anal.  FIs.  Quim.,  1926, 
24,  717— 730).— The  most  probable  value  of  the 
weight  of  a  normal  litre  of  ammonia,  in  the  light  of 

recent  data,  is  0-7715  g.  G.  W.  Robinson. 

Precipitated  magnetite,  with  particular  refer¬ 
ence  to  hysteresis.  L.  A.  Welo  and  O.  Baudisch 
(Phil.  Mag.,  1927,  [vii],  3,  396 — 410). — A  comparison 
of  the  properties  of  precipitated  magnetite  is  made 
by  the  methods  of  Lefort  (Cornpt.  rend.,  1852,  34, 
488;  1869,  48,  179)  of  Kaufmann  (Z.  Elektrochem., 
1901,  7,  733),  and  of  the  authors  (A.,  1925,  ii,  1071). 
All  three  magnetites  are  shown  by  X-ray  examination 
to  have  the  same  structure.  There  is  evidence  of 
closer  packing  in  the  magnetite  made  according  to  the 
method  of  Lefort,  indicating  that  this  product  is  of 
smaller  crystal  size  than  the  others.  Measurements 
of  the  magnetic  permeabilities  and  hysteresis,  both  of 
the  annealed  and  unannealed  samples,  support  this 
observation.  Magnetite  has  been  prepared  in  a  new 
way,  by  oxidising  precipitated  ferrous  hydroxide 
with  nitric  oxide.  A.  E.  Mitchell. 

Magnetic  susceptibilities  of  gases  at  low 
pressures.  V.  I,  Vaidyanathan  (Indian  J.  Physics, 
1926,  1,  183—198). — The  magnetic  susceptibility 
of  carbon  dioxide  in  the  pressure  range  0 — 700  mm. 
has  been  determined  by  an  ingenious  apparatus, 
described  in  detail,  in  which  the  motion  of  the  gas  is 
measured  when  placed  in  a  heterogeneous  magnetic 
field.  The  volume  susceptibility  is  found  to  be 
proportional  to  the  gas  pressure  »?«,,=  — 0-00092  X 
10"®  (^=0-0308  x  10-6).  The  paramagnetic  sus¬ 
ceptibilities  of  oxygen  and  air  in  the  same  pressure 
range  were  determined  in  a  slightly  modified  apparatus 
in  which  the  motion  acquired  by  the  gas  in  the  field 
was  balanced  by  the  motion  acquired  by  a  solution  of 
known  susceptibility.  The  values  obtained  were 
*a,=0-142x  10~8,  and  Kalr=Q-029  x  10"®,  and  wore 
proportional  to  the  pressure.  R.  W.  Lunt. 

Magnetic  susceptibilities  of  oxygen  and  nitro¬ 
gen.  F.  J'.  von  Wisniewski  (Z.  Physik,  1927,  41, 
385 — 394). — On  the  basis  of  the  author’s  model  of 
a  diatomic  molecule  (A.,  1926,  1194)  the  para¬ 
magnetic  susceptibility  of  oxygen  has  been  calculated 
from  Langevin’s  equation  relating  this  quantity  to 
the  magnetic  moment  and  the  temperature.  The 
value  obtained,  0-1399x10'®,  is  in  good  agreement 
with  that  observed  by  Bauer  and  Piccard  (J.  Pliys. 
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Radium,  1920,  [vi],  i,  97),  0-1407  xlO'8.  The  dia¬ 
magnetic  susceptibilities  of  nitrogen,  argon,  and  neon 
have  been  calculated  by  an  extension  of  the  author’s 
theory,  and  are  shown  to  vary  as  the  fourth  power 
of  the  circular  quantum  .number.  The  values 
obtained  are  within  8%  of  those  observed  by 
Hector  (A.,  1924,  ii,  854).  R.  W.  Lunt. 

Critical  survey  of  recent  advances  in  the  study 
of  diamagnetism.  E.  S.  Bieler  {J.  Franklin  Inst., 
1927,  203,  211—242). 

Influence  of  temperature  on  gaseous  films 
adsorbed  on  mercury  and  on  the  optical  con¬ 
stants  of  mercury.  J.  Ellereroek  {Arch.  Nor¬ 
land.,  1927,  III  A,  5,  42 — 90). — The  technique  deve¬ 
loped  by  Haak  (ibid.,  1922,  III  A,  6,  198),  and  by 
Rceser  (ibid.,  225)  for  the  analysis  of  the  elliptical 
polarisation  produced  in  a  beam  of  plane  polarised 
light  when  reflected  has  been  extended  and  improved. 
From  measurements  of  the  elliptical  polarisation 
produced  when  the  reflecting  surface  is  mercury  in 
contact  with  dry  air  or  dry  hydrogen,  the  thickness 
of  the  adsorbed  film  has  been  evaluated  as  6  [ip.  and 
2  pu,  respectively,  on  the  basis  of  Drude’s  theory 
(Ann.  Physik,  1889,  36,  865;  1890,39,481).  These 
results  are  discussed  at  length,  and  in  particular  are 
thought  to  support  the  views  of  Iljin  (A.,  1925,  ii, 
958)  and  of  Polanyi  (ibid.,  1916,  ii,  474)  rather  than 
those  of  Langmuir. 

The  temperature  variation  of  the  eccentricity  of  the 
elliptic  polarisation  has  also  been  determined  for 
temperatures  from  20°  to  160°.  At  160°,  the  thick¬ 
ness  of  the  hydrogen  or  air  film  becomes  less  than 
0-7  uu  (the  limit  of  sensitivity  of  the  method).  The 
temperature  variation  of  the  principal  azimuth  of 
mercury  has  also  been  determined  for  6700  and 
5600  A.  It  has  been  shown  to  be  less  than  that 
characterising  the  metals  of  high  resistivity,  iron,  and 
bismuth,  in  accordance  with  the  author’s  theory. 

R.  W.  Lust. 

Specific  heats  of  gases  at  high  temperatures 
and  pressures.  E.  Burlot  (Mem.  Poudres,  1926, 
22,  69 — 106). — A  previous  investigation  (A.,  1925,  ii, 
1170)  showed  that  the  pressures  obtained  experi¬ 
mentally  by  the  combustion  of  certain  explosives  in  a 
closed  vessel  disagreed  with  those  calculated  from 
Abel’s  equation  p=/A/(l—  aA),  where  a  is  the 
co-volume,  A  the  density  of  charge,  and  /  (the  “  force  ” 
of  the  explosive)— P0F0T/273,  T  being  the  absolute 
temperature  of  the  gases  at  maximum  pressure. 
This  disagreement  was  attributed  to  the  use  of  values 
for  the  specific  heats  of  certain  gases  as  determined 
by  Mallard  and  Le  Chatelier  and  also  by  Sarrau, 
which  are  appreciably  too  high.  The  values 
for  the  specific  heats  at  high  temperatures  and 
pressures  have  therefore  been  reinvestigated,  but 
the  present  communication  is  confined  to  the  ratio 
between  the  specific  heats  at  constant  volume  of 
nitrogen  (c)  and  carbon  dioxide  (c').  The  method 
employed  is  described  in  detail. 

For  carbon  dioxide  at  1890°,  F/P1=449  and  at 
2096°  it  is  279,  the  corresponding  values  for  nitrogen 
being  610  and  400.  It  is  then  deduced  that  c'  jc  at 
1890°  is  1-36  and  at  2096°  1-43,  These  values  are 
considerably  lower  than  those  obtained  by  previous 
x 


investigators.  There  are  indications  that  the  mean 
molecular  heat  of  carbon  dioxide  at  constant  volume 
has  been  over-estimated  more  than  that  of  nitrogen. 
The  possible  sources  of  error  in  this  determination 
of  the  ratio  c'/c  are  discussed  and  considered  to  be  less 
than  6%  of  the  value  obtained.  S.  Binning. 

Specific  heats  of  a  highly-cooled  non-condensed 
phase.  N.  de  Kolosovski  (Compt.  rend.,  1927, 
184,  322 — 323). — It  is  pointed  out  that  the  kinetic 
theory  enables  the  conclusions  of  Perrakis  (this  vol., 
101)  to  be  obtained  with  fewer  assumptions. 

J.  Grant. 

Velocity  of  sound  in  steam,  nitrous  oxide,  and 
carhon  dioxide,  with  special  reference  to  the 

temperature  coefficient  of  the  molecular  heats. 
W.  G.  Shilling  (Phil.  Mag.,  1927,  [vii],  3,  273—301). 
— Determinations  of  the  molecular  heats  of  chemically 
pure  carbon  dioxide,  nitrous  oxide,  and  steam  have 
been  made  over  the  temperature  range  0 — 1000°. 
The  method  depends  on  the  measurement  of  the 
velocity  of  sound  in  the  gases  at  temperatures  up  to 
1100°.  The  molecular  heats  at  constant  volume  were 
found  to  be  :  for  carbon  dioxide,  6-688+0-00423£ - 
0-06712£2;  for  nitrous  oxide,  6-629+0-00694£  — 
0-0524R2,  and  for  steam,  7-266-0-00763f +0-041261/a— 
0-08401i3  g.-cal.  at  ta.  The  molecular  heats  at  constant 
pressure  were  found  to  be :  for  carbon  dioxide, 
8-7O8-L0-00415J— 0-0e650£2;  for  nitrous  oxide,  8-659 -f- 
0-00677£— 0  0s222t2,  and  for  steam,  9-596-0-00925<+ 
0-04148£2— 0-0s508f3  g.-cal,  at  t°.  The  equations 
apply  for  carbon  dioxide  and  nitrous  oxide  only  above 
0°  and  for  steam  only  above  100°.  A.  E.  Mitchell. 

Maximum  and  minimum  density  and  the 
heat  of  evaporation  of  helium.  I.  and  II.  J.  J. 
van  Laar  (Proc.  K.  Akad.  Wetensch.  Amsterdam, 
1926,  29,  1303—1316,  1317— 1334).— I.  Theoretical. 

II.  From  the  available  experimental  data  for  the 
vapour  pressure  of  helium  at  very  low  temperatures, 
vapour-pressure  formula!  between  the  temperatures 
0°  and  4-2°  Abs.,  and  also  between  3-5°  and  5-2°  Abs., 
have  been  deduced.  With  the  help  of  these,  the 
values  of  the  molecular  latent  heat  of  evaporation, 
L,  and  the  internal  molecular  heat  of  evaporation, 
X[— L— p(v2— »,)],  have  been  determined  between 
0°  Abs.  and  the  critical  temperature,  5-19°  Abs. 
L  is  thus  found  to  have  a  maximum  value  at  3-5°  Abs. 
and  a  point  of  inflexion  at  the  temperature  of  maxi¬ 
mum  density  2-3°  Abs.,  whilst  X  has  a  minimum  at 
1-5°  and  a  maximum  at  about  3-4°,  the  point  of 
inflexion  between  being  at  2-2°  Abs.  approximately. 
The  values  of  L  are  of  the  same  order  of  magnitude  as 
those  found  experimentally  by  Onnes  and  Dana 
(this  vol.,  101).  The  appearance  of  a  maximum  can  be 
explained  naturally,  and  does  not  require  the  assump¬ 
tion  of  the  “  degeneration  of  energy  ”  of  the  liquid  at 
low  temperatures.  M.  S.  Burr. 

Methods  and  apparatus  used  in  the  cryogenic 
laboratory.  XEX.  The  methyl  chloride  and 
ethylene  circulations.  The  hydrogen  litjuefier 
and  circulation.  The  helium  liquefler  and  cir¬ 
culation.  H.  K.  Onnes  (Proc.  K.  Akad.  Wetensch. 
Amsterdam,  1926,  29,  1176 — 1183). 

Melting  curve  of  hydrogen.  H.  K.  Onnes  and 
W.  van  Gulik  (Proc.  K.  Akad.  Wetensch.  Amster- 
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dam,  1920,  29,  1184 — 1187). — Using  the  same  method 
as  for  helium  (Keesom,  A.,  1926,  893),  the  above 
curve  has  been  examined  over  the  range  of  pressure 
53-5 — 5-2  atm.,  corresponding  with  a  temperature 
range  15-03 — 14-11°  Abs.  J.  S.  Carter. 

Thermal  properties  of  gases.  III.  Critical 
constants  and  vapour  pressure  of  sulphur  di¬ 
oxide.  E.  Cardoso  and  U.  Fiorentino  (J.  Chim. 
phys.,  1926,  23,  841—847;  cf.  A.,  1923,  ii,  833).— 
The  critical  temperature  and  pressure  of  sulphur 
dioxide  have  been  redetermined  as  157-50  :h0-05°  and 
77-79±0-05  atm.,  respectively;  vapour-pressure  data 
are  given  from  0  to  157-50°.  R.  W.  Lunt. 

Physical  constants  of  some  alkyl  carbonates. 
P.  N.  Kogerman  and  J.  Kranig  (Acta  Com.  Univ. 
Tartuensis,  A,  12,  7). — The  b.  p.,  specific  gravities, 
and  rcfractivities  of  methyl,  ethyl,  w-propyl, 
isopropyl,  n-butyl,  isobutyl,  and  isoamyl  carb¬ 
onates  have  been  determined,  iso  Propyl  carbonate 
was  prepared  for  the  first  time,  b.  p.  147-2°'  (corr.), 
df  0-9102.  The  b.  p.  of  isoamyl  carbonate  is 
233°.  The  values  found  for  df  and  for  n  for  the 
compounds  examined  differ  from  those  given  in  the 
literature.  W.  E.  Downey, 

Dynamic  method  for  measuring  vapour  pres¬ 
sures.  J.  N.  Pearce  and  R.  D.  Snow  (J.  Physical 
Chem.,  1927,  31,  231— 245),— A  new  modification 
of  the  dynamic  method  of  measuring  vapour  pressure 
is  described.  The  difficulty  of  measuring  the  large 
volume  of  air  passing  through  the  solution  is  eliminated 
by  electrolytic  generation  of  hydrogen  and  oxygen 
and  the  calculation  of  the  volume  of  mixed  gases  from 
the  weight  of  silver  deposited  in  a  voltameter.  The 
number  of  molecules  of  water  vapour,  nv  and  the 
total  volume  of  hydrogen  and  oxygen,  ?i2,  are  cal¬ 
culated  from  the  respective  weights  of  water  absorbed 
and  silver  deposited.  The  vapour  pressure  is  then 
given  by  the  equation  p=w1P/(n1+«2),  where  P  is 
the  corrected  barometric  pressure.  The  values  for 
the  vapour  pressure  of  water  at  25°  found  by  this 
method  vary  from  23-745  to  23-756  mm.  The  mean 
value  of  eight  determinations,  23-752  mm.,  is  the  same 
as  that  of  Derby,  Daniels,  and  Gutsche  (A.,  1914,  ii, 
533).  Data  for  aqueous  solutions  of  potassium 
chloride  (0-2JI  to  saturation)  and  mannitol  (0-4 — - 
13/ )  at  25°  are  given,  and  the  method  is  being  extended 
to  other  aqueous  solutions  up  to  the  limits  of  solubility. 
A  risume  of  the  determinations  made  by  other  methods 
used  in  measuring  vapour  pressure  is  given. 

L.  S.  Theobald. 

Vapour  pressures  of  the  alkali  metals.  H. 
Rowe  (Phil.  Mag.,  1927,  [vii],  3,  534— 546).— When 
experimental  values  of  the  vapour  pressures  of 
sodium,  potassium,  rubidium,  and  caesium  are  com¬ 
pared  with  those  deduced  from  various  formulas 
purporting  to  represent  the  variation  of  vapour 
pressure  with  temperature,  many  discrepancies  are 
found.  When  the  vapour  pressures  are  extrapolated 
at  various  temperatures,  many  variations  are  shown 
in  the  pressures  obtained  from  the  different  formulae. 
It  is  concluded  that  no  single  formula  can  represent 
the  variation  of  the  vapour  pressure  of  a  metal  with 
temperature,  and  that  it  is  possible  to  arrive  at  an 
approximate  value  for  the  vapour  pressure  at  any 


temperature  only  from  a  comparison  of  all  the 
available  data.  A.  E.  Mitchell. 

Influence  of  cold  rolling  on  the  rate  of  evapor¬ 
ation  of  metals.  F.  Sauerivald,  H.  Patalong, 
and  H.  Rathe  (Z.  Physik,  1927,  41,  355—377}.— 
The  velocity  of  evaporation  of  cold-rolled  zinc  and 
silver  sheet  has  been  found  to  exceed  that  of  the 
recrystallised  metal  by  from  40  to  450%.  The 
m.  p.  and  transition  points  are  but  slightly  changed. 
These  phenomena  arc  discussed  at  length. 

R.  W.  Lunt. 

Expansion  of  liquids  and  heat  of  vaporisation. 
N.  de  Kolosovsici  (J.  Chim.  phys.,  1927,  24,  56 — 
61). — Combination  of  van  der  Waals’  formula 
aTc=  constant,  where  a  is  the  coefficient  of  expansion 

of  a  liquid  at  a  given  reduced  temperature  and  Tc  is 
the  critical  temperature,  with  Trouton’s  rule  and  the 
rule  that  the  b.  p.=27’f/3,  leads  to  the  expression 

ii/pa=constant,  where  J/p  is  the  molecular  heat  of 
vaporisation.  From  the  relation  previously  derived 
(A.,  1925,  ii,  646),  connecting  the  expansion  modulus 
of  a  liquid,  k,  and  its  critical  temperature,  the  equation 
Mp—A-\-B/k,  where  A  and  B  are  constants,  may  be 
deduced  in  a  similar  manner.  If  these  formulae  are 
used  to  calculate  J/p  from  expansion  data,  the  values 
obtained  for  non-associated  liquids  agree  satisfactorily 
with  the  experimental  values.  For  liquefied  gases, 
however,  the  calculated  values  are  much  too  high. 

R.  COTHILL. 

Mean  free  paths  in  a  gas  the  molecules  of 
which  are  attracting  rigid  elastic  spheres. 
E.  Condon  and  E.  V.  Van  Amringe  (Phil.  Mag., 
1927,  [vii],  3,  604 — 614),— Mathematical.  An  evalu¬ 
ation  of  the  mean  free  path  in  a  gas  the  molecules  of 
which  comprise  attracting  rigid  elastic  spheres,  is 
made  on  the  lines  of  classical  theory.  It  is  showm 
(a)  that  the  Maxwell  free  path  is  represented  accurately 
by  a  formula  of  the  typo  suggested  by  Sutherland,  in 
which  the  constant  C  is  the  ratio  of  the  energy  of  two 
molecules  in  contact  to  the  gas  constant  per  molecule, 
and  (6)  that  the  mean  free  path  appropriate  to  the 
transfer  theory  of  viscosity  is  represented  approxim¬ 
ately  by  the  same  formula,  in  which  the  constant  C 
is  about  three  quarters  of  the  above  ratio.  The 
results  lead  to  a  direct  method  of  evaluating  the 
energy  of  two  molecules  in  contact  from  the  experi¬ 
mental  data  on  the  temperature  coefficient  of  viscosity. 

A.  E.  Mitchell. 

Diffusion  of  oxygen  through  silver.  F.  M.  G. 
Johnson  and  P.  Larose  (J.  Amer.  Chem.  Soc.,  1927, 
49,  312 — 326). — The  experiments  previously  described 
(A.,  1924,  ii,  750)  have  been  continued  with  improved 
technique;  in  particular,  an  apparatus  is  described 
in  which  gases  may  be  continuously  and  automatically 
mixed  in  any  proportions  and  a  constant  flow-  of  any 
definite  mixture  maintained.  The  results  obtained 
with  welded  silver  plates  agree  -with  those  previously 
published.  Richardson’s  equation  (Phil.  Mag.,  1904, 
[vi],  7,  266)  is  shown  to  represent  the  diffusion  of  gases 
through  metals  within  experimental  error.  The 
mechanism  of  the  diffusion  is  supposed  to  consist  of 
an  initial  absorption  in  which  the  gaseous  molecules 
become  atoms  which  are  transformed  into  ions  in 
presence  of  the  metal,  and  a  dynamic  equilibrium 
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between  atoms  and  ions  is  sot  up,  chain-like,  through 
the  metal.  The  atoms,  on  issuing  from  the  partition, 
combine  to  molecules,  or  react  with  other  substances. 

S.  K.  Tweedy. 

Refractive  indices  of  mixtures  calculated  by 
the  formula  of  Dieterici  and  of  Lichtenecker. 
E.  van  Atjbel  (Bull.  Acad.  roy.  Bclg.,  1926,  [v],  12, 
476 — 480). — Lichtenccker’s  formula  for  the  refractive 
index  n  of  a  binary  mixture  is  log  n—Q1  log  »j  + 
02  log  ?;2,  where  n1  and  n2  are  the  refractive  indices  of 
the  respective  constituents,  and  6,  and  their 
percentages  by  volume,  a  correction  being  necessary 
if  any  contraction  takes  place  on  mixing.  For 
mixtures  of  acetone  and  water  and  of  sulphuric  acid 
and  water,  the  maximum  differences  between 
observed  and  calculated  values  of  n  are  found  to 
be  6x10'*  and  34  X 10-4,  respectively.  Dieterici’s 
formula  is  slightly  superior,  the  corresponding 
differences  being  4x  ICM  and  29xl(H,  respectively. 

S.  J.  Gregg. 

Cryoscopic  determinations  of  the  solubility 
of  gases.  F.  Garelli  and  E.  Monath  (Atti  R. 
Accad.  Sci.  Torino,  1926,  61,  4—11,  12—20).— 
I.  Cryoscopic  and  analytical  data  having  shown 
approximately  that  acetylene  is  unassociated  when 
dissolved  in  benzene,  cyclohexane,  aniline,  and  di- 
methylaniline,  it  is  suggested  that  the  solubility  of 
acetylene  in  these  and  other  solvents  may  be  deter¬ 
mined  cryoscopically. 

II.  The  solubility  at  atmospheric  pressure  of  nitric 
oxide  and  of  carbon  monoxide  in  benzene,  bromoform, 
nitrobenzene,  and  cyclohexane  has  been  derived  from 
cryoscopic  data,  on  the  assumption  that  the  solute 
is  unassociated  in  solution.  The  lowering  of  the 
f.  p.  by  nitrogen  and  helium  is  so  small  that  these 
gases  can  be  used  to  free  the  solvents  from  gaseous 
impurities.  R.  W.  Lunt. 

Solubility  of  gases  in  cyclohexanol.  (Mlle.) 
G.  Cauqotl  (J.  Chim.  phys.,  1927,  24,  53 — 55). — 
The  solubility  in  cyclohexanol  of  hydrogen,  neon, 
argon,  oxygen,  carbon  monoxide,  carbon  dioxide, 
ammonia,  phosphine,  nitrous  oxide,  silicomethane, 
methane,  ethane,  propane,  ethylene,  acetylene,  and 
methyl  chloride  has  been  determined  at  26°  and  under 
approximately  76  cm.  pressure.  In  every  case,  the 
solubility  is  greater  than  the  solubility  in  water. 

R.  Cothill. 

Solubility  effects.  V.  Chloral-caffeine,  uro- 
tropine  [hexametbylenetetramine]-antipyriue, 
urotropine-chloral.  VI.  Chemical  constitu¬ 
tion  and  solubility.  E.  Oltveri-MandalA.  (Gaz- 
zetta,  1926,  56,  889—896;  896—901;  cf.  this  vol., 
237,  238). — V.  The  existence  of  the  crystalline  com¬ 
pound  of  chloral  hydrate  and  caffeine  hydrate  (Leulier, 
A.,  1912,  i,  644)  has  been  confirmed.  The  solubility 
of  caffeine  is  greatly  increased  by  the  presence  of 
chloral;  the  solubility  coefficient  varies  but  little 
with  the  temperature.  The  f.-p.  depressions  obtained 
by  dissolving  antipyrine  in  hexamethylenetetramine 
solutions  and  hexamethylenetetramine  in  chloral 
solutions  are  normal.  The  compounds  obtained  by 
Mannich  and  Krosche  (A.,  1913,  i,  101),  and  Leulier 
( loc .  cit.)  are  therefore  apparently  non-existent  in 
solution. 


VI.  [With  A.  Neiu.J — The  so-called  solubility 
coefficients  have  been  determined  for  various 
substances  dissolved  in  solutions  of  other  substances. 
The  latter  are  shown  in  parentheses.  No  increase 
in  solubility  is  found  with  tWocarbamido,  thiocarb- 
anilido,  or  benzanilide  (in  antipyrine).  For  other  com¬ 
binations,  the  solubility  coefficients  increase  in  the 
following  order  :  phenacetin  (antipyrine),  benzamide 
(antipyrine),  acetanilide  (sodium  benzoate),  acet¬ 
anilide  (pyramidone),  aspirin  (pyramidone),  acet¬ 
anilide  (antipyrine),  caffeine  (chloral  hydrate), 
quinine  hydrochloride  (antipyrine),  caffeine  (sodium 
benzoate).  No  general  relation  between  the  chemical 
constitution  and  the  solubility  effect  is  apparent. 

E.  W.  WlGNALL. 

Analogy  between  conjugate  pairs  of  liquids 
and  systems  consisting  of  a  liquid  phase  with  a 

vapour  phase  in  equilibrium  with  it.  A.  Botjt- 
aric  (J.  Chim.  phys.,  1927,  24,  50— 62).— If  from  one 
of  a  pair  of  conjugate  solutions  one  component  is 
gradually  removed  by  means  of  a  semi-pcrmeablc 
piston  impermeable  to  the  other  component,  the  curve 
representing  the  relation  between  the  volume  of  the 
solution  and  its  osmotic  pressure  will  be  similar  to  the 
isotherm  of  a  gas.  In  particular,  the  curve  for  the 
critical  solution  temperature  will  be  analogous  to 
the  critical  isotherm.  Just  as  in  the  case  of  a  gas  it  is 
possible  to  pass  continuously  from  the  gaseous  state 
to  the  liquid  state,  so  with  a  pair  of  liquids  it  is  possible 
to  pass  continuously  from  one  conjugate  to  the  other. 

R.  CUTHILL. 

Properties  of  bromine  as  solvent.  W.  Finkel- 
stbin  (J.  Russ.  Phys.  Chem.  Soc.,  1926,  58,  565 — 
5S6). — The  problem  of  electrolytic  dissociation  in 
feebly  dissociating  solvents  is  discussed.  The  con¬ 
ductivity  and  transport  numbers  of  benzamide  in 
liquid  bromine  were  determined  at  18°  and  75°.  Benz¬ 
amide  forms  a  solid  compound,  Ph-CONH2,Br2. 
The  specific  conductance  rises  sharply  to  a  maximum 
of  2  x  10'2  at  a  concentration  of  14-5%  benzamide, 
and  the  molecular  conductivity  gives  a  similar 
maximum  at  v=0-o,  slowly  sinking  to  3-4  X I0''2  at 
v=16.  The  conductivity  increases  with  time  to  a 
limit  of  almost  double  its  original  value  in  3  days. 
Cryoscopic  determinations  show  considerable  associ¬ 
ation,  the  association  factor  being  5  at  a  concentra¬ 
tion  of  8%  of  PlrCO-NH2,Br2.  Transport  number 
determinations  suggest  the  presence  of  a  bivalent 
cation  [PlrCO*NH2(PlrCO*NH2,Br2)P]++.  The  theor¬ 
etical  significance  of  the  results  is  discussed  in  great 
detail.  Liquid  bromine  is  dissociated  to  a  certain 
extent,  Br2  Br++Br\  The  positive  Br+  ion 
removes  two  electrons  from  the  tervalent  nitrogen  of 
the  amide,  and  becomes  a  negative  Br',  leaving  the 
nitrogen  with  a  double  positive  charge.  The  ion 
[Ph*CO‘NH2]+  +  combines  with  6  molecules  of  benz¬ 
amide  dibromide  to  form  the  bivalent  complex  cation. 
In  concentrated  solutions,  the  dissociation  of  the 
bromine  molecule  is  favoured,  whilst  dilute  solutions 
favour  dissociation  of  the  bromine-benzamide  complex, 

M.  Zvegintzov. 

Solubility  of  metals  of  the  iron  group  and  of 
copper  in  mercury.  G.  Tammann  and  K.  Koll- 
mann  (Z.  anorg.  Chem.,  1927,  160,  242— 248).— The 
solubilities  of  iron,  cobalt,  and  nickel  in  mercury  have 
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been  determined  by  depositing  the  metal  electrolytic- 
ally  in  a  known  volume  of  mercury  and  measuring 
the  potential  of  the  amalgam  against  the  calomel 
electrode.  The  potential  falls,  at  first  rapidly,  and 
attains  after  a  few  hours  a  steady  value  correspond¬ 
ing  with  the  E.M.F.  of  the  saturated  amalgam.  The 
solubilities  in  mols.  per  mol.  of  mercury  are  :  iron, 
4-lxlO-19;  nickel,  2-0  X  10~5,  and  cobalt,  5-7  X 10-3, 
at  17°. 

The  same  method  is  not  applicable  to  the  determin¬ 
ation  of  the  solubility  of  copper,  owing  to  the  slowness 
with  which  the  saturated  amalgam  gives  up  its  copper, 
but  by  measuring  the  E.M.F.  of  a  series  of  amalgams 
of  varying  copper  content,  the  solubility  is  found  to 
be  3-31 X  lCH30/^  in  fair  agreement  with  Richard’s 
value  of  2-4  x  Kb3.  The  lower  value  is  ascribed  to 
oxidation  of  the  metallic  copper  in  the  latter  case 
during  filtration  and  to  retention  of  the  oxide  in  the 
filter.  H.  F.  Gillbe. 

Solubility  of  metals  in  mercury  and  the 
potentials  of  very  dilute  amalgams.  G.  Tam- 
mann  and  J.  Hinnuber  (Z.  anorg.  Chem.,  1927,  160, 
249 — 270). — The  following  solubilities  of  metals  in 
mercury  have  been  determined  potentiometrically : 
manganese,  2-5xl0~4%;  antimony,  2-9xl0~5%; 
chromium,  3T  x  10'llo/o  ;  uranium,  T4  x  lO-10/^ ; 
arsenic,  vanadium,  molybdenum,  and  tungsten,  too 
small  to  be  measured. 

The  solubility  of  metals  in  mercury  is  discussed  from 
the  point  of  view  of  the  periodic  classification.  In 
general,  the  solubility  increases  as  the  mercury  group 
is  approached,  except  in  the  case  of  the  alkali  and 
alkaline-earth  metals.  The  low-melting  alkali  metals 
are  more  soluble  than  the  higher-melting  alkaline- 
earth  metals,  which  in  turn  are  more  soluble  than  the 
metals  of  the  copper  group.  The  solubility  of  the 
alkalis,  zinc,  and  cadmium,  and  arsenic,  antimony, 
and  bismuth,  decreases  with  rising  m.  p.,  the  reverse 
being  true  of  tin,  lead,  and  the  alkaline-earth  metals. 
The  statement  that  rise  of  m.  p.  is  accompanied  by  a 
decrease  of  solubility  is  therefore  untenable.  An 
approximate  rule  is  :  metals  having  m.  p.  between 
300°  and  400°  possess  a  solubility  greater  than  1%, 
which  decreases  with  rising  m.  p. ;  those  melting  at 
above  1000°  have  a  solubility  not  greater  than  0-1%, 
which  decreases  still  further  with  rising  m.  p. 

Some  experiments  on  the  wetting  of  freshly-broken 
metallic  surfaces  by  mercury  are  described. 

The  potentials  of  very  dilute  amalgams  are  dis¬ 
cussed,  and  results  are  given  for  copper,  cadmium, 
tin,  and  lead,  agreeing  very  well  with  the  calculated 
values.  By  plotting  the  E.M.F.  of  various  amalgams 
against  the  logarithm  of  the  concentration  of  the 
dissolved  metal,  a  series  of  straight  lines  is  obtained 
which  are  parallel  for  metals  of  the  same  valency. 

H.  F.  Gillbe. 

Solubility  of  lanthanum  hydroxide.  E. 
Sadolin  (Z.  anorg.  Chem.,  1927,  160,  133 — 151). — 

Addition  of  a  strong  base  to  a  solution  of  lanthanum 
chloride  gives  a  colloidal  precipitate  of  La{OH)3_JClI1 
where  x  increases  with  increasing  chloride-ion  con¬ 
centration  and  decreasing  hydroxyl-ion  concentration. 
The  pR  of  the  solution  shows  a  turning  point  at  about 
three  equivalents  of  added  base,  at  which  the  precipit¬ 


ation  of  the  lanthanum  is  complete.  The  freshly- 
prepared  precipitate  gives  no  definite  solubility 
product,  on  account  of  its  chlorine  content ;  the  initial 
value  is  given  by  log  bj„yrm),^lS-93  at  18°.  The 
solubility  decreases  with  time  for  some  weeks,  owing 
to  loss  of  chlorine.  The  stable  end-product  has  a 
definite  solubility  product  given  by  —log  B^con),— 
20-98  at  18°,  a  value  similar  to  that  of  lanthanum 
oxide  which  has  been  heated  at  950°. 

H.  F.  Gellbe. 

Molecular  association  and  mechanism  of 
separation  into  two  phases.  G.  N.  Antonov 
(Phil.  Mag.,  1927,  [vii],  3,  571—580;  cf.  A.,  1925, 
ii,  865;  1926,  786). — Further  examination  of  the 
discontinuous  variation  of  the  physical  properties  of 
liquids  with  temperature  and  the  anomalous  results 
obtained  in  the  regions  close  to  the  critical  points  load 
to  the  conclusion  that  the  change  of  state  is  intimately 
connected  with  the  change  of  molecular  aggregation. 
The  association  factor  for  liquids  is  not  the  same  at 
different  temperatures,  but  varies  with  the  temper¬ 
ature,  and  may  become  very  large  at  low  temperatures. 
The  presence  or  absence  of  the  hydroxyl  radical  is 
not  a  criterion  of  the  association  of  liquids. 

A.  E.  Mitchell. 

Partition  of  hydrogen  chloride  between  water 
and  benzene.  R.  W. Knight  and  C.N.Hinshelwood 
(J.C.S.,  1927,  466 — 472). — The  solubility  of  hydrogen 
chloride  in  water  and  in  benzene,  and  its  distribution 
between  the  two  solvents  over  a  wide  range  of  con¬ 
centrations,  have  been  determined  at  20°.  The  results 
indicate  the  existence  of  an  equilibrium  between 
ionised  and  un-ionised  molecules  in  the  aqueous 
phase,  such  that  the  ionisation  is  half  complete  at 
a  concentration  of  about  500  g. /litre.  Un-ionised 
molecules  are  present  in  appreciable  amounts  only  at 
concentrations  much  greater  than  those  indicated  by 
osmotic  and  conductivity  data  to  which  the  Debye- 
Hiickel  correction  has  not  been  applied. 

H.  F.  Gillbe. 

Partition  coefficients  and  solubility.  W.  K. 
Peeshke  (J.  Russ.  Phys.  Chem.  Soc.,  1926,  58,  495 — ■ 
510). — It  is  shown  theoretically  that  the  partition 
coefficient  is  the  ratio  of  the  solubilities  of  the  dissolved 
substance  in  the  two  solvents.  The  partition  of 
azobenzene  between  hexane  and  methyl  alcohol,  and 
of  succinic  acid  between  ether  and  water,  and  the 
changes  in  mutual  solubility  due  to  the  third  com¬ 
ponent,  have  been  determined.  The  partition 
coefficient  varies  with  the  concentration,  but  is  almost 
identical  with  the  ratio  of  solubilities  in  a  mixture  of 
the  two  solvents,  although  it  differs  markedly  from 
the  ratio  of  the  solubilities  in  the  pure  solvents. 
The  case  of  the  partition  of  a  liquid  between  two 
solvents  with  each  of  which  it  is  completely  miscible 
is  theoretically  discussed,  and  shown  to  agree  with 
the  experimental  results.  M.  Zvegintzov. 

Sorption  of  gas  by  charcoal  as  a  dissolution 
phenomenon.  J.  Sameshima  (Bull.  Chem.  Soc. 
Japan,  1927,  2, 1 — 10)  . — Measurements  of  the  velocity 
of  sorption  of  carbon  dioxide  by  granular  and  pow¬ 
dered  cane-sugar  charcoal  under  constant  pressure 
show  that  although  the  same  volume  of  gas  is  absorbed 
in  each  case  (54*0  c.c.  at  N.T.P.),  the  velocity  of 
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absorption  is  greater  with  powdered  charcoal  than 
with  granular.  The  volume  absorbed  by  different 
kinds  of  charcoal  is  roughly  the  same  (40 — 50  c.c.). 
These  facts  support  the  view  that  the  sorption  is  due 
to  the  dissolution  of  the  gas  in  the  mass  of  the  char¬ 
coal.  From  measurements  on  bamboo  charcoal,  it 
is  found  that  Henry’s  law  is  not  applicable,  and  that 
the  amount  of  gas  absorbed  decreases  with  rise  of 
temperature.  L.  L.  Bercumshaw. 

Adsorption  at  solid  surfaces.  I.  Adsorption 
of  gases  by  activated  and  non-activated  char¬ 
coals.  0.  Ruff  and  G.  Roesner  (Ber.,  1927,  60, 
[13],  411 — 425). — The  adsorption  of  argon,  carbon 
dioxide,  ammonia,  and  sulphur  dioxide  by  activated 
and  non-activated  alder  and  coconut  charcoal, 
acetylene  soot  charcoal,  supemorite,  and  technical 
activated  carbon  IV  has  been  measured.  The  pro¬ 
ducts  were  freed  from  tar  and  moisture  by  ignition  at 
900°  and  activated  by  carbon  dioxide.  The  power  of 
adsorbing  gas  appears  to  be  less  dependent  on  the 
activity  than  on  the  structure  of  the  charcoal.  For 
any  particular  variety  of  charcoal,  ignition  in  a  vacuum 
or  indifferent  gas  at  temperatures  above  1100°  pro¬ 
duces  a  parallel  diminution  in  activity  (measured 
towards  phenol)  and  in  the  power  of  adsorbing  gases. 
For  the  adsorption  of  gases,  the  porosity  of  the 
material  (atomic  spaces  in  material)  and  its  form  are 
important  factors,  in  addition  to  the  extent  of  the 
surface,  whereas  activation,  which  is  of  prime  import¬ 
ance  for  many  dissolved  substances,  is  of  consequence 
only  in  so  far  as  it  leads  to  a  certain  expansion 
of  the  surface  and  to  the  opening  of  the  pores  of  the 
adsorbent.  The  form  of  the  adsorption  curves  at 
0°  is  such  as  would  be  expected  from  any  of  the 
accepted  theories  of  adsorption.  At  lower  temper¬ 
atures,  irregularities  are  observed  with  sulphur  dioxide, 
ammonia,  and  carbon  dioxide  which  may  be  inter¬ 
preted  as  indications  of  saturation  with  these  gases. 
They  are  not,  however,  sufficiently  definite  to  permit 
conclusions  regarding  the  superposition  of  chemical 
on  physical  adsorption.  H.  Wren. 

Adsorption  at  solid  surfaces.  II.  Specific 
and  unspecific,  particularly  with  regard  to 
charcoal.  0.  Ruff  (Ber.,  1927,  60,  [B],  426— 
432 ;  cf,  preceding  abstract). — A  theoretical  consider¬ 
ation  of  the  specific  adsorption  of  molecular-disperse 
dissolved  substances  and  unspecific  adsorption  of 
gaseous  substances,  particularly  the  rare  gases. 

H.  Wren. 

Adsorption.  S.  Mokruschin  and  O.  Essin 
(Ivolloid-Z.,  1927,  41,  106— 107).— The  authors’ 
equation  for  electrical  adsorption  (A.,  1926,  573) 
has  been  applied  to  the  adsorption  of  argon  and  carbon 
monoxide  by  coconut  charcoal,  and  to  the  adsorption 
of  bromine,  acetic  acid,  propionic  acid,  and  butyric 
acid  by  blood  charcoal.  The  equation  is  thus  found 
to  be  valid  for  purely  chemical  adsorption.  The 
applicability  of  the  equation  confirms  the  dipolar 
character  of  the  molecular  forces.  E.  S.  Hedges. 

Adsorption  of  basic  colouring  matters  by 
filter-paper.  S.  Mokruschin  and  O.  Essin  (Kol- 
loid-Z.,  1927,  41,  104—105). — The  adsorption  of  the 
basic  substances,  malachite-green,  diamond-green, 
rosaniline,  safranine,  and  methylene-blue,  was  studied 


at  a  surface  of  filter -paper.  The  authors’  equation 
for  electrical  adsorption  (A.,  1926,  573)  was  found  to 

be  applicable.  E.  S.  Hedges. 

Adsorption  equations.  E.  Swan  and  A.  R. 
Urquhakt  (J.  Physical  Chem.,  1927,  31,  251 — 276).— 
A  review  of  the  literature  in  which  the  various  adsorp¬ 
tion  equations  are  collected  and  considered  with 
regard  to  their  applicability  to  actual  adsorption 
systems.  The  general  adsorption  equation,  the 
isotherm,  isobar,  isosterc,  rate  of  adsorption,  and  the 
heat  of  adsorption  arc  dealt  with,  and  a  bibliography 
is  appended.  L.  S.  Theobald. 

Adsorption  and  heat  of  adsorption  of  ammonia 
gas  on  metallic  catalysts.  W.  A.  Dew  and  H.  S. 
Taylor  (J.  Physical  Chem.,  1927,  31,  277 — 290 ; 
cf.  Taylor  and  Burns,  A.,  1921,  ii,  630;  Gauger  and 
Taylor,  ibid.,  1923,  ii,  398 ;  Beebe  and  Taylor, 
ibid.,  1924,  ii,  159). — The  adsorption  of  ammonia  by 
copper,  nickel,  and  iron  catalysts,  and  of  hjdrogen  by 
copper  and  iron  catalysts  has  been  studied.  In  the  case 
of  ammonia,  the  isotherms  were  obtained  for  copper  at 
218°,  for  nickel  at  110°  and  0°,  for  iron-molybdenum 
at  25°,  and  for  iron  at  0°.  The  integral  heats  of  adsorp¬ 
tion  of  ammonia  by  copper  and  nickel  at  0°,  and  the 
differential  heats  of  adsorption  by  copper,  nickel,  and 
iron  are  recorded.  Adsorption  of  ammonia  by 
sodium,  supported  on  glass  beads,  was  also  measured 
at  0°.  L.  S.  Theobald. 

Adsorption.  XVII.  Concentration  of  a  sol 
and  coagulation  by  electrolytes.  S.  Ghosh  and 
N.  R.  Dhar  (J.  Physical  Chem.,  1927,  31,  187 — 206 ; 
cf.  A.,  1925,  ii,  386,  511,  778;  1926,  673,  1004).— The 
influence  of  change  in  concentration  on  the  coagulation 
of  sols  by  electrolytes  has  been  further  studied.  Sols 
of  stannic  hydroxide  (positive),  aluminium  hydroxide, 
vanadium  pentoxide,  thorium  hydroxide,  sulphur 
(Weimarn),  and  gold  follow  the  rule  that  the  greater 
the  concentration  of  the  sol  the  greater  is  the  amount 
of  an  electrolyte  required  for  coagulation.  Sols  of 
antimony  sulphide,  Prussian-blue,  gum  dammar,  and 
gamboge  do  not  follow  the  law  when  coagulated  by 
univalent  and  sometimes  by  bivalent  ions.  Antimony 
sulphide  sol  behaves  normally,  however,  when  coagul¬ 
ated  by  silver  nitrate,  strychnine  hydrochloride, 
quinine  hydrochloride,  or  methylene-blue.  A  negative 
sol  of  manganese  dioxide  behaved  normally  on  dilu¬ 
tion  towards  all  electrolytes  except  potassium 
hydroxide,  when  the  precipitating  values  remained 
practically  constant,  an  effect  attributed  to  the  adsorp¬ 
tion  of  hydroxyl  ions  by  the  sol.  A  positive  manganese 
dioxide  sol  behaved  normally  towards  the  anions  Cl' 
and  N03'  given  by  potassium  chloride  and  potassium 
nitrate,  respectively,  but  not  towards  those  given  by 
cupric  chloride  and  silver  nitrate,  owing  to  the  pre¬ 
ferential  adsorption  of  silver  and  copper  ions  by  the 
sol.  A  sol  of  metallic  silver  was  abnormal  when 
coagulated  by  uni-univalent  electrolytes  on  account 
of  the  highly  adsorbed  hydroxyl  ions  derived  from  the 
silver  hydroxide  usually  present. 

A  uranium  ferroeyanide  sol  has  been  prepared  for 
the  first  time  by  the  addition  of  uranium  nitrate  to  a 
dilute  solution  of  potassium  ferroeyanide  followed  by 
dialysis.  The  Schulze-Hardy  law  applies  to  this  sol, 
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but  is  only  partly  followed  in  the  case  of  tlie  gum 
dammar  sol  mentioned  above. 

The  above  results  show  that  sols  which  do  not  adsorb 
an  ion  of  the  same  charge  follow  the  dilution  rule, 
whilst  the  sols  which  do  so  are  abnormal  in  this 
respect.  L.  S.  Theobald. 

Adsorption  of  dyes  on  silver  halides.  S.  E. 
Sheppard  (Naturo,  1927,  119,  2S1). — A  correction 

(ef.  this  vol.,  107).  At  saturation,  one  dye  molecule 
is  associated  with  two  ions  of  the  surface  lattice  of 

silver  bromide.  A.  A.  Eldridge. 

Dynamic  surface  tension  and  the  structure  of 
surfaces.  0.  K.  Rice  (J.  Physical  Chern.,  1927,  31, 
207 — 215). — The  theory  of  dynamic  surface  tension  is 
developed  from  a  new  point  of  view.  A  simple 
thermodynamic  proof  is  given  that  the  dynamic 
surface  tension  is  greater  than  the  static  when  the 
surface  is  extended  and  less  when  the  surface  is  con¬ 
tracted.  The  possibility  that  equilibrium  may  bo 
established  between  all  parts  of  the  solvent,  but  not 
between  portions  of  the  solute  near  to  and  remote 
from  the  surface,  is  discussed,  considering  only  the 
dynamic  surface  tension  of  extension.  It  is  shown 
mathematically  that  the  narrower  the  region  to  which 
adsorption  is  confined  the  larger  will  be  this  value, 
and  if  the  laws  for  perfect  solutions  hold  near  the 
surface,  the  dynamic  can  never  be  greater  than  the 
static  surface  tension  of  the  pure  solvent  when  adsorp¬ 
tion  is  positive,  but  when  adsorption  is  negative,  then 
an  infinite  value  of  the  dynamic  surface  tension  is 
theoretically  possible. 

Du  Noiiy’s  work  on  the  surface  tension  of  solutions 
of  sodium  oleatc  (A.,  1925,  ii,  109)  is  criticised. 

L.  S.  Theobald. 

Spreading  of  fatty  acids,  fats,  and  proteins. 
E.  Gorter  and  F.  Grendel  (Proc.  K.  Akad.  Wetcnsch. 
Amsterdam,  1926,  29,  1262—1274). — The  spreading 
of  fatty  acids  on  water  surfaces  is  highly  dependent 
on  the  length  of  the  fatty  acid  chain,  the  acidity  of 
the  water,  and  the  temperature.  With  acids  which 
have  a  chain  of  14  or  16  carbon  atoms,  unimolecular 
spreading  occurs  at  all  temperatures,  but  the  film 
may  have  either  a  condensed  or  an  expanded  form. 
With  lower  members  of  the  series,  unimolecular 
spreading  is  observed  only  at  low  temperatures  and 
high  acidities.  Similar  measurements  with  the 
corresponding  triglycerides  show  the  same  influence 
of  length  of  chain  and  temperature,  the  influence 
of  acidity  being,  however,  much  less  pronounced. 
Spreading  occurs  much  more  readily  with  fats  than 
with  the  acids,  a  chain  of  six  carbon  atoms  sufficing 
to  render  the  molecule  sufficiently  stable  to  produce 
perfect  spreading.  It  is  believed  that  for  certain 
lengths  of  carbon  chains  under  appropriate  conditions 
of  temperature  and  acidity  “  colloidal  spreading  ” 
occurs,  t.e.,  associated  molecules  have  their  polar 
groups  oriented  towards  an  outer  surface  and  the 
spreading  of  these  aggregates  is  due  to  these  super¬ 
ficially  placed  groups.  This  behaviour  is  also 
observed  when  the  spreading  of  soaps  is  examined. 
Only  by  the  use  of  strongly  add  media  ( ps  1 — 2)  can 
the  association  which  persists  at  the  water  surface 
be  broken.  With  haemoglobin,  casein,  and  serum- 
protein  it  is  possible  to  obtain  unimolecular  spreading 


on  media  which  are  sufficiently  acid  ( pa  1 — 2).  Such 
spreading  is  not  observed  with  gelatin,  gliadin,  or 
peptone.  This  is  attributed  to  the  presence  of  short- 
chained  amino-acids  in  these  molecules.  The  influence 
of  acidity  on  the  spreading  of  proteins  is  rather 
complex.  The  proteins  were  dissolved  in  sodium 
hydroxide  solutions,  and  are  hence  comparable  with 
the  soaps,  in  that  molecules  are  associated  with  their 
polar  groups  turned  outwards.  On  pure  water  or 
faintly  acid  media,  this  association  remains  un¬ 
altered.  On  increasing  the  acidity,  protein  is  grad¬ 
ually  set  free  and  at  the  isoelectric  point  spreads  in  a 
unimolecular  layer.  Further  increase  in  the  acidity 
results  in  the  formation  of  associated  protein  hydro¬ 
chloride  molecules,  which  spread  in  a  unimolecular 
layer  only  when  the  acidity  is  considerably  increased. 

J.  S.  Carter. 

Soap  solutions.  III.  Effect  of  acids,  bases, 
and  salts  on  the  surface  tension  of  aqueous 
sodium  oleate  solutions.  J.  Mikumo  (J,  Soc. 
Chem.  Ind.  Japan,  1927,  30,  75 — 80). — The  changes 
in  the  surface  tension  (at  20°)  of  dilute  aqueous 
solutions  of  sodium  oleate  produced  by  the  addition 
of  acids,  sodium  salts,  and  sodium  hydroxide  have 
been  investigated  stalagmometrically.  The  changes 
produced  by  the  hydrogen  and  hydroxyl  ions  are 
greater  than  those  due  to  other  ions.  The  intro¬ 
duction  of  hydroxyl  ion  represses  the  hydrolysis, 
resulting  in  a  loss  of  acid  soap  and  a  rise  of  the  surface 
tension  to  its  maximum.  Further  increase  of  the 
hydroxyl-ion  concentration  causes  the  surface  tension 
to  fall  until  the  flocculating  point  is  reached,  when  the 
surface  tension  again  rises  very  slowly.  The  presence 
of  hydrogen  ion  decomposes  the  soap  and  depresses 
the  surface  tension  very  rapidly  by  increasing  the 
quantity  of  acid  soap,  but  beyond  the  critical  separ¬ 
ation  point  the  surface  tension  rises  suddenly,  owing 
to  the  separation  of  free  acid.  These  eSects  depend  on 
the  strengths  of  the  bases  and  acids.  Salt  solutions 
which  are  acidic  ( e.g .,  ammonium  chlorido)  behave  as 
acids,  but  acids  weaker  than  oleic  acid  have  but 
little  action  on  the  soap  solution.  Oleic  acid  also 
has  a  positive  effect.  The  extremely  low  surface 
tension  of  soap  solutions  is  mainly  due  to  the  presence 
of  fatty  acids  produced  by  hydrolysis  (perhaps  acidic 
soaps  in  sol  form)  and  concentrated  in  the  surface 
layer.  Slightly  acidic  substances,  e.g.,  boric  acid, 
increase  the  lathering  and  detergent  action  of  soaps 
by  lowering  of  the  surface  tension.  Dilute  alkali 
solutions  seem  to  act  as  detergents  in  virtue  of  their 
peptising  action.  K.  Kashima. 

Position  of  the  absorption  bands  of  potassium 
permanganate  and  uranyl  nitrate  in  various 
colourless  solvents.  Y.  R.  von  Ktireleq  (Biochem. 
Z.,  1927,  180,65 — S4). — Five  bands  in  the  absorption 
spectrum  of  potassium  permanganate  and  four  in  that 
of  uranyl  nitrate  have  been  compared  when  these 
substances  were  dissolved  in  various  solvents,  many  of 
which  form  homologous  series.  In  most  cases,  the 
bands  are  displaced  by  the  noil-aqueous  solvent 
towards  the  red  with  permanganate  and  towards  the 
violet  with  uranj’l  nitrate.  The  opposite  displace¬ 
ments  are  not  conditioned  by  the  fact  that  the  bands 
for  the  two  substances  are  at  opposite  ends  of  the 
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spectrum  nor  by  a  difference  in  charge.  The  extent 
of  the  displacement  of  the  permanganate  bands 
increases  with  the  number  of  carbon  atoms  in  the 
homologous  series  of  solvents,  but  that  of  uranyl 
nitrate  decreases.  With  uranyl  nitrate,  the  position 
of  the  bands  appears  to  depend  on  the  specific  gravity 
or  refractive  index  of  the  medium,  displacement  being 
to  the  violet  in  media  with  specific  gravity  loss  than 
1,  but  to  the  red  if  greater  than  1. 

P.  W.  Clutterbuck. 

Anomalous  rotatory  dispersion,  in  the  ultra¬ 
violet,  of  aqueous  solutions  of  tartaric  acid  con¬ 
taining  boric  acid.  R,  Descamps  (Compt.  rend., 
1927,  184,  453 — 455). — The  photographic  spectro- 
polarimeter  (A.,  192G,  142)  has  been  used  to  test  the 
conclusions  of  Lowry  and  Austin  {ibid.,  1922,  ii,  414) 
in  the  ultra-violet  region  (57S0 — 2537  A.).  For  solu¬ 
tions  containing  different  amounts  of  tartaric  and 
boric  acids,  it  is  found  that  the  rotatory  dispersion 
curves  belong  to  Lowry’s  anomalous  complex  type. 
Straight  lines  are  obtained  for  Biot’s  law  a=£/Xa 
only  between  the  wave-lengths  5780  and  4358  A.,  and 
5780  and  4047  A.  for  solutions  which  contain  equi- 
molecular  mixtures  and  a  slight  excess  of  boric  acid, 
respectively.  The  anomaly  is  explained  by  the 
presence  of  at  least  two  types  of  optically  active  mole¬ 
cules  which  have  different  dispersions.  J.  Grant. 

Dielectric  constants  of  solutions  of  electro¬ 
lytes.  III.  Dielectric  constants  of  solutions 
of  salts  in  acetone,  benzonitrile,  o-nitrotoluene, 
and  methyl  cyanoacetate.  P.  Walden  and  O. 
Werner  {Z.  physikal.  Chern.,  1926,  124,  405—426 ; 
cf.  A.,  1925,  ii,  773).— Tho  dielectric  constants  of 
solutions  of  the  alkylammonium  halides  and  picratcs 
in  the  above  four  solvents  and  also  of  solutions  of 
barium  perchlorate,  ammonium  iodide,  mercuric 
chloride,  and  mercuric  cyanide  in  acetone  have  been 
measured  at  20°.  For  tetra-alkylammonium  salts 
and  barium  perchlorate  in  acetone,  the  dielectric 
constant  falls  with  increase  in  concentration,  the 
concentration-dielectric  constant  curve  being  recti¬ 
linear,  and  having  the  same  slope  for  all  these  salts. 
This  is  assumed  to  mean  that  in  these  solutions  the 
solutes  are  completely  ionised.  With  tho  other 
alkylammonium  picrates,  tho  rate  of  decrease  of  the 
dielectric  constant  with  incrcaso  in  concentration  is 
less,  and  tends  to  fall  still  further  with  increasing 
concentration.  Tho  chlorides,  as  also  mercuric 
cjmnide,  scarcely  alter  the  dielectric  constant  at  all, 
the  curve  frequently  possessing  very  flat  minima 
and  maxima,  and  their  solutions  have  extremely 
small  conductivities.  The  present  measurements 
therefore  yield  for  the  acetone  solutions  examined 
results  closely  analogous  to  those  of  conductivity 
determinations  (A.,  1926,  1104).  Solutions  in 

benzonitrile,  o-nitrotoluene,  and  methyl  cyanoacetate 
resemble  tho  acetone  solutions  in  behaviour,  but  for 
solutions  of  triethylammoniuin  and  diethylammonium 
chloride  in  benzonitrile  the  dielectric  constant  first 
falls  very  slightly  with  increase  in  concentration,  then 
slowly  rises  again,  and  ultimately  becomes  greater 
than  that  of  the  pure  solvent.  R.  Cuthixl. 

Preparation  of  metallic  colloids.  E.  Fouard 
(Compt.  rend.,  1927,  184,  328-329)— A  method  is 


described  for  the  preparation  of  chemically  pure 
colloidal  solutions  of  arsenic,  iodine,  tellurium, 
mercury,  lead,  bismuth,  copper,  antimony,  and  the 
alkaloids.  A  solution  of  a  salt  of  the  metal  containing 
a  pure  organic  colloid  (albumin,  starch,  or  gelatin)  is 
electrolysed  with  a  current  of  a  few  milliampcres.  At 
the  cathode  the  metal  ions  arc  neutralised  by  the 
repelled  negatively-charged  colloid  micelles.  A 
colloidal  organo-metallic  complex  is  thus  formed. 
The  anode  is  separated  by  immersion  in  a  collodion 
cell  rendered  semi-permeable  by  precipitated  copper 
ferrocyanide.  The  cathode  should  be  a  bad  con¬ 
ductor  (carbon,  silicon,  selenium,  or  arsenic),  so  as  to 
reduce  the  frequency  with  which  formation  of  the 
complex  occurs  on  the  cathode.  The  colloids  are 
stable  and  present  a  characteristic  diebroism  to 
diffused  light.  They  form  hcat-rcvcrsible  gels 
spontaneously.  J.  Grant. 

Production  of  hydrosols.  A.  B.  Dumanski,  A.  P. 
Bgntin,  and  A.  G.  Kniga  (Kolloid-Z.,  1927,  41,  108 — 
111). — A  study  was  made  of  the  formation  of  posi¬ 
tively-charged  hydrosols  of  ferric  hydroxide  by 
adding  to  a  solution  of  ferric  chloride  a  number  of 
metallic  carbonates  and  hydroxides  in  tho  dry  state. 
The  carbonates  of  the  alkali  metals,  the  alkaline- 
earth  metals,  and  of  magnesium,  cadmium,  and  zinc 
readily  gave  hydrosols,  whilst  with  carbonates  of 
cobalt,  lead,  copper,  and  iron  very  slow  reaction 
occurred,  generally  with  formation  of  a  gel,  especially 
if  excess  of  the  carbonate  was  used.  Similar  results 
were  obtained  with  the  hydroxides  of  these  metals. 
Tho  production  of  sols  of  aluminium  hydroxide  from 
aluminium  chloride  was  affected  by  the  agents  in 
a  similar  way,  but  chromic  chloride  gave  in  all  these 
reactions  unstable,  easily  coagulated  sols.  Stable, 
negatively-charged  hydrosols  of  lead  dioxide  can  be 
prepared  in  absence  of  a  protective  colloid  by  pouring 
into  water  a  saturated  solution  of  lead  tetra-acctato 
in  acetic  acid,  or  of  lead  tetrapropionate  in  propionic 
acid.  The  brown  sols  lose  their  stability  when  freed 
from  the  organic  acid  by  dialysis.  Negatively- 
charged  sols  of  the  hydroxides  of  lead,  iron,  chromium, 
tin,  and  titanium  were  produced  by  dialysis  of  complex 
substances  of  the  typo 

[Pb(C02)2(CH0).,,NPb(0H),!]''2K,  formed  when  certain 
metallic  hydroxides  in  alkaline  solution  aet  on  tar¬ 
taric  acid.  The  properties  of  tkeso  sols  and  of  the  gels 
obtained  therefrom  arc  described.  E.  S.  Hedges. 

Colloid  syntheses  with  the  aid  of  stannous 
chloride.  I.  and  II.  A.  Gutbier  and  B.  Otten- 
stein  (Z.  anorg.  Ghcm.,  1927, 160,  27 — 17,  48 — 56). — 
I.  Addition  of  stannous  chloride  solution  to  a  solution 
of  a  palladium  salt  produces  a  scries  of  colour  changes 
resulting  in  the  formation  of  a  deep  black  precipitate. 
After  the  precipitation,  which  is  always  complete 
within  3  days,  the  solution  is  entirely  free  from 
palladium.  It  is  shown  that  a  stannous  cldoride 
solution  cannot  be  neutralised  without  causing  the 
partial  formation  of  stannic  compounds,  and  the  con¬ 
clusion  is  reached  that  an  ordinary  solution  of  stannous 
chloride  contains  a  variety  of  substances,  notably 
hydrated  stannic  oxide,  Sn02,xH20.  The  precipitate 
consists  of  colloidal  palladium  adsorbed  on  hydrated 
stannic  oxide;  no  oxygen  compound  of  the  palladium 
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is  present,  and  no  stoicheiometric  relationship  exists 
between  the  constituents.  It  is  easily  peptised  by 
ammonia,  potassium  hydroxide,  or  hydrochloric  acid, 
giving  a  brown  solution,  of  fair  stability,  except  when 
hydrochloric  acid  has  been  used,  as  this  attacks  the 
protective  stannic  oxide.  Flocculation  is  brought 
about  by  much  smaller  quantities  of  electrolytes  than 
arc  necessary  in  the  ease  of  the  corresponding  platinum 
solutions.  The  original  precipitate  is  very  readily 
acted  on  by  the  atmosphere,  and  after  a  few  hours  can 
no  longer  be  peptised  to  a  stable  solution ;  it  is  thus 
similar  to  the  platinum  compound. 

A  very  similar  compound  to  that  already  described 
has  been  synthesised  by  mixing  solutions  of  colloidal 
stannic  oxide  and  colloidal  palladium. 

By  mixing  a  strongly  acid  stannous  chloride  solu¬ 
tion  and  a  solution  of  palladium  tetrachloride,  a  green 
liquid  is  obtained,  in  which  the  presence  of  colloidal 
palladium  could  not  be  detected  by  any  method;  a 
similar  green  solution  could  not  be  obtained  by  the 
use  of  any  other  reducing  solution.  The  liquid 
rapidly  turns  brown  and  flocculates,  the  change  being 
followed  by  conductivity  measurements.  The  nature 
of  this  solution  is  discussed. 

II.  [With  E.  Kessler.] — Addition  of  an  acid  stan¬ 
nous  chloride  solution  to  a  solution  of  selenious  acid 
produces  an  opalescence;  after  a  time,  the  mixture 
becomes  yellow,  and  on  keeping  or  dilution  with 
water  a  red  precipitate  is  obtained,  which  is  an 
adsorption  compound  of  selenium  and  hydrated  stan¬ 
nic  oxide  in  varying  proportions.  The  initial 
opalescence  is  due  to  the  formation  of  colloidal 
hydrated  stannic  oxide,  which  becomes  yellow  as  it 
adsorbs  the  colloidal  selenium.  In  concentrated 
solution,  the  initial  reaction  velocity  is  greater  than 
in  dilute  solution,  hut  the  end  velocity  is  greater  in 
the  latter  ease.  The  supernatant  liquid  is  always  free 
from  selenium  and  tin  at  the  end  of  the  precipitation. 
The  precipitate  when  freshly  prepared  can  be  peptised 
easily  with  ammonia  or  hydrochloric  acid,  giving  a 
red  solution  of  colloidal  selenium  of  great  stability. 
Analyses  of  a  number  of  the  preparations  are  given. 

Tellurium  forms  a  completely  analogous  series  of 
compounds ;  the  peptised  solution  is,  however,  more 
sensitive  to  electrolytes.  H.  F.  Gillbe. 

Formation  of  colloids  from  complex  ions. 
A.  B.  DuMASSKr,  A.  P,  Bun  tin,  S.  J.  Diatchkovski, 
and  A.  G.  Kniga  (J.  Buss.  Phys.  Chem.  Soc.,  1926, 
58,  326 — 346). — An  electrochemical  method  is  de¬ 
scribed  for  testing  the  authors’  theory  that  a  colloidal 
particle  is  synthesised  by  the  successive  formation  of 
more  and  more  complex  ions.  The  changes  in  con¬ 
ductivity  and  f,-p.  depression  are  attributed  to  the 
formation  of  intermediate  complexes  inferred  from  the 
nature  of  the  curves.  The  addition  of  acid  to  sodium 
tungstate  and  sodium  molybdate  gives  ultimately 
colloidal  solutions  of  tungstic  and  molybdic  acid.  The 
conductivity  and  f.-p.  depression  curves  show  several 
well-defined  maxima  and  minima  corresponding  with 
intermediate  complexes.  Ultramicroscopical  examin¬ 
ation  shows  the  presence  of  colloidal  particles  only 
towards  the  end  of  the  reaction.  The  mechanism 

Xa,Mo04-|-2H<1 . v  AXaCl+HAIoO,  ami  H.Mg04+ 

MoOj" — >  H20  -  [MoO .  ,Mo03]'  '  is  suggested.  Copper 


fcrrocyanide,  Prussian  blue,  and  silicic  acid  give 
similar  curves .  Characteristic  curves  are  also  obtained 
■with  ferric  hydroxide,  stannic  acid,  and  zirconium 
hydroxide,  which  readily  pass  into  the  gel  form  with 
excess  of  reagent.  The  method  is  extended  to  several 
other  colloids,  and  the  application  of  it  to  the  com¬ 
parative  study  of  the  hydrosols  and  hydrogels  of 
different  elements  is  discussed.  M.  Zvegintzov. 

Sodium  urate  as  a  colloidal  electrolyte.  H. 
Freundlich  and  L.  F.  Loeb  (Biochem,  Z.,  1927, 
180,  141— -155). — Anomalous  conductivity  results 

obtained  with  sodium  urate  solutions  which  have 
been  made  alkaline  and  then  neutralised  or  have  been 
heated  and  then  cooled  lead  to  the  conclusion  that 
sodium  urate  is  a  colloidal  electrolyte. 

P.  W.  Clutterbock. 

Lyophilic  colloids.  M.  Volmer  (Z.  physikal. 
Chem . ,  1 927 ,125, 151 — 157) . — Theoretical .  A  formula 
is  derived  which  allows  the  numbers  of  particles  of  all 
sizes  in  a  diluted  colloidal  solution  to  be  determined, 
provided  that  their  numerical  distribution  in  the 
original  solution  is  known.  L.  F.  Gilbert. 

Centrifugal  determination  of  the  distribution 
of  the  size  of  particles  of  suspended  material. 
J.  B.  Nichols  and  H.  C.  Liebe  (Third  Colloid  Sym¬ 
posium  Monograph,  1925,  268 — 284).— For  lithopone, 
the  approximate  relation  between  the  radius  dividing 
the  mass  distribution  curve  into  equal  weights  of 
material  and  the  obscuring  power  depends  on  the 
amount  of  surface  oxidation  as  well  as  on  the  size 
of  the  particles.  Chemical  Abstracts. 

Emulsification  and  distribution  of  size  of 
particles.  A.  J.  Stamm  (Third  Colloid  Symposium 
Monograph,  1925,  251 — 267). — The  method  of  pre¬ 
paration  of  the  emulsion  is  the  prime  factor  in  deter¬ 
mining  dispersity.  Different  univalent  soaps  show 
the  same  mass  maximum  and  total  surface  of  dispersed 
particles.  Excess  of  alkali  increases  dispersity  in 
oil-in-water  emulsions  without  affecting  the  mass 
maximum,  but  decreases  dispersity  in  the  reverse 
type  for  the  smaller  particles.  The  wedge  theory  of 
emulsification  is  insufficient,  and  an  electrical  effect  is 
suggested.  Palmitic  acid  gives  a  mass  optimum 
corresponding  with  larger  particles  than  do  soaps. 
Increasing  benzene  concentration  with  constant  soap 
content  shifts  the  mass  maximum  exponentially. 
When  the  ratio  of  soap  to  dispersed  material  is  small, 
calculations  based  on  the  total  surface  of  dispersed 
particles  indicate  that  the  interfacial  films  arc  of 
unimolecular  thickness.  Chemical  A  S  T It*  aL  ^  vi*1  * 

Calculation  of  thermodynamic  properties  of 
colloidal  solutions  from  measurements  with  the 
ultracentrifuge.  A.  Tiselius  (Z.  physikal.  Chem., 
1926,  124,  449—463;  cf.  Svedberg,  A.,  1926,  677).— 
A  general  theory  of  sedimentation  equilibrium  in 
colloidal  systems  containing  electrolytes  is  derived 
thermodvnamicallv,  using  the  conception  of  activity, 

R.  Cothill. 

Particles  causing  scattering  of  light  in  the 
crystalline  lens  of  the  eye.  G.  I.  Pokrovski 
(Kolloid-Z.,  1927,  41, 146 — 148). — It  is  suggested  that 
the  scattering  of  light  in  the  crystalline  lens  of  the  eye, 
to  which  the  halo  observed  in  a  sudden  glance  at  a 
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bright  light  is  attributed,  is  due  to  the  presence  of 
cylindrical  particles  in  the  eye.  E.  S.  Hedges. 

Viscosimetric  investigation  of  cotton-yellow. 
Wo.  Ostwald  and  R.  Auerbach  (Kolloid-Z.,  1927, 
41,  112 — 122). — By  means  of  the  capillary  viscosi¬ 
meter  and  the  overflow-viscosimeter,  using  varying 
rates  of  flow  of  liquid,  the  viscosities  of  sols  of  com¬ 
mercial  cotton-yellow*  containing  sodium  sulphate 
were  determined  at  different  concentrations.  The 
curve  exhibits  a  series  of  maxima  and  minima,  the 
highest  viscosity  being  recorded  with  a  1-2%  sol. 
The  maxima  and  minima  are  less  marked  on  heating 
or  cooling  the  solution,  or  when  the  content  of  salt  is 
diminished,  but  the  effect  is  enhanced  by  increasing 
the  amount  of  sodium  sulphate.  Similar  experiments 
with  a  mixture  of  gelatin  and  sodium  sulphate  gave  a 
curve  showing  two  well-defined  maxima.  Mechanical 
treatment  lowers  the  viscosity  of  sols  of  cotton- 
yellow.  E.  S.  Hedges. 

Ageing  of  gelatin.  A.  Nagorny  (Kolioid-Z., 
1927,  41, 123 — 129). — Gelatin  solutions  were  sterilised 
by  boiling  and  kept  at  temperatures  of  6°  and  37°, 
respectively,  the  variation  of  viscosity  with  age  being 
studied  over  periods  of  1  or  2  months.  Measurements 
at  20°  showed  the  viscosity  of  the  gelatin  kept  at  37° 
to  decrease  with  age,  whilst  that  kept  at  6°  underwent 
an  increase  in  viscosity  with  age.  On  the  other  hand, 
measurements  at  30°  showed  scarcely  any  change  in 
the  viscosity  of  either.  At  20°,  the  specimen  kept 
at  37°  approximated  to  Poiseuille’s  rule,  and  both 
specimens  did  so  at  30°.  Little  difference  was  found 
in  the  viscosity  of  gum-arabic  solutions  kept  at  6° 
and  37°,  respectively.  A  specimen  of  gelatin  aged  at 
37°  requires  more  ammonium  sulphate  solution  to 
effect  precipitation  than  does  a  specimen  kept  at  8° : 
the  latter  can  be  separated  into  two  portions  by 
fractional  precipitation  by  means  of  ammonium 
sulphate,  one  of  which  gelatinises  at  the  ordinary 
temperature.  It  is  considered  that  the  particles  of 
the  disperse  phase  are  larger  in  the  colder  solution 
and  that  these  remain  intact  when  the  measurement 
is  carried  out  at  20°,  but  become  more  finely  dispersed 
or  dissolved  at  30°.  The  question  is  discussed  whether 
the  difference  between  the  small  and  large  particles  is 
merely  one  of  size,  or  w'hether  chemical  differences  are 
involved.  The  fractional  precipitation  by  ammonium 
sulphate  supports  the  latter  view.  E.  S.  Hedges. 

X-Ray  spectrum  of  the  so-called  Gladstone’s 
alkali-cellulose  compound  (in  relation  to  the 
change  in  X-ray  spectrum  of  cellulose  on  swelling 
in  concentrated  solutions  of  alkali  hydroxides). 
I.  J.  R.  Katz  (Z.  physikal.  Chem.,  1926, 124,  352— 
358). — When  ramie  fibres  are  swollen  by  treatment 
with  a  14%  solution  of  sodium  hydroxide,  the  X-ray 
spectrogram  of  cellulose  is  replaced  by  a  new  spectro¬ 
gram  consisting  of  an  “  amorphous  ”  ring,  due  to 
the  alkali  solution  itself,  within  which  are  two 
equatorial  bands,  with  the  form  of  arcs  of  a  circle.  If 
the  swollen  fibres  are  dried,  the  amorphous  ring  dis¬ 
appears,  but  the  bands  remain.  Washing  out  the 
free  alkali  with  alcohol  does  not  affect  the  bands,  but 
there  also  appear  new  circles  and  segments  of  circles, 
corresponding  with  an  orderly  arrangement  of  the 
crystallites  in  the  fibres.  Fibres  swollen  with  lithium 


hydroxide  or  potassium  hydroxide  give  similar  results. 
Since  swelling  with  zinc  chloride  or  calcium  thoevanate 
does  not  alter  the  spectrogram  of  the  ramie,  it  seems 
that  the  effects  observed  using  alkali  hydroxides  are 
due  to  the  formation  of  compounds  of  the  cellulose 
with  alkali.  R.  Cuthill. 

Behaviour  of  Prussian  blue  sol  towards  certain 
metallic  hydroxides.  E.  Wedekind  and  Hein¬ 
rich  Fischer  (Ber.,  1927,  60,  [£],  544—545;  cf. 
this  vol.,  328). — Titanic,  tungstic,  and  tantalic  acids 
and  lead  hydroxide  do  not  adsorb  Prussian  blue  from 
its  colloidal  solution.  The  hydroxides  of  aluminium, 
magnesium,  lanthanum,  thorium,  cerium,  neodymium, 
praseodymium,  yttrium,  gadolinum,  and  erbium 
adsorb  the  sol  as  readily  as  does  ferric  hydroxide, 
but  in  course  of  time  the  colour  of  the  substrate 
disappears  completely.  Zirconium  and  dysprosium 
hydroxide  and  yellow  mercury  oxide  cause  slow 
decolorisation  of  the  blue  solution  without  showing 
visible  adsorption ;  at  0°,  the  substrate  becomes 
coloured,  indicating  that  adsorption  is  the  precursor 
of  chemical  change.  H.  Wren. 

Existence  of  two  zones  of  instability  in  the 
flocculation  of  ferric  hydroxide  sols  by  electro¬ 
lytes  with  multivalent  anions.  A.  Boutaric  and 
[Mlle.]  M.  Dupin  (Compt.  rend.,  1927,  184,  326 — 
327  ;  cf.  A.,  1926,  905). — A  ferric  hydroxide  sol  con¬ 
taining  1-6  g.  per  litre  showed  two  zones  of  floccul¬ 
ation  when  treated  with  increasing  concentrations 
of  a  sodium  phosphate  solution  :  (1)  between  the 
concentrations  a=207  X  10“6AT  and  6=530  X  10~KV;  (2) 
above  the  concentration  c=22  X  10~3iV.  With  more 
concentrated  sols,  a  and  6  increase,  and  c  decreases 
slightly.  The  limits  arc  not  affected  by  sulphuric  acid 
and  potassium  hydroxide,  but  are  increased  by  small 
amounts  of  ferric  chloride,  (c-b)jb  remaining  almost 
constant,  and  ( b—a )  ja  decreasing.  Stabilising  colloids 
increase  c  and  decrease  6,  whilst  a  varies  according  to 
the  colloid  used.  The  ratio  (6— a)/a  decreases,  but 
(c— 6)/6  increases.  At  high  colloid  concentrations,  the 
zone  of  flocculation  between  a  and  6  disappears. 

J,  Grant. 

Dispersion  and  aggregation  of  silk  in  con¬ 
centrated  salt  solutions.  P.  P.  von  Weimarn 
(Kolloid-Z.,  1927,  41,  148—152). — Silk  dissolves  at 
ordinary  pressures  to  form  a  colloidal  solution  in  hot 
concentrated  solutions  of  many  very  soluble,  strongly 
hydrated  salts  of  the  alkali  and  alkaline-earth  metals. 
The  order  of  influence  of  the  anions  is  as  follows : 
F'  <S04"<  citrate  <  tartrate  <  acetate  <  Cl '  <N  03'  < 
Br'<I'<SCN'.  Addition  of  strong  solutions  of  the 
fluorides  of  ammonium  or  potassium,  or  the  sulphates 
of  sodium,  potassium,  ammonium,  or  lithium,  to  a 
solution  of  silk  in  hot,  concentrated  calcium  chloride 
causes  aggregation  and  reprecipitation  of  the  silk. 
At  the  ordinary  temperature,  the  silk  is  reprecipitated 
by  addition  of  all  easily  soluble  salts,  except  lithium 
iodide  and  lithium  thiocyanate.  The  regenerated  silk 
generally  has  a  thread-like  structure.  Simple  cooling 
does  not  cause  gelatinisation,  but  only  an  increase  in 
viscosity.  The  silk  is  also  regenerated'  by  the  addition 
of  alcohol,  or  an  aqueous  or  alcoholic  solution  of  tannin. 
The  silk  reprecipitated  by  alcohol  may  be  obtained  as 
a  solid  block.  “  E.  S.  Hedges. 
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Influence  of  metals  on  thixotropic  sols  and 
gels.  H.  Fp.eundlich  and  W,  Rawitzer  (Kolloid- 
Z.,  1927,  41,  102 — 104). — Sols  of  ferric  hydroxide 
exhibit  the  phenomenon  of  thixotropy,  i.e.,  on  addition 
of  electrolytes  they  set  to  a  gel,  which  forms  a  sol 
once  more  on  shaking.  When  the  colloid  is  left  in 
contact  with  certain  metals  for  periods  of  a  few  days, 
the  timo  of  setting  to  the  thixotropic  gel  is  shortened, 
whether  the  contact  with  the  metal  is  effected  before 
or  after  addition  of  the  electrolyte.  It  is  definitely 
shown  that  the  phenomenon  is  not  duo  to  cations 
of  the  metal,  to  adsorbed  hydroxyl  ions,  or  to  the 
formation  of  hydrogen  peroxide.  Since  a  similar 
effect  is  produced  by  application  of  a  direct  or  ail 
alternating  current,  the  phenomenon  is  supposed  to 
be  due  to  local  currents  in  the  metal.  In  confirmation 
of  this,  the  effect  increases  with  the  electropositive 
nature  of  the  metal.  E.  S.  Hedges. 

Colloidal  and  molecular  solubility  and  a 
peptisation  rule.  Wo.  Ostwald  (Kolloid-Z.,  1927, 
41,  1G3 — 169). — Contrary  to  the  behaviour  of  mole¬ 
cular^- dispersed  substances,  the  amount  of  a  col¬ 
loidal  gel  dissolved  (or  peptised)  by  a  medium  is  not 
independent  of  the  amount  of  gel  present,  but  generally 
increases  with  the  amount  of  gel  used.  It  is  supposed 
that  the  gel  is  heterogeneous  in  that  it  exhibits  “  state- 
isomerism,”  the  “  isomerides  ”  varying  in  their 
susceptibility  to  peptisation.  It  is  admitted  that  this 
explanation  cannot  account  for  von  Buzagh’s  results 
(cf.  following  abstract),  where  a  maximum  of  peptis¬ 
ation  was  observed.  E.  S.  Hedges. 

Theory  of  peptisation.  I.  Dependence  of 
solubility  on  the  amount  of  colloid.  A.  von 
BuzIch  (Kolloid-Z.,  1927, 41, 169 — 183). — In  the  pep¬ 
tisation  of  colloidal  barium  carbonate,  casein,  Congo- 
red  acid,  Congo-ruby  acid.  Congo-blue,  and  ferric 
hydroxide,  the  quantity  of  colloid  which  passes  into 
solution  is  not  independent  of  the  amount  of  colloid 
taken  (cf.  preceding  abstract).  As  a  rule,  the  curve 
connecting  these  quantities  exhibits  a  marked 
maximum,  showing  that  for  a  given  peptising  agent 
and  a  given  volume  there  is  an  optimum  condition 
for  sol  formation  when  a  medium  amount  of  colloid 
is  present.  It  is  believed  that  the  gels  are  composite, 
containing  fractions  with  structural  differences  which 
are  soluble  in  pertain  concentrations  of  the  peptisation 
medium  and  insoluble  at  other  concentrations. 

E.  S.  Hedges. 

String-formation  of  emulsoid  particles  in  an 
alternating  electric  field.  E.  Mtjtii  (Kolloid-Z., 
1927,  41,  97 — 102). — Under  the  influence  of  an.  alter¬ 
nating  electric  field,  the  particles  of  emulsions  of  milk, 
cream,  butter,  or  petroleum  with  water  arrange  them¬ 
selves  into  chains  the  long  axes  of  which  lie  in  the 
direction  of  the  applied  field.  This  resembles  the 
effects  observed  by  Thomson  and  by  Whytlaw-Gxay 
and  Spcakman  (Nature,  1921, 107,  520,  619)  in  clouds 
of  metallic  oxides  dispersed  from  an  are.  On  removal 
of  the  field,  the  chains  break  up  into  the  original 
primary  spherical  particles.  An  explanation  is  given, 
based  on  the  electrical  double  layer  existing  at  the 
colloid  particle-dispersion  medium  interface.  It  is 
considered  that  an  alternating  polarity  is  here  set 
up  in  rhythm  with  the  frequency  of  the  field.  The 


string-formation  is  independent  of  the  frequency  of 
alternation  of  the  field.  E.  S.  Hedges. 

Liesegang  system  of  "rhythmic"  precipit¬ 
ates.  It.  Fricke  and  O.  Suwelack  (Z.  physikal. 
Chem.,  1026,  124,  359 — 393). — The  occurrence  of 
periodic  precipitation  when  a  solution  of  ammonia 
is  allowed  to  diffuse  into  an  agar-agar  jelly  containing 
magnesium  chloride  has  been  investigated  by  analys¬ 
ing  successive  sections  of  the  jelly.  It  is  found  that 
the  product  of  tho  activities  of  the  ions  of  the  mag¬ 
nesium  hydroxide  increases  for  some  distance  beyond 
the  last  precipitate  and  then  falls  again.  Tho 
phenomenon  is  duo  to  tho  ordinary  processes  of 
diffusion  and  precipitation  and  is  not  peculiar  to 
solutions  containing  substances  in  the  colloidal  state 
(cf.  A.,  1924,  ii,  26).  R.  Cuthill, 

Cataphoresis  technique.  G.  EttISCH  and  D. 
Deutsch  (Pliysikal.  Z.,  1927,  28,  153 — 154). — The 
use  of  materials  the  resistivity  of  which  is  of  the 
order  of  10s  ohms /cm.3,  such  as  parchment  paper  and 
unglazed  porcelain,  for  the  study  of  cataphoresis 
phenomena  is  described.  With  these  materials,  observ¬ 
ations  can  be  made  in  1 — o  min.  B.  W.  Ltjnt. 

Use  of  Donnan's  membrane  equilibrium  theory 
for  the  determination  of  the  charge  of  colloid 
particles.  N.  Bjerrum  (Phil.  Mag.,  1927,  [vii],  3, 
22 — 26). — A  reply  to  the  criticism  by  Rinde  (A.,  1926, 
347)  of  tho  author’s  paper  (ibid.,  1925,  ii,  111). 

A.  E.  Mitchell. 

Graphical  method  for  the  calculation  of  the 
energy  yield  of  homogeneous  reactions.  P. 
Jolibois  and  P.  Montagne  (Compt.  rend.,  1927, 184, 
323 — 325). — Comparison  is  mado  of  the  yields 
obtained  by  experiment  and  those  calculated  on  the 
hypothesis  that  the  effect  of  an  electric  spark  on  a 
chemical  reaction  is  purely  thermal.  At  constant 
temperature,  the  yield  decreases  when  the  gas  pressure 
increases.  At  constant  pressure,  the  yield  attains  a 
maximum  which ,  with  increasing  pressures ,  is  displaced 
towards  those  obtained  at  higher  temperatures,  Tho 
yield  tends  to  become  independent  of  pressure  at 
temperatures  above  3500°  Abs.  J.  Grant. 

Organic  acids  and  bases  in  non-aqueous 
solutions.  II.  Aliphatic  acids.  F.  Holzl 
(Monatsh.,  1927,  47,  559 — 600). — The  conductivity 
method  already  applied  to  the  investigation  of  com¬ 
pound  formation  between  acetic  acid  and  various 
bases  in  absolute  alcoholic  solution  at  25°  (A.,  1926, 
1206)  has  been  extended  to  the  investigation  of  each 
of  the  acids  formic,  butyric,  and  succinic  with  tho 
bases  ammonia,  efchylamino,  cliethylamme,  ethylene- 
diamine,  benzylaminc,  aniline,  p-toluidinc,  mono- 
and  di-methylanilinc,  a-  and  (3-naphthylamine,  o-,  ni-, 
and  p-phenylenediaminc,  diphenylamino,  and  carb¬ 
amide.  As  previously  observed,  normal  salts  are 
obtained  with  the  stronger  bases,  but  with  the  weaker 
bases  compounds  containing  a  larger  proportion  of 
acid  are  found,  and  detected  cither  by  maxima  or 
inflexions  in  the  conductivity  curves.  The  strength 
and  degree  of  association  of  the  acid  are  also  import¬ 
ant  factors,  since,  for  example,  phenylenediamine 
forms  a  normal  salt  A»B  (A— 1  mol.  of  the  add; 
B— 1  mol.  of  the  base)  with  formic  acid,  but  not  with 
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butyric  acid.  The  following  is  a  summary  of  tko 
compounds  formed  at  the  various  dilutions  :  (1)  with 
formic  acid,  ammonia,  0-42A,  and  ethylamine,  0-93A 
yield  only  equimolecular  compounds  of  the  typo  AB ; 
ethylenediamine  0-053 A,  AB  and  A2B ;  aniline 
0-05A,  AB,  but  at  higher  concentrations  up  to  A  the 
maxima  occur  at  points  corresponding  with  a  larger 
proportion  of  acid ;  p-toluidine,  mono-  and  di-methyl- 
aniline  show  the  same  phenomenon  to  a  less  extent, 
the  concentrations  at  which  the  maxima  correspond 
with  the  salt  AB  being,  respectively,  OTA,  0-05 A,  and 
0-05 A ;  a-naphthylamino  0-1 A,  AB;  p-naphthyl- 
amine  OTA,  A2B  and  AB;  o-,  in-,  and  p-phenylenc- 
diamine  0-1 A,  AB;  carbamide  OTA,  AB.  With 
none  of  the  acids  was  there  any  evidence  of  com¬ 
pound  formation  with  diphenylamine ;  (2)  with 

butyric  acid,  ammonia,  mono-  and  di-ethylamine, 
ethylenediamine,  benzylamine,  aniline,  mono-  and 
di- methylaniline,  m-  and  p-phenylenediamine,  and 
carbamide  all  form  salts  of  the  type  AB,  the  weaker 
bases  behaving  in  the  same  manner  as  they  do  with 
formic  acid;  a-naphthylamine  0TAT,  AB  and  AB2; 
P-naphthylamine  OTA,  A2B  and  AB;  o-phenylene- 
diaminc  OTA,  A2B  and  AB  :  (3)  with  succinic  acid, 
ammonia  0-01A,  ethylamine  0-233  and  0-117A,  and 
benzylamine  0-127A,  all  give  AB  and  AB2;  aniline 
0-2,  0-1,  and  0-05A,  methylaniline  0-1  and  0-05A, 
dimethylaniline  0-25,  0-1,  and  0-05A,  all  give  AB 
only;  a-  and  0-naphthylamine  0-1  A,  A2B  and  A2B3; 
o-phenylenediamine  0-1  A,  A2B  and  AB ;  m-phonylcne- 
diamino  0-1  and  0-05  A,  AB;  p-phenylenediamine 
0-125,  0-1,  and  0-09A,  AB  and  AB„;  carbamide 
0-2A,  AB2.  J.  W.  Baker. 

Influence  of  organic  substances  on  the  rate 
of  absorption  of  carbon  dioxide  by  solutions  of 
sodium  carbonate.  P.  Rio  it  and  P.  Cartier  (Compt. 
rend.,  1927, 184,  325 — 326). — The  rates  of  absorption 
of  carbon  dioxide  by  solutions  of  sodium  carbonate 
containing  various  quantities  of  sucrose,  dextrose,  and 
glycerol  at  20°  rise  to  maxima  and  then  fall  as  the 
viscosity  of  the  solutions  increases.  J.  Grant. 

Neutral  salt  eSect.  L.  E.  Bowe  (J.  Physical 
Chem,,  1927,  31,  291 — 302). — The  influence  of 
sodium  chloride,  bromide,  and  iodide  (A— 4A)  on 
the  rate  of  hydrolysis  of  sucrose  and  of  ethyl  acetate 
has  been  determined.  Potential  measurements  show 
that  the  apparent  hydrogen-ion  concentration  increases 
tenfold  in  the  case  of  the  4A7-sodium  iodide  solution, 
and  the  influence  of  the  neutral  salts,  contrary  to 
Harned  (A.,  1916,  ii,  8),  but  in  agreement  with 
Arkadiev  (ibid.,  1923,  ii,  369),  follows  the  order 
iodide>bromide>  chloride.  The  percentage  increase 
in  the  apparent  hydrogen-ion  concentration  indicated 
by  the  sucrose  hydrolysis  agrees  well  with  that  found 
by  the  potential  method.  The  influence  of  sodium 
chloride  on  the  rate  of  hydrolysis  of  ethyl  acetate  by 
0TAT -hydrochloric  acid  is  less  than  in  the  inversion  of 
sucrose,  and  sodium  bromide  produces  a  smaller  effect 
than  the  chloride  (cf.  Akerlof,  A.,  1922,  ii,  134; 
Poma,  ibid.,  1911,  ii,  707).  Alcohol  and  acetic  acid 
had  but  small  influence  on  the  reaction  velocity. 

L.  S.  Theobald. 

Lyotropy.  H.  R.  Kruyt  and  G.  Robinson  (Proc. 

K.  Akad.  Wetensch.  Amsterdam,  1926,  29,  1244 — 


1250). — The  observations  of  Linderstrom-Lang  (A., 
1925,  ii,  30)  on  the  influence  of  neutral  salts  on  the 
solubility  of  quinol  and  quinone  in  water  have  been 
extended  to  in-  and  -p-nitroaniline,  p-phenylene¬ 
diamine,  and  p-nitrophenol.  The  influence  of  salts 
on  the  solubility  of  quinol  is  dependent  only  on  the 
cation.  For  quinone,  in-  and  p-nitroaniline,  and 
p-phenylenediamine  the  reverse  is  true.  The  solu¬ 
bility  of  p-nitrophenol  is  influenced  by  both  ions. 
In  presence  of  bromides,  iodides,  nitrates,  and  thio¬ 
cyanates,  the  solubilities  of  the  various  organic 
substances  in  pure  water  are  often  exceeded.  The 
theory  of  Debye  (ibid.,  171)  does  not  offer  a  satis¬ 
factory  explanation  of  this  increased  solubility,  nor 
does  it  suggest  a  specific  influence  of  the  ions.  A 
more  plausible  explanation  is  to  be  found  in  the 
orientation  of  water  dipoles  in  the  immediate  neigh¬ 
bourhood  of  the  ions,  i.e.,  orientation  of  the  water  of 
hydration.  Various  physico-chemical  phenomena 
lead  to  the  conclusion  that  hydration  decreases  in 
the  order  :  cations  :  Li’>Na'>IC>Rb'>Cs*;  anions  : 
SOa">Cl,>Br'>NOa'>r>CNS'.  In  general,  this 
will  be  the  sequence  of  the  salting-out  effect,  Li’  and 
S04' '  having  a  strong,  and  Cs‘  and  CNS'  a  weak  effect. 
Since  dissolution  implies  an  electrical,  attractive  force 
between  solvent  and  solute  molecules,  the  water 
molecules,  in  consequence  of  their  dipolar  character, 
will  be  oriented  round  solute  molecules.  Two  kinds 
of  orientation  are  possible,  since  either  the  positive 
or  the  negative  end  of  the  water  molecule  may  bo 
turned  towards  the  solute  molecule.  Postulating  a 
polar  character  for  the  dissolved  substance,  one  type 
of  orientation  must  predominate.  With  anionphilic 
molecules  (e.g.,  quinone  etc.),  the  orientation  of 
dipoles  round  the  anion  favours  the  orientation  round 
the  organic  molecules  and  increases  their  solubility. 
Cations  will  tend  to  decrease  the  solubility,  but  their 
influence  is  small,  since  they  are  kept  far  from  the 
molecule.  Hence,  in  addition  to  the  usual  salting-out 
effect,  there  is  an  actual  solubility  increase  brought 
about  by  the  anion.  The  feebly- hydrated  thio¬ 
cyanate  ion  lowers  the  solubility  but  little  and  hence 
the  increase  in  solubility  predominates.  The  sulphate 
ion,  however,  has  such  a  powerful  lowering  effect  that 
a  considerable  decrease  in  solubility  results.  For 
cationphilic  substances  (quinol  etc.),  a  corresponding 
argument  holds.  J.  S.  Carter. 

Nessler’s  reagent.  S.  M.  Naud£  (Z.  physikal. 
Chem.,  1927,  125,  98 — 110). — The  existence  of  the 
compounds  KHgI3  and  KHgI3,l-5H20  is  claimed 
from  the  results  of  an  investigation  of  the  system 
Hgl2-KI~H20.  These  results  agree  approximately 
with  those  of  Dunningham  (J.C.S.,  1914,  105,  368, 
724).  This  author,  however,  reported  KHgT3,H20 
in  the  place  of  KHgI3,T5H20.  Nessler’s  solution 
probably  contains  KHgI3,  not*  KJIgl^ 

L.  F.  Gilbert. 

Equilibrium  in  binary  systems  containing 

guaiacol  as  a  component.  N.  A.  P urchin  and 
B.  Vaic  (Monatsh.,  1927,  47,  529— 535).— The  f.-p. 
curves  for  mixtures  of  guaiacol  with  aniline,  o-  and 
p-toluidine,  pyridine,  p-naphthylamine,  diphenyl¬ 
amine,  ethylurethane,  and  naphthalene  have  been 
determined,  and  the  duration  of  the  eutectic  erystall- 
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isation  has  been  observed.  The  curves  indicate  the 
existence  of  equimolecular  compounds  with  aniline, 
m.  p.  17°,  o-toluidine,  m.  p.  24°,  p-toluidine,  m.  p.  24-3°, 
and  pyridine,  m.  p.  5-6°;  no  compounds  are  formed  in 
the  other  cases.  The  eutectic  temperatures  for  the 
various  systems  in  the  order  given  above  are,  re¬ 
spectively,  10-3°  and  12°;  15°  (traced  only  to  80 
mol.%  of  o-toluidine) ;  14° and  20° ;  —5°  and  -~-47-8° ; 
12°;  10°;  5°;  and  18°.  The  eutectic  mixtures 

contain  22  and  92 ;  20 ;  22  and  66 ;  31  and  92 ;  26 ; 
24;  40;  and  18  mol.%  of  the  second  component, 
respectively.  J.  W.  Baker. 

Freezing  of  solutions.  II.  Cr ys tallis ati on  of 
maleic,  fumaric,  and  succinic  compounds.  G. 
Viseur  (Bull.  Soc.  chim.  Belg.,  1926,  35,  426—450}.— 
The  f.  p.  of  binary  mixtures  of  the  dimethyl  and 
diethyl  esters  of  fumaric,  maleic,  and  succinic  acids 
have  been  determined.  Ethyl  maleate  and  ethyl 
fumarate  form  an  equimolecular  compound  which 
forms  mixed  crystals  with  each  of  the  constituents. 
Methyl  fumarate  and  methyl  maleate,  methyl  succinate 
and  methyl  maleate,  methyl  succinate  and  methyl 
fumarate,  ethyl  succinate  and  ethyl  maleate,  and 
ethyl  succinate  and  ethyl  fumarate  form  mixed 
crystals.  The  f  .-p.  method  is  inapplicable  to  the  acids 
and  amides,  as  they  decompose  slowly  at  high  temper¬ 
atures.  The  m.  p.  of  mixtures  of  maleic  and  fumaric, 
maleic  and  succinic,  and  fumaric  and  succinic  acids, 
and  of  the  corresponding  diamides,  were  determined 
therefore  by  enclosing  them  in  capillary  tubes  and 
immersing  these  in  a  series  of  baths  at  different  temper¬ 
atures,  the  temperature  of  “  instantaneous  fusion  ” 
being  taken  as  the  m.  p.  Mixed  crystals  were 
observed  with  the  amides,  but  the  results  for  the 
mixed  acids  had  to  be  correlated  with  the  results  of 
solubility  determinations  in  acetone  before  definite 
conclusions  could  be  reached.  It  was  then  found  that 
mixed  crystal  formation  occurs  only  in  the  system 
succinic  acid-fumaric  acid. 

The  m.  p.  of  the  amides  and  acids,  and  the  m.  p., 
b.  p,,  and  densities  of  the  esters  are  recorded.  The 
following  are  to  be  noted  :  maleic  acid,  m.  p.  241-7 — 
241-9°;  methyl  maleate,  m.  p.l  7-6°,  d  1-4513; 
ethyl  maleate,  m.  p.  —17°.  *L.  E.  Gilbert. 

Mol.  wt.  of  sulphur  trioxide  in  various  sol¬ 
vents.  G.  Oddo  and  A.  Casalino  (Gazzetta,  1927, 
57,  60 — 75). — Using  sulphuryl  chloride  and  ethyl 
chloroacetate  as  solvents,  the  molecular  depression  of 
thef.  p.  of  the  compound  S03,2P0Cl3is  found  to  be 
106°.  The  irregular  values  obtained  when  liquid 
sulphur  trioxide  is  used  as  solute  show  that  solid  solu¬ 
tions  are  formed ;  fibrous  sulphur  trioxide  gives  values 
corresponding  with  the  theoretical  mol.  wt.,  160.  In 
sulphuric  acid,  the  lowering  produced  by  liquid  sulphur 
trioxide  corresponds  with  mol.  wt.  79-8;  and  that 
produced  by  fibrous  sulphur  trioxide  with  mol.  wt.  88, 
or  approximately  55%  (S03)2.  R,  W.  Lunt. 

Behaviour  of  sulphur  trioxide  with  phos¬ 
phorus  oxychloride.  G.  Oddo  and  A.  Casalino 
(Gazzetta,  1927,  57,  47 — o9). — The  system  phos¬ 
phorus  oxychloride  and  either  liquid  (S03)  or  fibrous 
([®03]j)  sulphur  trioxide  shows  two  eutectics  corre¬ 
sponding  with  S03,P0C13  and  S03,3P0C13.  The 
substances  are  completely  miscible  and  give  a 


mixture  of  constant  b.  p.  (111-5 — lll-9°/735  mm., 
m.  p.  —16-62°)  corresponding  in  composition  with 

S03,2P0C13.  R.  W.  Lunt. 

Dissociation  pressures  of  monopotassium  and 
monosodium  orthophosphates  and  of  dipotass¬ 
ium  and  disodium  dihydrogen  pyrophosphates . 
Phosphate.  IV.  S.  J.  Kiehl  and  G.  H.  Wallace 
(J.  Amer.  Chem.  Soc.,  1927,  49,  375— 386).— The 
dissociation  pressures  of  the  following  systems  were 
measured  by  a  static  method,  the  apparatus  being  a 
modification  of  that  described  by  Johnston  (A., 
1908, ii, 358):  «K2H2P20,^2(KP03)„+«H20  (165— 
260°);  »Na2H,P207  =  2(NaP03)n+ hH„D  (170— 
280°);  mKH,P04  (KP0.5)„+?iH20  (170—264°); 
2NaH2P04  =5=5=  Na2H2P,07+H20  (110—150°).  The 
curves  show  that  disodium  dihydrogen  pyrophosphate 
may  bo  prepared  by  heating  monosodium  orthophos¬ 
phate  in  an  open  vessel  at  150°.  The  corresponding 
potassium  salt,  which  forms  a  non-deliquescent, 
crystalline  monohydrate,  cannot  be  prepared  in  this 
way,  since  its  dissociation  pressure  at  lower  temper¬ 
atures  is  higher  than  that  of  the  orthophosphate-meta¬ 
phosphate  system  under  the  same  conditions.  For 
this  reason,  the  systems  :  2KH2P04  K2H2P207+ 

H„0  and  nNaH2P04  (NaP03)„+?iH20  afford  no 
equilibrium  data.  S.  K.  Tweedy. 

Pseudo-ternary  systems  containing  sulphur. 
II.  System  sulphur-benzoic  acid.  I).  L.  Ham- 
iiicK  and  W.  E.  Holt  (J.C.S.,  1927,  493—497).— 
Equilibria  in  the  system  sulphur-benzoic  acid  have 
been  studied  by  the  synthetic  method.  Discrepancies 
between  the  results  and  those  of  Kruyt  are  probably 
due  to  oxidation  of  the  sulphur  in  the  latter’s  experi¬ 
ments.  On  the  sulphur  side,  the  equilibrium  is  of 
Kruyt’s  type  y,  and  on  the  benzoic  acid  side  of  the 
type  ordinarily  found  for  two  partly  miscible  liquids. 
The  clouding  phenomenon  noticed  by  Kruyt  can  be 
explained  without  the  assumption  that  three  liquid 
layers  co-exist  in  the  neighbourhood  of  170°. 

H.  F.  Gillbe. 

Dehydration  and  hydration  of  platinocyanides. 
P.  Gaubert  (Compt.  rend.,  1927,  184,  383 — 385). — 
The  changes  undergone  by  small  crystals  of  the 
hydrated  platinocyanides  of  barium,  lithium,  yttrium, 
and  magnesium  mounted  on  a  slide  in  an  inert  liquid 
(melted  paraffin,  vaseline,  or  monobromonaphthalene) 
have  been  observed  under  the  polarising  microscope, 
the  crystals  being  gradually  heated.  The  changes 
corresponding  with  the  dehydration  of  the  crystals 
occur  at  higher  temperatures  than  in  air,  according 
to  the  nature  of  the  compound.  The  phenomenon  is 
reversible  and  is  most  marked  in  the  case  of  the 
yttrium  compound.  The  transformations  of  the 
magnesium  compound  are  not  polymorphic.  The 
nature  of  the  inert  liquid  has  little  influence  on 
the  results,  the  liberated  water  being  absorbed  by 
the  dehydrated  product  rather  than  by  the  medium. 

J.  Grant. 

Ionic  equilibria.  I.  Equilibrium  between 
calcium  oxalate  and  dilute  hydrochloric  acid. 
M.  AumSras  (J.  Chim.  phys.,  1927,  24,  24 — 49). — 
Desiccation  of  precipitated  calcium  oxalate  at  25° 
indicates  the  existence  of  a  hydrate,  CaC204,l*2H20. 
If,  however,  the  method  of  dehydration  at  increasing 
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temperature  recommended  by  Guichard  (A.,  1925, 
ii,  559)  is  used,  the  formula  for  the  hydrate  is  found  to 
be  CaC204,H20.  For  a  solution  of  calcium  oxalate 
in  dilute  hydrochloric  acid  in  equilibrium  with  the 
solid  salt,  it  is  shown  that  if  P  is  the  solubility  product 
of  the  oxalate  and  G  and  D  are  the  first  and  second 
dissociation  constants,  respectively,  of  oxalic  acid, 
then  PA=D,  and  AG=B,  where  A=[H']/ 
[HC204'][Ca"]  and  B=[H-]2/[H2C204][Ca"].  The  value 
of  B  has  been  derived  from  determinations  of  the 
solubility  of  the  oxalate  in  hydrochloric  acid.  Using 
published  data  for  P  and  Chandler’s  value  for  0 
(A.,  1908,  ii,  467),  the  value  of  D  is  calculated 
from  the  above  equations  to  be  5-6x  10~s  at  13°,  in 
good  agreement  with  Chandler’s  values  of  4-lxl0~5 
and  4-9  X  Kb5  at  25°.  If  hydrobromic  acid  or  nitric 
acid  is  used  to  dissolve  the  oxalate,  instead  of  hydro¬ 
chloric  acid,  similar  results  are  obtained.  The 
solubility  at  20°  of  calcium  oxalate  precipitated 
from  calcium  chloride  solutions  is  0-0066  or  0-0073 
g. /litre  of  solution,  according  as  the  precipitant  is 
oxalic  acid  or  ammonium  oxalate.  R.  Cuthill. 

Ternary  system  copper-zinc-manganese.  O. 
Heusler  (Z.  anorg.  Chem,,  1926,  159,  37—54).— 
An  exhaustive  investigation  of  the  ternary  system 
copper-zinc-manganese  with  diagrams  and  a  short 
account  of  the  magnetic  properties  of  these  alloys. 

M.  Carlton. 

Equilibrium  in  the  systems  alkali  chloride- 
cobalt  chloride-water.  H.  W.  Foote  (Amer.  J. 
Sci.,  1927,  13,  158— 166).— The  solubility  curves  at 
25°  have  been  determined  for  the  systems  sodium 
(potassium,  rubidium,  caesium)  chloride-eobaltous 
chloride-water.  The  saturated  solutions  for  the 
five  binary  systems  contain  26-50,  26-46,  48-57, 
65-61,  and  35-67%  of  salt,  respectively.  System 
NaCl-CoCl2-H20.  No  double  salts  are  formed. 
The  solution  saturated  with  respect  to  both  salts 
contains  4-70%  NaCl,  32-91%  CoCl2.  System  KC1- 
CoC12-H20.  No  double  salts  are  formed.  The  uni¬ 
variant  point  is  at  8-24%  KC1, 34-10%  CoOl2.  System 
RbCl-CoCL-HjO .  Two  double  salts  are  formed, 
RbCl,CoCl2,2H20  (Dj)  and  2RbCl,CoCl2,2H20  (D2). 
Univariant  points  :  6-09%  RbCl,  35-02%  CoCl2,  solid 
phases, CoCl2,6H2OandDj ;  7-68%  RbCl,  34-36% CoCl2, 
solid  phases,  and  D2 ;  38-43%  RbCl,  11-50%  CoCl3, 
solid  phases,  D2  and  RbCl.  System  :  CsCI-CoCl2- 
BLO.  Three  double  salts  exist,  CsCl,CoCl2,2H20  (d4), 
2CsC1,CoC12  (d2),  3CsC1,CoC12  (d3).  Univariant  points : 
1-86%  CsCl,  35-67%  CoCl2,  solid  phases,  CoC12,6H20 
and  d4;  5-03%  CsCl,  31-09%  CoCI2,  solid  phases,  d, 
and  d„ ;  40-56%  CsCl,  8-98%  CoCl2,  solid  phases,  d2  and 
d,;  65-48%  CsCl,  0-25%  CoCl2,  solid  phases,  d3  and 
C&C1.  J.  S.  Carter. 

System  NH4NQ,-(NH4)2S04-H20.  E.  Janecke, 
W.  Eissner,  and  R.  Brill  (Z.  anorg.  Chem.,  1927, 

160,  171 — 184). — Solubility  measurements  of  the 
system  ammonium  nitrate-ammonium  sulphate- 
water  show  that  no  double  salts  other  than 

(N H.,)2S04 ,2NH4N03  exist.  The  phase  diagram  for 
mixtures  of  ammonium  nitrate  and  ammonium 
sulphate  indicate  that  the  double  salt  melts  at  310°. 
The  presence  of  ammonium  sulphate  lowers  the 

transition  temperature  and  raises  the  m.  p.  of  ammon¬ 


ium  nitrate.  Mixed  crystals  of  ammonium  nitrate 

with  the  double  salt  exist. 

The  crystallographic  and  optical  constants  of  the 
double  salt  have  been  determined.  X-Ray  investig¬ 
ation  shows  that  the  crystal  unit  consists  of  not  less 

than  two  molecules  of  the  double  salt. 

H.  F.  Gillbe. 

Univariant  folds  in  salt-formation  diagrams. 
Sodium  nitrate.  N.  S.  Kurxakov  and  W.  T. 
Nikolaiev  (J.  Russ.  Phys.  Chem.  Soc.,  1926,  58, 
548 — 552). — The  equilibrium  in  the  system  Na20- 
N205-H20  has  been  examined  at  25°  and  65°. 

M.  Zvegintzov. 

Univariant  systems,  isothermal  surfaces,  and 
three-dimensional  ridges.  W.  T.  Nikolaiev  (J. 
Russ.  Phys.  Chem.  Soc.,  1926,  58,  553— 556).— The 
influence  of  a  fourth  component  on  the  univariant 
equilibrium  states  of  a  ternary  system  has  been 
studied  in  reference  to  the  quaternary  combination 
Na20-N205-H20-Et0H.  Solubilities  and  densities 
for  25°  are  recorded.  The  data  refer  to  alcohol 
concentrations  of  0,  5, 15,  and  30%.  The  diminution 
in  the  solubility  of  the  salt  is  almost  proportional  to 
the  amount  of  alcohol.  M.  Zvegintzov. 

Cryohydric  curves  of  the  ternary  system 
Na20-N205-H,0.  W.  T.  Nikolaiev  (J.  Russ. 
Phys.  Chem.  Soc.,  1926,  58,  557 — -564;  cf.  preceding 
abstracts). — The  eutectic  temperature  of  sodium 
nitrate-ice  is  —18-1°,  and  the  changes  in  temperature 
and  composition  caused  by  adding  acid  or  alkali  to 
the  eutectic  mixture  (38-07%  by  weight  of  sodium 
nitrate)  have  been  determined.  For  small  additions, 
the  changes  are  proportional  to  the  quantities  added. 
The  ternary  eutectics  are  at  —46-4°  (acid)  and  —39-1° 
(alkaline),  where  crystals  of  NaN03-j-iee-j-HN03,3H20 
and  NaN03-f-ice4-Na0H,7H20  separate  out,  re¬ 
spectively.  By  combining  these  results  in  a  tri¬ 
angular  space  model  with  the  isothermal  diagrams 
at  25°  and  65°  (cf.  preceding  abstract),  a  univariant 
“  isochorio  ”  fold  is  obtained  the  ridge  of  which  lies 
on  an  “  isochoric  ”  univariant  plane  through  the 
central  tie-line  (H20)-(NaN03),  which  divides  it  into 
an  alkaline  and  an  acid  section.  By  joining  the 
three  binary  eutectics  ice+HN03  (—43°),  ice+NaOH 
(—28°),  ice-f-NaNOa  (—18-1°)  and  the  two  ternary 
eutectics,  an  “  ice-field  ”  is  isolated  which  includes  all 
those  systems  in  which  ice  is  present ;  this  is  divided 
into  an  alkaline  and  an  acid  section  by  the  f.-p.  curve 
of  neutral  solutions  of  sodium  nitrate. 

M.  Zvegintzov, 

Distillation  of  heterogeneous  ternary  mix¬ 
tures.  II.  System  ethyl  alcohol-benzene- 
water.  J.  Barbaudy  (J.  Chim.  phys.,  1927,  24 
1—23;  cf.  A.,  1926,  578).— The  b.  p.  at  760  mm.  of 
a  large  number  of  mixtures  of  alcohol  and  benzene, 
and  of  homogeneous  and  heterogeneous  ternary 
mixtures  of  alcohol,  benzene,  and  water  have  been 
determined,  and  the  results  represented  graphically. 
The  composition  of  the  saturated  vapour  was  deter¬ 
mined  by  the  partial  condensation  method  previously 
described  ( loc .  cit.),  and  the  distillates  were  also 
analysed.  R.  Cuthill. 

Reaction  regions.  XIII.  Influence  of  size  of 
particles  of  the  reacting  substances  and  of  the 
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nature  of  the  igniter.  W.  P,  Jortssen  and  0. 
Groeneveld  (llec.  trav.  chim.,  1927,  46,  47 — 53; 
cf.  A.,  1926,  1206;  tins  vol.,  112).— Figures  and 
curves  arc  given  showing  tho  extension  of  the  re¬ 
action  regions  of  mixtures  of  aluminium  and  sulphur, 
iron  and  sulphur,  and  of  iron,  aluminium,  and  sulphur 
with  increase  in  the  power  of  the  igniting  mixture 
and  decrease  in  the  particle  size  of  the  constituents 
of  the  mixture.  H.  P.  Gillbe. 

Reactions  in  the  solid  state.  VII.  D.  Balarev 
(Z.  anorg.  Chem,,  1927,  160,  92 — 100). — A  largo 
number  of  the  reactions  studied  by  Tammann, 
Hedvall,  and  the  author  arc  shown  either  to  be  com¬ 
plex  or  to  be  dependent  on  the  presence  of  substances 
in  tho  liquid  or  gaseous  phase.  The  conclusion  is 
that  nil  such  reactions  which  show  a  thermal  effect 
on  the  heating  curve  and  are  simple  in  nature 
involve  a  straightforward  distillation  process. 

H.  F.  Gillbe. 

[Reactions  in  the  solid  state.]  G.  Tammann 
(Z.  anorg.  Chem.,  1927,  160,  101— 106).— Polemical 
against  Balarev  (preceding  abstract). 

H.  F.  Gillbe. 

Specific  inductive  capacity  of  heterogeneous 
mixtures.  J.  Ereera  (Compt.  rend.,  1927,  184, 
455 — 458). — Tho  variations  of  the  ratio  of  the  density 
of  compressed  powder  to  that  of  the  substance  in  the 
solid  homogeneous  state  have  been  studied  in  the 
case  of  lead  chloride,  lead  nitrate,  and  potassium 
chloride  and  the  changes  plotted  as  a  function  of  the 
specific  inductive  capacity.  For  densities  greater 
than  a  lower  limiting  value,  the  variation  is  linear  until 
the  ratio~l.  The  value  of  the  specific  inductive 
capacity  for  potassium  chloride  (cubic  system)  when 
the  ratio  is  unity  is  almost  the  same  as  for  crystalline 
potassium  chloride.  J.  Grant. 

Applications  of  thermodynamics.  E.  Benin  a 
(Gazzetta,  1927,  57,  3 — 7). — A  discussion  of  the 
method  of  application  of  general  thermodynamical 
equations  most  appropriate  to  particular  types  of 
problems.  R.  W.  Lunt. 

Activity  coefficients  of  electrolytes.  I.  Limit¬ 
ing  law  for  a  ter-tervalent  salt.  V.  K.  LaMer, 
C.  V.  King,  and  C.  F.  Mason  (J.  Amer.  Chem.  Soc., 
1927,  49,  3153 — 374). — Tho  activity  coefficients  of  the 
ions  of  the  sparingly  soluble  hexammine  cobalt 
ferricyanide  wore  determined  by  measuring  its 
solubility  in  aqueous  magnesium  sulphate,  potassium 
nitrate,  and  sodium  chloride  solutions.  In  solutions 
of  the  first  two  salts,  the  limiting  Debye-Huckel 
equation  is  obeyed  up  to  an  ionic  strength  of  0-007. 
A  slight  discrepancy  in  the  ease  of  sodium  chloride 
suggests  that  Debye  and  Huekcl’s  simple  concept  of 
ionic  size  cannot  account  for  the  deviations  from  the 
limiting  law  (see  following  abstract). 

S.  K.  Tweedy. 

Activity  coefficients  of  electrolytes.  II.  Un- 
symmetric  valency-type  effect  in  highly  dilute 
solutions.  V,  K.  LaMer  and  C.  F.  Mason  (J. 
Amer.  Chem.  Soc,,  1927,  49,  410 — 426), — The 
“  electric-type  effect  ”  (Bronsted  and  LaMer,  A., 
1924,  ii,  306)  is  investigated  for  luteotetrammino- 
diamminoeobaltiates  and  luteodinitrodiammino-oxalo- 
cobaltiates  by  measuring  the  solubilities  of  these  salts 


in  salt  solutions.  When  the  salt  solution  involves  a 
univalent  anion,  tho  Debye-Huckel  theory  and  the 
Lewis  and  Randall  principle  of  ionic  strength  are 
both  satisfied;  in  other  cases,  abnormal  results  are 
obtained,  even  at  the  highest  dilutions  (0-000081/). 
These  are  attributed  to  the  neglect  of  higher  terms 
(z3.  .  .  .)  in  the  Debj-e-Hiickel  expression  for  the 
density  of  electricity.  A  revision  of  the  interionic 
attraction  theory  in  this  respect  yields  equations 
which  are  qualitatively  in  agreement  with  experiment 
and  are  in  accord  with  Bjerrum’s  ideas  on  “  ion 
association  ”  (v.  infra),  S.  K.  Tweedy. 

Ionic  association.  I.  Influence  of  ionic 
association  on  the  activity  of  ions  at  moderate 
degrees  of  association.  N.  Bjerrum  (Kgl.  Dansko 
Videnskab.  Selsk.  math.-fys.  Medd.,  1926,  7.  [9], 
1 — 48). — Tho  formula  developed  bv  Debye  and 
Hiickel  (A.,  1923,  ii,  459,  724;  1924,' ii,  386;  1925, 
ii,  513)  for  calculating  activity  from  the  concentration 
and  dimensions  of  the  ions  is  shown  not  to  be  accurate 
for  small  ions  and  for  ions  of  high  valency.  A  method 
for  obtaining  more  exact  values  is  developed.  New 
values  are  tabulated  for  the  activity  coefficients  of 
univalent  ions  in  water  for  various  concentrations, 
and  these  are  compared  with  the  old  values.  By  a 
simple  transformation  they  can  ho  applied  to  all 
solutions  of  electrolytes.  From  the  experimental 
data,  the  following  values  for  the  sum  of  the  ionic 
radii  of  a  number  of  electrolytes  were  determined 
(values  in  A.) :  potassium  nitrate,  1  -57 ;  potassium 
iodate,  sodium  iodate,  1-33 ;  magnesium  sulphate, 
copper  sulphate,  cadmium  sulphate,  4-2 ;  potassium 
sulphate,  3-8;  barium  chloride,  5-8;  lanthanum 
nitrate,  6-4.  In  methyl  alcohol,  values  of  4-1 — 
G-5  A.,  and  in  ethyl  alcohol,  2-4 — 7-8  A.,  were 
calculated.  W.  Clark. 

Activation  of  gases  by  adsorption.  G,  B. 
Ristiakowsky  (Proc.  Nat.  Acad.  Sci.,  1927,  13, 
1 — <4;  cf.  Fryling,  A.,  1920,  800). — On  the  assumption 
that  the  surfaces  of  metallic  catalysts  are  composed 
of  atoms  in  different  states  of  lattice  saturation 
(Taylor,  A.,  1925,  ii,  562 ;  1926,  365),  a  study  of  the 
heat  of  adsorption  in  its  dependence  on  the  volume 
adsorbed  for  hydrogen  and  carbon  monoxide  on  an 
active  copper  catalyst  leads  to  the  conclusion  that 
only  the  unsaturated  surface  atoms  are  effective  in 
bringing  about  activation  of  the  adsorbed  gas. 
Measurements  of  the  heat  of  adsorption  of  hydrogen 
on  a  copper  surface  poisoned  by  a  small  amount  of 
oxygen  indicate  that  tho  role  of  oxygon  is  to  oxidise 
preferentially  the  most  unsaturated  surface  atoms. 

J.  S.  Carter. 

Theory  of  the  heat  of  adsorption  of  gases. 
H.  Cassel  (Physikal,  Z.,  1927,  28,  152— 153).— An 
extension  of  the  author’s  thermodynamic  theory 
(A.,  1926,  127),  which  is  held  to  be  more  conformable 
with  experiment.  II jin’s  work  (ibid.,  1104)  ia 
criticised.  R.  W.  Lent. 

Change  of  entropy  on  melting.  I.  Variation 
of  the  entropy  change  of  the  elements  with 
atomic  number.  E.  Kordes  (Z.  anorg.  Chem., 
1927,  160,  67 — 76). — The  entropy  change  of  the  ele¬ 
ments  on  melting  is  a  periodic  function  of  the  atomic 
number,  with  maxima  at  the  halogen  elements, 
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subsidiary  maxima  at  the  metals  of  group  VIH,  and 
minima  near  the  elements  of  group  IV.  Crompton’s 
view  that  the  entropy  change  of  the  metals  is 
independent  of  tho  nature  of  the  metal  is  thus 
untenable. 

Tho  periodicity  is  discussed  in  the  light  of  the 
number  of  atoms  composing  the  elementary  mole¬ 
cule,  and  further  investigations  are  in  progress  to 
correlate  tho  periodicity  with  atomic  structure. 

H.  E.  Gillee. 

Ratio  of  the  heats  of  combustion  of  benzoic 
acid  and  salicylic  acid.  E.  Berner  (J.C.S.,  1927, 
338 — 341). — The  ratio  of  the  heats  of  combustion  of 
benzoic  acid  and  salicylic  acid  has  been  redetermined 
and  is  found  to  be  1-2074  (vac.).  This  gives  5233-7 
g.-cal.15/g.  for  the  heat  of  combustion  of  salicylic 
acid  when  the  value  for  benzoic  acid  is  taken  as 
6319  g.-cal.15/g.  Evidence  is  submitted  that  these 
values  are  more  correct  than  those  of  Verkade  and 
Coops  (A.,  1926,  785).  H.  F.  Gillbe. 

Heats  of  combustion  of  the  different  varieties 
of  lustre  carbon ;  existence  of  amorphous 
carbon.  W.  A.  Roth  and  O.  Doepke  (Ber.,  1927, 
60,  [J3],  530—536 ;  cf.  A.,  1926,  894).— Three  different 
samples  of  lustre  carbon  with  differing  densities  have 
been  examined,  from  two  of  which  Debyo-Scherrer 
diagrams  have  been  obtained.  Increase  in  density 
is  parallel  to  a  strengthening  of  the  graphite  inter¬ 
ferences  and  marked  decrease  in  the  heat  of  com¬ 
bustion.  Attempts  to  base  an  explanation  of  the 
energy  differences  solely  on  surface  change  or  surface 
tension  involve  the  assumption  either  of  extremely 
great  surface  tensions  or  particularly  minute  element¬ 
ary  units ;  the  actual  existence  of  amorphous  carbon 
as  a  particular  modification  is  therefore  rendered  more 
probable.  A  lustre  carbon,  d  2-07,  had  a  heat  of  com¬ 
bustion  greater  by  195  g.-cal/g.  than  that  of  graphite, 
whereas  a  product  d  1-86  had  the  value  8148  g.-cal/g., 
the  highest  value  observed  up  to  tho  present  for  pure 
carbon.  H.  Wren. 

Investigations  in  the  critical  region.  II. 
Specific  heats  at  constant  pressure  of  ethyl 
ether  above  and  below  the  critical  point.  K. 
Bennewitz  (Z.  physikal.  Chem.,  1927,  111 — 134; 
cf.  A.,  1926,  1210). — An  apparatus  is  described  by 
means  of  which  the  specific  volumes  and  the  specific 
heats  of  ethyl  ether  were  determined  between  about 
33°  and  215°  at  a  constant  pressure  of  40  atm.  Tho 
results  show  that  the  fall  in  the  specific  heat  above  the 
critical  temperature  is  gradual  and  that  the  properties 
which  are  presumably  characteristic  of  the  substance 
in  the  state  of  vapour  are  not  attained  until  the  temper¬ 
ature  is  10°  or  15°  above  the  critical  temperature. 

L,  F.  Gilbert. 

Physical  chemistry  of  complex  salts.  I. 
Transport  numbers  of  copper  salicylate.  W.  E. 
Hamer  and  G.  R.  Bury  (J.C.S.,  1927,  333—338).— 
The  solubility  of  copper  salicylate  in  water  at  25°  is 
10-19  g. /litre,  and  the  transport  number  of  the  cation 
0-628,  the  latter  being  determined  by  a  conducto- 
titrimetric  method.  In  neutral  solution,  the  salt 
ionises  as  a  simple  cupric  salt,  which  is  not  incom¬ 
patible  with  its  behaviour  as  a  i/-acid  in  alkaline 
solution.  H.  F,  Gillbe. 


Hydrate  problem.  V.  Electrolytic  transport 
of  water  in  Absolutions.  H,  Remy  (Z.  physikal. 
Chem.,  1926,  124,  394—404;  cf.  A.,  1926,  1201).— 
Determinations  by  the  diaphragm  method  (A.,  1926, 
128)  of  tho  transport  of  water  in  tho  electrolysis  of 
Ar-potassium  chloride  solutions  yield  concordant 
results  only  if  no  correction  for  possible  oleetro- 
ondosmosis  is  applied.  The  value  so  obtained 
agrees  satisfactorily  with  tho  one  obtained  by  tho 
method  depending  on  the  use  of  a  reference  substance. 
With  sodium  chloride,  the  electro-endosmotic  effect 
may  not  be  entirely  negligible,  but  in  general  it  is 
undesirable  to  attempt  to  apply  any  correction. 
Values  for  the  water  transport  have  been  obtained  by 
the  diaphragm  method  for  A-solutions  of  tho  chlorides 
of  potassium,  sodium,  lithium,  and  ammonium,  of 
the  iodides  of  barium,  strontium,  calcium,  and 
magnesium,  and  of  hydroxylamine  hydrochloride. 

R.  ClTTHILL. 

Variable  resistance.  O.  Maass  and  J.  H. 
Me nn ie  (J.  Amer.  Chem.  Soc.,  1927,  49,  451 — 452). — 
The  resistance  of  a  mercury  column  of  constant 
length  is  varied  by  the  insertion  of  a  glass  rod  -which 
produces  a  change  in  the  cross-section  of  a  part  of 
the  column.  The  advantages  claimed  are  ease  and 
cheapness  of  construction,  great  sensitivity  (about 
0-0003  ohm),  low  temperature  coefficient,  and  com¬ 
plete  absence  of  contact  resistance.  S.  K.  Tweedy. 

Electrical  conductivity  of  mixtures  of  sulph¬ 
uric  and  phosphoric  acids.  J.  Meyer  and  A. 
Pawletta  (Ber.,  1927,  60  [B],  551 — 553). — A  per¬ 
fectly  normal,  mutual  influence  of  tho  dissociation 
relationships  is  observed  in  mixtures  of  sulphuric 
and  orthophosphoric  acids.  Contrary  to  Pesscl 
(A.,  1923,  ii,  396),  there  is  no  evidence  of  chemical 
reaction  between  the  acids.  H.  Wren. 

Electrical  conductivity  of  the  system  arsenious 
bromide-ethyl  ether.  M.  Ussanowitsch  (Z. 
physikal.  Chem.,  1926,  124,  427 — 435). — The  specific 
conductance  of  solutions  of  arsenious  bromide  in 
other  at  18°  rapidly  increases  with  increase  in  tho 
bromide  concentration  up  to  95%,  after  which  it 
quickly  falls  to  the  value  for  the  pure  bromide.  For 
high  concentrations,  the  temperature  coefficient  is 
positive,  but  decreases  with  falling  concentration, 
and  for  concentrations  below  about  75%  is  negative. 
This  effect  does  not  appear,  iiowever,  to  be  due  to 
interaction  between  solvent  and  solute.  If  the 
molecular  conductivity  is  calculated  with  reference 
to  tho  bromide  as  tho  electrolyte,  the  conductivity- 
concentration  curve  has  two  maxima,  but  if  the  ether 
is  taken  as  the  electrolyte,  a  normal  curve  results. 

R.  Cuthill. 

Conduction  process  in  glass.  I.  Replace¬ 
ment  of  the  sodium  by  alkali  metals  and 
ammonium.  C.  B.  Hurd,  E.  W.  Engel,  and 
A.  A.  Vernon  (J.  Amer.  Chem.  Soc.,  1927,  49,  447 — 
450). — Cells  of  the  type  (+)  carbonjmetallie  salt 
(fused  or  in  solution!  I  incandescence  electric  lamp  ( — ) 
were  investigated.  The  replacement  of  sodium  by 
sodium  in  the  glass  of  the  lamp-bulb  produced  little 
or  no  effect;  metallic  sodium  deposited  within  the 
lamp.  Potassium  penetrated  readily,  but  fracture 
occurred  with  any  considerable  depth  of  penetration, 
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unless  a  potassium  glass  was  used.  Replacement  of 
sodium  by  lithium  ions  was  difficult.  The  ammonium 
radical  readily  penetrated  sodium  glass,  sodium 
hydride  and  amide  probably  being  formed;  with 
sufficiently  extensive  replacement,  however,  fracture 
occurred.  It  is  inferred  that  glass  has  a  mesh-like 
structure,  the  mesh  being  more  and  more  elastic  as 
the  temperature  rises ;  the  ease  of  replacement 
probably  depends  on  the  relative  sizes  of  the  sodium 
and  replacing  ions.  S.  K.  Tweedy. 

Mixed  electrical  conduction  in  solid  com¬ 
pounds.  C.  Tubandt  and  H.  Reinhold  (Z.  anorg. 
Chem.,  1927,  160,  222 — 236). — The  method  of  deter¬ 
mining  the  mode  of  conduction  through  solid  bodies 
(cf.  A.,  1920,  ii,  279  ;  1921,  ii  426)  has  been  modified 
so  that  it  can  be  employed  at  low  temperatures.  In 
the  (3-silver  sulphide,  previously  characterised  as  a 
mixed  conductor,  there  is  a  continuous  exchange 
between  ionic  and  electronic  conduction.  Increase 
in  the  current  through  the  crystal  favours  electronic 
conduction,  especially  at  low  temperatures;  as  the 
temperature  approaches  the  transition  point  (179°), 
the  effect  of  change  of  current  vanishes.  Electronic 
conduction  increases  with  rise  of  temperature,  the 
rate  of  increase  being  the  greater  the  smaller  is  the 
current ;  with  greater  currents,  the  temperature 
effect  vanishes.  An  argument  is  developed  in  favour 
of  the  interchange  between  the  two  forms  of  con¬ 
duction  being  bound  up  with  the  electron  affinity  of 
the  ions  composing  the  crystal.  H.  F.  Gillbe. 

Absolute  values  of  electrode  potentials.  M. 
Andauer  (Z.  phvsikal.  Chem.,  1927,  125,  135 — 143). 
— A  method  of  measuring  the  P.D.  between  metals 
and  solutions  is  described.  A  metal  gauze  of  fine 
mesh  (connected  to  earth)  was  placed  above  and 
parallel  with  the  surface  of  the  solution,  and  sur¬ 
mounted  by  a  parallel  metal  plate  connected  to  an 
electrometer.  The  air  in  the  neighbourhood  of  the 
metal  gauze  was  ionised  by  a  constant  radioactive 
source,  consisting  of  a  platinum  wire  coated  electro- 
lytically  with  polonium.  The  P.D.  betwreen  the 
solution  and  the  immersed  electrode  was  determined 
from  measurements  of  the  changes  produced  in  the 
leakage  current  from  the  charged  electrometer,  on 
connecting  the  electrode,  plus  a  known  variable 
potential  placed  in  series  with  it,  to  earth.  For 
calibration  purposes,  a  second  metal  plate  was  sub¬ 
stituted  for  the  solution  surface,  and  it  was  found 
that  the  potential  at  which  the  leakage  current 
attained  its  maximum  value  varied  with  the  nature 
of  the  metal,  G.  A.  Elliott. 

Absolute  electrolytic  solution  tension.  II. 
Electrocapillary  curve  of  mercury.  K.  Ben- 
newitz  and  A.  Delijannis  (Z.  physikal.  Chem., 
1927,  125,  144 — 150). — By  plotting  the  surface 

tension  of  mercury  in  contact  with  mercurous  nitrate 
against  thepotential  of  the  electrode  Hg j xA7-Hg,(N 03 )2 , 
the  concentration  of  the  mercurous  nitrate  being 
simultaneously  varied,  a  parabolic  curve  is  obtained 

passing  through  a  maximum  when  the  electrode 

potential  has  a  value  eh=0-475  volt.  This  value 
corresponds  with  the  absolute  null  point  of  the 
electrode  potential  determined  by  the  scraping 
method  (cf.  A.,  1926,  1212).  H.  Terrey, 


General  relation  .between  E.M.F.  and  tem¬ 
perature.  E.  Benin  a  (Gazzetta,  1927,  57,  8 — 15). 
— By  considering  the  E.M.F.  as  due  to  contact 
potentials  (Volta  effect),  a  general  thermodynamic 
expression  is  developed  for  the  influence  of  temper¬ 
ature  on  the  E.M.F.  R.  W.  Lunt. 

Electric  potentials  of  ions  in  salt  solutions. 

J.  A.  V.  Butler  (Phil.  Mag.,  1927,  fvii],  3,  213—215). 
— The  electric  potential  at  the  surface  of  an  ion  due 
to  its  ion  atmosphere  is  distinguished  from  the 
electric  potential  of  the  ion  itself,  and  an  equation  is 
deduced  which  gives  the  E.M.F.  of  a  simple  concen¬ 
tration  cell  without  transport  and  expresses  the  free 
energy  of  transfer  of  a  binary  electrolyte  from  one 
concentration  to  another.  The  results  do  not  affect 
the  general  conditions  of  equilibrium  previously 
obtained  (A.,  1926,  908).  A.  E.  Mitchell. 

Potentials  associated  with  adsorption  and 
diffusion.  O.  Bluh  (Physikal.  Z.,  1927,  28,  16 — 
22). — In  a  system  comprising  two  blotting-paper 
electrodes  partly  immersed  in  a  solution,  and  across 
which  a  potential  of  500 — 600  volts  D.C.  is  applied, 
thereby  maintaining  a  current  of  6  milliamp., 
determinations  have  been  made,  by  electrostatic 
methods,  of  the  potentials  acquired  by  small  platinum 
search-electrodes  when  placed  in  the  solution  adjacent 
to  the  blotting-paper  electrodes.  Solutions  of  simple 
acids,  bases,  and  salts  and  of  several  acidic  and  basic 
dyes  have  been  examined.  The  results  are  held  to 
afford  evidence  of  the  diffusion  of  the  solute  due  to 
the  electric  field.  R.  W.  Lunt. 

P.D.  across  a  semi-permeable  membrane. 
N.  Kameyama  (Phil.  Mag.,  1927,  [vii],  3,  235 — 240). — 
Measurements  of  the  E.M.F.  of  the  chain  K- amalgam 
K4Fe(CN)6(m1)||K4Fe(CN)6(m2)|K-amalgam,  where  | 
was  a  copper  fcrrocyanide  membrane  and  ml  was 
constant  at  0  05.M,  whilst  m2  was  varied  between 
0-025  and  0  00054/,  gave  only  values  the  magnitude  „ 
of  which  could  be  explained  by  the  decomposition  of 
the  amalgam  in  the  weaker  solution.  The  membrane 
potential  is  thus  just  balanced  by  the  concentration 
cell  with  respect  to  potassium  ions  at  the  ends  of  the 
chain,  and  the  nullity  of  the  total  E.M.F.  is  taken  as 
a  verification  of  the  relation  Em=(RT/F)log,,[K]1/ 
[K]2,  where  Em  is  the  P.D.  across  a  copper  ferro- 
cyanide  membrane  in  the  system  K4Fe(CN)6(m1)|[ 
K4Fe(CN)6(n?2)  and  K  is  the  activity  of  potassium  ion. 
The  results  confirm  the  theory  of  membrane  potentials 
advanced  by  Donnan  (A.,  1911,  ii,  848)  in  so  far  as 
the  solutions  examined  are  not  so  dilute  as  to  produce 
disturbing  effects  due  to  interaction  of  the  amalgam 
with  water.  A.  E.  Mitchell. 

Reduction  potential  of  sugars.  E.  Aubel, 
L.  Genevois,  and  R.  Wurmser  (Compt.  rend., 
1927,  184,  407 — 409). — -The  oxidation-reduction 
potentials  of  a  number  of  dyes  have  been  determined, 
and  also  those  of  a  number  of  sugars.  Dyes  reduced 
by  lcevulose  have  a  reduction  potential  below  — 0-1 
volt  and  those  not  reduced  above  -0-1  volt. 
Lawulose  has  a  potential  of  —0-26  volt,  dextrose 
—0-4,  lactose  —0-325,  and  galactose  —0-235,  all  at 
Pa.  8-2.  L.  F.  Hewitt. 
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Overpotential  at  antimony  cathodes  and  elec¬ 
trolytic  stibine  formation.  H.  J.  S.  Sand,  J. 
Grant,  and  W.  V.  Lloyd  (J.C.S.,  1927,  378—396).— 
Overvoltages  at  antimony  cathodes  in  acid  and  alkaline 
solutions  havo  been  measured  by  the  direct  method 
and  by  a  commutator  method  by  which  the  polaris¬ 
ation  could  be  determined  during  intervals  of  1/5000 
sec.  at  various  periods  after  breaking  the  current. 
It  is  shown  that  at  high  current  densities  the  direct 
method  gives  inaccurate  results,  on  account  of  irre¬ 
versible  effects,  although  at  low  C.D.  the  two  methods 
give  sensibly  the  same  results.  Extrapolation  to 
zero  time  from  a  few  measurements  at  various  time 
intervals  is  shown  to  be  unsound,  and  it  is  suggested 
that  polarisations  should  bo  stated  together  with 
their  time  interval.  Such  measurements  correctly 
represent  the  average  potential  over  the  interval 
studied. 

In  acid  solutions,  small  potentials  remain  practically 
constant  for  periods  up  to  1  /140  sec. ;  at  higher 
C.D.  the  polarisations  fall  off  rapidly  with  time,  but 
in  every  case  the  polarisation  during  a  given  period 
assumes  a  maximum  independent  of  the  C.D.  The 
direct  method  gives  an  indefinite  increase  of  polaris¬ 
ation  with  C.D.  The  overvoltage  in  acid  solution 
increases  with  dilution  to  a  less  extent  than  is  re¬ 
quired  by  the  formula  applicable  to  Herasymenko’s 
experiments,  which  are  shown,  therefore,  to  be  of  a 
different  nature.  Further,  it  is  demonstrated  that 
Heyrovsky’s  theory  of  the  intermediate  formation  of 
negatively- charged  hydrogen  ions  during  the  produc¬ 
tion  of  molecular  hydrogen,  based  on  Herasymenko’s 
experiments,  is  untenable. 

In  alkaline  solution,  the  overvoltage-  C./).  curves 
obtained  by  the  direct  method  show  an  inflexion 
corresponding  with  the  maximum  given  by  the 
commutator  method.  Similar  results  are  found  for 
solutions  containing  large  amounts  of  alkali  salts, 
but  high  C.D.  are  required  to  establish  a  constant 
overvoltage. 

No  simple  relationship  between  overvoltage  and 
stibine  evolution  could  be  established  in  either  acid 
or  alkaline  solution.  High  C.D.  are  required,  and  the 
yield  appears  to  depend  on  the  solubility  of  the 
cathode  in  the  electrolyte.  The  best  yield  in  alkaline 
solution  is  obtained  by  blowing  a  rapid  stream  of 
hydrogen  over  the  surface  of  the  cathode,  as  otherwise 
the  nascent  stibine  is  decomposed  by  the  electrolyte, 
with  the  formation  of  metallic  antimony. 

H.  F.  Glllbe. 

Phenomena  associated  with  cathode  sputter¬ 
ing.  T.  Baum  (Z.  Physik,  1927,  40,  686—707).— 
From  measurements  of  the  magnetic  deflexion  of  the 

stream  of  particles  emitted  from  a  silver  cathode  in 
an  atmosphere  at  10~2  mm.  due  to  a  current  of 

25  milliamp.  at  2500  volts,  it  is  shown  that  the 
particles  are  uncharged  silver  atoms.  The  dis¬ 
integration  of  the  cathode  surface  under  such  con¬ 
ditions  is  discussed  at  length.  R.  W.  Lunt. 

Valve  action  of  silver  in  aqueous  solutions  of 
potassium  silver  cyanide.  A.  Gunther-Schtjlze 
(Z.  Pliysik^  1926,  40,  879 — 882). — Silver  in  potassium 
silver  cyanide  does  not  act  as  a  rectifier  for  alternating 
current,  because  it  does  not  then  form  a  non-eon- 
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ducting  film,  but  it  acts  as  an  interrupter  for  direct 
current.  E.  B.  Ltjdlam. 

Combustion  of  complex  gaseous  mixtures. 
III.  Inflammation  of  mixtures  of  carbon  mon¬ 
oxide  and  hydrogen  with  air  in  a  closed  vessel. 
G.  B.  Maxwell,  W.  Payman,  and  R.  V.  Wheeler 
(J.C.S.,  1927,  297 — 310). — The  application  of  the 
“  law  of  speeds  ”  (ibid.,  1922,  121,  365)  to  the  con¬ 
ditions  of  combustion  of  gaseous  mixtures  in  closed 
vessels  has  been  tested.  Mixtures  of  air  with 
hydrogen,  carbon  monoxide,  and  mixtures  of  these 
two  gases  in  the  proportions  3H2+CO,  H2-|-CO,  H2+ 
3CO  were  exploded  in  a  spherical  bomb,  with  central 
ignition,  the  initial  pressure  being  atmospheric.  It 
is  shown  that  the  times  for  explosion  for  the  full  range 
of  mixtures  3H2+CO  and  H2+CO  with  air  can  be 
calculated  from  the  experimental  values  for  the 
mixtures  of  air  with  hydrogen  and  the  mixture 
H2-|-3CO.  The  “  effective  ”  times  of  explosion  of 
mixtures  of  carbon  monoxide  and  air,  calculated  in 
the  same  way,  are  shown  to  correspond  with  the  times 
of  explosion  wrhen  the  mixtures  are  saturated  with 
water  vapour  at  40°,  the  concentration  of  water 
vapour  being  then  that  which  has  the  optimum 
effect  on  the  speed  of  combustion  of  carbon  monoxide. 
The  law  of  speeds  is  shown  to  explain  tho  results  of 
Bone,  Newitt,  and  Townend  (ibid.,  1923,  123,  2008), 
and  of  Penning  (Phil.  Trans.,  1926,  A,  225,  331). 

W.  Thomas. 

Movement  of  flame  in  closed  vessels  :  after¬ 
burning.  O.  C.  de  C.  Ellis  and  R.  V.  Wheeler 
(J.C.S.,  1927,  310 — 322).— The  movement  of  a  flame 
in  a  closed  vessel  consists  of  two  phases  :  in  (i)  the 
proper  motion  of  the  flame  and  that  of  the  unbumt 
mixture  in  front  of  the  flame-front  have  tho  same 
direction ;  in  (ii)  the  direction  of  motion  of  the  flame 
and  of  the  mixture  may  he  opposed,  and  combustion 
proceeds  under  an  enhanced  and  increasing  pressure. 
As  (ii)  begins,  the  explosion  vessel  is  re-illuminated 
near  the  point  of  ignition,  and  this  luminescence 
persists  for  a  considerable  time  after  the  flame-front 
has  reached  the  walls.  These  phenomena  are  illus¬ 
trated  by  experiments  with  mixtures  of  carbon 
monoxide  and  air  exploded  within  (a)  a  sphere  and 
(b)  a  cylinder,  ignition  being  central  in  each  ease.  It 
is  concluded  that  this  luminescence  is  due  to  “  after¬ 
burning,”  i.e.,  the  combination  of  molecules  of  carbon 
monoxide  and  oxygen  that  had  escaped  combustion 
while  the  flame  was  travelling.  This  is  supported 
by  the  results  of  comparative  experiments  with 
mixtures  2CO-f  02~f 4Z,  in  which  Z  is  oxygen,  carbon 
monoxide,  carbon  dioxide,  argon,  or  helium,  the 
mixtures  in  each  case  being  saturated  with  water 
vapour  at  various  temperatures.  The  extent  to 
wiiich  the  reactivity  of  carbon  monoxide  is 
dependent  on  the  presence  of  water  vapour  is  shown 
by  the  results.  The  duration  of  the  after-burning 
is  longest  in  the  case  of  argon  as  a  diluent,  and  its 
actinic  effect  is  also  greatest.  W.  Thomas. 

Effect  of  pressure  on  the  limits  for  the  pro¬ 
pagation  of  flame  in  ether-air.  A.  G.  White 
(J.C.S.,  1927,  498 — 499). — Limits  for  the  horizontal 
propagation  of  flame  in  ether-air  have  been  determined 
at  pressures  between  758  mm.  and  90  mm.  Reduction 
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of  pressure  results  in  two  separate  ranges,  of  which 
the  one  containing  more  ether,  tho  cool  flame  range, 
diminishes  rapidly,  to  disappear  entirely  before  the 
pressure  has  been  reduced  to  360  mm.  The  lower 
limit  changes  little  until  the  pressure  is  300  mm.,  but 
the  upper  limit  of  the  “  ordinary  ”  range  decreases 
fairly  uniformly  from  500  to  00  mm.  pressure. 

W.  Thomas. 

Detonation  of  gaseous  mixtures  of  acetylene 
and  of  pentane.  A.  Eqerton  and  S.  F.  Gates 
(Proc.  Boy.  Soc.,  1927,  A,  114,  137— 151).— Mixtures 

of  acetylene  and  of  pentane  vapour  with  the  amount 
of  oxygen  required  for  complete  combustion,  and 
diluted  with  varying  amounts  of  nitrogen,  oxygen, 
argon,  carbon  dioxide,  and  excess  of  fuel,  have  been 
studied  with  the  view  of  finding  the  position  at  which 
a  detonation  wave  develops  in  a  burning  mixture  of 
gases  under  fixed  conditions,  and  the  influence  on 
this  position  of  a  change  of  concentration  of  the 
combustible  gas  mixture  and  of  the  nature  of 
the  diluent  gas.  The  conditions  for  constancy  of  the 
position  of  detonation  are  thorough  mixture  of  the 
gases,  uniformity  in  the  bore  of  the  tube,  and  as  little 
movement  in  the  gas  as  possible.  The  degree  of 
humidity  of  the  gas,  the  method  of  ignition,  and  the 
presence  of  ions  in  the  gas  (from  3-rays  from  radium) 
have  no  definite  effect  on  the  position.  Weak 
mixtures  give  much  less  concordant  results  than 
stronger.  Oxygen  accelerates  combustion,  deton¬ 
ation  occurring  considerably  earlier  than  with  a 
similar  quantity  of  nitrogen,  and  slightly  earlier  than 
with  a  similar  quantity  of  argon  (unless  the  mixture 
is  weak).  A  large  excess  of  combustible  has  a  great 
delaying  effect,  but  early  detonation  occurs  with 
mixtures  containing  up  to  double  the  amount  re¬ 
quired  for  complete  combustion.  Carbon  dioxide 
has  a  greater  delaying  effect  than  nitrogen.  These 
results  are  discussed  and  explanations  suggested. 
The  velocity  of  the  detonation  wave  is  less  in  argon 
and  in  oxygen  than  in  nitrogen,  and  greater  in 
mixtures  rich  in  combustible  constituents.  Dilution 
decreases  tho  velocity.  The  conditions  governing  the 
establishment  of  a  detonation  wave  are  discussed, 
and  it  is  supposed  that  detonation  is  initiated  as  a 
spontaneous  explosion  of  a  region  of  gas,  and  that, 
once  initiated,  the  condition  for  combustion  of  the 
detonating  type  is  more  readily  attained.  Deton¬ 
ation  appears  to  take  place  slightly  ahead  of  the 
visible  combustion  front,  Lc  Chatelier’s  view  thus 
being  confirmed.  The  addition  of  small  quantities 
of  the  “  antiknock  ”  compounds,  lead  tetraethyl  and 
diethyl  selenide,  does  not  affect  the  position  of 
detonation  at  ordinary  initial  pressures  and  temper¬ 
atures.  L.  L.  Bircumshaw. 

Detonation  in  gaseous  mixtures  at  high  initial 
pressures  and  temperatures.  A.  Egerton  and 

S.  F.  Gates  (Proc.  Boy.  Soc.,  1927,  A,  114,  152— 
ICO;  cf.  preceding  abstract). — Tho  previous  investig¬ 
ations  on  detonation  in  acetylene  and  pentane 
mixtures  have  been  extended  to  embrace  higher 
initial  pressures  (up  to  10  atm.)  and  temperatures 
(up  to  240°).  A  steel  explosion  tube  is  used  having 
glass  windows  through  which  the  explosion  flame  may 
be  photographed.  Explosion  is  thus  effected  under 


conditions  somewhat  similar  to  those  which  hold  in 
an  internal-combustion  engine.  The  .  tendency  to 
detonate  increases  considerably  with  increasing  initial 
pressure  up  to  3  atm.,  after  which  further  increase  in 
pressure  has  very  little  effect  (cf.  Woodbury,  Canby, 
and  Lewis,  J.  Soc.  Aut.  Eng.,  1921,  8,  209).  At  a 
given  initial  pressure,  rise  of  initial  temperature 
appears  to  cause  detonation  to  occur  slightly  later. 
Measurements  of  the  velocity  of  the  detonation  wave 
from  the  slope  of  the  start  of  the  bands  of  light  from 
the  windows  show  that  the  velocity  decreases  with 
dilution,  and  is  practically  unaffected  by  increase  in 
initial  temperature  or  pressure.  The  phenomenon 
of  “  knocking  ”  in  internal-combustion  engines  is 
discussed.  The  “  antiknock  ”  lead  tetraethyl  is 
found  to  have  no  effect  on  the  position  of  detonation 
of  the  mixtures  investigated  at  high  pressure,  either 
at  normal  initial  temperature  or  at  230 — 240°. 

L.  L.  Bircumshaw. 

Gaseous  reaction  between  hydrogen  sulphide 
and  sulphur  dioxide.  H.  A.  Taylor  and  W.  A. 
Wesley  (J.  Physical  Chem.,  1927,  31,  21G — 230 ; 
cf.  Lewis  and  Bandall,  A.,  1918,  ii,  159;  Randall  and 
Bichowsky,  ibid.,  159). — The  velocity  of  reaction  of 
hydrogen  sulphide  and  sulphur  dioxide  in  pyrex  tubes 
at  temperatures  ranging  from  370°  to  730°  has  been 
measured  by  a  dynamic  method.  The  velocity  is 
proportional  to  the  surface  area  of  the  reaction  vessel, 
the  glass  acting  as  a  contact  catalyst  for  the  reaction. 
The  temperature  coefficient  decreases  with  a  rise  in 
temperature.  At  constant  temperature,  the  velocity 
varies  as  the  partial  pressure  of  the  sulphur  dioxide 
and  as  the  1-5  power  of  the  partial  pressure  of  the 
hydrogen  sulphide. 

The  mechanism  of  the  reaction  advanced  is  that  the 
reactants  are  activated  by  adsorption  on  tho  glass 
surface,  and  reaction  between  activated  molecules  only 
then  follows.  Combination  in  the  gaseous  state,  if 
any,  is  very  slight.  L.  S.  Theobald. 

Mechanism  of  explosive  reactions.  C.  Z. 
Rosencrans  (Univ.  Ill.  Eng.  Exp.  Sta.  Bull.,  1926, 
No.  157, 1 — C4). — A  study  of  the  explosion  of  mixtures 
of  ethyl  ether  and  air  in  a  cylindrical  bomb  of  constant 
volume.  Differences  between  the  theoretical  and 
experimental  flame  propagation  curves  are  ascribed 
to  the  heat  loss.  Usually,  but  not  always,  the  flame 
fills  the  bomb  when  maximum  pressure  is  attained. 
At  the  time  of  the  flame  arrest,  the  pressure  was  in 
general  25%  of  its  maximum.  The  flame  arrest  is 
believed  to  be  due  to  the  great  decrease  in  density  of 
the  gases  within  and  behind  the  flame  front  causing  a 
momentary  extinction  of  the  flame.  The  existence  of 
after-burning  and  the  adjustment  of  chemical  equi¬ 
librium  behind  the  flame  front  were  demonstrated. 
An  equation  expressing  the  reaction  velocity  as  a 
function  of  the  pressure  is  indicated. 

Chemical  Abstracts. 

Chemical  action  in  the  electric  spark  dis¬ 
charge.  Ignition  of  methane.  H.  F.  Coward  and 
E.  G.  Meiter  (J.  Amer.  Chcm.  Soc.,  1927,  49,  396 — 
409). — The  chemical  changes  attending  the  passage 
of  a  stream  of  regular  sparks  through  air  containing 
6-8— 11-2%  of  methane  were  investigated,  each  spark 
having  just  sufficient  energy  to  ignite  the  mixture  in 
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its  path.  For  a  given  mixture,  the  extent  of  reaction 
appears  to  be  nearly  proportional  to  the  square  of 
the  current.  The  reaction  products  contain  a  large 
quantity  of  carbon  monoxide  and  some  hydrogen, 
even  when  an  excess  of  oxygen  is  present,  from  which 
it  is  concluded  that  a  methane-air  flame  started  by 
a  spark  discharge  is  propagated  from  the  vicinity  of 
the  spark  by  means  of  the  heats  of  the  reactions 
CH4+02=C0+H2+H20(gas) ;  2H2+02=2H20 

(gas).  The  methane  flame  appears  to  have  a  small 
thickness,  the  first  lamina  including  chiefly  the 
formation  of  carbon  monoxide  and  water  vapour  and 
the  last  chiefly  carbon  dioxide.  Since  the  observed 
volumes  of  gas  which  have  to  be  ignited  in  order  to 
start  general  inflammation  agree  approximately  with 
the  known  facts  concerning  the  energy  of  the  igniting 
spark  and  the  thermal  conductivity  and  ignition 
temperature  of  the  mixture,  it  is  concluded  that  the 
spark  acts  mainly,  if  not  entirely,  as  a  source  of  thermal 
energy  in  igniting  a  gas  mixture.  S.  K.  Tweedy. 

Mechanism  of  the  uniform  movement  in  the 
propagation  of  flame.  H.  F.  Coward  and  G.  W. 
Jones  (J.  Amer.  Chem.  Soe.,  1927,  49,  386 — 396). — 
The  flame  speeds  in  a  series  of  mixtures  of  methane 
with  “  atmospheres  ”  of  air,  20-9%  of  oxygen  and 
79-1%  of  argon,  and  20-9%  of  oxygen  and  79-1% 
of  helium  were  measured  in  tubes  of  various  diameters 
and  positions.  The  important  factors  determining 
flame  speeds  appear  to  be  the  heat  developed  in  the 
flame,  the  heat  capacities  of  the  burnt  and  unburnt 
mixture,  and  the  rate  of  chemical  reaction.  Very 
little  change  in  flame  speed  is  observed  when  helium 
(which  has  a  high  thermal  conductivity  and  low 
absorption  for  radiant  energy)  is  replaced  by  argon 
(which  has  a  low  thermal  conductivity  and  a  higher 
absorption  for  radiant  energy;  cf.  Lind,  J.C.S.,  1924, 
125,  1867).  This  is  because  the  energy  is  carried 
away  so  rapidly.  It  is  suggested  that  the  tem¬ 
perature  coefficient  of  the  rate  of  oxidation  of  methane 
is  relatively  small  at  flame  temperatures. 

S.  K.  Tweedy. 

Kinetics  of  ozonisation  by  the  action  of 
a-particles.  W.  Mend  and  J.  D’Olieslager  (BuD. 
Acad.  roy.  Belg.,  1926,  [v],  12,  309 — 326). — The  rate  of 
production  of  ozone  in  a  mixture  of  oxygen  and  radon 
was  measured  by  a  comparison  method  :  two  reaction 
vessels,  one  containing  a  small  quantity  of  mercury, 
were  connected  to  the  two  sides  of  a  differential 
sulphuric  acid  manometer.  In  one  vessel,  the  ozone 
was  destroyed  by  the  mercury  as  soon  as  formed, 
causing  a  pressure  difference  between  the  two  vessels 
from  which  the  rate  of  ozone  production  could  be 
calculated.  For  a  given  intensity  of  irradiation, 
ozone  is  formed  at  constant  velocity,  and  it  is  also 
destroyed  with  a  velocity  proportional  to  its  con¬ 
centration.  The  velocity  of  the  two  opposing  reac¬ 
tions  is  proportional  to  the  intensity  of  irradiation. 
The  calculated  velocity  of  the  forward  reaction 
corresponds  with  the  formation  of  one  molecule  of 
ozone  from  each  pair  of  ions  formed.  H.  F.  Gillbe. 

Velocity  of  ionic  reactions.  J.  N.  Bronsted 
and  R,  Livingston  (J.  Amer.  Chem.  Soc.,  1927,  49, 
435 — 446). — The  velocities  of  the  reactions 
[CoBr(NH3)5]"+OH'  — -  [Co(OH)(NH8)5]"+Br' 


and  2[CoBr(NH3)5]"+Hg"+2H20 — > 

2[Co(H20)(NH3)B]‘"-f  HgBr2  were  investigated  in 
very  dilute  solution  by  colorimetric  methods.  The 
first  reaction  exhibits  a  negative,  and  the  second 
reaction  a  positive,  salt  effect ;  both  these  effects  are 
quantitatively  accounted  for  by  Brousted’s  theory  of 
ionic  reaction  (A.,  1922,  ii,  699).  S.  K.  Tweedy. 

Kinetics  of  the  stages  in  the  Landolt  reaction- 
A.  Skrabal  and  A.  Zaiiorka  (Z.  Elektrochem.,  1927 > 
33,  42 — 63). — A  further  study  has  been  made  (cf. 
A.,  1922,  ii,  488;  1924,  ii,  543)  of  the  kinetics  of  the 

reactions  (1)  I03'+3S03"=r+3S04" ;  (2)  I03'+ 
6H'+5I'=3I2+3H20  (Dushman  reaction) ;  (3)  312-f- 
3S03"+3H20— 6I'+6H‘-f  3S04",  which  together 

constitute  the  Landolt  reaction.  Other  recent  work 
on  the  subject,  especially  that  of  Thiel  (A.,  1924, 
ii,  750)  and  of  Eggert  (A.,  1925,  ii,  407),  is  discussed 
and  criticised.  The  validity  of  Bushman’s  equation, 
-d[I03']/di=Z[I03'][I']2[H’]2,  for  reaction  (2)  and 
the  value  of  the  constant,  K,  have  again  been  con¬ 
firmed  by  measuring  the  velocity  of  reaction  between 
iodide  and  iodate  in  solutions  buffered  with  acetic 
acid  and  acetate  and  containing  arsenious  acid  to 
prevent  the  liberation  of  iodine.  Measurements  were 
also  made  in  solutions  buffered  with  potassium  di- 
hydrogen  arsenate  and  disodium  hydrogen  arsenate, 
from  which  the  second  dissociation  constant  of  arsenic 
acid  is  calculated  to  be  l-6x  10~7  at  25°.  Reaction 
(1)  has  been  investigated  in  solutions  of  acidity  rang¬ 
ing  from  0  to  pa  13,  but  satisfactory  results  were 
obtained  only  over  the  range  pH  4—13.  Over  this 
wide  range,  the  results  can  be  represented  by  the 
equation  -d[IO  'J/tf/:=0-53x  106[H-][HSO3'][IO3']+ 
0-67  x  1017[H*]2[SO3"]2[IO3']  at  25°,  when  concentra¬ 
tions  are  measured  in  g.-mol./litre  and  time  in 
minutes.  Two  terms  appear  on  the  right-hand  side 
of  this  equation,  since  the  sulphite  in  solution  may 
exist  partly  as  sulphite  ion  and  partly  as  hydrogen 
sulphite  ion,  the  proportion  of  each  depending  on  the 
acidity  of  the  solution.  Over  the  range  pn  4 — 5 
(solutions  of  iodate  and  hydrogen  sulphite)  the 
second  term  is  negligible,  whilst  above  pa  9  (solutions 
of  iodate  and  sulphite)  the  first  can  be  neglected. 
Within  the  region  pre  5 — 9  (solutions  of  iodate, 
sulphite,  and  hydrogen  sulphite)  both  terms  must  be 
taken  into  account.  The  above  equation  was  estab¬ 
lished  from  data  for  the  kinetics  of  the  complete 
Landolt  reaction,  as  well  as  from  measurements  on 
the  isolated  reaction  (1).  The  derivation  of  the 
relationships  employed  in  the  interpretation  of  the 
experimental  results  is  set  out  in  detail,  and  the 
mechanism  of  reaction  (3),  -which  can  be  regarded  as 
instantaneous  in  comparison  with  (1)  and  (2),  is  also 
discussed.  H.  J.  T.  Ellingham. 

Kinetics  of  formate  formation.  G.  Birstein 
and  N.  Lobanov  (Z.  anorg.  Chem.,  1927,  160,  377 — 
386). — Measurements  of  the  velocity  constant  of 
the  reaction  between  formaldehyde  and  concentrated 
sodium  hydroxide  solutions  (6-31V)  in  presence  of 
methyl  alcohol  show  that  the  reaction  is  probably 
termolecular,  proceeding  according  to  the  equation 
2H-CH0+Na0H=H-C02Na+Me0H.  The  results, 
however,  do  not  preclude  the  possibility  that  the 
reaction  is  really  made  up  of  two  consecutive  reac- 
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tions,  such  as  H,CH0-i~Na0H=H,C02Na+H?,  and 
H*CHO+H2— Me  OH ;  in  presence  of  cuprous  or 
silver  oxides,  hydrogen  is  evolved,  but  no  methyl 
alcohol  is  formed.  The  two  reaction  products,  methyl 
alcohol  and  sodium  formate,  have  a  marked  influence 
on  the  velocity,  the  latter  accelerating  and  the  former 
retarding  the  reaction.  The  action  of  the  formate  is 
probably  secondary,  in  that  it  prevents  the  retarding 
action  of  part  of  the  methyl  alcohol.  A.  It.  Powell. 

Reduction  of  cupric  oxide  by  dextrose  and 
uric  acid.  E.  Lanyi  (Biochem.  Z.,  1927,  180,  85 — 
90). — A  study  of  the  reduction  by  Bertrand’s  method 
of  reduction  of  cuprio  oxide  in  alkaline  solution  in 
presence  of  sodium  potassium  tartrate  by  dextrose 
shows  that  if  the  amount  of  sugar  used  is  plotted 
against  the  amount  of  oxide  reduced  for  a  particular 
time  of  heating,  the  curve  gives  low  values  for  both 
small  (20  mg.)  and  largo  (100  mg.)  amounts  of  sugar, 
but  shows  a  maximum  with  mean  concentrations 
(50  mg.).  The  greater  the  time  of  heating  the  more 
pronounced  is  the  maximum.  As  the  amount  of 
sugar  increases,  the  relative  amount  of  cupric  oxide 
reduced  decreases.  The  same  general  conclusion  is 
reached  when  tho  reduction  is  carried  out  in  presence 
of  citric  acid,  glycerol,  or  dilute  acetic  acid  in  place 
of  sodium  potassium  tartrate,  and  also  when  the 
reduction  is  effected  by  potassium  urate. 

P.  W.  Clutterbtjck. 

Kinematographic  study  of  the  influence  of 
gelatin  on  rates  of  crystal  growth  and  dis¬ 
solution  of  copper  sulphate.  W.  G.  France 
(Third  Colloid  Symposium  Monograph,  1925,  317 — 
323). — The  rate  of  dissolution  of  copper  sulphate 
crystals  in  water  exceeds  their  rate  of  growth  from 
saturated  solutions.  Gelatin  in  small  quantities 
depresses  growth  far  more  than  it  does  dissolution. 

Chemical  Abstracts. 

Hydrogen  electrode  in  the  study  of  the  rate  of 
saponification  of  oils  and  fats  by  aqueous  alkali. 
J.  W.  MoBain,  H.  S.  Howes,  and  (Miss)  M.  Thor- 
burn. — See  B.,  1927,  145. 

Thermal  decomposition  of  ozone  in  presence 
of  chlorine.  A.  Pinkus  and  A.  Radbill  (Bull. 
Soc.  chim.  Belg.,  1926,  35,  451 — 459). — Kinetic  and 
colorimetric  determinations  show  that  a  sufficiently 
small  proportion  of  chlorine  considerably  retards  the 
rate  of  decomposition  of  ozone  (cf.  Kistiakovski, 
A.,  1926,  34),  but  that  this  effect  diminishes  rapidly 
with  increaso  of  chlorine  or  rise  of  temperature, 
positive  catalysis  eventually  occurring.  The  same 
amount  of  chlorine  may  therefore  act  as  a  stabiliser 
at  one  temperature  and  as  a  decomposing  catalyst 
at  a  higher  temperature.  L.  F.  Gilbert. 

Acid  and  salt  effects  in  catalysed  reactions. 
VI.  The  early  stages  of  an  auto-catalysed 

reaction.  General  form  of  the  simple  auto- 
catalytic  catenary.  H.  M.  Dawson  (J.O.S.,  1927, 

458—466). — The  phenomena  associated  with  the 
auto-catalytic  reaction  of  acetone  with  iodine  in 
aqueous  solution  are  interpreted  in  terms  of  the  joint 
catalytic  activity  of  the  hydrogen  and  hydroxyl  ions. 
Equations  have  been  derived  which  show  that  the 
reaction  velocity  falls  to  a  minimum  and  then 
increases.  The  constant  which  in  terms  of  the  simple 


hydrogen-ion  theory  appears  to  measure  the  initial 
hydrogen-ion  concentration  is  found  to  represent 
the  actual  hydrogen-ion  concentration  at  the  point 
of  minimum  velocity,  and  this  constant  affords 
a  means  of  determining  the  catalytic  coefficient 
of  the  hydroxyl  ion.  The  auto-catalytic  catenary 
obtained  by  plotting  v  against  pa  can  be  put  in  a 
general  form  by  expressing  the  velocity  and  hydrogen- 
ion  concentration  in  terms  of  those  values  which 
characterise  the  point  of  minimum  velocity.  The 
actual  course  of  the  auto-catalytic  change  is  then 
given  by  r=cosh  h,  where  r  is  the  reduced  velocity 
and  h  is  the  natural  logarithm  of  the  reduced  hydrogen- 
ion  concentration.  W.  Thomas. 

Catalytic  properties  of  mineral  waters.  I. 
Behaviour  of  the  water  of  Wiesbaden  hot  springs 
towards  hydrogen  peroxide  solutions.  L.  Fresen- 
itjs,  A.  Eichler,  and  H.  Lederer  (Z.  anorg.  Chem., 
1927,  160,  273 — 296). — Hydrogen  peroxide  solutions 
are  decomposed  fairly  rapidly  by  fresh  water  from 
the  Wiesbaden  hot  springs,  but  the  rate  of  decom¬ 
position  decreases  slowly  with  the  time  that  elapses 
after  taking  the  water  from  the  springs,  owing  to  loss 
of  carbon  dioxide  and  a  corresponding  increase  in 
the  pn  value.  Solutions  of  ferrous  and  manganous 
sulphate  containing  the  same  concentration  of  metal 
ion  as  the  spring  water  have  a  similar  catalytic  action 
on  hydrogen  peroxide  solutions,  the  activity  of  the 
manganous  ion  becoming  greater  as  the  pa  value  of 
the  solution  is  increased.  In  the  presence  of  an 
alkali  or  alkaline-earth  carbonate  or  hydrogen  carbon¬ 
ate,  the  rate  of  decomposition  is  the  same  as  in  the 
spring  water,  hence  it  is  probable  that  the  activity  of 
the  water  is  due  to  its  content  of  ferrous  and  man¬ 
ganous  carbonates  (7  parts  and  1  part  per  million, 
respectively).  The  activity  is  destroyed  by  the 
addition  of  hydrocyanic  acid,  but  not  by  ultra- 
filtration  or  by  exposure  to  bright  sunlight.  The 
catalytic  activity  of  the  ultrafiltrate  immediately 
after  filtration  is  less  than  that  of  the  unfiltered  water, 
hut  increases  rapidly  in  3 — 4  hrs.  to  a  maximum 
which  is  greater  than  that  of  the  untreated  water. 

A.  R.  Powell. 

Catalysis  of  hydroxylamine.  III.  A.  Kurte- 
nacker  and  F.  Werner  (Z.  anorg.  Chem.,  1927, 160, 
333 — 346;  cf.  A.,  1924,  ii,  250). — Alkaline  solutions 
of  hydroxylamine  are  reduced  quantitatively  to 
ammonia  by  vanadyl  salts,  quinquevalent  molyb¬ 
denum  salts,  and  ferrous  sulphate.  In  dilute  acid 
solutions,  cuprous  sulphate  and  molybdenum  (V) 
sulphate  have  the  same  effect,  ferrous  sulphate  and 
cuprous  chloride  are  without  action,  and  vanadyl 
sulphate  causes  a  catalytic  decomposition  into 
ammonia,  nitrogen,  and  nitrous  oxide.  In  very 
strongly  acid  solutions,  only  the  molybdenum  salt 
has  any  action,  causing  a  slow  but  eventually  com¬ 
plete  reduction  to  ammonia.  Cuprous  oxide  induces 
a  slow  catalytic  decomposition  of  alkaline  hydroxyl- 
amine  solutions,  the  velocity  of  the  action  increasing 
with  the  alkalinity.  A.  R.  Powell. 

Catalysis  of  hydroxylamine.  IV.  Decom¬ 
position  of  hydroxylamine  in  alkaline  solution. 
A.  Kurtenacker  and  F.  Werner  (Z.  anorg.  Chem., 
1927,  160,  387 — 394;  cf.  preceding  abstract). — The 
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course  of  the  decomposition  of  hydroxylamine  in 
alkaline  solutions  depends  on  the  concentration  of 
the  alkali,  on  the  temperature,  and  on  the  nature  of 
any  catalyst  present.  The  higher  is  the  alkali  con¬ 
centration  in  the  absence  of  a  catalyst  or  in  the 
presence  of  pumice,  platinised  pumice,  or  platinum 
gauze,  the  smaller  is  the  proportion  of  nitrous  oxide 
and  the  greater  the  proportion  of  nitrogen  formed. 
In  presence  of  platinum-black,  obtained  from  platinic 
chloride  and  formic  acid,  the  proportion  of  nitrous 
oxide  formed  increases  slightly  with  a  rise  in  the 
concentration  of  alkali.  Catalysts  in  general  cause 
an  increase  in  the  yield  of  nitrous  oxide  for  any  given 
conditions,  platinum-black  being  the  most  efficient 
catalyst  in  this  respect,  giving  a  yield  up  to  36%  of 
the  weight  of  hydroxylamine.  The  mechanism  of 
the  reaction  is  discussed  at  some  length,  together  with 
theories  that  have  been  suggested  by  other  inves¬ 
tigators.  The  authors’  results  seem  to  show  that  the 
reaction  proceeds  through  the  formation  of  the  labile 
condensation  product,  hydroxyhydrazine,  which  may 
react  with  a  further  molecule  of  hydroxylamine, 
giving  ammonia  and  nitrogen,  or  may  decompose  into 
ammonia,  and  nitroxyl,  the  latter  being  converted  into 
hyponitrous  acid,  which  decomposes  into  nitrous 
oxide  and  water  {cf.  Hofmann  and  Kroll,  A.,  1924, 
ii,  546).  A.  R.  Powell. 

Catalytic  minimum  point.  II.  Iodine- 
acetone  reaction  in  buffer  solution.  M.  Berg- 
stein  {J.  Physical  Chem.,  1927,  31,  178 — 186 ;  cf. 
this  vol.,  214). — The  reactions  between  iodine  and 
acetone  have  been  studied  at  25°  near  pa  7  in 
standard  sodium  potassium  phosphate  buffer  solutions 
and  near  the  catalytic  minimum  point.  The  experi¬ 
mental  curves  show  a  break,  the  two  portions  being 
linear.  The  values  of  the  velocity  constant  corre¬ 
sponding  with  the  second  portion  show  a  linear  rela¬ 
tionship  to  the  concentration  of  hydroxyl  ion  near 
Pa.  7.  These  values  also  decrease  with  increasing 
concentration  of  added  potassium  iodide.  The  tem¬ 
perature  coefficient,  k3B/k„5,  for  the  second  stage  of 
the  reaction  at  pa  6-81 3  in  phosphate  buffer  solution 
is  3-61,  a  value  which  is  not  in  conformity  with  the 
protion  theory  of  catalysis  (cf.  Rice,  A.,  1924,  ii,  98). 
In  Walpole’s  standard  acetate  buffer  solutions,  the 
apparent  catalytic  minimum  point  is  found  to  occur 
at  pa  3-85,  a  value  which  is  unchanged  from  25°  to 
40°.  The  reactions  between  iodine  and  acetone  are 
complicated  and  the  nature  of  the  catalysis  has  not 
been  fully  established.  L.  S.  Theobald. 

Catalytic  oxidation  by  complex  iron  salts. 
0.  Baudisch  and  D.  Davidson  (J.  Biol.  Chem.,  1927, 
71,  501 — 508). — The  oxidation  of  sodium  penta- 
cyanoammineferroate  by  molecular  oxygen  is  in¬ 
versely  proportional  to  the  pa,  whilst  the  reduction 
of  the  corresponding  forriate  by  an  organic  compound 
is  directly  proportional  to  the  pa.  In  accordance  with 
this,  it  is  found  that,  in  the  catalytic  oxidation  of 
hydantoin,  wobarbituric  acid,  and  5-aminouracil,  in 
presence  of  the  complex  ferroate,  oxidation  is  more 
rapid  at  pa  12  than  at  pa  7.  whilst  at  a  given  pa  the 
oxidation  is  catalysed  to  an  equal  extent  by  the 
ferroate  or  ferriate,  but  is  dependent  on  the  con¬ 
centration  of  catalyst.  C.  R.  Harington. 


Catalytic  reduction  of  nitric  oxide  and  oxid¬ 
ation  of  ammonia.  IV.  L.  Andrussov  (Ber., 
1927,  60,  [B],  536 — 540 ;  cf.  A.,  1926,  582;  B„  1926, 
318;  1927,  217)  . — In  comparison  with  the  oxidation 
of  ammonia  at  a  platinum  surface,  the  reduction  of 
nitric  oxide  proceeds  slowly,  but  by  sufficiently 
prolonging  the  period  of  contact,  ammonia  may  bo 
obtained  in  90%  yield.  At  COO — 650°,  nitrogen  is 
formed  to  an  appreciable  extent,  which  increases 
rapidly  with  rising  temperature  and  is  duo  mainly  to 
thermal  decomposition  of  the  ammonia  produced.  It 
is  assumed  that  the  primary  product  of  the  change 
is  nitroxyl,  which  is  reduced  successively  to  hydroxyl¬ 
amine  and  ammonia.  In  consequence  of  the  relatively 
slow  gas  current,  backward  diffusion  of  the  products 
occurs  to  a  considerable  extent.  This  is  of  less 
importance  than  in  the  oxidation  of  ammonia,  sinco 
the  di-imide  formed  from  nitroxyl  and  ammonia  is 
rapidly  converted  by  the  excess  of  hydrogen  into 
ammonia.  H.  Wren. 

Catalytic  oxidation  of  ammonia.  W.  W,  Soott 
and  W.  D.  Leech. — See  B.,  1927,  186. 

Catalytic  oxidation  of  cyanogen  to  nitric 
oxide,  and  the  intermediate  product.  S.  Abe  and 
R.  Hara  (J.  Soc.  Chem.  Ind.  Japan,  1927  ,  30, 
1 — 9).— Using  platinum  gauze  as  a  catalyst,  90 — 96% 
of  the  cyanogen  is  oxidised  by  air  to  nitric  oxide  with¬ 
out  difficulty.  The  effect  of  the  reaction  temperature 
(550—1000°),  the  gas  velocity  (20 — 802  c.c.  per  min.), 
and  the  concentration  of  cyanogen  (1-5 — 15-2%)  on 
the  yield  of  nitric  oxide  is  shown  diagrammatically. 
The  concentration  of  cyanogen  is  generally  kept  less 
than  4%.  At  450—550°,  nitric  oxide  is  suddenly 
produced  and  a  maximal  yield  is  obtained  at  700— 
800°.  When  the  gaseous  product  is  cooled  in  a 
freezing  mixture,  a  small  amount  of  a  transparent, 
yellow,  viscous  liquid  is  obtained.  In  dry  nitrogen  or 
air,  the  liquid  slowly  polymerises  into  a  solid  of  the 
same  colour.  The  products  are  extremely  reactive  with 
moisture  and  have  the  empirical  formula  C2N20. 
The  catalytic  oxidation  of  cyanogen  is  therefore 
assumed  to  proceed  as  follows,  analogously  to  the 
oxidation  of  hydrogen  cyanide  (cf.  Hara  and  Shino- 
zaki,  ibid.,  28,  474)  :  202N2 + 02 = 2C2N20  and 
2C2N20+302=4C0-|-4N0.  K.  Kashima. 

Methane  equilibrium.  III.  R.  C.  Cantelo  (J. 
Physical  Chem.,  1927,  31,  246 — 250 ;  cf.  this  vol., 
204).— The  catalytic  decomposition  of  ethylene  is 
most  effectively  accomplished  by  the  nickel  catalyst 
specially  prepared  from  nickel  oxide  (cf.  this  vol.,  20) 
At  300°,  and  above,  methane  is  found  in  the  decom¬ 
position  products,  the  percentage  of  methane  following 
one  passage  over  the  catalyst,  increasing  with  rise  of 
temperature.  Repeated  passage  of  the  gaseous 
products  over  the  catalyst  showed  that,  contrary  to 
Sabatier  (A.,  1900,  i,  534),  ethane  was  stable  in 
presence  of  a  nickel  catalyst  up  to  360°.  The  con¬ 
stants  for  the  methane  equilibrium,  obtained  by 
repeated  passage  of  the  products  of  decomposition  of 
ethylene  over  the  catalyst,  are  in  general  agreement 
with  those  of  Mayer  and  Altmayer  (A.,  1907,  i,  457). 

L.  S.  Theobald. 

Methane  equilibrium.  IV.  R.  G.  Cantelo  (J. 
Physical  Chem.,  1927,  31,  417 — 418;  cf.  preceding 
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abstract). — The  free  energy  decrease  accompanying 
the  synthesis  of  methane  from  amorphous  carbon  and 
hydrogen  is  calculated  to  be  14,500  g.-cal. 

L.  S.  Theobald. 

Surface  adsorption  and  velocity  of  chemical 
action  at  gas-solid  interfaces.  F.  H.  Constable 
(Proc.  Camb.  Phil.  Soc.,  1927,  23,  593— 606).— For 
small  rates  of  flow  of  alcohol  vapour  over  copper,  the 
velocity  of  catalytic  dehydrogenation  increases  with 
increase  in  the  rate  of  flow.  This  is  due  to  the 
circumstance  that  the  products  of  reaction  are  present 
in  amounts  comparable  with  that  of  the  alcohol,  and 
by  being  adsorbed  on  the  catalyst  reduce  its  active 
surface.  Increase  of  the  velocity  of  passage  of  the 
vapour  above  a  certain  critical  value  produces  no 
further  increase  in  the  rate  of  reaction.  The  relation 
previously  deduced  (A.,  1926,  582)  between  the 
partial' pressure  of  the  reactant  in  a  mixture  and  the 
fractional  reaction  velocity  has  been  verified  for 
mixtures  of  alcohol  vapour  with  water,  acetone,  and 
benzene.  An  expression  is  derived  for  the  effect  of 
mixture  of  vapours  on  the  temperature  coefficient  of 
reaction.  The  temperature  coefficient  is  increased  or 
reduced  according  as  the  heat  of  desorption  of  the 
reactant  is  less  or  greater  than  that  of  the  diluent. 
Water  present  in  alcohol  proves  to  have  little  effect 
on  the  temperature  coefficient  of  the  reaction. 

R.  Cuthill. 

New  method  of  measuring  the  absolute  sur¬ 
face  area  of  a  metallic  catalyst.  F.  H.  Constable 
(Nature,  1927,  119,  349). — If  S  is  the  surface  area  of 
the  metal  forming  M  g.  of  oxide  spread  over  the 
china-clay  support  (cf.  A.,  1926,  1195),  C  is  the 
electrical  conductivity  of  the  film,  q  the  equivalent 
air  thickness  of  the  oxide  film,  g  the  refractive  index 
of  the  oxide,  ?  the  density  of  the  oxide,  kc  the  initial 
value  of  the  constant  in  the  parabolic  law  for  the  fall 
in  conductivity,  and  kq  the  initial  value  for  the 
equivalent  air  thickness,  then  S/M =p  v/ kejkq/?C. 
For  an  activated  copper  film  (kc  and  k„  being  measured 
at  210°):  k=l-52xl0-2;  £  =2-50 X  10~10;  g=2-85; 
C=0*64 ;  p=6-3,  whence  <S/Jf== 6900  cm.2  per  g.  of 
film,  the  corresponding  area  of  the  support  being 
3200  cm.2  Reduced  copper  has  a  surface  activity  at 
least  8000  times  as  great  as  that  of  electrolytic 
copper.  A.  A.  Eldridge. 

Chemical  yield  in  the  decomposition  of  carbon 
dioxide  at  low  pressure  by  the  condensed 
spark.  P.  Jolibois,  H.  Lefebvre,  and  P.  Mon¬ 
tague  (Compt.  rend.,  1927,  184,  522— 525).— The 
decomposition  of  carbon  dioxide  at  low  pressures  by 
the  condensed  spark  increases  with  the  voltage,  and 
is  influenced  by  the  size  and  shape  of  the  containing 
vessel  and  the  position  of  the  electrodes.  The  yield 
rises  to  a  maximum  and  falls  as  the  capacity  of  the 
discharge  circuit  decreases,  and  for  a  particular 
capacity  the  maximum  yield  falls  off  slightly  as  the 
pressure  increases.  These  results  agree  with  the 
authors’  theoretical  conclusions  (this  vol.,  19),  the 
yields  indicating  that  the  electrical  energy  is  only 
partly  used  as  chemical  energy.  J.  Grant. 

Electrolytic  production  of  copper  acetate.' 

V.  Pavlov  and  B.  Brounse  (Ukraine  Chem.  J.,  1926, 
2,  311 — 320). — Copper  acetate  is  formed  as  an  in¬ 


tensely  dark  green  powder,  deposited  on  the  anode, 
by  the  electrolysis  of  sodium  acetate,  which  must  be 
absolutely  neutral.  A  larger  concentration  of  the 
latter  increases  the  yield.  The  best  results  are 
obtained  when  a  current  density  of  16 — 20  amp.  per 
dm.2  is  used.  Addition  of  sodium  chloride  to  the 
solution  increases  the  yield  of  copper  acetate  at  first, 
but  if  too  much  is  added,  a  double  salt,  probably 
CuCl,NaCl,  is  deposited.  By  these  methods,  up  to 
95%  of  the  copper  dissolved  during  electrolysis  is 
deposited  as  the  salt  Cu(CH3,C0g  )2jH20. 

E.  Rothstein. 

Electrolytic  deposition  of  chromium  from 
aqueous  chromic  acid  solutions.  E.  Liebreioh 
(Z.  Elektrochem.,  1927,  33,  69 — 72). — Polemics 
arising  out  of  a  comparison  of  results  obtained  by 

Muller  (A.,  1926,  913)  with  previous  work  by  the 
author  (ibid.,  1921,  ii,  678;  Z.  Elektrochem.,  1923, 
29,  208).  H.  J.  T.  Ellingham. 

Electrolytic  deposition  of  chromium  from 
aqueous  chromic  acid  solutions.  E.  Muller  (Z. 
Elektrochem.,  1927,  33,  72 — 76). — Reply  to  Liebreich 
(cf.  preceding  abstract).  H.  J.  T.  Ellingham. 

Separation  of  bismuth  by  rapid  electrolysis 
in  acid  solution.  A.  Jilek  and  J.  Lukas  (Chem. 
Listy,  1927,  21,  49 — 55). — Electrolysis  may  bo  carried 
out  at  1'6— 2-4  volts  and  with  a  current  of  0-1  amp. 
in  a  platinum  crucible  with  a  rotating  anode,  if  the 
solution  contains  specified  quantities  of  fluoboric  acid 
and  sucrose.  Directions  are  given  for  preparing 
solutions  from  the  chloride,  sulphate,  and  nitrate; 
the  nitrate  gives  the  best  results.  The  bismuth  is 
deposited  as  a  coherent,  lustrous  layer,  which  may  be 
dried  and  weighed  in  the  usual  manner. 

S.  I.  Levy. 

Action  of  electrolysis,  R.  Saxon  (Chem.  News, 
1927,  134,  118). — Pyrites  immersed  in  a  solution  of 
ammonium  chloride  and  sulphate  subjected  to  elec¬ 
trolysis,  the  pyrites  being  in  contact  with  the  carbon 
cathode,  loses  weight,  iron  passing  into  the  solution 
and  copper  sulphide  being  deposited.  S.  I.  Levy. 

Chemical  method  for  the  standardisation  of 
ultra-violet  light.  J.  E.  Moss  and  A.  W.  Knapp 
(Brit.  J.  Actinotherapy,  1927,  reprint). — The  authors’ 
“  uroxameter  ”  is  described.  The  photolysis  of 
oxalic  acid  sensitised  by  uranium  acetate  serves  as  a 
measure  of  the  intensity  of  ultra-violet  radiation 
below  320  gg,  and  quantitative  determinations  can 
be  carried  out  with  permanganate  (cf.  B.,  1925, 
906;  J.  Amer.  Chem.  Soc.,  1925,  47,  718). 
Recent  alternative  methods  are  discussed  (Lancet, 
1924,  745;  1925,  1205).  The  evidence  concerning 
the  decrease  in  ultra-violet  output  of  mercury- 
vapour  lamps  with  time  is  reviewed  and  found  to  be 
very  conflicting.  The  decrease  in  intensity  of  ultra¬ 
violet  light  from  three  atmospheric-pressure  mercury- 
vapour  lamps  has  been  measured  in  terms  of  the 
photochemical  reaction  described  above.  The  results 
obtained  are  so  divergent  that  it  is  obvious  that 
photochemical  work  should  be  controlled  by  a 
calibrated  aetinometer. 

It  is  shown  that  a  thickness  of  2-2  mm.  of  the 
reacting  solution  absorbs  all  rays  shorter  than  321  gg, 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY, 


323 


and  evidence  is  quoted  that  the  method  provides  a 
means  of  determining  the  efficacy  of  a  light  source  in 
respect  of  either  the  “  stimulative  ”  region  (280 — 
330  (xjj.)  of  the  spectrum  or  the  “  bactericidal  ”  region 
(below  300  p|r).  The  method  has  been  applied  to 
testing  the  fastness  of  coloured  papers  to  light,  with 
the  result  that  fading  and  uroxameter  titrations 
increased  proportionately.  The  transparency  of 
glasses  to  ultra-violet  radiation  has  been  tested  and 
the  following  percentage  transmission  of  ultra-violet 
light  obtained :  with  no  cover  100,  with  silica 
0T1  inch  thick  85-7,  with  “  vitaglass  ”  0-065  inch 
thick  20-8 — 24-4,  with  window-  glass  0-082  inch  thick 
3-1,  with  “  calorex  ”  glass  0-208  inch  thick  0,  and  with 
non-actinic  glass  0-2  inch  thick  0-4.  These  results 
bear  out  the  claims  made  for  the  materials. 

R.  A.  Morton. 

Kinetics  of  the  photochemical  formation  of 
hydrogen  chloride.  N.  Thon  (Z.  physikal.  Chem., 
1926,  124,  327 — 351). — The  rate  of  photochemical 
combination  of  hydrogen  with  chlorine  in  mixtures 
containing  a  considerable  excess  of  one  reactant  and 
also  in  mixtures  containing  oxygen  has  been  measured. 
Bodenstein  and  Dux’s  empirical  expression  for  the  re¬ 
action  velocity,  d[HCl]/di=/t[a2]2[H2]/([H2]+n[Cl2]), 
(A.,  1913,  ii,  1039)  expresses  the  results  satis¬ 
factorily,  n  having  the  value  0-1.  For  mixtures 
containing  oxygen,  k  is  inversely  proportional  to  the 
oxygen  concentration,  whilst  n  remains  unchanged, 
from  -which  it  is  concluded  that  the  rate  of  reaction  is 
given  by  d[HCl];^=/,;,rCl2]2[H2]/{([H2]-FA:2[a2])[02]}, 
where  &1=1”[02],  and  k2~n.  From  the  form  of  this 
expression  it  appears  probable  that  the  reaction  is 
brought  about  by  chlorine  atoms  or  Cl3  molecules 
rather  than  by  activated  normal  molecules.  This 
view  is  supported  by  the  fact  that  no  reaction  occurs 
in  yellowish- orange  or  orange-red  light,  i.e.,  light  of 
wave-lengths  for  which  there  is  no  question  of  the 
dissociation  of  molecules  into  atoms.  For  gas  mix¬ 
tures  containing  a  considerable  excess  of  hydrogen, 
the  Bodenstein-Dux  expression  reduces  to  the  simpler 
form  d[HCl]/df=£[Cl2]2.  Even  if  the  gases  are  in 
approximately  the  stoicheiometrie  proportions,  the 
simplified  formula  still  holds,  although  the  order  with 
respect  to  chlorine  is  less  than  2.  No  evidence  of  a 
retarding  effect  of  a  considerable  excess  of  hydrogen 
such  as  Chapman  has  described  (J.C.S.,  1923,  123, 
3062)  has  been  observed.  R.  Cuthill. 

Photochemical  influence  of  bromine  on  ethyl 
maleate  and  ethyl  fumarate.  F.  Wachholtz  (Z. 
physikal.  Chem.,  1927,  125,  1—48;  cf.  Eggert, 
A.,  1924,  i,  368). — In  carbon  tetrachloride  solutions 
containing  bromine,  the  number  of  molecules,  <p, 
of  ethyl  maleate  transformed  into  the  fumarate  per 
quantum  of  energy  absorbed  is  independent  of  the 
concentrations  of  the  bromine  and  ester ;  for  light 
of  wave-length  4360  A.  it  is  295  at  21°.  It  is  inde¬ 
pendent  of  the  light  intensity,  but  varies  with  the 
wave-length,  e.g. ;  between  "  15°  and  24°  <p43G0= 
1-85953j0>  approximately.  9  is  influenced  by  temper¬ 
ature,  e.g.;  ?25—  2921.5-,  approximately.  Mercuric 
bromide  and  mercurous  nitrate  and  perchlorate  also 
sensitise  the  photochemical  change  of  maleic  to 
fumarie  esters.  The  additive  reaction  ethyl  fumarate 


or  maleate -f  bromine + hv >- dibromodiethyl  suc¬ 
cinate  has  also  been  studied.  Here  a,  the  number 
of  added  molecules  of  bromine  per  quantum  absorbed, 
is  8-2  at  21°  for  light  of  wave-length  4360  A.  in  presence 
of  OTX-bromine.  It  is  independent  of  light  intensity 
and  of  ester  concentration  and  also  of  the  ratio 
present  of  fumarie  to  maleic  ester,  a  varies  with  the 
wave-length  (ai300==2aK,70,  approximately)  and  with 
the  temperature  (ci21i6.=2a1B.,  approximately).  These 
results  are  in  accordance  with  theoretical  consider¬ 
ations.  L.  F.  Gilbert. 

Photochemical  decomposition  of  potassium 
persulphate.  II.  J.  L.  R.  Morgan  and  R.  H. 
Crist  (J.  Amer.  Chem.  Soc.,  1927,  49,  338 — 346; 
cf.  this  vol.,  216). — Absorption  data  for  aqueous 
solutions  of  sulphuric  acid,  potassium  persulphate, 
sulphate,  and  hydroxide  are  given;  with  the  excep¬ 
tion  of  the  hydroxide,  the  absorbed  regions  do 
not  appreciably  overlap  the  regions  absorbed  by  the 
persulphate  solutions.  The  wave-length  most  effect¬ 
ive  in  producing  photochemical  decomposition  of  the 
latter  is  at  about  230  mg ;  the  calculated  value  is  1  g. 
The  velocity  of  the  decomposition  is  proportional  to 
the  intensity  of  the  light,  and  the  temperature 
coefficient  is  about  1-18,  independent  of  any  small 
acidity  or  alkalinity.  These  facts  indicate  that  the 
reaction  is  purely  photochemical  and  is  unaccom¬ 
panied  by  side  or  intermediate  reactions. 

S.  K.  Tweedy. 

Photolysis  of  potassium  nitrate.  D.  S.  Villars 
(J.  Amer.  Chem.  Soc.,  1927,  49,  326— 337).— The 
quantum  efficiency  of  the  decomposition  of  potassium 
nitrate  solutions  in  ultra-violet  light  (KN03— 
KN02+0)  is  very  small  for  wave-lengths  greater 
than  280  gu ;  for  A254  uu,  it  increases  regularly  with 
increasing  pa  until  pn  9-9  is  attained,  after  which  it 
remains  constant.  Contrary  to  the  statement  of 
Anderson  (A.,  1924,  ii,  408),  the  decomposition  of 
potassium  nitrate  in  polychromatic  light  proceeds  at 
a  rate  which  gradually  diminishes  with  time,  and 
there  is  no  evidence  of  the  attainment  of  equilibrium ; 
complete  decomposition  can  be  obtained.  Warburg’s 
iodometric  titration  of  nitrites  (Z.  Elektroehem., 
1919,  25,  334)  gives  good  results  if  the  solution  is 
rendered  completely  alkaline  before  aeration  with 
carbon  dioxide.  S.  K.  Tweedy. 

Chemical  actions  of  radiations.  P.  Villard 
(Compt.  rend.,  1927, 184,  309 — 312). — The  phenomena 
recorded  by  de  Moncetz  (this  vol.,  218)  may  be 
due  to  the  diffusion  into  the  spectrograph  of  a 
few  rays  of  the  ultra-violet  region  capable  of  destroy¬ 
ing  the  X-ray  image.  Up  to  a  point,  the  infra-red 
rays  compensate  for  this  and  produce  the  effect  of 
protection,  but  beyond  this  they  react  on  the  plate 
in  an  almost  normal  fashion.  This  neutralising 
effect  between  red  and  violet  rays  is  supported  by 
experimental  evidence,  except  that  here  silver  bromide 
is  modified  by  X-rays  in  place  of  ordinary  light- 
sensitive  silver  chloride  or  bromide.  J.  Grant. 

Chemical  actions  of  radiations.  P.  Villard 
(Compt.  rend.,  1927,  184,  352 — 354;  cf.  preceding 
abstract). — Experiments  are  described  illustrating  the 
different  natures  of  the  latent  images  produced  by 
X-rays  and  by  ordinary  light.  These  images  may 
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co-exist  and  vary  in  their  properties  according  to 
the  atomic  level  influenced  by  the  radiation,  the 
frequency  of  which  is  the  determining  factor.  A 
gelatin-silver  bromide  plate  solarised  by  light  is  not 
solarised  for  high-frequency  radiations,  and  retains  a 
considerable  portion  of  its  sensitiveness  for  the  latter. 

J.  Grant. 

Photographic  action  of  (3-rays.  C.  D.  Ellis 
and  W.  A.  Wooster  (Proe.  Roy.  Soc.,  1927,  A,  114, 
266 — 276). — Investigation  of  the  blackening,  D,  of 
Ilford  X-ray  plates  by  beams  of  practically  homo¬ 
geneous  particles  taken  from  the  continuous  fl-ray 
spectrum  shows  that  the  blackening  is  independent  of 
the  time  of  exposure,  t,  when  the  product  It  (I— 
intensity)  is  constant.  Thus  the  reciprocity  law 
holds  for  homogeneous  fl-rays,  as  for  heterogeneous 
(cf.  Bothe,  Z.  Physik,  1922,  8,  243).  Independently 
of  the  time  of  development  or  the  velocity  of  the 
p-particles,  D  is  connected  with  It  by  the  equation 
D~G  log  (It/r+l),  where  C  and  t  are  constants. 
This  formula  is  identical  with  that  holding  for  the 
blackening  by  X-rays.  The  effect  of  varying  either 
the  time  of  development  or  the  velocity  of  the  particles 
is  only  to  alter  the  constants ;  it  appears,  moreover, 
that  0  is  determined  only  by  the  time  of  development, 
and  t  by  the  velocity  of  the  particles.  The  fact  that 
the  characteristic  curve  is  linear  only  up  to  a  density 
of  about  0-3,  whereas  Bothe  {loc.  cit.)  obtained  a  curve 
linear  up  to  D~  1,  is  discussed.  L.  L.  Bircumshaw. 

Nature  of  base  exchange.  E.  Biesalski  (Z. 
anorg.  Chem.,  1927,  160,  107 — 127). — A  very  full 
discussion  is  given  of  the  group  of  phenomena  classed 
as  base  exchange.  Pour  main  divisions  are  recog¬ 
nised  :  (1)  Purely  chemical;  it  is  shown  experi¬ 

mentally  that  the  exchange  of  base  of  negatively- 
charged  substrates  of  non-zeolitic  nature  is  of  this 
nature.  (2)  Ionic  exchange,  e.g.,  permutites;  the 
possibility  of  anion  exchange  is  demonstrated. 
(3)  “  Sorption  exchange.”  (4)  Pure  adsorption. 

H.  P.  Gillbe. 

Lixiviation  of  copper  minerals  with  ammonia 
and  preparation  of  arsenical  compounds  of 
copper.  G.  Pester  and  F.  Bertucci. — See  B., 

1927,  143. 

Existence  of  silver  hydroxide  in  the  solid  state. 
H.  L.  Riley  (Phil.  Mag.,  1927,  [vii],  3,  459—464).— 
Precipitated  silver  oxide,  even  after  prolonged  desic¬ 
cation,  contains  about  0-3%  of  water.  Silver  oxide 
which  has  been  subjected  to  prolonged  drying  will 
combine  with  carbon  dioxide  to  the  extent  only  of 
about  one  twentieth  of  the  equivalent.  On  the  basis 
of  Baker’s  work  with  dry  substances,  this  is  taken  as 
an  indication  that  the  water  present  in  the  silver 
oxide  cannot  be  free,  but  must  be  present  as  silver 
hydroxide,  which  probably  exists  as  a  surface  film 
on  the  grains  of  silver  oxide,  and  has  the  probable 
formula  3Ag20,2Ag0H.  This  view  is  in  accord  with 
theories  of  crystal  structure.  A.  E.  Mitchell. 

Sodium  aurous  thiosulphate.  J.  K.  Gjaldbaik 
(Dansk  Tidsskr.  Parm.,  1927,  1,  251 — 297). — Sodium 
aurous  thiosulphate,  Na3Au(S203)2,2H20,  is  best  pre¬ 
pared  by  a  modification  of  the  method  of  Fordos  and 
Gelis,  which  is  based  on  the  reaction  4Na2S203+ 
AuCl3=Na3Au(S203)2+3NaCl-f-Na2S40G.  A  solution 


of  hydrochloroauric  acid  is  treated  with  sufficient 
X-sodium  hydroxide  solution  to  furnish  an  excess  of 
0-1  mol.  of  sodium  hydroxide  after  the  whole  of  the 
acid  has  been  converted  into  the  sodium  salt;  a 
greater  excess  of  alkali  is  to  be  avoided,  as  it  causes  the 
product  to  be  contaminated  with  sulphate,  from  which 
it  is  difficult  to  free  it  subsequently.  The  resulting 
solution  is  added  in  small  portions  to  a  solution  of 
sodium  thiosulphate  containing  an  excess  of  5% 
above  the  theoretical  amount  required  by  the  equa¬ 
tion.  The  addition  of  each  portion  of  gold  solution 
produces  a  brown  coloration  (probably  due  to  the 
transitory  formation  of  an  auric  sodium  thiosulphate), 
which  slowly  disappears  on  keeping;  deeolorisation 
must  take  place  before  further  portions  of  gold  solu¬ 
tion  are  added.  The  speed  of  the  reaction  can  bo 
accelerated  by  the  addition  of  sodium  iodide  as  a 
catalyst,  the  effect  being  due  to  the  formation  of 
aurous  iodide  as  intermediate  compound.  Sodium 
aurous  thiosulphate  can  also  be  prepared  directly 
from  aurous  iodide  and  sodium  thiosulphate,  but  the 
preparation  of  the  former  substance  in  a  pure  state 
is  difficult.  Solid  sodium  aurous  thiosulphate  (97 — 
99%  pure)  is  obtained  in  95%  yield  by  diluting  the 
above  solution  until  it  contains  4 — 5%  of  the  salt 
and  adding  four  times  its  volume  of  96%  alcohol. 
The  product  can  be  further  purified  by  dissolving  in 
water,  adding  a  little  sodium  thiosulphate,  and  repre¬ 
cipitating  with  alcohol  as  before.  In  order  to  remove 
sulphate,  50  g.  of  the  salt  dissolved  in  800  c.c.  of 
water  are  treated  with  sufficient  barium  chloride  to 
precipitate  the  sulphate,  and  thereafter  with  iV-sodium 
carbonate,  added  2  c.c.  at  a  time,  until  a  filtered 
portion  gives  no  test  for  barium.  Prom  2  to  5%  of 
sodium  thiosulphate  are  added  to  the  filtrate  and  the 
salt  is  precipitated  with  96%  alcohol.  The  solid  salt, 
especially  if  prepared  by  precipitation  from  a  slightly 
alkaline  solution  containing  a  5%  excess  of  sodium 
thiosulphate,  is  quite  stable.  The  water  of  crystall¬ 
isation  contained  in  the  salt  is  completely  expelled 
at  150—160°.  Its  aqueous  solution  is  ionised  almost 
entirely  into  Na'  and  Au(S203)2'''  ions;  further 
dissociation  into  S203"  and  Au'  ions  takes  place  only 
to  a  very  small  extent.  No  metallic  gold  can  be 
precipitated  by  ferrous  sulphate,  oxalic  acid,  or 
stannous  chloride,  but  hydrogen  sulphide  and  alkali 
sulphides  precipitate  aurous  sulphide.  Attempts  to 
determine  the  pn  value  of  the  solution  gave  results 
varying  from  7-5  to  5-6,  the  irregularities  being 
ascribed  to  the  presence  of  impurities. 

H,  P.  Harwood. 

Formation  in  the  unstable  state  of  two  hydrates 
of  magnesium  platinocyanide.  P.  Gaubert 
(Compt.  rend.,  1927, 184,  627 — 529 ;  cf.  this  vol.,  312). 
— Crystals  of  the  hydrates  of  magnesium  platino¬ 
cyanide  containing  two  and  seven  molecules  of  water 
have  been  prepared.  The  former,  which  are  colour¬ 
less,  appear  inside  a  drop  of  solution  on  the  edges 
of  which  the  latter  are  forming  as  a  result  of  rapid 
crystallisation  below  30°.  The  dihydrate  takes  up 
water  to  form  the  red  heptahydrate,  and  the  action 
is  reversed  in  presence  of  a  drying  agent.  The 
absence  of  colour  from  solutions  of  platinocyanides 
may  be  due  to  the  presence  of  the  dihydrate. 

J.  Grant. 
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Soluble  alkaline-earth,  aluminates.  H,  T.  S. 
Britton  (J.C.S.,  1927,  422 — 424). — The  hydrogen-ion 
concentration  curves  of  the  reactions  between  solutions 
of  alkaline  earths  and  aluminium  salts  show  that  these 
earth  solutions  dissolve  aluminium  hydroxide  in 
exactly  the  same  way  as  does  sodium  hydroxide  to 
form  soluble  aluminates  the  compositions  of  which 
may  be  represented  M(A102)2.  The  delayed  pre¬ 
cipitation  of  aluminium  hydroxide  from  chloride 
solutions  Is  due  to  the  tendency  of  chlorides  to  pro¬ 
mote  the  formation  of  colloidal  solutions.  The  data 
are  discussed  in  connexion  with  the  presence  of 
aluminium  in  soil  solutions.  W.  Thomas. 

Volatility  of  the  compounds  formed  by  heating 
barium  sulphate  with  sulphuric  acid.  I’.  Keauss. 
—See  B.,  1927,  139. 

Formation  of  mercuric  cobaltothiocyanate 
(Hg[Co(CNS)4])  in  presence  of  nitric  acid  as  a 
qualitative  test  for  mercury.  B.  Ormont  (Z.  anal. 
Chem.,  1927,  70,  308— 310).— One  part  of  mercury 
in  1250  parts  of  water  can  be  detected  by  the  blue 
coloration  or  precipitate  of  mercuric  cobaltothio¬ 
cyanate  (Orlov,  A.,  1906,  i,  406)  produced  when  there 
are  added  to  2  e.e.  of  the  solution  2  c.c.  of  concentrated 
nitric  acid  and  2  c.c,  of  a  solution  of  potassium 
cobaltothiocyanate.  This  latter  solution  is  prepared 
by  dissolving  10  g.  of  cobalt  nitrate  hexahyefrate  and 
10  g.  of  potassium  thiocyanate  in  30  c.c.  of  water. 
Copper  and  lead  interfere  and  bismuth  may  cause 
the  precipitate  to  be  violet  in  colour.  R.  Cuthill. 

Volatility  of  borax.  I.  M.  Kolthoef  (Nature, 
1927,  119  ,  425 — 426). — Although  it  is  now  admitted 
that  fused  borax  is  volatile  (cf .  A.,  1926,  813 ;  Briscoe, 
Robinson,  and  Stephenson,  A.,  1925,  ii,  619 ;  1926, 
1007)  the  loss  of  sodium  oxide  is  negligible  if  the 
heating  is  not  continued  for  more  than  2  hrs. 

A.  A.  Eldridge. 

Anhydrous  borates  of  silver,  barium,  and  zinc. 
F.  De  Carli  (Atti  R.  Accad.  Lincei,  1927,  [vi],  5, 
41—47). — Investigation  of  the  temperatures  of  devitri¬ 
fication  of  systems  composed  of  borio  anhydride 
mixed  with  either  silver  oxide,  or  barium  oxide,  or 
zinc  oxide  demonstrates  the  existence  of  the  follow¬ 
ing  anhydrous  borates  :  Ag20,4B20, ;  Ba0,B203 ; 
BaO,2B2Oj;  Ba0,3B20,;  Ba0,4B203;  2Zn0,B203, 
and  Zn(5,B203.  T.  H.  Pope. 

Cobaltiboroammine.  C.  Duval  (Compt.  rend., 
1927,  184,  333 — 334). — On  subjecting  a  solution  of 
cobalt  acetate,  boric  acid,  and  ammonium  acetate  to 
a  current  of  air  and  adding  ammonia,  the  non- 

elcctrolyto  cobaUiborolriammine,  [CoB03,(NH3)3],  is 
obtained  as  a  violet,  insoluble  powder.  The  com¬ 
pound,  for  which  (i  is  lower  than  for  cobaltinitro- 
triammine,  is  very  stable;  at  120°,  it  loses  ammonia 
to  form  cobalt  oxides  and  cobaltous  borate. 

E.  W.  Wig nall. 

Action  of  acids  and  alkalis  on  fuller’s  earth. 
F.  Weldes. — See  B.,  1927,  127. 

Europium  compounds.  M.  P.  B.  Sarkar  (Bull. 
Soc.  ehim.,  1927,  [iv],  41,  185 — 189).- — Some  new 
salt3  of  europium  have  been  prepared.  The  oxalate , 
Eu2(C2O4)3,10H2O,  is  converted  into  a  pentahydrate 
at  100° ;  the  nitrate  melts  in  its  water  of  crystallisation 


(6H20)  at  85° ; 
acid  tartrate  is 


HEu(CriL0ft)„2H„0, 


with  the  analogous  bismuth  and  gadolinium 
pounds.  The  acetate  (4H20)  loses  1H20  when  kept 
over  sulphuric  acid ;  it  is  more  soluble  in  water  than 
the  corresponding  gadolinium  salt.  The  cyano- 
plalinale  is  Eu2[Pt(CN)4]3,21H20 ;  the  amount  of 
water  of  crystallisation  is  characteristic  of  the  yttrium 
group,  but  the  colour  (yellow,  with  pale  blue 
fluorescence)  is  characteristic  of  the  cerium  group. 
When  kept  in  a  vacuum,  the  salt  loses  3H20  and 
forms  an  unstable  red  salt  with  a  green  fluorescence, 
characteristic  of  the  yttrium  group 
desiccation  produces  Eu2[Pt(CN)4]3,H20. 
ing  compounds  were  also  prepared  :  citrate 
acelylaceionale,  Eu(Me-CO-CH2-CO-Me)3,3 
(+5-5H20);  carbonate  (3H20); 

(+4H20) ;  and  double  potassium  europium 
KEu{C204)2,2H20.  S.  K.  Tweedy. 


Electrometric  study  of  the  precipitation  of 
silicates.  H.  T.  S.  Britton  (J.O.S.,  1927,  425— 
436).— The  reactions  between  silicic  acid  and  sodium 
hydroxide  and  the  alkaline  earths  in  solution  and 
those  between  solutions  of  metallic  salts  of  typical 
bases  and  sodium  silicate  have  been  investigated  by 
means  of  the  hydrogen  electrode.  The  reactions 
of  silicic  acid  with  the  strong  bases  have  a  pronounced 
effect  on  the  hydrogen-ion  concentration  of  the 
solutions.  The  precipitates  obtained  by  the  inter¬ 
action  of  a  solution  of  sodium  silicate,  Na20,2T6Si02, 
and  metallic  salts,  except  that  from  calcium  chloride, 
contain  less  silica  than  that  required  to  form  the 
metasilicates.  The  hydrogen-ion  concentration  at 
which  these  silicate  precipitates  begin  to  be  formed 
in  solutions  of  pa  less  than  7  are  approximately 
those  at  which  their  corresponding  hydroxides 
separate.  The  silicate  precipitates  obtained  from 
alkaline  solutions  appear  when  the  hydrogen-ion 
concentrations  have  not  been  reduced  to  the  extent 
required  by  their  respective  hydroxides.  The  results 
are  discussed  in  relation  to  the  question  of  soil  acidity. 

W.  Thomas. 

Separation  of  metals  from  the  gas  phase. 
A.  E.  van  Arkel  (Chem.  Wcekblad,  1927,  24,  90 — 
98). — Metals  of  high  m.  p,,  of  winch  easily  dissociated 
volatile  compounds  are  known,  can  be  obtained  in  a 
pure  coherent  form  by  heating  a  filament  of  the  metal 
in  an  atmosphere  of  the  vapour  of  the  compound. 
The  best  results  are  obtained  if  the  compound  be  pre¬ 
pared  in  the  evacuated  apparatus  in  which  the  metal  is 
to  be  deposited ;  for  this  purpose,  an  excess  of  the 
(impure)  metal  is  enclosed  with  the  other  element  of 
the  compound  to  be  employed,  which  thus  acts 
merely  as  a  carrier  to  convey  the  metal  from  the 
impure  powder  to  the  pure  deposit.  Titanium, 
zirconium,  hafnium,  thorium,  molybdenum,  tungsten, 
iron,  and  nickel  are  readily  purified  in  this  way.  By 
suitable  modification,  nitrides,  carbides,  and  alloys 
may  also  be  prepared.  S.  I.  Levy. 

Constitution  of  titanium  peroxide.  R.  Schwarz 
and  W.  Sexaubk  (Ber.,  1927,  60,  [ii],  500—502).— 
Titanium  peroxide  is  prepared  by  the  cautious 
addition  of  titanium  sulphate  solution  to  a  mixture 
of  potassium  sulphate  and  hydrogen  qieroxide  at  0°, 
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and  precipitation  with  alcohol  followed  by  treatment 
of  the  precipitate  with  ice-cold  water.  The  product 
is  dehydrated  by  the  successive  action  of  acetone, 
absolute  ether,  and  light  petroleum  at  0°.  Deter¬ 
minations  of  titanium  dioxide,  active  oxygen,  and 
water  indicate  the  constitution  (OH)2TiO— 02H2  or 

(OH)2TlO<^jj.  for  the  peroxide.  H.  When. 

Action  of  acetic  acid  on  red  lead.  Formation 
of  basic  lead  peracetate.  C.  Bruckner.— See  B., 
1927,  139. 

Complex  salts  of  lead  iodide  and  alkali  halides. 

L.  J.  Burbage  (Chem.  News,  1927,  134,  So- — 86). — 
Unlike  the  analogous  double  chloride  and  bromide, 
the  iodide  KI,Pbl2,2H20  (cf.  A.,  1926,  908)  is  very 
soluble  in  acetone.  Addition  of  ether  to  the  solution 
causes  the  separation  of  a  yellow  oil  which  coagulates 
to  a  flocculent  precipitate.  The  latter,  like  the 
original  compound,  deepens  in  colour  on  keeping  over 
calcium  chloride,  presumably  through  loss  of  part 
of  the  water  of  crystallisation;  no  iodine  is  liberated 
on  fusion  at  300°.  The  double  salts  PbI2,NH4I,2H20 
and  PbI,NaT,2H„0,  behave  similarly. 

S.  K.  Tweedy. 

Oxidation  of  ammonium  sulphide.  M.  P. 
Atplebey  and  J.  A.  Lanyon. — See  B.,  1927,  131. 

Oxidation  of  phosphorus  vapour  at  low 
pressures.  M.  Bodenstein  (Z.  Physik,  1927,  41, 
548 — 550).— The  experimental  work  of  Chariton  and 
Walta  (this  vol.,  122)  is  discussed  briefly,  with 
particular  reference  to  the  significance  of  pressure 
measurements.  B.  W.  Lunt. 

Formation  of  phosphorus  sulphides  from 
phosphine.  L.  Delachaux  (Helv.  Chim.  Acta, 
1927,  10,  195- — 197). — If  phosphine  is  heated  with 
more  sulphur  than  is  necessary  to  convert  the  whole 
of  the  hydrogen  into  hydrogen  sulphide,  the  reaction 
can  be  represented  by  the  equation  2PH3+nS  — 
3H2S+P2S„_3,  and  above  450°  the  ratio  of  the 
pressure,  P,  to  the  temperature  (Abs.),  T,  is  constant, 
indicating  that  at  this  temperature  the  reaction  is 
complete.  With  smaller  relative  amounts  of  sulphur, 
the  ratio  PjT  continues  to  increase  for  some  time, 
even  at  500°,  and  the  gaseous  phase  consists  of  a 
mixture  of  hydrogen  sulphide  and  phosphine,  and 
the  solid  phase  of  phosphorus,  which  is  gradually 
covered  with  phosphorus  sulphide  formed  by  inter¬ 
action  between  the  constituents  of  the  gas  phase. 
The  reaction  betweenhydrogen  sulphide  and  phosphine 
does  not  occur  with  any  appreciable  velocity  below 
320°,  and  above  this  temperature  the  ratio  P/P 
increases  continuously  with  the  time,  no  equilibrium 
being  reached.  The  products  are  hydrogen  and  a 
variable  mixture  of  phosphorus  sulphides. 

R.  Cuthill. 

Pervanadic  acid.  J.  Meyer  and  A.  Pawletta 
(Z.  physikal.  Chem.,  1927,  125,  49— 97). — 1 The  action 
of  hydrogen  peroxide  on  acidified  solutions  of  vanadic 
acid  has  been  studied  by  colorimetric,  conductometric, 

and  titration  methods.  Acidification  of  solutions  of 
“  isopolyvanadic  acid  ”  (formed  by  decomposing  the 
hydrogen  peroxide  in  a  solution  of  vanadic "  acid 
in  the  former  substance)  results  in  the  formation 


of  a  pale  yellow  solution  of  VOX3,  in  which  vanadium 
acts  as  a  cation.  The  further  action  of  hydrogen 
peroxide  causes  the  formation  of  a  red  solution  of 
the  salt  V02X3,  in  which  tho  oxygen  atoms  are  bound 
to  the  vanadium  atom  by  the  peroxide  linking ; 
this  reaction  is  slow.  A  bright  yellow  solution  of 
maximum  conductance  in  the  system  isopoly  vanadic 
acid+hydrogen  peroxide  contains  the  ortho- acid, 
H3[V(02)03],  where  again  two  of  the  oxygen  atoms 
are  joined  to  the  vanadium  atom  by  the  peroxide 
linking.  The  sensitivity  of  the  hydrogen  peroxide- 
vanadic  acid  colour  test  is  discussed  (cf.  A.,  1926, 
1020).  The  evidence  of  previous  authors  for  the 
existence  of  “pervanadic  acid,”  HV04,  is  adversely 
criticised.  L.  F.  Gilbert. 

Activation  of  oxygen  (especially  during  the 
oxidation  of  aldehydes).  W.  P.  Jorissen  and 
P.  A.  A.  van  der  Beeic  (Rev,  trav.  chim.,  1927,  46, 
42— 46).— A  brief  discussion  of  the  mode  of  activation 
of  oxygen  during  various  oxidation  reactions. 

H.  F.  Gillbe. 

Oxidation  of  bivalent  chromium  in  aqueous 
solution  in  absence  of  air.  A.  Asmanow  (Z.  anorg. 
Chem.,  1927,  160,  209 — 221). — Pure  stable  salts  of 
bivalent  chromium  may  be  prepared  as  follows  :  an 
aqueous  solution  of  chromic  sulphate  is  reduced 
eleetrolyticafly  at  a  lead  cathode  in  an  atmosphere  of 
hydrogen .  When  reduction  is  complete,  the  chromous 
sulphate  is  precipitated  by  alcohol,  washed  with 
alcohol  and  ether,  and  dried  in  a  current  of  hydrogen. 
The  product  is  stable  in  dry  air. 

In  presence  of  platinum  as  catalyst,  the  solution 
oxidises  with  evolution  of  hydrogen,  the  reaction 
being  unimolecular.  Sulphuric  acid  accelerates  the 
reaction,  but  to  a  less  extent  than  does  hydrochloric 
acid.  In  absence  of  platinum,  there  is  no  measurable 
evolution  of  hydrogen  with  sulphuric  acid  present 
even  in  concentrations  up  to  10IST,  although  the 
reaction  takes  place  to  some  extent  in  presence  of 
hydrochloric  acid.  In  the  latter  case,  the  oxidation 
is  accelerated  by  ammonium  chloride. 

Very  rapid  oxidation  takes  place  in  ammonia 
solution,  especially  in  presence  of  ammonium  salts, 
which  prevent  the  precipitation  of  chromous  hydroxide. 
The  reaction  is  then  no  longer  unimolecular,  but  is 
autocatalysed  by  the  chromic  ion.  H.  F.  Gillbe. 

Reactions  of  chromates  at  high  temperatures. 
II.  The  system  Ca0-Cr203-02.  K,  S.  Nargund 
and  H.  E.  Watson  (J.  Indian  Inst.  Sci.,  1926,  9a, 
149—167;  cf.  B.,  1924,  670).— The  dissociation 
pressures  of  calcium  chromate  between  900°  and 
1030°  are  recorded.  At  1030°  and  less  than  20  mm. 
pressure,  the  compound  Cr203,Cr03,3Ca0  is  obtained ; 
at  about  2  mm.,  the  compound  3Cr203,2Cr03,8Ca0 ; 
at  lower  pressures,  the  final  product  is  2Cr203,Cr03,5Ca0, 
which  has  no  appreciable  dissociation  pressure  at 
1030°.  The  dissociation  pressure  of  chromium 
trioxide  increases  very  rapidly  between  210"  and 
250°,  exceeding  400  mm.  at  250°  (cf.  Simon  and 
Schmidt,  A.,  1926,  697).  In  presence  of  lime,  calcium 
chromate  forms  a  basic  chromate ,  2Cr03,3Ca0,  which 
is  comparatively  easily  decomposed,  yielding  the 
compound  Cr203,6Cr03,12Ca0,  which  has  a  dissoci¬ 
ation  pressure  of  270  mm.  at  910°,  and  decomposes 
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to  the  compound  Cr203,4Cr03,9(  ?)CaO,  dissociation 
pressure  22  mm./920°.  The  latter  is  also  formed 
when  the  oxide  and  chromate  are  heated  together  in 
air;  it  is  black,  and  soluble  in  dilute  acids,  and 
decomposes  to  the  compound  Cr203,3Cr03,6Ca0, 
which  has  no  measurable  dissociation  pressure  at 
1030°.  Mixtures  of  calcium  chromate  and  chromic 
oxide  yield  the  compound  Cr203,2Cr0,,2Ca0,  dis¬ 
sociation  pressure  100  mm./1030°,  the  final  product 
of  dissociation  being  a  chromite.  Mixtures  of  lime 
and  chromic  oxide  heated  in  a  vacuum  yield  the 
chromite,  2Cr203,2Ca0,  from  which  treatment  with 
acid  removes  lime,  yielding  the  compound  2Cr203,Ca0. 
Mixtures  of  calcium  oxide  and  chromic  oxide  absorb 
oxygen  rapidly  on  heating,  the  gas  being  after¬ 
wards  liberated  at  the  same  temperature ;  it  is 
suggested  that  an  intermediate  compound  is  formed 
and  decomposed.  S.  I.  Levy. 

Chlorides  of  bivalent  molybdenum,  tungsten, 
and  tantalum.  V.  Tritantalum  hexachloride 
or  tantalum  trichloride?  K.  Lindner  (Z.  anorg. 
Chem.,  1927, 160,  57 — 63). — The  formula  of  Ruff  and 
Thomas  (A.,  1925,  ii,  1187)  for  the  oxychloride 
Ta3Cl70,3H20  requires  the  tantalum  to  function  as 
a  tervalent  element;  the  author’s  formula  for  the 
same  compound,  prepared  in  the  same  manner,  is 
H(Ta3Cl7,H20),3H20,  the  tantalum  being  bivalent. 
Analogous  oxychlorides  are  not  found  among  the 
complexes  formed  by  other  elements  hi  groups  V  and 
VI,  and  the  analytical  figures  are  more  in  favour  of 
the  aquo-chloro-acid  formula.  Although  a  large 
amount  of  evidence  for  the  latter  formula  is  put 
forward,  the  question  of  the  valency  of  the  tantalum 
in  this  compound  cannot  be  regarded  as  settled. 

H.  F.  Gillbe. 

Complex  chlorides  of  tervalent  molybdenum. 
W.  R.  Bucknall,  S.  R.  Carter,  and  W.  Wardlaw 
(J.C.S.,  1927, 512—521). — The  ammonium,  potassium, 
rubidium,  and  caesium  salts  of  the  types  R3MoC16 
and  R2MoC1s,H20  have  been  prepared  and  the  above 
formulations  confirmed.  From  solutions  of  low 
acid  concentration  a  complex  salt  of  molybdenyl 
monochloride,  KMo0CL,,3H20,  was  prepared.  By 
the  action  of  liquid  ammonia  on  diammonium 
molybdenum  pentachloride,  a  very  unstable  mono- 
ammine  was  isolated,  (NH4)2[MoC16,NH3],H20.  Con¬ 
ductivity  measurements  and  the  preparation  of  the 
molybdenyl  disalicylate,  phthalate,  and  oxalate 
have  been  carried  out  to  study  the  hydrolysis  of  the 
complex  chlorides.  The  compound  MoC12OH  is  one 
of  the  products  of  the  hydrolysis.  W.  Thomas. 

Reduction  of  alkali  tungstates.  W.  T.  Spitzin 

(J.  Russ.  Phys.  Chem.  Soc.,  1926,  58,  474—490).— A 
brief  resume  of  former  work  on  the  preparation  and 
properties  of  the  alkali  tungstate  “  bronzes.”  In 
the  present  work,  the  reduction  by  hydrogen  of 

normal  sodium  tungstate,  Na2W07,2H20;  sodium 
bitungstate,  Na2W207 ;  paratungstate, 
^aioW1.>0)Ll,28H20 ;  tetratungstate,  Na„W70I3;  meta¬ 
tungstate,  Na2\V4()13,10H2O,  and  pentatungstate, 
La2V\  5016,  and  the  conditions  governing  the  formation 
and  decomposition  of  the  blue,  violet,  red,  and  yellow 
sodium  tungstate  “  bronzes  ”  were  investigated. 
I  he  reduction  of  the  acid  tungstates  occurs  hi  two 


stages  :  between  600°  and  700°  excess  of  oxygen 
present  as  tungstic  oxide  (W03)  is  quantitatively 
removed,  and  sodium  tungstate  and  metallic  tungsten 
are  left.  At  900°,  this  is  further  reduced,  all  the 
sodium  and  oxygen  being  volatilised.  These  reactions 
can  be  employed  for  the  quantitative  analysis  of 
complex  tungstates.  The  various  bronzes  can  be 
obtained  by  cautiously  heating  the  corresponding 
acid  tungstate  in  hydrogen,  when  an  atom  of  oxygen  is 
removed.  On  further  heating  in  hydrogen  at  550°, 
the  blue  bronze  loses  successively  3  mols.  of  tungstic 
oxide,  giving  in  turn  the  violet,  red,  and  yellow 
bronzes.  The  theoretical  equations  for  the  various 
reactions  are  found  to  agree  closely  with  the  quantit¬ 
ative  experimental  results.  M.  Zvegintzqv. 

True  and  pseudo-halides.  A.  Hantzsch  and 
H,  Carlsohn  (Z.  anorg.  Chem.,  1927,  160,  5 — 26). — 
The  halogens  form  true  and  pseudo-salts  comparable 
with  ordinary  true  and.  pseudo-acids  and  salts. 
The  class  to  which  a  particular  salt  belongs  depends 
on  the  position  of  the  metal  in  the  ionisation  potential 
series.  Stable  pseudo-halide  salts  are  recognised  by 
their  indifference  to  sulphuric  acid,  whereas  unstable 
pseudo-salts  react  chemically  in  the  same  manner  as 
true  salts,  although  their  physical  properties  are 
those  of  pseudo-salts.  Metals  of  variable  valency 
probably  form  only  pseudo-salts.  The  limit  of 
the  ionisation  potential  between  true  and  pseudo- 
chlorides  of  the  univalent  metals  lies  between  sodium 
and  lithium  chlorides,  whilst  for  iodides,  and  probably 
also  for  bromides,  the  limit  is  lower,  on  account  of 
the  greater  tendency  of  hydriodic  acid  towards  salt 
formation.  The  limit  for  iodides  lies  below  lithium. 
For  halides  of  bivalent  metals,  the  limit  is  below 
manganese,  and  possibly  between  calcium  and 
magnesium.  Little  is  known  with  certainty  about 
the  alkaline-earth  metal  halides.  The  most  positive 
of  the  tervalent  metals,  aluminium,  and  probably  all 
ter-  and  multi-valent  metals  form  exclusively  pseudo- 
halides.  Only  sodium,  potassium,  rubidium,  and 
caesium  give  exclusively  true  salts.  A  study  of  the 
change  from  pseudo-  to  true  salt  in  the  case  of  the 
cobalt  halides  shows  that  the  change  is  dependent  on 
the  nature  of  the  solvent,  the  halogen,  and  the  salt 
concentration.  Of  all  the  solvents  investigated, 
acetone  shows  the  least  tendency  to  bring  about  the 
change  from  pseudo-  to  true  salt.  H.  F.  Gillbe. 

Reactivity  of  manganese  dioxide  in  the  solid 
state.  F.  de  Carli  (Atti  R.  Accad.  Lincei,  1926, 
[vi],  4,  577 — 581). — Heating  curves,  obtained  by- 
means  of  the  apparatus  previously  used  (A.,  1924,  ii, 
758),  are  given  for  mixtures  of  manganese  dioxide 
with  other  oxides.  The  curve  for  the  pure  dioxide 
shows  (I)  a  slight  retardation  beginning  just  above 
400°  and  ending  with  a  pause  at  530°,  and  (2)  a  halt 
at  930—940°.  Mixtures  of  1  mol.  of  barium, 
strontium,  and  calcium  oxide  with  1,  2,  or  3  mols. 
of  the  dioxide  exhibit  indications  of  exothermic 
reactions  beginning  at  150 — 250°.  Of  oxidisable 
oxides,  cuprous  oxide  begins  to  react  with  manganese 
dioxide  at  380°  and  stannous  oxide  at  180°.  Chromium 
sesquioxide  does  not  react,  but  the  behaviour  of  other 
anhydrides  towards  the  dioxide  is  similar  to  that 
towards  lead  dioxide.  Magnesium,  zinc,  cupric, 
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cadmium,  and  lead  oxides  are  without  influence  on 
the  decomposition  of  manganese  dioxide.  From  these 
results,  together  with  those  obtained  with  lead 
dioxide  and  by  Hedvall  with  barium  dioxide  (A., 
1919,  ii,  26),  it  is  evident  that  these  three  dioxides  are 
able  to  react  in  the  solid  state  with  a  large  number 
of  varied  compounds.  T.  H.  Pobe. 

Influence  of  high  temperatures  on  metallic 
sulphides  in  a  carbon-tube  furnace.  M.  Picon 
(Bull.  Soc.  chim.,  1927,  [iv],  41, 189 — 191). — Sulphides 
of  iron  (FeS),  manganese  (MhS),  and  chromium 
(CrS)  are  more  resistant  to  the  action  of  carbon  in  a 
vacuum  at  high  temperatures  than  the  corresponding 
oxides.  Ferrous  sulphide  loses  its  sulphur  com¬ 
pletely  at  1600°;  the  influence  of  the  presence  of 
carbon  on  the  reaction  was  not  verified  (Bogitch, 
B.,  1926,  194).  Manganese  sulphide  volatilises 
unchanged  at  1375°  and  will  dissolve  up  to 
15%  of  graphite  without  apparent  change.  When 
this  sulphide  is  prepared  in  a  vacuum  furnace  by 
Mourlot’s  method  (A.,  1899,  ii,  747),  a  product  con¬ 
taminated  with  metallic  carbide  is  obtained;  the 
pure  substance  may  be  obtained  by  the  action  of 
hydrogen  sulphide  on  the  oxide  at  900°.  Chromium 
sulphide  melts  with  dissociation  at  1550°. 

S.  K.  Tweedy. 

Behaviour  of  precipitated  ferric  hydroxide 
towards  hydrocyanic  acid  ;  a  case  of  differences 
in  reaction  connected  with  several  stages  of 
ageing  in  a  metallic  hydroxide.  E.  Wedekind 
and  Heinrich  Fischer  (Ber.,  1927,  60,  [13],  541 — 
544;  cf.  Wedekind  and  Albrecht,  A.,  1926,  1196). 
— Freshly-precipitated  ferric  hydroxide  gradually 
becomes  black  in  contact  with  4%  hydrocyanic  acid, 
whilst  the  liquid  acquires  an  intense  reddish-violet 
colour,  the  cause  of  which  has  not  been  ascertained. 
With  increasing  age  of  the  ferric  hydroxide,  the 
colour  becomes  less  intense,  and  is  scarcely  per¬ 
ceptible  with  a  preparation  20  days  old.  With 
specimens  which  have  been  preserved  during  5 — 6 
weeks,  the  blackening  of  the  solid  or  violet  colour 
of  the  solution  is  not  observed.  The  black  precipitate 
consists  of  a  mixturo  of  Prussian  blue  and  ferric 
hydroxide;  it  is  also  formed  when  freshly-prepared 
ferric  hydroxide  is  brought  into  contact  with  Prussian 
blue.  The  ageing  of  the  hydroxide  affects  only  the 
first  phase  of  the  change,  viz.,  the  reduction  of  ferric 
to  ferrous  hydroxide  by  hydrocyanic  acid. 

H.  Wren. 

Existence  and  structure  of  the  disulphides 

MiS„  and  CoS,.  W.  F.  de  Jong  and  H.  W.  V. 
Willems  (Z.  anorg.  Chem.,  1927,  160,  185—189).— 
A  discussion  of  the  existence  and  structure  of  CoS, 
and  NiS2.  H.  F.  Gillbe. 

Reduction  of  ruthenium  trichloride  by  sodium 
amalgam.  H.  Remy  and  T.  Wagner  (Ber.,  1927, 

60,  [J5],  493 — 499;  cf.  Remy,  A.,  1921,  ii,  209). — 
During  the  reduction  of  ruthenium  trichloride  in 

hydrochloric  acid  solution  by  sodium  amalgam,  a 
green  coloration  is  observed  between  the  initial 
sepia-brown  and  ultimate  dark  blue,  which  is  more 
pronounced  as  the  acidity  of  the  solution  is  increased. 
This  point  corresponds  with  the  absorption  of  one 
equivalent  of  hydrogen  for  each  ruthenium  ion 


(when  allowance  is  made  for  the  quantity  used  in 
the  subsidiary  reduction  of  trichloride  to  metal),  and 
thus  points  to  the  existence  of  the  dichloride  in 
solution.  Further  addition  of  sodium  amalgam 
causes  the  production  of  dark  blue  ruthenium  mono¬ 
chloride,  reaction  being  incomplete  in  strongly  acid 
solution,  but  quantitative  in  more  dilute  solution. 
It  thus  appears  that  bivalent  ruthenium  as  free  ion 
and  in  weak  complexes  is  very  unstable  and  readily 
passes  into  the  univalent  condition,  and  that  ruthenium 
dichloride,  in  itself  colourless  or  feebly  coloured,  gives 
a  dark  green  additive  compound  with  hydrochloric 
acid.  H.  Wren. 

Dehydration  of  the  crystallohydrates  of 
metallic  salts.  M.  A.  Rakusin  and  D.  A.  Brodski. 
—See  B.,  1927,  187. 

Preparation  of  pure  hydrogen  for  hydrogen 
electrodes.  E.  Bitlmann  and  A.  L.  Jensen  (Bull. 
Soc.  chim.,  1927,  [iv],  41,  147— 151).— The  hydrogen 
is  prepared  by  the  electrolysis  of  4Ar-sodium  hydroxide 
solution,  a  gold  cathode  being  used;  the  gas  con¬ 
tains  0-129  vol.-%  of  oxygen,  which  is  removed  by 
passing  over  platinum  gauze  at  400°.  If  the  gauze  is 
replaced  by  platinised  asbestos,  the  hydrogen  is 
contaminated  with  silicon  hydride.  The  presence 
of  the  latter  probably  explains  some  of  the  “  active  ” 
hydrogens  which  have  been  prepared. 

S.  K.  Tweedy. 

Preparation  of  small  quantities  of  potassium, 
rubidium,  or  csesium.  J.  H.  de  Boer,  P.  Claus¬ 
ing,  and  G.  Zecher  (Z.  anorg.  Chem.,  1927,  160, 
128—132). — A  new  method  is  described  for  the 
preparation  of  small  quantities  of  potassium,  rubidium, 
or  caesium  which  does  not  involve  heating  at  high 
temperatures  in  metal  vessels.  In  the  usual  method 
of  preparation,  by  distilling  a  mixture  of  a  salt  of 
the  required  metal  with  calcium  or  magnesium,  the 
product  is  always  contaminated  with  the  alkaline- 
earth  metal.  Barium  azide,  prepared  by  distilling 
azoimide  into  barium  hydroxide  solution,  decomposes 
below  200°.  By  mixing  solutions  of  barium  azide  and 
the  chloride  of  the  required  alkali  metal,  evaporating 
to  dryness  in  a  vacuum,  and  heating  the  solid  residue, 
the  pure  alkali  metal  distils  over.  A  simple  type 
of  apparatus  is  described,  by  the  use  of  which  con¬ 
tamination  of  the  distillate  by  barium  may  be  avoided. 

H.  F.  Gillbe. 

Manufacture  of  Glauber's  salt  and  of  an¬ 
hydrous  sodium  sulphate  from  residue  left 
after  the  concentration  of  potassium  salts.  K. 
Koelichen. — See  B.,  1927,  186. 

Preparation  and  m.  p.  of  pure  phosphorus 
di-  and  tri-iodides.  F.  E.  E.  Germann  and  R.  S. 
Traxler  (J.  Amer.  Chem.  Soc.,  1927,  49,  307 — 
312). — Pure  crystalline  phosphorus  tri-iodido,  m.  p. 
61-0°,  may  be  prepared  by  the  interaction  of  the 
requisite  amounts  of  white  or  red  phosphorus  and 
iodine  in  a  carbon  disulphide  solution  from  which 
all  free  sulphur  has  been  removed.  In  a  similar 
way,  using  white  phosphorus,  the  di-iodide,  m.  p. 
124-5°,  may  be  obtained.  When  free  sulphur  is 
present,  the  products  have  low  m.  p.,  probably  owing 
to  the  presence  of  a  compound  which  may  be  P4S3I.> 
(cf.  A.,  1925,  ii,  1087).  S.  K.  Tweedy. 
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Quantitative  spectral  analysis.  H.  Konen 
(Ver.  Ges.  deut.  Naturforsch.  Aerzte,  1926, 19, 1108 — 
1114). — A  critical  review.  Quantitative  spectral 
analysis  may  be  carried  out  in  three  general  ways  : 
(a)  measurements  of  relative  intensities  for  one  or 
more  emission  or  absorption  lines,  (6)  the  variability 
of  single  known  lines  in  respect  of  breadth  and 
symmetry  under  defined  conditions,  (c)  the  influence 
of  foreign  substances  on  the  spectrum  of  a  specified 
element  under  defined  conditions.  The  methods 
proposed  are  reviewed  in  some  detail,  and  the  author 
sees  little  reason  to  abandon  the  view  set  forth  in 
Kayser’s  “  Handbuch  ”  that  quantitative  spectral 
analysis  is  beset  with  pitfalls.  Many  procedures  have 
been  proved  to  be  trustworthy  by  actual  trial,  but 
great  caution  needs  to  be  shown  in  attempts  to 
extrapolate  outside  the  tested  range  of  validity.  The 
great  advantages  and  some  disadvantages  of  the 
Hartley-de  Gramont  method  of  using  the  “  ultimate  ” 
lines  are  pointed  out.  Quantitative  spectral  analysis 
still  lacks  a  general  scientific  basis,  although  its 
value  in  practical  control  is  emphasised. 

R.  A.  Morton. 

Calibration  in  quantitative  spectral  analysis. 
A.  Reis  (Ver.  Ges.  deut.  Naturforsch.  Aerzte,  1926, 
19,  1114 — 1116). — The  spark  spectra  above  solutions 
of  lead  nitrate  were  photographed  and  the  intensities 
of  the  persistent  lines  determined.  The  darkening 
of  the  plate  by  these  lines  was  measured  by  a  register¬ 
ing  photometer,  and  the  results  were  plotted  against 
the  lead  content  of  the  solutions.  A  series  of  fairly 
straight  lines  was  obtained  in  this  way  in  respect 
of  the  rays  4057,  3639,  2613,  2662,  3738  A.  A  similar 
calibration  showed  that  the  conditions  of  excitation 
(which  are  specified)  yield  trustworthy  information 
on  the  lead  content  of  gold  and  of  gold-copper  alloys. 

R.  A.  Morton. 

Quantitative  X-ray  spectral  analysis.  P.  Gun¬ 
ther  (Ver.  Ges.  deut.  Naturforsch.  Aerzte,  1926,  19, 
1118 — 1124). — A  review  of  methods  and  achieve¬ 
ments.  The  method  of  X-ray  quantitative  analysis 
is  still  of  specialised  application,  but  the  diverse 
nature  of  the  materials  for  which  it  has  been  adapted 
makes  the  outlook  promising.  R.  A.  Morton. 

Solutions  for  colorimetric  standards.  I. 
Spectral  transmission  curves  for  some  aqueous 
solutions  containing  organic  indicators  or  in- 

organic  salts.  M.  G.  Mellon  and  F.  D.  Martin 
(J.  Physical  Chem.,  1927,  31,  161— 177).— The 
transmittancies  of  various  aqueous  solutions  have 
been  determined,  and  the  percentage  transmittancy- 
wave-length  curves  are  given  for  the  following 
cases  :  aqueous  solutions  (containing  1%  of  hydro- 
ehlorio  acid)  of  cupric  sulphate,  ferric  chloride,  and 
cobaltous  chloride  at  concentrations  J1//4,  M[8, 
ilf/16,  and  Mj 32;  aqueous  solutions  (containing 
2-8%  of  ammonia)  of  ammonium  chromate,  tetr- 
amminocuprie  sulphate  and  chloropentamminocobaltic 
chloride,  and  of  potassium  dichromate,  all  in  various 
concentrations ;  and  aqueous  solutions  of  the  com¬ 
mercial  indicators,  methyl-orange,  thymol-blue,  bromo- 
phenol-blue,  methyl-red,  bromocresol-purple,  bromo- 
thymol-blue,  phenol-red,  cresol-red,  2 : 4-dinitro- 
phenol,  rn-  and  p-nitrophenols,  phenolphthalein. 


cresolphthalein,  chlorophenol-red,  bromophenol-red, 
chlorobromophenol-blue,  and  bromocresol-green  at 

various  values. 

A  discussion  of  the  data  is  reserved  for  a  future 

communication.  L.  S.  Theobald. 

Flocculation  of  troublesome  precipitates  in 
analysis.  W.  Clayton  (Analyst,  1927,  52,  76 — 
77).— Such  diverse  systems  as  calcium  carbonate  in 
saturated  sodium  chloride  solution,  talc  and  clay 
suspensions  in  water,  certain  solids  in  strongly  acid 
and  alkaline  media,  and  precipitates  such  as  mercuric 
tungstate  will  give  coarse  floes  which  settle  readily 
if  a  small  quantity  of  starch  solution  (1  part  per 
250  parts  of  flocculated  dry  solid),  which  is  adsorbed 
by  the  floe,  is  added.  So-called  soluble  starch  is 
not  suitablo.  Where  alkalinity  is  not  objectionable, 
an  alkaline  starch  solution  is  recommended. 

D.  G.  Hewer. 

Qualitative  chemical  analysis  by  the  dry 
method.  D.  Migliacci  and  C.  Crafetta  (Annali 
Chim.  Appl.,  1927,  17,  66 — 74). — Descriptions  are 
given  of  the  distinctive  colorations  obtained  when 
salts  of  each  of  32  elements  are  mixed  with  nitrate 
of  either  cobalt,  nickel,  or  chromium  and  a  strip  of 
filter-paper  is  immersed  in  the  mixed  solution,  dried, 
and  burnt.  This  method  of  carrying  out  the  test  is 
preferred  to  that  in  which  a  stick  of  charcoal  is  used. 

T,  H.  Pope. 

Precise  volumetric  analysis.  K.  0.  Schmitt 
(Z.  anal.  Chem.,  1927,  70,  230— 235).— The  use  of 
weighing  burettes  and  weighing  tubes  for  measuring 
the  reacting  substances  and  of  colorimetric  methods 
for  determining  the  exact  end-point  of  a  titration 
is  described,  and  the  magnitude  of,  and  means  of 
correcting  errors  introduced  by  weighing  in  air  are 
discussed.  A.  R.  Powell. 

Change  of  pH  in  buffer  mixtures  at  varying 
temperatures.  I.  M.  Kolthoff  and  F.  Tekelen- 
burg  (Rec.  trav.  chim.,  1927,  46,  33 — 41). — The 
of  a  large  number  of  acid  and  alkaline  buffer  mixtures 
has  been  determined  at  various  temperatures  between 
10°  and  60°.  The  pa  of  ordinary  buffer  mixtures 
does  not  change  appreciably  over  this  range,  except 
in  the  case  of  glycine-sodium  hydroxide  and  boric 
acid-sodium  hydroxide  mixtures.  H.  F.  Gillbe. 

Influence  of  sodium  chloride  on  the  colori¬ 
metric  determination  of  pn.  L.  B.  Parsons  and 
W.  F.  Douglas  (J.  Bact.,  1926,  12,  263—265).— 
The  salt  error  of  the  sulphonephthalein  series  of 
indicators  has  been  measured  at  1,  2,  and  3JJf-salt 
concentrations.  By  subtracting  0-3  unit  from  the 
observed  colorimetric  jjk  values,  results  may  be 
obtained  for  solutions  containing  6—18%  of  salt 
which  conform  with  electrometric  data. 

Chemical  Abstracts. 

Analytical  investigation  of  water  samples 
from  the  Dead  Sea.  R.  Koefoed  and  G.  Hau- 
gaard  (Compt.  rend.  Lab.  Carlsberg,  1926,  16,  No.  9, 
3 — 51). — Samples  from  the  same  depth  have  approx¬ 
imately  the  same  composition,  but  the  values  of  d  and 
solute  contents  appear  to  vary  periodically  during 
the  24  hrs.  The  halogen,  calcium,  magnesium,  and 
potassium  contents  are  each  linear  functions  of  d ;  they 
increase  very  -slowly  as  the  depth  increases  up  to 
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about  20  m.,  then  very  rapidly  indeed  (halogen 
expressed  as  silver  equivalent  in  g.  per  litre  from 
about  380  to  about  505)  up  to  33  m.,  then  more 
slowly  but  more  regularly  (silver  equivalent  about 

2  g.  per  m.  depth)  as  the  depth  increases  again.  This 
supports  the  earlier  hypothesis  that  the  level  of  the 

lake  has  been  slowly  rising  during  the  last  century. 
The  sulphate  content  increases  slowly  up  to  about 
24  m.  depth,  and  then  falls  rapidly;  the  calcium 
content,  on  the  other  hand,  rises  regularly,  and  the 
water  is  saturated  with  respect  to  calcium  sulphate, 
which  is  precipitated  towards  the  bottom.  The 
water  is  almost  saturated  with  oxygen  near  the 
surface;  hydrogen  sulphide  has  a  maximum  value 
(1-25  e.e.  per  litre)  at  about  25  m.  depth.  A  single 
bottom  sample  (83  m.  depth)  was  found  to  contain 
much  solid  calcium  carbonate,  some  gypsum,  and  a 
few  well-developed  sodium  chloride  crystals. 

S.  I.  Levy. 

[Determination  of  water  in  glycerol  by  measur¬ 
ing  the]  conductance  of  potassium  chloride  in 
glycerol.  N.  Kameyama  and  T.  Semba  (J.  Soc. 
Chem.  Ind.  Japan,  1927,  30,  10 — 14). — The  .con¬ 
ductance  of  potassium  chloride  in  glycerol-water 
mixtures  increases  with  the  increasing  water  content 
in  a  simple  manner.  To  glycerol  (n\ f  T4716,  98-3%)  a 
certain  definite  amount  of  potassium  chloride  is 
added;  increasing  amounts  of  water,  corresponding 
with  n  e.e.  of  water  per  100  c.c.  of  the  original  glycerol, 
are  added  step  by  step,  and  the  specific  conductance, 
K,  is  measured  at  25°.  The  electrodes  are  of  smooth 
platinum.  For  example,  when  the  amount  of 
potassium  chloride  is  471  mg.  per  100  c.c.  the  values 
of  n,  K  X 105  (found),  and  K  x  10s  (calc.)  are,  respect¬ 
ively,  0,  2-14,  2-24;  0-24,  2-50,  2-33;  0-47,  2-61, 

2- 42;  1-18,2-73,  2-71;  2-12,3-14,3-10;  3-30,3-58, 

3- 63;  4-24,  4-03,  4-0S ;  5-09,4-52,4-50;  6-36,5-14, 

5- 17;  7-06,  5-54,  5-55;  8-24,  6-23,  6-23;  9-41,  6-94, 

6- 94;  10-59,  7-73,  7-66,  and  11-77,  8-53,  8-49.  The 
formula  K  X  105=2-24-f 0-38n+00127w2  represents 
the  experimental  values  within  1-5%  from  ti=1  c.c. 
onwards.  The  value  of  the  first  term  and  the 
coefficient  of  n  in  the  second  term  are  larger  when 
the  amount  of  potassium  chloride  is  larger,  within 
the  range  of  the  investigation.  K.  Kashima. 

Determination  of  bromates  in  presence  of 
chlorates.  F.  Fichter  and  W.  F.  Tschhdin  (Helv. 
Chim.  Acta,  1927,  10,  267— 275).— For  the  deter¬ 
mination  of  relatively  large  amounts  of  bromate  in 
presence  of  chlorate,  Barnebey’s  method  (A.,  1916, 
ii,  261)  is  satisfactory,  but  if  the  quantity  of  bromate 
is  small,  it  is  preferable  to  use  Junek’s  method  (B., 
1913,  1130).  Reduction  of  the  bromate  with  formic 
acid,  hydrazine,  or  hydroxylamine  with  subsequent 
titration  of  the  bromide  formed  is  satisfactory  only 
when  the  quantities  of  bromate  and  chlorate  are 
approximately  equivalent.  If  chromate  is  present, 
it  should  be  precipitated  as  barium  chromate  before 
the  iodometric  determination  of  the  bromate.  Amounts 
of  bromate  in  chlorate  greater  than  about  0-1%  can 
also  be  determined  by  reducing  the  solution  at  the 
b.  p,  with  metallic  cadmium  and  acetic  acid  and 
titrating  electrometrically  with  silver  nitrate. 

R.  Cotiull, 


Iodometric  titrations.  III.  Reaction  between 
atmospheric  oxygen  and  acid  iodide  solutions. 
K.  Bottqer  and  W.  Bottger  (Z.  anal.  Chem.,  1927, 
70,  209 — 213 ;  cf.  this  vol.,  222). — Addition  of 
an  equal  volume  of  hydrochloric  acid  ( d  1-19)  to 
an  iodide  solution  exposed  to  the  air  results  in  the 
liberation  of  iodine  in  an  amount  which  depends  on 
the  concentration  of  the  iodide  and  on  the  time  of 
action.  The  rate  at  which  the  iodine  is  liberated 
is  considerable  during  the  first  15  min.,  but  then 
rapidly  decreases.  For  analytical  operations,  using 
iodide  in  strongly  acid  solutions,  both  acid  and  water, 
therefore,  should  be  freed  from  air  by  boiling  and 
an  atmosphere  of  carbon  dioxide  be  maintained  in 
the  apparatus  in  which  the  titration  is  carried  out. 

A.  R,  Powell. 

Microchemical  analysis.  V.  Delicate  reac¬ 
tion  of  sulphites.  L.  Rosenthaler  (Mikroehem., 
1927,  5,  27). — Tho  solution  is  rendered  neutral  to 
phenolphthalein  by';  addition  of  acid  or  alkali.  A 
few  drops  of  a  1%  formaldehyde  solution  then 
produce  a  red  colour,  due  to  the  liberation  of  alkali 
hydroxide  by  the  reaction  H-CH0+Na2S03-fH20= 
H-CH(0H)(S03Na)-f  NaOH.  A  distinct  rose  colour  is 
produced  in  the  presence  of  0-1  mg.  of  sulphite  in 
0-5  c.c.  of  OlA-thiosulphate  solution. 

A.  R.  Powell. 

Determination  of  sulphurous  acid  and  sul¬ 
phites.  J.  Bicskei  (Z.  anorg.  Chem.,  1927,  160, 
64 — 66). — The  ordinary  iodometric  determination 
of  sulphurous  acid  gives  inaccurate  results  in  con¬ 
centrated  solution  owing  to  atmospheric  oxidation 
and  loss  of  sulphur  dioxide.  By  employing  a  more 
powerful  oxidising  agent,  these  errors  may  be  reduced. 
Standard  sodium  hypochlorite  solution  is  added  to 
the  sulphurous  acid  and  the  excess  of  hypochlorite 
titrated  with  iodine.  The  method  is  applicable  to 
solutions  of  high  sulphur  dioxide  concentration. 

H.  F.  Gillbe. 

Volumetric  determination  of  sulphates.  M. 
Talenti  (Giorn,  Chim.  Ind.  Appl.,  1926,  8,  611 — 
612). — Extended  use  of  Muller’s  method  of  deter¬ 
mining  sulphates  (A.,  1902,  ii,  425)  is  recommended, 
especially  for  rapid  industrial  controls.  The  benzidine 
solution  is  prepared  by  gently  heating  and  shaking 
an  approximately  2%  aqueous  suspension  of  pure 
benzidine,  adding  sufficient  concentrated  hydro¬ 
chloric  acid  to  give  the  solution  a  0-25A  acidity,  and 
filtering  the  deep  chestnut  liquid  thus  obtained.  The 
acidity  of  the  filtrate  is  determined  exactly  by 
titration  with  sodium  or  potassium  hydroxide  in 
presence  of  phenolphthalein.  Precipitation  of  the 
sulphate  and  titration  of  the  filtrate  with  alkali,  as 
described  by  Muller,  is  recommended,  and  "when  a  heavy 
metal  is  present,  this  should  be  previously  removed  by 
suitable  precipitation  and  filtration.  T.  H.  Pope. 

[High  values  for  potassium  dichromate  in 
determinations  of  thiosulphate.]  G.  Bruhns 
(Z.  anal.  Chem.,  1927,  70,  128).  W.  Bottger 
(Ibid.,  311). — Polemical.  R.  Cuthill. 

Determination  of  nitrogen  in  nitrates.  A. 
Pizzarelli.— See  B.,  1927,  187. 

Determination  of  small  quantities  of  nitrate  by 
means  of  “fornitral.”  W.  Mestrezat  and  M. 
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Delaville  (Bull.  Soc.  Chim.  biol.,  1926,  8,  1217 — ■ 
1218). — Small  quantities  of  nitric  acid  may  be 
determined  by  the  addition  of  nitron  formate 
(“  fornitral  ”)  in  presence  of  dilute  sulphuric  acid. 
The  precipitate,  which  separates  quantitatively,  is 
collected,  washed  with  a  saturated  solution  of  nitron 
nitrate,  dried,  and  weighed.  W.  O.  Kermack. 

Assay  of  phosphoric  acid  and  the  sodium 
phosphates.  A.  F.  Shireman  (J.  Aruer.  Pharm. 
Assoc.,  1926,  15,  267— 276).— Theoretically,  trinitro¬ 
benzene  should  be  a  satisfactory  indicator,  but  its 
colour  change  is  too  gradual.  The  use  of  calcium 
chloride  (to  precipitate  CaHP04,  liberating  hydrogen 
chloride)  and  phenolphthalein  at  55—70°  is  preferred. 

Chemical  Abstracts. 

Iodometric  determination  of  arsenic  acid. 
B.  Orhont  (Z,  anal.  Chem.,  1927,  70,  310— 311).— A 
reply  to  Rosenthaler’s  criticisms  (A.,  1926,  702). 

R.  CtITHILL. 

Toxicity  of  arsenobenzenes.  I.  Determin¬ 
ation  of  arsenic.  C.  Sensi. — See  B.,  1927,  171. 

Determination  of  boric  acid  in  silicates.  R. 

Schmidt. — See  B.,  1927,  189. 

Determination  of  carbon  monoxide  by  titr¬ 
ation  with  silver  solution.  W.  Manchot  and 
0.  Scherer  (Ber.,  1927,  60,  [£],  326— 332).— The 
mixture  of  gases  is  agitated  with  a  mixture  of  0d/v- 
silver  nitrate  (50  c.c.)  and  0T5iY-sodiura  hydroxide 
(50  c.c.)  to  which  pyridine  (50  c.c.)  has  immediately 
been  added,  thereby  giving  a  clear  solution.  After 
contact  with  the  reagent  at  about  65°  daring  0*5  hr. 
with  frequent  shaking,  the  solution  is  cooled,  diluted 
somewhat,  acidified  with  acetic  acid  (20%),  and 
filtered.  The  filtrate  is  strongly  acidified  with 
nitric  acid  and  the  unused  silver  is  titrated  by 
ammonium  thiocyanate  in  presence  of  ferric  alum. 
The  results  are  usually  slightly  low,  probably  owing 
to  slight  dissolution  of  the  precipitated  silver  in  the 
acetic  acid.  Carbon  monoxide  may  be  determined 
in  this  manner  in  its  mixtures  with  ah’,  hydrogen, 
methane,  or  ethylene. 

Carbon  monoxide  reacts  quantitatively  with  gold 
chloride  at  60 — 70°,  according  to  the  equation 
2AuC13+3CO+3H2O=2Au+3C02+6HC1.  and  may 
therefore  be  determined  either  by  weighing  the 
precipitated  gold  or  reduction  of  the  unused  gold  by 
ferrous  sulphate,  followed  by  titration  of  excess  of 
the  latter  by  permanganate  in  presence  of  phosphoric 
acid.  The  method  is  applicable  in  presence  of 
methane.  Ethylene,  however,  reduces  the  gold 
chloride  solution,  whereas  hydrogen  restricts  the 
action  of  carbon  monoxide.  H.  Wren. 

Determination  of  cyanides  and  thiocyanates. 

J.  Bicskei  (Z.  anorg.  Chem,,  1927,  160,  271—272).— 
Excess  of  standardised  sodium  hypochlorite  solution 
quantitatively  oxidises  a  solution  of  cyanide  or 
thiocyanate  to  eyanate  or  cyanate  and  sulphate, 
respectively:  the  excess  of  hypochlorite  is  titrated 
with  standard  iodine  solution.  H.  F.  Gillbe. 

Determination  of  potassium  by  the  aid  of 
electrometric  titration.  A.  Rauch  (Z.  anorg. 
Chem.,  1927,  160,  77— 91)— The  potassium  is 
precipitated  from  a  neutral  or  slightly  alkaline 


solution  containing  about  30%  of  alcohol  by  the 
addition  of  an  excess  of  calcium  ferrocyanide  solution, 
as  the  sparingly  soluble  potassium  calcium  ferro¬ 
cyanide.  The  excess  of  calcium  ferrocyanide  is 
titrated  clectrometrically  with  zinc  sulphate  solution, 
which  is  standardised  against  a  solution  of  known 
potassium  content.  The  method  is  applicable  in 
presence  of  sodium,  calcium,  magnesium,  chloride, 
and  sulphate  ions,  but  cannot  be  employed  when 
there  arc  present  ammonium  or  barium  salts,  nitrates, 
or  any  substances  which  form  sparingly  soluble 
ferrocyanides  or  bring  about  oxidation  of  the  ferro¬ 
cyanide.  H.  F.  Gillbe. 

Diphenylbenzidine  as  internal  indicator  for 
the  titration  of  zinc  with  potassium  ferro¬ 
cyanide.  W.  H.  Cone  and  L.  C.  Cady  (J.  Amer. 
Chem.  Soc.,  1927,  49,  356 — 360). — Diphenylbenzidine 
may  be  used  as  an  internal  indicator  in  the  titration 
of  zinc  salts  by  ferrocyanides.  The  latter  must  con¬ 
tain  a  small  amount  of  ferricyanide.  The  blue 
oxidation  compound  formed  in  presence  of  zinc  salts 
is  immediately  decomposed  when  an  excess  of 
potassium  ferrocyanide  is  added ;  this  end-point  is 
very  sharp.  The  titration  is  rapid,  and  baclc-titr- 
ations  may  be  carried  out.  No  correction  is  necessary 
for  the  amount  of  indicator  present.  Diphenyl- 
amine  may  also  be  used,  but  in  this  case  a  small 
correction  must  be  applied.  S.  K.  Tweedy. 

Qualitative  micro-analysis  and  quantitative 
micro-analysis  of  cobalticyanides.  I.  Potass¬ 
ium  cobalticyanide  as  a  reagent  for  the  detection 
of  zinc  and  bismuth.  II.  The  Vanino-Treu- 
bert  reaction  for  bismuth.  A.  Benedetti- 
Piciiler  (Z.  anal.  Chem.,  1927,  70,  257—288,  288— 
297). — The  microchemical  method  of  detecting  zinc 
proposed  by  Emioh  (“  Lehrbuch  der  Mikrochemie,” 
Wiesbaden,  1911,  p.  102)  is  best  carried  out  as  follows. 
By  addition  to  the  solution  of  potassium  cobalti¬ 
cyanide,  the  zinc  is  precipitated  as  the  cobalticyanide, 
and  this  is  converted  into  Rinman’s  green  by  heating 
in  a  current  of  carbon  dioxide.  In  this  way,  0-08  y. g. 
of  zinc  may  be  detected.  If  other  metals  of  the 
ammonium  sulphide  group  are  present,  the  green 
colour  may  be  masked.  In  this  case,  the  zinc  is 
separated  by  passing  hydrogen  sulphide  into  the 
acetic  acid  solution,  treating  the  nitric  acid  solution 
of  the  precipitate  with  bromine  and  potassium  hydr¬ 
oxide,  and  either  electrolysing  the  alkaline  solution 
or  adding  to  it  ammonium  sulphide.  Alternatively, 
if  large  quantities  of  chromium  are  not  present,  the 
original  solution  may  be  treated  with  an  equal 
volume  of  a  30%  solution  of  potassium  hydroxide, 
and  the  centrifugate  heated  with  bromine  water, 
the  clear  solution  finally  being  electrolysed. 

Bismuth  salts  in  nitric  acid  solution,  and  in  absence 
of  any  considerable  quantity  of  chloride  ions,  give  a 
characteristic  crystalline  precipitate  with  potassium 
cobalticyanide,  which,  unlike  the  somewhat  similar 
silver  cobalticyanide  and  the  flocculent  mercurous 
salt,  is  not  darkened  by  a  10%  solution  of  potassium, 
hydroxide,  and  is  distinguished  from  the  correspond¬ 
ing  cadmium  and  zinc  compounds  in  being  blackened 
by  an  alkaline  stannite  solution.  This  test  will 
detect  0-01  fig.  of  bismuth  in  absence  of  large 
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quantities  of  other  metals.  Free  sulphuric  acid,  and 
mercuric,  stannous,  calcium,  magnesium,  and  especi¬ 
ally  lead  salts,  may  alter  the  crystalline  form  of  the 
precipitate,  and  frequently  “  somatoid  ”  forms  (cf. 
Kohlschiitter  and  Egg,  A.,  1925,  ii,  1035)  are  pro¬ 
duced,  these  being  probably  solid  solutions.  The 
bismuth  may  be  separated  from  the  mercury,  lead, 
copper,  and  cadmium  by  a  method  resembling  the 
one  ordinarily  used,  except  that,  instead  of  precipit¬ 
ating  the  lead  as  sulphate,  it  is  precipitated  as 
hydroxide  along  with  the  bismuth,  and  the  nitric  acid 
solution  of  the  hydroxides  is  either  tested  for  the  two 
metals  separately,  or  the  bismuth  is  separated  from 
it  as  basic  nitrate. 

II.  The  separation  of  metallic  lead  when  solutions 
containing  lead  are  tested  for  bismuth  with  an  alkaline 
stannite  solution  can  be  avoided  if  the  reagent  is  pre¬ 
pared  by  adding  to  5  c.c.  of  a  10%  solution  of  potass¬ 
ium  hydroxide  2  or  3  large  drops  of  a  freshly-reduced 
15 — 20%  solution  of  stannous  chloride.  Even  then  the 
test  is  uncertain  if  a  very  large  excess  of  lead  is  present. 

For  quantitative  micro-determinations,  bismuth 
and  lead  may  be  separated  from  cobalt  by  precipitation 
with  hydrogen  sulphide,  the  bismuth  being  separated 
from  the  lead  as  basic  nitrate  and  weighed  as  trioxide, 
and  the  lead  weighed  as  sulphate.  R.  Cothill. 

Volumetric  determination  of  copper.  D.  Kos- 
7.EQI  (Z.  anal.  Cliem.,  1927,  70,  297 — 300). — To 
50  c.c.  of  the  neutral  aqueous  solution  of  the  copper 
salt,  which  should  correspond  with  not  more  than 
0-15  g.  of  copper,  are  added  10  c.c.  of  a  solution  of 
4  g.  of  arsenious  oxide  in  100  c.c.  of  a  3%  potassium 
carbonate  solution.  Sufficient  of  a  10%  solution  of 
potassium  hydroxide  just  to  dissolve  the  resulting 
precipitate  is  then  added.  On  boiling  the  solution, 
cuprous  oxide  is  quantitatively  precipitated  according 
to  the  equation  4Cu0+As203=2Cu20-f  As2Ob,  and 
after  5  min.  is  collected  and  dissolved  in  a  warm 
ferric  sulphate  solution,  wrhich  is  finally  titrated  with 
permanganate.  R.  Cuthill. 

Use  of  liquid  amalgams  in  volumetric  analysis. 
VIII.  Determination  of  copper  and  tin  by 
reduction  with  bismuth  amalgam.  K.  Someya 
{Z.  anorg.  Chem.,  1927,  1G0,  404—408).' — Agitation 
of  a  solution  of  stannic  chloride  in  5 — 12A -hydro¬ 
chloric  acid  for  10 — 15  min.  at  45°  with  bismuth 
amalgam  effects  complete  reduction  of  the  tin  to  the 
stannous  condition.  After  removing  the  amalgam 
and  adding  manganous  sulphate  solution,  the  stannous 
chloride  may  be  titrated  directly  with  permanganate. 
The  presence  of  much  sodium  chloride  causes  slightly 
low  results  to  be  obtained,  whereas  ammonium 
chloride  gives  high  results.  A  similar  procedure  is 
available  for  the  determination  of  copper,  the  cuprous 
chloride  obtained  by  the  reduction  bemg  titrated  with 
dichromate,  using  diphenylamine  as  internal  indicator. 
All  operations  should  be  conducted  in  an  atmosphere 
of  carbon  dioxide.  A.  R.  Powell. 

Spectrographic  detection  and  determination 
of  impurities  in  aluminium  and  its  alloys. 
R.  Adam.— See  B.,  1927,  143. 

Volumetric  determination  of  aluminium  in 
aluminium  salts.  F.  G.  Germuth, — See  B.,  1927, 
187. 


Determination  of  alumina  in  silicate  analysis. 
F.  Steinbreoher. — Sec  B.,  1927,  141. 

Determination  of  manganese  in  rich  alloys. 
E.  de  Ldisi. — See  B.,  1927,  191. 

Interaction  of  manganese  salts  and  perman¬ 
ganates.  I.  Action  of  potassium  permangan¬ 
ate  on  manganese  sulphate  and  determination 
of  manganese.  J.  G.  F.  Druce  (Chem.  News,  1927, 
134,  145 — 147). — A  review  of  the  literature. 

Standardisation  of  permanganate  with  electro¬ 
lytic  iron.  L.  Moser  and  W.  Schoninger  (Z. 
anal.  Chem.,  1927,  70,  235 — 247). — Iron  deposited 
electrolytically  from  solutions  containing  organic 
compounds,  such  as  oxalates,  invariably  contains 
carbon.  Pure,  smooth,  silver-white  deposits  may, 
however,  he  obtained  from  a  solution  containing 
100  g.  of  ferrous  chloride  crystals,  180  g.  of  sodium 
chloride,  and  5  g.  of  boric  acid  per  100  o.c.  The 
electrolysis  is  carried  out  at  90°  with  a  current  density 
of  0-9 — 1-0  amp./din.2  at  2  volts,  using  a  perforated 
platinum  disc  as  cathode,  separated  by  a  parchment- 
paper  diaphragm  from  a  soft  iron  anode.  Care  must 
be  taken  that  the  electrolyte  contains  no  trace  of 
copper,  arsenic,  lead,  manganese,  or  zinc,  or  the 
deposit  will  be  contaminated.  Before  weighing  the 
iron  for  standardising  the  permanganate,  the  cathode 
is  washed  in  water,  then  in  0 •  05iV- potassi um  hydr¬ 
oxide,  and  finally  in  alcohol;  drying  is  effected  by 
waving  it  over  a  small  flame.  A.  R.  Powell. 

Sensitive  reaction  for  bivalent  iron.  F. 
Krohnke  (Ber.,  1927,  60,  [B],  527— -630). — 0-01iY- 
Diaodium  phosphate  solution  is  added  gradually  with 
intermittent  shaking  to  a  dilute  neutral  solution  of  a 
ferrous  salt  floating  on  a  solution  of  oximinoaceto- 
phenone  in  chloroform  (1-49  g.  in  100  c.c.).  The 
aqueous  solution  rapidly  becomes  clear  and  colourless, 
whilst  a  blue  coloration  develops  in  the  chloroform, 
which  is  stable  if  the  supernatant  liquid  is  not  too 
alkaline  or  acidic.  The  presence  of  0-03  mg,  of  iron 
in  a  litre  of  water  may  thus  be  detected.  Cobalt, 
nickel,  manganese,  copper,  zinc,  cadmium,  lead,  and 
mercury  impart,  respectively,  reddish -yellow,  brown, 
brown,  brown,  yellow,  yellow,  reddish-yellow,  and 
yellow  colorations  to  the  chloroform.  The  cobalt 
complex  salt  is  distinguished  by  unusual  stability 
towards  acetic  acid,  so  that  nickel  and  cobalt  can  be 
detected  in  the  same  solution,  since  initially  the 
brown  nickel  coloration  predominates,  but  gives  place 
after  addition  of  25%  acetic  acid  to  the  reddish- 
yellow  tint  of  cobalt.  The  complex  salts  have  the 


etc.).  The  cobalt  salt  is  described  in  detail  (ef. 
Taylor  and  Ewbank,  this  vol.,  58).  H.  Wren. 

Iodometric  titrations.  IV.  Determination  of 
iron.  K.  Bottger  and  W.  Bottger  (Z.  anal.  Chem., 
1927, 70, 214 — 226 ;  cf.  this  vol.,  330). — The  iodometric 
method  for  determining  ferric  salts  given  in  the  German 
Pharmacopoeia  gives  results  which  arc  1 — 2%  too 
high,  owing  to  the  action  of  the  air  on  the  iodide 
during  the  long  period  before  titration  (1  hr.).  Using 
air-free  solutions  and  working  in  an  atmosphere  of 
carbon  dioxide,  the  reaction  between  the  ferric  salt 
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and  the  iodide  is  completed  within  15 — 20  min., 
no  extra  iodine  is  liberated,  there  is  no  after-bluing, 
and  accurate  results  are  always  obtained.  Addition 
of  copper  salts  does  not  accelerate  the  reaction,  but 
leads  only  to  disturbing  side-reactions.  Thiosulphate 
is  not  oxidised  under  any  conditions  to  sulphate  when 
used  for  titrating  acid  iodine  solutions,  but  if  an  excess 
is  added  and  this  is  titrated  with  iodate,  dichromate,  or 
permanganate,  a  certain  amount  of  sulphate  is  formed. 
A  solution  of  chloroamine,  which  has  been  recom¬ 
mended  as  a  substitute  for  iodine  in  volumetric 
analysis,  slowly  loses  its  strength  on  keeping. 

A.  R.  Powell. 

Separation  of  iron,  chromium,  nickel,  man¬ 
ganese,  tungsten,  and  silicon.  P.  Wenger  and 
(Mlle.)  E.  Rogovtne  {Helv,  Chim.  Acta,  1927,  10, 
242 — 244). — The  determination  of  the  above  metals 
when  present  together  in  alloys  has  been  studied. 
If  the  metal  can  be  reduced  to  fine  shavings,  the  follow¬ 
ing  method  is  applicable.  The  alloy  is  fused  with 
sodium  peroxide  in  a  silver  crucible  and  the  product 
taken  up  with  water.  Manganates  or  permanganates 
are  decomposed  by  warming  with  hydrogen  peroxide 
and  the  solution  is  filtered.  The  iron  is  separated 
from  the  nickel  and  manganese  in  the  hydrochloric 
acid  solution  of  the  precipitate  by  the  acetate  method 
and  determined  volumetrically  with  permanganate, 
and  the  nickel  is  precipitated  as  the  glyoxime,  whilst 
the  manganese  is  precipitated  as  mangano-manganic 
oxide  by  boiling  with  ammonia  and  bromine.  Silica 
and  tungstic  oxide  in  the  filtrate  are  rendered  in¬ 
soluble  in  the  usual  way  and  separated  with  ammonia, 
and  chromium  is  precipitated  from  the  final  filtrate  as 
the  hydroxide,  after  reduction  with  alcohol.  If  the 
alloy  cannot  be  reduced  to  fine  shavings,  the  above 
procedure  must  be  modified  as  follows.  The  metal  is 
treated  with  aqua  regia,  and  any  insoluble  portion  is 
then  fused  with  sodium  carbonate,  taken  up  with 
hydrochloric  acid,  and  added  to  the  aqua  regia 
solution.  Silicon  and  tungsten  are  determined  as 
before.  Iron,  nickel,  and  manganese  are  precipitated 
as  the  hydroxides  by  heating  the  alkaline  solution  with 
bromine,  and  are  separated  as  described  above. 
Chromium  is  determined  in  the  filtrate  in  the  usual 
manner.  R.  Cothill. 

Analysis  of  steels.  W.  Singleton.— See  B., 

1927,  191. 

New  reagent  for  cobalt.  P.  Falciola  (Giorn. 
Chim.  Ind.  Appl,,  1926,  8,  612).— When  added  either 
as  solid  or  solution  to  a  strongly  ammoniacal  cobalt 
salt  solution,  sodium  hyposulphite  produces  a  yellow, 
orange,  ruby-red,  or  dark  red  coloration,  or  a  brown¬ 
ish-black  precipitate,  according  to  the  concentration 
of  the  cobalt.  One  part  of  cobalt  per  100,000  parts  of 
solution  is  thus  detectable.  The  blue  colour  of  an 
ammoniacal  nickel  solution  is  unchanged  by  this 
reagent,  but  when  much  cobalt  is  present,  together 
with  nickel,  the  ammoniacal  liquid  is  violet-blue,  and, 
after  treatment  with  hyposulphite,  is  decolorised  by 
formaldehyde,  which  may  cause  the  green  colour  of 
the  nickel  ion  to  reappear.  When  the  cobalt  is 
accompanied  by  any  of  the  common  metals  or  by 
molybdenum,  uranium,  vanadium,  tungsten,  titanium, 
etc.,  addition  of  hyposulphite  to  the  ammoniacal 
z 


solution  and  subsequent  filtration  yield  a  reddish- 
yellow  liquid,  which  is  deepened  in  colour  by  fresh 
addition  of  hyposulphite.  T.  H.  Pope. 

Use  of  liquid  amalgams  in  volumetric  analysis. 
VII.  Oxidimetric  determination  of  chromium. 
K.  Someya  (Z.  anorg.  Chem.,  1927,  160,  355 — 365 ; 
cf.  A.,  1926,  1116). — In  0-3 — 2-5A-hydrocliloric  acid 
solution,  chromic  chloride  is  completely  reduced  to 
chromous  chloride  by  shaking  with  zinc  amalgam  in 
an  atmosphere  of  carbon  dioxide.  The  amalgam 
is  removed  in  three  portions,  shaking  between  each 
operation,  and  the  solution  titrated  with  ferric  chloride, 
potassium  permanganate,  or  potassium  dichromate. 
For  the  simultaneous  determination  of  iron  and 
chromium  in  the  same  solution  after  reduction  with 
zinc  amalgam,  the  liquid  is  titrated  with  ferric 
chloride,  using  thiocyanate  as  indicator,  then  with 
dichromate,  using  diphenylamine  as  indicator;  the 
first  titration  gives  the  chromium  figure  and  the 
second  the  sum  of  the  iron  and  chromium.  For  the 
determination  of  chromium  in  steel  by  the  above 
method,  the  steel  is  dissolved  in  hydrochloric  acid, 
the  solution  reduced  with  zinc  amalgam,  and  the 
chromous  chloride  titrated  directly  with  methylene- 
blue.  In  the  method  previously  described  for  the 
determination  of  chlorate  (A.,  1926,  1117),  the  titan¬ 
ium  tetrachloride  solution  recommended  may  be 
advantageously  replaced  by  potassium  dichromate. 
Lead  amalgam  also  quantitatively  reduces  chromic 
chloride,  but  only  in  highly  concentrated  acid 
solutions.  A.  R.  Powell. 

Spectrographic  identification  of  certain  ele¬ 
ments  and  the  possibility  of  determining  them 
by  the  arc  spectrum.  IV.  Tungsten.  A.  Donati 
(Annali  Chim.  Appl.,  1927,  17,  14—20). — In  ad¬ 
mixture  with  silica,  0-01%  of  W03  is  detectable  with 
certainty  by  means  of  the  region  of  the  carbon 
arc  spectrum  of  wave-lengths  4700 — 3800  A.  The 
sensitiveness  of  this  method  for  detecting  tungsten  is 
diminished  somewhat  in  the  ease  of  a  high-speed 
steel.  A  five-fold  reduction  in  sensitiveness  is  caused 
by  the  presence  of  oxides  of  manganese.  If  the 
material  is  mixed  with  trimanganie  tetroxide  and 
made  into  a  paste  with  silica,  a  more  regularly 
coloured  are  is  obtained.  In  this  way,  samples  of 
Sardinian  pyrolusite  have  been  examined  qualitatively 
and  the  tungsten  in  them  has  been  determined. 

T.  H.  Pope. 

Determination  of  tin  and  lead  in  solder  and 
of  tungsten  in  ferrotungsten  by  calculations  on 
the  Archimedean  principle.  Koch. — SeeB.,  1927, 

143. 

Standardisation  of  titanous  sulphate  solutions. 
W.  M.  Thornton,  jun.,  and  A.  E.  Wood. — See  B., 

1927,  187. 

Separation  of  titanium  from  uranium.  A. 
Anoeletti  (Annali  Chim.  Appl.,  1927, 17,  53 — 54),— 
Cupferron  (ammonium  salt  of  nitrosophenylhydroxyl- 

amine)  precipitates  titanium,  but  not  uranyl  salts 
(cf.  A.,  1921,  ii,  524).  In  determining  titanium  and 
uranium  present  together,  the  liquid  is  rendered  acid, 
but  not  excessively  so,  by  means  of  sulphuric  or  hydro¬ 
chloric  acid,  and  the  former  metal  precipitated  by 
excess  of  the  cupferron.  The  precipitate  is  collected, 
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washed  with  cold  water  under  slight  suction,  dried, 
ignited,  and  weighed  as  titanium  dioxide.  The 
uranium  is  determined  by  precipitation  of  the  fdtrate 
with  ammonia  solution.  T.  H.  Pope. 

Detection  of  thorium  in  the  filaments  of  pre¬ 
pared  electric  vacuum  lamps.  P.  Selenyi  (Z. 
anorg.  Chem.,  1927,  160,  318 — 322). — If  the  glass 
bulb  of  an  electric  lamp  of  the  vacuum  type  is  coated 
with  tin-foil  and  then  heated  at  150°  while  a  potential 
of  300  volts  is  maintained  between  the  foil  and  the 
filament,  the  foil  being  the  positive  pole,  a  stream  of 
electrons  will  pass  from  the  glass  towards  the  filament, 
thereby  introducing  into  the  lamp  a  small  quantity 
of  metallic  sodium  derived  from  the  electrolytic 
decomposition  of  the  glass.  This  sodium  acts  as  a 
“  getter  ”  for  the  minute  traces  of  oxygen  still  in  the 
lamp,  so  that  when  the  lamp  is  subsequently  burnt 
with  30 — 40%  of  its  specified  voltage  while  the  tin- 
foil  is  connected  to  the  positive  lead-in  wire  of  the 
filament  through  a  galvanometer,  a  current  of  several 
milliamp.  will  flow  through  the  instrument  if  the 
filament  contains  thorium,  owing  to  the  electronic 
emission  of  the  thoria.  Non-thoriated  filaments  give 
only  the  slightest  trace  of  emission  under  these 
conditions.  A.  R.  Powell. 

Spectrographic  identification  of  certain  ele¬ 
ments  and  the  possibility  of  determining  them 
by  means  of  the  arc  spectrum.  III.  Vanadium. 
C.  Porlezza  and  A.  Donati  (Annali  Chim.  Appl., 
1927,  17,  3 — 14). — Application  of  the  method  em¬ 
ployed  previously  for  uranium  (this  vol.,  124, 184),  to 
mixtures  of  vanadium  pentoxide  with  silica  shows 
that,  for  the  region  of  the  arc  spectrum  from  4730  to 
3795  A.,  the  spectrographic  sensitiveness  of  vanadium 
is  greater  than  that  of  uranium,  two  of  the  lines  being 
visible  when  the  concentration  of  the  vanadium  is 
only  0-001  %.  Quantitative  application  of  the  method 
to  a  sample  of  Colorado  carnotite  containing  5-09%  of 
vanadium  pentoxide  gave  the  result  about  5%. 

T.  H.  Pope. 

Iodometric  determination  of  the  antimonic 
ion.  A.  Travers  and  Jotjot  (Compt.  rend.,  1927, 
184,  605 — 606). — The  determination  of  the  antimonic 
ion  according  to  the  reaction  Sb205+4HI=^Sb203-(- 
2I2-f-2H20  cannot  be  rendered  complete  by  the 
addition  of  excess  of  hydriodic  acid  (produced  by  the 
action  of  potassium  iodide  and  an  acid  solution  of 
antimonic  chloride),  since  the  compound 
SbCl3,3KI,T5H20  is  formed,  which  dissolves  in  the 
dilute  hydrochloric  acid  to  produce  a  brilliant  yellow 
colour  and  renders  the  titration  of  the  iodine  im¬ 
possible.  The  addition  of  tartaric  acid  to  form  tartar 
emetic  is  effective  but  slow.  The  addition  to  the 
solution  of  potassium  iodide  (about  five  times  the 
amount  required  for  the  reaction)  and  about  15%  of 
hydrochloric  acid  produces  the  complex  SbCL,a;HCI. 
This  inhibits  the  reversal  of  the  reaction  and  gives 
results  rapidly  and  in  good  agreement  with  the 
electrolytic  method.  Type  metal  may  be  attacked 
by  hydrochloric  acid  containing  13%  of  bromine. 

J.  Grant. 

Micro-determination  of  bismuth.  R.  Streb- 
inger  and  E.  Flaschner  (Mikrochem.,  1927,  5,  12 — 
15). — The  nitric  acid  solution  of  bismuth  nitrate  is 


treated  with  ammonia  until  a  faint  opalescence  is 
produced,  solid  pyrogallol  is  added,  and  the  mixture 
heated  for  15  min.  on  the  water-bath.  The  precipit¬ 
ate  is  collected  in  a  filter-tube,  washed  alternately 
with  water  and  benzene  to  prevent  creeping,  dried  at 
110°,  and  weighed  (cf.  Feigl  and  Ordelt,  A.,  1925,  ii, 
442).  A.  R.  Powell. 

Volumetric  determination  of  bismuth,  and 
rapid  gravimetric  determination  of  bismuth  in 
ores.  G.  G.  Reissatjs  (Z.  anal.  Chem.,  1927,  70, 
300 — 308). — Metallic  bismuth  is  precipitated  from 
its  sulphuric  acid  solution  by  means  of  zinc,  then 
dissolved  in  ferric  sulphate  solution  and  sulphuric 
acid,  and  the  ferrous  sulphate  formed  titrated  with 
permanganate.  Alternatively,  the  metal  may  be 
precipitated  from  solution  in  hydrochloric  acid,  not 
more  than  15  g.  of  bismuth  being  present  in  1000  c.c. 
of  solution,  by  boiling  with  copper  in  an  atmosphere 
of  carbon  dioxide,  the  reaction  being  :  BiCl3+3Cu= 
3CuCI+Bi.  The  cuprous  chloride  solution  is  then 
titrated  hot  with  potassium  bromate,  using  methyl- 
orange  as  indicator.  Instead  of  titrating  in  this  way, 
the  metallic  bismuth  may  be  dissolved  off  from  the  un¬ 
changed  copper  with  hot  30%  nitric  acid,  precipitated 
with  ammonium  phosphate,  and  weighed  as  bismuth 
phosphate.  The  advantage  of  these  methods  lies  in 
the  convenience  of  the  separation  from  lead. 

R.  CuTHtLL. 

Electrotitration  of  platinum  metals.  W.  D. 
Treadwell  and  M.  Zurcher  (Helv.  Chim.  Acta, 
1927,  10,  281— 285).— Experiments  have  been  per¬ 
formed  on  the  potentiometric  titration  of  solutions 
of  salts  of  the  platinum  metals  with  a  slightly  acid 
0-0IiV-titanous  chloride  solution.  With  a  solution 
of  palladous  chloride  containing  free  chlorine  there 
are  sharp  P.D.  changes  corresponding  with  the  con¬ 
version  of  the  free  chlorine  into  chloride  ion,  and  with 
reduction  to  the  metal.  If  auric  chloride  is  also 
present,  there  is  an  intermediate  change  due  to  the 
reduction  of  the  auric  ion  to  the  metal.  For  solutions 
containing  platinic  and  palladous  chlorides,  the  re¬ 
duction  of  the  two  metals  separately  is  not  indicated. 
The  curve  for  hydrochloroplatinic  acid  shows  the 
reduction  to  the  metal  clearly,  and  also  gives  some 
signs  of  the  reduction  to  the  platinous  state,  these 
latter  being  more  pronounced  if  an  alkali  iodide  is 
added  to  the  solution.  Auric  chloride  can  be  titrated 
in  presence  of  hydrochloroplatinic  acid  if  the  two  are 
present  in  comparable  amounts.  R.  Cuthill. 

Test  for  platinum.  F.  Durdik. — See  B.,  1927, 

193. 

Combustion  furnace  with  electric  heating. 
C.  Gastaldi  (Annali  Chim.  Appl.,  1927, 17,  82 — 83). — 
In  a  furnace  of  the  Heraeus  type  having  a  trough 
93  cm.  long,  the  use  of  three  movable  heating  elements 
with  a  total  length  of  76  cm.permits  of  the  regulation 
of  the  heating  of  the  combustion  tube.  T.  H.  Pope. 

Laboratory  gas-generating  apparatus.  WT.  R. 
Jewell  (Chem.  Eng.  Min.  Rev.,  1926,  19,  78). 

Chemical  Abstracts. 

Device  for  adjusting  the  levelling  bulb  on  a 
gas-analysing  apparatus.  A.  M.  McCollister  and 
C.  R.  Wagner.— See  B.,  1927,  127. 
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Electromagnetic  separator  for  laboratory  use. 
C.  J.  Ksanda.— See  B.,  1927,  144. 

Still  for  the  purification  of  mercury.  H.  S. 
Booth  and  N.  C.  Jones. — See  B.,  1927,  193. 

Nephelometric  apparatus.  H.  Kleinmann 
(Biochem.  Z.,  1926,  179,  301 — 303). — An  improve¬ 
ment  in  the  nephelometer  previously  described  (A., 
1923,  ii,  429)  is  effected  by  using  wider  glasses  which 
are  optically  matched.  J.  Pryde. 

New  type  of  thermometer  for  cryoscopy  of 
aqueous  solutions.  H.  Menzel  (Z.  Elektrochem., 
1927  ,  33,  63 — 69). — A  description  of  a  mercury-in¬ 
glass  thermometer  graduated  in  “  molar  degrees  ” 
(1  molar  degree  =1-860°),  designed  to  simplify  work 
on  cryoscopy  of  aqueous  solutions.  The  zero  is  fixed 
at  0°  and  the  scale  extends  from  +0-1  to  — 3-0  molar 
degrees.  The  construction,  calibration,  and  correc¬ 
tion  of  the  thermometer  are  discussed,  and  results 
obtained  with  aqueous  solutions  of  hydrogen  peroxide, 
potassium  chloride,  and  magnesium  chloride  are 
tabulated.  H.  J.  T.  Eelinoham. 

Sublimation  apparatus.  L.  Benveonin  (Ann. 
Chim.  Analyt.,  1927,  [ii],  9,  38 — 39). — The  metal  con¬ 
tainer  is  held  in  place  by  the  heating  plates  (copper 
plates  separated  by  asbestos)  and  the  weighed  watch 
glass  over  it  is  covered  by  a  refrigerator  with  a  con¬ 
cave  lower  surface  the  same  shape  as  the  watch- 
glass.  Two  screws  keep  the  apparatus  firmly  to¬ 
gether.  Heating  should  be  so  regulated  that  sublim- 
ation  is  complete  in  20  min.,  or  too  much  water  may 
condense  on  the  sides  of  the  watch  glass. 

D.  G.  Hewer. 

Apparatus  for  measuring  the  diffusion  of 
gases  and  vapours  through  membranes.  E.  E. 
Schumacher  and  L.  Ferguson  (J.  Amer.  Chem.  Soc., 
1927,  49,  427— 428).— The  membrane  is  held  in  a 
combined  mechanical  clamp  and  mercury  seal. 

S.  K.  Tweedy. 

Automatic  low-temperature  thermostat.  0. 
Maass  and  W.  H.  Barnes  (J.  Amer.  Chem.  Soc.,  1927, 
49,  360—363). — The  light  petroleum  cooling-bath 
previously  described  is  improved  by  the  addition  of  a 
simple  device  which  automatically  adds  liquid  air 
to  the  bath  when  necessary.  Any  temperature  be¬ 
tween  that  of  the  room  and  that  of  liquid  air  may  bo 
maintained  to  within  0-1°  or  less.  S.  K.  Tweedy. 

Simple,  automatic  cryostat.  A.  Simon  [with 

0.  Fischer,  R.  Glauner,  and  L.  Ehlino]  (Ber., 


1927,  60,  [JB],  568 — 576). — An  apparatus  is  figured 
and  described  by  means  of  which  any  desired  tem¬ 
perature  between  +20°  and  — 195°  may  be  main¬ 
tained  constant  over  a  long  period  by  means  of  a 
liquid  boiling  under  suitably  adjusted  pressure.  For 
temperatures  between  -f  20°  and  —30°,  ether  is  used, 
whereas  from  — 30°  to  — 70°  ammonia  is  employed. 
Methyl  chloride  can  be  used  to  —95°.  Acetone  and 
carbon  disulphide  are  unsuitable.  The  b.  p.-pressure 
curves  for  all  the  solvents  are  given.  H.  Wren. 

Thermal  properties  of  gases.  IV.  Apparatus 
for  determination  of  densities  of  co-existing 
vapour  and  liquid  phases.  E.  Cardoso.  V. 

Densities  of  co-existing  phases  of  sulphur  di¬ 
oxide.  E.  Cardoso  and  E.  Sorrentino  (J.  Chim. 
Phys.,  1927, 24,  65—76,  77 — 82). — IV.  The  apparatus 
consists  essentially  of  a  calibrated  capillary  tube  hav¬ 
ing  a  small  bulb  at  the  end  containing  a  piece  of  iron 
which  can  be  agitated  by  a  solenoid  outside;  the 
calibrated  capillary  is  sealed  on  to  ordinary  capillary 
tubing,  which  is  bent  into  the  form  of  a  U  some  distance 
from  the  calibrated  piece,  and  finally  terminates 
in  a  large  reservoir  fitted  with  a  three-way  tap.  Two 
such  systems  are  placed  side  by  side,  and  by  means  of 
the  taps  are  connected  to  the  same  gas  generating 
apparatus ;  by  taking  a  pressure  reading,  the  quantity 
of  gas  present  in  each  system  is  determined,  and  the 
mercury  is  then  brought  to  a  definite  point  on  the 
calibrated  capillary.  The  mercury  in  the  U -portions 
of  tubing  is  now  frozen  by  immersing  them  in  a  bath 
of  solid  carbon  dioxide  and  alcohol,  fluctuations  in  the 
position  of  the  mercury  meniscus  due  to  slight  tem¬ 
perature  variations  of  the  reservoir  thus  being  avoided. 
The  calibrated  capillaries  are  now  surrounded  by  a 
constant-temperature  bath,  and  the  volumes  of  liquid 
and  vapour  in  each  tube  read  off.  Then  if  P  and  Pl 
are  the  weights  of  substance  in  the  respective  tubes, 
V  and  V1  the  volumes  of  liquid,  and  v  and  vt  the 
volumes  of  vapour,  the  liquid  density  D~(vxP— 
vP,)j{vxV — vVx)  and  the  vapour  density  d~ 
{VP1^V1P)f(v1V- vVx). 

V.  The  densities  of  the  co-existing  liquid  and 
vapour  phases  have  been  determined  at  temperatures 
between  13-5°  and  157-3°,  and  the  rectilinear  diameter 
so  obtained  shows  no  sudden  point  of  inflexion  near 
the  critical  temperature,  as  previous  workers  have 
supposed,  but  only  a  very  slight  curvature.  By 
extrapolation,  the  critical  density  of  sulphur  dioxide 
is  found  to  be  0-5240^0-0005.  S.  J.  Grego. 


Mineralogical  Chemistry, 


Density  measurements  of  the  Tyrrhenian  Sea. 

J.  Thoulet  (Compt.  rend.,  1927,  184,  385—386).— 
Systematic  density  measurements  of  the  Tyrrhenian 
Sea  have  shown  the  existence  of  four  straits  com¬ 
municating  it  with  neighbouring  seas,  the  principal 
current  being  that  from  the  Strait  of  Gibraltar.  The 
Mediterranean  Sea  is  a  flooded  basin  the  bed  of  which 
consists  of  active  volcanic  material  constantly  pro¬ 
ducing  fresh  or  slightly  salt  water,  carbon  dioxide, 


and  sulphuric  acid.  The  carbon  dioxide  is  most 
abundant  on  the  bed  of  the  ocean.  J.  Grant. 

Fusion  of  diabase  with  calcium  carbonate. 
A.  S.  Ginsberg  and  X.  S.  Nirooosian  (Bull.  Acad. 
Sci.  Leningrad,  1926,  [vi],  679 — 696). — Various 

mixtures  of  diabase  from  Lake  Onega  with  calcium 
carbonate  have  been  fused  and  the  resulting  mass  has 
been  examined  on  solidification.  With  small  pro- 


336 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


portions  of  calcium  carbonate,  vitreous  masses  were 
obtained,  but  the  1  (carbonate)  :  3  (diabase)  mixture 
yielded  a  glassy  basio  mass  filled  with  inclusions  of 
acicular  diopside.  Further  increase  in  the  propor¬ 
tion  of  the  carbonate  resulted  in  the  crystallisation 
of  mclilite,  particularly  with  the  2  :  3  mixture ;  this 
corresponds  closely  in  composition  with  certain 
melilites  and  may  be  represented  as  a  mixture 
of  53-73%  akermanite,  27-97%  sarcolite,  17-06% 
geldcnite,  and  1-26%  enstatite.  With  the  help  of  the 
diagrams  of  Buddington  (A.,  1922,  ii,  155)  and  Scheu- 
mann  (Ccntr.  Min.,  1922,  612),  showing  the  relation 
between  the  optical  properties  of  melihtes  and  their 
compositions,  the  masses  obtained  give  data  agreeing 
closely  with  the  actual  constants  for  the  crystals 
developed.  Further  increase  in  the  proportion  of 
calcium  carbonate  to  diabase  in  the  mixture  leads  to 
the  formation  of  the  skeleton  form  of  melilite,  anorthite 
{?),  and  rosary-like  granules  of  a  highly  refractive 
mineral  of  olivine  character.  Commencing  with  the 
8  : 5  mixture,  the  fused  masses,  which  are  homo¬ 
geneous  liquids  at  1500°,  disperse  into  powder  on 
solidification,  the  possibility  of  the  formation  of  the 
y-modification  of  Ca2Si04  being  thus  indicated. 

Hence  enrichment  of  a  diabasic  magma  with  lime¬ 
stone  may  lead,  as  Daly  (“  Igneous  Rocks  and  their 
Origin,”  1914,  29)  suggests,  through  an  intermediate 
nepheline  phase,  which  reacts  with  augites  (cf .  Bowen, 
J.  Geol.,  1922,  30,  Suppl.  to  No.  6),  to  the  formation 
of  melilite  layers,  paragenetic,  and  in  nature  often  con¬ 
nected  with  nepheline  and  calcium  olivine  formations. 

T.  H.  Pope. 

Oxidation  of  sulphides.  F.  Carmichael  (Univ. 
Toronto  Studies,  Gcol.  Series,  1926,  29—36). — The 
amount  of  sulphur  and  metals  oxidised  when  pow¬ 
dered  minerals  (10  g.)  are  agitated  for  13  days  with 
water  (500  c.e.)  and  oxygen  (760  mm.,  2100  c.c.), 
expressed  as  a  percentage  of  the  original  mineral,  is 
polydymite  18-50,  chalcocite  0-65,  pyrrhotite  (Cream 
Hill  mine)  0-38,  troilite  0-37,  marcasite  0-29,  pent- 


landite  0-26,  pyrrhotite  (Hybla,  Ontario)  0-18, 
pyrite  0-13,  stibnite  0-07,  sphalerite  0-06,  ehalco- 
pyrite  0-02,  bornito  0-01,  galena  0-01. 

Chemical  Abstracts. 

Formulae  of  certain  Vesuvian  silicates.  G. 
CesAro  (Bull.  Acad.  roy.  Bolg.,  1926,  [v],  12,  350 — 
368). — The  analyses  of  chondrodite,  humite,  and 
clinohumite,  whilst  not  entirely  accounted  for  by  the 
mol.  formulae  hitherto  assigned,  may  be  explained  on 
the  assumption  that,  besides  MgF  and  Mg  Oil,  the 
group  Mg20  enters  into  the  mol.  composition. 
Analyses  of  nepheline  accord  with  the  assumption 
that  this  mineral  is  a  basic  metasilicate. 

C.  H.  D.  Clark. 

Corundum  rocks  of  Val  Sessera  (Biellese 
Foot-alps).  F.  Millosevich  (Atti  R.  Aecad.  Lincei, 
1927,  [vi],  5,  22— 31).— Tho  constitutions  of  various 

rocks  of  the  Biellese  district  are  described.  The 
white  veins  of  Monte  Foggia  consist  of  a  corundum 
plagioclaso  very  similar  to  plumasite  and  are  associ¬ 
ated,  besides  with  pyrites,  with  an  amphibole  gabbro 
containing  corundum  which  is  termed  sesseralite  and 
has  the  composition : 


SiO*. 

TiO,. 

Al2Os. 

Fo,03. 

FeO. 

MgO. 

4318 

0-51 

28-40 

0-98 

4-15 

4-07 

CaO. 

Na20. 

KjO. 

H40~. 

H,0+. 

Total. 

13-82 

3-07 

0-80 

0-27 

1-21 

100-40 

T.  H.  Pope. 


Pyrargyrite  and  proustite  from  Sarrabus 
(Sardinia).  M.  Fehoglio  (Atti  R.  Aecad.  Sci. 
Torino,  1926,  61,  357 — 363). — Pyrargyrite  from 
Sarrabus,  occurring  in  groups  of  blackish-grey  or  deep 
red  crystals  of  adamantine  metallic  lustre,  often 
embedded  in  calcite,  dv  5-80,  gave  on  analysis  : 
Ag  59-61,  S  17-89,  Sb  22-24,  As  0-15,  total  99-89%. 
Proustite  from  the  same  district,  found  in  vermilion 
crystals  associated  with  galena  and  calcite,  <f17  5-61, 
gave:  Ag,  65-35;  S,  19-49;  As,  14-99;  total  99-83. 
Crystallographic  measurements  were  made  on  both 
minerals.  T.  H.  Pope. 


Organic  Chemistry. 


Action  of  the  silent  discharge  in  olefines.  N.  J. 
Demjanov  and  N.  D.  Prianishntkov  (J,  Russ.  Phys. 
Chem.  Soc.,  1926,  58,  462 — 473).— Under  a  potential 
of  12,000 — 13  000  volts,  ethylene  yielded  a  yellow, 
mobile  oil,  0-8360,  n"  1-4580,  average  mol.  wt. 
215,  consisting  of  unsaturated  hydrocarbons,  from 
C,;HJ2  upwards,  which  reacted  with  bromine  and  dis¬ 
solved  in  concentrated  sulphuric  acid,  together  with 
saturated  compounds.  fsoButylene  gave  a  product 
of  mol.  wt.  140,  df  0-822,  n5'5  1-4730,  containing 
chiefly  the  hydrocarbons  C8H16  and  C13H,4,  with  a 
fraction  of  b.  p.  30 — 42°  consisting,  probably,  of  the 
compound  C5H10.  M.  Zvegintzov. 

Catalytic  hydrogenation  of  compounds  with 
conjugated  double  linkings.  G.  Vavon  and  M. 
Jakes  (Bull._  Soc.  chim.,  1927,  [iv],  41,  81—94).— 
A  more  detailed  account  of  work  already  published 
(A.,  1926,  934). 


Use  of  Grignard  reagents  in  attempted 
syntheses  of  asymmetric  allene  bases.  C.  D. 
Hurd  and  C.  N.  Webb  (J,  Amer.  Chem.  Soc.,  1927, 
49,  546—559). — 3-Pyridyl  methyl  ketone  is  obtained 
in  60%  yield  by  hydrolysis  of  ethyl  nicotinoacetate 
(cf.  Pinner,  A.,  1900,  i,  409;  1901,  i,  176).  When 
treated  in  ethereal  solution  with  magnesium  phenyl 
bromide,  it  yields  a-phenyl-a.-3-pyridylethylene,  b.  p. 
204 — 210723  mm.,  m.  p.  78 — 82°.  Treatment  of 
a-phenyl-a-p-tolylethylene  with  bromine  in  carbon 
disulphide  affords  p- bromo-ct-phenyl-a.-p-toliylethylem , 
b.  p.  195 — 202720  mm-  The  action  of  magnesium 
on  ethereal  p-bromo-a-phenyl-a-l-naphthylethylene, 
with  subsequent  addition  of  p-dimethylaminobenzo- 
phenono,  affords  a-phenyl-oc-l-naphthylethylene, 
together  with  unchanged  reactants  and  a  product, 
m.  p.  94 — 105°.  The  preparation  of  the  above  Grig¬ 
nard  reagent  is  greatly  accelerated  if  a  magnesium- 
copper  alloy  (12-75%  Cu)  is  substituted  for  the  pure 


ORGANIC  CHEMISTRY. 


337 


magnesium.  When  treated  with  3-pyridyl  methyl 
ketone,  the  Grignard  reagent  yields  y -hydroxy- 
tx-phenyl-a-l-naphthyl-y-S-pyridyl-Aa-butene,  m.  p. 
159 — 161°.  This  could  not  bo  dehydrated  by  heating 
at  160 — 170°,  and  the  action  of  acetic  anhydride 
afforded  a  mixture,  m.  p.  55 — 75°,  from  which  a 
definite  compound  could  not  be  isolated.  Preparation 
of  the  Grignard  reagent  from  fi-bromo-a-phenyl- 
a-p-anisylethylene  is  accompanied  by  the  formation  of 
aS-diphenyl-oS-di-p-anisyl-ArY-butadiem,  m.  p.  218-5 — 
219-5°.  Treatment  of  the  Grignard  reagent  with 
3-pyridyl  methyl  ketone  appears  to  yield  the  corre¬ 
sponding  vinylearbinol  or  its  dehydration  product, 
the  substituted  allene,  but  this  could  not  be  purified. 
6-Bromo-a-phenyl-a-p-toIylethylene  and  magnesium 
yield  analogously  a§-diphenyl-a8-di-p-tolyl-Aay-butadi- 
ene,  m.  p.  207 — 210°.  The  Grignard  reagent  does  not 
react  with  3-pyridyl  methyl  ketone.  Treatment  of 
cc-bromo-f2-phenyl-Aa-propene  with  magnesium  yields 
s-dimethyldiphenylbutacfiene,  a-phenyl-A°-propene, 
as-phenykaethylacetylene,  and  solid  products. 
P-Bromo-aa-diphenylethylene  and  magnesium  afford 
the  corresponding  Grignard  reagent  in  68%  yield. 

P.  G.  Willson. 

Derivatives  of  A“?<hexatriene.  C.  Pnfivosi 
(Compfi  rend.,  1927,  184,  458 — 460). — Phosphorus 
tribronude  reacts  with  A“<-hexadiene-yS-diol  to  form 
the  a^-dibromo-A^-hexadiene,  m.  p.  85°,  b.  p.  128°/ 
12  mm.,  described  as  the  ay-dibromide  by  Griner  (cf. 
A.,  1893,  i,  241).  Prom  the  dibromide,  a  diacetate, 
m.  p.  25°,  b.  p.  155°/12  mm.,  is  obtained,  and  this, 
on  hydrolysis,  gives  the  corresponding  glycol,  m.  p. 
106-5°,  b.  p.  161°/12  mm.  A^'-Hexatriene,  when 
brominated,  yields  the  above  dibromide  (cf.  Rom- 
burgh  and  Dorssen,  ibid.,  1906,  i,  722). 

B.  W.  Anderson. 

y-Phenylpropinene  and  the  preparation  of  true 
acetylenes  with  sodamide.  M.  Bourguel  (Bull. 
Soc.  chim.,  1927,  [iv],  41,  192 — 193). — A  reply  to 
Bert  and  Dorier  (this  vol.,  47).  The  lower  density 
recorded  by  the  author  for  y-phenylpropineno  (A., 
1923,  i,  430;  1925,  i,  770)  cannot  be  duo  to  con¬ 
tamination  with  unchanged  halogen  compound. 
Purification  by  means  of  the  copper  derivative  is 
unsatisfactory,  and  the  operation  is  unnecessary  if 
the  reaction  is  performed  in  a  solvent  (light  petroleum) 
which  commences  to  distil  at  100°/12  mm.  After 
decomposition  of  the  solid  reaction  product  with  ice, 
about  one  fifth  of  the  solvent  is  distilled  off  in  a 
vacuum.  The  hydrocarbon  is  then  liberated  and 
distilled  (b.  p.  63°/12  mm.).  A  third  hydrocarbon, 
dls  0-938,  which  is  also  regarded  as  a  true  phenyl- 
propinene,  has  recently  been  obtained. 

R.  Brightiian. 

Diacetylenic  acyclic  hydrocarbons,  C13H20  and 
C20H31.  M.  Lespieatt  (Compt.  rend.,  1927,  184, 
460 — 462). — An  ethereal  solution  of  magnesium  in 
heptamethylene  bromide  was  added  slowly  to  ethereal 

py  -  dibromo  -  A®  -  propene,  yielding  a  dibromide, 
CH2:CBr[CH2]s‘CBr:OH2,  b.  p.  180— 183716  mm., 
d21  1-274,  n  i-497.  Alcoholic  potassium  hydroxide 
converted  this  into  A^-tridecadi-inine,  b.  p.  115-5°/12 
mm.,  m.  p.  —2°  or  —3°,  dzl  0-8262,  n  1-454  (copper 
and  silver  compounds).  Distillation  of  the  tailings  of 
the  dibromide  yields  another  dibromide,  b.  p.  210°/12 


mm.  (impure),  from  which  a  diacetylenic  hydrocarbon, 
C20H31,  m.  p.  54 — 56°  ( silver  derivative),  was  obtained. 

B.  IV.  Anderson. 

Configurational  relationship  of  d-butan-p-ol 
to  d-lactic  acid.  P.  A.  Levene,  A.  Walti,  and 
H.  L.  Hauler  (J.  Biol.  Chem.,  1927,  71,  465—409).— 
d-Butane-ay-diol  (diphenylcarbamale,  m.  p.  127 — 129°, 
[a]u  -j- 53-24  in  alcohol),  gave,  with  hydrogen  iodide, 
a-iodobutan-y-ol,  b.  p.  58 — 60°/0-4  mm.,  and,  with 
hydrogen  bromide,  d-a-bromobutan-y-ol,  b.  p.  72 — 
76°/20  mm.,  [ajg  +2-53°.  The  iodo-derivative,  on 
reduction,  yielded  d -butan-$~ol,  b.  p.  99 — 104°, 
[«IS  +3-54°;  phenyl  carbamate,  in.  p.  62°,  Mo  +8-1° 
in  alcohol.  (Z-Butan-p-ol  gave  a  phenylcarbamate, 
m.  p.  64 — 65°,  Mo  —16-76°  in  alcohol.)  Since 
d-butane-ay-diol  has  already  been  shown  (A.,  1926, 
937)  to  be  configurationally  related  to  d-lactic  acid, 
the  latter  must  therefore  be  similarly  related  to 
d-butan-P-ol.  C.  R.  Harincton. 


Action  of  thionyl  chloride  on  polyhydric 
alcohols.  R.  SIajima  and  H.  Simantjki  (Proc.  Imp. 
Acad.  Tokyo,  1926,  2,  544 — 546). — By  gently  boiling 
ethylene  glycol  with  8  parts  of  thionyl  chloride  for 
15  hrs.  there  is  formed  glycol  sulphite,  b.  p.  169 — 
172°  or  64 — 66-5°/12  mm.,  and  a  little  ethylene 
dichloride.  ay-Dihydroxypropane  gives  under  the 
same  conditions  mainly  trimethylene  dichloride  and 
a  little  trimethylene  sulphite,  b.  p.  74 — 76°/14  mm. 
a-Monochlorohydrin  sulphite  (a-chloro-Py-propylene 
sulphite),  b.  p.  100°/16  mm.,  from  glycerol,  and 
t-erythritol  hydrogen  sulphite,  m.  p.  94 — 95°,  from 
i-erythritol,  are  described.  Z-Arabitol  and  d-duleitol 
give  chloroform-soluble  products  which  could  not  be 
isolated.  From  d-mannitol  there  is  obtained  in  good 
yield  a  solid  trisulphite, 


or,  in  the  presence  of  pyridine  after  1-5  hrs.,  telra- 
chlorohexylene  sulphite,  CGH8C14!S03,  m.  p.  50-5°, 
b.  p.  170 — 180°/4-6 — 6  mm.,  from  which  by  hydro¬ 
lysis  with  cold  sodium  carbonate  solution  is  obtained 
tetrachlorohexylene  glycol,  m.  p.  67 — 68°  (+0-5H2O), 
MU'*  +5-9°.  Inositol  is  unattacked  by  thionyl 
chloride  alone,  but  in  presence  of  pyridine  it  gives 
chloropenlahydroxyoyclohexane,  decomp.  248°,  tetra- 
chlorodihydraxy  cyclohexane,  m.  p.  186 — 187°,  and 
tri-  and  tetra-chloro-benzenes  and  -phenols. 

C.  Hollins. 

Aliphatic  polysulphides.  D.  Twiss  (J.  Amer. 
Chem.  Soc.,  1927,  49,  491 — 494). — Treatment  of 
potassium  O-ethyl  thiocarbonate,  in  ethereal  suspen¬ 
sion  or  concentrated  aqueous  solution,  with  sulphur 
dichloride  affords  ethyl  formate  trisulphide, 
S3(CS-OEt)2,  decomp.  120 — 125°.  Sulphur  mono- 
chloride  yields  similarly  the  tetrasulphide,  decomp. 
120 — 125°.  Potassium  O-ethyl  dithioearbonate  is 
converted  analogously  into  ethyl  thioformale  tri¬ 
sulphide,  decomp.  135°,  and  tetrasulphide,  decomp. 
135°.  Condensation  of  ethyl  chlorodithioformate 
■with  potassium  ethyl  trithiocarbonate  in  ethereal 
suspension  yields  ethyl  dithioformate  monosulphide, 
decomp.  100 — 110°,  whilst  oxidation  of  potassium 
ethyl  trithiocarbonate  with  iodine  (cf.  Welde,  A., 
1877,  ii,  314)  affords  the  disulphide,  decomp.  100 — 
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110°.  The  tri-  and  tetra-sulphides,  decomp.  100 — 
1 10°,  are  obtained  by  the  action  of  sulphur  dichloride 
and  monochloride,  respectively,  on  potassium  ethyl 
trithioearbonate.  All  the  above  sulphides  are  non- 
distillable  oils.  The  tri-  and  tetra-sulphides  of  ethyl 
formate  gradually  deposit  sulphur,  with  formation  of 
the  disulphide.  The  sulphides  of  ethyl  thioformate 
are  stable,  but  the  tri-  and  tetra-sulphide  are  slowly 
oxidised  in  air.  When  heated,  they  yield  carbonyl 
sulphide  and  O-ethyl  dithiocarbonate,  but  Debus’ 
observations  on  the  decomposition  of  the  disulphide 
(Annalen,  1852,  82,  253)  could  not  be  confirmed. 
The  solubility  of  the  sulphides  of  ethyl  dithioformate 
decreases  considerably  with  increase  in  the  number 
of  sulphur  atoms.  The  tri-  and  tetra-sulphides  are 
slowly  oxidised  by  air.  When  distilled  in  a  vacuum, 
the  tetrasulphide  yields  the  trisulphide  and  sulphur. 
The  remaining  sulphides  decompose  when  heated, 
mainly  with  formation  of  ethyl  polysulphides  and 
carbon  disulphide.  The  action  of  alcoholic  ammonia 
on  the  sulphides  of  ethyl  formate  yields  ammonium 
O-ethyl  thiocarbonate  and  ethyl  urethane.  The  ethjd 
thioformate  derivatives  yield,  similarly,  ammonium 
xanthate  and  xanthamide,  the  latter  then  yielding 
ammonium  thiocyanate.  The  dithioformate  deriv¬ 
atives  yield,  with  ammonia,  chiefly  ethyl  polysul¬ 
phides  and  ammonium  thiocyanate,  the  tetrasulphide 
yielding  the  trisulphide  intermediately. 

F.  G.  Willson. 

Compounds  of  bivalent  carbon.  II.  Sodium- 
oxyethoxymethylene  and  carbon  monoxide  di- 
ethylacetal  [diethoxymethylene].  H.  Scheibler 
(Ber.,  1927,  60,  [I?],  554—557;  cf.  A.,  1926,  711). — 
Contrary  to  the  observations  of  Adickes  (this  vol.,  228), 
the  product  of  the  action  of  ethyl  formate  on  sodium 
ethoxide  is  not  a  uniform  substance,  CH(0Et)2’0Na, 
but  a  mixture  of  this  compound  with  sodiumoxy- 
ethoxymethylene  and  unchanged  sodium  ethoxide, 
which  by  alternate  treatment  with  ethyl  formate  and 
evacuation  at  40°  loses  alcohol  and  yields  homogeneous 
sodiumoxyethoxymethylene,  characterised  by  hydro¬ 
lysis  to  carbon  monoxide,  sodium  hydroxide,  and 
ethyl  alcohol.  The  compound  is  transformed  by 
ethyl  bromide  into  ethylene,  carbon  monoxide,  and 
ethyl  alcohol.  Its  transformation  into  diethoxy¬ 
methylene  by  the  successive  action  of  phosphoryl 
chloride  and  sodium  ethoxide  ( loc .  cit.)  depends  on 
the  presence  of  hydrogen  chloride  in  the  former  reagent 
and  a  sufficient  interval  before  the  use  of  the  second 
reagent.  Pine  phosphoryl  chloride  followed  immedi¬ 
ately  by  sodium  ethoxide  converts  sodiumoxyethoxy¬ 
methylene  into  ethyl  phosphate.  Adickes’  observ¬ 
ation  that  the  “  primary  product  ”  [  ?CH(0Et)2-0Na, 
see  above]  is  converted  by  water  into  diethoxy¬ 
methylene  could  not  be  confirmed.  H.  Wren. 

Preparation  of  tsopropylidene  ethers  by  means 
of  acetone  and  zinc  chloride.  H.  O.  L.  Fischer 

and  C.  Taube  (Ber.,  1927,  60,  [B],  485— 490).— A 
solution  of  anhydrous  zinc  chloride  in  dry  acetone 
may  frequently  be  used  with  advantage  for  the 

preparation  of  tsopropylidene  ethers.  It  possesses 
surprising  solvent  power  towards  hydroxy-compounds, 
and  may  be  used  at  the  ordinary  temperature  or  at 
the  b.  p.  Isolation  of  the  product  aSords  no  difficulty 


if  the  ether  is  insoluble  in  water,  but  is  not  easy  when 
this  is  not  the  case,  and  the  compound  dissolves  with 
difficulty  in  organic  media;  removal  of  the  zinc 
chloride  from  its  acetone  solution  by  ammonia  or 
pyridine  is  then  helpful.  Ethers  prepared  in  this 
manner  are  more  stable  than  those  obtained  with  the 
aid  of  acids.  isoPropylidene  ethers  of  dihydroxy- 
acetone,  mandelic  and  quinic  acids,  mannitol, 
lsevulose,  and  galactose  are  readily  prepared,  but  the 
behaviour  of  dextrose  is  abnormal.  With  the  tartaric 
acids,  acetone  gives  compounds, 

•CMe2-0>CH.CH<C0-0  (cf  Willstatter  and 
O — CO  0 — CMe, 

Konigsberger,  A.,  1923,  i,  1172),  that  from  the  a'-aciu 
having  m.  p.  102°,  [a]1’  +63-3°  in  s-tetrachloroethane, 
from  the  Z-acid  m.  p.  102°,  [a]19  — 62-6°  in  s-tetra- 
chloroethane,  from  the  r-acid,  m.  p.  88-5°,  and  from 
the  meso-acid,  m.  p.  96 — 97°,  Dihydroxyacetone  is 
readily  isolated  from  technical  glycerose  by  means  of 
the  reagent.  H.  Wren. 

Ethers  of  diacetone  alcohol.  A.  Hoffman  (J. 
Amer.  Chem.  Soc.,  1927,  49,  530— 535).— Ethers  of 
diacetone  alcohol  are  obtained  as  the  result  of  a 
reversible  addition  of  alcohol  to  the  double  linking 
of  mesityl  oxide  when  mixtures  of  mesityl  oxide,  an 
alcohol,  and  a  mineral  acid,  preferably  sulphuric  acid, 
are  kept  for  10  days  at  the  ordinary  temperature. 
They  are  isolated  by  neutralisation  of  the  reaction 
mixture,  followed  by  distillation.  Their  probable 
constitution  is  CMe2(OR)*CH2Ac.  The  following  are 
described  :  methyl  diacetone  ether,  b.  p.  155 — 157°/ 
760  mm. ;  ethyl,  b.  p.  164 — 166°/760  mm.  (oxime, 
b.  p.  10377  mm. ;  semicarbazone,  m.  p.  163 — 164°) ; 
propyl,  b.  p.  182 — 183°/760  mm.  ( semicarbazone ,  m.  p. 
139 — 140°);  butyl,  b.  p.  19S — 199°/760  mm.,  b.  p. 
81 — 84° /7  mm.  ( semicarbazone ,  m.  p.  134 — 135°) ; 
iaobutyl,  b.  p.  85 — 87°/15  mm.  ( semicarbazone ,  m.  p. 
145°) ;  iso  amyl,  b.  p.  85 — 88°/6  mm.  ( semicarbazone , 
m.  p.  142 — 143°);  and  benzyl  diacetone  ether,  b.  p. 
153 — 157712  mm.  (semicarbazone,  m.  p.  138 — 139°). 
Reduction  of  ethyl  diacetone  ether  in  ethereal  solution 
with  sodium  and  aqueous  boric  acid  affords  S -ethoxy- 
S-methyl-n-pentan-fi-ol,  b.  p.  160 — 173°,  0-868, 

which  could  not  be  further  purified,  and,  when  heated 
with  concentrated  sulphuric  acid,  yields  S-methyl- 
AW-pentadiene.  Oxidation  of  butyl  diacetone  ether 
with  cold  aqueous  hypobromite  affords  chiefly 
$-butozyisovaleric  acid,  b.  p.  140 — 143°,  eZ20  1-053. 

F.  G.  Willson. 

Reactivity  and  stability  of  linking  of  organic 
radicals.  II.  Hydrolysis  of  esters,  addition  of 
hydrogen  sulphide  to  nitriles,  and  conversion  of 
alkyl  chlorides  into  ethers.  K.  Kindler  [with  A. 

Treu  and  W.  FiiRST]  (Annalen,  1927,  452,  90 — 120 ; 
cf.  this  vol.,  55). — An  extension  of  previous  work. 
New  members  are  added  to  the  series  of  comparative 

radical  tenacities  as  measured  by  the  rate  of  hydro¬ 
lysis  of  substituted  benzoic  esters;  the  tenacity  of 
X-CeH4  to  COjjEt  increases  as  X  is  changed  thus  : 
p-Cl<  m-MeO  <p-Ph  <  H  <p-MeS  <p-Me  <  p-Et  < 
3 : 4-011,0,  <p-MeO.  The  value  for  the  radical 
p- diphenyl  agrees  well  with  that  found  by  Schonberg 
(A.,  1925,  i,  557).  The  tenacity  of  m-MeO’C6H4  is 
very  much  less  than  that  of  p-MeO*C6H4.  The  great 
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variations  in  the  recorded  relative  tenacities  of  methyl  ture  of  AA-doeosenecarboxylic  acid  and  A^-docosene- 
and  ethyl  (Meerwein,  A.,  1920,  i,  2;  Skraup  and  carboxylic  acid  (cf.  Mascarelli,  A.,  1917,  i,  195). 
Moser,  ibid.,  1922,  i,  574;  cf.  von  Braun,  ibid.,  1924,  From  the  yields  of  the  oxidation  acids,  the  two  acids 
i,  632}  are  probably  due  to  the  difference  in  nature  of  are  apparently  present  in  approximately  equal 
the  groups  to  which  they  are  attached.  The  present  amount.  Apparent  homogeneity  is  also  found  in 
results  agree  with  those  of  von  Braun;  in  both  certain  derivatives  of  woerucic  acid  ( methyl  ester, 
methods  a  negative  group  is  used.  m.  p.  24 — 26°,  resolidifying  at  22°;  ethyl  ester,  b.  p. 

The  tenacity  of  substituted  alkyl  radicals  towards  243°/8  mm, ;  anilide,  m.  p.  77 — 78-5° ;  p-toluidide, 
C02Et  increases  in  the  order  PbrCH2<Me<  m.  p.  85 — 86°;  zinc  salt,  m.  p.  109°).  The  dibromo- 
Ph-[CH2]2<Et<Ph-[CH2]3<Pra ;  in  the  substituted  derivative,  however,  has  the  appearance  of  a  mixture, 
aromatic  series,  -  Cl  •  C  6  H ,  ■  CH,  <  p  -  Me  0  •  C  G  H4  •  CH,  <  and  the  m.  p.  is  not  sharp  (cf.  Macbeth  and  Stewart, 
P:CbC0H.1-[CH2]2<p-MeO-CriH1-[CH2]2.  A  table  "  is  P.,1912,18,68).  M.  Clark:. 

given  showing  the  effect  of  the  various  substituents 

of  the  original  series  on  the  tenacity  of  Ph,  Ph-CH2,  Synthesis  of  0-,  i-,  k-,  X-,  and  g-hydroxystearic 
Ph-[CH2]2,  and  Ph-CHICH  towards  C02Et.  This  acids.  C.  G.  Tomecko  and  R.  Adams  (J.  Amer. 
effect  is  greatest  with  benzoic  esters,  least  with  Chem.  Soc.,  1927,  49,  522 — 530). — A*- Undecenoyl 
phenylacetic  esters;  the  same  order  in  the  series  bromide,  b.  p.  103°/4  mm.,  nf,  1-4638,  1-0295, 

holds  for  all  four  types.  obtained  by  treating  the  corresponding  alcohol  with 

When  the  tenacity  towards  C02Et,  determined  by  phosphorus  tribromide  in  toluene,  is  converted, 
hydrolysis,  is  compared  with  that  towards  CN,  deter-  successively,  into  the  nitrile,  b.  p.  117 — 119°/4  mm., 
mined  by  addition  of  hydrogen  sulphide,  or  towards  riu  1-4462,  c£g  0-8405,  and  A«-dodecenoic  acid,  b.  p. 
Cl,  determined  by  conversion  into  an  ethoxy-derivative  143 — 144°/3  mm.,  nf  1-4510,  df,  0-9030  ( methyl  ester, 
by  sodium  ethoxide,  the  same  order  again  holds.  The  b.  p.  121— 123°/3  mm.,  1-4414,  d§  0-8805). 
effect  of  substituents  is  much  greater  with  chlorides.  Ozonisation  and  subsequent  hydrolysis  of  the  ester 
The  increasing  tenacity  of  alkyl  radicals  is  com-  affords  methyl  A‘-aldehydodecoate,  nf,  1-4430,  d10  0-9594 
pared  with  the  decreasing  dissociation  constants  of  ( semicarbazone ,  m.  p.  114 — 115°).  Treatment  of 
the  corresponding  acids,  and  that  of  aryl  radicals  with  ethyl  sodiomalonate  with  undecenoyl  bromide  yields 
the  increasing  dissociation  constants  of  the  phenols.  ethyl  AK-undecenoylmalonate,  b.  p.  154°/2  mm.,  nf, 
Velocity  coefficients  for  hydrolysis  by  about  N/4,0-  1-4450,  df  0-9411,  from  which  the  corresponding 

sodium  hydroxide  were  determined  for  the  following  acid,  m.  p.  112—113°,  is  obtained  on  hydrolysis, 
ethyl  esters  ;  w-methoxybenzoate ;  p -methylthiol-  When  heated  at  150°,  the  latter  loses  carbon  dioxide, 
benzoate,  m.  p.  28°  (corr.),  b.  p.  168°/15  mm. ;  p -ethyl-  with  formation  of  AK-tridecenoic  acid,  m.  p.  38 — 39°, 

benzoate,  b.  p.  129 — 130°/15  mm.,  p-phenylbenzoate,  b.  p.  192°/20  mm.,  b.  p.  162°/3  mm.,  from  the  methyl 

acetate,  propionate,  butyrate,  valerate,  hexoate,  ester  of  which,  b.  p.  133°/3  mm.,  nf  1-4438,  d%  0-8819, 
heptoate,  octoate,  phenylacetate,  p-mcthoxyphenyl-  methyl  K-aldehydoundecoate,  m.  p.  16°,  b.  p.  154°/5  mm., 
acetate,  p-clilorophenylacetate,  p-nitrophenylacetate,  riD  1-4458,  0-9504,  is  obtained  through  the  ozonide. 

P-phenylpropionate,  p-p-methoxyphenylpropionate,  Synthesis  of  the  following  methyl  hydroxystearates 
b.  p.  165°/14  mm.,  [3-3 : 4-methylenedioxyphenyl-  was  effected  by  condensing  the  above  aldehydo- 
propionate,  $-p-chlorophenylpropionate,  b.  p.  158- —  esters  with  Grignard  reagents  according  to  the 
159°/15  mm.,  y-phenylbutyrate,  cinnamate,  o-  and  method  of  Roller  and  Adams  (A.,  1926,  712),  the 
jj-methoxyeinnamates,  3  : 4-methylenedioxycinnam-  corresponding  acids  being  obtained  by  hydrolysis  : 
ate,  p-methylcinnamate,  0-  and  p-chlorocinnamates,  0 -hydroxy stearic  acid,  m.  p.  74 — 75°  ( methyl  ester, 
0-,  m-,  and  n-nitrocinnamatcs.  m.  p.  45 — 46°,  b.  p.  212 — 216° /4  mm.) ;  i-hydroxy- 

Velocity  coefficients  are  given  for  the  addition  of  stearic  acid,  m.  p.  81- — 82°  ( methyl  ester,  m.  p.  53 — 

hydrogen  sulphide  to  phenylacetonitrile,  (3-phenyl-  54°,  b.  p.  213— 217°/4  mm.) ;  K-hydroxyslearic  acid, 
propionitrile,  y-pkenylbutyronitrile,  p-chlorophenyl-  m.  p.  76—77°  ( methyl  ester,  m.  p.  49 — 50°,  b.  p.  204 — 
acetonitrile, propionitrile,butyronitrile.  y-Phenylthiol-  206°/4  mm.);  X-hydroxystearic  acid,  m.  p.  78 — 79° 
butyramide,  m.  p.  62°  (corr.),  p-chlorophenylthiolacet-  { methyl  ester,  m.  p.  50 — 51°,  b.  p.  202 — 204°/4  mm.) ; 
amide,  m.  p.  128 — 129°  (corr.),  and  thiolbutyramide,  and  \i-hydroxystearic  acid,  m.  p.  77 — 77-5°  ( methyl 
a  reddish-brown  oil,  arc  described.  ester,  m.  p.  52 — 52-5°,  b.  p.  185 — 189°/2  mm.). 

Velocity  coefficients  are  given  for  the  replacement  ra-Nonyl  alcohol,  b.  p.  205 — 207°,  obtained  by  redue- 
of  chlorine  by  ethoxyl  by  means  of  sodium  ethoxide  tion  of  n-nonaldehydc,  yields  n-nonyl  bromide,  b.  p. 
(cf.  von  Braun,  loc.  cit .)  in  benzyl,  p-chlorobenzyl,  88°/4  mm.,  nf,  1-4533,  df  1-0183,  when  boiled  with 
(3-phenylethyl,  and  y-phenylpropyl  chlorides.  concentrated  hydrobromic  and  sulphuric  acids. 

E.  W.  Wignall.  F.  G.  Willson. 

isoErucic  acid.  T.  J.  Mirchandani  and  J.  L.  Optically  active  compounds  of  aluminium. 
Simonsen  (J.C.S.,  1927,  371— 378).— Oxidation  of  W.  Wahl  [with  M.  Andersin]  (Bcr.,  1927,  60,  [A], 
ethyl  jsoerucate  with  ozone  yields  a  complex  product  399— 406) —The  conception  that  aluminium  com- 
in  which  the  dibasic  acids  present  are  identified  as  pounds  are  complex  substances  and  not  double  salts 
deeane-cw-dicarboxylic  acid  and  dodecane-a^-di-  is  established  by  the  isolation  of  them  in  optically 
carboxylic  acid.  These  acids  are  also  obtained  active  forms. 

together  with  n-octoic  acid  when  methyl  isoerucate  The  water  content  of  ammonium  and  potassium 
is  oxidised  in  acetone  solution  with  potassium  per-  aluminotrioxalates,  [A1(C20.1)3]R„  cannot  be  estab- 
manganate.  Hence  isoerucic  acid  is  a  non-homo-  lished  analytically  on  account  of  the  readiness  and 
geneous  substance,  consistmg  of  an  inseparable  mix-  irregularity  of  tlicir  efflorescence.  Treatment  of  a 
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cold,  saturated  solution  of  the  ammonium  salt  with 
a  similar  solution  of  strychnine  sulphate  or  nitrate 
leads  to  the  separation  of  strychnine  aluminotrioxalate, 
[A1(C201),](H,C21H2202N2)3,12H20,  [M]0  -281°  in 
water.  Attempts  to  separate  this  salt  into  fractions 
of  differing  specific  rotation  by  crystallisation  from 
hot  water  failed,  owing  to  such  extensive  racemisation 
that  the  first,  sparingly  soluble  fraction  was  optically 
inactive.  The  end  is,  however,  attained  by  fractional 
extraction  with  water,  whereby  the  extreme  values 
observed  for  the  strychnine  salts  of  the  Z-  and  d- acid 
are  [M ]D  —281-2°  and  +173-1°.  When  preserved  in 
the  solid,  moist  condition,  the  preparations  undergo 
marked  racemisation.  The  strychnine  salts  are 
transformed  into  the  corresponding  ammonium  salts 
by  trituration  with  the  calculated  quantity  of  ammon¬ 
ium  iodide  and  a  little  water,  filtration  of  the  strych¬ 
nine  hydriodide,  and  addition  of  the  filtrate  to  a 
large  excess  of  absolute  alcohol.  The  highest  value 
of  [Jf]D  observed  for  the  dextrorotatory  salt  is  +81-2° ; 
in  aqueous  solution,  the  salt  suffers  autoracemisation. 

H.  Wren.' 

Thermal  decomposition  of  heterocyclic  oxygen 
rings.  M.  D.  Tilitciieev  (J.  Russ.  Phys.  Chem. 
Soc.,  102G,  58,  447—461;  cf.  A.,  1923,  i,  1173). — 
Tho  thermal  decomposition  of  glyceryl  oxalate  gives 
a  60%  yield  of  allyl  alcohol,  and  no  trace  of  cyclo- 
propanol.  Ethylene  succinate  gives  mainly  succinic 
anhydride  and  acetaldehyde,  with  some  ethylene  and 
carbon  dioxide  (38%).  Trimethylene  oxalate,  m.  p. 
82 — 84°,  prepared  in  78%  yield  by  cautiously  heating 
methyl  oxalate  and  trimethylone  glycol,  is  converted 
by  distillation  in  a  vacuum  into  an  isomeride,  m.  p. 
186 — 187°.  It  decomposes  when  heated  at  240 — 
265°,  evolving  46%  of  carbon  dioxide  and  54%  of 
carbon  monoxide.  The  residue  contained  propalde- 
hyde,  acraldehyde,  and  trimethylene  glycol.  Ethylene 
malonaie,  prepared  in  95%  yield  as  an  oil  by  heating 
ethyl  malonato  with  ethylene  glycol,  passes  on  dis¬ 
tillation  in  a  vacuum  into  a  solid  isomeride,  m.  p. 
159 — 100°.  At  205°  it  yields  carbon  dioxide  (48%), 
acetaldehyde,  ethyl  acetate,  ethylene  acetate,  and 
an  unidentified  ester,  b.  p.  148 — 153°/4  mm.,  d\ 
1-2033,  1-4681.  If  the  decomposition  took  place 

at  225 — 240°,  a  solid  product,  C0H10O5,  m.  p.  108 — 
108-5°,  was  also  obtained.  M.  Zveqintzov. 


Preparation  of  crystalline  d-talonic  acid. 
0.  F.  Hedenburg  and  L.  H.  Cretcher  (J.  Amor. 
Chcm.  Soc.,  1927,  49,  478 — 481). — cZ - G ala ctonolactone 
monoliydrate  (SO  g.),  pyridine  (30  g.),  and  water 
(500  c.c.)  are  heated  in  a  closed  vessel  at  100°  for 
115  hrs.,  whereby  galactonic  and  talonic  acids  are 
obtained,  which  arc  separated  from  one  another  as 
their  cadmium  salts.  Pure  cZ-talonic  acid  has  m.  p. 
125°,  and  crystallises  with  0-5H20.  It  has  [a]u 
+  16-73°  in  freshly- prepared  4%  aqueous  solution, 
changing  to  — 21-57°  in  240  hrs.,  when  the  solution 
contains  28%  of  acid,  the  remainder  being  present 
as  the  lactone,  [a]D  —41°.  Tho  phenylhydrazide  has 
m.  p.  159°,  !>])?  —25-43°  (cf,  Levene  and  Meyer,  A., 
1917,  i,  631).  F.  G.  Willson. 


Lactone  formation  of  lacto-  and  malto-bionic 
acids  and  its  bearing  on  the  structure  of  lactose 
and  maltose.  P.  A.  Levene  and  H.  Sobotka  (J. 


Biol.  Chem.,  1927,  71,  471- — 475). — Both  laoto-  and 
malto-bionic  acids  when  preserved  in  aqueous  solution 
showed  a  small  increase  in  specific  rotation  which 
was  complete  in  2 — 3  hrs.,  and  the  titration  values 
remained  constant.  In  view  of  the  results  of  Levene 
and  Simms  (A.,  1926,  1025),  this  indicates  that  these 
acids  form  only  lactones  with  six-membered  rings. 
Support  is  therefore  afforded  to  tho  view  that  in 
lactose  and  maltoso  the  8-position  is  occupied  by  the 
linking  between  the  two  hexoscs. 

C.  It,  Harlngton. 

Synthesis  of  a-bromoaldehydes.  A.  Kirrmann 
(Compt.  rend.,  1927,  184,  525 — 527). — The  author 
considers  that  the  products  obtained  by  Nef  (A.,  1905, 
i,  6)  and  Etard  (ibid.,  1892,  809)  were  impure.  The 
method  now  used  consists  in  brominating  the  mcthyl- 
or  ethyl-acetals  by  phosphorus  dibromotrichloride, 
CH2R-CH(OR')2  +  2PCl3Br2  — ->  CHRBr-CHO  + 
2R'Br  +  HBr  +  P0C13  +  PCL.  In  tho  case  of 
propaldehyde  and  butaldehydo,  the  mam  reaction 
is  accompanied  by  the  formation  of  aa-dibromo- 
aldehydes,  and  isolation  is  difficult,  but  the  higher 
acetals  react  more  smoothly.  In  general,  the  methyl- 
acetals  are  unstable  and  regenerate  the  unbrominated 
aldehyde.  Ethyl  bromide  was  isolated  in  the  case 
of  the  cthylacetals. 

The  a-bromoaldehydes  are  colourless  liquids,  wrhich 
may  be  kept  for  some  time  without  darkening,  form 
hydrogen  sulphite  compounds,  and  give  Schiff’s  reaction. 
The  following  are  described,  and  densities  and  mole¬ 
cular  refractions  are  given :  cc-bromopropaldehyde, 
b.  p.  109 — 110°,  or  52— 54°/80  mm.  (cf.  Ncf,  loc.  cit.) ; 
a-bromo-n-butaldehyde,  b.  p.  33°/15  mm. ;  a.-bromo- 
n-valeraldehyde,  b.  p.  49°/12  mm. ;  cc-bromoisovaleralde- 
hyde,  b.  p.  43—44714  mm. ;  a-bromo-n-hepta Idehyde , 
b.  p.  80711  mm.  J,  M.  Gulland. 


Crystalline  glyceraldehyde  and  its  trans¬ 
formation  into  dihydroxyacetone.  H.  O.  L. 
Fischer,  C.  Taube,  and  E.  Baer  (Bcr.,  1927,  60, 
[B],  479 — 485). — Bimolecular  glyceraldehyde  is  trans¬ 
formed  in  boiling  pyridine  into  dihydroxyacetone,  the 
highest  yield  observed  being  49%.  The  reaction  is 
most  readily  explained  by  assigning  to  the  aldehyde 

the  constitution  |'^,^^^>CH-CII2-0H )  .  This 

conception  is  in  harmony  w-ith  the  behaviour  of  the 
crystalline  aldehyde  when  distilled  in  a  high  vacuum, 
vrith  the  non-suecess  attending  attempts  to  trans¬ 
form  it  into  its  isopropylidenc  ether,  with  the  difficulty 
with  w-hich  it  adds  hydrocyanic  acid,  and,  in  par¬ 
ticular,  with  tho  indifference  of  its  acetate  towards 
phcnylhydrazine.  In  contrast  with  the  aldehyde, 
the  corresponding  acetal  reacts  readily  with  acetone 
in  presence  of  copper  sulphate.  Lactaldehyde  does 
not  appear  to  be  isomerised  to  hydroxyacetone  in 
pyridine  solution. 

The  following  compounds  are  described  :  dibenz- 
oxyacetone,  m.  p.  120-5°,  and  its  phenylhydrazon e, 
m.  p.  69 — 70°;  di-p-nitrobenzozyacetone,  m.  p.  197*5° 
(decomp.) ;  dibenzoale,  m.  p.  231°,  di-p-nitrobenzoate, 
in-  P-  247°,  and  diacetate,  m.  p.  154°,  of  bimolecular 
glyceraldehyde ;  glyceraldehyded iethylacetal  isopropyZ- 

idene  ether,  ^^)>CH-CH(°Et)2,  b.  p.  90- 
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91°/20  mm., 
aldehyde  acetate, 


0-9897,  »"  14208;  bimolecular  lact- 


(2^>oh-°H 


m.  p.  185-5°. 
H.  Week. 


Dioxinies.  XXXIX.  G,  B.  Semeria  and  B. 
Bocca  (Atti  R.  Accad,  Sci.  Torino,  1926,  61,  364 — 
376). — See  this  vol.,  135. 


Optical  enantiomeride  of  natural  rharrmose. 
E.  Votocek  and  F.  Valentin  (Chem.  Lisby,  1927, 
21,  7 — 10). — See  A.,  1926,  940. 

Oxidative  decomposition  of  dextrose.  B. 
Rleyer  and  W.  Braun  (Biochom.  Z.,  1927,  180, 
105 — 116). — Dextrose  (1  mol.),  when  oxidised  in 
alkaline  solution  with  sodium  p-toluenesulphon- 
chloroamide,  uses  eight  equivalents  of  oxygen  and 
gives  rise  to  2  mols.  of  acetic  acid  and  2  mols.  of 
carbon  dioxide.  It  is  supposed  that  1  mol.  of  dextrose 
is  decomposed  hydrolytically  into  2  mols.  of  methyl- 
glyoxal,  which  on  oxidation  gives  2  mols.  of  pyruvic 
acid,  and  on  further  oxidation  2  mols.  each  of  acetic 
acid  and  carbon  dioxido,  P.  W.  Clutterbuck. 


Role  of  heavy  metals  in  the  autoxidation  of 
sugars.  H.  A.  Krebs  (Biochem.  Z.,  1927,  189, 
377 — 394). — The  rate  of  oxidation  of  lsevulose  by 
oxygen  in  feebly  alkaline  solution  is  much  greater 
in  ammoniacal  solution  than  in  phosphate  or  hydrogen 
carbonate  solutions  of  the  same  hydroxyl-ion  con¬ 
centration.  The  velocity  is  proportional  to  the  con¬ 
centration  of  Itevulose,  ammonia,  and  hydroxyl  ions, 
but  is  independent  of  the  partial  pressure  of  oxygen. 
The  rate  is  mcreased  as  much  as  tenfold  by  the 
addition  of  salts  of  calcium  and,  to  a  less  extent,  of 
strontium  or  barium.  Heavy  metal  salts  (those  of 
copper  and  manganese  being  the  most  effective) 
accelerate  the  autoxidation  and  hydrocyanic  acid, 
pyrophosphate  and  hydrogen  sulphide  inhibit  it. 
The  effects  of  calcium  and  of  the  heavy  metals  are 
additive.  Dextrose,  mannose,  galactose,  and  maltose 
are  subject  to  the  same  effects  at  loss  rapid  rates. 
The  oxidation  of  sugars  in  faintly  alkaline  solution 
is  attributed  to  the  catalytic  activation  of  oxygen 
by  traces  of  heavy  metals.  R.  K.  Cannan. 

Behaviour  of  sugars  in  alkaline  solution.  II. 
Dextrose  and  sodium  hydroxide.  J.  Groot 
(Biochem.  Z.,  1927,  180,  341 — 352). — The  velocity 
constants  for  the  rate  of  decline  of  optical  rotation 
of  dextrose  in  solutions  of  sodium  and  of  potassium 
hydroxides  are  of  the  same  order,  increasing  with  the 
concentration  of  alkali  up  to  a  maximum  value 
corresponding  with  the  presence  of  alkali  and  dextroso 
in  approximately  molecular  proportions.  Tho  tem¬ 
perature  coefficient  of  the  maximum  velocity  constant 
is  4-13  for  a  rise  of  temperature  of  10°.  The  immedi¬ 
ate  depression  in  the  rotation  of  dextrose  produced 
by  increasing  concentrations  of  these  hydroxides  also 
attains  a  maximum  value  for  molecular  proportions 
of  dextrose  and  alkali,  when  it  amounts  to  22%  of 
the  rotation  of  dextrose  in  neutral  solution.  The 
acid  dissociation  constant  of  dextrose  has  been 
determined  electrometrically  as  8-6  xlO-13.  It  is 
shown  that  the  velocities  above  studied  were  directlv 
proportional  to  the  concentration  of  metallic  gluoosate 
present.  It  is  suggested  that  the  effects  of  alkali  on 


dextroso  may  be  attributed  to  enolisation  of  the 

glucosatc  molecule.  R.  K.  Gannas. 

Crystallisation  of  sucrose.  I.  A.  Kttkharenko 
and  M.  E.  Vebkentin  (Zapiski  [Russia],  1926,  3, 
244 — 254). — At  a  supersaturation  lower  than  the 

critical  (which  is  1-027,  1-031,  and  1-030  for  0-5,  1-0, 
and  2-0%  of  calcium  chloride,  respectively),  calcium 
chloride  is  a  negative  paralyser,  the  speed  of  crystall¬ 
isation  increasing  with  the  concentration  of  calcium 
chlorido  in  the  mother-liquor.  At  supersaturation 
above  the  critical  point,  calcium  chloride  is  a  positive 
paralyser.  Chemical  Abstracts. 

Saponin  and  allied,  substances.  XVII. 
Gypsophila  saponin  and  its  hydrolysis  products. 
Gypsogenin  and  saccharides.  A.  W.  van  der 
Haar  (Rec.  trav.  chim.,  1927,  46,  85 — 96). — Electro- 
dialysis  of  Gypsophila  saponin  by  the  method  of 
Kofler  and  Dafert  (ef.  B.,  1924,  73)  yields  free  saponin 
together  with  calcium  and  magnesium  compounds  of 
saponin  which  cannot  be  separated  by  this  method, 
but  separation  by  means  of  methyl  alcohol  yields 
free  saponin  (ash  content  0-2%)  and  the  calcium- 
magnesium  compound  of  saponin  (ash  content  3%). 
Both  on  hydrolysis  yield  the  same  sapogenin  and 
saccharides.  Free  saponin  contains  water  7-2%, 
ash  0-2%,  and  on  hydrolysis  yields  Z-arabinose  12-2%, 
rhamnose  hydrate  22-2%,  dextrose  13-2%,  d-galactose 
17-3%,  and  sapogenin  21-8%.  ri-Mannosc,  xylose, 
and  aldehydic  acids  are  not  produced,  and  only  a 
very  small  quantity  of  lsevulose  was  detected.  The 
formula  and  m.  p.  274°  previously  given  for  Gypso¬ 
phila  sapogenin  (Karrer,  Fioroni,  Widrncr,  and  Lier, 
A.,  1924,  i,  1091,  v7ho  called  it  albasapogenin)  are 
confirmed.  The  author  assumes  that  free  saponin  is 
converted  into  the  calcium-magnesium  compound, 
in  which  the  same  sugars  are  combined  with  an 
altered,  amorphous  sapogenin,  wdnch  in  turn  yields 
polysaccharides  and  ultimately  monosaccharides. 

J.  W.  Baker. 

Structural  problems  of  the  associated  lactol- 
ides  and  their  relation  to  the  chemistry  of  higher 
carbohydrates.  M.  Bergmann  (Annalen,  1927, 
452,  121 — 135). — A  theoretical  paper  in  which  the 
differences  between  associated  and  polymerised  mole¬ 
cules  are  examined  and  the  criteria  applied  to  a  dis¬ 
cussion  of  earlier  results  on  the  structure  of  ethyl- 
glycoloside,  inulin,  and  other  polysaccharides. 

J.  W.  Baker. 

Lichohexosan  and  lichenin.  M.  Bergmann  and 
E.  Kn ehe  (Annalen,  1927,  452,  151 — 158). — Mainly 
a  reply  to  Pringsheim  and  Rout-ala  (this  vol.,  136). 
The  authors  prefer  the  name  lichohexosan  to  lichosan, 
which  is  employed  by  Pringsheim,  since  the  latter 
nomenclature  suggests  that  it  is  an  anhydride  of  the 
hypothetical  sugar  “  liehose.”  The  pure  hexosan 
exhibits  no  rotation  in  a  2-5%  aqueous  solution  at 
20°,  but  at  70°,  when,  according  to  Pringsheim, 
deassociation  is  complete  (17=162),  it  has  [a]'g  -f  8-7° 
(constant).  Hence  the  optical  inactivity  cannot  be 
due  to  the  compensation  of  the  activity  of  the  alde¬ 
hydic  carbon  atom  by  that  of  the  four  remaining 
carbon  atoms,  as  assumed  by  Pringsheim,  Knoll,  and 
Kaston  (A.,  1925,  i,  1385),  but  must  bo  due  to  associ¬ 
ation.  Pure  lichohexosan  triacetate  prepared  from 
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the  hexosan  has  [«]D  — 18-9r‘  to  —19-5°  in  chloroform 
(Pringsheim  and  It ou  tala,  loc.  cil.,  give  —21-8°  for 
“  lichosan  acetate  ”),  whilst  lichenin  acetate  prepared 
from  lichenin  either  by  the  action  of  pyridine  and 
acetic  anhydride  or  sodium  acetate  and  acetic  anhydr¬ 
ide  at  (50°  (thus  avoiding  the  drastic  conditions 
employed  by  the  other  authors,  loc.  cil.},  has  [a]» 
+35*6°  in  chloroform.  Hence  lichohexosan  and 
lichenin  cannot  be  identical,  and  the  assumption  that 
lichosan  is  the  unit  substance  of  lichenin  (Pringsheim, 
Knoll,  and  Kaston,  loc.  cil.)  cannot  be  upheld. 

J.  W,  Baker. 

Individual  group  of  amylose  from  potato 
starch.  M.  Bergmans  and  E,  Knehe  (Annalen, 
1927,  452,  141— 150).— Acetylation  of  pure  amylose 
prepared  from  potato  starch  by  the  method  of  Ling 
and  Nanji  (J.C.S.,  1923,  123,  2000)  with  pyridine 
and  acetic  anhydride  for  6 — 7  days  at  the  ordinary 
temperature  yields  amylose  triacetate,  C6H705Ac3>  j>]j? 
+  176-7°.  Further  treatment  of  the  product  with 
pyridine  and  acetic  anhydride  for  7  days  does  not 
change  its  composition,  and  on  hydrolysis  with 
Q-5N- alcoholic  potassium  hydroxide  it  yields  the 
original  amylose,  which  can  be  reconverted  into  the 
same  triacetate.  The  authors  therefore  conclude  that 
amylose  is  composed  of  associated  glucose  anhydride 
units  in  the  same  manner  as  cellulose  (cf.  Hess, 
Wcltzien,  and  Messmer,  A.,  1924,  i,  142),  and, 
contrary  to  the  conclusion  of  Kuhn  (ibid.,  1925,  i, 
636),  believe  that  the  production  of  maltose  occurs 
through  the  secondary  union  of  dextrose  radicals. 

J.  W.  Baker. 

Inulm,  II,  L.  Schmid  and  G.  Bilowitzki 
(Monatsh.,  1926,  47,  768 — 789). — Inulin  and  water- 
soluble  starch  dissolve  slightly  in  cold  and  readily 
in  warm  butylamine  or  piperidine.  Inulin  also  dis¬ 
solves  in  phenol  at  100°  or  180°.  It  is  recovered 
from  these  solvents  unchanged  in  quantity  and  in 
specific  rotation.  Solutions  of  inulin  in  dry  phenol 
show  practically  no  cryoscopic  depression;  this 
solvent,  therefore,  unlike  liquid  ammonia  (A.,  1925, 
i,  1386),  does  not  dcpolymerisc  inulin. 

H.  E.  F.  Notion. 

Rontgen  diagram  of  mercerised  cellulose. 
11.  0.  Herzog  (Ber.,  1927,  60,  [if],  600—603).— 
Characteristic  differences  are  observed  between  the 
Rontgen  diagrams  of  fibres  in  the  natural  and  mer¬ 
cerised  condition.  Since  cotton  which  has  been 
esterified  and  de-esterified  without  destruction  of  its 
fibrous  nature  gives  diagrams  of  the  first  type,  whereas 
that  which  has  been  subjected  to  a  precisely  similar 
chemical  treatment  during  which  it  has  passed  into 
solution  gives  diagrams  of  the  second  type,  it  is  con¬ 
sidered  that  mercerisation  involves  a  purely  physical 
change,  as  it  is  improbable  that  the  act  of  dissolution 
causes  chemical  alteration.  H.  Wren, 

Reducing  action  of  parchment  paper  used  in 

dialysis.  A.  Gutbier,  B.  Ottenstein,  and  W. 
Jehring  (Biochem.  Z.,  1926,  179,  426 — 431). — 
Parchment  yields  on  extraction  with  water  a  reducing 
substance,  apparently  of  a  carbohydrate  nature, 
which  may  be  determined  by  Bang’s  method;  it 
reduces  gold  chloride  and  ammoniacal  silver  nitrate 
solutions.  In  cases  where  reducible  metallic  prepar¬ 


ations  are  being  dialysed,  a  thorough  preliminary 
washing  of  the  parchment  paper  is  recommended. 

J.  Pryde. 

Lignin.  II.  Formaldehyde  as  product  of  the 
fission  of  lignin.  K.  Freudenberg  and  M. 
Harder  (Ber.,  1927,  60,  [if],  581— 585).— Under  the 
conditions  prescribed  by  Tollens  for  the  determination 
of  pentosans,  lignin  evolves  formaldehyde  to  the 
extent  of  0-6 — 0-8%,  as  deduced  from  its  compound 
with  barbituric  acid.  In  like  circumstances,  piper- 
onylic  acid  yields  formaldehyde  in  one  third  the 
amount  expected  from  its  methylencdioxy-eontent, 
the  remainder  undergoing  condensation  with  the 
liberated  protocatechuic  acid.  Apparently  form¬ 
aldehyde  is  united  to  neighbouring  hydroxyl  groups 
in  lignin  as  in  piperonal,  in  which  case  the  evolved 
formaldehyde  represents  only  a  portion  of  that 
present  in  the  lignin.  According  to  Tollens’  method, 
the  presence  of  pentoses  or  carbohydrates  in  “  hydro¬ 
chloric  acid  lignin  ”  cannot  be  detected.  Degradation 
of  lignin  by  chlorine  dioxide  yields  chlorinated,  water- 
soluble  products,  whereas  those  derived  from  hexoses 
are  insoluble  in  water.  The  presence  of  formaldehyde 
must  be  taken  into  account  in  the  determination  of 
pentosans  in  wood;  pine  wood  contains  about  1-5% 
less  pentosan  than  previously  assumed,  owing  to  the 
presence  of  0-20— 0-25%  of  formaldehyde. 

A  modified  method  of  isolating  lignin  from  wood  is 
described.  H.  Wren. 

Ultra-violet  absorption  spectrum  of  lignin.  I. 
R.  O.  Herzog  and  A.  Hillmer  (Ber.,  1927,  60,  [B], 
365—366). — The  absorption  spectra  of  sulphite  waste 
liquor,  technical  ligninsulphonic  acid,  and  Klason’s 
a-ligninsulphonic  acid  resemble  closely  those  of  iso- 
eugenol  and  coniferin  and  differ  widely  from  that  of 
vanillin.  H'.  Wren. 

Tetra-alkylammonium  tetroxides  and  tetra- 
alkylammonium  hydroxoxides.  W.  Traube,  E. 
Burmeister,  and  B.  Blaser  (Ber.,  1927,  60, 
[J?],  439—446). — Tetramethylammonium  hydroxide 
resembles  potassium  hydroxide  in  that  its  aqueous 
solutions  when  mixed  with  a  large  excess  of  hydrogen 
peroxide  and  evaporated  to  complete  dryness  at  the 
atmospheric  temperature  under  diminished  pressure 
leave  a  yellow  residue  which  dissolves  in  water  or  acid 
with  evolution  of  oxygen  and  production  of  hydrogen 
peroxide,  and  hence  contains  tetramethylammonium 
tetroxide,  (NMe4)204,  since  the  molecular  ratio, 
H202  :02  is  1:1.  An  occasional  preponderance  of 
hydrogenperoxideindicates  incomplete  transformation 
of  the  intermediate  tetramethylammonium  peroxide. 
The  tetramethylammonium  radical  does  not  suffer 
oxidation  to  an  appreciable  extent.  Tetraethyl- 
ammonium  hydroxide  yields  a  similar  tetroxide,  but 
if  a  smaller  excess  of  hydrogen  peroxide  is  used,  the 
product  contains  the  peroxide,  (NEt4)202,H„02. 

Solid  tetramethylammonium  hydroxide  is  very 
readily  converted  by  ozone  into  an  intensely  red 
compound,  for  which  the  name  tetramethylammonium 
hydroxoxide  is  proposed.  The  quantity  of  oxygen 
absorbed  may  attain  7%  of  the  weight  of  the  tetra¬ 
methylammonium  hydroxide  ;  excess  of  ozone  is 
quantitatively  converted  into  oxygen  by  contact  with 
the  hydroxide.  The  hydroxoxide  is  decomposed  by 
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water  with  evolution  of  “  indifferent  ”  oxygen  (unable 
to  liberate  iodine  from  acidified  potassium  iodide),  but 
without  production  of  hydrogen  peroxide.  It  there¬ 
fore  resembles  closely  the  analogous  compounds  of 
potassium,  rubidium,  and  caesium,  from  which, 
however,  it  is  distinguished  by  considerably  greater 
stability  (cf.  A.,  1016,  ii,  613).  H.  Wren. 

Derivative  of  aaV'-triaminotrimethylamine. 
F.  B.  Kipping  and  F.  G.  Mann  (J.C.S.,  1927,  528— 
530). — Bromomethylphthalimide,  on  treatment  with 
gaseous  ammonia  in  xylene  solution,  gives  triphthal- 
imidotrimethylamine  (I),  (CfiH4lC202lN-CH2)3N,  m.  p. 
235°  (-|-Me-C02H,  m.  p.  222—223°),  which  condenses 
with  hydrazine  hydrate  to  give  (II),  triphthalyl- 
hydrazidoiriaminotrimelhylamine  ( 1), 

N(CH2-NH-C<^^>CO)3,  m.  p.  above  330°. 

Hydrolysis  of  (I)  or  (II)  with  hydrochloric  acid  gives 
formaldehyde  and  ammonia.  aa'a"-Triaminotri- 
methylamine  is  therefore,  like  methylenediamine, 
unstable  except  in  the  form  of  its  acyl  derivatives. 
Bromomethylphthalimide  reacts  with  pyridine,  giving 
phthalimidomethylpyridmium  bromide,  m.  p.  244°, 
which  yields  on  hydrolysis  phthalic  acid,  formalde¬ 
hyde,  ammonia,  and  pyridine.  Reaction  with 
anhydrous  diethylamine  gives  phthalimide  as  the 
main  product.  M.  Clark. 

Constitution  and  synthesis  of  spermidine,  a 
base  isolated  from  animal  tissues.  H.  W. 
Dudley,  0.  Rosenheim,  and  W.  W.  Starling 
(Biochem.  J.,  1927,  21,  97 — 103). — Spermidine 

phosphate ,  (C,H19N3)2,3H3P04,6H20,  m.  p.  207 — 209°, 
is  found  in  the  mother-liquors  after  isolation  of 
spermine  phosphate  (A.,  1925,  i,  294).  The  picrate, 
C7H1pN3,306B307N3,  m.  p.  210 — 212°,  the  hydro¬ 
chloride ,  C7H,bN3,3HC1,  slightly  deliquescent,  the 
ckloroaurate,  C7Hj5N3,3HAuC14,  m.  p.  220—222°,  and 
the  xa-nitrobeiuoyl  compound,  m.  p.  148 — 150°  and 
102°  (probably  hydrate),  -were  prepared.  The  chloro- 
platinate  and  mercurichloride  are  very  soluble. 

Spermidine  was  proved  by  synthesis  to  be  «-(y'- 
aminopropylamino)-8-aminobutane, 
NH2-[CH2]3*NH-[CH2]4-NH2,  in  the  following  way : 
a-(y’-phenoxypropylamino)-S-aminobutane  hydrobrom¬ 
ide,  isolated  as  a  by-product  from  the  preparation 
of  a.-§-bis-(y'-phenoxypropylamino)buiane  hydrobromide 
used  in  the  synthesis  of  spermine  (A.,  1926,  1128),  was 
heated  in  a  sealed  tube  at  100°  with  hydrobromic  acid, 
yielding  a-(y  -bromopropylamino)-$-aminobu tane  hydro¬ 
bromide,  m.  p.  234—235°.  Spermidine  was  obtained 
from  this  bromo-compound  by  heating  the  latter  in  a 
sealed  tube  with  alcoholic  ammonia  and  distilling 
the  resulting  solid  with  potassium  hydroxide  in  steam. 
The  picrate,  hydrochloride,  chloroaurate,  and  m-nitro- 
benzoyl  derivative  prepared  from  the  synthetic 
compound  were  found  to  be  identical  with  the  corre¬ 
sponding  derivatives  from  natural  spermidine. 

The  properties  of  spermidine  are  very  similar  to 
those  of  spermine.  It  accompanies  the  latter  base 
through  all  the  stages  of  isolation  by  the  three 
methods  described  by  the  authors  (A.,  i925,  i,  294). 
Like  spermine,  it  gives  a  pyrrole  reaction  and  is 
optically  inactive.  It  appears  in  the  lysine  fraction 


on  applying  the  method  of  Kossel  and  Kutscher.  Its 
pliosphotwnystate  is  insoluble  in  acetone. 

S.  S.  Zilva. 

Action  of  ammonia  on  propylene  oxide.  P.  A. 
Levkne  and  A.  Walti  (J.  Biol.  Chem.,  1927,  71, 
461 — 463). — The  aminopropanol  recently  prepared  by 
the  authors  (A.,  1926,  937)  by  the  action  of  ammonia 
on  propylene  oxide,  has  been  proved  to  be  a-amino- 
propan-p-ol  by  the  preparation  of  the  phenylthio- 
carbamate,  m.  p.  107 — 108°.  C.  R.  ITarington. 

Synthesis  of  a-amino-p-hydroxy-  and  y-amino- 
p-hydroxy -valeric  acids.  A.  E.  Osterberg  (J. 
Amer.  Chem,  Soc.,  1927,  49,  538 — 540). — Treatment 
of  ethyl  a-ehloropropyl  ether  with  ethyl  sodiophthal- 
imidomalonate  suspended  in  cold  benzene,  followed 
by  hydrolysis  of  the  product  with  alcoholic  sodium 
hydroxide  and  subsequent  acidification,  affords 
a-amino-fi-dh-oxy valeric  acid,  m.  p.  227°,  together  with 
a  little  glycine,  from  the  former  of  which,  by  treatment 
with  boding  hydrobromic  acid,  a-amino-$-hydroxy- 
valeric  acid,  m.  p.  220°,  is  obtained.  Reduction  of 
(3-hydroxylsevulic  acid  oxime  (cf.  Wolff,  A.,  1891, 
1185)  with  sodium  amalgam  and  50%  aqueous  alcohol 
affords  y-amino-$-hydroxyvaleric  acid,  m.  p.  188°. 
Neither  of  the  above  aminohydroxy  valeric  acids 
possesses  the  properties  of  Wilder’s  “  bios  ”  (cf. 
Eddy,  Kerr,  and  Williams,  A.,  1925,  i,  342). 

F.  G.  Willson. 

Action  of  a- oxides  on  the  esters  of  amino- 
acids.  II.  A.  Kiprianov  (Ukraine  Chem.  J.,  1926, 
2,  236 — 249;  cf.  A.,  1926,  950). — By  the  action  of 
ethylene  oxide  on  glycine,  a  syrup  is  obtained  which 
slowly  deposits  crystals  of  dihydroxydiethylamino- 
acetic  acid,  m.  p.  193°.  The  same  product  is  formed 
by  distilling  the  residual  syrup  (b.  p.  160 — 200°/5 
mm.  with  violent  decomp.)  and  evaporating  the 
distillate  with  water  to  dryness.  The  picrate  {-f-H20), 
m.  p.  95°,  and  dibenzoyl  derivative  are  described. 
When  the  acid  is  distilled,  water  is  eliminated  and 
l-hydroxyethyl-3-morpholone,  b.  p.  175 — 176°/5  mm., 
is  formed  [chloroplatinate,  m.  p.  190°  (decomp.)]. 
Ethylene  oxide  and  the  ethyl  ester  of  a-alanine  yields 
<x.-dihydroxydielhylaminopropionic  acid,  m.  p.  136° 
(picrate,  m.  p.  80—85°;  dibenzoyl  derivative,  m.  p. 
42 — 43°).  On  distillation,  water  is  eliminated,  with 
formation  of  2-methyl-\-hydroxyethyl-2-morpholone, 
b.  p.  171°/5  mm.  [chloroplatinate,  m.  p.  179 — 180° 
(decomp.)].  E.  Rothstein. 

Constitution  of  carnitine.  I.  Synthesis  of 
a-hydroxy-y-butyrotrimethylhetaine.  J.  W.  G. 
Crawford  and  J.  Kenyon  (J.C.S.,  1927, 396 — 402 ;  cf. 
Engeland,  A.,  1921,  i,  880). — p-Chloropropaldehyde  di- 
ethylacetal,  b.  p.  74°/20  mm.,  df1  0-9951,  ntf"  1-4206, 
prepared  by  the  action  of  alcoholic  hydrogen  chloride 
on  acraldehyde,  is  hydrolysed  by  water  to  p-chloro- 
propaldehyde  ( sodium  hydrogen  sulphite  compound). 
Tho  potassium  hydrogen  sulphite  compound,  on 
treatment  with  potassium  cyanide,  gives  y-chloro- 
a-hydroxy-n-butyronitrile,  b.  p.  91-5°/3  mm.,  dy  ‘ 
1-0795,  n\p  1-4399  ( benzoyl  derivative,  m,  p.  59°,  b.  p. 
14773 — 4  mm.;  acetyl  derivative,  b.  p.  116— 117°/11 
mm.,  1-4342).  The  nitrile  is  converted  by 

addition  of  trimethylamine  into  y-dimathylamino-v.- 
hydroxy-n-butyronitrile  metkochloride,  m.  p.  137° 
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[cMoroaurate,  m.  p.  95°;  chloroplatinate ,  m.  p.  239  — 
240°  (decomp.)],  which  yields  on  hydrolysis  with 
hydrochloric  acid  the  hydrochloride  of  a-hydroxy-y- 
butyrotrimcthylbctainc.  This  compound  gives  a 
chloroaurate,  m.  p.  173°,  and  a  chloroplatinate,  m.  p. 
216°  [the  chloroplatinate  of  tho  ethyl  ester  of  a-hydroxy- 
y-butyrotrimcthylbetaine  _{ ?)  has  m.  p.  218°  (decomp.)], 
and  is  therefore  identical  with  that  described  by 
Fischer  and  Goddertz  (A.,  1911,  i,  19).  Their 
synthesis,  questioned  by  Bngcland  [he.  ciL),  is  thus 
confirmed.  Contrary  to  tho  statement  of  Engeland, 
a-hydroxy-y-butyrotrimethylbetaine  is  decomposed 
by  sulphuric  acid  at  temperatures  up  to  130°,  with 
evolution  of  carbon  monoxide,  and  cannot  therefore 
be  identical  with  carnitine,  which  loses  water,  yielding 
apoearnitine. 

Tho  d-camphorsulphonaie  of  the  synthetic  betaine 

could  not  be  resolved.  M.  Clark. 


Isolation  of  histidine.  H.  B.  Vickery  (J.  Biol. 
Chem.,  1927,  71,  303 — 307). — Addition  of  excess  of 
2  :  4-dinitro-a-naphthoI-7-sulphonic  acid  to  a  solution 
containing  histidine  causes,  even  in  presence  of 
mineral  acid,  almost  complete  precipitation  of  the 
amino-acid  as  the  disulphonate, 
C6HbN3O2,2C10H6O8N2S,0-5H2O,  m.  p.  251—254° 
(decomp.)  after  darkening  at  246°  j  recrystallisation 
from  water  causes  partial  dissociation,  but  in  presence 
of  excess  of  the  sulphonic  acid  this  does  not  occur. 
Tho  monosulphonate  (4-3H20),  prepared  from  the 
theoretical  amounts  of  histidine  and  the  sulphonic 
acid  in  aqueous-alcoholic  solution,  sinters  at  190°  and 
has  m.  p.  212 — 214°.  The  free  amino-acid  can  be 
recovered  from  the  disulphonate  by  decomposition 
with  dilute  mineral  acid  and  extraction  of  the 
sulphonic  acid  with  butyl  alcohol. 

G.  It.  Hareigton. 

Reaction  between  diazonium  salts  and  malonyl- 
diurethane.  M.  A.  Whtteley  and  D.  Yapp  (J.C.S., 
1927,  521 — 528). — Malonyldiurethane  condenses  with 
benzenediazonium  salts  in  presence  of  acetic  acid, 
giving  the  phenylhydrazone  of  mesoxcdyldiurethane  (I), 
m.  p.  203°  (decomp.},  the  constitution  of  which  is 
shown  by  alternative  preparation  from  monobromo- 
malonyldiurethane  and  phenylhydrazino.  In  presence 
of  sodium  carbonate,  the  condensation  yields  the 
urethane  derivative  of  formazylcarboxylic  acid  (II), 
m.  p.  159°  (decomp.).  On  treatment  with  potassium 
hydroxide,  (I)  and  (II)  undergo  internal  condensation, 
eliminating  alcohol  and  yielding,  respectively,  tho 
carbour ethane  (III),  m.  p,  203°  (decomp,),  and  tho 
6e7i2rnco30-dcrivativo  (IV),  m.  p,  256°  (decomp.), 
of  3:5-  dikelo  -  2  -  phenyl letrahydro  -1:2:  4 -triazine. 
Hydrolysis  of  (II)  or  (IV)  with  hot  10%  potassium 
hydroxido  solution  yields  formazylcarboxylic  acid. 


(C0-NH-C02Et)2C:N-NHPh  (I.) 


MPh~N:g-C0-NH-C02Et  ,TTT , 

io-NH-CO  (  } 


(CO-NH-C02Et)C(N:NPh):N-NHPh  <n.) 


EPh-NiC-C-NiNFh  (TV, 

CO-HH-CO 

Similar  condensations  with  the  p-toluene-  and 


tho  o-mtrobenzene-diazonium  salt  yield  both  the 
hydrazone  and  the  formazyl  compound.  The  p-nitro- 
benzenediazonium  salt  yields  the  hydrazono  in  two 
isomeric  forms,  but  no  formazyl  compound,  and  each 
of  the  isomeric  hydrazones  yields  the  same  triazine 
compound.  The  m-nitrobenzenediazonium  salt  yields 
only  tho  hydrazone,  which  could  not  bo  converted 
into  the  corresponding  triazine.  Tho  following  are 
described :  o -nitrophenylhydrazone,  m.  p.  208° 
(decomp.),  m-nitrophmylhydrazom,  m.  p.  215°,  p -nitro- 
phenylhydrazone,  m.  p.  218°  (decomp.)  [isomeride,  m.  p. 
208°  (decomp.)],  and  p -tolylhydrazone,  m.  p.  188°,  of 
mesoxalyldiurcthane ;  urethane  derivative,  +Me-CO„H, 
m.  p.  105°,  of  di-o-nilroformazylcarboxylic  acid ; 
urethane  derivative,  m.  p.  153°,  of  <2 1 -p - tolylformazyl - 
carboxylic  acid,  m.  p.  182°;  urethane  derivative,  m.  p. 
205°,  of  3  :  S-diketo-2-^-nilrophcnyltetrahydro-l  :  2  :  4- 
triazine-6-carboxylic  acid ;  urethane  derivative,  m.  p. 
218°(decomp.),  of  3 : 5  -diketo-2-p-tolyltetrahydro  - 1 : 2 : 4- 
triazine-6-carboxylic  acid  ;  3  :  B-dikelo-2-o-nitrophenyl- 
Q-o-nilrobenzeneazotetrahydro-l :  2  :  i-triazine,  m.  p. 
224°  (decomp.) ;  3  :  5-dikelo-6--p-tolueneazo-2-p-tolyl~ 
telrahydro-1  :  2  :  i-triazine,  m.  p.  246°. 

M.  Clark. 

Decarboxylated  peptides  and  their  derivatives. 
I.  J.  von  Braun  and  W.  Munch  (Ber.,  1927,  60, 
[B],  345 — 358). — Decarboxylated  peptides, 
NH2-CHR-CO-NH-CH2R',  appear  to  be  pharmaco¬ 
logically  inactive  (cf.  Guggenheim,  A.,  1913,  i,  773). 
Their  JV-monomethyL  and  monoethyl  derivatives 
behave  similarly,  whereas  the  corresponding  propyl 
and  more  highly  alkylated  compounds  are  so  highly 
active  that  it  is  not  possible  to  establish  an  exact 
relationship  between  degree  of  activity  and  magnitude 
of  the  alkyl  group.  The  introduction  of  a  second 
alkyl  group  renders  the  compound  as  inactive  as  tho 
parent  substance. 

The  decarboxylated  peptides  are  in  general  pre¬ 
pared  by  introducing  an  a-halogenated  fatty  acid 
residue  into  an  organic  amine  and  treatment  of  the 
resultant  halogenated  amide  with  ammonia  or  a 
derivative  thereof.  Treatment  of  the  chlorides  of 
amino-  or  alkylamino-acids  with  organic  bases  offers 
no  advantage  with  the  simpler  compounds.  The 
reaction  of  primary  and  secondary  amines  on  the 
chloroacylamides  proceeds  exclusively  according  to 
the  scheme  NH2R"  +  CI-CHR-CONHR' — > 
NHR"-CHR-CO-NHR',  even  when  R"=Me  or  Et. 
With  ammonia,  the  change  is  more  complex,  and 
mixtures  of  primary,  secondary,  and  tertiary  products 
result.  Increase  in  the  weight  of  R  favours  the 
production  of  primary  compounds,  whilst,  unex¬ 
pectedly,  a  similar  effect  is  produced  by  increase  in 
R'.  The  following  substances  are  described :  amino- 
acetethylamide  (glycyldecarhoxyala  nine) , 
RH2-CH2-CO-NHEt,  b.  p.  136 — 138°/13  mm.  (hydro¬ 
chloride,  m.  p.  134°;  picrate,  decomp.  162 — 164°); 
aminoacetmetkylamide  could  not  bo  isolated ;  chloro- 
acelisoamylamuk,  b.  p.  134 — 135°/13  mm.,  m.  p.  0°, 
whence  aminoacetisoamylamide,  b.  p.  159 — 100°/ 
11-5  mm.,  m.  p.  26°  [very  hygroscopic  hydrochloride-, 
picrate,  m,  p.  152 — 154°  (decomp.)],  and  dimelhyl- 
aminoacetmoamyhmide,  b.  p.  136 — 137°/12  mm., 
m_.  p,  4-0 — 8°  (very  hygroscopic  hydrochloride-, 
picrate,  m.  p.  129°);  chloroacet-^-phenyteikylamide, 
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m.  p.  67°,  b.  p.  18C — 189°/14  mm.  {slight  decomp.); 
aminoacet-frphenylethylamide,  hydrochloride ,  m.  p. 
165°  after  softening  {the  free  base  is  non-crystalline 
and  cannot  be  distilled  without  decomposition),  and 
the  secondary  compound , 

NH{CH2-CO-NH-CH2-CH2Et)2,  m.  p.  109—110° 
{hydrochloride,  ra.  p.  210°;  wdroso-derivative,  m.  p. 
185°),  and  tertiary  compound,  m.  p.  Ill — 112°  ( hydro¬ 
chloride ,  m.  p.  152°) ;  $-phenylethylaminoacet-$-phenyl- 
ethylamide,  m.  p.  35°  ( hydrochloride ,  m.  p.  33°); 
a-brrniopropionisoamylamide,  b.  p.  I38°/12  mm., 
m.  p.  24°;  <x-aminopropionisoamyiamide,  b.  p.  144 — 
145°/11  mm.  {hygroscopic  hydrochloride-,  benzoyl 
derivative,  m.  p.  112 — 113°),  and  the  corresponding 
secondary  derivative,  m.  p.  65°  ( hydrochloride ,  m.  p. 
217°) ;  a-methylaminopropionisoamylamide,  b.  p.  145°/ 
14  mm. ;  a-ethylaminopropionisoamylamide,  b.  p.  149°/ 
13  mm.;  a-n-propylaminopropioniaoamylamide,  b.  p. 
157°/14  mm.  { hydrochloride ,  m.  p.  135°;  picrate, 
m.  p.  80 — 87°) ;  a-n-butylaminopropionisoamylamide, 
b.  p.  108°/14  mm.  {hygroscopic  hydrochloride)',  oc-iso- 
amylaminopropiom&oamylamide,  b.  p.  167 — 168°/10 
mm,  { hydrochloride ,  m.  p.  193°);  a-isohexylarnino- 
propioniaoamylamide,  b.  p.  182 — 183°/13-5  mm. 
{hydrochloride,  m.  p.  183°);  u-bromopropion-$-phenyl- 
ethylamide,  m.  p.  92°;  a-aminopropion-$-phenylethyl- 
amide,  b.  p.  199 — 201°/13  mm.,  m.  p.  20 — 21°  (hygro¬ 
scopic  hydrochloride)-,  a- p' -phenylethylamino-$-phenyl- 
ethylamide  hydrochloride,  m.  p.  198 — 199°  {non¬ 
crystalline  base);  a-bromoisohexomethylamide,  b.  p. 
142 — 145°/13  mm.,  m.  p.  70 — 71°;  a-aminoisohexo- 
methylamide,  b.  p.  140 — 147°/12-5  mm.  ( picrate , 
m.  p,  157 — 159°) ;  tx-bromoisohexoethylamide,  m.  p. 
93°;  a-aminoisohexoeihylamide,  b.  p.  145 — 146° /12 
mm.  {hygroscopic  hydrochloride-,  chloroplatinate,  de¬ 
comp.  195 — 197°),  and  tho  corresponding  secondary 
derivative  {hydrochloride,  m.  p.  215°).  The  following 
a-alkylaminoisohexoethylamides  are  described : 
methyl,  b.  p.  139°/13  mm.  (hygroscopic  hydrochloride-, 
picrate,  m.  p.  130°) ;  ethyl,  b.  p.  145°/11  mm.  {hydro¬ 
chloride,  m.  p.  139°);  diethyl,  b.  p.  141°/11  mm. 
{hygroscopic  hydrochloride)-,  n -propyl,  b.  p.  152°/13 
mm.  {hydrochloride,  m.  p.  128°;  picrate,  m.  p.  150°); 
n -butyl,  b.  p.  161°/13  mm.  {picrate,  m.  p.  83°;  hydro¬ 
chloride,  m.  p.  120°);  iso  amyl,  b.  p.  167°/13  mm. 
{hydrochloride,  m.  p.  129°);  diisaamyl,  b.  p.  171 — 
174°/12  mm.  (very  hygroscopic  hydrochloride)-,  iso- 
hexyl,  b.  p.  179°/13  mm.  {hydrochloride,  m.  p.  122°) ; 
heptyl,  b.  p.  188°/13  mm.  ( hydrochloride );  n -nonyl, 
b.  p.  204— -206°/ll  mm.  {hydrochloride).  a.-Bromo- 
isahexo-$'-phenylethylamide,  m.  p.  76°,  yields  with 
ammonia  a  -  ami  noisohezo- (3  -phe  nylethylamide  hydro¬ 
chloride,  m.  p.  203 — 201°  (non-crystalline  base). 
a.-$"-Phenylethylami?wisohexo-$-phenylethylamide  gives 
a  hydrochloride,  m.  p.  214°.  The  reaction  of  a-bromo- 
$-phenylpropionmethylamide,  m.  p.  104°,  is  com¬ 
plicated  by  the  tendency  towards  intramolecular  loss 
of  hydrogen  bromide  with  formation  of  cinnammetliyl- 
amide,  but  a-amino-$-phenylpropionmethylamide 
hydrobromide,  m.  p.  198 — 200°,  can  be  obtained  in 
modest  yield.  a.-Bromo-$-phenylpropion-$'-phenyl- 
elhylamide  is  rather  more  smoothly  transformed  into 
a-amino-$-phenylp  ropio  n-^-'phenylethylamide,  m.  p. 
56°  {m.  p.  177 — 178°),  cinnam-$-phenylethylamide, 
m.  p.  127°,  being  also  produced,  a -Phenylethyl- 


amino-$-phenylpropion-$'-phenylethylamide  hydrochlor¬ 
ide,  m.  p.  180°,  is  described.  H.  Wren. 

Specific  action  of  peptidases.  I.  Fission  of 
amides  of  substituted  amino-acids.  E.  Waxd- 
scitmidt-Leitz,  W.  Grassjiann,  and  A.  Schaffner 
(Ber.,  1927,  60,  [5],  359— 364).— The  action  of 
peptidases  towards  aminoacetethylamide,  a-amino- 
propiomsoamylamide,  a-aminoisohexomethylamide, 
a-aminoisohcxoethylamide,  aminoaeetamide,  ce-amino- 
i.sohexoamide  (cf.  von  Braun  and  Munch,  preceding 
abstract),  glycylarsanilic,  diglycylarsanilic,  triglycyl- 
arsanilic,  p-glycyl-  and  di-p-glycyl-aminobenzoic  acids 
(cf.  Giemsa  and  Tropp,  A.,  1926,  1162)  has  been 
investigated.  The  substances  are  smoothly  and  com¬ 
pletely  hydrolysed  by  intestinal  erepsin,  whereas  no 
action  is  observed  with  erepsin-free  trypsin  activated 
by  enterokinase.  As  with  the  parent  peptides, 
hydrolysis  by  erepsin  occurs  asymmetrically  when  an 
amino-acid  compound  of  the  substrate  has  an  asym¬ 
metric  carbon  atom.  A  definite,  qualitative  difference 
in  the  hydrolysis  of  peptamines  by  animal  and  veget¬ 
able  erepsin  is  observed,  since  yeast  peptidase  has 
no  action.  H.  Wren. 

Mixed  aqmo-ammonocarbonic  acids.  L.  A. 
Pinck  and  J.  S.  Blair  (J.  Amer.  Chem.  Soc.,  1927, 
49,  509 — 514;  cf.  A.,  1926,  277). — Guanylcarbamide 
(dicyanodiamidine)  is  converted,  by  the  action  of 
anhydrous  alcohol  in  presence  of  hydrogen  chloride 
at  140°,  into  carbethoxyguanidine  (cf.  Nencki,  A., 
1875,  479).  Biuret  affords  similarly  ethyl  allo- 
phanate,  which,  when  heated  with  alcohol  and 
hydrogen  chloride  at  156—157°,  is  converted  into 
urethane.  Carbethoxyguanidine  is  not  produced  by 
heating  carbethoxycyanamide  with  alcohol  and 
ammonium  chloride  or  nitrate,  by  heating  ammonium 
carbethoxycyanamide,  either  alone  or  with  alcoholic 
ammonia,  at  110°,  or  by  the  action  of  cyanamide 
on  urethane.  Treatment  of  dicarbethoxycyanamide 
with  ammonium  nitrate  in  absolute  alcohol  at  100° 
affords  as-dicarbethoxyguanidine,  m.  p.  184°,  which 
indicates  that  Bassler’s  dicarbethoxycyanamide  is 
also  unsymmetrical  (A.,  1878,  214).  Treatment  of 
sodium  dicyanodiamide  with  ethereal  ethyl  chloro- 
formate  at  90 — 100°  affords  carbethoxy dicyanodiamide. 

F.  G.  Willson. 

So-called  “  diethyl  dicyanoglutaconate  "  and 
some  derivatives.  Y.  Urushibara  (Bull.  Chem. 
Soc.  Japan,  1927,  2,  26 — 36). — Pure  “  diethyl  ay-di- 
cyanoglutaconate  ”  (I),  prepared  by  condensing  ethyl 
cyanoacetate  with  iodoform  and  sodium  ethoxide, 
gives  a  colourless  sodio-derivative  (cf.  Errera,  A., 
1898,  i,  297,  490,  632 ; .  Ruhemann  and  Browning, 
J.C.S.,  1898,  73,  280),  and  agrees  in  composition  and 
mol.  wt.  with  the  formula  (C11H1204N2)2,H20.  Since 
it  does  not  lose  water  when  heated  at  150°,  it  has 
probably  the  constitution 

(C10H12O4N)-CO-NH-C:(NH)(C10H12O4N).  With 

bromine  in  chloroform  solution,  it  yields  a  brick-red 
perbromide,  (C11H1204N2)2,H20,HBr,BrG,  m.  p.  146 — 

149°,  which  is  decomposed  by  moist  ether  into 
ay-dicarbethoxyglutaconamide  hydrobromide, 
CuHlcOclSr2,HBr,  decomp.  180°,  and  bromine.  The 
corresponding  picrate,  m.  p.  196-5°,  may  be  obtained 
from  the  hydrobromide  or  perbromide,  or  directly 
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from  (I)  and  picric  acid  in  aqueous  alcohol.  The 
hydrobromidc,  which  gives  no  colour  with  ferric 
chloride,  is  converted  by  boiling  with  dilute  hydro- 
bromic  acid  into  a  diethyl  dihydroxynicotinatc 
(Gufchzeit,  A.,  1899,  i,  450),  identical  with  that 
obtained  by  Ruhemann  on  boiling  an  alcoholic 
solution  of  (I).  H.  E.  F.  Notion. 

Reaction  of  organo-magnesium  compounds 
with  nitriles.  Dimethylcyanamide.  L.  Vuyl- 
steke  (Bull.  Acad.  roy.  Belg.,  1926,  [v],  12,  535— 
544). — Magnesium  phenyl  bromide  reacted  vigorously 
with  dimethylcyanamide  to  give,  on  treatment  with 
sodium  hydroxide  solution,  dimethylbenzamidine ,  b.  p. 
118°/11  mm.,  df  10160  (dihydrochloride,  m.  p.  about 
250°).  The  product  of  the  reaction  between  dimethyl¬ 
cyanamide  and  magnesium  benzyl  chloride  yielded, 
on  treatment  with  water,  an  analogous  compound, 
CH,Ph-CH;N-NMc.„  converted  by  20%  sodium  hydr¬ 
oxide  solution  into  phenylacetic  acid  and  dimethyl- 
amine.  Phenylmalononitrile,  m.  p.  71°,  separated  on 
treating  the  original  aqueous  mass  with  hydrochlorio 
acid.  Finally,  by  treating  the  original  reaction  pro¬ 
duct  with  hydrochloric  acid,  followed  by  ammonium 
chloride  and  ammonia,  a  compound, 
m.  p.  120 — 121°  (decomp.),  was  obtained,  formed  by 
the  union  of  the  acidic  function  of  the  phenylmalono¬ 
nitrile  with  the  basic  function  of  the  amidine  com¬ 
pound.  From  the  reaction  of  dimethylcyanamide 
with  magnesium  ethyl  bromide,  no  definite  product 
could  be  isolated  except  ethane.  S.  J.  Gregg. 

Two  new  acids  of  the  cyanic  series.  B.  Metis 
(Annali  Chim.  Appl.,  1927,  17,  74 — 80). — The  pro¬ 
perties  of  i^-thiocyanogen  or  perthioeyanogen,  a 
product  of  the  oxidation  of  thiocyanates,  are  best 

expressed  by  the  formula  '!?•  The  action 

of  sodium  hydroxide  (3  mols.)  on  this  compound 
(2  mols.)  yields  thiocyanate  and  two  new  acids  : 
(1)  stable  monobasic  hydro-^-thiocyanic  acid, 

oh-n:c<^^>n  ;  (2)  the  unstable  dibasic 

oxyperthiocyanic  acid,  0<^  _  i.'^,  which  exists  only 

in  solution,  but  forms  a  stable  silver  salt. 

T.  H.  Pope. 

Colour  reactions  of  nitroprusside.  L.  Cambi 
(Annali  Chim.  Appl.,  1927,  17,  55 — 58). — Polemical 
against  Tarugi  (this  vol.,  46).  The  author’s  previous 
views  are  upheld  (A.,  1913,  i,  606;  1914,  i,  967)  and 
the  conclusion  is  reached  that  nitroprussides  give 
complex  salts  (fcrropentacyanides),  often  highly 
coloured,  with  all  compounds  containing  groupings 
with  mobile  hydrogen  able  to  react  with  free  or 
combined  nitrous  acid  to  form  iaonitroso-  or  nitroso- 
derivatives  (cf.  Kiister,  A.,  1926,  821). 

T.  H.  Pope. 

CarMroides.  II.  Transformations  of  methyl- 
carhimide  under  the  influence  of  triethylphos- 

phine.  K.  H.  Slotta  and  R,  Tschesche  (Ber.,  1927, 
60,  [5],  295—301 ;  cf.  A.,  1925,  i,  1047).— Methyl- 
earbimide,  b.  p.  37-4 — 37-8°,  conveniently  prepared 
by  heating  a  mixture  of  potassium  cyanate,  potassium 
methyl  sulphate,  and  finely-divided  calcium  oxide, 
is  converted  by  triethylphosphine  in  cold,  absolute 


ethereal  solution  into  a  mixture  of  trimethyl  iso- 
cyanurate,  2-methylimino- 4  :  6-dikelo- 3  :  5-dimethyl- 

1:3: 5-oxdiazine,  MeN<(^)'5?^>C:NMe,  m.  p. 

114°,  and  2:4:  G-lriketo-3  :  5-dimethyl-l  :  3  :  5-oxdi¬ 
azine,  which  sublimes  at  255 — 258°  (more  conveniently 
prepared  by  addition  of  solid  carbon  dioxide  to  methyl- 

carbimide  dissolved  in  ether  at  —80°)  and  is  hydrolysed 
by  water  to  s-dimethylcarbamide.  The  methyl- 
imino-derivative  is  quantitatively  converted  by 
boiling  water  into  aye- trimethyl  biuret,  m.  p.  126°; 
prolonged  ebullition  in  solvents  of  high  b.  p.  causes 
conversion  into  trimethyl  isoey  an  urate.  It  is  trans¬ 
formed  by  hydrogen  chloride  in  moist  carbon  tetra¬ 
chloride  into  2:4:  6-triketo-3  :  5-dimethyl- 1  :  3  :  5- 
oxdiazine.  The  latter  substance  is  transformed  by 
methyl  alcohol  and  potassium  liydroxide  into  methyl 
dimethylallophanale,  NHMe-CO*NMe-C02Me,  b.  p. 
104 — 105e/15  mm.,  m.  p.  47°;  the  corresponding 
ethyl  ester,  b.  p.  105 — 106°/10  mm.,  m.  p.  31°,  and 
the  amide,  m.  p.  149°,  are  described.  a-Nitroso- 
ay- dime thylbiuret,  decomp.  101°,  and  ay-dimethyl- 
z-ethylbiuret,  m.  p.  78°,  have  been  prepared. 

H.  Wren. 

Carbimides.  III.  The  principle  of  symmetry 
in  the  formation  of  trimethylcyanuric  esters. 
K.  H.  Slotta  and  R.  Tschesche  (Ber.,  1927,  60, 
[B],  301 — 304;  cf.  preceding  abstract). — Attempts 
to  prepare  cyanuric  acid  derivatives  containing 
methyl  groups  attached  to  oxygen  and  nitrogen 
within  the  molecule,  lead,  in  accordance  with  the 
principle  of  symmetry,  to  compounds  having  the 
methyl  groups  attached  exclusively  to  oxygen  or 
nitrogen  or  to  mixtures  of  such  compounds.  Thus 
cyanuric  acid  is  transformed  by  diazomethane  into 
the  Ar-trimethyl  derivative,  whereas  its  O-dimethyl 
compound,  m.  p.  186°,  affords  the  O-trimethyl 
derivative.  Cyanuric  chloride  and  sodium  methoxide 
(1  mol.)  give  unchanged  material  and  O-trimethyl 
compound.  Similarly,  /V-dimethylcyanuric  acid, 
m.  p.  222°  (obtained  by  heating  methylcarbamide  at 
230°),  is  transformed  by  the  action  of  methyl  iodide 
on  its  silver  salt  into  the  A7- trimethyl  derivative. 
JV-Dimethylcyanuric  acid  could  not  be  caused  to 
react  with  thionyl  chloride  or  phosphorus  penta- 
chloride.  A  mixture  of  the  O-  and  17-trimethyl- 
cyanurie  acid  appears  to  result  from  the  action  of 
methyl  iodide  on  silver  cyanate  or  cyanurate. 

H.  Wren. 

Phosphinocarboxylic  acids.  A.  E.  Arbuzov  and 
A.  A.  Duotn  (Ber.,  1927  ,  60,  [B],  291—295;  cf.  A., 
1914,  i,  653 ;  Nyl6n,  ibid.,  1925,  i,  1134).— Ethyl  phos- 
phinoacetate,  b.  p.  138-5 — 138-75°/10  mm.,  is  hydro¬ 
lysed  by  dilute  hydrochloric  acid  at  100 — 120°  to 
phosphinoacetic  acid,  m.  p.  139-5°.  p-Phosphino- 
propionic  acid,  m.  p.  167 — 16S°  (Nylen,  A.,  1926, 
826,  records  ra.  p.  178 — 180°),  and  its  barium  salt 
are  described.  a-Phosphinopropionio  acid  is  too 
hygroscopic  to  permit  analysis.  Hydrolysis  of  ethyl 
phosphinoformate  with  concentrated  hydrochloric 
acid  yields  only  phosphorous  acid.  Ethyl  phosphino- 
acetate  resembles  ethyl  acetoacetate  in  possessing  a 
reactive  methylene  group ;  it  is  converted  by  sodium 
and  methyl  iodide  into  ethyl  a-phoaphinopropionate, 
b.  p.  143 — 144°/12  mm.  H.  Wren. 
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a-Truxillic  acid,  truxone,  truxans,  indene,  and 
the  so-called  truxene.  H.  Stobbe  and  F.  Zsohoch 
(Ber.,  1927,  60.  [B],  457 — 473). — Attempts  arc 
described  to  eliminate  the  uncertainties  indicated  in 
the  scheme  :  truxillic  acid  (CgH802)2  [bimolccular] 
— >■  truxone  (probably  bimolecular)  — >  truxene  (bi- 
or  ter-molecular)  — ■>  truxenequinone  [tribenzoylcne- 
benzene]  (termolecular).  “  Bromotruxone  ”  is  con¬ 
verted  by  zinc  dust  and  acetic  acid  into  the  colour¬ 
less  truxone  and  the  colourless,  so-called,  “  dihydro- 
truxone,”  m.  p.  132°;  determinations  of  mol.  wt. 
in  boiling  alcohol  as  well  as  in  benzene  and  acetone 
indicate  the  formula  {C9H80)2  for  the  latter  substance. 
Truxone  in  boiling  cumene  and  in  camphor  (cf. 
Carlsohn,  this  vol.,  300)  is  also  bimolccular.  “  Bromo¬ 
truxone  ”  is  therefore  dibromotruxone,  C18H10O2Br2, 
dihydrotruxone  is  truxanediol,  and  truxone  has 
definitely  the  formula  of  a  dibenzoylenecyclobutane, 

V***4*A  •  Truxene,  prepared  from  truxone, 

( ’O  — CH'CH'CgH^ 

indan-l-one,  or  (3-phenylpropionic  acid,  forms  colour¬ 
less  crystals,  m.  p.  369 — 370° 

C - CH2  (decomp.) ;  it  is  termolecular 

AL-c/V-t;  tt  in  boiling  phenol  or  cumene, 
ti  Irv  Lu  and  hence  is  undoubtedly  tri- 
benzylenebenzene  (I).  The  ap- 
(I.)  C  CgH4  parently  simple  reduction  of 
truxone  to  truxene  is  there¬ 
fore  accompanied  by  a  change  in  aggregation.  If 
truxone  is  heated  for  a  considerable  time  with  amal¬ 
gamated  zinc  and  hydrochloric  acid,  truxane  (di- 

benzyleneci/cZobutane),  ’  m'  P'  116°’ 

is  obtained  (cf.  Stobbe  and  Farber,  A.,  1925,  i,  19). 
If,  however,  the  reduction  is  less  prolonged,  a 
“  truxane  oil  ”  is  obtained  from  which  truxanediol 
separates.  A  similar  oil  is  formed  when  the  diol  is 
converted  into  the  corresponding  iodide,  w'hich  is 
subsequently  treated  with  zinc  and  glacial  acetic  acid. 
The  diol  is  therefore  an  intermediate  product  of  the 
conversion  of  truxone  into  truxane.  In  a  higli 
vacuum,  truxane  can  be  distilled  almost  without 
decomposition,  whereas  when  boiled  under  atmo¬ 
spheric  pressure  it  becomes  depolymerised  to  indene. 
It  thus  behaves  similarly  to  many  other  q/cfobutane 
derivatives  and  is  to  be  regarded  therefore  as  di- 
indene.  The  relationship  of  truxane  to  indene  is 
confirmed  optically  by  observation  of  their  absorp¬ 
tion  spectra  in  comparison  with  those  of  a- truxillic 
and  irans-cinnamic  acids.  The  possibility  which  is 
thus  suggested  that  indene  is  a  precursor  of  truxene 
is  established  by  the  formation  of  the  latter  in  con¬ 
siderable  amount  when  indene  is  heated  at  its  b.  p. 
for  a  protracted  period ;  the  trimerisation  of  indene 
is  effected  by  condensation  with  loss  of  hydrogen, 
which  causes  “  autoreduction  ”  to  hydrindene.  The 
reaction  truxone — ^truxene  by  the  action  of  hydr- 
iodic  acid  and  phosphorus  at  180°  consists  of  a 
normal  production  of  bimolecular  truxane,  which 
becomes  depolymerised  at  the  temperature  of  the 
change  to  indene,  from  which  termolecular  truxene 
and  hydrindene  are  derived.  It  is  therefore  proposed 
to  substitute  the  name  tribenzylenebenzene  for 
truxene,  reserving  the  latter  for  the  unknown  di- 
benzylenecycfobutadiene.  Logically,  the  name  “  trux- 


enequiuone  ”  must  be  replaced  by  tribenzoylene- 

benzene. 

The  formation  of  tribenzoylenebenzene  from 
ankydrobisindanedione  is  duo  to  the  initial  fission  of 
the  latter  compound  into  two  molecules  of  indanedione, 
followed  by  condensation  of  three  unimolecular  pro¬ 
ducts  or  of  one  such  product  with  a  molecule  of 
anhydrobisindanedione  to  the  termolecular  compound. 
A  similar  explanation  is  advanced  for  the  formation 
of  tribenzylenebenzene  from  indanone  and  for  that 
of  tribenzoylenebenzene  from  2  :  3-dichloroindone  or 

the  dithiin,  g  as  recorc*ec*  by  Brass 

and  Mosl  (A.,  1926,  839) ;  the  di-indonylene  of  these 
authors  is  identical  with  tribenzoylenebenzene. 

H.  Wren. 

Hydrogenation  of  xanthone.  V.  Ipatiev  and 
N.  Orlov  (Bull.  Soc.  chim.,  1927,  [iv],  41,  208— 
212). — See  this  vol.,  251. 

Acenaphthene.  III.  Nitro-  and  amino- 
derivatives  of  acenaphtlienemonosulplionic  acids . 
K.  Dziewonski  and  T.  Orzelski  (Bull.  Acad. 
Polonaise,  1926,  A,  347 — 359). — In  the  nitration  of 
acenaphthene-3-sulphonic  acid  or  in  the  sulphon- 
ation  of  5-nitroacenaphthene,  the  unsubstituted  ring 
is  attacked,  as  in  the  naphthalene  series.  Thus  with 
chlorosulplionic  acid  in  nitrobenzene,  5-nitroace- 
naphthene  affords  5  -  nitroacenaphthene  -  7  -  sulphonic 
acid  (sodium  and  barium  salts ;  chloride ;  methyl 
ester,  m.  p.  146°),  oxidised  by  sodium  dichromate  in 
acetic  acid  to  5-nitro-Z-sulphonaphthalene-l  :  8-di- 
carboxylic  acid.  5  -  A  min oacenaphthene  -  7  -  sulphonic 
acid  is  obtained  on  reduction  of  the  nitro-sulphonic 
acid;  the  diazonium  derivative  of  this  with  sodium 
formate,  formic  acid,  and  copper  powder  affords  an 
acenaphthenemonosulphonic  acid  isomeric  with  the 
known  3-  and  5-monosulphonic  acids  (A.,  1924,  i, 
1178),  and  hence  acenaphthene-i-sulphonic  acid 
(sodium  and  barium  salts;  amide,  m.  p.  182 — 183°). 
Sodium  amalgam  in  aqueous  solution  converts  it  into 
acenaphthene.  Sodium  acenaphthene-3-sulphonate 
■with  nitric  acid  (d  1-38)  in  acetic  acid  (cf.  Morgan 
and  Yarsley,  A.,  1926,  280)  affords  6 -nitroace- 
naphthene-8-sulphonic  acid  (sodium  and  barium  salts ; 
chloride',  methyl  ester,  m.  p.  143—144°),  yielding 
on  oxidation  G-nitro-2-sulphonaphthalene-l  :  8-dicarb- 
oxylic  acid.  G-Aminoacenaphthene-3-sulphonic  acid 
with  sodium  amalgam  in  aqueous  solution  affords 
5-aminoacenaphthene,  m.  p.  108°.  The  above  re¬ 
actions  establish  the  structure  of  the  two  isomeric 
nitroacenaphthenesulphonic  acids.  V -Hydroxy- 
naphthalene  -  4'  -  azo-G-acenaphthene  -  4  -  sulphonic  acid, 
violet-brown,  dyeing  wool  in  reddish-brown  shades, 
V -hydroxy  naphtlialene-i '  -  azo-  6-  acenaphthene  -  3  -  sulph¬ 
onic  acid,  dark  violet,  7 -benzeneazo-G-aminoacenaphth- 
ene -4  -sulphonic  acid,  cherry-red,  dyeing  wool  in 
Bordeaux-red  shades,  and  7 -benzeneazo-G-aminoace- 
naphthene-3- sulphonic  acid ,  dark  red,  are  described. 

R.  Brightman. 

Derivatives  of  fluorene,  A.  Korczynski,  6. 
Karlowska,  and  L.  Kierzek  (Bull.  Soc.  chim.,  1927, 
[iv],  41,  65 — 74). — Attempts  to  obtain  2  :  2'-di- 
fluorenyl  by  the  decomposition  of  2-diazofluorene  or 
by  the  action  of  copper  on  2-iodofluorene  in  nitro¬ 
benzene  or  at  300°  have  been  unsuccessful.  2-Iodo- 
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fluorene  affords  no  Grignard  reagent  with  active 
magnesium  in  ether,  and  attempts  to  achieve  the 
synthesis  by  means  of  the  benzidine  transformation 
also  failed.  *  2-lodofluorene,  m.  p.  128°,  obtained  by 
the  action  of  iodine  on  iluorenylhydrazinc  hydro¬ 
chloride  in  aqueous  potassium  iodide  solution,  is  also 
formed  by  the  action  of  iodine  on  a  boiling  alcoholic 
solution  of  fluorene  in  the  presence  of  mercuric  oxide. 
Potassium  dichromate  in  acetic  acid  oxidises  it  to 
2 -iodofiuorenone,  m.  p.  142—143°  (phenylhydrazone, 
m.  p.  146°).  Bromination  of  2-nitrofluorene  in  boiling 
acetic  acid  affords  Q-brmno-2-nitrofiuorcne,  m.  p.  143°, 
yielding  on  oxidation  2-nitrofluorenone,  m.  p.  222°, 
and  on  reduction  in  acetic  acid  solution  with  zinc 
and  hydrochloric  acid,  2-aminofluorene.  With  copper 
powder  in  boiling  nitrobenzene,  9-bromo-2-nitro- 
fluorene  affords  2  :  2' -dinitrobisdiphenylene- ethane, 
m.  p.  257—258°,  which  is  oxidised  by  lead  oxide  at 
150—180°  or  by  sodium  dichromate  and  acetic  acid 
to  2-nitrofluorenone ;  boiling  in  nitrobenzene  converts 
it  into  2  :  2'-dinitrobisdipkenylene-ethylene,  m.  p.  above 
300°. 

Addition  of  an  alcoholic  solution  of  2-aminofluorene 
and  potassium  acetate  to  a  concentrated  aqueous 
solution  of  fluorene-2-diazonium  chloride  affords 
2  :  2' -diazoamino fluorene,  m.  p.  103°;  2:2  '-diazo- 

cminofluorenone,  m.  p.  238 — 239°,  is  similarly  pre¬ 
pared.  2' -Diazojluorene-2' -aminofluorenone  from 
aminofluorene  and  fiuorenonediazonium  chloride  has 
m.  p.  212° ;  prepared  from  fluorenediazonium  chloride 
and  aminofluorenone,  it  melts  at  230°.  It  is  not 
established  whether  the  difference  in  m.  p.  is  due  to 
isomerism  or  to  impurities.  Fluorene-2-diazoni  um 
chloride  and  dimethylaniline  in  alcohol  afford  4 -di- 
meihylaminobenzeneazo-2'-fluorene,  m.  p.  227°.  4-Di- 

methylaminobenzeneazo-2'-fluorenom  is  similarly  pre¬ 
pared.  R.  Brightman. 

Fluorene  series.  C.  Cottrtot  and  G.  Vionati 
(Conipt,  rend.,  1927,  184,  607 — 609). — The  structure 
of  the  2-bromo-7-nitrofluorene  recently  described 
(this  vol.,  234)  has  now  been  definitely  established  by 
conversion  of  the  bromoaminofluorenone,  m.  p.  233 — 
234°,  obtained  from  it  into  2 : 7-dibromofluorenone, 
m.  p.  197 — 198°  (Schmidt  and  Bauer,  A.,  1906,  i, 
28),  by  means  of  the  Sandmeyer  reaction.  2-Chloro- 
Jluorene,  m.  p.  97°,  is  similarly  obtained  from  2-amino¬ 
fluorene.  R.  Brightman. 

Electrochemical  oxidation  of  benzene  homo- 
logues.  IV,  o-Xylene.  3?.  Fighter  and  M. 
Rinderspacher  (Helv.  Chim.  Acta,  1927,  10,  40 — 
45;  cf.  Law  and  Perkin,  J.G.S.,  1907  ,  81,  258). — 
Electrochemical  oxidation  of  o-xylene  emulsified  in 
2A-sulphuric  acid  with  a  lead  dioxide  anode  and  lead 
cathode,  using  a  diaphragm,  yields  o-tolualdehyde 
(17 — 22%),  o-toluic  acid  (by  oxidation  of  the  side- 
chain),  3  :  4-dimethylphenol  (0 — 6%),  toluquinone 
(7 — 12%),  1  :  6-dimethyl-p-benzoquinone  (0 — 1-3%), 
and  resinous  matter  (33—44%)  probably  containing 
a  di-o-xylenol.  The  current  efficiency  is  small. 
3  :  4-Dimetliylphenol  dissolved  in  o-xylene  is  oxidised 
in  a  similar  way  to  resinous  di-o-xylenol  (65—76%), 
toluquinone  (16—28%),  and  1  : 6-dimethyl-p-benzo- 
quinone  (0 — 6%).  The  formation  of  the  last  two 
compounds  is  not  due  to  the  presence  of  impurities 


in  the  starting  materials,  but  to  the  intermediate 
formation  of  3  :  4-dimethyl-i/r-qumol  (Bamberger,  A., 
1903,  i,  557),  which  may  then  isomerise  to  the  m-xylo- 
quinono  or  lose  a  methyl  group,  giving  toluquinone. 
The  presence  of  3  :  4-dimothyl-i/.-quinol  is  shown  by 
the  formation  of  an  azo-compound  from  it  with 
p-nitroplienylhydrazine.  H.  E.  F.  Notton. 

Electrochemical  oxidation  of  benzene  homo¬ 
logies.  V.  Ethylbenzene.  K.  Oho  (Helv.  Chim. 
Acta,  1927,  10,  45—52)  . — Electrochemical  oxidation 
of  ethylbenzene  emulsified  in  iV-sulphuric  acid  (cf 
preceding  abstract)  without  a  diaphragm  afforded 
benzaldehyde  (0*99%),  acetophenone  (0-39%),  and 
traces  of  s-diphenyldimethylethylene  glycol  and 
ethylquinol,  the  greater  part  of  the  material  being 
oxidised  to  carbon  dioxide  and  water.  In  a  mixture 
of  acetone  and  22V'-sulphuric  acid,  the  products  are 
acetophenone  (2-42%),  p-ethylphenol  (1*78%),  phenyl- 
methylcarbinol  (0-04%),  p-benzoquinone  (0-74%), 
ethyl-p-benzoquinone  (3-37%),  and  a  diethyHiphenol 
(3-59%),  m.  p.  131°,  together  with  a  large  quantity 
of  resin.  In  neither  case  was  {3-phenylethyl  alcohol 
obtained  (cf.  Law  and  Perkin,  A.,  1905,  i,  761).  In 
order  to  elucidate  the  course  of  the  reaction,  o-  and 
p-ethylphenols  were  oxidised  in  a  similar  way.  The 
latter  gave  the  diethyldiphenol,  m.  p.  131°,  with 
traces  of  p-benzoquinone  and  acetic  acid,  whilst  the 
former  gave  ethyl-p -benzoquinone  (10%),  identified 
as  ethylquinol  diacetate,  m.  p.  71°.  The  mode  of  form¬ 
ation  of  these  products  is  discussed. 

H.  E.  F.  Notton. 

Preparation  of  p-dinitrobenzene.  G.  Chapas 
(Bull.  Soc.  chim.,  1927,  [iv],  41,  193— 196).— Addition 
of  the  sodium  nitrite  to  the  diazonium  salt  solution 
before  mixing  with  the  molecular  copper,  and  final 
decomposition  of  the  excess  nitrite  with  nitric  acid 
(63%),  afford  on  steam  distillation  slightly  higher 
(59'5%)  yields  of  p-dinitrobenzene  than  those  obtained 
by  Vesely  and  Dvorak  (A.,  1922,  i,  690).  The  author 
concludes  that  neither  the  Sandmeyer  nor  the  Gatter- 
marrn  method  for  the  introduction  of  groups  by_the 
diazonium  reaction  is  quantitative. 

R.  Brightman. 

Reactivity  of  halogenated  hydrocarbons.  I, 
Transformations  with  a-  and  p-bromonaph- 
thalene.  J.  Loevenick  and  A.  Loeser  (Ber.,  1927, 
60,  [A],  320 — 326). — Reactivity  of  halogen  atoms 
attached  to  the  aromatic  nucleus  depends,  not  only 
on  their  tenacity,  but  also  to  a  great  extent  on  the 
substance  with  which  action  occurs.  Bromobenzene 
is  generally  less  active  than  the  bromonaphthalenes, 
but  a  general  decision  cannot  be  made  between  the 
reactivities  of  the  latter  compounds.  Bromobenzene 
does  not  react  with  potassium  eyanido  in  boiling 
ethylene  glycol,  whereas  a-  and  p-bromonaphthalenes 
are  converted  into  the  corresponding  naphthoic  acids 
in  about  15%  yield.  [3 -Bro m onaph fchale ne,  ethyl 
chloroformate,  and  sodium  amalgam  give  a  12*5"/ 
yield  of  [3-naphthoic  acid  (after  hydrolysis  of  th 
primary  ester),  a-Bromonaphthalene  and  benzamide 
afford  benz-a-naphthalide  in  51-4%  yield,  but  re¬ 
action  does  not  occur  with  salicylamide ;  with 
P-bromonaphthalene,  the  yields  of  the  naphthalides 
are  42-3%  and  18*4%,  respectively,  whereas  with 
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bromobenzene  the  yield  is  about  50%  of  the  anilide 
in  each  case.  Sodium  acetate  converts  the  a-  and 
[3-bromonaphthalenes  into  the  corresponding  naphthols 
in  42-7%  and  12%  yield.  Magnesium  and  carbon 
dioxide  transform  (3-bromonaphthalene  mainly  into 
(3  fi '-dinaphthyl,  whereas  a-bromonaphthalene  gives 
a-naphthoic  acid  in  almost  quantitative  yield.  In 
the  formation  of  ethers  from  aryl  halides  and  alkali 
aryl  oxides,  bromobenzene  and  a-bromonaphthalene 
are  more  reactive  than  p-bromonaphthalene.  Benzo- 
phenone,  B-broinonaphthalene,  and  sodium  afford 
naphthalene  (31-2%)  and  diphenyl-p-naphthylcarbinol 
(66-2%),  the  reaction  thus  resembling  that  of  bromo¬ 
benzene.  H.  Wren. 


Synthesis  of  mcso-alkyl  and  mcso-aryl  anthra¬ 
cene  derivatives.  I.  E.  de  B.  Barnett,  J.  W. 
Cook,  and  I.  G.  Nixon  (J.C.S.,  1927,  504—512). — 
o-Benzoylbenzoic  acid  is  reduced  with  zinc  dust  and 
ammonia  to  o-benzylbenzoic  acid  ( methyl  ester,  b.  p. 
320° ;  ethyl  ester,  b.  p.  325° ;  phenyl  ester),  contrary 
to  the  statement  of  Ullmann  (A.,  1890,  i,  563),  and 
the  reduced  acid  is  converted  quantitatively  by  con¬ 
centrated  sulphuric  acid  into  anthrone  (cf.  Gresley, 
A.,  1886,  1028).  Magnesium  phenyl  bromide  con¬ 
verts  the  esters  of  benzylbenzoic  acid  into  a  mixture 
of  9  :  9-diphenyl-9  :  10-dihydroanthracene  and  s-oo'- 
dibenzylpinacol,  [CH2Ph-C6H.1,CPh{OH)']2,  m.  p.  175° ; 
the  pinacol  is  oxidised  by  chromic  acid  to”  o-dibenzoyl- 
benzene.  Hydroxyphenyldimelhylphthalan ,  m.  p.  118°, 
obtained  from  dimethylphthalide  and  magnesium 
phenyl  bromide,  on  distillation  yields  o-iso propenyl- 
benzophenone,  b.  p.  208 — 209°/45  mm.,  m.  p.  44°, 
this  substance  being  oxidised  by  chromic  acid  to 
o-benzoylbenzoic  acid.  Hydroxyphenyldiethylphthalan 
has  m.  p.  94—95°.  From  o-dibenzoylbenzene  and 
magnesium  phenyl  bromide,  hydroxy  triphenyl- 
phthalan  is  probably  obtained,  since  heating  the 
product  at  300°  yields  diphenylanthrone.  This  last 
substance  on  reduction  with  zinc  dust  and  acetic- 
hydrochloric.  acids  yields  letraphenyltetrahydrodi- 

m.  p.  above  340°,  the  same 

substance  being  produced  when  diphenyldihydro- 
anthracene  is  heated  in  a  current  of  oxygen.  9  :  ^-Di¬ 
phenyl  -10:  1 0  -diplicny [methylene  -  9  :  10  -dihydroanthr  - 

i  i*"2*  i  •*  4 

acene,  >,  pj  .(pcPh  j  m-  P-  286°,  is  obtained  by  heating 


9  :  9-diphenyl-9  :  10-dihydroanthracene  with  benzo- 
phenone  chloride,  and  lO-chloro-9  :  9  :  10 -triphenyl- 
9  :  10-dihydroanthracene,  m.  p.  193 — 194°,  is  prepared 
by  the  action  of  hydrogen  chloride  on  triphenyldi- 
hydroanthranol.  9:9:  10-Triphenyl-9  : 10-dihydro¬ 
anthracene  is  best  obtained  by  reducing  the  anthranol 
with  sodium  and  amyl  alcohol.  Aluminium  chloride 
converts  9  :  9-diphenyl-9  :  10-dihydroanthracene,  in 
carbon  disulphide  solution,  into  9-phenylanthracene, 
and  9 :  10-diphenyldihydroanthracene  mainly  into 
9  :  10-diphenylanthr acene.  Methyl  and  ethyl  tri- 
phenyhneihane-a-carboxyloAes,  m,  p.  69°,  react  with 
magnesium  phenyl  bromide,  giving  diphenyl-ma-di- 
phenyl -o-lolylcarb  inol,  m,  ,p.  218°  {cf.  Haller  and 
Guyot,  A.,  1904,  i,  660).  H.  Burton. 


Synthesis  of  triphenyl.  It.  Kuhn  and  A. 
Winterstein  (Bcr.,  1927,  60,  [j?],  432 — 434;  cf. 


Pummerer  and  Bittner,  A.,  1924,  i,  381). — Reduction 
of  cinnamaldehyde  by  zinc-copper  couple  affords 
triphenyl  (p-diphenylbenzene),  m.  p.  209—210°,  in 
addition  to  hydrocinnamoin.  The  identity  of  the 
hydrocarbon  is  established  by  its  conversion  success¬ 
ively  into  n-phenylbenzoic  acid  and  diphenyl. 

H.  Wren. 

Coloured  hydrocarbons.  IV.  Dehydrogen¬ 
ation  of  the  difluorenyls.  V.  Difulvenes  and 
their  hydrogen  derivatives.  VI.  Absorption 
spectra  of  the  difulvenes.  A.  A.  Vanscheidt  (J. 
Russ.  Phys.  Chcrn.  Soc.,  1926,  58,  249—269,  269— 
288,  289 — 306). — IV.  The  mobile  hydrogen  atoms  of 
the  >CH*CH<  groups  of  the  difluorenyls  can  be 
removed  by  atmospheric  oxidation  and  by  the  action 
of  silver  oxide  and  other  silver  salts.  Difluorcnyl 
forms  an  alkali  derivative  by  the  action  of  alcoholic 
potassium  hydroxide.  Agitation  with  air  in  cold 
pyridine  gives  the  coloured  bisdiphenylene-cthene  and 
the  alkali  peroxide,  >CK'CK<  +  02  =  >CIC<  + 
K20.,.  This  method  has  been  applied  with  success 
to  other  difluorenyl  derivatives.  Prolonged  agitation 
in  air  gives  further  oxidation  products,  s -Diphenyl  ene- 

di-  a-naphthylene-cthylene.  V  11  < '>c:c<fr1;* ,  m.  p. 

G10I16  ^io^c 

317 — 318°,  as-diphenylenedi-a-naphthylene-ethylene, 
m.  p.  315°,  phenylenetri-oL-naphthylene-ethylene,  m.  p. 
about  300°,  and  tetra-a-naphthylene-ethylene,  are 
described.  All  the  above  compounds  can  be  easily 
reduced  or  oxidised  to  colourless  substances.  The 
hydrocarbons  can  also  be  prepared  by  the  action  of 
sodium  on  a  boiling  xylene  solution  of  the  difluorenyls. 
Prolonged  action  gives  a  brownish-red,  insoluble 
metallic  derivative,  but  the  hydrocarbon  is  regener¬ 
ated  by  vigorous  agitation  in  air. 

Silver  oxide  in  a  mixture  of  ammonia  and  pyridine 
or  silver  acetate  in  pyridine  readily  oxidises  the 
difluorenyls.  Metallic  silver  is  precipitated.  The 
absence  of  alkali  hydroxides  renders  the  resulting 
hydrocarbons  much  more  stable  to  air.  Tetra- 
a-naphthylene-ethane,  m.  p.  357°,  can  be  prepared  pure 
by  this  method  from  tetranaphthofluorenyl  and  silver 
acetate  in  boiling  pyridine.  The  other  difluorenyls 
give  by  this  method  compounds  identical  with  those 
obtained  by  atmospheric  oxidation,  except  bischryso- 
fluorenyl  and  bisdiphenylene-ethane,  which  give  amor¬ 
phous,  orange  precipitates,  probably  further  oxidation 
products. 

Oxy-salts  of  copper  and  mercury  oxidise  only  the 
highly  reactive  bisdinaphthofluorenyl.  The  action  is 
very  slow,  as  also  when  quinoline  is  used  as  a 
solvent. 

V.  The  colour  of  the  naphthodifulvenes  changes 
from  orange-red  to  dark  green  with  increase  in 
number  of  naphthalene  nuclei.  The  hydrodifulvenes 
have  a  high  temperature  coefficient  of  solubility, 
whereas  the  difulvenes  are  readily  soluble  in  the  cold. 
Naphthalene  nuclei  depress  the  solubility  in  both 
classes  of  compounds.  The  difulvenes  have  a  higher 
m.  p.  than  the  hydrodifulvenes,  except  in  the  ease  of 
tetraphenylene-ethene ;  they  also  differ  in  crystalline 
structure.  They  react  readily  with  warm,  concen¬ 
trated  sulphuric  acid,  showing  the  phenomena  of 
halochromism,  but  are  almost  unaffected  by  alcoholic 
potassium  hydroxide  (except  tetranaphthylmethene), 


350 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


■whereas  the  hydrodifulvenes  give  no  colour  with 
sulphuric  acid,  but  react  with  the  alkali  to  give  brown, 

metallic  derivatives. 

In  pyridine,  both  oxidation  of  the  hydrodifulvenes 
by  silver  salts,  air,  etc.,  and  the  reduction  of  the 
fulvenes  by  hydrogen,  platinum-black,  hydrogen 
sulphide,  stibine,  and  ammonium  sulphide  are  easy, 
especially  if  there  are  several  naphthalene  nuclei  in 
the  molecule.  Thus  the  polynaphthalene  derivatives 
lose  their  hydrogen  when  heated  with  the  oxy-salts 
of  copper  and  mercury,  p-benzoquinone,  or  iodine. 

Tetraphenylenemethene  adds  two  atoms  of  bromine 
to  the  central  double  linking,  but  its  naphtho-deriv- 
atives  substitute  bromine  in  the  nucleus,  preserving 
the  chromophore  grouping. 

VI.  Phenyldibenzofulvene,  CHPh!C(C8H4)2,  and 
diphenyldibenzofulvene,  CPh2!C(CGH4)2,  were  found 
to  lack  the  characteristic  bands  in  the  ultra-violet  of 
the  fluorenes,  but  did  not  show  a  peculiar  spectrum 
of  their  own,  whereas  the  difiilvenes  all  showed  a 
spectrum  type  differing  markedly  from  that  of  the 
fiuorenes,  both  in  the  ultra-violet  and  also  in  the 
visible  portion.  The  absorption  bands  persist  even 
when  the  solution  layers  are  reduced  to  1/30  of  the 
initial  thickness,  thus  showing  much  greater  absorb¬ 
ing  power  than  the  quinones. 

The  introduction  of  naphthalene  nuclei  shifts  the 
hands  towards  the  red,  but  does  not  alter  their  nature. 
These  results  show  that  a  “  difulvene  ”  chromophore  of 

exists.  The  absorption 

curves  are  very  similar  to  those  of  indigotin  and  thio- 
indigotin.  Further  analogies  between  the  difulvene 
and  indigotin  groups  are  traced,  which  lend  support 
to  the  Claaz  formulation.  if.  Zvegintzov. 

Perylene  and  its  derivatives.  XII.  A.  Zinke, 
K.  Funke,  and  N.  Lorber  (Ber.,  1927,  60,  [£], 
577—581;  cf.  A.,  1925,  i,  383,  384).— The  action  of 
tribromophenol  and  aluminium  chloride  on  perylene 
in  nitrobenzene  solution  (cf.  Kohn,  A.,  1912,  i,  760) 
leads  unexpectedly  to  the  production  of  4 :  10-di- 
ehloroperylene,  identified  by  conversion  into  4  : 10-di- 
chlorodinitroperylene.  Under  certain  conditions, 
aluminium  chloride  appears  able  to  chlorinate 
perylene,  although  reaction  between  the  compounds 
docs  not  occur  at  100 — 150°.  In  the  presence  of 
nitrobenzene  as  oxidising  agent,  perylene  is  trans¬ 
formed  by  aluminium  chloride  or  bromide  into 
4 :  10-dichloropsrylene  or  4  ;  10-dibromoperylene, 
m.  p.  290°;  if  manganese  dioxide  is  also  present, 
3:4:9:  10-tetrachloroperylene  is  produced.  Peryl¬ 
ene  and  phosphorus  pentachloride  in  nitrobenzene 
afford  4 :  10-dichloroperylene,  whereas  hexachloro- 
perylene  results  from  di-  or  tetra-nitroperylene. 
Dinitroperylene  is  obtained  by  the  action  of  nitric 
acid  (d  1-2)  on  perylene  in  carbon  tetrachloride. 
Conversion  of  perylene  into  4  :  10-dichloroperylene  by 
nascent  chlorine  is  effected  by  the  addition  of  sodium 
dichromate  in  acetic  acid  to  a  solution  of  perylene 
and  acetic  acid  in  nitrobenzene,  through  which 
hydrogen  chloride  is  continuously  passed.  4 :  10-Di- 
bromoperylene  is  analogously  prepared  by  addition  of 
aqueous  sodium  bromide  and  acetic  acid  and 
hydrogen  peroxide  and  acetic  acid  to  perylene  dis¬ 
solved  in  nitrobenzene.  H.  Wren, 


Action  of  sulphuric  acid  on  perylene.  C. 
Marschalk  (Bull.  Soc.  chim,,  1927,  [iv],  41,  74 — 
81). — Sulphonation  of  perylene  with  sulphuric  and 
acetic  acids  at  75 — 80°  affords  a  mixture  of  perylene- 
3  :  9 -disulphonic  acid  and  ‘perylene- 3  :  10 -disulphonic 
acid,  the  former  being  the  less  soluble.  Bromine  in 
acetic  acid  converts  both  acids  into  the  corresponding 
dibromoperylene,  a  reaction  which  establishes  their 
constitution.  On  fusion  with  potassium  hydroxide 
at  180°,  the  3  :  9-disulphonic  acid  affords  a  yellow 
product,  probably  a  hydroxyperylenesulphonic  acid ; 
at  250°,  the  mass  gives  an  orange  solution  in  water, 
with  green  fluorescence,  from  which  air  oxidation 
precipitates  a  brown  substance  differing  from  the 
violet  quinone  obtained  by  the  action  of  sulphuric 
acid  on  3  :  9-dibromoperylene.  Perylene-3  :  10-di- 
sulphonic  acid  when  fused  with  alkali  at  270 — 280° 
affords  a  similar  product,  accompanied  by  sublim¬ 
ation  of  perylene.  Aqueous  sodium  hydroxide  ( d  1  -38) 
is  without  action  on  these  disulphonic  acids  even  at 
200°.  The  sodium  salts  (greenish-yellow)  of  these 
acids  are  described.  Perylene-3  :  10-quinone  is  readily 
obtained  by  the  action  of  nitrosylsulphuric  acid  on 
perylene  at  70—100°.  B..  Brigiitjian. 

Thermal  decomposition  of  benzylideneaniline. 
G.  Pyl  (Ber.,  1927,  60,  [B],  287— 291).— Benzylidene¬ 
aniline  is  decomposed  by  heat  into  benzonitrile  and 
benzene  and  into  phenanthridine  and  hydrogen.  At 
600°,  in  a  porcelain  tube,  the  formation  of  phenanthr¬ 
idine  is  not  appreciable;  maximum  yields  (2-3%)  of 
the  base  are  obtained  at  800°,  whereas  at  900°  it 
appears  to  suffer  decomposition.  Substitution  of  iron 
for  porcelain  or  addition  of  iron  turnings,  non  oxide, 
nickel  or  its  oxide,  aluminium  oxide,  or  ignited 
bauxite  does  not  improve  the  yield  of  base,  whereas 
iron  appears  to  favour  the  production  of  benzonitrile. 
The  phenanthridine  does  not  owe  its  origin  to  benzo¬ 
nitrile  and  aniline  (always  produced  in  small  amount 
during  the  change)  or  to  benzylaniline.  Nascent 
benzylideneaniline  does  not  give  better  results  than 
the  pre-formed  compound.  H.  Wren. 

Decomposition  of  O ~b enz oyl dib  enzylhydr  oxyl- 
amine.  S.  Gambarjan  and  O.  Cialtician  (Ber., 
1927,  60,  [jB],  390—391;  cf.  A.,  1925,  i,  1260).— 
O-Benzoyldibenzylhydroxylamine,  m.  p.  95-5 — 96-5°, 
prepared  by  the  action  of  a  slight  excess  of  dibenzyl- 
amine  on  benzoyl  peroxide  in  boiling  ethereal  solution, 
is  very  readily  hydrolysed  to  dibenzylhydroxylamine 
and  is  converted  in  boiling  xylene  into  benzoic  acid 
and  benzylbenzylideneamine.  H.  Wren. 

Inhibitory  effect  of  substituents  in  chemical 
reactions.  I.  Reactivity  of  the  amino-group 
in  substituted  arylamines.  G.  M.  Dyson,  H.  J. 

George,  and  R.  F.  Hunter  (J.C.S.,  1927,  436— 
445). — Primary  aromatic  amines  react  with  thio- 
carbonyl  chloride,  yielding  thioearbamyl  chlorides, 
which  in  presence  of  water  usually  eliminate  hydrogen 

chloride,  giving  thiocarbimides.  If  an  inhibitory 
group  {e.g.,  bromine,  see  this  vol.,  141)  is  present  in 
the  benzene  nucleus,  elimination  of  hydrogen  chloride 
is  difficult  and  s-diarylthioearbamides  are  produced 
instead  of  thiocarbimides.  The  results  obtained  show 
that  combinations  of  nuclear  methyl  groups,  hydroxy- 
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or  alkyloxy-sabstitueuts  do  not  affect  thiocarbimide 
formation,  whereas  halogeno-,,  nitro-,  or  cyano-groups 
show  inhibitory  action,  two  o-chlorine  atoms  stopping 
the  action  completely.  Sulpho-  and  carboxyl  groups 
are  markedly  inhibitory.  The  results  are  not  explic¬ 
able  by  the  steric  hindrance  hypothesis.  The  follow¬ 
ing  thiocarbimides  were  prepared  :  m-xylyl-2-,  b.  p. 
247D/760  mm. ;  o-xylyl-3-,  b.  p.  262 — 263°/760  mm. ; 
o -anisyl-,  b.  p.  266 — 267°/760  mm. ;  m -anisyl-, 
h.  p.  267°/760  mm. ;  2  :  5 -dimethoxyphenyl-,  m.  p.  32° ; 
3  :  ^-dimethoxyphenyl- ;  o-ethoxyphenyl-,  b.  p.  273 — - 
275°/760  mm. ;  m-ethoxy phenyl-,  b.  p.  278°/75S  mm. ; 
o-carbethoxyphenyl-,  b.  p.  150 — 151°/1  mm. ;  m -carb- 
ethoxy  phenyl-,  h.  p.  152°/10  mm. ;  p-carbethoxy  phenyl-, 
in.  p.  58°;  p -dimethylaminophenyl-,  m.  p.  67°; 
p-acetylphenyl-,  m.  p.  76°;  m-cyanophenyl-,  an  oil,  de¬ 
comp.  at  250° ;  p -cyanophenyl-,  m.  p.  45° ;  2  :  5-di- 
cyanophenyl-,  decomp,  without  melting;  o -bromo- 
phenyl-,  b.  p.  257°/770  mm. ;  2  :  5-dibromophenyl-, 
b.  p,  240°;  m.  p.  17 — 18°;  o-iodophenyl-,  m.  p.  39°; 
m-iodopkenyl-,  m.  p.  46° ;  3  :  5-dibromo-o-tolyl-,  m.  p. 
about  25°,  b.  p.  280°;  3-nitro-o-tolyl-,  m.  p.  69°; 
2-nitro-‘L-cihoxy phenyl-,  m.  p.  78°.  2  :  6-I)ichloro-,  -di- 
bromo-,  -di-iodo-p-nitroanilines,  4  :  6-dibromo-o-nitro- 
aniline,  2:4:  6-tribromo-m-nitroaniline,  and  sulph- 
anilic  acid  do  not  react  with  tliiocarbonyl  chloride. 
The  thiocarbimides,  on  treatment  with  warm  alcoholic 
ammonia,  yield  the  following  thiocarb amides : 
m-xylyl-2-,  m.  p.  190°;  o-xylyl-3-,  m.  p.  182°; 
a-anisyl-,  m.  p.  148 — 149° ;  m -anisyl-,  m.  p.  160° ; 
2  :  5-dimethoxyphenyl-,  m.  p.  161°;  3  ;  4-dimethoxy- 
phenyl-,  m.  p.  234°;  o-ethoxy phenyl-,  m.  p.  126°; 
m-ethoxy  phenyl-,  m.  p.  167°;  m-carbethoxy phenyl-, 
m.  p.  294 — 295°;  p -carbethoxyphenyl-,  m.  p.  159°; 
p-dimelhylaminophenyl-,  m.  p.  190° ;  p -acetylphenyl-, 
m.  p.  215°  {decomp.);  m-cyanophenyl-,  m.  p.  137°; 
p -cyanophenyl-,  m.  p.  169° ;  2  :  5-dicyanophenyl-, 
m.  p.  228°;  o -bromophenyl-,  m.  p.  125°;  2:5 -di- 
bromophenyl-,  m,  p.  130°;  o-iodophenyl-,  m.  p.  157°; 
m-iodophenyl-,  m.  p.  160°;  and  2-nitroA-cthoxy- 
phenyl-,  m.  p.  177°.  Condensation  of  the  thiocarb¬ 
imides  with  the  corresponding  arylamines  yields  the 
s-diarylthioearbamides  :  B-di-m-xylyl-2-,  m.  p.  208°; 
B-di-o-anisyl-,  m.  p.  134°;  s-di-m-anisyl-,  m.  p.  126°; 
B-bis-2  :  5 -dimethoxyphenyl-,  m.  p.  127° ;  s-bis-3  :  4-tZi- 
methoxy phenyl-,  m.  p.  140°;  s-di-o-ethoxyphenyl-, 
m.  p.  125°;  s-di-m- ethoxy  phenyl-,  m.  p.  115°;  s-di- 
m -carbethoxyphenyl-,  decomp,  without  melting;  s -di- 
p-carbethoxyphenyl-,  m.  p.  165°;  s-di-p-acetylphenyl-, 
m.  p.  198°;  a-di-m-cyanophenyl-,  m.  p.  144°;  s-di- 
p-cyanophenyl,  m.  p.  171°;  s-di-o-bromophenyl-,  m.  p. 
157°;  s-bis-2 : 5-dibromophenyl-,  m.,  p.  154°;  and 
B-di-o-iodophenyl,  m.  p.  164°  (decomp.).  s-Bis-3  :  5- 
dinitrophenyl-,  m.  p.  160°;  B-di-o-carboxy phenyl-, 
m.  p.  300°  (decomp.),  and  s-di-p-aceiamidophenyl- 
thiocarbamides,  m.  p.  220°  (decomp.),  are  formed 
directly  from  the  substituted  aniline  and  thiocarbonyl 
chloride.  The  o-substituted  thiocarbimides  have  an 
unpleasant,  pungent  odour,  whilst  the  p-substituted 
have  the  odour  of  aniseed.  H.  Burton. 

p-Cymene.  VI.  6-Nitro-2-amino-p-cymene 
and  new  azo-dyes.  A.  S.  Wheeler  and  C.  R. 
Harris  (J.  Amer.  Chem.  Soc,,  1927,  49,  494 — 499). — 
Addition  of  p-cymene  to  concentrated  nitric  and 


sulphuric  acids  (1  :  2)  at  below  0°  affords  chiefly 
2 : 6-dinitro-p-cymene,  m.  p.  54°  (cf.  Alfthan,  A., 
1920,  i,  253),  together  with  mono-  and  di-nitrotoluenes. 
Reduction  of  the  dinitrocymene  with  ammonium 
sulphide  yields  Q-nitro-2-amino-p-cymcnc,  yellow,  m.  p. 
53°  ( hydrochloride ,  m.  p.  207 — 208°,  slight  decomp,  at 
175° ;  hydrobromide,  m.  p.  233°  after  darkening  at 
210 — 230°;  sulphate,  m.  p.  115 — 140°;  nitrate,  m.  p. 
165°  after  darkening  at  155° ;  acetyl  derivative,  m.  p, 
115°;  benzoyl  derivative,  m.  p.  179°).  Boiling  nitric 
acid  (d  1-5)  converts  the  dinitrocymeno  into  2  :  6-di- 
nitro-p-toluic  acid,  whilst  fuming  nitric  acid  at  130° 
affords  2  :  6-dinitroterephthalic  acid.  The  following 
dyes  wero  prepared  from  the  diazotised  nitroamino 
and  the  components  mentioned :  phenol,  claret- 
brown,  m.  p.  240° ;  resorcinol,  red,  m.  p.  253° ;  thymol, 
chocolate,  m.  p.  242°;  carvacrol,  bluish-black,  m.  p. 
216° ;  (5-naphthol,  carmine,  m.  p.  251° ;  a-naphthol- 
2-sulphonic  acid,  grenadine-red,  m.  p.  243°;  a-naph- 
thol-4-sulphonic  acid,  carmine,  m.  p.  256° ;  and  1  :  8- 
dihydroxynaphthalene-3  :  6-disulphonic  acid,  purple, 
m.  p.  not  below  325°.  The  shades  given  by  these 
dyes  on  textiles  are  listed,  as  well  as  their  colour 
reactions  with  concentrated  sulphuric  acid. 

F.  G.  Willson. 

Ammonium  character  of  tri-  and  di-aryl- 
amines.  II.  E.  Weitz  and  H.  W.  Schwechten 
(Ber.,  1927,  60,  [B],  545—551). — The  salt-like  nature 
of  triarylaminium  compounds  (this  vol.,  49)  is  estab¬ 
lished  further  by  the  observation  that  tri-p-tolyl- 
aminium  perchlorate  and'  1  :  l'-dibenzyl-4  :  4'-di- 
pyridinium  dichloride  in  concentrated  alcoholic  solu¬ 
tion  give  an  immediate  precipitate  of  1 :  l'-dibenzyl- 
4 : 4'-dipyridinium  perchlorate  (cf.  A.,  1922,  i,  366), 
whilst  the  solution  retains  its  intensely  blue  colour. 
When  a  solution  of  tri-p-tolylaminium  perchlorate  in 
methyl  alcohol  is  diluted  with  the  same  solvent,  the 
intensity  of  the  colour  rapidly  diminishes  and  decom¬ 
position  ensues.  When,  however,  the  solvent  is 
methyl  alcohol  containing  2%  of  perchloric  acid 
(70%),  the  solution  closely  obeys  Beer’s  law.  The 
repression  of  dissociation  by  addition  of  the  acid  is 
considered  to  exclude  the  possibility  that  the  per¬ 
chlorate  is  a  quinhydrone,  2N(C7H7)3,(C104)2.  Evid¬ 
ence  is  adduced  in  favour  of  the  view  that  the  com¬ 
pound  N(C7H7)3,SbCl5  isolated  by  Wieland  and  the 
product  N(C7H7)3,SbBrE,  obtained  from  tri-p-tolyl- 
amine,  phosphorus  tribromide,  and  bromine,  are  salt¬ 
like  in  nature  and  contain  quadrivalent  antimony. 
A  similar  view  is  scarcely  tenable  for  the  compound 
jST(C7H7)3,PC1e,  but  it  is  probable  that  this  compound 
contains  a  greater  proportion  of  chlorine.  This 
hypothesis  is  strengthened  by  tho  production  from 
ferric  chloride  of  ferrous  chloride  and  a  complex 
aminium  salt.  Further,  halides  which  readily  form 
complex  compounds  but  have  no  oxidising  action 
(HgCl2,  AlClg,  BiCl3)  do  not  give  a  blue  coloration  with 
tri-p-tolylamine  except  after  addition  of  halogen. 
Treatment  of  di-p-tolylamine  with  iodine  and  silver 
perchlorate  in  ether  or  glacial  acetic  acid  gives  un¬ 
stable  blue  solutions  which  doubtless  contain  tho 
aminium  perchlorate ;  the  compound  from  di-p-tolyl- 
methylamine  is  somewhat  more  stable.  Under 
similar  conditions,  the  para  hydrogen  atom  of  di- 
phenylamine  suffers  replacement.  H.  Wren. 
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Preparation  of  4-  and  5-nitro-  and  -amino- 
hydrindene.  J.  Lindner  and  J.  Bruhin  (Ber., 
1927,  60,  [B],  435. — 439}.— Hydrindene  is  converted 
by  a  mixture  of  nitric  and  sulphuric  acids  at  —10° 
into  a  mixture  of  4-  and  5-nitrokydrindene,  which  is 
separated  into  its  components  by  alternate  fractional 
distillation  under  reduced  pressure  and  freezing  of 
the  individual  fractions.  5-Nitrohydrindeno  has  m.  p. 
40 — 40-5°,  b.  p.  152°/14  ram.;  5-amino hydrindc ne , 
m.  p.  37— 38°,  b.  p.  131°/15  mm.,  and  its  acetyl 
derivative,  m,  p.  106°,  are  described.  4 -Nilro- 
hydrindenet  m.  p.  44 — 44-5°,  b.  p.  139°/10  mm.,  is 
reduced  to  i-atnhwhydrindene,  m.  p.  —2°  to  0°, 
b.  p.  128°/about  15  mm.  (acetyl  derivative,  m.  p. 
126—127°).  The  structure  of  the  nitro-eompounds 
is  established  by  their  oxidation  to  the  corresponding 
nitrophthalic  acids.  The  4-derivativcs  do  not  appeal- 
identical  with  those  described  by  Borsche  and  John 
(A..  1924,  i,  723).  H.  Wren. 

New  transformation  of  naphtkylamine- 
sulphonic  acids.  A.  Wahl  and  G.  Vermeylen 
(Conipt,  rend.,  1927, 184,  334— 336).— When  a-napk- 
tkylam  ine-8-s ulphonic  acid  is  agitated  with  excess  of 
concentrated  sulphuric  acid  at  75 — 80“  for  some  hrs., 
it  is  converted  into  the  4-sulpkonic  acid,  identified 
by  conversion  into  1  : 4-diehloronaphthalene.  The 
transformation  may  be  explained  by  hydrolysis  of 
the  8-acid,  followed  by  normal  sulphonation  in  the 
4-position.  The  8-acid  hydrolyses  more  readily  than 
the  4-acid.  '  E.  W.  Wignall. 

Additive  compounds  between  quadri-  and  bi¬ 
valent  metals  and  organic  bases.  Probable 
nature  of  secondary  valencies.  G.  Scagliarini 
(Atti  R.  Accad.  Lincei,  1926,  [vi],  4,  574 — 576). — 
Debye  and  Huckel’s  theory  of  solutions  is  discussed 
in  relation  to  the  compositions  of  the  complex  com¬ 
pounds  formed  by  treatment  of  halides  of  tin,  titan¬ 
ium,  cobalt,  or  nickel  with  organic  bases  in  various 
solvents.  A  rational  explanation  of  the  formation 
of  such  compounds  may  be  reached  on  the  assumption 
that  the  secondary  valencies  are  identical  with  the 
residual  affinities  due  to  their  electric  moments. 

T.  H.  Pope. 

Manufacture  of  nitro-derivatives  of  aromatic 

amines.  J.  W.  Leitch  and  Co.,  Ltd.,  and  A.  E. 

Everest. — See  B.,  1927,  101. 

p-Cymene.  VII,  Bromination  of  2 : 6-di- 

amino-p-cymene,  A.  S.  Wheeler  and  E.  de 
W.  Jennings  (J.  Amer.  Chem.  Soc.,  1927,  49, 
572—  575). — The  bromination  of  2  :  6-diacetamido- 
p  eymene  (cf.  Alfthan.  A.,  1920,  i,  253}  in  cold 
carbon  tetrachloride  yields  Z-bromo-2  :  6-diacetamido- 
p -cymene,  m.  p.  261°,  from  which  o-bromo-2  : 6 -di- 
amino-p-cymene,  m.  p.  99 — 100°,  is  obtained  by  hydro¬ 
lysis  with  boiling  aqueous  hydrochloric  acid  [mono- 
hydrochloride,  m.  p.  162 — 168°  (decomp.);  dibenzoyl 
derivative,  m,  p.  257°].  Bromination  of  free  2  :  6-di- 
amino-p-cymene  in  cold  carbon  tetrachloride  yields 
3  :  o-dibromo-2  :  Q-diamuw-p-cymem  dihydrobromide, 
m.  p.  136°  (decomp.)  after  darkening  at  125°.  The 
diacetyl  derivative,  m.  p.  232°,  and  dibenzoyl  deriv¬ 
ative,  m.  p.  215°,  of  the  dibromo-p-cymylenediamine 
are  described.  E.  G.  Willson. 


Action  of  nitrobenzene  on  aromatic  diamines. 
G,  B.  Crippa  [with  P.  Castblli]  (Gazzetta,  1927,  57, 
15 — 19). — When  a  nitrobenzene  solution  of  a  phenyl- 
enediamine  containing  sodium  carbonate  is  subjected 
to  prolonged  boiling,  the  amine  reacts  with  the 
solvent,  giving  an  aminoazo-derivative.  In  this  way, 
p-phenylenediamine  yields  p-aminoazobenzene,  a 
small  proportion  of  azoaniline,  and  a  black,  vitreous 
mass.  For  the  formation  of  p-aminoazobenzene, 
two  mechanisms  are  possible  :  (1)  NH„-CBH4-NH2+ 

Ph-NO2=H2O-fNH2-C0H4-N:NPh:O - 

NH0-C,JI,-N:NPh ;  (2)  Ph-NCL  -- 4-  Ph-N0  and 

NH2-GgH4-NH2  +  Ph-NO—  H20  +  NH2-CGH4-N:NPh. 
The"  azoaniline  formed  is  doubtless  a  bimolecular 
oxidation  product  of  the  p-phenylenediamine.  The 
black  compound  resembles  aniline-black  and  may  con¬ 
sist  of  polynuclear  oxidation  products  derived  from 
tetra  -  aminodiphenylbenzoquinonedi  -  inline  formed 
initially.  T.  H.  Pope. 

Nickel  and  cobalt  arylazo-3-napMhylamiiie 
compounds.  G.  B.  Crippa  (Gazzetta,  1927,  57, 
20 — 25). — Unlike  copper  and  iron  (A.,  1926,  307), 
powdered  nickel  and  cobalt  yield  compounds  of  the 
type  Ni(or  Co)(R-N2-C10HB-NH2)2  when  boiled  with 
arylazo-j3-naphtkylamines  in  aniline  or  nitrobenzene 
solution.  If  the  boiling  is  prolonged  for  several  lirs., 
the  catalytic  action  of  the  metal  comes  into  play 
and  the  corresponding  triazoles  are  gradually  formed. 
The  nickel  arylazo-P-naphthylamines  crystallise  in 
green  needles,  are  highly  stable  towards  alkalis,  and 
are  readily  decomposed  by  dilute  acid  with  liberation 
of  the  arylazo-fi-naphthylamines.  The  cobalt  com-' 
pounds  have  similar  properties  and  are  violet- 
brown.  When  the  amino-group  of  the  azo- derivative 
is  not  in  the  orffto-position,  the  linking  with  the 
metal  is  unstable  and  the  compound  cannot  be 
isolated. 

[With  E.  Vigevani.] — Nickel  (cobalt)  compounds  of 
the  following  azo- derivatives  were  prepared  :  benzene- 
azo-j3-naphtkylamine,  m.  p.  260°  (265°) ;  o-tolueneazo- 
{J-naphthylamine,  in.  p.  245°  (215 — 217°);  m-toluene- 
azo-B-naplithylamine,  m.  p.  267°  (220°);  p-toluene- 
azo- (i-napkthyiarn iue,  m.  p.  281°  (281°)  ;  i-cumene- 
azo-P-naphtkylamine,  m.  p.  264 — 266°  (268°) ; 

p-chlorobenzeneazo-f3-naplithylamine,  m.  p.  271 — 
272°  (215 — 217°) ;  p-bromobenzeneazo-p-naphthyl- 
amine,  m.  p.  262 — 263°  (235 — 237°) ;  p-acetophenone- 
l-azo-,S-naphthylamine,  m.  p.  285°  (270°);  a-naphth- 
alene-l-azo-P-naphthylamine,  in.  p.  271°.  Cobalt 
a'-napkthaSene-l-azo-P-napktkylamme  has  m.  p.  250°. 

T.  H.  Pope. 

Constitution  of  the  diazonium  derivative  of 
l-amino-2-naphthol-4-sulpbonic  acid.  M.  Batte- 
gay  and  J.  Schmidt  (Bull.  Soc.  ehim.,  1927,  [iv],  41, 
205 — 208). — Of  the  alternative  formulce  for  the  di¬ 
azonium  derivative  of  l-amino-2-naphthol-4-sulphonic 
acid,  (II)  is  dismissed  as  improbable,  since  the  pres¬ 
ence  of  the  strongly  basic  diazonium  hydroxide  group 
with  the  sulphonic  group  in  the  same  molecule  would 
probably  lead  to  internal  salt  formation.  The 
resultant  betaine  structure  (IV)  is  not  consistent  with 
the  formation  of  definite  sodium,  magnesium,  or  zinc 
salts  by  precipitation  from  the  neutral  diazonium 
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solution.  The  cjuinonoicl  structure  (III)  is  rejected  on 
account  of  the  stability  of  the  diazonium  compound 
towards  potassium  iodide  solutions,  no  oxidising 


N=N  N-0 

■O6 1,->  0 0,0 

so3h  so3h 


power  being  observed.  The  adopted  formula  (I)  is 
further  supported  by  the  isolation  of  an  acidic  copper 
compound,  (C10H7O5N2S)2Cu,6H2O,  brown  crystals 
with  a  metallic  lustre,  which  gives  no  precipitate 
with  sodium  hydroxide  and  yields  a  yellow  solution 
with  ammonia.  ■  R.  Brightman. 


Cold  oxidation  (decolonisation)  of  colouring 
matters  in  acid  media  by  sodium  hypochlorite. 
A.  Seyewetz  and  E.  Chaise  (Bull.  Soc.  chim.,  1927, 
[iv],  41,  196 — 205), — The  action  of  cold  sodium 
hypochlorite  on  suspensions  of  nitrophenols  and 
nitroamines  in  dilute  hydrochloric  acid  at  15 — 20° 
has  been  examined.  Nitro-phenols  and  -naphthols 
undergo  chlorination  in  the  first  stage  of  the 
reaction  and  are  subsequently  oxidised,  the  final 
products  being  carbon  dioxide,  chloropicrin,  and 
nitric  acid,  Chlorination  takes  place  first  in  all  cases 
when  the  phenol  contains  a  free  meia  position  with 
respect  to  the  nitro-group.  In  the  case  of  picric  acid, 
ill  which  the  meia  positions  are  occupied,  reaction  is 
very  slow,  and  affords  mainly  chloropicrin  and  carbon 
dioxide,  with  formation  of  picryl  chloride  as  a  side 
reaction.  The  latter  compound  is  not  attacked  under 
the  conditions  described.  The  presence  of  a  p-nitro- 
group  appears  to  favour  the  formation  of  chloro- 
quinones.  Thus  p-nitrophenol  affords  more  chlor- 
anil  and  nitric  acid,  although  the  main  oxidation 
products  are  chloropicrin  and  carbon  dioxide ; 
2-chloro-  and  2  :  S-dicliloro-4-nitrophenol  are  formed 
initially.  2 : 4-Dinitrophenol  behaves  similarly, 
affording  G-chloro-2  : 4-dinitrophenol  initially,  and 
chloranil  as  an  oxidation  by-product.  With  2  :  4-di- 
nitro- a-naphthol,  2-chloro-a-naplithaquinone  is  first 
formed  and  subsequently  oxidised  to  phthalic  and 
oxalic  acids.  2  ;  4-Dinitro-l-naphthol-7-sulphonic 
acid  (naphthol  -yellow  S)  is  rapidly  oxidised  to 
4-sulphophthalic  acid  and  chloropicrin.  With  nitro¬ 
amines,  chlorination  takes  place  unaccompanied  by 
oxidation.  Thus  p-nitroaniline  affords  2-ehloro-  and 
2  :  6-dichloro-4-mtroaniline,  o-nitroaniline  gives  4  :  6- 
diehloro-2-nitroanilinc,  m-nitroaniline  affords  a  mix¬ 
ture,  and  dinitroaniline  a  chloronitroaniline,  m.  p. 
145 — 146°.  2:4:  6-Trinitroaniline,  pieramic  acid, 
and  di-,  tetra-,  and  hexa-nitrodiphenylamines  are 
unattacked.  o-Nitrophenol  is  attacked  much  more 
slowly  than  the  p-isomeride ;  4  :  6-dichloro-2-nitro- 
phenol  is  formed  initially  and  subsequently  oxidised 
to  carbon  dioxide,  chloropicrin,  and  nitric  acid. 

R.  Brightman, 

Reduction  of  o-nitrophenylisodiazomethanes. 
F,  D,  Chattaway  and  A.  J.  Walker  (J.C.S.,  1927, 

323—333;  cf.  A,,  1925,  j,  1193;  1926,  169),— 
1-2' :  4'-  Dibro:nophenyl-3-o-nitrophenyli?odiazometh- 


rCO-N 

N-NR 


ane  is  reduced  by  boiling  alcohol  or  stannous  chloride 
to  eycloazi-2 :  A-dibromophenytbenz- 
triazone  (I,  R=C6H3Br2),  m.  p.  178°, 
which  on  further  reduction  with  tin 
and  hydrochloric  acid  in  the  cold 
gives  o-aminobemoyl-2.  :  A-dibromo- 
phenylhydrazine,  m.  p.  184°  (o -acetyl  derivative,  m.  p. 
210° ;  o -tx-diacetyl  derivative,  m.  p.  184°),  identical 
with  the  reduction  product  of  $-o-nitrobenzoyl-2  : 4- 
dibromophenylhydrazine,  m.  p.  180°.  Alcoholic 
potassium  hydroxide  converts  (I)  into  potassium  2  : 4- 
dibromodiazoaminobcnzene-2'-carbozylate,  m.  p.  230 — 
240°  (decomp.)  [acid,  m.  p.  151°  (decomp.)  |,  and  an 
isomeric  compound  isolated  as  an  acid,  C13H902N3Br2, 
m.  p.  275°.  By  similar  methods,  cycloazi-p-iro»io- 
pJmiylbenzlriazone,  m.  p.  197°;  cycloazi-2 : 4-di- 
cMorophenylbanztriaione,  m.  p.  167°  (labile),  157° 
(stable) ;  and  cycloazi-2  :  4  :  Q-trichlorophenylbenztri- 
azone,  m.  p.  258°,  were  obtained.  Hydrolysis  of  the 
cycloazb 2  :  4-dichloro-compound  gives  2  :  A-dicMorodi- 
azoaminobenzenc-T -carboxylic  acid,  m.  p.  163 — 167° 
(decomp.),  and  an  acid ,  C13Hg02N3Cl2,  m.  p.  275°. 

To  show  that  the  cycioasi-benztriazones  had  con¬ 
stitution  (I)  and  not  (II),  there  were  prepared  p -bromo- 
phenylbenzlriazojie  (II,  R=C6H4Br), 
m.  p.  196°,  from  methyl  p-bromo- 
diazoaminobenzene-o'-carboxylate  by 
oxidation  with  alcohol;  and  2  :  A-di- 
bromophenylbenzlriazonc,  m.  p.  136°. 
Hydrolysis  of  the  last  substance  with  alcoholic  potass¬ 
ium  hydroxide  gave  2  :  4-dibromodiazoaminobenzene- 
2 '-carboxylic  acid  as  the  sole  product.  H.  Burton. 

[Nuclear  condensation  of  phenols  with 
nitriles.]  K.  Hoesch  (Ber,,  1927,  60,  [li],  389; 
cf.  Houbcn,  this  vol.,  143). — A  question  of  priority. 

H.  Wren. 


Terpenes  and  related  compounds.  III.  Iso¬ 
merisation  of  safrole  under  reduced  pressure. 
N.  Hirao  (J.  Soc.  Chem.  Ind.  Japan,  1927,  30,  81  — 
82).— A  mixture  of  3  parts  of  powdered  potassium 
hydroxide  and  100  parts  of  safrole  is  heated  to  boiling 
for  3*5  hrs.  under  13 — 18  mm.  pressure,  and  94% 
isomerisation  is  obtained  without  resinification. 
When  the  amount  of  alkali  is  reduced  to  2  parts, 
the  mixture  has  to  be  heated  for  5  hrs.  to  complete 
the  reaction.  The  reaction  is  retarded  by  the  pres¬ 
ence  of  a  small  amount  of  water,  but  it  can  be  com¬ 
pleted  by  protracting  the  time  of  heating.  The 
isomerisation  is  unsatisfactory  when  sodium  hydr¬ 
oxide  is  used.  IC.  Kasiiima. 


3-Nitro-p-phenetidine.  F.  Reverdin  (Helv. 
Chim.  Acta,  1927,  10,  3— 4).— D.R.-P.  101778/1898 
states  that  the  nitration  of  p-ethoxyacetanilide  dis¬ 
solved  in  sulphuric  acid  with  nitric  and  sulphuric 
acids  at  5°  yields  a  yellow  product  which  is  hydrolysed 
by  25%  sulphuric  acid  to  2-iiitro-4-aminophenetole, 
in,  p.  170°.  It  is  now  shown  that  pure  2-nitro- 
4-aeetamidophenetole,  m.  p.  123°,  prepared  by  this 
method,  is  almost  colourless,  and  is  hydrolysed  to 
2-nitro-4-aminophenetole  (3-nitro-p-phenetidine),  m.p. 
40°.  H.  E.  F.  Notton. 


Electrochemical  oxidation  of  phenols. 
m-Xylenol,  thymol,  and  potassium  isoeugenyl 
sulphate.  F.  Fichter  and  M.  Rind ers p ac h e r 
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(Heir.  Chim.  Acta,  1927,  10,  102— 106).— Electro¬ 
chemical  oxidation  of  an  emulsion  of  s-m-xylenol  in 
2Ar-sulphuric  acid  affords  m-xyloquinono  and  a  di- 
xylenol  resin.  The  same  products  were  obtained,  in 
30%  and  11%  yield,  respectively,  in  sulphuric  acid- 
acetone  solution.  The  resin  is  obtained  in  larger 
quantities  when  {.he  xylenol  is  dissolved  in  o- xylene ; 
it  gives,  on  distillation  in  a  high  vacuum,  a  fraction, 
b.  p.  185 — 190°,  which  has  the  composition  of  a  di- 
xylenol.  Further  experiments  on  the  electrochemical 
oxidation  of  thymol  (cf.  A.,  1914,  i,  946)  have  resulted 
in  the  isolation  of  pure  dithymol  as  its  hydrate,  m.  p. 
140°  (ef.  A.,  1908,  i,  84),  in  addition  to  thymo- 
quinone  and  much  resinous  matter.  A  solution  of 
potassium  tsoeugenyl  sulphate  in  aqueous  sodium 
carbonate  is  oxidised  in  a  similar  wav  to  vanillin 
(50%),  vanillic  acid  (4%)  (A.,  1925,  i,“  813),  and  a 
brown,  amorphous  substance  (20%),  probably  a  di- 
vanillic  acid.  H.  E.  F.  Notion. 

Action  of  nitrous  acid  on  ar-tetrahydro-a- 
naphthol  and  on  5  :  8-  and  5  :  6(or  7  :  8 ) -dihydro - 
a-naphthols.  F.  M.  Rowe  and  E.  Levin  (J.G.S., 
1927,  530 — 531). — Seliroeter’s  statement  (A.,  1922,  i, 
130)  that  nitrous  acid  converts  or-tetrahydro-a- 
naphthol  into  4-nitroso-or-tetrahydro-a-naphthol  (cf. 
J.C.S.,  1918, 113,  965)  is  confirmed,  since  the  product 
is  identical  with  that  obtained  by  interaction  of 
ar-tetrahydro-a-naphthaquinone  and  hydro xyla mine. 
Oxidation  of  the  nitroso- compound  with  dilute  nitric 
acid  yields  i-nitro-uv-tetrahydro- oL-rmphthol,  xu.  p.  123'. 
The  products  of  interaction  of  phenylhydrazine  and 
nr-tetrahydro-a-naphthaquinone,  of  anilino  and 
4-nitroso-ar-tetrahydro-a-naphthol,  and  of  diazo- 
benzene  chloride  and  nr-tetrahydro-a-naphthol  are 
also  identical.  The  compounds  previously  described 
as  4-nitro-5  :  8-dihydro- oc-naphthol  and  4-nitro-5  :  6- 
(or  7  :  8)-dihydro- a-naphthof  (ibid.,  1921,  119,  2024) 
are  shown  by  analysis  to  be  4-nitroso-5  :  8-  and  5  :  6- 
(or  7  :  8)-dihydro-«-naphthols.  M.  Clark. 

Acetylbenzoyl  derivatives  of  7-amino  - [3-n  aph- 
thol.  L.  C.  Ratford  and  W.  F.  Talbot  (J.  Amer. 
Chem.  Soc.,  1927,  49,  559 — 561). — Treatment  of 
7-amino-p-naphthol  with  acetic  anhydride  in  pyridine 
solution  affords  the  diacdyl  derivative,  m.  p.  156°, 
which,  on  hydrolysis  with  alcoholic  sodium  hydroxide, 
yields  the  corresponding  acetaraidon aphthol,  m.  p. 
232°  (cf.  Kehrmann  and  Wolff,  A.,  1900,  i,  449),  from 
which  7 -acetamido-$-naphthyl  benzoate,  m,  p.  177°,  is 
obtained  by  benzoylation  in  alkaline  solution.  On 
hydrolysis,  the  latter  loses  the  benzoyl  group. 
7-Benzamido-p-naphthyl  benzoate,  m.  p.  181°  (cf, 
Sachs,  ibid.,  1906,  i,  829),  affords  1-benzamido-fi- 
naphthol,  m,  p.  243 — 246°,  on  hydrolysis,  and  this, 
on  acetylation,  yields  7-benzamido-$-naphthyl  acetate, 
m.  p.  177°.  No  rearrangement  charaeteristie  of 
acetylbenzoyl  derivatives  of  o-aminophenols  (cf. 
Raiford  and  Coutare,  A.,  1924,  i,  1304)  was 
observed.  F.  G.  Willson. 

Aromatic  thionyl  and  chlorothionyl  deriv¬ 
atives.  I.  Thionylpyrocatechol  and  dichloro- 
thionylqninol.  A.  Green  (J.C.S.,  1927,  500—504). 

—Thionylpyrocatechol,  C6H4<°>SO,  b.  p.  137— 

138°/105  mm.,  is  best  obtained  by  treating  pvro- 


catechol  with  thionyl  chloride  in  carbon  disulphide- 
pyridine  solution.  Boiling  acetic  acid  with  a  trace  of 
pyridine  converts  it  into  monoacelylpyrocalcehol,  b.  p. 
189 — 191*7102  mm.,  in.  p.  57 — 58°,  whilst  boiling 
acetic  anhydride  converts  it  into  diacetylpyrocatecliol. 
Acetylbenzoylpyrocatechol  has  m.  p.  78°.  Thionyl 
chloride  converts  quinol  into  dichlorothionylquinol, 
CBH4(0‘SOCl)g,  m.  p.  75°,  an  unstable  solid  which  is 
converted  by  boiling  acetic  acid  or  acetic  anhydride 
into  diacetylquinol.  Thermal  decomposition  yields 
p-benzoquinone  together  with  other  products. 

H.  Burton. 

Action  of  chlorosulphonic  acid  on  phenols.  IV. 

J.  Pollak  and  E.  Gebauer-Fclneg g  (Monatsh., 
1926,  47,  537 — 558). — Phloroglucinol  reacts  with  ten 

times  its  weight  of  chlorosulphonic  acid  at  the 
ordinary  temperature  to  yield  the  trisulphonic  acid, 
which,  however,  could  not  be  freed  from  inorganic 
acids,  and  was  isolated  as  its  ammonium  salt, 
-fI*5H20,  decomp.  272 — 275°  (depending  on  manner 
of  heating).  The  crude  acid  treated  with  potassium 
hydroxide  and  methyl  sulphate  is  not  methylated, 
hut  yields  only  its  potassium  salt,  +1-5H20,  and  the 
action  of  bromine  followed  by  potassium  acetate 
yields  only  2:4: 6-tribromophloroglucinol.  Either 
the  free  acid  or  its  ammonium  salt  when  heated 
with  phosphorus  pentachloride  for  4  hrs.  at  130°  yields 
A2-octachlorocyriohexenone.  The  acid  when  heated  in 
ether  solution  with  aniline  yields  only  aniline  sulphate, 
hut  wiien  heated  with  the  free  base  it  yields  5-tri- 
anilinobenzene.  When  the  acid  is  heated  with' 
p-aminophenol  for  0-5  hr.  at  105 — 110°,  only  the 
sulphate  of  the  base  is  obtained,  but  in  boiling  nitro¬ 
benzene  the  product  is  2  :  4  :  Q-lri-p-hydroxy anilino- 
phloroglucinol,  decomp,  above  350°.  These  reactions 
show  the  ease  with  which  the  sulphonic  acid  groups 
are  removed,  and  short  heating  with  hydrochloric 
acid  (1  : 1)  effects  their  removal  quantitatively,  a 
little  phloroglucide  also  being  formed.  At  higher 
temperatures  (110°)  or  with  20 — 50  times  the  quantity 
of  chlorosulphonic  acid,  phloroglucinol  yields  phloro- 
glvcinol- 2  :  Q-disulphonyl  chloride,  m.  p.  184°,  W'hich 
when  treated  with  aniline  in  other  solution  yields  the 
anilide,  decomp.  275°,  but  when  heated  with  aniline 
without  a  solvent  it  yields  trianilinobenzene.  The 
chlorosulphonyl  groups  are  quantitatively  eliminated 
by  heating  with  hydrochloric  acid,  but  the  anilide  is 
relatively  stable  towards  acids.  The  potassium  salt 
of  the  disulphonic  acid,  treated  with  6  mols.  of  chloro¬ 
sulphonic  acid,  is  converted  into  the  trisulphonic  acid. 
Conversely,  long  treatment  of  the  latter  with  a  large 
excess  of  chlorosulphonic  acid  converts  it  into  the 
disulphonyl  chloride.  At  150—160°,  the  reaction 
between  phloroglucinol  and  chlorosulphonic  acid 
yields  pentachlorophenol  and  hexachlorobcnzcne. 

[With  O.  Litvay.] — The  action  of  chlorosulphonic 
acid  on  pyrogallol  for  0-75  hr.  at  100°  yields  the 
disulphonyl  chloride,  m.  p.  178°  (decomp.),  identical 
with  that  obtained  by  the  action  of  chlorosulphonic 
acid  on  the  disulphonic  acid  obtained  by  Delage  (A., 
1901,  i,  274).  By  the  action  of  phosphorus  penta¬ 
chloride  at  140°  or  of  thionyl  chloride  at  100°  on 
pyrogalloldisulphonyl  chloride,  l-chloro-2  : 6-dihydroxy- 
benzene-3  :  5-disulphonyl  chloride,  decomp.  187 — 189°, 
is  obtained,  whilst  at  a  higher  temperature  penta- 


ORGANIC  CHEMISTRY. 


355 


chlorophenol  and  hexachlorobenzene  are  the  sole 
products.  The  last  two  products  are  also  obtained 
by  the  action  of  chlorosulphonic  add  on  pyrogallol 
at  higher  temperatures. 

[Correction.] — The  compound  to  which  the  constitu¬ 
tion  p-dichlorobenzodiq  uinone  was  previously  assigned 
(Poliak  and  Gebauer-Fiilnegg,  A.,  1926,  1244)  is  now 
shown  to  be  chloranilic  acid.  J.  W.  Baker. 

Benzyl  8-chlorobutyl  ether  :  a  new  unsym- 
metrical  derivative  of  tetramethylene  glycol. 
G.  M.  Bennett  and  A.  L.  Hock  (J.C.S.,  1927,  472— 
476). — Benzyl  chloride  reacts  with  the  sodium  deriv¬ 
ative  of  trimethvlene  glycol,  yielding  "benzyl  y-hydroxy- 
propyl  ether,  b.  p.  155°/23  mm.,  172°/43  mm.,  df 
(vac.)  1-0474,  ri~3  1-5128,  which  on  treatment  with 
thionyl  chloride  furnishes  benzyl  y-chloropropyl  ether, 
b.  p.  129°/16  mm.,  df  (vac.)  1-0706,  nf  1-5102.  This 
chloro-ether  is  converted  by  aqueous-alcoholic  sodium 
cyanide  into  y-benzyloxybulyronitrile,  b.  p.  157°/12 
mm.,  166°/16  mm.,  df  (vac.)  1-026,  rif  1-5005,  which 
on  hydrolysis  and  esterification  gives  ethyl  y-benzyl- 
oxybutyrate,  b.  p.  160°/14  mm.,  df  (vac.)  1-036,  nw 
1-4930.  Ethyl  B-benzyloxyethylmalonate,  b.  p.  213°/ 
22  mm.,  df  (vac.)  1-0795,  rif  1-4908,  obtained  by  con¬ 
densing  benzyl  (3-chloroethyl  ether  with  ethyl  sodio- 
malonate,  on  hydrolysis  and  thermal  decomposition 
gives  y-benzyloxybulyric  acid,  which  on  esterification 
yields  the  above  ethyl  ester.  This  ester  on  reduction 
in  toluene  solution  with  sodium  and  ethyl  alcohol 
yields  benzyl  8-hydroxybulyl  ether,  b.  p.  157°/12  mm., 
df  (vac.)  1-029,  rif  1-5107,  which  is  converted  by 
thionyl  chloride  into  benzyl  8-chlorobutyl  ether,  b.  p. 
1350/12  mm.,  df  (vac.)  1-0572,  nf  1-5083.  Benzyl 
fi-iodoelhyl  ether  has  b.  p.  148 — 149714  mm. ;  it 
reacts  with  magnesium,  giving  a  Grignard  reagent. 

H.  Burton. 

Diphenylphenylacetylenylcarbinol  [triphenyl- 
propargyl  alcohol].  III.  Esters.  IV.  Attempts 
to  obtain  the  free  radical,  triphenylpropargyl, 
CPh:C-CPh2.  C,  Moureu,  C.  Dufraisse,  and 
A.  S.  Houghton  (Bull.  Soc.  chim.,  1927,  [iv], 
41,  53 — 56,  56 — 58). — III.  The  following  esters  of 
triphenylpropargyl  alcohol  have  been  obtained  by 
treating  the  chloride  (cf.  A.,  1923,  i,  921 ;  1925,  i, 
136)  with  the  appropriate  silver  salt  in  benzene : 
acetate,  m.  p.  93 — 94°;  propionate,  m.  p.  83 — 84° ; 
butyrate,  m.  p.  73 — 74°;  benzoate,  m.  p.  95 — 100°. 
The  esters  are  stable  in  a  vacuum,  especially  over 
sulphuric  acid,  and  are  hydrolysed  by  alcoholic  but 
not  by  aqueous  potassium  hydroxide.  With  methyl 
or  ethyl  alcohol,  they  afford  the  corresponding  tri¬ 
phenylpropargyl  ether. 

IV.  Treatment  of  triphenylpropargyl  chloride  with 

iron  in  glacial  acetic  acid  in  a  current  of  carbon  di¬ 
oxide  at  40°  affords  a.yy88r-hexaphenyl-Aae-hexadi- 
inene,  (CPh^-CPh^-Jj,  m.  p.  179°,  together  with  a 
yellow  substance,  m.  p.  245°.  The  corresponding 
bromide  with  magnesium  in  ether  affords  the  same 
products.  R.  Brightman. 

Influence  of  the  sulphur  atom  on  the  reactivity 
of  adjacent  atoms  or  groups.  I.  Qualitative 
comparison  of  reactivities  of  chlorine  and 
hydroxyl  in  a-,  p-,  y,  and  S-positions  to  a  sulphur 
atom.  G.  M.  Bennett  and  A.  L.  Hock  (J.C.S., 


1927,  477 — 483). — yy'-Dibenzyloxydipropyl  sulphide 
and  B8' -dibenzyloxydibutyl  sulphide,  obtained  by  the 
action  of  aqueous-alcoholic  sodium  sulphide  on  the 
corresponding  chloro-ethers,  are  converted  by  cold, 
fuming  hydrobromie  acid  into  yy'-dihydroxydipropyl 
sulphide  ( di-p-nitrobenzoyl  derivative,  m.  p.  104 — 
105°)  and  tetrahydrothiophen-8-hydroxybutylsulphon- 
ium  bromide,  (C4H8S-[OH2],-OH)Br  (I)  [picrate,  m.  p. 
189 — 190°;  bromoplatinale,  decomp,  without  melting 
at  165 — 170°;  bromoaurale,  m.  p.  65 — 70°  (decomp.)]. 
Decomposition  of  (I)  by  heat  furnishes  tetrahydro- 
thiophen  [methiodide,  m.  p.  195 — 197°  (decomp.) 
(von  Braun  and  Triimpler,  A.,  1910,  i,  275,  give  m.  p. 
185 — 190°) ;  mercurichloride,  m.  p.  127 — 133°  (de¬ 
comp.)  (Grischkevitsch-Trochimovski,  A.,  1917,  i, 
153,  gives  m.  p.  124-5 — 125-5°) ;  bromoplatinale, 
decomp.  236 — 238°].  Tetrahydrothiophen-8-bromo- 
bulylsulphonium  bromide  ( picrate ,  m.  p.  92 — 96°)  was 
produced  from  (I)  by  keeping  it  in  a  vacuum  for 
several  weeks. 

A  study  of  the  reactivities  of  the  hydroxyl  groups 
or  chlorine  atoms  in  the  a-,  (S-,  y-,  and  S-positions  to 
the  sulphur  atom  (cf.  A.,  1926,  146;  1923,  i,  734) 
gives  the  following  order  of  reactivity:  a>p>y<8. 
The  reactivity  of  the  sulphur  atom,  involving  addition 
of  methyl  iodide  or  oxygen,  varies  in  the  order 
a<fi<y.  An  explanation  of  these  results  is  founded 
on  the  electronic  theory  of  valency,  and  it  is  suggested 
that  the  high  reactivity  of  the  hydroxyl  group  in  the 
S-position  is  due  to  transmission  of  the  polar  effect 
of  the  sulphur  atom  through  space,  not  along  the 
carbon  chain.  H.  Burton. 

Constitution  and  colour.  XIII.  Constitution 
of  triphenylmethane  dyes.  F.  Kehrmann,  H. 
Goldstein,  and  A.  von  Salis  (Helv.  Chim.  Acta, 
1927, 10,  33 — 39). — A  close  parallelism  exists  between 
the  absorption  spectra  of  corresponding  mono-,  di-, 
and  tri-acid  salts  of  malachite -green, 
NMe2-CcH,-CPh:C6H4:NMe2Cl,  and  Bindschedler’s 
green,  NMe2*CaH4*N;C8H4:NMe2Cl,  between  those  of 
corresponding  mono-  and  di-acid  salts  of  fuchsonimine 
and  A-phenylbenzoquinonedi-imine ;  and  between 
those  of  dimethylfuchsonimonium  salts, 
CPh2:C6H4:NMezX,  and  phenylbenzoquinoneiminedi- 
methylimonium,  NPh) C 0H4 1 NMe 2 X ,  salts.  Corre¬ 
sponding  compounds  differ  only  in  the  replacement 
of  the  -CPh:  group  by  -Ni  and,  since  the  quinoneimine 
derivatives  undoubtedly  possess  a  p-quinonoid  struc¬ 
ture,  the  triphonylmethanes  must  be  similarly  con¬ 
stituted.  H.  E.  F.  Notton. 

Condensation  of  substituted  anilines  with 
cj/clopentanonecyanohydrin.  Derivatives  of 
1-anilinocycJopentane-l-carboxylic  acid.  S.  H. 
Oakeshott  and  S.  G.  P.  Plant  (J.C.S.,  1927,  484 — 
493). — A  mixture  of  o-toluidine  and  cyclopentanone 
in  acetic  acid,  when  treated  with  potassium  cyanide, 
yields  l-o-toluidino-l-cyanocyclopentane,  m.  p.  68°, 
which  is  hydrolysed  by  cold,  concentrated  sulphuric 
acid  to  l-o-toluidinoQ,yc\opmtane-\-carbozylamide,  m.p. 
122°  ( hydrochloride ).  Further  hydrolysis  of  the  amide 
gives  l-o-toluidinocyclopentane-l-carboxylic  acid,  m.  p. 
128°.  By  a  similar  reaction  there  were  prepared 
the  following  derivatives  of  1  -cyanocyc/open tan  e  : 
l-o -anisidino-’,  1-m -anisidino-,  m.  p.  132°;  1-p- 
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anisidino-;  1-r eratrylamino-,  m.  p.  98°;  1-mni '-di- 
methoxyanilino-,  m.  p.  150°;  l-o -chloroanilino-; 
1-m -chloroanilino,  m.  p.  47°;  l-p-chloroanilino-,  m.  p, 
73°;  l-o-bromoanilino- ;  1  -m-bromoa,nilino- ;  1-p- 

bromoanilino-,  in.  p.  69°;  \-m-nilroanilino-,  m.  p. 
95°;  l-p-nitroanilino-,  m.  p.  165°;  l-o -carboxy- 
anilino-,  m.  p.  122°;  1-m-carboxyanilmo-,  m.  p.  153°; 
and  1  -  p  -  curb  oxyan  ilivo-,  m.  p.  189 — 190°.  o-Nitro- 
aniline  does  not  furnish  a  cyanoeydopentane,  and  it 
is  found  that  the  rate  of  formation  of  these  nitriles 
is  dependent  on  the  position  of  the  substituent  in  the 
benzene  nucleus.  The  corresponding  nitriles  on 
hydrolysis  yield  the  following  derivatives  of  cyclo - 
pentane- 1- carboxylic  acid  :  1-p -anisidino-,  m.  p. 

160°  (amide,  m.  p.  81 — 82°) ;  l-o -chloroanilino-,  m.  p. 
145°  (amide,  m.  p.  113°);  1-m -chloroanilino-,  m.  p. 
112°  (amide,  in.  p.  118°);  l-p-chloroanilino-,  m.  p. 

144°  (amide,  m.  p.  132°);  l-o -bramoanilino-,  m.  p. 

140°  (amide,  m.  p.  128°) ;  1-m-bromoanilino-,  m.  p. 

130°  (amide,  m.  p.  126°) ;  l-Tp-bromoanilhio-,  m.  p. 

130°  (amide,,  m.  p.  145°) ;  1-m -nilroanilino-,  m.  p. 

137°  (amide,  m.  p.  144°);  1-p -nilroanilino-,  m.  p. 

187°  (amide,  m.  p.  231°);  and  1  -p-carboxyanilino- , 

m.  p.  225°  {decomp.) 
(amide,  m.  p.  272°).  l-o- 
Anisidino  - 1  -  cyano cyclo  - 
pentane  on  treatment 
with  sulphuric  acid  is 
hydrolysed  and  sulphon- 
ated,  sodium  l-o-anisidinocyc\opentane-l-carbozyl- 
amide-o -mdvhonate  (I),  being  isolated,  l-o -Carboxy- 
and  1-m-carboxy-anilinocyclopentane-l-carboxylamides 
have  m.  p.  225°  and  153°,  respectively. 

l-o-Toluidinocydopentane-l-carboxylic  acid  on 
heating  at  270 — -320°  with  potassium  hydroxide  and 
sodium  ethoxide  yields  1-methylcarbazole,  which  is 
further  evidence  for  the  view  that  the  carbazolcs  are 
formed  by  the  enlargement  of  the  eyefopentane  ring 
(see  A.,  1925,  i,  1271;  1920,  843).  3  :  o-Dimethoxy- 
aniline,  b.  p.  178°/20  mm.  ( acetyl  derivative,  m.  p. 
157°),  is  obtained  by  reducing  3  : 5-dimethoxynitro- 
benzene,  the  preparation  of  which  from  s-trinitro- 
benzene  is  given.  H.  Burton. 

Three-carbon  system.  XI.  Mechanism  of 
isomeric  change  in  unsaturated  acids.  R.  P. 
Ltsstead  (J.C.S.,  1927,  362 — -371). — -In  an  endeavour 
to  show  that  the  mechanism  of  tautomeric  change  in 
unsaturated  acids  in  the  presence  of  alkali  is  explained 
by  the  system  >CH-C(0H)-CH-C02H  ^ 
>CH-C.C,C02H  >C:C-CH-C02H,  a  quantitative 
study  of  the  action  of  potassium  hydroxide  solutions 
of  varying  concentration  at  different  temperatures, 
on  cyrfohexylacetic  acid,  cycfohexylideneacetie  acid, 
and  A'-ci/ciohexenylacetic  acid  was  made.  The 
results  show  that  the  rate  of  isomeric  change  depends 
on  the  concentration  of  alkali,  although  the  position 
of  equilibrium  of  the  unsaturated  acids  does  not. 
The  equilibration  of  the  three  acids  is  shown  by  the 
author’s  bromine  addition  method  (cf.  ibid.,  355) 
to  be  a  unimolecular  reversible  reaction.  It  is  con¬ 
cluded  that  the  isomeric  change  of  unsaturated  acids 
is  tautomeric  and  does  not  depend  on  the  addition 
and  removal  of  water.  Sodium  cycloherylidene.acetaie 
has  m.  p.  2/6°  (dGcomp,),  pf,  Kurton. 


Action  of  benzoyl  peroxide  on  benzene  at  low 
temperatures  and  in  the  presence  of  iron  and 
aluminium  chlorides.  A.  F.  A.  Reynhart  (Rec. 
trav.  chiin.,  1927,  46,  54 — 01). — The  action  of  benzoyl 
peroxide  on  benzene  in  the  presence  of  aluminium 
and  ferric  chlorides  at  various  temperatures  from 
— 30°  to  +50°  has  been  investigated.  With  either 
catalyst,  the  main  primary  products  formed  are 
benzoic  acid  and  phenyl  benzoate,  small  quantities 
of  carbon  dioxide  and  diphenyl  also  being  produced, 
the  quantities  of  these  increasing  with  rise  in  tem¬ 
perature.  Since,  however,  aluminium  chloride  forms 
a  stable  molecular  complex  with  phenyl  benzoate, 
an  equimolecular  quantity  of  the  catalyst  must  be 
employed  for  the  complete  decomposition  of  the 
peroxide.  With  ferric  chloride  the  reaction  is  slower, 
but  0-2  mol.  is  sufficient  to  complete  the  decomposi¬ 
tion,  since  the  molecular  complex  with  phenyl  benzoate 
is  unstable.  With  an  excess  of  ferric  chloride,  the 
phenyl  benzoate  further  reacts  with  benzene  and 
ferric  chloride  to  yield  benzoic  acid,  and  a  brown, 
complex  product  containing  iron.  The  same  products 
are  obtained  when  benzene  is  added  to  the  complex 
formed  by  the  addition  of  ferric  chloride  to  phenyl 
benzoate  in  carbon  disulphide  solution,  the  peroxide 
not  being  attacked  by  ferric  chloride  under  the  same 
conditions.  Even  at  50°,  the  reaction,  (Ph-C02)2+ 
CgH6  — >  Ph-Ph CO,-}- Ph-CO„H,  observed  by  Gelis- 
sen  and  Hermans  (A.,  1925,  i,  545)  is  only  a  subsidiary 
one.  J.  W.  Baker. 

Action  of  benzoyl  peroxide  on  chlorides  and 
oxychlorides  of  phosphorus  and  antimony. 
A.  F.  A.  Reynhart  (Rec.  trav.  china.,  1927,  46, 
62 — -67). — Antimony  pentachloride  accelerates  the 
decomposition  of  benzoyl  peroxide  in  petroleum  (b.  p. 
40 — 60°)  at  10°,  the  products  being  phenyl  benzoate 
and  carbon  dioxide.  The  only  definite  products  which 
can  be  isolated  when  the  peroxide  is  decomposed 
with  an  equimolecular  quantity  of  phosphorus 
pentachloride  in  petroleum  (b.  p.  80 — 100°)  at  100° 
are  carbon  dioxide  and  benzoyl  chloride,  hut  when 
the  two  substances  are  cautiously  heated  together 
at  96 — -98°  without  solvent  (the  reaction  tends  to 
become  explosive),  the  products  are  benzoyl  chloride, 
chlorobenzene,  carbon  dioxide,  and  phosphoryl  chlor¬ 
ide,  the  quantities  of  each  obtained  being  approxim¬ 
ately  those  required  by  the  equation  (Ph,CO„)o+ 
PC15  — >  Ph-C0Cl+PhCl+e02+P0CJ3.  Phos¬ 
phoryl  chloride  at  its  b.  p.  (107°)  has  no  effect  on  the 
thermal  decomposition  of  the  peroxide,  which  pro¬ 
ceeds  normally,  yielding  mainly  phenyl  benzoate 
and  carbon  dioxide,  but  with  a  large  excess  of  phos¬ 
phoryl  bromide  at  its  b.  p.  (194°),  1  mol.  of  carbon 
dioxide  is  liberated,  and  benzoic  acid  and  bromo- 
benzene  could  be  isolated,  after  treatment  with  ice, 
from  the  products  of  the  reaction,  which  probably 
proceeds  in  accordance  with  the  equations 
(Ph-CO„)2+POBr3  — >  Ph-C02P0Br,+C02+PhBr  : 
Ph-C02P0Br2+ 3H20  — ->  Ph-C02H+ H3P04 +2HBr. 

J.  W.  Baker. 

Decomposition  of  benzoyl  and  suecinyl  per¬ 
oxides  at  a  high,  temperature  and  without 
solvents.  A.  F.  A.  Reynhart  (Rec.  trav.  chim., 
1927,  46,  6S — 71). — Thermal  decomposition  (at 
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about  300°)  of  benzoyl  peroxide  in  an  apparatus 
specially  designed  so  that  the  diphenyl  formed  is 
rapidly  removed  before  it  has  much  opportunity  of 
itself  reacting  with  the  peroxide,  gives  a  68%  yield 
of  this  compound.  Since  no  trace  of  bromobenzene 
is  obtained  when  the  decomposition  is  carried  out  in 
the  presence  of  bromine  vapour,  it  follows  that  free 
phenyl  radicals  are  not  produced  at  any  period  of  the 
reaction,  the  2  mols.  of  carbon  dioxide  being  liberated 
at  the  moment  of  formation  of  diphenyl  in  accordance 
with  the  scheme. 


2' 


Thermal  decomposition  of  succinyl  peroxide  under 
the  same  conditions  yields  adipic  acid  and  carbon 
dioxide.  J.  W.  Baker. 

Action  of  chlorinated  hydrocarbons  on  benzoyl 
peroxide  with  or  without  the  presence  of 
aluminium  chloride.  A.  F.  A.  Reynhart  (Rcc. 
trav.  chim.,  1927,  46,  72 — 76). — Carbon  tetrachloride 
has  no  action  on  benzoyl  peroxide  in  the  presence  of 
aluminium  chloride  at  0°,  but  in  chloroform  solution 
at  the  same  temperature  the  main  products  formed 
are  benzoyl  chloride,  benzoic  acid,  and  carbonyl 
chloride,  no  trace  of  p-trichloromethylbenzoie  acid 
being  detected.  The  reaction  is  represented  by  the 
equation  (Ph-C02)2+CHCLj — ^Ph-C02H+Ph-COCl+ 
COClz.  At  the  same  time,  a  secondary  reaction, 
(Ph-C02)2+CHC1,  — >  CGHG+C02+Ph-C02CCL 
(=Ph-COCl+COCl2),  yields  a  small  quantity  of 
benzene.  This  secondary  reaction  is  favoured  at 
50°,  but  the  benzene  reacts  under  the  catalytic 
influence  of  the  aluminium  chloride  with  the  benzoyl 
chloride  and  carbonyl  chloride  to  yield,  respectively, 
benzophenone  and  a  further  quantity  of  benzoyl 
chloride.  The  action  of  an  excess  of  tetrachloro- 
ethylene  at  its  b.  p.  on  benzoyl  peroxide  yields 
chlorobenzene,  aSp-trichlorostyreno  (40%  yield),  and 
carbon  dioxide,  but  when  the  tetraehloroethylene  is 
not  in  excess,  hexachloroethano  and  some  high- 
boiling,  chlorinated  products  are  also  obtained. 
Aluminium  chloride  has  no  catalytic  effect  on  this 
reaction.  J.  W.  Baker. 

Metallic  derivatives  of  the  enolic  forms  of 
monocarbonyl  compounds.  V.  Interaction  of 
phenylacetylene  with  ethyl  potassioplienyl- 
acetates.  VI.  Action  of  alkali  metals  on  ethyl 

phenylacetate.  H.  Schetrler  and  A.  Z.  Mahboub 
(Bcr.,  1927,  60,  [13],  558—564;  564— 56S).— V.  Ethyl 
potassiophenylacetate  is  converted  by  phenylacetylene 
at  125 — 130°  into  2  :  5-diphenyl-3 :  6-dibenzyl-p-benzo- 
quinone,  m.  p.  156°  (corr.);  if  the  potassium  deriv¬ 
ative  formed  during  the  condensation  is  decomposed 
by  dry  carbon  dioxide  instead  of  by  water,  a  colour¬ 
less  compound  separates  which  passes  gradually  into 
the  yellow  quinone.  The  latter  is  unusually  stable 
towards  reducing  agents,  but  is  converted  by  zinc 
dust  and  glacial  acetic  acid  into  the  corresponding 
quinol,  m.  p.  111-5°  (corr.).  The  quinone  is  trans¬ 
formed  by  sodium  ethoxide  or  by  alcoholic  potassium 
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hydroxide  into  a  substance,  ®66®54®5>  111  ’  P-  -^6 
(corr.).  In  addition  to  the  quinone,  a  compound, 
C32H2402,  m.  p.  208°  (corr.)  (2  :  i-diphenyl-l-benzyl- 
A1 -cy clopetilene-3  lo-diotie),  is  occasionally  obtained 
during  the  action  of  phenylacetylene  on  ethyl  potassio¬ 
phenylacetate  ;  it  is  derived  from  ethyl  ay-diphenyl- 
acetoaeetate. 

VI.  During  the  action  of  potassium  on  an  ethereal 
solution  of  ethyl  phenylacetate,  the  changes  (1) 
CELPh-COoEt + K=  CH  PhiCfO  E  t)  •  OK + H  and  (2) 

CHPh:C(OEt)-OK+CH,Ph-CO,Et+K= 
CH2Ph-C(0K):CPh-C02Et+Et0K+H  occur  simul¬ 
taneously.  Since  the  velocity  of  (1)  greatly  exceeds 
that  of  (2),  the  main  product  is  ethyl  potassiophenyl¬ 
acetate,  provided  that  an  excess  of  ester  is  not 
present  during  or  after  dissolution  of  the  metal.  In 
the  preparation  of  ethyl  potassiophenylacetate,  it  is 
advisable  to  work  as  rapidly  as  possible  with  a  slight 
deficiency  of  the  metal,  and  to  finish  the  preparation 
without  delay.  If  ethyl  potassiophenylacetate 
covered  by  ether  is  treated  with  a  small  quantity 
of  ethyl  phenylacetate,  solution  follows  with  form¬ 
ation  of  ethyl  potassio-ay-diphenylacetoacetate.  This 
is  due  to  decomposition  of  ethyl  potassiophenylacetate 
by  liberated  ethyl  alcohol  (cf.  equation  2),  whereby 
ethyl  phenylacetate  is  regenerated,  thereby  allowing 
the  change  to  continue  until  formation  of  ethyl 
potassio-ay-diphenylacetoacetate  is  almost  quan¬ 
titative.  The  corresponding  sodium  derivatives  do 
not  differ  so  widely  in  their  solubilities  as  the  potass¬ 
ium  compounds,  so  that  the  initial  precipitate  does 
not  become  completely  dissolved  when  an  excess  of 
ethyl  phenylacetate  is  present.  Ethyl  ay-diphenyl- 
acetoacetate,  in.  p.  78 — 79°,  and  the  potassium 
derivatives  of  ethyl  phenylacetate  and  ay-diphenyl- 
acetoacetate  are  described.  H.  Wren. 

Xanthophanic  acids.  II.  Production  of  naph¬ 
thalene  compounds  from  derivatives  of  aceto- 
acetic  esters.  F.  Feist,  H.  Janssen,  and  G.  A. 
Chen  (Bcr.,  1927,  60,  [B],  199 — 208;  ef-  this  vol., 
151). — The  by-product,  C2pH2205,  isolated  by  Lieber- 
mann  during  the  preparation  of  diethylxanthophanic 
acid  according  to  Claisen  is  formed  by  fission  of  the 
latter  acid  by  ozone  or,  with  great  readiness,  by  means 
of  boiling  alcohol  or  the  protracted  action  of  alcohol 
at  the  ordinary  temperature.  It  is  identified  as  ethyl 
acetyl- 1 : 6-dimethylnaphthaIenediearboxylate,  since 
it  is  hydrolysed  to  a  dibasic  acid,  m.  p.  273°,  which 
is  converted  by  distillation  with  lime  into  1 ;  G-di- 
methylnaphthalene  and  passes  at  350°  into  acetyl- 
1 :  6-dimethylnaphthalenemonocarboxylic  acid,  m.  p. 
184°,  The  formation  of  the  “  by-product  ”  from 
ethyl  acetoacetate  and  ethyl  ethoxymethylene- 
acetoacetate  depends  on  the  primary  formation  of 
ethyl  methenyldiacetoaeetate  (cf.  loc.  cit.),  which, 
under  the  influence  of  alkali  (derived  from  ethyl 
sodioacetoacetate),  becomes  deearboxylated  to  ethyl 
diacetylcrotonate ;  the  latter  substance  is  readily 
converted  by  loss  of  water  into  the  naphthalene 
derivative.  Aeetyl-1 : 6-dimethylnaphthalenedicarb- 
oxylic  acid  is  oxidised  by  permanganate  in  alkaline 
solution  to  I :  Q-dimethylnaphthalene-2 :4 : 7 -tricarboxylic 
acid,  m.  p.  360°  (also  kemihydrate) ;  the  silver  salt 
and  the  triethyl  ester,  m.  p.  75 — 76°,  are  described. 
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The  diethyl  ester,  m.  p.  231 — 232°,  of  the  tricarboxylic 
acid  is  obtained  by  treatment  of  the  “  by-product  ” 
with  boiling  nitric  acid  (31%),  together  with  two 
neutral  nitrogenous  compounds,  C20HQ1O6N,  m.  p. 
131—132°,  and  ( 1)  C20H19O5N,  m.  p.“75— 85° ;  all 
three  substances  arc  converted  by  alkali  hydroxide 
into  1  :  6-dime thylnaplithalene-2  : 4  :  7-tricarboxylic 
acid.  H.  Wren. 

Reaction  of  lactones  and  of  furan  derivatives 
with  aromatic  hydrocarbons  and  aluminium 
chloride.  E.  J.  King  (J.  Amer.  Chem.  Soc.,  1927, 
49,  562 — 566). — When  treated  with  phthalide  and 
aluminium  chloride,  benzene  and  naphthalene  yield, 
respectively,  o-benzylbenzoic  acid,  m.  p.  114°,  and 
o-p-naphthylmethylbenzoic  acid,  m.  p.  136 — 137°. 
In  benzene  solution,  phenylphthalide,  naphthalene, 
and  aluminium  chloride  yield  only  triphenylmethane- 
2-carboxylic  acid,  but  in  carbon  disulphide  solution 
2-phenyl-4+-naphthylmethylbenzoic  acid  is  obtained. 
No  reaction  was  observed  between  diphenylphthalide, 
benzene,  and  aluminium  chloride.  Coumarin,  benz¬ 
ene,  and  aluminium  chloride  yield  a-phenyl-aS-di- 
hydrocoumarin,  whilst  coumarilic  acid  and  benzene 
yield  similarly  a-phenyl-a fi-dihydrocoumarilic  acid , 
m.  p.  147 — 147*5°  (silver  salt;  methyl  ester,  m.  p. 
68 — 69°).  Bromination  of  the  latter  in  carbon 
disulphide  affords  a  monobromo- derivative,  m.  p.  241°, 
whilst  bromination  in  chloroform  yields  an  isomeride, 
m.  p.  127°,  which  is  converted  into  the  isomeride  of 
higher  m.  p.  when  its  sodium  salt  is  boiled  in  aqueous 
or  alcoholic  solution.  Coumarilic  acid  and  toluene 
yield  analogously  <x-p-tolyl-a$-d ihydrocournar ilic  acid, 
m.  p.  165 — -165-5°  ( methyl  ester,  m.  p.  87 — 88°; 
P-6m»m-derivative,  m.  p.  260°).  Pyromucic  acid, 
benzene,  and  aluminium  chloride  yield  what  is  pre¬ 
sumably  p-phenyl-ufi-dihydropyromucic  acid,  m.  p. 
159°  (silver  salt),  which,  on  bromination  in  chloro¬ 
form,  affords  the  §-6rcwio-dcrivative,  m.  p.  251°. 

E.  G.  Willson. 

Compounds  of  sexavalent  uranium  with 
aromatic  hydroxy-acids.  R.  Weinland  and  K. 
Hager  (Z.  anorg.  Chem.,  1927,  160,  193 — 208). — 
The  following  compounds  are  described :  uranyl 
methyl  salicylate  (+C5H5N),  aniline  and  piperidine 
di  sa  licyla  touran  at  es ,  ammonium  tribenzoatouranate, 
ammonium  (+3H20),  aniline  (+4H20),  o-toluidine 
(+3H20),  pyridine  (+4H20),  and  piperidine  (+3H20) 
tri-p-hydroxybenzoatouranates,  pyridine  (+7H20)  and 
aniline  U  '-m-hydroxybenzoatouranates,  pyridine 
(+H»0),  triethylamine,  o-toluidine,  m -nitroaniline, 
toluylenediamine ,  methylamine  (+5H20),  guanidine 
(+6H20),  potassium  (+9  and  13H20),  ammonium 
(+9  and  13H20),  and  barium  (+10  and  14H,0)  tri- 
salicylatouranates.  The  variety  of  complexes”  which 
may  be  formed  is  due  to  the  amphoteric  nature  of 
uranyl  hydroxide,  which  is  thus  able  to  react  with 
both  the  carboxyl  and  phenolic  groups.  The  struc¬ 
ture  of  the  compounds  is  discussed  from  the  point  of 
view  of  residual  valency.  H.  F.  Gillbe. 

Purification  of  o-methoxybenzoic  acid.  E. 
Cattelain  (Bull.  Soc.  ehim.,  1927,  [iv],  41,  114 — 
115). — The  crude  o-methoxybenzoic  acid  is  dissolved 
in  water  with  a  slight  excess  of  sodium  hydroxide, 
the  solution  neutralised  with  acetic  acid,  and  after 


addition  of  a  little  sodium  acetate  acidified  with  acetic 
acid.  The  o-methoxybenzoic  acid  is  precipitated, 
salicylic  acid  remaining  in  solution,  and  is  filtered 
cold  and  washed  with  a  little  water. 

R.  Brightman. 

Thyroxin.  III.  Constitution  and  synthesis  of 
thyroxin.  C.  R.  Hajrington  and  G.  Barger 
(Biochem.  J.,  1927,  21,  169—183;  cf.  A.,  1926,  644, 
724). — The  orientation  of  the  iodine  atoms  in  the 
tetraiodo-derivative  of  the  p-hydroxyphenyl  ether  of 
tyrosine  (thyroxin)  has  been  established  by  degrad¬ 
ation  and  by  synthesis  of  thyroxin.  Thyroxin  on 
fusion  with  potassium  hydroxide  at  a  high  temper¬ 
ature  in  the  absence  of  oxygen  yielded  products 
exhibiting  pyrogallol  reactions,  thus  suggesting  the 
probable  conversion  of  one  or  both  of  the  benzene 
rings  of  thyroxin  into  3 :4: 5-trihydroxy-derivatives. 
It  was  also  found  that  the  colour  reaction  of  thyroxin 
with  nitrous  acid  and  ammonia  (Kendal  L  and 
Osterherg,  A.,  1920,  i,  180)  was  also  given  in  general 
by  benzene  derivatives  containing  two  iodine  atoms 
in  the  ortAo-positions  to  a  hydroxyl  or  an  amino- 
group,  which  suggested  that  thyroxin  contained  a 
similar  grouping.  By  exhaustive  methylation  of 
thyroxin  with  methyl  iodide  after  boiling  the  product 
with  alcoholic  potassium  hydroxide,  an  unsaturated 
acid,  C1GH10O4I4,  melting  indefinitely  above  290°, 
was  obtained.  On  oxidising  this  acid  with  potassium 
permanganate,  an  aldehyde,  CuH803l4,  m.  p.  198°, 
was  obtained,  which  by  further  oxidation  gave  an 
acid,  C14H804I4,  m.  p.  283°,  methyl  ester,  m.  p.  233°, 
ethyl  ester,  in.  p.  171-5°.  The  acid  was  shown  to  be 
3 :5-di-iodo-4-(3':5'-di-iodo-4'-methox7yphenoxy)benzoic 
acid  by  synthesis  in  the  following  way  : 

3  :  5 -Di-  iodo - 4  - (4' -  methoxyphenoxy)nitrobenzene, 
yellow,  m.  p.  144°,  was  prepared  by  boiling  a  solution 
of  quinol  monomethyl  ether  and  3:4: 5-tri-iodo- 
nitrobenzene  in  methyl  ethyl  ketone  with  dry  potass¬ 
ium  carbonate.  The  aniline,  m.  p.  121 — 122°,  was  then 
obtained  by  reducing  the  above  nitro-compound  in 
glacial  acetic  acid  with  stannous  chloride  and  hydrogen 
chloride  (hydrochloride,  m.  p.  216° ;  sulphate,  m,  p. 
201°).  The  base  was  converted  by  Sandmeyer’s 
reaction  into  3  : 5-di-iodo-4-(4'-methoxyphenoxy)benzo- 
nitrile,  m.  p.  167 — 169°.  The  nitrile  when  boiled 
with  a  mixture  of  hydriodic  and  acetic  acids  under¬ 
went  simultaneous  hydrolysis  and  demethylation, 
yielding  3  : 5-di-iodo-4-(4'-hydroxyphenoxy)benzoic 
acid,  m.  p.  252 — 254°.  The  latter  compound  on 
treatment  in  concentrated  ammonia  with  iodine  in 
potassium  iodide  yielded  3  : 5-di-iodo-4-(3’ :  5 '-di-iodo- 
4' -hydroxyphenoxy)benzoic  acid,  m.  p.  255°.  Finally, 
by  methylating  the  last  compound  it  was  converted 
into  the  methoxy-derivative,  which  was  found  to 
be  identical  with  the  above  acid  product,  C14H804l4, 
obtained  by  degradation  of  thyroxin. 

The  starting  point  in  the  actual  synthesis  of 
thyroxin  was  3  :  o-di-iodo-4-(4'-methoxyphenoxy)bcnz- 
aldehyde,  m.  p.  121°,  obtained  from  the  nitrile  by  a 
modification  of  Stephen’s  method  (A.,  1925,  i,  1131). 
From  this  compound  the  azlactone,  yellow,  m.  p. 
2ir  was  prepared  by  heating  a  mixture  of  the 
aldehyde  and  sodium  acetate  with  hippurie  acid  and 
acetic  anhydride.  The  azlactone  was  converted  into 
ethyl  3  : 5-di-iodo-a.-benzamido-4-(4'-metho.vyphenoxy)- 
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c innamate,  m.  p.  203°,  by  warming  with  absolute 
alcohol  containing  10%  of  sulphuric  acid.  The 
cinnamic  ester  when  boiled  with  hydriodic  acid  and 
red  phosphorus  yielded  a-amino-^-3  :  5-di-iodo-4-(4:’- 
hydroxyphemxy)phenylpropionic  acid,  which  on  iodina- 
tioninammomacalsoiutiongav-ea-£»m?io-f3-3:o-dwo<io- 
4  -  (3' :  5'-  di  -  iodo  -  A'-hydroxyphenoxy)phenylpropionic 
acid,  identical  chemically  and  physiologically  with 
thyroxin  isolated  from  the  thyroid  gland. 

S.  S.  ZlLVA. 

Constitution  in  the  acenaphthene  and  naph¬ 
thalene  series.  K.  Dziewonski,  (Mlle.)  H. 
Galitzerowna,  and  A.  Kocwa  (Bull.  Acad.  Polonaise, 
1926,  A,  209 — 242). — The  monosulphonic  acid  (I) 
obtained  from  acenaphthene  and  sulphuric  acid  at 
100°  (cf.  A.,  1924,  i,  1178)  is  oxidised  to  a  sulpho- 
naphthalic  acid  (IX),  from  which,  on  alkaline  fusion 
at  250°,  a  compound,  m.  p.  257°,  previously  supposed 
to  be  identical  with  4-hydroxynaphthalic  anhydride 
(Graebe,  A.,  1903,  i,  408),  is  obtained.  Since,  how¬ 
ever,  it  has  the  formula  C12H0O3,  gives  p-naphthol 
when  distilled  with  calcium  hydroxide,  and  forms 
1  :  8-phenylpyridazone-2-naphthaquinone,  m.p.  238— 
240°  (A.,  1924,  i,  1199)  without  loss  of  carbon  di¬ 
oxide,  it  must  be  7 -hydroxy -l-naphthoic  acid  ( benzoyl 
derivative,  m.  p.  194°;  methyl  ether,  m.  p.  167-5°, 
and  its  silver  salt).  Accordingly,  (II)  is  2-sulpho- 
naphthalic  acid  (2-sulphonaphthalene-l  :  8-dicarb- 
oxylic  acid)  and  (I)  is  acenaphthene-3-sulphonio  acid. 
The  second  acenaphthenesulphonic  acid  (amide, 
m.  p.  222 — 223°)  is  therefore  the  5-derivative.  Ace- 
liaphthene  behaves  on  sulphonation  in  the  same  way 
as  naphthalene,  substitution  taking  place  in  the 
a-(5)-position  at  lower,  and  in  the  (3-(3)-position  at 
higher  temperatures.  2 - H ydroxyn aph (ha l ic  anhydride, 
in.  p,  242°,  is  obtained  by  fusing  (II)  with  potassium 
hydroxide  at  150°.  Acenaphthene-5-sulphonic  acid 
is  oxidised  to  4-sulphonaphthalic  acid,  from  which 
4 ■chlorosulphonylnaphthalic  anhydride,  m.  p.  191 — 
193°  (corresponding  sulphonamide,  m.  p.  316°,  and 
methyl  sidphonale,  m.  p.  210°),  is  prepared.  Further 
evidence  for  the  constitution  of  4-hydroxynaphthalic 
anhydride  (III),  m.  p.  350 — 351°,  obtained  by  fusing 
the  sulphonie  acid  with  potassium  hydroxide  at  240°, 
is  furnished  by  its  conversion  into  a-naphthol  when 
distilled  with  calcium  hydroxide  and  by  the  prepar¬ 
ation  of  yellowish-brown  3-nitrosoA-hydrozynaphthalic 
anhydride,  m,  p.  230°  (red  zinc  salt,  dark  green  iron 
lake).  The  following  derivatives  of  (III)  are  de¬ 
scribed  :  the  methyl  ether,  m.  p.  257° ;  acetyl  deriv¬ 
ative,  m.  p.  188—189°;  benzoyl  derivative,  m.  p. 
235 — 236°;  colourless  potassium  salt;  phenylhydr- 
azone,  m,  p.  335 — 336°;  oxime,  m.  p.  above  350° 
(red  sodium  salt);  moaemifro-derivative,  m.  p.  222°; 
also  4 -hydroxynaphthalimide,  m.  p.  above  300°; 
ammonium  i-aminonaphthalate,  m.  p.  222°  (decomp.), 
and  4 - arnin o naphthalic  anhydride ,  m.  p.  above  350°, 
which  may  also  be  prepared  by  reducing  Graebe’s 
4-nitronaphthalic  anhydride. 

1  :  8-Phenylpyridazone-4-naphthaquinone,  m.  p. 
201 — 202°  (loc.  cit.);  1  :  8-(p~nitropJienylp’jridazone)- 
‘ i-naphlhaquinone ,  m.  p.  305 — 307°,  and  1  :  8-oc- 
n aphtky Ipyr idazone A -n aph thaquinone  are  formed  from 
(III)  and  the  appropriate  diazonium  salt.  4-Hydroxy- 
naphthalic  anhydride  condenses  with  resorcinol  in 


presence  of  zinc  chlorido  to  i-hydroxynaphthafluor- 
escein,  orange-red,  -which  dyes  dark  reddish-brown  on 
a  chromium  mordant.  H.  E.  F.  Notion. 

Application  of  the  Perkin  reaction  to  phenolic 
aldehydes.  S.  Ogawa  (Bull.  Chem.  Soc.  Japan, 
1927,  2,  20 — 26). — The  uncertain  m.  p.  of  the  products 
previously  obtained  by  means  of  the  Perkin  reaction 
from  phenolic  aldehydes  (Tiemann,  A.,  1877,  893 ; 
1878,  579;  Vorlandcr,  ibid.,  1906,  i,  317)  w-ere  due 
to  the  presence  of  by-products.  Vanillin  gives,  in 
addition  to  4-acetoxy-3-methoxycinnamie  acid,  4-(4'- 
acetoxy-3' -methoxijcinnamozij) - 3 - methoxycinn cm  ic  acid 
(i acetylferuloylferulic  acid),  m.  p.  250°  (decomp.) 
{methyl  ester,  m.  p.  204 — 205-5°),  w-hieh  may  also  be 
prepared  from  4~acetoxy-3-methoxycinnamoyl  chloride, 
m.  p.  133 — 134°,  and  4-hydroxy-3-methoxyeinnamic 
acid,  in  presence  of  pyridine.  Similarly,  the  product 
from  p-hydroxybcnzaldehyde  contains  i-p-aceioxij- 
cinnamoxycinnamic  add,  m.  p.  222 — 223°  ( methyl 
ester,  m.  p.  166 — 167°),  and  a  substance,  C29H2208, 
m.  p.  231°  (decomp.)  ( methyl  ester,  m.  p.  about  200°), 
probably  i)-(4:-p'.acetoxycinnamozycinnamoxy)cinnamic 
acid,  as  well  as  pure  p-acetoxycinnamic  acid,  m,  p. 
205— 205-5°.  Experiments  with  veratraldehyde  and 
acetylvanillin  show  that  only  aldehydes  with  a  free 
hydroxyl  group  give  these  complex  products.  4-p- 
Acetoxycinnamoxycinnamic  acid  is  also  obtained 
from  p -acetoxycinnamoyl  chloride,  m.  p.  118 — 119°, 
and  p-hydroxycinnamic  acid  in  pyridine  solution. 

H.  E.  F.  Xotton. 

Compounds  similar  to  chaulmoogric  acid.  I. 
G.  A.  Perkins  and  A.  O.  Cruz  (J.  Amer.  Chem.  Soc., 
1927,  49,  517 — 522). — Treatment  of  ethyl  A2-cyclo- 
pentenylmalonate  (cf.  Noller  and  Adams,  A.,  1926, 
1137)  with  powdered  sodium  in  toluene,  followed  by- 
addition  of  an  alkyl  halide,  affords  the  corresponding 
ethyl  A2-cydopentenyla]kylmalonates,  from  w-bicli 
the  corresponding  disubstituted  malonie  acids  are 
obtained  on  hydrolysis.  The  following  were  pre¬ 
pared  :  A2-cyclopew tenylcthylmalonic  acid,  m.  p.  156° 
(decomp.);  Az-cyclopentenyl-n-propylmalonic  acid, 
m.  p.  153°  (decomp.) ;  A2-cyclopenteny!isopropp(- 
malonic  acid,  m.  p.  178°  (decomp.) ;  A2-cyclo pentenyl- 
allylmalonic  acid,  m.  p.  146°  (decomp.) ;  A2-cyclo- 
penlenyl-n-butyhmlonic  acid,  m.  p.  134°  (decomp.) ; 
and  di-A‘l-cyelopentenylmafonic  acid,  m.  p.  184°  (de¬ 
comp.).  When  heated  at  the  m.  p.,  the  above  acids 
lose  carbon  dioxide,  with  formation  of  the  following 
respective  acids  :  oc-A2-cvclo pentenyl-butyric,  b.  p. 
145 — 150°/20  mm. ;  -n -valeric,  b.  p.  150 — 160°/20 
mm.;  -iso valeric,  b,  p.  158 — 161°/20mm.;  -a-allyl- 
acetic,  b.  p.  158 — 160°/20  mm. ;  -hexoic,  b.  p.  167 — • 
169°/20  mm. ;  and  di-A2-cyclopentenylacetic  acid ,  b.  p. 
185 — 187°/20  mm.  All  the  above  substituted  acetic 
acids  decomposed  when  kept.  F.  G.  Weleson. 

New  method  of  preparation  of  methyl  phenyl- 
ethylmalonate .  M.  M.  Rising  and  T.-W.  Zee  (J. 
Amer.  Chem.  Soe.,  1927,  49,  541— 545).— a-Phenyl- 
butyronitrile  (cf.  Bodroux  and  Taboury,  A.,  1910, 
i,  557)  is  converted,  by  treatment  with  sodium  in 
dry  ether,  into  the  sodio-derivative,  which  is  con¬ 
densed  with  ethereal  methyl  chloroformate,  giving 
methyl  v.-cxyano-v.-phenylbulyrate,  b.  p.  180 — 192°/17 
mm.  Treatment  of  the  latter  with  hydrogen  chloride 
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in  absolute  methyl  alcohol  and  ether  affords  the  corre¬ 
sponding  imitwhydrocMoride ,  m,  p.  102°,  which,  on 
hydrolysis,  yields  methyl  phenylethylmalonate,  m.  p. 
39-5°  (of.  Rising  and  Stieglitz,  A.,  1918,  i,  271). 
The  reactions  oi  the  above  sodio-coiupound  suggest 
the  existence  of  the  iauiomertde,  CEtPlnCiNNa. 

F.  G.  Willson. 

Bromine  derivatives  of  some  8-ketonic  esters. 
G.  A.  Hill  (J.  Amor.  Chem.  Soe.,  1927,  49,  566 — 
571). — Treatment  of  benzylidenepinacolone  with  ethyl 
malonate  and  sodium  ethoxide  in  alcohol  affords 
ethyl  $-pivalyl-<x-phetiylethylmalomte, 
CH2(CO-GMc3);CHPh-GH(C02Et)„,  in.  p.  44- 5°.  On 
bromination  in  carbon  tetrachloride,  this  yields  a 
»ioao6ro»io-derivative,  m.  p.  80 — 81°,  which  is  un¬ 
changed  after  an  hour  at  200°.  Methyl  B-pivalyl- 
a-phenykthylmalonate,  m.  p.  82-5°,  is  obtained  analog¬ 
ously,  together  with  the  monomethyl  ester,  m.  p.  103°. 
Bromination  of  the  former  in  carbon  tetrachloride 
affords  a  mono&romo-derivative,  m.  p.  83-5°,  together 
with  an  isomeride,  m.  p.  85°,  the  ratio  of  the  former 
to  the  latter  being  2:1.  In  methyl  alcohol,  the 
isomeric  bromo-derivatives  are  produced  in  equal 
quantities,  Further  bromination  of  the  isomeride 
of  lower  m.  p.  could  not  be  satisfactorily  effected. 
Treatment  of  this  isomeride  in  benzene  with  methyl- 
alcoholic  sodium  methoxide  affords  methyl  3-pivalyl- 
2-phenylcyclopropanedicarboxylate,  m.  p.  86°,  this 
compound  being  obtained  from  the  isomeride  of  m.  p. 
85°  by  the  action  of  sodium  methoxide,  p-toluidine, 
or  ammonia.  The  isomeride  of  m.  p,  83'5°  is  un¬ 
affected  by  methyl-alcoholic  potassium  iodide  and 
by  methyl-alcoholic  hydrogen  bromide,  whilst  the 
latter  reagent  converts  the  isomeride  of  m.  p.  85° 
into  the  derivative  of  lower  m.  p.  The  latter  yields, 
when  heated  for  an  hour  at  250°/35  mm.,  y-pivalyl- 
<x-carbomethoxy-$-phenylbutyroladone,  m.  p.  128°.  The 
last  is  obtained  from  pivalyl-z-phenylethylmalonic 
acid,  m.  p.  137°,  by  bromination  in  chloroform, 
followed  by  treatment  with  sodium  carbonate  and 
esterification  of  the  product  with  methyl  alcohol  and 
hydrogen  chloride.  When  boiled  with  water, 
p-pivalyl-a-phenylethylma  Ionic  acid  is  converted  into 
y-pivalyl-P-phenylbutyric  acid,  m.  p.  122°.  The 
above  bromo-derivative,  m.  p.  85°,  yields,  when 
heated  for  an  hour  at  150°/25  mm.,  an  isomeric 

-pivalyl-a-carbomethoxy-$-phenylbutyrolactone,  m.  p. 

03-5°,  which,  on  hydrolysis  with  sodium  methoxide, 
yields  a  y-pivalyl-z-carboxy-fi-johenylbutyrolactone,  m.  p. 
135°,  the  latter  being  reconverted,  on  esterification, 
into  the  original  ester,  m.  p.  103-5°  (cf.  Kohler, 
A.,  1922,  i,  552).  F.  G.  Willson. 

Opianyl  chloride.  A.  Kirpal  (Ber,,  1927,  60, 
[-B],  382—383 ;  cf.  Rodionov  and  Fedorova,  this  vol., 
151). — Opianyl  i/.'-chloride,  m.  p.  94°,  prepared  by 
the  action  of  phosphorus  pentachloride  on  opianic 
acid  at  80°,  is  converted  by  methyl  alcohol  at  the 
atmospheric  temperature  into  the  corresponding 
t^-ester,  ra.  p.  105°,  which  is  transformed  by  prolonged 
contact  with  methyl-alcoholic  hydrogen  chloride  into 
the  normal  ester,  m.  p.  S3°.  ”  H.  Wren. 

Complex  compounds  from  pyromellitic  an¬ 
hydride.  R.  Seka  and  H.  Sedlatschek  (Monatsh,, 

1926,  47,  511 — 517). — Pyromellitic  anhydride  com¬ 


bines  with  various  phenol  ethers  to  form  coloured 
additive  compounds,  containing  1  mol.  of  each  com¬ 
ponent.  These  are  produced  by  simple  crystallis¬ 
ation  of  the  anhydride  from  excess  of  the  ether,  or 
by  mixed  fusion,  and  readily  decompose  into  the 
original  constituents  in  a  vacuum  at  100°.  The 
following  compounds  are  obtained :  from  anisole, 
yellow  laminae,  m.  p.  250— -200° ;  from  veratrole, 
orange-red,  m.  p.  195 — 200°;  from  quinol  dimethyl 
ether,  crimson,  in,  p.  180 — 1S5°;  from  tetralin, 
yellow,  m.  p.  215 — 220°.  Pyromellitic  anhydride 
may  either  be  regarded  as  a  combination  of  two 
furanquinones  (if  the  benzene  nucleus  is  given  its 
centric  formula)  or  as  a  combination  of  maleic 
anhydride  and  a  fulgide  system  (if  the  Kekule  phase 
is  used)  (cf.  Pfeiffer,  A.,  1922,  i,  341 ;  Stobbe  and 
Dietzel,  ibid.,  1923,  i,  39),  the  formation  of  complex 
compounds  with  only  I  mol.  of  the  phenol  ether 
supporting  the  latter  view.  J.  W.  Baker. 

Condensation  products  of  pyromellitic  an¬ 
hydride.  R.  Seka,  O.  Schmidt,  and  K.  Skicora 
(Monatsh.,  1926,  47,  637 — 641). — Pyromellitic  an¬ 
hydride  condenses  with  commercial  xylene  in  the 
presence  of  aluminium  chloride  to  yield  a  mixture  of 
the  isomeric  dixyloylbenzenedica rboxylic  acids  in  65-9% 
yield.  Fractional  crystallisation  from  acetic  acid 
yields  a  sparingly  soluble  portion,  m.  p.  312°,  and  a 
readily  soluble  one,  m.  p.  283°.  Reduction  of  the 
mixture  gives  a  mixture  of  the  isomeric  lactones , 
C2eH2204,  m.  p.  105 — 110°,  in  90%  yield.  Similar 
condensation  with  p-cymene  yields  a  mixture  of 
isomeric  p-cymoylb enzen ad i carboxylic  acids,  m.  p.  295° 
after  crystallisation,  in  52-5%  yield.  5:7:  12  :  14- 
Dinaphthanthradiquinone-1  :  4  :  8 : 11-tetracarboxylic 
acid  (Philippi  and  Seka,  A.,  1923,  i,  576),  on  treatment 
with  phosphoryl  chloride  and  phosphorus  penta¬ 
chloride,  yields  the  chloride,  decomp.  320°  (in  a  sealed 
tube),  which,  heated  for  12  hrs.  with  methyl  or  ethyl 
alcohol,  yields  the  tetramelhyl  and  tetraethyl  esters, 
respectively,  the  former  dccomp.  370°. 

J.  W.  Baker. 

Compound  derived  from  o-nitrobenzaldehyde 
and  diazomethane  and  its  transformation  pro¬ 
ducts.  F.  Arndt  and  W.  Paktale  (Ber.,  1927  ,  60, 
[.B],  446 — 456). — o-Nitrobenzaldehyde  is  readily  con¬ 
verted  by  an  ethereal  solution  of  diazomethane  at 

✓IN - Os 

—  10°  into  the  compound,  C0H,s  >0  CH„  m.  p. 

^CH — O' 

65°,  b.  p.  144°/10  mm.,  150°/15  mm.,  for  which  the 
non-committal  name  “  nitraldin  ”  is  proposed ;  o-nitro- 
acetophenone  is  not  formed  to  a  considerable  extent, 
if  at  all.  Nitraldin  does  not  react  with  acetic  an¬ 
hydride,  phenylcarbimide,  semicarbazide,  or  o-nitro- 
phenylhydrazine.  It  explodes  by  contact  with  sul¬ 
phuric  acid,  and  decomposes  violently  at  200°  with 
evolution  of  formaldehyde.  It  is  transformed  by  very 
cautious  treatment  with  formic  acid  into  the  nitroso- 

derivative,  NOCgH4-CH<q>CH2,  iu,  p.  103—104° 

(decomp.),  which  is  converted  by  warm  2iV-bydro- 
ehloric  acid  into  formaldehyde  and  methylenedihenz- 

iso oxazolom,  CO<C^>N<'H2-N<^^>CO,  which 
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is  also  derived  by  the  action  of  mineral  acids  on 
nitraldin.  The  constitution  of  the  latter  substance 
is  established  by  its  production  from  benzisooxazolone 
and  formaldehyde  in  presence  of  2JV-hydrochloric 

acid  and  from  hydroxymethylbenzisoxazolone  and 
acid  with  evolution  of  formaldehyde.  Benziso- 
oxazolone  is  converted  by  boiling  aqueous  formalde¬ 
hyde  into  hydroxy  methylbenzisooxazolone,  m.  p.  116 — 
117°,  which,  in  solution,  appears  to  be  in  equilibrium 
with  the  compounds  from  which  it  is  derived.  In 
neutral  media,  the  equilibrium  is  greatly  in  favour  of 
the  hydroxymethyl  compound,  so  that  it  may  be 
crystallised  from  water  or  acetic  anhydride.  In 
alkaline  solution,  equilibrium  is  in  favour  of  the 
components,  so  that  benzoyl  chloride  and  alkali 
hydroxide  convert  it  into  Ar-benzoylbenzisooxazolone 
and  ammonia  (which  combines  with  the  formalde¬ 
hyde)  transforms  it  into  ben/.i.sooxazolone.  For  a 
similar  reason,  its  conversion  into  metliylenedibenz- 
isooxazolone  (v.  s.)  by  hydrochloric  acid  is  prevented 
by  the  addition  of  a  large  excess  of  formaldehyde. 

II.  Wren. 

Condensation  products  from  o-aminobenz alde¬ 
hyde.  Preparation  of  the  aldehyde.  E.  Bam¬ 
berger  (Ber.,  1927,  60,  [B],  314—319;  cf.  Seidel, 
A.,  1926,  1140;  Weitnauer,  Diss.,  Zurich,  1904). — 
Anhydrotris-o-aminobenzaldehyde,  ( 1 ) 

CH<§fiH5^>CH-NR-C6H4-CHO,  (R=H),  m.  p. 

230 — 261°,  according  to  the  mode  of  heating,  is  ob¬ 
tained  when  o-aminobenzaldehyde  is  preserved  in 
aqueous  or  ethyl-alcoholic  solution  or,  more  slowly, 
when  the  solid  aldehyde  is  kept  in  a  closed  vessel. 
It  is  converted  by  p-nitrophenylhydrazine  in  feebly 
acid  solution  into  the  p-nitrophenylhydrazone  of 
o-aminobenzaldehyde.  The  action  of  methyl-alcoholic 
hydrogen  chloride  on  o-aminobenzaldehyde  gives 
methylknhydrolns-o-aminobenzaldehyde  (R=Me),  m.  p. 
240°  (decomp.) ;  the  corresponding  ethyl  and  n- propyl 
derivatives,  m.  p.  200°  and  216 — 217°,  respectively, 
are  analogously  prepared.  o-Aminobenzaldehyde 
and  p-phenylhydroxylamine  give  the  compound, 
C27H22ON4,  m.  p.  215 — 229°  (decomp.),  according 
to  the  manner  of  heating. 

Improved  directions  are  given  for  the  preparation 
of  o-amino-  from  o-nitro-benzaldehyde.  H.  Wren. 

Chlorovanillin  and  some  of  its  derivatives. 
R.  M.  Hann  and  G.  G.  Spencer  (J.  Amer.  Cliem.  Soc., 
1927,  49,  535 — 537). — A  chlorovanillin,  presumably 
5-chloro-4-liydroxy-3-methoxybenzaldehyde,  m.  p. 
165°,  is  obtained  by  the  action  of  chlorine  on  vanillin 
in  glacial  acetic  acid  at  the  ordinary  temperature 
(cf.  Menke  and  Bentley,  A.,  1898,  i,  661).  The  oxime, 
m.  p.  172 — 173°  [ hydrochloride ,  m.  p.  168 — 169°  (de¬ 
comp.);  hydrobromide,  m.  p.  153 — 154°  (deeomp.)], 
hydrazone,  m.  p.  248 — 249°  (decomp.),  phenylhydr- 
azone,  m.  p.  106 — 107°,  d iphenylkydrazone,  m.  p.  155 — 
156°,  semicarbazone,  m.  p.  198 — 199°  (deeomp.),  and 
thiosemicarbazone,  m.  p.  216 — 217°,  are  described. 
Condensation  of  chlorovanillin  with  ethyl  eyanoacetate 
in  presence  of  piperidine  affords  the  ethyl  ester,  m.  p. 
201  of  o-chloroA-hydroxy-o-methoxy-a-cyanocmnamic 
acid,  yellow,  m.  p.  233 — 234°  (deeomp.),  whilst  treat¬ 
ment  with  aniline  and  (3-naphthylainine  in  alcohol 


yields,  respectively,  cMorovanittylidcneaniline,  m.  p. 
160°  [picrale,  m.  p.  226 — 227°  (deeomp.)],  and  chloro- 

vanillylidene-P-naphthylamine,  m.  p,  130 — 131°  [di- 
bromide,  m.  p.  150 — 155°  (deeomp.);  pier  ate,  brick- 

red,  m.  p.  214°  (deeomp.)].  F.  G.  Willson. 

Synthesis  of  p-hydroxybenzophenone,  W.  T. 
Minaev  (J.  Russ.  Rhys.  Chem.  Soc.,  1926,  58,  307 — 
313). — The  various  methods  for  the  preparation  of 
the  aromatic  polyhydroxy-ketones  are  discussed 
from  the  point  of  view  of  their  value  in  dye  chemistry. 
Dobner’s  method  of  condensing  the  phenol  with 
benzoyl  chloride  in  presence  of  zinc  chloride  was 
adopted.  On  gently  warming  the  mixture  of  phenol 
and  benzoyl  chloride,  hydrogen  chloride  is  evolved 
quantitatively,  and  the  phenolic  ester,  Ph-CQ2Ph, 
is  formed.  Further  action  of  benzoyl  chloride  at 
180°  in  presence  of  zinc  chloride  gives  a  93%  yield 
of  the  para-benzoylated  ester,  P  h  •  C  0  •  C  0H  4  -  C  O  2  Ph , 
which,  on  prolonged  hydrolysis  with  alkali,  gives  an 
extremely  small  yield  (7%)  of  the  impure  p-hydroxy- 
ketone. 

It  was  found  that  the  action  of  alkali,  zinc  chloride, 
or  hydrochloric  acid  on  the  pure  p-liydroxy -ketone 
gave  tars.  On  completion  of  the  second  stage  of  the 
synthesis,  therefore,  the  p-benzoylated  ester  was 
separated  from  the  zinc  chloride,  and  repeatedly 
hydrolysed  with  small  quantities  of  alkali,  the  crystals 
of  the  p-hydroxy-ketone  which  separated  being 
removed  in  each  case.  A  51-5%  yield  of  pure  ketone 
in.  p.  133-8 — 133-9°,  was  obtained. 

The  possibility  of  a  migration  to  the  nucleus  of  the 
benzoyl  group,  Ph-CO-O-Ph  — >■  Ph-CO-CeHrJ-OH  is 
discussed.  M.  Zvegintzqv, 

Reactions  of  hydrazines  with  hydroxymethyl- 
ene-ketones  and  their  derivatives.  I.  K.  von 
Atjyvers  and  II.  Matjss  (Annalen,  1927,  452,  182 — 
210). — The  intermediate  products  in  the  production 
of  1:3-  and  1  : 5-diphenylpyrazoles  from  hydroxy  - 
methyleneaeetophenone  and  phenylhydrazine  (Auwers 
and  Schmidt,  A.,  1925,  i,  585)  are  now  shown  not  to 
be  hydrazones,  but  hydrazides  of  the  composition 
CHBz:CH-NPh-NH2  (I)  (25%)  and 
CHBziCH-NH-NHPh  (II)  (75%),  which  on  distillation 
yield  1  :  3-  and  1  :  5-diphenylpyrazoles  in  the  pro¬ 
portions  stated.  The  latter  intermediate,  \-phenyl- 
2-$-benzoylvinylhydrazine,  m.  p.  126°,  when  shaken 
with  air  in  alcoholic  sodium  hydroxide  solution,  is 
oxidised  to  $-benzoylvinylazobenzene  (III),  m.  p.  50 — 
60°.  The  sodium  salt  of  the  ketone  reacts  with 
phenylhydrazine  to  yield  s-formylphenylhydrazine, 
small  quantities  of  (II)  and  (III),  and  acetophenone. 
Hydroxymethyleneacetophenone  benzoate  (the 
ketonic  structure  of  which  is  proved  by  its  oxidation 
to  plienylglyoxylie  acid  with  potassium  permanganate 
in  aqueous  acetone  solution),  on  treatment  with 
phenylhydrazine  yields  two  initial  products,  m.  p. 
120°  and  164°,  respectively,  which  are  found  to  be 
isomorphous  forms  of  1  -phenyl - 1  -  [i -benzoylvinylhydr- 
azine  (I),  the  ring  structure  previously  ascribed  ( loc . 
c it.)  to  the  one  m.  p.  164°  being  incorrect.  On  oxid¬ 
ation  with  potassium  permanganate,  either  form 
yields  the  anilide  of  hydroxymethyleneacetophenone, 
identical  with  a  synthetic  specimen,  which  with  phenyl¬ 
hydrazine  yields  1  :  5-dip henylpyrazole.  Both  forms 
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when  treated  with  p - ni t ro be nza ldehyd e  yield  the 
p-nitrobenzylidene  derivative, 

CHBz:CH-NPh-N:CH*GGH4-N02,  m.  p.  173 . 174°, 

identical  with  a  synthetic  specimen  prepared  from 
hydroxymethylcneaeetophenone  and  p-nitrobenzyl- 
idenephenylhydrazine ;  and  with  p-nitrobenzoyl 
chloride  both  yield  an  N-p-nitrobenzoyl  derivative, 
CHBz:CH-NPh-NH-C0-C6H4-N02,m.  p.  205°,  identical 
with  a  specimen  obtained  from  the  sodium  salt  of 
hydro  xymethyleneacetophenone  and  p-nitrobenzoyl- 
phenylhydrazine.  Hence  it  is  the  substituted  amino- 
group  of  phenylhydrazine  which  reacts  with  esters 
and  ethers  of  the  hydroxymethylene- ketone.  With 
s  -f  ormylphenylhydra  zine ,  the  ketone  yields  the 
a-phenyl-$-formylhydrazide,  m.  p.  148—149°,  which 
when  heated  with  2JV-hydrochloric  acid  for  15  min. 
yields  1  : 3-diphenylpyrazole.  The  sodium  salt  of 
the  ketone  reacts  with  p-nitrophenylhydrazine  hydro¬ 
chloride  to  yield  the  p-nilrophenylhydrazide,  m.  p. 
156 — 157°,  which  when  heated  for  15  min.  with 
acetic  acid  yields  l-p-nitrophenyl-5-phenylpymzole, 
m.  p.  117—118°,  b.  p.  240— 242°/14  mm.  (also 
obtained  directly  when  the  benzoate  of  the  ketone 
is  used).  This  compound,  on  reduction  with  stannous 
chloride  and  hydrochloric  acid,  yields  1-p -amino- 
phenyl-o-phenylpyrazole,  m.  p.  148-5 — 149-5°,  which 
yields  1  : 5-diphenylpyrazole  when  the  amino-group 
is  removed.  The  benzoate  of  the  ketone  reacts  with 
p-nitrophenylhydrazine  in  propyl  alcohol  at  the 
ordinary  temperature  to  yield  the  nitrodiphenyl- 
pyrazole  directly,  together  with  a  compound,  m.  p. 
208 — 209°,  In  boiling  propyl  alcohol  a  bis-p-nitro- 
phenylhydrazine  derivative, 
N02-C6H4-NH-N:CPh-CH:CH-NH-NH-CGH4-N02,  was 
obtained,  red,  m.  p.  170—172°  (+1  mol.  of  acetone), 
yellow,  m.  p.  195—200°  (changing  into  the  red  form 
on  heating),  which  after  long  heating  on  a  water- 
bath  yields  l-p-nitrophenyl-Z-phenylpyrazole,  m.  p. 
169 — 169-5°,  giving  on  nitration  with  nitric  acid  for 
0-5  hr.  on  a  water-bath  1  :  3-dinitrodiphenylpyr azole, 
m.  p.  226 — 228°,  identical  with  the  product  obtained 
by  direct  nitration  of  1  : 3-diphenylpyrazole.  The 
constitution  CHBzlCH-NH-NMc-CIBCIIBz  is  now 
assigned  to  the  compound,  m.  p.  138°,  obtained  from 
hydroxymethyleneacetophenone  and  methylhydr- 
azine.  On  methylation  with  methyl  sulphate,  it 
yields  s-dimelhyldi-P-benzoylvinylkydrazine,  m.  p. 
175 — 176°,  identical  with  the  compound  obtained  from 
s-dimethylhydrn  zine  and  the  sodium  salt  of  hydroxy¬ 
methyleneacetophenone.  When  heated  with  hydro¬ 
chloric  acid,  it  yields  s-tribenzoylbenzene.  Treated 
with  methylhydrazine  and  p-nitrobenzaldehyde, 
the  benzoate  of  the  ketone  yields  1-p -nitrobenzyl- 
idene-2-methyl-2-$-benzoylvinylhydrazine,  m.  p.  207°. 

J.  W.  Baker. 

Theory  of  colour  lakes.  Optically  active, 
internally  complex  salt  of  pseonol.  P.  Pfeiffer, 
S.  Golther,  and  0.  Axgern  (Ber.,  1927,  60,  [13], 

305—313;  cf.  A.,  1911,  i,  819;  1913,  i,  879).— The 

internally  complex  structure  of  lakes  is  established  by 
the  resolution  of  such  substances  containing  a  metallic 
atom  of  constant  co-ordination  number  into  their 
optical  antipodes ;  the  cobalt  derivatives  of  pseonol 
(2-hydroxy-4-methoxyacetophenone)  being  selected. 
Pseonol  is  converted  by  chloropentamminccobaltic 


chloride  in  boiling  aqueous  solution  into  the  com- 
pound  Co(C9H0O3)3  (also  +CHC13),  which  is  not  suit¬ 
able  for  purposes  of  resolution.  The  ketone  is  trans¬ 
formed  by  hydroxoaquodiethylonediamineeobalt 
bromide  (cf.  Werner  and  Matissen,  A.,  1918,  i,  379) 
or  by  chloroaquodiethylenediaminecobalt  sulphate 
into  the  bromide,  [Co  en2(C0H0O3)]Br,H2O,  from 
which  the  corresponding  iodide  (monohydrato  and 
anhydrous),  chlorate,  perchlorate,  and  dithionale  are 
derived.  Resolution  of  the  bromide  is  effected  by 
treatment  with  silver  d- tartrate  and  evaporation  of 
the  filtrate  to  a  syrup  from  which  the  d -tartrate  of 
the  Z-base  separates,  [a][’(l  —139-4°  in  water.  Treat¬ 
ment  of  the  tartrate  with  sodium  bromide  affords  the 
corresponding  active  bromide,  [ct];),,  — 175-7°  in  water. 

Paionol  is  converted  by  treatment  with  copper  or 
nickel  sulphate  and  ammonia  into  the  compounds 
Cu(CgH903)2  and  Ni(CgH0O3)2,  which  give  additive 
derivatives  with  pyridine  (2  mols.)  or  aniline  (1  mol.). 

Amended  directions  are  given  for  the  preparation 
of  carbonatodiethylenediaminecobalt  nitrate  and  the 
corresponding  bromide.  H.  Wren. 

Preparation  of  alizarin  from  phthalic 
anhydride  and  o-dichlorobenzene.  M.  Phtllifs 
(J.  Amer.  Chem.  Soc.,  1927,  49,  473-478).— When 
phthalic  anhydride  (0-2  mol.)  is  heated  with  o-di- 
chlorobenzene  (1  mol.)  and  aluminium  chloride 
(0-3  mol.)  at  100°  for  about  14  hrs.,  o-3  : 4 -dichloro- 
benzoylbenzoic  acid,  m.  p.  191-2°,  is  obtained  in  70% 
yield.  When  heated  with  4  parts  of  concentrated 
sulphuric  acid  at  150°  for  4  hrs.,  the  latter  affords  a 
practically  quantitative  yield  of  2  :  3-dichloroanthra- 
quinone,  and  this,  when  heated  with  an  equal  weight 
of  water  and  4  parts  of  potassium  hydroxide  at  225°, 
is  converted  into  alizarin  (yield,  31-2%).  The  form¬ 
ation  of  p-chloroanthraquinone  from  phthalic  anhydr¬ 
ide  and  o-dichlorobenzene  (Sprent  and  Dodd,  E.P. 
204,528)  could  not  be  confirmed.  F.  G.  Willson. 

P  olyhydroxyanthraquin  ones .  VII.  Structure 
and  synthesis  of  hydroxy  an  thrarufin  and  of 
rufiopin.  S.  V.  Puntambeker  and  R.  Adams  (J. 
Amer.  Chem.  Soc.,  1927,  49,  486 — 491 ;  cf.  A.,  1925, 
i,  1076). — Treatment  of  2'-hydroxy-3  :  4-dimethoxy- 
diphenylmethane-2-carboxylic  acid  (cf.  A.,  1925,  i, 
272)  with  concentrated  sulphuric  acid  and  boric  acid 
at  the  ordinary  temperature,  followed  by  addition  of 
phosphorus  pentoxide,  affords  5-hydroxy-l  :  2 -di- 
meihoxy-Q-anthrone,  which,  on  oxidation  with  chromic 
acid  in  glacial  acetic  acid,  yields  5-hydroxy-l  :  2 -di- 
m ethoxy anthraquinone,  orange,  m.  p.  230-5 — 231-5°, 
and  this,  on  demethylation  with  hydrobromie  acid 
in  acetic  acid,  is  converted  into  1:2:  5-irihydroxy- 
anthraquinone,  brownish-red,  m.  p.  273 — 274°  (tri¬ 
acetate,  m.  p.  238 — 239°),  identical  with  hydroxy- 
anthrarufin.  Condensation  of  p-bromoguaiacol  with 
opianic  acid  in  presence  of  concentrated  sulphuric 
acid  yields  5  :  Q-dimethoxy -2-(5' -bromo-2’ -hydroxy-3’ - 
mclhoxyphenyl)phthalide,  m.  p.  163 — 164°,  which,  on 
reduction  with  zinc  and  sodium  hydroxide,  affords 
2' -hydroxy-3  :  4  :  3' -lrimethoxydiphenylmethane-2- carb¬ 
oxylic  acid,  m.  p.  155 — 156°.  Bromination  of  the 
latter  in  glacial  acetic  acid  yields  5' -bromo-2' -hydroxy  - 
3:4:  3'-trimelhoxydiphenylmethane-2-carboxylic  acid, 
m.  p.  168 — 169°,  whilst  treatment  with  concentrated 
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sulphuric  acid  in  presence  of  boric  acid  affords 
5-hjdroxy-l  :  2  :  6 - irimclhoxy-9 -anthrone.  On  oxid¬ 
ation,  the  latter  is  converted  into  5-hydroxy -l  :  2  :  6- 
trimethoxyanthraquinone,  orange,  m.  p.  245 — 246°,  and 
this,  on  demethylation,  yields  1:2:5:  Q-tetrahydroxy- 
anthraquinone,  red,  m.  p.  316 — 318°  (tetra-acetate, 
m.  p.  237 — 238°),  identical  with  rufiopin. 

F.  G.  Wells  on. 

Reduction  products  of  dinaphthanthradi- 
quinone.  11.  Seka  and  K.  Sekora  (Monatsh.,  1926, 
47,  519 — 528). — Reduction  of  dinaphthanthradiquin- 
one  with  alkaline  hyposulphite  and  benzoylation  of 
the  product^  yields  the  dibcnzoi/l  derivative  of  the 

monoquinol,  de¬ 

comp.  350°  (cf.  Philippi,  A.,  1913,  1,  627),  which,  on 
further  reduction  and  acetylation  with  zinc  dust, 
acetic  anhydride,  and  sodium  acetate,  yields  the 
monobenzoyltriacetyl  derivative  of  dinaphthanthradi- 
quinol,  decomp.  283 — 285°.  The  corresponding  tetra- 
acetyl  derivative,  decomp.  295°,  is  obtained  by  similar 
treatment  of  the  original  diquinone.  The  diquinone, 
treated  in  acetic  acid  suspension  with  granulated  tin 
and  fuming  hydrochloric  acid,  yields  dinaphthanthra- 
diquinol,  decomp.  340 — 343°,  which  on  acetylation 
yields  the  tetra-acetyl  derivative  already  described. 
On  oxidation,  either  with  nitrobenzene  or  chromic 
acid,  it  is  reconverted  into  the  diquinone.  A  pre¬ 
liminary  account  of  the  reduction  with  zinc  dust  in 
ammoniacal  solution  is  given.  J.  W.  Baker. 

Nitro-derivatives  of  dinaphthanthrad  i  quin  one 
and  their  reactions.  R.  Seka  and  0.  Schmidt 
(Monatsh.,  1926,  47,  619 — 626). — Nitration  of  di- 
naphthanthradiquinone  with  potassium  nitrate  and 
sulphuric  acid  yields  two  isomeric  mononitro-deriv- 
atives,  one  soluble  with  difficulty  in  nitrobenzene,  de¬ 
comp.  above  400°  (39*7%),  and  the  other  easily  soluble 
in  the  same  solvent,  decomp.  310°  (36-9%).  Nitration 
with  nitric  acid  (d  1*52)  at  the  temperature  of  the 
water-bath  yields  two  dimlro-derivatives  (cf.  Phillipi 
and  Seka,  A.,  1923,  i,  577),  which  are  separated  by 
the  same  method,  the  one  sparingly  soluble,  decomp, 
above  400°  (40-9%),  and  the  other,  decomp.  340° 
(45*6%).  Long  heating  of  the  sparingly  soluble  di¬ 
nitro-compound  with  aniline  or  p-toluidine  causes 
replacement  of  both  nitro-groups  with  the  formation 
of  dianilino-  and  di-p-tolitidiwo-derivatives,  decomp, 
above  400°  and  decomp.  420°,  respectively.  The 
readily  soluble  dinitro-compound  simflarly  yields  an 
isomeric  dianilino-compound,  decomp.  320°.  The 
sparingly  soluble  nitro-compound  heated  with  aniline 
for  3  hrs.  yields,  not  a  mono-,  but  a  di-anilino-deviv- 
ative,  decomp.  330°.  These  compounds  all  give 
intensely  coloured  bluish-grey  to  black  dyes  when 
heated  with  fuming  sulphuric  acid.  J.  W.  Baker. 

Amino-derivatives  of  dinaphthanthradiquin- 
one,  R.  Seka  and  G.  Schmidt  (Monatsh.,  1926,  47, 

627 — 634). — Treatment  of  2-benzoylanthraquinone- 

3-earboxylie  acid  (Phillipi,  A.,  1913,  i,  627)  with  con¬ 
centrated  sulphuric  acid  yields  dinaphthanthradi- 
quinone  in  52*8%  yield  (calculated  on  the  original 
dibenzoylbenzenedicarboxylic  acids).  On  nitration 
with  nitric  acid  ( d  1*52),  2-dinitrobenzoylanthraquin<me~ 
3-carboxylic  acid,  m.  p.  170°,  is  obtained,  which  on 


reduction  with  ferrous  sulphate  yields  the  correspond¬ 
ing  diam ino-eompound,  m.  p.  170°.  These  compounds 

on  heating  with  sulphuric  acid  (d  1*83)  yield,  re¬ 
spectively,  dinitro-  and  diamino-dinaphthanthradi- 
quinone ,  both  decomp.  400°.  The  dinitro-compound 

exhibits  the  same  colour  reactions  as  the  compound 
obtained  by  the  direct  nitration  of  the  diquinone 

(preceding  abstract),  but  reduction  of  the  latter 
(decomp,  above  400°)  with  stannous  chloride  in 
alkaline  solution  yields  a  diamino-c ompound,  decomp. 
450°,  which  contains  two  atoms  of  hydrogen  more 
than  the  diaminodiquinone.  J.  W.  Baker. 

Nitriles  of  the  benzanthrone  series.  Kalle  & 
Co.,  A.-G.— See  B.,  1927,  101. 

Manufacture  of  isodibenzanthrones.  Badiscke 
Anhin-  &  Soda-Fabrik. — See  B.,  1927,  101. 

Vat  dyes  of  the  isodibenzanthrone  series. 
Badische  Anilin-  &  Soda-Fabrik. — See  B.,  1927, 
101. 


Manufacture  of  1  :  4-diarylamino-5  :  8-dihydr- 
oxyanthraquinones.  I.  G.  Farbenind.  A.-G. — 
See  B.,  1927,  136. 

Menthol  studies,  I.  Menthyl  esters  of  the 
nitro-  and  amino -cinnamic  acids.  K.  L.  McCltjs- 
key  and  B.  C.  Sher  (J.  Amer.  Chem.  Soc.,  1927,  49, 
452 — 457). — The  following  menthyl  esters  were  pre¬ 
pared  by  treating  the  appropriate  acids  with  thionyl 
chloride  and  heating  the  resulting  crude  acid  chlorides 
with  menthol  at  130°  :  p -nitrocinnamate,  m.  p.  92*5°, 
—224*00°;  m -nitrocinmmate,  m.  p.  85° 
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— 233*61°;  o -nitrocinnamate,  m.  p.  49*5°, 

— 209*75°;  cinnamate,  b.  p.  174°/3  mm., 
—218*46°;  benzoate,  b.  p.  173°/12  mm., 
—238*17°;  and  p-nitrobenzoate,  m.  p.  62°, 
—271*13°.  Treatment 'of  menthyl  p-nitrocinnamate 
with  pyridine  dibromide-hydrobromide  in  glacial 
acetic  acid  affords  menthyl  v.$-dibromo-$-p-nitrophenyl- 
propionate,  m.  p.  48°  (cf.  Rosenmund  and  Kuhnhenn, 
A.,  1923,  i,  782).  Addition  of  bromine  to  menthyl 
o-nitrocinnamate  in  chloroform  solution  yields  menthyl 
a$-dibromo-$-o-nitrophenylpropionate,  m.  p.  93 — 93*5°, 
[if]3)  — 76*03°;  menthyl  a.$-dibromo-$-phenylpropionate, 
m.  p.  83*5°,  [M ]S  —202*11,  was  prepared  analogously. 
Reduction  of  the  nitro-derivatives  with  iron  powder 
affords  the  corresponding  amino-compounds  :  menthyl 
p-aminodnnamate,  m.  p.  122°,  [M]g  — 219*30°; 
m-aminocinnamate,  b.  p.  230°/2  mm.,  [Ji]D  —209*14°; 
o-aminocinnamate,  m.  p.  85°,  — 182*32°;  and 

p -aminobenzoate,  m,  p.  88°,  [Ji]™  —250*53  [nitrate, 
decomp.  150 — -156;  hydrochloride,  m.  p.  196°  (de¬ 
comp.)].  Menthyl  p-dimelhylaminodnnamate,  m.  p. 
99°,  [iff],,  —220*67°  ( methiodide ,  decomp,  above  140°, 
[M%  —177*68°),  was  prepared  by  condensation  of 
p-dimethylaminobenzaldehyde  with  menthyl  acetate 
in  presence  of  sodium.  All  the  above  specific  rot¬ 
ations  were  determined  in  5% 

The  following  dyes,  obtained  by 
ponents  mentioned,  are  described  : 
cinnamate  and  p-naphthol,  red; 
cinnamate  and  R-salt,  maroon; 
cinnamate  and  P-naphthol,  orange ;  menthyl  p-amino- 
benzoate  and  P-naphthol,  orange-red;  and  menthyl 
p-aminobenzoate  and  F-salt,  orange,  m.  p.  287 — 288° 

F.  G.  Willson. 


benzene  solution, 
coupling  the  com- 
menthyl  p-amino- 
menthyl  p-amino- 
menthyl  m-amino- 
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Decomposition  products  of  men.th.yl  esters  of 
sulphonic  acids.  T.  S.  Patterson  and  (Miss) 
I.  M.  McAlfine  (J.C.S.,  1927,  349—353;  cf.  ibid., 
1906,  89,  332). — Menthyl  benzenesulphonate,  naphth¬ 
alene-  [3-sulphonate,  and  naphthalene-cc-sulphonate 
(m.  p.  116-5°,  [<*]££,  -—114-8°)  decompose  when 
distilled  at  4  mm.  into  menthene  and  benzene  sul¬ 
phonic  acid  or  naphthalene-^-  or  -a-sulphonic  acids. 
When,  however,  the  decomposition  is  carried  out  at 
about  120°  in  sealed  tubes  (no  pressure),  secondary 
reactions  take  place  with  the  formation  of  hexahydro- 
cymene,  dimenthene,  an  unrecognised  gelatinous 
substance  (cf.  Tolloczko,  A.,  1899,  i,  440;  Kanonni- 
kov,  ibid.,  1900,  ii,  134),  and  the  corresponding  sul¬ 
phonic  acid.  Decomposition  of  the  esters  in  nitro¬ 
benzene  or  xylene  at  about  120°  yields  only  di¬ 
menthene  and  the  corresponding  sulphonic  acid. 

J.  M.  Gulland. 

y-Terpinene.  F.  Richter  and  W.  Wolff  (Ber., 
1927,  60,  [B],  477 — 479). — In  striking  contrast  to 
the  oil  from  the  cultivated  plant,  that  from  wild 
Crithmum  maritimum  (Linn.)  contains  little  dill-apiol ; 
on  distillation,  it  readily  yields  a  terpene  hydrocarbon, 
b.  p.  69 — ' 73°/20  mm.,  0-8515,  n\*  1-4785,  +2-5° 

(in  1  dm.  tube),  which  is  identified  as  A14-p-mentha- 
diene.  The  identity  of  the  substance  with  crithmene 
(Francesconi  and  Sernagiotto,  A.,  1913,  i,  636)  and 
moslene  (Murayama,  ibid.,  1921,  i,  875)  is  established. 

H.  Wren. 

Production  of  camphene  from  pinene  hydro¬ 
chloride.  H.  Gammay. — See  B.,  1927,  156. 

Camphor  and  terpenes.  V.  Addition  of 
hydrocyanic  acid  to  camphorimine,  fenchiraine, 
menthimine ;  cyanohydrins  of  camphor  and 
menthone.  J.  Houben  and  E.  Pfankuch  (Ber., 
1927,  60,  [Bj,  586—600;  cf.  A.,  1926,  1251).— The 
action  of  potassium  or  silver  acetate  on  2-endochloro- 
camphane-2-carboxylamide  or  of  silver  acetate  on  the 
corresponding  nitrile  leads  to  loss  of  hydrogen 
chloride  and  production  of  camphene- 1 -carboxyl- 
amide  and  camphene-l-nitrile,  respectively,  thus 
excluding  the  possibility  of  preparing  camphorcvano- 
hydrin  from  these  initial  materials.  Camphorimine 
readily  adds  hydrogen  cyanide,  giving  2-aminocam- 
phane-2-nitrile,  m.  p.  170 — 171°  (decomp.)  [hydro- 
chloride,  m.  p.  about  270°  (decomp.)],  which  is  con¬ 
verted  by  concentrated  hydrochloric  acid  into  cam¬ 
phor.  It  is  transformed  by  sodium  nitrite  into 
ca mphorexocya noend ohyd r in,  m.  p.  159°,  [a]',]  -32-2° 
in  alcohol,  which  with  hydrochloric  acid  yields  optic¬ 
ally  inactive  2-cndochlorocamph<me-2-nitrile,  m.  p. 
181 — 182°,  identified  by  conversion  into  2-chloro- 
camphane-2-carboxylamide.  The  action  of  potassium 
cyanide  on  camphornitroimine  gives  the  isomeric 
camphorettdocyanoerohydrin,  m.  p.  209 — 210°,  [ot]\® 
+32°  in  glacial  acetic  acid  (cf.  Passerini,  A.,  1925, 
i,  1290),  thus  affording  a  remarkable  instance  of  the 
isolation  of  two  optically  different  compounds  from 
the  same  initial  material.  The  constitution  of  Pas- 
serini’s  compound  is  established  by  converting  it  by 
means  of  phosphorus  pentachloride  and  phosphoryl 
chloride  into  the  chloronitrile,  which  is  transformed 
with  difficulty  into  eamphene-l-carboxylic  acid  in 
addition  to  ( ?)  bornyleriecarborylamide,  m.  p.  218 — 


219°.  Fenchimine  is  converted  by  aqueous  hydro¬ 
cyanic  acid  into  cyanofetichylamine,  m.  p.  111°  ( hydro¬ 
chloride  ;  acetyl  derivative,  in.  p.  200 — 201°),  which 
appears  to  bo  converted  by  nitrous  acid  into  a 
fenchenenitrile.  Menthimine ,  b.  p.  94°/12  mm.,  pre¬ 
pared  by  the  action  of  ammonia  on  menthonenitro- 
imine,  adds  anhydrous  hydrocyanic  acid  with  form¬ 
ation  of  eyanomenthylamine  [ hydrochloride ,  m.  p. 
about  150°  (decomp.),  [a]]?  +24-2°  in  water],  which 
could  not  be  transformed  into  menthonecyanohydrin. 
The  latter  compound,  m.  p.  144 — 145°,  [<x]g  +82-7°  in 
alcohol,  is  obtained  by  the  action  of  potassium  cyanide 
on  menthonenitroimine.  It  is  hydrolysed  by  potass¬ 
ium  hydroxide  apparently  to  a  menthenecarboxylio 
acid  (amide,  m.  p.  122°).  H.  Wren. 

upoCyclene.  I.  S.  S.  Nametkin  and  Z.  P. 
Alexandrova va  (J.  Russ.  Phys.  Chem.  Soc.,  1926, 
57,  395 — 398). — apoCyclene  (I)  first 
obtained  by  Komppa  and  Roschier 
(A.,  1922,  i,  1167)  as  one  of  the 
products  of  the  dehydration  of  cam- 
phenol  by  the  xanthate  method, 
yields,  on  hydration,  various  products 
of  doubtful  constitution. 

The  hydration  could  be  1:6  (yielding  alcohols 
derived  from  camphenilone  and  a-wocamphenilone ; 
cf.  A.,  1925,  i,  1079),  1  :  2  (yielding  products  derived 
from  apocamphor),  or  2  :  6  (yielding  products  derived 
from  camphenilol  and  apocamphor).  Actually,  an 
alcohol  derived  from  apocamphor  was  obtained  by 
the  authors,  and  the  addition  cannot  be  1  :  6  [of. 
below],  Komppa  and  Roschier  (loc.  cit.)  found  as  one 
of  the  products  a-wocamphenilol.  The  authors  pre¬ 
pared  apocyclene  by  the  oxidation  of  the  hydrazone 
of  camphenilone,  m.  p.  39 — 40°,  b.  p.  136-5 — 137°/ 
748  mm.  (compare  Komppa  and  Roschier,  loc.  cit.). 
Hydration  with  glacial  acetic  acid  and  sulphuric  acid 
yielded  an  ester,  b.  p.  104 — 105°/21  mm.  Hydrolysis 
gave  an  alcohol,  m.  p.  51 — 60°,  b.  p.  10045 — 101°/ 
19  mm.;  this  on  oxidation  yielded  a  mixture  of 
ketones,  C9H140,  which  on  further  oxidation  were  con¬ 
verted  into  apocamphoric  acid,  m.  p.  204 — 205°. 

E.  Rothstein. 

Constituents  of  oil  of  Supa.  New  natural 
source  of  copaene.  G.  G.  Henderson,  W.  McNab, 
and  J.  M.  Robertson.— See  B.,  1927,  172. 

Vat  dyes  of  the  2-tliion aphthen-2-ind oleindig 0 
series.  R.  Herz  and  J.  Muller. — See  B.,  1927,  136. 

Reduction  of  quinoline-2  :  4-dicarboxylic  acid. 
T.  Nozoe  (Proc.  Imp.  Acad.  Tokyo,  1926,  2,  541 — 
543). — Reduction  of  quinoline-2  :  4-dicarboxylic  acid 
with  sodium  amalgam  gives  the  di-  or  tetra-hydro- 
acid,  isolated  as  copper  salt  ( benzoylated  acid, 
Cl8H13or  150^N,2H20,  decomp.  170°),  whilst  by 
reduction  with  hydrogen  and  platinum-black  in 
acetic  acid  a  quantitative  yield  of  decahydroquinoline- 
2  : 4 -dicarboxylic  acid,  which  decomposes  at  2S6 — 
286-5°  or,  with  l-5AcOH,  has  m.  p.  137°  (decomp.). 
The  sodium  (+4H20),  barium  (+6H20),  copper 
(+5H20),  and  silver  salts  and  the  low-melting  ethyl 
ester  ( chloroplatinate ,  decomp.  225°)  are  described. 
Methylation  of  the  decahydro-aeid  with  methyl- 
alcoholic  potassium  hydroxide  and  methyl  iodide 
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gives  the  melhyibetaint,  CO.>H-C3HJ1NMe3<CV^  (chioro- 

aurate,  decomp.  195 — 196°).  If  10%  aqueous  potass¬ 
ium  hydroxide  is  used  in  the  methylation,  the  product 
is  a  betaine  with  probably  a  dipeptide  structure, 

CO2H-CaH14N-C0-C!JH1.1(CO2H}NMe2<^0  (chloro- 

aurate,  dccomp.  178 — 179°).  C,  Hollins. 

Syntheses  of  hsemopyrrolecarboxylic  acid.  H. 
FISCHER  and  A.  Trkibs  (Ber.,  1927,  60,  [B],  377 — 
381).— 4-Methylpyrrole-3-propionic  acid  is  converted 
by  treatment  with  hydrogen  cyanide  and  hydrogen 
chloride  in  ether-chloroform  followed  by  hydrolysis 
of  the  inline  hydrochloride  into  5-aldehydo-i-melhyl- 
pyrrole-ci-propionic  acid,  m.  p.  152°  (corr.),  which 
decomposes  above  its  m.  p.  with  formation  of  por¬ 
phyrin  and  is  converted  by  boiling  concentrated 
hydrochloric  acid  into  a  methene  derivative,  decomp, 
.170°  after  darkening  at  140°.  It  is  transformed  by 
treatment  with  hydrazine  hydrate  and  sodium  alk- 
oxide  into  4 : 5-dimethylpyrrole-3-propionic  acid 
(hmmopyrrolecarboxylic  acid),  m.  p.  130°.  2:4:5- 
Trimethylpyrrole-3-propionic  acid  (cf.  Fischer  and 
Nenitzescu,  A.,  1924,  i,  1233)  is  converted  by  phthalic 
anhydride  in  glacial  acetic  acid  at  185 — 195°  into  the 
phthalide  of  4  :  5-dimethylpyrrole-3-propionic  acid, 
which  is  hydrolysed  to  the  phtkalidic  acid,  m.  p.  205° 
(corr,),  converted  by  glacial  acetic  and  hydriodic 
acids  into  4  :  5-dimethyl pyrrole-3-propionic  acid. 

H.  Wren. 

Transformation  products  of  tetrabromopyro- 
catechol,  F.  Zetzsche  and  S.  Spkiennik  (Helv. 
Chim.  Acta,  1927,  10,  91 — 102). — The  yellowish- 
brown  monopyridine  salt  of  2:3:  6-tribromo-3  :  4 -di- 
hydroryphanylpyridinium  bromide, 
CllH702NBr4,C5H-N,  decomp.  155 — 157°,  separates 
slowly  when  tetrabromopyrocatechol  is  treated  with 
dry  pyridine  at  40°.  If  the  pyridine  is  slightly  moist, 
the  red  dipyridine  salt,  m.  p.  above  260°,  is  also 
obtained.  When  either  of  these  is  treated  ■with  hydro- 
bromic  acid  (d  1-15),  2:5:  6-iribromo-S  :  4,-dihydroxy- 
phenylpyridinium  bromide,  m.  p.  242 — 243“  (decomp.), 
is  formed.  The  pyridine  ring  in  this  compound  is  not 
opened  by  aniline  or  by  phenylhydrazine  as  in  the 
case  of  dinitrophenylpyridinium  chloride  (A.,  1906, 
i,  454),  but  aqueous  solutions  of  bases  convert  it, 
through  an  unstable  violet  intermediate  compound, 
into  2:5:  G-lribromo-3  :  4  -  d  ihydroxyphe  nyl  pyr  id  in  i  urn 

betaine,  CV>HsN-CV°H)B%0  ra  p  208—209“.  This 

is  analogous  to  the  2  ;  4-dinitro-5-hydroxyphenyl- 
pyridinium  betaine  described  by  Zincke  and  Weis- 
pfenning  (A.,  1910,  i,  585).  It  is  reconverted  by 
pyridine  and  hydrogen  bromide  into  the  red  dipvridine 
salt,  and  by  acids  into  2:5:  6-tribromo-3  :  4-dihydr- 
oxyphenylpyridinium  salts  (sulphate,  m.  p.  255° ; 
chloride ,  m.  p.  220 — -222° ;  glyceroI-$-phosphale).  All 
the  above  compounds  are  oxidised  by  nitric  acid  to 
the  corresponding  quinone,  red  2  :  5  :  6-tribromo-3  :  4- 
diie/o-3  :  4  -  d  ihydroph  e.nyl  pyrid  in  in  m  nitrate,  decomp, 
indefinitely,  when  heated.  This  and  the  corre¬ 
sponding  bromide  give  a  green  colour  with  alcoholic 
ferric  chloride  and  are  decomposed  by  alkali  with 
liberation  of  pyridine.  Attempts  to  prepare  com- 
B  B 


pounds  of  a  similar  type  from  tetrabromopyrocatechol 
with  other  bases  were  unsuccessful.  Pure  tetrabromo- 
veratrole,  m.  p.  151 — 152°  (Bruggemann,  A.,  1896, 
i,  356,  gives  118°),  does  not  combine  with  pyridine. 
When  tetrabromopyrocatechol,  in  10%  sodium  hydr¬ 
oxide  solution,  is  oxidised  by  the  air,  a  red  substance 
is  precipitated  which  contains  sodium  bromoanilatc 
and  gives  2  :  5-dibromo-3  :  6-dihydroxv-p-benzo* 
quinone  on  acidification.  H.  E.  F.  Notton. 

Synthesis  of  5  : 6-dimethoxyindole  and  its 
2-carboxylic  acid.  A.  E.  Oxford  and  H.  S.  Rarer 
(J.C.S.,  1927,  417 — 422). — The  first  stage  in  the 
oxidation  of  tyrosine  to  5  :  G-dihydroxyindole  and 
its  2-earboxylic  acid  by  tyrosinase  (cf.  Rapcr,  this 
vol.,  27S)  is  the  production  of  3  :  4  -  d  1  hy  dro  xy  p  h  e  ny  1  - 
alanine,  and  this  is  suggested  as  a  possible  method 
by  which  certain  pyrocatechol  derivatives  may  arise 
in  nature. 

Condensation  of  6-nitrohomoveratrole  with  ethyl 
oxalate  (cf.  Blaikie  and  Perkin,  A.,  1924,  i,  547)  yields 
2-nitro-i  :  5-dimelhoxyphenylpyruvic  acid,  m.  p.  193 — 
194°  [plienylhydrazom,  m.  p.  170°  (decomp.)],  which 
is  oxidised  by  alkaline  hydrogen  peroxide  to  2-m‘fro- 
4 :  5-dimethoxyphenylacetic  acid,  m.  p.  202 — '204°. 
The  latter  when  reduced  with  ferrous  sulphate  and 
ammonia  yields  5  :  6-dimethoxyindole-2-carboxylic 
acid,  which  at  its  m.  p.  (202 — 203°)  passes  into 
5  :  6-dimethoxyindole,  m.  p.  154—155°,  b.  p.  198°/ 
8  mm.  (1  -acetyl  derivative,  m.  p.  150 — 152°).  Colour 
reactions  of  these  compounds  are  described,  but 
neither  the  indole  nor  its  acetyl  derivative  gives 
the  brucine  reaction  (cf.  Lions,  Perkin,  and  Robinson, 
A.,  1925,  i,  831 ;  Perkin  and  Rubenstein,  ibid.,  1926, 
394).  J.  M.  Gulland. 

Quinolines.  M.  Wyler  (Ber.,  1927,  60,  [B], 
398;  cf.  Maschmann,  this  vol.,  158). — Quinolines 
are  readily  purified  by  means  of  their  double  salts 
with  zinc  chloride  (Base,HCl)2,ZnCl2,  from  which 
they  are  regenerated  by  treatment  with  alkali  and 
steam  or  (as  hydrochlorides)  by  dry  distillation. 
2  : 8-Dimethyiquinoline  has  m.  p,  27°.  Distillation 
of  the  double  salt  from  2-methylquinolino  under 
greatly  diminished  pressure  affords  occasionally  a 
ehloro-2-methylquinoline,  m.  p.  94-5°  (hydrochloride, 
m.  p.  165“;  picrate,  m.  p.  213 — 214°).  H.  Wren. 

Oxidation  of  5-axninouracil.  O.  Baudisch  and 
D.  Davidson  (J.  Biol.  Chem.,  1927,  71,  497 — 499).— 
Treatment  of  5-aminouracil,  in  alkaline  solution, 
with  potassium  ferricyanide  gave  diuracilpyridazine, 
m.  p.  above  300°.  On  the  analogy  of  the  previously 
observed  oxidation  of  tsobarbituric  acid  (A.,  1925,  i, 
1 188)  it  is  thought  that  the  reaction  proceeds  through 
the  stage  of  5 : 5'-diaminouracil.  C.  R.  Harixgton. 

Action  of  methylglyoxal  on  carbamide.  L. 
Seekles  (Rec.  trav.  chim.,  1927,  46,  77—84). — 
Carbamide  reacts  with  methylglyoxal  to  yield  methyl - 

(decomp.),  as  a  final 
product.  An  inter- 
roe'  ate  product,  (I) 
or  (II),  m.  p.  193° 
(decomp.)  can  be 
isolated.  On  treat¬ 
ment  with  fuming 
nitric  acid,  both  the  diureine  and  its  inter- 


acetylenediureine,  m.  p.  274 

(i.)  HO-CMc-NH>co 

NH2-CO-NH-CH-NH 

N  H2-CO  -NH-CMe - N  H^r,0 

(IT.)  CH(OH)'NH^ 
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mediate  product  yield  nitropyruvic  urcide.  On 
hydrolysis  in  presence  of  phenylhydrazine,  the  inter¬ 
mediate  product  yields  methylglyoxalosazone,  and 
with  hydrogen  peroxide  it  is  converted  into  a  peroxide, 

co<nh-Ah-ooh  or  co^kh-4h-oh  m'  p' 


146°  (decomp.).  This  peroxide  is  unstable  both  in 
the  dry  state  and  in  solution.  Treated  with  fuming 
nitric  acid,  it  yields  nitropyruvic  ureide,  with  potass¬ 
ium  permanganate  followed  by  phenylhydrazine  it 
yields  methylglyoxalosazone,  and  with  hydrogen 
peroxide,  acetylcarbamide  is  obtained.  On  treatment 
with  hot  water,  intramolecular  oxidation  occurs, 
yielding  a  substance,  m.  p.  167°,  probably  pyruvic 
acid  monoureide,  Ac-CO-NH-CO-NH2.  This  yields  a 
phenylhydrazone,  m.  p.  160 — 162°  (resinifying  on 
exposure  to  air),  which  is  also  obtained  by  the  action  of 
phenylhydrazine  on  the  peroxide.  J.  W.  Baker. 

Relative  stability  of  cyclic  bases.  XIII.  J. 
von  Braun  and  0.  Goll  (Ber.,  1927,  60,  [J3],  339 — 
345;  cf.  A.,  1926,  739). — The  systems  derived  by 
the  insertion  of  one  or  two  methylene  groups  in  the 
piperazine  ring  resemble  piperazine  itself  in  stability 
and  thus  find  their  place  among  the  least  stable  cyclic 
systems . 

Tetra  hydro  isoquinoline  is  converted  by  trimethyl¬ 
ene  bromide  into  ay-ditetrahydrohoquinolyl-n- 
propane,  b.  p.  265 — 270°/14  mm.  (slight  decomp.), 
230°/l  mm.,  m.  p.  55 — 56D  (hygroscopic  hydrochloride, 
decomp.  230 — 232°;  picrate,  m.  p.  190°).  The  new 
base  is  transformed  by  trimethylene  bromide  into 
diletrahydroisoquinoliniumditrimelhyleninimium  brom¬ 
ide,  NC8H7,  m  p  225° 

(corresponding  chloride,  decomp.  219 — 220°;  chloro- 
aurate,  decomp.  158°,  after  darkening  at  140°;  chloro- 
plalinale,  decomp.  220 — 222°).  The  diquaternary 
bromide  is  converted  by  tetrahydrofsoquinoline  and 
a  little  water  at  200°  into  ay-ditetrahydroisoquinolyl- 
propane  in  80%  yield,  whereas  with  piperidine  under 
similar  conditions  it  affords  ay-ditetrahydroisoquin- 
olyl-n-propane,  ay-dipiperidino-n-propane,  and  a  -piper- 
idino-y-letrahydroisoquinolyl-n-propane,  b.  p.  230 — 
240°/14  mm.  (very  hygroscopic  hydrochloride ;  picrate, 
m.  p.  190°). 

The  action  of  trimethylene  bromide  on  a(3-di- 
piperidinoethane  or  of  ethylene  bromide  on  ay-di- 
piperidino-n-propane  affords  dipiperidiniumhomo- 
piperazinium  bromide,  which  does  not  melt  below  300° 
(corresponding  chloride,  m.  p.  290 — 300°,  after 
darkening  at  280°,  according  to  the  rate  of  heating; 
chloroaurate,  m,  p.  212°;  chloroplaiinale,  decomp. 
285°,  after  darkening  at  250°).  The  bromide  is  con¬ 
verted  by  piperidine  at  200°  into  a(3-dipiperidinoethane 
and  ay-dipiperidino-n-propane ;  with  tetrahydroiso- 
quinoline,  the  products  are  a^-ditetrahydroiso- 
quinolylethane,  ay-ditetrahydroisoquinolyl-n-propane, 
a[i  -  dipiperidinoethane,  ay  -  dipiperidino  -  n  -  propane , 
and  an  inseparable  mixture  of  y-piperidinopropyl- 
and  p-piperidinoethyl-tetrahydroisoquinoline.  I)i- 
tetrahydroisoquinoliniumhomopiperazinium  bromide, 
m.  p,  279 — 280°  (decomp.)  (corresponding  chloride, 
m,  p.  272°),  is  transformed  by  tetra  hydro  isoqu  inolin  e 
into  an  equimolecular  mixture  of  af3-ditetrahydroiso- 


quinolylethane  and  ay-ditetrahydrowoquinolyl-B-pro- 
pane.  With  piperidine,  it  affords  a  little  dipiperidino¬ 
ethane  and -propane  containing  tetrahydrofsoquinoline, 

mainly  (3-piperidinoethyl-  and  y-piperidinopropyl- 
tetrahydrof.soquinoline,  and  small  amounts  of  ditetra- 

hydroisoquinolyl-ethane  and  -propane.  H.  Wren. 

Isomerism  of  reduced  derivatives  of  qtiin- 
oxaline.  II.  Stereoisomeric  2  :  3-dimeth.yl- 

1:2:3:  4-tetraliydroquinoxalmes.  C.  S.  Gibson 
(J.C.S.,  1927,  342—349;  cf.  ibid.,  1923, 123,  1570).— 
2  :  3-DimethylquinoxaIine,  m.  p.  104-5 — 105-5°  (cf. 
Ga  briel  and  Sonn,  A.,  1908,  i,  60),  crystallises  +  3ELO. 
When  reduced  with  sodium  and  alcohol,  it  yields  a 
mixture  of  meso-2  :  3-dimelhyl-l  :  2  :  3  :  4-letrahydro- 
quinoxaline  (75%),  m.  p.  Ill — 112°  (crystallographic 
data  given),  and  dl-2  :  3-dimethyl-l  :  2  ;  3  :  4 -telra- 
hydroquinoxaline,  m.  p.  101 — 102°,  which  is  probably 
a  pseudo-racemic  mixture.  The  following  derivatives 
of  the  weso-base  are  described  :  1  : 4 -diacetyl,  m.  p. 
145—146°;  1:4 -dibenzoyl,  m.  p.  218-5—219-5°; 
1-benzoyl,  m.  p.  137 — 13S°  (nifroso-compound,  decomp. 
140°,  and  hydrochloride  described) ;  1  :  4-di-m-nitro- 
benzoyl,  m.  p.  243 — 244°;  1-p-nitrobenzoyl,  m.  p. 
167°;  1-p-tolucnesulphonyl,  m.  p.  183 — 184°;  1:4- 
diphenylcarbamyl,  m.  p.  190 — 191°;  1-carbamyl, 
m.  p.  162 — 163°  (crystallographic  data  given). 
Resolution  of  the  dl-base  by  d-  and  Z-tartaric  acids 
yields  d-2  :  3-dimelhyl-l  :  2  :  3  : 4-letrahydroquinoxal- 
ine,  m.  p.  94-5°,  [a]MD1  +112-3°  (crystallographic  data 
given;  1-lartrate,  [a]sl61  +49-9° ;  1  -  benzoyl  derivative , 
m.  p.  233 — 234°,  [aj^j  —369-1°),  and  1-2  :  3 -dimethyl- 
1:2:3:  4- tetra hydroq u inoxaline ,  m.  p.  94-5°, 

—  112-0°  [d-tarlrate,  decomp.  149°,  Msiei— 50-2° ; 
1  -benzoyl  derivative,  m.  p.  233 — 234°  (decomp.), 
Mmgi  +369-7°;  1-p-tolitenesidphonyl  derivative,  m.  p. 
172°,  [a]-.!61  +66-9°].  J.  M.  Gulland. 

Preparation  of  a  respiration  model  with  a 
complex  iron  compound  of  indigo  tin.  K.  Kijnz 
and  A.  J.  Kress  (Ber.,  1927,  60,  [2?],  367—376).— 
Iron  pentacarbonyl  slowly  evolves  carbon  monoxide 
when  warmed  in  anhydrous  pyridine  at  70 — 80°, 
apparently  forming  the  compound,  Fe2(CO)7.  In 
the  same  solvent,  indigotin  is  transformed  by  iron 
pentacarbonyl  into  the  additive  compound, 
(CiCH10O2N2)2,Fc(CO)5,2CEH5N,  which  is  readily 
decomposed  by  water  and  acids  with  re-formation  of 
indigotin,  but  is  not  sensitive  towards  oxygen,  since 
the  iron  atom  is  shielded  by  carbon  monoxide.  If, 
however,  the  green  solution  of  the  compound  is 
warmed  with  an  excess  of  iron  pentacarbonyl,  exactly 
5  mols.  of  carbon  monoxide  are  evolved  and  the  red 
substance,  (C1GH10O2N2)2Fe,  is  produced.  The  role 
of  the  nitrogen  atoms  in  this  compound  is  established 
by  the  observation  that  thioindigotin  gives  an 
analogous  additive  compound  with  iron  pentacarbonyl, 
but  cannot  react  with  iron  or  other  heavy  metal 
alone.  The  carbonyl  group  of  indigotin  is  not 
mainly  responsible  for  the  formation  of  the  compound, 
since  di-indolidenemethane  gives  analogous  complex 
derivatives.  It  must  therefore  be  assumed  that  the 
iron  atom  is  united  by  four  subsidiary  valencies  to 
the  nitrogen  atoms  of  the  four  pyrrole  nuclei,  although 
participation  of  the  carbonyl  oxygen  is  not  absolutely 
excluded.  A  parallel  is  therefore  drawn  between 
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the  Indigotin  derivative,  haemoglobin,  and  chlorophyll. 
The  red  compound  regenerates  indigotin  when, 
treated  with  acids.  It  is  very  sensitive  towards 
oxygen  and,  like  haemoglobin,  absorbs  exactly  1  mol. 
of  oxygen  for  each  atom  of  iron.  If  anhydrous  hydro¬ 
gen  cyanide  is  added  to  the  red  solution,  the  power  of 
absorbing  oxygen  is  lost,  and  only  becomes  restored 
gradually  as  the  hydrogen  cyanide  is  removed  in  a 
stream  of  oxygen.  Union  of  the  compound  with 
oxygen  is  initially  feeble;  the  absorbed  oxygen  is 
evolved  in  a  vacuum  and  the  red  colour  returns  to 
the  solution.  After  a  short  time  at  the  atmospheric 
temperature,  or  more  rapidly  when  warmed,  the  red 
colour  reappears,  the  liberated  oxygen  being  used 
in  the  oxidation  of  part  of  the  indigotin.  Renewed 
addition  of  oxygen  renders  the  solution  again  green, 
and  the  process  may  be  repeated  until  the  indigotin 
is  completely  oxidised,  whereby  considerable  heat  is 
evolved.  If,  however,  the  green  solution  is  preserved 
at  0°,  the  oxygen  becomes  more  firmly  united,  with 
production  of  a  compound,  (C1GH10O2N2)2FeO2,  which 
does  not  evolve  oxygen  when  warmed" in  a  vacuum, 
but  decomposes  into  indigotin,  isatin,  and  a  colourless 
by-product  when  warmed  in  anhydrous  media  in  an 
atmosphere  of  nitrogen.  In  analogy  with  haemo¬ 
globin,  the  indigotin  derivative  might  be  expected 
to  absorb  carbon  monoxide,  but  the  result  has  not 
been  realised  experimentally,  probably  owing  to 
the  inliibitive  action  of  pyridine,  the  only  available 
solvent.  Nitric  oxide  reacts  readily,  probably 
forming  initially  a  bluish-green  additive  compound 
containing  1  mol.  of  nitric  oxide  for  each  atom  of 
iron.  With  excess  of  gas,  5  mols.  of  nitric  oxide  are 
absorbed  and  indigotin  separates.  Carbon  dioxide 
does  not  affect  the  indigotin  compound. 

H.  Wren. 

Synthesis  of  derivatives  of  1  :  8-naphthyridine. 

G.  Roller  (Ber.,  1927,  60,  [B],  407—410; 

cf.  Seide,  this  vol.,  62). — Methyl  2-aminopyridine-3- 
earboxylate,  m.  p.  84—85°,  is  converted  by  ethyl 
malonate  and  ethyl-alcoholic  sodium  ethoxide  at 
145 — 150°  into  methyl  2  :  i-dihydroxy-l  :  8-naphthyr- 
idine-3-carboxylate,  which  softens  at  236°  ( sodium 
salt) ;  the  basicity  of  the  nitrogen  atoms  appears  so 
depressed  by  their  proximity  and  the  presence  of 
the  hydroxy-groups  that  the  substance  is  incapable 
of  forming  a  stable  salt.  The  ester  is  converted  by 
dilute  potassium  hydroxide  into  2  :  i-dihydroxy-l  :  8- 
naphlhyridine,  which,  with  phosphorus  pentachlorido 
and  phosphoryl  chloride,  affords  2 : 4 -dichloro- 
1 : 8-naphlhyridine,  m.  p,  125 — 126°  [gold  salt, 
(C8H.N2Cl2)2,HAuCl,,  m.  p.  210 — 212°  (decomp.) 
after  softening  at  200°].  H.  Wren. 

Producing  amines,  their  substitution  products, 
nitriles,  and  tetrazoles.  Knoll  &  Co.,  and  K.  F. 
Schmidt. — See  B.,  1927,  172. 

Structure  of  furazan  oxides.  C.  R,  Kinney  and 

H.  J.  Harwood  (J.  Amer.  Chem.  Soc.,  1927,  49, 
514—516). — Oxidation  of  the  four  dioximes  of  cam- 
phorquinone  yields  but  one  and  the  same  furazan 
oxide,  which  has  thus  probably  the  symmetrical 
structure  suggested  by  Green  and  Rowe  (J.C.S., 
1913,  103,  S97)  and  Forster  and  Fierz  (ibid.,  191S). 
Further  evidence  for  the  symmetrical  structure  is 


afforded  by  the  ozonisation  of  diphenylfurazan  oxide, 
the  chief  product  of  which  is  benzoic  acid,  indicating 
an  ethylenie  linking  between  the  carbon  atoms  of  the 

furazan  oxide  ring.  F.  G.  Willson. 

New  transformation  of  tertiary  heterocyclic 
bases  into  secondary  dealkylated  bases.  M. 
Polonovski  and  M.  Polonovski  (Compfc.  rend., 
1927, 184,  331 — 333). — Previous  methods  of  removing 
an  iV-alkyl  group  from  a  heterocyclic  base  to  give 
the  “  nor  ”  base  have  been  unsatisfactory.  A  new 
method  giving  good  yields  from  alkaloid  bases  which 
are  not  readily  oxidised  consists  in  treating  the 
iV-alkyl  amine  oxide  with  excess  of  acetic  (or  benzoic) 
anhydride;  this  gives  the  A-acetyl  derivative  of 
the  nor-base,  which  is  also  acetylated  at  any  hydroxyl 
group  present.  Saponification  removes  first  O-acetyl, 
then  combined  acids  (e.g.,  tropic  acid),  and  finally 
JV-acetyl.  The  following  compounds  are  obtained 
by  this  method  :  tropidine  A-oxide  gives  JV-acetyl- 
nortropidine,  C-H10NAc,  a  neutral  oil  soluble  in 
water,  and  thence  nortropidine ;  tropine  oxide  gives 
OA-diacetyltropigenine,  C7HnONAc2,  by  saponifying 
A-acetyltropigenine,  m.  p.  124°  (hydrochloride,  m.  p. 
162°),  and  tropigenine,  or,  with  benzoic  anhydride, 
A-benzoyltropigenine ;  apoatropine  oxide  gives 
A-acetylnorapcatropine,  07H11(C02C8H,)NAc,  m.  p. 
114°  (hydrochloride,  m.  p.  140°),  saponified  to 
A-a oe tyl tropigenine  and  tropigenine;  hyoscyamine 
oxide  gives  ON -diacetylnorhyoscyaminc, 
C7Hu(COaC.H8)ONAc2,  [a]D  -30°,  and  thence 
A-acetylnorhyoscyamine,  m.  p.  158°,  [a]D  —15°, 
A-a c etyltrop igen ine,  and  tropigenine;  atropine  oxide 
gives  the  same  derivatives;  hyoscine  oxide  gives 
0  A-d  iacetylnorhyoscine,  and  thence  A-acetylnor- 
hyoscine,  m.  p.  130°,  [a]0  —27°  (hydrochloride, 
m.  p.  205°),  A-acetyloscine,  and  noroscine;  N -methyl- 
granatoline  oxide,  m.  p.  218°,  gives  OA-diacetylgran* 
atoline,  m.  p.  80°,  and  thence  Ar-acetylgranatoline, 
m.  p.  120°,  and  granatoline. 

Work  on  ^-pelletierine,  tropinone,  alkylpiperidines, 
and  alkaloids  of  the  morphine,  eserine,  and  nicotine 
groups  is  announced.  E‘.  W.  Wign  all. 

tsoQuinoline  series  and  synthesis  of  papav¬ 
erine.  K.  W.  Rosenmund,  M.  Nothnagel,  and  H. 
Riesenfeldt  (Ber.,  1927,  60,  [B],  392 — 398). — 
6) - Bro m ostyrene  is  converted  by  potassium  phthal- 
imide  in  presence  of  cuprous  bromide  or  copper 
bronze  at  195°  into  a-phthalimidostyrene,  m.  p.  188 — 
189°,  which  adds  hydrogen  bromide  in  glacial 
acetic  acid  solution,  yielding  the  compound 
CjgHjjOjNBr,  ni.  p.  107 — 108°  (decomp.),  and  is 
hydrolysed  by  alcoholic  potassium  hydroxide  to  the 
corresponding  phthalamic  acid,  m.  p.  169°;  attempts 
to  isolate  the  unsaturated  amine  were  unsuccessful, 
Benzamide,  w-bromostyxene,  potassium  carbonate, 
and  copper  acetate  in  boiling  p-cymene  afford  benzoyl - 
phenylvinylamine,  CHPhICH-NMBz,  in.  p.  161°; 
benzoyl-3  : 4,-methylenedioxyphenylvinylamine,  m.  p. 
159°,  and  benzoyl -p-anisylvinylamine,  m.  p.  169°, 
are  similarly  prepared.  Benzoylphenylvinylamine  is 
converted  by  aluminium  oxide  in  boiling  deeahydro- 
naphthalene  into  1-phenylisoquinoline,  m.  p.  94° 
(picrate,  m.  p.  164°),  but  the  success  of  the  operation 
depends  greatly  on  the  quality  of  the  oxide,  for  the 


3G8 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


preparation  of  which  a  trustworthy  method  lias  not 

been  found. 

p -Nit  rod  i  metli  oxy  s  tyre  no  (cf.  Roscnmund,  A.,  1911, 
i,  34)  is  converted  by  a  solution  of  sodium  in  methyl 
alcohol  into  methyl  fi-nitro-a- 3  :  i-dimethoxyphenylethyl 
ether,  m.  p.  106° ;  methyl  'i-nitro--x4i  :  4-methylenedioxy- 
phenylethyl  ether,  m.  p.  62°,  is  described.  8-Methoxy- 
(5-3 : 4-dimethoxyphenylethylamine,  b.  p.  170°/13 
mm.  (hydrochloride,  m.  p.  185°),  yields  a  benzoyl 
derivative,  m.  p.  124°,  which  is  converted  by  phos¬ 
phoric  oxide  in  boiling  toluene  into  6  :  7-dimethoxy-l- 
plienylisoquinoline,  identified  as  the  picrate ,  m.  p. 
250°.  (5  -  M ethoxy  -  p  -  3  : 4  -  melhylenedioxyphenylethyl  - 

amine  hydrochloride,  m.  p.  102°,  is  described,  p- 
Methoxy-p-3  :  4-dimethoxyplienylethylamine  is  trans¬ 
formed  by  homoveratryl  chloride  into  the  amide, 
CBH3(OMe)2-CH(OMe)-CH2-NH-CO-CH?-C6H3(OMe)2, 
m.  p.  147 — 148°,  which  with  phosphoric  oxide  affords 
papaverine,  m.  p.  146-5 — 147°.  H.  Wrest. 

Alkaloids  of  the  Calnmba  root.  VI.  Cory- 
chilis  alkaloids.  VIII.  Synthesis  of  tetrahydro- 
jatrorrMzine,  tetrahydrocolumb amine,  and  cory- 
palmine.  E.  Spath  and  E.  Mosettig  (Ber.,  1927, 
60,  [B],  383—389;  cf.  A.,  1926,  963,  965).— The 
obtained  by  the  action  of 
phloroglucinol  and  sulphuric 
acid  on  r-tetrahydroberberine 
( loc .  cit.),  is  converted  by 
partial  methylation  with  di- 
azomethane  in  methyl-alco¬ 
holic  solution  into  tetrahydro- 
palma  tine  ( R  —  R ' — Me ) ,  tetra  - 
hydrojatrorrhizine  (R— H, 
R'=Me),  and  tetrahydrocolumbamine  (R=Me,  R'  — 
H),  together  with  unchanged  material.  The  mono- 
and  di-phenolic  bases  are  separated  from  one  another 
by  means  of  their  hydrochlorides.  Partial  methyl¬ 
ation  of  the  dextrorotatory  form  of  base  (I)  affords 
rf-tetrahydropalmatine  and  a  mixture  of  phenolic 
bases  from  which  corypalmine  is  isolated  by  fractional 
extraction  of  the  chloroform  solution  with  dilute 
hydrochloric  acid.  H.  Wren. 


base  (I)  (R=R'=H), 


Derivatives  of  dihenzoarsenole  [oo'-di- 
phenylylenearsine] .  H.  Gottueb-Billroth  (J. 
Amer.  Chem.  Soc.,  1927,  49.  482 — 486).— In  the 
preparation  of  3  ;  3'-dimetlioxydiphenyl  from  o-di- 
anisidine  by  treatment  of  the  tetrazo-hydrochloride 
with  alcohol,  the  yield  of  the  former  is  increased  to 
60%  if  a  trace  of  copper  powder  be  added  previously 
to  the  alcohol,  but  there  are  formed,  at  the  same 
time,  small  proportions  of  i-chloro-3  :  3' -dimethoxy- 
diphenyl  m.  p.  74°,  and  4  :  ■i'-dichloro-3  :  3' -dimethoxy- 
diphenyl,  m.  p.  130°.  When  boiled  with  arsenious 
chloride,  3  :  3'-dimcthoxydiphenyl  yields  3  :  6 -di- 
mcthoxy-9-chloro-oo' -diphenylylenearsine  (I),m.p.  198- 


iOMe' 


%99°.  This  is  unattacked  by 
molecular  silver  in  xylene  at 
100°,  but  yields,  on  oxid- 
ation  with  hydrogen  peroxide 
in  pyridine,  3  :  6 -dimelhoxy- 
oo'-diphenylylenearsinic  acid,  decomp.  220°,  whilst 


treatment  with  10%  aqueous  sodium  hydroxide  for 
6  hrs.  at  150 — 160°  affords  an  amorphous  substance, 
softening  at  about  85°,  apparently  isomeric  with  the 
corresponding  dimethoxy-oo'-diphenylylenearsenious 
oxide.  Nitration  of  the  above  arsinie  acid  with  con¬ 
centrated  nitric  and  sulphuric  acids  at  the  ordinary 
temperature  yields  2:4:5:  7 -letranitro-3  :  6-di- 
methoxy-oo'-diphenylylenearsinic  acid,  yellow,  decomp. 
265°,  w-hich  turns  reddish  when  exposed  to  light  (cf. 
Aesclilimann,  A.,  1925,  i,  319).  F.  G.  Willson. 

Reaction  between  Grignard  reagents  and 
10-chlorophenoxarsine  or  10~chloro-5  : 10-di- 
hydrophenarsazine.  J.  A.  Aeschlimann  (J.C.S., 
1927,  413 — 417 ;  cf.  Roberts  and  Turner,  A.,  1926, 
852). — An  extension  of  previous  work  (A.,  1925,  i, 
706).  10 -Methylphenoxarsine,  b.  p.  185°/20  mm., 

yields  a  dihydroxide,  m.  p.  94°,  with  hydrogen  per¬ 
oxide,  and  reacts  with  bromoacetic  acid  to  give 
1 0 -methyl- 1 0  -  carboxymethylphenoxa  rsonium  brom  ide, 
m.  p.  199°.  10  :  10-Dimethylphenoxarsonium  iodide 

has  m.  p.  225°  when  heated  quickly  (cf.  Roberts 
and  Turner,  loc.  cit.).  10-Ethjlphenoxarsine  sulphide, 
m.  p.  109°,  is  formed  by  the  action  of  sulphur  in 
carbon  disulphide,  or  from  the  corresponding  oxide 
and  hydrogen  sulphide.  10 -Phenylphenoxarsine, 
m.  p.  107°,  b.  p.  270°/30  mm.,  forms  a  hydroxide,  m.  p. 
93°,  and  an  oxide,  m.  p.  184°.  10-Phenyl-10-methyl- 
phenoxarsomum  iodide  has  m.  p.  175°. 

10-Methyl-,  m.  p.  105°  ( acetyl  derivative,  m.  p.  154°) ; 
10-ethyl-,  m.  p.  75°;  and  10-phenyl-o  :  10-dihydro- 
plienarsazine,  m.  p.  142°,  react  with  1  mol.  of  methyl 
iodide  only,  even  at  100°,  to  give  the  corresponding 
dihydrophenarsazonium  iodides  :  10  : 10 -dimethyl-, 

m.  p.  259°  (slow  heating)  or  268°  (rapid  heating), 
which  regenerates  the  dihydrophenarsazine  when 
heated  in  a  vacuum;  \0-methyl-\0-etliyl- ,  m.  p.  229° 
or  236°;  1 0 -phemjl -10-methyl-,  m.  p.  158°  (decomp.). 

J.  M.  Gulland. 

Types  of  linking  in  the  protein  molecule. 
W.  S.  Sadikov  (Biochem.  Z.,  1926,  179,  326—331). 
—An  investigation  of  suggested  types  of  linkings 
between  amino-acids  based  on  a  study  of  the  stability 
or  otherwise  of  collagen,  glutin  (from  gelatin),  keratin, 
and  peptone  towards  pepsin  and  trypsin.  Collagen 
is  labile  to  pepsin,  stable  to  trypsin,  glutin  is  labile 
to  both  pepsin  and  trypsin,  keratin  is  stable  to 
pepsin  and  to  trypsin,  whilst  peptone  is  stable  to 
pepsin  and  labile  to  trypsin.  It  is  suggested  that 
pepsin  attacks  ether,  ester,  or  anhydride  linkings, 
whilst  trypsin  acts  on  peptide  linkings. 

J.  Pryde. 

Determination  of  halogens  and  sulphur  in 
organic  substances.  A.  Recsei  (Chem.-Ztg.,  1927, 
51,  96). — Sulphur  and  halogens  are  determined  in 
non-volatile  substances  by  the  methods  of  Asboth 
(A.,  1896,  ii,  448)  and  of  Warunis  (A.,  1911,  ii,  927) 
respectively,  using  in  each  case  50 — 60  parts  of  a 
mixture  of  2  parts  of  potassium  sodium  carbonate 
and  1  part  of  sodium  peroxide.  C.  Irwin. 

Determination  of  acetoacetic  acid.  L.  Lorber, 
—See  this  vol.,  372. 
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Fcetal  blood-gas  tensions  and  gas  transfusion 
through  the  placenta  of  the  goat.  A.  S.  Huggett 
(J.  Physiol.,  1927,  62,  373— 384).— The  oxygen  and 
the  carbon  dioxide  dissociation  curves  of  the  maternal 
and  fcetal  blood  of  the  goat  have  been  determined. 
The  difference  in  oxygen  tension  between  maternal 
arterial  and  fcetal  venous  blood  was  45  mm.  for  oxygen 
and  18  mm.  for  carbon  dioxide.  The  gradient  for 
carbon  dioxide  can  be  reversed  by  asphyxiation  of 
the  mother.  Diffusion  of  blood  gases  across  the 
placenta  satisfactorily  explains  these  results. 

It.  K.  Cannan. 

Uptake  of  dyes  by  red  blood-corpuscles. 

P.  J.  Jurist  G  (Biochem.  Z.,  1927,  181,  17 — 29). — 
The  uptake  of  any  given  basic  or  acidic  dye  by  red 
blood  corpuscles,  over  a  definite  period,  is  propor¬ 
tional  to  the  concentration  of  the  dye  in  the  solution ; 
in  general,  the  basic  dyes  are  taken  up  to  a  greater 
extent  from  an  isotonic  sodium  chloride  solution  than 
from  one  containing  sucrose,  the  reverse  being  the 
case  with  the  acidic  dyes.  In  the  case  of  two  acidic 
dyes  soluble  in  diamylamine,  the  uptake  of  the 
dye  by  the  blood-corpuscles,  especially  from  dilute 
solutions,  was  almost  complete  in  experiments  of 
long  duration,  indicating  adsorption.  The  rate  of 
uptake  of  the  dyes  was  increased  by  a  rise  in 
temperature.  C.  R.  Haring  toy. 

Spectrophotometric  study  of  blood  solutions. 
R.  P.  Kennedy  (Amer.  J.  Physiol.,  1927,  79,  346— 
361). — The  determination  of  the  haemoglobin  in  blood 
solutions  by  measurement  of  the  light  absorption  has 
been  controlled  by  determinations  of  the  oxygen 
capacity  by  the  Van  Slyke  method.  The  absorption 
ratio  of  haemoglobin  has  been  determined  over  the 
visible  spectrum.  Precautions  and  limits  of  error  in 
spectrophotometric  measurements  are  discussed. 

R.  K.  Cannan. 

Spectrophotometric  studies  on  blood  pigments 
and  their  derivatives.  V.  Zilzer  (Biochem.  Z., 
1926, 179,  348 — 363). — From  the  fact  that  the  specific 
extinction  coefficients  of  oxyhemoglobin,  hsemin,  and 
hsematoporphyrin  increase  with  increasing  thickness 
of  solution,  but  with  constant  concentration,  or  with 
constant  layer  thickness  and  increasing  concentration, 
it  is  inferred  that  the  pigment  molecules  disperse  as 
well  as  absorb  light  and  that  they  follow  in  these 
respects  different  laws .  When  concentration  and  layer 
thickness  are  altered  in  opposite  but  equal  senses,  the 
specific  extinction  coefficients  are  unaltered  and  the 
Beer  law  holds.  The  spectrophotometric  determin¬ 
ation  of  these  blood  pigments  will  therefore  be  beset 
with  inaccuracies  until  the  laws  of  light  dispersion  as 
applied  to  them  are  more  fully  elucidated. 

J.  Pryde, 

Biochemistry  of  sulphur.  I.  Identity  of 
ergothioneine  from  ergot  with  sympectothion 
and  thiasine  from  blood.  B.  A.  Eagles  and  T.  B. 
Johnson  (J.  Amer.  Chem.  Soc,,  1927,  49,  575 — 580). 
— Sympectothion  (Hunter  and  Eagles,  A.,  1926,  85) 
and  thiasine  (Benedict,  A.,  1926,  421)  are  both 
identical  with  Tanret’s  ergothioneine  (the  betaine  of 


thiolhistidine)  (A.,  1909,  i,  671 ;  cf.  Barger  and  Ewins, 
J.C.S.,  1911,  99,  2336).  F.  G.  Willson. 

Ammonium  salts  in  circulating  blood.  J.  K. 
Parnas  (Bull.  Soc.  Chim,  biol.,  1927,  9,  76—90).— 
It  is  reaffirmed  that  a  small  but  definite  quantity  of 
ammonium  salts  exists  in  the  circulating  blood  (cf. 
Parnas  and  Heller,  A.,  1925,  i,  323,  454;  Fontes  and 
Yovanovitcli,  ibid.,  1926,  85 ;  Parnas  and  Klisiecki, 
ibid.,  536 ;  Fontes,  ibid.,  968).  F.  L,  Hewitt. 

Ammonia  content  and  formation  in  blood. 
VII.  Ammonia  formation  in  physiologically 
stagnant  blood.  A.  Klisiecki,  W.  Mozolowski, 

and  M.  Taubenhaus.  VIII.  Is  the  ammonia 
content  of  the  blood  connected  with  the  presence 
of  cyanates?  W.  Mozolowski  and  M.  Tauben- 
haus  (Biochem.  Z.,  1927,  181,  80 — 84,  85 — 95). — 
VII.  Blood  obtained  by  producing  a  contraction  in 
the  resting  spleen  has  a  higher  content  of  ammonia 
than  systemic  blood,  whilst  that  obtained  by  allowing 
the  spleen  to  fill  with  blood  again  and  immediately 
producing  a  second  contraction  contains  the  same 
concentration  of  ammonia  as  the  systemic  blood. 
Ammonia  must  therefore  accumulate  during  the 
physiological  stagnation  of  the  blood  in  the  spleen. 

VIII.  Observation  of  the  formation  of  ammonia 
in  shed  blood  or  in  protein-free  blood  filtrates,  with  and 
without  the  addition  of  cyanates,  affords  no  support 
to  the  view  that  the  latter  are  present  in  normal 
blood  and  form  the  source  of  the  ammonia  which  is 
produced.  C.  R.  Harington. 

Blood-ammonia.  D.  Adlersrerq  and  M.  Taix- 
benhaus  (Arch.  exp.  Path.  Pharm.,  1927,  121,  35 — 
66  ;  cf.  A.,  1926, 855).— The  blood-ammonia  in  normal 
and  pathological  subjects,  and  the  effect  on  the  normal 
value  of  varying  conditions,  have  been  determined. 
The  normal  actual  ammonia-nitrogen  content  of  circu¬ 
lating  blood  is  less  than  0  05  mg.  %.  This  value  is 
increased  temporarily  by  intravenous  injection  of 
sodium  dihydrogen  phosphate  or  by  greatly  increased 
breathing.  No  alteration  occurs  during  short  periods 
of  breathing  mixtures  poor  in  oxygen.  Pathological 
conditions,  with  the  exception  of  severe  diabetic 
acidosis,  show  normal  values.  With  rabbits,  cutting 
off  the  kidneys  from  the  circulation  causes  a  gradual 
rise  in  the  ammonia  of  the  peripheral  blood  and  a 
similar  rise  in  the  blood  of  the  hepatic  vein.  After 
cutting  off  all  the  abdominal  organs,  no  alteration 
occurs  in  the  blood-ammonia,  but  a  gradual  rise  in  the 
precursor  of  ammonia  results.  Normal  fresh  rabbit’s 
bile  alwaj's  contains  ammonia,  the  value  varying  from 
0-023  to  0-07  mg.  %.  Fresh  human  cerebrospinal 
fluid  contains  no  ammonia.  A.  Wormall. 

_  Determination  of  plasmal  in  blood-serum. 
R.  Fedlgen  and  K.  Imhauser  (Biochem.  Z.,  1927, 
181,  30 — 48 ;  cf.  Pfluger’s  Arch.,  1924,  206,  389). — 
Blood-serum  is  treated  with  Schiff’s  reagent  and  with 
sufficient  sulphur  dioxide  in  aqueous  solution  to 
liberate  the  plasmal  from  its  precursor ;  the  solution 
so  obtained  is  compared  colorimetrically  with  another 
obtained  by  similar  treatment  of  a  second  sample 
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of  scrum  which  contains,  in  colloidal  solution,  a  known 
amount  of  plasmal  thiosemicarbazone ;  by  the  use  of 
Barker’s  colorimeter  (A.,  1923,  ii,  694)  the  plasmalogen 
in  the  second  sample  of  serum  can  be  compensated 
for  and  that  in  tho  first  sample  calculated.  Consider¬ 
able  variations  were  found  in  the  plasmal  content  of 
the  blood-serum  of  various  species. 

0.  it.  Harington. 

Plasmalogen.  I.  Occurrence  of  plasmalogen 
in  body-fluids.  W.  Stepp,  R.  Feulgen,  and 
K.  Voit  (Biochem.  Z„  1927,  181,  284— 288).— A 
method  is  given  for  the  detection  of  plasmalogen  with 
fuchsin-sulphurous  acid.  Serum,  saliva,  the  stromata 
of  red  blood-corpuscles,  amniotic  fluid,  and  pus  gave 
a  positive,  cerebrospinal  fluid,  urine,  and  aqueous 
humour  a  negative  reaction.  With  hen’s  eggs,  the 
white  gives  a  faint  reaction,  hut  the  yolk  is  rich  in 
plasmalogen.  Milk  gives  a  positive  reaction,  but 
colostrum  is  much  richer.  P.  W.  Clgtterbijck. 

Decolonisation  of  light-green  by  male  and 
female  sera.  H.  B.  van  Dyke  and  A.  Schurmeyer 
(Biochem.  Z.,  1927,  180,  353 — 356). — Contrary  to 
Manoiloff  and  Ssentjurin,  there  is  no  specific  sex 
difference  in  the  rates  of  decolorisation  of  light-green 
by  male  and  female  sera  of  animals  or  man. 

R.  K.  Cannan. 

Effect  of  potassium  oxalate  on  electrolytes  of 
blood  and  plasma.  A.  J.  Eisenman  (J.  Biol. 
Chern.,  1927,  71,  587 — 604). — Variations,  which  were 
outside  the  limits  of  experimental  error,  but  were 
inconsistent  in  magnitude  and  direction,  were  observed 
between  oxalated  and  defibrinated  samples  of  the 
same  blood,  particularly  in  the  electrolyte  content 
and  the  carbon  dioxide  absorption  curve.  The 
lisematocrit  values  of  the  oxalated  blood  were  always 
lower  than  those  of  tho  defibrinated  blood.  The 
variations  were  present  whether  the  blood  was  treated 
anaerobically  or  in  the  air ;  they  were  independent  of 
the  time  which  had  elapsed  since  the  addition  of  the 
oxalate,  and  they  were  not  the  same  as  those  pro¬ 
duced  by  an  equivalent  amount  of  sodium  chloride. 
In  view  of  these  results,  defibrination  is  recommended 
in  preference  to  treatment  with  oxalate  for  the  pre¬ 
vention  of  coagulation  in  blood  required  for  accurate 
work  on  the  concentration  of  electrolytes. 

C.  R.  Harington. 

Anaerobic  defibrination  of  blood.  A.  J.  Eisen¬ 
man  (J.  Biol.  Chern.,  1927, 71, 607 — 609). — A  sampling 
bulb  provided  with  a  stopcock  at  either  end,  and  con¬ 
nected  at  one  end  to  a  levelling  bulb,  is  completely 
tilled  with  mercury ;  blood  is  allowed  to  flow  into  the 
bulb  until  nearly  all  the  mercury  is  displaced,  tho  stop¬ 
cocks  are  closed  and  the  bulb  is  shaken;  the  fibrin 
adheres  to  the  fine  globules  of  mercury  and  the  blood 
is  readily  separated.  C.  R*  Harington. 

Determination  of  partition  of  phosphorus  in 
blood.  M.  Machebceuf  (Bull.  Soc.  Chim.  biol., 
1927,  9,  94 — 98). — Determination  of  the  total  phos¬ 
phorus  of  whole  blood,  serum,  and  corpuscles,  and  of 
the  inorganic  phosphates  of  the  serum  may  be  carried 
out,  using  10  c.c.  of  blood.  For  inorganic  phosphate 
determination  in  serum,  proteins  are  removed  from 
3  c.c,  of  serum  by  trichloroacetic  acid ;  sulphuric  acid, 
ammonium  nitrate,  and  ammonium  molybdate  are 


added  to  the  filtrate,  the  phosphomolybdate  is 
collected,  and  the  amount  of  standard  sodium  hydr¬ 
oxide  required  to  displace  the  ammonia  is  determined, 
using  phenolphthalein  as  indicator.  Fractionation  of 
the  proteins  with  ammonium  sulphate  indicated  that  in 
1  c.c.  of  horse  serum,  containing  0-077  mg.  of  total 
phosphorus,  the  inorganic  phosphates  accounted  for 
0-025  mg.,  the  albumin  contained  0-035  mg.,  and  the 
globulin  0-014  mg.  L.  F.  I-Iewitt. 

Gasometric  determination  of  pa  of  Mood. 
A.  J.  Eisenman  (J.  Biol.  Chem.,  1927,  71,  611—628). 
— Serum  is  separated  from  blood  anaerobically  and 
its  carbon  dioxide  content  determined ;  other  samples 
of  the  same  serum  are  saturated  at  known  (higher 
and  lower)  tensions  of  carbon  dioxide,  and  the  result¬ 
ing  carbon  dioxide  content  is  determined ;  by  means 
of  the  logarithmic  chart  of  Peters  (A.,  1923,  i,  1249), 
the  carbon  dioxide  absorption  curve  of  the  serum  is 
constructed  from  the  last  two  observations ;  the  first 
observed  carbon  dioxide  content  can  then  be  located 
on  the  line  so  obtained  and  the  corresponding  pa  read 
oil.  By  employing  an  experimentally-determined 
average  value  of  5-6  vol.-%  to  represent  the  difference 
in  carbon  dioxide  content  of  the  serum  at  60  and 
30  mm.  tension  of  carbon  dioxide,  the  method  requires 
the  determination  of  only  one  point  on  the  curve; 
this  modification  is  less  accurate,  since  tho  above- 
mentioned  average  value  is  subject  to  variations  which 
could  not  be  definitely  accounted  for. 

C.  R.  Haringston. 

Micro-colorimeter.  H.  Kleinmann  (Biochem. 
Z.,  1926,  179,  276 — 286). — A  description  of  the  con¬ 
struction  and  method  of  using  a  micro-colorimeter 
made  on  the  Duboscq  principle  and  requiring  only 
1  c.c.  of  the  solution.  Depths  up  to  60  mm.  are 
available,  the  angle  of  the  field  of  view  is  4-3°,  and 
the  error  of  the  instrument  is  0-5—1%. 

J.  Pryde. 

Micro-colorimetric  determination  of  nitrogen. 
Total  and  residual  nitrogen  of  blood-drops. 
H.  Kleinmann  (Biochem.  Z.,  1926, 179,  287 — 300). — 
A  micro-Kjeldahl  apparatus  is  described  together  with 
its  application,  in  conjunction  with  the  Kessler 
technique  and  the  micro-colorimeter  (see  preceding 
abstract),  to  the  determination  of  the  total  and 
residual  nitrogen  of  minute  quantities  of  blood 
(0-1 — 0-2  c.c.).  J.  Pryde. 

Nephelometric  determination  of  neutral  fat-j- 
cholesterol  of  the  blood  by  Bing  and  Heckscher’s 
method.  H.  Heckscher  (Biochem.  Z.,  1927,  181, 
444 — 487). — Pure  cholesterol  suspensions  are  not  suit¬ 
able  for  nephelometric  determination  by  the  method 
of  Bing  and  Heckschcr  {cf.  A.,  1925,  i,  995,  999),  bub 
mixtures  of  triolein  and  cholesterol  containing  more 
than  10%  of  triolein  can  be  determined  quantitatively. 
In  carrying  out  the  method,  temperature  variations 
within  10°  and  20°  are  unimportant,  and  the  degree 
of  cloudiness  is  constant  from  15  to  45  min.  after 
formation  of  the  suspension.  Further  details  are 
given  in  respect  to  the  taking  of  samples  of  blood, 
drying,  preserving,  and  extraction,  and  in  this 
modified  form  the  method  gives  results  comparable 
with  those  obtained  by  Bang’s  method. 

P.  W.  Clutterruck, 
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Determination  of  minute  quantities  of  quinine 
in  the  blood.  A.  C.  Roy  (Indian  J.  Med.  Res., 

1926,  14,  129 — 133). — Acidified  0-01AModine  solution 
detects  a  difference  of  0-002  mg.  of  alkaloid  between 
0-03  and  0-045  mg.  per  5  c.c.,  and  a  difference  of 
0-001  mg.  between  0-03  and  0-001  mg.  With  a  total 
volume  of  5  c.c.  or  2  c.c.,  0-0005  mg.  or  0-0001  mg., 
respectively,  can  bo  detected  by  matching  against 
saturated  ammonium  sulphate  solution. 

Chemical  Abstracts. 

lithium  citrate  as  anticoagulant  in  blood 
investigations .  Systematisation  of  blood  micro- 
analysis.  G.  de  Toni  (Biochem.  Z.,  1927,  181, 
289 — 295). — The  determination  of  inorganic  phos¬ 
phorus,  sodium,  potassium,  calcium,  and  magnesium 
in  blood  by  the  methods  of  Kramer  and  Tisdall 
{A.,  1921,  ii,  412,  595,  463)  and  of  Kramer  and 
Gittleman  (A.,  1925,  i,  180)  is  not  interfered  with 
by  the  presence  of  lithium  citrate,  which  can  therefore 
be  used  to  prevent  clotting  when  the  samples  arc 
taken.  P.  W.  Clutterbuck. 

Bile  salt  haemolysis.  I.  Fixation  of  bile  salts 
by  serum  as  an  absorption  phenomenon.  J.  L. 
Donelly  and  A.  G.  Mitchell  (Amer.  J.  Physiol., 

1927,  79,  297 — 304). — The  amounts  of  bile  salts  which 
fix  increasing  volumes  of  serum  are  given  by  K—Xn/C, 
where  X  is  the  weight  of  bile  salts,  C  is  the  volume 
of  serum,  and  n=2-175.  When  a  given  addition  of 
bile  salts  is  spread  over  a  period  of  time,  more  remains 
free  than  when  the  entire  quantity  is  added  at  once. 

R.  K.  Cannan. 

Calcium  and  halogen  content  of  an  organism 
during  gestation.  H.  Vignes  and  Coisset  (Compt. 
rend.,  1927,  184,  472 — 474). — Determination  of  the 
calcium  and  chlorine  content  of  pregnant  guinea-pigs 
showed  progressive  decalcifieation  throughout  the 
period  of  gestation.  There  were  slight  indications 
of  a  corresponding  increase  in  chlorine. 

B.  W.  Anderson. 

Combined  cholesterol  of  the  brain.  L.  Gass  nee 
(Biochem.  Z.,  1927,  180,  359 — 362).— Practically  the 
whole  of  the  cholesterol  of  the  brain  is  in  the  free 
state.  The  liigher  proportions  of  cholesterol  esters 
hitherto  reported  may  be  due  to  the  fact  that  pre¬ 
cipitation  of  cholesterol  by  digitonin  is  not  complete 
without  long  keeping.  Drying  brain  tissue  at  100° 
with  calcium  sulphate  leads  to  a  loss  of  30%  of  the 
total  free  cholesterol.  R.  K.  Cannan. 

Chemistry  of  the  brain.  I.  Nitrogen  dis¬ 
tribution  in  tbe  fractions  of  horse  brain  soluble 
in  light  petroleum.  K.  Singer  (Biochem.  Z., 
1926,  179,  432 — 442). — The  choline,  total  amino-, 
cerebroside,  and  residual  nitrogen  values  of  light 
petroleum  extracts  of  horse  brain  have  been  deter¬ 
mined.  It  is  intended  to  apply  the  method  to  the 
brains  of  normal  and  mental  (e.g.,  progressive  paralysis) 
cases.  J.  Pryde. 

Characteristics  of  unvarying  lipins.  E.  F. 
Terkoine  and  P.  Belin  (Bull.  Soc.  Chim.  biol.,  1927, 
9, 12 — 48). — The  fatty  acid  content  of  the  brain  does 
not  depend  on  the  diet,  but  that  of  all  other  tissues 
may  be  divided  into  two  classes,  one  part  affected  by 
and  the  other  independent  of  the  diet.  The  variable 
portion  disappears  during  starvation.  The  ratio  of 


unvarying  fatty  acids  to  lipin  phosphorus  is  constant, 
practically  the  same  for  all  animals,  and  identical  with 
that  of  lecithin.  The  iodine  value  of  the  unvarying 
fatty  acids  is  higher  than  that  of  the  variable  acids 
and  of  tbe  fat  deposits.  It  is  suggested  that  linoleic 
acid  is  a  constituent  of  the  extracellular  phosphatides 
of  the  lungs  and  linolenic  acid  of  the  liver  and  kidneys. 
In  the  muscles,  the  phosphatides  probably  consist  of 
two  saturated  and  two  unsaturated  fatty  acids,  one 
of  the  latter  being  linolenic  acid  and  the  other  a 
similar  acid  with  four  unsaturated  linkings. 

L.  F.  Hewitt. 

Spectrochemical  detection  and  identification 

of  the  natural  porphyrins.  0.  Schumm  (Z.  physiol. 
Chem.,  1927, 164,  143 — 158). — Methods  by  which  the 
natural  animal  porphyrins  can  bo  differentiated  are 
described.  The  complex  iron  compounds  of  the 
porphyrins,  which  have  very  similar  spectrochemical 
properties,  are  freed  from  iron  and  the  porphyrin 
mixture  is  examined.  A.  Wormall. 

Determination  of  the  nucleic  acid  content  of 
organs.  N.  Alders  (Biochem.  Z.,  1927,  181, 
400 — 409). — The  method  of  determination  of  the 
nucleic  acid  content  of  organs  from  their  purine  base 
content  is  critically  examined  and  a  new  method 
described  in  which  the  nucleic  acid  content  is  obtained 
from  a  determination  of  the  phosphorus  remaining 
after  the  organ  had  been  extracted  continuously  with 
ether  to  remove  soluble  phosphatides  and  subjected 
to  repeated  extraction  with  warm,  very  dilute  acetic 
acid  to  remove  inorganic  phosphates.  The  method 
gives  higher  values  than  the  purine  base  method  and 
appears  to  be  more  trustworthy. 

P.  W.  Clutterbuck. 

Constitution  and  synthesis  of  spermidine. 
H.  W.  Dudley,  O.  Rosenheim,  and  W.  W.  Starling. 
— See  this  vol.,  343. 

Inorganic  constituents  of  tbe  pancreas  and 
suprarenals.  H.  Marx  (Biochem.  Z.,  1926,  179, 
414 — 425). — The  ratio  of  potassium  to  calcium  in  the 
pancreas  is  much  higher  than  that  of  the  suprarenals. 
Magnesium  is  present  in  the  former  organ  in  greater 
amount  than  in  the  latter.  J.  Pryde. 

Vaso- dilator  constituents  of  certain  tissue 
extracts.  C.  H.  Best,  H.  H.  Dale,  H.  W.  Dudley, 
and  W.  V.  Thorpe  (J.  Physiol.,  1927,  62,  397—417). 
— Histamine  and  choline  have  been  isolated  from 
alcoholic  extracts  of  fresh  liver  and  lung  in  quantities 
sufficient  to  account  for  the  immediate  vaso-dilator 
effects  of  such  extracts.  Anomalous  chemical  be¬ 
haviour  of  these  bases  when  present  in  crude  tissue 
extracts  has  been  demonstrated.  The  average 
amounts  of  histamine  isolated  were  1-58  mg.  per  kg. 
of  liver  and  27-64  mg.  per  kg.  of  lung.  The  physio¬ 
logical  significance  of  the  occurrence  of  histamine  in 
the  tissues  is  discussed.  R.  K.  Cannan. 

Ovarian  residue.  II.  Alcohol-insoluble, 
water-soluble  nitrogeneous  extractives.  F.  W. 
Heyl  and  B.  Fullerton  (J.  Amer.  Pharm.  Assoc,, 
1926,  15,  549 — 556). — The  basic  fraction  (0-51%) 
from  ovarian  residue  which  has  been  extracted  with 
ethyl  alcohol  and  ether  contains  0-098%  of  basic 
nitrogen,  including  0-009%  of  creatinine  nitrogen. 
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Adenine,  arginine,  and  lysine  were  separated;  a 
substance,  not  xanthine,  having  the  formula 
05H402N4  and  possibly  a  trace  of  histidine  were 
isolated.  Chemical  Abstracts. 

Glucosamine  compounds.  Y.  Komori  (J.  Bio- 
cheni.  [Japan],  1926,  6,  1 — 20). — (1)  Shells  of  cicad 
larvae  were  decalcified  with  hydrochloric  acid  and 
well  washed,  the  protein  then  being  destroyed  by 
boiling  with  20%  potassium  hydroxide  solution.  The 
residue,  decolorised  by  means  of  0-5%  potassium 
permanganate  followed  by  oxalic  acid,  contained 
0-13%  of  ash,  46-09%  C,  6-76%  H,  6-50%  N.  The 
hydrolysed  substance  contained  59-70%  of  acetic  acid, 
equivalent  to  2  acetyl  groups  per  nitrogen  atom.  The 
glucosamine  content  of  the  ash-free  material  was 
85-13%  (N  :  glucosamine—  1  :  1-02);  the  glucosamine 
was  obtained  by  boiling  with  concentrated  hydro¬ 
chloric  acid  (osazone,  in.  p.  203°).  (2)  Ovomucoid  was 
digested  with  trypsin  (2%)  at  38°.  After  removal  of 
tyrosine  by  evaporation  and  filtration,  leucine  was 
removed  after  precipitation  with  mercuric  chloride  and 
lead  acetate.  Decomposition  of  the  lead  precipitate 
afforded  a  substance  containing  4-59%  of  ash, 
44-46%  C,  6-77%  H,  7-55%  N.  men  hydrolysed  with 
hydrochloric  acid  and  stannous  chloride,  it  yielded 
27-5%  of  glucosamine;  the  acetic  acid  content  of  the 
ash-free  substance  was  37-54%  (N  :  AcOH=l  :  1-15). 
(3)  The  fluid  from  the  egg-sac  of  gastropods,  when 
boiled  with  a  slight  excess  of  acetic  acid,  yielded  a 
substance  containing  17-75%  of  ash  and  8-08%  of 
nitrogen.  It  contained  51-24%  of  acetic  acid  and 
yielded  glucosamine  hydrochloride  by  the  above 
method.  Chemical  Abstracts. 

Proximate  composition  of  Pacific  Coast  crabs. 
C.  R,  Fellers  and  C.  F.  Parks  (Univ,  Wash.  Pnb. 
Fish.,  1926, 1,  No.  7, 130 — 156). — Cancer  magisler  and 
Paraliihodes  camtschatica  contain  102  and  362  “  parts 
per  billion”  of  iodine,  respectively;  both  contain 
struvite  (MgNH4P04,6H20)  crystals.  Fresh  crab 
flesh  contains  tyrosinase;  blue  discolorations  are 
probably  due  to  the  interaction  of  biuret  and  copper, 
both  from  the  blood,  and  ammonia.  The  decomposi¬ 
tion  of  the  meat  is  investigated. 

Chemical  Abstracts. 

Chemical  composition  of  the  cerebrospinal 
fluid.  H.  B.  Wilcox,  J.  D,  Lyttle,  and  J.  E. 
Hearx  (Amer.  J.  Dis.  Children,  1926,  30, 513 — 540). — 
The  normal  chloride  content  of  cerebrospinal  fluid 
is  690 — 720  rag.  %,  low  values  being  obtained  in  acute 
and  tuberculous  meningitis ;  the  normal  protein 
content  is  30—80  mg.  %,  high  values  being  obtained 
in  inflammations  of  the  meninges  and  brain  substance. 
The  normal  sugar  value  is  40 — 60%  of  that  of  the 
blood,  abnormal  values  being  obtained  in  certain 
pathological  conditions.  Chemical  Abstracts. 

Determination  of  pepsin  in  gastric  juice. 
H.  Citrox  (Deut.  med.  Woch.,  1926,  52,  1781— 
1782). — Pepsin  is  allowed  to  act  on  fibrin,  dyed  w  ith 
carmine,  and  the  resulting  colour  compared  with  that 
obtained  from  a  standard  pepsin  preparation  of  know-n 
composition.  Chemical  Abstracts. 

Liver  function.  VI.  Determination  of  chol¬ 
esterol  and  alcohol-soluble  and  -insoluble  bile 
pigments  of  the  duodenal  contents.  C.  W. 


McClure  and  M.  Huxtsixger  (Boston  Med.  Surg.  J., 
1926,  194,  811 — 814).  Chemical  Abstracts. 

Individual  differences  in  the  isoelectric  point 
of  the  caseinogen  of  human  milk.  F.  Trenjdtel 
(Biochem.  Z.,  1927,  180,  371 — 376). — The  pu  of 
maximum  flocculation  of  the  caseinogen  of  human 
milk  varies  in  different  women,  but  is  constant  in  any 
one  subject.  The  addition  of  5%  of  sodium  chloride 
shifts  the  isoelectric  point  towards  the  alkaline  side, 
but  the  individual  differences  persist. 

R.  K.  Cannan. 

Iodine  and  milk  secretion.  V,  VI.  Ad¬ 
ministration  of  small  doses  to  goats.  VII,  VIII. 
Administration  to  cows.  K.  Schakrer  (Biochem. 
Z.,  1927,  180,  300—306,  307—312,  313—333,  334— 
340). — V.  [With  A.  Strobel,]  The  daily  adminis¬ 
tration  of  7-5  or  15  mg.  of  iodine  to  goats  was  without 
striking  effect  on  the  milk  yield  or  its  fat  content. 

VI.  [With  J.  Schwaibold.]  The  milk  of  normal 
goats  contains  traces  of  iodine.  Study  was  made  of 
the  rate  of  secretion  in  the  milk  of  small  doses  of  iodine 
administered  as  sodium  iodide. 

VII.  [With  A.  Strobel  and  W.  Schropp.]  VIII. 

[With  J.  Schwaibold.]  Similar  studies  to  the  above 
were  carried  out  on  cows.  R.  K.  Cannax, 

Enzymes  of  cow’s  milk.  I.  Effect  of  diet. 
II.  Diastase  of  the  milk  in  disease.  T.  Chrz- 
aszcz  and  C,  Goralovxa  (Biochem  Z.,  1927,  180, 
237—262,  263 — 271). — I.  The  diastase,  catalase, 
peroxydase,  and  aldehydase  (determined  by  the 
nitrate  method)  are  but  little  affected  by  the  feed  of 
the  cow.  The  first  three  enzymes  are  found  chiefly 
in  the  cream. 

II.  The  diastase  and  catalase  activities  arc  notably 
increased  in  milk  of  unhealthy  cows.  The  former 
increase  may  be  found  to  be  of  diagnostic  value. 

R.  K.  Oannan, 

Bacteriological  detection  of  the  sugars  in 
urine.  M.  Benjasch  (Deut.  med.  Woch.,  1926,  52, 
1733). — A  discussion  of  the  method  of  Klein  and 
Soliterman  (ibid.,  959),  Parallel  determinations 
with  Bacillus  coli  and  B.  typhosus  allow  a  differen¬ 
tiation  of  dextrose  and  lactose.  The  method  is  inap¬ 
plicable  to  urine  in  cases  of  icterus.  Phloridzin  sugar 
is  fermented  more  slowly  than  diabetic. 

Chemical  Abstracts. 

Semi-micro-method  of  determining  ortho- 
phosphoric  acid  applied  to  urine.  R.  F.  Le 
Guyon  (Bull.  Soc.  Chim.  biol.,  1927,  9,  59—75).— 
Organic  matter  in  the  urine  is  destroyed  by  treating 
with  nitric  acid  and  magnesium  nitrate,  the  liquid  is 
neutralised,  a  known  amount  of  0-liV-silvcr  nitrate 
and  sodium  acetate  added,  the  precipitated  silver 
phosphate  is  filtered  off,  dissolved  in  dilute  nitric  acid, 
and  the  silver  determined  by  titration  with  potassium 
thiocyanate.  Phosphates  may  be  determined  simul¬ 
taneously  with  the  chlorides  by  measuring  the  amount 
of  silver  nitrate  employed,  the  excess  of  silver  in  the 
filtrate,  and  the  amount  in  the  dilute  nitric  acid  solu¬ 
tion.  Five  c.c.  of  urine  are  sufficient  for  a  deter- 
mination.  L.  J1,  Hewitt. 

Determination  of  acetoacetic  acid.  L.  Lorber 
(Biochem,  Z.,  1927,  181,  366 — 374), — Acetoacetic 
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acid  is  determined  by  a  macrotitrimetric  method,  in 
which  the  acid  is  exactly  neutralised  and  heated  with 
excess  of  standard  sulphuric  acid,  when  the  difference 
in  titre  before  and  after  wanning  gives  the  acetoacetic 
acid  value,  and  by  a  microcolorimetric  method  which 
is  an  adaptation  of  the  Rothera  test  and  is  applied 
to  its  determination  in  urine  and  blood. 

P.  W.  Clutterbuck. 

Quantitative  proportion  of  acetone  and  aceto¬ 
acetic  acid  in  urine  as  obtained  by  qualitative 
tests.  L.  Lorber  (Biochem.  Z.,  1927,  181,  375 — 
382). — The  nitroprusside  test  and  Lichen’s  test  detect 
in  so-called  acetone-containing  urine,  not  acetone, 
but  acetoacetic  acid.  Lieben’s  test  is  modified  to 
detect  acetone  and  the  method  of  using  Gerhardt’s 
test  is  specified.  P.  W.  Clutterbuck. 

Tautomeric  enol  and  keto-forms  of  aceto¬ 
acetic  acid.  L.  Lorber  (Biochem.  Z.,  1927,  181, 
383 — 390). — Tlie  nitroprusside  and  the  ferric  chloride 
tests  on  acetone  urines  yield  completely  parallel 
results,  both  tests  detecting  the  enol  form  of  aceto¬ 
acetic  acid,  which  form  is  predominantly  present  both 
in  pure  solutions  of  the  acid  and  in  urine.  Quantit¬ 
ative  determination  by  Gerhardt’s  method  of  aceto¬ 
acetic  acid  in  pure  solutions  and  in  urine  is  described. 

P.  W.  Clutterbuck. 

Spectrophotometric  analysis  of  blood-serum 
in  normal  and  pathological  conditions.  I. 
T.  B.  Magatii  and  C.  Siieard  (Arch.  Int.  Med.,  1927, 
39,  214 — 225). — -A  large  number  of  sera  have  been 
examined  by  spectrophotometric  methods,  and  in  all 
cases  the  type  of  curve  is  like  that  of  bile,  and  corre¬ 
sponds  with  the  spectral  analysis  of  bilirubin.  This 
yellow  pigment  is  present  in  normal  serum  and  in 
the  sera  of  patients  suffering  from  slight  anaemia, 
malaria,  pernicious  anaemia,  haemolytic  icterus,  and 
obstructive  jaundice.  The  bilirubins  in  the  sera 
appear  to  be  identical,  and  the  amount  present  is 
least  in  the  normals  and  increases  in  the  order  named. 
An  increased  destruction  of  erythrocytes,  a  diminished 
excretion  of  bile,  or  a  combination  of  these  two  factors 
leads  to  a  retention  of  bilirubin  in  these  pathological 
conditions.  A.  Wormall. 

Catalase  content  of  blood  in  experimental 
anaemia.  A.  Bernstein  (Biochem.  Z.,  1926,  179, 
304 — 312). — In  experimental  anaemia,  produced  in 
rabbits  by  injection  of  phenylhydrazine  hydrochloride, 
the  catalase  content  of  the  blood  is  diminished,  whilst 
the  catalase  index  is  increased.  The  increase  in  the 
latter  value  is  more  marked  than,  but  runs  parallel 
to,  that  of  the  colour  index.  The  change  of  the 
catalase  index  in  simple  anaemia  is  much  less  than  that 
in  phenylhydrazine  anaemia.  J.  Pryde. 

Influence  of  muscular  work  on  blood  lactic 
acid,  alkali  reserve,  acidity  of  the  urine,  etc.  in 
circulatory  diseases.  B.  Groag  and  H.  Schwarz 
(Arch._  exp.  Path.  Pharm.,  1927,  121,  23 — 34). — 
Experiments  carried  out  on  the  fasting  patients 
showed  a  definite  rise  in  the  blood  lactic  acid  after 
muscular  exercise,  in  some  cases  up  to  double  the 
resting  value,  in  contrast  to  normals,  where  the  rise 
was  extremely  small.  At  the  same  time,  a  distinct 
lowering  of  the  alkali  reserve  occurred,  but  there  was 
no  absolute  relationship  between  this  fall  and  the  rise 


in  lactic  acid.  The  urine,  under  these  conditions, 
became  slightly  more  acid  and  there  was  a  slight 
decrease  in  the  ammonia  excretion.  The  signifi¬ 
cance  of  these  results,  in  the  light  of  the  theories  of 
muscle  contraction  and  the  possibility  of  a  decreased 
buffering  power  of  muscle  in  circulatory  diseases,  is 
discussed.  A.  Wormall. 

Unknown  substance  in  urine  from  a  case  of 
diabetes  insipidus.  A.  B.  Illievitz  (J.  Biol.  Chem., 
1927,  71,  693— 694).— On  long  keeping,  under  sterile 
conditions  in  the  cold,  of  the  urine  from  a  case  of 
diabetes  insipidus,  an  ether-soluble  purple  pigment 
was  produced ;  it  was  soluble  in  alkalis,  insoluble  in 
acids,  showed  no  characteristic  absorption  spectrum, 
and  could  not  be  related  to  indican. 

C.  R.  Harington. 

Existence  of  insulin-like  material  in  fuso- 
cellular  sarcoma  of  white  rats.  A.  H.  Roffo 
and  L.  M.  Correa  (Rev.  Soc.  Argentina  Biol.,  1926,  2, 
567). — In  a  preliminary  investigation,  insulin-like 
material  equivalent  to  8—12  clinical  units  was 
obtained  from  500  g.  of  the  sarcoma. 

G.  W.  Robinson. 

Post-mortem  blood-sugar  determinations. 
J.  R.  Paul  (Bull.  Ayer  Clin.  Lab.  Penn.  Hosp.,  1926, 
10,  34 — 43). — Within  2  hrs.  after  sudden  death,  the 
dextrose  content  of  the  blood  was  73 — 143  mg.  per 
100  c.c.  (4  cases).  In  a  series  of  general  hospital 
cases,  it  was  below  60  mg.  in  14  cases,  below  40  mg. 
in  8  cases,  below  10  mg.  in  4  cases,  below  1  mg.  in 
1  case,  and  0  in  2  cases.  In  2  cases,  the  dextrose 
content  of  blood  drawn  0-5  hr.  after  death  was  100  mg. 
less  than  that  drawn  S  hrs.  before  death.  The  results 
suggest  the  rather  frequent  occurrence  of  terminal  or 
agonal  liypoglycsemic  states  in  a  wide  variety  of 
conditions.  Chemical  Abstracts. 

Metabolism  of  transplanted  tissues  and  their 
growth  in  the  absence  of  oxygen  and  carbo¬ 
hydrate.  F,  Wind  (Biochem.  Z.,  1926,  179,  384 — 
399).— Rous  sarcoma  can  grow  temporarily  under 
anaerobic  conditions  in  Carrel’s  culture  medium. 
Normal  5-  to  10-day  embryonic  heart  cells,  spleen  cells, 
and  monocytes  may  also  grow  under  anaerobiosis, 
but  not  so  -well  as  sarcoma  cells.  On  removing 
dextrose  from  the  culture  media  by  dialysis,  anaerobic 
growth  ceases.  Rous  sarcoma  is  not  more  sensitive 
to  anaerobic  conditions  than  is  yeast.  J.  Pryde. 

Inorganic  salt  metabolism  of  dogs.  III. 
Deposition  and  resorption  of  bone.  M.  R.  Jones 
(Amer.  J.  Physiol.,  1927,  79,  694 — 705). — A  study 
is  reported  of  the  bone  changes  in  puppies  in  relation 
to  the  calcium,  phosphorus,  and  alkali  of  the  diet. 
By  sufficient  increase  in  the  alkali  of  a  diet  on  which 
calcification  was  efficient,  a  resorption  of  bone  may  be 
induced.  Metabolism  and  blood  studies  indicate  that 
the  cause  lies  in  the  metabolism  within  the  colls. 
Calcification  is  primarily  dependent  on  the  inherent 
metabolic  state  of  the  animal  modified  by  any  factor — 
e.g.,  diet — which  influences  the  metabolism  of  the  bone 
colls  so  as  to  alter  the  balance  of  ions  between  the  cells 
and  the  surrounding  medium.  R.  K.  Cannan. 

Calcification.  I.  Pigs  fed  different  protein 
supplements.  II.  Rats  fed  menhaden  oil  and 


374 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


various  menhaden  fish  meals.  L.  A.  Maynard 
and  R.  C.  Miller  (Amer.  J.  Physiol.,  1927,  79,  615 — 
625,  626 — 632). — I.  Calcification  was  measured  by  the 
ash  content  of  the  femurs.  Pish  meal  or  a  mixture 
of  blood  meal  and  caseinogen  (which  required  to  be 
enriched  by  the  addition  of  calcium  and  phosphate) 
were  better  protein  supplements  than  linseed  oil 
meal. 

II,  Both  meal  and  oil  of  menhaden  fish  contain 
the  calcifying  factor.  R.  K.  Cannan. 

Lactic  acid  formation  in  red  and  white  muscle 
of  birds.  C.  Sohmtt-Krahmer  (Biochem.  Z., 
1927,  180,  272 — 287). — The  post-mortem  production 
of  lactic  acid  by  various  red  and  white  muscles  of  the 
hen  and  pigeon  has  been  determined.  The  amount 
is  related  to  the  functional  activity  rather  than  to  the 
colour  of  the  muscles,  the  least  active  muscles  giving 
the  highest  values.  Striated  muscle  of  these  birds 
gave  values  exceeding  those  for  frog’s  muscle  and 
approximating  to  those  for  mammalian  muscle. 

R.  K.  Cannan. 

Decomposition  of  p-hydroxybutyric  acid  in  the 
liver.  I.  Snapper  and  A.  Grunbatjm  (Biochem.  Z., 
1927,  181,  410 — 417). — After  perfusing  dog’s  liver 
with  blood  to  which  p-hydroxybutyric  acid  has  been 
added,  almost  the  whole  of  the  acid  maybe  recovered 
from  the  blood  and  liver  (16 — 32%  as  acetoaeetic  acid). 
A  considerable  amount  of  p-hydroxybutyric  acid  is 
adsorbed  by  the  liver  tissue,  which  after  perfusion 
contains  about  four  times  as  much  acid  as  would  be 
expected  from  the  p-hydroxybutyric  acid  content  of 
the  blood  in  the  liver.  The  possibility  that  the  liver 
decomposes  some  of  the  acid  is  not  excluded,  since 
the  normal  liver  perfused  with  normal  blood  forms 
small  amounts  (50  mg.)  of  acetoaeetic  and  p-hydroxy- 
butyric  acids,  but  the  amount  recovered  from  both 
liver  and  blood  never  exceeds  the  amount  added. 

P.  W.  Cltttterbtjck. 

Decomposition  of  acetoaeetic  acid  during  liver 
perfusion.  I.  Snapper  and  A.  Grunbaum  (Bio¬ 
chem.  Z.,  1927,  181,  418 — 424). — The  amount  of 
ketonic  substances  found  in  the  blood  and  liver  of  a 
dog  after  perfusion  with  normal  blood  to  which  aceto- 
acctic  acid  had  been  added  was,  in  five  experiments, 
77,  128,  91,  87,  103%  of  the  added  amount,  the 
greater  part  (50 — 60%)  being  present  as  P-hydroxy- 
butyric  acid.  A  considerable  amount  of  the  (3-hydroxy- 
butyric  acid  formed  is  adsorbed  by  the  liver-tissue, 
the  amount  present  in  the  liver  after  perfusion  being 
4 — 9  times  the  liver-blood  content.  The  power  of 
the  surviving  liver  to  reduce  acetoaeetic  acid  is  great, 
but  its  power  to  break  it  down  further  is  small. 

P.  W.  Clutterbuck. 

Citric  acid  metabolism.  E.  B.  Woods  (Amer. 

J.  Physiol.,  1927,  79,  321— 340).—  On  prolonged 
feeding  with  citric  acid,  the  pig  develops  remarkable 
powers  of  oxidation.  The  total  organic  acid,  calcium, 
and  phosphorus  excretion  bear  no  simple  relation  to 
the  citric  acid  or  acetone  excreted.  There  is  no 
evidence  of  a  direct  antiketogenic  action  of  citric 
acid.  R.  K.  Cannan. 

Behaviour  of  alanine  and  pyruvic  acid  in  the 
surviving  diabetic  liver.  V.  Laufberger  (Bio¬ 
chem,  Z,,  1927,  181,  220 — 224). — On  perfusion,  in 


solution  in  ox-blood,  through  the  surviving  liver 
of  a  diabetic  dog,  neither  alanine  nor  pyruvic  acid  is 
converted  into  lactic  acid,  as  is  the  case  with  the 
normal  liver.  The  values  observed  for  the  acetone 
of  the  blood  in  these  experiments  were  very  low,  which 
is  ascribed  to  the  anti-ketogenic  action  of  the  alanine 
and  pyruvic  acid.  0.  R.  Harington. 

Fate  of  glycuronic  and  galacturonic  acids  in 
the  animal  organism.  R.  Hurthle  (Biochem.  Z., 
1927,  181,  105—108)  . — Administration  of  glycuronic 
acid  to  dogs  and  rabbits  in  amounts  greater  than 
0-2  g.  per  kg.  leads  to  excretion  of  a  large  part  of  the 
substance  unchanged.  A  dog  failed  to  oxidise  as 
little  as  0-06  g.  per  kg.  of  galacturonic  acid. 

C.  R.  Harington. 

Relation  between  the  excretion  of  urinary 
phosphorus  and  the  consumption  of  carbo¬ 
hydrates.  G.  Piazza  (Arch.  Farm,  sperim.,  1926, 
42,  85 — 92). — The  results  of  experiments  on  dogs  and 
on  a  diabetic  patient  show  that,  contrary  to  the  con¬ 
clusions  of  various  authors,  the  urinary  excretion  of 
phosphorus  in  normal  animals  bears  no  relation  to  the 
amount  of  carbohydrate  consumed,  and  that  the 
increased  tolerance  towards  carbohydrates  induced  in 
diabetics  by  insulin  therapy  leads  to  diminution  in 
the  excretion  of  urinary  phosphorus.  T.  H.  Pore. 

Behaviour  of  glycsemia  and  of  phosphorus 
content  of  the  blood  during  muscular  work. 
G.  Piazza  (Arch.  Farm,  sperim.,  1926,  42,  93 — 96). — 
The  performance  of  either  moderate  or  severe  work 
is  accompanied  usually  by  a  very  slight  diminution 
of  the  proportion  of  inorganic  nitrogen  in  the  blood, 
although  in  one  case  a  slight  increase  occurred.  The 
acid-soluble  phosphorus  shows  no  regular  change  in 
either  direction,  hut  the  free  sugar  of  the  blood  tends 
to  increase  (cf.  Embden  and  Grafe,  A.,  1921,  i,  529 ; 
Heinelt,  Deut.  Ges.  inn.  Med.,  1925,  396). 

T.  H.  Pope. 

Physiological  value  of  five  carbohydrates 
based  on  growth  and  fsecal  analysis.  H.  S. 
Mitchell  (Amer.  J.  Physiol.,  1927,  79,  537 — 541, 
542 — 544). — I.  The  intestinal  flora  of  rats  fed  on  a 
diet  containing  60%  of  lactose  changed  from  the 
putrefactive  to  the  aciduric  type.  The  growth  of 
the  rats  was  poor,  owing  to  excessive  diarrhoea.  With 
lactose  and  other  sugars  there  was  a  close  relation 
between  the  loss  of  carbohydrate  in  the  faeces  and  the 
predominance  of  the  aciduric  type  in  the  faeces. 

II.  Formal  growth  together  with  a  change  of  the 
faecal  flora  to  the  aciduric  type  was  effected  by  feeding 
30%  of  lactose  in  the  diet.  R.  K.  Cannan. 

Nutritive  value  of  malt.  M.  Rubner  and  A. 
Schittenhelm  (Biochem.  Z,,  1927, 180,  426 — 453). — 
In  metabolism  studies  on  men  and  on  dogs  the  meat 
of  a  normal  diet  was  replaced  by  a  mixture  of  yeast 
and  malt.  The  absorption,  partition  in  the  urine, 
and  the  nutritive  balance  of  nitrogen  were  followed 
and  observations  are  recorded  on  the  phosphorus, 
carbohydrate,  and  fat  metabolism. 

R.  K.  Cannan. 

Nutritive  value  of  dried  yeast  preparations. 
A.  Schittenhelm,  Massatsch,  and  Warnat  (Biochem. 
Z.,  1927,  180,  453 — 470). — Dried  yeast  preserved 
its  nutritive  value  after  roasting.  The  protein  was 
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good  and  the  vitamin  value  high.  The  growth  of  the 
feathers  of  young  pigeons  as  an  index  of  general 
*  growth  (Abel)  is  confirmed  as  a  method  of  testing  for 
vitamin.  R.  K.  Gannas'. 

Diet  and  body  fat.  L.  B.  Mendel  and  W.  E. 
Anderson  (Science,  1926,  64,  384 — 386). — Starvation 
of  rats,  after  feeding  soya-boan  oil,  largely  removes 
the  "soft”  oily  fat,  permitting  the  deposit  of  a  “  hard  ” 
fat.  A.  A.  Eldridge. 

Has  the  actual  reaction  of  the  urine  any 
influence  on  the  extent  of  synthesis  of  hippuric 
acid?  0.  E.  Koch  (Arch.  exp.  Path.  Pharni.,  1927, 
121,  83 — 88). — Subcutaneous  injection  into  a  rabbit 
of  1  g.  of  sodium  benzoate,  dissolved  in  physiological 
saline,  results  in  the  excretion  in  the  urine  of  an 
amount  of  hippuric  acid  which  is  independent  of  the 
reaction  of  the  urine,  the  range  of  the  latter  being 
5-5 — 8-2.  With  dogs,  the  excretion  of  hippuric 
acid  after  injection  of  2  g.  of  sodium  benzoate  was 
somewhat  greater  in  the  more  alkaline  urines,  but 
this  is  attributed  to  the  fact  that  starved  dogs  were 
used  to  give  an  acid  urine.  Thus  the  extent  of 
synthesis  of  hippuric  acid  in  dogs,  as  in  rabbits,  is 
independent  of  the  pn  of  the  urine.  Part  of  the 
benzoic  acid  administered  to  dogs  is  excreted  in 
combination  with  glycuronic  acid.  A.  Wormall. 

Influence  of  nutrition  on  the  synthesis  of 
hippuric  acid  in  man.  E.  M.  P.  Widmark  (Bio- 
chem.  Z.,  1926,  179,  272 — 275). — In  the  human 
subject  receiving  sodium  benzoate  per  os,  the  hippuric 
acid :  benzoic  acid  ratio  of  the  urine  falls  markedly 
when  carbohydrate  is  excluded  from  the  diet,  but 
returns  to  a  normal  value  on  restoration  to  a  full 
regime.  *  J.  Pryde. 

Comparative  metabolism  of  aromatic  acids. 
XII.  Fate  of  triphenylacetic  acid,  triphenyl- 
methane,  and  triphenylcarbinol  in  the  animal 
body.  S.  R.  Miriam,  J.  T.  Wole,  and  C.  P.  Sher- 
win  (J.  Biol.  Chcm,,  1927,  71,  695— 698).— After 
feeding  triphenylacetic  acid  to  rabbits  and  dogs, 
30 — 65%  wras  recovered  unchanged  from  the  urine; 
a  small  quantity  of  triphenylmethane  was  found  in 
the  faeces.  After  feeding  triphenylmethane,  the 
unchanged  material  was  recovered  to  the  extent 
of  30% ;  triphenylcarbinol  was  more  completely 
oxidised.  Tnvhenylacetylghicine  has  in.  p.  202 — 204°. 

C.  H.  Harington. 

Skatoxylsulphuric  acid  in  urine.  G.  Scheff 
(Biochem.  Z.,  1926,  179,  364 — 375). — The  organic 
sulphates  of  dog’s  urine  are  increased  by  the  admin¬ 
istration  of  skatole,  J.  Pryde. 

Intermediate  purine  metabolism.  I.  Enzymic 
formation  of  uric  acid  precursors  in  the  blood. 
W.  A.  Engelhardt  (Biochem.  Z.,  1927,  182,  121— 
130). — On  keeping  rabbit’s  blood,  substances  are 
formed  which,  under  the  action  of  oxido-reducing 
enzymes,  give  rise  to  uric  acid.  The  formation  of 
these  precursor  substances,  which  takes  place  in  the 
corpuscles,  is  not  observed  at  0°,  is  most  rapid  at  37°, 
and  diminishes  at  56°.  The  process  is  hot  appreciably 
affected  by  the  addition  to  the  blood  of  fluoride, 
oxalate,  or  cyanide,  nor  by  hsemoiysis.  It  is  suggested 
that  the  same  process  may  lie  at  the  basis  of  the 


formation  of  ammonia  and  inorganic  phosphoric  acid 
when  blood  is  kept  in  vitro.  J.  Pryde. 

Static  effort  and  the  excretion  of  uric  acid. 
It.  C.  Garry  (J.  Physiol.,  1927,  62,  364—372),— 
Static  effort  and  ordinary  muscular  exertion  increase 
the  excretion  of  uric  acid  The  increase  extends  over 
the  two  days  following  the  work.  The  output  of  total 
nitrogen  is  similarly  increased.  R.  K.  Cannan. 

Physiological  effect  of  massage.  F.  A.  Cajori, 
C.  V.  Crotjter,  a  lid  R.  Pemberton  (Arch,  Int. 
Med.,  1927,  39,  281 — 285). — Vigorous  muscular  and 
abdominal  massage,  under  fasting  conditions  follow¬ 
ing  a  standard  meal,  leads  to  no  appreciable  alter¬ 
ation  in  the  excretion  of  nitrogenous  and  other 
constituents  in  the  urine.  The  benefits  of  massage 
appear  to  result  from  changes  in  the  circulation,  and 
not  from  any  specific  effect  on  general  metabolism. 

A.  Wormall. 

Action  of  physiologically  equilibrated  salt 
solutions.  D.  L.  Rubinstein  (Biochem.  Z.,  1927, 
182,  50 — 64). — The  sodium  ion  when  present  alone 
in  solution  has  a  double  toxic  action  on  turbellaria;, 
polychsetes,  and  crabs.  Potassium  antagonises  the 
one,  and  calcium  the  other,  of  these  two  toxic  actions, 
but  their  behaviours  in  this  respect  are  independent 
and  do  not  summate.  J.  Pryde. 

Carbon  monoxide  poisoning  in  the  absence  of 
haemoglobin.  J.  B.  S.  Haldane  (Naturo,  1927, 
119,  352). — Experiments  with  the  wax-moth,  Galleria 
melloneUa,  and  the  cress  plant,  Lepidium  sativum, 
suggest  that  oxygen,  before  it  can  be  utilised  for  at 
least  some  of  the  oxidative  processes  in  the  cell, 
must  combine  with  a  substance  possessing  a  smaller 
but  well-marked  affinity  for  carbon  monoxide,  these 
two  gases  combining  with  the  same  group  in  its 
molecule.  The  substance  is  probably  a  nearly 
universal  cell  constituent.  A.  A.  Eldridge. 

Cytolysis  of  tissue-cells.  V.  Laufberger. 
Conditions  of  tissue  cytolysis.  F.  Hora  (Bio¬ 
chem.  Z.,  1927,  181,  225 — 229,  230 — 249). — Addition 
of  small  amounts  of  potassium  cyanide,  of  form- 
amide,  or  of  saccharin  to  aqueous  suspensions  of 
normal  cells  caused  a  more  or  less  extensive  cytolysis 
of  the  latter  within  24  hrs.  Numerous  other  sub¬ 
stances  were  found  to  be  devoid  of  this  effect.  The 
cytolytic  activity  of  the  three  compounds  mentioned 
is  thought  to  be  connected  with  their  high  dielectric 
constant. 

The  cytolytic  activity  can  be  inhibited  by  addition 
of  a  variety  of  salts  and  other  compounds,  but  neither 
the  activity  of  the  original  substance  nor  the  in¬ 
hibition  caused  by  the  added  substance  is  dependent 
on  the  concentration,  the  curves  relating  degree  of 
cytolysis  to  concentration  of  cytolytic  agent  or  of 
inhibitor  showing  a  succession  of  maxima  and 
minima.  The  inhibitors  lose  their  characteristic 
effect  on  keeping  in  contact  with  the  cells  for  24  hrs. 

C.  R.  Harington. 

Physiological  action  of  alcohol.  I.  Alcoholic 
content  of  the  blood  of  a  fasting  man  following 
ingestion  of  alcoholic  liquor.  II.  Variations  of 
glycsemia  and  alcohokemia  following  ingestion 
of  alcoholic  liquors  and  of  sucrose.  S.  Baglioni, 
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L.  Bracaloni,  and  A.  Galamini  (Atti  R.  Accad. 
Lincei,  1926,  [vij,  4,  545 — 551;  1927,  [vi],  5,  34 — 
39). — I.  The  course  followed  by  the  curve  expressing 
the  proportion  of  alcohol  in  the  blood  as  a  function 
of  the  time  reckoned  from  the  consumption  of  alcoholic 
liquor  is  different  according  as  the  subject  is  a  habitual 
drinker  or  not.  In  the  former  event,  the  alcohol 
content  of  the  blood  reaches  a  maximum,  and  also 
vanishes,  more  rapidly  than  with  an  abstainer. 

II.  Experiments  on  human  beings  disclose  a  con¬ 
nexion  between  glycsemic  and  alcohokemic  variations 
which  appears  to  support  the  view  that  sugar  in  the 
organism  ultimately  undergoes  alcoholic  scission. 

T.  H.  Pope. 

Action  of  narcosis  on  the  chemical  composi¬ 
tion  of  the  brain.  M.  Serejski  (Biochem.  Z.,  1927, 
182,  188 — 192). — Chloroform  narcosis  in  dogs  leads 
to  an  increase  in  the  lipin  content  of  both  the  white 
and  the  grey  matter  of  the  brain.  The  white  matter 
shows  a  greater  increase  in  cholesterol  and  unsatur¬ 
ated  phosphatides  than  the  grey  matter.  The  total 
nitrogen  of  the  white  and  grey  matter  is  not  sig¬ 
nificantly  altered,  but  there  is  a  slight  tendency  to 
increase.  J.  Pryde. 

Toxicity  of  local  anaesthetics  administered 
intra-arterially.  T.  Keroda  (Biochem.  Z.,  1927, 
181,  172 — 175). — The  toxicity  of  anaesthetics  of  the 
cocaine  group  is  less  after  intra-arterial  than  after 
intravenous  administration,  probably  owing  to  a 
detoxication  during  passage  through  the  capillary 
plexus.  C.  R.  Haring  ton. 

Blood  reactions  of  the  alkaloids  of  Ceanothus 
americanus.  C.  E.  Tharaldsen  and  J.  Krawetz 
(Amer.  J.  Physiol.,  1927,  79,  545 — 552). — Both  in 
vitro  and  when  administered  orally  or  subcutaneously, 
these  alkaloids  reduced  the  clotting  time  of  blood. 
Their  influence  was  probably  on  the  action  of  the 
thromboplastin.  R.  K.  Cannan. 

[Pharmacology  of]  quinine.  G.  Weiss  and 
R.  A.  Hatcher  (J.  Pliarm.  Exp.  Thcr.,  1927,  30, 
327 — 333). — The  toxicity  of  quinine  is  dependent  on 
the  rate  of  its  intravenous  injection.  For  the  cat, 
the  fatal  dose  of  the  hydrochloride  falls  from  140  mg. 
per  kg.  body-weight  to  100  mg.  as  the  rate  of  injec¬ 
tion  is  increased  from  2  to  5  mg.  per  kg.  body-weight 
per  min.  Cats  recover  within  about  3  hrs.  from  the 
toxic  effects  of  70%  of  the  fatal  dose.  The  exclusion 
of  the  kidneys  from  the  circulation  has  little  influence 
on  the  rate  of  recovery,  and  perfusion  experiments 
show  that  the  greater  part  of  an  intravenous  dose  is 
probably  destroyed  in  the  liver.  E.  A.  Lent. 

[Pharmacology  of]  quinine.  R.  A.  Hatcher 

and  H.  Gold  (J.  Pliarm.  Exp.  Ther.,  1927,  30,  347— 
350). — Quinine  is  eliminated  practically  completely 
from  human  blood  in  6 — 20  min.  after  intravenous 

injection.  E.  A.  Lent. 

[Pharmacology  of]  quinidine.  S.  Weiss  and 

R._A.  Hatcher  (J.  Pharm.  Exp.  Ther.,  1927,  30, 
335  345). — The  toxicity  of  quinidine  sulphate  varies 
with  the  rate  of  intravenous  injection.  The  average 
fatal  dose  for  the  cat,  when  injected  at  the  rate  of 
5  mg.  per  kg.  body-weight  per  min.,  is  about  80  mg. 
per  kg.  About  95%  of  an  intravenous  dose  leaves 


the  blood  within  5  min. ;  the  elimination  is  practically 
complete  in  3 — 4  hrs.  Perfusion  experiments  indicate 
that  the  liver  of  the  cat  destroys  quinidine  and 
quinine  at  practically  the  same  rates.  The  quinidine 
was  determined  by  titration  with  bromine  water. 

E.  A.  Lent. 

Nephelometric  determination  of  small  quan¬ 
tities  of  arsenic.  M.  Delaville  and  J.  Begin 
(Bull.  Soc.  Chim.  biol.,  1927,  9,  91 — 93). — A  mixture 
of  5  c.c.  of  the  fluid  investigated  with  5  c.c.  of  a 
reagent  containing  sodium  hyposulphite  (10%)  in 
hydrochloric  acid  is  boiled  and  cooled,  and  the  tur- 
bidity'-  compared  in  a  nephelometer  with  that  of  a 
standard  arsenic  solution.  The  error  is  ±6%,  using 
solutions  containing  0-0005  mg.  of  arsenic  per  c.c. 
In  biological  fluids,  organic  matter  is  destroyed  first 
by  a  mixture  of  nitric  and  sulphuric  acids ;  the  liquid 
is  then  evaporated  and  diluted.  L.  F.  Hewitt. 

Detection  of  small  quantities  of  lead  in  organs 
by  chemical  and  spectrographic  means.  M. 
Klostermann  (Ver.  Ges.  deut.  Naturforseh.  Aerzte, 
1926,  3,  1116 — 1118). — Lead  is  obtained  as  dioxide 
by  ordinary  methods,  and  the  formation  of  a  deep 
blue  colouring  matter  by  the  interaction  of  tetra- 
methyldiaminodiphenylmethane,  lead  dioxide,  and 
glacial  acetic  acid  gives  a  colorimetric  criterion  for 
the  quantity  of  lead  present.  The  method  has  been 
calibrated  by  the  addition  of  known  amounts  of 
lead  to  various  organs  and  determining  its  quantity 
by  the  procedure  described.  The  lead  may  be  recon¬ 
verted  into  the  dioxide  and  then  determined  spectro- 
graphically.  R.  A.  Morton. 

Kinetics  of  the  action  of  carboxylase.  E. 
Hagglend  and  T.  Rosenqeist  (Biochem.  Z.,  1927, 
181,  296— 301).— The  optimal  phosphate  concen¬ 
tration  for  the  extraction  of  carboxylase  from  yeast 
is  0-3 — 0-35i¥,  such  extracts  being  four  times  as 
active  as  an  aqueous  extract.  The  variation  of 
reaction  velocity  with  concentration  of  substrate  and 
with  amount  of  enzyme  is  studied. 

P.  W.  Cletterbeck. 

Catalase.  I.  H.  von  Eeler  and  K.  Josephson 
(Annalen,  1927,  452,  158 — 181). — By  a  modification 
of  the  method  of  Hennichs  (A.,  1926,  756),  the 
authors  have  obtained  an  exceedingly  active  prepar¬ 
ation  of  catalase  from  horse-liver.  The  first  extraction 
of  the  liver  with  water  does  not  remove  all  the 
enzyme,  a  second  extraction  yielding  a  solution 
practically  identical  with  the  first.  Only  a  single 
precipitation  of  the  combined  extracts  with  a  half 
volume  of  alcohol  should  be  employed.  The  solution 
(C.F.  1500)  so  obtained  was  adsorbed  with  aluminium 
hydroxide  and  the  enzyme  eluted  with  0-02A7- 
ammonia  solution,  46%  of  the  activity  being  obtained. 
Dialysis  of  this  solution  (C.F.  7500)  for  60  hrs.  resulted 
in  no  loss  of  activity,  and  yielded  a  product  with 
C.F.  14,600.  Elution'  with  sodium  hydrogen  phos¬ 
phate  removes  only  29%  of  the  activity  together 
with  a  much  larger  amount  of  blood  pigment,  and 
in  this  case  a  loss  of  activity  occurs  during  dialysis, 
the  final  product  having  C.F.  4600.  After  dialysis 
of  the  solution  obtained  from  the  ammonia  elution, 
the  enzyme  was  adsorbed  on  kaolin,  in  a .  medium 
having  5,  and  again  eluted  with  0-02j\T-ammonia. 
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The  solution  (C.F.  26,000)  after  dialysis  through  a 
collodion  membrane  at  0°  for  110  hrs.  yielded  a 
preparation  having  C.F.  43,000,  which  could  be 
concentrated  under  diminished  pressure  without  loss 
of  activity.  In  agreement  with  Hennichs,  it  was 
found  that  there  is  no  relation  between  the  activity 
of  the  preparations  and  the  percentage  of  iron  present. 
Two  preparations  having  C.F.  43,000  and  40,000, 
respectively,  contained  N  14-72  and  15-06%;  S  0-78 
and  1-25%;  Fe  0-63  and  0-15%,  respectively  (phos¬ 
phorus  absent),  the  ash  content  of  the  two  samples 
being  only  1-4  and  0-94%,  respectively. 

J.  W.  Bakek. 

Collagen-dissolving  enzyme  (collagenase). 
W.  S.  Sadikov  (Bioehem.  Z.,  1927,  181,  267 — 283). 
— Whereas  freshly-prepared  trypsin  does  not,  many 
commercial  preparations  (especially  when  old)  do 
attack  tendon  collagen.  When  minced  pancreas  is 
digested  with  20%  glycerol  at  the  ordinary  tem¬ 
perature  for  24  hrs.,  an  extract  is  obtained  which 
attacks  both  fibrin  and  collagen,  and  the  gland 
residue  if  further  digested  for  24  hrs.  at  40°  with 
glycerol  gives  an  extract  which  attacks  only  collagen. 
Attempts  were  made  to  purify  collagenase  by  adsorp¬ 
tion  methods.  The  enzyme  is  not  precipitated  by 
safranine,  but  it  is  adsorbed  by  kaolin  (distinction 
from  fibrinase).  Charcoal  adsorbs  fibrinase  partly, 
but  does  not  adsorb  collagenase.  Kaolin  and  char¬ 
coal  adsorbates  of  pepsin  contain  an  enzyme  which 
in  acid  solution  converts  collagen  into  a  glue,  but 
cannot  further  digest  it  (glutinase).  When  an  old 
pancreatic  solution  was  fractionated  with  kaolin  and 
charcoal,  whilst  with  charcoal  no  selective  adsorption 
occurred,  with  kaolin  the  collagenase  was  destroyed. 
Collagenase  is  not  injured  by  alcohol  (distinction 
from  trypsin).  Collagen  which  has  been  treated  with 
picric  acid  withstands  the  action  of  pepsin  and 
trypsin,  but  is  attacked  by  collagenase.  Collagen 
and  fibrin  pretreated  with  formaldehyde  are  com¬ 
pletely  resistant  to  collagenase  and  trypsin,  but  fibrin, 
so  treated,  is  attacked  by  pepsin.  Glycerol  extracts 
of  spleen  attack  fibrin  and  collagen  in  alkaline  solu¬ 
tion  and  sodium  carbonate  extracts  contain  glutinase. 
Glycerol  and  sodium  carbonate  extracts  of  pancreas  act 
equally  well  on  collagen  and  fibrin,  but  those  of  liver 
are  inactive.  Pure  pancreatic  juice  without  addition 
of  enterokinase  digests  fibrin  both  in  acid  and 
alkaline  solution,  but  acts  only  faintly  on  collagen. 
In  presence  of  enterokinase,  collagen  is  attacked  in 
both  acid  and  alkaline  solution,  but  fibrin  only  in 
alkaline  solution.  Enterokinase  alone  possesses  to 
a  slight  extent  the  properties  of  collagenase  and 
glutinase.  Glycerol  extracts  of  the  faeces  of  various 
animals  were  shown  to  contain  tryptase,  collagenase, 
a-glutinase  (glutinises  in  acid  solution),  and  (3-glutin- 
ase  (glutinises  in  alkaline  solution).  Diphtheria  toxin 
contains  a-glutinase,  but  no  collagenase,  peptase,  or 
tryptase.  P.  W.  Clutterbuck. 

Glycerophosphatase.  H.  Kobayashi  (J.  Bio- 
chem.  [Japan],  1926,  6,  261 — 274). — The  optimum 
acidity  for  the  activity  of  glycerophosphatase  is  at 
pa  5-56.  The  rate  of  hydrolysis  of  glycerophosphate 
is  proportional  to  the  enzyme  quantity,  i.e.,  the 
time  necessary  for  equal  degrees  of  hydrolysis  is 


inversely  proportional  to  the  amount  of  enzyme. 
The  affinity  between  the  enzyme  and  the  substrate 
is  not  influenced  by  the  acidity  of  the  medium. 

Chemical  Abstracts. 

Peroxydase.  IV.  Influence  of  the  substrate 
on  the  optimum  pu.  H.  Uoko  and  H.  W.  Bansi 
(Z.  physiol.  Chem.,  1927,  164,  52— 57).— Horse¬ 
radish  peroxydase  has  different  optimum  reactions 
for  the  substrates,  pyrogallol,  guaiacol,  and  o-cresol 
(cf.  A.,  1926,  1275).  The  activity-pfr  curve  and 
the  optimum  plt  are  not  specific  properties  of  an 
enzyme,  but  depend  on  the  substrate. 

A.  Wormall. 

Stereochemical  specificity  of  lipases.  Effect 

of  poisons  on  fat-splitting  enzymes.  P.  Rona 
and  R.  Ammon  (Bioehem.  Z.,  1927,  181,  49 — 79). — 
The  course  of  hydrolysis  of  various  esters  by  different 
preparations  of  lipase  was  followed  electrometrically, 
periodic  measured  additions  of  alkali  being  made  in 
sufficient  amount  to  maintain  a  constant  pu  ;  in  all 
cases  the  course  of  reaction  was  linear.  When  the 
substrate  was  r-methyl  mandelate,  the  lipases  from 
pig-  and  ox-liver  and  from  taka-diastase  attacked 
the  d- ester  preferentially,  whilst  those  from  human 
liver,  guinea-pig  serum,  and  pig-pancreas  attacked 
the  b ester  first  (cf.  Willstatter,  A.,  1924,  i,  1144). 
The  lipase  from  pig-liver  behaved  abnormally  in 
that  it  hydrolysed  the  pure  Z-ester  more  rapidly 
than  the  pure  d-ester,  although  its  action  on  the 
r-ester  was  to  bring  about  a  preferential  hydrolysis 
of  the  d-form ;  on  further  purification,  this  enzyme 
tended  to  lose  its  optical  specificity.  Whilst  the 
concentration  of  enzyme  had  little  effect  on  the 
hydrolysis  of  tributyrin  by  pig-liver  lipase,  it  had  a 
large  effect  on  the  rate  of  hydrolysis  of  the  mandelic 
esters;  further,  methyl  mandelate  was  hydrolysed 
much  more  rapidly  than  ethyl  mandelate.  The 
inhibiting  effect  of  various  alkaloids,  of  atoxyl,  of 
trypafiavinc,  and  of  adrenaline  on  these  enzymes  is 
described.  C.  R.  Harington. 

Influence  of  the  quinine  group  on  enzymic 
functions  of  the  organism.  VI.  Dependence 
on  the  pK  of  the  action  of  quinine  and  carbamide 
on  pancreatic  lipase.  J.  A.  Smorodincev  and 
V.  A.  Danilov  (Bioehem.  Z.,  1927,  181,  149 — 157). 
— Quinine  accelerates  the  hydrolysis  of  triacetin  by 
pancreatic  lipase  over  the  range  p,t  4-5 — 6-0,  but 
retards  it  at  pit  8,  which,  under  normal  conditions, 
is  the  optimum  reaction  for  this  enzyme.  Carb¬ 
amide  has  no  effect  on  the  enzyme  at  any  reaction ; 
carbamide  nitrate  has  no  action  beyond  that  due  to 
its  effect  on  the  pa  of  the  solution. 

C.  R.  Harington. 

Papain.  H.  Kraut  and  E.  Bauer  (Z.  physiol. 
Chem.,  1927,  164,  10—36;  cf.  A.,  1924,  i,  487; 
1925,  i,  739). — The  adsorption  curves  of  papain  and 
invertase  on  alumina  show  significant  differences. 
Small  amounts  of  the  adsorbent  remove  a  relatively 
large  amount  of  papain  and  a  small  amount  of 
invertase,  but  with  further  additions  the  amount  of 
the  former  decreases,  whilst  that  of  the  latter  in¬ 
creases.  Simple  peptides  are  not  integral  constituents 
of  papain,  but  it  is  not  possible  to  separate  the 
peptones  and  polypeptides  from  the  enzyme. 
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Crude  papain  contains  an  inhibitory  substance, 
which  is  probably  a  peptide,  since  digestion  with 
erepsin  leads  to  an  increase  in  activity.  Substances 
associated  with  the  enzyme  act  ns  stabilisers  and  as 
eo-adsorbents,  for  purified  papain  is  much  less  readily 
adsorbed  than  the  original  preparation.  Purification 
results  in  the  removal  of  nine-tenths  of  the  original 
impurities,  and  the  methods  of  purification  include 
extraction  with  chloroform,  precipitation  of  part  of 
the  impurities  with  lead  phosphate,  adsorption  on 
alumina,  and  elution  with  dilute  acetic  acid.  Yeast- 
gum  is  added  as  a  stabiliser  and  .co-adsorbent.  Di¬ 
alysis  causes  a  loss  in  activity,  probably  duo  to  the 
loss  of  a  specific  stabiliser  with  buffer  properties. 
Some  chemical  properties  of  the  preparation  are 
given.  Millon’s  reaction  becomes  somewhat  stronger 
during  the  course  of  purification,  whilst  Molisch’s 
and  the  ninhydrin  reactions  remain  fairly  constant. 
A  study  of  tho  stability  at  different  hydrogen-ion 
concentrations  show's  that  there  is  a  maximum 
stability  at  pa  5—6,  approximately  the  same  as  the 
optimum  reaction.  A.  Wormall. 

Influence  of  the  reaction  on  the  proteolytic 
power  of  papain.  II.  W.  E.  Ringer  and  B.  W. 
GrutterinK  (Z.  physiol.  Chem.,  1927,  164,  112 — • 
142;  cf.  A.,  1926,  *977). — A  purified  water-soluble 
papain  shows  two  optimum  reactions  (pn  2-5  and 
11*3)  for  the  dissolution  of  fibrin.  Similar  optima 
are  found  when  heat-coagulated  egg-white  and  serum 
proteins  are  used  as  substrates,  although  the  optimum 
on  the  acid  side  varies  somewhat  with  the  protein. 
The  influence  of  electrolytes  on  this  action  depends 
on  the  ptl  of  the  medium,  for  small  quantities  of  a 
large  number  of  anions  and  cations  have  a  strong 
inhibitory  action,  except  in  neutral  or  faintly  acid 
solutions,  where  they  have  a  strong  activating  action. 
Variations  in  the  amount  of  electrolyte,  with  constant 
Pa,  produce  alterations  in  the  velocity  of  the  reactions, 
and  also  in  the  range  of  pa,  over  which  the  action 
takes  place.  The  further  digestion  of  serum  proteins 
by  papain  in  neutral  solution,  as  measured  by  the 
liberation  of  amino-nitrogen,  is  also  accelerated  by 
electrolytes.  Papain  and  serum  proteins  appear  to  form 
compounds  in  neutral  solution.  A.  Wormall. 

Purification  and  properties  of  pepsin.  J.  C. 
Forbes  (J.  Biol.  Chem.,  1927,  71,  559— 585).— On 
treatment  of  an  aqueous  solution  of  commercial 
pepsin  with  safranine,  the  enzyme  was  quantitatively 
precipitated;  the  precipitate  was  dissolved  in  20% 
alcohol  containing  a  little  oxalic  acid  and  the  dye 
removed  by  extraction  with  butyl  alcohol.  In  this 
wav,  enzyme  preparations  were  obtained  having 
twenty  times  the  activity  of  the  original  material. 
Such  an  active  preparation  had  C  45-24,  H  6-19, 
N  11-50,  S  1-79%;  figures  are  given  for  the  nitrogen 
distribution;  traces  only  of  purine  derivatives  were 
found.  The  isoelectrie  point  was  at  pa  2-5;  the 
preparation  had  no  immediate  effect  when  added  to 
dilute  hydrochloric  acid,  but  on  prolonged  incubation 
of  such  a  solution  a  decrease  was  observed  both  in 
the  conductivity  and  the  hydrogen-ion  concentration. 
Extraction  of  the  dried  preparation  with  ether  left 
the  enzymic  activity  unchanged;  addition  of  alcohol 
and  ether  to  aqueous  solutions  of  the  pepsin  caused 


inactivation  when  the  concentration  of  acid  was  high, 
but  had  little  or  no  effect  when  it  was  low. 

0-  R.  Harington. 

Intensification  of  enzymic  action  by  minimal 
amounts  of  known  substances.  M.  Jacoby  (Bio- 
chem.  Z.,  1927,  181,  194— 206}.— The  activity  of 
urease  is  increased  by  the  presence  of  as  little  as 
0-0001  mg.  of  potassium  cyanide,  or  by  even  less  of 
acetaldehydecyanohydrin ;  the  activating  effect  is 
independent  of  the  pa.  Urease  which  has  been 
inactivated  by  mercuric  chloride  can  be  reactivated 
by  treatment  with  cyanide.  The  action  of  urease 
is  also  accelerated  by  very  small  amounts  of  histidine, 
histamine,  and  haemoglobin ;  arginine  and  lysine 
have  a  slight  accelerating  effect,  whilst  other  amino- 
acids  have  practically  no  effect,  Histidine,  therefore, 
apparently  belongs  to  a  second  group  of  accelerating 
substances  of  the  same  order  of  activity  as  cyanides. 

C.  R.  Harington. 

Fermentations  with  yeast  regarded  from  the 
biological  point  of  view.  II.  Fermentability  of 
glyceraldehyde  and  dihydroxyacetone  by  living 
yeast.  H.  Haekn  and  M.  Glaubitz  (Ber.,  1927, 
60,  [B],  490 — 493). — Pure  glyceraldehyde  is  not 
fermented  by  bottom  beer  yeast,  top  yeast  M,  or 
Sacch-aromy codes  Ludwigii  in  1%  solution  or  in  a 
solution  of  p„  7*37 — 7-73,  and  only  slightly  if  boiled 
previous  to  the  addition  of  the  yeast.  The  yeast- 
cells  become  damaged  to  some  extent.  Pure  dihydr¬ 
oxyacetone  is  vigorously  fermented  by  S.  Ludwigii 
after  a  pronounced  period  of  induction,  but  not  by 
the  other  two  varieties  of  yeast.  With  technical, 
bimolecular  dihydroxyacetone,  the  action  is  some¬ 
what  less  vigorous.  The  yeast-cell  does  nob  suffer 
damage  in  any  case.  H.  Wren. 

Fermentability  of  free  and  phosphorylated 
hexoses  and  a  polarimetric  proof  of  their  fix¬ 
ation  in  the  yeast-cell.  C.  Neubero  and  M.  Kobel 
(Biochem.  Z.,  1926,  179,  451 — 458). — Robison’s 
hexosemonophosphate  and  the  two  monophosphates 
prepared  by  Neuberg — one  by  partial  hydrolysis  of 
hexosediphosphate,  the  other  by  hydrolysis  of 
synthetic  sucrosemonophosphate — are  all  fermented 
by  top  and  bottom  yeasts,  but  more  rapidly  by  yeast 
juice.  In  no  case  is  the  fermentation  as  rapid  as 
that  of  dextrose  and  kevulose,  Laevulose  shows  an 
increased  Isevorotation,  and  hexosemonophosphate 
(Robison’s  and  that  from  the  diphosphate)  an  in¬ 
creased  dextrorotation  when  they  are  added  to  yeast 
juice  which  has  lost  its  fermentative  power  through 
keeping.  It  is  suggested  that  a  combination  of  sugar 
or  sugar  phosphate  with  yeast  protein  or  protein 
degradation  products  may  lie  at  the  basis  of  this 
phenomenon  (see  also  Neuberg  and  Kobel,  A.,  1926, 
151,  1061).  J.  Rryde. 

Phosphorylation  and  oxido-reduction  [in  fer¬ 
mentation].  R.  Nilsson  and  T.  Lovgren  (Z. 
physiol.  Chem.,.  1927,  164,  G1 — 68). — The  addition 
of  small  quantities  of  methylene-blue  to  dried  bottom 
veast  II  in  a  phosphate  solution  containing  sugar 
decreases  considerably  the  induction  of  the  ferment¬ 
ation  process  as  measured  by  the  evolution  of  carbon 
dioxide,  but.  subsequently  the  fermentation  curves, 
with  and  without  methylene-blue,  are  approximately 
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parallel.  Largo  quantities  of  methylene-blue,  how¬ 
ever,  entirely  suppress  the  evolution  of  carbon  dioxide. 
The  action  of  small  amounts  of  methylene-blue,  by 
which  the  induction  period  is  shortened,  is  attributed 
to  the  participation  of  this  substance  in  the  oxido- 
reduction  reactions.  Addition  of  methylgne-blue  also 
increases  the  rate  of  disappearance  of  inorganic 
phosphate  from  the  solution  during  the  first  stages. 

A.  WORMALL. 

Fermentation  of  dextrose  and  pyruvic  acid. 
E.  Hagglund  and  L.  Aiilbom  (Biochem.  Z.,  1927, 
181,  158 — 171}. — The  relative  rates  of  fermentation 
of  dextrose  and  of  pyruvic  acid  by  yeast  and  yeast 
extracts  vary  with  the  nature  of  the  enzyme  prepar¬ 
ation.  Acceptance  of  the  theory  that  the  action 
of  carboxylase  on  pyruvic  acid  is  an  essential  part  of 
yeast  fermentation  involves  the  further  assumption 
of  the  existence  of  a  co-enzyme  which  renders  the 
pyruvic  acid  susceptible  to  the  action  of  carboxylase, 
and,  in  those  cases  in  which  pyruvic  acid  is  not 
fermented,  must  have  been  inactivated.  No  evidence 
of  the  existence  of  such  a  co-enzyme  has  so  far  been 
obtained.  C.  R.  Harington. 

Velocity  of  fermentation  of  pyruvic  acid  and 
the  theory  of  fermentation.  C.  Neuberg  (Bio¬ 
chem.  Z.,  1927,  180,  471 — 4S0). — Living  yeast  fer¬ 
ments  dextrose  more  rapidly  than  pyruvic  acid. 
With  dry  yeast,  acetone  yeast,  and  maceration 
juice,  on  the  other  hand,  pyruvic  acid  is  the  more 
rapidly  fermented  in  acetate  buffers  at  pn  4-8 — 5'0. 
The  pyruvic  acid  theory  of  fermentation  finds  further 
support  in  these  results.  The  fermentation  of  pyruvic 
acid  and  of  dextrose  in  alkaline  solution  is  discussed, 
and  it  is  suggested  that  the  inability  of  yeast  to 
ferment  added  pyruvic  acid  in  alkaline  media  may 
find  explanation  in  the  selective  permeability  of  the 
3Teast  and  the  effect  of  the  hydrogen-ion  concentration 
on  the  ionisation  and  enolisation  of  pyruvic  acid. 

R.  K.  Cannan. 

Pyruvic  acid  as  an  intermediate  product  of 
alcoholic  fermentation.  F.  Traetta-Mosca  (Annali 
Chim.  Appl.,  1927,  17,  59 — 60). — Rimini’s  results 
(this  vol.,  279)  are  criticised  (see  A.,  1926,  978). 

T.  H.  Pope. 

Inactivation  of  some  yeast  enzymes  by  zinc 
and  cadmium  salts.  S.  Kostytschev  and  G. 
Medvedev  (Z.  physiol.  Chem.,  1927,  164,  77 — 102). 
— Invertase  and  reductase  of  dried  yeast  are  both 
inhibited  by  small  amounts  of  zinc  and  cadmium 
salts,  the  reductase  action  being  measured  by  the 
reduction  of  added  acetaldehyde.  Concentrations  of 
these  salts  as  low  as  M/25,000  decrease  the  activities 
of  the  two  enzymes.  The  velocity  coefficient  is 
greatly  reduced  in  both  cases,  but  the  reaction  curve 
is  unaltered  in  form.  The  velocity  coefficient  for 
inversion  is  approximately  inversely  proportional  to 
the  logarithm  of  the  concentration  of  the  zinc  or 
cadmium  salt.  This  inhibitory  effect  is  due  to  a 
specific  action  of  zinc  and  cadmium  ions,  since  the 
anions  of  their  salts  have  no  effect,  and  also  salts  of 
magnesium,  calcium,  strontium,  and  barium  have 
little  or  no  inhibitory  influence  on  the  enzymes  con¬ 
cerned.  The  significance  of  these  results  in  relation 
to  the  effect  of  zinc  and  cadmium  salts  on  the  form¬ 


ation  of  acetaldehyde  during  fermentation  of  dried 
yeast  is  discussed.  The  salts  of  bivalent  metals 
have  no  specific  action  on  the  carboxylase  of  dried 
yeast,  although  there  is  a  decreased  liberation  of 
carbon  dioxide  in  the  first  stages.  A.  Wormall. 

[Determination  of]  cytochrome  in  yeast  cells. 
H.  von  Euler  and  H.  Fink  (Z.  physiol.  Chem., 
1927,  164,  69 — 76). — The  haemochromogen  in  a 
pyridine  extract  of  yeast  can  be  determined  by 
utilising  the  spectrophotometric  method  of  Oden- 
e rants,  which  is  described.  A  pyridine  solution  of 
haem  in  is  used  as  standard,  and  a  quantitative  com¬ 
parison  is  made  of  the  absorption  of  light  at  the 
main  hand  (about  557  mp).  A.  Wormall. 

Changes  in  hydrogen-ion  concentration  of 
natural  waters  produced  probably  by  the  growth 
of  bacteria.  V.  Enevoldsen  (Biochem.  Z.,  1927, 
181,  251 — 266). — Considerable  changes  in  the  pn  of 
sea-water  were  observed  while  travelling  through  the 
Cattegat  and  up  the  Baltic  and  also  in  the  pools 
near  Roskilde.  Investigations  of  the  changes  of  pn 
of  sea-,  fresh-,  and  ditch-water  show  that  any  such 
change  of  pn  is  followed  by  a  period  of  compensation. 
Sterilised  sea-water  after  being  kept  for  8  days  with 
frequent  shaking,  on  inoculating  with  sea-water 
bacteria,  shows  changes  of  pn  daily. 

P.  W.  Clutterbuck. 

Formation  of  carbamide  by  bacteria.  II. 
N.  N.  Ivanov  and  M.  I.  Smirnowa  (Biochem.  Z., 
1927,  181,  8 — 16). — Both  in  the  case  of  bacteria 
which  form  carbamide  in  a  gelatin-peptone  medium 
and  in  the  ease  of  those  which  do  so  only  in  presence 
of  free  arginine,  the  carbamide  production  is  com¬ 
pletely  inhibited  by  the  introduction  of  carbohydrates 
or  of  mannitol  into  the  medium.  Urease  could  be 
detected  in  all  organisms  which  fail,  under  any  con¬ 
ditions,  to  produce  carbamide.  It  is  thought,  there¬ 
fore,  that  production  of  carbamide  is  dependent  on 
more  or  less  complete  absence  of  urease,  and  that 
the  synthesis  of  the  latter  enzyme  may  be  favoured 
by  the  presence  of  carbohydrate.  C.  R.  Harington. 

Biochemistry  of  asymmetry  (asymmetric  dis- 
mutation).  C.  Neuberg  and  E.  Simon  (Biochem. 
Z.,  1926,  179,  443—450). — di-Methyl-n-butaldehyde 
is  converted  by  Bacterium  pasteur ianum,  and  by 
acetone  extracts  of  the  bacteria,  into  the  correspond¬ 
ing  dextrorotatory  amyl  alcohol  and  optically  active 
valeric  acid  (cf.  Neuberg  and  Simon,  A.,  1926,  1062). 

J.  Pryde. 

Tissue-digesting  enzyme  (Mstase)  of  strepto¬ 
cocci.  M.  Fobisher  (J.  Exp.  Med.,  1926,  44,  777 — 
785). — The  extracellular  proteolytic  enzyme,  Mstase, 
present  in  many  strains  of  beta-type,  aerobic  and 
facultative  hemolytic  streptococci,  is  partly  inactiv¬ 
ated  in  about  45  min.  at  60°.  It  is  present  in  sterile 
filtrates  of  cooked  meat  cultures.  No  correlation 
was  found  between  hiemolysis  and  proteolysis.  The 
enzyme  resembles  trypsin  in  its  action. 

Chemical  Abstracts. 

Mixed  acid  fermentation.  Fermentative  sugar 
dissimilation  by  micro-organisms  of  the  coli 
group.  W.  C.  de  Graaf  (Nederland.  Tijdschr.  Hyg. 
Microbiol.  Serol.,  1926, 1,  43-70). — A  discussion. 

Chemical  Abstracts. 
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Reduction  of  t-cystine  by  Bacillus  call.  H. 
Yaoi  and  S.  Hosoya  (Japan  Med.  World,  192G,  6, 
81 — 83). — When  B.  coli  communis  is  incubated  in 
protein-free  synthetic  media  containing  Z- cystine, 
cysteine  is  produced  by  reduction.  The  daily  increase 
reaches  the  optimum  after  the  loth  or  18th  day. 
Anaerobic  conditions  yield  larger  quantities  of  cysteine 
than  aerobic  conditions.  Chemical  Abstracts. 

Effects  of  alkylresorcinolcarboxylic  acids  and 
their  dependence  on  the  constitution  of  the  alkyl 
side-chains.  L.  Bleyer  (Bioehem.  Z.,  1927,  181, 
350 — 365). — Suspensions  of  gram-negative  cells 
(Bacillus  coli,  dysenteria,  proteus,  prodigiosus,  pyo- 
c'/aneus,  etc.)  were  homogenised  by  sodium  hexyl- 
and  heptyl-resorcinolcarboxylates,  but  gram -positive 
cells  (staphylococcus,  pneumococcus,  B.  diphtheria:, 
etc.)  were  unaffected.  Red  blood-corpuscles  were 
hoemolysed  and  coagulated  opaque  serum-protein 
was  clarified.  Toxins  were  deprived  of  their  toxicity 
and  of  their  antigenic  function,  0-25 — 0-5%  of  the 
hexyl  compound  producing  this  effect  with  the  toxins 
of  dysentery  and  tetanus.  Diphtheria  toxin  was, 
however,  more  resistant.  The  reaction  depends  on 
the  size  of  the  alkyl  group.  The  sodium  salt  of 
resorcinolearboxylic  acid  and  its  ethyl  derivative 
have  little  or  no  effect,  the  cytoljdic,  toxin-destroying, 
and  homogenising  power  first  appearing  in  the  amyl 
derivative  and  increasing  in  the  hexyl  and  heptyl 
derivatives.  P.  W.  Clutterbuck. 

Cystine  content  of  peptones  for  bacteriological 
use.  H.  Yaoi  (Japan  Med.  World,  1926,  6,  114 — 
116).— Commercial  peptones  vary  greatly  as  to 
cystine  content :  Witte  contains  most,  Difco  least. 
Some  samples  of  gelatin  also  contain  cystine  in  minute 
amounts.  Chemical  Abstracts. 

Use  of  saponin  in  protection  of  insulin  against 
enzymes.  F.  Lasch  and  S.  Brugel  (Bioehem.  Z., 
1927,  181,  109 — 116). — The  physiological  activity  of 
solutions  of  insulin  to  which  small  amounts  of  saponin 
had  been  added  was  not  affected  by  exposure  to  the 
action  of  pepsin  or  of  trypsin.  It  is  suggested  that 
this  observation  may  form  the  basis  of  a  method  for 
the  oral  administration  of  insulin. 

C.  R.  Harington. 

Replacement  of  sugar  by  other  substances  in 
the  removal  of  hypoglycaemic  symptoms  caused 
by  insulin.  F.  Silberstein,  J.  Freud,  and  T, 
Rfivfisz  (Bioehem.  Z.,  1927,  181,  327—332).— 
Administration  of  dihydroxyaeetone  and  especially 
of  alanine,  either  perorally  or  subcutaneously,  pre¬ 
vents  hypoglycsemic  symptoms  after  insulin.  Lact¬ 
ates  proved  untrustworthy,  and  acetaldehyde,  salts 
of  pyruvic  acid,  glycerol,  and  alcohol  were  also 
unsuitable.  P.  W.  Clutterbuck. 

Action  of  insulin  on  enzymes.  U.  Sammartino 

(Arch.  Farm,  sperim.,  1926,  42,  17 — 27). — Experi¬ 
ments  made  with  a  more  highly  purified  insulin 

confirm  the  previous  conclusion  (Atti  R.  Accad. 
Lineei,  1923,  [v],  32)  that  insulin  has  no  influence 
on  the  velocity  of  reaction  of  enzymes  such  as  diastase, 
catalase,  and  lipase.  T.  H.  Pope. 

Variations  in  the  phosphorus  content  of 
muscular  tissue  during  insulin  hypoglycsemia. 


G.  Piazza  (Arch.  Farm,  sperim.,  1926,  42,  2S — 32). — 
No  increase  in  the  inorganic  phosphorus  content  is 
detectable  in  muscle  during  hypoglycacmia  produced 
by  administration  of  insulin.  No  hydrolysable  phos¬ 
phorus  fraction  exists  in  muscle  either  before  or  after 
the  action  ,of  insulin.  Insulin  hypophosphatemia 
cannot  he  due  to  displacement  of  phosphorus  or  a 
phosphorus  compound  from  the  blood  into  the 
muscular  tissue.  T.  H.  Pope. 

Influence  of  insulin  on  the  mammalian  heart. 
M.  B.  Vissciier  and  E.  A.  Muller  (J.  Physiol., 
1927,  62,  341.— 348).— Insulin  has  no  intrinsic  effect 
on  the  oxygen  consumption  of  the  heart  in  the 

heart-lung  preparation.  R.  K.  Gink  an. 

Sugar,  inorganic  phosphorus,  and  lactic  acid 
of  blood  after  administration  of  insulin  and 
dextrose.  I.  Katayama  and  J.  A,  Killian  (J. 
Biol.  Chem.,  1927,  71.  707— 722).— Both  in  rabbits 
and  in  normal  and  diabetic  human  beings,  insulin  in 
large  doses  causes  an  increase  in  the  lactic  acid  of 
the  blood ;  the  increase  is,  however,  small  in  com¬ 
parison  with  the  fall  in  concentration  of  dextrose. 
A  similar,  but  less  marked,  rise  in  concentration  of 
lactic  acid  follows  ingestion  of  dextrose.  The  fall 
in  the  inorganic  phosphorus  of  the  blood,  which 
follows  administration  of  insulin,  precedes  the  rise 
in  the  lactic  acid  content.  The  rise  in  lactic  acid  is 
greater  in  the  normal  than  in  the  diabetic  subject, 
and  the  results,  in  general,  are  in  favour  of  the  view 
that  the  lactic  acid  is  an  intermediate  product  in  the 
utilisation  of  carbohydrate  under  the  influence  of 
insulin.  C.  R.  Haiungton. 

Blood  calcium  and  tolerance  for  magnesium. 
Hypercalcaemia  induced  by  the  parathyroid 
hormone.  S.  A.  Matthews  and  W.  C.  Austin  (Amer. 
J.  Physiol.,  1927,  79,  708 — 718). — From  studies  of  the 
fatal  dose  of  magnesium  sulphate  when  injected  into 
normal  and  parathyroidectomised  dogs  and  into  dogs 
injected  with  parathyroid  extract,  it  was  concluded 
that  the  toxicity  of  magnesium  sulphate  is  closely 
proportional  to  the  calcium  concentration  in  the 
blood.  The  effect  of  the  parathyroid  hormone  on 
the  heart  and  vascular  system  is  antagonised  by 
magnesium  sulphate.  R.  K.  Cannan. 

Action  of  iodine  and  iodine  preparations, 
thyroidectomy,  and  administration  of  thyroid 
gland  on  blood  catalase  in  vitro  and  in  vivo.  A. 
Timofejewa  (Bioehem.  Z.,  1927,  180,  35 — 45).— A 
relationship  exists  between  the  functioning  of  the  thyr¬ 
oid  gland  and  the  catalase  activity  of  the  blood.  This 
is  not  a  direct  effect,  since  iodine,  iodide  ions,  iodised 
protein,  and  active  thyroid  extracts  do  not  increase 
catalase  activity  in  vitro.  On  the  other  hand,  catalase 
is  activated  or  mobilised  by  feeding  with  thyroid 
extract  or  by  pretreatment  for  some  time  with  iodine 
or  potassium  iodide.  P.  W.  Clutterbuck. 

^  Thyroxin.  III.  Constitution  and  synthesis. 
C.  R.  Harington  and  G.  Barger. — See  this  vol.,  358. 
_  Diuretic-antidiuretic  action  of  pituitary. 
R-  L.  Stehle  (Amer.  J.  Physiol.,  1927,  79,  289— 
296). — Urine  secreted  after  pituitary  injection  is 
extraordinarily  rich  in  phosphorus,  calcium,  potassium, 
and  magnesium,  which  presumably  arise  from  the 
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cells.  It  is  suggested  that  the  antidiuretie  action  of 
pituitary  is  due  to  increased  capacity  of  the  cells  to 
hold  -water  as  a  result  of  electrolyte  changes.  The 
diuretic  effect  is  a  salt  effect  due  to  the  necessity  for 
the  kidney  to  excrete  the  salts  thrown  into  the  blood 
by  the  cells.  R-  K.  Gann  an. 

Internal  secretions  of  the  ovary.  IV.  A.  S. 
Parkes  and  C.  W.  Bellerby  (J.  Physiol.,  1927,  62, 
385 — 396). — Details  are  given  of  the  extraction  and 
the  yields  of  oestrus-producing  hormone  from  placenta, 
uterus,  foetus,  and  amniotie  fluid.  It  is  improbable 
that  the  hormone  is  elaborated  in  the  placenta. 

R.  K,  Cannan. 

Cell  respiration.  VI.  Function  of  the  supra¬ 
renal  cortex  and  the  substance  CXn.  A.  von 
Szent-Gyorgyi  (Biochem.  Z.,  1927,  181,  433 — 437). 
— A  substance,  Gr[I,  having  the  properties  of  a  thio- 
phcnol  derivative,  is  isolated  from  the  suprarenal 
cortex.  It  is  soluble  in  acetone,  water,  and  methyl 
alcohol,  slightly  soluble  in  ether,  insoluble  in  light 
petroleum.  It  gives  no  nitroprusside  reaction,  re¬ 
duces  iodine,  p-phenylenediamine,  neutral  silver 
nitrate,  and  ferric  salts,  and  gives  colour  reactions 
with  ferrous  and  ferric  salts.  It  docs  not  reduce 
permanganate  (cf.  A.,  1925,  93,  708;  1926,  99). 

P.  W.  Cluttehbuck. 

Function  of  the  suprarenal  cortex.  I.  Blood 
changes  following  bilateral  suprarenalectomy  in 
cats.  II.  (With  A.  J.  Eisenman.)  Acid-base 
equilibrium.  W.  W.  Swingle  (Amer.  J.  Physiol., 
1927,  79,  666—678,  679— 688).— I.  The  blood  becomes 
more  concentrated,  resulting  in  a  rise  in  the  con¬ 
centration  of  protein,  non-protein  nitrogen,  and 
carbamide.  The  blood-sugar  falls  to  a  level  charac¬ 
teristic  of  insulin  hypoglycsemia.  There  is  albu¬ 
minuria  and  a  diminished  secretion  of  urine.  Death 
may  be  attributed  cither  to  hypoglyctemia  or  to  acid 
intoxication. 

II.  There  is  a  fall  in  the  pif,  carbon  dioxide  tension, 
and  total  acid  of  the  blood  and  in  the  serum  hydrogen 
carbonate.  There  is  evidence  of  an  uncompensated 
acidosis  due  to  phosphoric  and  organic  acids. 

R.  K.  Cannan. 

Cellular  oxidation  in  certain  tissues  of  dogs 
deprived  of  suprarenals.  O.  P.  Estrada  and 
S.  M.  Nbuschlosz  (Rev.  Soc.  Argentina  Biol.,  1926, 
2,  597 — 598). — The  oxidative  power  of  different 
tissues  of  dogs  was  determined  after  extirpation  of 
the  suprarenals.  There  was  a  general  diminution  in 
the  case  of  muscular  tissues  which  was  compensated 
by  addition  of  cortical  substance.  Addition  of 
thyroid  from  normal  animals  caused  compensation, 
but  the  thyroid  from  animals  deprived  of  suprarenals 
had  the  contrary  effect.  Cortical  substance  slightly 
inhibits  oxidation  by  normal  muscle.  The  effect  of 
suprarenal  extirpation  in  the  case  of  organs  was 
slight,  but  there  was  an  inconstant  increase  in  the 
oxidative  power  of  the  pancreas. 

G.  W.  Robinson. 

Disappearance  of  intravenously  injected  dex¬ 
trose,  formation  of  glycogen,  and  arterial  and 
venous  sugar  content  in  dogs  deprived  of  supra¬ 
renals.  0,  P.  Estrada  (Rev.  Soc.  Argentina  Biol., 
1926,  2,  544 — 547). — Dogs  from  which  the  suprarenals 
a  c 


had  been  removed  showed  a  decrease  in  blood-sugar 
content  in  the  first  4  hrs.  after  removal.  The  blood- 
sugar  was  then  maintained  at  0-05 — 0-085%  for  some 
time,  subsequently  falling  to  0-025 — 0-055%  at  death. 
The  disappearance  of  sugar  was  delayed  by  intra¬ 
venous  injection  of  dextrose  in  four  cases  out  of  five, 
and  the  subsequent  hypoglycemia  did  not  occur. 
Hepatic  and  myocardial  glycogen  were  greatly  dimin¬ 
ished.  A  less  evident  diminution  in  muscular 
glycogen  took  place.  Hepatic  glycogen  was  not 
increased  by  injection  of  dextrose,  but  there  was  an 
increase  in  myocardial  and  muscular  glycogen  which 
did  not,  however,  reach  the  normal  figure.  Removal 
of  the  suprarenals  tended  to  cause  the  sugar  content 
of  venous  blood  to  equal  and  exceed  that  of  arterial 
blood.  The  effect  still  persisted  after  injection  of 
dextrose.  G.  W.  Robinson. 

Effect  of  irradiation  on  vitamin-A.  S.  G. 
Willi mott  and  F.  Wokes  (Pharm.  J.,  1927,  118, 
217—218). — Cod-liver  oil,  rich  in  vitamin-4 ,  was 
irradiated  in  an  open  evaporating  basin  3  inches  from 
a  quartz  mercury  vapour  lamp.  The  temperature  of 
the  oil  rose  from  20°  to  70°  in  90  min.  Data  are  given 
showing  the  diminution  in  vitamin-4  content  with 
time  in  an  oil  irradiated  under  these  conditions.  The 
determinations  were  made  in  a  Lovibond  tintometer, 
using  the  arsenious  chloride  and  antimony  chloride 
tests.  One  third  of  the  vitamin  was  destroyed  in 
the  first  hr.,  and  the  whole  in  2  hrs. ;  irradiation  of 
the  oil  for  a  few  min.  results  in  the  subsequent  slow 
destruction  of  the  vitamin  over  a  long  period. 

E.  A.  Lunt. 

Feeding  of  xanthophyll  to  rats  on  a  diet 
deficient  in  vitamin-4.  S.  G.  Willimott  and  T. 
Moore  (Biochem.  J.,  1927,  21,  86 — 88). — Pure 
crystalline  xanthophyll  prepared  from  nettle  leaves 
cannot  replace  vitamin-4  in  the  diet  of  rats. 

S.  S.  Zilva. 

Absorption  spectrum  of  cholesterol  and 
its  biological  significance  with  reference  to 
vitamin-/).  I.  I.  M.  Heilbron,  E.  D.  Kamm,  and 
R.  A.  Morton  (Biochem.  J.,  1927,  21,  78 — 85). — In 
the  fractional  crystallisation  of  cholesterol  (from  brain 
and  from  cod-liver  oil)  from  ethyl  acetate  a  small 
quantity  of  a  compound  accumulates  in  the  least 
soluble  fraction  which  shows  well-defined  absorption 
bands  at  293  /qx,  280  /x/r,  and  269  /i/x.  Cholesterol 
itself  shows  only  general  absorption.  These  bands 
disappear  on  irradiation  with  ultra-violet  light.  The 
unknown  substance  is  therefore  closely  connected  with 
the  precursor  of  vitamin-D.  S.  S.  Zilva. 

Relation  of  cholesterol  to  vitamin-D.  O. 
Rosenheim  and  T.  A.  Webster  (Biochem.  J.,  1927, 
21,  127 — 129). — Cholesterol  purified  by  way  of  the 
dibromide  shows  no  longer  the  absorption  spectrum 
in  the  ultra-violet  region  characteristic  of  ordinary 
cholesterol  (cf.  preceding  abstract)  and  cannot  be 
activated  antirachitically  by  irradiation  with  ultra¬ 
violet  light.  Ergosterol  (or  some  similar  sterol)  is 
the  parent  substance  of  vitamin-D.  S.  S.  Zilva. 

Antirachitic  value  of  fresh  spinach.  M.  H. 
Roscof.  (Biochem.  J.,  1927,  21,  211 — 215). — A  slight 
but  definite  influence  upon  calcification  is  demon¬ 
strated  by  introducing  fresh  green  leaves  of  summer 
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spinach  into  the  diet  of  .young  rats  and  rabbits  (cf. 
Chick  and  Roscoe,  A.,  1926,  437 :  Boas,  ibid.,  437). 
The  effect  is  more  marked  in  the  ease  of  the  rabbits. 

S.  S,  Zilva. 

Effect  of  excessive  irradiation  with  ultra-violet 
light  upon  the  growth  of  rats.  J.  L.  Leigh- 
Olare  (Biochem.  J.,  1927,  21,  208 — 210). — Provided 
that  the  eyes  are  shielded,  exposure  of  young  growing 
rats  to  ultra-violet  radiation  for  periods  up  to  30  min. 
daily  has  no  deleterious  effect  on  growth  and  well¬ 
being  of  the  rats.  An  exposure  for  30  min.  is  no  more 
beneficial  than  that  for  shorter  periods. 

S.  S.  ZlLVA. 

Antirachitic  value  of  cod-liver  oil  concentrate 
injected  subcutaneously.  B.  Kramer,  S.  D. 
Ivramer,  D.  H.  Shelling,  and  M.  J.  Shear  (J.  Biol. 
Chem.,  1927,  71,  699— 706).— The  unsaponifiable 
fraction  of  cod-liver  oil,  after  removal  of  cholesterol, 
cured  rickets  in  rats  when  injected  subcutaneously  in 
ethereal  solution,  but  was  inactive  when  injected  in 
solution  in  palmitin.  C,  R.  Harington. 

Isolation  of  the  anti-beri-beri  vitamin. 
B.  C.  P.  Jansen  and  W.  F.  Donatk  (Proc.  K.  Akad. 
Wetcnsch.  Amsterdam,  1926,  29,  1390 — 1400). — A 
method  is  described  for  extracting  from  fine  rice 
polishings  the  vitamin  which  protects  rice-birds  and 
pigeons  from  polyneuritis.  From  100  kg.  of  the  rice 
polishings  a  residue  of  1-4  g.  was  obtained  which 
appeared  to  contain  about  one  quarter  of  the  vitamin 
originally  present.  The  product  was  apparently  the 
hydrochloride  of  a  base,  possibly  CgH10ON2,HC1.  Its 
chemical  behaviour  suggests  the  presence  of  a 
glyoxaline  nucleus.  M.  S.  Burr. 

Gaseous  metabolism  in  the  initial  stages  of 
R-avitaminosis  in  birds.  B.  A.  Lavrov  and  S.  N. 
Matzko  (Biochcm.  Z.,  1926,  179,  332 — 347). — From 
experiments  on  hens  kept  on  a  diet  deficient  in 
vitamin-B  it  is  concluded  that  the  specific  effects  of 
lack  of  the  latter  are  not  related  to  the  lowered 
oxidative  processes  of  the  organism.  The  drop  in 
gaseous  metabolism  in  B-avitaminosis  appears  only 
when  symptoms  of  starvation  have  set  in. 

J.  Pryde. 

Influence  of  nutrition  on  the  blood  catalase 
content.  A.  Bernstein  (Biochem.  Z.,  1926,  179, 
313 — 325). — The  catalase  content  of  pigeon’s  blood  is 
less  than  that  of  other  animals,  but  in  different 
animal  specie  3  it  is  found  to  vary  within  wide  limits, 
up  to  1000%.  In  a  single  animal  species  variations 
up  to  50%  may  be  encountered.  In  starvation  and 
during  lack  of  vitamin-B,  the  catalase  content  does 
not  fall  below  normal  values.  The  catalase  content 
of  the  organism  cannot  serve  as  an  index  of  the  total 
metabolism.  J.  Pryde. 

Serum-calcium  in  vitamin-B  deficiency.  4 
Ungar  (Biochcm.  Z.,  1927,  180,  357— 358).— The 
serum-calcium  of  normal  and  of  beri-bori  pigeons 
showed  no  differences  sufficient  to  support  the  view 
that  beri-beri  convulsions  are  due  to  a  deficiency  in 
the  secretion  of  the  parathyroid.  R.  K,  Cannan. 

Water-soluble  vitamins-B  and  -C  in  malt  and 
malt  extract.  L.  Randoin  and  R,  Lecoq  (Bull, 
Soc.  Chim.  biol.,  1927,  9,  49— 58).— Malt  and  malt 


extract  do  not  possess  anti-scorbutic  activity,  but 
they  contain  vitamin-B,  and  hence  promote  growth 
and  alleviate  polyneuritic  symptoms  of  pigeons  and 
rats.  The  beneficial  effect  of  malt  extract  in  human 
scurvy  is  attributed  to  the  high  content  of  vitamin- B, 
thus  partly  replacing  vitamin-B.  L.  F.  Hewitt. 

Can  administration  of  sodium  hydrogen 
carbonate  or  active  iron  oxide  influence  the 
course  of  avitaminosis  in  pigeons?  D.  Banerjee 
(Biochem.  Z.,  1927,  180,  27 — 29). — The  course  of 
avitaminosis  is  unaffected  by  administration  of  these 
substances.  P.  W.  Clutterbuck. 

Relation  between  vitamin-C  content  of  diet  and 
milk  in  the  cow.  J.  S.  Hughes,  J.  B.  Fitch,  H.  W. 
Cave,  and  W.  H.  Riddell  (J.  Biol.  Chem.,  1927,  71, 
309 — 316). — No  relationship  could  be  observed  be¬ 
tween  the  vitamin-B  content  of  the  cow’s  food  and 
that  of  its  milk.  C.  R.  Harington. 

Protoplasm.  II.  Chemical  constituents  of 
the  plasmodium  of  Lycogala  epidendron  and 
alterations  during  spore  differentiation.  A. 
Kiesel  (Z.  physiol.  Chem.,  1927,  164,  103 — Ill). — 
The  methods  used  are  those  previously  described 
(A.,  1926,  204).  Tables  are  given  showing  the 
various  constituents  present  in  the  dry  material, 
and  a  complete  analysis  has  been  made  of  the  ether- 
soluble  matter,  which  represents  more  than  one  third 
of  the  dry  substance.  Cholesterol  is  present  to  the 
extent  of  2-97%  of  the  fat  soluble  in  light  petroleum. 
The  unsaturated  fatty  acids  include  much  oleic  acid, 
a  smaller  quantity  of  linoleic  acid,  and  unsatiirated 
hydroxy-acids,  whilst  the  saturated  fatty  acids 
include  those  from  C16  to  C20.  Spore  differentiation 
is  accompanied  by  appreciable  decreases  in  the  per¬ 
centages  of  protein,  glycogen,  and  fatty  substances, 
and  increases  in  plasfccin  and  myxoglueosan. 

A.  Wormall. 

Action  of  amino-acids  on  the  germination  of 
Phycomyces  nitons,  Kunze  and  Schmidt.  D.  Tits 
(Bull.  Acad.  roy.  Belg.,  1920,  [v],  12,  545 — 554). — 
Using  solutions  of  graded  alkalinity  containing  2% 
of  peptone,  germination  took  place  only  in  those 
containing  less  than  0-1%  of  potassium  hydroxide, 
the  optimum  solution  containing  0-1%  of  tartaric  or 
0'5%  of  citric  acid.  With  a  series  of  solutions  each 
containing  1%  of  tartaric  acid  and  0-7%  of  sucrose, 
together  with  1%  of  one  of  a  selected  number  of 
amino-acids,  no  germination  was  produced  until 
5  parts  per  100,000  of  peptone  were  added.  The 
latter  acted  catalytically,  since  the  minimum  quantity 
producing  germination  in  the  absence  of  the  amino- 
acids  is  7  parts  per  100,000.  The  activity  of  the 
amino-compounds  in  producing  germination  is  in 
the  descending  order  leucine,  glutamic  acid,  histidine, 
cystine,  and  glucosamine.  S.  J.  Gregg. 

Acid  formation  by  fungi,  W.  S.  Butkewitsch 
(Biochem.  Z.,  1927,  182,  99— 109).— Gluconic  acid, 
as  well  as  citric  and  oxalic  acids,  is  formed  by  Asper¬ 
gillus  from  sugars,  and  when  nitrogen  is  lacking  or 
in  the  presence  of  calcium  carbonate,  it  is  produced 
in  larger  amounts  than  the  two  last-mentioned  acids. 
In  cultures  of  Mucor  stolonifer,  under  the  same 
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conditions,  only  fumaric  and  oxalic  acids  were 
found.  J.  Pryde. 

Two  kinds  of  carbamide  formation  in  mush¬ 
rooms.  N.  N.  Ivanov  and  A.  Toschevtkova  (Bio- 
cbcm.  Z.,  1927,  181,  1 — 7). — On  keeping  cut  mush¬ 
rooms  for  some  days  with  the  cut  end  of  the  stem 
dipping  into  solutions  containing  ammonium  carbon¬ 
ate  or  arginine  nitrate,  an  increase  in  the  carbamide 
content  of  the  cap  of  the  mushroom  was  observed ; 
the  expressed  juice  of  mushrooms  caused  a  formation 
of  carbamide  when  added  to  a  solution  containing 
arginine,  but  not  when  added  to  one  of  ammonium 
carbonate.  The  formation  of  carbamide  from  the 
latter  would  therefore  seem  to  be  a  function  of  the 
living  cell.  C.  R.  Harington. 

Fungus  chitin.  Dous  and  Ziecenspeck  (Arch. 
Pharm.,  1926,  264,  751 — 753). — Boletus  edulis  was 
dried,  ground,  extracted  with  alcohol  and  ether,  then 
with  alcoholic  potassium  hydroxide,  washed  with  cold 
4%  alcoholic  hydrochloric  acid,  warmed  with  0-5% 
aqueous  hydrochloric  acid  to  remove  liemicelluloses 
and  glycogen,  washed  with  boiling  water,  and  finally 
with  alcohol  and  ether.  The  product  contained 
2-09%  N.  Crab  shells  were  similarly  treated  to 
provide  material  for  comparison,  and  the  product 
contained  6-05%  N.  The  two  substances  were  sub¬ 
jected  to  hydrolysis  with  1%,  5%,  and  10%  sulphuric 
acid.  Differences  were  shown  in  the  proportion  of 
nitrogen  removed  and  in  the  amounts  of  reducing 
sugar  formed.  The  authors  conclude  that  the  pro¬ 
duct  from  Boletus  is  not  chitin,  and,  following  Ilke- 
witsch,  term  it  mycetin.  When  mycetin  is  hydrolysed 
with  fuming  hydrochloric  acid,  it  yields  mycetosamiiie, 
which  is  different  from  the  chitosamine  obtained  from 
crab  chitin.  The  corresponding  sugars  are  also 
different.  Mycetosamine  yields  a  methylpentose, 
termed  mycetose.  Chitosamine  hydrochloride  has 
[a]+87-4°;  mycetosamine  hydrochloride  has 
[«]+70-2°.  W.  A.  Silvester. 

Bio-radioactivity  of  plants.  E.  Burkser,  I. 
Brun,  and  K.  Bronstein  (Biochem.  Z.,  1927,  181, 
145 — 148). — Only  insignificant  radium  emanations 
could  be  detected  in  the  fresh  leaves  and  stems  of 
various  plants,  and  none  at  all  in  the  dried  material; 
the  radium  content  of  the  ash  of  plants  was  also  found 
to  be  very  small  except  in  the  case  of  the  grape. 
Thorium  could  not  be  detected  in  the  ash  of  any  plant. 

C.  R.  Harington. 

Constancy  of  the  chemical  composition  of 
plants.  N.  N.  Ivanov  (Biochem.  Z.,  1927,  182, 
88 — 98). — The  seeds  of  pea,  lentil,  and  vetch  plants 
grown  under  very  variable  conditions  of  soil,  moisture, 
and  climate  contain  the  same  constant  amount  of 
protein,  carbohydrate,  and  ether-soluble  material. 
The  nitrogen  intake  of  these  plants  is  independent  of 
the  soil  nitrogen.  In  contrast  to  other  cereals,  and 
in  resemblance  to  these  Leguminosec,  maize,  which 
can  utilise  atmospheric  nitrogen  fixed  by  soil  bacteria, 
shows  the  same  stability  with  regard  to  chemical 
composition  under  varying  conditions  of  growth. 

J.  Pryde. 

Cell-membrane  of  plants.  E.  Schmidt,  K. 
Meinel,  and  E.  Zintl  (Ber.,  1927,  60,  [J3J,  503— 
526).' — The  cell-membrane  of  archegoniates  and 


phanerogams  is  composed  of  cellulose,  hemicellulose, 
and  incrustation.  Repeated  treatment  of  it  altern¬ 
ately  with  chlorine  dioxide  and  sodium  sulphite 
results  in  the  isolation  of  a  eellulose-hemicellulose 
complex  which  is  not  further  affected  by  the  reagents, 
and  therefore  appears  to  pre-exist  in  the  cell-mem¬ 
brane,  and  hence  is  termed  “  skeleton  substance,” 
whereas  the  incrustation  and  a  portion  of  the  hemi¬ 
cellulose  are  removed.  The  existence  of  two  types  of 
hemicellulose,  differentiated  also  by  varying  stability 
towards  oxidising  agents,  is  therefore  postulated. 
Glycuronic  acid  occurs  among  the  products  of 
hydrolysis  of  the  hemicellulose  of  flax,  hemp,  wheat 
straw,  beech  (cf.  A.,  1925,  i,  1370),  fern,  spruce,  pine, 
etc.,  and  since  these  are  systematically  very  distinct 
members  of  the  series  of  archegoniates  and  phanero¬ 
gams,  it  seems  reasonable  to  conclude  that  a  carb- 
oxylated  polysaccharide  (the  precursor  of  glycuronic 
acid)  is  common  to  both  series.  Free  glycuronic  acid 
cannot,  however,  be  present  in  the  skeleton  substance, 
since  it  cannot  be  removed  by  treatment  with  sodium 
hydrogen  carbonate  or  sodium  sulphite  and  hence  an 
ester-like  union  of  cellulose,  acid,  and  hemicellulose 
is  assumed.  The  method  of  Tollens  and  Lefevre 
(determination  of  carbon  dioxide  liberated  by  the 
action  of  12%  hydrochloric  acid)  is  not  applicable 
to  the  polyglycuronic  acids  such  as  are  derived  from 
Fucus  serratus  (A.,  1926,  939),  but  trustworthy 
results  are  obtained  by  treatment  of  the  skeleton 
substance  with  A1/15’  or  AT /10-alkali  hydroxide,  fol¬ 
lowed  by  conductometric  titration  of  the  solution 
with  iY/10-hydrochloric  acid.  The  results  are  inde¬ 
pendent  of  the  presence  or  absence  of  the  skeleton 
substance  in  the  liquid  during  titration  and,  further, 
under  the  experimental  conditions  pure  cellulose  does 
not  absorb  appreciable  quantities  of  alkali  hydroxide. 
The  form  of  the  titration  curves  cannot  be  due  to  the 
production  of  alkoxides,  to  the  presence  of  strong 
acids,  or  to  adsorption  phenomena  at  the  solid  phase. 
The  presence  of  acids  of  medium  strength  must  be 
postulated  which  with  respect  to  dissociation  constant 
are  comparable  with  lactic  acid,  and  considering  the 
nature  of  the  skeleton  substance  these  can  only  be 
carboxylic  acids.  Treatment  of  the  skeleton  sub¬ 
stance  of  beech  with  iV/10-sodium  hydroxide  causes 
a  loss  in  weight  of  12-53%,  whereas  titration  experi¬ 
ments  indicate  the  presence  of  12-86%  of  acid  calcu¬ 
lated  as  glycuronolactone .  It  is  therefore  probable  that 
only  the  acid  is  removed  from  beech  by  the  alkaline 
treatment,  and  this  is  confirmed  by  the  observation 
that  nothing  further  can  be  extracted  by  a  fresh 
treatment.  In  the  skeleton  substance,  the  acid  is 
regarded  as  present  in  esterified  form.  Further 
treatment  with  more  concentrated  alkali  hydroxide 
causes  the  removal  of  the  pentosans,  so  that  by  using 
alkali  hydroxide  of  different  concentrations  it  is 
possible  to  determine  separately  the  polymeric  acids 
and  the  acid-free  pentosans.  Pine  does  not  suffer 
loss  in  weight  when  treated  with  N /10-alkali,  although 
titration  discloses  the  formation  of  acid.  With  5% 
alkali  hydroxide,  acid  and  liemicelluloses  are  simul¬ 
taneously  removed,  so  that  a  more  stable  union  of 
acid  and  hemicellulose  in  pine  than  in  beech  must 
be  assumed.  The  behaviour  of  oxycellulose  is 
similar  to  that  of  pine.  H.  Wren. 
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Cell  respiration.  V.  Mechanism  of  some 
plant  oxidations.  A.  von  Szent-Gyorgyi  (Bio- 
chem.  Z.,  1927,  181,  425— 432),— The  fruits,  tubers, 
or  roots  of  thirteen  plants  are  divided  by  means  of 
the  guaiacum  reaction  into  three  groups,  first,  those 
which  blue  guaiacum  directly,  secondly,  those  which 
give  only  a  blue  colour  after  adding  also  pyrocatechol, 
and  thirdly,  those  which  do  not  blue  guaiacum  even 
in  presence  of  pyrocatechol.  The  results  are  discussed 
in  relation  to  the  constitution  of  the  plant  oxidation 
systems.  The  browning  of  slices  of  plants  in  air  is 
conditioned  by  the  presence  of  tyrin,  which,  as  with 
guaiacum,  is  not  directly  oxidised  by  the  oxydase, 
but  only  by  the  o-quinone  arising  by  the  action  of  the 
oxydase.  P.  W.  Clutterbuck. 

Plant  oxidation  :  nature  and  reactions  of  the 
substance  “  tyrin."  B.  S.  Platt  and  A.  Wormall 
(Bioehem.  J.,  1927,  21,  20— 30).— The  oxidative 
properties  of  the  preparation  “  tyrin  ’’  of  Szent- 
Gyorgyi  (A.,  1920,  99)  are  due  to  the  presence  in  it 
of  free  or  combined  amino-acids.  It  docs  not  function 
as  a  respiratory  pigment.  The  ether  extract  of 
potato  oxydase  after  it  has  acted  on  a  pyrocatechol 
solution  for  10  min.  yields  a  substance  which  gives 
a  blue  coloration  with  guaiacum  and  benzidine. 
Hydrogen  peroxide  is  formed  in  addition  to  this 
oxidation  product.  This  confirms  Szent-Gyorgyi’s 
hypothesis  ( loc .  cit.)  of  the  mechanism  of  the  blueing 
of  guaiacum  by  the  pyrocatechol-oxydase  system 
(cf.  Onslow  and  Robinson,  A.,  192G,  1176). 

S.  S.  ZlLVA. 

Relationship  between  catalase  activity  and  seed 
vitality.  M.  Gkacanin  (Bioehem.  Z.,  1927,  180, 
205 — 210). — Further  determinations  of  the  catalase 
activity  of  seeds  (cf.,  A.,  1926,  432)  show  that  the 
catalase  content  cannot  always  serve  as  an  index  of 
the  vitality  of  a  plant.  The  catalase  activity  of  Pisurn 
sativum,  Lupinus  august  if olius,  Zea  mays ,  and  Triti- 
cum  vulgare  decreases  with  age,  and  etiolated  leaves 
of  Beta  vulgaris,  Juglans  regia,  and  Althaea  officinalis 
contain  but  little  catalase  compared  with  green  leaves. 
On  the  other  hand,  both  green  and  etiolated  leaves  of 
Papaver  somniferum,  Daucus  carota,  and  Sinapis  alba 
contained  the  same  amount  of  catalase.  Leaves  of 
Mnium  undulatum,  S.  alba,  P.  sativum,  Secale  cereale, 
and  Medicago  saliva,  dipped  in  distilled  water,  0-05  J/- 
s odium  chloride,  or  0-001  Jf-zine  sulphate  showed  high 
catalase  activity,  in  O-OOlill -copper  sulphate  a  less 
activity,  and  in  O-OOlilf -ferric  chloride  or  iodine  no 
activity.  It  appears,  therefore,  that  concentrations 
of  sodium  chloride  and  zinc  sulphate  which  can  kill 
these  plants  have  but  little  effect  on  their  catalase 
activity.  P.  W.  Clutterbuck. 

.Effect  of  juice  of  potato-tubers  on  biological 
reduction  of  o-dinitrobenzene.  A.  Pietsch  (Bio¬ 
ehem.  Z.,  1927,  181,  183 — 191). — The  reduction  of 
o-dinitrobenzene  by  potato-tubers  themselves,  by  the 
higher  plants,  and  by  the  muscles  of  animals,  is 
inhibited  by  the  juice  of  potato-tubers,  whilst  the 
reduction  by  yeast  and  by  bacteria  is  stimulated  by 
the  tuber  juice.  The  reduction  by  yeast  is  stimulated 
by  _  0%  dextrose,  whilst  that  by  potato-tubers  is 
inhibited  by  5—10%  dextrose ;  the  dextrose  content 
of  the  tuber  juice  may  therefore  account  for  its  effect 


on  the  reduction.  The  reduction  is,  in  general, 
retarded  by  0-1%  of  camphor  and  completely  in¬ 
hibited  by  0-1%  of  mercuric  chloride. 

0.  R.  Harincjton. 

Yield  of  carbon  compounds  in  photosynthesis 
under  natural  conditions.  S.  Kostytschev,  K. 
Bazyrina,  and  G.  Vassiliev  (Bioehem.  Z.,  1927, 
182,  79 — 87). — The  method  of  investigating  photo¬ 
synthesis  in  a  stream  of  atmospheric  air  suffers  from 
the  disadvantage  that  the  velocity  of  the  air  current 
in  relation  to  the  leaf  surface  and  the  capacity  of  the 
leaf  container  is  too  low.  This  is  regarded  as  explain¬ 
ing  the  discrepancies  between  the  amount  of  photo¬ 
synthesis  as  observed  in  the  above  methods  and  in 
the  indirect  method  (Blatthalftenmethode  of  Sachs, 
Arb.  hot.  Inst.,  Wurzburg,  1884,  3,  1).  With  increase 
in  the  velocity  of  the  air-stream,  increasing  synthesis 
is  observed,  rising  eventually  to  the  high  values 
obtained  by  the  indirect  methods.  J.  Pryde. 

Influence  of  potassium  and  sodium  salts  on 
the  metabolism  of  reserve  materials  in  young 
barley  plants  grown  in  darkness.  A.  Bobrow- 
nicica-Odrzywolska  (Bull.  Acad.  Polonaise,  1925, 
B,  SOI— 846).- — Utilisation  of  the  reserve  materials 
of  the  seed  by  young  barley  plants  has  been  studied 
by  comparing  the  composition  of  the  seed  with  that 
of  plants  grown  in  darkness  to  the  point  of  exhaustion 
of  the  reserve  materials,  in  culture  solutions  without 
nitrogen,  and  with  and  without  sodium  and  potassium. 
In  presence  of  potassium,  a  smaller  amount  of  carbo¬ 
hydrate  is  required  for  the  formation  of  a  unit  of 
cellulose.  Sodium  has  a  similar  effect  if  accompanied 
by  other  necessary  mineral  salts.  Potassium  also 
reduces  the  loss  of  organic  matter  and  the  percentage 
of  starch  decomposed  for  respiration  processes.  The 
young  plants  made  poorer  growth  in  pure  potassium 
or  sodium  chloride  solutions  than  in  distilled  water ; 
none  the  less,  in  pure  potassium  chloride  solution,  a 
smaller  percentage  of  starch  was  decomposed  for 
respiration  than  in  distilled  water.  Plants  grown  in 
solutions  of  mineral  salts  including  potassium  always 
contained  more  nitrogen  than  when  potassium  was 
withheld.  In  pure  potassium  or  sodium  chloride 
solutions,  there  was  a  greater  loss  of  “  unidentified  ” 
material,  but  no  greater  loss  of  nitrogen,  than  in  the 
other  culture  solutions.  C.  T.  Gimingham. 

Nitrate  utilisation  by  asparagus  in  the  absence 
of  light.  G.  T.  Nightingale  and  L.  G.  Schermer- 
horn  (Science,  1926,  64,  282). — Quantitative  experi¬ 
ments  indicate  that  asparagus  can  take  up  nitrates 
in  the  dark,  and  that  so  long  as  there  is  a  carbohydrate 
supply  present,  plants  are  able  to  build  up  nitrates  to 
higher  forms  of  nitrogen  compounds.  The  assimil¬ 
ation  of  nitrates  occurs  as  rapidly  in  the  dark  as  in 
the  light.  A.  A.  Eld  ridge. 

_  Specificity  of  proteins  in  different  rice  varieties. 
T,  Tadokoro  (Proc.  Imp.  Acad.  Tokyo,  1926,  2, 
498 — 501). — It  is  reported  that  samples  of  oryzanin 
prepared  from  common  and  from  glutinous  rice  vary 
in  isoelectric  point,  in  nitrogen,  sulphur,  and  phos¬ 
phorus  content,  in  free  amino-nitrogen,  in  optical 
activity  and  refractive  index,  and  in  other  ways.  No 
experimental  data  are  given.  E,  A.  Lunt. 
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Bacterial  decomposition  of  tobacco  as  leading 
to  the  formation  of  bases  in  presence  o£  water. 
A.  Pattelowitz  (Biochem.  J.,  1927,  21,  262 — 204; 
cf.  Fodor  and  Reifenberg,  A.,  1925,  i,  1519). — The 
formation  of  pyridine  and  amino-bases  from  nicotine 
with  resulting  basic  reaction  does  not  occur  to  any 
appreciable  extent  in  the  dry  fermentation  process. 
In  presence  of  moisture,  on  the  other  hand,  the  de¬ 
composition  of  tobacco  leads  to  a  basic  reaction. 
This  change  is  most  probably  due  to  bacterial 
decomposition.  S.  S.  Zilva. 

Relation  of  nitrates  to  tobacco  frenching. 
W.  D,  Valleau  and  E.  M.  Johnson  (Science,  1926, 
64,  278 — 279). — Frenching  of  tobacco  plants  appears 
to  occur  when  the  rate  of  carbohydrate  metabolism 
proceeds  relatively  more  rapidly  than  nitrogen 
absorption.  Leaf-tissue  is  thus  produced  which,  in 
the  absence  of  sufficient  available  nitrogen,  cannot 
sufficiently  rapidly  develop  chlorophyll  and  other 
essential  cell  constituents ;  hence  the  new  leaves 
of  diseased  plants  are  chlorotic. 

A.  A.  Eldridge. 

Changes  in  fresh  and  dried  tobacco  leaves 
before  and  during  fermentation.  C.  Neubero 
and  M.  Kobel  (Biochem.  Z.,  1926,  179,  459—490).-— 
In  fresh  tobacco  leaves  small  quantities  of  acet¬ 
aldehyde  and  ethyl  alcohol  are  present.  Treatment 
of  the  fresh  leaves  with  steam  liberates  methyl 
alcohol  from  the  pectic  esters  present.  In  a  pulp  of 
fresh  leaves  digested  with  calcium  hydrogen  sulphite 
the  amount  of  acetaldehyde  is  considerably  increased. 
Very  active  invertase,  amylase,  hexosediphosphatase, 
and  aldehyde-mutase  arc  present  in  a  pulp  of  the  fresh 
leaves.  The  last-mentioned  enzyme  converts  phenyl- 
glyoxal  into  J-mandelic  acid.  Air-dried  leaves  and 
trade  tobacco  contain  furoid  substances  in  the  form 
of  pectins,  and  the  fresh,  dried,  or  fermented  leaves 
all  yield'  furfuraldehyde  and  carbon  dioxide  when 
treated  with  hydrochloric  acid.  The  presence  of 
uronic  acids  is  inferred.  Of  the  methyl  alcohol  which 
is  liberated  from  fresh  tobacco  leaves,  some  7- — 9% 
is  present  in  the  form  of  esters,  the  dried  leaves  con¬ 
tain  some  30%  more  of  the  ester  form  than  do  fresh 
leaves,  whilst  dark  (cigar)  tobaccos  contain  only  1%, 
and  light  (cigarette)  tobaccos  5 — 7%.  In  ungermin¬ 
ated  tobacco  plant  seeds,  phosphatase  and  aldehyde- 
mutase  are  present.  It  is  concluded  that  a  part  of 
the  carbohydrate  exchange  of  the  tobacco  leaf  is 
produced  by  self-contained  agents.  J.  Pryde. 

Role  of  boron  in  the  growth  of  plants.  W.  E. 
Brenciiley  and  K.  Warington  (Ann.  Bot.,  1927, 
41,  167 — 187 ;  cf.  Warington,  A.,  1923,  i,  1274). — 
The  necessity  of  small  quantities  of  boron  for  the 

growth  of  certain  plants  is  evident  in  sand  as  well  as 

in  water  cultures,  and  is  independent  of  the  com¬ 
position  and  pn  value  of  the  nutritive  solution  and 
of  the  conditions  of  aeration  at  the  roots.  Of 
52  other  elements  tested,  none  proved  capable  of 
replacing  boron  for  plants  which  require  it.  Boron 
is  shown  to  be  essential  for  a  number  of  species  of 
Leguminosca  and  for  melon,  whereas  various  cereals 
and  some  other  plants  completed  development  in  its 
absence.  If  the  nutritive  solution  is  frequently  or 
continuously  renewed,  evidence  of  boron  deficiency 


is  considerably  delayed  and  the  total  quantity  required 
is  lessened.  The  concentration,  if  not  high  enough  to 
be  toxic,  appears  to  be  of  little  importance.  The 
boron  is  actually  absorbed  and  does  not  act  as  an 
ordinary  catalyst;  it  appears  to  be  associated  with 
absorption  or  utilisation  of  calcium. 

C.  T.  Gimingham. 

Chemical  stimulants  of  plant  growth.  A. 
Zlatakoff  (Bull  Soc.  Chun,  bid.,  1926,  8,  1198— 
1207). — The  e fleets  of  chlorides,  oxidising  and  re¬ 
ducing  compounds,  amines,  and  uranyl  acetate  on 
plant  growth  are  described.  Seeds  were  immersed 
in  a  dilute  solution  of  the  compound  to  be  tested  and 
then  allowed  to  germinate ;  in  most  cases  a  stimulating 
effect  was  observed.  W.  0.  Kermack. 

Relation  of  leaf  area  to  growth  and  composition 
of  apples.  M.  H.  Haller  and  J.  R.  Madness  (Proc. 
Amor.  Soc.  Hort.  Sci.,  1925,  189 — 196). — A  higher 
percentage  of  dry  weight,  sugars,  and  acids  is  associ¬ 
ated  with  apples  grown  with  a  large  leaf  area  as  com¬ 
pared  with  those  of  the  same  variety  grown  with  a 
small  leaf  area.  Chemical  Abstracts. 

Carbon  dioxide  nutrition  of  the  forest.  D. 
Feher  (Biochem.  Z„  1927,  180,  201— 204).— The 
carbon  dioxide  content  of  the  air  in  woods,  being 
conditioned  by  the  simultaneous  respiration  of  the 
soil,  decreases  from  the  soil  upwards  and  is  con¬ 
siderably  influenced  by  the  acidity  of  the  soil;  the 
greater  the  acidity,  the  greater  the  effect  on  soil 
bacteria  and  the  lower  the  soil  respiration  and  carbon 
dioxide  content  of  the  air.  The  optimal  soil  respir¬ 
ation  and  carbon  dioxide  content  of  the  air  are 
obtained  during  rainy  periods. 

P.  W.  Clutterbuck. 

Respiration  processes  in  different  varieties  of 
potatoes.  K.  G.  Schulz  (Landw.  Versuchs-Stat., 
1926,  105,  23 — 73). — The  rate  of  uptake  of  oxygen 
by  tubers  of  late  varieties  of  potatoes  was  greater 
than  in  early  varieties.  Absorption  of  oxygen 
remained  fairly  steady  over  a  period  of  3  months. 
Individual  tubers  of  the  same  variety  showed  con¬ 
siderable  variation  in  respiratory  activity.  The  rate 
of  elimination  of  carbon  dioxide  from  the  leaves  of 
growing  potato  plants  per  unit  surface  exposed  was 
greater  for  late  than  for  early  varieties.  Respiration 
was  irregular,  but  appeared  to  bear  a  relationship  to 
the  rate  of  development  of  leaf-surface.  A  general 
uniformity  existed  between  the  rate  of  oxygen  uptake 
by  the  tubers  and  the  rate  of  carbon  dioxide  elimin¬ 
ation  from  the  leaves  of  different  varieties.  No 
relationship  was  apparent  between  the  intensity  of 
the  respiratory  changes  and  the  size  and  number  of 
sprouts  developing  from  the  tubers. 

A.  G.  POLLARO. 

Water-soluble  content  of  calcium  and  phos¬ 
phorus  in  cabbage.  W.  H.  Peterson  and  C.  B. 
Peterson  (J.  Agric.  Res.,  1926,  33,  695 — 699). — • 
In  samples  of  cabbage  grown  on  two  types  of  soil,  the 
average  percentage  of  calcium  in  the  fresh  material 
was  0-046,  and  of  phosphorus,  0-028;  60%  of  the 
total  calcium  and  61%  of  the  total  phosphorus  were 
soluble  in  water.  The  proportion  of  water-soluble 
calcium  and  phosphorus  decreased  as  the  plants 
matured.  C.  T.  Gimingham. 
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Ether-soluble  substances  of  cabbage-leaf 
cytoplasm.  I.  Preparation  and  general 
characters.  II.  Calcium  salts  of  glyceride- 
phosphoric  acids.  A.  C.  Ghibnall  and  H.  J. 
Chankon  (Biochera.  J.,  1927,  21,  225-232,  233— 
246).— I.  The  minced  leaves  arc  extracted  with  water 
and  the  aqueous  extract  is  coagulated  by  heating  at 
70°.  The  residue  is  then  pressed  out  in  a  Buchner 
press  until  no  more  liquid  is  expressed  and  extracted 
with  ether  for  40  lira.  The  crude  extract  is  evapor¬ 
ated  to  dryness  in  a  vacuum  and  extracted  again  with 
dry  ether.  The  fat  constants  of  several  such  pre¬ 
parations  from  cabbage  leaves  arc  given. 

II.  On  adding  acetone  to  an  ethereal  solution  of  the 
ether-soluble  substances  of  the  cytoplasm  from  the 
leaf  cells,  no  phospholipins  are  precipitated.  All  the 
phosphorus  of  this  fraction  is  present  in  combination 
with  calcium,  glycerol,  and  fatty  acids.  Nitrogen  is 
virtually  absent.  The  main  constituent  was  identified 
as  the  calcium  salt  of  a  diglyceridephosphoric  acid, 
which  pre-exists  in  the  leaf  cell  and  is  a  product  of 
phospholipin  decomposition.  The  preparation  and 
properties  of  the  free  acid  (decomp.  100°)  and  of  its 
calcium ,  lead,  and  barium  salts  are  given.  Since  the 
acid  on  boiling  with  barium  hydroxide  yields  an 
optically  active  barium  glycerophosphate,  it  is  con¬ 
cluded  that  the  phosphoric  acid  is  in  the  a-position. 
Indication  of  the  possible  presence  of  the  calcium 
salt  of  a  monoglyceridephosphoric  acid  has  also  been 
obtained.  S.  S.  Zilva. 

Myrosin  and  sinigrin.  A.  Heiduschka  and  C. 
Pybiki  (Arch.  Pharm.,  1926,  264,  692 — 698). — 
Guignard’s  method  of  extracting  myrosin  from  white 
mustard  seed  is  improved  by  carrying  out  the  diges¬ 
tion  at  40°  instead  of  at  70°.  The  myrosin  is  pre¬ 
cipitated  from  the  aqueous  extract  by  alcohol,  and 
so  is  obtained  in  much  higher  yield  and  of  considerably 
greater  activity.  The  products  were  tested  by  their 
action  on  sinigrin  and  the  allylthiocarbimide  ob¬ 
tained  was  determined  by  the  German  official  method. 
Myrosin  can  be  purified  by  repeated  rcprecipitation 
from  aqueous  solution  by  alcohol,  followed  by  dialysis ; 
the  product  so  obtained  Is  nearly  twice  as  active  as 
the  original  material.  The  purified  substance  still 
contains  4-09%  of  ash;  corrected  for  this,  it  has  the 
composition  C,  43-52%;  H,  6-33%;  N,  14-96%; 
S,  2-62%;  P,  1-21%.  A  number  of  Cruciferce  have 
been  examined  touching  their  content  of  myrosin 
and  sinigrin.  Brassica  Rapa  esculenta ,  Koch, 
Brassica  Napus  esculenta,  DC.,  Cochharia  Armoracia, 
L.,  Raphanus  salims,  L.,  v.  niger ,  DC ,  and  ibia,  v. 
alba,  DC.  all  contain  allylthiocarbimide  and  myrosin, 
but  no  sinigrin.  The  amounts  vary  according  to  the 
species,  Cochharia  containing  the  most, both  of  enzyme 
and  allylthiocarbimide.  Beta  vulgaris  contains 
neither  sinigrin  nor  myrosin.  W.  A.  Silvester. 

Soluble  enzymes  contained  in  black  mustard 
(Brassica  nigra,  K.).  A.  Astruc  and  M.  Mous- 
seron  (Compt.  rend.,  1927,  184,  126— 128).— Black 
mustard  seeds  are  shown  to  contain,  in  addition  to 
myrosin,  easily  detectable  quantities  of  invertase, 
amylase,  maltase,  emulsin,  and  an  anaerobic  oxydase. 
Sucrose  is  present,  but  no  raffinose  or  stachyose, 

C.  Hollins. 


Rubichloric  acid  and  asperuloside.  H. 
Hbrissey  (Bull.  Soc.  Chim.  hiol.,  1926,  8,  1208— 
1210;  cf.  Annalen,  1851,  80,  321 ;  A.,  1925,  i,  1369  ; 
1926,  547). — Rubichloric  acid  obtained  by  Roch- 
lcder  in  an  impure  condition  from  madder  root  is 
considered  very  probably  to  be  identical  with  the 
glucoside,  asperuloside,  which  has  been  isolated  from 
odoriferous  Asperula  and  from  Galium  Aparine. 

W.  0.  Kermack. 

Chemistry  of  oleander.  H.  Tauber  and  J. 
Zellner  (Arch.  Pharm.,  1926,  284,  608 — 693;  cf. 
Straub,  A.,  1918,  i,  368). — Air-dry  oleander  leaves 
contain  a  paraffinic  hydrocarbon,  CVlIT70,  m.  p.  70°, 
resembling  that  found  in  Alchcmilla  by  Vogl  (A., 
1923,  i,  990),  together  with  fats  the  isolated  acids  of 
which  form  a  mixture  of  in.  p.  55 — 60°  and  acid 
value  190.  These  substances  are  soluble  in  light 
petroleum ;  the  original  treatment  of  the  plant 
material  with  trichloroethylene  also  extracted  an 
amorphous  resin  compound  (C,  66-76%;  H,  9-76%), 
m.  p.  245°  (decomp.),  insoluble  in  light  petroleum 
(amorphous  wdro-derivative,.  decomp.  185°). 

When  the  dry  leaves  are  extracted  with  water, 
the  chief  product  is  a  glucoside  “  Oleandrin-6.”  This 
compound  (cf.  Straub,  loc.  cit.)  crystallises  in  prisms 
and  has  the  composition  C21II3J07,  m.  p.  230°  (in  a 
sealed  tube  filled  with  carbon  dioxide).  It  gives  the 
reactions  of  digitalis  strongly;  it  is  not  hydrolysed 
by  emulsin,  but  when  treated  with  sulphuric  acid 
(0-5%)  it  is  resolved  into  a  brown,  resinous  compound 
and  an  unidentified  dextrorotatory  sugar  ■which 
reduces  Fehling’s  solution  but  neither  yields  glucos- 
azone  nor  gives  the  reactions  of  a  pentose. 

“  OIeandrin-4  ”  (Bohringer  &  Sohne)  was  not 
isolated  in  the  above  extraction  of  oleander  leaves,  but 
is  obtained  by  this  firm  by  a  method  of  which  a 
description  is  given.  It  differs  from  “  Oleandrin-6  ” 
in  being  insoluble  in  a  mixture  of  ether  and  alcohol, 
also  in  crystal  form  and  composition ;  thus  it  forms 
leaflets  of  m.  p.  224-225°  (in  sealed  tube)  and 
has  the  composition  033H460g  or  This 

difference  from  “  Oleandrin-6  ”  is  not  due  to  water 
or  alcohol  of  crystallisation.  Moreover,  whereas 
“  Oleandrin-6  ”  is  decomposed  when  heated  with 
acetic  anhydride,  “  Oleandrin-4  ”  yields  a  ( tri -  or 
tetra-)acclyl  derivative  (m.  p.  210°).  The  mother- 
liquors  of  the  above  separation  yield  a  mixture  (m.  p. 
98 — 120°)  which  may  or  may  not  contain  a  third 
glucoside  of  the  same  group.  Besides  the  above 
compounds,  oleander  leaves  contain  tannin-like 
substances.  W.  A.  Silvester. 

Plant  chemistry.  XVII.  Rhododendron  hir- 
sutum.  E.  Feyertag  and  J.  Zellner  (Monatsh., 
1926,  47,  601— 609).— The  leaves  of  Rhododendron 
hirsutum  have  been  examined  by  the  usual  methods. 
The  light  petroleum  extract  on  hydrolysis  with 
alcoholic  potassium  hydroxide  yields  a  portion  not 
hydrolysed  from  which  were  isolated  a  hydrocarbon, 
m.  p.  65°,  a  resin  alcohol,  m.  p.  226 — 227°,  and  a 
substance  CjgH^O,  m.  p.  205°,  [a]D+ 63-9“  (in  chloro¬ 
form),  which  co'uld  not  be  acetylated,  and  for  which 
full  crystallographic  data  are  given.  Aeklifioation  of 
the  hydrolysed  portion  gave  only  resin  acids.  The 
small  ether  extract  gave  a  substance,  m.  p.  234°.  The 
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water-soluble  portion  of  the  alcohol  extract  yielded  a 
tannin  which  on  treatment  with  3%  sulphuric  acid  in 
a  current  of  carbon  dioxide  gave  a  phlobaphen,  the 
analytical  data  for  both,  however,  not  agreeing  with 
that  of  Rochleder  and  Schwarz  (“  Phytochemie,” 
1854,  p.  168).  The  water-insoluble  portion  yielded  a 
natural  phlobaphen,  invert-sugar,  and  choline.  Dis¬ 
tillation  of  the  leaves  with  steam  yields  an  oil, 
a-1  08780,  nff  1-4807,  [a]D— 29-0°  (in  ether),  which 
consists,  in  all  probability,  of  the  hydrocarbons 
C10H18  and  C10H1C.  J.  W.  Baker. 

Plant  chemistry.  XV.  Chemistry  of  barks. 
V.  J.  Zellner  [with  K.  Knie,  E.  Rosenbluh,  M. 
Stein,  and  J.  Richling]  (Monatsh.,  1926,  47,  659 — 
679). — The  light  petroleum  extract  (2-10%)  of  the 
bark  of  Acer  pseudoplatanus,  L.,  contains  ceryl  alcohol 
and  an  inactive  phytosterol  similar  to  that  of  elm- 
bark  (A.,  1926,  646),  but  differing  from  it  in  crystalline 
form.  On  hydrolysis,  the  saponifiable  material 
yields  glycerol  and  palmitic,  stearic,  arachidic  ( ?), 
and  phosphoric  acids.  Hydrolysis  of  the  ether 
extract  (0-94%)  gives  resin  acids,  ceryl  alcohol, 
and  a  resin  alcohol,  C32H5403,  m.  p.  175 — 176°,  but 
no  octadecyl  alcohol  (cf.  A.,  1924,  i,  814).  The 
alcohol  extract  (11-50%)  contains  phlobaphens, 
tannin  (3-47%),  and  invert-sugar.  The  water-soluble 
matter  (20-66%)  contains  mineral  matter  (3-10%). 
Free  acid  (as  KOH),  1-23%  ;  soluble  polysaccharides, 
0-69%  ;  crude  fibre,  50-50%  ;  pentosans,  11-39%  ;  total 
ash,  10'54%;  and  total  nitrogen,  1-99%, are  also  present. 

The  unsaponifiable  portion  of  the  light  petroleum 
extract  of  Crataegus  oxyacanlha,  L.,  contains  com¬ 
pounds  (a),  m.  p.  75°,  probably  impure  ceryl  alcohol, 
and  (b),  m.  p.  212°,  [a]-f  25°  (acetyl  derivative,  m.  p. 
216°),  probably  identical  withjupeol  (A.,  1922,  i, 
826) ;  the  saponifiable  fraction  contains  stearic  and 
palmitic  acids.  The  ether  extract  yields,  on  hydroly¬ 
sis,  alnircsinol  [loc.  cit.),  a  substance,  CA02(!), 
m.  p.  170  ,  and  a  substance,  C22H3803,  m.  p.  278  , 
previously  obtained  from  lime-bark  (A.,  1926,  983), 
together  with  amorphous  resin  acids.  The  bark  also 
contains  phlobaphens,  pyrocatechol-tannins,  invert- 
sugar,  water-soluble  polysaccharides,  oxalates,  and 
tartrates. 

The  bark  of  Pavia  rubra,  Lam.,  yields :  light 
petroleum  extract,  3-91%;  ether  extract,  2-53%; 
alcohol  extract,  18-46% ;  water-soluble  matter, 
28-94%  ;  soluble  polysaccharides,  2-33%  ;  free  acid 
(as  KOH),  3-23%;  reducing  sugar,  2-67%;  soluble 
mineral  matter,  0-54% ;  total  ash,  5-83% ;  total 
nitrogen,  1-96% ;  crude  fibre,  30-22%.  The  light 
petroleum  extract  contains  a  hydrocarbon,  m.  p.  74°, 
ceryl  alcohol,  almost  pure  sitosterol,  and  saponifiable 
matter  which  yields  myristic  and  oleic  acids.  The 
alcohol  extract  contains  phlobaphens,  tannins, 
aesculin,  and  dextrose.  Enzymes  were  present  in 
the  cold  aqueous  extract. 

The  water-soluble  portion  of  an  alcoholic  extract 
of  the  bark  of  Picea  evedsa,  Lk.,  contains  tannins  and 
invert-sugar.  The  insoluble  portion,  freed  from 
terpenes  by  steam  distillation,  contains  an  ester  ( 1), 
!!' '  P-  116°;  ceryl  alcohol,  and  a  substance,  m.  p. 
70 — 71°.  Arachidic  acid  and  smaller  amounts  of 
palmitic  and  stearic  acids  are  present,  principally 


as  glycerides.  The  large  resin  acid  fraction  contains 
a  small  quantity  of  a  substance,  m.  p.  105 — 107°. 
Sterols  appear  to  be  completely  absent. 

H.  E.  F.  Notton. 

Chemistry  of  halophytes.  J.  Zellner  (Monatsh., 
1926,  47,  611 — 618). — Complete  analyses  of  the 
mineral  matter  present  in  various  plants  which  grow- 
in  soils  containing  more  salts  than  is  usual  have  been 
carried  out.  The  following  summary  gives,  respec¬ 
tively,  the  water  content,  amount  of  mineral  matter 
in  the  fresh  plant  and  in  the  dried  plant,  for  the 
examples  studied:  Salicornia  herbacca,  76-58,  5-02, 
21-42;  Suceda  salsa,  75-94,  5-74,  23-86;  Scorzonera 
parviflora,  86-98,  2-23,  16-98;  Plantago  maritima, 
80-46,  2-85,  14-58;  Aster  Tripolium,  73-15,  2-80, 
10-43;  Erythrcca  tinar  ice  folia,  61-87,  1-65,  4-32%. 
Determination  of  the  osmotic  pressure  in  the  cells  by 
the  depression  of  the  f.-p.  method  shows  that  this  is 
exceedingly  high,  the  value  for  Salicornia  being  35 
atmospheres,  and  for  Aster,  16-4  atmospheres. 

J.  W.  Baker. 

Philippine  ginger.  P.  Valenzuela  (J.  Amer. 
Pharm.  Assoc.,  1926,  15,  652—661,  734^-744).— 
Fresh  specimens  of  Zingiber  officinale  Roscoe  con¬ 
tained  :  moisture  79-5,  80%  ;  ash  6-29,  6-10%;  acid- 
insoluble  ash  2-3,  2-4%.  The  cortex  was  the  most 
pungent  and  the  parenchyma  the  least.  The  volatile 
oil  had  :  acid  value  2-22,  ester  value  32-8,  ester  value 
after  acetylation  88-3.  Aldehydes  were  present,  but 
phenols  were  absent ;  a  semicarbazone,  m.  p.  144 — 
145°,  was  obtained.  The  residue  after  distillation 
with  steam  had  d20  1-0694,  saponification  value  41-41. 
From  the  fatty  acids,  oleic,  linoleic,  and  stearic  acids 
were  obtained.  A  small  quantity  of  vanillyl  alcohol 
was  obtained ;  the  presence  of  melissyl  alcohol  was 
suggested.  About  0-14%  of  dextrose  was  isolated. 

Chemical  Abstracts. 

Histochemical  detection  of  santonin.  E. 
Herndlhofbr  (Mikrochem.,  1927  ,  5,  21 — 26). — For 
the  detection  of  santonin  in  parts  of  a  plant,  the 
crushed  substance  is  extracted  with  a  few  c.c.  of 
benzene  under  a  reflux  condenser  and  the  filtered 
extract  is  evaporated  to  dryness.  The  residue  is 
heated  in  the  Klein-Werner  sublimation  apparatus 
and  the  sublimate  is  again  extracted  with  benzene. 
In  the  presence  of  santonin  evaporation  of  this  solu¬ 
tion  yields  yellow  columnar  crj'stals  (m.  p.  171°) ; 
these  crystals  yield  characteristic  greenish-brown 
cubes  or  plates  (in.  p.  113°)  when  treated  with 
hydriodic  acid  containing  iodine.  Of  the  varieties  of 
Artemisia  tested  only  A.  cina  Berg  and  A.  cmresculens 
contained  santonin  in  the  flowers  and  seeds. 

A.  R.  Powell. 

Kirondrin,  toxic  principle  from  seeds  of 
Perrier  a  madagascariensis  (Siniarubacece),  VoL- 
mar  and  Samdahl  (Cornpt.  rend.,  1927,  184,  393 — 
395). — Kirondrin,  the  bitter,  toxic  principle  of  seeds 
of  Perriera  madagascariensis,  is  extracted  by  alcohol 
and  occurs  to  the  extent  of  0-75%  in  the  seeds ;  a- 
and  fi-kirondrin,  m.  p.  220 — 221°  and  237 — 240°, 
respectively,  have  been  isolated  by  fractional  crystall¬ 
isation  and  are  similar  in  properties.  The  principle 
contains  no  nitrogen,  sulphur,  or  halogen,  but  gives 
alkaloidal  reactions,  reduces  Fehling’s  reagent,  but 
does  not  give  aphenylhydrazone,  even  after  hydrolysis. 
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Subcutaneous  injection  of  4  rag.  produces  death  of 
mice  in  10  lire.  L,  F.  Hewitt, 

Pine  wood  lignin.  E.  Hagglund  and  T.  Rosen- 
qvist  (Biochem.  Z,,  1026,  179,  376— 383).— Lignin 
prepared  by  the  action  of  hydrochloric  acid  on  pine 
wood,  when  distilled  with  12%  hydrochloric  acid, 
yields  about  3%  of  a  volatile  substance,  similar  to, 
but  distinct  from,  furfuraldehyde,  methylfurfuraldc- 
hyde,  and  hydroxymethylfurfuraldehyde.  The  usual 
methods  for  determining  pentosans  in  lignins  there¬ 
fore  give  high  results.  Lignin  prepared  by  alkali 
treatment  also  yields  on  distillation  with  hydro¬ 
chloric  acid,  in  addition  to  furfuraldehyde,  volatile 
substances  forming  phloroglueides.  Lignosulphonic 
acid  precipitated  by  (j-naphthylamine  yields  no  sub¬ 
stances  which  condense  with  phloroglucinol.  Neither 
pine  wood  nor  the  lignin  prepared  from  it  contains 
methylpontosans.  Friedrich’s  primary  lignin  con¬ 
tains  cthoxyl  groups.  Lignin  yields  but  small 
quantities  of  vanillic  acid  or  vanillin.  J.  Pryde. 

Origin  of  humic  matter,  C.  E.  Marshall  and 
H,  J.  Page  (Nature,  1927,  119,  393).—' The  view  that 
humic  matter  is  derived  from  lignins  is  supported. 
By  means  of  aqueous  sulphur  dioxide  under  pressure, 
a  true  fractionation  of  humic  and  hymatomelanic 
acids  of  natural  origin  is  effected ;  the  substances 
dissolved  are  closely  analogous  to  the  lignosulphonic 
acids  obtained  from  wood  pulp.  The  close  relation¬ 
ship  between  natural  humic  acids  and  lignins  may, 
however,  be  due  to  the  presence  of  unchanged  lignins 
in  natural  humic  acid  preparations. 

A.  A.  Eldridge. 

Source  of  trilaurin  :  Mahuba  seed,  „lcro- 
diclidiuin  Mahuba,  A.  J.  Sampaio.  E.  Andre 
{Conipt,  rend.,  1927,  184,  227 — 229). — Extraction 
of  the  seed  with  light  petroleum  and  crystallisation 
of  the  crude  product  from  ether  yields  trilaurin 
(45 — 50%  of  the  weight  of  the  seed). 

J.  W.  Baker. 

Distribution  of  dihydrositosterol  in  plant  fats. 
R.  J.  Anderson,  F.  P.  Narenhauer,  and  R,  L. 
Shiunkr  (J.  Biol.  Chem.,  1927,  71,  3S9— 399;  ef. 
A.,  1924,  i,  1153). — Dihydrositosterol  has  been  iso¬ 
lated  from  the  unsapouifiable  matter  of  the  oils  from 
rice  bran,  maize,  and  wheat  germ,  but  not  from 
cotton-seed  or  linseed  oils.  The  various  preparations 
had  m.  p.  141 — 146°,  [a]u  +23—25°;  the  acetyl 
derivative  had  m.  p.  137 — 141°,  [<*]„  +13—14°. 

C,  R.  Harington. 

Distribution  of  saponins  and  tannins  in  plants. 
G.  Luft  (Monatsh.,  1926,  47,  259— 284),— An  in¬ 
vestigation  of  the  occurrence  of  saponins,  tannins, 
and  other  pharmaco-dynamic  materials  in  the  leaf, 
stem,  and  bark  of  the  members  of  various  families  of 
plants.  W.  Robson. 

Nutrition  and  statistical  variations.  IV. 
Chemical  properties  of  various  sorts  of  wheat. 
L.  Berczeller  and  H.  Waste  (Biochem.  Z.,  1927, 
181,  117 — 132). — Statistical  comparison  of  the  vari¬ 
ations  in  content  of  protein,  cellulose,  fat,  and  ash  of 
different  wheats  over  a  period  of  5  years  indicates, 
in  general,  that  the  nature  of  the  season  has  a  greater 
influence  than  the  species  in  determining  the  chemical 


composition  of  wheat.  As  between  the  different 
species  of  wheat,  the  greatest  variations  were  observed 
in  the  content  of  cellulose  and  the  least  in  that  of  fat. 

C.  R.  Harington. 

Potential  differences  in  the  apple.  L.  Jost 
(Biochem.  Z.,  1926, 179,400 — 409). — Electro-potential 
concentration  effects  arc  observed  in  living  and  dead 
apples.  In  the  former  instance,  the  cell  protoplasm 
forms  the  best  membrane ;  in  the  latter,  the  cell 
membrane  of  the  parenchymatous  cells  and  the 
cuticle.  Beutncr’s  views  arc  criticised.  J.  Pryde. 

Digestion  of  starch  in  vegetable  cells.  A. 
Maige  (Compt.  rend.,  1927,  184,  391— 393).— Two 
modes  of  digestion  of-  starch  grains  in  vegetable  cells, 

viz.,  peripheral  and  internal,  are  ascribed  to  the 
existence  of  stromata.  In  peripheral  digestion,  the 
amylase  remains  on  the  edge  of  the  starch  granule, 
whilst  in  internal  digestion  either  the  amylase  pene¬ 
trates  the  cortex  or  else  the  cortex  is  already  destroyed. 
Heating  at  55 — 60°  destroys  the  vitality  of  the  stroma 
and  converts  peripheral  into  internal  digestion. 

L.  F.  Hewitt. 

Effect  of  eosin  on  the  growth  of  roots.  F.  Boas 
(Ber.  deut.  hot.  Gcs.,  1927,  45,  61— 64).— Seeds  of 
Sinapis  alba,  Lvpinus  luteus,  L.  awjuslifoliiis,  Vicia 
faba,  and  Zea  mays  after  being  soaked  for  17  hrs.  in 
solutions  of  cosin  (0T,  0-01,  and.  0-001%,  respectively) 
were  planted  in  soil.  On  germination  of  the  seeds, 
the  roots  grew  at  first  perpendicularly  out  of  the  soil. 

G.  W.  Robinson. 

Colorimetric  micro-determination  of  iron. 
L.  Lorber  (Biochem.  Z.,  1927,  181,  391 — 394). — A 
micro-colorimetric  method  for  the  determination  of 
iron  in  tissues,  based  on  the  yellow  colour  obtained 
with  iron,  sulphosalicylic  acid,  and  excess  of  ammonia, 
is  described  and  used  to  determine  both  inorganic  and 
organically  bound  iron.  P.  W.  Clutterbtick. 

Colorimetric  determination  of  silicon  in  tissues 
by  Isaacs'  method.  J.  H.  Foulger  (J.  Amer. 
Chem.  Soc.,  1927,  49,  429 — 435). — The  work  of 
Isaacs  (Bull.  Soc.  Chim.  biol,,  1924,  6,  157)  is  con¬ 
firmed.  The  reduction  of  silicomolybdates  by  sodium 
sulphite  is  retarded  by  a  sufficiently  high  concentra¬ 
tion  of  phosphate;  when  this  concentration  is  low 
(e.g.,  in  the  ash  from  animal  tissue)  this  inliibition  may 
be  prevented  by  slightly  increasing  the  acidity  of  the 
system  (cf.  Bertrand,  ibid.,  656),  S.  K.  Tweedy. 

Gasometric  micro-Kjeldahl  determination  of 
nitrogen,  D.  D.  Van  Slyke  (J.  Biol.  Chem.,  1927, 
71,  235 — 248). — The  nitrogenous  material  is  inciner¬ 
ated  with  a  mixture  of  sulphuric  and  phosphoric  acids 
and  potassium  persulphate;  the  resulting  solution 
is  neutralised,  transferred  to  the  apparatus  of  Van 
Slyke  and  Neill  (A.,  1924,  ii,  872),  and  treated  with 
sodium  hypobromite ;  the  liberated  nitrogen  is 
determined  gasomctricaliy.  The  error  of  the  method 
is  ±1%.  C.  R.  Harington. 

Apparatus  for  rapid-dialysis.  L.Ambard  (Bull. 
Soc.  Chim.  biol.,  1926,  8, 1219 — 1221). — An  apparatus 
is  described  in  which  dialysis  can  be  carried  out  much 
more  rapidly  than  with  a  simple  collodion  sac. 

W.  O.  Kermack. 
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Excitation  of  spectra  by  atomic  hydrogen. 
F.  L.  Mohler  (Physical  Rev.,  1927,  [ii],  29,  419 — 
425). — When  hydrogen  from  a  Wood  discharge  tube 
is  passed  into  a  tube  containing  the  metallic  vapour, 
sodium  and  cadmium  strongly  emit  their  first  reson¬ 
ance  lines,  potassium  faintly  emits  the  first  resonance 
doublet,  mercury  gives  the  complete  hydride  spectrum 
and  faint  emission  of  the  fine  2537  A.,  caesium, 
magnesium,  thallium,  and  zinc  give  no  line  spectra. 
Atomic  hydrogen  is  evidently  formed,  but  it  is  con¬ 
sidered  that  two  atoms  cannot  radiate  away  the 
energy  of  recombination,  the  presence  of  a  third 
substance  being  necessary.  A  three-body  collision 
of  two  hydrogen  atoms  and  a  metal  atom  may 
accomplish  this,  with  excitation  of  the  metal  atom, 
or  a  metal  hydride  may  first  be  formed,  yielding  a 
hydrogen  molecule  and  an  excited  metal  atom  in 
a  two-body  collision  with  a  hydrogen  atom. 

A.  A.  Eldridge. 

Relativistic  fine  structure  of  spectral  lines. 
F.  Paschen  (Ann.  Physik,  1927,  [iv],  82,  689 — 696). 
— Leo  (this  vol.,  82)  found  the  value  0-3459  cm.-1 
for  Avu  for  the  4686  He  II  line,  whereas  on  the  basis 
of  Sommerfeld’s  theory  the  value  0-3647  cm.-1  was  to 
be  expected,  and  is  now  actually  observed  within 
the  limits  of  error.  The  author’s  earlier  measure¬ 
ments  (Ann.  Physik,  1916,  [iv],  50,  913)  are  shown  to 
he  in  agreement  with  theory  in  regard  to  wave¬ 
length.  Leo’s  work  with  reference  to  the  3203  line 
is  discussed.  R.  A.  Morton. 

Some  infra-red  spectra.  H.  G.  Smith  and 
(Miss)  M.  E.  Westman  (Trans.  Roy.  Soc.  Canada, 
1926,  [iii],  20,  III,  323 — 325). — The  spectrum  of 
beryllium  has  been  studied  from  4000  to  10,500  A.  and 
that  of  gold  from  7000  to  10,500  A.,  using  a  spark 
source.  Some  new  air  lines  of  wave-length  greater  than 
8000  A.  have  also  been  observed.  R.  Cuthill. 

Structure  of  arc  spectra  of  germanium  and 

carbon.  J.  C.  McLennan  and  A.  B.  McLay  (Trans. 
Roy.  Soc.  Canada,  1926,  [iii],  20,  III,  355—363).— 
The  Ge  i  spectrum  has  been  analysed  from  the  point 

of  view  of  the  Heisenberg-Hund  theory  by  the 
method  previously  described  (A.,  1926,  874),  and 
its  structure  found  to  be  similar  to  those  of  the  arc 
spectra  of  silicon,  tin,  and  lead,  as  Bohr’s  arrangement 
of  the  periodic  table  would  require.  The  C I  spectrum 
is  also  apparently  of  the  same  type.  R.  Cuthill. 

Spectrum  of  the  third  order  of  oxygen.  C, 
Mihul  (Compt.  rend.,  1927,  184,  874 — 875 ;  cf.  this 
vol.,  177).— Five  new  multiplets,  (3D'-3P'),  (3D'— 
D)>  (a3J3— 3jD'),  (a3P'— 3£>'),  and  (a3P'-a3P)/  have 


been  discovered  in  the  third  order  spectrum  of 

oxygen,  and  are  described.  J.  Grant. 

Red  and  blue  argon  spectra  in  extreme  ultra¬ 
violet.  H.  B.  Dorgelo  and  J.  H.  Abbink  (Z. 
Physik,  1927,  41,  753— 768).— The  red  and  blue 
spectra  of  argon  between  1800  and  400  A.  have  been 
examined  with  a  vacuum  spectrograph.  The  results 
are  discussed  in  relation  to  theory  and  to  other 
experimental  results.  W.  E.  Downey. 

Measurements  of  the  P.D.  between  the  positive 
strata  [in  a  discharge  tube]  of  argon  and  neon. 
F.  M.  Penning  (Z.  Physik,  1927,  41,  769—774).— 
The  P.D.  between  stationary  positive  strata  in  argon 
and  neon  is  almost  independent  of  the  pressure  of 
the  gas  and  of  the  current  strength.  The  value  of 
the  difference  for  argon  was  found  to  be  11-9  volts, 
approximately  the  excitation  potential  of  the  Is 
state,  whilst  for  neon  it  is  18-5  volts,  approximately 
the  excitation  potential  of  the  2 p  state.  The  P.D. 
between  moving  positive  strata  in  argon  is  propor¬ 
tional  to  the  current  strength.  W.  E.  Downey. 

Spectrum  of  doubly-ionised  scandium.  S. 
Smith  (Proc.  Eat.  Acad.  Sci.,  1927,  13,  65 — 67). — 
Twelve  lines  between  730  and  4070  A.  in  the  Sc  in 
spectrum  are  given,  together  with  their  intensities, 
wave-numbers,  separations,  and  term  combinations. 
Assuming  for  4_E  the  value  62,570,  which  is  suggested 
by  the  values  of  the  4P  terms  of  K I  and  Ca  ii,  term 
values  have  been  calculated.  It  is  concluded  that  the 
lines  2012  and  1993  A.,  which  were  considered  by  Gibbs 
and  White  (A.,  1926,  1185)  as  42P1,2-52£1,  together 
with  the  line  2011,  form  a  triplet  in  which  the  line 
2012  is  the  satellite  of  the  strongest  member  2011. 
The  triplet  at  2011  is  considered  to  he  the  first  normal 
member  of  the  diffuso  series  of  Sc  hi. 

J.  S.  Carter. 

Multiplets  in  two-electron  systems  of  the  first 
long  period.  R.  C.  Gibbs  and  H.  E.  White 
(Physical  Rev.,  1927,  [ii],  29,  426—432)  —Multiplets 
appearing  when  an  electron  in  a  4p  orbit  jumps  to  a 
4 s  orbit  in  the  presence  of  another  valency  electron 
in  a  3d  orbit  have  been  observed  for  V  rv  and  Cr  v, 
and  the  wave-lengths  of  the  lines  have  been  measured. 
The  regular  and  irregular  doublet  laws  hold  fairly 
accurately  for  two-electron  systems  when  one  of  the 
electrons  jumps  between  two  orbits,  p  and  s,  having 
the  same  total  quantum  number. 

A.  A.  Eldridge. 

Spark  spectrum  of  copper  (Cu  ii).  A.  G. 
Shenstone  (Physical  Rev.,  1927,  [ii],  29,  380 — 390). 
— The  spark  spectrum  of  copper  consists  of  a  set  of 
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terms  3/ )  and  J£>  from  tho  electron  structuro  (dfls), 
liio  letters  denoting  tho  values  of  the  orbits  and 

(ho  indices  tho  numbers  of  electrons,  only  tho  last 
eleven  being  given,  sinco  tho  others  remain  in  closed 
groups ;  a  sot  3P,  aD',  3F,  lP,  W,  lF  duo  to  the 
oonligumtion  {d9p) ;  a  sot  3D,  lD,  from  tho  configur¬ 
ation  (#,«),  t  ho  notation  indicating  that  the  s-electron 
is  in  an  excited  lovol ;  and  probably  *S  ( d 10).  All 
but  tho  last  have  been  identified.  The  value  of  *S 
is  about  22,224  wavc-numbors  lower  than  aD3.  A 
comparison  is  mado  with  corresponding  terms  in 
Ni  i  and  I’d  I.  An  ionisation  potential  for  Cu  H  is 
computed  to  bo  about  20-5  volts. 

A.  A.  Eldridge. 

Arc  spectrum  of  zinc.  N.  K.  Sur  (Z.  Physik, 
1927,  41,  791  — 793). — Tho  absorption  spectrum  of 
zinc  measured  by  Zumstein  (A.,  1926,  453)  is  explained 
in  terms  of  llund's  theory  of  spectra. 

\V.  E.  Downey. 

Spectra  of  doubly-ionised  gallium  and  indium. 
Iv.  K,  Kao  (Proe.  Physical  Soo.,  1927,  39,  150—160). 

Investigation  of  tho  second  spark  spectra  of  indium 
and  gallium  has  been  extended  for  long  wavo-lcngths. 
Tho  spark  spectra  of  tho  elements  in  hydrogen  and 
in  air  under  different  conditions  of  excitation  were 
studied,  and  lines  corresponding  with  tho  second 
series  in  the  spectra  of  doubly-ionised  indium  and 
gallium  identified,  Tho  results  obtained  are  in 
excellent  accord  with  the  quantum  theory  of  spectral 
line  omission.  C.  J.  Smithf.lls. 

Spectrum  of  ionised  tin  (Sn  in).  K.  R.  Rao 
(Proe.  Physical  Soo.,  1927,  39,  161 — 168). — A  search 
for  regularities  in  the  spectrum  of  Sn  in  has  been  made. 
Varying  conditions  of  excitation  revealed  a  strong 
triplet  at  5100.  The  detection  of  two  more  triplets 
confirms  this  identification.  A  member  of  tho  first 
fundamental  series  was  also  found  with  tho  aid  of 
the  corresponding  members  in  In  n  and  Gall  (see 
preceding  abstract),  0.  J.  Smithells. 

Arc  and  spark  spectra  [of  yttrium,  zirconium, 
lanthanum,  cerium,  neodymium,  and  beryllium] 
in  tho  lower  quartz  spectral  region.  (Miss)  M.  C. 
MoOoxalu,  (Miss)  15.  E,  Sutton,  and  A.  B.  McLay 
(Trans.  Roy.  Soe,  Canada,  1926,  [iii],  20.  Ill,  313— 
322).  The  are  and  spark  spectra  of  the  above 
elements  in  the  region  between  1850  and  2300  A. 
have  been  investigated  and  the  resvdts  tabulated. 
Most  of  the  important  wave-lengths  are  apparently 
in  the  visible  region  of  tho  spectrum,  R.  Cl  thill. 

Are  and  spark  spectra  of  rare  elements  in  the 
fluorite  region.  3.  C.  McLennan  and  M.  J. 
Iakgnvt  (Trans.  Roy.  Soe.  Canada,  1926,  [iii],  20, 
111,  377-  383).-  The  are  and  spark  spectra  of 
yttrium,  niobium,  lanthanum,  cerium,  neodymium, 
nrivsovxlymmm,  beryllium,  scandium,  and  gold  in  the 
fluorite  region  have  been  investigated  and  the  results 
obtained  tabulated.  "  R.  Or  thill. 

Hash  arc  spectrum  of  ca’simn.  E.  H,  Newman 

(Phil  Mag.,  1927,  [vii],  3.  843  -848).—' With  an 
applied  potential  of  UXl  volts  and  at  a  pressure  less 
than  10  *  nun,,  an  intermittent  are  could  be  struck 
Ix'twvoo  iron  electrodes,  The  radiation 

obtained  contained  none  of  the  iron  lines,  and  in 


addition  to  the  ordinary  arc  spectrum  of  caesium 
showed  149  lines  between  6648  and  2267-8  A.  All 
these  lines,  with  the  exception  of  those  at  6648, 
6078,  5845,  5664,  5102,  5086,  4622  A.,  and  some 
very  faint  lines  are  included  in  the  induction  spectral 
lines  observed  by  Dunoyer  (A.,  1922,  ii,  729).  The 
spectrum  also  includes  all  the  lines  found  by  Mohler 
(A.,  1926,  877)  to  be  excited  at  24  volts.  The  flash 
arc  spectrum  can  be  divided  into  two  groups.  The 
first  group  extends  from  5400  to  3780  A.,  contains 
practically  all  tho  first  spark  spectral  lines,  and  has 
an  optical  centre  at  4350  A.  It  is  much  more  intense 
than  the  second  group,  which  extends  from  3700  to 
2268  A.,  and  contains  many  lines  of  a  second  spark 
spectrum  found  by  Mohler  to  be  excited  between 
40  and  80  volts.  The  two  groups  are  analogous  to 
tho  two  different  types  of  xenon  arc  spectra,  and 
point  to  a  similarity  in  structure  between  the  singly- 
ionised  caesium  and  the  normal  xenon  atoms. 

A.  E.  Mitchell. 

Fine  structure  of  the  spark  spectrum  of 
ctesium.  A.  Filippov  and  E.  Gross  (Z.  Physik, 
1927,  42,  77 — 80).— The  fine  structure  of  the  follow¬ 
ing  csesium  lines  has  been  determined  :  5371.  5274, 
5249,  5227,  4953,  4830,  4604,  and  4527  A. 

R.  W.  Lunt. 

New  lines  in  the  arc  spectrum  of  europium  at 
normal  pressure  between  3100  and  2200  A.  S. 
Pina  he  Rubies  (Anal,  Eis.  Quhn.,  1927,  25,  47 — 
51 ;  ef.  this  vol.,  S2). — A  description  of  the  arc 
spectrum  of  europium  at  normal  pressure  between 
the  above  limits,  including  some  new  lines. 

G.  W.  Robinson. 

Arc  spectrum  of  gadolinium.  Measurements 
made  at  normal  pressure  between  3100  and 
2200  I.A.  S.  Pina  de  Rubies  (Compt.  rend.,  1927, 
184,  593 — 596). — A  list  of  250  new  lines  found  in  the 
arc  spectrum  of  gadolinium  oxide  is  given,  with  their 
intensities.  J.  Grant. 

Radiations  of  mercury,  krypton,  and  xenon 
from  the  point  of  view  of  their  meteorological 
applications.  A.  P£rard  (Compt.  rend.,  1927, 
184.  681 — 683 ;  cf.  this  vol.,  285). — Exact  measure¬ 
ments  of  tho  wave-lengths  of  the  most  intense  rays 
in  the  spectra  of  mercury,  krypton,  and  xenon  have 
been  made  with  the  object  of  enabling  them  to  be 
used  for  meteorological  purposes.  Correction  curves 
have  been  constructed  as  for  neon  and  helium  (loc. 
cii.).  The  wave-lengths  measured  (in  mu)  are  as 
follows :  mercury,  435-8325,  491-60686.  546  07430, 
576-95996, 579-0663$ ;  krypton,  557-02S92,  537-09 154 ; 
xenon,  462-4275,  467-1225,  473-4154.  For  xenon, 
the  rat's  were  feeble,  and  situated  in  a  portion  of  the 
speetrmn  to  which  the  eye  is  insensitive.  J.  Grant.. 

Arc  spectrum  of  lead.  N.  K.  Sue  (Phil.  Mag., 
1927,  [vii],  3,  736 — 739). — An  explanation  of  the  arc 
spectrum  of  lead  from  the  point  of  view  of  Hurd's 
theory  of  complex  spectra.  A.  E.  3Iii'CHRIX. 

X-Ray  spectrometer  with  which  wave-lengths 
are  read  directly  on  art  ordinary  micrometer 
screw.  M".  IV.  Nicholas  (J.  Opt.  Soe.  Amer.,  1927, 
14.  61— -70;  ef.  A..  1926.  215).— The  accuracy  and 
some  details  of  construction  uf  the  Instrument  are 
discussed,  L.  F.  Gilbert. 
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Selective  displacement  of  0-0153  A.  in  X-ray 
spectral  lines.  Ill  and  IV.  F.  H.  Loring  (Chein. 
News,  1927, 134,  130—131,  193— 194).— III.  Explan¬ 
atory. 

IV.  In  view  of  the  different  values  recorded  for 
the  Cu  K$x  line,  revised  tables  have  been  prepared 
showing  the  deviations  of  certain  X-ray  spectral 

lines  of  a  number  of  the  elements  from  the  values 
calculated  on  the  basis  of  a  selective  displacement  of 
0-0153  A.,  or  a  multiple  of  this,  from  a  standard 

ac-value  (cf.  this  vol.,  87,  287).  M.  S.  Burr. 

Chemical  constitution  and  K  absorption 
spectra.  IV.  Chloro-compounds.  O.  Stilling 
(Ber.,  1927,  60,  [B],  650—655;  cf.  A.,  1924,  ii,  139; 
1925,  ii,  935,  936). — Determinations  are  recorded  of 
the  X-ray  K  absorption  spectra  of  lithium,  sodium, 
potassium,  rubidium,  caesium,  cuprous,  silver,  ammon¬ 
ium,  magnesium,  calcium,  strontium,  barium,  man¬ 
ganese,  ferrous,  nickel,  cerium,  cobalt,  and  cupric 
chlorides,  of  a  series  of  cobalt  and  chromium  ammines, 
and  of  the  chlorates  and  perchlorates  of  sodium  and 
potassium.  Attention  is  directed  to  the  character¬ 
istic  effect  of  water  of  crystallisation  and  to  the 
different  action  of  ionic  and  non-ionic  chlorine.  The 
results  are  interpreted  in  accordance  with  the 
deformation  theory.  H.  Wren. 

Intensity  dissymmetry  for  the  Stark  effect  in 
hydrogen.  R.  Wierl  (Ann,  Physik,  1927,  [iv],  82, 
563 — 575).— The  long-wave  and  short-wave  com¬ 
ponents  in  the  hydrogen  Stark  effect  exhibit  intensity 
differences  which  are  reversed  when  the  field  is  re¬ 
versed  both  with  moving  hydrogen  particles  and  with 
“  stationary  ”  hydrogen  excited  by  means  of  nitrogen 
canal-rays.  In  the  same  field,  the  intensity  difference 
of  the  components  in  the  “  stationary  ”  emission  is 
the  reverse  of  that  found  in  the  “  moving  ”  light. 
To  explain  these  results,  it  is  assumed  that  the 
emission  centres  of  the  long-wave  and  short-wave 
components  are  on  different  sides  of  the  nucleus  of 
the  atom  and  that  the  orientation  depends  on  the 
electric  vector.  The  components  of  the  emission 
from  retarding  hydrogen  are  symmetrically  resolved 
in  the  field,  and  although  unequal  intensities  are 
observed  if  the  canal  ray  is  projected  in  nitrogen  in 
a  direction  transverse  to  the  field,  a  symmetrical 
resolution  is  obtained  if  the  last  few  mm.  of  its 
trajectory  occur  in  a  high  vacuum.  R.  A.  Morton. 

Intensity  dissymmetry  for  the  Stark  effect  in 

hydrogen.  F.  G.  Slack  (Ann.  Physik,  1927,  [iv], 
82,  576 — 584). — An  explanation  of  Wierl’s  work 
(preceding  abstract)  in  terms  of  Schrodinger’s  wave- 
mechanics.  R.  A.  Morton. 

Ionisation  and  resonance  potentials  in  gallium 
and  indium.  C.  W.  Jarvis  (Physical  Rev.,  1927, 
[ii],  29,  442 — 450). — Ionisation  potentials  (prob¬ 
ably  +0-5  volt)  were  observed  in  gallium  vapour  at 
5-8  and  13-2  volts,  and  in  indium  vapour  at  6-3  and 
14-1  volts.  Critical  potentials  below  ionisation  were 
observed  in  gallium  vapour  at  3-07,  4-22,  2-70,  and 
3-S  volts,  and  in  indium  vapour  at  0-30,  3-03,  4-07, 
and  2-S  volts.  A.  A.  Eldridge. 

Relation  between  ionisation  potential  and  cer- 
tain  physico-chemical  properties.  N.  Perrakis 


(J.  Chim.  phys.,  1927,  24,  120 — 128). — The  ionisation 
potential  varies  approximately  inversely  with  the 
atomic  radius,  and  thus  also  inversely  with  the  cube 
root  of  the  atomic  volume,  since  the  work  required 
to  remove  the  valency  electron  will  diminish  as  its 
distance  from  the  nucleus  increases.  A  marked 
periodic  relationship  also  exists  between  the  ionisation 
potential  and  the  atomic  number;  this  also  applies 
to  the  “  atomic  number  ”  of  some  compounds, 
since  hydrogen  chloride,  hydrogen  bromide,  and 
hydrogen  iodide  have  ionisation  potentials  which 
are  identical  respectively  with  those  of  argon,  krypton, 
and  xenon,  in  agreement  with  the  respective  identity 
of  atomic  numbers.  With  the  rare  gases  and  oxygen 
and  nitrogen,  the  ionisation  potential  diminishes  as 
the  critical  temperature  and  pressure  increase,  since 
the  work  required  to  remove  an  electron  decreases 
as  the  gas  becomes  further  removed  from  the  ideal 
state.  For  the  same  gases,  the  ionisation  potential 
F=28-57e_0  071471'11  where  T  is  the  b.  p.  on  the  absolute 
scale,  whilst  for  elements  boiling  between  200°  and 
2200°  Abs.,  the  relationship  between  T  and  V  is 
linear.  For  elementary  gases  of  n  atoms  per  mole¬ 
cule,  each  having  an  ionisation  potential  F<,  the 
molecular  ionisation  potential  Vm  (i.e.,  the  P.D. 
necessary  to  remove  one  optical  electron  from  the 
molecule)  is  given  by  F,„=wF — D,  where  D  is  the 
dissociation  potential  for  the  molecule. 

S.  J.  Gregg. 

Photo-electric  ionisation  of  mercury  vapour. 
F.  G.  Houtermans  (Z.  Physik,  1927,  41,  619 — 
635). — The  ionisation  of  saturated  mercury  vapour 
in  the  temperature  range  19 — 170°  (0-002 — 5  mm.) 
varies  as  the  square  of  the  intensity  of  the  exciting 
radiation  for  the  line  2537  A.  In  the  temperature 
range  65 — 150°,  the  addition  of  hydrogen  greatly  re¬ 
duces  the  ionisation,  the  reduction  being  approximately 
50%  for  a  partial  pressure  of  10~2  mm.  of  hydrogen. 
The  results  are  held  to  demonstrate  a  linear  relation¬ 
ship  between  the  ionisation  and  the  number  of 
mercury  atoms  in  the  23P0  state.  R.  W,  Lent. 

Photo-electric  properties  of  thoroughly  out- 
gassed  platinum.  L.  A.  DuBridge  (Physical 
Rev.,  1927,  [ii],  29,  451 — 465). — The  photo-electric 
emission  from  platinum  foil  heated  at  1200 — 1400° 
at  10‘8  mm.  decreased  to  a  minimum  value  which 
could  not  be  further  reduced;  this  value  is  char¬ 
acteristic  of  the  gas-free  platinum.  The  long  wave¬ 
length  limit  reached  a  final  steady  value  of  1958±15  A. 
The  photo-electric  effect  is  independent  of  the  tern 
perature  only  in  the  region  below  500°.  At  higher 
temperatures  up  to  1200°,  the  photo-electric  currents 
increase  with  rise  of  temperature,  and  the  threshold 
shifts  slightly  towards  the  red.  A.  A.  Eldridge. 

Photo-electric  emission,  thermionic  emission, 
and  Peltier  effect  from  the  point  of  view  of  dual 
electric  conduction.  E.  H.  Hall  (Proc.  Nat.  Acad. 
Sei.,  1927,  13,  43—46). 

Comparison  of  the  thermionic  and  photo¬ 
electric  work  functions  for  clean  tungsten.  A.  H. 
Warner  (Proc.  Nat.  Acad.  ScL,  1927,  13,  56 — 60). — 
The  thermionic  and  photo-electric  work  functions  for 
clean  tungsten  are  identical  within  the  experimental 
error.  J.  S.  Carter. 
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Electron  scattering  in  helium.  E.  G.  Dymond 
(Physical  Rev,  1927,  [ii],  29,  433— 441).— The 
velocity  and  angular  distribution  of  electrons  scattered 
by  single  collisions  in  helium  have  been  measured. 
For  initial  velocities  of  not  less  than  100  volts,  the 
principal  energy  loss  is  due  to  the  excitation  of  the 
2  lS  state,  corresponding  with  20-5  volts.  For  still 
higher  velocities,  the  energy  change  probably  ceases 
to  bo  quantised.  A.  A.  Eldridge. 

Energy  loss  of  slow  electrons  in  collisions  with 
molecules.  W.  Harries  (Z.  Physik,  1927  ,  42, 

26 — 42). — An  apparatus  is  described  in  which  deter¬ 
minations  with  an  estimated  accuracy  of  3%  have 
been  made  of  the  energy  loss  suffered  by  electrons, 
of  a  velocity  corresponding  with  5-2  volts,  in  collisions 
with  gas  molecules.  For  a  hundred  collisions,  the 
values  0-26  and  0-83  volt  have  been  obtained  for  the 
energy  loss  in  nitrogen  and  carbon  monoxide,  respect¬ 
ively.  The  values  correspond  with  the  absorption 
of  one  vibration  quantum  in  110  collisions  in  nitrogen, 
and  with  31  in  carbon  monoxide ;  this  result  is  to  be 
anticipated  from  the  fact  that  carbon  monoxide  has 
an  electric  moment  and  nitrogen  has  none. 

R.  W.  Lunt. 

Cluster-formation  in  gas  ions.  W.  Btjsse 
(Ann.  Physik,  1927,  [iv],  82,  697 — 712). — A  detailed 
reply  to  Nolan’s  criticisms.  R.  A.  Morton. 

Potential  gradient  in  the  positive  column  of 
the  glow  discharge.  I.  Nitrogen,  hydrogen, 
neon.  A.  Gunther-Schulze  (Z.  Physik,  1927,  41, 
718 — 736). — The  usual  methods  of  examining  the 
connexion  between  the  gradient  in  tho  positive 
column  of  a  glow  discharge  and  the  pressure  of  the 
gas  fail  to  show  any  law.  The  two  quantities  are 
not  connected.  The  mean  free  path  l  is  taken  as 
tho  variable,  and  is  calculated  from  the  measured 
pressure  and  from  the  partly  measured,  partly  cal¬ 
culated  rise  in  temperature  of  the  discharge  space. 
It  is  found,  for  a  glow  discharge  in  nitrogen  or 
hydrogen,  for  constant  l,  that  the  gradient  is  inde¬ 
pendent  of  the  current  strength.  In  neon,  for  higher 
current  densities,  the  gradient  slightly  decreases  for 
increasing  current  strength.  The  equation,  gradient 
where  r  is  the  radius  of  the  tube,  deduced 
on  theoretical  grounds,  applies  to  all  three  gases. 
For  nitrogen  and  hydrogen,  w=J ;  for  neon,  tr=1. 
Thus,  for  neon  the  gradient  is  independent  of  both  l 
and  the  gas  pressure.  The  relations  between  potential 
gradient  and  r  agree  with  tho  equation,  gradient 
=C/r,  which  Schottky  deduced  from  his  theory  of 
tho  ambipolar  diffusion  of  the  positivo  column.  The 
relationship  fails,  first,  with  decrease  of  gas  pressure 
when  tho  mean  free  path  is  large  compared  with  the 
diameter  of  the  tube,  so  that  the  diffusion  law  no 
longer  holds,  and,  secondly,  when  the  pressure  is  so 
great  that  tho  positive  column  detaches  itself  from 
tho  walls  of  the  vessel  and  becomes  an  independent 
tube  or  thread-like  structure.  Thus,  the  law  applies 
betweon  the  same  pressure  limits  as  give  a  true  glow 
discharge.  W.  E.  Downey. 

Effect  of  velocity  distribution  on  the  deflexion 
of  atoms  in  an  inhomogeneous  magnetic  field. 
W.  H.  Rodebusk  (Proc.  Nat.  Acad.  Sci.,  1927,  13, 
50—52). 


Definition  of  an  element  according  to  the 
International  Commission  on  Chemical  Ele¬ 
ments.  G.  Urbain  (Bull.  Soc.  chim.  Belg.,  1927, 36, 
124 — 136). — A  resume  of  the  discoveries  which  in 
1923  led  the  International  Commission  to  define  an 
element  in  terms  of  an  atomic  number. 

J.  S.  Carter. 

Density  of  boron  trichloride  and  the  suspected 
variation  in  the  atomic  weight  of  boron.  H.  V.  A. 
Briscoe,  P.  L.  Robinson,  and  H.  C.  Smith  (J.C.S., 
1927,  282 — 290). — The  densities  of  samples  of  boron 
trichloride  derived  from  different  sources  have  been 
determined  by  the  method  of  calibrated  glass  floats 
(A.,  1926,  771).  The  boron  trichloride  in  each  case 
was  the  same  as  that  used  in  the  determination  of  the 
ratio  BC13 :  3Ag  (A.,  1925,  ii,  346),  and  was  subjected 
to  further  purification.  The  densities  so  determined 
reveal  a  real  difference  of  approximately  0-01  in  the 
mean  atomic  weights  of  boron  from  California  and 
from  Asia  Minor.  W.  E.  Downey. 

Constitution  of  mercury  derived  from  coal  tar. 

F.  W.  Aston  (Nature,  1927,  119,  489). — Mercury 
obtained  from  coal  tar,  where  it  is  present  in  the 
lightest  fractions,  gives  isotopic  lines  indistinguish¬ 
able  from  those  of  ordinary  mercury. 

A.  A.  Eldridge. 

Straggling  of  a-p  articles  from  radium-C. 

G.  H.  Briggs  (Proc.  Roy.  Soc.,  1927,  A,  114,  313 — 
340). — By  means  of  the  magnetic  deflexion  method, 
measurements  have  been  made  of  the  distribution 
of  the  velocities  for  a-particles  from  radium-C  after 
passing  through  sheets  of  mica  of  varying  thickness. 
The  stopping  power  of  the  mica,  measured  by 
the  scintillation  method  and  expressed  as  tho  air 
equivalent,  ranged  from  0-315  to  5-056  cm.  The 
distribution  of  density  in  the  deflected  and  unde¬ 
flected  bands  produced  on  a  photographic  plate  was 
measured  with  a  microphotometer,  applying  the  null 
method  of  Dobson  and  measuring  the  density  directly 
in  terms  of  a  neutral  grey  wedge ;  results  are  given 
for  emergent  velocities  from  0-98  to  0-22  F„.  The 
distribution  of  energies  on  emergence  is  very  approxim¬ 
ately  Gaussian  in  form,  as  indicated  by  Bohr’s  theory 
of  the  phenomenon.  From  tho  data  for  the  energy 
distribution,  it  is  shown  that  the  straggling  of  the 
ranges  can  be  calculated  at  any  point  in  the  region 
investigated,  and  the  contribution  to  the  total 
straggling  of  various  parts  of  the  range  can  be  deter¬ 
mined.  It  is  found  that  the  straggling  is  proceeding 
at  a  maximum  rate  near  the  beginning  of  the  range, 
half  the  total  occurring  in  the  first  2-4  cm.  It  is 
everywhere  found  to  be  about  1-4  times  that  pre¬ 
dicted  by  Bohr’s  theory.  This  indicates  that  for  a 
small  element  of  path,  2Q2,  where  Q  is  the  energy 
transferred  to  an  electron,  is  approximately  twice  as 
great  as  in  Bohr’s  theory.  The  experimental  and 
theoretical  results  are  compared,  and  it  is  suggested 
that  the  simplest  explanation  which  accounts  for  the 
discrepancy  between  theory  and  experiment  is  that 
the  large  transfers  of  energy  from  the  a-particles  to 
the  electrons,  which  account  for  nearly  all  the 
straggling,  occur  twice  as  frequently  as  predicted  by 
Bohr’s  theory  of  the  stopping  of  a-particles. 

L.  L.  BmcuiiSHAW. 
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Decrease  in  velocity  of  a-particles  from 
radium-C.  G.  H.  Briggs  (Proc.  Roy.  Soc.,  1927, 
A,  114,  341 — 354;  cf.  preceding  abstract). — Using 
the  apparatus  employed  in  the  investigation  of  the 
straggling  of  a-particles  in  radium-C  {loo.  tit.),  data 
can  be  obtained  on  the  photographic  plates  from 
which  the  mean  value  of  V/V0  for  the  beam  of 
a-particles  can  be  calculated.  The  values  of  V/V0, 
over  a  range  of  velocity  from  0-98  to  0-22 V0,  have 
been  deduced  from  values  of  r/rQ  ( r  being  the  radius 
of  curvature  of  the  path),  which  were  calculated  from 
the  appropriate  formula  for  the  deflexion  in  terms  of 
r  and  the  dimensions  of  the  apparatus.  For  velocities 
less  than  0-55  V0,  the  decrease  in  velocity  was  much 
more  rapid  than  that  found  by  Marsden  and  Taylor 
(ibid.,  1913,  A,  88,  443),  but  was  in  good  agreement 
near  the  end  of  the  range  with  the  results  found  by 
indirect  methods  by  Kapitza  (ibid.,  1924,  A,  102,  48) 
and  by  Curie  (A,,  1925,  ii,  834).  The  ratio  X.,/1^ 
the  number  of  singly-  to  doubly- charged  a-particles 
at  various  velocities  is  given  by  the  ratio  of  the 
areas  of  the  density  curves  of  the  corresponding 
bands,  and  from  the  values  obtained  it  is  deduced 
that  >.2/x,  =5-3  X  10~3  F-4'3.  The  homogeneity  of  the 
initial  velocities  of  the  a-particles  was  also  investig¬ 
ated  by  means  of  the  same  apparatus.  No  evidence 
was  found  of  velocities  greater  than  the  average  by 
more  than  1  in  3000.  Velocities  of  less  than  the 
maximum  were  present,  probably  due  to  absorption 
in  the  source.  L.  L.  Bircemshaw. 

Relation  between  the  atomic  weight  of  the 
isotopic  radio-elements  and  the  speed  of  the 
a-particles  they  emit.  G.  Fournier  (Cornpt. 
rend.,  1927,  184,  878 — 880). — If  the  atomic  weights 
(d)  of  the  isotopic  radio-elements  are  plotted  as  a 
function  of  the  speeds  of  the  a-particles  they  emit 
(v),  aU  the  points  (except  that  of  polonium)  fall  on 
five  parallel  straight  lines,  each  of  which  corresponds 
with  a  determined  atomic  number,  i.e.,  with  a  group 
of  isotopes.  Thus,  the  speeds  of  the  a-particles 
decrease  proportionally  with  their  atomic  weights  to 
the  same  extents  for  the  different  isotopic  groups. 
This  is  expressed  by  the  relation  v=v0~ JcA,  where 
»0  varies  with  the  group  of  isotopes  and  k  is  a  con¬ 
stant.  An  atomic  weight  of  227  is  indicated  for 
actinium,  which  is  probably  derived  from  an  isotope 
of  uranium  (d=239).  Possibly  v  depends  on  the 
force  existing  between  the  a-particle  and  the  layer 
from  which  it  is  emitted.  J.  Grant. 

Passage  of  a-rays  and  [3-rays  through  matter. 
E-  J.  Williams  (Nature,  1927,  119,  489 — 490).— 
Much  of  the  discrepancy  between  the  results  of  the 
application  of  classical  mechanics  to  the  calculation 
of  possible  energy  transfers  during  encounters  between 
the  moving  particle  and  the  atomic  electrons  and  the 
corresponding  experimental  results  disappears  when 
tiie  motion  of  the  atomic  electrons  is  allowed  for. 
For  primary  ionisation  in  hydrogen,  the  values  agree 
to  within  5%.  A  corrected  value  for  the  stopping 
power  is  given.  A.  A.  Eldridqe. 

Relative  intensities  of  the  groups  in  the 
magnetic  [3-ray  spectra  of  radium-B  and 
radium-C,  C.  D.  Ellis  and  W.  A.  Wooster  (Proc. 
Roy.  Soc.,  1927,  A,  114,  276 — 288). — Previous  work 


on  (3-ray  spectra  of  radioactive  substances  has  been 
concerned  almost  entirely  with  the  energies  of  the 
individual  groups  forming  the  spectra,  but  many 
important  questions  are  connected  with  relative 
intensities.  These  have  been  measured  for  radium-B 
and  radium-C  by  photometric  measurement  of  the 
density  of  the  lines  recorded  photographically  by  the 
standard  focussing  method.  Intensities  of  tho  groups 
in  the  two  spectra  are  measured  on  the  same  scale, 
and  refer  to  equal  numbers  of  disintegrating  atoms. 
It  is  found  that  tho  ratio  of  tho  intensities  of  the 
groups  due  to  conversion  of  the  same  frequency  y-ray 
in  the  K  and  L  levels  is  independent  of  the  frequency 
and  approximately  equal  to  that  occurring  in  the 
ordinary  external  absorption  of  A-rays.  The  bearing 
of  this  result  on  the  mechanism  of  emission  of  the 
groups  is  discussed.  From  Gurney’s  measurements 
of  the  number  of  electrons  in  tho  stronger  groups  of 
radium-i?  and  radium-C  (A.,  1926,  5),  tho  numbers 
of  electrons  in  the  other  groups  are  deduced. 

L,  L.  Berchmshaw. 

Ionising  powers  of  radium-B  and  radium-C. 
H.  Jedkzejovski  (Cornpt.  rend.,  1927,  184,  596 — 
598). — The  ratio  of  the  amounts  of  radium-B  and 
radium-C  in  an  active  deposit  of  radium  is  constant 
when  these  are  in  equilibrium  with  the  radon,  but 
varies  with  the  time  when  they  are  separated  from 
it.  A  formula  is  deduced  for  the  determination  of 
the  percentage,  due  to  each  of  these  constituents, 
of  the  total  ionisation  produced  by  y-rays  from  such 
a  deposit.  Tho  method  has  been  confirmed  by 
measurements  of  the  ionising  power  of  the  deposit 
when  that  due  to  radium-B  is  excluded  by  lead 
screens.  A  table  also  is  given  for  the  decrease  in 
ionising  power  when  screens  of  increasing  thicknesses 
of  aluminium  are  used.  The  action  of  the  y-rays 
of  radium-B  cannot  bo  detected  through  aluminium 
screens  more  than  60  mm.  thick.  J.  Grant. 

Discoloration  and  luminescence  due  to  Bec~ 
cjuerel  rays.  II.  K.  Prkcbram  (Z.  Physik,  1927, 
41,  833—847;  cf.  A.,  1924,  ii,  85).— The  discolor¬ 
ation  produced  in  various  salts  of  the  alkali  metals 
when  exposed  to  (3-  and  y-radiations  is  discussed  at 
length  from  the  point  of  view  of  tho  author’s  theory 
(loc.  c it.).  Following  an  account  of  the  effect  of 
pressure  on  these  phenomena,  an  equation,  involving 
four  constants,  is  developed  relating  the  absorption 
coefficient  (assumed  proportional  to  the  density  of 
neutral  atoms  produced  by  the  radiation)  with  the 
intensity  of  the  radiation  and  the  time  of  oxposure. 
By  a  suitable  choice  of  constants,  this  equation  can 
be  used  to  represent  the  data  of  Belaf  on  the  color¬ 
ation  produced  in  rock-salt ;  for  a  constant  intensity, 
the  coloration  increases  logarithmically  with  the 
time  to  a  limiting  value.  Data  are  tabulated  referring 
to  tho  coloration,  the  absorption  maximum,  and  the 
stability  of  the  coloration  of  the  hydrides  and  halides 
of  sodium,  potassium,  rubidium,  and  caesium. 

R.  W.  Lhnt. 

Experiments  to  test  the  possibility  of  trans¬ 
mutation  by  electronic  bombardment.  M.  W. 
Garrett  (Proc.  Roy.  Soc.,  1927,  A,  114,  289 — 292 ; 
cf.  A.,  1926,  1015). — Negative  results  were  obtained 
in  an  attempt  to  transmute  tin  into  indium  in  a 
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quartz  tube  apparatus  with  sealed-in  tungsten  loads 
similar  to  that  used  with  mercury  (be.  cit .).  It  was 
found  impossible  to  obtain  tin  free  from  all  traces  of 
indium,  the  most  persistent  line  in  the  spectrum 
being  the  4102,  Unsuccessful  attempts  were  made 
to  transmute  titanium  into  scandium  by  bombard¬ 
ment  in  a  vacuum  with  high-speed  electrons  capable 
of  penetrating  the  innermost  electronic  orbits  of  the 
titanium  atom,  L.  L.  Bircumshaw. 

Existence  of  sub-electrons.  F.  Eiirenhaft 
(Z.  Physik,  1927,  41,  708— 709).— A  reply  to  Mat- 
tauch’s  criticism  (this  vol.,  87)  of  the  author’s  paper 
(A.,  1920,  880).  R.  W.  Lunt. 

The  Main  Smith-Stoner  scheme  of  atomic 
orbits.  M.  N.  Saba  and  B.  B.  Ray  (Physikal,  Z., 
1927,  28,  221 — 225). — Theoretical.  A  combination 
of  Bohr’s  scheme  of  atomic  orbits  with  Pauli’s 
principle  of  electron-orbit  synthesis  gives  better 
agreement  with  experimental  results  than  those 
obtained  by  the  use  of  the  scheme  of  Main  Smith  and 
Stoner.  '  W.  E.  Downey. 

Atomic  number  and  atomic  structure.  G. 
Pigcardi  (Atti  R.  Accad.  Lincei,  1927,  [vi],  5,  169 — 
174). — It  is  suggested  that  the  difference  between 
the  atomic  weight  and  twice  the  atomic  number  in 
the  higher  elements  is  to  be  attributed  to  a  neutral 
zone  of  protons  and  electrons  exterior  to  the  nucleus, 
and  therefore  relatively  easily  detached.  Attempts 
are  made  on  this  basis  to  explain  the  occurrence  of 
hydrogen  in  positive-ray  apparatus,  and  in  the 
experiments  of  Rutherford  and  Chadwick. 

R.  W.  Lunt. 

Quantum  theory  of  the  emission  and  absorp¬ 
tion  of  radiation.  P.  A.  M.  Dirac  (Proc.  Roy.  Soc., 
1927,  A,  114,  243 — 265). — The  problem  is  considered 
of  an  assembly  of  similar  systems  satisfying  the 
Einstein-Bosc  statistics,  which  interact  with  another 
different  system,  a  Hamiltonian  function  being  used 
to  describe  the  motion.  The  theory  is  applied  to  the 
interaction  of  an  atom  with  an  assembly  of  particles 
moving  with  the  velocity  of  light,  and  it  is  shown 
that  it  gives  Einstein’s  laws  for  the  emission  and 
absorption  of  radiation.  The  interaction  of  an  atom 
with  electro-magnetic  waves  is  also  considered,  and 
it  is  shown  that  by  taking  the  energies  and  phases 
of  the  waves  to  be  ^-numbers  satisfying  the  proper 
quantum  conditions  instead  of  c-numbcrs,  the  Hamil¬ 
tonian  function  takes  the  same  form  as  in  the  light- 
quantum  treatment.  The  theory  gives  the  correct 
values  for  Einstein’s  A’s  and  ii's. 

L.  L.  Bircumshaw. 

Theoretical  prediction  of  physical  properties 
of  many-electron  atoms  and  ions.  Mole  refrac¬ 
tion,  diamagnetic  susceptibility,  and  extension 

in  space.  L.  Paulino  (Proc,  Roy.  Soc.,  1927,  A, 
114,  181 — 211). — The  wave  mechanics  of  Schrodinger 

provides  an  atomic  model  which  suggests  that  the 
method  of  treatment  used  to  evaluate  the  screening 
constant  %  (ef.  this  vol.,  88)  can  bo  adapted  to 
dorive  theoretical  values  of  screening  constants  to 
be  used  in  the  equations  representing  the  mole 
refraction  or  polarisability,  diamagnetic  susceptibility, 
extension  in  space,  and  other  properties  of  atoms  and 
monatomic  ions.  In  following  this  procedure,  the 


assumption  is  made  that  the  nuclear  charge  is  large 
in  comparison  with  that  of  an  electron  shell.  Since 
this  requirement  is  not  fulfilled  by  actual  atoms  and 
ions,  an  empirical  correction  is  introduced,  obtained 
from  a  consideration  of  the  mole  refraction  and 
mole  refraction-screening  constant  of  the  rare  gases 
and  of  some  ions  in  aqueous  solution.  Theoretical 
values  are  thus  obtained  for  the  mole  refraction  and 
diamagnetic  susceptibility  of  a  large  number  of  atoms 
and  ions,  the  values  being  in  good  agreement  with 
such  experimental  data  as  are  available.  A  third 
screening  constant  is  also  evaluated,  which  permits 
the  calculation  of  the  electronic  distribution  in  atoms 
and  ions  and  the  determination  of  inter-atomic 
distances.  It  is  shown  in  this  connexion  that  the 
study  of  the  diffraction  of  X-rays  by  crystals  pro¬ 
vides  a  method  for  the  direct  experimental  verification 
of  the  form  of  Schrodinger’s  eigen  functions.  It  is 
stated  that  the  general  method  followed  in  this 
communication  is  capable  of  refinements  which  should 
render  possible  the  accurate  prediction  of  the  properties 
of  any  atom  or  ion.  L.  L.  Bircumshaw. 

Ionised  hydrogen  molecule  and  [Schrodinger’s] 
wave  mechanics.  W.  Alexandrov  (Ann.  Physik, 
1927,  [iv],  82,  683 — 688). — An  extension  of  previous 
work  (this  vol.,  5).  R.  A.  Morton. 

Radiation  and  the  photo-electric  effect,  F.  H. 
Lorino  (Chem.  News,  1927,  134,  129— 130).— An 
extension  of  some  theoretical  considerations  on  the 
fundamental  ideas  of  radiation.  R.  A.  Morton. 

Spinning  electron  in  wave  mechanics.  A. 
Carrelli  (Nature,  1927,  119,  492 — 493). — Mathe¬ 
matical.  A.  A.  Eldridge. 

Structure  of  an  atom  of  nitrogen.  H.  Collins 
(Chem.  News,  1927,  134,  209—212,  273—277).— 
Speculative. 

Photographic  method  of  spectrophotometry  in 
the  red  and  infra-red.  A.  L.  Schoen  (J,  Opt.  Soc. 
Amer.,  1927,  14,  179 — 186,  and  Z.  wiss.  Phot.,  1927, 
24,  326 — 336). — A  method  is  described  which  permits 
the  use  of  suitable  photographic  plates  for  speetro- 
photometric  measurements  throughout  the  range 
200—900  mu.  L.  F.  Gilbert. 

Electronic  states  and  band  spectrum  structure 
in  diatomic  molecules.  HI.  Intensity  relations. 
R.  S.  Mulliken  (Physical  Rev.,  1927,  [ii],  29,  391 — 
412). — The  correspondence  principle  predicts  definite- 
intensity  relations  for  P,  Q,  and  R  band  lines  in 
molecules  having  a  rotational  energy  term  F(j)~ 
B(j — a2)-f-  . . .,  provided  a  is  an  electronic  quantum 
number  correlated  with  a  precession  about  the  inter- 
nuclear  axis  (along  which  the  angular  momentum 
ahj2n  is  directed).  Honl  and  London’s  equations 
for  the  three  possible  cases  Ao=0,  ±1,  have  been 
altered  in  form.  Theoretical  and  experimental  results 
are  in  qualitative  agreement  for  various  electronic 
emission  bands,  and  for  oscillation-rotation  absorp¬ 
tion  bands  corresponding  with  o'  =ts"=0. 

A.  A.  Eldridge. 

Bands  in  the  secondary  spectrum  of  hydrogen. 
H,  S.  Allen  and  I.  Sandeman  (Proc.  Roy.  Soc., 
1927,  A,  114,  293—313;  cf.  A.,  1925,  ii,  909).— 
The  band  with  head  at  4582*58  A.,  comprising  a 
P,  Q,  and  R  combination,  which  was  described  in- 
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a  previous  communication  ( loc .  cit.)  and  attributed 
to  triatomio  hydrogen,  has  been  found  to  be  one  of  a 
large  number  of  similar  bands.  These  bands  occur 
in  groups,  the  bands  of  a  group  being  spaced  out  at 
intervals  of  about  92  wave-numbers,  the  spacing 
being  in  some  cases  approximately  constant  and  in 
others  conforming  to  a  quadratic  law.  The  bands 
are  found  both  in  the  range  of  wave-lengths  measured 
by  Merton  and  Barratt  (A.,  1922,  ii,  461)  and  by 
Tanaka  (A.,  1925,  ii,  909),  and  also  in  the  infra-red 
region  investigated  by  Allibone  (A.,  1926,  873).  Two 
groups  occurring  in  the  latter  region  have  been  con¬ 
sidered  in  detail.  Experiment  has  shown  that  in 
some  cases  the  lines  of  the  group  are  enormously 
enhanced  in  the  spectrum  of  the  arc  in  hydrogen 
at  higher  pressures.  The  bands  must  originate  in 
molecules  with  large  moments  of  inertia,  and  other 
considerations  are  advanced  which  support  the  view 
that  they  are  due  to  triatomic  hydrogen. 

L.  L.  Bircumshaw. 

Structure  and  origin  of  the  Swan  band 
spectrum  of  carbon.  It.  C.  Johnson  (Phil.  Trans., 
1927,  A,  266,  157 — 230). — The  Swan  band  spectrum 
has  been  studied  both  experimentally  and  theoretic¬ 
ally.  The  sources  used  were  a  carbon  arc  burning 
in  hydrogen  and  the  discharge  through  a  vacuum 
tube  containing  traces  of  carbon  gases  and  filled 
with  20 — 50  mm.  of  one  of  the  inert  gases.  The 
spectrum  was  photographed  in  the  second  order  of 
a  twenty-one  foot  grating,  and  about  2000  lines  were 
measured.  Eleven  bands  have  been  assigned  to 
series  and  the  rotational  energy  functions  evaluated. 
The  moments  of  inertia  and  intemuclear  distances 
deduced  therefrom  have  values  appropriate  to  an 
HOCK  molecule.  The  bands  consist  each  of  a  P 
and  R  branch  typical  of  a  dipolar  emitter.  The  fine 
structure  multiplicity  classes  the  bands  as  of  the 
Heurlinger  triplet  type.  The  distribution  of  energy 
among  the  vibrational  states  shows  the  Swan  bands 
to  be  a  high-temperature,  non-thermal  system.  A 
new  band  system  with  its  strongest  head  at  4770  A. 
was  found  associated  with  the  Swan  bands. 

The  analysis  of  the  spectrum  points  to  an  HC-CH 
molecule  as  the  emitter.  Experimental  evidence  is 
also  adduced  to  show  that  the  earlier  view  that  the 
Swan  bands  are  due  to  carbon  monoxide  is  extremely 
improbable ;  the  fine  structure  analysis  indicates 
that  two  carbon  atoms  arc  present ;  the  singlet 
character  of  the  levels  classes  the  Swan  emitter  as 
an  even-valcncy  electron  model ;  the  close  analogy 
to  the  second  positive  nitrogen  bands  (due  to  neutral 
2  molecule)  points  to  its  origin  in  an  HOCH  mole- 
oule.  It  is  probable  that  in  the  molecule  each  carbon 
atom  retains  its  E-electrons,  which  are  shared  by 
the  CH  group  and  move  in  orbits.  Common 
the  whole  molecule  is  the  complete  L-shell  of  the 
°ur  2j  electrons  and  four  22  electrons.  Outside, 
ut  penetrating  to  between  the  nuclei,  are  the  two 
valency  electrons  in  3t  orbits.  The  ground  level  is 
as  in  the  magnesium  atom.  W.  E.  Downey. 

Spectra  excited  by  active  nitrogen.  A.  E. 
pare  p.  D.  Foote,  P.  Rudnick,  and  R.  L.  Chen- 
adlt  (J.  Opt.  Soc.  Amer.,  1927,  14,  17— 27).— The 
ac  s  bearing  on  the  constitution  of  active  nitrogen 


are  discussed,  and  it  is  concluded  that  the  balance 
of  evidence  is  in  favour  of  the  older  view'  that  the 
active  gas  is  composed  of  neutral  unexcited  atoms, 
and  not,  as  has  been  recently  suggested,  of  excited 
diatomic  molecules.  Full  references  are  given,  and 
the  following  new  facts  adduced.  (1)  Active  nitrogen 
has  no  absorption  spectrum  between  6500  and  3200 
A. ;  absorption  in  this  region  would  be  expected  from  an 
activated  molecule,  but  not  necessarily  from  an  atom. 
(2)  Mercury  atoms  can  receive  at  least  10  volts 
energy  from  active  nitrogen.  This  energy  corresponds 
with  the  lower  limit  for  the  heat  of  association  of  two 
nitrogen  atoms.  It  was  also  observed  that  the  usual 
intensity  rules  for  the  mercury  multiplets  do  not  hold 
for  after-glow  spectra;  and  two  new  bands  of  the 
P-system  of  nitric  oxide,  near  2400  and  2300  A.,  are 
recorded.  The  nitrogen  was  excited  by  the  electrode¬ 
less  discharge,  and  an  apparatus  is  described  suitable 
for  the  introduction  of  metal  vapours  into  the  active 
gas. 

The  after-glow  spectra  of  zinc,  magnesium,  platinum, 
sodium,  cadmium,  and  thallium,  and  of  silicon  and 
titanium  tetrachlorides,  are  discussed. 

S.  Barratt. 

Absorption  bands  of  nitrogen.  H.  Sfoner  (Z. 
Physik,  1927,  41,  611 — 618). — The  absorption  of 
nitrogen  has  been  examined  in  the  range  1700 — 1200  A. 
by  a  vacuum  grating  spectrograph.  Two  different 
band  systems  are  observed,  commencing  at  1544  and 
at  1450  A.  The  results  are  discussed  at  length,  with 
particular  reference  to  the  spectra  of  carbon  monoxide 
and  of  nitric  oxide.  R.  W.  Lunt. 

[Spectrochemistry  of  compounds  containing 
nitrogen.  II.]  K.  von  Auwers  and  W.  Ernst 
(Z.  physikal.  Chem.,  1926,  124,  464). — A  concession 
of  priority  to  Colson  (J.C.S.,  1917,  111,  554)  in  the 
application  of  spectrochemical  methods  to  the 
question  of  the  structure  of  cyanamide  (cf.  A.,  1926, 
994),  and  a  correction.  R.  Cuthill. 

Rotational  terms  in  the  MgH  bands.  W.  W. 
Watson  and  P.  Rhdnick  (Physical  Rev.,  1927,  [ii], 
29,  413— 418). — Wave-numbers  for  the  first  six 
branches  in  the  band  5211  A.,  to  which  are  assigned 
the  vibrational  quantum  numbers  n' =n"  =§.  are 
tabulated,  together  with  values  of  A F  for  initial  and 
final  electron  levels  and  several  vibrational  levels. 
The  Kratzer,  Kramers,  and  Pauli  formula  is  applied. 

A.  A.  Eldridge. 

Ultra-violet  absorption  spectra  of  nickel, 
cobalt,  and  tellurium.  J.  C.  McLennan  and 

R.  F.  B.  Cooley  (Trans.  Roy.  Soc.  Canada,  1926, 
[iii],  20,  III,  349 — 353). — The  absorption  spectra  of 
the  vapours  of  the  above  elements  in  the  lower  quartz 
and  fluorite  regions  have  been  examined.  In  the 

region  2402 — 1524  A.,  26  wave-lengths  of  nickel,  and 
possibly  4  additional  ones,  were  shown  to  be  absorbed 
by  the  normal  vapour  of  nickel.  Between  2000  and 
1448  A.,  15  wave-lengths  of  the  spectrum  of  cobalt 

were  found  to  be  totally  absorbed  and  10  partly  so  by 
cobalt  vapour.  Between  2000  and  1650  A.,  11  wave¬ 
lengths  were  found  to  be  absorbed  by  tellurium 
vapour.  R.  Cuthill. 

Absorption  spectra  of  metallic  vapours.  J.  C. 
McLennan,  (Miss)  E.  Cohen,  and  M.  J.  Liggett 
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(Trans.  Roy.  Soc.  Canada,  1926,  [iii],  20,  III,  365 — 
376). — The  absorption  spectra  of  tho  vapours  of 
manganese,  nickel,  palladium,  platinum,  lanthanum, 
neodymium,  praseodymium,  and  uranium  have  been 
mapped  between  1450  and  6000  A.  Numerous  new 
lines  are  recorded.  No  absorption  by  the  vapour  of 
cerium  or  thorium  could  be  detected.  R.  Cuthill. 

Ultra-violet  spectrograms  of  carbohydrates. 
P.  Niederhoff  (Z.  physiol.  Chem,,  1927,  165,  130 — 
139). — Ultra-violet  absorption  curves  are  given  for 
dextrose,  kuvulose,  galactose,  and  lactose;  sucrose 
shows  no  absorption  in  the  ultra-violet.  The  results 
are  in  general  agreement  with  those  of  Bieleeki  and 
Henri  (Ber.,  1914,  46,  3627).  The  form  of  the  curve 
for  dextrose  suggests  the  presence  of  a  carbonyl 
group.  C.  R.  Harington. 

Spectrochemical  studies  of  hydroxyazo-com- 
pounds.  III.  T.  Uemura,  N.  Yokojima,  and 
T.  Endo  (Bull.  Chem.  Soc.  Japan,  1927,  2,  48—51 ; 
cf .  this  vol.,  238, 291).— The  following  substances  have 
been  examined  spectrochemically,  and  possess  tho 
forms  assigned :  benzeneazopyrogallol,  /I -form  in 
neutral  solution,  a  mixture  of  the  A-  and  Informs 
in  alkaline  solution ;  p-nitrobenzeneazopyrogallol, 
A-form  in  neutral  solution,  JS-form  in  alkaline  solution; 
benzeneazophloroglucinol,  H-form  in  both  solutions; 
p-nitrobenzeneazophloroglucinol,  A -form  in  neutral 
solution,  H-form  in  alkaline  solution. 

S.  J.  Gregg. 

Absorption  spectra  and  the  constitution  of 
benzene  derivatives.  EX.  Dihydroxyb enzalde- 
hydes.  Theory  of  auxochromes.  N.  Valaschko 
(Ukraine  Chem.  J.,  1926,  2,  183 — 235). — It  has  been 
shown  (A.,  1910,  ii,  1015;  1913,  ii,  367)  that  the 
isomeric  hydroxybenzaldehydes  give  two  types  of 
absorption  spectra.  These  two  types  consist  of 
the  oq  and  <x3-bands  characteristic  of  benzaldehyde, 
and  the  <£-band  characteristic  of  phenol.  When  the 
hydroxyl  group  is  in  the  para  position,  a  phenolic 
type  of  absorption  spectrum  is  produced ;  in  the  ortho 
or  ?neta  positions,  the  <£-line  is  very  weak  or  is  missing, 
and  the  spectra  of  the  ct-type  are  produced  with  a 
very  strong  cq-band. 

Curves  of  absorption  spectra  for  2  :  4-,  3  : 4-,  2  :  5-, 
and  2  :  6-dihydroxybenzaldehydes  and  their  methoxy- 
derivatives  have  been  compared  in  aqueous,  alcoholic, 
alkaline,  and  acid  solutions,  with  the  corresponding 
curves  for  the  hydroxybenzaldehyde  derivatives. 
With  the  2  : 4-dihydroxy  benzaldehyde  derivatives, 
the  a,, -band  is  shifted  towards  the  ultra-violet,  and  is 
greatly  intensified  as  compared  with  the  corresponding 
2-hydroxybenzaldehyde.  The  <£-band  in  neutral  or 
acid  solution  is  shifted  towards  the  ultra-violet  as 
compared  with  4-hydroxybenzaldehyde.  In  alkaline 
solution,  the  band  is  shifted  somewhat  towards  the 
red  end,  whilst  its  intensification  either  remains 
constant  or  is  slightly  decreased.  Both  the  neutral 
and  alkaline  solutions  are  colourless.  In  neutral  or 
acid  solution,  3  :  4-dihydroxybenzaldehyde  derivatives 
give  a-lines  shifted  either  greatly  towards  the  blue  or 
slightly  towards  the  red,  as  compared  with  3-hydroxy- 
benzaldehyde.  In  strong  alkaline  solution,  the 
bands  are  shifted  greatly  towards  the  red  and  are  very 
much  intensified.  The  <£-band  is  shifted  towards  the 


blue  in  neutral  solution ;  in  alkalis,  towards  the  red, 
with  a  great  diminution  of  intensity.  2  :  3-Dihydr- 
oxybenzaldehyde  derivatives  show  a  great  shift  of 
the  «2-band  towards  the  red,  with  no  change  of 
intensity.  The  <£-band  is  missing.  The  alkali  solu¬ 
tions  of  the  compounds  are  lemon-yellow.  Derivatives 
of  2  t 5-dihydroxy benzaldehydo  resemble  the  2:3- 
derivatives. 

On  the  basis  of  Auwers’  work,  (A.,  1915,  ii,  297) 
the  probable  mechanism  by  which  the  above  results 
are  obtained  is  discussed,  and  it  is  concluded  that  the 
various  spectra  are  due  to  the  diSerent  kinds  of  con¬ 
jugation  of  the  double  linkings  with  the  hydroxj’l 
groups.  The  effects  of  placing  the  auxochromes  in 
various  positions  as  compared  with  the  chromophores 
with  regard  to  the  formation  of  colour  are  discussed 
and  various  corrections  to  the  rules  formulated  by 
Kauffmann  and  Franck  (A.,  1906,  i,  841)  are  made. 
Finally,  it  is  suggested  that  the  presence  of  the  three 
bands  can  be  explained  by  attributing  the  a2-band  to 
the  carbonyl  group,  the  <£-band  to  the  phenolic  group, 
and  the  cq-band  to  the  benzene  ring. 

From  the  facts  that  in  o-hydroxybenzaldehyde  the 
cq-band  is  increased  in  intensity  120  times,  in  m-hydr- 
oxybenzaldehyde  80  times,  whilst  in  p-hydroxy- 
benzaldehyde  the  oq-  and  the  oq-bands  disappear  and 
the  <£-band  is  increased  20  times,  all  the  types  of 
absorption  spectra  for  the  dihydroxybenzaldehydes 
can  be  explained.  In  the  last  case,  the  disappearance,- 
of  the  a  j -band  is  attributed  to  the  fact  that  it  has  been 
shifted  towards  the  ultra-violet  and  is  lost  in  the 
much  stronger  <£-band.  E,  Rothstein. 

Excitation  of  fluorescence  in  fluorescein. 
E.  H.  Kehnard  (Physical  Rev.,  1927,  [ii],  29,  466 — 
477). — The  fluorescence  curves  show  a  maximum  at 
about  5240  A. ;  the  excitation  curve  shows  a  maximum 
at  5000  A.  for  fluorescence  at  5270  A.,  and  at  shorter 
wave-lengths  for  other  points  in  the  fluorescence 
spectrum.  Maximum  absorption  occurs  around 
4750  A.  A.  A.  Eldridge. 

Fluorescence  of  chlorine  and  of  bromine.  L. 
Bloch  and  E.  Bloch  (Compt.  rend.,  1927,  184, 
744 — 746). — In  the  course  of  experiments  on  the  effect 
of  an  oscillating  electric  discharge  on  sodium  chloride 
and  bromide  (this  vol.,  178),  a  fluorescence  character¬ 
istic  of  the  anion  of  the  salt  employed  has  been 
observed  to  appear  at  a  particular  pressure.  Photo¬ 
graphs  of  the  spectra  have  shown  that  the  fluorescence 
of  chlorine  consists  of  groups  of  channelled  hands  of 
complicated  structure  situated  chiefly  between  3960 
and  4920  A.,  those  in  the  middle  of  the  spectrum  being 
most  intense.  The  intense  orange  fluorescence  of 
bromine  yielded  25  bands,  similar  in  structure  and 
arrangement  to  those  of  chlorine,  between  6400  and 
5100  A.  (cf.  A.,  1926,  884).  The  phenomena  are 
attributed  to  the  effect  of  soft  X-rays,  since  the  hands 
of  nitrogen,  water  vapour,  and  the  first  and  third 
negative  groups  of  carbon  are  also  present. 

J.  Grant. 

Intensity  distribution  in  the  15 -line  of  the 
chemiluminescence  of  sodium  vapour.  R.  L. 
Hasche,  M.  P6lanyi,  and  E.  Vogt  (Z.  Physik,  1927, 
41,  583—610)  .—Measurements  of  the  absorption  by 
sodium  vapour  of  the  D-line  emitted  from  sodium 
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vapour,  at  pressures  in  the  range  5x  10-1 . 10  2  mm., 

burning  in  mercuric  chloride  vapour  have  shown  that 
the  half  width  of  the  line  varies  from  0-055  to  0-08  A. ; 
this  variation  is  attributed  to  absorption  in  the 
burning  mixture.  It  has  also  been  shown  that  the 
broadening  of  the  line  so  observed  is  the  same  as  that 
in  the  light  emitted  by  sodium  vapour  at  correspond¬ 
ing  temperatures  and  pressures.  The  mechanism  of 
the  reaction  is  discussed  on  the  basis  of  these  results, 
and  it  is  concluded  that  the  observed  light  emission  is 
excited  by  the  vibrational  energy  of  the  sodium 
chloride  molecules  formed  in  the  reaction. 

R.  W.  Lunt. 

Effect  of  X-rays  on  thermoluminescence. 
(Miss)  F.  G.  Wick  (J.  Opt.  Soc.  Amer.,  1927, 14,  33— 
44 ;  cf .  A.,  1924,  ii  ,714 ;  1925,  ii,  262).— The  effect  of  (a) 
variation  of  temperature  on  the  rate  of  decay  of  the 
thermoluminescence  of  natural  specimens  of  fluorite 
and  calcite,  natural  specimens  after  exposure  to 
X-rays,  and  specimens  heated  to  remove  all  thermo¬ 
luminescence  before  being  exposed  to  X-rays,  of 
(6)  time  of  exposure  to  X-rays  on  maximum  bright¬ 
ness  of  thermoluminescence  and  rate  of  decay,  and  of 
(c)  keeping  specimens  for  varying  lengths  of  time  after 
exposure  to  X-rays  before  observations  were  made  has 
been  investigated.  Specimens  of  fluorite  which  were 
not  naturally  thermoluminescent  became  so  to  a 
greater  or  less  degree  on  exposure  to  X-rays.  Crystals 
which  were  naturally  active  had  the  intensity  at  a 
given  temperature  greatly  increased,  and  many  of 
them  acquired,  in  addition  to  the  luminescence  of  the 
original  colour,  a  new  and  entirely  differently  coloured 
luminescence,  which  flashed  up  before  the  thermolum¬ 
inescence  characteristic  of  the  natural  crystal  appeared. 
The  results  suggest  a  complicated  mechanism. 

L.  F.  Gilbert. 

Effect  of  exposure  to  X-rays  on  the  thermo- 
luminescence  of  some  synthetically  prepared 
materials.  (Miss)  F.  G.  Wick  and  (Miss)  M.  K. 
Slattery  (J.  Opt.  Soc.  Amer.,  1927,  14,  125—132; 
cf.  preceding  abstract). — Small  amounts  (0-2 — 0-4%) 
of  manganese  mixed  with  calcium  sulphate  induce  a 
green  thermoluminescence  on  exposure  to  X-rays. 
The  decay  of  luminescence  at  120°  is  of  the  “  per¬ 
sistent  ”  type  (cf.  Nichols  and  Howes,  Proc.  Nat. 
Acad,  ScL,  1918,  4,  305).  The  brightness  of  the 
maximum  after  exposure  increases  linearly  with  the 
temperature.  Saturation  is  reached  at  260°  with  an 
exposure  of  1  hr.  Synthetic  thermophosphors  show 
an  increase  in  activity  on  keeping  a  few  minutes  after 
exposure.  Less  energy  is  stored  in  a  specimen  of 
manganese  calcium  sulphate  if  the  temperature  of 
exposure  is  decreased  slightly.  L.  F.  Gilbert. 

Ionic  mobilities  for  ion  rays.  F.  Koether 

(Ann.  Physik,  1927,  [iv],  82,  639— 663).— With  a 

rge^  surface  and  high  temperatures  the  emission  of 
positive  ions  from  salts  is  reasonably  constant. 

Rutherford’8  alternating  current  method  leads  to 
mobilities  of  the  order  of  a  few  cm.  per  sec.  for  the 
positive  ions  from  silver  and  cadmium  halides  over 
the  temperature  range  325—125°.  An  increase  of  20° 
m  temperature  brings  about  a  roughly  two-fold 
increase  in  mobility.  Greater  frequency  corresponds 
with  increased  mobility,  an  effect  which  is  connected 


with  polarisation  of  the  salt  at  the  surface  from  which 
ions  are  being  liberated.  The  mobilities  of  ions  set 
free  by  other  methods  (volume  ionisation)  are  of  the 
order  10"2,  10~3,  and  the  evidence  points  to  charged 
complexes  (cluster-theory)  rather  than  to  simple  ions 
as  the  carriers  in  this  work.  R.  A.  Morton. 

Ion-rays.  G.  C.  Schmidt  (Ann.  Physik,  1927, 
[iv],  82,  664—682;  cf.  A.,  1926,  877).— The  emission 
of  ion-rays  is  very  sensitive  to  the  presence  of  impuri¬ 
ties.  Specially  purified  lead  chloride  emits  negative 
ions  exclusively,  whilst  silver  chloride,  silver  iodide, 
and  cadmium  iodide  emit  only  positive  ions  at 
moderate  temperatures.  The  emission  falls  off  with 
time,  except  at  higher  temperatures.  Near  the  m,  p. 
it  is  constant.  The  presence  of  impurities  frequently 
causes  the  appearance  of  a  maximum  in  the  time- 
emission  curve,  although  the  occurrence  of  an  emission 
increasing  with  time  does  not  necessarily  denote 
impurities.  The  falling  off  in  the  emission  of  a  pure 
salt  is  due  neither  to  polarisation  of  the  electrode 
or  of  the  salt  nor  to  the  formation  of  complexes  as 
a  result  of  sudden  cooling.  The  conductivity  of  very 
quickly-cooled  salts  is  greater  than  that  of  slowly- 
cooled  salts.  The  change,  although  small,  is  real, 
and  it  is  therefore  inferred  that  the  change  in  emission 
of  ions  is  due  to  a  surface  effect  akin  to  photo-electric 
fatigue  and  passivity.  R.  A.  Morton. 

Separation  of  molecular  streams  in  magnetic 
fields.  A.  Leu  (Z.  Physik,  1927,  41,  551—562).— 
Improvements  are  described  in  the  technique  of 
Gerlach  and  Stem.  The  principal  error  is  thought  to 
arise  in  the  determination  of  the  heterogeneous  mag¬ 
netic  field.  This  measurement  has  been  made  by 
observing  the  magnetic  moment  of  a  bismuth  wire  in 
the  field ;  the  value  so  obtained  for  the  susceptibility 
agrees  within  3%  of  the  accepted  value,  and  no  error 
greater  than  this  arises  in  determining  the  magnetic 
moment  in  a  molecular  stream.  Zinc  and  cadmium 
show  no  separation  and  have  therefore  no  magnetic 
moment.  A  number  of  determinations  have  shown 
that  the  atoms  of  sodium  and  potassium  are  to  be 
associated  with  one  Bohr  magneton  (±3 — 4%)  and 
those  of  thallium  with  one  third  of  a  Bohr  magneton 
(±4%)-  R.  W.  Lunt. 

Magnetic  separation  in  hydrogen  streams. 
E.  Wrede  (Z.  Physik,  1927,  41,  569— 575).— A  modi¬ 
fication  of  the  technique  of  Leu  (cf .  preceding  abstract) 
has  been  adopted  to  determine  the  magnetic  separation 
in  a  stream  of  unimolecular  hydrogen.  Tungstic 
oxide  was  found  to  be  most  sensitive  as  a  target 
indicator,  but  molybdie  oxide,  silver  nitrate,  bismuth 
nitrate,  and  zinc  chloride  were  also  found  to  be  satis¬ 
factory,  particularly  the  last,  although  of  slow 
reactivity.  The  separation  observed  corresponds 
with  one  Bohr  magneton  per  hydrogen  atom. 

R.  W.  Lunt. 

Electric  double  refraction  in  relation  to  the 
polarity  and  optical  anisotropy  of  molecules.  I. 
Gases  and  vapours.  II.  Liquids.  C.  V.  Raman 
and  K.  S.  Krishnan  (Phil.  Mag.,  1927,  [vii],  3, 
713 — 723,  724 — 735). — I.  An  attempt  is  made  to 
correlate,  on  the  basis  of  Born’s  theory  of  electrical 
birefringence,  the  available  data  on  the  Kerr  effect 
of  gases  and  vapours  with  the  optical  anisotropy 
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determined  from  measurements  of  light  scattering 
and  with  the  polarity  of  the  molecules  as  determined 
from  measurements  of  their  dielectric  constants. 
With  electrically  polar  molecules,  the  orienting 
action  of  an  electrostatic  field  is  found  to  be  due 
chiefly  to  the  couple  exerted  on  the  permanent  electric 
doublet  present  and  to  be  much  larger  than  would  be 
the  case  if  the  molecules  were  non-polar.  With  the 
aid  of  the  simplifying  assumptions  of  Gans  (Ann. 
Physik,  1921,  [iv],  45,  97)  regarding  the  relationship 
between  the  constants  of  electrical  and  optical 
anisotropy,  values  of  the  Kerr  constant  have  been 
calculated  for  several  non-polar  molecules  from  the 
factor  of  depolarisation  of  scattered  light.  These 
values  are  in  good  agreement  with  those  observed. 
It  is  shown  that  in  the  case  of  polar  molecules  having 
an  axis  of  optical  symmetry,  to  which  the  permanent 
moment  is  parallel  or  is  inclined  at  a  known  angle, 
it  is  possible  to  calculate  the  value  of  the  moment  from 
the  Kerr  constant  and  the  depolarisation  constant. 
Such  calculations  have  been  made  for  hydrogen 
chloride,  methyl  chloride,  and  ethyl  chloride  mole¬ 
cules.  The  value  for  the  hydrogen  chloride  molecule 
is  in  exact  agreement  with  that  obtained  by  Zahn 
from  dielectric  constant  measurements.  Altern¬ 
atively,  if  the  value  of  the  moment  is  known,  its  direc¬ 
tion  can  be  calculated  from  the  same  data,  and  the 
applicability  of  the  method  to  simple  benzene  deriv¬ 
atives  is  indicated.  The  significance  of  the  negative 
value  of  the  Kerr  effect  in  the  case  of  di-  and  tri- 
chloromcthane  and  the  positive  value  in  the  case  of 
monoehloromethane  is  discussed,  and  is  shown  to  be 
in  agreement  with  Born’s  theory. 

II.  The  work  has  been  extended  to  an  examination 
of  the  Kerr  effect  in  liquids.  As  in  the  case  of 
vapours,  all  the  compounds  exhibiting  large  Kerr 
effects  are  electrically  polar.  The  influence  of  the 
polarity  on  the  magnitude  of  the  Kerr  effect  is  greater 
in  liquids  than  in  vapours.  In  the  case  of  non-polar 
molecules,  the  moments  induced  in  the  molecules  by 
an  external  electrostatic  field  are  sufficient  to  account 
for  the  observed  double  refraction.  In  the  case  of 
liquids  where  sufficient  data  are  available,  the  observed 
Kerr  constant  is  in  numerical  agreement  with  that 
calculated  on  the  basis  of  Born’s  theory.  The  theory 
is  supported  also  by  the  available  measurements  on 
the  variation  of  the  electrical  birefringence  of  liquids 
with  temperature.  A.  E.  Mitchell. 

Electric  double  refraction  of  benzopurpurin. 
T,  Wereide  (Z.  Physik,  1927,  41,  857— 863). — The 

electric  double  refraction  of  aqueous  solutions  of 
benzopurpurin  (wt.  concentration  5-9 — 95  x  10~r‘)  in¬ 
creases  less  rapidly  than  the  concentration,  and  is 
diminished  by  high  concentration  of  electrolytes. 

R.  W.  Lumt. 

Electrical  anisotropy  of  crystalline  liquids. 
M.  Jezevski  (Bull.  Acad.  Polonaise,  1926,  A,  263— 
271). — See  this  vol.,  92. 

Magnetic  rotation  of  solutions  of  certain  ferric 
salts.  (Miss)  C.  E.  Richards  and  R.  W.  Roberts 
(Phil.  Mag.,  1927,  [vii],  3,  770 — 784). — As  previous 
work  (A.,  1925,  ii,  478)  on  the  magnetic  rotatory 
dispersion  of  certain  solutions  of  nickel  and  cobalt 
had  shown  that  in  order  to  obtain  effects  character¬ 


istic  of  the  solute  it  was  necessary  to  take  into  account 
the  rotation  due  to  the  solvent,  an  extension  has 
been  made  to  solutions  in  which  the  paramagnetic 
rotation  due  to  the  ions  in  solution  preponderates 
over  the  diamagnetic  rotation  of  the  solvent.  With 
ferric  sulphate  solutions,  whilst  the  rotation  of  the 
solution  is  positive,  the  effect  due  to  the  salt  is 
distinctly  negative.  The  rotatory  dispersion  curve 
indicates  the  presence  of  at  least  two  absorption 
bands,  one  at  0-53  p  and  the  other  at  0-57  p.  With 
ferric  nitrate  solutions,  a  similar  result  is  obtained 
and  an  absorption  band  at  0-535  p  is  indicated.  With 
ferric  chloride  solutions,  the  rotation  changes  from 
positive  to  negative  with  increasing  iron  content. 
In  the  solution  of  d  1-092,  the  rotatory  dispersion 
sion  curve  suffers  a  marked  change  in  the  neighbour¬ 
hood  of  0-57  p.  It  is  suggested  that  this  is  due  to  a 
partial  dehydration  of  the  ferric  chloride  molecule. 
All  the  indications  are  that  ferric  chloride  and  ferric 
sulphate  solutions  have  the  same  magnetic  absorp¬ 
tion  band.  A  solution  of  ferric  ammonium  chloride 
of  d  1-091  gave  a  positive  magnetic  rotation  and  the 
rotatory  dispersion  curve  gave  indications  of  magnetic 
absorption  bands  at  0-57  and  0-53  p. 

A.  E.  Mitchell. 

Connexion  between  chemical  valency,  electron 
grouping,  and  crystal  structure.  W.  Hume- 
Rothery  (Phil.  Mag.,  1927,  [vii],  3,  301 — 305). — 
Some  of  the  conclusions  of  Grimm  and  Sommerfeld 
(A.,  1926,  560)  are  criticised.  Examples  are  quoted 
in  which  the  same  atomic  configuration  can  be  pro¬ 
duced  by  more  than  one  method  of  binding  together 
of  the  atoms  or  by  more  than  one  electronic  configur¬ 
ation.  It  is  therefore  held  to  be  unjustifiable  to  argue 
that  the  fact  that  similar  space-lattices  are  formed  by 
different  elements  indicates  similar  electronic  struc¬ 
ture.  It  is  also  pointed  out  that  the  deduction  from 
X-ray  evidence  that  silicon  and  the  compounds  carbon 
silicide,  boron  nitride,  aluminium  nitride,  and  beryll¬ 
ium  oxide  are  non-polar  in  the  solid  state,  and  that 
the  atoms  are  held  together  in  the  solid  in  the  same 
way  as  the  atoms  of  carbon  in  the  diamond  lattice, 
should  be  received  with  caution.  A.  S.  Russell. 

Electronic  nature  of  isomeric  transformations. 
II.  E.  I.  Berezovskaya  (Ukraine  Chem,  J.,  1926,  2, 
250—276;  cf.  A.,  1926,  887).— The  effect  of  magnetic 
fields  on  the  structures  of  fumaric  and  maleic  acids 
has  been  re-examined.  The  maximum  change  of  maleic 
into  fumaric  acid  occurred  in  a  field  of  4750 — 5150 
units,  when  12-75%  of  the  total  change  took  place  in 
7  hrs.  Thereafter,  as  the  field  was  increased,  a  small 
amount  of  maleic  acid  was  formed.  In  a  field  of 
7000  units,  fumaric  acid  broke  down  analogously 
to  oxalic  acid,  which  is  known  to  break  down  into 
carbon  dioxide  and  formic  acid  when  exposed  to  a 
strong  magnetic  field. 

It  is  shown  that  methylfumaric  acid  is  a  stronger 
acid  than  fumaric  acid,  owing  to  the  attraction  of  the 
carbon  atom  of  the  methyl  group  for  the  electrons  of 
the  carbon  atom  of  the  carboxyl  group.  Methyl- 
maleic  acid,  in  which  the  methyl  group  acts  in  the 
opposite  sense,  should  be  a  weaker  acid,  and  therefore 
have  less  mobile  electrons.  Hence  in  a  magnetic 
field  methylfumaric  acid  will  be  converted  into  methyl- 
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maleic  acid.  This  also  explains  why  dimethyl- 
fumaric  acid  does  not  exist.  The  effect  of  magnetic 
fields  on  alkylated  maleic  and  fumaric  acids  will  be 
examined.  E.  Rotiistein. 

Electronic  interpretation  of  the  constitution  of 
the  boron  hydrides  and  of  compounds  of  boron, 
nitrogen,  and  hydrogen.  M.  Ulmann  (Ber.,  1927, 
60,  [B],  610—615;  cf.  Stock,  A.,  1926,  1218).— The 
position  of  boron  in  the  periodic  system  renders 
equally  possible  the  attainment  of  a  stable  electronic 
arrangement  by  the  loss  of  three  or  the  gain  of  five 
electrons.  In  the  boron  hydrides,  the  hydrogen  atoms 
represent  negative  systems  in  the  first  case,  in  that 
each  gains  an  electron,  and  positive  systems  in  the 
second  case,  since  each  loses  its  single  electron.  In 
the  former  case,  the  hydrogen  resembles  that  of  the 
hydrides  of  the  alkali  and  alkaline-earth  metals, 
whereas  in  the  latter  case  it  is  similar  to  that  in  the 
hydrides  of  elements  on  the  right  side  of  the  periodic 
system.  If  it  be  assumed  that  gain  and  loss  of 
electrons  occur  under  similar  energy  conditions,  it  is 
possible  to  construct  molecular  models  for  boron 
hydrides  and  similar  compounds  from  a  uniform  point 
of  view.  The  hydride  B2HG  contains  a  system  of 
two  boron  atoms,  one  of  which  loses  three  electrons, 
whereas  the  other  gains  five.  In  each  portion  of  the 
system,  the  stable,  so-called  “  rare-gas  ”  arrangement 
of  electrons  is  present.  The,formula  B2HG  can  there- 

— TJ  _  — 

fore  be  resolved  into  BH2-BH4  or  H4, 

and  this  is  shown  to  be  consistent  with  the  chemical 
properties  of  the  hydride.  For  the  more  complex 
compounds  the  following  formulae  are  developed  on 
similar  lines  :  BH2-BH3-BH-BH4, 
BH2-BH3-BH-BH.,-BH2,  BH2-[BH2-B]2-BH„  and 
BH2*[BH2-B]4‘BH4.  For  the  compounds  of  boron, 
hydrogen,  and  nitrogen  the  structures  NH>B-NH'B\NH 
and  BH2-NH-BH-NH-B-NH  are  proposed. 

H.  Wren. 

Constitution  of  boron  [hydride]  compounds. 
J.  A.  Christiansen  (Z.  anorg.  Chem.,  1927,  160, 
395 — 403). — Stock  ascribes  to  boron  the  valencies 
3  and  4  in  the  various  hydrides  and  their  derivatives 
(A.,  1926, 1218),  but  it  is  now  shown  that  the  behaviour 
of  these  compounds  may  be  more  satisfactorily 
explained  on  the  assumption  that  boron  has  valencies 
of  3  and  5  and  a  co-ordination  number  of  4.  On  this 
basis,  B2HG  would  he  formulated  as  HgBIBHg,  and 
the  ammonia  compound  either  as  the  salt 

[h2b:bh2][nh4]„  or  as  the  dipolar  compound 

[HjBINHj],  the  former  being  the  more  probable  in 
'new  of  its  analogy  to  the  salt-like  compound 

b2H0Na2,  The  hydride  B4H10  may  be  written  as 
»3B:bh2-bh2:bh3  ;  on  hydrolysis,  this  yields  hydrogen 
the  acid  B2HG02,  the  potassium  salt  of  which  is 
obtained  by  treating  BJ1 G  with  potassium  hydroxide 

and  may  be  written  as  [H2(OH)B-B(OH)H2]K2.  The 
comparatively  great  stability  of  hydrides  with  5,  6, 
boron  atoms  is  most  satisfactorily  explained 
°y  the  adoption  of  ring  formula!  as  follows  : 

Bh2 — bh2  bh2:bh:bh2  bh2:bh-b:bh2:bh2 
bh2-bh-bh,  bh,:bh:6h»  iH„:BH 2:b-bh:^h 

W  (II)  (III! 


Formula  (I)  accounts  for  the  fact  that  B5Hb  combines 
with  4  mols.  of  ammonia  to  give  B5H9(NH3)4,  which 
with  hydrogen  chloride  evolves  4  mols.  of  hydrogen 
rapidly  and  a  further  3  mols.  more  slowly.  The 
naphthalene  formation  of  (III)  is  in  agreement  with 
its  chemical  properties  and  with  its  high  m.  p. 

A.  R.  Powell. 

Sizes  of  ions  and  the  structure  of  ionic  crystals. 
L.  Pauling  (J.  Amer.  Chem.  Soc.,  1927,  49,  765 — 
790). — Theoretical.  With  the  aid  of  an  atomic 
model  derived  from  Schrodinger’s  wave  mechanics 
(Ann.  Physik,  1926,  [iv],  81,  109),  radii  are  calculated 
for  ions  in  a  crystal  having  a  small  mutually-deform¬ 
ing  force.  The  sum  of  the  radii  of  two  ions  is  equal 
to  the  interionic  distance  in  a  “  normal  ”  crystal 
composed  of  these  ions  with  the  sodium  chloride 
structure,  a  “  normal  ”  crystal  being  one  in  which 
strong  repulsion  occurs  only  between  adjacent  anions 
and  cations,  and  in  which  there  is  only  so  much 
deformation  as  is  shown  by  the  alkali  halides.  The 
calculated  radii  agree  fairly  well  with  the  empirical 
values  of  Wasastjerna  (A.,  1923,  ii,  593)  and  account 
satisfactorily  for  the  experimental  results  both  for 
“  normal  ”  crystals  and  for  crystals  in  which  the 
above  additivity  rule  does  not  hold.  Thus  in  some 
crystals  ( e.g .,  lithium  chloride,  magnesium  sulphide) 
the  interatomic  distances  depend  on  the  anion  radius 
only,  since  the  anions  are  in  mutual  contact.  Double 
repulsion  ( i.e anion-anion  as  well  as  anion-cation) 
in  sodium  chloride,  magnesium  oxide,  etc.  crystals 
makes  the  anion-cation  distances  smaller  than  those 
observed.  It  is  predicted  that  the  fluorite  structure 
is  more  stable  than  the  rutile  structure  when  the  ratio 
of  the  cation  radius  to  the  anion  radius  exceeds  0-65, 
and  vice  versa.  This  has  been  verified  experimentally. 
Similarly,  the  sodium  chloride  structure  is  more  stable 
than  the  sphalerite  structure  when  this  ratio  is  greater 
than  0’33.  This  has  been  verified  for  certain  beryllium 
compounds  (e.g.,  the  oxide  and  sulphide),  which 
are  to  be  considered,  therefore,  as  ionic  crystals.  The 
aptness  of  such  tetrahedral  crystals  to  show  deform¬ 
ation  is  attributed  to  a  tendency  of  the  anion  to  share 
ai>  electron  pair  with  each  cation.  Complex  ions  are 
considered  very  briefly.  S.  K.  Tweedy. 

Effective  cross-section  of  the  oriented  hydrogen 
atom.  R,  6.  J.  Fraser  (Proc.  Roy.  Soc,,  1927,  A, 
114,  212 — 221). — An  apparatus  is  described  for  study¬ 
ing  the  normal  hydrogen  atom  under  conditions  of 
space  quantisation,  and  it  is  found  that  the  effective 
collision  area  presented  to  the  molecules  of  the  resting 
gas  (either  hydrogen  or  argon)  by  the  neutral  hydrogen 
atoms  in  a  beam  of  canal  rays  is  unchanged  by  space 
quantisation.  The  hydrogen  atom  in  the  normal  (Is) 
state  is  thus  shown  to  be  isotropic.  This  result  is 
confirmed  by  Unsold’s  analysis  of  the  helium  arc 
spectrum  (A.,  1926,  550),  and  receives  a  satisfactory 
interpretation  on  the  basis  of  Schrodinger’s  wave 
mechanics.  L.  L.  Bircuhshaw. 

Determination  of  the  crystallite  orientation  [o£ 
metals]  by  the  production  of  lines  of  slip.  G. 
Tammann  and  H.  H.  Meyer  (Z.  anorg.  Chem.,  1927, 
160,  347 — 354). — The  method  of  maximum  reflexion 
(A.,  1925,  ii,  1132)  admits  of  the  differentiation  of 
three  chief  groups  of  crystallites  on  the  surface  of  a 
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metal,  the  cubic,  octahedral,  and  dodecahedral.  By 
examining  the  lines  of  slip  produced  when  the  metal 
is  subsequently  subjected  to  deformation,  it  is  possible 
to  determine  the  exact  orientation  of  these  surface 
planes  to  the  crystal.  For  example,  with  copper  or 
iron,  where  slip  takes  place  along  an  octahedral  plane, 
the  surface,  if  a  cube  plane,  will  show  two  systems  of 
slip  lines  intersecting  at  an  angle  of  90°;  if  an  octa¬ 
hedral  plane,  three  systems  intersecting  at  60°,  and 
if  a  dodecahedral  plane,  three  systems  two  of  which 
intersect  at  110°  and  the  third  bisects  this  angle.  In 
any  conglomerate  of  crystallites,  all  these  three  systems 
may  develop  together  with  a  fourth,  characteristic  of 
cubic  crystals,  in  which  the  lines  are  perpendicular 
to  each  other,  but,  owing  to  the  orientation  of  the 
crystallites  to  the  direction  of  rolling,  no  slip  takes 
place  along  ono  or  two  of  the  slip  planes  in  most  of 
the  crystals.  The  usual  average  is  that  75%  of  the 
crystals  show  two  systems  of  slip  lines,  25%  show 
three,  and  0 — 0-2%  show  all  four.  Examples  are 
given  of  the  use  of  the  method  combined  with  the 
method  of  maximum  reflexion  in  determining  the 
orientation  of  the  crystallites  in  cast  copper  ingots. 

A.  R.  Powell. 

Tetragonal  structure  of  carbon  steel.  N. 
Sebjakov,  J.  Kurd lmov,  and  N.  Goodtzov  (Nature, 
1927,  119,  494). — Carbon  steel  quenching  in  water 
shows  the  body-centred,  tetragonal  structure.  The 
numerical  data  indicate  that  the  observed  tetragonal 
structure  of  steel  is  a  solid  solution  of  carbon  in  the 
body-centred  tetragonal  lattice  of  metal  atoms. 

A.  A.  Eldridge. 

Constitution  of  mixed  crystals.  G.  Lundb 
(Bull,  Soc.  chim.,  1927,  [iv],  41,  304 — 308). — From 
the  results  of  the  X-ray  examination  of  certain 
mixtures  (cf.  Barth  and  Lunde,  A.,  1926,  114,  895), 
the  general  conclusion  is  reached  that  two  compounds 
having  different  lattices  of  more  or  less  compact 
formation  can  exhibit  pronounced  isodimorphism  only 
if  that  compound  formed  from  the  smaller  ions  (atoms) 
crystallises  in  the  more  compact  lattice.  Exceptions 
to  this  rule  are  to  be  attributed  to  the  reciprocal 
action  of  the  electronic  envelopes  of  the  ions.  .A 
general  consideration  of  the  rule  together  with 
certain  experimental  results  leads  to  the  conclusion 
that  in  mixed  crystals  the  constituents  are  perfectly 
mixed,  but  one  of  the  constituents  replaces  the  other 
in  some  arbitrary  and  irregular  manner  (cf.  Yegard 
and  Schjeldcrup,  A.,  1917,  ii,  243). 

S.  K.  Tweedy. 

Spatial  systems  of  rhombic  and  monoclinic 

heptahydrates  of  sulphates  of  bivalent  metals, 

and  the  series  of  mixed  crystals 
Mg(Zn)S04,7H„0.  H.  G.  K.  Westenbrink  (Rec. 
trav,  chim.,  1927,  46,  105 — 123). — X-Ray  investig¬ 
ation  of  MgS04,7H20  showed  that  the  space-lattice 
is  of  the  simple  rhombic  type  VA  in  Wyckoff’s  notation, 
and  the  substitution  of  Gr04  for  S04,  or  of  Ni  or  Zn 
for  Mg,  has  negligible  effect  on  the  dimensions  of  the 
elementary  cell.  The  monoclinic  modification  of 
FeS04,7H20  is  of  the  type  C%„,  and  again  the  sub¬ 
stitution  of  Co  for  Fe  has  little  effect  on  the  lattice. 
Of  the  three  views  on  the  nature  of  mixed  crystals, 
the  one  that  they  consist  of  conglomerations  of  pure 
crystals  of  the  two  constituents  is  contrary  to  X-ray 


and  other  evidence.  Tammann’s  view  that  a  mixed 
crystal  is  derived  from  a  pure  one  by  the  replacement 
atom  for  atom  of  one  type  of  atom  by  another,  is 
also  unlikely,  for  it  necessitates  the  supposition 
that  the  value  of  n  (i.e.,  the  number  of  identical 
atoms  distributed  about  a  given  atom)  and  also  the 
dimensions  of  the  elementary  cell  vary  with  the  com¬ 
position  of  the  mixture.  The  best  view  is  that  the 
two  types  of  atoms  are  distributed  irregularly  through¬ 
out  the  crystal,  so  that,  in  a  given  region,  only  thoso 
of  one  type  are  present,  arranged  according  to  their 
appropriate  space-lattice.  Thus  the  crystal  possesses 
quasi- homogeneity  only,  but  its  action  on  X-rays  will 
be  identical  with  that  of  a  lattice  the  dimensions  of 
which  are  the  mean  of  those  of  the  constituents. 
Mixed  crystal  formation  and  compound  formation  can 
occur  between  the  same  constituents ;  with  the  system 
MgS04,7H20-ZnS04,7H20,  however,  the  compounds 
Mg2Zn(S04)3,21H20  and  MgZn(S04)2,14H20,  as  sup¬ 
posed  by  Hollmann  (A.,  1901,  ii,  436),  are  not  formed, 
for  both  the  specific  gravity  and  the  refractive  index 
of  the  mixed  crystals  vary  continuously  with  com¬ 
position,  and,  further,  consideration  of  the  lattices 
of  the  constituents  and  of  the  mixed  crystals  shows 
that  such  compounds  are  impossible.  S.  J.  Gregg. 

Effect  of  temperature  on  the  crystal  structure 
of  calcite.  C.  Tsuboi  (Proc.  Imp.  Acad.  Tokyo, 
1927,  3,  17 — 18). — A  preliminary  account  is  given  of 
the  effect  of  temperature  in  altering  the  mean  relative' 
positions  of  the  atoms  in  a  crystal  of  calcite.  The 
value  of  the  parameter,  <£,  defining  the  positions  of 
the  oxygen  atoms  at  the  ordinary  temperature  is  0-25, 
and  this  value  decreases  as  the  temperature  is  raised. 

W.  E.  Dowwey. 

Crystal  structure  of  hexamminecobaltic  iodide 
[Co(NH3)g]I3.  R.  W.  G.  Wyckofy  and  T.  P. 
McCutcheon  (Amer.  J.  Sci.,  1927,  [v],  13,  223 — 233). 
— From  powder  and  Laue  photographs  of  crystals  of 
[Go(NH3)0]I3,  it  appears  that  the  correct  structure  is 
Co  at  46,  I  at  4c  and  8e,  N  at  24a,  with  «=about 
0-20.  The  length  of  the  edge  of  the  unit  cube  con¬ 
taining  these  four  molecules  is  10-88  A. 

C.  J.  Smithells. 

Crystal  structure  of  selenides  of  beryllium, 
zinc,  cadmium,  and  mercury,  and  determin¬ 
ation  of  lattice  constants.  W.  Zachakiasen  (Z. 
physikal.  Chem.,  1926,  124,  436— =148).— The  crystals 
of  beryllium,  zinc,  and  mercuric  selenides  are  of  the 
zinc-blende  type,  and  the  lengths  of  the  edges  of  the 
elementary  cubes  in  A.  are  5-129±0-004,  5-661  ±0-003, 
and  6-068±0-004,  respectively.  Cadmium  selenide 
crystals  are  of  the  wurtzite  type,  and  the  lattice 
dimensions  are  a=4-30±0-01  and  c=7-01±0-02.  A 
method  of  determining  the  limits  of  error  in  deter¬ 
minations  of  lattice  constants  by  Wyckoff’s  method 
is  worked  out.  R.  Cuthill. 

Lattice-structure  and  electrical  conductivity  in 
the  mixed-crystal  series  gold-copper,  palladium- 
copper,  and  platinum-copper.  C.  H.  Johanssoh 
and  J.  O.  Linde  (Ann.  Physik,  1927,  [iv],  82,  449 — 
478;  cf.  A.,  1926,  112). — -The  correlation  between 
maxima  in  the  conductivity-composition  curves  in 
mixed-crystal  series  and  the  appearance  of  super¬ 
imposed  structure  effects  in  the  X-ray  study  of  the 
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alloys  have  been  fully  confirmed.  Alternate  heating 
and  cooling  hasten  the  appearance  of  regular  orient¬ 
ation  in  the  gold-copper  series.  In  the  palladium- 
copper  system,  alloys  richer  in  palladium  than  50  at-  % 
exhibit  poor  conductivity  together  with  a  face-centred 
cubic  lattice  free  from  superimposed  structure  effects. 
Tempered  alloys  containing  up  to  about  25  at.-% 
of  palladium  are  good  conductors  and  show  evidence 
of  structure  superimposed  on  the  face-centred  cubic 
lattico.  Within  the  range  38 — 50  at.-%,  the  con¬ 
ductivity  is  high  and  the  body-centred  cubic  lattice 
shows  the  superimposed  structure.  On  the  other  hand, 
alloys  quickly  cooled  from  the  in.  p.  show  poor  con¬ 
ductivity  and  ill-defined  crystal  structure.  The 
absence  of  the  body-centred  lattice  at  concentrations 
higher  in  palladium  than  50  at.-%  is  said  to  be  due 
to  the  inability  of  palladium  atoms  to  replace  copper 
atoms  in  this  lattice.  Hojendahl’s  views  on  electrical 
conductivity  in  alloys  indicate  that  a  lattice  lacking 
in  continuous  lines  or  planes  of  similar  atoms  will 
exhibit  poor  conductivity,  and  the  present  work 
provides  support  for  the  idea.  The  system  copper- 
platinum  exhibits  a  face-centred  cubic  lattice  with 
superimposed  structure  accompanied  by  high  conduc¬ 
tivity  in  the  neighbourhood  of  25  at.-%  of  platinum. 
In  the  region  40 — 50  at.-%,  a  trigonal  phase  appears 
with  a  maximum  in  the  conductivity-composition 
curve  at  ICu :  IPt.  From  about  60  at.-%,  the 
lattice  is  a  face-centred  cube  with  the  conductivity 
decreasing  as  the  proportion  of  platinum  increases. 
The  quickly- cooled  alloys  show  no  superimposed 
structure  and  the  conductivity  falls  to  a  relatively 
low  minimum  in  the  region  50 — 70  at.-%.  The 
trigonal  phase  is  discussed  in  some  detail. 

R.  A.  Morton. 

X-Ray  patterns  of  irmllite  and  sillimanite. 
J.  F.  Hyslop  and  H.  P.  Rooksby. — See  B.,  1927,  219 . 


X-Ray  analysis  of  clays.  L,  B.  Strutinski. — 
See  B.,  1927,  219. 


Analytical  interpretation  of  the  X'-ray  spectra 
of  fatty  acids  and  their  mixtures.  J.  J.  Trillat 
(Compt.  rend.,  1927,  184,  812—814;  cf.  A.,  1926, 
890). — Variations  previously  recorded  in  the  X-ray 
spectra  of  pure  fatty  acids  are  due  to  the  method  of 
preparation  of  the  specimen  rather  than  to  the  presence 
of  impurities.  Orientation  by  fusion  or  evaporation 
of  alcoholic  solutions  gives  consistent  results.  The 
spectra  of  mixtures  of  two  fatty  acids  consist  usually 
of  faint  rays,  and  depend  on  the  method  of  preparation 
of  the  specimen  and  on  the  proportion  and  difference 
mm.  p.  of  the  constituents.  Separate  spectra  of  the 
constituents  are  not  obtained  if  the  acids  contain 
almost  the  same  number  of  carbon  atoms,  except  when 
traces  of  an  impurity  lower  the  m.  p.  of  the  mixture 
and  promote  their  simultaneous  orientation.  With 
triglycerides,  this  has  been  used  for  detection  of  mar¬ 
garine  in  butter.  The  positions  of  the  rays  cannot  be 
etermined  from  the  proportions  of  the  constituents, 
and  the  use  of  thin  lead  sheets  is  preferable  to  that  of 
g  ass  for  mounting  in  their  qualitative  determination. 

J.  Grant. 


A-«ay  investigation  of  optically  anomalous 
rystals  of  racemic  potassium  chlorosulpho- 
aeetate.  W.  G.  Burgers  (Proc.  Roy.  Soc,,  1927, 


A,  114,  222 — 229). — Jaegers  view  (A.,  1925,  ii,  948), 
that  the  apparently  orthorhombic  crystals  of  racemic 
potassium  chlorosulphoaeetate  are  really  twins  pro¬ 
duced  by  almost  perpendicular  crossing  of  monoelinie 
lamellse,  has  been  tested  by  an  X-ray  investigation 
of  the  crystals.  The  crystals  used  were  either  the 
same  as  those  employed  by  Jaeger  or  had  been  grown 
under  similar  conditions,  i.e.,  from  aqueous  solutions 
containing  potassium  bromide  or  chloride.  A  number 
of  oscillation  photographs  about  different  crystall¬ 
ographic  directions  were  taken,  and  the  results  indic¬ 
ated  that  the  crystals  are  truly  orthorhombic,  and 
that  the  irregularities  of  their  habit  must  be  caused 
by  a  slight  difference  in  orientation  of  successively 
crystallised  layers.  The  dimensions  of  the  unit  cell, 
which  contains  eight  groups 

[CHC1(S08K)-C02K,1-5H20],  are  u=8*58,  6=8-60, 
c=23-76  A.  The  halvings  correspond  with  the  space- 
group  Qu,  the  underlying  lattice  being  the  simple 
orthorhombic  lattice  P0.  It  is  probable  that  the 
optical  anomalies  of  the  investigated  crystals  can  be 
explained  by  the  presence  of  internal  strains,  and  that 
the  presence  of  alkali  halides  in  the  mother-liquor 
was,  directly  or  indirectly,  the  cause  of  strained 
lamellar  growth.  L.  L.  Bircumshaw. 

Space-lattice  of  i-erythritol.  N.  Schonfeldt, 
K.  Herrmann,  and  O.  Hassel  (Z.  physikal.  Chem,, 
1926,  124,  305—317;  cf.  Burgers,  A.,"  1926,  339).— 
The  X-ray  diagram  of  i-erythritol  shows  that  the  unit 
cell  is  space-centred,  has  a  volume  of  1116-72  xlO-34 
cm.3,  and  contains  eight  molecules. 
The  molecules  are  symmetrical  with 
respect  to  a  centre  of  inversion.  Thus 
both  the  active  and  the  meso  forms  have 
the  space  formula  (I),  but  in  the  active 
form  the  -CH2-OH  groups  lie  in  front  of 
the  plane  of  the  paper,  whilst  in  the  meso 
form  the  lower  one  lies  behind  it.  R.  Cpthill. 

Structure  of  soil  colloids.  J.  Duclaux  (2me. 
Cons.  Chim.  Inst.  Intern.  Chim.  Solvay,  1926,  91 — 
123). — Both  cellulose  nitrate  and  cellulose  films  have 
the  properties  of  a  uniaxial  crystal  cut  perpendicular 
to  its  axis;  whatever  be  the  conditions  under  which 
the  film  is  formed,  the  birefringence  remains  constant. 
It  is  concluded  that  cellulose  in  a  normal  condition 
can  be  likened  to  a  uniaxial  crystal  and  that  the 
biaxial  varieties  are  oriented.  Work  on  the  birefring¬ 
ence  and  X-ray  investigations  of  nematic  soil  colloids 
is  discussed.  Chemical  Abstracts. 

Recrystallisation  centres  in  metals.  A.  E. 
van  Akkel  and  P.  Kof.ts  (Z.  Physik,  1927,  41,  701 — 
707). — It  is  shown  that  the  number  of  crystals  of 
y-iron  in  mechanically  deformed  strips  of  steel  is 
approximately  proportional  to  the  number  of  crystals 
of  a-iron  in  the  undeformed  strips.  R.  W.  Runt, 

Mat thies sen’s  rule.  W.  Geiss  and  J.  A.  M.  VAN 
Liempt  (Z.  Physik,  1927,  41,  867 — 871). — The 
temperature  coefficients  of  resistance  of  cold-wrought 
pure  tungsten,  molydenum,  nickel,  and  platinum  have 
been  compared  with  those  of  samples  of  the  metals 
treated  in  various  ways.  Although  the  specific 
resistance  of  each  group  of  samples  varies  considerably, 
Matthies sen’s  rule  (Ann.  Physik,  1864, 122,  47)  that 
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the  product  of  the  specific  resistance  and  the  mean 
temperature  coefficient  of  resistance  is  a  constant 
has  been  verified  for  these  metals.  R.  W.  Lunt. 

Electrical  properties  of  some  metallic  com¬ 
pounds.  H.  AndrIs  (Compt.  rend.,  1927,  184, 
741 — 742). — Compounds  of  silver  with  sulphur  or 

phosphorus  will  absorb  a  further  quantity  of  these 
elements,  in  the  fused  state,  at  low  temperatures. 
Their  electrical  resistances  then  decrease  regularly 
with  rise  of  temperature,  particularly  when  sulphur  is 
present,  within  limits  which  vary  according  to  the 
sample.  Direct  current  slowly  displaces  the  silver, 
but  alternating  current  at  low  temperatures  has  no 
apparent  effect.  J.  Crant. 

Conduction  of  electricity  by  heavy  metal 
sulphides.  C.  Tubandt  and  M.  Haedicke  (Z. 
anorg.  Chem.,  1927, 160,  297 — 317). — At  temperatures 
between  200°  and  300°,  compressed  cylinders  of  black 
antimony  trisulphide,  lead  sulphide,  stannic  sulphide, 
and  molybdenum  disulphide  behave  as  purely  metallic 
conductors.  Cadmium  sulphide  is  a  non-conductor 
up  to  250°,  above  which  temperature  it  becomes  a 
metallic  conductor,  its  conductivity  increasing  rapidly 
with  rise  of  temperature.  Red  antimony  sulphide 
and  yellow  arsenic  sulphide  remain  non-conductors 
below  their  transformation  and  m.  p.,  respectively. 
Silver  sulphide  and  cuprous  sulphide  are  therefore 
the  only  electrolytic  and  mixed  conductors  (in  the 
p- modifications)  among  the  heavy  metal  sulphides. 
The  double  sulphides  of  silver  with  arsenic  and 
antimony  sulphides  behave,  like  a.  silver  sulphide, 
as  purely  electrolytic  conductors  in  which  the  arsenic 
and  antimony  sulphides  are  inert  constituents,  only 
the  silver  ion  migrating  under  the  influence  of  the 
current,  A.  R.  Powell. 

Dependence  of  surface  tension  on  electric 
charge.  O.  Ruff,  G.  Niese,  and  F.  Thomas  (Ann. 
Physik,  1927,  [iv],  82,  618— 626).— The  relation 
between  the  surface  tension  on  a  spherical  droplet  of  a 
conducting  material  and  the  density  of  the  electrical 
charge  has  been  investigated.  The  equation  a'=a— 
rtp£2—  p/2p7t  (s  is  the  density  of  the  charge  in  e.s.u.,  a 
is  the  normal  surface  tension,  a  that  of  the  charged 
droplet,  p  the  radius)  is  deduced  and  confirmed 
experimentally  for  mercury.  R.  A.  Morton. 

Behaviour  of  drops  and  drop-electrodes  in 
high  electrical  fields.  O.  Ruff,  G.  Niese,  and  F. 
Thomas  (Ann.  Physik,  1927,  [iv],  82,  631—638).— 
The  behaviour  of  drops  of  a  variety  of  organic  and 
inorganic  materials  in  electric  fields  of  high  intensity 
has  been  investigated  with  respect  to  atomisation, 
brush  discharge,  phosphorescence  induced  when  the 
particles  fall  into  liquid  air,  viscosity,  and  surface 
tension.  Atomisation  occurs  with  a  field  of  20,000 
volts  in  all  the  liquids  tested  except  fused  metallic 
elements  and  alloys.  Liquids  exhibiting  low  values 
for  viscosity  and  surface  tension  are  readily  converted 
into  sprays.  The  charge  has  only  a  small  effect  on 
the  surface  tension.  The  brush  discharge  observed 
at  the  orifice  of  the  capillary  is  especially  marked 
for  glycerol,  wax,  fatty  oils,  phenanthrene,  phenyl 
salicylate,  and  dextrin  solution.  The  phosphorescence 
excited  when  the  charged  particles  fall  into  liquid 


air  is  very  marked  for  diphenylamine,  ethyl  benzoate, 
gelatin  solution,  paraffin  oil,  and  glycerol  The 
sodium  and  potassium  eutectic  exhibits  a  bright 
yellow  glow  as  the  droplets  fall  in  an  atmosphere  of 
hydrogen  at  pressures  below  one  atmosphere. 

R.  A.  Morton. 

Unipolarity  of  lead  sulphide.  H.  Luke 
(Physikal.  Z.,  1927,  28,  213 — 221). — Thieme’s  observ¬ 
ation  (ibid.,  1916,  17,  615)  that  etched  or  roughened 
metals  and  crystalline  alloys  show  unipolarity  is 
denied.  The  compressed  powder  of  crystalline  lead 
sulphide  behaves  similarly  to  the  crystal.  Heating 
does  not  affect  the  unipolarity  of  large  crystals,  but 
increases  the  unipolarity  of  the  compressed  powder. 
Chemically-prepared  lead  sulphide  shows  no  uni¬ 
polarity,  but  heating  at  150°  or  outgassing  in  a 
vacuum  confers  unipolarity  on  the  resulting  material. 
Heating  at  600°  causes  the  unipolarity  to  be  reversed. 
The  removal  of  moisture  and  gas  from  the  compressed 
powder  increases  the  unipolarity.  W.  E.  Downey. 

Transverse  thermo-electric  effect  in  metal 
crystals.  P.  W.  Bridgman  (Proc.  Nat.  Acad.  Sci., 
1927,  13,  46—50). 

Magnetic  properties  of  various  substances. 
S.  Berkman  and,  H.  Zocher  (Z.  physikal.  Chem., 
1926,  124,  318 — 326). — The  magnetic  susceptibilities 
of  a  number  of  dyes  and  metallic  oxides  and  salts 
have  been  determined  by  measuring  the  force  exerted 
upon  them  in  a  non-uniform  magnetic  field. 

R.  CUTHILL. 

Calculation  of  magnetic  susceptibility  of 
sodium  chloride  from  data  on  intensities  of 
A-ray  reflexions.  E.  S.  Bieler  (Trans.  Roy.  Soc. 
Canada,  1926,  [iii],  20,  III,  489— 495).— A  method  of 
calculating  the  susceptibility  of  a  diamagnetic  atom 
from  the  electron  distribution  curve  is  described. 
The  values  calculated  from  available  data  for  sodium 
chloride  are  rather  larger  than  the  experimental 
values,  but  the  agreement  is  such  as  to  justify  the 
calculation  of  electron  distribution  from  -X-ray 
reflexion  data.  R-  Cu thill. 

Measurement  of  resolving  power  of  photo¬ 
graphic  materials.  O.  Sandvik  (J .  Opt.  Soc. 
Amer.,  1927,  14,  169—177,  and  Z.  wiss.  Phot.,  1927, 
24,  336— 347).— Resolving  power,  as  determined  by 
the  parallel  line  method,  decreases  linearly  with  the 
logarithm  of  the  ratio  width  of  line /width  of  space. 

L.  F.  Gilbert. 

Extinction  coefficient  measurements  with 
diverging  light.  D.  S.  Vellars  (J.  Opt.  Soc.  Amer., 
1927, 14,  29 — 32). — The  divergence  of  the  light  beam 
from  a  monochromator  slit  introduces  less  than  0-6% 
error  in  extinction  coefficient  measurements  if  the 
ratio  of  the  total  light  transmitted  rather  than  the 
ratio  of  the  intensities  is  used  in  the  calculations. 
The  use,  in  photo-chemical  work,  of  parallel  light, 
produced  at  the  expense  of  intensity,  is  therefore  often 
unnecessary.  L.  F.  Gilbert. 

Preparation  and  optical  properties  of  calcium 
hydroxide  crystals.  F.  W.  Ashton  and  R. 
Wilson  (Amer.  J.  Sci.,  1927,  [v],  13,  209—218).— 
Calcium  hydroxide  crystals  obtained  by  various 
methods,  which  are  described,  show  the  same  crystal 
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form  and  refractive  indices.  The  crystals  belong  to 
the  hexagonal  system  and  occur  as  short  hexagonal 
prisms  or  plates  with  perfect  cleavage  parallel  to 
the  (0001)  face.  The  refractive  indices  are  <j== 
l-574ffi0-003,  e=To45i;0-003  for  sodium  light. 
Birefraction  is  0-029;  tff  2-230 ±0-005 ;  interference 
figure  is  uniaxial  negative.  The  lattice  constants 
are  a0=3-579,  e0=5-028  A. ;  the  unit  cell  contains  one 
molecule.  C.  J.  Smithells. 

Specific  heats  of  a  highly-cooled  non-condensed 
phase.  J.  E.  Verschaffelt  (Compt.  rend.,  1927, 
184,  603 — 604). — The  author  disagrees  with  the 
assumptions  of  Perrakis  (this  vol.,  101 ;  de  Kolosovski, 
ibid.,  301).  J.  Grant. 

Limiting  value  of  latent  heat  of  vaporisation  at 
the  absolute  zero.  J.  J.  Van  Laar  (J.  Chim.  phys., 
1927,  24,  115 — 119). — The  latent  heat  of  vaporisation 
does  not  tend  to  zero  at  the  absolute  zero  of  temper¬ 
ature,  as  stated  by  de  Kolosovski  (A.,  1926,  1198). 
The  internal  latent  heat  comprises  two  terms,  the 
thermal  energy  and  the  potential  energy ;  according  to 
Nernst’s  heat  theorem,  the  thermal  energy  may 
become  zero  at  0°  Abs.,  but  the  potential  energy, 
which  is  represented  by  a  term  of  the  form  ajv, 
could  only  do  so  if  the  volume  v  of  the  liquid  were  to 
vanish.  Onnes  has  shown  experimentally  that  the 
latent  heat  of  helium  reaches  a  minimum  at  1-5°  Abs. 
and  then  increases  with  falling  temperature,  which 
is  explained  by  the  variation  (with  temperature)  of  the 
constants  a  and  b  of  the  equation  of  state ;  b  increases 
with  falling  temperature,  but  a  reaches  a  maximum  at 
a  very  low  temperature  and  then  decreases,  reaching 
a  limiting  value  at  0°  Abs.  Contrary  to  de  Kolosovski’s 
assertion,  Kirchoff’s  law  for  the  variation  of  latent 
heat  with  temperature  holds  at  very  low  temperatures. 

S.  J.  Gregg. 

Thermal  decomposition  of  nitrosyl  chloride. 
H.  A.  Taylor  and  R.  R.  Denslow  (J.  Physical  Chem., 
1927,  31,  374—382;  cf.  Trautz  and  Gerwig,  A., 
1925,  ii,  878). — The  decomposition  of  nitrosyl  chloride 
has  been  investigated  between  700°  and  900°  by  a 
dynamic  method  in  which  the  rapidity  of  the  reverse 
reaction  was  overcome  by  an  increased  rate  of  flow 
of  the  gas,  by  diluting  with  nitrogen.  The  effect 
of  an  increased  surface  (quartz)  was  negligible,  and 
the  temperature  coefficient  and  energy  of  activation 
apparently  have  the  values  1-025  and  6000  g.-cal., 
respectively.  On  the  radiation  theory,  this  energy 
of  activation  at  the  temperatures  employed  corre¬ 
sponds  with  a  wave-length  of  4-769  jj.,  which  does  not 
correspond  with  any  known  absorption  band  in  the 
spectrum  of  nitrosyl  chloride.  L.  S.  Theobald. 

Thermal  conductivity  of  carbon  dioxide.  H. 
Gregory  and  S.  Marshall  (Proc.  Roy.  Soc.,  1927, 
A,  114,  354 — 366), — The  discrepancies  in  the  absolute 
values  of  the  thermal  conductivity  of  carbon  dioxide, 
as  determined  by  various  observers  either  by  the 
cooling-thermometer  method  or  the  hot-wire  method, 
are  probably  due  to  the  practice  of  attempting  to 
eliminate  convection  losses  by  reducing  the  pressure. 
>-uch  a  procedure  is  justified  only  if  the  reduction  of 
piessure  is  not  carried  beyond  the  point  at  which  the 
m.e!/n  ee  P,ath  .  the  molecules  becomes  comparable 
Mith  the  dimensions  of  the  containing  vessel.  The 


apparatus  used  in  the  present  investigation  is  a 
modification  of  that  described  by  Gregory  and  Archer 
(A.,  1926,  231),  using  a  vertical  instead  of  a  horizontal 
system  of  tubes,  and  taking  every  precaution  to 
eliminate  convective  losses.  Six  series  of  readings 
were  taken,  corresponding  with  six  wire  temperatures 
varying  from  8-908  to  25-147°,  the  thermostat  temper¬ 
ature  being  maintained  at  0°.  By  plotting  the  values 
of  the  absolute  thermal  conductivity  against  the 
corresponding  mean  gas  temperatures,  it  is  found 
by  extrapolation  that  the  value  at  0°  is  3-604  X  Kb5 
g.-cal.  cm.-1  sec.-1  deg.-1  The  temperature  coefficient 
of  thermal  conductivity  in  this  region,  deduced  from 
the  slope  of  the  curve,  is  0-0027.  L.  L.  Bircumshaw. 

Heat  conductivity  of  gases.  S.  Weber  (Ann. 
Physik,  1927,  [iv],  82,  479 — 503). — Further  refine¬ 
ments  have  been  introduced  into  the  improved 
Schleiermacher  method.  The  new  measurements 
result  in  a  value  of  573-8 — 574-2  X  10'7  for  the  absolute 
heat  conductivity  of  atmospheric  air  at  0° ;  the 
earlier  value  was  568-0  x  10-7.  For  neon,  the  new 
value  is  1104  xlO-7,  the  old  was  1089  xlO-7;  for 
carbon  dioxide,  the  corresponding  values  are  343-1 X 
10-7  and  339-3  X 10-7.  The  source  of  this  discrepancy 
of  about  1%  has  not  been  traced.  R.  A.  Morton. 

Uncondensed  systems  at  low  temperatures. 
N.  Perrakis  (J.  Chim.  phys.,  1927,  24,  169 — 172). — 
It  is  demonstrated  thermodynamically  that  the 
molecular  heat  of  any  gas  at  a  sufficiently  low  temper¬ 
ature  becomes  identical  with  that  of  a  monatomic 
gas,  thus  confirming  Eucken’s  data  for  the  specific 
heat  of  hydrogen  at  low  temperatures  (A.,  1912,  ii, 
232).  H.  F.  Gillbe. 

Density  of  water  vapour.  T.  Shirai  (Bull. 
Chem.  Soc.  Japan,  1927,  2,  37 — 40). — A  sealed  bulb 
containing  a  weighed  quantity  of  water  was  broken  by 
electrical  heating,  thus  releasing  its  contents  into 
the  enlarged  top  of  a  barometer  tube,  on  which  the 
pressure  was  read.  The  mol.  wt.  of  water  so  obtained 
never  deviated  by  more  than  0-3%  from  the  theoretical 
value  for  unassociated  water  molecules,  over  the 
range  80 — 140°.  S.  J.  Gregg. 

Simple  proof  of  the  failure  of  Dalton’s  law  for 
real  gases.  M.  Jakob  (Z.  Physik,  1927,  41,  737 — 

738). — It  is  shown  that  Dalton’s  law  of  partial 
pressures  does  not  apply  to  gases  for  which  pv  is  not 
constant  with  increasing  p.  W.  E.  Downey. 

Pressure  effect  on  mixing  gases.  M.  Jakob 
(Z.  Physik,  1927,  41,  739 — 742). — From  the  measure¬ 
ments  of  the  isotherms  of  helium,  neon,  and  helium- 
neon  mixtures  by  Holborn  and  Otto  (A.,  1925,  ii, 
851),  it  is  deducible  that  when  helium  and  neon,  both 
at  the  same  pressure,  are  mixed,  under  constant 
volume  and  isothermal  conditions,  a  comparatively 
large  pressure  alteration  is  to  be  expected. 

W.  E.  Downey. 

Vapour  pressure  of  liquid  oxygen  and  nitrogen. 
B.  F.  Dodge  and  H.  N.  Davis  (J.  Amer.  Chem.  Soc., 
1927,  49,  610 — 620). — The  vapour  pressure  of  oxygen 
is  given  by  logI0  p(atm.)  =  —  372-808/J7+4T8939— 
0-0006195T,  or,  less  accurately,  log10  —366-523/ 
T+4-06295;  that  of  nitrogen  is  given  by  log30  p= 
—  316-824/2T-j-4-47582— 0-007 1701  T-f-2-940  X 10 -5T2, 
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or  log10  p—  —  304-494/J,+  3-93352.  The  simpler  rela¬ 
tions  hold  remarkably  well  over  a  very  large  pressure 
range  up  to  the  critical  point.  S.  K.  Tweedy. 

Vapour  pressures  of  hydrogen  cyanide.  H. 
Sinozaki,  R.  Haba,  and  S.  Mitsukuri  (Tech.  Repts. 
Tohokulmp,  Univ.,  1927,  6,  157 — 167). — An  accurate 
method  of  determining  the  vapour  pressures  of  liquid 
and  solid  hydrogen  cyanide  is  described.  Vapour- 
pressure  equations  derived  from  measurements  made 
between  187-09°  and  319-30°  Ahs.  have  been  calculated 
and  the  following  constants  deduced  :  m.  p.  — 13°± 
0*1°,  heat  of  fusion  1942  g.-cal./mol.,  heat  of  sublim¬ 
ation  at  a  number  of  temperatures  including  the 
value  8768  g.-cal./mol.  at  the  m.  p,,  heat  of  vaporis¬ 
ation  at  a  number  of  temperatures  including  the 
value  6484  g.-cal./mol.  at  the  b.  p.  25*8°,  the  chemical 
constant  3-58.  M.  S.  Burr. 

Van  der  Waals’  equation  at  the  critical  point. 
V.  Kirejev  (Z.  Elcktrochem.,  1927,  33,  91—94).— 
Theoretical.  The  ordinary  solution  of  van  der 
Waals’  equation  at  the  critical  point  leads  to  three 
values  of  the  constant  a  in  terms  of  the  critical 
constants  and,  on  substituting  experimental  critical 
data,  these  values  are  usually  notably  divergent. 
The  value  a~21R2T02jMpe  and  the  corresponding 
value  b=RT(jSps  give  best  agreement  when  sub¬ 
stituted  in  van  der  Waals’  equation  at  the  critical 
point.  Moreover,  such  values  of  a  for  various 
substances  give  values  of  (pc-f-k)^,  where  kc~ajvc 2, 
which  agree  with  the  corresponding  values  of 
Tcvt{dpjdl%  obtained  from  independent  data  for 
(dpfdT)c  previously  calculated  (A.,  1926,  1088). 
Hence,  kc~Ba2pe,  where  a=3i?T(./8pcrc;  if  «  has 
its  mean  value,  T42,  for  normal  substances,  ke—Q-lpe 
instead  of  the  usual  relation  kc=^Zpc.  Tiro  reduced 
equation  of  state  then  becomes  ;  [7r+3(a/</>)2][3(</>/a)  — 
13=80,  which  is  converted  into  the  usual  reduced 
van  der  Waals  equation  when  a=l. 

H.  J.  T.  Ellingham. 

Compressibility  isotherms  of  hydrogen,  nitro¬ 
gen,  and  mixtures  of  these  gases  at  0°  and 
pressures  to  1000  atm,  E.  P.  Bartlett  (J.  Amer. 
Chem.  Soc.,  1927,  49,  687 — 701). — The  observed 
compressibilities  of  hydrogen  and  nitrogen  agree 
with  those  found  by  Verschoyle  (A.,  1926,  894) ;  they 
are  slightly  lower  (0-5— 0-7%)  than  Amagat’s  values 
at  low  pressures,  but  for  nitrogen  agree  closely  with 
his  values  at  high  pressures  (800 — 1000  atm.).  The 
compressibility  of  a  mixture  of  the  gases  is  not  a 
linear  function  of  the  composition.  Empirical  relation¬ 
ships  are  deduced.  The  normal  density  of  hydrogen 
is  0-08982  g.  per  litre.  S.  K.  Tweedy. 

Molecular  association  in  the  liquid  state. 
K.  M.  Stakhorsky  (J.  Chim.  phys.,  1927,  24,  204 — 
208). — The  degree  of  association  of  a  number  of 
liquids  at  various  temperatures  has  been  calculated 
from  existing  surface  tension  data,  and  is  shown 
to  decrease  with  increase  of  temperature  and  with 
increase  of  mol.  wt.  If  the  degree  of  association 
of  water  he  calculated  by  the  same  method,  an 
abnormally  high  value  is  obtained  at  low  temperatures, 
owing  to  the  anomalous  variation  of  density  with 
temperature  in  the  neighbourhood  of  4°. 

H,  F.  Gillbe. 


Molecular  states  of  liquids.  E.  Gapone 
(Ukraine  Chem.  J.,  1926,  2,  321 — 329). — Various 
formula!  for  the  calculation  of  the  internal  com¬ 
pression  of  liquids  are  given  and  it  is  concluded  that 
the  equation,  P(Mv)m ,  T,— 0-113,  where  P  is  the 
internal  compression,  represents  the  facts  best.  It 
is  found  that  the  internal  compression  (112-3)  of 
chlorobenzene  is  approximately  equal  to  that  of 
dimethylaniline  (115-2),  whence  the  above  constant 
is  calculated.  It  is  concluded  that  there  is  no 
evidence  for  supposing  that  there  is  greater  internal 
pressure  in  liquids  the  molecules  of  which  are  associated 
than  in  those  the  molecules  of  which  are  not. 

E.  Rothstein. 

Measurement  of  surface  tension,  N.  E.  Dorsey 
(U.S.  Bur.  Standards  Sci.  Paper  540,  1926,  21,  563— 
595). — Seventeen  of  the  more  important  methods 
of  measuring  surface  tension  are  described,  the  most 
frequent  sources  of  error  considered,  and  methods 
whereby  they  may  be  avoided  described  in  detail. 
The  working  equations  applicable  to  each  method 
are  given,  and  a  number  of  inaccuracies  in  the  liter¬ 
ature  are  pointed  out.  H.  F.  Gillbe. 

Surface  tension  of  solids.  N.  K.  Adam  (Phil. 
Mag.,  1927,  [vii],  3,  863— 864).— It  is  shown  that  the 
assumption  made  by  Antonov  (A.,  1926,  671),  that 
the  surface  tension  of  a  solid  is  the  same  as  that  of  a 
liquid  which  neither  rises  nor  falls  in  a  capillary 
tube  made  of  the  solid,  is  incorrect  and  that  the 
quantity  responsible  for  the  condition  of  equilibrium 
is  the  work  of  adhesion  of  the  liquid  to  the  solid. 
It  is  thought  to  be  improbable  that  any  relationship 
can  exist  between  this  quantity  and  the  surface 
tension  of  a  solid.  A.  E.  Mitchell. 

Variation  of  logarithmic  decrement  with 
amplitude  and  viscosity  of  certain  metals.  TV. 
G.  Sub rahman iam  (Phil.  Mag.,  1927,  [vii],  3,  854 — 
857;  cf.  ibid.,  1926,  [vii],  1,  1074).— Determinations 
of  the  viscosities  of  a  number  of  metals  from  measure¬ 
ments  of  the  logarithmic  decrements  of  the  amplitudes 
of  vibration  when  wires  are  vibrating  in  states  of 
maximum  torsional  elasticity,  indicate  that  the 
coefficient  of  most  metals  is  of  the  order  108  poises. 
This  value  is  in  agreement  with  that  obtained  by 
Iokibe  and  Sakai  (ibid.,  1921,  [vi],  42,  397),  but  is 
very  different  from  those  obtained  by  other  observers. 

A.  E.  Mitchell. 

Viscosity  of  ether  at  low  temperatures.  E.  H. 
Archibald  and  W.  Ure  (J.C.S.,  1927,  610 — 614;  cf. 
A.,  1924,  i,  493). — Measurements  have  been  made  of 
the  viscosity  of  ethyl  ether  over  a  temperature  range 
of  0°  to  —110°.  The  temperature  coefficient  of  the 
viscosity  increases  rapidly,  as  the  temperature  falls, 
from  0-99  between  0°  and  —10°  to  3-24  between  —100° 
and  -110°.  M.  S.  Burr. 

Diffusion  in  solutions.  E.  Ullmann  (Z.  Physik, 
1927,  41,  301—317).  — Furth’s  micro-method  for 
the  determination  of  the  velocity  of  diffusion  in 
solutions  has  been  improved  so  that  diffusion  coeffi¬ 
cients  of  coloured  solution  can  he  obtained  within 
6%.  Measurements  on  solutions  of  neutral-red  and 
trypanon-red  show  that  the  coefficient  of  diffusion 
varies  with  the  concentration  in  agreement  with 
Fields  law,  the  values  given  for  infinite  dilution  being 
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4-2  X  10~6  and  3-5  X 10'6.  The  size  of  the  particles 
has  been  calculated  from  Einstein’s  equation  (Ann. 
Physik,  1905,  [iv],  17,  549—560).  For  potassium 
permanganate  solution,  Fick’s  law  has  been  found  to 
hold  for  concentrations  up  to  1  or  2%.  The  coefficient 
of  diffusion  for  infinite  dilution  is  15-2  X  10~6,  in 
good  agreement  with  the  value  15-9  X  10~6  calculated 
from  Nernst’s  diffusion  equation.  Data  obtained  for 
solutions  of  ferric  saccharate  are  employed  to  derive 
an  expression  for  diffusion  in  concentrated  solutions, 
according  to  which  it  appears  that  the  rate  of  diffusion 
is  not  proportional  to  tne  gradient  of  the  concentration. 
The  rate  of  diffusion  is  given  within  10%  by  the  first 
two  terms  of  an  exponential  series  in  which  the 
coefficients  are  themselves  functions  of  the  con¬ 
centration.  R.  W.  Lunt. 

Pressure  of  gaseous  mixtures.  J.  E.  Lennard- 
Jones  (Nature,  1927,  119,  459). — Published  results 
show  that  the  pressure  of  a  gaseous  mixture  may  be 
greater  than  that  of  either  of  its  constituents,  even 
when  the  molecular  concentration  and  temperature 
are  in  all  cases  the  same.  Cohesive  forces  between 
molecules  tend  to  diminish  the  pressure,  whilst 
repulsive  forces  tend  to  increase  it ;  the  relationship 
of  the  effects  depends  on  the  temperature. 

A.  A.  Eldridge. 

Properties  of  mixtures  of  acetone  and  iso¬ 
propyl  alcohol.  G.  S.  Parks  and  C.  S.  Chaffee 
(J.  Physical  Chem.,  1927,  31,  439 — 447). — 1 The 
behaviour  of  this  system  departs  markedly  from  the 
ideal.  Mixing  is  accompanied  by  absorption  of  heat, 
amounting  to  387  g. -cal. /g. -mol.  in  the  case  of  the 
equimolar  mixture.  The  heats  of  mixing  were 
determined  at  20°,  and  densities  and  refractive 
indices  at  25°.  An  increase  in  volume,  on  the  average 
0-3%,  accompanies  the  mixing.  The  vapour  pressures 
observed  at  25°  and  the  partial  pressures  of  the 
components  of  the  various  mixtures  are  larger 
than  the  values  calculated  from  Raoult’s  law.  The 
viscosities  at  25°,  measured  in  an  Ostwald  viscosi¬ 
meter,  show  an  average  negative  deviation  of  34% 
from  the  values  given  by  the  cube-root  equation  of 
Kendall  (A.,  1920,  ii,  670).  The  results  indicate  that 
pure  isopropyl  alcohol  is  associated  to  some  extent, 
and  that  the  addition  of  acetone  causes  dissociation 
of  the  associated  molecules.  L.  S.  Theobald. 

Significance  of  dielectric  constant  of  a  mixture. 
H.  H.  Lowry  (J.  Franklin  Inst.,  1927,  203,  413 — 
439)  . — A  review  of  the  literature  showing  that  the 
dielectric  constant  of  a  mixture  cannot  in  general 

be  calculated  from  the  data  for  the  components. 

R.  A.  Morton. 

Systems  formed  by  certain  inorganic  com¬ 
pounds  with  liquid  sulphur  dioxide.  H.  T. 
Beach  and  P,  A.  Bond  (Proc.  Iowa  Acad.  Sci.,  1925, 
32,  328 — 329). — An  investigation  of  the  solubility 
relationships  of  carbon,  titanium,  and  tin  tetra¬ 
chlorides,  tin  tetrabromide,  and  tin  tetraiodide  with 
hquid  sulphur  dioxide.  Chemical  Abstracts. 

Pormulm  for  the  azeotropic  constants  for 
mixtures  of  alcohols  and  halogen  compounds. 

Beoat  (Compt.  rend.,  1927,  184,  816—818).— 
are  given  for  the  azeotropic  lowering  (A., 
1926,  1199)  in  the  case  of  mixtures  of  an  alcohol 


(methyl  alcohol,  ethyl  alcohol,  propyl  alcohol,  isobutyl- 
carbinol,  or  glycol)  with  one  of  a  number  of  organic 
halides.  In  general,  the  observed  and  calculated 
values  agree  for  the  mono-  but  not  for  the  di-halogen 
derivatives.  Trihalogen  compounds  agree  with  the 
formula,  except  in  the  case  of  methane  derivatives, 
which  evolve  heat  when  mixed  with  ethyl  alcohol. 
Carbon  tetrachloride  appears  to  be  normal. 

J.  Grant. 

Partial  molal  volumes  of  water  and  salt  in 
solutions  of  the  alkali  halides.  V.  K.  LaMer  and 
T.  H.  Gronwall  (J.  Physical  Chem.,  1927,  31, 
393 — 406). — A  method  for  the  calculation  of  the 
partial  molal  volumes  of  water,  dv/dn0,  and  of  a  salt, 
dvjdn,  where  n0  and  n  are  the  number  of  mols.  of 
water  and  salt,  respectively,  contained  in  a  volume  v 
of  solution,  from  density  determinations  is  described. 
Values  for  water  and  the  alkali  halides  at  0°,  25°,  and 
50°  have  been  calculated  from  the  equations  8vjdna= 
a0-j-a2m2-f a3m3-f-a4m4  and  dvjdn=  +6 
&3m3,  where  m  is  the  molality,  and  a0,  b0,  etc.  are  con¬ 
stants,  which  have  been  evaluated  from  the  density 
data  of  Baxter  and  Wallace  (A.,  1916,  ii,  219).  These 
values  are  tabulated  and  discussed.  The  density 
data  for  potassium  chloride  at  the  above  temperatures, 
and  for  rubidium  chloride  and  caesium  iodide  at  0°, 
may  be  sufficiently  in  error  to  account  for  certain 
irregularities,  but  the  values  for  the  remaining 
chlorides  are  mutually  consistent.  The  results,  and 
especially  the  effect  of  temperature,  are  discussed 
in  relation  to  the  theory  of  Webb  (A.,  1926,  1208). 

L.  S.  Theobald. 

A'-Ray  study  of  alloys  of  lead  and  thallium.  E. 
McMillan  and  L.  Pauling  (J.  Amer.  Chem.  Soc., 
1927,  49,  666 — 669). — X-Ray  powder  photographs 
of  a  series  of  lead-thallium  alloys  at  the  ordinary 
temperature  show  the  presence  of  two  solid  solutions, 
one  having  the  structure  of  lead  and  the  other  the  low- 
temperature  structure  of  thallium.  There  are  no 
indications  of  the  existence  of  the  compound  PbTl2 
(Lewkonja,  A.,  1907,  ii,  261).  S.  K.  Tweedy. 

Solubilities  and  densities  of  saturated  solutions 
of  sodium  and  potassium  halides  at  25°.  A.  F. 
Scott  and  W.  R.  Frazier  (J.  Physical  Chem.,  1927, 31, 
459 — 463 ;  cf.  Baxter  and  Wallace,  A.,  1916,  ii,  220).— 
The  densities  at  25°  and  solubilities  (g.  salt/100  g. 
water)  recorded  are :  sodium  chloride,  1-19796, 
26-406;  bromide,  1-54181,  48-61 ;  and  iodide,  1-91901, 
64-76;  potassium  chloride,  1-17786,  26-38;  bromide, 
1-37937,  40-57;  and  iodide,  1-72111  and  59-75. 

L.  S.  Theobald. 

Solubility.  X.  Solubility  relations  of  stannic 
iodide.  M.  E.  Dorfman  and  J.  H.  Hildebrand 
(J.  Amer.  Chem.  Soc.,  1927,  49,  729— 737).— The 
solubility  of  stannic  iodide  between  10°  and  40°  in 
nine  organic  solvents  and  in  sulphur  at  104°  and  130° 
is  recorded.  The  specific  volume  of  liquid  stannic 
iodide  between  145°  and  275°  is  given  by  u=0-2368(l  + 
0-00079i).  The  solubilities  in  these  solvents  and  in 
iodine  and  methylene  iodide  agree  well  with  the 
relative  internal  pressures  of  the  substances,  although 
there  is  no  strict  proportionality.  Ideal  solutions 
are  obtained  with  sulphur  and  with  iodine;  the 
heat  of  fusion  of  stannic  iodide  is  calculated  to  be 
4000  g. -cal. /mol.  S.  K.  Tweedy. 
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Solubilities  of  metallic  derivatives  of  nitroso- 
phenyUiydroxylamine.  A.  Pinkos  and  F.  Martin 
(J.  Chim.  phys.,  1927,  24,  83 — 102). — The  application 
of  potentiometric  and  conductivity  methods  is  com¬ 
plicated  by  the  tendency  of  the  compounds  to 
polymerise.  An  “  indirect  ”  colorimetric  method  is 
suggested  as  an  alternative.  Results  obtained  by  the 
conductivity  method  for  the  ammonium  and  potassium 
salts  are  recorded.  The  values  derived  for  are 
93-0  and  86-0,  respectively.  The  mobility  of  the 
nitrosophenylhydroxylamine  ion  deduced  from  the 
potassium  salt  is  2T3  and  from  the  ammonium  salt 
27-8,  the  divergence  being  explained  by  the  instability 
of  the  ammonium  salt.  S.  J.  Gregg. 

Solubilities  of  metallic  derivatives  of  nitroso- 
phenylhydroxylamine.  II.  A.  Pink  us  and  F. 
Martin  (J.  Chim.  phys.,  1927,  24,  137— 168).— The 
solubilities  of  the  nitrosophenylhydroxylamine  salts 
of  the  following  metals  have  been  determined  at  18°  by 
potentiometric,  colorimetric,  and  conductivity  methods 
(cf .  preceding  abstract) ;  the  results  are  in  g. -mol. /litre, 
and  are  the  mean  values  of  all  the  determinations 
made :  silver,  1-4  X 10*3 ;  mercurous,  <  6-6  X  10"7 ;  lead, 
T2xl(H;  copper,  1-1  XlO"5;  cadmium,  3-7  xl(H; 
bismuth  4  X 10*® ;  antimonious,  4-5  x  10~5 ;  stannous, 
3-5  X  10~5 ;  stannic,  2  X 10"5 ;  iron,  3  X  10'7 ;  aluminium, 

3- 4 Xl0'5;  nickel,  8-9 X  10"4;  cobalt,  T3 X KP3;  zinc, 

4- 9  xlO-1.  Arsonious,  arsenic,  and  antimonic  salts 
are  not  precipitated  by  cupferron.  A  scheme  has 
been  drawn  up  for  a  systematic  examination  of  the 
employment  of  cupferron  in  gravimetric  analysis.  The 
electrochemical  method  of  determining  the  solubilities 
of  sparingly  soluble  substances  has  been  modified  so 
that  it  may  be  employed  for  compounds  of  unknown 
composition;  comparison  of  the  results  obtained  by 
this  method  and  by  the  classical  method  indicates 
that  whereas  the  precipitates  formed  by  silver,  copper, 
cadmium,  and  zinc  are  ionised  normally  in  saturated 
aqueous  solution,  giving  a  cation  of  the  metal  and 
an  anion  of  nitrosophenylhydroxylamine,  the  com¬ 
pounds  of  lead,  nickel,  and  cobalt  exist  in  solution 
largely  as  complexes. 

The  equivalent  conductivities  of  aqueous  solutions 
of  cupferron  and  of  its  potassium  derivative  have 
been  measured  at  18°.  The  degree  of  ionisation  of 
the  salt  and  the  mobility  of  the  anion  have  been 
calculated  at  a  number  of  concentrations  between 
0  and  0-1  g. -mol. /litre.  H.  F.  Gillbe. 

Solubility.  (Ternary  systems  of  two  salts  in  a 

volatile  solvent.)  C.  Tournettn  and  (Mlle.)  M. 
Pernot  (Bull.  Soc.  chim.,  1927,  [iv],  41,  397-MOO).— 
Experimental  technique  is  described,  including  a 
rapid  and  accurate  method  for  the  removal  of  the 
solid  phase  by  means  of  a  centrifuge. 

S.  K.  Tweedy. 

Adsorption  of  gases  by  glass  walls.  IV. 
Methyl  chloride  and  oxygen.  M.  Crespi  (Anal. 
Fis.  Quim.,  1927,  25,  25 — 41 ;  cf.  Crespi  and  Moles, 
A.,  1926,  1200). — The  adsorption  of  methyl  chloride 
by  glass  walls  is  given  by  A=0-25xl0'sp3'6  or 
0-3Sx  10-s|)3  6  per  sq.  cm.  of  surface,  according  as 
the  glass  is  drawn  into  tubes  or  blown  into  bulbs. 
The  corresponding  values  for  oxygen  are  0-043  X 
10-8p~3  and  0-065 x  lO^p2'3.  G.  W.  Robinson, 


Adsorption  of  water  vapour  by  charcoal.  A.  S. 
Coolidge  (J.  Amer.  Chem.  Soc.,  1927,  49,  708 — 
721). — The  adsorption  isotherms  of  non-polar  sub¬ 
stances  on  charcoal  are  concave  towards  the  log  p  axis, 
whereas  those  of  polar  substances  are  mostly  convex. 
The  explanation  may  lie  in  molecular  association 
of  the  polar  substance.  Pure  charcoal  adsorbs  only 
very  small  quantities  of  water,  traces  of  inorganic 
impurities  increasing  the  amount  to  a  large  extent. 
Similar  results  hold  for  ammonia.  The  hydrophobic 
nature  of  charcoal  is  offered  as  an  explanation.  For 
relative  pressures  (i.e.,  absorption  pressure/vapour 
pressure  of  liquid)  below  0-1,  the  adsorption  of  water 
vapour  obeys  Henry’s  law  over  a  range  —30°  to 
218°.  Above  this,  the  pressure  increases  less  rapidly 
than  tho  concentration  until  a  constant  relative 
pressure  of  0-5  is  attained.  The  adsorption  reaches  a 
maximum  at  the  triple  point.  The  heat  of  adsorption 
at  the  ordinary  temperature  is  approximately  equal 
to  the  latent  heat  of  evaporation  of  liquid  water ;  it 
increases  slightly  as  the  concentration  increases. 
At  higher  temperatures,  it  is  smaller  at  low  con¬ 
centrations  and  increases  more  rapidly  with  rising 
concentration.  The  partial  molal  heat  capacity  of 
adsorbed  water  at  low  concentration  is  38  g. -cal. /mol. 

S.  K.  Tweedy. 

Absorption  of  hydrogen  and  carbon  dioxide  by 
pyrophoric  iron,  nickel,  and  cobalt.  I.  N.  I. 
Nikitin  (J.  Russ.  Phys.  Chem.  Soc.,  1926,  58,  1081 — 
1094). — The  absorption  of  hydrogen  and  carbon 
dioxide  by  finely-divided  iron,  cobalt,  and  nickel  was 
investigated  at  various  pressures  and  temperatures. 
The  pyrophoric  metals  were  obtained  by  the  reduction 
of  their  carbonates  with  hydrogen  at  520°  for  iron, 
and  350°  for  nickel  and  cobalt.  At  higher  temper¬ 
atures,  the  metal  powders  rapidly  became  crystalline, 
and  lost  much  of  their  absorptive  power.  The 
addition  of  aluminium  oxide  raised  the  crystallisation 
temperature.  Iron,  which  adsorbed  hydrogen  strongly 
at  the  temperature  of  liquid  air,  was  inert  between 
—80°  and  +16°,  and  at  higher  temperatures  absorbed 
the  gas  in  increasing  quantities.  The  low-temperature 
surface  absorption  obeyed  Freundhch’s  expression, 
a—kpVn.  Carbon  dioxide  was  strongly  absorbed, 
even  at  the  ordinary  temperature.  On  heating 
at  500°,  absorption  of  the  gas  by  the  metal  and  inter¬ 
action  took  place.  Nickel  (which  contained  9%  of 
occluded  gas  impossible  to  remove)  adsorbed  hydrogen 
at  lqw  temperatures.  A  film  of  hydride  is  formed  at 
the  ordinary  temperature,  which  begins  to  dissociate 
at  100°.  The  absorption  of  carbon  dioxide  was  very 
slight  at  all  temperatures.  Cobalt  and  hydrogen 
gave  variable  results,  whilst  values  with  carbon 
dioxide  were  intermediate  between  those  of  iron  and 
nickel.  M.  Zvegintzov. 

Absorption  of  gases  by  finely-divided  metals. 
H.  N.  I.  Nikitin  and  W.  I.  Sharkov  (J.  Russ. 
Phys.  Chem.  Soc.,  1926,  58,  1095 — 1100;  cf.  pre¬ 
ceding  abstract). — The  preparation  and  absorptive 
properties  of  finely-divided  lead,  copper,  and  silver 
were  investigated.  No  results  could  be  obtained  with 
pyrophoric  lead,  prepared  by  the  reduction  of  the 
carbonate,  as  it  became  crystalline  below  300°. 
Copper  did  not  absorb  hydrogen  at  all,  and  carbon 
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dioxide  only  in  small  quantities  at  —80°.  Silver, 
prepared  by  coagulation  of  Bredig’s  colloidal  solution, 
absorbed  hydrogen  and  large  quantities  of  carbon 
dioxide  at  low  temperatures,  but  rapidly  became 
crystalline  at  160 — 200°. 

Iron  absorbed  gaseous  ammonia  readily  between 
—  18°  and  100°  according  to  Freundlich’s  expression, 
but  not  at  all  at  500°.  The  absorptive  power  of 
cobalt  is  about  one  tenth  that  of  iron,  but  persists 
up  to  330°.  Pyrophoric  nickel  could  not  be  easily 
obtained,  as  it  crystallised  rapidly.  Addition  of 
precipitated  aluminium  oxide  greatly  increased  its 
absorptive  power,  due,  probably,  to  the  specific 
adsorptive  properties  of  the  alumina. 

M.  Zvegintzov. 

Chemical  reactions  and  sorption  phenomena. 
II.  S.  Liepatov  (J.  Russ.  Phys.  Chem.  Soc.,  1920, 58, 
983—993;  cf.  A.,  1926,  571).— The  application  of 
the  law  of  mass  action  to  sorption  phenomena  is 
investigated.  The  selective  sorption  of  acid  radicals 
by  basic  gels,  and  vice  versa,  from  neutral  salt  solutions 
is  considered  as  a  heterogeneous  chemical  reaction, 
which  takes  place  inside  the  solid  phase,  after  an 
initial  surface  adsorption.  The  active  mass  of  the 
solid  sorbent  does  not  remain  constant.  Various 
expressions  for  the  kinetics  of  sorption  processes 
are  compared,  and  the  bimolecular  formula  :  dxjdt— 
k(a—yx)2,  where  y  is  a  constant  due  to  secondary 
processes,  is  investigated  experimentally  for  the 
systems :  alcoholic  starch-alcoholic  potassium 

hydroxide,  wool-nitric  acid,  and  wool-hydrochloric 
acid.  The  agreement  is  satisfactory.  Regarding 
the  phenomenon  as  a  balanced  reaction  salt,  RA-f- 
acid  HA'  R A' -f- HA,  an  expression  for  the  amounts 
of  free  RA'  and  HA  produced  is  deduced  and  tested 
for  the  systems  nitroalizarin-copper  acetate;  man¬ 
ganese  dioxide  gel-copper  acetate,  manganese  dioxide- 
cupric  chloride.  The  agreement  is  very  close.  The 
effect  of  temperature  is  also  studied.  The  theoretical 
significance  of  these  results  is  pointed  out,  and  the 
necessity  of  considering  absorption  and  adsorption 
as  fundamentally  different  phenomena  is  emphasised. 

M.  Zvegintzov. 

Adsorption  in  salt  solutions  by  manganese 
dioxide  and  general  deductions  from  this 
phenomenon.  I,  II,  and  III.  M.  Geloso  (Ann. 
Chim.,  1926,  [x],  6,  352—124;  7,  113—115).— 

The  adsorption  of  salts  from  solution,  more  particularly 
by  precipitated  manganese  dioxide,  has  been  examined 
(cf.  A.,  1920,  ii,  334;  1922,  ii,  589;  1923,  ii,  540;  1924, 
ii;  413).  The  variation  in  the  properties  of  manganese 
dioxide  precipitated  under  varying  conditions  was 
also  studied.  The  main  conclusions  are  summarised 
below.  The  composition  of  the  manganese  dioxide 
varies  slightly  but  definitely  with  the  conditions  of 
precipitation.  The  precipitate  is  colloidal  in  nature, 
wid  ia  represented  in  general  by  the  formula 
•SOMn.OjjMnO,  the  bivalent  manganese  oxide  repre¬ 
senting  the  “  impurity  ”  present  in  the  colloid.  This 
is  more  or  less  completely  replaced  by  the  adsorbed 
substance,  the  composition  approaching  more  and 
wore  closely  to  the  simple  formula  Mn02  as  the 
quantity  of  adsorbed  substance  is  increased.  A 
relatively  smaller  amount  is  displaced  by  iron  than 
by  nickel,  but  the  total  adsorption  of  the  latter  is 


less.  This  variation  in  the  composition  of  the 
adsorbent  is,  however,  negligible  in  the  study  of  the 
adsorption  phenomenon  itself.  The  latter  is  specific 
and  characteristic  of  the  salt  solution  employed, 
being  relatively  the  more  marked  the  more  dilute 
the  solution.  In  no  case  was  evidence  of  a  definite 
compound  between  the  adsorbed  substance  and  the 
adsorbent  obtained,  the  adsorption  increasing  with 
increasing  concentration  of  the  soluble  salt  towards  a 
maximum  value,  which  corresponds  with  saturation 
of  the  solid  phase.  The  same  results  are  obtained 
with  a  previously  precipitated  specimen  of  manganeso 
dioxide,  but  the  total  adsorption  is  less  (about  0-6 
in  the  case  of  iron).  This  is  presumably  duo  to  the 
smaller  surface  area  of  the  adsorbent  owing  to  tho 
presence  of  larger  grains.  The  effect  of  concentration, 
temperature,  and  acidity  on  the  adsorption  is  similar 
to  the  corresponding  effects  on  the  hydrolysis  of  salt 
solutions.  It  would  therefore  seem  that  the  adsorption 
involves  a  preliminary  hydrolysis,  and  the  subsequent 
substitution  of  the  “  impurity  ”  in  the  adsorbent 
by  one  of  the  products  of  hydrolysis.  Thus  increase 
of  temperature  increases  the  amount  of  adsorption, 
whilst  an  increase  in  the  acidity  of  the  medium 
decreases  it,  but  the  decrease  is  less  when  a  strong 
acid,  such  as  sulphuric  acid,  is  replaced  by  a  weak 
acid,  such  as  acetic  or  formic  acid.  For  the  same 
adsorbent,  the  same  increase  in  the  molecular  con¬ 
centration  of  the  solution  corresponds  with  the  same 
increase  in  the  number  of  molecules  adsorbed, 
independently  of  the  nature  of  the  substance  adsorbed. 
This  increase  in  adsorption  with  concentration 
decreases  with  rise  of  temperature,  but  at  no  temper¬ 
ature  is  the  adsorption  independent  of  the  concen¬ 
tration  of  the  soluble  salt.  Previous  digestion  of  tho 
adsorbent  decreases  its  surface  area,  and  hence  its 
adsorptive  power,  the  decrease  at  any  particular 
temperature  being  greater  the  longer  the  period  of 
pre-digestion  (but  never  vanishing),  whilst  for  equal 
periods  of  digestion  the  decrease  is  greater  the  higher 
the  temperature  employed.  After  adsorption,  how¬ 
ever,  the  surface  is  no  longer  modified  by  contact 
with  the  solution,  whatever  the  temperature.  In 
some  cases,  adsorption  -  proceeds  with  a  definite 
velocity,  and  probably  obeys  the  general  law  for 
velocity  of  reactions  in  heterogeneous  systems.  The 
adsorption  is  probably  reversible,  tending  to  attain 
a  dynamic  equilibrium,  which,  however,  is  established 
too  slowly  for  satisfactory  experimental  investigation. 

The  green  solution  obtained  by  the  reduction,  in 
acid  solution,  of  potassium  permanganate  by  arsenious 
acid  (Geloso,  A.,  1921,  ii,  115)  is  a  colloidal  solution  of 
manganese  dioxide  of  composition  «,Mn02,MnO,  where 
n  is  much  greater  than  2.  On  keeping  or  warming, 
an  oxide  of  manganese  is  precipitated;  the  com¬ 
position  of  this  varies  continuously  according  to  the 
conditions  of  its  formation.  In  neutral  solution, 
precipitation  occurs  during  titration ;  with  insufficient 
acid  a  yellow  solution  (Mn6On)  instead  of  a  green 
(MngOg)  is-  obtained,  and  with  a  large  excess  of  acid 
the  solution  becomes  rose-coloured  (Mn203).  The 
precipitates  are  not  regarded  as  definite  chemical 
compounds,  since  a  very  slight  alteration  in  the 
conditions  alters  their  composition.  Addition  of 
increasing  quantities  of  silver  ions  or  manganous 


405 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


sulphate  increases  the  proportion  of  oxygen  present- 
in  the  precipitate,  which,  in  the  latter  case,  approx¬ 
imates  -rexy  closely  to  the  composition  MnGr  Arsenic 
a-oid  has  a  similar,  hat  Terr  much  less  marked  effect, 
•whilst  potassium  and  nitrate  ions  are  -without  action. 
A  similar  green  solution  is  also  obtained  when  con¬ 
centrated  sulphuric  acid  is  added  to  a  solution  of 
potassium  permanganate  and  an  alkali  arsenite 
(oxygen  being  evolved),  but-  in  this  case  both  the  liquid 
and  the  precipitated  solid  phases  contain  the  same 
oxide,  MriOj.  In  this  coBojdal  state,  the  manganese 
dioxide  possesses  &  large  adsorptive  power,  the 

impurity  ”  being  displaced  by  adsorbed  salts  in 
the  same  manner  as  previously  observed  for  pre¬ 
cipitated  manganese  dioxide  (cf.  above),  but  to  a 
much  greater  extent.  On  the  assumption  that-  the 
adsorption  is  reversible,  the  heat  of  adsorption  is 
calculated  with  the  aid  of  the  laws  of  displacement  of 
equilibrium  with  temperature  variation,  and  (except- 
at  the  b.  p.)  the  calculated  value  of  K  in  the  equation 
y= KC'  (Geloso,  A.,  1923,  ii,  540)  agrees  closely  with 
those  obtained  experimentally.  An  exact  determin¬ 
ation  of  manganese  by  a  modification  of  Knorre’s 
method  is  given  (cf.  A.,  1922,  ii,  39S).  J.  W.  Baker. 

Adsorption  of  ions  by  glass.  H.  Devaux  and 
E.  Aubel  (Compfc.  rend.,  1927,  184,  601—603). — 
The  adsorption  of  ions  by  glass  was  determined  by 
washing  a  column  of  glass-wool  with  a  solution 
containing  the  ion  concerned,  and  afterwards  washing 
with  distilled  water.  Glass  adsorbs  cations  (e.g., 
calcium,  hydrogen,  potassium,  and  quinine)  reversibly, 
one  ion  being  replaceable  by  another.  Glass  weakly 
decalcified  by  acids  or  by  alkali  metal  salts  will 
adsorb  a  single  layer  of  calcium  ions  instantane¬ 
ously.  If  the  glass  is  strongly  decalcified,  penetration 
takes  place  into  the  glass  corresponding  with  several 
layers  of  ions,  and  is  a  function  of  the  time.  Thus 
the  glass  behaves  as  a  gel.  J.  Grant. 

Simultaneous  adsorption  of  ions  from  solution. 
I.  Adsorption  of  metal  ions  by  hydrated 
manganese  dioxide.  M.  Mehrotra  and  K.  C.  Sen 
(J.  Indian  Chem.  Soc.,  1926,  3,  297— 306).— The 
simultaneous  adsorption  of  metallic  ion  pairs  by 
hydrated  manganese  dioxide  has  been  investigated 
for  mixtures  of  barium  and  copper  chlorides,  barium 
and  silver  nitrates,  barium  and  potassium  nitrates, 
barium  and  aluminium  nitrates,  and  silver  and 
potassium  nitrates.  With  the  exception  of  silver, 
the  adsorption  of  any  metallic  ion  is  decreased  in 
presence  of  another  adsorbable  ion,  but  the  sum  of 
the  adsorption  of  the  two  ions  from  a  mixture  is 
always  greater  than  the  adsorption  of  either  of  them 
alone.  Adsorbed  silver  ion  cannot  be  replaced  by 
either  potassium  or  barium  ions,  although  the  latter 
can  he  replaced  by  each  other,  and  in  general  the 
greater  the  concentration  of  the  replacing  ion  in 
solution  the  greater  is  the  amount  of  adsorbed  ion 
displaced.  The  cation  is  adsorbed  to  a  greater 
extent  from  a  salt  which  contains  a  highly  adsorbable 
anion,  the  adsorption  of  barium  from  a  mixture  of  its 
chloride  and  aluminium  nitrate  being  greater  than 
from  pure  barium  chloride,  and  that  of  copper  from 
a  solution  of  copper  chloride  being  increased  in 
presence  of  sulphate.  J.  W.  Baker. 


Adsorption  by  metallic  hydroxides.  I. 
Adsorption  of  arsenions  acid  by  precipitated 
ferric  hydroxide.  K.  C.  Sen  (J.  Physical  Chem., 
1927, 31, 419 — 429 ;  cf.  Boswell  and  Dickson,  A.,  1919, 
ii,  49). — The  ferric  hydroxide  used  was  precipitated 
at  approximately  25a  from  2 IN’ -ferric  chloride  by 
excess  of  dilute  ammonia,  washed  by  decantation, 
and  dialysed  until  free  from  chloride.  Potassium 
chloride,  which,  in  common  with  ammonium  chloride, 
was  found  to  have  no  effect  on  the  adsorption  by 
ferric  hydroxide,  was  added  to  prevent  peptisation. 
The  adsorption  of  arsenious  acid  in  varying  con¬ 
centrations  by  a  fixed  quantity  of  hydroxide  was 
then  measured.  Ageing  of  the  latter  for  4  months 
resulted  in  a  50%  decrease  in  adsorption  (cf.  Boswell 
and  Dickson,  foe.  cit.}.  Equilibrium  is  reached  in 
3  hrs.,  and  increased  contact  of  the-  solute  with 
adsorbent  has  no  effect  on  the  adsorption.  The 
generalisation  of  Mecklenburg  (A.,  1913,  ii,  676) 
has  also  been  studied.  Sodium  arsenite  is  strongly 
adsorbed  by  ferric  hydroxide,  and  the  adsorption  of 
sodium  hydroxide  is  appreciable.  When  the  total 
amount  of  solute  remains  constant,  adsorption 
increases  with  the  concentration  of  the  solution, 
and  when  the  concentration  remains  constant,  it  is 
proportional  to  the  quantity  of  solute  present. 

L.  S.  Theobald, 

Adsorption.  XX.  Adsorption  of  ions  from 
mixtures  of  electrolytes  by  sols  of  ferric  hydr¬ 
oxide  and  stannic  acid,  and  ion-antagonism.  S. 
Ghosh  and  N.  B.  Dkau  (Kolloid-Z.,  1927,  41,  223 — 
229).— Quantitative  experiments  were  carried  out  on 
the  adsorption  of  anions  by  ferric  hydroxide  sola 
from  mixtures  of  potassium  sulphate  with  each  of 
the  following  salts  of  potassium  :  bromate,  iodate, 
oxalate,  ferrocyanide,  and  chloride.  Similar  experi¬ 
ments  were  made  with  stannic  acid  sol  in  mixtures 
of  potassium  chloride  and  barium  chloride,  copper 
chloride  and  barium  chloride,  silver  nitrate  and 
copper  sulphate.  In  general,  the  adsorption  of  a 
given  electrolyte  is  repressed  by  the  presence  of 
another  electrolyte,  the  degree  depending  on  the 
relative  adsorbability  of  the  two  ions  and  also  on  the 
adsorbent  power  of  the  colloid.  The  effect  of  the 
second  electrolyte  is  most  marked  when  the  adsorbent 
power  of  the  colloid  is  low.  The  adsorption  of  the 
sulphate  ion  by  ferric  hydroxide  is  increased  in 
presence  of  hydrochloric  acid  or  ferric  chloride. 

E.  S.  Hedges. 

Hydrolytic  adsorption.  II.  Adsorption  of 
electrolytes  by  barium  sulphate  and  liberation 
of  acids  and  alkalis  in  presence  of  neutral  salts. 
J.  N.  Mukherjee  and  J.  K.  Bash  (J.  Indian  Chem. 
Soc.,  1926,  3,  371 — 388). — Detailed  results  of  experi¬ 
ments  previously  summarised  (Mukherjee,  A.,  1925, 
ii,  1 149)  are  given.  The  amount  of  acidity  developed 
in  a  neutral  solution  of  potassium  chloride  in  presence 
of  well-washed  barium  sulphate  depends  both  on  the 
concentration  and  nature  of  the  acid  present  during 
the  precipitation  of  the  sulphate.  If  the  precipitation 
is  carried  out  in  absence  of  acid,  the  well-washed 
precipitate  kept  in  contact  with  acid  for  48  hrs.,  and 
again  well  washed,  it  is  possible  by  sufficient  washing 
to  remove  the  adsorbed  acid,  so  that  no  acidity 
develops  on  treatment  with  potassium  chloride  solu- 
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lion.  The  acidity  dov  eloped  is  therefore  duo  to  the 
liberation  of  hydrogen  ions  by  interaction  between 
the  adsorbed  acid  and  the  neutral  salt.  The  develop¬ 
ment  of  alkalinity  or  acidity  when,  in  the  precipit¬ 
ation  of  barium  sulphate,  one  of  the  solutions  is  in 
excess  (foe.  cit.)  is  confirmed  by  E.M.F.  measure¬ 
ments,  and  the  variation  of  p„  with  time  is  inves¬ 
tigated.  By  electro-osmotic  measurements,  it  is 
shown  that  the  barium  sulphato  precipitated  in 
presenco  of  excess  of  barium  chloride  is  positively 
charged,  whilst  it  is  negatively  charged  when  potass¬ 
ium  sulphato  solution  is  in  excess  during  the  pre¬ 
cipitation.  This  negative  chargo  is  reversed  in  tho 
presenco  of  0-0004iV -barium  chloride  solution.  The 
washed  precipitato  obtained  by  mixing  equal  volumes 
of  iV-solutions  of  potassium  sulphato  and  barium 
chloride  has  a  slight  negative  charge,  but  when  tho 
potassium  sulphate  is  replaced  by  /V-sulphuric  acid 
the  precipitato  carries  a  definite  positive  chargo.  Tho 
theoretical  bearing  of  the  results  is  discussed. 

J.  W.  Baker. 

Adsorption  by  a  polar  precipitate.  III. 
Electro-osmotic  experiments  with  silver  iodide. 
J.  Mukherjee  and  P.  Kundu  (J.  Indian  Chem.  Soc., 
1926,  3,  335 — 341). — Tho  adsorption  of  ions  from 
solutions  of  silver,  potassium,  barium,  calcium,  and 
aluminium  nitrates,  and  of  potassium  chloride,  sulph¬ 
ate,  bromide,  and  iodide  by  carefully  purified  silver 
iodide  (cf.  Taylor  and  Beeldey,  A.,  1925,  ii,  855)  has 
been  studied  by  electro-osmotic  measurements.  The 
silver  iodide  carries  a  negative  chargo  in  contact  with 
water.  The  order  of  adsorption  of  the  cations  is 
Ag> Al>  (Ba,Ca) > K,  silver  reversing  tho  charge 
on  the  precipitate.  Unexpectedly,  the  iodide  ion  is 
only  weakly  adsorbed.  The  order  of  adsorption  of 
the  other  anions  is  Br'>N03'>Cr>S04". 

J.  W.  Baker. 

Adsorption.  I.  Explanation  of  adaptability 
phenomenon.  V.  N.  Krestinskaia  (J.  Russ.  Phys. 
"Chem.  Soc.,  1926,  58,  998 — 1017). — An  investigation 
of  the  observations  of  Bayliss  and  Freundlich  on  the 
phenomenon  of  adaptability.  Both  reversible  and 
irreversible  adsorption  reactions  were  investigated. 
In  the  reversible  systems,  charcoal-aqueous 
bromine  and  charcoal-acetic  acid,  the  total 
adsorption  was  independent  of  whether  the  charcoal 
was  added  at  once  or  in  successive  small  quantities 
■separated  by  time  intervals.  In  the  irreversible 
systems :  charcoal-crystal- violet  solution,  benzoic 
acid-charcoal,  many  days  were  required  for  the 
attainment  of  equilibrium,  and  consequently  the 
parallel  experiments  were  not  strictly  comparable. 
•A  new  method  was  devised,  based  on  the  principle  of 
“  action  impulse,”  i.e.,  the  product  of  the  active 
mass  of  the  reactants  into  the  time  of  action,  which 
gave  sets  of  results  which  could  be  compared.  The 
phenomenon  of  adaptability  was  not  observed  in 
these  circumstances,  and  must  be  ascribed  to  the 
fact  that  the  systems  in  which  it  appeared  were  not 
■in  equilibrium.  M.  Zvegintzov. 

Surface  tensions  of  water-alcohol  mixtures. 

BRUN_(Compt.  rend.,  1927,  184,  685—687).— 
•Comparative  studies  of  the  surface  tensions  of  mix¬ 
tures  of  water,  ethyl  alcohol,  and  an  alcohol  com¬ 


pletely,  partly,  or  non-miscible  (propyl,  fsobutyl,  and 
i.wamyl  alcohols,  respectively)  have  been  made. 
Triangular  diagrams,  analogous  to  those  for  tho 
densities  and  refraetivo  indices  (A,,  1926,  683),  have 
been  constructed,  from  which  tho  composition  of  the 
mixtures  may  bo  determined.  In  no  case  docs  tho 
simple  mixture  law  hold  for  tho  surface  tensions. 

J.  Grant. 

Surface  tension  and  viscosity  of  solutions  of 
the  hydroxides  of  potassium,  sodium,  lithium, 
thallium,  and  barium,  and  of  sodium  carbonate 
solution.  O.  Faust  (Z,  anorg.  Chem.,  1927,  160, 
373 — 376). — The  surface  tension,  viscosity,  and  specific 
gravity  of  solutions  of  tho  hydroxides  of  the  alkali 
metals,  barium  and  thallium,  and  of  sodium  carbonate 
have  been  determined  at  20°  for  concentrations  vary¬ 
ing  from  0-1  to  6Ar.  In  all  cases,  except  thallous 
hydroxide,  tho  viscosity  increases  rapidly  and  the 
surface  tension  slowly  with  the  concentration;  this 
effect  is  most  marked  with  sodium  hydroxide  and 
least  noticeablo  with  potassium  hydroxide.  Tho  vis¬ 
cosity  of  solutions  of  thallium  hydroxide  decreases 
with  rise  in  concentration,  probably  owing  to  the 
lower  state  of  hydration  of  the  ions. 

A.  It.  Powell. 

Cell  mitosis.  W.  D.  Bancroft  and  C.  Gurchot 
(J.  Physical  Chem.,  1927,  31,  430 — 438). — When  the 
surface  tension  of  a  drop  of  liquid  is  lowered  locally 
at  two  opposite  points,  the  drop  tends  to  divide 
equatorially,  along  the  lino  of  the  relatively  highest 
surface  tension.  L.  S.  Theobald. 

Dielectric  constants  of  dilute  solutions  of 
electrolytes.  H.  Sack  (Physikal.  Z.,  1927,  28, 199 — 
210;  cf.  A.,  1926,  456). — The  dielectric  constants  of 
certain  aqueous  solutions  of  electrolytes  have  been 
determined  by  the  Nernst  “  bridge  ”  method  for 
concentrations  of  the  order  0’00017 — 0-00135/.  Tho 
expression  D^D^l  —  ac)  reproduces  the  experi¬ 
mental  values  (D1  and  D0  are  the  dielectric  constants 
of  solution  and  solvent,  respectively,  c  is  the  molar 
concentration,  and  cc  is  a  constant  aepending  on  the 
solute).  The  following  values  for  a  were  obtained  : 
sodium  chloride,  7T±T2;  potassium  chloride,  6-9± 
1-0;  lithium  chloride,  7-4;tl'4;  barium  chloride, 
I6-5;U2'8;  magnesium  sulphate,  17-3±2-7 ;  copper 
sulphate,  190J-2-3;  lanthanum  nitrate,  24-2+S-4 ; 
lanthanum  chloride,  26-5  ±3-3. 

On  the  basis  of  the  dipole  theory  of  tho  dielectric 
constant  of  aqueous  solutions,  the- author’s  expression 
/)=/)„(  L— 3-0c),  which  is  applicable  only  to  uni- 
univalent  salts,  has  been  extended  to  multivalent 
ions.  If  dt  is  the  drop  in  tho  dielectric  constant  of 
water  due  to  the  presence  of  a  univalent  ion,  and  d, 
is  that  duo  to  an  ion  of  valency  z,  dz=dx-\/^.  This 
expression  gives,  in  conjunction  with  a  value  of  3-3 
for  dx,  a  complete  account  of  the  experimental  data, 
within  the  limits  of  error.  The  mathematical  basis 
for  the  views  expressed  is  discussed. 

R.  A.  Morton. 

Rotatory  dispersion,  in  the  ultra-violet,  of 
aqueous  solutions  of  tartaric  acid  containing 
boric  acid.  R.  Descamps  (Compt.  rend.,  1927, 184, 
876 — 878). — Earlier  experiments  (this  vol.,  307)  have 
been  continued  using  widely  different  molecular  pro- 
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portions  of  boric  and  tartaric  acids.  Where  definite 
conclusions  can  be  reached,  the  rotatory  dispersion 
curves  all  belong  to  the  anomalous  complex  type. 
The  results  are  explained  by  the  presence  of  at  least 
two  constituents  of  opposite  optical  activities  and 
different  dispersions.  J.  Grant. 

Anomalies  of  Raoult’s  cryoscopic  law.  A. 
Jouniaiix  (Bull.  Soc.  chim.,  1927,  [iv],  41,  308 — 
313). — The  abnormal  mol.  wt.  obtained  for  metals  in 
metallic  solvents  by  cryoscopic  methods  (A.,  1926, 
116),  as  compared  with  those  obtained  by  other 
methods,  are  shown  to  give  the  correct  values  when 
multiplied  by  the  “  coefficient  of  equivalence  ”  of 
the  solute  with  respect  to  the  solvent  (Guillct,  A., 
1906,  ii,  357).  If,  from  the  point  of  view  of  structure 
and  mechanical  properties,  1%  of  tin  in  an  alloy  is 
equivalent  to  2%  of  zinc,  then  the  coefficient  of 
equivalence  of  tin  with  respect  to  zinc  is  2.  The 
correction  is  inapplicable  when  allotropic  changes 
occur  (e.g.,  in  the  thallium-tin  system). 

S.  K.  Tweedy. 

Preparation  of  sols  by  reduction  with,  tobacco 
liquor.  A.  Janek  (Kolloid-Z.,  1927,  41,  242 — 243). 
— A  filtered,  aqueous  extract  of  a  cigar  produces 
colloidal  gold  on  boiling  with  a  dilute  solution  of 
gold  chloride,  tho  product  being  red,  violet,  or  blue, 
according  to  the  amount  of  tobacco  liquor  used.  A 
similar  experiment,  using  silver  nitrate,  gives  a  brown 
colloidal  solution  of  silver.  E.  S.  Hedges. 

Colloidal  zinc.  W.  Engelhardt  (Kolloid-Z., 
1927,  41,  234 — 242). — An  apparatus  is  described  for 
the  preparation  of  colloidal  zinc  in  hot  water  by  an 
electro-dispersion  method,  tho  influence  of  temper¬ 
ature,  applied  voltage,  and  duration  of  experiment 
on  the  stability  of  the  product  being  investigated. 
Attempts  to  stabilise  the  product  by  previous  addition 
of  protective  colloids  were  unsuccessful.  The  coll¬ 
oidal  zinc,  especially  in  hot  solutions,  is  rapidly 
transformed  into  zinc  oxide.  The  total  zinc  content 
of  tho  sol  was  measured  by  adding  O-liV-sulphuric 
acid  and  titrating  tho  excess  with  sodium  hydroxide, 
and  the  content  of  free  zinc  by  adding  OTW-iodine 
and  titrating  the  excess  with  sodium  thiosulphate,  or 
by  analysis  of  the  gaseous  products  of  dispersion,  or 
by  measurement  of  the  hydrogen  produced  on  addi¬ 
tion  of  acid  to  the  colloid.  The  properties  of  coll¬ 
oidal  zinc  are  described  as  regards  colour,  coagulation, 
viscosity,  addition  of  electrolytes,  and  protection  by 
other  colloids.  The  system  may  be  regarded  as  coll¬ 
oidal  zinc  in  which  the  particles  are  protected  by  a 
sheath  of  zinc  oxide.  E.  S.  Hedges. 

Preparation  and  properties  of  colloidal  and 
monoclinic  sulphur  in  organic  liquids.  I.  D. 
Garard  and  (Miss)  F.  M.  Colt  (J.  Amer.  Chem.  Soc., 
1927,  49,  630 — 636), — Sulphur  sols  were  prepared  by 

passing  hydrogen  sulphido  and  sulphur  dioxide  into 
organic  liquids,  tho  dense  precipitate  being  removed 

by  filtration.  Tho  sulphur  concentration  obtained 
in  benzene  (taken  as  a  typical  liquid)  is  practically 
independent  of  tho  purity  of  the  latter,  the  order  of 
introduction  of  tho  gases,  and  the  method  of  stirring. 
Tho  deep  yellow  benzene  sols  contain  1-4 — 1-8%  of 
sulphur  and  aro  almost  unaffected  by  electrolytes; 


their  high  stability  is  probably  not  due  to  the  pro¬ 
tective  action  of  acids  or  water.  The  sulphur  dialysos 
through  animal  and  cellulose  acetate  membranes  more 
slowly  than  dissolved  sulphur.  Evaporation  and 
freezing  of  the  sol  yield  amorphous  sulphur  ( ?  Sp), 
and  the  solubility  of  crystalline  sulphur  in  tho  sol  is 
the  same  as  in  pure  benzene.  Tho  sols  in  ethyl 
alcohol  and  glycerol  aro  very  unstable,  the  filtrate  in 
the  former  case  depositing  all  the  sulphur  as  mono¬ 
clinic  crystals  within  2  days.  Theso  crystals,  some 
of  which  were  remarkably  stable,  were  also  obtained 
from  alcoholic  ammonium  polysulphide  solutions. 

S.  K.  Tweedy. 

Electrolytic  preparation  of  colloidal  silver 
halides.  T.  Wereide  (Z.  Physik,  1927,  41,  864 — 
866). — Colloidal  silver  halides  are  produced  when 
dilute  solutions  of  hydrochloric,  hydrobromic,  and 
hydriodic  acids  are  electrolysed  between  silver  elec¬ 
trodes  by  alternating  current  of  frequency  50  cycles 
per  sec.  The  freshly-produced  micelles  have  an  ab¬ 
normal  mobility  of  450xl0~5  cm.  sec.'1  /volt  cm.-1, 
which  is  reduced  to  the  normal  value  for  colloid 
particles  by  the  addition  of  agar-agar. 

R.  W.  Lott. 

Modification  of  the  electric  sign  of  colloids  at 
will.  A.  Boutario  and  (Mlle.)  G.  Perreatj 
(Compt.  rend.,  1927,  184,  814—816). — Two  zones 
exist  in  the  flocculation  of  colloidal  solutions  by 
multivalent  electrolytes  (this  vol.,  309).  The  signs 
of  positive  and  negative  colloids  are  reversed  by  the 
action  of  electrolytes  with  multivalent  anions  and 
cations,  respectively,  when  tho  concentrations  are 
such  that  flocculation  does  not  occur.  J.  Grant. 

Non-existence  of  the  amorphous  state.  P.  P. 
von  Weimakn  and  T.  Hagiwara  (Koll.-Chem.  Beih., 
1927,  23,  400 — 427 ;  cf.  A.,  1926,  338).— It  is  shown 
how  von  Weimarn’s  theory  has  led  to  tho  view  that  not 
only  crystals,  but  all  forms  of  matter  possess  a  vectorial 
structure.  The  influence  of  the  degree  of  dispersion 
of  the  structural  elements  of  a  substance  on  the 
vectorial  character  and  the  dependence  of  the  degree 
of  stability  on  the  dimensions  of  the  individual  struc¬ 
tural  elements  which  occur  in  aggregates  in  the  prac¬ 
tically  unoriented  condition  are  considered.  A  sum¬ 
mary  is  given  of  the  conclusions  reached  from  von 
Weimarn’s  theory  which  have  been  confirmed  by  the- 
investigation  of  disperse  systems  in  polarised  light, 
and  by  X-ray  examination.  The  views  of  Haber 
(A.,  1922,  ii,  553),  relative  to  the  conditions  which 
give  rise  to  crystalline  or  amorphous  precipitates  or 
sols,  are  criticised.  L.  L.  Bercumshaw. 

Mechanical  methods  for  dispersion  of  cellulose. 
P.  P.  von  Weimakn  (Kolloid-Z.,  1927,  41,  258 — 
260). — The  author’s  method  for  the  production  of 
cellulose  sols  by  means  of  the  “  dispersoid  mill  ”  is 
described.  Nordlund’s  method  for  the  dispersion  of 
liquids  (A.,  1920,  ii,  376)  was  applied  to  cellulose, 
using  a  concentration  of  0-02 — 0-08  miflimol.  of  sodium 
citrate  per  litre  as  the  dispersion  agent.  Ultra- 
microscopic  particles  of  cellulose  were  also  observed 
in  distilled  water  which  had  been  vigorously  shaken 
with  filter-paper  and  kept,  but  the  yield  of  colloid 
obtained  by  this  method  is  too  low  to  make  it  of 
practical  use.  E.  S.  Hedges. 
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Influence  of  polymerisation  on  the  Rontgen 
diagram.  I.  Polymerisation  and  amorphous 
Rontgen  spectra,  J.  R.  Katz  (Z,  physikal.  Ohem., 
1927, 12S,  321—330). — -The  types  of  Rontgen  spectra 
given  by  polymerised  substances  such  as  caoutchouc, 
proteins,  and  polysaccharides  are  discussed.  From 
Keesom’s  work  on  liquids  composed  of  small  mole¬ 
cules  (Proc.  K.-Akad.  Wetensch.  Amsterdam,  1922, 
31,  87),  it  would  be  expected  that  the  diameter  of 
the  chief  amorphous  ring  would  decrease  sharply  when 
the  molecules  aggregate  to  form  a  polymerised  mole¬ 
cule.  The  Rontgen  diagrams  have  been  determined 
for  styrene  and  m-styrene,  isoprene  and  caoutchouc, 
acrylic  acid  and  polymerised  acrylic  acid,  dicycZopenta- 
diene  and  dicycZopentadiene-caoutchouc,  and  tung 
oil.  The  results  show  that  in  no  case  is  there 
any  appreciable  difference  between  the  diameters  of 
the  chief  rings  given  by  the  polymerised  and  unpoly¬ 
merised  molecules.  H.  F.  Gillhe. 

Colloidal  phenomena  in  dye  solutions.  W.  C. 
Holmes  (J.  Amer.  Chem.  Soc.,  1927,  49,  790 — 791). — 
Sparingly  soluble  rosaniline  phenoxide,  O20H2ON3-OPh, 
prepared  by  the  fusion  of  rosaniline  base  with  phenol, 
readily  forms  aqueous  colloidal  solutions.  Dilution 
of  such  solutions  is  accompanied  by  a  deepening  of 
the  colour,  owing  to  the  dissociation  of  the  solute 
molecules;  after  a  time,  association  occurs  and  the 
colour  fades.  Dilute  alcoholic  solutions  are  fairly 
stable.  Spectrophotometric  measurements  are  re¬ 
corded.  S.  K.  Tweedy. 

Spontaneous  structure  formation  in  vanadium 
pentoxide  sols.  H.  Zooher  and  K.  Jacobsohn 
(Kolloid-Z.,  1927,  41,  220—222). — An  introductory 
paper  to  experiments  which  show  that  some  sols 
separate  spontaneously  into  two  phases,  one  isotropic 
and  dilute  and  the  other  anisotropic  and  concen¬ 
trated.  E.  S.  Hedges. 

Spontaneous  structure  formation  and  thixo¬ 
tropy  in  fresh  vanadium  pentoxide  sols.  J. 
Jochims  (Kolloid-Z.,  1927,  41,  215 — 220). — A  drop 
of  1 — 2%  vanadium  pentoxide  sol  was  examined 
under  the  ultramicroscope  during  strong  illumination, 
and  the  formation  of  radially  disposed,  angular,  rod¬ 
like  particles  was  observed,  the  process  being  accom¬ 
panied  by  increase  in  viscosity.  This  change  is  due 
to  heat  radiation  rather  than  to  light,  since  the  effect 
is  not  observed  when  the  heat  rays  are  filtered  out. 
The  same  change  is  brought  about  by  the  addition 
of  small  quantities  of  sodium  chloride,  calcium 
chloride,  or  potassium  sulphate,  whilst  higher  con¬ 
centrations  of  the  electrolyte  cause  the  formation  of 
a  thixotropic  gel.  E.  S.  Hedges. 

Formation  of  hailstones  and  cause  of  the  poly¬ 
morphic  behaviour  of  ice.  K.  C.  Berz  (Kolloid-Z., 
1927,  41,  196 — 200). — Attention  is  directed  to  the 
similarity  in  structure  between  hailstones  and  gall¬ 
stones,.  oolites,  etc.,  particularly  in  regard  to  their 
formation  in  concentric  shells,  and  it  is  suggested 
that  the  water  passes  into  a  colloidal  state  during 
the  formation  of  hail.  The  known  physical  properties 
of  solid  water  under  different  conditions  of  temper¬ 
ature  and  pressure  are  considered  in  the  light  of 
molecular  association,  and  it  is  thought  likely  that  a 


colloidal  solution  of  polymerised  molecules  is  produced 
in  unassoeiated  water  molecules  acting  as  the  dis¬ 
persion  medium.  E.  S.  Hedges. 

Continuity  of  electrical  structure  of  colloid 
particles,  ions,  electrons,  and  sub-electrons. 
S.  N.  Ray  (Kolloid-Z.,  1927,  41,  193—195).— 
Theoretical.  The  ratio  eja,  where  e  is  the  maximum 
charge  on  a  particle  irradiated  by  ultra-violet  light 
and  a  the  diameter  of  the  particle,  is  a  constant 
for  a  given  colloidal  substance.  Consideration  of 
the  increase  in  charge  of  a  particle  resulting  from 
the  increase  of  the  diameter  by  an  element  of 
length  leads  to  a  new  “  atomic  ”  view  of  electricity 
differing  from  the  electronic  view.  The  cataphoretio 
motion  of  the  particles  is  considered  in  this  light. 

E.  S.  Hedges. 

Theory  of  the  colloid  reactions  of  the  cerebro¬ 
spinal  fluid  in  reference  to  clinical  practice.  W. 
Schmitt  (Kolloid-Z.,  1927,  41,  261 — 271)  . — A  review 
of  the  colloid  reactions  of  the  cerebrospinal  fluid. 

E.  S.  Hedges. 

Cerebrospinal  fluid.  A.  Steigmann  (Kolloid-Z., 
1927,  41,  276 — 277). — In  connexion  with  the  work  of 
Epstein  and  Rubinstein  (this  vol.,  274)  on  the  part 
of  the  cerebrospinal  fluid  precipitable  by  gold,  the 
author  points  out  that,  in  the  inhibitive  action  of 
physiologically  important  substances  on  the  reduction 
of  silver  sodium  thiosulphate  by  hyposulphite,  only 
cystine  has  an  appreciable  effect.  It  also  appears  to 
be  necessary  for  the  nitrogen  to  remain  tervalent 
through  the  absence  of  acids.  E.  S.  Hedges. 

Protected  silver  bydrosols.  J.  Voigt  (Kolloid- 
Z.,  1927,  41,  271 — 275). — Addition  of  water  to 
"collargol”  causes  partial  precipitation  of  the  coll¬ 
oidal  silver,  whilst  with  the  silver  sol  “  dispargen,” 
complete  precipitation  occurs.  The  precipitated  silver 
is  peptised  by  the  addition  of  small  quantities  of 
socbuni  chloride,  and  it  is  considered  that  small  quan¬ 
tities  of  electrolytes  are  necessary  for  the  stability  of 
these  sols.  The  minimal  quantity  of  sodium  chloride 
required  to  peptise  completely  the  precipitate  from 
diluted  “  dispargen  ”  was  determined. 

E.  S.  Hedges. 

Colour  and  sensitiveness  to  light  of  silver  sols. 
E.  Wiegel  (Z.  wiss.  Phot.,  1927,  24,  316 — 325). — 
The  slow  change  of  colour  of  dextrin  silver  sols  through 
orange,  purple-red,  and  violet  to  blue  is  due  to  the 
presence  of  the  sodium  hydroxide  used  in  their  pre¬ 
paration.  The  time  necessary  for  the  coagulation 
to  attain  a  given  stage  is  greater  the  smaller  the 
concentration  of  the  sodium  hydroxide  originally 
present.  Coagulation  is  also  accelerated  by  the  action 
of  light,  especially  that  of  small  wave-length.  Spectro- 
metric  measurements  in  which  the  extinction  co¬ 
efficient  is  plotted  against  wave-length  show  well- 
defined  maxima  for  the  purple-red,  violet,  and  blue 
sols,  and  the  sols  obtained  by  rapid  coagulation  show 
several  absorption  maxima,  due  to  the  irregularity 
of  flocculation.  Sols  having  an  identical  colour  by 
transmitted  light  may  be  different  with  reflected  light, 
according  to  the  method  of  preparation ;  if  produced 
by  slow  coagulation,  they  show  only  a  turbidity, 
since  the  colloidal  particles  consist  of  smaller  particles 
not  in  complete  optical  contact,  whereas  if  obtained 
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by  rapid  coagulation  they  exhibit  a  metallic  lustre, 
the  particles  being  of  a  compact  structure. 

S.  J.  Gregg. 

Constitution  of  arsenious  sulphide  sol  in 
presence  or  absence  of  arsenious  acid.  S.  G. 
Chaudhuey  and  P.  Kundu  (J.  Indian  Chem.  Soc., 
1920,  3,  345 — 348). — The  atomic  ratio  of  arsenic  to 
sulphur  in  an  arsenious  sulphide  sol  in  which  arsenious 
acid  is  in  excess  is  1  :  1-46,  whilst  in  another  sol 
prepared  by  the  action  of  an  excess  of  hydrogen 
sulphide  on  arsenious  acid,  but  in  which  both  free 
arsenious  acid  and  hydrogen  sulphide  are  absent,  the 
ratio  is  1:2.  The  constitution  of  the  former  sol 
therefore  corresponds  with  arsenic  trisulphide  and  the 
latter  either  with  As2S3,As2S5  or  As2S3,H2S,  the  latter 
being  the  more  probable.  J.  W.  Bakee. 

Complexity  and  micelles.  Ferric  hydroxide 
sol  as  a  typical  example  of  the  colloidal  state. 
G.  Malfitano  and  M.  Sigaud  (J.  Chim.  phys.,  1927, 
24,  173 — 203). — An  extensive  investigation  has  been 
made  of  the  properties  of  ferric  hydroxide  sol.  The 
physico-chemical  properties,  studied  chiefly  from  con¬ 
ductivity  and  osmotic  pressure  measurements,  are 
shown  to  be  those  of  electrolytic  couples,  with,  how¬ 
ever,  a  much  greater  tendency  to  association.  Three 
types  of  flocculation  are  recognised :  (1)  When  the 
solution  is  slightly  opalescent,  of  a  reddish-yellow 
colour,  and  does  not  show  visible  particles  in  the 
ultramicroscope,  ultrafiltration  effects  no  separation; 
(2)  when  the  liquid  is  opaque,  yellow-ochre  in  colour, 
but  homogeneous  to  the  eye,  and  shows  distinct  points 
of  light  in  the  ultramicroscope,  ultrafiltration  separ¬ 
ates  part  of  the  colloid,  which  is  said  to  be  in  the 
second  stage  of  flocculation ;  the  ultrafiltrate  contains 
the  colloid  in  the  first  stage  of  flocculation;  (3)  when 
the  liquid  commences  to  separate  visibly  into  layers, 
ultrafiltration  removes  the  whole  of  the  colloid  from 
solution,  in  what  is  termed  the  third  stage  of  floc¬ 
culation.  The  properties  of  the  three  forms  of  pre¬ 
cipitate  aro  :  yellowish-red,  and  not  sensibly  revers¬ 
ible;  dark  red,  and  easily  reversible;  brick-red,  and 
very  resistant  to  the  dissolving  action  of  acids.  Each 
precipitate  is  formed  between  certain  limits  of  the 
ratio  iron  :  chlorine,  but  is  not  necessarily  of  constant 
composition. 

It  is  suggested  that  the  precipitates  are  of  the 
same  type  as  Werner’s  co-ordination  compounds; 
three  forms  are  therefore  theoretically  possible : 
{[Fe(OH)3VFe}+  +  +Cl3-;  {[Fc(OH)3]3-FeCl}++Cl2-; 

{[Fc(OH)3]-FeCy*Cl- 

A  theory  of  micellary  structure  is  built  up  from 
this  point  of  view,  and  is  adequately  supported  by  a 
large  amount  of  experimental  evidence. 

H.  F.  Gillbe. 

Plant  colloids.  XVII.  Peptisation  of  starch 
by  ultra-violet  light.  M.  Sameo  (Koll.-Chem. 
Beih,,  1927,  23,  377 — 399). —On  exposing  thin  layers 
of  potato  starch  in  presence  of  air  to  the  rays  of  a 
quartz  lamp,  the  starch  becomes  yellow  and  the 
odour  of  acraldehyde  is  observed.  The  properties  of 
solutions  obtained  by  heating  such  starch  with  water 
under  pressure  indicate  that  considerable  peptisation 
has  occurred,  together  with  a  certain  amount  of 
oxidation  and  hydrolysis.  The  behaviour  on  electro¬ 


dialysis  depends  on  the  length  of  exposure  to  ultra¬ 
violet  light,  the  amount  of  “  gel  ”  being  smaller  the 
longer  the  time  of  exposure.  The  phosphorus  remains 
largely  in  organic  combination,  and  a  simple  organo- 
phosphoric  acid  can  be  isolated  in  the  anode  cell  on 
electrodialysis.  The  cleavage  products  separated  by 
ultrafiltration,  although  possessing  a  lower  optical 
rotation,  show  the  typical  iodine  colorations  of  the 
amylo-compound.  The  mean  molecular  magnitudes 
of  such  compounds  have  been  determined.  Observ¬ 
ations  have  also  been  made  at  50°  on  starch  which 
has  been  previously  dried,  or  washed  with  hydro¬ 
chloric  acid  and  dried  and  exposed  to  ultra-violet 
light  in  a  stream  of  dry  nitrogen  and  in  closed  vessels 
in  an  atmosphere  of  nitrogen,  whereby  oxidation  and 
hydrolysis  are  prevented.  The  solutions  prepared 
under  pressure  from  the  exposed  starch  are  some¬ 
times  cloudy  and  deposit  a  precipitate  on  centrifuging. 
Wheat  starch  is  also  peptised  by  ultra-violet  light, 
and  in  this  case  the  behaviour  of  the  solution  on 
electrodialysis  is  the  reverse  of  that  of  the  unexposed 
starch.  An  explanation  is  offered  for  this.  As  with 
potato  starch,  a  relatively  simple  organic  acid  con¬ 
taining  phosphorus  is  found  in  the  anode  cell  on 
electrodialysis.  L.  L.  Bercumshaw. 

Complexity  and  micelles.  G.  Malfitano  and 
M.  Sigaud  (J.  Chim.  phys.,  1927,  24,  103—109).— 
Colloidal  particles  arc  formed  by  the  union  of  com¬ 
plexes,  which  in  turn  are  micellar,  produced  by  the 
grouping  of  x  mols.  of  a  non-electrolyte  M  about  one 
or  more  ions,  so  that  the  charge  is  concentrated  at 
the  centre  of  the  particle;  these  complexes  may 
capture  more  ions,  in  which  case  the  newly-acquired 
charge  will  be  resident  in  the  periphery.  A  primary 
complex  would  thus  be  represented  as  (M xa)±br and 
a  secondary  as  [(M,ahf)(Mxa)]±6r*1'.  In  flocculation, 
which  consists  in  the  union  of  complexes,  growth 
proceeds  mainly  in  geometrical  progression,  whilst  in 
crystallisation,  where  atoms  or  molecules  are  added 
to  much  larger  particles,  it  proceeds  in  arithmetical 
progression.  The  theory  explains  the  three  modific¬ 
ations  of  colloidal  solution  obtained  by  hydrolysing 
ferric  chloride,  since  they  are  readily  represented 
by  [Fe(Fe03H3)m]+  +  +Cl3,  [Fe(Fe03H3)mCl]^Cl2,  and 
[Fe(FeO,H3)mCl2]+Cl.  Moreover,  the  marked  effect 
of  the  addition  of  anions  of  high  valency  in  stabilising 
ferric  chloride  sol,  contrasted  with  the  negligible  effect 
of  cations,  is  also  readily  explained.  S.  J.  Gregg. 

Apparent  viscosity  of  colloidal  solutions.  E. 
Hatschek  (J.  Physical  Chem.,  1927,  31,  383 — 392). — 
McBain’s  hypothesis  of  ramifying  micellar  aggregates 
(A.,  1926,  351)  is  adversely  criticised.  There  is  no 
direct  evidence  of  the  existence  of  these  aggregates 
in  viscous  sols.  The  ultramicroscope  gives  little 
information  on  the  structure  of  these  sols,  but  there 
is  direct  evidence  that  high  viscosity  and  even  gelation 
may  be  exhibited  by  a  sol  without  aggregation  or 
even  mutual  approach  of  the  particles.  Furthermore, 
sorption  experiments  can  give  no  information  on  the 
degree  of  hydration  in  true  or  in  colloidal  solution 
and  its  variation  with  concentration.  The  amounts 
of  liquid  taken  up  by  gelatin  or  rubber  during 
swelling  show  that  the  volumes  of  the  disperse  phase 
postulated  by  Hatschek’s  formula  are  not  impossible 
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or  improbable.  An  examination  of  the  behaviour  of 
rubber  in  benzene,  carbon  tetrachloride,  and  in  tetra- 
chloroethane  shows  that  rubber  swells  more  in  the 
chlorine-substituted  derivatives,  i.e.,  in  those  solvents 
in  which  it  exhibits  higher  viscosities.  This  is  in 
strict  accordance  with  the  assumptions  and  formula 
of  Hatschek.  Finally,  if  the  viscosity  of  a  sol  varies 
with  the  shear  gradient,  then  single  measurements  at 
arbitrary  and  unknown  shear  gradients  have  no  theo¬ 
retical  value.  L.  S.  Theobald. 

Elasticity  and  some  structural  features  of 
soap  solutions.  W.  Seifriz  (Third  Colloid  Sym¬ 
posium  Monograph,  1925,  285 — 295). — Elastic  sodium 
stearate  solution  has  rod-shaped  particles,  and  curd 
masses  crystallise  from  it;  inelastic  sodium  stearate 
solution  has  spherical  particles,  and  no  curd  crystall¬ 
ises.  Sodium  oleate  is  inelastic,  and  shows  ultra- 
mieroseopie  sphorites.  Ammonium  oleate  forms  a 
highly  elastic  dilute  solution,  but  concentrated  solu¬ 
tions  may  be  inelastic  as  sol,  although  elastic  as  gel. 

Chemical  Abstracts. 

Viscosity  and  flow-elasticity  of  starch  paste. 
H.  Freundlich  and  H.  Nitze  (Kolloid-Z.,  1927,  41, 
206 — 215), — The  viscosity  and  flow-elasticity  of  starch 
paste  rise  rapidly  with  increasing  concentration,  and 
the  high  values  are  due  mainly  to  the  amylopectin  in 
the  outer  sheath  of  the  starch  grain.  As  long  as  this 
retains  its  original  membranous  structure,  the  elastic 
properties  do  not  appear,  for  a  solution  of  the  amylo¬ 
pectin  prepared  by  warming  is  viscous,  but  inelastic. 
Addition  of  potassium  thiocyanate  to  starch  solutions 
produces  a  marked  decrease  in  viscosity,  and  par¬ 
ticularly  in  elasticity,  which  disappears  altogether  in 
a  2A-solution.  Potassium  chloride  and  potassium 
sulphate  exert  a  similar  effect,  except  that  at  higher 
concentrations  the  viscosity  and  elasticity  rise  once 
more.  Ultramicroscopical  observation  shows  that  in 
solutions  of  potassium  thiocyanate  the  membranes 
of  the  starch  grains  rapidly  disappear.  It  is  believed 
that  amylopectin  and  amylose  are  peptised  and  sub¬ 
sequently  broken  down,  with  decrease  in  viscosity 
and  elasticity.  E.  S.  Hedges. 

Viscosity  and  hydration.  II.  Ageing  and 
synseresis.  S,  Liepatov  (Kolloid-Z.,  1927,  41, 
200 — 206). — A  sol  of  geranin-G  exhibits  “  structure 
viscosity,  and  thus  the  particles  cannot  be  regarded 
as  independent  spheres.  Application  of  Hatschek’s 
formula  leads  to  a  value  for  the  density  of  the  sub¬ 
stance  which  is  not  in  keeping  with  its  true  density, 
indicating  that  the  particles  are  heavily  hydrated. 
Measurements  of  the  increase  in  viscosity  and  the 
change  in  volume  of  sols  kept  for  4  hrs.  indicates 
that  continuous  hydration  of  the  particles  occurs, 
and  this  is  believed  to  he  the  cause  of  the  increased 
stability  of  emulsoid  colloids  with  age.  On  the  other 
hand,  the  decrease  in  stability  and  in  viscosity  of 
suspensoid  sols  with  age  is  attributed  to  aggregation 
of  the  primary  particles.  With  emulsoid  colloids, 
the  particles  increase  in  size  until  the  force  of  attrac¬ 
tion  between  them  is  sufficient  to  give  the  rigidity  of 
a  Sel-  The  liquid  still  separating  the  particles  may 
hen  withdraw,  accounting  for  the  phenomenon  of 
synmresis.  Synseresis  was  not  observed  in  gels  of  gera- 
nm-U  more  concentrated  than  3%.  E.  S.  Hedges. 


Velocity  of  coagulation  of  colloids  by  salts  in 
the  presence  of  a  peptiser.  K.  Jablczynski,  G. 
Kaivenoxi,  and  J.  Kawenoki  (Roez.  Chem,,  1926, 

6,  861 — 868). — The  relative  rates  of  coagulation  of 
ferric  hydroxide  sols,  peptised  by  ferric  chloride,  are, 
for  equivalent  quantities  of  potassium  iodide,  bromide, 
nitrate,  and  chloride,  in  the  ratio  1  :  7-92  :  72-9  :  169, 
whilst  potassium  thiocyanate  and  acetate  coagulate 
immediately,  although,  according  to  Schulze  (A.,  1883, 
295)  and  Hardy  (A.,  1900,  ii,  396),  the  effects  pro¬ 
duced  by  these  univalent  anions  should  be  equal. 
The  differences  are  attributed  to  chemical  reaction 
between  the  ferric  chloride  and  the  added  salt.  This 
effect  is  well  marked  with  the  chlorides,  and  much 
less  so  with  the  iodide.  In  the  case  of  thiocyanate 
and  acetate,  double  decomposition  occurs  and  iron 
is  removed  from  solution.  It  is  thus  evident  that  the 
precipitating  power  of  these  anions  is  closely  con¬ 
nected  with  their  ability  to  combine  with  ferric 
chloride. 

For  chlorides  of  the  alkali  and  alkaline -earth  metals, 
the  rates  of  coagulation  give  the  following  series : 
Li>Na>K,NH4<Rb<Cs;  and  Mg>Ca>Sr>Ba. 
Whereas  the  adsorption  of  cations  increases  with 
increasing  atomic  weight,  this  stabilising  factor  is 
opposed  by  the  tendency  towards  the  formation  of 
double  salts.  R.  Truszkowski. 

Volume  changes  in  the  formation  of  rubber 
sols.  I.  W.  A.  Gibbons  and  E.  Hazell  (J. 
Amer.  Chem.  Soc.,  1927,  49,  620 — 630). — The  form¬ 
ation  of  rubber  sols  in  xylene  is  accompanied  by  a 
small  volume  change,  usually  (above  30°)  a  contrac¬ 
tion,  which  is  greatest  at  high  temperatures  and  low 
concentrations.  This  is  in  agreement  with  the  known 
density  change  of  rubber  near  30°.  The  condition 
of  the  rubber  (milling  etc.)  has  no  great  influence  on 
the  volume  change.  S.  K.  Tweedy. 

Electrolytic  coagulation  of  colloids.  IV. 
Electrometric  and  conductimetric  titration  of 
mastic  sols.  A.  J.  Ramnowitsch  and  R.  Bur- 
stein  (Biochcm.  Z.,  1927,  182,  110 — 120). — The  pre¬ 
paration  of  a  and  6  mastic  sols  is  described.  The 
former  is  obtained  by  pouring  water  into  an  alcoholic 
solution  of  gum  mastic,  the  latter  by  pouring  the 
alcoholic  solution  into  water.  a-Sols  when  titrated 
with  alkali  give  a  conductivity  curve  with  a  sharp 
minimum,  whilst  6-sols  show  a  continuous  increase 
in  conductivity  with  no  minimum  or  break.  The 
hydrogen-ion  concentration  of  a-sols,  but  not  of  6-sols, 
determined  by  conductimetric  and  electrometric 
methods  is  the  same.  6-Sols  filter  very  slowly. 
a-SoIs  are  more  acid  than  6-sols,  and  consist  of  smaller 
particles.  Mastic  sols,  when  coagulated  by  salt  solu¬ 
tions,  undergo  no  increase  in  acidity.  Mastic  sols 
are  much  weaker  acids  than  arsenic  trisulphide  sols. 
Various  cations  replace  the  hydrogen  ions  of  mastic 
sols  in  equivalent  proportions.  The  Hardy-Schulze 
law  is  inapplicable  to  the  process.  J.  Pryde. 

Influence  of  dielectric  constant  of  medium  on 
rate  of  coagulation  of  an  arsenious  sulphide  sol 
by  electrolytes.  J.  Mukherjee,  S.  G.  Chaudhury, 
and  S.  Mukherjee  (J.  Indian  Chem.  Soc.,  1926,  3, 
349 — 357). — The  coagulating  concentrations  of  hydro¬ 
chloric  and  sulphuric  acids,  and  of  potassium,  lithium, 
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barium,  and  aluminium  chlorides  on  an  arsenious 
sulphide  sol  in  presence  of  varying  concentrations  of 
ethyl  and  methyl  alcohols,  acetic,  propionic,  oxalic, 
and  formic  acids  have  been  determined.  In  most 
cases,  the  addition  of  ethyl  alcohol  stabilises  the  sol. 
With  aluminium  chloride,  the  coagulating  concen¬ 
tration  diminishes  with  increasing  concentration  of 
the  added  substance,  but  when  oxalic  acid  is  added, 
it  first  increases  and  then  diminishes.  With  barium 
chloride,  the  coagulating  concentration  is  unchanged 
with  formic  acid,  decreases  with  increasing  concen¬ 
tration  of  methyl  alcohol,  and  increases  in  all  other 
cases.  The  authors  believe  that  the  main  effect  of 
the  added  substance  is  to  lower  the  dielectric  constant 
of  the  medium,  and,  in  agreement  with  the  results  of 
kruyt  and  van  Duin  (A.,  1914,  ii,  182),  find  that  the 
behaviour  of  the  coagulating  ion  cannot  be  predicted 
from  its  valency.  Weiser’s  explanation  (A.,  1925, 
ii,  108)  is  shown  to  be  insufficient.  J.  W.  Baker. 

Charge  reversal  by  hydrogen  and  hydroxyl 
ions  with  insoluble  organic  acids  and  amines, 
and  reversal  of  the  charge  of  hydrated  silica  and 
copper  oxide  by  solutions  of  salts.  J.  N.  Mukher- 
jeb  and  M.  P.  V.  Iyer  (J.  Indian  Cliem.  Soc.,  1926, 
3,  307 — 322;  cf.  Mukherjee,  A.,  1922,  ii,  689). — The 
effect  of  hydrogen  and  hydroxyl  ions  and  of  neutral 
salts  on  various  insoluble  organic  acids,  amides,  and 
esters,  and  on  hydrated  silica  and  copper  oxide  has 
been  determined  by  electro-osmotic  measurements. 
Benzoic  and  m-aminobenzoic  acids  are  positively 
charged  in  contact  with  their  solutions  in  pure  water, 
cinnamic,  salicylic,  boric,  and  phenylglycine-o-carb- 
oxylic  acids  are  negatively  charged.  Hydrochloric 
acid  causes  a  marked  increase  in  the  positive  charge 
or  decrease  in  the  negative  charge,  and  in  the  case  of 
boric  and  the  amino-acids,  actually  causes  a  reversal 
in  sign.  With  the  exception  of  ammo-acids,  which 
show  a  preferential  adsorption  of  hydrogen  ions, 
addition  of  alkali  causes  an  increase  in  the  negative 
charge,  whilst  neutral  salts  have  very  little  effect. 
The  insoluble  organic  acids,  therefore,  show  a  strong, 
and  generally  preferential  adsorption  of  the  con¬ 
stituent  ions,  and  also  adsorb  hydrogen  and  hydroxyl 
ions  in  the  dehydrated  state,  their  effect  being  in  all 
probability  to  neutralise  the  hydroxyl  and  hydrogen 
ions,  formed  by  the  dissociation  of  the  fixed  water 
molecules,  in  the  primary  layer.  Both  salol  and 
p-nitroaniline  are  negatively  charged  in  contact  with 
pure  water  and  show  a  preferential  adsorption  of 
hydroxyl  ions.  Both  aniline  hydrochloride  and 
aluminium  chloride  cause  reversal  of  the  charge  in 
hydrated  silica.  With  the  latter  salt,  there  is  an 
increase  in  the  negative  charge  at  low  concentration, 
then  a  decrease,  and  finally  reversal  as  the  concen¬ 
tration  is  increased.  Sulphate  ions  reverse  the  charge 
on  hydrated  copper  oxide,  but  no  reversal  is  observed 
with  chlorides  and  nitrates.  Neutral  electrolytes 
increase  the  positive  charge  on  copper  hydroxide,  the 
effect  being  independent  of  the  nature  of  the  cation. 

J.  W.  Baker. 

Peptisation  of  metathoria.  G,  E.  Levt  and  A. 
Eeina  (Atti  E.  Accad.  Lincei,  1927,  [vi],  5,  174 — 
180). — From  X-ray  observations  made  according  to 
a  modified  form  of  the  Debye-Scherrer  method  it 


would  seem  that  the  space-lattice  of  metathoria  is 
unchanged  after  peptisation.  E.  W.  Ltjnt. 

Sensitisation  of  sols  by  small  amounts 
of  other  colloids.  S.  Ghosh  and  N.  E.  Dhar 
(Kolloid-Z.,  1927,  41,  229 — 234). — -The  sensitisation 
of  positively-charged  colloids,  such  as  ferric  hydroxide, 
chromic  hydroxide,  aluminium  hydroxide,  and  certain 
colouring  matters  by  the  negatively-charged  colloids 
gelatin,  albumin,  and  tannin  is  duo  to  a  neutralisation 
of  the  charge.  On  the  other  hand,  the  sensitisation 
of  the  negatively- charged  colloids,  arsenious  sulphide, 
antimony  sulphide,  molybdenum  pentoxide,  silicio 
acid,  silver,  gold,  and  gum  arabic  by  the  same  agents 
is  duo  to  repression  of  hydrolysis  of  the  sols  through 
the  presenco  of  small  amounts  of  hydrogen  ions  in 
the  gelatin,  albumin,  etc.  E.  S.  Hedges. 

Sensitising  of  hydrophobe  colloids  by  proteins. 
N.  N.  Andrejew  (Biochem.  Z.,  1927, 182,  65 — 71). — 
Native  proteins  contain  protein  anions  only,  which 
at  certain  concentrations  produce  a  coagulation  of 
positively-charged  sols.  At  lower  concentrations,  the 
protein  anions  sensitise  the  colloids  to  the  action  of 
neutral  salts,  whilst  at  higher  concentrations  the 
protein  anions  confer  protection  on  the  colloids. 
Native  proteins  produce  no  flocculation  or  sensitis¬ 
ation  of  negatively-charged  colloids,  but  may  exercise 
a  protective  action,  as  in  the  case  of  positive  sols. 
Acidified  protein  solutions  do,  however,  in  certain 
concentrations,  cause  flocculation  of  negative  sols. 

J.  Peyde. 

Decomposition  of  salt  solutions  by  1  ‘  galvano- 
colloidal  "metal hydroxides.  K.  Euego  (Kolloid- 
Z.,  1927,  41,  275— 276).— When  a  paste  of  aluminium 
hydroxide,  or  similar  colloid,  is  placed  in  a  solution 
of  certain  metallic  salts,  adsorption  of  either  acid  or 
base  occurs,  leaving  the  solution  with  excess  of  alkali 
or  acid.  This  effect  is  considered  in  relation  to  the 
softening  of  water  and  the  corrosion  of  metals  in 
neutral  salt  solutions.  In  the  latter  case,  it  is  sup¬ 
posed  that  the  colloidal  skin  of  hydroxide  first  formed 
adsorbs  the  basic  constituent  of  the  salt,  leaving  the 
acid  to  attack  the  metal  further.  E.  S.  Hedges. 

Imbibition  of  gelatin  dried  as  a  gel  and  as  a 
sol.  E.  A.  Gortner  and  W.  F.  Hoffman  (J. 
Physical Chem.,  1927, 31, 464 — 466 ;  cf.  A.,  1923, i,  965 ; 
Sheppard  and  Elliott,  A.,  1922,  i,  387). — The  imbibition 
of  water  by  gelatin  dried  as  a  gel  and  as  a  sol  has 
been  studied.  The  initial  rate  of  imbibition  is  gener¬ 
ally  greater  in  the  gelatins  prepared  from  the  sols, 
but  the  amount  imbibed  is  always  greater  in  those 
prepared  from  the  gels.  The  behaviour  of  the  latter 
reflects,  to  a  considerable  degree,  their  previous 
history,  and  the  differences  in  behaviour  between 
the  sol  and  the  gel  preparations  are  attributed  partly 
to  the  persistence  of  a  gel  structure. 

L.  S.  Theobald. 

Differences  in  the  heat  of  reaction  between 
artificial  and  soil  gels  of  silica,  alumina,  and 
iron  with  hydroxides.  G.  J.  Bouyoucos  (Soil  Sci., 
1927,  23,  243— 247).— When  soils,  soil  colloids,  or 
artificial  gels  of  silica,  or  the  hydrated  oxides  of  iron 
and  aluminium  are  treated  with  potassium  hydroxide 
or  sodium  hydroxide,  heat  of  reaction  apart  from 
heat  of  wetting  is  developed.  More  heat  is  developed 
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with  artificial  gels  than  with  soils  or  soil  colloids.  It 
is  probable  that  the  soil  gels  are  not  in  the  same 
condition  as  thoso  prepared  artificially. 

G.  W.  Robinson. 

Diffusion  of  aqueous  sodium  silicate  solutions 
across  semipermeable  membranes.  P.  B.  Gan¬ 
guly  (J.  Physical  Chem.,  1927,  31,  407— 416).— The 
diffusion  of  aqueous  solutions  of  sodium  silicate  across 
membranes  of  parchment  and  of  collodion  has  been 
studied.  After  equilibrium  is  reached,  the  concen¬ 
tration  of  silica  in  the  original  silicate  compartment 
is  usually  greater  than  that  in  the  water  compart¬ 
ment.  The  distribution  depends  largely  on  the 
original  ratio  Si02 :  Na20  of  the  solutions.  Solutions 
up  to  the  ratio  3  : 1  show  but  small  variations  in 
concentration  during  diffusion,  indicating  that  the 
non-diffusible  matter  is  small  in  these  cases.  Beyond 
this  ratio,  the  amount  of  non-diffusible  matter  in¬ 
creases  rapidly.  The  amount  of  sodium  left  in  the 
silicate  compartments  also  increases,  and  is  greater 
than  the  quantity  of  sodium  in  the  water  compart¬ 
ment.  Thus  is  taken  to  indicate  that  the  colloidal 
matter  at  the  higher  ratios  is  present  as  molecular 
aggregates  or  ionic  complexes  containing  sodium  and 
silica.  Measurements  of  osmotic  pressure  after  equi¬ 
librium  has  been  reached  show  that  the  colloidal 
matter  increases  with  an  incroasc  in  the  ratio  of 
Si02  to  Na20  (cf.  Harman,  this  vol.,  415),  and  pa 
measurements  show  that  hydrolysis  plays  no  great 
part  in  the  distribution  processes. 

L.  S.  Theobald. 

Cation  and  anion  exchange  at  the  surface  of 
permutite.  H.  Jenny  (Koll.-Chem.  Beih.,  1927, 
23,  428— 472).— The  ionic  exchange  between  lithium, 
sodium,  potassium,  ammonium,  magnesium,  calcium, 
barium,  and  aluminium  permutites  and  solutions  of  a 
number  of  chlorides  of  uni-  and  bi-valent  metals  has 
been  investigated.  The  constants  1/p  and  K  in 
Wiegner’s  modification  of  Freundlich’s  adsorption 
isotherm,  y—K[cj{a— c)]1^  {where  y— the  exchanged 
quantity  on  1  g.  of  permutite,  o=the  concentration 
of  the  added  solution,  and  c=the  concentration  at 
equilibrium)  have  been  calculated.  The  equivalence 
of  the  exchange  was  confirmed  by  experiments  with 
potassium  permutite  and  sodium  chloride.  The 
power  of  exchange  of  an  ion  increases  with  increasing 
atomic  weight,  and  the  exchange  constants  are 
directly  proportional  to  the  ionic  volumes.  The 
connexion  with  the  hydration  effect  is  discussed.  In 
the  case  of  univalent  ions,  the  course  of  exchange 
from  liquid  to  solid  phase  and  from  solid  to  liquid 
phase  proceeds  normally.  With  increasing  hydration, 
the  exchange  from  liquid  to  solid  decreases,  whilst 
that  from  solid  to  liquid  increases.  Hydrogen  occu¬ 
pies  an  anomalous  position.  At  low  concentrations, 
bivalent  ions  have  a  greater  power  of  exchange  than 
the  corresponding  hydrated  univalent  ions,  but  at 
higher  concentrations  the  power  of  exchange  is  less. 
Ihe  bivalent  ions  are  more  strongly  adsorbed  by  the 
permutite  than  the  univalent.  The  lyotropic  series 
is  not  reversed  with  bivalent  ions,  as  is  the  case  with 
univalent.  The  anomalies  shown  by  bivalent  ions 
are  ascribed  to  insoluble  hydroxide  formation  with 
the  hydroxyl  ions  of  the  Helmholtz  inner  layer. 

L.  L.  Bircumshaw. 


Thermal  dissociation  of  iodine  and  bromine. 
T.  DeVries  and  W.  H.  Rodebush  (J.  Amer.  Chem. 
Soc.,  1927,  49,  656 — 666). — The  thermal  dissociation 
of  iodine  and  bromine  has  been  measured  between 
300°  and  1300°  Abs.  (approx.)  by  an  adaptation  of 
Knudsen’s  vapour-pressure  method  (A.,  1909,  ii,  385). 
The  equilibrium  constant  for  L,  — >  21  is  log.,,  v^ipr, 
— 6840/T+logJOT+M21.  The  entropy  of  mon¬ 
atomic  iodine  at  298°  Abs.  and  1  atm.  is  40-5 ;  this  is 
in  agreement  with  the  value  predicted  by  the  Tetrode 
equation  (40-4),  but  is  considered  to  be  too  low.  The 
heat  of  dissociation  of  iodine  is  31,600  g.-caL  (calc.). 
The  results  for  bromine  are  less  satisfactory.  The 
equilibrium  constantis  logp2Bc/PBr,=7  —  9000/T-f  3-695, 
the  calculated  heat  of  dissociation  being  41,200  g.-cal. 
The  entropy  of  monatomic  bromine  at  298°  Abs.  and 
1  atm.  is  38-2,  the  Tetrode  equation  predicting  39’0. 

S.  K.  Tweedy. 

Theory  of  concentrated  solutions.  III.  E. 
Wilke  and  W.  Martin  (Z.  physikal.  Chem,,  1927, 
125,  420 — 430). — Measurements  have  been  made  of 
the  E.M.F.  of  cells  of  the  type  Br„|0-lAr-HBr 
3A7-KCl|iV-HBr|Br2,  with  the  object  of  testing  the 
authors’  theory  of  highly  concentrated  solutions 
(cf.  A.,  1926,  906).  H.  F.  Gillbe. 

Dilution  law  for  strong  electrolytes.  B. 
Szyszkowski  (Bull.  Acad.  Polonaise,  1926,  A, 
325 — 346). — Molecular  conductivity  can  be  ex¬ 
pressed  as  a  function  of  concentration  by  1—  a= 

1 — X/Xo=0’5(i' —  ljfpc173 — 2yc+3Sc3'2 . .  in  which  a  is 
the  conductivity  coefficient  (a=X/X0),  v  the  number 
of  ions  into  which  the  electrolyte  dissociates,  c  the 
concentration  in  moles  per  litre,  and  (3,  y,  and  S  are 
constants.  By  using  a  sufficient  number  of  terms  in 
the  serial  expansion,  a  dilution  law  for  strong  electro¬ 
lytes  at  any  concentration  can  be  obtained.  For 
uni-univalent  salts  over  the  range  0J — O-OOOlJf, 
1— X/Xq— 1/2  .  peW-yc+3/2  .  Sc3'2  is  in  agreement  with 
experiment.  Kohlrausch’s  data  for  16  suitable  salts 
were  used  for  the  calculation  of  the  constants  Xg, 
{3,  y,  and  S.  The  relationships  found  provide  inde¬ 
pendent  support  for  the  Debye-Huckel  theory,  and 
require  that  Xg,  (3,  y,  and  S  should  be  considered  as 
characteristic  chemical  constants  of  salt  solutions. 
The  ionic  mobilities  of  a  number  of  univalent  ions 
are  computed,  and  the  values  compared  with  those 
of  Kohlrausch  and  of  Debye.  By  an  application  of 
the  Debye-Huckel  theory,  the  mean  ionic  radii  have 
been  calculated  for  the  16  salts  considered. 

R.  A.  Morton. 

Formation  of  complexes  between  cadmium 
and  alkali  halides.  F,  Bourion  and  E.  Rouyer 

(Compt.  rend.,  1927,  184,  598— 600).— Ebullioscopic 
determination  of  the  equilibrium  constants  has  shown 
that  in  the  formation  of  salts  of  the  type  K2[CdI4], 
K2[CdCl4],  and  Na2[CdCl4],  the  constants  decrease 
with  the  atomic  weights  of  the  halogens  and  of  the 
alkali  metals  (cf.  A.,  1923,  ii,  534;  1926,  796). 

J.  Grant. 

Aqueous  solutions  of  sodium  silicates.  V. 
Osmotic  activity,  lowering  of  vapour  pressures 
and  f.  p.  R.  W.  Harman  (J.  Physical  Chem.,  1927, 
31,  355—373;  cf.  A.,  1925,  ii,  1065;  1926,  478,  796, 
907). — Measurements  have  been  made  at  25°  by  a 
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dynamic  method  of  the  lowering  of  the  vapour  pressure 
of  sodium  silicate  solutions  of  the  ratio  Na2G  :  Si02= 
1  :  1  and  1  : 2  over  the  concentration  range  0-1 — 
2-SNyf,  and  the  lowering  of  the  f,  p.  by  the  ordinary 
Beckmann  method  has  been  found  for  the  ratios 
2:1,  1:1,  1:2,  1:3,  and  1  :  4  over  concentrations 
ranging  from  0-01  to  2*0 N*.  The  results  from  the 
two  sets  of  measurements  are  in  fair  agreement,  and 
are  expressed,  in  both  cases,  in  terms  of  the  ionic 
and  activity  theories.  The  osmotic  activity  in  the 
case  of  the  ratios  2  :  1  and  1:1,  and  to  a  lesser  extent 
1:2,  is  high,  especially  in  dilute  solutions,  but  in 
concentrated  solutions  the  ratios  1  :  3  and  1  :  4  show 
an  abnormally  low  osmotic  activity,  which,  however, 
is  unexpectedly  high  in  dilute  solutions.  It  is  sug¬ 
gested  that  the  ratio  1  : 1  represents  the  metasilicate, 
Na,,Si03,  which  hydrolyses  and  ionises,  giving  rise  to 
sodium,  hydroxyl,  and  Si03"  ions  and  crystalloidal 
silicic  acid.  The  ratio  1  : 2  represents  the  salt 
NaHSi03,  behaving  in  a  manner  similar  to  the  meta¬ 
silicate,  and  giving,  in  addition,  the  ion  HSiO/. 
The  ratios  1  : 3  and  1  : 4  suggest  the  existence  of 
complex  aggregates  in  concentrated  solution  and  of 
ionic  micelles  of  the  composition  [?nSi03,«Si02aq]m, 
where  {m+»}/w  equals  the  ratio  Na20 :  Si02  (cf. 
Ganguly,  this  vol.,  415).  L.  S.  Theobald. 

Influence  of  an  “  indifferent  ”  gas  on  the 
concentration  and  activity  of  a  vapour  in  equi¬ 
librium  with  a  condensed  phase  or  phases.  II. 
1.  R.  MoHaffie  (Phil.  Mag.,  1927,  [vii],  3,  497—510; 
cf.  A.,  1926,  355). — The  concentration  of  water 
vapour,  in  equilibrium  with  liquid  water  in  presence 
of  air  up  to  a  pressure  of  100  atm.,  has  been  measured 
at  25°.  The  presence  of  filters  in  the  high-pressure 
portion  of  the  apparatus  has  been  found  to  influence 
the  results  to  a  marked  extent.  The  probable 
influence  of  such  filters  is  discussed.  The  calculated 
activity  coefficients  are  in  good  agreement  with  those 
derived  from  the  results  of  Pollitzer  and  Strebel 
(A.,  1925,  ii,  104).  The  results  are  compared  with 
those  obtained  previously  for  the  system  sodium 
sulphate-water  (A.,  1926,  355).  A.  E.  Mitchell. 

Dissociation  pressures  of  calcium,  strontium, 
and  barium  carbonates.  W.Ddtoit  (J.Chim.phys., 
1927,  24,  110 — 114). — The  pressure  was  measured  by 
a  dynamic  method,  the  carbonate  being  placed  in  a 
tube  heated  in  a  long  furnace,  and  the  carbon  dioxide 
swept  out  by  a  slow  stream  of  nitrogen  and  weighed 
in  an  absorption  vessel.  The  results  for  calcium 
carbonate,  covering  the  range  707 — 885°,,  agree 
closely  with  those  of  previous  workers  obtained  by 
the  static  method  using  a  manometer.  Measurements 
were  also  made  on  strontium  carbonate  at  tem¬ 
peratures  between  950°  and  1175°,  and  on  barium 
carbonate  over  a  small  range.  S.  J.  Gregg. 

Influence  of  salts  on  the  solubility  of  water  in 
phenol.  R.  Cernatescd  and  E.  Papafil  (Z. 
physikal.  Chem.,  1927, 125,  331—340,  and  Ann.  Sci. 
Univ.  Jassy,  1927, 14,  285— 301).— The  solubility  was 
determined  by  measuring  the  temperature  at  which  a 
solution  of  water  in  phenol,  saturated  at  18°,  became 
turbid  as  the  solution  was  cooled,  after  the  addition 
of  a  known  quantity  of  the  salt  in  question.  The 
solubilities  of  the  alkali  halides  in  phenol,  saturated 


with  water  at  18°,  are  found  to  be  in  the  same  order 
ns  that  of  the  metals  in  the  periodic  table,  as  is  also 
their  power  of  reducing  the  solubility  of  water  in 
phenol.  For  a  constant  ratio  of  phenol  to  water,  the 
Rothmund  equation  ( r)—r]^jr)=K  (A.,  ii,  1900,  467) 
is  found  to  hold  for  the  alkali  halides  over  a  wide 
range  of  concentrations.  For  the  alkali  iodides,  K  is 
proportional  to  the  true  radius  of  the  positive  ion, 
as  calculated  by  Born.  H.  F.  Gillbe. 

Solubility  influences.  IV,  Salting-out  of 
aniline  from  aqueous  solutions.  S.  Glasstone, 
(Miss)  J.  Bridgman,  and  W.  R.  P.  Hodgson  (J.C.S., 
1927,  635 — 640). — A  continuation  of  previous  work 
(cf.  A.,  1926,  18;  this  vol.,  14).  The  solubility  of 
aniline  has  been  determined  at  25°  and  50°  in  aqueous 
solutions  of  various  salts.  From  the  data  for  salts 
insoluble  in  aniline,  “  hydration  numbers  ”  for  both 
cations  and  anions  have  been  determined  on  the 
assumption  that  the  number  for  the  iodide  ion  is  zero. 
The  hydration  numbers  of  the  anions  are  very  similar 
to  those  previously  obtained  (foe.  cit.)  by  the  salting- 
out  of  ethyl  acetate,  but  the  results  for  some  of  the 
cations  are  abnormal.  This  may  be  due  to  hydrolysis 
of  the  salts,  or  may  be  connected  in  some  v*ay  with 
the  basic  nature  of  the  aniline.  Experiments  on  the 
salting-out  power  of  mixtures  confirm  the  previous 
conclusion,  that  this  is  equal  to  the  sum  of  the  salting- 
out  powers  of  the  constituents,  provided  allowance  be 
made  for  the  electrical  interaction  of  the  ions. 

M.  S.  Burr. 

Solubility  of  calcium  salts.  I.  Solubility  ol 
calcium  carbonate  in  salt  solutions  and  biological 
fluids.  A.  B,  Hastings,  0.  D.  Murray,  and  J. 
Sendroy,  jun,  II.  Solubility  of  tricalcium 
phosphate  in  salt  solutions  and  biological  fluids. 
III.  Solubility  of  calcium  carbonate  and 
tricalcium  phosphate  under  various  con¬ 
ditions.  J.  Sendroy,  jun.,  and  A.  B.  Hastings 
(J.  Biol.  Chem.,  1927,  71,  723—781,  783—796,  797— 
846). — I.  A  formula  for  the  solubility  of  calcium 
carbonate  in  solutions  of  known  hydrogen-ion  con¬ 
centration  and  carbon  dioxide  tension  has  been 
derived.  The  influence  of  the  hydrogen-ion  concentra¬ 
tion  and  of  the  presence  of  other  salts  on  the  solubility 
product  has  been  studied.  In  the  presence  of  dis¬ 
solved  phosphate,  there  is  a  tendency  to  form  super¬ 
saturated  solutions.  The  solubility  of  calcium  carbon¬ 
ate  in  solutions  of  sodium  citrate  varies  with  the 
concentration  of  citrate  and  with  the  hydrogen-ion 
concentration.  It  is  concluded  that  a  slightly  dis¬ 
sociated  calcium  citrate  compound  is  formed.  When 
solutions  of  citrate  saturated  with  calcium  carbonate 
are  shaken  with  solid  calcium  phosphate,  the  calcium 
content  decreases.  From  analyses  of  serum,  it  would 
appear  that  the  solubility  product  for  calcium  carbon¬ 
ate  is  10*6’40,  compared  with  10‘7'40  in  salt  solutions 
of  similar  ionic  strength.  Calcium  carbonate  does 
not  dissolve  in  serum  from  which  much  of  the  calcium 
has  been  removed  by  oxalate,  nor  does  it  precipitate 
from  serum  the  calcium  concentration  of  which  has 
been  augmented  by  the  addition  of  calcium  chloride 
even  in  presence  of  solid  calcium  carbonate,  but  after 
inorganic  phosphate  has  been  removed  the  equi¬ 
librium  appears  to  be  reversible  with  respect  to 
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calcium  salts.  The  solubility  of  calcium  carbonate 
in  serum  of  various  concentrations  and  in  exudates 
has  been  studied.  Although  it  was  not  possible  to 
demonstrate  that  the  serum  of  parathyroidectomised 
dogs  was  less  able  than  normal  serum  to  retain 
calcium  in  solution,  it  was  found  that  the  parathyroid 
hormone,  when  added  to  solutions  of  inorganic  salts, 
did  actually  tend  to  prevent  the  precipitation  of 
calcium  carbonate. 

II.  The  following  equations  are  derived  for  tho 
dissociation  constants  of  phosphoric  acid  :  pK{  — 
2-11— 0-5VV,  pKs'— 7-15 — l-25-\/ji,  and  pX3'  =  12-66 
— 2-25yV>  where  \j.  is  the  ionic  concentration.  Values 
are  obtained  for  the  solubility  product  of  calcium 
phosphate.  When  serum  is  shaken  with  calcium 
phosphate,  the  calcium  content  decreases  without  a 
corresponding  diminution  in  the  phosphate  ions,  and 
it  is  suggested  that  calcium  carbonate  is  precipitated, 
although  no  precipitation  of  calcium  takes  place  when 
the  serum  is  shaken  with  calcium  carbonate. 

III.  From  the  solubilities  of  calcium  carbonate  and 
of  calcium  phosphate  in  salt  solutions  of  various 
hydrogen-ion  concentrations,  expressions  have  been 
obtainedfor  the  solubility  products  in  terms  of  the  total 
ionic  concentration  and  also  for  the  activity  coefficients 
of  these  two  salts  as  well  as  of  the  calcium  ion.  The 
results  have  been  compared  with  similar  data  obtained 
from  experiments  in  which  the  calcium  content  of 
serum  was  determined  under  various  conditions,  and 
in  particular  the  rate  at  which  calcium  is  lost  when 
the  serum  is  shaken  with  calcium  phosphate  and 
calcium  carbonate  has  been  ascertained.  The  effect 
of  alteration  of  the  serum  concentration  and  of  the 
presence  of  red  blood  cells  on  the  solubility  of  these 
salts  has  been  determined.  These  results  are  best 
explained  by  the  assumption  of  the  existence  of  some 
slightly  dissociated  calcium  complex. 

W.  0.  Kermack. 

Co-existing-  liquid  and  vapour  phases  of 
solutions  of  oxygen  and  nitrogen.  B.  F.  Dodge 
and  A.  K.  Dunbar  (J.  Amer.  Chem.  Soc.,  1927,  49, 
591 — 610). — The  liquid-vapour  phase  equilibria  for 
binary  mixtures  of  oxygen  and  nitrogen  have  been 
examined,  the  pressure  and  the  composition  of 
the  phases  being  tabulated  from  90°  to  125°  Abs. 
The  interpolated  results  for  1  atm.  differ  consider¬ 
ably  from  those  obtained  by  Baly  (A.,  1900,  ii, 
589).  S.  K.  Tweedy. 

.  Application  of  phase  rule  to  calculation  of 
liquid  and  vapour  compositions  in  binary 
systems.  Deviations  from  Raoult’s  law  for 
hydrocarbon  mixtures.  6.  Calingaert  and  L.  B. 
Hitchcock  (J.  Amer.  Chem.  Soc.,  1927,  49,  750— 
< 65).-— The  isothermal  p-v  graph  for  the  vapour  in 
equilibrium  with  a  homogeneous  binary  liquid  mixture 
yields  a  family  of  curves,  each  curve  corresponding 
with  a  given  composition  of  the  liquid.  Such  systems 
are  completely  defined  by  two  independent  variables, 
e  ?■,  p  and  T.  If  two  systems  are  known  for  which 
P  and  T  are  the  same,  x  and  y,  the  molar  fractions  of 
constituent  A  in  the  liquid  and  vapour  phases, 
respectively,  will  also  be  the  same,  and  for  each 
system  LAx-\-V Ay~CA,  where  LA  and  VA  repre¬ 
sent  the  molar  quantity  of  A  in  the  two  phases. 


and  CA  the  total  quantity  of  A  in  the  system.  V A  is 
obtained  with  the  aid  of  the  appropriate  p-v  curves, 
p  and  T  being  the  same  for  each  system ;  L  is  cal¬ 
culated  from  Ga-\-Cb— £+  F,  and  so  a;  and  y  may  be 
determined  without  involving  analysis  of  the  phases 
present.  Vapour  pressure-composition  data  for  25° 
are  tabulated  for  systems  of  butane  with  pentane, 
heptane,  benzene,  and  “  straw-oil,”  and  also  for  tho 
pentane-heptane  system.  The  respective  deviations 
of  the  total  pressure  at  20  mol.-%  of  the  lighter 
constituent  are  4,  0,  64,  — 2-6,  and  7.  Except  for  the 
butane-heptane  system,  which  obeys  Raoult’s  law 
even  although  the  relative  internal  pressures  are  not 
the  same,  the  results  agree  very  well  with  Hilde¬ 
brand’s  views.  A  critical  review  of  previously 
published  relevant  data  is  given.  S.  K.  Tweedy. 

Freezing  points.  III.  The  syncrystallisation 
rule  of  Bruni.  J.  Timmermans  (Bull.  Soc.  chim. 
Belg.,  1927,  36,  179—190;  cf.  Viseur,  this  vol„  312). 
— Using  methyl  alcohol  as  solvent,  the  solubility 
curves  at  20°  for  various  salt-pairs  have  been  investig¬ 
ated  in  an  attempt  to  determine  the  miscibilities  of 
cts-  and  Jrans-isomerides  with  one  another  and  with 
the  corresponding  saturated  compounds,  and  the 
following  results  obtained :  sodium  maleate  and 
fumarate,  immiscible ;  sodium  succinate  and  maleate, 
systems  rich  in  succinate  form  mixed  crystals ;  sodium 
succinate  and  fumarate,  apparently  immiscible ; 
potassium  maleate  and  fumarate,  possibly  limited 
miscibility ;  potassium  succinate  and  maleate,  mixed 
crystals  with  gap  from  0  to  30%  maleate ;  potassium 
succinate  and  fumarate,  unbroken  series  of  mixed 
crystals.  Measurements  of  the  f.  p.  gave  the  follow¬ 
ing  results :  c is-  and  iron-s-acetylene  dichloride, 
ethylene  chloride  and  cis-acetylene  dichloride,  ethylene 
bromide  and  cis-acetylene  dichloride,  acetylene  tetra¬ 
chloride  and  cis-acetylene  dichloride,  acetylene  tetra¬ 
chloride  and  £ra?«-acetylene  dichloride,  no  mixed 
crystals ;  ethylene  chloride  and  frans-acetylene  di¬ 
chloride,  ethylene  bromide  and  iraws-acetylene  di¬ 
chloride,  mixed  crystals.  Summarising  the  present 
data  and  those  of  Viseur  ( loc .  cit.),  it  may  be  said  that, 
in  general,  the  ira?is-compound  has  a  more  marked 
tendency  -  to  form  mixed  crystals  with  the  corre¬ 
sponding  saturated  compound  than  has  the  cis  isomer- 
ide.  It  would  hence  appear  that  in  the  solid  state 
similar  atom  groups  in  the  saturated  compounds  are 
placed  at  antipodes,  the  molecule  having  a  structure 
approximating  to  that  of  the  corresponding  Irarts 
unsaturated  compound. 

Ethylene  dibromide  and  dichloride  form  an  un¬ 
broken  series  of  mixed  crystals,  a  fact  in  harmony 
with  their  behaviour  towards  the  two  isomeric 
acetylene  dichlorides.  J.  S.  Carter. 

Double  salts  in  the  series  of  isomorphous 
mixed  crystals  of  magnesium  and  zinc  sulphate, 
and  the  occurrence  of  chemical  compounds  in 
the  solid  state.  H.  G.  K.  Westenbrink  (Proc,  K. 
Akad.  Wetensch.  Amsterdam,  1926,  29,  1374 — 1384). 
—X-Ray  examination  shows  that  MgS04,7H20  and 
ZnS0^,7H20  form  a  continuous  series  of  mixed 
crystals.  Compounds  such  as*  those  described  by 
Hollmann  (A.,  1901,  ii,  436)  are  not  formed. 

M.  S.  Burr. 
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Solid  solutions  of  calcium  and  sodium  di- 
silicates.  A.  Ginsberg  and  C.  Nikoycsien  (Nachr. 
gcochcm.  Sekt.  Ver.  Metall.  Chem.,  192G,  35 — 38). — 
The  system  Na2Si03-CaSi03  yields  the  compound 
2Na3Si03,3GaSi03,  m.  p.  1255s;  minimal  m,  p.  occur 
at  1042°  and  123(1°.  Chemical  Abstracts. 


Equilibrium  between  molten  metals  and  salts. 
C.  Tubandt  and  E.  Munzinq  (Z.  anorg.  Chem.,  1927, 
160,  323 — 332). — The  equilibria  Pb+2AgCl  =?==  2Ag 
-f  PbCl2  have  been  investigated  between  500°  and 
1000°,  and  found  to  bo  in  agreement  with  Lorenz' 
modification  of  the  mass  action  law  (A.,  1924,  ii,  484, 
761).  The  silver  content  of  the  metal  phase  decreases 
linearly  with  rise  in  temperature,  but  is  only  slightly 
influenced  by  the  addition  of  sodium  or  potassium 
chlorides,  thus  indicating  that,  in  the  molten  state, 
silver  chloride  exists  as  AgaCl2.  Similar  results  were 
obtained  in  studying  the  equilibria  Cu-f-AgCl 
Ag+CuCl.  *  A.  R.  Powell. 

Binary  alloys  of  lead  with  up  to  2-2%  of 
lithium.  J.  Czochralski  and  E.  Rassow  (Z. 
Metallk.,  1927,  19,  111—112).— The  saturated  solid 
solution  of  lithium  in  lead  contains  from  0*04  to 
0*09%  Li,  according  to  the  temperature.  With 
more  lithium,  a  eutectic  of  lead  and  the  compound 
Pb,Li2  is  formed,  which  contains  0*65%  Li  and  melts 
at  230°.  The  compound  melts  at  470°  and  contains 
2*15%  Li,  All  alloys  containing  less  lithium  than 
this  arc  stable  in  the  air,  but  tbose  containing  more 
lithium  rapidly  disintegrate.  On  allowing  the  alloy 
containing  5%  Li  to  cool,  liquid  drops  with  a  glistening 
metallic  lustre  are  expressed  from  the  interior  of  the 
ingot  at  200°.  A.  R.  Powell. 

Binary  system  cobalt-tungsten.  W.  Geiss  and 
J,  A.  M.  van  Liemft  (Z.  Metallic.,  1927, 19, 113—114). 
— The  temperature  coefficient  of  electrical  resistance 
of  bars  of  cobalt-tungsten  alloys,  made  by  sintering 
intimate  mixtures  of  the  powdered  metals  with  a 
current  equal  to  95%  of  that  required  to  melt  the 
alloy,  have  been  measured  and  the  results  plotted 
against,  the  composition.  The  figures  obtained  show 
that  the  two  metals  do  not  form  a  continuous  series 
of  mixed  crystals.  The  curve  falls  abruptly  with  the 
addition  of  a  very  small  quantity  of  cobalt  to  tungsten 
to  a  minimum  at  5%  Co,  rises  slightly  to  a  maximum 
with  10%  Co,  falls  again  to  a  second,  flat  minimum 
at  30 — 55%  Co,  then  rises  sharply  again  to  the  value 
for  pure -cobalt.  A.  R.  Powell. 


Ternary  systems.  IV.  Potassium  carbonate, 

sodium  carbonate,  and  water.  A,  E.  Hill  and 
F.  W.  Miller,  jun.  (J.  Amer.  Chem.  Soc.,  1927,  49, 
669 — 686). — No  hydrated  double  carbonate  is  formed 
in  the  above  system  between  20°  and  50°,  but  a  con- 
of  hydrated  solid  solutions  exists, 
in  which  the  atomic  ratio  of 


potassium  to  sodium  varies  from  1  :  0-88  to  1  :  2*07. 
Above  25*12°  and  within  limited  concentrations,  a 

stable  anhydrous  double  carbonate  K,C03,Na2C03, 
is  formed.  Four  quintuple  points  exist,  each  involv¬ 
ing  three  solid  phases.  The  lowest  hydrate  of 
potassium  carbonate  is  K,C03,1-5H,0,  stable  at 
the  ordinary  temperature;  below  —  G~2°,  the  stable 
hydrate  is  K2C03,6H20.  S.  K.  Tweedy. 


System  copper-tin-antimony.  W.  Bonsack 
(Z.  Metallk.,  1927,  19,  107— 110).— The  ternary 
system  copper-tin-antimony  at  20°  may  be  divided 
into  eight  regions,  characterised  by  three  constituents 
crystallising  in  the  following  order  :  (i)  Cu3Sn+CuSn, 
SbSn,  ternary  eutectic  or  pure  tin ;  (ii)  Cu,Sn,  CuSn, 
SbSn;  (iii)  CinSn,  Sb3Sn2,  SbSn ;  (iv)  Cu3Sn,  Cu2Sb, 
Sb3Sn2;  (v)  Cu3Sn,  Cu4Sn,  Cu2Sb;  (vi)  Cu„Sb, 
antimony,  Sb3Sn2;  (vii)  copper,  Cu4Sn,  Cu3Sb; 
(viii)  Cu4Sn,  Cu3Sb,  Cu2Sb.  Thus  in  bearing  metals 
which  contain  a  large  proportion'of  tin,  no  antimony- 
copper  compound  is  stable  at  the  ordinary  tem¬ 
perature.  All  the  above  quasi-ternary  systems  exhibit 
peritectic  reactions  at  higher  temperatures,  with 
corresponding  instability  and  sensitivity  to  change  on 
repeated  melting.  For  the  recovery  of  tin  from  old 
bearing  metal  by  the  liquation  process,  a  temperature 
of  229°  gives  the  most  satisfactory  results,  the 
runnings  then  consisting  of  the  ternary  eutectic, 
which  contains  only  relatively  small  quantities  of 
copper  and  antimony.  A.  R.  Powell. 

Equilibria  in  systems  in  which  tbe  phases  are 
separated  by  a  semipermeable  membrane. 
XVIII.  F.  A.  H.  Schreinemakers  (Proc.  K.  Akad. 
Wetenseh.  Amsterdam,  1926,  29,  1292 — 1302). — 
Theoretical.  The  influence  of  pressure  on  osmotic 
systems  is  considered.  M.  S.  Burr. 

Kinetic  theory  of  Eotvos’  law.  M.  Sat6  (Sci. 
Rep.  Tohoku  Imp.  Univ.,  1926,  15,  805— 817).— The 
physical  meaning  of  surface  tension  is  examined 
from  the  point  of  view  of  the  kinetic  theory.  If  A  is 
the  surface  energjT  per  unit  area  and  o  the  surface 
tension,  the  relation  between  them  is  X~a—T  .dajdT. 
If  a  thin  liquid  film  is  stretched  on  a  wire  frame  with 
forces  holding  the  wires  balanced  against  surface 
tension,  the  physical  meaning  of  the  above  equation 
is  that  a  is  the  force  on  the  wire,  —T .  dajdT  the  force 
due  to  the  molecular  impacts  on  the  wire,  and  X  the 
cohesive  force  among  the  molecules  in  the  film. 
Since  the  molecular  impacts  increase  with  tem¬ 
perature,  the  surface  tension  diminishes,  but  X  is 
independent  of  temperature.  Since  the  thinnest 
film  obtained  by  stretching  is  bimolecular,  the  surface 
layer  is  probably  unimolecular,  and  the  molecules  in 
the  surface  are  regularly  oriented.  If  two  molecules 
are  in  the  first  and  second  layers  of  the  surface, 
respectively,  and  Z0  is  the  mean  distance  between 
their  centres,  the  physical  meaning  of  Eotvos’  law  is 
that  e0/Z0  is  constant  for  most  liquids,  e0  being  the 
mean  gap  between  the  circumferences  of  the  two 
molecules.  The  values  of  the  molecular  cohesion 
calculated  on  the  above  assumption  are  in  fair  agree¬ 
ment  with  those  given  by  van  der  Waals’  equation. 

W.  Hume-Rothery. 

Change  in  activity  of  molten  lead  chloride  on 
dilution  with  potassium  chloride.  J.  H.  Hilde¬ 
brand  and  G.  C.  Rutile  (J.  Amer.  Chem.  Soc., 
1927,  49,  722— 729).— Activity  coefficients  have  been 
calculated  from  E.M.F.  measurements  at  500—600 
of  cells  of  the  type  Pb|fused  PbCL,+KCl(c)|Ci?) 
u'here  c,  the  molar  fraction  of  potassium  chloride,  is 
0*0— 0*4.  The  results  are  interpreted  on  the  assump¬ 
tion  that  certain  complexes  which  separate  as  solids 
(Lorenz  and  Ruckstuhl,  A.,  1907,  ii,  152)  also  exist  in  a 
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partly  ionised  state  in  the  lead  chloride  solution. 
The  free  energy  change  corresponding  with  the 
decomposition  potential  of  fused  lead  chloride  is 
—58,700  g.-cal.  at  498°,  in  agreement  with  Gerke’s 
value  at  25°  (A.,  1922,  ii,  682).  S.  IC.  Tweedy. 

F.  p.  and  activity  coefficients  of  aqueous 
barium  nitrate,  sodium  sulphate,  and  sulphuric 
acid.  M.  Randall  and  G.  N.  Scott  (J.  Amer. 
Chem.  Soc.,  1927,  49,  647 — 656). — With  an  improved 
form  of  the  Randall  and  Vanselow  apparatus  (A., 
1925,  ii,  33),  the  f.  p.  of  the  above  dilute  solutions 
were  determined.  The  calculated  activity  coefficients 
suggest  that  sodium  sulphate  is  a  strong  electrolyte, 
barium  nitrate  distinctly  weaker,  and  sulphuric  acid 
moderately  strong.  S.  I£.  Tweedy. 

Activity  oi  chlorine  at  various  partial 
pressures.  N.  Kameyama,  H.  Yamamoto,  and  S. 
Oka  (Proc.  Imp.  Acad.  Tokyo,  1927,  3,  41—43).— 
The  E.M.F.  at  25°  of  the  cell  Hg|Hg2Cl2,  saturated 
KCl|PtCl2,  with  chlorine  at  various  concentrations 
has  been  measured.  The  cell  behaves  normally 
with  respect  to  the  change  of  partial  pressure  of 
chlorine  above  a  partial  pressure  of  0-240  atm. 

W.  E.  Downey. 

Thermodynamics  of  non-isothermal  systems. 
W.  H.  Rodebush  (J.  Amer.  Chem.  Soc.,  1927,  49, 
792 — 7  94). — The  equilibrium  condition  assumed  by 
Eastman  (A.,  1926,  797)  is  incomplete.  Gibbs’ 
equilibrium  criteria  are  applied  to  the  case  of  an  ideal 
gas  in  a  temperature  gradient.  Contrary  to  East¬ 
man’s  statement,  the  reversible  Soret  effect  is  not 
necessarily  zero.  The  difficulty  in  defining  osmotic 
temperature  might  be  surmounted  by  considering 
equilibrium  to  be  established  through  the  vapour 
phase  (cf.  following  abstract).  S.  K.  Tweedy. 

Thermodynamics  of  non-isothermal  systems. 
E.  D.  Eastman  (J.  Amer.  Chem.  Soc.,  1927,  49, 
794 — 795). — The  equilibrium  condition  previously 
used  is  considered  to  be  sufficient,  and  when  applied 
to  an  ideal  gas  yields  the  same  result  as  that  obtained 
by  Rodebush  (preceding  abstract).  The  reversible 
Soret  effect  is  not  necessarily  zero,  although  it  is 
considered  to  be  so  in  perfect  solutions.  Rodebush’s 
suggestion  regarding  the  definition  of  osmotic  tem¬ 
perature  is  criticised.  S.  K.  Tweedy. 

Calculation  of  affinity  from  entropy  consider¬ 
ations.  G.  Bozza  and  G.  Devoto  (Atti  R.  Accad. 
luncei,  1927,  [vi],  5,  180 — 186). — A  mathematical 
aote,  preliminary  to  experimental  -work  shortly  to  be 
published  in  which  expressions  for  affinity  and 
fugaeity  are  derived  from  the  Planck  form  of  Nernst’s 
hypothesis  without  making  use  of  the  Clausius- 
Clapeyron  equation.  R.  W.  Lunt. 

Physico-chemical  processes  as  the  effects  of 
the  sum  total  of  elementary  adiabatic  reactions. 

W.  Tantzov  (J.  Russ.  Phys.  Chem.  Soc.,  1926,  58, 
947  956). — Theoretical.  The  thermodynamic  nature 
°f  physico-chemical  processes  is  considered  from  the 
point  of  view  of  chemical  kinetics.  The  motion 
°t  molecules  in  systems  not  in  equilibrium  results  in 
momentary  adiabatic  expansions  and  contractions  of 
ne  momentary  molecular  volume.  Changes  of  phase 
are  considered  from  such  a  point  of  view. ~  The 


formation  and  persistence  of  nuclei  during  crystall¬ 
isation  from  supercooled  liquids  occur  more  readily 
if  the  heat  of  the  resulting  contraction  is  small  and 
the  temperature  of  dissociation  of  the  nucleus  large, 
i.e.,  dQjT  or  the  change  in  entropy  is  small.  Only 
those  molecules  coalesce,  to  form  stable  nuclei,  and 
may  be  termed  “  active  ”  molecules,  which  possess 
energy  between  certain  limits.  In  metastable  sys¬ 
tems,  where  several  phases  may  be  formed,  the  nature 
of  the  nuclei  which  are  formed  is  determined  by  the 
above  energy  considerations,  and  not  by  the  law  of 
chance.  Eor  crystallisation  an  optimum  temperature 
exists,  when  the  average  kinetic  energy  of  the  mole¬ 
cules  is  equal  to  that  of  the  “  active  ”  molecules 
which  form  the  nuclei.  The  considerations  are 
extended  to  chemical  reactions.  In  consecutive 
reactions,  the  first,  which  is  the  easiest,  must  have  the 
smallest  entropy  change.  The  Mareelin-Riee  con¬ 
ception  of  the  “critical  increment”  d  log  KjdT= 
c/RT2  in  a  decomposition  reaction  is  shown  to  follow 
necessarily  from  the  adiabatic  nature  of  the  indi¬ 
vidual  molecular  reactions.  M.  Zvegintzov. 

Heat  of  dissolution  of  sparingly  soluble 
electrolytes.  I.  Heat  of  precipitation  as  a 
function  of  the  concentration.  [Silver  chloride.] 
E.  Lange  and  R.  M.  Fuoss  (Z.  physikal.  Chem.,  1927, 
125,  431—441;  126,  304).— Previous  methods  of 
determining  the  heat  of  dissolution  of  sparingly  soluble 
electrolytes  have  assumed  that  it  is  of  equal  magnitude 
and  of  opposite  sign  to  the  heat  of  precipitation.  It 
is  shown  that  this  is  not  strictly  true,  hut  that  the 
heats  of  dilution  of  the  solutions  employed  should 
be  taken  into  account;  the  error  involved  by  the 
omission  may  amount  to  several  hundred  g.-cal. 
A  calorimetric  method  is  described  for  determining 
the  heat  of  precipitation  of  silver  chloride  from  a 
solution  of  silver  nitrate  by  potassium  chloride 
solution,  together  with  an  account  of  tests  made  to 
ensure  that  the  heat  value  is  not  subject  to  errors 
owing  to  adsorption  from  the  solution  by  the  pre¬ 
cipitate  or  to  variations  in  the  crystal  form  of  the 
silver  chloride.  The  heat  of  precipitation  of  silver 
chloride  at  three  concentrations  is  given,  and  by 
extrapolation  of  the  heat-coneentration  curve  to 
zero  concentration,  the  true  heat  of  dissolution  is 
found  to  be  —15-98  kg. -cal. /mol.  H.  F.  Gillbe. 

Twenty-five  years  of  theoretical  electro¬ 
chemistry.  W.  D.  Bancroft  (Trans.  Amer. 
Electrochem.  Soc.,  1927,  51,  63 — 7§)- 

Conductance  in  liquid  hydrogen  sulphide 
solutions.  G.  N.  Guam  and  J.  A.  Wilkinson  (Proc. 
Iowa  Acad.  Sei.,  1925,  32,  324— 325).— Solutions  of 
the  halides  of  phosphorus,  arsenic,  and  antimony  in 
liquid  hydrogen  sulphide  are  electrical  conductors, 
the  conductivity  largely  increasing  with  the  atomic 
-weight  of  the  element.  Replacement  of  the  hydroxyl 
group  of  acetic  acid  by  the  thiol  or  amido-group  or 
by  chlorine  largely  increases  the  conductivity,  whereas 
replacement  of  the  hydrogen  of  the  radical  by  chlorine 
or  the  amido-group  abolishes  the  conductivity. 
Ammonium  chloride  in  hydrogen  sulphide  is  a  non¬ 
conductor,  but  replacement  of  hydrogen  by  a  methyl 
or  an  ethyl  group  greatly  increases  the  conductivity. 

Chemical  Abstracts. 
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Molecular  conductivity  of  cadmium  iodide  in 
acetonitrile.  F.  K.  V.  Koch  (J.C.S.,  1927,  647 — 
650). — The  conductivity  was  determined  at  0°  and 
26°  for  the  range  «=10 — 8000.  The  temperature 
coefficients  change  from  positive  to  negative  and  back 
to  positive  again  as  the  solutions  become  more  dilute. 
This  suggests  the  existence  of  at  least  three  molecular 
species  in  solution.  Since  X„  for  the  most  dilute 
solution  is  only  49*98,  whilst  the  conductivity  of  the 
iodine  ion  is  96,  cadmium  iodide  cannot  be  regarded  as 
completely  dissociated  even  at  high  dilutions.  The 
temperature  coefficient  tends,  with  increasing  dilution, 
towards  the  value  of  the  temperature  coefficient  of 
fluidity  of  acetonitrile.  M.  S.  Burr. 

Influence  of  iodine  on  the  conductivities  of 
sodium,  potassium,  cadmium,  and  mercuric 
iodides  in  alcoholic  and  in  acetone  solutions. 
E.  Thonnessen  (Z.  Physik,  1927,  41,  810—827).— 
Using  Kohlrausch’s  method,  the  change  in  con¬ 
ductivity  on  the  addition  of  iodine  has  been  measured 
in  the  temperature  range  5 — 40°  for  the  following 
solutions  :  cadmium  iodide,  potassium  iodide,  and 
mercuric  iodide  in  methyl  alcohol,  potassium  iodide 
and  sodium  iodide  in  acetone,  and  sodium  iodide  in 
amyl  alcohol.  The  observed  increase  is  more  marked 
in  dilute  solutions  of  these  salts,  and  is  greatest  for 
the  iodides  of  cadmium  and  mercury.  These  results 
are  discussed  with  reference  to  viscosity  and  complex¬ 
ion  formation;  it  is  concluded,  in  contradiction  to 
the  results  of  recent  work  on  strong  electrolytes, 
that  none  of  these  salts  is  completely  dissociated  in 
aqueous  solution.  R.  W.  Lunt. 

Thermodynamic  theory  of  reversible  elec¬ 
trodes.  B.  Szyszkowski  {Bull.  Acad.  Polonaise, 
1926,  A,  313— 323).— Using  the  Debye-Hiickel 
equations,  the  equilibrium  between  an  electrode  and 
an  electrolytic  solution  has  been  treated  by  general 
thermodynamic  methods.  The  treatment  is  illus¬ 
trated  by  the  calculation  of  the  equilibrium  constant 
for  the  reaction  in  the  Daniell  cell. 

R.  A.  Morton. 

Effect  of  intermediate  solutions  on  diffusion 
potentials.  C.  Drucker  (Z.  physikal.  Chem.,  1927, 
125,  394 — 400). — The  efficacy  of  various  liquids  when 
used  as  intermediate  solutions  to  eliminate  the 
potential  at  a  liquid-liquid  junction  has  been  deter¬ 
mined  by  E.M.F.  measurements  against  the  calomel 
electrode.  Potassium  nitrate  and  mixtures  of 
potassium  and  sodium  nitrates  eliminate  the  liquid- 
liquid  potential  incompletely  hi  strongly  acid  solu¬ 
tions.  In  addition  to  the  concentrated  solutions  of 
potassium  chloride  and  ammonium  nitrate  which  are 
in  common  use  for  this  purpose,  saturated  solutions 
of  sodium  nitrate  and  of  lithium  acetate  may  be 
employed.  It  is  suggested  that  the  acid  and  acetate 
form  a  layer  of  neutral  salt  on  the  two  sides  of  the 
acetate  bridge  and  that  the  resulting  E.M.F.  is  zero. 
Tiie  measurements  made  confirm  this  view. 

H.  F.  Gili.be. 

Electrokinetic  potential  of  metals.  A.  Coehn 
and  O.  Schabmeisteb  (Z.  physikal.  Chem.,  1927, 125, 
401 — 419). — The  applicability  of  Stern’s  theory  of 
electrokinetic  potential  (Z.  Elektrochem.,  1924,  30, 
508)  to  the  case  of  metals  in  contact  with  liquids  has 


been  tested.  A  method  is  described  for  measuring 
the  electrokinetic  potential,  independently  of  the 
thermodynamic;  its  validity  has  been  demonstrated 
by  measuring  the  potential's  of  a  number  of  dielectrics 
for  which  the  potential-concentration  curves  are 
known.  Results  arc  given  for  platinum,  gold,  silver, 
molybdenum,  and  tungsten,  which  all  have  a  negative 
charge  in  pure  water.  In  solutions  of  potassium, 
calcium,  and  aluminium  chlorides,  the  charge  decreases 
with  increasing  concentration  of  electrolyte,  and 
changes  sign  at  a  concentration  which  is  lower  the 
higher  the  valency  of  the  positive  ion.  The  maxima 
and  minima  in  the  concentration-potential  curve 
required  by  Stern’s  theory  are  apparent  only  for 
molybdenum  and  tungsten  in  aluminium  chloride 
solution ;  in  other  cases,  the  concentrations  at  which 
the  maxima  and  minima  occur  are  probably  below 
the  range  investigated.  Analogous  results  are  found 
for  lead  and  zinc,  which  have  a  positive  charge  when 
in  contact  with  pure  water,  in  solutions  of  potassium 
chloride  and  ferricyanide.  Copper  and  cadmium, 
which  have  an  indefinite  charge  in  water,  are  positively 
charged  when  in  contact  with  potassium  ferricyanide 
solution  of  low  concentration,  and  negatively  charged 
at  higher  concentrations. 

The  influence  of  the  valency  of  the  active  ion  is 
demonstrated  clearly  by  the  nature  of  the  concen¬ 
tration-potential  curves,  and  the  results  are  in  good 
agreement  with  the  theory  of  Stern. 

The  electrokinetic  potential  is  independent  of  the 
thermodynamic.  Measurements  of  the  latter  for 
metals  in  contact  with  various  liquids  show  that  it  is 
usually  of  opposite  sign  to  the  electrokinetic  potential, 
that  it  is  influenced  by  valency  and  concentration  in  a 
totally  different  manner,  that  there  is  no  change  of 
sign  with  increasing  concentration,  and  no  maxima 
or  minima  occur  in  the  concentration  curve.  A  brief 
discussion  is  given  on  the  nature  of  the  difference 
between  the  two  types  of  potential,  together  with  its 
bearing  on  colloid  chemistry.  H.  F.  Gillbe. 

P.D.  between  two  liquid  phases.  S.  W.  Vos- 
nessinski  (J.  Russ.  Phys.  Chem.  Soc.,  57,  475 
486). — The  E.M.F.  of  concentration  cells  containing 
electrolytes  distributed  between  two  liquid  phases  was 
investigated,  in  order  to  test  the  thermodynamic 
equation.  Two  types  of  cell  were  used  :  A-calome 
electrode  [aqueous  solution  of  A|non-aqueous  A 
aqueous  Bjnon- aqueous  B[AT-caIomel  electrode;  anc 
A-calomeJ  electrode|aqueous  A|non-aqueoua  A  {Gy) 
non-aqueous  A  (C2)|aqueous  AjiV-calomel  electrode. 
The  electrolyte  A  was  always  potassium  chloride, 
whilst  B  was  potassium  bromide,  potassium  iodide, 
potassium  thiocyanate,  lithium  chloride,  or  hydro¬ 
chloric  acid.  The  non-aqueous  phases  were  amyl 
alcohol  and  phenol.  Assuming  Nernst’s  formula,  the 
liquid/liquid  P.D.  is  given  by  :  r x—RT/F  .  log.  V t dsjoa 
for  cells  containing  one  electrolyte,  for  which  a h, 
are  the  partition  coefficients  of  the  cation  and  anion. 
If  the  simple  partition  law  holds,  the  E.M.F.  of  such 
cells  is  zero.  For  cells  containing  two  electrolytes 
with  a  common  ion,  the  E.M.F.  is  given  by 
E—RT/F  .  log*  CiCm/CiAr,  where  Gu  Co,  Cm,  Cir  are 
the  concentrations  of  that  ion. 

Potassium  chloride  in  water  and  phenol  gave  no 
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E.M.F.,  whilst  the  same  salt  in  water  and  amyl 
alcohol  gave  an  E.M.F.  which  decreased  with  rise  of 
concentration,  A  theoretical  expression  for  the 
E.M.F.  of  this  cell  was  deduced  which  agrees  with 
the  observations. 

In  cells  with  pairs  of  electrolytes,  that  electrolyte 
which  had  the  greater  solubility  in  a  given  phase 
charged  that  phase  to  the  higher  potential. 

M.  Zvegintzov. 

Standard  calomel  electrodes  and  their  prepar¬ 
ation.  A.  Brodski  (Ukraine  Chem.  J.,  1926,  2, 
277 — 288). — The  author  finds  that  calomel  electrodes 
prepared  by  the  method  of  Ostwald  and  Luther  are 
not  constant  and  cannot  be  reproduced.  When 
purified  calomel  is  introduced  in  constant  proportion 
into  the  cell  solutions,  calomel  and  mercurous  bromide 
electrodes  can  be  obtained  which  have  a  constant 
reproducible  potential  within  0-0001 — 0-0002  volt, 
whether  in  alcoholic  or  aqueous -alcoholic  solutions. 

E.  Rothstein. 

Production  of  ions  from  solutions  of  mercury 
salts  in  water.  A.  Brodski  and  G.  Cherchever 
(Ukraine  Chem.  J.,  1926,  2,  289— 310).— The  E.M.F. 
of  Hg|Hg2(N03)2,  Hg|Hg2Cl2,KCl,  andHg|Hg2Br2,KBr 
electrodes  have  been  determined  between  11°  and 
27°  by  a  new  method  free  from  errors  associated  with 
previous  determinations.  The  solubility  products 
of  mercurous  chloride  and  mercurous  bromide  derived 
therefrom  are  satisfactorily  constant.  The  solu¬ 
bility  products  of  other  mercurous  salts  have  also 
been  determined.  E.  Rothstein. 

Temperature  coefficient  of  contact  E.M.F. 
I  J.  McHenry  (Phil.  Mag.,  1927,  [vii],  3,  857—863).— 
The  contact  E.M.F.  between  clean  copper  and  zinc 
has  been  found  to  be  a  linear  function  of  the  tem¬ 
perature,  and  may  be  expressed  in  the  form  E==q+ 
T .  dE/dt,  where  dEjdl  is  0-002  volt  per  degree,  and  q  is 
very  small  and  may  be  either  positive  or  negative, 
depending  on  the  relative  cleanliness  of  the  metals. 
It  is  suggested  that  for  absolutely  clean  metals  the 
contact  E.M.F.  is  proportional  to  the  absolute  tem¬ 
perature,  i.e.,  that  q  should  vanish.  Measurements 
made  with  copper-aluminium  and  copper-tin  cells 
confirm  this.  A.  E.  Mitchell. 

Platini-platino-chloride  electrode.  New  type 
of  chlorine  electrode.  V.  F.  Miller  and  H. 
Terrey(J.C.S.,  1927, 605—610). — Measurements  have 
been  made  of  the  E.M.F.  of  the  following  cell : 

Eg|Hg2Cl2,NaCl|NaCl+Na2PtCl6+Na2PtCl4]PtL  _the 
reaction  at  the  positive  electrode  being  PtClB+ 
2e — i-PtClj 4-201.  With  a  constant  sodium  chloride 
concentration,  the  E.M.F.  of  this  electrode  is  given 
by  E=E0+(RTj2F)  log  [a,]j[a0]  x  [a„\,  where  au  a0, 
and  ara  are  the  activities  of  the  chloroplatinate,  the 
ehloroplatinite,  and  the  sodium  chloride,  respectively. 
■®o>  however,  changes  slightly  with  change  in  concen¬ 
tration  of  sodium  chloride,  and  the  complete  relation¬ 
ship  may  he  expressed  by  the  empirical  equation 
Er(EQ+C)MRTI2F)$-2)  log  aa-)-(RT  j2F)  log  i/o, 
where  C  and  p  are  constants.  From  the  temperature 
coefficient  of  the  cell,  the  heat  of  formation  of 
sodium  chloroplatinate  from  the  ehloroplatinite  and 
chlorine,  calculated  by  means  of  the  Gibbs-Helm- 


holtz  equation,  is  40,880  g.-cal.,  as  compared  with 
42,000  g.-cal.  found  by  Thomsen  by  direct  measure¬ 
ment.  M.  S.  Burr. 

Potential  of  the  quinhydrone  electrode  in 
reference  to  the  hydrogen  electrode.  E.  Brrr,- 
mann  and  A.  L.  Jensen  (Bull.  Soc.  chim.,  1927,  [iv], 
41,  151 — 166). — The  mode  of  preparation  and  the  age 
of  the  quinhydrone  have  no  essential  influence  on  the 
electrode  potential.  Slight  impurities  in  the  quin¬ 
hydrone  have  only  a  very  small  influence  on  the  E.M.F. 
The  best  method  of  purification  is  to  wash  the  speci¬ 
men  with  the  electrolyte  to  be  used  immediately  before 
making  up  the  electrode.  Reproducible  values  for 
the  E.M.F.  of  the  cell  composed  of  quinhydrone  and 
hydrogen  electrodes  are  obtained  when  the  quin¬ 
hydrone  is  0-000164/  and  above.  At  18°,  the  E.M.F. 
is  0-70439  volt  when  the  electrolyte  is  0-lA-hydro- 
chloric  acid  and  0-70479  volt  when  it  is  0-OlA-acid, 
whilst  its  value  is  0-70416  volt  when  the  electrolyte 
is  0-01A7-hydrochloric  acid  and  0-09A-potassium 
chloride.  The  variations  in  E.M.F.  produced  by  the 
presence  of  small  quantities  (3%)  of  oxygen  in  the 
hydrogen  are  within  the  experimental  error. 

S.  K.  Tweedy. 

Variation  of  cell  constant  with  concentration 
and  molal  conductivity  of  aqueous  barium 
nitrate,  sodium  sulphate,  and  sulphuric  acid, 
at  0°.  M.  Randall  and  G.  N.  Scott  (J.  Amer. 
Chem.  Soc.,  1927,  49,  636 — 647). — The  ratios  of  the 
constants  of  two  cells,  made  of  “  pyrex  ”  glass  and 
having  platinised  electrodes,  varies  with  the  con¬ 
centration  of  the  three  electrolytes  used,  as  observed 
by  Parker  (A.,  1923,  ii,  530,  722).  The  variation 
is  smaller  in  the  cell  with  the  more  widely-spaced 
electrodes,  in  agreement  with  Parker’s  adsorption 
theory.  It  is  predicted  that  sodium  sulphate  is  more 
suitable  than  potassium  chloride  for  the  standardis¬ 
ation  of  cells.  Adsorption  of  electrolyte  by  the  glass 
walls  also  has  a  perceptible  influence.  The  accurate 
determination  of  conductivity  entails  the  careful 
standardisation  of  procedure  and  the  use  of  the  same 
cell  for  measuring  both  the  unknown  and  standard 
solutions.  The  conductivities  of  the  above  electro¬ 
lytes  (0-001 — 0-2 M)  are  tabulated  for  0° ;  a  graphical- 
analytical  method  for  extrapolating  and  interpolating 
conductivity  curves  is  described.  S.  K.  Tweedy. 

Electrode  potential  of  aluminium.  P.  Drossbach 
(Z.  Elektrochem.,  1927,  33,  114 — 117). — Theoretical. 
From  the  heat  of  the  reaction  4Al-f-302— 2Al203, 
and  the  specific  heats  of  the  participants  at  various 
temperatures,  the  decrease  of  thermodynamic  potential 
accompanying  the  process  is  calculated  to  be 
706,700  g.-cal.  at  20°,  whence  the  E.M.F.  of  the  cell, 
A1|A1203|02  is  2-565  volts.  Taking  the  potential  of 
the  oxygen  electrode  as  4-1-231,  the  potential  of  the 
aluminium  electrode  is  eA=  — 1-33  4:0*01  volt  at  20°. 
The  value  obtained  by  Neumann  and  Richter  (A., 
1925,  ii,  797)  is  criticised.  H.  J.  T.  Ellingham. 

Decomposition  potentials  in  non-aqueous 
solvents.  S.  C.  Biswas  and  S.  Bose  (Z.  physikal. 
Chem.,  1927, 125,  442 — 451). — Current-voltage  curves 
have  been  obtained  for  solutions  of  potassium  iodide 
and  bromide,  lithium  chloride,  and  hydrogen  chloride 
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in  pure  methyl  alcohol.  The  decomposition  potentials 
are  compared  with  those  for  aqueous  solutions.  The 
presence  of  water  in  a  methyl  alcohol  solution  of 
hydrogen  chloride  has  a  marked  effect  on  the  decom¬ 
position  potential,  which  in  pure  methyl  alcohol  is  at 
0-41  voltf  in  the  presence  of  10%  of  water  there  is 
another  break  in  the  current-voltage  curve  at  1-0  volt, 
and  with  30%  of  water  a  third  at  1-3  volts.  The 
second  break  is  ascribed  to  the  formation  of  a  complex 
between  the  hydrogen  chloride  and  the  solvent, 
whilst  the  third  corresponds  with  the  decomposition 
potential  of  hydrogen  chloride  in  aqueous  solution. 
The  presence  of  water  in  the  solutions  of  potassium 
iodide  and  bromide  has  very  little  influence  on  the 
current-voltage  curves,  since  the  ions  show  little 
tendency  to  combine  with  the  strongly  associated 
molecules  of  methyl  alcohol;  neither  are  the  con¬ 
ductivities  altered  appreciably.  On  the  other  hand, 
traces  of  water  in  the  solutions  of  lithium  chloride 
alter  the  form  of  the  decomposition  curve  very  con¬ 
siderably,  probably  because  of  the  formation  of 
lithium  hydroxide  and  of  complexes  with  the  solvent. 
The  decomposition  potentials  in  pure  methyl  alcohol 
are  :  potassium  iodide,  0-32  volt ;  potassium  bromide, 
0-68— 0-71  volt;  lithium  chloride,  1-2  volts;  and 
hydrogen  chloride,  0-41  volt.  These  values  lie  below 
the  corresponding  figures  for  aqueous  solutions,  hut 
follow  the  same  sequence.  H.  F.  Gillbe. 

Electrolytic  polarisation.  VI.  Electrodepos¬ 
ition  potentials  of  alloys  of  zinc  with  iron, 
cobalt,  and  nickel.  S.  Glasstoke  (J.C.S.,  1927, 
641 — 647). — In  the  electrolysis  of  a  solution  con¬ 
taining  a  mixture  of  zinc  and  nickel  or  iron  sulphates 
the  cathodic  potential  at  low  current  density  has  a 
value  which  corresponds  with  the  separation  of  the 
pure  iron  group  metal;  as  the  current  density  in¬ 
creases,  the  potential  rises  rapidly  at  a  certain  point, 
and  an  alloy  consisting  mainly  of  zinc  is  formed. 
Solutions  of  cobalt  and  zinc  exhibit  the  same  pheno¬ 
menon.  The  critical  current  density  is  in  general 
smaller  the  lower  the  temperature,  the  greater  the 
proportion  of  zinc  in  solution,  and  the  lower  the 
hydrogen-ion  concentration.  On  diminishing  the 
current  density,  the  corresponding  fall  in  potential 
takes  place  only  at  very  low  current  densities.  The 
deposition  potential  of  the  alloy  rich  in  zinc  decreases 
with  increasing  temperature,  but  is  independent  of 
the  hydrogen-ion  concentration.  The  results  do  not 
appear  to  be  in  accordance  with  the  theories  of 
previous  investigators.  The  sudden  increase  of 
potential  may  be  attributed  to  a  decrease  in  the  con¬ 
centration  of  the  iron  group  ion  in  the  neighbourhood 
of  the  cathode,  resulting  in  the  deposition  of  an  alloy 
richer  in  zinc  to  maintain  the  flow  of  current,  and 
hence  an  increase  in  the  hydrogen  overvoltage  causing 
still  more  zinc  to  be  deposited."’  The  persistence  of  the 
higher  potential  on  reducing  the  current  density  is 
probably  due  to  the  retardation,  by  the  presence  of 
large  amounts  of  zinc,  of  the  change  from  the  meta- 
stable  to  the  stable  form  of  the  iron  group  metal. 

JL  S.  Burr. 

Electro-endosmosis  and  electrolytic  water 
transport.  H,  C.  Hki-burx  (Proc.  Physical  Soc., 
1927,  39,  99 — 107). — Liquid  transport  produced  by 


passing  an  electric  current  through  aqueous  solutions 
of  copper  sulphate  divided  perpendicular  to  the  flow 
of  electricity  by  a  diaphragm  of  powdered  glass  is 
determined.  With  constant  applied  potential,  it 
decreases  regularly  with  the  concentration  up  to 
0-005Ar,  but  is  not  thereafter  appreciably  changed  up 
to  0-5 N.  The  charge  on  the  diaphragm  decreases 
to  a  negligible  value  with  concentrations  above 
0-0052V,  With  solutions  above  this  concentration, 
the  liquid  transport  per  faraday  is  related  to  the 
dilution  by  a  linear  law',  and  decreases  to  zero  at 
l-0Ar.  Above  0-QQ5N,  the  current  flowing  through 
the  diaphragm  is  due  entirely  to  the  motion  of  ions 
in  the  electrolyte.  C.  J.  SmithellS. 

“Anode  effect. ”  V.  Schischkin  (Z.  Elektro- 
ehem,,  1927,  33,  83 — 91). — The  anode  effect  at  carbon 
electrodes  in  molten  sodium,  barium,  and  calcium 
chlorides,  cryolite,  and  solutions  of  alumina  in  molten 
cryolite  has  been  examined  with  reference  to  the 
appearance  of  the  anode  and  the  voltage-current 
relations.  With  increasing  current,  the  voltage  rises 
very  sharply  to  about  20 — 25  volts  ;  the  “  sparking  ” 
visible  at  the  anode  is  attributed  to  the  glowing  of 
particles  of  carbon  on  the  unwetted  anode  surface. 
With  further  increase  of  current,  the  voltage-current 
curve  is  slightly  less  steep  :  the  continued  sparking  is 
now  attributed  to  tiny  arcs  at  the  points  of  contact 
of  the  carbon  particles  with  the  underlying  con¬ 
ducting  surface  of  the  anode.  At  a  certain  voltage, 
varying  from  40  to  60  with  different  electrolytes,  the 
curve  becomes  very  much  less  steep,  and  sparking 
ceases.  Under  these  conditions,  the  current  passes  by 
continuous  discharge  of  ions  and  electrons  across 
the  gas  film  on  the  electrode  surface.  Finally,  with 
further  increase  of  voltage  and  current,  this  silent 
discharge  changes  to  an  arc  discharge  and  the  voltage- 
current  curve  becomes  irregular.  It  is  considered  that 
the  occurrence  of  the  anode  effect,  when  not  due  to  a 
layer  of  some  insoluble  substance,  is  due  to  the  pro¬ 
duction  of  chlorine  (or  fluorine)  over  the  whole  anode 
surface,  which  causes  a  change  in  the  physical  con¬ 
dition  of  this  surface.  This  change  may  be  produced 
either  by  superficial  disintegration  of  the  electrode 
by  the  halogen  or  by  the  formation  of  carbon  halides 
and  their  subsequent  decomposition  with  deposition 
of  finely-divided  carbon.  The  molten  salt  remains 
isolated  from  the  anode  surface  by  a  gas  film  on  the 
porous  layer  of  carbon.  Oxides  dissolved  in  the 
molten  salt  oppose  the  onset  of  the  anode  effect,  since 
the  oxygen  produced  from  them  causes  combustion 
of  this  porous  carbon  layer.  For  solutions  of  alumina 
{p%)  in  cryolite,  the  critical  current  density,  DK,  for 
the  onset  of  the  anode  effect  is  given  by  DK  =  of»a3> 
where  a  is  a  constant.  This  relation  also  applies  to 
data  for  solutions  of  barium  and  strontium  oxides 
in  the  corresponding  molten  chlorides  obtained  by 
Arndt  and  Probst  (Z.  Elektrochem.,  1923,  29,  323). 

H.  J.  T.  Ehlinohajs.  _ 

Dependence  of  current  efficiency  on  anodic 
current  density  in  the  preparation  of  ammonium 
persulphate.  O.  Essin  and  E.  Krylow  (Z. 
Elektrochem.,  1927,  33,  107— 111).— In  the  electro¬ 
lysis  of  saturated  solutions  of  ammonium  sulphate  at 
temperatures  between  10°  and  30°.  the  current  effi* 
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ciency,  rj,  of  persulphate  formation  at  the  anode  at 
any  moment  is  given  by :  »j=100[{(co— 2c)/(c0— 
c)}  —  K]%,  where  c0  is  the  number  of  g.-equivalents 
of  ammonium  sulphate  per  litre  originally  present, 
and  c  is  the  equivalent  concentration  of  persulphate 
at  the  given  moment.  For  current  densities  between 
2  and  1G  amp./cm.2  K  =0  (cf.  A.,  1926,  804);  at 
lower  current  densities,  K  has  a  value  which  represents 
the  fraction  of  the  discharged  sulphate  ions  whicli 
give  sulphuric  acid  and  oxygen  instead  of  persul- 
phuric  acid.  At  1  amp. /cm.2  K  is  constant  (0-064), 
but  at  lower  current  densities  it  has  a  higher  initial 
value  and  increases  during  electrolysis.  If,  however, 
the  anolyte  is  kept  neutral  by  continued  additions  of 
ammonia,  K  remains  constant  at  a  given  current 
density,  and  its  dependence  on  current  density  can 
be  deduced  from  the  probability  theory,  assuming 
that  sulphate  ions  must  be  discharged  within  a  certain 
distance  of  each  other  in  order  that  persulphate  may 
be  formed.  When  the  anolyte  is  not  kept  neutral, 
K  increases  during  electrolysis  at  low  current  densities 
owing  to  increasing  concentration  of  sulphuric  acid 
producing  free  persulphuric  acid  which  hydrolyses 
into  monopersulphuric  acid  (H2SOG)  and  sulphuric 
acid,  the  former  being  converted  into  sulphuric  acid 
and  oxygen  at  the  anode.  H.  J.  T.  Ellingham. 

Electrochemical  behaviour  of  chromium.  III. 
Equilibrium  potential  CrJCr"  in  sulphate 
solutions.  G.  Grebe  and  G.  Breitinger  (Z. 
Elektrochem.,  1927,  33,  112 — 114). — From  measure¬ 
ments  of  the  E.M.F.  of  cells  of  the  type  Cr|CrS04 
solutions  (various  concentrations)]saturated  KC1 
8olution|normal  calomel  electrode,  the  potential  of  the 
electrode  Cr|Cr“  was  obtained  for  concentrations  of 
chromous  sulphate  from  0-033  to  1T42xV,  assuming 
liquid  junction  potentials  to  be  negligible  and  the 
calomel  P.D.  to  be  +0-286.  The  potentials  remained 
constant  for  15 — 20  min.,  but  eventually  became  more 
positive.  Assuming  the  degree  of  dissociation  of 
chromous  sulphate  to  be  equal  to  that  of  copper  sul¬ 
phate  in  a  solution  of  the  same  concentration,  several 
concordant  values  were  obtained  for  the  normal 
electrode  potential  Cr|Cr" ;  the  mean  is  0eA— 
-0-557+0-007  volt.  Since  for  the  equilibrium  Cr  *| 
Cr'“,0eA=  -0-412+0-002  volt  (A.,  1926,  687),  Luther’s 
rule  gives  for  Cr|Cr"’,  0eA=— 0-509  volt. 

H.  J.  T.  Ellingham. 

Passivity.  H.  Eggert  (Z,  Elektrochem.,  1927, 
33,  94 — 102). — If  in  one  state  (active)  a  metal  dis¬ 
solves  spontaneously  or  anodically  with  a  low  valency 
in  a  particular  solution,  but  in  another  state  does  not 
dissolve,  or  dissolves  with  a  higher  valency,  the  latter 
is  a  passive  state.  Electrode  potential  is  not  regarded 
as  a  true  criterion  for  distinguishing  active  and  passive 
states  (cf.  Schmidt,  A.,  1923,  ii,  732).  In  a  special 
apparatus  a  metal  can  be  scraped  in  an  atmosphere 
of  any  desired  gas,  and  without  removal  from  this 
atmosphere  can  be  dipped  into  an  electrolyte  and  its 
potential  measured  against  a  standard  mercurous 
sulphate  electrode.  If  iron,  nickel,  or  chromium  is 
scraped  in  nitrogen  or  hydrogen  and  then  dipped  into 
an  aqueous  electrolyte,  it  exhibits  an  active  potential 
which  gradually  becomes  somewhat  more  negative. 
If,  however,  oxygon  is  introduced,  the  potentials 


become  rapidly  more  positive.  Scraping  in  oxygen 
reduces  the  potential  slightly,  but  it  soon  recovers  its 
noble  value.  Similar  results  are  obtained  when  using 
non-aqueous  electrolytes,  e.g.,  methyl  alcohol  or  even 
pyridine.  Again,  in  solutions  of  lithium  chloride,  in 
methyl  alcohol,  nickel  and  iron  dissolve  anodically 
according  to  Faraday’s  law;  chromium  dissolves  as 
chromate.  In  methyl  alcohol  solutions  of  silver 
nitrate,  iron  and  nickel  do  not  dissolve  anodically, 
but  chromium  dissolves  slightly.  The  behaviour  in 
pyridine  solutions  is  complicated  by  the  impossibility 
of  removing  the  last  traces  of  water  from  the  pyridine. 
Part  of  the  current  is  carried  by  the  ions  of  water,  and 
anodes  of  iron  or  nickel  become  oxidised.  Moreover, 
in  pyridine  solutions  of  lithium  chloride,  the  cathode 
becomes  coated  with  a  badly-conducting  film  (prob¬ 
ably  lithium  hydroxide  derived  from  the  trace  of 
water  present).  Nevertheless,  it  is  shown  that 
in  pyridine  solutions  of  lithium  chloride,  iron  and 
nickel  are  active,  whilst  in  solutions  of  silver  nitrate, 
they  are  passive.  Chromium  dissolves  in  these  solu¬ 
tions  probably  as  chromate.  Thus  the  anodic  be¬ 
haviour  of  iron,  nickel,  and  chromium  in  non-aqueous 
electrolytes  is  similar  to  that  in  aqueous  electrolytes. 
Experiments  were  also  made  to  discover  whether 
chromium  which  has  been  activated  by  scratching  or 
by  heating  in  perfectly  dry  hydrogen  or  nitrogen 
would  retain  its  activity  indefinitely  when  kept  in 
these  gases.  This  was  found  to  be  the  case  when 
using  electrolytic  chromium  and  gases  quite  free  from 
oxygen  (cf.  Schmidt,  he.  cit.).  On  exposure  to  air, 
however,  the  metal  soon  became  passive,  It  was 
also  shown  that  passive  chromium  is  not  activated  by 
exposure  to  hydrogen  or  nitrogen  unless  it  is  scratched 
or  heated.  H.  J.  T.  Ellingham. 

Becquerel  effect.  I.  Lifschitz  (Chera.  Weekblad, 
1927,  24,  143 — 147).— The  changes  in  potential  of  an 
electrode  immersed  in  an  electrolyte  on  exposure  to 
specific  radiations  are  reviewed  and  discussed.  The 
results  of  Svensson  have  been  examined  and  con¬ 
firmed.  The  data  so  far  available  are  insufficient  for 
any  comprehensive  hypothesis.  S.  I.  Levy. 

Electrodialysis  in  biochemistry.  C.  Dher6 
(Kolloid-Z.,  1927,  41,  243— 258).— The  literature 
relevant  to  the  application  of  electrodialysis  to  bio¬ 
chemical  problems  is  reviewed  and  an  account  (with 
photographic  illustrations  of  apparatus)  given  of  the 
author’s  practical  methods  of  electrodialysis.  In 
reference  to  the  purification  of  colloids,  the  author’s 
experiments  show  not  only  that  electrolyte  impurities 
are  removed  more  rapidly  by  application  of  an  electric 
field,  but  also  that  the  last  traces  of  electrolyte  can 
be  readily  eliminated,  although  these  are  retained 
strongly  by  the  colloid  when  subjected  to  ordinary 
dialysis.  The  conductivity  of  such  highly  purified 
gelatin  has  been  measured,  and  is  shown  to  be  higher 
than  that  of  equally  purified  serum-albumin;  the 
gelatin  has  an  acid  reaction  towards  litmus  and  the 
particles  carry  a  negative  charge,  although  the  rate  of 
migration  towards  the  anode  is  less  than  that  of 
less  highly  purified  gelatin.  Electrodialysed  gelatin 
exhibits  strong  opalescence  at  a  concentration  of 
2 — 2-5%  and  is  completely  coagulated  by  heating  at 
100°.  Electrodialysed  calf-serum  coagulates  when 
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heated  at  39°,  hut  is  not  coagulated  by  immersion  in 
liquid  air.  E.  S.  Hedges. 

Velocity  of  physico-chemical  reactions.  G. 
van  Lerberghe  (Bull.  Acad.  roy.  Belg.,  192G, 
[v],  12,  520 — 526). — Mathematical.  Equations  for 
the  velocity  of  physico-chemical  reactions  arc  given 
in  a  generalised  form  accessible  to  experimental 
verification.  S.  J.  Gregg. 

Initial  stages  of  gaseous  explosions.  I. 
Flame  speeds  during  the  initial  “  uniform 
movement.”  II.  Supposed  law  of  flame  speeds. 
W.  A.  Bone,  R.  P.  Fraser,  and  D.  A.  Winter.  HI. 
Behaviour  of  an  equimolecular  methane-oxygen 
mixture  when  fired  with  sparks  of  varying 
intensities.  W.  A.  Bone,  R.  P.  Fraser,  and  F. 
Witt  (Proc.  Roy.  Soc.,  1927,  A,  114,  402—419, 
420 — 441,  442 — 449). — I.  The  speed  of  initial  uni¬ 
form  flame  movement  through  .stagnant  mixtures 
of  oxygen  with  hydrogen,  ethylene,  and  acetylene, 
respectively,  when  ignited  at  15 — 18°  and  atmospheric 
pressure  at  the  open  end  of  a  tube  of  diameter  2-5  cm. 
(closed  at  the  other  end)  has  been  determined,  using 
either  a  photographic  or  an  electrical  method.  The 
photographic  method  is  described  in  detail,  and  is 
applicable  to  all  the  hydrocarbon-oxygen  (or  air)  mix¬ 
tures  with  initial  flame  speeds  exceeding  1000  cm. /see. 
The  probable  experimental  error  is  less  than  2-5%. 
The  electrical  method  may  be  used  for  measuring  flame 
speeds  up  to  300  cm./sec.,  and  in  some  cases  up  to  600 
cm. /sec.,  with  fair  accuracy.  When  used  with  the  same 
mixture,  the  two  methods  give  results  agreeing  within 
the  limits  of  experimental  error.  With  hydrogen- 
oxygen  mixtures,  the  “range  of  inflammability”  lay 
between  10  and  94%  hydrogen  content  appromixately. 
With  any  given  mixture  containing  either  between 
10  and  55%,  or  between  75  and  94%  of  hydrogen,  a 
fairly  constant  initial  uniform  flame  speed  was 
observed ;  but  between  55  and  75%  the  initial  uniform 
speed  was  found  to  differ  in  successive  experiments. 
With  ethylene-oxygen  or  acetylene-oxygen  mixtures, 
initially  propagating  flame  at  speeds  exceeding  4000 
cm./sec.,  no  initial  uniform  movement  was  observable, 
but  the  flame  was  in  each  case  continuously  acceler¬ 
ated  from  the  first  until  detonation  was  set  up.  The 
range  of  inflammability  of  the  acetylene-oxygen 
mixtures  lay  between  3-5  and  88%  of  acetylene,  and 
of  the  ethylene-oxygen  mixtures  between  4-5  and 
60%  of  ethylene.  It  was  found  possible  under 
suitable  conditions  to  have  a  slow  “  uniform  flame 
movement  ”  developed  in  an  explosive  medium  after 
a  period  of  continuous  acceleration,  showing  that  such 
“  uniformity  ”  is  not  necessarily  restricted  to  the 
initial  phase  of  flame  movement. 

>  II,  The  validity  of  Payman  and  Wheeler’s  “  law 
of  flame  speeds  ”  (cf.  A.,  1926,  689),  claimed  to  be 
applicable  to  all  conditions  of  flame  propagation,  has 
been  tested  experimentally  from  the  point  of  view’  of 
the  behaviour  of  complex  mixtures  of  certain  hydro¬ 
carbons,  hydrogen,  and  oxygen  containing  an  excess 
of  combustible  gases.  Thefact  that  on  the  explosion 
of  the  mixture  C2H4+ H2-f02  or  the  mixture 
CaH2+2H2+02  no  carbon  separates  and  no  steam 
condenses  on  cooling  (Bone  and  Drugman,  J.C.S., 
1906,  89,  669)  is  held  to  be  incompatible  with  the 


supposed  law.  Moreover,  according  to  the  law’,  when¬ 
ever  either  of  these  mixtures  is  exploded,  the  oxygen 
must  be  divided  between  the  two  combustible  gases, 
concerned  in  such  proportion  as  would  give  rise  to  two 
primary  mixtures  propagating  flame  with  the  same 
speed  as  the  original  complex  mixture.  This  is  not 
confirmed  by  experiment.  A  number  of  “  blending 
tests  ”  have  been  applied  to  complex  oxygen  mixtures 
(both  fast  and  slow)  and  to  one  complex  air  mixture ; 
one  of  the  two  primary  mixtures  was  always  a  hydro¬ 
gen-oxygen  (air)  mixture,  and  the  other  a  hydro¬ 
carbon-oxygen  (air)  mixture,  the  hydrocarbon  being 
acetylene,  ethylene,  or  methane.  In  no  ease 
have  the  requirements  of  the  “  speed  law  ”  been 
fulfilled.  Moreover,  with  each  complex  ethylene- 
or  methane-hydrogen-oxygen  (or  air)  mixture 
examined,  it  has  been  found  that  the  effect  of  pro¬ 
gressively  increasing  the  proportion  of  the  primary 
hydrogen-oxygen  (air)  mixture  in  the  various  blend¬ 
ings  in  any  given  series  is  to  lower  the  observed  flame 
speed  progressively,  until  a  point  is  reached  when 
the  resulting  complex  mixture  no  longer  propagates 
flame.  This  result  is  in  direct  contradiction  to  the 
“  law.” 

III.  A  photographic  study  has  been  made  of  the 
behaviour  of  an  equimolecular  methane-oxygen 
mixture  when  ignited  by  sparks  of  varying  character 
and  intensity  passed  between  electrodes  fixed  half- 
w’ay  along  a  horizontal  glass  tube,  both  ends  being 
closed  in  one  scries  of  experiments,  open  in  another. 
A  series  of  observations  was  also  made  in  which  the 
same  gaseous  mixture  was  ignited  at,  or  near,  the 
open  end  of  a  horizontal  glass  tube  of  which  the  other 
end  was  closed.  The  phenomena  observed  are 
described,  and  a  number  of  photographs  reproduced 
The  photographs  obtained  in  the  first  two  series  of 
observations  suggest  the  possibility  of  (a)  the  occur¬ 
rence,  under  ordinary  sparking  conditions,  of  a 
definite  “  induction  period  ”  of  non-luminosity  and 
no  flame  movement  as  a  preliminary  to  the  actual 
combustion;  (6)  an  initial  propagation  through  the 
medium  of  a  feebly  actinic  “  ghost-like  flame " 
condition,  involving  only  a  very  partial  combination 
of  the  gases,  and  (c)  the  main  combustion  following 
later  as  the  result  of  the  superposing  of  a  compression 
wave  on  a  system  which,  during  phase  (6),  has  already 
become  highly  sensitive  to  chemical  changes. 

L.  L.  Bircumshaw. 

Ignition  of  gases.  VT.  Ignition  by  flames. 
Mixtures  of  the  paraffins  with  air.  N.  S.  Waxib 
and  R.  V.  Wheeler. — See  B.,  1927,  243. 

Gaseous  explosions.  Effect  of  fuel  constitu¬ 
tion  on  rate  of  rise  of  pressure.  G.  G.  Brown  and 
G.  B.  Watkins. — See  B.,  1927,  243. 

Velocity  of  hydration  of  carbon  dioxide  in 
aqueous  solution.  A.  Etjcken  and  H.  G.  Grutz- 
ner  (Z.  physikal.  Chem.,  1927, 125,  363— 393).— The 
change  with  time  of  the  conductivity  of  an  aqueous 
solution  of  carbon  dioxide  immediately  after  dilution 
has  been  measured.  The  time-conductivity  curve 
affords  evidence  of  the  change  in  the  conductivity 
which  may  be  ascribed  to  a  slow  hydration  of  the 
carbon  dioxide.  It  is  only  possible  by  this  method  to 
assign  an  upper  limiting  value  to  the  velocity  co- 
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efficient.  A  more  exact  method  in  which  the  current 
flow  through  the  solution  is  measured  for  different 
applied  voltages  gives  for  the  velocity  coefficient  at 
18°,  0-09 ;  at  0°,  0-032. 

The  time  change  observed  when  an  aqueous  solu¬ 
tion  of  carbon  dioxide  is  neutralised  with  alkali  is  due 
to  the  instantaneous  formation  of  carbonate,  followed 
by  a  gradual  combination  with  the  excess  of  carbon 
dioxide  to  form  hydrogen  carbonate.  By  employing 
the  velocity  coefficient  found  for  the  hydration  pro¬ 
cess,  the  rate  of  neutralisation  may  be  calculated. 
The  agreement  between  the  observed  and  calculated 
values  is  good,  but  since  the  reaction  is  complete 
within  about  1  min.,  inefficient  stirring  is  liable  to 
introduce  large  errors  into  the  determinations. 

H.  F.  Gillbe. 

Decomposition  of  azomethane.  A  homo¬ 
geneous,  unimolecular  reaction.  H.  G.  Ram- 
sferger  (J.  Amer.  Chem.  Soc.,  1927, 49,  912 — 916). — 
The  isothermal  decomposition  at  constant  volume  of 
azomethane  at  temperatures  between  278-6°  and 
327-4°  was  studied  in  an  apparatus  similar  to  that 
used  by  Smith  (A.,  1925,  ii,  876),  the  initial  pressure 
being  varied  as  much  as  12-fold  (3-62 — 43-46  cm.) 
and  the  glass  surface  6-5-fold.  The  decomposition 
is  homogeneous  and  unimolecular,  although  slight 
deviations  occur  at  the  lowest  and  highest  initial 
pressures.  The  heat  of  activation  is  51,200  g.-cal ./ 
mol.  Photochemical  decomposition  proceeds  in 
ultra-violet  light,  the  rate  being  two  thirds  as  great 
in  a  pyrex  as  in  a  quartz  vessel,  and  the  pressure 
becoming  double  on  complete  decomposition. 

S.  K.  Tweedy. 

Hydrogen  peroxide  as  an  oxidising  agent  in 
acid  solution.  IV.  W.  H.  Hatcher  and  G.  W. 
Holden.  V.  W.  H.  Hatcher,  G.  W.  Holden, 
and  F.  J.  Toole.  VI.  W.  H.  Hatcher  and  G.  W. 
Holden.  VTL  W.  H.  Hatcher  and  F.  J.  Toole 
(Trans.  Roy.  Soc.  Canada,  1926,  [iii],  20,  III,  395 — 
398,  399—405,  407—413,  415—421;  cf.  A.,  1926, 
270). — IV.  The  reaction  between  hydrogen  peroxide 
and  formaldehyde  in  the  molecular  proportions  of 
1 : 1-1  has  been  followed  at  25°,  and  is  found  to  occur 
in  accordance  with  the  equation  2 H ■  CHO  j-  H202 = 
2H-C02H-[-H2,  a  complex  compound  of  the  re¬ 
actants  probably  being  formed  as  an  intermediate 
product.  The  unimolecular  velocity  coefficient 
diminishes  continuously  from  the  start  in  the  manner 
characteristic  of  those  oxidations  with  hydrogen 
peroxide  in  which  the  latter  is  decomposed  catalytic- 
ally. 

V.  The  oxidation  of  glyoxal  by  hydrogen  peroxide 
in  aqueous  solution  at  25°  is  a  unimolecular  reaction, 
the  mechanism  probably  being  2CH0-CH0-)-H202= 
2CH0-CH0,H202 ;  2CHOCHO,H.,02=2H-CO„H-f 
2H-CH0,H202 ;  2H-CH0,H202=2H:C0„H+H2.“The 
process  is  accelerated  by  alkali  and  retarded  by  mineral 
acids..  Glyoxal  can  conveniently  be  determined  by 
titration  with  acid  permanganate,  or  by  treatment 
with  hydrogen  peroxide  and  titration  with  standard 
potassium  hydroxide. 

VI.  The  oxidation  of  acetic  acid  or  glycollic  acid 
by  pure  hydrogen  peroxide  at  100°  occurs  according 
to  the  .unimolecular  law,  and  probably  involves  the 
formation  of  per-acids  as  intermediate  products 


according  to  the  scheme :  (a)  CH3-C02H-f~H202= 
CH3-C03H+H20 ;  (6)  CH3-C03H=CH2(0H)-C02H ;  (c) 
CH2(0H)-C02H+H20fl=CH2(0H)-C03H+H20 ;  (d) 

CH2(0H)-C03H=CH0“C02H+H20 ;  (e)  CHO-C02H+ 
H202==C02+H-C02H+H20;  (/)  H-CO„H+ H20,= 
H-C03H+H20;  (sr)  H-C03H=HaO+CO;.  Of  these 
reactions,  (b)  and  ( d )  are  slow,  and  (e)  and  (g)  are  rapid. 
In  no  instance  has  formaldehyde  been  detected  in 
the  products  of  reaction,  so  that  the  formaldehyde 
reported  by  Dakin  {A.,  1908,  i,  75)  must  have  been  due 
to  a  difference  in  the  method  of  oxidation.  Mineral 
acids  retard  the  oxidation,  whilst  the  sodium  ion, 
and  still  more  the  potassium  ion,  decompose  the 
hydrogen  peroxide.  Glycollic  acid  is  much  more  re¬ 
sistant  to  oxidation  than  are  formic,  glyoxylic,  and 
oxalic  acids. 

VII.  The  reaction  between  hydrogen  peroxide  and 
acetaldehyde  at  61-5°  to  form  acetic  acid  is  slow,  and 
the  unimolecular  velocity  coefficient  rises  continuously 
from  the  commencement  of  the  reaction,  an  effect 
which  is  ascribed  to  the  formation  of  peracetic  acid 
according  to  the  equations  CH3-CH0+H202= 
CH3-GH0,H202;  CH3-CH0,H202— CH3"C02H-fH20 ; 
CH3-C02H-|-H202  CH3*C03H-j-H20.  Lactic  acid 

at  100°  is  also  oxidised  to  carbon  dioxide  very  slowly, 
perlactic  acid  probably  being  an  intermediate  product. 

R.  Cuthill. 

Decomposition  and  oxidation  of  dithionic  acid. 
D.  M.  Yost  and  R.  Pomeroy  (J.  Amer.  Chem.  Soc., 
1927,  49,  703 — 707). — The  rate  of  decomposition  of 
dithionic  acid  in  presence  of  hydrochloric  and  of 
perchloric  acids  at  50°  and  80°:  S20g"+H20= 

S04"-j-H2S03,  is  proportional  to  the  dithionate  con¬ 
centration  and  the  total  acid  concentration,  provided 
the  latter  does  not  exceed  0-6V.  The  rate  increases 
more  rapidly  at  higher  concentrations,  showing  that 
the  catalytic  effect  is  due  to  hydrolysis.  The  rate  of 
oxidation  of  dithionic  acid  is  independent  of  the  con¬ 
centration  and  nature  of  the  oxidising  agents  (iodate, 
bromate,  and  dichromate),  and  is  the  same  as  the  rate 
of  decomposition  into  sulphate  and  sulphite,  showing 
that  the  first  stage  in  oxidation  is  hydrolysis  (Muller, 
A.,  1911,  ii,  266).  S.  K.  Tweedy. 

Effect  of  alkali  on  the  oxidation  of  ferrous 
hydroxide  by  air.  S.  Miyamoto  (Bull.  Chem.  Soc. 
Japan,  1927,  2,  40—44). — A  standard  stream  of  air 
was  drawn  through  known  mixtures  of  ferrous  hydr¬ 
oxide  and  sodium  hydroxide  and  the  quantity  of 
ferrous  compound  remaining  after  a  given  interval 
determined  by  treatirig  with  sulphuric  acid  and 
titrating  with  permanganate.  If  v  c.c.  of  the  latter 
are  required  at  time  t  and  va  at  zero  time,  then 
v  —i >0—kt;  k  is  a  constant  for  a  given  concentration 
of  alkali,  hut  decreases  as  the  latter  increases.  Henco 
the  addition  of  alkali  reduces  the  velocity  of  oxidation. 

S.  J.  Gregg. 

Transformations  of  iron  in  nature.  I. 
Theoretical.  H.  0.  Halyorson  and  R.  L.  Starkey 
(J.  Physical  Chem.,  1927,  31,  626 — 631). — Equations 
indicating  the  relationships  between  the  activities 
of  ferrous,  ferric,  and  hydrogen  ions  and  oxygen  con¬ 
centration  are  derived.  Measurements  of  the  amounts 
of  ferrous  and  ferric  ions  in  solution  at  various  pu 
values  indicate  that  at  pa>5  very  small  amounts  of 
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ferrous  iron  will  occur  in  solution  under  atmospheric 
conditions  and  that  even  smaller  amounts  of  ferric 
iron  are  soluble.  L.  S.  Theobald. 

Mutarotation  and  alkalinity  of  the  medium. 
H.  Colin  and  (Mllh.)  A.  Chaxjdun  (Compt.  rend., 
1927,  184,  749 — 751). — -The  rate  of  mutarotation  of 
dextrose  has  been  investigated  in  presence  of  am¬ 
monia  and  sodium  hydroxide  of  concentrations  rang¬ 
ing  from  N/ 550  to  iV/6800.  Their  effects  become 
similar  at  concentrations  below  N /5500.  In  the  case 
of  hevulosc,  solutions  of  ammonia  more  dilute  than 
A/40,000  have  no  effect.  J.  Grant. 

Influence  of  stirring  on  velocity  of  reaction  in 
heterogeneous  systems.  E.  Berber  and  K. 
Rodziewicz  (Rocz.  Chem.,  1926,  6,  869 — 880). — 
The  velocity  of  dissolution  of  copper  plates  in  solu¬ 
tions  of  iron  alum  is  expressed  by  K—  ( v/OAt )  log,  Cl/C2> 
where  0  is  the  area  of  the  plate,  n  the  number  of 
revolutions  of  the  stirrer  per  min.,  and  c2  and  c2  are 
the  initial  and  final  concentrations  of  ferric  salt  over 
an  interval  of  time  At.  K  is  a  linear  function  of  n 
and  may  be  expressed  by  K—a+bn,  where  a  is  the 
value  of  K  at  which  the  y  axis  is  cut  by  the  curves 
obtained  for  the  relation  K fn,  varying  the  volume  of 
solution,  the  surface  area  of  the  plate,  and  the  position 
and  shape  of  the  stirrer,  and  corresponds  with  the 
velocity  constant  of  an  unstirred  solution.  The  value 
of  a  depends  on  conditions  of  stirring,  and  is  not 
constant  (cf.  Klein,  A.,  1924,  ii,  745). 

R.  Truszkowski. 

Velocity  of  reaction  and  energy  of  activation 
of  halogen  compounds.  D.  H.  Peacock  (J. 
Physical  Chem.,  1927,  31,  535 — 542). — A  theoretical 
paper  in  which  the  alternating  effect  of  substituents 
on  the  energy  of  activation  is  discussed.  The  effect 
of  energy  of  activation  in  altering  the  ratios  of 
velocities,  and  hence  that  of  the  products  formed,  at 
different  temperatures  is  pointed  out,  and  it  is  sug¬ 
gested  that  the  alteration  in  this  energy  is  a  more 
fundamental  expression  than  is  velocity  of  reaction 
of  the  effect  of  substituents  on  reactivity.  The 
effects  of  substituting  one  halogen  for  another  on  the 
velocity  constant  and  on  the  energy  of  activation  are 
compared  in  a  number  of  reactions.  Velocities  of 
reaction  are  affected,  not  only  by  alterations  in 
activation  energy,  but  also  by  variations  in  the 
sensibility  of  the  molecule  and  the  stability  of  the 
activated  state.  The  reactions  discussed  are  examined 
with  reference  to  the  velocity  equation  of  Dushman 
(A.,  1921,  ii,  315).  L.  S.  Theobald. 

Complex  homogeneous  catalysis  of  hydrogen 
peroxide  by  sodium  molybdate.  E.  Spitalsky 
and  A,  Funck  (Z,  physikal.  Chem.,  1927,  126,  1 — 
23). — A  study  of  the  catalytic  decomposition  of 
hydrogen  peroxide  by  sodium  molybdate,  in  aqueous 
solution.  The  catalyst  exists  in  an  unstable  and  in  a 
relatively  stable  catalytic  state.  The  stable  con¬ 
dition  is  attained  w  hen  the  unstable  form  is  subjected 
to  repeated  treatment  with  hydrogen  peroxide.  In 
this  case,  the  catalysis  is  quite  regular  and  the  shape 
of  the  reaction  curve  is  independent  of  the  initial 
concentration  of  hydrogen  peroxide.  In  neutral 
solution,  the  reaction  velocity  rises  gradually  to  a 
well-defined  maximum,  and  ultimately  becomes  very 


small  as  completion  is  approached.  In  dilute  acid 
or  alkali,  the  maximum  disappears  and  the  reaction 
velocity  becomes  sensibly  constant  over  a  wide  range. 
The  catalytic  activity,  with  which  the  brown  colour 
of  the  solution  may  be  associated  qualitatively,  is 
greatest  in  dilute  alkaline  solutions.  In  strong  acid 
or  alkali,  the  catalysis  ceases  completely  and  the 
solution  becomes  colourless  or  nearly  so.  The 
results  are  discussed  in  terms  of  Spitalsky’s  theory 
of  homogeneous  catalysis  (A.,  1926,  1011),  assuming 
the  simultaneous  formation  of  several  catalytically 
active  intermediate  products  with  varying  affinity 
constants  and  stabilities.  G.  A.  Elliott. 

Theory  of  the  catalytic  combustion  of 
ammonia.  M.  Bodenstein. — See  B,,  1927,  217. 

Catalytic  oxidation  of  ammonia.  III.  L. 

Andrhssov. — See  B.,  1927,  217. 

Thermal  decomposition  of  ammonia  on  the 
surface  of  a  molybdenum  wire.  R.  E,  Burk 
(Proc.  Nat.  Acad.  Sci.,  1927,  13,  67— 74).— The  de¬ 
composition  of  ammonia  on  the  surface  of  a  heated 
molybdenum  wire  is  apparently  of  zero  order.  The 
presence  of  hydrogen  produces  a  slight  accelerating 
effect,  whilst  that  of  nitrogen  produces  a  marked 
retardation,  the  velocity  after  first  decreasing  with 
increasing  concentration  of  nitrogen  attaining  a  final 
limiting  value.  The  film  of  nitrogen  on  the  surface 
of  the  wire  is  very  persistent  and  is  not  removed  by 
pumping  off  in  a  vacuum.  Wires,  however,  return  to 
normal  activity  after  performing  one  or  more  experi¬ 
ments  with  ammonia.  Activated  molecules  only  of 
nitrogen  condense  to  form  the  poisoning  film,  which 
may  consist  of  atomic  nitrogen.  Since  the  rate  of 
reaction  is  not  zero  at  nitrogen  pressures  which  are  so 
great  that  the  surface  is  almost  completely  covered,  the 
reaction  must  still  proceed  on  parts  of  the  surface 
which  are  not  poisoned  or,  at  a  reduced  rate,  on  a  film 
.of  nitrogen.  It  is  impossible  to  distinguish  between 
the  two  possible  mechanisms,  since  both  yield 
theoretical  kinetic  expressions  of  the  same  type.  At 
a  given  temperature  and  pressure  of  ammonia,  the 
rate  of  reaction  is  represented  by  the  equation 
reciprocal  of  half-life=(fc3fcs/&2-f-jfc1p)+^4,  where 
ty,  k2,  k3,  and  ki  are  constants  and  p  is  the  pressure 
of  nitrogen.  Experiments  at  various  temperatures 
between  1097°  and  1228°  Abs.  show  that  the  log¬ 
arithm  of  the  half-life  varies  linearly  with  the  reciprocal 
of  the  absolute  temperature,  the  slope  of  the  line 
corresponding  with  a  heat  of  activation  of  53,200g.-cal. 
This  is  shown  to  be  a  true  heat  of  activation.  The 
present  data  are  compared  with  those  obtained  with 
other  catalvsts  (Hinsheiwood  and  Burk,  A.,  1925,  ii, 
691).  '  J.  S.  Carter. 

Contact  catalysis  and  the  activation  of  gases 
by  adsorption.  H.  S.  Taylor  and  G.  Kistiakov- 
ski  (Z.  physikal.  Chem.,  1927,  125,  341 — 362). — 
The  activation  of  part  of  the  adsorbed  gas  in  hydro¬ 
genation  reactions  is  ascribed  to  the  action  of  the 
unsatisfied  valencies  of  the  outlying  atoms  on  the  solid 
surface.  Earlier  work  on  the  ionisation  potentials  of 
adsorbed  films  of  hydrogen  and  nitrogen  on  metallic 
surfaces  is  discussed  and  results  are  given  which  prove 
that  the  ionisations  occurring  at  11  and  13  volts  are 
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due  to  nitrogen  and  hydrogen,  respectively.  A  calori¬ 
metric  method  is  described  whereby  measurements 
may  be  made  of  the  heats  of  adsorption  of  small 
quantities  of  gas  on  catalytic  surfaces.  The  curves 
showing  the  relation  of  the  heat  of  adsorption  to  the 
degree  of  saturation  of  the  surface  are  of  different 
types  for  hydrogen  adsorbed  on  active  copper  and 
on  a  copper  surface  poisoned  with  oxygen  and  for 
carbon  monoxide  adsorbed  on  active  copper.  The 
theory  of  catalytic  surfaces,  employed  in  conjunction 
with  Langmuir’s  theory  of  adsorption,  is  capable  of 
explaining  these  three  types  of  curve,  if  it  is  assumed 
that  only  part  of  the  surface  atoms  can  activate  the 
adsorbed  gas  molecules  and  that  the  activation  is 
endothermic.  The  work  of  Schmidt  and  of  Schwab 
and  Pietsch  is  criticised,  and  it  is  suggested  that  the 
activation  of  hydrogen  is  due  to  atomic  dissociation. 

H.  F.  Gillbe. 

Influence  of  the  adsorptive  power  of  the 
carrier  on  the  catalytic  activity  of  metal-carrier 
catalysts.  T.  Sabautsohka  and  W.  Moses  (Ber., 
1927,  60,  [i?],  786 — 804). — The  catalytic  hydrogen¬ 
ation  of  maleic  and  fumaric  acids  and  sodium  cinnam- 
ate  has  been  examined  in  the  presence  of  palladium 
deposited  on  blood,  beech,  fungus,  bone,  and  sugar 
charcoal  and  on  barium  sulphate  and  kieselguhr. 
The  adsorptive  power  of  the  catalysts  towards 
hydrogen  cannot  be  definitely  determined.  The 
sequence  of  adsorptive  powers  towards  fumaric  and 
maleic  acids  and  sodium  cinnamate  is :  blood  > 
beech  >  fungus  >  bone  >  sugar  charcoals  >  barium 
sulphate=kieselguhr.  The  activity  of  the  catalysts 
obtained  by  loading  different  carriers  with  an  equal 
amount  of  palladium  depends  to  a  greater  or  less 
extent  on  the  carrier.  With  freshly-prepared 
materials,  the  activity  towards  all  three  unsaturated 
substances  diminishes  in  the  sequence  blood  > 
'  fungus  >  beech  >  bone  >  sugar  charcoals  >  barium 
sulphate=kieselguhr=palladium  without  carrier.  The 
activity  is  also  dependent  on  the  manner  in  which  any 
given  carrier  is  charged  with  a  definite  amount  of 
metal ;  for  example,  sugar  charcoal,  barium  sulphate, 
and  kieselguhr  catalysts,  prepared  from  the  hydroxide 
and  subsequently  preserved,  have  a  greater  activity 
than  fresh  catalysts  prepared  from  the  chloride. 
Ignition  in  a  high  vacuum  and  saturation  with 
hydrogen  diminishes  the  activity  of  all  catalysts  to 
an  extent  which  increases  with  the  number  of  such 
treatments ;  the  catalyst  is  not  re-activated  by  oxygen. 
The  adsorptive  power  of  the  catalysts  towards 
hydrogen  depends  on  the  type  of  carrier  and  is  scarce^ 
affected  by  the  mode  of  charging  with  palladium; 
palladium-free  carriers  do  not  adsorb  hydrogen 
measurably. 

The  activity  of  the  palladiaed  carriers  depends 
greatly  on  the  extent  to  which  the  palladium  com¬ 
pound  is  adsorbed  by  the  carrier  previous  to  reduction. 
With  carriers  of  low  adsorptive  power,  more  efficient 
catalysts  are  obtained  by  use  of  the  readily  adsorbable 
palladium  hydroxide  in  place  of  the  chloride,  whereas 
with  good  adsorbents  little  difference  is  observed  in 
the.  various  products.  The  activity  of  palladised 
barium  sulphate  is  dependent  on  the  degree  of 
division  of  the  palladium.  The  catalytic  activity  is 
influenced  in  varying  degree  by  the  volume  of  the 


liquid  in  which  it  is  distributed  during  hydrogen¬ 
ation. 

Separate  determinations  of  the  adsorptive  powers 
of  palladised  catalysts  toward  hydrogen  and  the 
substances  undergoing  hydrogenation  and  of  the 
catalytic  activity  of  these  catalysts  under  similar 
conditions  indicate  a  proportionality  between  the 
three  properties,  but  show  that  the  catalytic  activity 
does  not  depend  directly  on  the  magnitude  of  the 
adsorption.  The  important  function  of  the  carrier 
is  the  provision  of  a  larger  surface  and  favourable 
disposition  of  the  catalysing  metal  by  adsorption  of 
the  compound  from  which  it  is  formed  by  reduction  ; 
it  also  secures  a  better  distribution  of  the  metal  in  the 
reaction  mixture  and  preserves  the  fine  division  of 
the  metal  by  hindering  aggregation,  which  otherwise 
takes  place  readily.  H.  Wren, 

Products  formed  during  the  working  of  lead 
accumulators.  II.  L.  Mazza, — See  B.,  1927,  257. 

Applications  of  passivity  in  electrolysis.  0. 
Dony-Henault  (Bull.  Soc.  chim.  Belg.,  1927  ,  36, 
261 — -270). — Certain  iron  alloys,  notably  steels  of  the 
“  stainless  ”  type,  become  passive  in  contact  with 
solutions  containing  chlorates,  and  to  a  less  extent  in 
contact  with  perchlorate  solutions.  Such  alloys  may 
be  substituted  for  platinum  for  use  as  anodes  in 
electrolytic  processes  involving  high  current  densities 
and  considerable  local  acidities  (e.i ?.,  the  decomposition 
of  barium  carbonate  in  the  anode  chamber  of  an 
electrolytic  system  containing  chlorates).  An  iron- 
cobalt-copper  alloy  is  rapidly  attacked  under  these 
conditions.  The  passivity  of  lead  is  discussed  and 
the  importance  of  including  overvoltage  effects  when 
considering  the  processes  involved  in  the  mechanism 
of  the  lead  accumulator  is  emphasised. 

J.  S.  Carter. 

Electrolysis  of  aqueous  solutions  of  pure 
oxalic  acid.  E.  Doumer  (Cornpt.  rend.,  1927,  184, 
747 — -749). — The  anodic  products  of  the  electrolysis 
of  oxalic  acid  and  its  salts  vary  with  the  reaction. 
Electrolyses  with  various  concentrations  of  pure 
oxalic  acid  and  various  current  densities  have  shown 
that  oxygen  and  carbon  dioxide  are  produced  at  the 
anode,  the  former  usually  in  the  largest  quantities 
and  in  amounts  depending  on  the  current  density, 
but  falling  within  certain  limits  (0-25  and  0-5  of 
the  corresponding  volume  of  voltametric  hydrogen 
liberated).  The  results  may  be  explained  by  the 
ionisation  of  2  mols.  of  water  for  1  mol.  of  oxalic  acid. 
The  oxalate  ions  partly  decompose  into  carbon 
dioxide  and  partly  react  with  the  hydroxyl  ions  to 
produce  oxygen.  J.  Grant. 

Photo-decomposition  of  chlorine  water  and  of 
aqueous  hypochlorous  acid  solutions.  II.  A.  J. 
Allmand,  P.  W.  Cunliffe,  and  R.  E.  W.  Maddison 
(J.C.S.,  1927,  655 — 669). — Measurements  of  the 

extinction  coefficients  are  described  for  the  range 
365 — 436  gg  for  hypochlorous  acid  and  chlorine  water, 
both  alone  and  also  in  presence  of  certain  added 
strong  electrolytes;  the  values  of  the  extinction 
coefficient  for  chlorine  in  solution  are  very  close  to 
those  for  gaseous  chlorine.  From  the  amount  of 
decomposition  and  the  quantity  of  energy  absorbed, 
the  quantum  efficiency  at  365  ml  for  chlorine  water  is 
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calculated,  and  lies  between  1-6  and  2-0;  it  varies 
very  little  with  wave-length  over  the  range  313 — 
436  but  is  greatly  reduced  by  the  addition  of 
certain  strong  electrolytes,  notably  hydrochloric  acid. 
A  consideration  of  these  results  together  with  previous 
data  (A.,  1925,  ii,  572)  on  the  yield  of  chloric  acid 
during  decomposition,  the  volatility  of  chlorine  in 
the  different  solutions,  and  the  present  extinction 
coefficient  measurements  leads  to  a  theory  of  the 
mechanism  of  the  reaction.  This  theory  is  found  to 
be  consistent  with  thermochemical  data  and  with  the 
observed  order  of  reaction,  and  appears  to  permit  of 
the  separate  determination  of  the  efficiency  of  the 
primary  and  secondary  photo-reactions. 

S.  J.  Gregq. 

Photochemical  decomposition  of  hydrogen 
iodide.  B.  Lewis  (Nature,  1927,  119,  493). — On 
working  at  a  pressure  of  hydrogen  iodide  of  the  order 
of  0-1  mm.  of  mercury,  the  quantum  efficiency  of  the 
reaction  is  about  two ;  Warburg's  mechanism 
(Sitzungsber.  Preuss.  Akad.  Wiss.  Berlin,  1918,  300) 
is  thus  experimentally  substantiated.  Hence  a  polar 
molecule  may  dissociate  in  a  single  elementary  act. 

A.  A.  Eldridge. 

Photochemistry  of  the  alkali  and  alkaline- 
earth  iodides.  H.  Stobbe  and  E.  K.  Steinberger 
(Z.  anorg.  Chem.,  1927,  161,  21 — 45). — If  alkaline 
solutions  of  potassium  iodide  in  vessels  of  quartz  or 
“  uviol  ”  glass  are  exposed  to  sunlight  or  the  light 
from  a  mercury- vapour  lamp,  the  alkalinity  diminishes 
somewhat,  probably  due  to  the  action  of  carbon 
dioxide  from  the  air,  and  solutions  which  were 
originally  only  slightly  alkaline  contain  after  exposure 
hypoiodite  and  free  iodine,  whilst  if  the  alkalinity  is 
increased,  iodate  is  formed  as  well,  and  in  strongly 
alkaline  solutions  is  the  only  product.  It  is  therefore 
concluded  that  the  photolysis  involves  the  reactions  : 
2KI  f  0 -f  H„0 = 2K0H +1, ;  KI+I,=KI3;  2KOH+ 
L^KIO-fKI+HjO;  3KI0=KI03+2KI.  With 
neutral  iodide  solutions,  no  free  iodine  is  formed  in 
absence  of  oxygen,  and  even  when  oxygen  is  present,  no 
iodate,  and  only  small  amounts  of  hypoiodite,  are 
formed  in  addition  to  free  iodine.  In  presence  of 
oxygen  only,  there  is  very  little  reaction,  but  if  in¬ 
creasing  amounts  of  carbon  dioxide  are  introduced, 
the  photolysis  increases  up  to  a  maximum,  beyond 
which  it  diminishes.  Since  other  weak  acids  such 
as  boric  acid  and  p-nitrophenol  also  promote  the  re¬ 
action,  it  seems  that  carbon  dioxide  acts  by  increasing 
the  hydrogen-ion  concentration  of  the  solution.  In 
ordinary  air,  the  formation  of  free  iodine  from 
neutral  iodide  solutions  apparently  is  due  mainly 
to  the  photolysis  of  hydrogen  iodide,  the  above 
reactions  occurring  only*  to  a  small  extent.  When 
preserved  in  the  dark,  some  solutions  become  yellow 
but  remain  neutral,  whilst  others  remain  colourless 
but  become  slightly  alkaline.  In  the  decomposed 
solutions,  hydrogen  ions,  from  carbonic  acid,  have 
brought  about  the  reaction  2HI+  0 = H20 + 12 , 
whereas  in  the  other  solutions  the  alkali,  presumably 
from  the  containing  vessel,  has  removed  the  hydrogen 
ions,  so  the  reaction  2KI-f  0+H20—  2KOH+L,  must 
be  able  to  occur  only  in  the  light.  The  rate  of 
decomposition  of  iodide  solutions  in  the  light  increases 
with  increase  in  the  iodide  concentration,  but  is  not 


directly  related  to  it.  If  nuclei  of  iodine  are  already 
present  at  the  outset,  the  velocity  of  reaction  is 
greater  at  first  than  it  is  later,  whilst  if  tho  nuclei  are 
absent,  the  reverse  is  the  case.  In  either  case,  the 
velocity  after  tho  initial  stage  becomes  approximately 
constant  for  a  considerable  time.  The  photolysis 
of  neutral  iodide  solutions  to  which  the  oxygen  of  the 
air  has  free  access  is  a  bimolecular  reaction,  but  the 
velocity  coefficient  is  dependent  on  the  intensity  and 
wave-length  of  the  light  and  on  the  proportion  of 
effective  radiation  absorbed,  and  increases  with  the 
time  until  so  much  tri-iodide  is  formed  that  all  the 
active  radiation  is  absorbed.  Thus  the  behaviour  of 
these  solutions  closely  resembles  that  of  hydrogen 
iodide  solution  (cf.  Winther,  A.,  1920,  ii,  427),  as 
might  be  expected  from  the  above.  The  wave¬ 
lengths  most  active  in  bringing  about  decomposition 
are  in  the  ultra-violet,  but  the  blue  of  the  visible 
spectrum  has  also  a  slight  effect.  R.  Gutuill. 

Photochemical  decomposition  of  potassium 
persulphate.  III.  Effect  of  added  electrolytes. 

J.  L.  R.  Morgan  and  R.  H.  Crist  (J.  Amer.  Chem. 
Soc.,  1927, 49, 960 — 966). — There  is  no  evidence  of  the 
existence  of  intermediate  equilibria  in  the  photo¬ 
chemical  decomposition  of  potassium  persulphate, 
such  as  occur  in  the  thermal  decomposition  (Palme, 
A.,  1920,  ii,  685).  The  rate  of  decomposition  is 
retarded  by  sulphuric  acid,  potassium  sulphate,  and 
potassium  hydroxide ;  in  no  case  can  this  retardation 
be  due  to  an  inner  filter  action.  In  each  case,  the 
velocity  is  a  hyperbolic  function  of  the  amount  of 
electrolyte  added.  The  phenomena  are  discussed 
from  the  points  of  view  of  de-activation  and  of  a 
kinetic  salt  effect.  S.  K.  Tweedy. 

Alleged  retardation  of  certain  reactions  by 
light.  A.  J.  Allmand  and  R.  E.  W.  Maddison 
(J.G.S.,  1927,  650 — 655). — Experiments  were  carried  * 
out  on  the  oxidation  of  solutions  of  sodium  sulphite 
when  exposed  to  light  of  various  wave-lengths  and 
also  in  the  dark.  Curves  correlating  time  of  exposure 
and  amount  of  oxidation  showed  no  discontinuity  even 
although  successive  portions  of  the  curves  applied 
to  alternate  dark  and  light  periods,  except  in  the  case 
of  ultra-violet  light  of  very  short  wave-length.  Thus 
light  of  ordinary  wave-length  has  no  effect  on  the  rate 
of  oxidation  of  sodium  sulphite  in  solution. 

S.  J.  Gregg. 

Oxygen  transmission  by  chlorophyll  and  the 
photochemical  equivalent  law.  H.  Gaffron  (Ber., 
1927,  60,  [B],  755—766 ;  cf.  Warburg  and  Negelein, 
A.,  1922,  i,  1097 ;  1923,  ii,  718).— Under  the  influence 
of  light,  a  solution  of  chlorophyll  in  acetone  absorbs 
oxygen  with  gradual  oxidation  of  the  dye.  In  pre¬ 
sence  of  a  suitable  acceptor,  the  absorption  is  acceler¬ 
ated  and  the  chlorophyll  suffers  much  less  change. 
For  this  purpose,  allylthiocarbamide  is  selected, 
which,  in  addition  to  complex  compounds,  yields 
sulphur  dioxide  and  thence  sulphur  trioxide.  The 
relationship  between  the  volume  of  oxygen  absorbed 
and  the  amount  of  light  used  shows  that  in  this  case 
Einstein’s  photochemical  equivalent  law  is  obeyed 
for  a  large  range  of  the  spectrum.  There  is  no 
relationship  between  strength  of  absorption  for  light 
of  differing  wave-lengths  and  photochemical  action, 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


429 


provided  that  the  absorption  is  complete.  Con¬ 
firmation  is  afforded  to  the  observation  of  Warburg 
and  Negelein  (foe.  cit.)  that  every  quantum  absorbed 
by  the  chlorophyll,  independent  of  its  energy,  causes 
the  same  chemical  action  in  the  living  plant.  Vari¬ 
ations  in  the  concentration  of  dye  and  acceptor  show 
that  each  is  free  in  the  solution ;  excess  of  dye  hinders 
the  photochemical  change,  which  is  promoted  by  the 
acceptor.  The  solvent  is  indifferent.  The  observ¬ 
ations  may  be  expressed  quantitatively  by  the 
formula  [(CAlO^)aK+l,  where  4>  and 

<f>0  are  the  observed  and  calculated  photochemical 
activities,  Qx  and  CP  the  concentrations  of  acceptor 
and  dye,  and  K  is  an  empirical  constant. 

Similar  behaviour  is  exhibited  by  htematopor- 
phyrin  and  al  lylthiocarbamide  dissolved  in  acetone. 

H.  Wren. 

Special  action  of  radiations  from  a  mercury 
arc.  E.  Rousseau  (Compt.  rend.,  1927, 184,  683 — 
685;  cf.  Lecarme,  ibid.,  1925,  181,  1079). — The 
photolytic  effects  of  the  mercury  arc  have  been  tested 
on  a  solution  containing  calcium  monophosphate 
(10  g.),  phosphoric  acid  (1  c.c.),  and  cherry-laurel 
water  (Codex)  (100  c.c.),  the  hydrogen  cyanide 
remaining  after  various  intervals  of  time  being 
determined.  The  liquid  was  covered  with  a  pro¬ 
tecting  layer  of  oil  impermeable  to  ultra-violet  rays. 
The  effect  must  therefore  be  due  to  visible  radiations 
in  the  green,  red,  or  infra-red  regions,  or  to  an  unknown 
photochemical  radiation  from  the  mercury  arc 
analogous  to  that  observed  by  Lecarme  in  ultra-violet 
solar  radiations  (loc.  cit.).  J.  Grant. 

Determination  of  the  energies  of  reaction  from 
a  knowledge  of  the  active  radiations.  R.  Audu- 
bert  (Compt.  rend.,  1927,  184,  881 — S83).— ' The 
Perrin-Lewis  radiochemical  theory  has  been  verified 
by  the  determination  of  the  initial  frequencies 
(v0'  and  v0)  of  the  light  required  to  produce  and 
reverse  the  reaction  in  the  equation  Q=hN(v0' — v0), 
6  being  the  energy  of  reaction,  h  Planck’s  constant, 
and  N  Avogadro’s  number.  The  reaction  studied 
was  the  oxidation  and  reduction,  respectively,  of 
ferrous  and  ferric  salts  (i0==3-5  X  1014  and  v„'= 
2-OxlO11,  respectively)  by  the  same  radiations,  but 
with  different  intensities.  The  frequencies  were 
determined  eleetrometrieally  from  the  E.M.F.  pro¬ 
duced  when  a  platinum  electrode  placed  in  an  electro¬ 
lyte  is  illuminated  (A.,  1923,  ii,  827),  the  potential 
increasing  with  the  frequency  for  a  particular  intensity 
of  radiation.  The  result  has  been  confirmed  by 
measurements  of  the  affinity,  and  the  oxidation  of 
ferrous  to  ferric  iron  has  been  shown  to  be  an  endo¬ 
thermic  reaction.  J.  Grant. 

Existence  of  triatomic  hydrogen.  F.  Paneth, 

E.  Kuever,  and  K.  Peters  (Z.  Elektrochem.,  1927, 

33,  102 — 107). — Processes  stated  to  yield  triatomic 
hydrogen  (cf.  Wendt,  A.,  1920,  ii,  425;  1922,  ii,  360; 
Grubb,  A.,  1923,  ii,  403;  Venkataramaiah,  A.,  1923, 
ii.  235;  1924,  ii,  34}  have  been  examined,  but  it  is 
concluded  that  no  evidence  for  the  existence  of  this 
substance  has  been  obtained.  Hydrogen  which  has 
been  passed  through  hot  palladium  or  submitted  to 
a  silent  discharge  in  an  ozoniscr  does  indeed  blacken 
lead  acetate  paper  after  passage  through  a  tube  of 


sulphur,  but  the  effect  is  just  the  same  if  this  sulphur 
tube  is  omitted.  Hydrogen  sulphide  arises  from 
traces  of  sulphur  in  the  palladium  or  the  glass,  respect¬ 
ively.  The  phenomenon  disappears  if  the  palladium 
or  the  ozoniser  is  kept  in  use  for  some  time  and  is  nob 
obtained  if  a  quartz  ozoniser  is  employed.  Again, 
the  supposed  formation  of  ammonia  by  the  action  of 
pure  nitrogen  on  hydrogen  obtained  by  the  action 
of  acids  on  magnesium  is  disproved.  Ammonia  is 
obtained  when  pure  hydrogen  is  substituted  for 
nitrogen  and  arises  from  traces  of  nitride  in  the 
magnesium.  The  statement  that  when  oxygen  is 
exploded  with  excess  of  hydrogen  the  residual  gas 
reduces  permanganate  or  indigo  could  not  be  con¬ 
firmed,  in  spite  of  wide  variation  of  the  experimental 
conditions.  Hydrogen  which  had  been  subjected  to 
a- rays  from  a  mixture  of  thorium-A  and  thorium-0 
did  not  reduce  sulphur,  but  using  a-ravs  from  polon¬ 
ium,  a  trace  of  hydrogen  sulphide  was  detected.  This 
is  attributed,  however,  not  to  activation  of  the 
hydrogen,  but  to  traces  of  finely-divided  polonium 
being  carried  over  on  to  the  sulphur;  sulphur  and 
hydrogen  are  known  to  react  under  the  direct  influence 
of  a-rays.  H.  J.  T.  E lltng ham. 

Conversion  of  hydrogen  into  helium,  F. 
Paneth,  K.  Peters,  and  P.  Gunther  (Ber.,  1927, 
60,  [B],  808—809;  cf.  A.,  1926,  1077).— Possible 
sources  of  error  in  the  previous  experiments  are 
indicated  by  the  observations  that  asbestos  evolves 
its  helium  content  at  a  much  lower  temperature  in 
hydrogen  than  in  oxygen  and  that  the  arrangement 
of  the  apparatus  may  not  exclude  the  penetration  of 
helium  from  the  atmosphere.  H.  Wren. 

Direct  oxidation  of  lithium  iodide.  J.  P. 
Simmons  and  0.  F.  Pickett  (J.  Amer.  Ghem.  Soc., 
1927,  49,  701 — 703). — Anhydrous  lithium  iodide 
decomposes  at  high  temperatures  in  a  stream  of 
oxygen  according  to  the  equation  10LiI+5O2= 
2LiI03+4Li20+4I,.  S.  K.  Tweedy. 

Sodium  hyponitrite.  A.  W.  Scott  (J.  Amer. 
Chem.  Soc.,  1927,  49,  986 — 9S7). — Sodium  hypo- 
nitrite,  which  is  not  hygroscopic,  is  conveniently 
prepared  as  follows.  To  a  saturated  solution  of 
3-26  g.  of  hydro xylamine  hydrochloride  in  anhydrous 
ethyl  alcohol  at  —5°  is  added  slightly  more  than  the 
calculated  amount  of  sodium  dissolved  in  the  least 
amount  of  alcohol.  After  filtering,  110  e.c.  of 
anhydrous  ether  and  3-24  g.  of  sodium  in  the  mini¬ 
mum  amount  of  alcohol  are  added  to  the  solution, 
which  is  then  cooled  to  —5°  and  twice  the  calculated 
amount  of  either  amyl  or  propyl  nitrite  added.  After 
being  kept  at  —5°  for  1  hr.,  the  sodium  hyponitrite 
is  collected,  washed  with  alcohol,  then  with  ether, 
and  dried  over  sulphuric  acid  in  a  vacuum;  the 
yield  is  13-9%.  3.  K.  Tweedy.  " 

Dehydration  of  borax.  AT.  A.  Rakusin  and 
D.  A.  Brodski.— See  B„  1927,  250. 

Thermal  dissociation  of  alkali  fluoborates. 
J.  H.  de  Boer  and  J.  A.  SI.  van  Liemw  (Ree.  trav. 
chim.,  1927,  46,  124— 132).— The  fluoborates  of 
potassium  (m.  p.  530°),  rubidium  (m.  p.  590°) ,  and 
csesium  (m.  p.  550°)  wrerc  prepared  by  precipitation 
of  solutions  of  the  corresponding  chlorides  by  hydro- 
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fluoboric  acid  solution,  and  those  of  sodium  and 
lithium  by  placing  solid  boron  fluoride  and  the  solid 
alkali  fluoride  together  in  an  evacuated  vessel. 
Since  the  proportion  of  substance  dissociating  is  small, 
the  ratio  of  potassium  fluoride  to  boron  trifluoride 
in  the  liquid  phase  is  sensibly  constant  over  the  whole 
temperature  range,  and  the  system  is  therefore 
univariant.  The  results  fit  the  following  equations  : 
for  KBF4,  logp(mm,  of  mercury)  =  —  G317/T-j-8-lo, 
whence  the  heat  of  reaction  Q  of  the  equation  KBF4 
(liquid)=KF(liquid)+BF3(gas)+(?  g.-cal.  is  28,900 
g.-cal. ;  for  RbBF4,  log  p=— 5900/2’+ 7 -45,  and  Q  -= 
26,960  g.-cal.;  for  CsBF4,  log p= -5880 /T+7-35, 
and  Q— 26,880  g.-cal.  By  considering  the  formation 
of  potassium  fluoborate  by  the  path  KF — >K'-f-F'-f 
?7Kf,  F'+BF3 — >-BF4' — <£bf,,  the  value  of  is 
deduced  and  applied  to  calcium  fluoborate,  the  heat 
of  formation  of  which  is  thus  shown  to  be  negative, 
in  accordance  with  the  fact  that  calcium  fluoride  will 
not  combine  with  boron  fluoride.  The  refractive 
indices  of  saturated  solutions  of  the  salts  were  also 
measured  and  shown  to  be  close  to  that  of  water. 

S.  J.  Gregg. 

Azidodithiocarbonic  acid.  III.  Azidodithio- 
carbonates  of  lithium,  sodium,  rubidium,  and 
caesium.  A.  W.  Browne  and  A.  F.  Attdrieth 
[with  C.  W.  Mason]  (J.  Amer.  Chem.  Soe.,  1927,  49, 
917—925;  cf.  A.,  1926,  39).— The  crystalline  azido - 
dithiocarbonates,  MS‘CS’N3,a:H20,  of  lithium  (*=1), 
sodium  (*=4,  2,  and  0),  rubidium  (3=0),  and  caesium 
(a;=0)  were  prepared  by  the  union  of  carbon  disul¬ 
phide  with  alkali  azides  (Browne  and  Hoel,  A. ,  1922, 
ii,  848).  The  solubilities  of  the  salts  follow  the* order 
Li>  Cs>  Rb>  Na ;  they  are  insoluble  in  carbon 
disulphide,  chloroform,  carbon  tetrachloride,  and 
benzene.  They  tend  to  decompose  at  the  ordinary 
temperature:  MS’CSN^MS'CN+S+N,.  The  vio¬ 
lence  of  the  explosion  on  detonation  varies  directly 
as  the  atomic  weight  of  M,  except  that  the  lithium 
salt  is  more  explosive  than  the  sodium  salts.  The 
explosion  liberates  a  gas  with  a  sulphurous  odour, 
leaving  a  viscous,  yellow  residue,  probably  a  poly- 
meride  of  thiocyanogen.  Microscopical  observations 
are  recorded.  The  rubidium  and  c cesium  salts  are 
very  photosensitive;  on  alternate  illumination  and 
confinement  in  a  dark  space,  “  photolysis  ”  occurs 
and  the  salt  decomposes.  The  colour  change  on 
illumination  is  ascribed  to  free  metal  atoms  held 
in  situ  in  the  crystal  lattice,  their  valency  electrons 
having  been  restored  by  some  photo-process.  It  is 
suggested  that  the  blue  colour  of  Stassfurt  halite 
may  similarly  be  explained.  S.  K.  Tweedy. 

Reduction  of  copper  oxide  by  gaseous  reducing 
agents.  W.  G.  Palmer  (Trans.  Amer.  Electro- 
chem.  Soc.,  1927,  51,  87—90). — See  A.,  1923,  ii,  474. 

H.  J,  T.  Ellingham. 

Preparation  of  sodium  aurothiosulphate.  H. 

Brown  (J.  Amer.  Chem.  Soc.,  1927,  49,  958—959).— 
The  following  method  is  more  rapid  and  economical 

than  that  described  by  McCluskey  and  Eichelberger 
(A.,  1926,  255).  A  solution  of  41-2  g.  of  hydro- 
chloroauric  acid  in  75  c.c.  of  water  is  rendered  faintly 
alkaline  with  40%  sodium  hydroxide  solution  and  a 
solution  of  102  g.  of  sodium  thiosulphate  crystals  in 


200  c.c.  of  water  is  added.  The  mixture  is  mechanic¬ 
ally  stirred  and  42V-nitric  acid  added  dropwise  until 
the  red  colour  ceases  to  appear.  When  the  mixture 
shows  faint  turbidity,  it  is  filtered  and  precipitated 
with  four  times  its  volume  of  alcohol.  The  precipitate 
is  redissolved  in  the  minimum  amount  of  water  and, 
after  filtration,  repreeipitated.  A  further  precipit¬ 
ation  yields  very  pure  sodium  aurothiosulphate.  The 
salt  is  dried  over  sulphuric  acid  in  a  vacuum  and  may 
be  preserved  in  well-stoppered  bottles  in  a  refrigerator. 
It  will  keep  at  the  ordinary  temperature  for  3  months  if 
sealed  in  amber  tubes  under  slightly  reduced  pressure, 

S.  K.  Tweedy. 

Reducing  properties  of  beryllium.  Isolation 
of  barium,  magnesium,  potassium,  and  alumin¬ 
ium.  C.  Matignon  and  (Mlle.)  G.  Marohal 

(Compt.  rend.,  1927,  184,  715—717).  — On  account 
of  its  high  heat  of  oxidation,  beryllium  may  be  used 
to  reduce  certain  metallic  oxides.  The  oxide  is  well 
mixed  with  a  slight  excess  of  beryllium  beyond  the 
theoretical  quantity  required,  pressed  into  a  solid 
pastille,  and  heated  in  the  electric  furnace.  Mag¬ 
nesium  oxide  and  potassium  hydroxide  have  been 
completely  reduced  by  these  means  at  1280°  and  700°, 
respectively.  Barium  and  aluminium  oxides  are 
partly  reduced  to  the  corresponding  metal  at  1230° 
and  1280°,  respectively,  whilst  lime  forms  a  suboxide 
of  calcium  at  1230—1280°.  J.  Grant, 

Preparation  of  beryllium  chloride.  C.  Matig¬ 
non  and  M.  Piettre  (Compt.  rend.,  1927, 184,  853 — 
855). — Beryllia  may  be  converted  into  beryllium 
chloride  by  the  action  of  sulphur  chloride  at  700— 
800°,  phosphorus  trichloride  at  850°,  phosphorus 
perchloride,  or  carbon  tetrachloride.  Carbon  tetra¬ 
chloride  at  800°  for  1  -25  lirs.  gives  a  yield  of  68 — 80%, 
the  other  reagents  giving  low  yields,  slow  reactions, 
or  impure  products.  J.  Grant. 

[Non-existence  of]  magnesium  sulphate  octa- 
hydrate.  A.  Benrath  and  W.  Schroder  (Z. 
anorg.  Chem.,  1927,  161,  155— 158).— Attempts  to 
confirm  the  existence  of  the  magnesium  sulphate 
octahydrate  reported  by  Takegami  (A.,  1921,  ii,  698) 
have  been  unsuccessful..  R.  Cothilg. 

Reactions  of  metals  with  solid  salts  on  heating. 
B.  Garre  (Z.  anorg.  Chem.,  1927,  161,  108 — 112).—— 
The  heating  curves  of  mixtures  of  various  metallic 
oxides  and  carbonates  with  magnesium  and  alumin¬ 
ium,  respectively,  have  been  determined.  The  reac¬ 
tions  with  magnesium  start  more  gradually  and  at  a 
lower  temperature  than  those  with  aluminium.  With 
binary  mixtures  of  zinc  and  tin  with  lead  oxide  or 
cupric  oxide,  or  of  cupric  oxide  with  lead  or  nickel, 
the  reaction  commences  below  the  m.  p.  of  either 
component.  If  the  heat  of  reaction  is  less  than  about 
15  kg. -cal.,  the  reaction  is  not  complete  below  the 
m.  p.,  so  that  a  little  above  this  temperature  there  is  a 
second  evolution  of  heat,  and  if  the  products  of 
reaction  still  prevent  complete  decomposition  there 
may  be  a  third  evolution  of  heat  at  a  still  higher 
temperature.  R.  Cuthj ll. 

Potentiometrical  study  of  the  reaction  between 
calcium  ierrocyanide  and  solutions  containing 
rubidium  and  csesium.  C.  del  Fresno  and  J- 
VAzquez  (Anal.  Fis.  Quim.,  1927,  25,  42 — 46,  and 
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Z.  Elektrochcm.,  1927,  33, 149 — 150), — The  potentio- 
metric  curves  obtained  by  titrating  0*2Af -solutions 
of  calcium  fcrrocyanide  against  approximately  0TAr- 
solutions  of  rubidium  chloride  and  caesium  bromide, 
respectively,  show  discontinuities  corresponding  with 
the  completion  of  the  reaction  Ca,Fe(CN)6+2MX= 
CaX2+CaM2Fe(CN)6,  where  M— Rb  or  Cs  and 
X=halogen,  The  agreement  with  the  equation  is 
not  sufficiently  good  for  the  method  to  be  used  for 
quantitative  determinations.  6.  W,  Robinson, 

Analysis  and  preparation  of  cadmium  sul¬ 
phides.  P,  Hulot  (Bull.  Soc.  chim.,  1927,  [iv],  41, 
313 — 316). — Ten  different  cadmium  sulphides  have 
been  prepared,  mainly  by  the  reaction  of  a  solution 
obtained  by  boiling  sulphur  with  sodium  carbonate 
solution  with  solutions  of  cadmium  salts  under 
varying  conditions,  and  by  the  action  of  sodium 
monosulphide  solution  on  a  suspension  of  cadmium 
carbonate.  Specimens  were  also  prepared  in  the  dry 
way;  they  contained  71  to  73-9%  of  cadmium  and 
21-2  to  19-2%  of  sulphur,  whereas  those  prepared  in 
the  wet  way  contained  67  to  69-1%  of  cadmium  and 
16-3  to  18-4%  of  sulphur.  The  presence  of  free 
sulphur  was  carefully  avoided.  The  products  were 
analysed  by  fusing  with  potassium  nitrate,  extracting 
the  cooled  melt  with  water,  and  weighing  the  residue 
as  cadmium  oxide,  the  sulphate  being  determined  in 
the  extract.  S.  K.  Tweedy, 

Fractional  precipitation  of  barium  and  radium 
chromates.  L.  M.  Henderson  and  F.  C,  Kracek 
(J.  Amer.  Chem.  Soc.,  1927,  49,  738 — 749). — The 
separation  of  barium  and  radium  by  fractional 
precipitation  of  the  chromates  in  0'05— 0-3.A  acid 
solutions  is  as  efficient  as  the  bromide  method  of 
separation.  The  method  is  advantageous  when  only 
small  quantities  of  the  barium-radium  mixture  are 
available,  or  when  the  solution  containing  the  mixture 
is  too  dilute  to  be  concentrated  economically  by  the 
chloride  method.  S.  K.  Tweedy'. 

Causes  of  the  surface  devitrification  of  glasses. 

K.  Tabata.— See  B.,  1927,  219. 

Reduction  of  metallic  chlorides  by  hydrogen. 

A.  B.  Bagdasahian  (Trans.  Amer.  Electroehem. 
Soc.,  1927,  51,  1 — 46). — Equilibria  involved  in  the 
reduction  of  lead,  zinc,  and  cuprous  and  ferrous 
chlorides  by  hydrogen  at  various  temperatures  below' 
the  b,  p.  of  the  chlorides  or  the  corresponding  metals 
have  been  studied  by  analysing  the  gases  obtained 
passing  a  slow  stream  of  hydrogen  over  the 
chloride  or  of  hydrogen  chloride  over  the  correspond¬ 
ing  metal.  In  the  latter  case,  the  reaction  is  relatively 
slow  and  measurements  were  made  at  various  rates 
of  gas  flow,  the  true  equilibrium  composition  of  the 
resulting  gases  being  obtained  by  extrapolation  to 
zero  gas  velocity.  Under  these  conditions,  values 
of  the  equilibrium  constant,  K,  were  in  good  agree¬ 
ment,  irrespective  of  the  side  from  w'hieh  the  equili¬ 
brium  was  approached.  The  curve  correlating  log  K 
with  IjT  is  a  straight  line  except  for  ferrous  chloride, 
where  two  breaks  are  obtained,  due  probably  to  the 
transition  points  of  metallic  iron.  The  free  energy 
equations  for  the  reduction  of  lead,  zinc,  and  cuprous 
chlorides  by  hydrogen  have  been  calculated,  and  by 


combining  with  existing  data,  the  following  quantities 
have  been  calculated  :  heats  of  formation  of  cuprous 
chloride  (Cud)  and  lead  chloride,  31,280  and  85,145 
g.-cal.,  respectively,  at  25° ;  free  energy  of  formation 
of  cuprous  chloride  (CuCl),  28,435  g.-cal.  at  25°; 
latent  heats  of  fusion  of  cuprous  chloride  (CuCl)  and 
zinc  chloride,  2246  and  7380  g.-cal.,  respectively. 

A  process  is  suggested  for  the  treatment  of  certain 
classes  of  complex  ores  and  other  metallurgical 
products,  in  which  the  material  is  chlorinated  in  the 
dry  way  with  chlorine  or  hydrogen  chloride  at  a 
suitable  temperature  and  the  metallic  chlorides  thus 
formed  are  reduced  by  hydrogen  at  elevated  tem¬ 
peratures.  Hydrogen  and  chlorine  could  be  regener¬ 
ated  by  electrolysis  of  the  hydrogen  chloride  produced 
in  the  reduction  process.  H.  J.  T.  Ellingham. 

Active  nitrogen.  II.  Reactions  with  gases. 
E.  J.  B.  Willey  and  E.  K.  Rideal  iJ.C.S.,  1927, 
669 — 679). — The  value  43,000  g.-cal. /g.-mol.  pre¬ 
viously  given  by  the  authors  (A.,  1926,  893)  for  the 
mean  energy  content  of  active  nitrogen  has  been 
confirmed  by  a  study  of  the  reactions  of  the  gas  with 
other  gases  of  varying  critical  increments.  Hydrogen, 
carbon  monoxide,  carbon  dioxide,  and  water  vapour, 
with  their  critical  increments  above  55,000  g.-cal./ 
g.-mol.,  had  no  effect  on  the  after-glow.  The  charac¬ 
teristic  luminosity  of  iodine  (dissociation  energy 
34,500  g.-cal./g.-mol.)  and  of  bromine  (46,200)  were* 
easily  excited,  but  that  of  chlorine  (55,000)  only  very 
slightly.  Hydrogen  iodide  was  readily,  hydrogen 
bromide  less  readily,  and  hydrogen  chloride  not  at  all 
decomposed  by  active  nitrogen,  the  respective  energies 
of  decomposition  being  45,700,  50,000,  and  90,000 
g.-cal./g.-mol.  On  the  other  hand,  from  a  mixture  of 
hydrogen  and  chlorine  a  considerable  quantity  of 
hydrogen  chloride  was  formed,  probably  owing  to  the 
intermediate  excitation  of  the  chlorine  molecules  by 
second-type  collisions.  Nitric  oxide,  the  critical 
increment  of  which  is  below  55,000  g.-cal.,  was  readily 
decomposed  into  nitrogen  and  oxygen,  whereas 
nitrous  oxide,  with  its  energy  of  activation  60,300 
g.-cal./g.-mol.,  was  unaffected.  The  slight  reactions 
that  occur  with  substances  of  higher  critical  increment 
than  the  mean  43,000  are  duo  to  a  statistical  dis¬ 
tribution  in  the  after-glow  of  three  species  of  active 
molecules,  some  just  above  and  others  below  the  mean 
values.  S.  J.  Gregg. 

Compounds  of  nitrosyl  chloride  with  inorganic 
chlorides.  H.  Rkeinboldt  and  R.  Wassereuhr 
(Ber.,  1927,  60,  [£],  732—737;  cf.  this  vol.,  229; 
Gall  and  Mengdehl,  ibid.,  219).— The  following 
additive  compounds  are  obtained  from  nitrosyl 
chloride  and  the  inorganic  chloride  dissolved  in  well- 
cooled  carbon  tetrachloride  :  SbOL,NOCl,  m.  p.  about 
170°  after  darkening  at  about  150°;  SnCl4,2NOCI, 
m.  p.  about  188°  after  darkening  at  100 — 110°,  and 
becoming  lighter  at  150°;  TiCI4,2NOCl,  which  does 
not  melt  below  220°;  PbCl4,2NOC3.  In  absence  of 
solvent,  the  following  compounds  are  prepared : 
AlCLj.NOCl,  m.  p.  108—110°  after  softening  at  90 — 
100°,  decomp.  140 — 150°;  RiClj.NOCl,  m.  p.  115 — 
120°  after  softening  at  80°,  slight  decomp.  150°; 
FeCLj,NOCl,  m.  p.  128°  after  softening  at  about  115°. 

TT  Wdik 
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Nitrosisulphonic  acid.  F.  Raschig  (Ber.,  1927, 
60,  [13],  616 — 620). — In  reply  to  Manchot  and  others 
(this  vol.,  32),  the  author  maintains  his  conception  that 
“  blue  acid  ”  contains  the  compound,  01N(0H)-S03H. 
The  following  observations  are  cited  in  favour  of  this 
view,  A  solution  of  sodium  nitrite  in  concentrated 
sulphuric  acid  in  absence  of  air  acquires  under  the 
action  of  mercury,  copper,  or  silver  an  intense  blue 
colour,  which  gradually  fades ;  the  colourless  solution 
contains  nitrous  oxide.  Nitrosulphonic  acid  forms 
with  a  solution  of  sulphur  dioxide  in  sulphuric  acid 
a  blue  solution  from  which  nitric  oxide  is  quantit¬ 
atively  evolved,  2N02,S03H+S02+2H20=2N0+ 
3H2S04.  Nitric  oxide  is  absorbed  by  copper  sulphate 
dissolved  in  concentrated  sulphuric  acid  in  the 
molecular  ratio  1  :  1  at  atmospheric  temperature  and 
pressure ;  the  conception  that  the  dark  blue  solution 
contains  the  copper  salt  of  nitrosisulphonic  acid  is 
strengthened  by  the  observation  that  hydroxylamine- 
sulphonic  acid  is  oxidised  by  Caro’s  acid  in  presence 
of  sulphuric  acid  and  a  trace  of  copper  to  a  dark  blue 
compound,  whereas  hydroxylamine  is  not  similarly 
affected.  H.  Wren. 

Stabilised  aqua  regia.  E.  Briner  (Bull.  Soc. 
ehim.  Belg.,  1927,  36,  79 — 88). — When  sealed  tubes 
containing  concentrated  solutions  of  nitric  and 
hydrochloric  acids  in  the  proportions  usually  used  for 
the  preparation  of  aqua  regia  are  heated  for  a  short 
time  at  100°,  or  allowed  to  remain  for  several  hrs.  at 
the  ordinary  temperature,  two  conjugate  solutions 
result.  The  heavier  liquid  phase,  which  has  the 
characteristic  colour  of  nitrosyl  chloride,  consists 
mainly  of  liquid  chlorine  and  nitrosyl  chloride  formed 
as  a  result  of  the  reaction  3HC1  -f-  HN 03 — Cl2-f- 
N0C1+2H20.  This  system  is  termed  “  stabilised 
aqua  regia.”  Measurements  of  the  vapour  pressures 
of  such  systems  show  that  within  the  limits  of  co¬ 
existence  of  two  liquid  phases  the  observed  pressures 
(2-86  and  5-2  atm.  at  0°  and  20-5 — 21-0°,  respectively) 
are  dependent  only  on  the  temperature.  Application 
of  the  phase  rule  leads  to  the  conclusion  that  there  are 
two  independent  components,  nitric  acid  and  hydro¬ 
chloric  acid.  The  thermal  equation  is  3HCJ0:mo  + 
HNOgcone,  Clouq.-hNOCluq.-l  2H20-21-8  kg.-c'al. 
Measurements  of  the  electrical  conductivity  at  0° 
and  20°  of  the  aqueous  phase  after  the  establishment 
of  equilibrium  show  that  within  the  limits  of  co¬ 
existence  of  two  liquid  phases  the  specific  conductiv¬ 
ities  at  these  two  temperatures,  0-324  and  0-465 
mho,  respectively,  are  independent  of  the  concen¬ 
trations  and  proportions  of  the  two  acids.  Mixtures 
of  nitric  and  hydrobromic  acids  behave  similarly, 
-the  vapour  pressures  of  the  univariant  systems  being, 
however,  much  smaller  (0-25  and  0-50  atm.  at  0° 
and  16°,  respectively).  Mixtures  of  nitric  and 
hydriodic  acid  do  not  form  a  univariant  system,  the 
iodine  formed  as  a  result  of  the  primary  reaction  being 
oxidised  to  iodic  acid  with  production  of  nitric  oxide. 

J.  S.  Carter. 

Behaviour  and  constitution  of  monosulphuric 
and  disulphuric  anhydrides.  VI.  G,  Oddo  and 
A.  Soonzo  (Gazzetta,  1927,  57,  83—103;  cf.  this  vol., 
300,  and  following  abstract). — On  the  supposition  that 
monosulphuric  anhydride  (sulphur  trioxide,  a-form) 


has  the  structure  S[10]3,  and  the  p-form,  or  disul¬ 
phuric  anhydride,  the  polymeric  constitution, 

o>s<p>s<p, 

the  resemblance  to  the  polymerisation  of  an  aldehyde 
suggested  that  negative  catalysts  might  stabilise  the 
a-form,  With  small  quantities  of  sulphur,  tellurium, 
carbon  tetrachloride,  or  phosphorus  oxychloride,  the 
a-form  was  preserved  for  months;  other  substances 
gave  less  satisfactory  or  negative  results.  A  tendency 
to  the  formation  of  the  translucent  or  colloidal  form 
was  observed. 

The  a-form  does  not  combine  with  sulphuryl 
chloride  or  with  chlorosulphonic  acid ;  with  chlorinat¬ 
ing  agents,  the  two  forms  show  different  behaviour. 
Thus  with  phosphorus  pentachloride  the  a-form  gave 
sulphur  dioxide,  chlorine,  and  phosphorus  oxychloride, 
with  some  pyrosulphuryl  chloride.  With  the  p-form 
no  sulphur  dioxide  or  chlorine  was  evolved,  pyro¬ 
sulphuryl  chloride  alone  being  formed,  S2Oa+PCl5 — > 
S205C12+P0C13.  Sulphur  monochloride  with  the 
a-form  yielded  sulphur  dioxide  and  dichloride ;  with 
the  p-form,  no  gas  was  evolved,  the  reaction  being 
as  before.  The  a-form  reacted  rapidly  and  the  p-form 
slowly  with  carbon  tetrachloride,  giving  carbonyl 
chloride  and  pyrosulphuryl  chloride,  for  which  the 
scheme  2S03+CC14— >[S02Ch0]2CCL2— >[S02C1]20+ 
COCl2  is  suggested ;  the  velocity" constant  shows  that 
the  reaction  is  unimolecular. 

These  results  are  considered  to  prove  the  structures 
assigned  above  to  the  a-  and  p-forms  of  sulphur 
trioxide.  E.  W.  Wignall. 

Sulphuric  anhydrides  and  sulphuric  [acids]. 
VII.  G.  Oddo  (Gazzetta,  1927,  57,  101—1 10).-A 
summary  of  papers  on  sulphuric  anhydrides  (sulphur 
trioxides)  (A.,  1901,  ii,  650;  preceding  abstract) 
and  sulphuric  acids  (A.,  1908,  ii,  353 ;  1909,  ii,  377, 
792;  1910,  ii,  1035;  1911,  ii,  717;  1918,  ii,  1S9,  352). 

E.  W.  Wignall. 

Colour  of  selenium  dioxide.  A.  Weller  (Ber., 
1927,  60,  [2?J,  649). — Selenium  dioxide  is  not  an 
isolated  example  of  a  colourless  substance  which  gives 
a  coloured  liquid  and  vapour  (cf.  Meyer  and  Langner, 
this  vol.,  220).  Similar  behaviour  is  exhibited  by 
tellurium  dioxide  and  tetrachloride.  H.  Wren. 

Colours  of  chromous,  vanadous,  and  tervalent 
uranium  ions.  K.  Someya  (Z.  anorg.  Chem.,  1927, 
161, 46 — 50). — Reduction  of  a  uranyl  chloride  solution 
with  zinc  amalgam  and  hydrochloric  acid  yields  ft 
reddish-purple  solution,  which  on  dilution  with  water 
or  dilute  hydrochloric  acid  becomes  dark  green. 
Addition  of  potassium  thiocyanate  to  this  diluted 
solution  deepens  the  colour  and  turns  it  somewhat 
brown,  whilst  concentrated  hydrochloric  acid  restores 
the  purple  colour.  It  therefore  seems  probable  that 
the  purple  colour  is  not  due  to  tervalent  uranium 
ions,  but  to  undissociated  salt  molecules  or  to  complex 
ions.  The  violet  solution  obtained  by  reducing  an 
ammonium  vanadate  solution  fades  on  dilution  and 
is  restored  by  potassium  thiocyanate  or  concentrated 
hydrochloric  acid,  probably  for  the  same  reason. 
Reduction  of  a  very  dilute  solution  of  potassium 
dichromate  gives  an  almost  colourless  solution,  the 
chromous  ion  probably  being  colourless,  whilst 
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addition  of  thiocyanate  produces  the  blue  colour  of 
more  concentrated  solutions.  R,  Cuthxll. 

Preparation  and  composition  of  the  crystalline 
phospho-  and  arseno-conjugated  ceruleo-molyh- 
dates.  6.  Deniges  (Compt.  rend.,  1927,  184,  687 — 
689). — The  preparation  from  sodium  molybdate  and 
disodium  phosphate  of  a  molybdenyl  phospho- 
molybdate,  [4(.\Io03)-Mo02]2H3F0.Sl4H20,  sapphire- 
blue  hexagonal  plates,  is  described.  The  name 
phospho-conjugated  coruleo-molybdate  is  suggested 
for  the  compound,  which  is  produced  whenever  the 
MoOs  radical  is  reduced  in  presence  of  the  phosphate 
ion.  The  corresponding  arseno-compound  is  prepared 
analogously  and  has  similar  properties  (cf.  A,,  1920, 
ii,  770).  J.  Grant. 

Occurrence  of  manganese  homologates  of 
atomic  numbers  43,  61,  and  75.  W.  Prandtl 
(Ber.,  1927,  60,  [ii],  021— 623).— Repetition  of  the 
work  of  Noddack,  Tacke,  and  Berg  (A.,  1925,  ii,  939) 
fails  to  yield  evidence  of  the  existence  of  elements 
43  and  75  in  columbite.  The  presence  of  ekaman- 
ganese  in  platinum  ores  cannot  be  regarded  as 
established.  There  is  no  evidence  of  the  existence 
of  element  61,  and  its  presence  in  cerite  earths  (cf. 
Rolla  and  Fernandes,  A.,  1926,  1083 ;  this  vol.,  9) 
is  regarded  as  impossible.  H.  Wren. 

Interaction  of  manganese  salts  and  per¬ 
manganates.  II.  Action  of  manganese  chloride 
on  permanganates.  J.  G.  F.  Druce  (Chem.  News, 
1927,  134,  161—163;  cf.  this  vol.,  332).— When  the 
residue  of  potassium  chloride  and  manganese  dioxide 
resulting  from  the  reaction  2B\!n04+2MnCL,= 
Gi24-2KCl+4Mn02,  is  treated  with  either  con¬ 
centrated  sulphuric  or  hydrochloric  acid,  the  extract 
from  the  final  non-volatile  residue  yields  an 
impure  potassium  manganichloride,  K2MnCl5.  At¬ 
tempts  to  prepare  the  salt  K^MnCL  were  unsuccessful. 

M.  S.  Burr. 

Reduction  of  iron  ores  by  hydrogen.  I.  G. 

Gallo.— See  B.,  1927,  278. 

Behaviour  of  iron  pyrites  with  hydrogen.  II. 

G.  Gallo.— See  B.,  1927,  279. 

New  ferromagnetic  ferric  oxide.  R.  Cheval- 
leer  (Compt.  rend.,  1927,  184,  674 — 676). — The 
production  of  ferromagnetic  ferric  oxide  (Fe203)  from 
the  oxide  Fe304  depends  on  the  conditions  of  the 
oxidation  by  hydrogen  peroxide  in  presence  of 
ferrous  sulphate  and  sodium  hydroxide.  The  specific 
moment  of  the  product  increases  with  the  amount 
of  the  excess  of  sodium  hydroxide  present.  The 
optimum  temperature  is  45 — 50°,  and  above  this  the 
magnetisation  decreases  rapidly,  the  ferric  oxide 
being  unstable,  and  contaminated  with  magnetite  or 
free  ferrous  oxide  at  100°.  Such  magnetic  oxides 
show  no  hysteresis,  as  in  the  case  of  those  prepared  by 
dry  oxidation  of  magnetite  at  400°  (Malaguti).  The 
however,  are  more  stable  at  high  temperatures. 
Iho  ferromagnetism  is  attributed  to  a  micellar 
structure  rather  than  to  the  presence  of  simple 
polymerised  molecules.  J.  Grant. 

Higher  oxygen  compounds  of  the  metals  of 
the  eighth  periodic  group.  I.  Iron.  D.  K. 
Uoralevitch:  (J.  Russ.  Rhys.  Chem.  Soc.,  1926,  58, 


1129 — 1158). — The  preparation  and  properties  of  the 
salts  of  perferrie  acid  are  described.  On  fusing  ferrie 
oxide  with  potassium  hydroxide  and  excess  of  potass¬ 
ium  nitrate  or,  better,  potassium  chlorate,  bright 
green  potassium  perferrate  is  obtained,  which  is  more 
stable  than  potassium  ferrate  and  can  be  purified  by 
cautious  sublimation.  It  decomposes  very  slowly 
when  kept  in  air,  explosively  when  warmed,  on  treat¬ 
ment  with  concentrated  sulphuric  acid,  or  on  impact 
if  mixed  writh  sulphur,  phosphorus,  or  charcoal. 

It  is  quite  stable  in  alkaline  solutions,  but  acids 
readily  decompose  it,  with  evolution  of  oxygen  and, 
in  the  case  of  hydrochloric  acid,  chlorine.  Oxidising 
agents  like  chlorine  and  hydrogen  peroxide  give  a 
deep  red  solution  of  potassium  ferrate  with  evolution 
of  oxygen.  Neutral  solutions  of  the  perferrate  give 
no  reaction  for  ferric  ions  until,  on  the  addition  of 
acid,  decomposition  has  commenced.  Salts  of  the 
alkaline  earths  give  white  precipitates  containing 
water  of  crystallisation.  They  are  stable,  non¬ 
explosive,  and  soluble  in  dilute  acids,  the  solutions 
containing  the  unstable  free  perferrie  acid,  since  the 
green  colour  of  potassium  perferrate  is  obtained  on 
addition  of  alkali.  The  sodium  salt  is  also  described. 
Analysis  of  the  hydrated  barium  salt  gave  the  formula 
BaFe05,7H20. 

The  decomposition  of  the  free  perferrie  acid  was 
also  investigated.  At  low  temperatures,  traces  of  a 
very  volatile,  unstable  anhydride,  probably  Fe04,  were 
isolated,  which  was  insoluble  in  water,  hut  soluble 
with  decomposition  in  dilute  acids.  The  properties 
are  compared  with  those  of  ruthenium  and  osmium 
tetroxides.  M.  Zvegintzov. 

Chlorides  and  chloro-salts  of  rhodium.  M. 
Deleting  (Bull.  Soc.  chim.  Belg.,  1927,  36,  108 — 
118), — Rhodium  trichloride  has  been  prepared  as  the 
anhydrous  salt  and  as  the  hydrate  RhC33,§H20.  The 
following  salts  have  been  prepared  and  analysed  : 
hexacblororhodiates  :  sodium,  Na^RhCiG,12H„0 ; 

potassium,  K3RhCl6,H20;  lithium,  Li3RhCl6,12HlO ; 
sodium  lithium,  NarsLir5RhCl6,12H20 ;  rubidium, 
Rb3RhCl6,H20 ;  ammonium,  (NH4)3RhCl0,H2O  ;  aquo- 
pentachlororhodiates :  potassium,  ammonium,  cais- 
ium,  rubidium,  M2Rh(H20)Cl5 ;  silver  hydroxypenta- 
ehlororhodiate,  Ag3Rh(OH)Ci6.  J.  S.  Carter. 

Determination  of  small  quantities  of  hydrogen 
in  nitrogen  as  hydrogen  chloride.  G.  Heyne. — 
See  B.,  1927,  217. 

Reagents  for  standardisation  of  acids.  K.  O. 
Schmitt  (Z.  anal.  Chem.,  1927,  70,  321— 340).— The 
loss  in  weight  of  analytical  samples  of  sodium  and 
potassium  hydrogen  carbonates  at  various  temper¬ 
atures  is  always  greater  than  the  theoretical.  The 
tests  of  Lunge  and  of  Sebelien  for  hydroxides  in 
presence  of  large  quantities  of  carbonates  being  found 
unsatisfactory,  a  new  method  of  examination,  based 
on  titration  'of  the  hydrogen  carbonate  and  of  the 
resulting  carbonate,  taking  into  account  the  loss  in 
weight,  was  employed;  in  this  way,  it  was  found 
that  sodium  carbonate,  prepared  by  ignition  of  the 
hydrogen  carbonate,  contains  both  oxide  and  hydr¬ 
oxide.  Potassium  hydrogen  carbonate  of  satisfactory 
purity  (99-98 — 100-00%)  may  be  obtained  by  recryst¬ 
allisation;  the  saturated  solution  must  be  cooled 
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rapidly,  with  energetic  stirring,  a  stream  of  carbon 
dioxide  being  continually  passed  through  the  mixture. 

S.  I.  Levy. 

Neutral  litmus  paper  as  indicator.  W.  Ekhard 
(Z.  Spiritusind.,  1927,  50,  70 — 71). — The  end-point, 
which  is  dependent  to  some  extent  on  the  colour 
sense  of  the  observer,  should  be  regarded  as  the  point 
at  which  the  colour  just  begins  to  alter.  Fresh  paper 
should  always  be  used.  At  the  neutral  point,  the 
paper  should  be  compared  with  a  control  moistened 
with  conductivity  water.  The  paper,  which  should 
be  kept  hermetically  enclosed  from  gases  and  pro¬ 
tected  from  direct  sunlight,  should  be  of  a  medium 
violet  colour  of  unvarying  intensity.  C.  Ran  ken. 

Reference  electrode  for  potentiometric 
titrations.  T.  R  Ball  (Ind.  Eng.  Chem.,  1927,  19, 
370).— As  a  substitute  for  a  calomel  electrode,  an 
asbestos  fibre  is  sealed  into  one  end  of  a  5  mm.  gauge 
glass  tube,  which  is  filled  with  3M-sulphuric  acid  as 
electrolyte  for  oxidation-reductions  in  acid  solution 
or  with  A-potassium  chloride  for  acidimetric  titrations. 
Connexion  to  the  potentiometer  is  made  by  a  platinum 
wire  inserted  in  the  electrode.  Satisfactory  results 
are  obtained  in  oxidation-reduction  and  in  pre¬ 
cipitation  determinations  (such  as  zinc  with  potass¬ 
ium  ferrocyanide  or  silver  with  sodium  sulphide),  but 
acidimetric  titrations  are  less  trustworthy. 

L.  M.  Clark. 

Application  of  the  electron  tube  to  potentio¬ 
metric  titrations.  J.  W.  Williams  and  T.  A. 
Whitenack  (J.  Physical  Chem.,  1927,  31,  519 — 
524).— An  apparatus  for  the  general  application  of 
the  electron  tube  (“  valve  ’’)  to  potentiometric  titr¬ 
ations  is  described.  Results  in  agreement  with  the 
usual  potentiometric  and  volumetric  titrations  were 
obtained  in  the  oxidation  of  ferrous  ammonium 
sulphate  by  potassium  dichromate,  in  the  reduction 
of  permanganate,  in  the  iodine-sodium  thiosulphate 
reaction,  and  in  the  neutralisation  of  acetic  acid  by 
potassium  hydroxide.  In  agreement  with  Kolthoff 
and  Furman  (“  Potentiometric  Titrations,”  1926, 
268),  the  potential  break  in  the  precipitation  of 
zinc  by  potassium  ferrocyanide  occurs  before  the 
volumetric  end-point  is  reached.  L.  S.  Theobald. 

Relation  of  titration  acidity  and  pa  values 
[especially  for  mixtures  of  weak  acids].  K.Taufel 
and  C.  Wagner  (Z.  angew.  Chem.,  1927,  40.  133 — 
141). — Curves  showing  the  variation  in  pa  during 
neutralisation  of  different  types  of  acids  and  mixtures 
thereof  are  given.  With  a  mixture  of  hydrochloric  and 
acetic  acids  for  which  the  curve  shows  two  discontinu¬ 
ities,  one  part  shows  the  relation  of  pa  to  the  concen¬ 
tration  of  free  hydrochloric  acid,  one  part  to  that  of 
free  alkali,  and  the  intermediate  curve  gives  the  rela¬ 
tion  of  pu  to  the  concentration  of  dissociated  and 
undissociated  acetic  acid  during  the  elimination  of 
hydrogen  ions.  Here  pa=— log  If + log  [A'] -log 
[if  A],  In  this  way,  the  curve  can  be  analysed  into 
its  component  curves,  and  the  principle  is  developed 
for  other  cases.  By  a  suitable  choice  of  indicators, 
one  acid  can  therefore  often  be  titrated  in  the 
presence  of  others.  In  some  cases,  e.g.,  the  deter¬ 
mination  of  hydrochloric  and  other  acids  in  gastric 
juice,  no  marked  discontinuity  occurs  in  the  curve, 


and  the  correct  value  of  pa  to  take  as  the  neutral¬ 
isation  point  can  then  be  fixed  only  by  blank  tests. 
If  the  acids  present  in  the  mixture  are  of  the  same 
order  of  dissociation,  e.g.,  lactic  acid  and  acetic  acid, 
the  components  are  neutralised  simultaneously  and 
indirect  methods  of  analysis  are  necessary,  or  the 
curves  may  be  analysed  mathematically.  With 
complicated  systems,  the  intermediate  part  of  the 
curve  may  approach  a  straight  line.  The  inclination 
of  this  line,  i.e.,  the  rate  of  change  in  pa  within  the 
limits  of  the  zone,  is  of  practical  importance  in  brew¬ 
ing  and  other  processes  involving  enzymes.  It  can 
be  determined  by  pairs  of  titrations  with  suitable 
indicators.  Other  cases  discussed  are  the  variations 
of  pu  in  soils  and  the  souring  of  wine.  0.  Irwin. 

Comparison  of  the  accuracy  of  the  titration  of 
halides  and  thiocyanates  by  Fajans’  method,  the 
usual  methods,  and  the  potentiometric  method. 
I.  M.  Kolthoff  and  L.  H.  van  Berk  (Z.  anal.  Chem., 
1927,  70,  369 — 394).— The  potentiometric  titration 
of  chloride,  bromide,  iodide,  and  thiocyanate  in  neutral 
solution  gives  results  within  0-02%  of  the  theoretical 
when  a  slight  deficiency  of  0-lAT-silver  nitrate  solution 
is  added  and  the  titration  finished  with  0-OlA-silver 
nitrate.  At  the  end-point,  the  solution  has  a  potential 
of  —0-08  volt  against  the  mercuric  sulphate-O-Silf- 
potassium  sulphate  electrode  in  the  case  of  chlorides, 
—  0-17  volt  in  the  case  of  bromides,  —0-22  volt  with 
iodides,  and  —  0T8  volt  with  thiocyanates.  In  acid 
solutions,  this  potential  is  more  negative  in  every 
case,  but  neutral  salts  have  no  effect.  From  numer¬ 
ous  potentiometric  titrations,  the  solubility  products 
of  the  various  silver  salts  have  been  calculated  as 
silver  chloride,  1-5  X  10~10 ;  silver  bromide  6-5xlQ~)S; 
silver  thiocyanate  1-2  xlO-12,  and  silver  iodide 
9  x  1017.  The  titration  of  chloride  or  bromide  by 
Mohr’s  method  gives  good  results  if  allowance  is 
made  for  the  amount  of  indicator  (potassium  chromate) 
added;  titration  of  iodide  or  thiocyanate  by  this 
method,  however,  gives  results  which  are  generally 
I — 2%  too  high.  Volhard’s  method  is  satisfactory 
for  bromide,  iodide,  and  thiocyanate  if  the  solution 
is  well  shaken  during  the  titration  of  the  excess  silver 
with  thiocyanate.  Titration  of  chloride  with  silver 
nitrate,  using  fluorescein  as  indicator,  and  of  bromide, 
iodide,  and  thiocyanate,  using  eosin  as  indicator 
(Fajans  and  Wolff,  A.,  1924,  ii,  776),  gives  excellent 
results  in  neutral  or  acetic  acid  solutions,  provided 
that  no  great  quantity  of  a  strong  electrolyte  is 
present.  A.  R.  Powell. 

Giinzburg's  reaction  for  free  hydrochloric 
acid.  P.  N,  van  Eck  (Pharm.  Weekblad,  1927,  64, 
304 — 307). — The  red  coloration  developed  when  a 
mixture  of  phloroglucinol  and  vanillin  is  brought  into 
contact  with  hydrochloric  acid  is  not  a  specific  test 
for  that  acid;  tho  same  coloration  is  given  by  most 
mineral  and  many  organic  acids,  and  by  various 
salts.  '  S.  I.  Levy. 

Separation  of  hydrochloric  from  hydrobromic 
and  hydriodic  acids.  G.  G.  Longinescu  and 
(Mlle.)  M.  N.  Badescu  (Bull.  Sci.  Acad.  Roumaine, 
1927, 10,  2— 4).— See  this  vol.,  124. 

Determination  of  perchlorate  in  Chile  saltpetre 
with  nitron.  A.  Vurtheim. — See  B.,  1927,  250. 
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Argentometric  determination  of  iodide  in 
presence  of  chloride  with  the  help  of  the 
absorption  indicators  of  Fajans.  I.  M.  Kolthofe 
(Z.  anal.  Chern.,  1927,  70,  395 — 397 ;  of.  Fajans  and 
Wolff,  A.,  1924,  ii,  776). — The  determination  of 
iodide  in  presence  of  chloride  by  Fajans’  method  is 
best  carried  out  in  presence  of  ammonium  carbonate, 
using  eosin  as  indicator ;  the  solution  becomes  dark 
violet  at  the  end-point.  The  results  for  iodide  are 
accurate  to  0-2 — 0-5%  in  the  presence  of  up  to 
40  times  the  weight  of  chloride,  but  bromides  interfere. 

A.  It.  Powell. 

Iodometric  analysis  of  peroxides.  C.  Wagner. 
-See  B.,  1927,  249. 

Coalescence  of  an  unfilterahle  precipitate  of 
barium  sulphate.  H.  M.  Trimble  (J.  Physical 
Chem.,  1927,  31,  601 — 606). — The  solution  pressure 
of  barium  sulphate  at  approximately  100°  ceases  to 
be  a  function  of  particle  size  for  particles  larger  than 
2  (i  in  diameter.  The  coalescence  of  barium  sulphate 
precipitates  on  digestion  cannot  be  adequately  ex¬ 
plained  as  a  growth  of  large  from  smaller  particles,  for 
long  digestion  at  higher  temperatures  fails  to  bring 
this  about  in  the  case  of  particles  of  diameter  greater 
than  2  p.,  and  the  growth  of  large  crystals  themselves 
after  digestion  is  inappreciable.  Aggregates  arc  formed 
by  digestion  without  stirring,  but  not  by  digestion 
with  stirring,  in  which  case  all  the  crystals  present 
grow  at  the  expense  of  any  material  separating  from 
solution.  The  coalescence  of  precipitates  is  better 
explained  by  aggregation  of  particles  followed  by  the 
cementation  of  individual  particles  in  the  aggregates 
by  means  of  barium  sulphate  deposited,  either  from 
the  still  supersaturated  solution  or  from  the  solution 
of  particles  of  diameter  less  than  2  p. 

L.  S.  Theobald. 

Volumetric  determination  of  sulphate  in 
drinking  water.  A.  Bahrdt. — See  B.,  1927,  238. 

Preservation  of  standard  solutions  of  sodium 
thiosulphate.  I.  Yoshida  (J.  Chem.  Soc,  Japan, 
1927,  48,  26 — 27). — The  alteration  of  0-lW-sodium 
thiosulphate  solution  is  only  1%  after  10  months, 
with  frequent  exposure  to  air.  For  preservation, 
0-0oif-borax,  O-lW-disodium  hydrogen  phosphate, 
or  carbon  disulphide  may  be  employed.  Specially 
pure  sodium  thiosulphate  and  special  distilled  water 
need  not  be  used.  K.  Kashima. 

Application  of  mixtures  of  ammonium  halide 
and  sulphate  in  quantitative  analysis.  L.  Moser 
and  W.  Maxymowicz  (Ber.,  1927, 60,  [B],  646—649),— 
All  salts  of  the  alkali  and  alkaline-earth  metals,  of 
manganese,  zinc,  cadmium,  lead,  or  (less  advantage¬ 
ously)  of  cobalt  and  nickel  which  contain  anions 
decomposable  by  hot  halogen  acids  or  sulphuric  acid 
are  quantitatively  converted  into  sulphates  when 
heated  with  a  mixture  of  ammonium  sulphate  and 
ammonium  halide.  The  effect  can  frequently  be 
produced  with  ammonium  sulphate  alone,  but  much 
more  slowly.  The  favourable  action  of  the  ammon¬ 
ium  halide  depends  on  the  intermediate  production 
of  metallic  halide  which  reacts  with  sulphur  trioxide 
ormed  from  the  sulphate.  The  substance  under 
investigation  (0-1 — 0-4  g.)  and  1 — 2  g.  of  a  mixture 
ammonium  sulphate  and  ammonium  chloride  (1:3 


by  weight)  is  gently  heated  in  a  porcelain  or  silica 
crucible  so  that  slow  but  recognisable  volatilisation 
of  the  ammonium  salts  occurs,  and  the  operation  is 
repeated  until  the  weight  of  the  residue  remains 
constant.  The  proportion  by  weight  of  ammonium 
bromide  or  iodide  to  sulphate  must  not  exceed  1  and 
0-75,  respectively.  BE.  Wren. 

Determination  of  traces  of  nitrogen  peroxide 
in  air.  E.  Kohn-Abrest. — See  B,,  1927,  251. 

Gasometric  determination  of  nitric  oxide, 
with  special  reference  to  absorption  by  ferrous 
chloride.  V.  N.  Morris  (J.  Amer.  Chem.  Soc.,  1927, 
49,  979 — 985). — A  simple  gas  burette  is  described  in 
which  the  absorbing  liquid  is  allowed  to  drop  into 
the  gas,  a  fresh  surface  of  the  liquid  thus  continually 
being  exposed.  The  apparatus  is  successfully  applied 
to  the  determination  of  nitric  oxide,  the  most  suitable 
absorbing  agent  being  concentrated  ferrous  chloride 
solution.  S.  K.  Tweedy. 

Determination  of  phosphorus  pentoxide  as 
magnesium  ammonium  phosphate.  W.  M. 
McNabb  (J.  Amer.  Chem.  Soc.,  1927, 49,  891 — 896). — 
The  determination  is  carried  out  by  a  combination  of 
the  methods  of  Schmitz  (A.,  1925,  ii,  67)  and  Brook- 
man  (Repert.  anal.  Chem.,  1882,  2,  297).  The  phos¬ 
phate  is  precipitated  (preferably,  for  accurate  results, 
from  monopotassium  hydrogen  phosphate  solution) 
as  magnesium  ammonium  phosphate,  which  is  trans¬ 
ferred  to  a  tared  crucible;  particles  clinging  to  the 
sides  of  the  beaker  are  dissolved  in  warm  dilute  nitric 
acid  and  the  solution  added  to  the  crucible.  After 
rendering  alkaline  with  ammonia  (to  prevent  volatilis¬ 
ation  of  phosphorus  pentoxide)  the  contents  of  the 
crucible  are  evaporated  and  ignited  to  constant  weight. 

S.  K.  Tweedy. 

Electrometric  study  of  the  precipitation  of 
phosphates.  H.  T.  S.  Britton  (J.C.S.,  1927, 
614 — 630). — The  dissociation  constants  if, =0-94  x 
10~2,  A2=  1-4  X 10'7,  and  K3— 2-7  xlO"12  satisfy  the 
hydrogen  electrode  titration  curve  of  phosphoric  acid 
by  sodium  hydroxide.  The  alkaline-earth  hydroxides 
when  added  to  phosphoric  acid  solution  give  rise  to 
supersaturated  solutions  from  which  the  mono¬ 
hydrogen  phosphate  separates  only  gradually,  and  on 
addition  of  more  alkaline  earth  becomes  converted 
into  the  normal  phosphate.  With  lime-water,  further 
addition  over  two  equivalents  actually  causes  an 
increase  in  the  hydrogen-ion  concentration,  since  the 
calcium  hydroxide  decomposes  the  supersaturated 
solution  of  dicalcium  phosphate,  precipitating  both 
di-  and  tri-calcium  phosphates.  The  presence  of 
sucrose  prevents  this  anomalous  increase.  Calcul¬ 
ations  from  Bassett’s  data  on  the  system  Ca0-P205- 
H?0  at  25°  show  that  calcium  phosphate  is  not  pre¬ 
cipitated  from  solutions  more  acid  than  pa  5-5. 
Hydrogen  electrode  titrations  with  trisodium  phos¬ 
phate  of  salt  solutions  of  zirconium,  thorium,  alumin¬ 
ium,  beryllium,  chromium,  zinc,  manganese,  magnes¬ 
ium,  and  calcium  show  that  in  all  cases  except  the 
last  two,  basic  salts  are  formed.  The  redissolution  of 
the  aluminium  phosphate  in  excess  of  the  precipitant 
is  due  to  the  formation  of  sodium  aluminate,  the 
necessary  alkali  being  supplied  by  the  hydrolysis  of 
the  trisodium  phosphate.  The  possibility  of  the 
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phosphato  separation  is  due  to  the  fact  that  in  a 
solution  buffered  at  pa  5  (by  acetic  acid  and  sodium 
acetate)  the  phosphates  and,  in  presence  of  a  de¬ 
ficiency  of  phosphoric  acid,  the  hydroxides,  only  of 
aluminium,  chromium,  and  iron  can  be  precipitated. 
The  importance  of  pR  data  with  reference  to  phosphate 
soil  fertilisers  is  discussed.  S.  J.  Greoo. 

Titration  of  hypophosphoric  acid  and  its  salts 
by  means  of  permanganate.  ]D,  Koszegi  (Z. 
anal.  Chem.,  1927,  70,  347—349;  cf.  A.,  1926,  702; 
Kolthoff,  ibid.,  1018).— The  examples  of  unsatis¬ 
factory  agreement  in  the  author’s  earlier  paper  cited 
by  Kolthoff  arc  duo  to  typographical  errors,  and  not 
to  any  want  of  accuracy  in  the  method.  S.  I.  Levy. 

Paper  strips  for  the  Gutzeit  determination  of 
arsenic.  E.  L.  Green  (Ind.  Eng.  Chem.,  1927, 19, 
424). — It  is  important  that  papers  to  be  used  in  the 
Gutzeit  test  for  arsenic  approximate  closely  to  a 
standard  size.  A  device  for  use  with  a  print  trim¬ 
ming  machino  is  described  whereby  such  approxim¬ 
ation  can  bo  attained.  L.  M.  Clark. 

Micro-determination  of  carbon.  Applications. 
M.  Niclotjx  (Compt.  rend.,  1927,  184,  890 — 892). — 
Sulphuric  acid  is  added  to  a  mixture  of  a  solution  of 
the  substance  to  be  analysed  with  potassium  di¬ 
chromate,  silver  chromate,  and  sodium  sulphate  con¬ 
tained  in  an  evacuated  vessel.  On  warming,  carbon 
dioxide  is  evolved  and  is  absorbed  in  potassium 
hydroxide  solution  and  determined  by  titration.  A 
degree  of  accuracy  of  0-003  mg.  has  been  obtained 
using  solutions  containing  2-0 — 2-5  mg.  of  a  number 
of  organic  compounds.  Quinolinesulphonic  acid  alone 
resists  complete  oxidation.  The  method  is  useful  in 
biochemical  work.  J.  Grant. 

Rapid  determination  of  silicon  in  steel  and 
iron.  J.  Verfurth. — See  B.,  1927,  255. 

Determination  of  excess  of  alkali  in  hypo¬ 
chlorite  solutions.  A.  Wachter  (J.  Artier.  Chem. 
Soc.,  1927,  49,  791 — 792). — An  aqueous  suspension 
of  nickclous  hydroxide  (6  g. /litre)  is  added  to  the 
solution :  2Ni(OH)a+ NaClO-f  H,0— NaCl+ 2Ni(OH)3. 
The  mixture  is  heated  and  filtered,  the  filtrate  being 
titrated  with  acid  as  usual.  The  method  is  inapplic¬ 
able  in  presence  of  ammonium  salts  and  also  when 
the  alkali  is  calcium  hydroxido.  S.  K.  Tweedy. 

Specific  reagent  for  sodium.  I.  M.  Kolthoff 
(Z.  anal.  Chem.,  1927,  70,  397 — 400). — Zinc  uranyl 
acetate  gives  a  yellow,  crystalline  precipitate  of  the 
compound  (II02)3ZnNa((IH3-C0,)9,9H,0  with  neutral 
solutions  of  sodium  salts  containing  more  than  50  mg. 
of  sodium  per  litre.  Acid  solutions  are  preferably 
neutralised  with  zinc  oxide  before  applying  the  test. 
The  reagent  is  prepared  by  dissolving  10  g.  of  uranyl 
acetate  and  30  g.  of  zinc  acetate  in  100  e.c.  of  water 
and  adding  9  g.  of  33%  acetic  acid.  For  the  detection 
of  traces  of  sodium  in  potassium  salts,  2  c.c.  of  a  1% 
solution  of  the  salt  arc  mixed  with  2  c.c.  of  the  reagent 
and  2  e.e.  of  absolute  alcohol ;  in  the  presence  of 
sodium,  a  precipitate  appears  within  15  min. 

A.  E.  Powell. 

Determination  of  calcium  in  aluminium  alloys 
P.  G.  Ward.— Sec  B.,  1927,  282. 


Schlagdenhaufen’s  reaction  [for  magnesium], 
A.  BLamy. —  See  B.,  1927,  217. 

New  reactions  of  zinc,  copper,  and  cadmium. 
E.  Montequi  (Anal.  Fis.  Quim.,  1927,  25,  52—76).— 
The  reactions  of  salts  of  copper,  zinc,  and  cadmium 
with  alkali  mercurithioeyanates  are  described.  Photo¬ 
micrographs  arc  given  of  the  complex  copper  zinc 
and  cadmium  zinc  mercurithioeyanates  formed.  The 
theory  of  the  reactions  is  discussed. 

G.  W.  Eobinson. 

Determination  and  separation  of  copper  by 
means  of  8-hy  droxyquinoline .  E.  Berg  (Z. 
anal.  Chem.,  1927,  70,  341—347 ;  cf.  J.  pr.  Chem., 
1927,  115,  178). — Copper  is  precipitated  quantit¬ 
atively  from  a  solution  containing  5  g.  of  sodium 
acetate  in  100  c.c.  of  10%  acetic  acid  by  addition  of 
a  2%  alcoholic  solution  of  8-hydxoxyquinoline ;  the 
results  using  a  solution  containing  about  5  g.  of 
sodium  tartrate  and  20  c.c,  of  2Ar-sodium  hydroxido 
per  100  c.c.  (total)  are  also  satisfactory.  As  the 
precipitate  may  be  filtered,  washed,  and  dissolved  in 
dilute  acids,  and  the  copper  determined  quantitatively 
by  the  iodide  method,  the  reagent  permits  of  exact 
determination  of  copper  in  presence  of  ferric  iron, 
bismuth,  tin,  arsenic,  and  antimony,  which  arc  not 
easily  precipitated  in  the  alkaline  tartrate  solution, 
and  of  zinc,  which  is  precipitated  with  the  copper, 
but  does  not  interfere  with  the  iodide  titration. 

S.  I.  Levy. 

Separation  of  copper  and  mercury.  J.  Krauss 
(Z.  angew.  Chem.,  1927,  40,  354— 355).— The  usual 
methods  of  separating  copper  and  mercury  are 
criticised,  and  a  new  method,  based  on  that  of  Rivet, 
and  depending  on  the  precipitation  of  the  copper  as 
cuprous  thiocyanate,  is  described.  The  solution 
(200  c.c.),  containing  approximately  0-15  g.  each  of 
the  two  metals,  is  treated  with  50  c.c.  of  a  solution 
of  53-5  g.  of  ammonium  chloride  and  3  g.  of  hydroxyl- 
amine  sulphate  per  litre,  and  heated  to  boiling.  The 
copper,  now  in  the  cuprous  condition,  is  precipitated 
with  30  c.c.  of  0-1  2v -ammonium  thiocyanate.^  the 
solution  allowed  to  cool  with  stirring,  the  precipitate 
collected,  and  dried  at  105 — 110°.  The  filtrate  con¬ 
taining  the  mercury  is  acidified  with  25  c.c.  of  hydro¬ 
chloric  acid,  d  1-126  (25%),  and  mixed  with  10  c.c. 
of  a  solution  containing  o  c.c.  of  bromine  in  50  c.c. 
of  sodium  hydroxide  solution  (d  1-18S — 1-172).  After 
removing  the  excess  of  bromine,  the  mercury  is  pre¬ 
cipitated  from  the  warm  solution  (50 — 70°)  by  passing 
in  hydrogen  sulphide.  E.  Holmes. 

Determination  and  separation  of  rare  metals. 
VIII.  Determination  of  thallium  as  thallous 
chromate.  L.  Moser  and  A.  Brukl  (Monatsh., 
1926,  47,  709 — 725). — Thallium  is  best  determined 
after  reduction  to  a  thallous  salt  by  the  following 
method  (cf.  Mach  and  Lepper,  B.,  1926,  390).  The 
boiling  ammoniacal  solution  is  treated  with  2%  by 
weight  of  solid  potassium  chromate  and  kept  for 
12  hrs.  The  precipitate  of  thallous  chromate  is 
filtered  on  an  asbestos  mat,  washed  with  1%  potass¬ 
ium  chromate  solution,  then  with  50%  aqueous 
alcohol,  and  dried  at  120°.  A  quantitative  separation 
of  lead  and  thallous  salts  may  be  effected  by  treating 
the  acid  solution  with  20  c.c.  of  33%  sulphosalicylie 
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acid  solution  and  excess  of  ammonium  phosphate. 
After  making  alkaline  with  ammonia,  the  lead  phos¬ 
phate  is  collected  and  thaEium  determined  as  above  in 
the  filtrate.  Manganous  salts  may  be  removed  in 
the  same  way.  In  presence  of  sulphosalicylie  acid, 
thallium  may  be  precipitated  from  faintly  alkaline 
solutions  containing  aluminium,  ferric,  or  chromic 
salts.  Thallium  is  separated  from  zinc,  cadmium, 
nickel,  or  cobalt  by  precipitation  as  the  chromate 
from  solutions  rendered  strongly  alkaline  with 
ammonia.  From  the  filtrate,  zinc  is  best  recovered 
as  the  phosphate,  cadmium  as  the  sulphide,  nickel 
by  means  of  dimethylglyoxime,  and  cobalt  as  hydr¬ 
oxide,  In  presence  of  silver,  mercury,  or  copper, 
thallium  is  precipitated  from  a  faintly  alkaline  solution 
containing  potassium  cyanide  or,  in  the  case  of  the 
first  two,  sodium  thiosulphate.  The  filtrate  is  boiled 
with  an  excess  of  sodium  thiosulphate,  when  silver, 
mercury,  or  copper  sulphide  separates.  Bismuth  in 
0-1%  solution  is  separated  from  thallium  by  pre¬ 
cipitation  as  the  phosphate,  BiP04,  thallium  being 
determined  in  the  filtrate.  The  separation  of  arsenic 
and  thallium  has  been  previously  described  (loc.  cit.), 
and  the  method  is  also  apphcable  to  antimony- 
thallium  mixtures.  Stannic  salts  may  be  removed 
by  precipitation  as  oxide  from  a  boiling,  neutral 
0-1 — 0*2%  solution.  Double  precipitation  is  neces¬ 
sary  in  presence  of  large  quantities  of  tin.  Quadri¬ 
valent  selenium  does  not  interfere  with  the  precipit¬ 
ation  of  thallium  chromate  from  ammoniacal  solutions. 

H.  E.  F.  Notton. 

Colorimetric  determination  of  iron.  A. 
Sagaidatchni  and  M,  Ravitch  (J.  Russ.  Phys. 
Chem.  Soc,  1926,  58,  1018— 1022).— Methods  for  the 
determination  of  small  quantities  of  iron  in  presence 
of  other  ions  are  summarised.  The  depth  of  the 
violet  colour  obtained  by  the  addition  of  salicylic 
acid  to  slightly  acid  (0-01Ar),  very  dilute  (<0-3%) 
solutions  of  ferric  iron  depends  on  the  concentration 
of  the  ferric  ion,  which  can  be  determined  to  within 
2%.  The  solutions  are  compared  with  a  standard 
the  details  of  preparation  of  which  are  given. 

The  method  can  be  used  in  presence  of  cations  of  the 
first  three  groups,  sulphate,  chloride,  nitrate,  acetate, 
moderate  amounts  of  phosphate,  and  small  quantities 
of  organic  matter.  Free  alkali  or  organic  polybasic 
acids  destroy  the  colour.  M.  Zvegintzov. 

Precipitation  of  zirconium  with  picric  acid. 

M,  Speter.— See  B.,  1927,  255. 

Delicate  colour  test  for  antimony  and  tungsten. 

E.  Eegriwe  (Z.  anal.  Chcm.,  1927,  70,  400—403). — 
Addition  of  a  solution  of  antimony  pentachloride  in 
hydrochloric  acid  to  a  solution  of  a  dye  of  the  xanthone 
group  produces  a  violet  to  blue  fluorescence  in  tho 
previously  red  solution.  The  metal  is  separated  as 
m  the  usual  course  of  group  analysis  and  the  chloride 
solution  oxidised  to  the  quinquevalent  state  by  boil- 
mg  with  sodium  nitrite ;  a  few  drops  of  the  solution 
added  to  5  c.c.  of  a  0-05%  solution  of  tetraethyl- 
raodamine  produce  a  blue  to  violet  colour  in  trans¬ 
mitted  light  if  only  0-005  mg.  of  antimony  is  present, 
uarge  quantities  of  stannic  chloride  and  relatively 
small  amounts  of  iron  do  not  interfere.  Similar 
reactions  are  given  by  solutions  containing  0-01  mg. 


of  molybdenum,  0-007  mg.  of  bismuth,  0-015  mg.  of 
thallium  (as  T1013),  or  0-0012  mg.  of  gold.  Mercuric 
chloride  also  gives  the  coloration  in  a  concentration 
of  1  mg.  of  mercury  per  c.c.  To  test  for  tungsten  in 
a  solution  free  from  any  of  the  above-named  metals, 
hydrochloric  acid  is  added  so  as  to  obtain  a  colloidal 
solution  of  tungstic  acid.  One  drop  of  this  solution 
containing  only  0-005  mg.  of  tungsten  will  produce  a 
perceptible  violet  tint  with  5  c.c.  of  the  reagent. 

A.  R.  Powell. 

Grating-spectrometer  (wave-length  spectro¬ 
meter)  of  Loewe  and  Schumm  for  the  spectro- 
chemical  investigation  of  natural  pigments.  O. 
Schumm  (Z.  physiol.  Chem.,  1927,  164,  58 — 60). — 
Art  apparatus  is  described  which  gives  a  spectrum 
of  which  the  red  is  much  broader,  and  the  blue  and 
violet  are  much  narrower,  than  in  the  prism  spectrum . 
Absorption  phenomena  in  the  blue  and  violet  are 
therefore  clearer  and  more  defined.  A.  Wormall. 

niuminator  for  use  in  metallographic  micro¬ 
scopy.  L.  E.  Jewell  (J.  Opt.  Soc.  Amer.,  1927, 
14,  159 — 167). — A  modification  is  described  of 
George’s  method  (Trans.  Amer.  Soc.  Steel  Treating, 
1923)  of  securing,  with  medium  and  high  powers,  in 
the  photomicrography  of  opaque  objects,  an  approach 
to  the  relief  effects  ordinarily  obtained  with  oblique 
illumination  at  low  magnifications.  L.  F.  Gilbert. 

Graphic  correction  for  the  exposed  thread  for 
readings  of  mercury-in-glass  thermometers.  E. 
Berl  and  A.  Kullmann  (Ber.,  1927,  60,  [A],  815— 
817). — An  arrangement  is  made  whereby  the  correction 
can  be  ascertained  graphically  from  the  number  of 
degrees  in  the  exposed  thread  and  the  difference 
between  the  recorded  temperature  and  the  mean 
temperature  of  the  exposed  thread.  H.  Wren. 

Determination  of  m.  p.  E.  Berl  and  A.  Kull¬ 
mann  (Ber.,  1927,  60,  [2?],  811 — 814). — The  m.  p.  of 
a  substance  as  observed  in  Thiele’s  apparatus  depends 
on  the  position  of  the  burner,  thermometer,  and 
capillary  tube.  These  difficulties  are  avoided  by  the 
use  of  a  cylindrical  metal  block  in  which  two  holes 
are  bored  for  thermometers  and  two  for  capillary 
tubes.  The  block  is  heated  by  a  small  burner.  The 
ends  of  the  capillary  tubes  are  visible  through  a 
tunnel  drilled  through  the  block;  tho  ends  of  the 
tunnel  can  be  covered  with  a  strip  of  mica. 

H.  Wren. 

Apparatus  for  determining  the  softening  point 
of  paraffin  and  other  waxes,  pitches,  etc.  H. 
Herbst. — See  B.,  1927,  244. 

Glass  water  still.  G.  G.  Kretckmar  (J.  Opt. 
Soc.  Amer.,  1927, 14,  187 — 189). — A  simple  apparatus 
capable  of  distilling  700  c.c.  of  water  per  hr.  is 
described.  The  heater  is  a  600-watt  nickel-chromium 
ware  element.  The  efficiency  is  about  85%. 

L .  E.  Gilbert. 

Laboratory  fractionating  columns.  J.  B.  Hill 
and  S.  W.  Ferris  (Ind.  Eng.  Chem.,  1927,  19,  379— 
382). — The  efficiency  of  various  types  of  fractionating 
column  is  investigated,  comparison  being  established 
in  such  manner  that  the  ability  to  produce  contact 
between  refluxing  liquid  and  distilling  vapour  is  the 
factor  influencing  efficiency.  The  columns  are  therm- 
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ally  insulated,  the  vapour  is  distilled  at  a  constant 
rate  while  a  constant,  controlled  amount  of  reflux  is 
fed  back  at  the  top  of  the  column,  a  portion  of  the 
issuing  vapour  being  removed  for  analysis.  Of  the 
long  type  of  column,  the  Snyder  floating-ball  column 
is  most  efficient  over  a  wide  range  of  distillation  rate ; 
columns  packed  with  glass  tube  or  rod,  iron  chain,  or 
Lessing  rings  show  approximately  equal  efficiencies, 
whilst  the  Young  rod  and  disc  fractionator,  except 
at  low  distillation  rates,  is  the  least  efficient  apparatus 
examined.  Using  a  similar  method,  short  columns  of 
types  in  general  service  are  found  to  depend  largely 
on  fractional  condensation  in  the  column,  and  not  to 
the  production  of  intimate  contact  between  ascending 
vapour  and  descending  condensate.  L.  M.  Clark. 

Adapter.  G.  N.  Quam  (Ind.  Eng.  Chem.,  1927, 
19,  425). — An  adapter  for  use  in  alcohol  distillation 
has  a  drying  tubo  scaled  on  to  the  side  and  fits  into 
the  stopper  of  the  receiving  vessel,  which  can  therefore 
bo  changed  with  minimum  exposure  of  the  anhydrous 
distillate.  L.  M.  Clark. 

Distillation  flasks.  A.  MOller  (Z.  angew. 
Chem.  [Chem.  App.  u.  Maschinenw.],  1927,  40,  19). — 
Entrainment  of  liquid  particles  is  prevented  by 
extending  the  side  tube  slightly  into  the  neck  of  the 
flask,  the  end  of  the  extension  being  drawn  out  and 
bent  downwards.  The  flask  may  have  two  necks, 
one  carrying  the  side  tube.  Eor  vacuum  distillation, 
the  side  tube  is  widened  to  avoid  any  constriction. 

C.  Irwin. 

Kjeldahl  digestion  apparatus.  E.  G.  Hastings, 
E.  B.  Ered,  and  W.  H.  Peterson  (Ind.  Eng.  Chem., 
1927,  19,  397).— A  wide,  horizontal  lead  fume  pipe 
has  a  series  of  side  tubes  which  carry  adjustable  lead 
stoppers,  on  to  which  is  fitted  the  battery  of  Kjeldahl 
distillation  flasks.  Fumes  from  the  digestion  are 
carried  away  by  the  current  of  air  produced  by  a 
leaden  water  injector  in  the  fume  pipe.  No  hood  or 
suction  fan  is  required.  The  apparatus  is  economical 
in  the  amount  of  acid  used,  and  the  time  of  digestion 
is  less  than  that  required  in  the  usual  hood  method. 

L.  M.  Clark. 

Laboratory  stirring  apparatus.  A.  Muller 
(Z.  angew.  Chem.  [Chem.  App.  u.  Maschinenw.], 
1927,  40,  18). — The  cover  of  the  vessel  has  five,  equal 

Sound-glass  connexions  which  serve  for  a  thistle 
nnel,  the  gas  outlet,  a  thermometer,  a  Soxhlet  con¬ 
denser,  and  the  stirrer.  The  latter  is  designed  with  a 
liquid  seal  to  render  it  gas-tight.  C.  Irwin. 

Pipette.  A.  Muller  (Z.  angew,  Chem.  [Chem. 
App.  u.  Maschinenw.],  1927,  40,  18). — At  the  upper 
end  of  the  pipette  is  a  bulb  closed  by  a  ground-glass 
stopper  connected  to  a  cock,  a  right-angle  bend,  and 
an  expansion  filled  with  a  suitable  absorbent.  The 
latter  is  closed  by  a  mouth-piece.  One  such  attach¬ 
ment  serves  for  a  range  of  pipettes.  C.  Irwin. 

Apparatus  for  extraction  by  dialysis.  P.  W. 
Danckwortt  and  E.  Pfau  (Arch.  Pharm.,  1927,  265, 
G5 — 68). — It  is  convenient  to  use  dialysis  for  separ- 
ating,  e.g.,  soluble  toxic  compounds  from  such  colloidal 
material  as  stomach  contents.  An  apparatus  for  this 
purpose,  in  which  the  volume  of  solvent  used  is 
relatively  small,  is  described  and  figured.  The  extrac¬ 


tion  is  based  on  the  Soxhlet  principle.  The  collodion 
bag  to  contain  the  colloidal  material  is  of  any  capacity 
up  to  about  2  litres,  and  is  suspended  in  a  specially 
constructed  glass  vessel,  capable  of  being  evacuated. 

W.  A.  Silvester. 

Apparatus  for  measuring  the  turbidity  of 
opalescent  glass.  W.  Ewald. — See  B.,  1927,  252. 

Gauge  for  measurement  of  high  vacua.  It.  E. 
Burk  (J.  Physical  Chem.,  1927,  31,  591 — 595). — A 
gauge  combining  the  principles  of  the  ordinary 
manometer,  the  McLeod  gauge,  and  the  quartz  fibre 
manometer  is  described.  The  gauge  can  be  easily 
made  from  pyrex  glass,  and  can  be  baked  out  and 
calibrated  in  situ  without  a  previous  knowledge  of 
its  dimensions.  Pressures  from  several  decimetres 
to  lxlCL7  mm.  of  mercury  can  be  measured.  A 
2-way  stop-cock  of  large  bore  which  greatly  accelerates 
evacuation  is  also  described.  L.  S.  Theobald. 

Apparatus  for  circulating  gases.  H.  N. 
Stephens  (Ind.  Eng.  Chem.,  1927, 19,  425). — A  circul¬ 
ating  capacity  of  25 — 30  litres  per  hr.  can  be  attained 
by  the  use  of  two  500  c.c.  levelling  bulbs  and  two 
reversed  mercury  traps.  Mercury  is  raised  into  one 
of  the  bulbs  by  an  aspirator  and  on  admission  of  air 
through  an  automatic  control  falls  into  the  second 
bulb.  On  the  compression  stroke,  gas  passes  through 
one  air  trap  and  into  the  reaction  chamber,  and  on 
the  expansion  stroke  it  flows  back  through  the  second 
air  trap  into  the  higher  levelling  bulb. 

L.  M.  Clark. 

Vacuum  oven  and  thermoregulator.  D.  H. 
Brauns  (J.  Amor.  Chem.  Soc.,  1927,  49,  985 — 986).— 
The  oven  consists  of  a  long,  wide  pyrex  tube,  sealed 
at  one  end  and  flanged  at  the  other  in  such  a  way 
that  a  tubulated  desiccator  lid  can  be  fitted. 

The  initial  adjustment  of  the  mercury  in  a  thermo- 
regulator  is  facilitated  by  a  reservoir  sealed  on  to 
the  stem  of  the  regulator  and  communicating  with 
the  latter  through  a  plug  or  stop-cock.  The  stem 
and  capillary  of  the  regulator  are  filled  with  mercury 
and  the  reservoir  is  attached  to  a  water-pump.  By 
manipulating  the  stop-cock,  the  mercury  can  readily 
be  adjusted  to  any  desired  height  within  the  capillary. 

S.  K.  Tweedy. 

Anhydrous  barium  perchlorate  and  mixed 
alkaline-earth  perchlorates  as  dehydrating 
reagents.  G.  F.  Smith  (Ind.  Eng.  Chem.,  1927,  19, 
411 — 414). — Barium  perchlorate  trihydrate  on  de¬ 
hydration  in  a  vacuum  at  100 — 140°  gives  the 
anhydrous  salt  without  fusion,  and  this  equals  sulphuric 
acid  in  drying  efficiency.  A  mixture  of  barium  per¬ 
chlorate  with  up  to  35%  of  magnesium  perchlorate 
(A.,  1922,  ii,  850)  can  be  dehydrated  at  250°  and 
102  mm.  pressure  without  fusing;  the  granules  of 
such  a  mixture  containing  26-5%  of  magnesium  per¬ 
chlorate  in  a  drying  column  15  cm.  long  and  2-5  cm. 
in  diameter  allow  only  0-001  g.  of  water  to  remain 
unabsorbed  when  air  60%  saturated  with  moisture 
is  passed  through  for  5-5  hrs.  at  the  rate  of  53  litres 
per  hr.  L.  M.  Clark. 

Apparatus  for  removing  the  supernatant 
liquid  from  centrifuged  precipitates.  W.  Krane 
(Z.  physiol.  Chem.,  1927, 164,  50—51). 
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Griineisen's  criteria  for  the  capillary  viscosi¬ 
meter.  N.  E.  Dorsey  (J.  Opt.  Soc.  Amer.,  1927, 
14,  45 — 53). — -The  manner  of  derivation  of  Griineisen’s 
criteria  for  use  in  designing  capillary  viscosimeters 
(Wiss.  Abhandl.  Physikal.  Tech.  Reichsanst.,  1904, 
4,  151)  is  unsatisfactory  and  the  criteria  themselves 
are  erroneous.  Other  criteria,  in  accordance  with 
Bond’s  observations  (Proc.  Physical  Soc.,  1921,  33, 
225 ;  1922,  34,  139),  are  formulated. 

L.  F.  Gilbert. 

Laboratory  emulsifier.  R.  C.  Smith  (Rev. 
gen.  Colloid.,  1927,  5,  412 — 414). — The  apparatus 
consists  of  a  vertical  revolving  axis  to  the  end  of 
which  is  fixed  a  brass  tube  with  an  orifice  above  the 
two  end  discs  situated  one  above  the  other  and  joined 
by  four  curved  blades  covered  with  brass  gauze.  The 
liquid  to  be  dispersed  enters  at  the  orifice  and  is 
passed  through  the  gauze  into  the  dispersion  medium. 
When  the  dispersed  phase  is  denser  than  the  disper¬ 
sion  medium,  the  apparatus  is  reversed,  the  orifice 
is  covered  with  gauze,  and  the  two  discs  are  made  of 
equal  diameter  so  that  the  liquid  is  sucked  in  by  the 
revolving  blades  and  passed  out  of  the  orifice.  A 
band  of  brass  on  the  side  and  bottom  of  the  con¬ 
taining  test-tube  has  the  effect  of  keeping  the  denser 
liquid  to  the  centre  of  the  tube.  The  apparatus  may 
bo  readily  adapted  for  continuous  emulsification. 

D.  G.  Hewer. 


Modification  of  Mohr's  pinch-cock  for 
burettes.  L.  Mosends  (Z.  anal.  Chcm.,  1927,  70, 
404 — 405). — The  ordinary  Mohr  pinch- cock  is  provided 
with  an  adjustable  screw  so  that  the  arms  may  be 
kept  sufficiently  apart  to  permit  the  liquid  to  flow 
from  the  burette  drop  by  drop.  A  titration  is  started 
in  this  manner,  then  the  cock  is  opened  full  to  allow 
a  steady  stream  of  solution  to  run  out,  and  finally, 
by  releasing  the  cock  again,  the  titration  is  finished 
by  drops.  A  note  by  W.  Fresenius  (ibid.,  405) 
states  that  this  modification  has  been  in  use  in  his 
laboratory  for  50  yrs.,  but  has  not  previously  been 
published.  A.  R.  Powell. 

Mercury  and  ammonia  vapour  an  explosion 
hazard.  C.  Van  Brunt  (Science,  1927,  65,  63 — 64). 
— The  circumstances  of  an  accidental  explosion 
indicate  the  possibility  of  the  formation,  during 
10  yrs.  at  the  ordinary  temperature,  of  a  mereuri- 
ammonium  oxide  from  mercury  in  the  safety-valve 
of  a  carboy  containing  concentrated  ammonia  solution. 

Chemical  Abstracts. 

Interchangeable  laboratory  furniture.  A.  H. 
White  (Lnd.  Eng.  Chem.,  1927,  19,  404 — 405). — 
Standardised  benches,  balance  cases,  and  apparatus 
cupboards  are  described.  Benches  are  separate  from 
the  standardised  plumbing  arrangements  for  water, 
gas,  or  fume  hoods  and  are  removed  bodily  when  the 
latter  need  attention.  L.  M.  Clark. 


Mineralogical  Chemistry. 


Measurements  of  the  amount  of  ozone  in  the 
earth's  atmosphere  and  its  relation  to  other 
geophysical  conditions.  II.  G.  M.  B.  Dobson, 
D.  N.  Harrison,  and  J.  Lawrence  (Proc.  Roy.  Soc., 
1927,  A,  114,  521—541 ;  cf.  A„  1926,  493).— Simul¬ 
taneous  measurements  of  the  amount  of  ozone  in  the 
earth’s  atmosphere  have  been  made,  by  the  method 
previously  described  ( loc .  cit.),  at  various  places  in 
N.-W.  Europe.  Exposures  were  made,  where  pos¬ 
sible,  three  times  daily.  A  determination  of  the 
monthly  means  of  the  ozone  values  at  Oxford  shows 
the  dates  of  maximum  and  minimum  to  be  April  and 
October,  respectively.  This  result  is  unexpected. 
The  general  annual  variation  is  very  similar  over  the 
two  years  investigated  (1925  and  1926).  The  con¬ 
nexion  between  the  amount  of  ozone  and  H  (hori¬ 
zontal  component  of  the  earth’s  magnetic  force)  range 
iB  much  more  marked  on  days  of  high  magnetic 
character,  the  days  of  low  character  showing  little 
differentiation  between  the  amounts  of  ozone  corre¬ 
sponding  with  high  and  low  II  range.  For  1925,  the 
ozone  values  at  Oxford  tended  to  be  higher  on  days 
of  low  rather  than  high  sunspot  number,  but  for  1926 
the  opposite  effect  was  found.  The  most  marked 
relation  between  the  ozone  content  of  the  atmosphere 
and  any  geophysical  quantity  is  found  in  the  case  of 
pressure  distribution.  Almost  without  exception,  the 
ozone  value  is  high  in  marked  cyclonic  systems  and 
low  in.  anticyclonic  systems.  The  reasons  for  the 
connexion  between  the  amount  of  ozone  and  the 
meteorological  upper-air  conditions  are  discussed. 

L.  L.  Bircumshaw. 


Gold  in  sea-water.  F.  Haber  (Z.  angew.  Chem., 
1927,  40,  303 — 314).— Numerous  analyses  of  sea¬ 
water  from  various  parts  of  the  world  show  that  the 
average  gold  content  of  the  South  Atlantic,  round 
latitude  48°  S.,  is  0-008  mg.  per  m.3,  with  a  highest 
single  value  of  0-044  mg.  For  the  Bay  of  San  Fran¬ 
cisco,  it  is  very  little  higher,  in  spite  of  the  fact  that 
these  waters  are  fed  by  streams  passing  through  a 
gold-bearing  country.  In  a  few  cases,  especially 
round  the  Newfoundland  Bank,  concentrations  from 
2-25  to  8-46  mg.  per  m.3  have  been  found.  In  Arctic 
regions  the  mean  value  is  0-04  to  0-047  mg.,  but  a 
few  samples  of  surface  ice  gave  remarkably  high 
values,  in  one  case  as  much  as  4-843  mg.  per  m  3 
The  concentrations  of  silver  are  of  about  the  same 
order  of  magnitude,  but  vary  between  wider  limits. 
Analytical  methods  for  the  determination  of  very 
small  quantities  of  gold  and  silver  are  described. 

M.  S.  Burr. 

Origin  of  the  earth’s  surface  structure.  J. 
Joly  and  J.  H.  J.  Poole  (Nature,  1927,  119,  524 — 

525). 

Highly  penetrating  radiation  from  the  earth. 
L.  N.  Bogoiavlensky  and  A.  A.  Lomakin  (Nature, 
1927,  119,  525).— The  radiation,  which  is  complex, 
appears  to  originate  from  radio -elements  diffused  in 
the  soil.  A.  A.  Eldkidge, 

Occurrence  of  platinum  in  Norwegian  rocks 
and  minerals.  G.  Lunde  (Z.  anorg.  Chem.,  1927, 
161,  1 — 20). — The  amounts  of  platinum  and  silver  in 
a  number  of  Norwegian  rocks  and  minerals  have  been 
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determined.  For  analysis,  the  material  was  fused 
with  six  times  its  weight  of  a  mixture  of  equal  parts 
of  lead  acetate,  fusion  mixture,  and  anhydrous  borax, 
and  the  metallic  bead  cupelled.  The  bead  of  silver 
and  platinum  so  obtained  was  measured  micro¬ 


scopically,  then  fused  repeatedly  with  boric  acid  to 
remove  the  silver,  and  measured  again. 

R.  ClTTHILL. 

Anhydrous  silicas  containing  clays.  Com¬ 
position  of  ochres.  A.  P.  Bigot.— See  B.,  1927, 253. 


Organic  Chemistry. 


Preparation  of  octane.  H.  F.  Lewis  and  G.  R. 
Yohe  (Proc.  Iowa  Acad.  Sci.,  1925,  32,  327 — 328). — 

Using  butyl  bromide  (50  g.),  sodium  (10-5  g.),  and 
ether  (40  c.c.),  a  73%  yield  of  octane  is  obtained,  with 
agitation,  in  5  hrs. ;  without  agitation,  the  yield  is 
44%.  High  yields  can  be  obtained  in  less  than  1  hr. 
by  dropping  butyl  bromide  on  to  sodium  in  a  pyrex 
flask.  Chemical  Abstracts. 

Preparation  of  (is-dimethylhexane.  H.  F. 
Lewis  and  J.  W.  Fleming  (Proc.  Iowa  Acad.  Sci., 
1925,  32,  328). — -Nearly  quantitative  yields  of  [te-di- 
methylhexane  are  obtained  by  interaction  of  isobutyl 
bromide  and  sodium  in  a  reflux  apparatus  in  absence  of 
a  solvent.  Chemical  Abstracts. 

Preparation  of  hydrocarbons  by  reduction  of 
organic  substances.  Use  of  carbon  and  carbon 
monoxide.  J.  Campardou  (Compt.  rend.,  1927, 
184.  828 — 830). — By  the  use  of  carbon  monoxide  in 
presence  of  wood  charcoal  as  catalyst  at  400 — 450°, 
yields  up  to  the  theoretical  of  vinyl  or  ethylenie  hydro¬ 
carbons  are  obtained  with  organic  compounds  con¬ 
taining  hydrogen  and  oxygen,  alcohols  and  ethers 
affording  vinyl  hydrocarbons,  whilst  acids,  ketones, 
and  aldehydes  yield  olefines.  The  two  reactions  (1) 

C+H20 - -  CO+2H2  and  (2)  CO+H?0  — >  C02+ 

H2  thus  appear  general  in  organic  chemistry.  Reduc¬ 
tion  according  to  equation  (2)  is  practically  always 
exothermic  and  is  independent  of  pressure,  and  is 
accordingly  best  conducted  at  the  lower  limit  of  the 
activity  of  the  catalyst.  Reduction  according  to 
equation  (1)  is  often  endothermic,  and  requires  a 
relatively  high  temperature,  limited  by  decomposition 
of  the  hydrocarbons.  The  conversion  of  phenol  into 
benzene  according  to  equation  (I)  absorbs  20  g.-cal., 
whereas  reduction  by  equation  (2)  liberates  22-4 
g.-eal.  (ef.  Stadnikov,  A.,  1926,  1110). 

R.  Brightman. 

Catalytic  preparation  of  unsaturated  hydro¬ 
carbons  from  carbon  monoxide  and  hydrogen. 

C.  R.  Hoover,  M.  J.  Dorcas,  W.  D.  Langley,  and 
H.  G.  Mickelson  (J.  Amer.  Cbem.  Soe.,  1927  ,  49, 
796 — 805). — When  a  mixture  of  equal  parts  of  carbon 
monoxide  and  hydrogen  is  passed,  together  with  a 
little  oxygen,  at  100°,  over  a  nickel-palladium  catalyst, 
supported  on  aluminium  or  pumice,  at  the  rate  of 
1500 — 2000  c.c.  per  c.c.  of  catalyst  per  hr.,  the  exit 
gas  contains  1 — 3%  of  ethylene.  The  catalyst  loses 
one  half  of  its  activity  in  30  hrs.  The  following 
catalysts,  in  order  of  decreasing  activity,  also  effected 
the  production  of  ethylene  :  niekel-copper-palladium, 

iron . nickel-palladium,  nickel-platinum,  copper- 

cobalt-iron,  copper-palladium,  copper-cobalt-nickel, 
carbon-palladium,  nickel-copper,  and  copper-cobalt. 


The  favourable  effect  of  aluminium  as  a  catalyst  sup¬ 
port  is  ascribed  to  the  formation  of  traces  of  aluminium 
oxide.  Catalysts  prepared  by  precipitation  with 
sodium  or  potassium  carbonates  appeared  to  be  the 
most  active.  Cobalt,  and  possibly  copper,  were  the 
only  single-component  catalysts  by  means  of  which 
unsaturated  hydrocarbons  could  be  obtained.  The 
formation  of  acetylene  or  benzene  could  not  be  ob¬ 
served.  Nickel-palladium  and  nickel-platinum  cata¬ 
lysts,  at  100“,  yielded  small  amounts  of  nickel 
carbonyl.  Nickel  and  nickel-palladium  catalysts 
yield  20 — 25%  of  methane  at  about  250°,  the  activity 
of  the  catalysts  being  only  slightly  diminished  after 
several  days’  use.  F.  G.  Willson. 

Propylene  derivatives,  H.  Goulet  and  F. 
Sciienker  (Helv.  Chim.  Acta,  1927,  10,  132 — 140), 
— Catalytic  reduction  of  n-  and  iso-propyl  alcohols 
with  anhydrous  alumina  at  the  optimum  temperature, 
460 — 470°,  gives  propylene  in  S9  and  98%  yields, 
respectively,  provided  the  catalyst  is  frequently 
renewed.  When  an  equimolecular  mixture  of  pro¬ 
pylene  and  chlorine  is  passed  slowly  through  an 
illuminated  cooled  tube  and  the  product  washed 
immediately  with  sodium  carbonate  solution,  an 
80%  yield  of  ap-dichloropropane,  rif-,  1-4388,  together 
with  small  amounts  of  app-trichloro-  and  aafip-tetra- 
chloro-propane,  is  obtained.  Treatment  of  the  ap-di- 
chloropropane  with  alcoholic  potassium  hydroxide 
solution  under  specified  conditions  gives  a  mixture 
of  a-  and  |3-chloropropylenes  in  95%  yield,  which, 
on  fractional  distillation,  gives  25 — 30%  of  the  P-iso- 
meride,  1-404,  the  remainder  being  a  mixture  of 
constant  b.  p.  (b.  p.  30 — 32°)  consisting  mainly  of 
the  a-isomeride  (cf.  Reboul,  A.,  1879,  127).  By  the 
action  of  m-xylene  on  pB-dichloropropane,  p-chloro- 
propylene,  or  a  mixture  of  these  in  presence  of 
aluminium  chloride,  a  25 — 27%  yield  of 
xylylpropa7ie,  m.  p.  174-5°,  is  obtained.  This  yields 
a  dimiro-derivative,  m.  p.  256°  (decomp.),  when 
treated  with  ordinary  nitric  acid,  a  tdranitro- deriv¬ 
ative,  docomp.  295 — 300°,  when  nitrated  with  fuming 
nitric  acid,  and  a  hexanitro-derivative,  decomp.  205°, 
when  treated  with  a  mixture  of  fuming  nitric  and 
sulphuric  acids.  J.  W.  Baker. 

Polymerisation  of  the  amylenes,  J.  F.  Norris 
and  J.  M.  Joubert  (J.  Amer.  Chem.  Soc.,  1927,  49, 
873— 886).— The  five  isomeric  amylenes  were  pre¬ 
pared  by  improved  methods  in  pure  condition,  and 
their  behaviour  was  studied  with  concentrations  of 
sulphuric  acid  varying  from  46%  upwards.  p-Methyl- 
As-buteno  and  p  -  me  t  hy  1  -  A  a-  b  u  tene  are  the  most 
readily  polymerised,  and  the  acid  solutions  obtained 
yield  ferf.-amyl  alcohol  when  saturated  with  am- 
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monium  sulphate,  and  consequently  contain  no  alkyl 
hydrogen  sulphate.  The  solutions  obtained  when 
A°-pentcne  and  A^-pcntcne  were  used  gavo  sec. -amyl 
alcohol  only  after  dilution  and  hydrolysis.  y-Methyl- 
Aa-butene  is  the  only  amylene  which  is  polymerised 
without  first  dissolving  in  the  acid  used.  The  form¬ 
ation  of  the  diamylenes  appears  to  be  the  result  of 
the  dehydration  of  the  amyl  alcohol  in  solution,  or  of 
that  formed  as  the  result  of  hydrolysis  of  an  alkyl 
hydrogen  sulphate.  The  diamylenes  did  not  con¬ 
dense  with  primary  or  secondary  alkyl  halides  when 
heated  at  100°  with  calcium  oxide  or  zinc  oxide. 
p-Methyl-A^-butene  condensed  with  tertiary  alkyl 
halides  under  these  conditions,  but  y-methyl-A»- 
butene  did  not ;  in  general,  the  diamylenes,  although 
olefines,  are  much  less  reactive  than  the  amylenes. 
A  study  of  the  decomposition  of  the  ozonide  indicates 
that  the  diamylene  from  Q-methyl-A^-butene  is 
CMe3:CMe-CMea-CH2Me.  F.  G.  Willson. 

Reaction  of  magnesium  and  tribromopropane. 
W.  Krestinski  (J.  Russ.  Phys,  Chem.  Soc.,  1926, 
58,1078—1080;  cf.  A.,  1913,  i,  1145;  1915,  i,  305}.— 
The  action  of  metallic  magnesium  on  symmetrical 
tribromopropane  gives,  under  the  conditions  of 
Grignard’s  synthesis,  an  85%  yield  of  diallyl,  which 
crystallises  from  a  mixture  of  alcohol  and  ether  in 
two  forms,  m.  p.  53 — 54°  and  64°. 

M.  Zvegintzov. 

Semi-hydrogenation  of  the  acetylenic  linking 
and  dependence  of  the  geometrical  configuration 
of  the  ethylenic  compound  so  formed  on  the  rate 
of  reaction.  E.  Ott  and  R.  Schroter  (Ber.,  1927, 
60,  [73],  624 — 642). — During  the  preparation  of 
ethylenedicarboxylic  acids  by  reduction  of  acetylene- 
dicarboxylic  acid  by  (accidentally)  impure  hydrogen 
in  presence  of  palladised  charcoal,  it  is  found  that  a 
gradual  change  in  the  proportion  of  maleic  to  fumaric 
acid  is  induced  by  repeated  use  of  the  same  catalyst 
in  the  sense  that  the  proportion  of  the  latter  acid 
increases  as  the  activity  of  the  catalyst  decreases 
(cf.  Zalkind,  A.,  1923,  i,  176).  It  is  shown  that 
alteration  in  the  amount  of  catalyst  and  the  method 
of  agitation  influences  the  period  of  reaction  within 
wide  limits,  but  does  not  affect  .the  relative  proportion 
of  the  stercoisomeric  ethylenic  compounds,  provided 
the  activity  of  the  catalyst  remains  unchanged.  In 
the  heterogeneous  system,  therefore,  the  rate  of 
reaction  does  not  bear  the  same  relationship  to  the 
period  as  in  a  homogeneous  system,  and  the  rate  of 
addition  of  hydrogen  to  the  multiple  linking  is  in¬ 
fluenced  definitely  only  by  the  activity  of  the  catalyst. 
In  all  cases,  the  product  formed  when  the  rate  of 
reaction  is  greatest  is  the  most  labile  stereoisomeride 
with  the  highest  energy  content,  whether  this  be  the 
cis-  or  the  frans-form.  Zalkind’s  observation  that 
c«-jk-dihydroxy-[k-dimcthyl-Av-hexene  is  preferen- 
tially  produced  by  rapid  reduction  of  the  correspond¬ 
ing  hexinene  is  not  connected  with  the  rate  of  the 
reaction,  but  is  due  to  diminution  of  the  period  by 
increase  in  the  amount  of  catalyst ;  with  the  most 
highly  active  catalysts,  fra?w-fk-dihydroxy-(k-di- 
methyl-Av- hexene  is  produced.  Reduction  of  di- 
phenyldiacetylene  with  highly  active  palladised  char¬ 
coal  affords  up  to  90%  of  the  most  labile  cis-trans- 


diphenylbutadienc ;  increasing  diminution  of  the 
activity  of  the  catalyst  increases  the  yield  of  the 
moderately  stable  cis-«s-form  to  more  than  50%. 
Controlled  and  reproducible  limitation  of  the  activity 
of  the  catalyst  has  been  achieved  towards  (k-dihydroxy- 
(k-dimethyl-Av-hexinene,  diphenyldiacetylene,  and 
phenylpropargylidenemalonic  acid;  simple  exposure 
to  air  or  previous  use  in  the  reduction  of  sparingly 
soluble  acetylenic  compounds  suffices  to  reduce  the 
activity  of  the  palladium.  Hydrogen  sulphide  or 
carbon  monoxido  does  not  alter  the  proportion  of 
maleic  to  fumaric  acid  produced  from  aeetylenedi- 
carboxylic  acid  in  presence  of  palladium,  whence  it 
follows  that  a  portion  of  the  metal  is  completely 
poisoned,  whereas  the  remainder  retains  its  efficiency, 
the  net  result  being  the  reduction  of  the  amount  of 
catalyst. 

Reduction  of  diphenyldiacetylene  in  presence  of 
colloidal  palladium,  nickelised  charcoal,  and  highly 
active  palladised  charcoal  gives  25%,  33%,  and  8%, 
respectively,  of  the  moderately  stable  cis-cis-diphenyl- 
butadiene.  Tolane  yields  exclusively  isostilbene  in 
presence  of  colloidal  palladium  or  nickelised  charcoal, 
whereas  cobalt  affords  8%  of  stilbene.  Zalkind’s 
(k -dihydroxy  -  (k  -  dimethyl  -  Av-  hexinene  is  equally 
sensitive  to  change  in  the  catalyst,  but  irregularities 
in  the  action  render  it  unsuitable  as  a  standard  for 
comparison  of  activities. 

Comparison  of  the  effects  of  highly  active  palladised 
charcoal  and  colloidal  palladium  shows  that  the  latter 
never  exhibits  the  maximum  activity  of  the  metal, 
the  protective  colloid  causing  delay  in  the  reaction. 
The  period  of  reaction  under  equivalent  conditions  is 
shorter  with  the  colloidal  metal  than  with  the  activated 
charcoal  by  reason  of  the  greater  surface  exposed. 

The  most  suitable  standard  for  the  comparison  of 
the  activities  of  catalysts  is  diphenyldiacetylene ; 
methods  for  the  approximate  separation  of  the  labile 
cis-trans-,  moderately  stable  cis-cis-,  and  stable  trans- 
frows-diphenylbutadienes  are  given.  Tolane  is  less 
suitable,  whilst  acetylenedicarboxylic  and  phenyl- 
propiolic  acids  cannot  be  used  on  account  of  the 
readiness  with  which  they  lose  carbon  dioxide. 

The  laws  governing  the  addition  of  hydrogen  to 
the  acetylenic  linking  cannot  be  stereochemical,  as 
universally  assumed ;  the  course  of  the  change  is  a 
question  of  energy.  H.  Wren. 

Thermal  investigation  of  certain  olefinic  and 
acetylenic  derivatives.  W.  A.  Roth  and  F. 
Muller  (Ber.,  1927, 60,  [13],  643 — 645). — In  connexion 
with  the  work  of  Ott  and  Schroter  (preceding  abstract), 
the  heats  of  combustion  of  (k-dihydroxy-Jk-dimethyl- 
Av-hexincne,  m.  p.  94°,  and  of  the  fk-dihydroxy-Ec- 
dimethyl-Av-hexenes  (a-form,  m.  p.  76 — 77°,  [3-form, 
m.  p,  68 — 69°)  have  been  found  to  be  8028d;4, 
8122^5,  and  8145±2  g.-cal./g.,  respectively.  As 
expected  from  other  lines  of  reasoning,  the  8  form 
of  the  hexene  is  found  to  be  richer  in  energy. 

H.  Wren. 

Propylene-halogen  hydride  reaction.  B.  P. 

Sutherland  and  0.  Maass  (Trans.  Roy.  Soc.  Canada, 
1927,  [iii],  20,  III,  499 — 505). — In  the  mixture  of 
products  obtained  when  propylene  and  hydrogen 
chloride  are  allowed  to  react  in  the  liquid  state, 


442 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


isopropyl  chloride  was  identified  by  vapour-pressuro 
measurements.  A  new  hexyl  chloride,  C6H13C1,  which 
from  vapour-pressure  measurements  appeared  to 
have  a  b.  p.  of  110-0 — 110-8°,  was  also  separated, 
hut  its  structure  was  not  ascertained.  A  third 
product  was  probably  a  hydrocarbon  of  mol.  wt. 
about  260,  and  b.  p.  about  163°.  It.  Cuthill. 

Preparation  of  substituted  vinyl  bromides. 
A.  Kirrmann  (Bull.  Soe.  chim.,  1927,  [iv],  41,  316— 
323). — a-Bromo-A°-olefines  are  obtained  by  the 
general  method  of  Lespieau  (A.,  1921,  i,  490)  and 
Bourgucl  (A.,  1923,  i,  1170).  The  [J-bromo-AMso- 
merides  are  less  readily  obtained.  Kirrmann’s 
method  (A.,  1926,  934)  affords  mixtures  which  in 
the  ease  of  the  higher  members  are  incapable  of 
separation.  Bruylant’s  method  (Ber.,  1875,  8,  406) 
gives  poor  yields  in  consequence  of  by-reactions 
affording  the  a-bromo-substituted  aldehyde,  and  the 
tribromo-derivative,  R-CHBr-CHBr2  or  R-CBr2-CH2Br 
through  addition  at  the  double  linking.  By  use  of 
tho  acetals  in  place  of  the  aldehydes,  the  p-bromo- 
A,l-olefine  is  ultimately  obtained  in  at  least  25%  yield 
free  from  its  isomeride.  The  acetals  are  readily 
obtained  in  90%  yield,  and  with  phosphorus  trichloro- 
dibromide  afford  upwards  of  60%  of  tho  aap-tri- 
bromo-derivative,  R-CHBr-CHBr2.  Excess  of  tho 
reagent  affords  a  tetrabromo-derivative.  The  aa3-tri- 
bromo-dcrivative  is  then  treated  with  zinc  dust, 
R-CHBr-CHBr2+Zn  — >  R-CHICHBr-f- ZnBr, . 

By  tho  above  methods,  a  number  of  known  vinyl 
bromides  havo  been  prepared  in  a  greater  state  of 
purity.  No  attempt  was  made  to  separate  the  cis- 
and  frons-forms  of  tho  a-bromo-A^-olefines.  The 
following  compounds  arc  new :  $y-dibromo-&c-pro- 
pene,  d 210  1-9794,  n%  1-15352;  ua-dibromobutane,  b.p. 
53°/13  mm.,  1587760  mm.,  d  1-733,  1-4991 ;  n-aa- 

dibromoheplane,  b.  p.  98 — 99°/ll  mm.,  d  1-500,  n16 
1-4959;  cta$-tribromo-y-melhylbutane,  b.  p.  106 — 108°/ 
16  mm.,  d  2-032,  »21  1-5522 ;  aa$-tribromoheplane,  b.  p. 
144 — 1450/19  mm.,  d  1-792,  n-1  1-5293,  n-heptaldehyde- 
dimethylacetal,  b.  p.  75°/17  mm.,  182°/760  mm., 
d  0-849,  ?i20  1-4130,  a -bromo-$-methylbutaldehyde,  b.  p. 
43 — 44716  mm.,  d  1-353,  nP-  1-4610,  a -bromokeptalde- 
hyde,  b.  p.  80°/ll  mm.,  d  1-256,  w20  1-4652.  The  letra- 
bromo-derivative,  C5H8Br4,  b.  p.  150 — 152°/17  mm., 
d  2-305,  n11  1-5940,  was  isolated  from  the  action  of 
phosphorous  trichlorobromide  on  the  acetal  of  iso- 
valcraldehyde,  b.  p.  128 — 129°,  d  0-847,  n15  1-3992 
(cf.  Alsberg,  Jahresber.,  1864,  486).  Octane  and 
butyl  alcohol  afford  an  azeotropic  mixture,  b.  p. 
110°,  dP  0-778,  w17  1-4022  (ef.  Young,  J.C.S.,  1902, 
81,  760).  R.  Brightmah. 

Action  of  phosphorus  pentahalides  on  deriv¬ 
atives  of  as-methylethylethylene  glycol.  W.  F. 
Skyer  and  W.  Chalmers  (Trans.  Roy.  Soc.  Canada, 
1926,  [iii],  20,  III,  337 — 341). — By  the  action  of 
phosphorus  pcntachloride  on  the  oxide,  glycol,  and 
chlorohydrm  of  as  -  methyl  ethyle  thylene  (p-methyl- 
Aa-butylene),  or  by  the  action  of  thionyl  chloride  on 
the  oxide,  there  is  produced,  not  the  dichloride,  but 
a  chlorinated  amylem,  ( ?)  CIRMe-CMeiCHCl,  b.  p. 
102 — 104°.  Distillation  of  the  ehlorohydrin  gives 
the  same  substance  with  an  isomeride, 

( ?)  CHMciCMe-CHX1!,  b.  p.  117—120°.  Further 


action  of  phosphorus  pentachloride  on  tho  ehloro- 
amylene  yields  a  trichloride,  C5HSC13,  b.  p.  180 — 184°. 

R.  Cuthill. 

Action  of  halogen  acids  and  phosphorus 
halides  on  the  acetylenic  y-glycols.  W.  N. 
Kuestinski  (J.  Russ.  Phys.  Chem.  Soc.,  1926,  58, 
1067 — 1077). — The  physical  properties  and  reactions 
of  ps-dibromo-fte-dimethyl-Av-hexinene  (cf.  Dupont, 
A.,  1911,  173)  and  of  the  product  of  the  action  of 
phosphorus  tribromide  on  (k-dimethyl-Ar-hexinene- 
(k-diol  are  studied,  to  determine  the  structure  of  the 
bromo-compounds.  Dupont’s  dibromide,  m.  p.  39°, 
is  inert  towards  bromine  and  potassium  perman¬ 
ganate.  The  mol.  refractivity  is  55-7  in  alcohol,  54-83 
in  toluene.  It  gives  a  yellow  colour  with  tetranitro- 
methane  and  is  oxidised  by  potassium  permanganate 
on  boiling  to  acetone  and  oxalic  and  a-hydroxy-a- 
methylpropionic  acids.  The  ethylenic  structure, 
CMe2iCBr-CBrICMe2,  and  not  Dupont’s  acetylenic 
structure,  is  therefore  probably  correct.  Reduction 
with  zinc  dust  in  alcohol  is  rapid,  giving  a  solid 
hydrocarbon,  m.  p.  35°,  which  rapidly  passes  in  air 
into  an  amorphous  mass,  insoluble  in  organic  solvents, 
which  explodes  when  strongly  heated  and  contains 
oxygen.  Phosphorus  tribromide  and  the  glycol  give 
in  benzene  solution  at  0°  a  mixture  of  isomeric 
bromo-compounds,  b.  p.  100 — 118°/13  mm.  No 
dibromide,  m.  p.  39°,  is  obtained,  but  the  fraction 
boiling  below  104°/13  mm.  deposits  an  isomeride, 
m.  p.  46 — 48°.  It  is  very  unstable,  and  does  not 
give  a  yellow  colour  with  tetranitromethane.  It 
probably  has  the  acetylenic  structure,  and  readily 
passes  into  the  ethylenic  isomeride.  The  fractions 
of  b,  p.  110 — 1110/13  mm.  and  116 — 118°/13  mm. 
seem  to  contain  two  dibromides  with  an  ethylenic 
structure,  differing  in  colour  and  density.  The 
second  fraction  on  reduction  gives  a  liquid  hydro¬ 
carbon,  CsH12,  b.  p.  126—127°,  df  0-768,  <  1-48143, 
mol.  ref.  40-09,  which  rapidly  resinifies  on  keeping  in 
air.  The  original  y-glycol  on  oxidation  gives  oxalic  and 
a-hydroxy-a-methylpropionic  acids  together  with  traces 
of  acetic  and  formic  acids.  Tho  possible  structures  of 
the  glycol  and  its  bromides,  together  with  the  mechan¬ 
ism  of  the  reactions,  is  discussed.  M.  Zvegintzov. 

Trifluoro-alcoliols.  I.  Trifluoro-f  erf. -butyl 
alcohol.  F,  Swarts  (Bull.  Soc.  chim.  Belg.,  1927, 
36,  191 — 205). — iso  Amyl  trifluoroacetate,  b.  p.  119-3°/ 
757  mm.,  _  1-1047,  nD  1-35295,  reacts  with  mag¬ 
nesium  methyl  iodide  to  form  trifluoro-tcrb.-butyl 
alcohol,  m.  p.  20-75°,  b.  p.  81-6— 81-7°/761  mm., 
df6  1-1903,  Jin  1-33241,  the  fluorine  being  unattacked. 
The  alcohol  is  converted  by  phosphorus  pentabromide 
at  50 — 60°,  but  not  by  concentrated  sulphuric  acid, 
into  yyy-trifluorohobutylene,  b.  p.  6-3 — 6-4°,  d\  1-056; 
which  combines  slowly  with  bromine  to  give  yyy-fri- 
fluoro-ct^-dibromoisobulane,  m .  p. — 53 — 55°,  b.p.  130-8°/ 
754  mm.,  d1/6  1-9825,  nD  1-44104,  and  with  hydrogen 
bromide  to  give  a  trifluorobromoisobutane,  b.  p.  79 — 
81°,  d17  1-550.  By  the  action  of  phosphorus  penta¬ 
bromide  on  trichloro-ferf.-butyl  alcohol,  a  small 
quantity  of  a  substance,  C4H5Cl3Br2,  b.  p.  243°,  is 
obtained.  C.  Hollins. 

Action  of  halogen  acids  on  acetylenic  glycols. 
(I)  Hydrobromic  and  (II)  hydriodic  acids  and 
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fte-dimethyl-Az-hexinene-ps-diol.  _  J.  S.  Salkind 
and  (I)  M.  P.  Sigova  and  (II)  B.  Rubin  and  A.  A. 
Kiiuglov  (J.  Russ.  Phys,  Ghem.  Soc.,  1926, 58, 1039 — 
1043,  1044—1051). — I.  The  action  of  hydrobromic 
acid  in  water  and  glacial  acetic  acid  solutions  at 
different  temperatures  and  concentrations  on  pe-di- 
methyl-Av-liexinena-pe-diol  gives  the  same  products 
under  all  conditions,  the  best  yield  being  obtained 
with  excess  of  aqueous  hydrobromic  acid  on  keeping 
for  several  hrs.  at  the  ordinary  temperature.  On 
pouring  into  cold  water,  a  solid  dibromide,  m.  p. 
36 — 37 separates  (together  with  some  oil).  It  is 
very  inert,  does  not  react  with  chlorine  or  bromine, 
decolorise  cold  permanganate,  lose  bromine  on  pro¬ 
longed  treatment  with  potassium  hydroxide,  or  add 
hydrogen  in  presence  of  palladium  or  platinum-black. 
Prolonged  oxidation  with  potassium  permanganate 
gives,  on  warming,  formic  and  acetic  acids,  together 
with  traces  of  a-hydroxy-a-methylpropionic  acid. 
Treatment  of  the  glycol  with  excess  of  cold  phosphorus 
tribromido  yields  an  isomeric  dibromide,  m.  p.  46°. 
If  the  residual  oil  is  purified  by  steam  distillation, 
a  further  yield  of  the  crystalline  isomeride,  m.  p.  37°, 
is  obtained.  The  isomeride  of  higher  m.  p.  is  also 
very  inert,  but  reacts  slowly  with  potassium  hydr¬ 
oxide.  It  is  never  obtained  by  the  action  of  hydro- 
bromic  acid.  The  formulas  CMc2Br,C:C,CMe2Br  and 
CMejlCBr-CBrlCMe^,  respectively,  are  suggested  for 
the  isomerides  of  higher  and  lower  m.  p.  The  latter 
formula  accounts  for  the  production  of  the  a-hydroxy- 
a-methylpropionic  acid  on  oxidation,  via  the  form¬ 
ation  of  a  dibromoglycol  by  the  addition  of  hydroxyl 
groups  in  the  «8-position. 

II.  The  action  of  excess  of  aqueous  hydriodic  acid 
in  the  cold  and  on  warming  on  ps-dimethyl-Av-hexinene- 
pe-diol  gives  in  every  ease  a  crystalline  product, 
C8H14I2,  m.  p.  75°,  inert  and  analogous  in  properties 
to  the  dibromide,  in.  p.  37°.  On  reduction  by  zinc 
dust  in  boiling  alcohol,  a  white  solid,  decomp.  180 — 
190°,  is  obtained  which  contains  oxygen,  but  not 
halogen.  It  does  not  give  reactions  for  either  a 
hydroxyl  or  a  carbonyl  group,  and  is  rapidly  oxidised 
by  permanganate,  giving  acetic,  traces  of  formic, 
and  a  little  a-hydroxy-a-methylpropionic  acids.  If  the 
di-iodide  is  reduced  in  absence  of  air,  an  unsaturated 
hydrocarbon,  m.  p.  105 — 106°,  is  obtained.  It  is 
rapidly  oxidised  in  air  to  the  compound  containing 
oxygen. 

Cautious  oxidation  of  the  hydrocarbon  with  perman¬ 
ganate  in  absence  of  air  gives  mainly  acetone  and 
oxalic  acid,  with  traces  of  formic  and  acetic  acids. 

The  formula  CM^X^Glfo,  and  or 

CMea.G  ^  JJiCMcj  arc  8QggQa(i0^  for  hydrocarbon: 

and  its  oxide,  although  tho  latter  is  probably  a 
polymeride.  Prolonged  oxidation  of  the  di-iodido 

with  potassium  permanganate  gave  a  product  (b.  p. 
135 — 138°),  probably  a-hydroxy-cc-methylpropaldc- 
hyde.  It  gave  on  keeping  a  solid,  m.  p.  59—63°, 

probably  a  polymeride,  and  a  semkarbazone,  m.  p. 
156°.  Besides  the  aldehyde,  small  quantities  of 
formic,  acetic,  oxalic,  and  a-hydroxy-a-methylpro¬ 
pionic  acids  were  obtained.  The  formula  suggested  for 
tha  di-iodide  is  CMc2ICTCi;CMea.  M.  Zvegintzov. 


Action  of  halogen  acids  on  acetylenic  glycols. 
III.  Hydrobromic  acid  and  aS-diphenyl-A-8- 
butinene-aS-diol.  J.  S.  Salkind  and  A,  A. 
Kruglov  (J.  Russ.  Phys.  Chem.  Soc.,  1926,  58, 
1052 — 1061). — The  action  of  acetic  acid  solutions  of 
hydrobromic  acid  at  different  temperatures  and  con¬ 
centrations  on  one  of  tho  stereoisomerides  (m.  p. 
140°)  of  aS-diphenyl-A#-butinene-a8-diol  yields  five 
products.  Solid  dibromide  I,  m.  p.  114 — 115°,  is 
obtained  in  90%  yield  by  treating  the  glycol  for 
30  min.  at  the  ordinary  temperature  with  a  large 
excess  of  hydrobromic  acid  in  95%  acetic  acid  solu¬ 
tion.  It  slowly  decolorises  alkaline  permanganate, 
does  not  react  with  cold  bromine  or  potassium 
hydroxide,  and  is  very  slowly  hydrolysed  by  moist 
silver  oxide.  On  oxidation  for  4  days  at  the  ordinary 
temperature  with  potassium  permanganate,  only 
benzoic  acid  is  obtained.  Alcoholic  potassium  hydr¬ 
oxide  gives  some  aS-diphenyl-A^-butincne,  m.  p.  87°, 
together  with  an  amorphous  polymeride  containing 
bromine.  Solid  dibromide  II,  m.  p.  92 — 95°,  is 
obtained  if  the  original  reaction  mixture  is  kept  at 
0°  and  poured  into  ice-water.  On  boiling  tho  solution 
in  most  solvents  except  benzene  and  cooling,  the 
isomeride  of  higher  m.  p.  separates. 

The  action  of  alcoholic  potassium  hydroxide  is  the 
same  as  with  dibromide  I.  Liquid  dibromide  III  is 
obtained  by  the  action  of  a  saturated  solution  of 
hydrogen  bromide  in  95%  acetic  acid  on  the  solid 
dibromide  I.  On  pouring  into  water,  the  liquid 
dibromide  separates  as  an  oil,  together  with  some 
solid  tribromide.  It  decomposes  on  distillation  under 
50  mm .  A  liquid  monobromide,  Cx6H13OBr ,  is  obtained 
as  an  oily  by-product  in  the  preparation  of  solid 
monobromide  I.  Larger  yields  result  if  a  saturated 
solution  of  hydrogen  bromide  in  glacial  acetic  acid 
is  used.  The  liquid  decomposes  on  distillation  under 
80  mm.  It  gives  no  reaction  for  a  hydroxyl  group, 
and  is  oxidised  to  the  extent  of  about  50%  by  potass¬ 
ium  permanganate,  benzoic  acid  only  resulting.  The 


formula 


O.  A  solid  tribromide, 


m.  p.  155°,  is  obtained  by  the  action  for  1 — 2  days 
of  a  saturated  solution  of  hydrogen  bromide  in  glacial 
acetic  acid  on  the  glycol,  or  by  the  further  action 
of  such  a  solution  on  tho  mono-  and  di-bromides. 
It  does  not  decolorise  permanganate  or  react  with 
bromine,  and  is  very  slowly  hydrolysed  by  potassium 
hydroxide  and  moist  silver  oxide  on  heating.  Potass¬ 
ium  permanganate  in  acetone  solution  oxidises  it 
very  slowly,  giving  benzoic  acid  only.  Alcoholic 
potassium  hydroxide  gives  a  product  similar  to  that 
with  the  dibromides. 

Tho  theoretical  significance  of  these  results  is 
discussed.  The  monobromide  gives  on  further  bromin- 
ation  only  the  tribromido  and  no  dibromides,  so  that 
the  formation  of  the  latter  must  be  an  independent 
parallel  reaction.  The  tribromide  is  formed  from  the 
monobromide  and  tho  dibromide  I  by  the  direct 
addition  of  hydrogen  bromide  and  consequently 
must  be  CHPhBrCHICBr-CHPhBr,  and  dibromide  I 
CHPh.'CBr-CHlCPliBr.  Dibromide  II  can  either  bo 
CHPhBr-C;C-GHPhBr  or  CPhBKCH-CHrCPhBr. 

M.  Zvegintzov, 
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Syntheses  of  glycol  derivatives  of  ethers.  M. 
Godchot  (Compt.  rend.,  1927,  184,  820 — 822). — 
The  action  of  magnesium  methyl  iodide  on  ethyl 
diglycollate  affords  di-B-hydroxy-Bmiethylpropyl  ether, 
m.  p.  65°,  b.  p.  125—128725  mm.,  230—2357760  mm., 
which  is  not  dehydrated  in  acetic  acid.  Similarly, 
magnesium  phenyl  bromide  affords  di-$-hydroxy-$$- 
diphenylethyl  ether,  m.  p.  126°,  converted  on  warming 
in  acetic  acid  alone  into  aaa.' a' -tetraphenyldiethylene 

dioxide,  <0<CH  Jffipo  m.  p.  178—179°;  in 

presence  of  hydrochloric  acid  also  the  glycol  affords 
di-$$-diphenylvinyl  ether,  an  oil,  oxidised  to  benzo- 
phenone  by  chromic  acid.  Ethyl  a-methyl-a'-ethyl 
diglycollato  (A.,  1908,  i,  126)  and  magnesium  phenyl 
bromide  afford  the  ether, 

OH-CPh2-CHEt-0-CHMe-CPlyOH,  m.  p.  142—143°, 
which  loses  water  on  warming  in  acetic  acid  and 
affords  xaaV-lelraphenyl- 3-methyl- fi'-ethyldiethylene 
dioxide,  m.  p.  65°.  Ethyl  methyldiglycollate  and 
ethyl  dimethyldiglycollate  afforded  only  viscous 
products  with  magnesium  phenyl  bromide. 

R.  Brightman. 

Displacement  of  alkyl  groups  from  sulphurous 
esters.  E.  Bourgeois  and  A.  V.  Casteele  (Bull. 
Soc.  chim.  Belg.,  1927  ,  36,  149 — 152). — Compounds 
of  the  type  C1-S(‘0)-0R  are  obtained  in  good  yield 
by  the  action  of  phosphorus  pentachloride  on 
sulphurous  esters.  The  following  compounds  are 
described  in  which  R  is  the  alkyl  group  :  ethyl,  b.  p. 
72°/117  mm. ;  n-propyl,  b.  p.  87-5°/88  mm. ;  iso butyl, 
b.  p.  93°/68  mm. ;  iso  amyl,  b.  p.  87-5°/25  mm.  These 
react  in  the  cold  with  alcohols,  forming  normal 
sulphites,  R-SOyR'.  The  mixed  sulphites  obtained 
when  R  and  R'  are  different  are  converted  on  keeping 
into  equilibrium  { ?)  mixtures  of  the  two  simple  normal 
esters  and  the  mixed  ester.  Methyl  ethyl  sulphite, 
b.  p.  139 — 144°,  methyl  iso amyl  sulphite,  b.  p.  121°/ 
76  mm.,  and  ethyl  iso  amyl  sulphite,  b.  p.  120 — 121°/ 
50  mm.,  are  described. 

When  ethyl  sulphite  is  heated  at  100°  with  excess 
of  woamyl  alcohol  for  some  hrs.  it  is  converted 
completely  into  ethyl  alcohol,  isoamyl  sulphite,  and 
ethyl  isoamyl  sulphite.  Under  similar  conditions, 
excess  of  ethyl  alcohol  has  little  action  on  isoamyl 
sulphite.  C.  Hollins. 

Interaction  of  sulphur  dichloride  with  sub¬ 
stances  containing  the  reactive  methylene  group 
or  substituted  methylene  group.  K.  G.  Naik  and 
G.  V.  Jadhav  (J.  Indian  Chem.  Soc.,  1926,  3,  260 — 
272). — The  action  of  sulphur  dichloride  on  sub¬ 
stituted  malonamides  and  methylmalonamides  in 
benzene  solution  has  been  investigated.  With  malon- 
dianilide  and  -di-o-tolylamide,  both  hydrogen  atoms 
of  the  methylene  group  react  to  yield  compounds  of 
the  type  (C0-NHR)2C(SC1)2,  m.  p.  164—165°  (R=Ph) 
and  160—161°  (R=C6H4-Me),  respectively,  which 
are  less  stable  than  those  obtained  by  the  action  of 
sulphur  monochloride  (Naik,  J.C.S.,  1921,  119,  379), 
and  on  treatment  with  fuming  nitric  acid  yield,  respect¬ 
ively,  malon-dinitroanilide,  m.  p.  90°  (decomp.),  and 
-dinitro-o-lolylamiae,  m.  p.  85°  (decomp.).  Methyl- 
malon-dianilide  and  -di-o-tolylamide  yield  the  com¬ 
pounds  (CO-NHR)2CMe-SCl,  m.  p.  132°  (R=Ph)  and 
150°  (R=C6H4*Me).  With  malon-di-n-propylamide. 


-di-a-naphthylamide,  and  - di- [3  -naphthy  larnide,  only 
one  methylene  hydrogen  atom  reacts,  yielding  com¬ 
pounds  of  the  type  (C0NHR)2CH*SC1,  m.  p.  141 — 142° 
(R=Pra),  m.  p.  145°  (decomp.)  (R==a-naphthyl), 
m.  p.  230 — 231°  (decomp.)  (R=  3-naphthyl).  The 
latter  on  nitration  yields  malondinitro-  ^-naphthyl- 
amide,  m.  p.  185°  (deeomp.).  Malon  -  d  i-p  -  toly  lam  id  e 
and  -dibenzylamide  react  to  yield  chlorinated  com¬ 
pounds  of  the  type  (CO •NHR)2CC1,SC1 ,  m.  p.  158° 
(R=’C6H4Me),  m.  p.  149—150°  (R=-CH2Ph),  which 
in  presence  of  a  trace  of  moisture  are  reconverted  into 
the  original  amides.  On  nitration,  the  former  com¬ 
pounds  yield  malondinitro-p-tolylamide,  m.  p,  120° 
(decomp.).  In  the  case  of  methylmalondi-p-tolyl- 
amide,  the  methyl  group  is  also  attacked  to  yield  the 

compound  (CO-NH-C6H4Me)2C<UV^,  m.  p.  157— 

158°,  which  is  similarly  decomposed  with  traces  of 
moisture.  The  authors  conclude  that  sulphur  di¬ 
chloride  is  a  definite  compound,  SC12. 

J.  W.  Baker. 

Varying  valency  of  platinum  with  respect 
to  mercaptanic  radicals.  IV.  Inadequacy  of 
Werner's  theory  to  explain  certain  anomalous 
cases.  P.  C.  Ray,  B.  C.  Guiia,  and  K.  C.  Bose-Ray 
(J.  Indian  Chem.  Soc.,  1926,  3,  358 — 370). — In  con¬ 
tinuation  of  previous  work  (A,,  1926,  1023),  the  action 
of  primary,  secondary,  and  tertiary  bases  on  the 
mercaptanic  platinum  compounds  previously  de¬ 
scribed  (A.,  1925,  ii,  1121)  has  been  investigated. 
The  action  of  ethylamine  on  the  isomerides,  m.  p. 
77°  and  104°,  of  the  compound  (Et2S)2,PtCl2,  and  of 
benzylamine  on  those  of  m.  p.  77°,  96°,  and  100°,  yields 
compounds  of  the  type  PtCl2,4B,  which  havem.  p.  142° 
(B=NH2Et)  and  196°  (B=NH2,CH2Ph),  respectively. 
Diethylamine  on  the  isomeride,  m.  p.  108°,  yields 
the  compound  PtCl2,Et2S,NHEt2,  m.  p.  176°,  quinoline 
on  the  form,  m.  p.  77°,  yields  the  compound 
PtCl2,2C9H7N,  m.  p.  165°.  Pyridine  acts  on  the 
compound  (Et2S)2,PtCl3  to  give  the  compounds 
PtCl3,2C5H5N,  PtC]3,4C5H-N,  and,  probably, 
PtCl4,2C5H5N ;  benzylamine  yields  PtCl2,4NH2*CH„Ph 
(above),  and  aniline  the  compound  PtCl2,2NH2Ph. 
The  action  of  benzylamine  on  the  compound 
PtCl4,2Et2S  yields  the  compound  PtCl2,4NH2-CH2Ph, 
whilst  aniline  yields  two  isomeric  compounds, 
PtCl2,2NH2Ph,  m.  p.  100°  and  190°,  respectively. 
All  the  above  compounds  can  he  represented  in 
accordance  with  Werner’s  co-ordination  theory.  The 
compound  Et^S.PtCl,  however,  cannot  be  so  repre¬ 
sented,  and  a  mol.  wt.  determination  shows  that  it  is 
bimolecular  and  most  probably  has  the  structure 
(SEt2!PtCl)2.  With  benzylamine,  it  yields  the 
compound  Pt2Cl,NH2-CH2Ph,Et2S,  together  with 
PtCl2,4NH2*CH2Ph  and  a  substance,  m,  p.  110°. 
Pyridine  yields  the  compound  Pt2ClJC5H5N,]Et2S  and 
the  compound  PtCl2,2C5H5N  ( loc .  cit.).  Piperidine 
yields  the  compound  Pt2Cl,2CsH1IN’,0-5Et2S,  whilst 
ethylamine  yields  the  compound  Pt,Cl.NH2Et,Et2S 
and  the  compound  PtCl.„4NH2Et.  In  each  case, 
simultaneous  oxidation  and  reduction  have  occurred. 
The  action  of  pyridine  on  the  compound 
Et2S,PtCl5,2H20  yields  the  compound  PtCl4,2C5H5N, 
and  ethylamine  gives  the  compound  PtCl5,2NH2Et. 

J.  W.  Baker. 
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Catalytic  decomposition  of  formic  acid.  J.  B, 
Sendisrkns  (Corapt.  rend.,  1927,  184,  856 — 859). — 
Decomposition  of  formic  acid  by  sulphuric  acid  is 
catalytic,  since  the  latter  acid  may  be  used  in  as 
small  a  proportion  as  0-05  vol.,  even  when  diluted 
with  water.  Aluminium  sulphate  favours  the  decom¬ 
position  only  when  sulphuric  acid  is  present,  but 
potassium  hydrogen  sulphate  and  orthophosphoric 
acid  are  both  catalysts  in  its  absence.  The  products 
of  decomposition,  carbon  monoxide  and  water,  are 
also  obtained  when  alumina  is  used  as  catalyst 
(cf.  Wescott  and  Engelder,  A.,  1926,  693). 

E.  W.  WlONALL. 

Manufacture  of  acetic  acid.  H.  Dreyfus. — See 

B.,  1927,  268. 

Optical  resolution  of  chloroiodoacetic  acid. 
A.  M.  McMatii  and  J.  Read  (J.C.S.,  1927,  537— 
543). — dl-Chloroiodoacetic  acid  has  been  resolved, 
using  i  -hydro  xyhydrindamine  and  brucine,  the  less 
soluble  diastereoisomeride  in  each  case  being  of  the 
form  IBIA.  Ammonium  d-  and  Z-chloroiodoacetatea 
racemise  rather  less  readily  than  ammonium  d-  and 
1-chlorosulphoacetates.  Slow  raeemisation  occurs  in 
hot  aqueous  solution,  and  in  presence  of  an  equivalent 
of  sodium  hydroxide  complete  raeemisation  takes 
place  in  a  few  hrs,  at  the  ordinary  temperature.  The 
following  are  described ;  1  -hydroxyhydrindaminc 
l-chloroiodoacelate,  m.  p.  149°  {decomp.),  [if]0  —126° 
in  dilute  aqueous  solution,  [_M]0  declining  from  —135° 
to  —103°  in  5  days  in  methyl  alcohol,  [Af]D  —118°  in 
chloroform  containing  a  little  methyl  alcohol ;  l-hydr- 
oxyhydrindamine  d -chloroiadoacelate,  [M]0  —7°  in 
dilute  aqueous  solution,  giving  +53-5°  for  the  acid 
ion;  brucine  1-chloroiodoacetate,  m.  p.  158 — 160°  (de¬ 
comp.)  ;  brucine  d-chloroiodoacetate ;  ammonium 
l-cMoroiodoacetate,  [ilf]D  —60°,  and  ammonium  d-chloro- 
iodoacetate,  decomp.  149 — 150°,  [il/]D  +56°  in  dilute 
aqueous  solution.  M.  Clark. 

Determination  of  mixtures  of  isomeric 
unsaturated  compounds.  I.  Bromine  additive 
method.  R.  P.  Linstead  (J.C.S.,  1927,  355 — 362). 
—The  rate  of  addition  of  bromine  to  four  pairs  of 
isomeric  unsaturated  acids  in  an  inert  solvent  has 
been  determined.  Previous  observations  that  addition 
takes  place  more  rapidly  at  the  py  than  at  the  a 3 
double  linking  are  confirmed.  Substitution  of  positive 
groups  for  hydrogen  increases  the  velocity  of  reaction. 
The  statement  of  Kon  and  Linstead  (A.,  1925,  i,  633) 
that  p-ethyl-A^-pentenoic  acid  (p -toluidide,  m.  p.  94°; 
amide,  in.  p.  114°)  is  a  Py-unsaturated  acid  is  con¬ 
firmed.  Measurements  have  been  made  of  the 
amount  of  bromine  adding  to  known  mixtures  of  the 
isomerides  in  a  standard  time,  the  results  being  used 
to  determine  the  percentage  of  each  isomeride  in 
equilibrium  mixtures  .  obtained  by  boiling  the  acids 
}n  potassium  hydroxide  solution.  M.  Clark. 

Undecenoic  acid  and  its  homologues.  II. 
P.  Chuit,  P.  Boelsesg,  J.  Hausser,  and  G.  Malet 
(Helv.  Cidm.  Acta,  1927,  10,  113 — 131). — Undecenyl 
bromide  (this  voll,  40)  yields  successively  dodeceno- 
nitrile,  CH2:CH-[CH2]9-CN,  b.  p.  142— 143°/12  mm., 
0-844,  and  dodecenoic  acid,  m.  p.  19°,  b.  p.  171 — 
172°/13  mm.,  dm  0-907  (barium  salt;  methyl  ester, 
b.  p.  138 — 139°/13  mm.,  d15  0-885;  ethyl  ester,  b.  p. 


154-5 — 155-5°/18  mm,  d15  0-879),  which  on  ozonisation 
yields  nonane-«-dicarboxylie  acid  and  sebacie  acid 
in  yields  corresponding  with  the  presence  of  10% 
of  madodeccnoic  acid,  CHMeICH-[GH2]g-C02H,  b.  p. 
166 — 168°/9  mm.  { methyl  ester,  b.  p,  138 — 140°/14 
mm.,  d15  0-888).  The  latter  is  also  obtained  (1)  by 
the  hydrolysis  of  the  nitrile  obtained  by  the  action 
of  alcoholic  potassium  cyanide  solution  on  p>.-di- 
bromoundecane  (together  with  undecane- px-dinitrile) ; 
(2)  by  hydrolysis  of  dodeoenonitrile  (together  with 
the  A^-acid  and  hydroxydodecoic  acid);  and  (3)  by 
heating  the  A*-acid  with  potassium  hydroxide  at 
230°  for  several  hrs.  At  350 — 370°,  the  main  product 
of  the  fusion  is  decoic  acid,  but  fission  also  occurs  at 
all  other  points  in  the  chain.  By  reduction  of  the 
corresponding  esters  with  sodium  and  alcohol  are 
obtained  A K-dodeccnol,  b.  p.  138 — 140°/11  mm.,  rf15 
0-848  (fhenylur ethane,  m.  p.  59 — 60-2°),  and  A «-dodec- 
enol,  b.  p.  143 — 144°/13  mm.,  d15  0-850,  respectively. 
Dodecalactone,  b.  p.  170 — 171°/11  mm.,  d15  0-9382, 
is  obtained  by  the  action  of  sulphuric  acid  at  90°  on 
dodecenoic  acid,  and  on  hydrolysis  yields  y-hydroxy- 
dodecoic  acid,  m.  p.  62-5 — 63-5°,  Heated  for  4  hrs. 
at  150°  with  ethyl  sodiomalonate  in  alcohol  solution, 
undecenoyl  bromide  yields  ethyl  undecenylmalonate, 
b.  p.  185°/8  mm.,  which  on  hydrolysis  yields  tridecenoic 
acid,  m.  p.  38 — 38-2°,  b.  p.  185°/15  mm.  ( methyl  e3ter, 
b.  p.  143°/8  mm.,  d15  0-885 ;  ethyl  ester,  b.  p.  150°/ 
8  mm.,  d15  0-880 ;  tridecenyl  ester,  m.  p.  18° ;  b.  p.  230— 
2350/13  mm.).  Reduction  of  the  methyl  ester  yields 
A^-lridecenol,  m.  p.  15°,  b.  p.  149 — 15079  mm. 
(acetate,  b.  p.  154— 155°/9  mra.,  d15  0-8795;  phenyl- 
urethane,  m.  p.  58-2 — 58-6°),  which  with  hydrogen 
bromide  yields  tridecenyl  bromide,  b.  p.  141 — 143°/ 
8  mm.,  d15  1-037,  and  $v-dibromotridecane,  b,  p.  185°/ 
8  mra.,  dls  1-217.  The  latter  on  acetylation  yields 
the  diacetate,  b.  p.  180 — 190°/8  mm.  (together  with 
some  iso  tridecenyl  acetate,  b.  p.  14078  mm.),  which 
on  hydrolysis  yields  tridecane-fiv-diol,  m.  p.  60 — 61°. 
This  glycol  is  readily  oxidised  with  chromic  and 
acetic  acids  to  \-ketotridecoic  acid,  m.  p.  70—71°, 
b.  p.  185 — 186°/1  mm.  (methyl  ester,  m.  p.  30°,  b.  p. 
185 — 186715  mm.).  Tridecalactone,  m.  p.  17 — 18°, 
b.  p.  178 — 180° /9-5  mm.,  d15  0*9327,  obtained  by  the 
action  of  sulphuric  acid  on  tridecenoic  acid,  on 
hydrolysis  yields  y-hydroxytridecoic  add,  m.  p.  66 — 
66-5°.  iso  Tridecenoic  acid,  CHMe:CH-[CH,]9-COL,H, 
m.  p.  28—29°,  b.  p.  183— 185°/13-5  mm.,  161—162°/ 
4  mm.,  is  obtained  as  a  by-product  in  the  reaction 
between  ethyl  sodiomalonate  and  px-dibromoundecane 
(cf.  following  abstract),  or  by  the  action  of  potassium 
hydroxide  at  220°  on  the  A*-acid.  At  300 — 360°, 
fission  of  the  chain  occurs  as  in  the  analogous  eases 
of  the  lower  homologues.  Reduction  of  methyl  iso- 
Iridecenoate,  b.  p.  147 — 148°/10  mm.,  yields  HA-tri- 
decenol,  m.  p.  6°,  b.  p.  150— 152°/11  mm.,  d!S  0-852 
(phenylurethane,  m.  p.  64 — 64-5°).  Condensation  of 
ethyl  methylmalonate  with  undecenyl  bromide  in 
presence  of  dry  sodium  ethoxide  yields  ethyl  methyl- 
undecenylmalonate,  b.  p.  160°/3  mm.,  d15  0-939, 
which  on  hydrolysis  yields  tx-melhyl-Ax -tridecenoic 
acid,  m.  p.  8—97  b.  p.  182—184710  mm.,  d15  0-893 
(methyl  ester,  b.  p.  148— 149710  mm,,  dv‘  0-879; 
ethyl  ester,  b.  p.  160-4 — 161°/10  mm.,  d15  0-873; 
amide ,  m.  p.  86 — 86-5°),  which  on  oxidation  yields 
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undecane  -  (3k  -  dicarboxylic  acid.  By  analogous 
methods  aro  obtained :  (3- melhyl-Ak-iridecenol ,  b.  p. 
159 — 160o/12  mm.,  d15  0-848  ( phenyl-urethane ,  m.  p. 
66-5 — 67-5°) ;  methyllridecenyl  bromide,  b.  p.  140 — 
1440/4  mm.,  d15  1-014;  mx-dibromo-^-methyltridecane, 
b.  p.  161 — 16272-5  mm.,  d15  1-129;  (3 -methyltri- 
decane-txa-diol,  b.  p.  195 — 196°/12  mm.,  m.  p.  —2°, 
d15  0-911 ;  X-keto-a.-methyltridecoic  acid,  m.  p.  46-5 — 
47-2°,  b.  p.  198 — 19973  mm.  ( methyl  ester,  b.  p. 
181 — 183711  mm.,  d1 5  0-936);  methyltridecen-x-ol, 
b.  p.  159 — 161713  mm.,  d15  0-852  ( phenylurelhane , 
m.  p.  69-5 — 70-5°);  methyl  Iridecenylmalonate,  b.  p. 
178 — I8O73  mm.,  d15  0-947 ;  penladecenoic  acid,  m.  p. 
49-8 — 50°,  b.  p.  19578  mm.  ( methyl  ester,  b.  p.  167 — 
168°/8  mm.,  d15  0-881 ;  ethyl  ester,  b.  p.  174 — 176°/ 
8  mm.,  d15  0-875 ;  pentadecenyl  ester,  m.  p.  35 — 35-5°, 
b.  p.  290 — 295o/10  mm.);  AZ-penladecen-ot-ol,  m.  p. 
32 — 33°,  b.  p.  170 — 172710  mm.  ('phenylurelhane, 
m.  p.  60-5 — 01°) ;  pentadecenyl  bromide,  b.  p.  180 — 
185°/3  mm.,  d15  1-009  ;  u£-dibromopentadecane,  b.  p. 
180 — 185°/3  mm.,  d15  1-170;  penladecane-a.£-diol, 
m.  p.  70-6 — 71-6°,  b.  p.  205 — 207°/10  mm.  ( diacetate , 
b.  p.  195 — 20078  mm.)  ;  v-keiopentadecoic  acid,  m.  p. 
78-4 — 79-5°  ( methyl  ester,  m.  p.  43-2 — 43-8°,  b.  p. 
205 — 206715  mm.) ;  iso penladecenoic  acid,  m.  p. 
42-2 — 43°,  b.  p.  174 — 176°/l-25  mm.  (methyl  ester, 

166 —  16878  mm.,  d15  0-883;  ethyl  ester,  b.  p.  175 — 
177 °/8  mm.,  d15  0-877)  ;  A u-pentadecenol,  m.  p.  40 — 
40-5°,  b.  p.  170 — 17278  mm.  (phenylur ethane,  m.  p. 
68 — 68-4°)  ;  methyl  y-methylpentadecenoate,  b.  p. 

167 —  173710  mm. ;  8-methyl-^-penladeceml,  b.  p. 
176—182712  mm.,  d15  0-831  ;  a.-methylheptadecenoic 
acid,  m.  p.  43 — 43-5°,  b.  p.  186 — 187°/3  mm.  (methyl 
ester,  b.  p.  158 — 159°/3  mm.,  d15  0-876). 

J.  W.  Baker. 

Monomethylate  d  polymethylenedicarboxylic 
acids  and  their  derivatives.  P.  Chutt,  F.  Boel- 
sing,  and  G.  Malet  (Helv.  Chim.  Acta,  1927,  10, 
167—194;  cf.  Ruzicka,  this  voL,  57).*— Condensation 
of  ethyl  sodiomethylmalonato  and  methyl  0-bromo- 
pelargonate  and  hydrolysis  of  the  ester,  b.  p.  200°/ 
2  mm.,  formed  yields  decane-$i-dicarboxylic  acid,  m.  p. 
80 — 80-5°.  Ozonisation  of  a-methyltridecenoic  acid 
(preceding  abstract)  yields  the  aldehydo-acid,  b.  p. 
184 — 1S6°/1  mm.  (semicarbazone,  m.  p.  129-5 — 130-5°), 
-which  is  readily  oxidised  to  undecane-XK-dicarboxylic 
acid,  m.  p.  76 — 76-5°  (dimethyl  ester,  b.  p.  187 — 188°/ 
13  mm.,  d15  0-966;  diethyl  ester,  b.  p.  197°/12  mm., 
d15  0-940),  which  is  also  obtained  by  the  interaction 
of  ethyl  methylmalonate  and  methyl  i-bromodecoate, 
and  on  hydrolysis  of  the  dinitrile  obtained  by  the 
action  of  potassium  cyanide  on  (JX-dibromoundecane 
(preceding  abstract).  The  action  of  chloromethyl 
ether  on  the  magnesium  compound  of  (3X-dibromo- 
undecane  yields  ay - dimethoxy - p - ni eth yldodecane,  b.  p. 
156 — 168°/12  mm.  (together  with  a  little  methoxy- 
dodecenol,  b.  p.  77 — 88°/ll  mm.),  which,  treated  with 
hydrogen  bromide  at  170—180°,  yields  oax-dibromo -(3- 
meth  yldodecane,  b.  p.  190— 200°/8  mm.,  d15 1-275;  this, 
converted  into  the  diacetate  and  hydrolysed,  yields 
P-methijldodecane-ay-diol,  b.  p.  186— 189°/8-5  mm .,  1 69— 
17271  mm,,m.  p.  18°,  d15  0-917,  which  changes  spontan¬ 
eously  to  a  white,  crystalline  mass,  m.  p.  42°.  The  same 
glycol  is  better  obtained  by  the  reduction  of  methyl 
a-methyldecane-ocx-dicarboxylate.  Condensation  of 
ethyl  malonate  with  methyl  bromoundecoate  (Walker 


and  Lumsden,  J.C.S.,  1901,  79,  1191)  and  hydrolysis 
of  the  product  yields  $-methyldecane-ccK-dicarboxylic 
acid,  m.  p.  82°,  b.  p.  237— 238°/7  mm.,  210—211°/ 
1  mm.  (dimethyl  ester,  b.  p.  175 — 176°/8  mm.,  d15 
0-975;  diethyl  ester,  b.  p.  187 — 189°/8  mm.,  d18 
0-947;  cf.  Komppa,  A.,  1901,  i,  365,  who  described 
this  acid  as  the  normal  undecanedicarboxylic  acid). 
Reduction  of  the  methyl  ester  yields  y-methyldodecane- 
o u.-diol,  b.  p.  190 — 191°/8  mm.,  d15  0-916  (dibromide, 
b.  p.  187-5— 189°/7  mm.,  d15  1-272).  By  the  con¬ 
tinued  application  of  these  methods,  the  following 
are  obtained :  dodecane-aX-dicarboxylic  acid,  m.  p. 
87-5 — 88-5°  (dimethyl  ester,  b.  p.  185°/9  mm.) ; 
^-methyltridecane-av-diol,  m.  p.  46 — 47°,  b.  p.  195°/ 
9  mm.  (dibromide,  b.  p.  198 — 200°/9  mm.,  d15  1-229) ; 
P-methylundecane-aX-dicarboxylic  acid,  m.  p.  68-5 — 
69-5°,  b.  p.  182— 185°/8  mm.,  d15  0-958  ;  [3 -bromo-X- 
cyanoundecane,  d15  1-100  (decomposes  on  distillation) ; 
y-melhyltridecane-txv-diol,  b.  p.  196 — 197°/8  mm.,  dla 
0-912,  which  spontaneously  changes  into  a  white, 
crystalline  mass,  m.  p.  24°  (corresponding  dibromide, 
b.  p.  196 — 197°/8  mm.,  d15  1-241)  ;  (3-methyIdodecane- 
ap-dicarboxylic  acid,  m.  p.  75-2°,  b.  p.  239 — 241°/ 

4  mm.  (dimethyl  ester,  b.  p.  194 — 196°/9  mm.,  dla 
0-957;  diethyl  ester,  b.  p.  205 — 207°/9  mm.,  d15 
0-938),  which  was  also  obtained  by  hydrolysis  of 
the  dmitrile,  b.  p.  229— 232°/16  mm.,  d15  0-901  ; 
y-methylletradecane-ao-diol,  m.  p.  17°,  b.  p.  204 — 
205°/8  mm.,  d20  0-909;  ao-dibromo-y-methyltetra- 
decane,  b.  p.  207— 208°/8  mm.,  d15  1-218  ;  a-mcthyl- 
tridecanc-av-dicarboxylic  acid,  m.  p.  93-5 — 91-5° 
b.  p.  228 — 230o/4  mm.  (dimethyl  ester,  b.  p.  193 — 195°/ 

5  mm.,  d15  0-941).  Dodecane-a«-diol  yields  a  mono- 
acetate,  b.  p.  185°/8  mm.,  which  with  hydrogen 
bromide  is  converted  into  a  bromoacetate,  b.  p.  160— 
161°/3-5  mm.,  d15  1-083 ;  this  on  hydrolysis  yields 
the  bromohydrin,  m.  p.  28-6°,  b,  p.  155 — 156°/4  mm., 
which  is  converted  into  x-cyanododecan-y-ol,  m.  p. 
23—24°,  b.  p.  173— 175°/4  mm.,  which  on  treatment 
with  hydrogen  bromide  yields  a  mixture  of  the 
bremonitrile,  bromoamide,  m.  p.  42 — 43°,  and  tho 
hydroxyamide,  m.  p.  82 — 84° ;  the  first  two  on  hydro¬ 
lysis  with  methyl- alcoholic  sulphuric  acid  yield  methyl 
y-bromotridecoate,  b.  p.  174 — 179°/4  mm.,  dis  1-090  ; 
P-methyItridecane-ai/-dicarboxyIic  acid,  b.  p.  215 — 
220°/I  mm.  (dimethyl  ester,  b.  p.  203— 204°/8  mm,, 
d15  0-950;  monoamide,  m.  p.  110 — 111°;  dmitrile, 
b.  p.  22779  mm.,  d15  0-908)  ;  y -me thy Itridecane- au¬ 
dio  arboxy  lie  acid,  b.  p.  226 — 227°/3  mm.  (dinitrile, 
b.  p.  177— 17873  mm.,  d15  0-905).  Condensation  of 
ethyl  malonate  with  $8-dibromo-octane,  b.  p.  137 — 
138°/15  mm.,  d15  1-449,  yields  isadecenoic  acid, 
CHMe:CH-[CH2]0-CO2H,  b.  p.  155— 157714  mm., 
d15  0-930  ( methyl  ester,  b.  p.  121— 123°/20  mm.,  d15 
0-896),  and  §-methylnonane-%i-dicarboxylic  acid,  S.  p. 
210— 2150/5  mm.  (m.  p.  40—42°,  but  sample  may 
not  be  pure)  (dimethyl  ester,  b.  p.  174 — 178°/15  mm., 
d15  0-955) ;  y-methylmidecane-ak-diol,  b.  p.  192 — 
195°/15  mm.,  d15  0-923  (corresponding  dibromide, 
b.  p.  185— 188715  mm.,  d15  1-297)  ;  S-methyltri- 
decane-au-dicarboxylic  acid,  b.  p.  229 — 230°/2-o  mm. 
(dimethyl  ester,  b.  p.  210 — 215°/14  mm.).  Penta- 
decane-a^-dicarboxylic  acid,  m.  p.  89 — 90°,  b.  p.  223 — 
225°/0-2  mm.  (dimethyl  ester,  b.  p.  172 — 180°/1  mm., 
d15  0-9465,  in.  p.  3—4°,  but  changes  spontaneously 
into  a  white,  crystalline  mass,  m.  p.  19 — 21°),  is  pre- 
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pared  by  the  ozonisation  or  permanganate  oxidation 
of  a-methylheptadecenoic  acid  and  by  the  oxidation 
of  o-hydroxy-a-methylpentadecanecarboxylic  acid,  m.  p. 
62 — 63°,  obtained  by  the  condensation  of  a-bromo- 
tetradecan-o-ol,  m.  p.  46-4°,  b.  p.  192 — 195°/12  mm., 
d35  1-123,  with  ethyl  sodiomethylmalonate  ;  $-methyl- 
teiradecane-a£-dicarboxylic  acid,  m.  p.  77-2 — 77-4°, 
b.  p.  250°/3  mm.  ( dimethyl  ester,  b.  p.  198 — 200°/ 
3-5  mm.,  d15  0-946;  diethyl  ester,  b.  p.  209 — 211°/ 
3-5  mm.,  d 15  0-931).  y- M ethyltet radecane -a^-dicarb- 
oxylic  acid,  m.  p.  7S-—78-40  ( dimethyl  ester,  b.  p.  203 — 
204°/4  mm.,  d15  0-948;  diethyl  ester,  b.  p.  223 — 
225°/8  mm.,  d15  0-934;  dinitrile,  m.  p.  36-6 — 36-8°, 
b.  p.  235 — 245°/8  mm.)  ;  8-methyltetradecane-a.£- 
dicarboxylic  acid,  m.  p.  78-8 — 79°,  b.  p.  252—253°/ 
3  mm.  { dimethyl  ester,  b.  p.  200 — 202°/3  mm.,  tZ15 
0-950;  diethyl  ester,  b.  p.  234 — 236°/9  mm.,  «Z15 
0-931).  Methyl  K-bromoundecoate,  m.  p.  15-8°,  b.  p. 
164-5°,  and  ethyl  K-bromoundecoate,  m.  p.  10°,  b.  p. 
172 — 174°,  cZ15 1-1295,  are  described.  J.  W.  Baker. 

Oxidation  of  oleic  acid  by  perbenzoic  acid. 
G.  W.  Pigulevski  and  M.  A.  Petrova  (J.  Russ.  Phys. 
Chem.  Soc.,  1926,  58,  1062 — 1066). — Oleic  acid  was 
oxidised  at  0°  in  ethereal  solution  of  perbenzoic  acid 
and  the  benzoic  acid  removed  by  gaseous  ammonia. 
The  ethereal  mother-liquor  gave  a  78%  yield  of  a 
solid  oxide,  m.  p.  57-5 — 58°.  On  hydrolysis  by  boil¬ 
ing  with  dilute  acids,  or  heating  in  a  sealed  tube 
at  150°,  this  gave  a  solid  dihydroxystearic  acid,  m.  p. 
94 — 94-5°,  which  corresponds,  not  with  oleic,  but 
with  elaidic  acid.  Hydrolysis  of  the  oxide  corre¬ 
sponding  with  elaidic  acid,  on  the  other  hand,  accord¬ 
ing  to  Albitzky  (A.,  1899,  i,  862),  gives  dihydroxy¬ 
stearic  acid,  m.  p.  137°,  corresponding  with  oleic  acid. 
It  is  probable  that  the  isomerisation  takes  place  during 
hydrolysis.  M.  Zvegintzov. 

Oxidation  of  ricinoleic  acid  with  nitric  acid. 
Conditions  underlying  the  formation  of  suberic 
acid.  P.  E.  Verka.de  (Rec.  trav.  chim.,  1927, 
46,  137 — 143). — The  relative  amounts  of  suberic 
and  azclaic  acids  produced  in  this  oxidation 
vary  considerably.  The  following  factors  influence 
the  reaction.  (1)  It  is  immaterial  whether  the 
ricinoleic  acid  is  added  to  the  nitric  acid,  or  vice  versa. 

(2)  A  higher  temperature  lowers  the  total  yield. 

(3)  A  higher  temperature  or  less  concentrated  nitric 

acid  gives  a  mixture  in  which  suberic  acid  predomin¬ 
ates.  (4)  Prolonged  oxidation  reduces  the  amount 
of  azelaic  acid,  since  it  undergoes  further  oxidation 
tnorc  rapidly  than  suberic  acid.  On  the  basis  of 
these  facts,  methods  of  preparing  suberic  and  azelaic 
acids  are  described.  J.  M.  Gull  and. 

Preparation  of  a-ketonic  acids.  BarrO  (Compt. 
vend.,  1927,  184,  825 — 826). — Ethyl  diethyloxamate, 
CO,Et-CO-NEt2,  and  magnesium  ethyl  bromide  (1-5 
mols.)  in  1  hr.  at  —15°  afford  75 — 80%  of  the 
theoretical  yield  of  a-hydroxy-a-  ethylb  u  tynli  ethyl  amide, 
b-p.  120°/11  mm.,  together  with  5 — 10%  of  propionyl- 
formdiethylamide,  b.  p.  100°/H  mm.  ( semicarbazone , 
p.  140°).  Excess  of  Grignard  reagent,  higher  tem¬ 
peratures,  and  prolonged  reaction  favour  formation 
of  the  latter  compound.  Traces  of  dipropionyl  are 
formed  and  about  10%  of  the  ethyl  diethyloxamate 
ss  unchanged.  Rapid  hydrolysis  of  the  ketone  amide 
^ith  hydrochloric  acid  affords  the  a-ketonic  acid  in 


70%  yield.  Propionylformic  acid  has  m.  p.  31 — 32°, 
b.  p.  80 — 82°/16  mm.  ( phenylhydrazone ,  m.  p.  161°; 
oxime,  m.  p.  167°;  semicarbazone,  m.  p.  210°);  on 

slow  heating  these  derivatives  give  m.  p.  152°,  161°, 

and  190°,  respectively),  R.  Brightman. 

Electrolysis  of  aqueous  solutions  of  pure  oxalic 
acid.  E.  jDottmer. — See  this  vol.,  427. 

Preparation  of  maleic  and  succinic  acids  from 
furfuraldehyde.  Zaidan  Hojin  Ejkacak u  Kenk- 
yujo. — See  B.,  1927,  268. 

Effect  of  jrem-dialkyl  groups  on  the  formation 
and  stability  of  the  anhydrides  of  dicarboxylic 
acids.  E.  H.  Farmer  and  J.  Kracovski  (J.C.S., 
1927,  680 — 685). — Adipic  and  fi-methyladipic  acids 
form  unimolecular  anhydrides  readily  hydrolysed  by 
atmospheric  moisture  when  the  acids  are  boiled  with 
acetic  anhydride.  The  stability  is  progressively 
increased  in  the  anhydrides  of  (3(3(3'p'-  and  aaa'a'-tetra- 
methyladipic  acids,  the  former  anhydride  being 
unaffected  by  boiling  water  or  by  sodium  carbonate 
solution.  Ring  closure  of  ethyl  a-bromo-$$$ -ietra- 
methyladipate  could  not  be  effected  by  treatment  with 
potassium  hydroxide  in  methyl  alcohol.  The  follow¬ 
ing  are  described :  adipic  anhydride,  m.  p.  97° ; 
fi-methyladipic  anhydride,  b.  p.  165°/1  mm.;  aaa'a'- 
tetramethyladipic anhydride,  m.p.  166°  ( anilicacid ,  m.p. 
218°);  $$$'$' -tetramethyladipic  anhydride,  m.  p.  189° 
(anilic  acid),  when  heated  gives  1:1:2:  2 -tetramethyl- 
cyclopentan-i-one,  b.  p.  186 — 189°.  M,  Clark. 


Shellac.  Constitution  of  aleuritic  acid.  W. 
Nagel  (Ber.,  1927  ,  60,  [B],  605 — 609;  cf.  Harries 
and  Nagel,  A.,  1923,  i,  120). — Oxidation  of  aleuritic 
acid  by  3%  potassium  permanganate  affords  azelaic 
acid  and  non-crystalline  hydro  xyheptoic  acid, 
identified  by  further  oxidation  to  pimelic  acid.  With 
1%  potassium  permanganate  at  the  atmospheric 
temperature,  aleuritic  acid  gives  azclaic  acid  and  non¬ 
crystalline  aldehydic  acids,  which  are  oxidised  further 
to  pimelic  acid.  More  drastic  oxidation  with  Beck¬ 
mann’s  mixture  or  potassium  permanganate  yields 
mainly  azelaic  and  pimelic  acids,  whereas  with  hydro¬ 
gen  peroxide  and  ferrous  sulphate,  non-crystalline, 
aldehydic  compounds  are  formed.  Aleuritic  acid 
is  therefore  regarded  as  Oio-trihydroxypalmitic  acid. 

H.  Wren. 


Ring-chain  tautomerism.  XV.  Hydroxy- 
lactone  type.  E.  Rothstein  and  C.  W.  Shoppee 
(J.C.S.,  1927,  531 — 534). — Introduction  of  a  second 
pem -dimethyl  group  into  Balbiano’s  acid  (cf.  ibid., 
1922,  121,  654)  leads  to  stabilisation  of  the  hydroxy- 

lactone  form,  T~  °>C(OH)COtH.  a-Keto- 

PPyy-telra m ethylglu iaric  acid,  m.  p.  140°  ( dimethyl 
ester,  m.  p.  103°,  b.  p.  170°/15  mm.),  yields  an  acetyl 
derivative,  m.  p.  149°.  It  titrates  as  a  monobasic 
acid,  but  the  presence  of  alkalis  or  acids  tends  to 
shift  the  equilibrium  in  favour  of  the  ketonic  form, 
C02H-C0*CMe2-CMe2-C02H.  The  acid  gives  an 
additive  product, 

C0,H-[CMe2]2-C(0H)(C02H)-NH-C6H4-NH2,  in.  p. 
160°,  and  a  condensation  product 


R*OfiH.-NH 


C02H-[CMe2]2-C - C  0 

enediamine. 


m.p.  240  ,  with 

M.  Clark. 
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Oxidation  [of  organic  compounds].  W.  H. 
Hatcher  (Trans.  Roy.  Soc.  Canada,  1926,  [iii],  20, 
Ill,  327 — 335). — The  action  of  alkaline  permanganate 
on  tartaric  acid  yields  2  mols.  of  oxalic  acid,  •whilst 

acid  permanganate  gives  carbon  dioxide  and  2  mols. 
of  formic  acid,  and  sodium  hypoiodite  has  no  effect. 
Dihydroxymaleie  acid  Is  oxidised  by  alkaline  per¬ 
manganate  to  oxalic  acid,  and  by  acid  permanganate 
to  carbon  dioxide,  formic  acid  not  being  produced 
in  either  case,  whereas  with  sodium  hypoiodite  the 
product  is  mesoxalic  acid.  With  all  three  oxidising 
agents,  dihydroxytartaric  acid  is  formed  as  an  inter¬ 
mediate  stage.  Permanganate  oxidises  mesoxalic 
acid  to  oxalic  acid  or  carbon  dioxide,  and  sodium 
hypoiodite  slowly  converts  it  into  oxalic  acid.  Mes¬ 
oxalic  acid  docs  not  seem  to  be  formed  in  the  oxidation 
of  dihydroxymaleie  acid  by  permanganate.  Formic 
acid  is  rapidly  and  completely  oxidised  by  alkaline 
permanganate,  but  with  acid  permanganate  the 
reaction  is  not  complete.  R.  Cuthill, 


Compounds  of  the  tartar  emetic  type.  Classi¬ 
fication.  E.  Darmois  (Bull.  Soc.  chim.  Belg.,  1927, 
36,  64—75;  cf.  A.,  1923,  i,  299,  535,  751;  1924,  ii, 
618;  1925,  ii,  184,  357;  1926,  337,  457,  559,  661,  778, 
1201). — Compounds  of  the  tartar  emetic  type  are 
formed  from  a  variety  of  oxides  of  metals  or  metalloids 
(beryllium,  boron,  aluminium,  titanium,  zirconium, 
arsenic,  antimony,  bismuth,  copper,  molybdenum, 
tungsten,  uranium)  and  all  organic  compounds  con¬ 
taining  two  adjacent  hydroxyl  groups,  whether 
alcoholic,  phenolic,  or  acidic.  The  constitution, 
C02H-CH(0H)-CH(0Sb0)-C02H,  suggested  by  Jung- 
fleisch  for  tartar  emetic  does  not  account  for  the 
immediate  change  in  optical  rotation  on  adding 
alkali  to  tartar  emetic  or  yellow  molybdic  acid  to 
malic  acid,  nor  the  inability  of  tartaric  esters  to  form 
emetics  until  hydrolysis  has  occurred.  Co-ordination 
formulae  of  a  single  type  are  also  not  satisfactory 
for  all  emetics. 

Emetics  are  grouped  in  three  classes :  (i)  those 
possessing  a  p„  of  maximum  stability;  e.g.,  the 
compound  [4Mo03)2C4H405]Nav„  formed  by  gradual 
addition  of  alkali  to  a  solution  of  molybdic  and  tar¬ 
taric  acids,  represents  a  point  of  maximum  stability 
at  p„  3-7;  (ii)  those  stable  in  acid  media,  and  (iii) 
those  stable  in  basic  media;  e.g.,  tartar  emetic  and 
mixtures  of  antimony  trioxide  or  boric  acid  with 
mannitol,  form  stable  complexes  on  addition  of  excess 
of  concentrated  alkali. 

The  formation  of  complexes  of  the  emetic  type  is 
readily  followed  by  means  of  polarimetric  measure¬ 
ments.  The  molybdoraalates  are  derivable  from  acids 
4Mo03,2H20  and  Mo03,H20 ;  e.g.,  the  dextrorotatory 

ammonium  salt  U(I), 
and  thelasvorotatory 
potassium  saltis(II). 
Emeticsstablein  acid 
are  usually  formed 
only  from  strongly 
acidic  oxides;  those 
of  class  iii  are  derived 
from  weakly  acidic 
oxides  combined 
with  alcoholic  hydroxyl  groups.  Thus  in  sodium  boro- 


C0j,CH(0H)-CH.-C0-~l 

no 

moAi<  (Rh4), 

co^ni  (Oh  )-ch, -rev 

CO2CH(OH)-CHs-C02H 

1  in.) 

1  MoOa 

K, 

COvCH^HyCHj-COjT 

J 

mannitol,  [C6H130s:B203:C6H1305]Na2,  neighbouring 
pairs  of  hydroxyl  groups  are  linked  to  the  boric  oxide 
group,  and  one  hydroxyl  group  of  each  pair  becomes 
acidic,  and  the  hydrogen  atom  is  replaced  by  sodium. 
In  the  alkali-stable  complex  from  tartar  emetic, 
neutral  potassium  tartrate  takes  the  place  of  mannitol. 

C.  Hollins. 

Mucondc  and  hydromuconic  acids.  IV.  Geo¬ 
metrical  form  and  reducibility.  E.  H,  Farmer  and 
W.  M.  Duffest  (J.O.S.,  1927,  402 — 412). — Addition  of 
bromine  to  trans-trans-m ethyl  mueonate  gives  two 
isomeric  dibromides,  A,  m.  p.  104 — 105°;  B,  m.  p. 
50°.  When  treated  with  diethylamine  In  ether,  A 
gives  (i)  trans-trans-md/w/i  a-bromomveonate,  m.  p, 
89°  {amide,  m.  p.  235°),  whilst  B  gives  (ii)  eis-ois- 
methyl  x-brom om uconate,  m.  p.  68°  (amide,  m.  p.  197°), 
and  (iii)  cis-tTa.ns-methyl-a.-bromo?nuconate,  m.  p,  55° 
( amide ,  m.  p.  156°).  The  geometrical  configurations 
of  these  isomerides  are  determined  by  the  relative 
ease  of  formation  of  the  amides.  Reduction  with 
zinc  and  acetic  acid  readily  gives  with  (i)  and  (iii) 
methyl  A$-dihydromuconaie,  m.  p.  16°,  whilst  with 
(ii)  no  reduction  occurs.  Treatment  with  zinc  dust 
in  alcohol  or  acetone  removes  bromine  from  (i)  to 
give  trans-trans-methyl  mueonate,  but  does  not  affect 
(ii)  or  (iii).  Reduction  of  the  three  isomeric  ethyl- 
aa'-dibromomuconates  and  of  the  analogous  dichloro- 
eompounds  with  zinc  and  acetic  acid  gives,  in  each 
case,  ethyl  A^-dihydromvconate  (trans  ?),  m.  p.  2°. 
The  two  isomeric  methyl  muconates  (J.C.S.,  1923, 121, 
2531),  on  reduction  with  zinc  and  acetic  acid,  give 
methyl  A^-dihydromuconate,  with  sodium  amalgam 
give  A^-diliydromuconic  acid,  and  with  palladium 
and  hydrogen  give  methyl  adipate.  The  isomeric 
methyl  aa'-dibromoadipates  ( loc .  cit .)  treated  with 
zinc  and  acetone  give  methyl  A®-dihydromeconate, 
m.  p.  16°.  meso-  and  r-Ethyl  (3{J'-diphenyl-(3B'- 
dihydroxyadipates  (Beschke,  A,  1912,  i,  889)  react 
with  phosphorus  tribromide  to  give  two  isomeric 
ethyl  -diphenylmuconates,  (iv),  m.  p.  136°,  and  (v), 
m.  p.  174°.  These  are  also  produced  by  the  action 
of  zinc  dust  and  acetone  or  of  acetic  anhydride  on 
the  dihydroxy-comp  ounds ;  (v)  rapidly  changes  on 
keeping  to  a  third  isomeride  (vi),  m.  p.  72°.  Hydroly¬ 
sis  of  (iv)  yields  -diphenylmuconic  acid,  m.  p.  142°, 
whilst  (vi)  gives  2  :  3-diphenylcrotonolactone-3-aeetic 
acid  ( ?),  m.  p.  181°  (Beschke,  loc.  cit.).  Reduction 
of  (iv)  with  sodium  amalgam  after  hydrolysis  gives 
-diphenyl- A$-dihydromv conic  acid,  m.  p.  195 
(ethyl  ester,  m.  p.  56°),  whilst  (vi)  under  similar 
treatment  gives  a  mixture  of  this  acid  with  trans- 

-diphenyl-AP-dihydrmnvconic  acid,  in,  p.  297 
(ethyl  ester,  m.  p.  86°).  Oxidation  of  each  of  those 
acids  with  ozone  gives  the  same  hcnzoylaectic  acid. 

M.  Clark. 

Catalytic  oxidation  by  air  of  alcohols  to  alde¬ 
hydes  or  ketones  in  presence  of  zinc  oxide. 
R.  Ottensooser  (Bull.  Soc.  chim.,  1927,  [iv],  41, 
324 — 325). — The  following  yields  of  aldehydes  or 
ketones  are  obtained  by  oxidation  by  air  of  the  alcohol 
named  in  the  presence  of  zinc  oxide  eatalyst  prepared 
from  ammonium  zincata  (cf.  Adkins  and  Lazier,  A., 
1925,  i,  878).  The  optimum  temperature  is  indicated  : 
Propyl  alcohol,  85-6%  (315 — 325°);  isopropyl,  84-5% 
(315—325°);  mi, -butyl,  93-0%  (335—340°); 
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butyl,  85-7%  (335 — 340°) ;  isobutyl,  74-0%  (340— 
350°),  isoamyl,  60-5%  (345 — 355°);  sec.-octyl,  794% 
(330—340°) ;  w-decyl,  70%  (390-400°),  benzyl,  67-2% 
(330°),  phenylethyl  alcohol,  50%  (430-440°).  In 
the  first  three  cases,  yields  are  calculated  on  the  air 
used,  less  than  the  theoretical  amount  being  em¬ 
ployed.  In  the  last  two  cases,  the  reaction  was 
cSected  under  reduced  pressure.  R.  Brightman. 

Catalytic  condensation  o£  acetone  at  high  tem¬ 
peratures  and  pressures.  II.  W.  N.  Ipatiev 
and  A.  D.  Petrov  (Ber.,  1927,  60,  [£],  753—755; 
cf.  A.,  1926,  1130). — Mesitylene  is  the  main  product 
formed  when  acetone  is  heated  with  aluminium  oxide 
at  350°  under  high  pressure;  in  addition,  mesityl 
oxide,  isophorone,  xylitone,  and  a  terpene  hydro¬ 
carbon  are  obtained.  Hexamethylbenzene  is  not 
produced  by  the  condensation  of  acetone  with 
methyl  alcohol  in  presence  of  aluminium  oxide  under 
pressure.  H.  Wren. 

Catalytic  condensation  of  acetone  at  high  tem¬ 
peratures  and  pressures.  I.  W.  N.  Ipatiev  and 
A.  D.  Petrov  (J.  Russ.  Phys.  Chem.  Soc,,  1926, 
58,  1028 — 1033)— -See.  A.,  1926,  1130,  and  preceding 
abstract. 

Condensation  of  acetaldehyde  with  methyl 
»-propyl  ketone.  J.  Colonge  (Bull.  Soc.  cliim., 
1927,  [iv],  41,  325 — -32S). — Methyl  propyl  ketone 
and  acetaldehyde  in  presence  of  methyl-alcoholic 
potassium  hydroxide  at  10°  afford  (yield  50 — 55%) 
y-etkylpentan-5-ol-$-one,  b.  p.  80 — 82°/3  mm.,  d15 
0-977,  »);  1-4418,  which  gives  iodoform  with  sodium 
hypoiodite,  but  does  not  form  a  hydrogen  sulphite  com¬ 
pound.  Dehydration  in  presence  of  iodine  or  oxalic  acid 
at  145°  affords  y-ethyl-&-‘penten-$-one,  b.  p.  85 — 86°/S0 
mm.,  d1TB  0-865,  1-4479  (oxime,  b.  p.  110—11375 

mm.;  semicarbazcme,  m.  p.  200°),  which  does  not  give 
a  hydrogen  sulphite  compound,  but  on  hydrogenation 
in  presence  of  nickel  is  converted  into  y-ethylpentan-P- 
one.  Reduction  with  sodium  in  moist  ether  affords 
y-ethyl  pentan-3-ol  (yield  30%),  and  oxidation  with 
sodium  hypochlorite,  a-ethylerotonic  acid,  m.  p.  42°. 

R.  Brightman. 

Study  of  the  molecular  constitution  of  certain 
organic  compounds  by  the  absorption  of  light. 
H.  E,  Acly  and  H.  S.  French  (J.  Amer.  Chem.  Soc., 
1927,  49,  847 — 856). — The  absorption  of  acetyl- 
acetone,  acetylacetone  dioxime,  acetylacetone  mon¬ 
oxime  anhydride,  copper  acetylacetone,  dimethyl 
diketone  monoxime,  dimethylglyoxime  anhydride, 
and  copper  dimethylglyoxime,  dissolved  in  95% 
alcohol,  was  investigated  in  the  ultra-violet;  the 
visible  absorption  of  the  copper  compounds  was 
also  studied.  The  conclusion  is  reached  that  acetyl¬ 
acetone  in  95%  alcohol  is  an  equilibrium  mixture 
of  keto-  and  enolic  forms,  about  55-7%  of  the  latter 
being  present.  Dimethyl  diketone  monoxime  also 
appears  to  be  an  equilibrium  mixture. 

F,  G.  Willson. 

Ring-chain  tautomerism.  XVI.  Effect  of  two 
adjacent  gem-dimethyl  groups  on  the  ease  of 
formation  of  the  cyclopentane  ring.  I.  Vogel 
(J.C.S.,  1927,  594—600). — aS-Diacetyl-PPyy-tctra- 

feethylbutane,  reacts  exclusively  in 


the  form  of  the  ring  isomeride,  jf'J'  * 

'CMcj-CHAc 

(II),  as  would  be  expected  from  the  modified  strain 
theory  of  Thorpe  and  Ingold.  In  addition  to  purely 
chemical  evidence,  confirmation  of  the  structure  (II) 
is  obtained  from  measurements  of  the  parachor. 
This  compound,  obtained  by  reduction  of  mesityl 
oxide  by  moist  aluminium  amalgam  (cf.  Law,  J.C.S., 
1912,  101,  1016),  exists  in  two  modifications,  a  solid 
(a)  and  a  liquid  (p)  form,  to  which  cis  and  irons  con¬ 
figurations,  respectively,  are  ascribed.  The  a -form, 
m.  p.  45°,  gives  a  monosemiearbazone,  m.  p.  185°, 
and  a  monobenzoyl  derivative,  m.  p.  115°.  The  p-form, 
b.  p.  122 — 124720  mm.,  gives  a  monosemimrbazone, 
m.  p.  165°,  and  a  monobenzoyl  derivative,  m.  p.  42°. 
Oxidation  of  either  form  with  chromic  acid  gives 
tetramethylsuceinic  acid.  Sodium  hypochlorite  and 
potassium  permanganate  are  almost  without  effect. 
Oxidation  with  sodium  hypobromite  gives  a  quantit¬ 
ative  yield  of  bromoform  corresponding  with  one 
acetyl  group  and  a  small  quantity  of  acid,  m.  p.  122 — 
123°  (sparingly  soluble  silver  and  barium  salts). 

M.  Clark. 

Selenoketones.  R.  E.  Lyons  and  W.  E.  Bradt 
(Ber.,  1927,  60,  [BJ,  824 — 826). — Selenoketones  are 
obtained  as  heavy  red  oils  by  the  action  of  hydrogen 
selenide  on  ketones  mixed  with  concentrated  hydro¬ 
chloric  acid.  They  cannot  be  distilled  without 
decomposition.  Chlorine  decomposes  them  with 
production  of  selenium  tetrachloride.  Diseleno- 
acetone,  (CH3-CSe-CH3).2,  di(methyl  ethyl  selenoke(one) 
and  diselenoacetophenonc  are  described.  H.  Wren. 

Constitutional  studies  in  the  monocarboxylic 
acids  derived  from  sugars.  IV.  Isomeric 
lactones  obtained  from  arabinose.  J.  Pryoe 
and  R.  W.  Humphreys  (J.C.S.,  1927,  559—565).— 
Direct  chemical  proof  of  the  amylene-oxide  structure 
of  trimethyl-p-methylarabinoside  is  adduced  in 
that  this  substance,  like  the  a-stereoisomeride,  is 
converted  by  simultaneous  hydrolysis  and  oxidation 
with  hydrobromic  acid  and  bromine  into  d- 2  :  3  : 4- 
trimethylarabonolactone  (cf.  A.,  1925,  i,  366).  The 
isomeric  l- 2:3: 5-trimethylarabonolactone  is  ob¬ 
tained  by  synthesis  of  the  mixed  methyl-y-arabinosides 
and  subsequent  methylation,  followed  by  simultaneous 
hydrolysis  and  oxidation.  It  is  obtained  alternatively 
by  bromine  oxidation  of  arabinose,  followed  by 
methylation.  The  results  of  Baker  and  Haworth 
(A.,  1925,  i,  365)  and  of  Haworth  and  Nicholson  (A., 
1926,  1025)  are  confirmed.  Simultaneous  formation 
of  amylene  and  butylene  oxide  derivatives  occurs 
when  arabinose  is  condensed  with  methyl  alcohol  in 
presence  of  hydrogen  chloride  at  100°,  since  both 
d-  2:3:4-  and  (-2:3:  5-trimetkylarabonolaetones 
can  be  obtained  from  the  initial  condensation  product. 
The  auto-eondensation  of  y- arabinose  derivatives  to 
form  a  dipentoside  is  described.  M.  Clap.k. 

Action  of  sugar  in  the  organism.  II.  De¬ 
composition  of  dextrose  hy  very  dilute  alkali. 
F.  Fischler  (Z.  physiol.  Chem.,  1927,  165,  53 — 67). 
— The  previous  observation  (A.,  1926,  1170)  that,  on 
distilling  a  solution  of  dextrose  in  dilute  sodium 
carbonate,  methylglyoxal  appears  in  the  distillate, 
is  confirmed.  If  the  experiment  be  conducted  in  the 
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absence  of  air  and  so  that  the  sugar  solution  is  dropped 
slowly  into  boiling  sodium  carbonate,  it  is  further 
possible  to  isolate  from  the  residual  solution  the 
osazone  of  glyceraldehyde  (or  of  dihydroxyacetone) ; 
the  osazone  so  obtained  was  always  more  or  less 
contaminated  with  a  red  pigment.  Distillation  with 
dilute  sulphuric  acid,  after  treatment  of  the  dextrose 
with  carbonate,  yields  a  further  amount  of  methyl- 
lyoxal,  which  must  have  been  derived  from  the 
ihydroxyacetone ;  moreover,  dihydroxyacetone,  on 
distillation  with  sodium  carbonate,  gives  half  the 
amount  of  methylglyoxal  which  is  yielded  by  an 
equimolecular  quantity  of  dextrose  under  the  same 
conditions.  It  is  therefore  thought  that  the  primary 
degradation  of  dextrose,  under  the  influence  of  very 
dilute  alkali,  is  into  two  molecules  of  glyceraldehyde 
(or  dihydroxyacetone),  from  which  the  methylglyoxal 
is  formed  secondarily.  G.  R.  Harington. 

Acetone  compounds  of  the  sugars  and  their 
derivatives.  VIII.  Monoacetone-l-arabinose 
[I-arabinose  isopropylidene  ether].  H.  Ohle  and 
G.  Berend  (Ber.,  1927,  60,  [B],  816—811). — (-Arab- 
inose  is  converted  by  acetone  in  presence  of  anhydrous 
copper  sulphate  into  1  -ardbinose  isopropylidene  ether, 
m.  p.  110°  after  softening  at  103°  (also  semihydrate, 
m.  p.  80°,  [aj™  +128-8°  in  water).  Since  it  reduces 
Fehling’s  solution,  it  appears  to  represent  a  new 
type  of  “acetone  sugar.”  H.  Ween. 

Detection  of  sugar  in  presence  of  proteins  and 
the  supposed  condensation  of  carbohydrates 
with  albumin.  C.  Neubebg  and  E.  Simon  (Ber., 
1927,  60,  [J3],  817 — 824). — The  observation  of 
Pringsheim  and  Winter  (A.,  1926,  1274)  that  reducing 
hexoses  combine  instantaneously  with  proteins, 
albumoscs,  and  peptones  is  not  in  harmony  with  the 
slight  optical  effect  of  proteins  on  sugars  and  the 
ready  decomposability  of  amino-acid-sugar  com- 
lexes  (cf.  Neuberg  and  Kobel,  A.,  1926,  151).  If, 
owever,  a  mixture  of  a  protein  with  only  half  the 
quantity  of  sugar  with  which,  according  to  Prings¬ 
heim,  it  can  combine  is  heated  with  Fehling’s 
solution,  reduction  is  observed.  Pringsheim’s  observ¬ 
ations  appear  to  be  vitiated  by  the  retention  in 
colloidal  solution  of  a  part  of  the  cuprous  oxide  by 
the  protective  action  of  the  albumin  or  alkali 
albuminate.  That  proteins  do  not  combine  with 
sugars  in  the  proportions  indicated  by  Pringsheim 
and  Winter  is  established  by  the  observations  (1)  that 
sugars  can  be  almost  completely  removed  from  such 
mixtures  by  dialysis,  (2)  that  the  sugar  remains  in 
solution  when  the  protein  is  precipitated  from 
neutral  solution  by  colloidal  ferric  hydroxide,  (3)  that 
proteins  can  be  precipitated  by  alcohol  from  the 
protein-carbohydrate  mixtures,  and  (4)  by  titri- 
metric  determination  of  the  sugar  by  a  method 
which  does  not  involve  the  separation  of  the  cuprous 
oxide  formed.  H.  Ween. 

Constitution  of  the  disaccharides.  XII.  Lact¬ 
ose.  W.  N.  Hawobth  and  C.  W.  Long  (J.C.S., 

1927,  544- — 548). — Methylation  of  the  barium  salt  of 
lactobionic  acid,  obtained  by  oxidation  of  lactose, 
yields  methyl  odam  ethyl-lad obionate,  b.  p.  157—164°/ 

0-05  mm.,  [a]D  +34°,  1-4632.  Hydrolytic  cleavage 

of  this  product  gives  2:3:4:  6-tetramethylgalactose 


and  2:3:5: 6-tetramethyl-y-glueonolaetone.  The 
biose  linking  in  lactobionic  acid  must  therefore  occupy 
the  4-position  in  the  hexonic  acid  chain,  and  the 
constitution  already  ascribed  to  lactose  by  Charlton, 

Haworth,  and  Peat  (A.,  1926,  273)  is  confirmed. 

M.  Clark. 

Synthetic  melibiose.  A.  Pictet  and  H.  Vogel 
(Helv.  Chim.  Acta,  1927,  10,  280). — The  following 
additional  data  are  given  concerning  the  synthetic 
melibiose  previously  obtained  (A.,  1926,  1229) :  [a]0 
+127-1°  in  water  (after  24  hrs.) ;  hydrazone,  m.  p. 
142°;  osazone ,  m.  p.  177°;  octa-acetate,  m.  p.  175°, 
[a]D  +97-3°  in  alcohol-chloroform  solution. 

J.  W.  Baker. 

Melezitose  and  turanose.  G.  C.  Lextch  (J.C.S., 
1927,  588 — 594;  cf.  Zemplen  and  Braun,  A.,  1926, 
1229). — Treatment  of  melezitose  with  methyl  sulphate 
and  sodium  hydroxide  gives  hendecamethylmelezitose, 
b.  p.  236°/0-01  mm.,  nD  1-4680,  [<x]D  +114°  in  methyl 
alcohol,  +108-6°  in  ethyl  alcohol.  Hydrolysis  with 
hydrochloric  acid  gives  amylene-oxidic  tetramethyl- 
glucose  and  trimethyl-y-fructose,  nD  1-4660,  [a]D  +55-5° 
in  alcohol  (Zemplen  gives  +24°)  in  the  proportion  2:1. 
Prom  the  behaviour  of  the  trimethylfructose  on 
distillation,  a  definite  structure,  agreeing  with  that 
already  suggested  by  Zemplen  and  Braun,  is  ascribed 
to  it.  An  improved  method  of  isolating  the  hexose 
derivatives  after  hydrolysis  is  given.  M.  Clark. 

Complete  depolymerisation  of  starch.  A. 
Pictet  and  R.  Salzmann  (Helv.  Chun.  Acta,  1927, 
10,  276 — 279). — Trihexosan,  obtained  from  starch, 
when  heated  with  twice  its  weight  of  glycerol  for 
15  hrs.  at  200 — 210°,  yields  an  exceedingly  hygro¬ 
scopic  compound,  m.  p.  about  40°,  [a]D  +69-21°,  of 
a-glucosan  and  glycerol  ( telrabenzoale ,  m.  p.  65°; 
teira-acclale,  m.  p.  36 — 37°)  which  does  not  reduce 
Fehling’s  solution  or  form  an  osazone.  The  same 
compound  is  obtained  when  an  equimolecular 
mixture  of  glucosan  and  glycerol  is  heated  at  165°  in 
a  vacuum  for  10  hrs.  It  yields  dextrose  on  hydrolysis 
with  dilute  mineral  acids  and  acraldehyde  when 

heated  with  potassium 
hydrogen  sulphate,  and, 
therefore,  is  probably  re¬ 
presented  by  the  annexed 
formula.  Thus  ot-glueosan 
is  the  ultimate  depolymeris- 
ation  product  of  trihexosan 
(and  therefore  of  starch), 
but  careful  search  failed  to  detect  the  presence  of  any 
P-glucosan  in  the  product,  as  would  be  expected,  since 
trihexosan  is  probably  [3-glucosylm  altosan  (Pictet  and 
Salzmann,  A.,  1926,  52).  The  formation  of  the 
glucosan  is,  however,  in  good  agreement  with  the 
author’s  relation  between  the  rotatory  power  and 
mol.  wt.  of  starch  depolymeridcs  (Pictet,  A.,  1926, 
387).  J.  W.  Baker. 

Catalytic  and  specific  dynamic  actions 
of  certain  amino-acids.  J.  M.  Ort  and  J.  B- 

Bollman  (J.  Amer.  Chem.  Soc.,  1927,  49,  805— 
810). — The  action  of  0-03%  hydrogen  peroxide  on 
dextrose  in  presence  and  absence  of  certain  amino- 
aeids  was  studied  by  the  method  of  oxidation 
potentials.  Cystine,  glycine,  alanine,  phenylalanine. 
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leucine,  histidine,  and  valine  were  found  to  catalyse 
this  action ;  glutamic  acid,  aspartic  acid,  and  tyrosine 
were  without  effect.  This  division  of  amino-acids 
closely  parallels  their  division  in  vivo  according  to 
their  specific  dynamic  actions.  F.  6.  Willson. 

Structure  of  amino-acids,  polypeptides,  and 
related  compounds.  E.  Abderhalden  and  R. 
Haas  (Z.  physiol.  Chem.,  1927,  164,  1 — 9 ;  cf.  A., 
1926,  959). — A  significant  rise  in  the  absorption  of 
ultra-violet  light  by  amino-acids  takes  place  on 
formation  of  salts,  but  no  appreciable  increase  occurs 
on  salt  formation  by  polypeptides.  In  polypeptides, 
therefore,  the  amino-carboxyl  form  is  the  principal 
type,  and  this  would  account  for  the  greater  ease  of 
chlorination  of  these  compounds  compared  with 
amino-acids.  Great  differences  are  exhibited  in  the 
absorption  curves  of  creatine  and  creatinine,  and  this 
is  attributed  to  the  closure  of  the  ring  and  the  con¬ 
sequent  loss  of  its  “  Zwitterion  ”  properties.  From 
absorption  curves,  it  is  shown  that  solutions  of  amino- 
acids  react  with  freshly-precipitated  ferric  hydroxide, 
since  there  is  a  distinct  increase  in  the  absorption. 
Large  quantities  of  ferric  hydroxide,  however,  cause 
a  decrease,  due  to  the  adsorption  of  glycine,  and 
possibly  the  iron  compound  also,  by  the  ferric 
hydroxide.  A.  Wormall. 

Copper  salts  of  optically  active  amino-acids 
and  similar  polypeptides  in  polarised  light.  E, 
Abderhalden  and  E.  Schnitzler  (Z.  physiol.  Chem., 
1927, 164, 37—49) . — The  specific  rotatory  powers  of  the 
copper  salts  of  amino-acids,  and  those  of  polypeptides, 
increase  with  decreasing  concentration.  The  signific¬ 
ance,  with  regard  to  the  structure  of  these  substances 
in  solution,  is  briefly  discussed.  A.  Wormall. 

Copper  salts  of  amino-acids  and  polypeptides. 
E,  Abderhalden  and  E.  Schnitzler  (Z.  physiol. 
Chem.,  1926,  163,  94 — 119).— Copper  salts  of  glycine, 
saroosine,  d-alanine,  cB-serine,  a-  and  (3-aminobutyric 
acids,  a-aminoisobutyric  acid,  cB- valine,  (-leucine, 
(?-,  i-,  and  di-tyrosines,  aspartic  acid,  asparagine, 
d-glutamic  acid,  glycylglycine,  leucylglycine,  and 
leucyl-leucine  are  prepared  by  boiling  a  concen¬ 
trated  aqueous  solution  of  the  amino-acid  with  a 
neutral  aqueous  suspension  of  freshly-precipitated 
copper  oxide  for  some  time  and  crystallising  from  the 
dark  blue  filtrate  or  precipitating  with  alcohol.  For 
the  cystine  salt,  the  components  are  shaken  together 
in  the  cold  and  excess  of  copper  oxide  is  removed  from 
the  sparingly  soluble  copper  salt  by  means  of  hydro¬ 
chloric  acid.  The  copper  salt  of  histidine  cannot  be 
dried  without  decomposition.  The  electrical  con¬ 
ductivities  of  the  copper  salts  of  the  monobasic  acids 
at  varying  concentrations  arc  of  the  order  of  10~5,  and 
differ  little  for  different  acids,  that  of  copper  leucine 
being  the  smallest  for  simple  amino- acids,  and  that  of 
copper  leucyl-leucine  one  tenth  as  great.  The  copper 
salts  of  dibasic  amino-acids  show  special  behaviour. 
The  conductivity  of  monocopper  glutamate, 
(CpH804N)2Cu,  is  ten  times  that  of  the  other  amino- 
acid  copper  salts  examined.  The  normal  copper 
salts  of  aspartic  and  glutamic  acids  have  about  the 
same  conductivity  as  salts  of  monobasic  acids. 

PPer  L  tyrosine  shows  a  higher  conductivity  than  the 

C.  Hollins. 


B-Amino-p-aryl-alipliatic  acids.  II.  (3 -Amino - 
p-arylisosuccinic  ester.  W.  M.  Rodionov  and 
A.  M.  Fedorova  (Bcr.,  1927,  60,  [B],  804 — 807 ;  cf. 
this  vol.,  137). — Ethyl  malonate  is  converted  by  benz- 
aldehyde  and  boiling  alcoholic  ammonia  into  a  mixture 
of  benzylidencmalondiamide,  m.  p.  190°,  ethyl  benzyl- 
idenemalonatc,  and  ethyl  a-aminobenzylmalonato 
isolated  as  the  hydrochloride,  m.  p.  158 — 160°,  which 
is  converted  by  boiling  hydrochloric  acid  into  p-amino- 
3-phenylpropionic  acid  hydrochloride,  m.  p.  223°. 
Ethyl  piperonylidenemalonate  and  ethyl  a-amino- 
methylenedioxybenzylmalonate  hydrochloride,  m.  p.  155°, 
converted  by  hydrochloric  acid  into  (3-amino- (3- 
piperonylpropionic  acid  hydrochloride,  m.  p.  233°, 
are  derived  similarly  from  piperonal.  Ethyl  <x-methyl- 
aminomethylenedioxybenzylmalonale  hydrochloride,  m.p. 
130°,  is  described.  Ethyl  a-amino-m-nilrobenzyl- 
malonate  hydrochloride  has  m.  p.  150°.  H.  Wren. 

Influence  of  groups  and  associated  rings  on 
the  stability  of  certain  heterocyclic  ring  systems. 
I.  Substituted  glutarimides.  S.  S.  G.  Sircar 
(J.C.S.,  1927,  600 — 605). — The  rate  of  hydrolysis  of 
various  Pfi-disubstituted  glutarimides  shows  that,  in 
accordance  with  Thorpe  and  Ingold’s  modified  strain 
theory,  there  is  an  increase  in  stability  in  the 
ascending  series,  H,  H ;  Me,  H ;  Et,  H ;  Me,  Me ; 
Me,  Et ;  Et,  Et ;  cycJopentane ;  cyclohexane. 

The  following  compounds  are  new  :  (3(3- Dimethyl 
$-methyl-$-ethyl- ,  and  $$-dieihyl-gluiarimide  ;  cyclo- 
pentanediacetimide  [^-(a'S'4etramethylene)glutaritmde] 
and  cyclohexancdiacetimide  [(3(3-(a'e  -pentamethylene)- 
glularimide].  They  melt,  respectively,  at  147°,  127°, 
146—147°,  153 — 154°,  and  169°. 

B.  W.  Anderson. 

Mustard  oils.  II.  [Reactions  with  semi- 
carbazide  and  piperazine.]  L.  Rosenthaler 
(Arch.  Pharm.,  1927  ,  265,  111—114;  cf.  A.,  1924,  i, 
949).— The  mustard  oils  react  with  semicarbazide 
and  piperazine,  giving  stable  compounds  of  the  types 
NHR-CS-N(NH2)-CO-NH2  (I),  and  (II), 

NHR-(S)CN<^Jq|2>NC(S)-NHR.  The  com¬ 
pounds,  m.  p.  195 — 196°  and  203 — 204°,  were 
obtained  from  semicarbazide  and  allyl-  or  phcnyl- 
thiocarbimides  in  aqueous  alcoholic  solution.  The 
sparingly  soluble  piperazine  derivatives,  m.  p.  219°, 
156°,  and  255 — 260°  (decomp.),  were  prepared 
from  ethyl-,  allyl-,  and  phenyl-thiocarbimides, 
respectively.  S.  Coffey. 

Reactions  of  magnesium  alkyl  halides.  E. 
Spath  (Ber.,  1927,  60,  [B],  702— 704).— The  fission  of 
the  mcthylenedioxy-group  into  hydroxyl  and  meth- 
oxyl  under  the  action  of  magnesium  methyl  iodide 
(Kafuku,  A.,  1925,  i,  1413)  has  been  observed 
previously  by  the  author  (A.,  1914,  i,  506,  650).  The 
assumption  that  the  product  of  high  b.  p.  obtained  by 
the  action  of  magnesium  methyl  iodide  on  benzyl 
chloride  is  a-phenyl-(3-p-benzylphenylethane,  and  not 
a[3y-triphenylpropane,  appears  arbitrary  (cf.  Spath, 
A.,  1914,  i,  1 ;  Fuson,  A.,  1926,  1237 ;  this  vol.,  46). 

H.  Wren. 

Formation  of  peroxides  in  the  oxidation  of 
organo-magnesium  compounds.  H.  Wuyts 
(Bull.  Soc.  chim.  Belg.,  1927,  36,  222—238;  cf.  A., 
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1909,  i,  448). — Peroxides  can  be  detected  in  the 
products  of  the  action  of  pure,  dry  oxygen  on  Grig- 
nard  reagents  in  dry  ether,  especially  if  the  ether 
.solution  is  diluted  with  dry  toluene.  The  peroxide  is 
less  persistent  in  the  case  of  magnesium  phenyl 
bromide  than  in  that  of  the  corresponding  ethyl  and 
cycMiexyl  compounds,  and  numerous  by-products  of 
oxidation  are  formed,  including  diphenyl,  p-diphenyl- 
benzene,  ethyl  alcohol,  and  a-phenylethyl  alcohol,  the 
last  two  involving  reaction  of  the  ether  present. 

C.  Hollins. 

Reactions  of  lead  tetraethyl.  0.  H.  Browne 
and  E.  E.  Reid  (J.  Amer.  Chem.  Soc.,  1927,  49,  830— 
838). — Lead  triethyl  chloride  can  be  obtained  in  86% 
yield  by  the  gradual  addition  of  lead  tetraethyl  to 
concentrated  hydrochloric  acid  below  34°.  Lead 
triethyl  hydroxide  is  obtained  in  74%  yield  by  treat¬ 
ment  of  the  chloride,  in  benzene  solution,  with 
aqueous  sodium  .  hydroxide  (cf ,  Buckton,  Annalen, 
1859,  112,  226),  hut  the  product  is  not  free  from 
chlorine.  The  hydroxide  absorbs  atmospheric  carbon 
dioxide.  The  decomposition  of  lead  tetraethyl  by 
acids  is  catalysed  by  silica  gel,  and  the  following  lead 
triethyl  salts  were  obtained  by  boiling  lead  tetraethyl 
with  the  appropriate  acid  in  presence  of  silica  gel,  the 
fourth  ethyl  group  being  always  eliminated  as  ethane : 
acetate,  m.  p.  160-4°  (dccomp.)  (cf.  Ivlippel,  J.  pr. 
Chem.,  1881,  [i],  81, 287) ;  propionate,  m.  p.  141—142° ; 
is [butyrate,  m.  p.  119-4— 121*8° ;  isovalerate,  m.  p. 
119-4— 119-8° ;  hexoate,  m.  p.  94-7 — 95-8°;  hepioate, 
m.  p,  90-0 — 90-8°;  ocicate,  m.  p.  85-0 — 87-5°;  and 
n-nonoate,  m.  p.  88-0 — 90-0°;  cJiloroacelale,  m.  p. 
146 — 146-5°;  dichloroacetate,  ra.  p.  113-5 — 114-5°; 
trichloroacetate,  m.  p.  135-5 — 138-6°;  bromoacetate, 
m.  p.  121°,  and  dibromoaceiaie,  m.  p.  98-6 — 101-8°. 
The  following  salts  were  prepared  by  double  decom¬ 
position  from  lead  triethyl  acetate  and  the  appropriate 
sodium  or  potassium  salt  in  aqueous  solution  :  cyanide, 
m.  p.  194°;  benzoate,  m.  p.  127°;  ferrocyanide,  buff- 
coloured,  decomp,  above  200° ;  ferricyanide,  brick-red, 
similar,  and  valerate,  m.  p.  115-6 — 117-0°.  All  the 
above  m.  p.  are  dependent  on  the  rate  of  heating. 
Attempts  to  prepare  the  chromate  or  dichromate 
always  yielded  products  which  appeared  to  be  mixtures 
of  these  two  salts.  A  solution  of  lead  tetraethyl  in 
carbon  disulphide  deposits  a  black,  flocculent  preci¬ 
pitate,  m.  p.  not  below  300°.  Acetyl  chloride,  phos¬ 
phorus  pentachloride,  aluminium  chloride,  and  silicon 
tetrachloride  react  with  lead  tetraethyl,  with  form¬ 
ation  of  lead  triethyl  chloride.  Treatment  of  the  latter 
with  sodium  phenoxide,  p-nitrophenoxide,  (i-naphth- 
oxide,  and  ethoxidc,  in  absolute  alcohol,  gave  oils. 
The  above  lead  triethyl  salts  of  the  halogenated  acetic 
acids,  -the  reaction  of  which  with  lead  tetraethyl  is 
vigorous,  are  strongly  sternutatory. 

E.  G.  Willson, 

Spontaneous  oxidation  of  a  saturated  cyclic 

hydrocarbon.  G.  Chavanne  (Bull.  Soc.  chim. 
Belg,,  1907,  36,  206—221 ;  cf.  A.,  1926,  1130).— Dry 
1  :  3 - d i n m tby Icy cfopen t a n e  absorbs  oxygen  at  the 
ordinary  temperature  in  diffused  light  even  under 
reduced  pressure,  giving  a  compound  of  the  peroxide 
type,  which  on  decomposition  with  potassium  iodide 
yields  a  mixture  of  methyl  isoamyl  ketone,  b.  p.  143— 
145  ‘  (semiearbazone,  m.  p.  145°).  and  B-methylhexan- 


p-one,  b.  p.  146 — 147°  ( semiearbazone ,  m.  p.  129°). 
The  mixture  is  not  separated,  but  its  components 
are  synthesised,  the  first  by  catalytic  reduction 
of  isobutylideneacetone,  the  second  by  the  action  of 
magnesium  ethyl  bromide  on  ethylideneacetone. 

C.  Hollins. 

Transformation  of  phenols  into  hydrocarbons 
by  hydrogen  under  pressure  in  presence  of 
catalysts.  A.  IClino  and  D.  Elorentin  (Compt. 
rend.,  1927,  184,  885—887;  cf.  A.,  1926,  381).— 
When  heated  at  480°  with  alumina  and  hydrogen  under 
a  pressure  of  70 — 80  kg./cm.2,  phenol  gives  mainly 
benzene;  a  mixture  of  the  cresols,  mainly  toluene; 
cyctohcxanol,  a  mixture  of  hydrocarbons,  only  slightly 
unsaturated,  and  containing  aliphatic  hydrocarbons  of 
low  b.  p.  (cf.  Ipatiev,  A.,  1911,  i,  25). 

E.  W.  WlGNALL, 

Halogenation.  I.  Iodination,  P.S.  VARMAand 
D.  A.  Kulkabni.  II.  Direct  iodination  in  the 
presence  of  sodium  nitrite  and  fuming  sulphuric 
acid.  P.  S.  Varma  and  K.  G.  R.  Panickar  (J.  Indian 
Chem.  Soc.,  1926,  3,  291—296,  342—344).—!.  The 
yields  of  aromatic  iodo-compounds  obtained  by  the 
method  of  Datta  and  Chatterjec  (A.,  1917,  i,  327)  are 
considerably  increased  by  the  addition  of  glacial  acetic 
acid  and 50%  nitrosulphonic  acid  (obtained  bypassing 
sulphur  dioxide  into  nitric  acid,  d  1*5).  The  authors 
believe  that  the  iodine  reacts  with  nascent  nitro¬ 
benzene. 

II.  A  70%  yield  of  iodobenzene  may  be  obtained  by 
the  gradual  addition  of  fuming  sulphuric  acid  (10% 
SOs )  to  a  mixture  of  sodium  nitrite,  iodine,  and 
benzene,  and  a  little  glacial  acetic  acid.  Iodination 
of  toluene  and  xylene  may  be  similarly  effected. 

J.  W.  Baker. 

Preparation  of  p-bromobenzyl  chloride.  R. 
Quelet  (Bull.  Soc.  chim.,  1927,  [iv],  41,  329 — 331). — 
p-Bromobenzyl  chloride  is  obtained  in  50%  yield  by 
the  action  of  hydrogen  chloride  on  a  mixture  of  trioxy- 
methylene  and  bromobenzene  in  presence  of  stannic 
chloride.  In  presence  of  zinc  chloride  (cf,  Blanc,  A., 
1923,  i,  549),  only  traces  of  p-bromobenzyl  chloride  are 
formed.  The  crude  product  (yield  80%)  contains 
about  30%  of  the  or/Ao-isomeride.  Boeseken’s 
method  (A.,  1904,  i,  384)  affords  only  35%  of  p-bromo- 
benzyl  chloride,  higher  chlorinated  compounds  forming 
the  bulk  of  the  reaction  product.  The  method  of 
Stephen,  Short,  and  Gladding  (J.C.S.,  1920, 117,  510) 
also  failed  to  give  the  yield  claimed. 

R.  Brioiitman. 

p-Bromobenzyl  chloride  and  the  Grignard 

reaction.  R.  Qrelet  (Gompt.  rend.,  1927,  184, 

888 — 890). — p-Bromobenzyl  chloride  reacts  with 
magnesium  and  ether  in  the  side-chain  only,  to  give  a 
monomagnesium  derivative,  decomposed  by  sulphuric 
acid  to  p-bromotoluene,  together  with  pp'-dibromo- 

«[}-diphenylethane  in  increasing  amounts  if  the 
vigorous  reaction  is  not  controlled  by  cooling.  The 
Grignard  derivative  reacts  with  allyl  bromide  to  give 
p-bromo-Av-butenylbenzene,  b.  p.  106°/12  mm.,  d, 
1-259,  n\)  1-554,  which  combines  with  bromine  to  give 
a.^-dibromo-8-p-bromophenylbutane,  b.  p.  190 — 191°/ 12 
mm.,  d(  1-859,  n*,  1-610,  and  reacts  with  perbenzoic 
acid  to  form  8 -p -5 romoph envlb u tylen e  oxide,  b.  p. 
142710  mm.  E.  W.  Wignall. 
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Walden  inversion.  XI.  Evidence  for  the 
bivalency  of  carbon  from  some  reactions  of 
a-cMoroetliylbenzene.  aa'-Diphenyldiethyl  ether. 
A.  M.  Ward  (J.C.S.,  1927,  445-458).— The  displace¬ 
ment  of  the  halogen  in  r-a-chloroethylbenzene  in 
aqueous-alcoholic  solution  at  28-7°  and  at  50°,  alone 
and  in  presence  of  sodium  hydroxide,  yields  a  mixturo 
of  phenylethylcarhinol  (identified  as  the  p -nitro- 
benzoale,  m.  p.  47 — 48°)  and  ethyl  a-phenylethyi 
ether.  The  velocity  coefficients  are  identical  in  each 
case,  and  agree  with  a  unimolecular  reaction,  the 
sodium  hydroxide  playing  no  part  in  the  halogen 
replacement.  Velocity  coefficients  obtained  from 
the  change  in  rotation  of  d-a-chloroethylbenzene  under 
comparable  conditions  confirm  this  conclusion,  r-a- 
Chloroethylbenzene  on  boiling  with  water  yields 
mainly  aa'-diphenyldiethyl  ether,  together  with 
styrene  and  phenylmethylcarbinol.  The  same  pro¬ 
ducts  are  obtained  by  boiling  aa'-diphenyldiethyl 
ether  or  phenylmethylcarbinol  with  0-5A7-hydro- 
chloric  acid.  It  is  concluded  that  these  reactions 
proceed  through  a  phase,  CPhMe<,  in  which  only 
two  groups  are  momentarily  attached  to  carbon. 
The  mechanism  of  the  Walden  inversion  is  discussed 
from  this  point  of  view.  Displacement  of  halogen 
from  (3-chIoroethylbenzene  is  negligibly  slow  in 
aqucous-alcoholic  solution,  but  proceeds  according  to 
the  bimolecular  law  in  presence  of  sodium  hydroxide. 

M.  Clark. 

Thermal  decomposition  of  sulphonic  esters. 
Z.  Foldi  (Ber.,  1927,  60,  [B],  656—664;  cf.  A.,  1920, 
i,  828).— Allyl  benzenesulphonate,  b.  p.  120—122°/ 
1  mm.,  decomposes  somewhat  violently  at  180°, 
slowly  at  the  atmospheric  temperature,  yielding 
benzenesulphonic  acid  and  an  amorphous,  saturated 
hydrocarbon  of  high  mol.  wt.  which  could  not  be 
identified  and  is  probably  formed  by  polymerisation 
of  vinylmethylene  under  the  action  of  benzene¬ 
sulphonic  acid.  Attempts  to  counteract  the  effect 
of  the  latter  by  addition  of  magnesium  or  zinc  oxides 
were  unsuccessful.  In  boiling  xylene,  the  radical 
enters  the  benzenoid  nucleus,  yielding  unsaturated 
hydrocarbons  of  high  b.  p.  Methyl  benzenesulphonate 
and  p-toluenesulphonate  arc  thermostable.  From 
ethyl  benzenesulphonate,  the  hydrogen  atom  required 
for  the  production  of  benzenesulphonic  acid  is  with¬ 
drawn  from  the  p-position  of  the  ethyl  group,  since 
ethylene  is  almost  quantitatively  produced.  This  is 
also  the  case  with  the  (3-chloroethyl  and  pp'-dichloro- 
tsopropyl  esters,  which  yield,  respectively,  vinyl 
chloride  and  y-chloroallyl  chloride.  Fission  of  the 
halogenated  esters  is  more  complex  than  that  of  the 
ethyi  ester.  Ethylene  dibenzenesulphonate,  m.  p.  49 — 
50°,  b.  p.  190°/1  mm.,  prepared  from  ethylene  glycol 
and  benzenesuiphonyl  chloride  in  presence  of  aqueous 
sodium  hydroxide  (20%),  gives  benzenesulphonic 
acid,  acetylene,  and  paracctaldehyde.  Benzyl  benz¬ 
enesulphonate,  m.  p.  59 — 60°,  decomposes  at  a  re¬ 
latively  very  low  temperature  into  benzenesulphonic 
acid  and  an  amorphous,  polymeric  hydrocarbon;  if 
decomposition  takes  place  at  the  ordinary  temper¬ 
ature,  the  intermediate  phenylated  cycloparaffins  can 
be  isolated  as  liquids  which  are  immediately  poly¬ 
merised  by  concentrated  sulphuric  acid.  Benzene- 
^dphonylbenzoin,  m.  p.  99 — 100°,  decomposes  at  160° 


without  production  of  recognisable  material  other 

than  benzenesulphonic  acid.  H.  Wren. 

Action  of  ethyl  nitrate  on  diphenyl  and  its 
derivatives.  H.  Raudnitz  [with  H,  Bohm]  (Ber., 
1927,  60,  \B],  738 — 743). — Ethyl  nitrate  acts  as  a 
vigorous  nitrating  agent  towards  aromatic  compounds 
suspended  or  dissolved  in  concentrated  sulphuric  acid 
at  —5°.  Anthraquinone  is  transformed  into  dinitro- 
anthraquinone.  Diphenyl  affords  trinitrodiphenyl, 
m.  p.  175-5°.  Carbazole  is  converted  into  1  :  3  :  6  :  8- 
tetranitrocarbazole,  m.  p.  289°  after  darkening  at 
200°  (cf.  Borsche  and  Scholten,  A.,  1917,  i,  390),  and 
an  isomeric  letranitrocarbazole,  decomp,  above  200°. 
oo'-Dimethoxydiphenyl  gives  3  :  3' :  5'  :  5-tetranitro- 
2  : 2'-dimethoxydiphenyl,  m.  p.  187°  (Borsche  and 
Scholten,  loc.  cit.,  record  m.  p.  177 — 178°),  dealkylated 
to  3  :  3' :  5  :  5'-tetranitro-2  :  2'-dihydroxydiphenyl, 
m.  p.  248 — 249°,  which  is  also  obtained  by  direct 
nitration  of  oo'-dihydroxydiphenyl.  Diphenylene 
oxide  and  ethyl  nitrate  yield  trinitrodiphenylene  oxide, 
m.  p.  228°. 

Trinitrodiphenyl  is  converted  by  thionyl  chloride 
at  180°  into  trichlorodiphenyl,  m.  p.  55°;  similarly, 
tetranitrocarbazole  yields  1:3:6:  8-tctrachlorocarb- 
azole,  m.  p.  180°  after  softening  at  168°. 

H.  Wren. 

Addition  of  hydrogen  to  acetylene  derivatives. 
XVII.  Hydrogenation  of  tolane.  J.  S.  Salkind 
and  N.  W.  Ilyin  (J.  Russ.  Phys.  Chem.  Soc.,  1926, 
58,  994 — 997 ;  cf.  A.,  1922,  1134;  ii,  S35).— Tolane, 
m.  p.  62 — 63-5°,  was  hydrogenated  in  alcohol  solution 
by  Paal’s  method,  the  unimolecular  constant  of  the 
reaction  being  determined.  This  remains  steady 
until  80%  conversion  is  reached,  and  then  falls 
gradually.  There  is  no  increase  of  velocity,  as  in 
the  case  of  phenylacetylene  (loc.  cit.),  when  the  triple 
linking  is  reduced  to  a  double  linking,  the  presence 
of  a  second  phenyl  group  apparently  slowing  down 
the  reduction  of  the  latter.  This  is  proved  by  the 
fact  that  stilbene  is  reduced  more  slowly  than  either 
tolane  or  styrene.  M.  Zvegintzov. 

Hydrogenation  of  naphthalene  and  anthracene 
at  high  temperatures  and  under  high  pressures 
in  presence  of  non-hydrogenating  catalysts.  A, 
Sling  and  D.  Florenttn  (Compt.  rend.,  1927,  184, 
822—824;  cf.  A.,  1926,  381).— The  threshold  tem¬ 
peratures  for  hydrogenation  both  in  presence  and 
absence  of  a  non-hydrogenating  catalyst  are  dependent 
to  some  extent  on  the  pressure.  Thus  at  an  initial 
hydrogen  pressure  of  90 — 100  kg./'em.2,  hydrogen¬ 
ation  of  naphthalene  is  appreciable  at  475 — 480°,  or 
at  450°  in  presence  of  aluminium  chloride ;  the  corre¬ 
sponding  temperatures  for  anthracene  are  440°  and 
425 — 430°  (with  ferric  chloride).  The  presence  of 
the  catalyst  increases  the  proportion  of  liquid  pro¬ 
ducts,  and  particularly  the  proportion  of  benzene 
hydrocarbons.  Thus  naphthalene  under  the  con¬ 
ditions  cited  affords  17-6%  of  liquid  products,  36% 
of  which  distil  below  160°,  whilst  in  presence  of  a 
catalyst  64%  of  liquid  products  is  obtained,  54%  of 
which  distils  below  160°.  Similarly,  anthracene 
affords  67%  of  liquid  products  in  presence  of  a  catalyst 
19%  of  which  distils  below  180°,  the  corresponding 
figures  in  absence  of  the  catalyst  being  60%  and 
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3-75%.  The  fractions  of  high  b.  p.  consist  of  hydro¬ 
naphthalenes  and  hydroanthracenes.  In  the  case  of 
anthracene,  a  crystalline  product,  m.  p,  68 — 69°, 
distilling  at  200 — 250°,  was  isolated. 

It.  Brightman. 

Nitration.  III.  Nitration  of  naphthalene. 
P,  S.  Vakha  and  C.  K.  Menon  (J.  Indian  Chem.  Soc.; 

1926,  3,  328 — 334). — The  maximum  yield  (86%)  of 
a-nitronaphthalene  obtained  by  using  a  mixture  of 
nitric  and  sulphuric  acids  is  also  produced  when 
plaster  of  Paris,  quicklime,  or  phosphoric  oxide  is 
used  as  a  dehydrating  agent  in  place  of  sulphuric  acid, 
although  they  are  not  effective  in  the  nitration  of 
benzene.  The  b.-p.  curve  for  mixtures  of  naphthalene 
and  a-nitronaphthalene  has  been  plotted,  and  the 
percentage  of  the  nitronaphthalene  in  the  product 
was  determined  by  this  means.  J.  W.  Bakee. 

Rate  of  conversion  of  naphthalene-2  : 7-di- 
sulphonic  acid  into  the  isomeric  2  :  6-acid  at 
160°  in  presence  of  sulphuric  acid.  J.  L.  Heid 
(J.  Amor.  Chem.  Soc.,  1927,  49,  844— 846).— When 
heated  with  1  mol.  of  sulphuric  acid  (95%)  at  160° 
in  a  glass  vessel,  naphthalene-2  :  7-disulphonic  acid 
is  converted,  to  the  extent  of  42%,  into  the  2  : 6-di- 
sulphonic  acid,  in  19  hrs.  Further  heating  results 
in  a  diminution  of  the  proportion  of  the  2  :  6-isomeride 
present,  duo  apparently  to  the  formation  of  sulphon- 
ated  tars  (cf.  Ebert  and  Merz,  A.,  1876,  ii,  408; 
Fierz -David  and  Easier,  A.,  1923,  3,  1190). 

F.  G.  Willson. 

Constitution  of  thiocyanoaniline  and  some 
derivatives.  J,  W.  Dienske  (Rec.  trav.  chim., 

1927,  46,  154—157;  cf.  Soderback,  A.,  1920,  i,  219; 

Ivaufmami  and  Oehring,  A.,  1926,  392).— Confirm¬ 
ation  is  obtained  of  Soderback’s  conclusion  that  the 
thiocyano-group  in  thiocyanoaniline  is  in  the  p-posi- 
tion.  The  calculated  quantity  of  bromine  in  acetic 
acid  converts  p-thiocyanoanllinc  (acetyl  derivative, 
m.  p.  189°)  into  2  :  Q-dibromo-i-thiocyanoaniline,  m.  p. 
118°  (acetyl  derivative,  m.  p.  174°;  diacetyl  derivative, 
m.  p.  102°),  whilst  further  bromination  yields  2:4:6- 
tribromoaniline.  The  thiocyano-group  is  not  removed 
by  superheated  steam  in  70%  sulphuric  acid,  but  it 
is  oxidised  to  the  sulpho-group  by  permanganate, 
and  the  resulting  sulphonic  acid  yields  2  :  6-dibromo- 
aniline-  when  distilled  in  steam.  Chlorine  water  in 
acetic  acid  converts  2 :  6-dibromothiocyanoaniline 
into  a  mixture  which  probably  contains  4-chloro- 
2  :  G-dibromoanilinc.  J.  M.  Gulland. 

Action  of  phosphorus,  arsenic,  and  antimony 
trichlorides  on  dimethylaniline,  H.  Ratjdnitz 
(with  H.  Heller]  (Ber.,  1927,  60,  [B],  743—748).— 
Phosphorus  trichloride  is  converted  by  the  successive 
action  _  of  .  dimethylaniline  and  aqueous  sodium 
hydroxide  into  a  mixture  of  the  compound, 
•MMc,'CjH4*P!0,  m.  p.  162°,  the  substance , 
(NMe2'C6H4)2P-0H,2H20,  in,  p.  165°,  and  tridimethyl- 
aminophenylphosphine,  m.  p.  about  275°.  Similar 
products  are  derived  from  arsenic  trichloride.  Di- 
methylaminophenylarsenious  oxide,  m.  p.  95° 
(Michaelis  records  m.  p.  75°),  is  identified  by  reduction 
with  sodium  hyposulphite  to  bisdimethylamino- 
arsenobenzene,  m.  p.  202°.  Tridimethylaminophenyl- 
arsine,  m.  p.  240°,  and  bisdimeihylaminoph&nyl- 


arsenious  acid ,  m.  p,  169°,  are  described.  The  action 
of  the  chlorides  of  phosphorus,  arsenic,  and  antimony 
on  dimethylaniline  is  accompanied  by  the  production 
of  crystal-violet,  the  formation  of  which  is  most 
pronounced  in  the  ease  of  the  antimony  chloride; 
in  addition,  hexamethyltriaminotriphenylmethane  and 
tetramethyldiaminodiphenylmethane  (obtained  from 
the  former  by  the  action  of  antimony  trioxidc  formed 
by  hydrolysis)  are  isolated.  H.  Wren. 

Alternating  effect  in  carbon  chains.  XII. 
Nitration  of  some  derivatives  of  methyl  benzyl- 
aminoformate.  J.  W.  Baker  (J.C.S.,  1927,  565 — 
571). — Nitration  of  (a)  methyl  benzylaminoformate, 
(b)  methyl  bmzylmethylaminoformate,  b.  p.  118°/5  mm., 
prepared  from  benzylmethylamine  and  methyl  chloro- 
formate,  (c)  methyl  dibenzylaminoformale,  b.  p.  199°/ 
13  mm.,  gave  the  following  amounts  of  m-nitro-deriv- 
ativc,  calculated  by  oxidation  to  the  corresponding 
benzoic  acid  with  subsequent  analysis:  (a)  11%, 
(b)  12%,  (c)  14%.  These  values  are  of  the  same 
order  as  those  obtained  for  the  nitration  of  the  acyl 
substituted  benzylamines  (Goss,  Ingold,  and  Wilson, 
A.,  1926,  1133).  Methyl  p-nitrobenzylaminoformaie 
and  methyl  pp'-dinitrodibenzylaminoformate  have  in.  p. 
109-5°  and  140°,  respectively.  H.  Burton. 

Azo  dyes  [from  new  derivatives  of  aminodi- 
phenyl].  I.  G.  Farbenind.  A.-G. — See  B,,  1927, 213. 

Condensations  with  alkylene  bromides.  H.  P, 
Lewis  and  C.  Fordyce  (Proc.  Iowa  Acad.  Sei.,  1925, 
32,  323). — Tho  corresponding  butylenes  and  sub¬ 
stituted  diphenylethylenediamines  are  among  the 
products  of  condensation  of  various  butylene  bromides 
with  aniline.  Chemical  Abstracts. 

Reducing  action  of  sodium  methoxide.  H.  S. 
Fry  and  J,  L.  Cameron  (J.  Amer.  Chem.  Soc.,  1927, 
49,  864 — 873). — Klinger’s  equation  (cf.  A.,  1882, 1061) 
for  the  reduction  of  nitrobenzene  to  azoxybenzene 
by  sodium  methoxide  has  been  verified  by  comparison 
of  the  relative  amounts  of  azoxybenzene  and  sodium 
formate  produced.  In  absence  of  water,  the  yield 
of  azoxybenzene  is  86 — S7%.  Addition  of  water 
progressively  reduces  this,  and  in  presence  of  1  mol. 
of  water  the  yield  is  55%.  In  presence  of  pyridine, 
the  yield  of  azoxybenzene  may  be  increased  to  90%, 
but  azobenzene  is  formed  simultaneously,  the  pro¬ 
duction  of  sodium  formate  then  being  equivalent  to 
that  of  the  azoxy-  and  azo-benzene  combined.  The 
reducing  action  of  sodium  methoxide  is  ascribed  to 
its  acidic  dissociation,  MeOH+NaOH  H'CO^a-r 
2H2,  the  effects  of  water  and  pyridine  on  the  reduction 
being  due  to  their  respective  inhibition  and  promotion 
of  this  dissociation  (cf.  Fry  and  Schulze,  A.,  1926, 
710).  ‘  F.  G.  Willson. 

Derivatives  of  4  :  4'-  and  2  :  2'-dihydroxyazo- 
benzene.  D.  Bigiavi  and  P.  Guarducci  (Gazzetta, 
1927,  57,  145 — 159). — 4  :  4'-Dihydroxyazobenzene  is 
benzoylated  in  presence  of  sodium  carbonate  to 
i-kydroxyA'-benzoyloxyazobenzene,  m.  p.  234 — 235°, 
which  is  acetylated  to  the  4-acetoxy-derivafcive,  m,  p. 
130 — 134°,  and  on  bromination  gives  3  :  5-dibromo- 
4~hydroxy-4:'-benzoyloxyazobenzene,  m,  p.  168 — 169°, 
hydrolysed  to  3  :  5-dibromoA  :  4 ' - dihydroxyazob enzene . 
m.  p.  192°.  During  bromination,  some  diazo -scission 
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occurs  :  with  (3-naphthol,  the  solution  gives  p-benzoyl- 
oxyazo-p-naphthol,  m.  p,  164°.  By  the  action  of 
nitrous  acid,  the  benzoyl  derivative  gives  S-nitroA- 
hydroxy-A'-benzoyloxyazobenzene,  m.  p,  175 — 176°, 
hydrolysed  to  the  3-nt7ro-4  :  4:' -dihydroxy-compound, 
m.  p.  170—172°. 

4  :  4'-Dihydroxyazoxybenzene  is  benzoylated  to  a 
mixture,  m,  p.  180°,  of  the  two  benzoyl  derivatives, 
BzO-C0H4*NO1N*C6H4-OH,  m.  p.  200 — 201°,  and 
BzO-C8H4-K:NO-Cf,H4-OH,  m.  p.  212°.  The  latter 
forms  an  acetyl  derivative,  m.  p.  129 — 132°  to  a  cloudy 
liquid,  clearing  at  220°;  it  is  unaffected  by  nitrous 
acid.  The  former  gives  an  acetyl  derivative,  m.  p. 
108 — 111°,  liquid  clearing  at  210° ;  with  nitrous  acid 
it  gives  a  m'iro-derivative,  hydrolysed  to  nitroazoxy- 
phenol  (Bigiavi  and  Carrara,  A.,  1923,  i,  715),  which 
forms  a  dibenzoyl  derivative,  m.  p.  164°,  liquid 
clearing  at  240°,  and  a  monobenzoyl  derivative,  m.  p. 
178 — 179°;  the  benzoyl-acetyl  derivative  has  m.  p. 
154 — 157°,  clearing  at  164°. 

2  :  2'-Dihydroxyazobenzene  gives  a  2  ;  2' -diaceloxy- 
compound,  m.  p,  150°,  which  is  not  affected  by 
peracetic  acid ;  2  :  2'-dibenzoyloxyazobenzene  is, 

however,  oxidised  to  the  corresponding  azoxybenzene, 
m.  p,  108 — 109°.  E.  W.  Wignall. 

cycfoHexylhydrazme.  M.  Busch  and  K.  Linsen- 
meier  (J.  pr.  Chem.,  1927,  [ii],  115,  216—234).— 
When  an  alcoholic  solution  of  cyclohexyl  bromide 
and  hydrazine  hydrate  is  heated  at  140°  in  a  sealed 
tube,  ci/cibhexene  and  25%  of  the  theoretical  yield  of 
cydohexylhydrazino  (cf.  Kijner  and  Beloff,  A.,  1911, 
i>  678;  Harkins  and  Lochte,  A.,  1924,  i,  435)  are 
obtained.  The  latter  is  now  the  most  readily  access¬ 
ible  hydrazine  derivative  of  aliphatic  nature.  It 
forms  a  dihydrate,  m.  p.  36—38°,  which  readily 
absorbs  oxygen  and  carbon  dioxide.  The  carbonate 
has  m.  p.  70°;  the  hydrochloride,  m.  p.  110—111°, 
hydrogen  sulphate,  and  hydrobromide,  m.  p.  120°,  are 
stable.  The  abnormal  benzylidene  compound,  m.  p. 
183°,  of  Harkins  and  Lochte  is  actually  benzaldehyde- 
eyclohexylhydrazone  hydrochloride ;  the  oily  free 
hydrazone  rapidly  absorbs  oxygen,  forming  a  crystall¬ 
ine  dioxide,  m.  p.  72 — 73°  (decomp.).  The  cyclo- 
hexylhydrazones  of  p-anisaldehyde,  m.  p.  55 — 56° 

(i hydrochloride ,  m.  p.  159 — 160°;  dioxide,  m.  p.  79 — 
80°);  salicylaldehyde,  m.  p.  58 — 59°  ( hydrochloride , 
“}■  p.  166 — 167°) ;  p-dimethylaminobenzaldehyde, 
oily  ( hydrochloride ,  m.  p.  190°;  dioxide,  m.  p.  72 — 
3°);  p-nitrobenzaldeliyde,  m.  p.  110—111°  ( hydro - 
ddoride,  m,  p.  130 — 132°) ;  m-nitrobenzaldehyde,  m.  p. 
104 — 105°  ( hydrochloride ,  m.  p.  137 — 138°) ;  einnam- 
aldehyde  ( hydrochloride ,  m.  p.  158°),  and  acetaldehyde, 
oily  ( hydrochloride ,  m.  p.  83 — 86°),  and  acetonecyclo- 
hexylkydrazone  dioxide  hydrochloride,  m.  p.  224 — 226°, 
are  described,  cyclolic xylhyd razi ne  gives  an  acetyl 
derivative,  m,  p.  148 — 149°,  and  a  dibenzoyl  derivative, 
p.  195 — 196° ;  with  potassium  cyanate  solution, 
ifcforms  cjclohexylhydrazinedicarboxylamide, 
5H2-CO*N(C6Hu)-NH-CO-HH2,  m.  p.  135—136°, 
which  is  partly  converted  by  boiling  wrater  into 
eyclo  hexylsemicarbazide,  C6Hn-NH-NH>CO-NH2, 

p.  175 — 176°  ( hydrochloride ,  m.  p.  173 — 174°,  but 
c  •  A.,  1924,  i,  226) ;  and  with  phenylcarbimide, 
-• sydlahexylA-phenylsemicarbazide , 


CRHn-N(NH2)-CO-NHPh,  m.  p.  165—166°  (1-benzyl- 
idene  derivative,  m.  p.  135°),  together  with  its  1  -phenyl- 
urethane,  m.  p.  202°.  The  so-called  thioureide,  m.  p. 
144°,  of  Kijner  and  Beloff  must  be  2-cyc\ohexyl-A- 
phenylthiosemicarbazide,  since  with  benzaldehyde  it 
affords  the  corresponding  semicarbazone,  m.  p.  222°. 

H.  E.  F.  Notton. 

Dicyclohexyl  derivatives.  H.  Hartmann  (Rec. 
trav.  chim.,  1927  ,  46,  150 — 153). — The  interaction 
of  hydrazine  sulphate,  potassium  cyanide,  and  cyclo¬ 
hexanone  at  the  ordinary  temperature  yields  1  :  l'-di- 

cyanohydrazocyclohexane,  m.  p.  145°,  in  quantitative 
yield.  Bromine  water  converts  this  into  the  colour¬ 
less  1  :  V -dicyanoazocyclohexane,  m.  p.  100°,  which 
loses  nitrogen  in  boiling  toluene,  passing  into  1  :  I'-di- 
cyanodicyclohexyl,  m.  p.  220°.  The  hydrolysis  of  this 
nitrile  is  difficult,  and  proceeds  only  as  far  as  the 
formation  of  1  -cyanodicyclohexyl-  V -carboxylic  acid, 
m.  p.  185°;  even  fusion  with  potassium  hydroxide 
failed  to  produce  the  dicarboxylic  acid,  and  the  cyano- 
group  was  not  reduced  by  sodium  and  alcohol.  The 
hydrolysis  of  1  :  l'-dicyanohydrazocyclohexane  by 
alcoholic  potassium  hydroxide  yields  1-amino-l-cyano- 
cydohexane.  J.  M.  Gull  and. 

Constitution,  of  normal  diazohydrates.  A. 
Hantzsch  (Ber.,  1927,  60,  [B],  667— 668).— In  reply 
to  Angeli  (A.,  1926,  947),  reasons  are  advanced  for 
considering  the  normal  and  isodiazotates  to  bo  stereo- 
isomeric  and  not  structurally  isomeric.  H.  Wren, 

eis-trflHS-Isomerism  and  steric  hindrance.  IV. 
2-isoPropylcj/cfohexanols.  G.  Vavon  and  A.  Cal¬ 
mer  (Bull.  Soc.  chim.,  1927,  [iv],  41,  357—367).— 
In  continuance  of  earlier  work  (A.,  1926,  837,  1033, 
1042),  the  isopropyl  radical  is  shown  to  exert  a  marked 
steric  effect  on  the  reactions  of  the  cis-  and  trans- 
forms  of  2-isopropylcydohexanol,  the  reactions  of  the 
cis-form  being  distinctly  slower  than  those  of  the 
irans-isomeride.  To  the  same  influence  is  attributed 
the  small  proportion  (14%)  of  ortho-  as  compared 
with  para- derivative  (86%)  in  the  nitration  of  iso¬ 
propylbenzene  with  nitric  acid  ( d  1-5),  acetic  acid, 
and  acetic  anhydride;  with  acetyl  nitrate  (10% 
excess),  the  nitration  product  (yield  83%)  consists  of 
22%  ortho-  and  78%  para-derivative,  whereas  the 
nitration  of  toluene  by  this  method  affords  the  ortho- 
and  para-derivatives  in  the  ratio  10  :  1.  o-Nitroiso- 
propylbenzene,  b.  p,  106 — 107°/9  mm.,  n\f  1-5286, 
d’a  1-101,  on  reduction  with  hydrogen  and  platinum- 
black  in  acetic  acid,  gives  an  84%  yield  of  the  amine, 
b.  p.  220— 221a/745  mm.,  92— 94°/8  mm.,  from  which 
o-isopropylphenol,  b,  p.  90 — 91°/8  mm.,  212 — 213°/ 
745  mm.,  is  obtained  by  the  diazo-reaetion.  Hydro¬ 
genation  of  the  phenol  in  presence  of  platinum-black 
affords  a  mixture  in  which  cis -2 - isopropyleye lohexa  nol, 
m.  p.  50 — 50-5°,  preponderates.  The  cis-hydrogen 
phthalate  has  m,  p.  129 — 130°,  the  hydrogen  succinate, 
m.  p.  61-5 — 62°,  and  the  phenylurethane,  m.  p.  95 — 
95-5°.  Oxidation  of  the  hexanol  with  chromic  and 
sulphuric  acids  affords  80%  of  2-ssopropylcydo- 
hexanone,  b.  p.  72— 73°/9  mm.,  1-4585,  d 12  0-923 
[oxime,  b.  p.  118 — 119°/10  mm.,  m.  p.  37 — 39°,  giving, 
by  hydrogenation,  the  $-hydroxylamine,  m.  p.  63 — 
64°,  semicarbazone,  m.  p.  178 — 179°  (cf.  Bouveault, 
A., '1906,  i,  513;  Kotz  and  Michels,  A.,  1907,  i,  58)], 
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reduction  of  which  with  sodium  and  boiling  alcohol 
yields  mainly  trans-2-isoproprJcyclofte.is»ioJ,  b.  p. 
86710  mm.,  m.  p.  63-5 — 64°.  The  latter  is  also 
obtained  by  heating  the  cw-isomeride  at  220°  for 
6  hrs.  The  trans -hydrogen  phthalate  exists  in  two 
forms,  m.  p.  99 — 100°  and  114 — 115°;  the  former 
undergoes  transformation  into  the  latter  above  its 
m.  p.  (cf.  A.,  1926,  1033).  The  trans-hydrogen 
succinate  has  m.  p.  84 — 84-5°,  the  phenylur ethane, 
m.  p.  98—98-5°. 

The  t ra ns-2-isopr opy Icyc/oliexanol  is  esterified  much 
more  rapidly  than  the  cis-isomeride,  especially  at  a 
low  temperature  and  in  presence  of  a  catalyst. 
Similarly,  the  fraws-hydrogen  phthalate  is  hydrolysed 
much  more  rapidly  than  the  cis-phthalate,  the  ratio 
of  the  velocity  constants  in  75%  alcohol  at  69°  being 
18  :  1,  and  34  :  1  in  water  at  69°.  Similarly,  with 
the  hydrogen  succinates,  the  ratio  of  the  velocity 
constants  for  the  trans-  and  cw-forms  is  28  :  1  in 
water  at  68°,  40  :  1  at  39°,  and  67  :  1  at  0°.  p-Nitro- 
wopropylbenzene  has  b.  p.  124 — 125°/11  mm.,  ng 
1-5400,  da  1-096.  R.  Brightman. 

Condensation  products  of  phenols  and  alde¬ 
hydes.  V.  Substance,  CuHJ502N,  isolated  from 
the  condensation  products  of  phenol  and  form¬ 
aldehyde,  using  ammonia  as  catalyst.  VI. 
Decolorisation  of  the  insoluble  and  infusible 
condensation  product  of  phenol  and  formalde¬ 
hyde.  T.  Shono  (J.  Soc.  Chem.  Ind.  Japan,  1927, 
30,  136—143,  143—145;  cf.  B„  1926,  595).— V.  The 
principal  constituent,  Cj4HJ502lSf  (A),  of  the  con¬ 
densation  product  of  phenol  and  formaldehyde,  when 
heated  with  nitrous  acid,  yields  a  brownish-yellow 
diazo-compound  which  at  about  100°  evolves 
nitrogen,  decomposing  to  a  tar  and  a  brownish- 
yellow  powder  suspended  in  the  liquid.  The  per¬ 
centage  of  nitrogen  evolved  is  exactly  equal  to  that 
in  A.  A  gives  colour  reactions  in  a  neutral  or  an 
alkaline  alcoholic  solution  with  many  metallic  salts, 
mostly  chlorides,  but  not  in  an  acid  solution.  It 
shows,  in  alcoholic  solution,  a  wide  absorption  band, 
centre  about  281  mx. 

VI.  The  condensation  product  of  phenol  and  form¬ 
aldehyde  formed  by  using  ammonia  and  potassium 
hydroxide  simultaneously  as  condensing  agents  under 
the  ordinary  pressure  (B.,  1926,  680)  is  markedly 
decolorised  in  proportion  to  tho  amount  of  ultra¬ 
violet  light  to  which  it  is  exposed.  K.  Kashima. 

Nitration  of  m-iodopkenol.  H.  H.  Hodgson 
and  F.  H.  Moore  (J.C.S.,  1927,  630— 635).— m-Iodo- 
phenol  is  nitrated  by  sodium  nitrate  and  concentrated 
sulphuric  acid,  giving  d-iodo-6-nitrophenol,  m,  p.  96° 
(sodium  and  silver  salts;  methyl  ether ,  m.  p,  92°; 
acetate,  m.  p.  95°;  benzoate,  m.  p.  122°),  and  3-iodo- 
4-nitrophenol  ( sodium  salt;  methyl  ether,  m.  p.  69 — 
70°;  acetate,  m.  p.  73-7°;  benzoate,  m.  p.  119°). 
Nitration  of  m-iodophenol  in  fuming  sulphuric  acid 
solution  gives  poor  yields  of  d-iodo-2-nitrophenol, 
m.  p.  73-5°  ( sodium ,  ammonium,  and  silver  salts; 
methyl  ether,  m.  p.  82—83°;  acetate,  m.  p.  102-5°). 
3-/odo-4  : 6-dinitrophenol,  m.  p.  98°  (silver  salt),  is 
obtained  from  m-iodophenol,  3-iodo-4-  and  -6-nitro- 
phenols  by  the  method  previously  described  (A., 
1926,  281),  as  is  3-iodo-2  :  6 -dinitrophenol,  m.  p.  151 — 


152°  ( silver  salt),  from  3-iodo-2-  and  -6-nitrophenols. 
The  2 : 6-dinitro-compound  is  also  obtained  by 
nitration  of  m-iodophenol  in  oleum  solution.  3 -Jodo- 
2:4:  6-trinitrophenol,  m.  p.  197°  (silver  salt),  sub¬ 
limes  slowly  from  boiling  concentrated  sulphuric  acid. 

3- Iodobenzoquinone-4-oxime  is  oxidised  by  potassium 
ferricyanide  to  3-iodo-4-nitrophenol,  thus  proving 
that  nitrosation  of  m-iodophenol  takes  place  in  the 

4- position  (A.,  1925,  i,  1408).  H.  Burton. 

Separation  of  p-cresol  from  its  isomerides. 
H.  D.  Gibbs  (J.  Amer.  Chem.  Soc.,  1927,  49,  839— 
844). — Technical  p-cresol  (1  kg.)  is  mixed  with  2  :  6- 
dichlorobenzoquinonechloroimide  (100  g.)  with  cool¬ 
ing,  the  mixture  brought  to  pa  10  by  addition  of 
aqueous’  10%  sodium  hydroxide  at  5 — 10°,  and  kept 
at  this  temperature  for  1  In-.  The  resulting  blue 
solution,  tho  colour  of  which  is  due  to  the  indophenols 
formed  from  tho  0-  and  m-cresols,  is  acidified  with 
sulphuric  acid  and  steam  distilled.  After  four 
similar  treatments,  the  p-cresol  still  gives  a  trace  of 
blue  colour  -with  the  chloroimide,  probably  owing  to 
slight  decomposition  of  the  indophenols  during  steam 
distillation.  The  p-cresol  thus  purified,  which  is 
very  hygroscopic,  has  b.  p.  202-3°/760  mm. 

F.  G.  Willson. 

Influence  of  nitro-groups  on  the  reactivity  of 
substituents  in  the  benzene  nucleus.  IX.  2:3- 
and  2  : 5-Dinitro~4-methoxytoluenes.  H.  E. 
Dadswell  and  J.  Kenner  (J.C.S.,  1927,  580 — 588; 
cf.  A.,  1926,  58). — Nitration  of  2-nitro-4-metboxy- 
toluene  in  sulphuric-acetic  acid  solution  gives  2:3- 
dinitro-4-methoxytoluenc,  m.  p.  132 — 133°  (Kaufler 
and  Wenzel,  A.,  1901,  i,  590,  give  m.  p.  126 — 128°), 
and  2 : 5-dinitro-4-methoxytoluene.  Reduction  of 
the  former  dinitro-compound  gives  the  o-diamine, 
m.  p.  75 — 76°  (Kaufler  and  Wenzel,  loc.  cit.,  give 
m.  p.  72 — 73°),  which  condenses  with  benzil,  yielding 
8-meihoxy-2 :  3-diphenyl-5-methylquinozaline,  m.  p. 
196 — 197°.  Nitration  of  2-nitro-p-cresol  in  glacial 
acetic  acid  furnishes  2 : 3-dinitro-p-cresol  (66%), 
m.  p.  157 — 158°,  and  2  :  5-dinilro-p-cresol  (33%), 
m.  p.  112—113°,  each  of  which  on  methylation  gives 
the  corresponding  methoxy-compound. 

Boiling  methyl-alcoholic  sodium  methoxide  solution 
converts  2 : 5-dinitromethoxytoluene  into  5-niiro- 
2  :  4- dimethoxy toluene  (72%),  m.  p.  117 — 118°,  char¬ 
acterised  by  its  preparation  from  2 :  A-diciiloro-b- 
nitrotoluene,  m.  p.  49 — 50°,  by  the  action  of  sodium 
methoxide,  and  6-nitro-3  :  4-dimethoxytoluene  (28%), 
m.  p.  119—120°  (de  Vries,  A.,  1910,  i,  29,  gives  m.  p. 
94°).  Sodium  methoxide  converts  3-chloro-6-nilro- 
i-methoxytoluene,  m.  p.  94 — 95°,  4-chloro-5-nitro- 
o-toluidine,  and  4-ehloro-3-nitro-o-toluidine  into 
6-nitro-3  :  4-dimethoxytoluene,  5-nilro-i-methoxy-o- 
loluidine,  m.  p.  158 — 159°  (acetyl  derivative,  m.  p. 
154 — 155°,  also  obtained  by  nitration  of  4-methoxy- 
acet-o-toluidide),  and  ‘S-nitro-i-methoxy-o-toluidine, 
m.  p.  61 — 62°  (acetyl  derivative,  m.  p.  176 — 176-5°), 
respectively.  The  last  compound  is  converted  by 
nitrous  acid  into  7 -nitro-Q-methoxyindazole,  m.  p. 
173—174°. 

Methyl-alcoholic  ammonia  at  145 — 150°  converts 
2  :  3-dinitro-4-methoxytoluene  into  3-nitro-4-meth- 
oxy-o-toluidine  (30%  isolated  as  the  above  indazole) 
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and  2-nitroA-metIwxy-m-toluidine,  m.  p.  49 — 50° 

(i acelyl  derivative,  m.  p.  170 — 171°).  The  2  : 5-di- 
nitro-eom pound  is  decomposed  by  similar  treatment. 

2 : 3-Dinitro-4-methoxytoluene  is  oxidised  by 
potassium  permanganate  to  2  :  3 - d ini tro-4-methozy- 
benzoic  acid,  m.  p.  248 — 250°  (decomp.)  ( methyl  ester, 
m.  p.  150°),  which  is  converted  by  sodium  methoxide 
into  ‘A-nitro-2  :  4- dimethoxybenzoic  acid,  m.  p.  210 — 
212°  ( methyl  ester,  m.  p.  118 — 119°).  Oxidation  of 
the  mixture  of  nitrodimethoxytoluenes  obtained  from 
the  treatment  of  2  :  3-dinitro-4-methoxytoluene  with 
methyl-alcoholic  sodium  methoxide  at  110 — 115°, 
gave  a  mixture  of  nitrodimethoxybenzoic  acids  in 
which  2-nitroveratric  acid  predominated,  thus  showing 
that  the  3-  rather  than  the  2-nitro-group  is  displaced 
in  the  2  :  3-dinitro-compound,  whereas  the  2-position 
in  the  2 : 5-isomeride  is  more  easily  attacked. 
‘i-Methoxy-m-oxalololuidide  has  m.  p.  218°. 

H.  Burton. 

Aromatic  thionyl  and  chlorothionyl  deriv¬ 
atives.  II.  1  :  2-  and  2  :  3-Thionyldihydroxy- 

anthracenes.  A.  Green  (J.C.S.,  1927,  554 — 558). 
— 1  ;  2-Thionyldihydroxyanthracene, 

CA<S5>C#H,<S>SO»>  m-  P-  138-139°  (de- 

LH  U 

comp.),  and  2  :  3-thionyldihydroxyanthracene,  m.  p. 
188°  (decomp.),  are  obtained  from  the  corresponding 
dihydroxyanthracenes  and  thionyl  chloride  in  carbon 
disulphide-pyridine  solution.  These  compounds  are 
stable  to  moisture.  Boiling  acetic  acid  containing  a 
trace  of  pyridine  converts  the  latter  into  the  original  di- 
hydroxy-compound,  whilst  acetic  anhydride  furnishes 
2 : 3-diacetoxyanthracene,  m.  p.  175°  (Lagodzinski, 
A.,  1906,  i,  82,  gives  m.  p.  155—160°).  2  :  3-Di- 
hydroxyanthracene,  m.  p.  282°  (Lagodzinski,  loc.  cit., 
gives  m.  p.  192°),  is  best  obtained  by  reducing  hyst- 
azarin  with  stannous  chloride  to  2  :  3-dihydroxy- 
anthranol,  m.  p.  288 — 289°  (Schrobsdorff,  A.,  1903, 
i,  840,  gives  m.  p.  282°),  and  subsequent  reduction 
of  the  anthranol  by  an  aluminium-mercury  couple 
(cf.  Perkin,  J.C.S.,  1923,  123,  2035).  H.  Burton. 

Trieyeiohexylcarbinol.  N.  D.  Zelinski  and 
M,  W.  Gaverdovskaja  (Ber.,  1927,  60,  [5],  713 — 
715). — Dicycfohexyl  ketone,  b.  p.  140 — 141°/12  mm. 
{oxime,  m.  p.  157 — 160°),  and  trieyeiohexylcarbinol, 
b.  p.  208°/10  mm.,  m.  p.  81-5°,  are  isolated  in  small 
amount  from  the  neutral  products  of  the  successive 
action  of  magnesium  and  carbon  dioxide  on  cydo- 
hexyl  chloride,  the  main  product  being  hexahydro- 
benzoic  acid.  The  carbinol  is  reduced  by  hydriodic 
acid  to  a  hydrocarbon,  C19H31,  b.  p.  340 — 345°,  in  the 
production  of  which  a  cydohexyl  group  may  have 
become  isomerised  to  a  methylpentamethylene  ring. 
Tricyclohexylmethyl  bromide,  m.  p.  61°,  is  obtained 
bom  the  carbinol  and  hydrobromic  acid  or  from 
tricycfchexylmethane  and  bromine.  H.  Wren. 

Elimination  of  the  amino-group  of  tertiary 
amino-alcohols.  IV.  Displacement  of  the 
amino-  by  the  hydroxy-group.  A.  McKenzie 
an.d  R.  Roger  (J.C.S.,  1927,  571— 576).— Deamin¬ 
ation  of  a-amino-a-phenyl-p-ethylbutan-p-ol  with 
nhrous  acid  gives  a-phenyl-p-ethylbutan-a^-diol, 
'whilst  a-amino-ay-diphenyl-[J-benzylisopropyl  alcohol 
yields  a  mixture  of  ay-diphenyl- (3-benzylpropane- 


ap-diol  and  benzyl  ap-diphenylethyl  ketone.  a-Amino- 
ap-diphenylbutan-p-ol  {hydrochloride,  m.  p.  224 — 
226°)  yields  diphenylmethyl  ethyl  ketone,  showing 

that  a  phenyl  group  has  migrated. 

The  results  show  that  the  phenyl  group  migrates 
more  easily  than  ethyl  or  benzyl  groups,  and  it  is 
suggested  that  the  low  saturation  capacity  of  the 
ethyl  and  benzyl  groups  causes  a  retardation  or  pre¬ 
vention  of  the  “  semipinacolinic  deamination  ”  change 
(see  A.,  1926,  610).  H.  Burton. 

Reduction  products  of  plant  sterols.  R.  J. 
Anderson  and  R.  L.  Shriner  (J.  Biol.  Chem,,  1927, 
71,  401- — 406). — Reduction  of  a-  and  [3-sitosterol  with 
hydrogen  and  platinum-black  yielded  identical  sito- 
stanols,  m.  p.  140°,  [a]D  -j-24° ;  acetyl  derivative, 
m.  p.  137 — 138°,  [a]D  +14°;  similar  treatment  of 
y-sitosterol  gave  a  sitostanol  having  m.  p.  144 — 145°, 
[a]D  +18°,  acetyl  derivative,  m.  p.  143—144°,  [a]D 
+9 — 10°.  C.  R.  Hakington. 

Properties  of  cholesterol  from  different 
sources.  R.  J.  Anderson  (J.  Biol.  Chem.,  1927, 
71,  407 — 418). — Preparations  of  cholesterol  from 
various  sources  show  small  differences  in  m.  p.  and 
specific  rotation  which  cannot  be  eliminated  by  the 
ordinary  methods  of  purification ;  further,  the  acetyl 
derivatives  of  such  preparations  can  be  separated  by 
crystallisation  into  fractions  possessing  markedly 
different  physical  properties.  This  indicates  that 
ordinary  cholestei'd  may  be  a  mixture  of  isomeric 
substances  corresponding  with  the  mixture  of  phyto¬ 
sterols  from  which  it  is  presumably  synthesised  in  the 
animal  body.  C.  R.  Harington. 

Hydrogenation  of  triphenylcarbinol  and 
phenylfluorenylcarbinol  under  pressure.  V.  N. 
Ipatiev  and  B.  N.  Dolgov  (J.  Russ.  Phys.  Chem. 
Soc.,  1926,  58,  1023— 1027).— See  A.,  1926,  949. 

Thymolbenzein,  4  -  hydroxy  -  3  -  isopropyl-  6- 
methylbenzophenone,  and  some  of  their  deriv¬ 
atives.  W.  R.  Orndorfe  and  H.  T.  Lacey  (J. 
Amer.  Chem.  Soc.,  1927,  49,  818 — 826). — -Gradual 
addition  of  molten  thymol  to  0-515  mol.  of  benzo- 
trichloride  in  presence  of  stannic  chloride  (1  mol.) 
yields  4c-hydroxy-6-methyl-3-isopropylbenzophenone  (I), 
m.  p.  150 — 150-5°  ( acetate ,  m.  p.  73°),  and  thymol¬ 
benzein  (II),  bright  red,  m.  p.  184°  [hydrochloride, 
decomp.  225 — 235°  (open  tube)  or  235 — 250°  (sealed 
tube);  sulphate,  m.  p.  242 — 243°;  perchlorate,  de¬ 
comp.  265 — 272°;  sodium  salt  (2H20),  dark  blue 
with  bronze  reflex,  softening  at  235 — 245°,  m.  p. 
not  below  310°;  methyl  ether,  orange,  m,  p.  132 — 
133°;  methyl  ether  hydrochloride,  m.  p.  85 — 95° 
(sealed  tube) ;  monoacetate,  orange,  m.  p.  143 — 144°]. 
The  constitution  of  (I)  was  established  by  synthesis 
from  benzoyl  chloride,  thymol,  and  aluminium 
chloride,  and  by  fusion  with  alkali,  which  yielded 
p-thymotic  acid.  Bromination  of  (II)  in  glacial 
acetic  and  formic  acids  affords  dibromothymolbenzein, 
red,  m.  p.  89 — 90°,  as  the  additive  compound  with 
formic  acid  (1  mol.),  m.  p.  96 — 97°,  whilst  nitration 
in  acetic  acid  yields  dinitrothymolbenzein,  yellow, 
m.  p.  not  below  310°  after  darkening  at  100 — 110° 
and  carbonisation  at  150 — 160°.  Reduction  of  (II) 
with  zinc  dust  and  glacial  acetic  acid  affords  4 : 4'- 
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dihydroxy  -6  :  6'-  dimethyl  -3:3'-  diisopropyllriphenyl  - 
methane,  m.  p.  158 — 159°  ( dimethyl  ether,  in.  p.  105°; 
diacetate,  m.  p.  121°),  which  is  also  obtained  by  boiling 
(II)  with  phenylhydrazino.  In  50%  ethyl-alcoholic 
solution,  thymolbenzein  changes  from  red  to  yellow  at 
p„  1-5 — 2-5,  and  from  yellow  to  red  at  pa  7-6 — -9-0, 
whilst  the  dibromo-derivativo  changes  from  yellow  to 
blue  at  p,t  5-6 — 7-2.  Carbinol  forms  of  thymolbenzein 
and  the  dibromo-derivative  could  not  be  obtained. 

F.  G.  Willson. 

Thymoltetrachl  orophthalein  and  some  of  its 
derivatives.  R.  T.  K.  Cornwell  and  A.  J.  Essel- 
styn  (J.  Amer.  Chein.  Soc.,  1927,  49,  826 — 830). — 
Condensation  of  thymol  with  tetrachlorophthalic 
anhydride  in  presence  of  stannic  chloride  yields 
tkymoltetrachlorophthalein  (I),  colourless,  m.  p.  266° 
[monosodium  salt,  dark  grey;  disodium  salt,  black; 
barium  salt,  black ;  lead  salt,  tan  coloured ;  diacetate, 
m.  p.  184r— 185°;  dibenzoate,  m.  p.  177 — -178°;  di- 
(phenylcarbamate),  m.  p.  234 — 235° ;  dimethyl  ether, 
yellow,  m.  p.  20S — 210°].  Bromination  of  (I)  in 
glacial  acetic  acid  affords  dibromothymoltetrachloro- 
phthalein,  m.  p.  223 — 225°.  At  pa  9-2 — 10-0,  (I) 
becomes  blue,  whilst  the  dibromo-derivative  changes 
similarly  at  pa  8-4 — 8-8.  A  lactoid  structure  is 
ascribed  to  (I)  and  to  the  dibromo-derivative,  the 
above  coloured  derivatives  being  derived  from  the 
tautomeric  quinonoid  form.  F.  G.  Willson. 

cycloButylacetic  acid.  N.  D.  Zelinski  and 
B.  A.  Kasanski  (Ber.,  1927,  60,  [B],  711—713).— 
cycfoButylmethyl  alcohol  is  converted  by  phos¬ 
phorus  and  iodine  into  cycZobutylmethyl  iodide,  and 
thence  by  magnesium  and  carbon  dioxide  into  cyclo- 
butylacetic  acid,  the  properties  of  which  indicate  the 
presence  of  cycfopentanecarboxylic  acid.  Partial 
isomerisation  occurs  during  the  conversion  of  the 
alcohol  into  the  iodide,  since  the  action  of  magnesium 
and  air  on  the  latter  affords  a  mixture  of  alcohols 
giving  a  phenylurethane,  m.  p.  129°;  the  phenyl- 
urethanes  of  cycfopentanol  and  cycfobutylmethyl 
alcohol  have  m.  p.  136-5°  and  68-5°,  respectively. 

H.  Wren. 

Anilides  and  toluidides  of  chaulmoogric  acid. 
P.  Herrera-Batteke  (Philippine  J.  Sci.,  1927,  32, 
35 — 40). — The  following  derivatives  of  chaulmoogric 
acid  were  prepared  by  heating  chaulmoogramide 
with  the  theoretical  quantity  of  the  requisite  amine 
at  the  boiling  temperature  :  anilide,  m.  p.  89° ;  p-6romo- 
anilide,  m.  p,  100° ;  b-toluidide,  m.  p.  95° ;  m -toluidide, 
m.  p.  SS°,  and  p-ioluidide,  m.  p.  100°.  S.  I.  Levy. 

Action  of  iodine  in  alkaline  media  on  phenyl- 
isocrotonic  acid  :  some  new  mixed  anhydride 
derivatives  of  benzoylacrylic  acid.  E.  Cattelain 
(Bull.  Soc.  chim.,  1927,  [iv],  41,  352— 356).— The 
following  mixed  anhydride  derivatives  of  benzoyl¬ 
acrylic  acid  have  been  prepared  from  phenyliso- 
crotonic  acid  by  Bougault’s  method  (A.,  190S,  i, 
791,  983):  hydrocinnamic,  m.  p.  103°;  p-methoxy- 
benzoic,  m.  p.  132°.;  o-loluic,  m.  p.  141°;  m -toluic, 
m.  p.  107°;  p -toluic,  m.  p.  127 — 128°;  piperonylic, 
m.  p.  135 — 136°;  hexahydrobenzoic,  m.  p.  103 — -104°; 
o-benzoylbenzoic,  m.  p.  114 — 115°;  p-cklorobenzoic, 
m,  p.  122°,  and  m-bromobenzoic,  m.  p.  116 — 117°. 
On  hydrolysis  with  dilute  sodium  hydroxide,  they 


afford  acetophenone  from  the  benzoylacrylic  acid 

first  liberated.  R.  Biiightman. 

Condensation  of  p-hydroxybenzoie  acid  with 
chloral.  F.  D.  Chattaway  and  F.  C.  y  Prats 
(J.C.S.,  1927,  685 — 692). — p  -  Hydroxy  b  en  zoic  acid 

condenses  with  chloral  (2  mols.)  in  presence  of  a 
large  excess  of  concentrated  sulphuric  acid,  forming 
anhydro-5-carboxy-2-$$$-  trichloro  -a.- hydroxy  ethoxy  - 1  - 
'  '  ”  y  droxyelhylbenzcne,  (I),  m.  p.  225-5 — 
226-5°  ( acid  chloride,  m.  p.  98 — 102° ; 
amide ,  m.  p.  195-5 — 197°;  ethyl 
ester,  m.  p.  100-5 — 101-5°).  An- 
hydro-5-cyano-2-$$$-trichloro-ct-hydr- 
oxy  ethoxy  - 1  -  3  [3  [3  -  trichloro  -  a.  -  hydroxy- 
ethylbenzene,  m.  p.  159-5 — 160-5°, 
obtained  from  the  5-amino-deriv¬ 
ative  (A.,  1926,  1242),  on  hydrolysis  with  dilute 
sulphuric  acid  yields  (I).  Alcoholic  potassium  hydr¬ 
oxide  converts  (I)  into  a  mixture  of  b-carboxy-2- 
ethoxy -\-?j^-trichloro- on-hydroxy  ethylbenzene,  (II),  m,  p. 
124 — 126°,  6-hydroxy wophthalic  acid  (ethyl  ester, 
m.  p.  52-5°),  and  a  small  amount  of  o-carboxy-2- 
ethoxyphcnyiglyeollic  acid,  identified  by  hydrolysis 
to  5-carboxy-2-hydroxybenzaldehyde  [ phenylhydr - 
azone,  m.  p.  257 — 258°  (decomp.)],  and  also  by  oxid¬ 
ation  with  alkaline  potassium  permanganate  to  6- 
hydroxywophthalic  acid.  Hot  concentrated  sulph¬ 
uric  acid  converts  (II)  into  wu>-dichloro-5-carboxy- 
2-hydroxyacetophenone,  m.  p.  163 — 166°.  This  sub¬ 
stance  yields  a  diacelyl  derivative,  m.  p.  194 — 196°; 
an  osazone,  0H-C§H3(C02H)-C(N2HPh)-CH:N2HPhF 
m.  p.  243-5°,  and  is  reduced  by  hydriodic  acid  to 
o-carboxy-2-hydroxyacetophenone,  m.  p.  246 — 247°, 
(phenylhydrazone,  m.  p.  286°),  which  is  also  produced 
by  the  action  of  hydriodic  acid  on  (II). 

H.  Burton. 

3-Nitro^-ammobenzoyl-o-benzoic  acid  and 
derivatives.  R.  Adams,  J.  M.  Davidson,  and  L 
Gubelmann,  Assrs.  to  Newport  Co. — See  B.,  1927, 
212. 

Action  of  magnesium  organo-derivatives  on 
iY-tetraethylphthalamides.  N.  Maxim  (Compt. 
rend.,  1927,  184,  689— 691).— The  action  of  magnes¬ 
ium  ethyl  bromide  on  N-tetraethylisaphthalamidc, 
m.  p.  85°,  and  N-letraethylterephthalamide,  m.  p.  127°, 
affords  15 — -20%  of  the  ketone-amide, 
Et-CO-CsH4-CONEt2,  and  25—30%  of  the  diketone, 
CgH4(CO-Et)2.  N-Tetraethyl-o-phthalamide,  m.  p.  36°, 
b.  p.  204°/10  mm.,  affords  10%  of  the  ketone- 
amide  and  15%  of  diethylphthalide.  The  structure 
CfiH4(CO-NR2)2  is  assigned  to  these  diamides  (cf- 
Piutti,  Annalen,  1885,  227,  193),  since  this  structure 
admits  of  ready  interpretation  of  the  formation  of 
the  ketone-amide.  The  formation  of  the  dicthyl- 
phthalide  is  attributed  to  intermediate  formation 
of  the  tertiary  alcohol,  NE 1 2 •  CO •  C gH4 •  CE t2 -  0 H . 
m-Propionylbenzdiethylamide,  b.  p.  205°/10  mm.  (semi¬ 
car  bazone,  m.  p.  145°) ;  m-dipropionylbenzene,  m.  p- 
34°  ( di-semicarbazone ,  m.  p.  222°) ;  -p-propionylbenz- 
diethylamide,  m.  p.  82°  ( semicarbazone ,  m.  p.  175°, 
oxime,  105°) ;  p-dipropionylbenze ne, ,  m.  p.  100°  (di- 
semicarbazone,  m.  p.  226°),  and  o-propionylbenzdiethyl- 
amide,  b.  p.  186°/15  mm.  ( semicarbazone ,  m.  p.  195°, 
oxime,  m.  p.  110°),  are  described.  Magnesium  phenyl 
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bromide  does  not  react  with  the  A-tetraethyl- 
phthalamides  (cf.  A.,  1926,  837).  R.  Brightman, 

2  ;  5-Diaminobexizene-l  i  4-dicarboxylic  acid. 
G.  Schroeter. — See  B,,  1927,  212. 

[New  diarylarnid.es  of  2-naphthol-3  :  6-dicarb- 
oxylic  acid]  and  manufacture  of  water-insoluble 
azo-dyes.  Chem.  Fabr.  Grieskeim-Elektron. — 
See  B.,  1927,  212. 

Substitution  derivatives  of  indigotin.  II. 
Ethyl  2-nitro-3  :  4  :  5-trimethoxybenzoylacetate 
and  related  compounds.  G.  J.  Overmyer  (J. 
Amer.  Chem.  Soc.,  1927,  49,  499—509;  cf.  A.,  1926, 
415). — Modifications  are  described  of  Hamburg’s 
method  (A.,  1899,  i,  364)  for  the  preparation  of  methyl 
2-nitro-3  :  4  :  5-trimethoxybenzoate,  m.  p.  67°,  and 
2-nitro-3  :  4  :  5-trimethoxybenzoic  acid,  m.  p.  166°. 
The  acid  chloride,  m.  p.  94°,  was  used  for  preparing 
the  corresponding  amide,  m.  p.  186°,  and  anilide, 
m.  p.  158°,  and  was  converted,  by  the  action  of  ethyl 
sodioaeetoacetate,  into  ethyl  2-nitro-3  :  4  :  5 -trimethoxy- 
benzoylaceloacetate,  a  reddish-yellow  oil  ( sodium  and 
potassium  salts).  The  sodium  salt  of  the  latter,  on 
treatment  with  aqueous  ammoniacal  ammonium 
chloride,  yields  ethyl  2-nitro-li  :  4  :  5-trimethoxybenzoyl- 
acetate,  m.  p.  85°  {potassium  salt),  whilst  hydrolysis 
with  dilute  sulphuric  acid  affords  2-nitro-Z  :  4 : 5- 
trimethoxy acetophenone,  m.  p.  118°.  Treatment  of 
the  potassium  salt  of  ethyl  2-nitro-3  :  4  :  5-trimethoxy- 
benzoylacetato  with  alcoholic  methyl  iodide  yields 
ethyl  u-2-nilro-3  :  4  :  5-trimethoxybenzoylpropionate,  a 
red  oil,  which,  on  hydrolysis  with  dilute  sulphuric 
acid,  affords  2-nitro-3  :  4  :  5 -trimelhoxypropiophenone, 
a  brown  oil.  Ethyl  2-nitro-Z  :  4  :  5 -trimetho.vybenzoyl- 
maUmate,  m.  p.  96°,  and  ethyl  2-nitro-d  :  4 : 5 -trimethoxy- 
benzoylcyanoacetate,  m.  p.  110°,  are  obtained  analog¬ 
ously  from  the  above  acid  chloride.  The  cyano- 
derivative  yields,  on  hydrolysis,  2-mlro-3  :  4  :  5-tri- 
methoxybenzoylacetonitrile,  m.  p.  180°.  Reduction 
of  ethyl  2-nitro-3 : 4 : 5-trimethoxybenzoylacetate  with 
zinc  dust  and  glacial  acetic  acid  affords  4,-hydroxy- 
6:7:  %-trimethoxy -2-ethoxy  quinoline  oxide,  m.  p.  61°, 
whilst  ethyl  2-nitro-3  :  4  :  5-trimethoxybenzoylaceto- 
aeetate  yields  similarly  ethyl  A-hydroxy-G  :  7  :  8 -tri- 
methoxy-2-meihylquinoline-3-carboxylale,  m.  p.  183°. 
Hydrolysis  of  the  latter  yields  the  corresponding  acid, 
m.  p,  202°,  at  which  temperature  it  loses  carbon 
dioxide  with  formation  of  A-hydroxy-G  :  7  :  8 -tri- 
m ethoxy -2 -m ethylq uinoline,  m.  p.  182°.  Reduction 
of  2-nitro-3  :  4  :  5-trimethoxybenzoic  acid  with  am- 
ffloniaeal  ferrous  sulphate  yields  2-amino-3  :  4  :  5- 
trimethoxybenzoic  acid,  m.  p.  137°.  Ethyl  2-nitro- 
3:4;  5-trimethoxybenzoylacetate  could  not  be  hydro¬ 
lysed  to  the  corresponding  acid,  nor  could  the  latter 
obtained  from  the  corresponding  malonate. 
Ethyl  2-nitro-3  :  4  :  5-trimethoxybenzoylacetonitrile 
°ould  not  be  converted  into  the  corresponding  amide 
acid.  The  synthesis  of  a  hexamethoxyindigotin 
°y  the  method  previously  described  could  not  there¬ 
fore  be  accomplished.  F  G.  Willson. 

Constitution  of  the  bile  acids.  X.  Gonsti- 
tution  of  cilianic  acid  and  certain,  other  poly- 
carboxylic  acids  of  the  cholic  acid  group.  W. 
Porsche  and  R.  Frank  (Ber.,  1927,  60,  [B],  723— 
'32;  cf.  A.,  1926,  1140). — Contrary  to  the  observ¬ 


ations  of  Wieland  and  Schlichting  (A.,  1922,  i,  838), 
ciloidanic  acid  loses  only  1  mol.  of  carbon  monoxide 
when  warmed  with  concentrated  sulphuric  acid  at 
60°.  Evolution  of  carbon  dioxide  is  appreciable 
only  at  about  100°,  and  is  accompanied  by  further 
loss  of  1  mol.  of  carbon  monoxido.  These  results, 
considered  in  conjunction  with  the  author’s  observ¬ 
ation  ( loc .  dt.)  that  cholic  acid  contains  the  hydroxyl 
group  attached  to  the  carbon  atom  12  instead  of  13 
in  ring  III,  render  the  annexed  constitutions  probable  : 


C02H 


OH 


C02 


R 


H/VA- 

co*H\A/:o 

Cilianic  acid. 

°0=}K 

V— — COjH 
CO,H.InX'02H 

Kototetracarboxylie  acid. 


OH 

C0’H7V)B 

C02H//Ns,i^— -C02H 
C02Hx  ^I^CO.Il 

Ciloidanic  acid. 


co2hn^/Is^co2h 

Biliobanic  acid. 


R  =  C10H21-CO2H 


The  presence  of  a  hydroxyl  group  in  cilianic  acid 
is  established  by  the  evolution  of  1  mol.  of  methane 
when  its  tetramethyl  ester  is  treated  with  magnesium 
methyl  iodide.  Bilianic,  isobilianic,  biloidanic  acid, 
or  its  hydrate  do  not  evolve  carbon  monoxide  or 
dioxide  to  a  considerable  extent  when  treated  for 
a  protracted  period  with  concentrated  sulphuric 
acid  at  100°.  Under  similar  conditions,  biliobanic 
acid  slowly  gives  off  oxides  of  carbon,  probably 
owing  to  the  oxidising  action  of  sulphuric  acid,  iso- 
Cilianic  acid  evolves  almost  1  mol.  of  carbon  monoxide 
with  varying  and  not  very  considerable  quantities  of 
carbon  dioxide.  H.  Wren. 


Action  of  aldehydes  on  azo-compounds.  D. 
Bigiavi  (Gazzetta,  1927,  57, 160 — 162). — Bamberger’s 
results  (Ber.,  1924,  57,  2085)  are  confirmed  :  the 
substance,  m.  p.  161—163°,  obtained  by  the  action 
of  benzaldehyde  on  azobenzene  (Barsilowski,  A., 
1892,  854)  is  benzanilide.  It  is  suggested  that  the 
benzaldehyde  condenses  with  a  dissociated  radical, 
Phis'. ;  intermediate  compounds  in  which  oxygen  is 
attached  to  nitrogen  are  considered  improbable. 

E.  W.  WlGNALL. 

Mechanism  of  reactions  induced  hy  hydrogen 
chloride  between  aromatic  aldehydes  and  aide- 
hydecyanohydrins  in  solution.  B.  H.  Ingham 
(J.C.S.,  1927,  692 — 700). — The  formation  of  oxazoles 
(cf.  Fischer,  A.,  1896,  i,  262),  arylidenemandelamides, 
and  3-keto-2  :  5-diaryl-3  :  4-dihydro- 1  :  4-diazines  (cf. 
Minovici,  A.,  1899,  i,  890;  1896,  i,  703)  hy  the  con¬ 
densation  of  aromatic  aldehydes  and  aldehydecyano- 
hydrins  in  presence  of  moist  and  dry  hydrogen 
chloride  has  been  studied.  It  is  found  that  (a) 
iminochlorides  are  produced  as  intermediates,  (6) 
exclusion  of  moisture  favours  oxazole  formation, 
whereas  presence  of  moisture  favours  the  production 
of  arylidenemandelamides,  (c)  no  oxazole  is  formed 
when  the  hydroxy-group  in  the  cyanohydrin  is  benz- 
oylated  or  replaced  by  chlorine,  (d)  diazines  are  formed 
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in  best  yield  when  there  is  not  a  large  excess  of 
aldehyde.  Thus  benzaldehyde  and  mandelonitrile 
in  ethereal  solution,  saturated  at  0°  with  hydrogen 
chloride,  condense,  giving  benzylidenemandelamide, 
C  GH ,  ■  C II  ( 0  H )  ■  G  0  •  N  !CH  •  (.'  eH  5 ,  unless  moisture  is 
rigidly  excluded.  In  a  perfectly  dry  medium,  2  : 5- 
diphenyloxazole  is  the  predominant  product,  a- 
Chlorophenylacetonitrile  and  benzaldehyde  do  not 
react,  Benzaldehyde  and  lactonitrile  yield  benzyl- 
idenelactamido,  and  anisaldehyde  and  anisaldehyde- 
cyanohydrin  give  2  : 5-dianisyloxazole  (cf.  Minovici, 
loc.  cit.).  The  formation  of  the  substituted  amide  is  ex- 

nci 

plained  by  the  following  scheme :  R-CH(OH)*CN  — — > 

B'-CHO 

r-ch(oh)-cci:nh — ^r-ch(0H)-cci:n-ch(0H)-r' 

— r-ch(0H)-c(0H):n-ch(0H)-r'  — >  _n  0 

R-CH(OH)-CO-NH-CH(OH)-R'  — — 
R-CH(0H)-C0-N;CHR',  whereas  the  production  of 
the  oxazole  follows  the  change 


r-ch(oh)-cci:n-ch(oh)-r'  — 

0  0 
RHC/'V’HR'  RCj/\^R'. 

C1(?=N  HO - N 


Benzoylmandelonitrile  and  benzaldehyde  yield  two 
isomeric  benzylidenebisbcnzoylmandclamides, 
(BzO-CHPh-CO-NH),CHPh,  having  m.  p.  250—251° 
and  223—224°. 

m-Nitrobenzaldehydecyanohydrm  condenses  with 
m-nitrobenzaldehyde,  giving  two  isomeric  2  :  5-di-m- 
nitrophenybxazoles,  m.  p.  225 — 227°  and  238°,  together 
with  3-lceto-2  :  5-di-m-nitrophenyl-3  :  4-dihydro-l  :  4- 
diazine,  m.  p.  277 — 278° ;  with  benzaldehyde  yielding 
%phenyl-5-m-nitrophenyloxazole,  m.  p.  15G — 157°, 
and  the  above  diazine;  hydrogen  chloride  converts 
the  original  cyanohydrin  into  the  diazine  and  the 
di-m-nitrophenyloxazole.  This  production  of  the 
diazine  is  most  probably  explained  by  the  change 

no2-c6h4-ch(oh)-cci:nh,hci  - — %  c16h10o5n4+ 

HC1+H20.  The  general  formation  of  diazines  is 
represented  schematically  :  2R-CH(OH)-CCKNH  ■ 

OOH  H 


3-Keto-2  :  5-ii-p - nitrophenyl -  3  :  4- dihydro -1  :  4-di - 
azine,  m,  p.  332 — 334°,  and  2  : 5-di-'p-nitrophenyl- 
oxazole,  m.  p.  228 — 232°,  are  obtained  from  p-nitro- 
benzaldehyde  and  p-nitrobcnzaldehydecyanohydrin. 

H.  Burton. 

Isomerisation  of  diphenylacetaldehyde  into 
deoxybenzoin.  S.  Danilov  and  E.  Vengs-Dani- 
lova  (J.  Russ.  Phys.  Chem.  Soc.,  1926,  58,  '957— 
965).— See  A.,  1926,  726. 


Alkyl  lactolides  of  salicylaldehyde  [a-2-oxido- 
benzyl  ethers].  M.  Bergmann  and  E.  von  Lipp- 
mann  (Annalen,  1927,  452, 135 — 140). — When  salicyl- 
aldehyde  dimethyl  acetal  (which  need  not  be  isolated 
in  the  pure  condition)  is  heated  at  130°  under  0'5 — 1 
mm.  for  0-5  hr.,  methyl  alcohol  is  eliminated  with  the 
formation,  in  small  yield,  of  a-2 -oxidobenzyl  methyl 

ether,  CnH.<C?  ,  m.  p.  217 — 218°  (corr.).  The 

8  CH-OMo  P 

corresponding  ethyl  ether,  m.  p.  156°  (corr.),  is  obtained 
similarly  from  the  diethyl  acetal.  Both  are  bimole- 
cular  in  benzene  solution,  but  unimolecular  in  phenol 
solution  and  in  the  form  of  vapour  at  234°.  Heating 
with  dilute  acids  or  alkali  readily  splits  the  oxide  ring. 


J.  W.  Baker. 

Positional  influence  of  substituents  on  chemi¬ 
cal  reactivity  and  colour.  H.  H.  Hodgson  (J, 
Soc.  Dyers  and  Col.,  1927,  43,  72 — 76).— Mainly  a 
discussion  of  results  already  published  (A.,  1925,  i, 
674,  1144;  1926,  281,  292,  1039).  Chattaway  and 
Clemo’s  generalisations  on  the  relation  between  colour 
and  constitution  in  the  hydrazones  of  nitrobenzalde- 
hydes  (J.C.S.,  1923,  123,  3043)  have  been  confirmed 
by  the  foregoing  work  {loc.  cit.)  on  p-nitrophenyl- 
hydrazones  of  chloronitro-substituted  -hydroxy - 
benzaldehydes.  Chlorine  produces  a  similar  effect, 
which  is  more  pronounced  with  6-chloro-  than  with 

2- chloro-substitution.  Methylation  of  the  hydroxyl 
group  diminishes  the  colour  except  in  the  case  of  the 
2:4:  6-trichloro-3-methoxybenzaldehyde  derivative. 
A  p- amino-group  has  a  marked  influence,  3-nitro-4- 
aminobenzaldehyde  affording  a  more  intensely 
coloured  p-nitrophenylhydrazone  than  the  corre¬ 
sponding  4-halogen-3-nitrobenzaldehydes.  The  vivid 
royal-blue  colour  developed  by  6-ehloro-2  :  4-dinitro- 

3- hydroxybenzaldehyde-p-nitrophenylhydrazone  in 
alcoholic  solution  with  alkalis,  in  contrast  with  the 
behaviour  of  the  corresponding  hydrazone  from 
2-chloro-4  :  6-dinitro-3-hydroxybenzaldehyde,  which 
gives  no  colour  in  the  cold  and  only  a  claret  colour 
on  warming,  is  attributed  to  the  position  of  the  chlorine 
as  a  terminal  member  of  a  chain  of  five  adjacent 
groups,  and  conjugate  to  the  hydroxyl  group  : 

ch-n:n-c6h4-no2 


ch:n-nh-c6h4-no. 
Cl/Vo* 

(I.) 


2  2 


^0, 


ci./Vno-ok 

Vh 

MO, 


(II.) 


The  2-nitro-group  therefore  exerts  its  full  effect  on 
the  methine  carbon  atom,  promoting  mobility  of  the 
imino-hydrogen  atom  to  give  the  configuration  (II). 
The  intermediate  colour  of  the  p-nitrophenylhydr- 
azones  of  4-chloro-2  :  6-dinitro-  and  2  :  4-diehloro-6- 
nitro-3-hydroxybenzaldehyde  is  attributed  to  vari¬ 
ations  of  valency  distribution  in 
the  conj ugate  chains .  Similarly , 
the  exceptional  behaviour  of 
2  :  5-diehioro-6-nitrobenzalde- 
hydephenylhydrazone  (Chatta- 


CHlN-NHPh 


way  and  Clemo,  loc.  cit.)  is  explained  by  the  annexed 
structure,  indicating  repression  of  the  effect  of  the 
nitro-group  on  the  imino-hydrogen.  R.  Brightman. 

_  Action  of  trichloroacetic  acid  on  phenols. 
J.  van  Alphen  (Rec.  trav.  ehim.,  1927,  46,  144 — - 
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149). — The  replacement  by  trichloroacetic  acid  of  the 
chloroform  in  the  Reimer-Tiemann  reaction  yields 
the  corresponding  aldehydes  and  carbon  dioxide  in 
place  of  the  expected  a-keto-acids.  Phenol  yields 
small  quantities  of  o-  and  p-hydroxybenzaldehydes ; 
guaiacol  gives  a  very  little  vanillin;  p-eresol  yields 
a  small  amount  of  2-hydroxy-5-methylbenzaldehyde ; 
and  p-hydroxybenzoic  acid  gives  a  rather  better 
yield  of  4-hydroxy-3-aldehydobenzoic  acid.  The 
following  substances  yield  small  quantities  of  alde¬ 
hydes  (isolated  as  the  p-nitrophenylhydrazones  only)  : 
p-chlorophenol,  pyrocatechol,  resorcinol,  quinol, 
phloroglucinol,  thymol,  p-aminophenol,  salicylic  acid, 
phenolphthalein,  gallic  acid,  a-  and  p-naphthols,  and 
alizarin.  The  presence  of  nitro-groups  or  the  replace¬ 
ment  of  the  hydroxyl  by  an  alkyloxy-group  inhibits 
the  reaction ;  picric  acid,  p-nitrophenol,  anisole, 
phenetole,  veratrole,  anisic  acid,  and  menthol  give 
negative  results.  The  smallness  of  the  yields  is  due 
to  the  production  of  triphenylmethane  dyes,  and  in 
the  case  of  guaiacol  this  reaction  takes  place  almost 
exclusively.  The  dyes  must  be  formed  from  the 
intermediate  substances,  AnCHCl2,  not  from  an  alde¬ 
hyde,  because  vanillin  itself  when  heated  with  guaiacol 
and  sodium  hydroxide  does  not  yield  a  dye,  whereas 
a  dye  is  formed  when  vanillin,  guaiacol,  and  zinc 
chloride  are  heated  together. 

The  mechanism  of  these  reactions  probably  involves 
the  migration  of  the  group  -CCVCOjjH  from  the 
oxygen  atom  of  the  phenol  to  a  nuclear  carbon  atom. 
When,  however,  mono-  and  di-chloroacetic  acids  act 
on  phenol  or  resorcinol,  the  resulting  mono-  and 
di-phenoxyacetic  and  resorcinol-OO-diacctic  acids 
are  recovered  unchanged  after  heating  with  zinc 
chloride ;  no  migration  from  oxygen  to  carbon  takes 
place.  J.  M.  Gulland. 

Stereoisomerism  and  isomorphism  of  the 
phenyl  styryl  ketones.  C.  Dufraisse  and  A. 
Ghjlet  (Ann.  Chim.,  1926,  [x],  6,  295 — 312). — A  more 
detailed  account  of  work  already  published  (this 
vol.,  58).  J.  W.  Baker. 

Hydrogenation  of  distyryl  ketone  and  di-p- 
phenylethyl  ketone.  W.  N.  Ipatiev  and  N.  A. 
Orlov  (Compt.  rend.,  1927,  184,  751 — 753). — 
Hydrogenation  of  distyryl  ketone  cannot  be  effected 
with  copper  oxide  as  catalyst  or  in  cyclohexane  solu¬ 
tion  ;  in  the  latter  case,  an  unstable  amorphous 
product,  C,  84-91%,  H,  10-38%,  which  affords  un¬ 
saturated  products  on  warming,  is  formed.  In 
benzene  solution  and  in  presence  of  nickel  oxide  (cf. 
Borsche  and  others,  A.,  1912,  i,  194,  703 ;  1913,  i, 
171),  the  yield  of  di-p-phenylethyl  ketone  depends  on 
the  concentration,  varying  from  60%  in  15%  solution 
to  10%  in  50%  solution.  In  20%  alcoholic  solution, 
the  yield  is  20%.  Hydrogenation  of  di-P-phenyl- 
ethyl  ketone  in  cyclohexane  at  240°  affords  ac-di- 
cydohexylpentane,  b.  p.  315°.  R.  Brigiitman. 

Comparative  migratory  tendencies  of  phenyl 
diphenylyl  radicals.  M.  Delavtlle  (Compt. 
rend.,  1927,  184,  462 — 463). — By  the  dehydration  of 
the  corresponding  tertiary  alcohol,  a -diphenylylstyrene, 
111  ■  P-  93°  (dibromide,  m.  p.  156°  ;  nitrosite,  m.  p.  136°), 
",as  prepared.  Silver  nitrate  acted  on  the  iodohydrin 
of  this  compound,  forming  -phenyl  diphenylylmethyl 


ketone,  m.  p.  140°  (oxime,  m.  p.  151°).  The  migration 
of  the  diphenylyl  radical  was  confirmed  by  the  pre¬ 
paration  of  the  isomeric  diphenylyl  benzyl  ketone, 
m.  p.  149°  (oxime,  m.  p.  156°),  and  phenyldiphenylyl- 
acetaldehyde,  m.  p.  96°  (oxime,  m.  p.  160°). 

B.  W.  Anderson. 

Acenaphthene  derivatives.  P.  Ruggli  and 
A.  Jenny  (Helv.  Chim.  Acta,  1927,  10,  228 — 242). — 
3-Acenaphthyl  benzyl  ketone  prepared  in  65 — 68% 
yield  by  a  modification  of  the  method  of  von  Papcke 
(A.,  1888,  701)  (oxime,  m.  p.  138°;  phenylhydrazone, 
m.  p.  138 — 139°;  picrate,  m.  p.  113 — 116°),  treated 
with  phosphorus  pentachloride  in  chloroform  solution, 
yields  (3(3  -  dichloro  -  a  -  phenyl  -  [3  -  3  -  acenaphthylethane, 
which  when  heated  in  methyl-alcoholic  solution  with 
potassium  hydroxide,  or  for  0-75  hr.  in  a  vacuum 
at  140°,  is  converted  into  $-chloro-a-phenyl-$-Z-ace- 
naphlhylethylene,  m.  p.  77-5°,  which  cannot  be  con¬ 
verted  into  tho  corresponding  acetylene  derivative. 
Oxidation  of  benzyl  3-acenaphthyl  ketone  with 
potassium  permanganate  in  pyridine  solution  con¬ 
verts  it  into  phenyl-Z-acenaphthylglyoxal,  m.  p.  148-5° 
(monohydrazone,  m.  p.  199 — 200°),  which  does  not 
yield  a  dihydrazone,  but  yields  a  quinoxaline  deriv¬ 
ative,  m.  p.  162°.  The  monoxime,  m.  p.  204 — 205° 
(decomp.),  is  obtained  by  the  action  of  either  hydroxyl- 
amine  on  the  diketone,  or  amyl  nitrite  on  the  original 
ketone.  The  latter,  on  bromination  in  chloroform 
solution,  yields  3 -acenaphlhyl  v-bromobenzyl  ketone, 
m.  p.  118°,  which  on  treatment  with  methyl-alcoholic 
potassium  hydroxide  solution  yields  Z-acenaphthyl 
m-hydroxiybenzyl  ketone,  m.  p.  138°  (benzoyl  derivative, 
m.  p.  156°),  which  on  oxidation  with  potassium 
permanganate  yields  phenylacenaphthylglyoxal 
(above).  Nitration  of  3-acenaphthyl  benzyl  ketone 
in  acetic  acid  and  acetic  anhydride  with  nitric  acid, 
d  1-4,  yields  nitroacenaphthyl  benzyl  ketone,  m.  p.  189°, 
which  when  treated  with  phosphorus  pentachloride 
yields  3(3- dichloro-a-phenyl -  p-nitroacenaphlhylethane, 
m.  p.  136°  (decomp.),  which  when  heated  at  140° 
yields  (3  -  chloro  -  (3  -  nitro  -  a  -phenylacenaphthylethylene, 
m.  p.  160 — 161°.  When  treated  with  hydroxy lamine, 
nitroacenaphthyl  benzyl  ketone  does  not  yield  an 
oxime,  but  an  isomeric  substance,  m.  p.  136 — 137°; 
and  on  reduction  with  sodium  hydrogen  sulphite 
yields  a  substance,  m.  p.  164°.  Phenyl-p-naphthyl- 
glyoxal  (Ruggli  and  Reinert,  A.,  1926,  391)  yields  a 
monohydrazone,  m.  p.  136°,  and  a  dihydrazone,  m.  p. 
163°,  which  when  shaken  with  mercuric  oxide  in 
benzene  suspension  yields  phenyl-(3-naphthylacetylene 
(Ruggli  and  Reinert,  loc.  cit.).  The  corresponding 
phenyl-cc-naphthylglyoxal  similarly  yields  a  mono¬ 
hydrazone,  m.  p.  152°,  and  a  dihydrazone,  m.  p. 
217 — 218°  (decomp.),  but  the  latter  cannot  be  con¬ 
verted  into  the  acetylene  derivative. 

^  J.  W.  Baker. 

Nitration  of  benzil.  3:5:3':  5'-Tetranitro- 
benzil.  F.  D.  Chattaway  and  E.  A.  Cotjlson 
(J.C.S.,  1927,  577—579;  cf.  A.,  1926,  728).— 3  :  3'- 
Dinitrobenzil  ( monophenylhydrazone ,  m.  p.  171°; 
osazone,  m.  p.  269° ;  quinoxaline  derivative,  m.  p. 
213°),  on  further  nitration  yields  3:5:3';  5'-tetra- 
nitrobenzil,  m.  p.  179°  (Christie  and  Kenner,  A.,  1926, 
408,  give  m.  p.  168°)  [: monophenylhydrazone ,  m.  p. 
236°;  quinoxaline  derivative,  m.  p.  285°  (Christie 
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and  Kenner,  he.  tit.,  give  m.  p.  274°)],  together  with 
3  :  5-dinitrobenzoic  acid.  This  acid  is  produced  by 
oxidation  of  the  tetranitro-compound  with  chromic 
acid.  H.  Burton. 

Dioximes.  XLI.  G.  Ponzio  (Gazzetta,  1927) 
57,  117 — 124). — The  “a-form  of  benzoylformhydr- 
oxamie  acid  oxime,”  m.  p.  177°  or  174°  (Gastaldi,  A., 
1924,  i,  733;  Gazzetta,  1924,  54,  588),  is  impure 
phenylhydroxyglyoxime,  m.  p.  191°  [hydrazine,  salt, 
CPh(N-6HS-C(Mr-OH)-OH,hf2H4,  m.  p.  165°,  decomp.], 
mixed  with  phenyloximinoacetie  acid  when  prepared 
from  ethyl  phenylglyoxylatc.  The  “  [3-form,”  m.  p. 
183°,  of  p-methylbenzoylformhydroxamic  acid  oxime 
(p-tolylhydroxyglyoxime)  (cf.  Gastaldi,  A.,  1924,  i, 
1209;  Baiardo,  A.,  1926,  1262)  is  identical  with  the 
a-form,  m.  p.  186°;  the  supposed  isomerisation  of 
the  nickel  salt  is  a  gel  formation.  The  single  form, 
m.  p.  186°,  is  also  obtained  by  the  hydrolysis  of 
p-tolylehloroglyoxime ;  the  single  triaeetyl  derivative 
has  m.  p.  122—123°. 

3-Hydroxy-5-phcnyl-l :  2  : 4-oxadiazole  (cf.  A.,  1926. 
1159)  is  decomposed  by  nitric  acid  into  benzonitrile, 
ammonia,  and  carbon  dioxide;  heated  with  aniline 
in  a  sealed  tube,  it  gives  s-diphenylcarbamide ; 
sodium  and  silver  salts,  the  salt 
Ph-C2N20-0Ag,Ph-C2N20-0H,  m.  p.  212°  (dccomp.), 
a  copper  salt,  and  a  basic  copper  salt,  Ph-C2N20-Cu0H, 
are  described.  The  3 -methoxy- derivative ,  m.  p.  26°, 
is  obtained  by  methylation  of  the  sodium  salt,  or  by 
the  action  of  sodium  methoxide  on  the  3-chloro-  or 
3-bromo-compound  (see  this  vol.,  470),  and,  similarly, 
the  3-efitey-derivative,  ra.  p.  64°;  these  compounds 
are  very  stable  towards  alkali.  E.  W.  Wignaix. 

New  resacetophenone.  F.  Mauthner  (J.  pr, 
Chem,,  1927,  [ii],  115,  274 — 278). — The  third  iso¬ 
meric  resacetophenone  (cf.  Nencki  and  Sieber,  A., 
1881,  591 ;  Claus,  A.,  1896,  i,  227),  3  :  5-dihydroxy- 
acetophenone,  m,  p.  147 — 148°  (semicarhazone,  m.  p. 
205—206°;  p-nitrophenylhydrazone,  m.  p.  236—237°; 
diacelyl  derivative,  m.  p.  91 — 92°),  may  he  obtained 
by  demethylating  3  :  5-dimethoxyacetophenone  (A., 
1924,  i,  524)  with  aluminium  chloride  in  chlorobenzene 
solution.  H,  E.  F.  Notton. 

Derivatives  of  methyl  a-piperonylidene-ethyl 
ketone.  B.  Q’Donoghue,  H.  Ryan,  and  J.  Keane 
(Proc.  Roy.  Irish  Acad.,  1926,  37,  [B],  141 — 148). — 
Piperonal  condenses  with  methyl  ethyl  ketone  in 
presence  of  dry  hydrogen  chloride  at  0°  to  yield 
methyl  x-piperonylidene-ethyl  ketone , 
MeC0-CMe;CH*C6H3:02CH2,  m.  p.  97 — 98°  {oxime, 
m.  p.  130°).  In  presence  of  alkali,  this  condenses 
with  benzaldehyde,  anisaldehyde,  and  piperonal  to 
yield,  respectively,  Z-phenylA-piperM.yl-5-md.hyl-, 
Z-anisylA-piperonyl-5-methyl-,  and  3  :  4-dipiperonyl-o- 
methyl- \'--cyc  lop  e  n  ten- 1  -  one ,  in.  p.  88-6 — 89-4°,  112 — 
113°,  and  127 — 128°,  respectively  [telrabromide  of 
the  last-named,  m,  p.  136°  (decomp.)].  In  presence 
of  dry  hydrogen  chloride  at  0°,  however,  the  con¬ 
densation  products  obtained  are,  respectively, 
3-phenylA-piperonyl-2-benzylidene-5-meihyl-&s-cyclo  - 
penten-l-one,  m.  p.  140 — 141°,  Z-anisylA-piperonyl- 
2-anisylidene-5-methyl-&?-cyclopenten-l-one,  m.  p. 
150—151°,  and  3  :  4-dipip  eronyl-2-piperonylidcne-5- 
methyl-A3-cyc?openten-l-one  (I),  m.  p.  220-^-222°  (cf. 


Ryan  and  Devine,  A.,  1916,  i,  654;  Ryan  and 
Lennon,  A.,  1925,  i,  12S2),  which  are  also  obtained  by 
the  action  of  a  further  molecule  of  tho  aldehyde  in 
presence  of  dry  hydrogen  chloride  at  0°  on  the  pro¬ 
ducts  (above)  obtained  in  presence  of  alkali.  By  the 
action  of  a  concentrated  solution  of  dry  hydrogen 
chloride  in  alcohol  at  40°  on  3 : 4-dipiperonyl-o- 
methyl-A2-c;/cfopenten-l-one.  it  is  converted  into  the 
isomeric  3  :  4,-dipiperonyl-5-methyl-&3-cyclopenten-l- 
one,  m.  p.  133-5 — 134-5°,  which  condenses  with  another 
mol.  of  piperonal  in  presence  of  alkali  to  yield  (1). 
All  these  condensation  products  give  colours  with 
concentrated  sulphuric  acid.  J.  W.  Baker. 

Derivatives  of  piperonylidenemethyl  ethyl 
ketone.  B,  O’Donohhue,  H.  Ryan,  and  J.  Keane 
(Proc.  Roy.  Irish  Acad.,  1926,  37  [B],  149—153).— 
Piperonal  condenses  with  methyl  ethyl  ketone  in 
presence  of  alkali  to  yield  piperonylidenemethyl  ethyl 
ketone,  m.  p.  146 — 147°  ( phenylhydrazone ,  m.  p.  82-“— 
83°),  which  condenses  with  another  molecule  of 
piperonal  in  presence  of  alkali  to  yield  the  piperonyl¬ 
idenemethyl  a-piperonylidene- ethyl  ketone,  m.  p.  186 — 
187°  [telrabromide,  m.  p.  126 — 128°  (decomp.)].  In 
presence  of  dry  hydrogen  chloride,  however,  the  con¬ 
densation  product  is  3  :  4-dipiperonyI-5-methyl-A3- 
cycfopcnten-l-one  (cf.  preceding  abstract),  whilst 
with  anisaldehyde  the  product  is  i-anisyl-Z-piperonyl- 
2-anisyUdene-5-methyl-&3-cyclopenten-l-one,  m.  p. 
220 — 222°.  J.  W.  Baker, 

Derivatives  of  veratrole  and  of  methylvanillin. 

l.  B.  L.  Vanzetti  (Gazzetta,  1927,  57,  162—172). 
— Veratroinis  not  obtained  solid,  even  when  prepared 
by  reduction  of  veratril  (3:4:3':  4'-tetramethoxy- 
benzil)  (new  m.  p.  223°).  The  latter  condenses  with 
o-phenylenediamine  to  give  a  quinaxaline,  m.  p. 
198-5 — 199° ;  with  hydroxylamine  to  give  a  substance, 

m.  p.  110 — 113°.  Veratrilic  acid  is  not  obtained  by 
heating  veratroin  with  potassium  hydroxide  solution 
in  a  current  of  air,  nor  by  heating  veratril  with 
aqueous  potassium  hydroxide,  and  only  in  small 
quantity,  with  some  veratric  acid,  when  alcohol  is 
present.  Fusion  of  veratril  with  potassium  hydroxide 
above  234°  gives  veratrilic  acid,  which  has  two  forms, 
m.p.,  respectively,  about  85°  and  below  68°  (decomp.). 
Veratrilic  acid  in  solution  exposed  to  air  resinifies. 

Attempts  to  obtain  di-3  :  4-dimethoxyphenyl  ketone 
by  the  action  of  carbonyl  chloride,  or  of  veratric  acid 
and  zinc  chloride,  on  veratrole,  w-ere  not  very  success¬ 
ful.  Action  of  magnesium  methyl  iodide  on  the  ketone 
yields  act-eK-3  :  i-dimethoxyphemjlethyl  alcohol ,  m.  p. 
95—96°. 

Benzilic  acid  is  obtained  in  95%  yield  by  the 
action  of  sodium  hydroxide  dissolved  in  ethyl  alcohol 
on  an  ethereal  solution  of  benzil.  E.  W.  Wignall. 

Alkylation  of  hydroxynaphthaquinone.  III. 
Synthesis  of  lapachol.  L,  F.  Fieser  (J.  Amer. 
Chem.  Soc.,  1927,  49,  857—864;  cf.  this  vol.,  155). 
— Treatment  of  the  silver  salt  of  hydroxynaphtha¬ 
quinone  with  a-bromo-y-methyl-A^-butene  (isoprene 
hydrobromide)  in  cold  ethereal  suspension  yields 
2-y-methyl-^-butenoxy-a-naphthaquinone,  pale  yellow, 
m.  p.  149 — 150°,  together  with  3-hydroxy-2-y-methyl- 
A^-butenyl-a-naphthaquinone,  yellow,  m.  p.  139 — 
140°,  identical  with  lapachol  (cf.  Hooker,  J.C.S., 


ORGANIC  CHEMISTRY. 


463 


1896,  65,  1355).  Crotyl  bromide  yields  similarly 
2-crotyl-u.-naphthaquinone,  (I),  yellow,  m.  p.  137°, 
4,-crotyl-fi-naphthaquinone,  (II),  orange-yellow,  m.  p. 
120°,  and  ‘i-hydroxy-2-crotyl-u.-naphthaquinone ,  yel¬ 
low,  m.  p.  132 — 133°.  When  treated  with  cold,  con¬ 
centrated  sulphuric  acid,  the  last  affords  2 -methyl- 
7  :  S-benzochroman-5  :  Q-quinone,  orange,  m.  p.  164°, 
and  2-me.thyl-Q  :  7 -benzochroman-5  :  8-quinone,  yellow, 
m.  p.  122-5°.  When  heated  above  the  m.  p.,  both 
(I)  and  (II)  are  converted  into  Z-hydroxy-2-v.-methyl- 
A&- propenyl-a-naphthaquinone ,  m.  p.  69°,  and  this, 
when  treated  with  cold,  concentrated  sulphuric  acid, 
yields  I  :  2-dimethyl-5  :  6-benzocoumaran- 3  :  i-quinone, 
in.  p.  109 — 110°.  F.  G.  Willson. 

Sulphonation  of  anthraquinone  in  presence  of 
mercury.  A.  Meyer  (Compt.  rend.,  1927,  184, 
609 — 611). — Potassium  anthraquinone-a-sulphonate 
when  heated  with  80%  sulphuric  acid  at  190°  in 
presence  of  mercuric  sulphate  affords  about  33% 
of  the  theoretical  amount  of  anthraquinone.  The 
liquors  obtained  on  dilution  contain  the  a-  and 
(3-anthraquinonesulphonic  acids  in  the  ratio  65 : 35. 
The  theory  previously  advanced  (A.,  1926,  1146) 
regarding  the  mechanism  of  the  conversion  of  the 
a-  into  the  (3-sulphonic  acid  is  thus  confirmed.  Under 
similar  conditions,  anthraquinone- (3-sulphonic  acid  is 
stable.  Sulphonation  of  anthraquinone  at  160°  in 
presence  of  mercuric  sulphate  (cf.  Martinet  and 
Roux,  A.,  1921,  i,  257,  732)  affords  chiefly  anthra¬ 
quinone-  a -sulphonic  acid,  together  with  the  1  :  5- 
and  1  :  8-disulphonic  acids  and  a  little  trisulphonic 
acid.  The  presence  of  the  (3-monosulphonic  acid 
could  not  be  established.  R.  Brightman. 

Anthraquinonesulphonic  acids.  H.  E.  Fibrz- 
David  [with  A.  Krebser  and  W.  Anderau]  (Helv. 
Ghim.  Acta,  1927,  10,  197 — 227). — A  summary  of 
an  extensive  re-examination  of  the  preparation  and 
properties  of  anthraquinone-mono-  and  -di-sulphonic 
acids,  their  salts  and  derivatives,  in  accordance  with 
methods  previously  described  in  the  literature.  A 
large  amount  of  solubility  data  for  metallic  salts  in 
water  at  18°  and  100°  is  given,  for  which  the  original 
must  be  consulted.  In  presence  of  mercury  salts, 
monosulphonation  of  anthraquinone  yields  97%  of 
the  a-acid  ( chloride ,  m.  p.  21(1 — 218°)  and  3%  of  the 
P-aeid.  The  sodium  (+H20),  potassium,  ammonium, 
calcium  (+3H20),  strontium  (+3H20),  barium 
(+ H20),  magnesium  (  +  16H20),  ferrous  (+8H20), 
nickel  (+8H20),  zinc  (+8H20),  cadmium  (+16H90), 
copper  (+8H20),  manganous  (-f-16H20),  and  lead 
(+6H20)  salts  of  anthraquinone-a-sulphonic  acid 
are  described.  Disulphonation  in  presence  of  mercury 
salts  yields  40 — 45%  of  the  1  :  5- acid,  23%  of  the 
1 : 8-acid,  the  remaining  20 — 25%  consisting  of  1  :  5-, 
4’5%;  1:8,  trace;  1:6-,  about  5%;  and  1:7-, 
12—15% .  The  pure  1  :  5-acid  (+4H20),  m.  p.  310 — 
311°  (decomp.),  yields  a  disulphonyl  chloride,  m.  p. 
265— -270°  (decomp.) ;  dianilide,  m.  p.  269—270° ; 
diamide,  m.  p.  above  350°.  The  pyridine,  m.  p.  245 — 
216°,  aniline,  sodium  (+4H20),  potassium,  ammonium, 
calcium  (+3H20),  strontium  (-f-3H20),  barium 
(+2H20),  lead  (+4H20),  magnesium  (+8H20),  zinc 
(+8H20),  ferrous  (+8H20),  cobalt  (  +  8H20),  nickel 
(+8H20),  copper  (-f-8H20),  cadmium  (+7H20),  and 


manganese  (+7H20)  salts  are  described.  The  1  :  8- 
acid  (+5H20),  m.  p.  293 — 294°  (decomp.),  yields  a 
disulphonyl  chloride,  m.  p.  222 — 223° ;  dianilide,  m.  p. 
237 — 238°  (decomp.);  diamide,  m.  p.  above  340°. 
The  aniline,  sodium  (-f-4H20),  potassium  (+2H20), 
ammonium  (+2H20),  calcium  (+5-5H20),  strontium 
(-f-3-5H20),  barium  (+3-5H20),  lead  (+H20),  mag¬ 
nesium  (+6H20),  zinc  (+6H20),  ferrous  (+6H20), 
cobalt  (-f-6H20),  nickel  (+6H20),  copper  (-j-7H20), 
cadmium  (+5H20),  and  manganese  (+4H20)  salts  are 
described.  The  1  :  6-aeid  (+5H20),  m.  p.  215 — 217° 
(decomp.)  (2-5H20  lost  in  a  vacuum  desiccator)  yields 
a  disulphonyl  chloride,  m.  p.  197 — 198°  (decomp.) ; 
dianilide,  m.  p.  227 — 228°  (decomp.);  additive  com¬ 
pound  of  the  dianilide  with  nitrobenzene,  m,  p.  142 — 
143°.  The  sodium  (-|-3H20),  potassium  (+1-5H20), 
ammonium,  calcium  (+5H20),  barium  (+2HzO), 
magnesium  (-|-8H20),  and  nickel  (+8H20)  salts  are 
described.  The  1  : 7-aeid  (T-4H20),  m.  p.  120° 

( ?  dissolves  in  its  water  of  crystallisation),  yields  a 
disulphonyl  chloride,  m.  p,  231 — 232°  (deeomp.);  di- 
anilide,  m.  p.  237 — 238°  (decomp.) ;  and  the  sodium 
(-|-2H20),  potassium  (+2H20),  ammonium  (+2H20), 
calcium  (+6H20),  barium  (+2-5H20),  magnesium 
(+10H20),  and  nickel  (+10H2O)  salts  are  described. 
The  chlorination  and  bromination  of  the  anthra- 
quinonedisulphonic  acids  were  repeated  and  the  follow- 
derivatives  are  described  :  1  :  5-chlorosulphonic  acid 
(-t-4H20),  m.  p.  236 — 237°  (decomp.)  [sodium 
(+0-5H2O),  potassium  (+2H20),  calcium  (+2H20), 
magnesium  (+8H20),  and  nickel  (+8H20)  salts] ;  1 :  8- 
chlorosulphonic  acid  (+3H20),  m.  p.  183 — 184°  (de¬ 
comp.)  [ sodium  (+H20),  potassium  (+2H20),  calcium 
(+4fl20),  barium  (+3H20),  magnesium  (+6H20), 
and  nickel  (+6H20)  salts] :  1  :  6-chlorosulphonic  acid 
(+ 3H20),  m.  p.  248 — 249°  (decomp.)  [potassium  and 
calcium  (+2H20)  salts]  :  1  :  5-bromosulphonic  acid 
( -)-2-5H20),  m. p.265 — 266°  [potassium salt,  (+ 2H20)] : 
1  :  6-bromosulphonic  acid  (+4H20),  m.  p.  268 — 269°. 
Attempts  to  prepare  the  6-  and  7-chloroanthraquinone- 
1 -sulphonic  acids  from  the  corresponding  6-halogen- 
1-nitro-compounds  by  means  of  sodium  sulphite  were 
unsuccessful,  but  the  various  nitro-,  amino-,  and 
acetamido-halogeno-  and  dihalogeno-anthraquinones 
were  prepared  and  their  properties  are  summarised. 
Sulphonation  of  anthraquinone  in  absence  of  mercury 
salts  yields  the  [i-sulphonic  acid,  of  w-hich  the  sodium 
(+H20),  potassium,  ammonium,  magnesium  (+2H20), 
calcium  (+2H20),  strontium  (  +  H20),  barium  (+H20), 
ferrous  (-j-6H20),  cobalt  (+6H20),  nickel  (+6H20), 
manganese  (+2H20),  zinc  (+2H20),  cadmium 
(+2H„0),  copper  (+H20),  and  lead  (+3H20)  salts 
are  described.  Disulphonation  at  140°  yields  anthra- 
quinone-2  :  6-  and  -2  :  7-disulphonic  acids  in  the 
ratio  2:3;  at  150°  the  ratio  is  9  :  11,  and  with  a 
vanadium  catalyst  it  is  1:1.  The  2  :  G-disulphonic 
acid  yields  a  disulphonyl  chloride,  m.  p.  186°  [sodium 
( +2H20),  potassium,  ammonium,  magnesium  ( + 3H20) , 
calcium  (+5H20),  barium  (+5H20 ),  ferrous  (-j-8H20), 
cobalt  (+8H20),  nickel  (+8H20),  zinc  (-j-6H20), 
copper  (+4H20),  and  lead  (+5H20)  salts].  The 
following  salts  of  the  2  : 7-disulphonic  acid  are 
described :  sodium  (+4H20),  potassium  (-f  H20), 
ammonium  (+H20),  magnesium  (+5H20),  calcium 
(+2H20),  strontium  (+2H20),  barium  (+H20), 
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ferrous  (+6H20),  cobalt  (+6H20),  nickel  (+6H20), 
zinc  (+4H,0),  copper  (-f-6H20),  and  lead  (+2H20). 
When  anthraquinonesulphonie  acids  are  heated  with 
concentrated  sulphuric  acid  in  chlorobenzene  or 
nitrobenzene  solution  for  8  hrs.,  no  elimination  of  the 
sulphonic  acid  groups  occurs  up  to  a  temperature 
of  180°,  but  at  210°  in  presence  of  mercury  as  a 
catalyst  the  1-,  1  :  5-,  and  1  :  8-acids  yield,  respect¬ 
ively,  80,  74,  and  78%  of  anthraquinone.  At  the 
most,  only  traces  of  anthraquinone  are  produced 
with  the  other  isomerides  or  when  a  vanadium  catalyst 
is  used.  Sodium  anthraquinone-2 : 6-disulphonate 
heated  with  sodium  chlorate  and  hydrochloric  acid 
yields  first  2-chloroanthraquinone-Q-sulphonic  acid 
[sodium,  and  barium  (-j-H30)  salts ;  acid  chloride,  m.  p. 
202°]  and  finally  2  :  6 -dichloroanthraguinone,  m.  p. 
282°.  Similarly,  2-chloroanthraquinone-7-sulphonic 
acid  [ barium  (+H20)  salt;  acid  chloride,  m.  p.  176°] 
and  2  :  7-dichloroanthraquinone  are  obtained. 

J.  W.  Baker. 

Production  of  anthraquinone  derivatives. 
H,  A.  E.  Drescher,  W.  Smith,  J.  Thomas,  and 
Scottish  Dyes,  Ltd. — See  B.,  1927,  246. 

[Bz-2'-]Hydroxybenzanthrones.  K.  Schir- 
macher,  K.  Zahn,  K.  Wilke,  and  P.  Ochwat,  Assrs. 
to  Grasselli  Dyestuff  Corp. — See  B.,  1927,  275. 

Tannins.  XXIV.  Chebulic  acid.  III.  K. 
Freudenberg  and  T.  Frank  (Annalen,  1927,  452, 
303 — 315 ;  cf.  Freudenberg  and  Fick,  A.,  1920,  i,  849). 
— Specially  purified  chebulic  acid  has  the  formula 
[M  958),  [«]S78+65-l°  in  aqueous  alcohol. 
The  mol.  wt.  averages  962  by  alkalimetric,  977  by 
electrometric  titration,  875  ebulliometrically  in  glacial 
acetic  acid  or  methyl  succinate.  Fission  experiments 
with  5%  sulphuric  acid  at  100°,  with  0-2A-sodium 
hydroxide  at  32°,  with  boiling  water,  with  tannase, 
and  with  boiling  water  followed  by  tannase,  lead  to 
the  equation  :  C41HM027-t-5H20— 3  mols.  of  gallic 
acid  +  1  mol.  of  dextrose  -j-  1  mol.  of  acid  C14H1401:L. 

C.  Hollins. 

Constitution  of  a-kirondrin.  Volmar  and  Sam- 
dahl  (Compt.  rend.,  1927, 184,  535 — 537 ;  cf.  this  vol., 
387). — a-Kirondrin  has  the  formula  C24H37010,  and  is 
believed  to  be  a  saturated,  non-phenolic  lactone  con¬ 
taining  one  or  more  aldehydo-groups.  The  ready 
reduction  of  cold  Fehling’s  solution,  Nessler’s  reagent, 
and  ammoniacal  silver  nitrate  point  to  the  presence  of 
aldehydo-groups,  but  a-kirondrin  gives  no  osazone 
either  before  or  after  attempted  hydrolysis  with 
dilute  acid  or  emulsin,  and  is  therefore  not  a  glucoside. 
It  dissolves  in  water  to  a  neutral  solution  which 
becomes  acid  on  boiling,  or  in  alkali  to  a  yellow  solution 
which  becomes  colourless  on  acidification ;  a  lactonic 
structure  is  suggested  to  explain  these  reactions.  It 
does  not  decolorise  bromine  in  the  cold,  or  give  a  colour 
with  ferric  chloride.  The  general  properties,  and 
especially  the  intense  greenish-yellow  fluorescence  in 
ultra-violet  light,  are  reminiscent  of  quassine  and 
other  substances  obtained  from  the  natural  order 
Simarubacece,  and  therefore  an  anthracene  complex  is 
probably  present.  J.  M.  Gotland. 

Catalytic  hydrogenation  of  carone.  S.  N.  Iyer 
and  J.  L.  Simonsen  (J.  Indian  Inst.  Sci.,  1927,  9A, 
169— 172).— See  A.,  1926,  1042. 


Enolisation  of  camphor.  II.  Camphor-enol 
ethyl  ether  (2-ethoxyhornylene).  M.  Bredt- 
Savelsberg  and  C.  Rumscheidt  (J.  pr.  Chem.,  1927, 
[ii],  115,  235 — 255 ;  cf.  A.,  1924,  i,  530). — Attempts 
to  prepare  an  ether  of  enolic  camphor  by  thermal 
decomposition  of  2-methoxycamphane-3-trimethyl- 
ammonium  hydroxide  gave  only  camphor,  methyl 
alcohol,  and  trimethylamine.  Camphoracetal  was 
prepared  by  Arbusov’s  method  (A.,  1908,  i,  555) ;  the 
second  compound,  b.  p.  82 — 83°/  15  mm.,  obtained  by 
this  author  was  probably  a  mixture  of  camphor  and 
ethyl  orthoformate.  The  acetal  does  not  react  with 
sodium  or  sodium  ethoxide ;  with  acetyl  chloride  and 
pyridine,  camphor  is  obtained.  Treatment  with 
phosphoric  oxide  and  pyridine  at  110 — 130°  for  8  hrs. 
converts  it  into  an  unsaturated  substance,  b.  p.  73-9 — 
75T°/12  mm.,  d\os  0-9356,  to10'3  1-46795,  which  must 
consist  mainly  of  2-ethoxybornylene,  since  it  is  oxidised 
by  potassium  permanganate  to  3-carbethoxy-2  :  2  :  3- 
trimethylcyciopentane-l-carboxylic  acid  (oifoethyl 
hydrogen  camphorate,  Briihl,  A.,  1892,  1100)  and 
camphor.  It  rapidly  absorbs  atmospheric  oxygen, 
and  is  hydrolysed  to  camphor  by  water  or  dilute  acids. 
Catalytic  hydrogenation  in  presence  of  platinum- 
black  gives  camphor  and  bornyl  ethyl  ether,  b.  p. 
73 — 74o/10  mm.  H.  E.  F.  Notton. 

Essence  of  camphor.  VII.  Catalytic  action 
of  Japanese  acid  earth  on  I-linalool.  K.  Ono  and 
Z.  Takeda  (Bull.  Chem.  Soc.  Japan,  1927,  2,  16 — 19; 
cf.  this  vol.,  156). — bLinalool  was  heated  with  10%  of 
Japanese  acid  earth  at  159°.  The  product  volatile  hi 
steam  contained  ( ?)  myreene,  d-limonene,  d-terpineol, 
and  geraniol,  whilst  the  non-volatile  residue  con¬ 
tained  an  olefinic  sesquiterpene  alcohol,  C15Ha80,  b.  p. 
187—190D/20  mm.,  df“  0-90197,  njf  1-4942,  and  a 
diterpene  oxide,  C^H^O,  b.  p.  196 — 200°/20  mm., 
d;1'5  0-9186,  1-4946  (cf.  Semmler  and  Jonas,  A., 

1915,  i,  63).  H.  E.  F.  Notton. 

Hydrogenation  of  xanthone  and  xanthen. 
V.  N.  Ipatiev  and  N.  A.  Orlov  (J.  Russ.  Phys. 
Chem.  Soc.,  1926,  58,  1034— 1038).— See  this  vol., 
251. 

Action  of  bromine  on  furylacrylic  acid.  C. 
Moureu,  C.  Dufraisse,  and  J.  R.  Johnson  (Ann. 
Chim.,  1927,  [x],  7,  5 — 13). — Addition  of  4  atoms  of 
bromine  to  a  suspension  of  furylacrylic  acid  in  chloro¬ 
form  at  —15°,  in  an  atmosphere  of  dry  carbon  dioxide, 
yields  a  crystalline  tetrahromide,  m.  p.  110 — 111° 
(decomp.),  which  decomposes  immediately  on 
exposure  to  air  with  evolution  of  hydrogen  bromide. 
It  is  suggested  that  two  of  the  bromine  atoms  enter 
the  side-chain,  the  other  two  going  to  form  an 

oxonium  dibromide,  I  ,  the 

CHBr-CHBr-C02H 

compound  being  an  intermediate  product  in  the 
formation  of  the  tribromo-acid, 
C4H20Br-[CHBr]2-C02H,  obtained  by  Gibson  and 
Kahnweiler  (A.,  1890,  959).  On  treatment  of  the 
chloroform  solution  with  mercury,  the  original  furyl¬ 
acrylic  acid  is  regenerated.  Similarly,  a|3-dibromo-p- 
phenylpropionic  acid,  on  treatment  with  mercury, 
yields  cinnamic  acid.  Successive  treatment  of  the 
tetrabromide  with  sodium  sulphate  and  sodium 
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carbonate  in  an  attempt  to  prepare  furylbromo- 
ethylene  (cf.  following  abstract)  probably  yielded  this 
substance  in  solution,  but  it  could  not  bo  isolated. 
Bromofurylbromoethylene  prepared  by  the  method  of 
Gibson  and  Kabnweiler  ( loc .  cit.)  has  the  following 
constants  :  b.  p.  98 — 99°/10  mm.,  n'*,  1-6174,  dj 
1-9643,  df  1-9373.  J.  W.  Baker. 

Furylacetylene.  C.  Moure u,  C.  Dueraisse,  and 
J.  R.  Johnson  (Ann.  Chim.,  1927,  7,  14 — 42).- — 
Furylethylene,  m.  p.  about  — 96°,  b.  p.  99 — 100°/760 
mm.,  49— 50°/130  mm.,  32— 33°/57  mm.,  25°/27  mm., 
and  19°/17  mm.,  di8B0-9445,  Tip 5 1-4992,  is  obtained  as 
a  by-product  in  the  preparation  of  furylacrylic  acid 
by  Gibson  and  Kahnweiler’s  method  (A.,  1890,  959), 
but  is  best  obtained  by  heating  the  latter  at  270 — 280°, 
rising  gradually  to  300 — 320°  (yield  40%).  It  rapidly 
polymerises  in  presence  of  air  and  light,  but  is 
stabilised  by  the  addition  of  about  0-5%  of  quinol  or 
pyrocatechol.  Under  minutely  prescribed  conditions, 
which  must  be  closely  followed,  treatment  of  furyl¬ 
ethylene  with  bromine  in  anhydrous  ether  at  — 17° 
yields  the  dibromidc  (pale  green  leaflets,  m.  p.  about 
20°,  which  readily  decomposes  and  was  not  isolated  in 
the  pure  state) ;  this  on  treatment  with  a  50%  excess 
of  alcoholic  potassium  hydroxide  solution  at  0° 
(added  in  one  portion  because  alcohol  itself  decomposes 
the  dibromide)  yields  furylbromoethylene  (probably 
mainly  the  a-bromo-compound),  b.  p.  61 — 62°/17  mm., 
42 — 43°/3  mm.,  which  in  air  undergoes  spontaneous 
oxidation  to  a  lachrymatory  substance,  probably 
furacyl  bromide,  C4H30-C0-CH2Br.  On  treatment 
with  a  10%  excess  of  an  18%  alcoholic  solution  of 
potassium  hydroxide  at  100°  and  subsequent  exact 
neutralisation,  furylbromoethylene  yields  furyl¬ 
acetylene,  b.  p.  105— 106°/760  mm.,  54— 55°/120  mm., 
dS  1-0127,  df  0-9919,  1-5055,  which  is  purified  by 

conversion  into  its  copper  compound,  which  gives 
acetylene  when  treated  with  aqueous  sodium  cyanide. 
The  mono-  and  di-silver  and  mercury,  m.  p.  118—119°, 
compounds  are  described.  Furylacetylene  reacts 
slowly  with  sodium  but  vigorously  v-ith  potassium  to 
give  the  potassium  derivative,  which  absorbs  carbon 
dioxide  to  form  potassium  furylpropiolate(  ?). 
Magnesium  ethyl  bromide  converts  furylacetylene 
quantitatively  into  magnesium  furylethinyl  bromide 
(and  ethane),  which  with  carbon  dioxide  yields  furyl- 
propiolic  acid,  m.  p.  113 — 114°  (decomp.  onMaquenne 
block),  108 — 110°  (decomp.  in  a  capillary  tube). 
With  alcohol,  furylacetylene  forms  an  azeotropic 
mixture,  b.  p.  77— 78°/760  mm.,  37— 38°/124  mm., 
32 — 33°/95  mm.,  df  0-8610,  nf  1-409,  containing  38% 
of  the  acetylene.  J.  W.  Baker. 

Preparation  and  reactions  of  pyrylium  per¬ 
chlorates.  O'.  Diels  and  K.  Alder  (Ber.,  1927, 
[B],  716 — 723). — 4  :  6-Di--p-lolyl-2-methylpyrylium 
V^chhrate,  m.  p.  275°  (decomp.)  after  softening,  is 
obtained  by  warming  toluene  with  a  mixture  of 
acetic  anhydride  and  perchloric  acid ;  its  constitution 
13  established  by  its  conversion  by  means  of  ammonia 
TL°  ^  ‘  6-di-p-tolyl-2-methylpyridine,  m.  p.  96°  (cf. 
ihomae,  A.,  1907,  i,  138).  It  is  assumed  that  the 
anhydride  and  perchloric  acid  yield  initially  a  mixed 
anhydride,  AcOC103,  which  with  toluene  affords 
perchloric  acid  and  p-tolyl  methyl  ketone.  From  the 


latter  compounds  (2  mols.),  an  unsaturated  ketone  is 
derived,  converted  by  the  mixed  anhydride  into  a 
pyrylium  perchlorate.  In  confirmation,  4 : 6-di¬ 
phenyl-  and  4  :  6-di-p-tolyl-2-methylpyrylium  per¬ 
chlorates  are  obtained  from  acetophenone  and 
p-tolyl  methyl  ketone,  respectively.  4  :  6-Di-p-tolyl- 
2-methylpyrylium  perchlorate  is  converted  by  aniline 
into  l-phenyl-4  :  G-di- p ■  lolyl-2-methylpyridhiium  per¬ 
chlorate,  m.  p.  217°,  and  by  ow-phenylmethyl- 
hydrazine  into  l-meihylanilino-4  :  G-di-\)-tolyl-2-methyl- 
pyridinium  perchlorate,  m.  p.  177°;  benzylamine 
behaves  similarly.  With  phenylhydrazine  in  ethereal 
solution,  it  gives  primarily  the  compound 

(CH<C(C;H^).;CH>CiIe-NH-NHPh.  P-  129- 
130°,  and  ultimately  a  mixture  of  2 -phenylhydrazino- 
l-anilino-4  :  6-di-p-tolyl-2-methyl-l  :  2-dihydropyridine, 
m.  p.  141°,  and  the  phenylhydrazone  of  S -plienylhydr- 
azino-fi--p-tolyl-Aar-pentadienyl  p -tolyl  ketone,  m,  p. 
241°.  Piperidine  and  dimethylamine  transform  the 
perchlorate  respectively  into  1:3':  5 ' - di-p-lolylphcnyl - 
piperidine,  m.  p.  146°,  and  3  :  5  -  dip -tolyldi  methyl- 
aniline,  m.  p.  106°.  Similarly,  2:4: 6-trimethyl- 
pyrylium  perchlorate,  obtained  from  mesityl  oxide  or 
acetone  and  acetic  anhydride  and  perchloric  acid,  is 
converted  by  dimethylamine  into  AT-dimethyl-as-?u- 
xylidine.  4  :  G-Di-o-xylyl-2-methylpyrylium  perchlor¬ 
ate,  m.  p.  282°  (decomp.),  is  formed  from  o- xylene  and 
the  “  mixed  anhydride,”  with  whicli  benzene  does  not 
appear  to  react.  H.  Wren. 

p-[4-]Phenylcoumarins.  G.  Barcsellini  and  A. 
Griffa  (Gazzetta,  1927  ,  57,  13S — 145). — 2  :  4-Di- 
hydroxy- 3' :  4'  :  5'  -trimethoxybenzophenone,  yellow, 
m.  p.  165°,  obtained  by  heating  resorcinol  with 
3:4: 5-trimethoxybenzoic  acid  and  zinc  chloride, 
condenses  with  sodium  acetate  and  acetic  anhydride 
to  give  7  -aceloxy-4-(3'  :  4'  :  5'-trimethoxyphenyl)- 
coumarin,  m.  p.  118 — -120°,  which  hydrolyses  to  the 
corresponding  7 -hydroxy -compound  [4- (3  :  4' :  5'- 
trimethoxyphenyl)umbelliferone,  cf.  Bogert  and 
Isham,  A.,  1914,  i,  532].  This  with  diazomethane 
gives  the  7-wiefAoa-y-compound,  m.  p.  172 — 175°,  but 
with  methyl  sulphate  and  sodium  hydroxide,  P-(2' :  4'- 
dimethoxyphenyt)  -  3  :  4  :  5  -  Irimethoxycinnamic  acid, 
m.  p.  156 — 158°;  by  demethylation,  7 -hydroxy  - 
4-(3' :  4' :  5’-trihydroxyphenyl)coumarin,m.'p.  315 — 317° 
(tetra-acetyl  derivative,  m.  p.  146 — 148°),  is  obtained. 

By  the  method  of  Bogert  and  Isham  (loc.  cit.),  con¬ 
densing  ethyl  3:4:  5-trimethoxybenzoylacetate  with 
phloroglucinol,  5  :  7 -dihydroxy :  4'  :  5 ' -trimelhoxy- 
phenyl)coumarin,  m.  p.  245 — 247°  (diacetyl  derivative, 
m.  p.  190 — 191°),  is  prepared ;  this  is  methylated  by 
diazomethane  to  the  5:7  :  3'  :  4'  :  5 ' -pentamelhoxy- 
compound,  m.  p.  204 — 206°,  and  demothylatcd  to 
impure  5  :  7 -dihydroxy -4-(3'  :  4'  :  5' -trihydroxy phenyl)- 
coumarin  (pcnla-acetyl  derivative,  m.  p.  170 — 171°). 

Using  pyrogallol,  7  :  8-dihydroxy-4-(3' :  4  :  o'-tri- 
methoxyphenyl)coumarin,  m.  p.  274 — 276°,  is  obtained 
(diacetyl  derivative,  m.  p.  161 — 162°). 

E.  W.  Wignall. 

Arylbenzylidenephihalans  and  naphthalans  ; 
disubstituted  indones.  R.  Weiss  and  P.  Fast- 
mann  (Monatsh.,  1926,  47,  727 — 732 ;  cf.  A.,  1926, 
294,  401). — Phenylphthalide  is  converted  by  mag- 
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nesium  benzyl  chloride  in  ether-benzene  solution  into 

phenylbenzylidenephthalan  (I),  m.  p.  12S — 131°,  which 


0 


resinifies  on  keeping.  With  bromine,  this  gives 
2  :  3-diphenylindone.  -p-Tolylbenzylidenepkthalan, 
m,  p.  150 — 155°,  and  2-phenyl-3-p-tolylindone,  m.  p. 
136 — 137°,  are  obtained  in  a  similar  way  from  p-tolyl- 
phthalide.  Magnesium  a-naphthyl  bromide  and 
naphthalic  anhydride  in  warm  toluene  solution  form 
8-a-naphthoyl-l-naphthoic  acid,  m.  p.  208 — 212°, 
which  is  reduced  by  hydriodic  acid  and  red  phosphorus 
in  boiling  glacial  acetic  acid  to  a-naphthylnaphthalide, 
m.  p.  192 — 194°.  The  latter  is  reduced  by  sodium 
amalgam  and  alcohol  to  8 -  cz-naphthylm elhyl -  l-naph Ihoic 
acid,  m.  p.  160 — 162°,  w-hilst  with  magnesium  benzyl 
chloride  it  gives  a-naphthylbenzylidenenaphthalan  (II), 
m.  p.  173 — 177°.  8-o-Toluoyl-l-naphthoic  acid,  in.  p. 
183 — 184°;  o -tolylnaphthalide,  m.  p.  146 — 150°,  and 
o-tolylbanzylidenenaphthalan,  m.  p.  125 — 127°,  are 
prepared  by  analogous  methods.  H.  E.  F.  Notton. 

Derivatives  of  2-phenyl-l  :  3-benzdithiole. 
W.  R.  H.  Httrtley  and  S.  Smiles  (J.C.S.,  1927,  534 — 
537). — Nitric  acid  oxidises  2-phenyl-l  :  3-benzdithiole 
to  the  sulphonium  nitrate,  from  which  the  i/'-base  is 
liberated  by  alkali  (cf.  A.,  1926,  948).  2-o-Nitro- 
phenvl-1  : 3-benzdithiole  does  not  undergo  this 
oxidation,  but  2 -p -methoxyphenyl- 1  :  3-benzdithiole, 
m.  p.  72°,  readily  gave  the  nitrate,  which,  with  sodium 
hydroxide,  yielded  2-p-methoxyphenyl-l :  3-benzdithiole 
2-oxide,  m.  p.  158°  {chloride),  and  2-p-hydroxy-l  :  3- 
benzdithiole,  m.  p.  118°,  is  even  more  easily  oxidised 
to  the  nitrate.  The  foregoing  nitrate,  treated  with 
potassium  carbonate,  forms  1  : 3-benzdithiole-2-p- 
benzoquinone,  C6H4S2CICcH4!0,  scarlet,  m.  p.  212 — 
213°  ( hydrochloride ).  1 :  3-Benzdithiole-2-$-naphlha- 

quinone,  is  similarly  obtained,  the  normal  mercaptol 
not  being  formed.  2-Styryl-l  :  3-benzdithiole,  m.  p. 
80°  {nitrate),  is  also  described.  B.  W.  Anderson. 

Vat  dyes  [of  the  thioindigo  series].  H.  Wag¬ 
ner  and  others. — See  B.,  1927,  212. 

Production  of  derivatives  of  oxindole-3-acetic 
acid  and  its  homologues  containing  halogens 
substituted  in  the  aromatic  nucleus.  Chem. 

Fabr.  vorji.  Schering. — See  B.,  1927,  286. 

[Compounds  of  the  pyrrole  and  indole  series 
and  isomerisations  in  these  series.]  L.  Ales- 
sandki  and  M.  Passerini  {Ber.,  1927,  60,  [2?],  807 ; 
cf.  A.,  1926,  1151). — A  claim  for  priority  against 
Putochin  (A.,  1926,  1151).  A  plea  is  entered  for  the 
application  of  the  term  “  formyl  ”  to  the  aldehydie 
group  when  attached  to  nitrogen.  H.  Wren. 

Oxidation  of  pyridine  and  the  pyridine  nucleus 
by  permanganate.  M,  Delepine  (Bull.  Soc.  chim., 
1927,  [iv],  41,  390 — 393), — See  this  vol.,  254. 

Alkyl  halides  of  2-aminopyridine.  A.  E. 
TscHiTScniBABrN  and  E.  A.  Konovalova  (J.  Russ. 
Phys.  Chem.  Soc.,  1926,  58,  1170 — 1174). — The 


possibility  of  isomerism  in  the  metkiodides  of  dimethyl  - 
aminopyridine  and  methylpyTidonemethylamine,  both 
of  which  are  mono-acid  bases,  is  discussed.  Dimethyl- 
aminopyridine  and  methyl  iodide  give  a  rnethiodide, 

m.  p.  183 — 184°,  the  solution  of  winch  with  picric  acid 
gives  a  picrate,  m.  p.  113°.  Moist  silver  oxide  affords 
a  soluble  quaternary  base.  On  distillation,  dimethyl- 

aminopyridine  %vas  obtained.  The  rnethiodide  is 
consequently  assigned  structure  (I).  Methyl  pyridorie- 


N  NMo  NMel 

(I.)  (II.)  (in.) 


methylamine  and  methyl  iodide  give  a  rnethiodide 
decomposing  in  air.  Moist  silver  oxide  gives  a  silver 
mirror,  together  with  dimethylamine  and  methyl- 
pyridone.  Sodium  hydroxide  gives  dimethylamine. 
The  rnethiodide  is  assigned  the  tautomeric  structures 
(II)  and  (III).  M.  Zvegextzov. 

Derivatives  and  oxidation  products  of  2-amino- 
pyridine.  A.  Kerfal  and  E.  Reiter  (Ber.,  1927, 
60,  [B],  664 — 666).— 2-Aminopyridine  is  oxidised  by 
sodium  hypochlorite  in  aqueous  solution  to  2  :  2'- 
azopyridine,  m.  p.  81°  [ nitrate ,  m.  p.  158°  (decomp.); 
picrate,  m.  p.  180°  (decomp.)],  which  is  reduced  by 
stannous  chloride  to  2  :  2' -hydrazopyridine,  m.  p.  168° 
(decomp.).  Benzaldehyde  and  2-aminopyridine 
afford  benzylidene-2  :  2' -dipyridylamine, 
(C5H4N-NH)2CHPh,  m.  p.  109°,  which  passes  above  its 
m.  p.  into  2-aminopyridine  and  benzylidene-2-amino- 
pyridine,  b.  p.  200°/18  mm. ;  the  latter  compound 
is  converted  by  water  into  benzaldehyde  and  benzyl¬ 
idene-2  :  2'-dipyridylamine.  Benzylidene-3-amino- 
pyridine  has  b.  p.  315°/atm.  pressure. 

H.  Wren. 

2  :  5-Diaminopyridine  and  2  :  3-diaminopyr~ 
idine.  A.  E.  Tschitschibabin  and  A.  W.  Kirsanov 
(Ber.,  1927,  60,  [£],  766— 776).— 2 : 5-Diamino- 
pyridine  is  conveniently  prepared  by  the  action  of  tin 
and  hydrochloric  acid  on  5-nitro-2-aminopyridine ; 
when  pure,  it  is  reasonably  stable  towards  light  and 
air.  The  dihydrochloride,  chlorostannite,  m.  p.  208° 
after  incipient  decomposition  at  190°,  and  diacetyl 
derivative,  m.  p.  289 — 290°,  are  described.  When 
suitably  treated  with  nitrous  acid,  the  diamine  gives 
diazonium  salts  containing  an  intact  amino-group  in 
position  2,  from  wilich,  by  the  customary  reactions, 
5-chloro-2-aminopyridine,  m.  p.  134 — 135°,  5-iodo-2- 
aminopyridine,  m.  p.  128-5°,  and  2  -  a  rn  inopy  ridyl-b- 
arsinic  acid,  m.  p.  137 — 140°  when  rapidly  heated,  arc 
obtained ;  the  sodium  (-|-6H20),  cupric,  ferric,  and 
silver  salts  of  the  acid  are  described. 

Reduction  of  3-nitro-2-aminopyridine  with  tin 
and  hydrochloric  acid  affords  2  :  3-diaminopyridine, 
m.  p.  112 — 113°,  and  4(or  8)-chloro-2  :  3-diamino- 
pyridine,  m.  p.  131 — 132°.  2  :  3-Diaminopyridine 

behaves  as  a  typical  o-diamine,  yielding  dicyolic 
derivatives,  C6H4N4,  m.  p.  195°,  with  nitrous  acid; 
C7H7N3,  m.  p.  189-5 — 190-5°  with  acetic  anhydride; 
C19H13N3,  m.  p.  136 — 138°,  with  benzil,  and  C1,,H  ,1N3, 
m,  p.  217 — 218°  (deeomp.),  with  phenanthraquinone. 
4{or  6)-Chloro-2  :  3-diaminopyridine  similarly  affords 
the  compounds,  CjHjNjCI,  m.  p.  211 — 212°  after 
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darkening  at  195°,  with  nitrous  acid,  C7H0N3C1,  m.  p. 
176 — 177°,  with  acetic  anhydride,  and  C19H10N3C1 
with  phenanthraquinone. 

Reduction  of  5-chloro-3-nitro-2-aminopyridine  (to 
be  described  later)  with  tin  and  hydrochloric  acid 
yields  S-chloro-2 : 3 -diaminopyridine,  m.p.  164-5 — 165°, 
and  5  :  6(or  4  :  5)-dichloro-2  :  3 -diamino  pyridine,  m.  p. 
165 — 166°  [condensation  product  with  phenanthra¬ 
quinone,  C19HsN301„  m.  p.  252 — 254°  (decomp.)]. 

H.  Wren. 

Indole  condensation  of  phenyl  hydra  zones.  A. 
Korczynski,  W.  Brydowna,  and  L.  Kierzek  (Bull. 
Acad.  Polonaise,  1926,  A,  149 — 158). — See  this  vol., 
255. 

Synthesis  of  quinoline  and  acridine  com¬ 
pounds.  K,  Matsumura  (J.  Amer.  Chem.  Soc., 
1927,  49,  810 — 818).— Sulphonation  of  8-hydroxy- 
quinoline  affords  the  5-sulphonic  acid,  which  forms  a 
hydrate  and  has  m.  p.  (anhydrous)  322 — 323°  (cf. 
Claus  and  Posselt,  A.,  1890,  522).  An  alkaline 
solution  with  benzenediazonium  chloride  gives 
%-hydroxy quinoline-1  -azobenzene-5-sulphonic  acid,  dark 
red,  m.  p.  310°  after  darkening  at  267°  (sodium  salt, 
orange),  and  this,  on  reduction  with  stannous  chloride 
and  hydrochloric  acid,  affords  7 -amino-8-hydroxy- 
quinoline-5-sidphonic  acid,  (-plH20),  orange,  m.  p. 
(anhydrous)  not  below  310°  [N -acetyl  derivative, 
yellow,  m.  p.  277°  (decomp.);  N-p -nitrobenzoyl  deriv¬ 
ative,  yellow,  m.  p.  297°  (decomp.)].  Diazotisation 
of  the  latter  affords  the  corresponding  diazonium 
derivative,  yellow,  decomp.  above  187°,  which,  when 
heated  with  concentrated  sulphuric  acid  at  120 — 
150°,  yields  7  :  8-dihydroxyquinoline-5-sulphonic  acid, 
yellow,  m.  p.  302°  (decomp.)  (cf.  Claus  and  Baumann, 
A.,  1897,  i,  580).  When  heated  with  hydrochloric 
acid  at  170°,  7-amino-8-hydroxyquinoline-5-sulphonic 
acid  is  converted  into  7 -amino-8-hydroxyquinoline, 
decomp.  above  117°,  m.  p.  124°  [ hydrochloride ,  m.  p. 
256°;  picrate,  m.  p.  205°  (decomp.);  ^-acetyl  deriv¬ 
ative,  m.  p.  177°  ( methiodide ,  yellow,  m.  p.  195°)]. 
Treatment  of  an  alkaline  solution  of  8-hydroxy- 
quinoline  with  iodine  in  aqueous  potassium  iodide 
yields  5-iodo-8-hydroxyquinoline,  m.  p.  127 — 128° 
(methiodide,  m.  p.  142°),  together  with  5  :  7-di-iodo- 
8-hydroxyquinoline,  decomp.  above  195°,  m,  p.  210° 
(of.  Claus,  G.P.  78,880).  5-Nitro-8-hydroxyquinoline 
yields,  similarly,  7  -  iodo-  5-nitro-8  -hydroxy  quinoline, 
orange,  m.  p,  249°  (decomp.),  which,  on  reduction 
^'ith  stannous  chloride,  affords  7-iodo-5-amino-8- 
hydroxyquinoline,  m.  p.  157°  after  softening  at  147° 
[hydrochloride,  m.  p.  255°  (decomp.) ;  picrate, 
decomp.  159°]. 

When  heated  in  amyl-alcoholic  solution  with 
copper-bronze,  o-chlorobenzoic  acid  and  o-phenetidine 
yield  2-ethoxydiphenylamine-2'-carboxylic  acid,  yellow, 
m-  p.  160 — 161°,  and  this,  when  treated  with  con¬ 
centrated  sulphuric  acid  at  100°,  yields  4-hydroxy - 
-  one,  yellow,  m.  p.  300°  (cf.  Ullmann,  A.,  1907, 
together  with  4-eihoxyacridone,  yellow,  m.  p. 
(decomp.).  Reduction  of  the  latter  with 
sodium  and  amyl  alcohol  yields  4 -ethoxyacridine, 
Jeilow,  m,  p.  80°  [hydrochloride,  yellow,  m.  p.  220° 
'  ecomp.);  sulphate,  yellow,  m.  p.  250°;  picrate, 
3  "low,  m.  p_  255°;  methosulphate,  orange-yellow. 


m.  p.  189°].  4-Hydroxyaeridone  yields  similarly 
4-hydroxyacridine,  yellow,  m.  p.  117°  [hydrochloride, 
orange,  m.  p.  252°  (decomp,);  sulphate,  orange, 
m.  p.  240°;  picrate,  orange,  m.  p.  215°].  Sulphon¬ 
ation  of  the  latter  affords  4-hydroxyacridine-  1-sul- 
phonic  acid,  yellow,  m.  p.  301°  (decomp.),  and  the 
potassium  salt  of  this,  when  treated  in  aqueous 
solution  with  potassium  iodide  and  bleaching  powder, 
yields  Z-iodo-4-hydroxyacridine- 1  -sulphonic  acid, 
yellow,  decomp.  above  240°,  m.  p.  264°. 

F.  G.  Willson. 

Quinoline  derivatives.  Ill,  2-Ph.enylqniinol~ 
ine-4-carboxylic  acid.  H.  John  [with  F.  Kahl] 
(J.  pr.  Chem.,  1927,  [ii],  115,  279 — 280). — Dry 
distillation  of  manganese,  cobalt,  and  nickel  2-phenyl- 
quinoline-4-carboxylates  yields  only  2-phenylquinol- 
ine,  but  the  beryllium,  vanadium,  chromium,  zircon¬ 
ium,  mercury,  thorium,  and  uranium  salts  give,  in 
addition,  the  compound  of  m.  p.  303°  (cf.  this  vol., 
159).  H.  E.  F.  Notton. 


Glyoxalone  and  glyoxalidone  as  anhydrides 
of  amino-acid  derivatives.  C.  Granacher  and 
M.  Mahler  (Helv.  Chim.  Acta,  1927,  10,  246—262). 
— Tripeptide  derivatives  of  the  type 

R-C0-NH-C(:CHR')-C0*NH-CH2-C03R"  (I)  are 

smoothly  converted  into  glyoxaline  derivatives  of 

the  type  C02R"-CH2-N<^.V,CHR  by  simply  heat- 

ing  above  their  m.  p.  in  a  vacuum,  providing  the 

asterisked  carbon  atom  is  primary.  When  it  is 

secondary,  fission  occurs,  yielding  the  lactimide 

(lactimone,  cf.  Mohr  and  Geis,  A.,  1908,  i,  339), 

^^CO-CrCHR"  ,  ,, 

C><  _  i  ,  and  the  amino-ester, 

cr:n 

CHR"'-NH2-C02R"  (R"'~group  attached  to  the 
secondary  carbon) .  Ethyl  a -benzamidocinnamylamino - 
acetate  (I,  R  and  R'=Ph,  R"=Et),  m.  p.  135—136°, 
prepared  by  the  condensation  of  glycine  ester  with 
the  lactimide  of  benzylidenehippuric  acid  in  alcoholic 
solution,  on  hydrolysis  with  dilute  sodium  hydroxide 
solution,  yields  the  free  ammo-acid,  m.  p.  165° 
(decomp.),  and  when  heated  at  170°  under  12  mm. 
for  2  hrs.  yields  ethxjl  2-phenxjl-4-benzxjlideneglxjoxal- 
5-one-l-acetale,  in.  p.  10S — 110°.  This  on  hydrolysis 
with  sodium  carbonate  in  aqueous-alcoholic  solution 
yields  the  free  acid,  m.  p.  200 — 202°  (decomp.) 
(sodium  salt),  which  on  reduction  either  with  sodium 
amalgam  and  acetic  acid  or  catalytically  yields  the 
fully  reduced  2-phenyl-4-benzylglyoxalid-o-one-l-acetic 

acid,  m.  p.  158- 

160°,  which  is  stable  to  hot,  dilute  alkali,  but  is 
readily  hydrolysed  to  benzaldehyde  and  phenyl- 
alanylglycine  (or  its  anhydride)  by  heating  with 
0-lAT-hydroehloric  acid,  or  with  alcohol  in  a  sealed 
tube  for  3  hrs.  at  170 — 180°.  Reduction  of  a-benz- 
amidocinnamylglycine  with  2-5%  sodium  amalgam 
yields  a-benzoyl-S-pheriylpropionylglycine  (benzoyl- 
phenylalanylglycine ;  cf.  Mohr  and  Stroschein,  A., 
1909,  i,  581).  By  the  application  of  similar  methods 
are  obtained  o.-acclamidocinnamylglycine,  m.  p.  185 — 
18S°  (decomp.)  (ethxjl  ester,  I.  R=Me,  R'=Ph,  R"=Et, 
m.  p.  155°);  ethxjl  2-methyl-4-benzylideneiminazol-o- 
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one-l-acetate  (hydrolysed  to  the  sodium  salt  of  the 
corresponding  acid),  which  on  reduction  probably 
yields  the  iminazolidone  derivative,  since  on  prepar¬ 
ing  the  oily  amide  of  the  product,  fission  into  phenyl- 

alanylglycine  and  acetaldehyde  occurs,  the  same 
products  being  obtained  by  the  action  of  hydro¬ 
chloric  acid.  Condensation  of  leucine  ester  hydro¬ 
chloride  with  the  lactimide  of  hippuric  acid  in  presence 
of  sodium  ethoxide  yields  the  ethyl  ester,  m.  p.  173°, 
of  the  amorphous  a -bcnzamidocinnamyl-leucina,  which 
is  obtained  on  hydrolysis.  By  a  similar  method  is 
obtained  the  amorphous  a-benzamidocinnamylalanine 
(ethyl  ester,  m.  p.  116— -117°).  a-Benzamidoiso- 
butyryl-lactimide  condensed  with  glycine  ester  hydro¬ 
chloride  yields  a-benzamidoisobutyrylglycine  ester, 
m.  p.  123 — 124°,  and  with  alcoholic  methylamine 
yields  a-benzamidohobutyrylmethylamide,  m.  p.  140 — 
142°.  J.  W.  Baker. 

Manufacture  of  barbituric  acid  derivatives. 
J.  D.  Riedel.— See  B.,  1927,  237. 

Tautomerism  of  2-aminopyridine.  V.  2- 
Phenylpyriminazole  and  the  preparation  of  the 
homolognes  of  pyriminazole.  A.  E.  Tschit- 
schibabin  (J.  Russ.  Phys.  Chem.  Soc.,  1926,  58, 
1159—1169;  cf.  A.,  1921,  i,  450;  1924,  i,  987;  1925, 
i,  158,  1328). — The  preparation  and  properties  of  the 
products  of  interaction  of  phenacyl  bromide  and 
2-aminopyridine  are  described  and  discussed  from 
the  point  of  view  of  ring-chain  tautomerism  in  hetero¬ 
cyclic  compounds.  This  interaction  readily  yields 
a  bromide,  m.  p.  129°,  which,  on  treatment  with 
alkali,  gives  a  base,  m.  p.  140°,  which  contains  no 
oxygen,  so  cannot  have  the  structure  (I)  suggested 
by  Palazzo  and  Marogna.  Both  the  bromide  and  the 
free  base  give  chloroplatinates,  which  lose  water  when 
heated,  but  otherwise  contain  no  oxygen.  The 


(  Jn’H-CH-Bz 

(^^N-CH3Bz 

(^iNMe-OH 

X/ 

N 

(I.) 

N-CHjBz 

(II) 

>Ph 
CH  (III  ) 

bromide  cannot  be  benzoylated,  so  that  the  inter¬ 
action  of  phenacyl  bromide  and  a-aminopyridine  must 
result  in  ring  closure  with  the  formation  of  2-phenyl- 
pyriminazole.  Further  action  of  alkali  on  the 
mother-liquor  after  the  separation  of  the  bromide 
gives  a  second  base,  m.  p.  120°  ( chloroplatinate ,  m.  p. 
242°).  The  corresponding  bromide  is  obtained  by  the 
action  of  phenacyl  bromide  on  2-phenylpyriminazole. 
The  insolubility,  stability,  and  precipitation  with 
alkalis  of  the  free  base  suggest  the  open-chain  structure 
(II)  which  gives  the  pyriminazole  ring  on  treatment 
with  acids.  2-Phenylpyriminazole  methiodide,  m.  p. 
220 — 221°,  does  not  give  a  base  on  treatment  with 
alkali,  but  gives  with  moist  silver  oxide  a  strongly 
alkaline,  very  soluble  quaternary  ammonium  base, 
which  must  therefore  have  the  ring  structure  (III). 

M.  Zvegintzov. 

Reaction  of  nicotinurie  acid  with,  picric  and 
picrolonic  (?)  acids.  Y.  Sendju  (J.  Biochem. 
[Japan],  1926,  6,  161 — 162). — Nicotinurie  acid 

(obtained  by  condensation  of  glycine  with  nicotinic 
acid)  with  picric  acid  yields  the  yellow  compound, 


C8H803N2,C5H307N»,  m.  p.  167°;  with  picrolonic  (?) 
acid,  the  compound  CgHg03N,,CinHa05N4)  m.  p.  196°, 
is  obtained.  Chemical  Abstracts. 

Constitution  of  thiasine.  E.  B.  Newton,  S.  R. 
Benedict,  and  H.  D.  Dakin  (Science,  1926,  64, 
602). — Thiasine  (Benedict,  Newton,  and  Behre,  A., 
1926,  421)  is  identical  with  ergothioneine  (Tanret, 
A.,  1909,  i,  671),  the  betaine  of  thiolhistidine  (Barger 
and  Ewins,  J.C.S.,  1911,  99,  2336). 

A.  A.  Eldridge. 

Triazoles.  IV.  Mechanism  of  Brunner’s  tri¬ 
azole  synthesis.  K.  Brunner  and  J.  Medweth 
(Monatsh.,  1926,  47,  741 — 746). — Evidence  in  favour 
of  the  mechanism  suggested  (A.,  1915,  i,  1007)  for 
the  synthesis  of  dimethyltriazole  from  diacetamide 
and  semicarbazide  has  now  been  obtained  by  the 
synthesis  of  the  hypothetical  intermediate  product. 
Cyanic  acid  does  not  react  with  dimethyltriazole  in 
cold  ethereal  solution,  but  when  potassium  cyanate 
is  added  to  an  acetic  acid  solution  of  this  substance 
at  —5°,  84%  of  3  :  5-dimethyl-l  :  2  :  4-triazole-l-carb- 
oxylamide,  m.  p.,  when  freshly  prepared,  130°  (de¬ 
comp.),  is  precipitated.  The  latter  does  not  show 
the  reactions  of  the  cyanate  ion ;  it  is  quantitatively 
decomposed  by  (a)  warm  water,  (b)  alcohol,  and 
(c)  aniline,  forming  in  each  case  3  :  5-dimethyl-l  :  2  : 4- 
triazole,  with  (a)  carbon  dioxide  and  ammonia, 
(b)  ethyl  allophanate,  and  (c)  s-diphenylcarbamide. 
The  corresponding  thiocarbamide  was  not  formed 
from  tbiocyanic  acid  and  dimethyltriazole.  As  was 
expected,  a  carboxylamide  could  not  be  obtained  thus 
from  l-phenyl-3  :  5-dimethyl-l  :  2  :  4-triazole  and 
cyanic  acid,  and  thiocyanic  acid  gave  only  a  thio¬ 
cyanate,  m.  p.  116 — 117°.  H.  E.  F.  Notton. 

Triazoles.  V.  Phenyldimethyltriazole  deriv¬ 
atives.  W.  Gabel  and  0.  Schmidegg  (Monatsh., 
1926,  47,  747—' 753).— 1 -Phenyl- 3  :  5-dimethyl- 1_:  2 : 4- 
triazole,  prepared  by  an  improved  method,  gives  a 
methiodide,  m.  p.  158 — 159°;  methochloride  (chloro¬ 
platinate  ;  mercurichloride,  CnH14N3Cl,3HgCl2)  > 
methohy  dr  oxide ;  ethiodide,  m.  p.  194°,  decomposed 
into  free  base  and  ethyl  iodide  at  300° ;  ethochloride, 
m.  p.  54°  (chloroplatinate),  and  ethohy  dr  oxide.  When 
heated  at  100°  with  fuming  sulphuric  acid  containing 
31%  of  sulphur  tri oxide,  phenyldimethyltriazole 
gives  a  monosulphonic  acid  (-(-H^O) ;  the  barium, 
copper,  potassium,  and  sodium  salts  are  described. 

H.  E.  F.  Notton. 

Triazoles.  VI.  Nitration  of  phenyl-  and 
naphthyl-1  :  2  :  4-triazoles.  F.  Hernler  and  F. 

Matthes  (Monatsh.,  1926,  47,  791 — 802). — 1-Nitro- 
phenyl- 3  :  5-dimethyl-l  :  2  :  4 -triazole  (75%),  m.  p- 
149°  (picrate,  m.  p.  141 — 142°,  chloroplatinate,  de¬ 
comp.  270°),  is  obtained  from  phenyldimethyltriazole 
and  nitrie-sulphurie  acids  at  65°.  It  is  reduced  by 
alkaline  stannous  chloride  to  an  azo-derivative,  m.  p. 
158°,  and  by  tin  and  hydrochloric  acid  to  amino- 
phenyldimethyltriazole,  m.  p.  183°  [picrate,  m.  p.  177  ; 
chloroplatinate,  decomp.  250° ;  impure  acetyl  deriv¬ 
atives,  m.  p.  91 — -93°,  and  109 — 116°  (mixtures  (1) 
of  mono-  and  di-acetyl  derivatives),  from  which  pure 
acetamidophenyldimethyltriazole  picrate,  m.  p.  196°, 
was  isolated;  benzoyl  derivative,  m.  p.  88 — 90°]- 
The  amino-group  in  this  substance  could  be  diazotised 
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and  coupled  with  P-naphthol-3  :  6-disulphonie  acid 
(red  dye),  but  attempts  to  replace  it  by  bromine  in 
order  to  eomparo  the  product  with  1-p-bromophcnyl- 
3  :  5- dimethyl-1  :  2  :  4 -triazole,  m.  p.  92 — 93°  (picratc, 
in.  p.  163 — 165°),  prepared  from  p-bromophenyl- 
hydrazino  and  diacetamide,  were  unsuccessful,  o-, 
m-,  and  p-Nitrophenylhydrazines  and  diacctamide 
give  principally  the  corresponding  acetylnitrophenyl- 
hydrazines ;  only  in  the  case  of  the  m-dcrivativc 
could  a  triazole,  1  -m-nitrophenyl-3  :  5 -dimethyl- 
1:2:  4 -triazole,  m.  p.  128°,  be  isolated.  This  is  not 
identical  with  the  product  of  direct  nitration. 
Attempts  to  establish  the  constitution  of  the  latter 
by  synthesis  from  p-acetamidophenylhydrazine  or 
by  reductive  or  oxidative  fission  -were  also  fruitless. 
The  following  ivere  obtained  by  direct  nitration  : 
1  -nitro-a-naphthyl-,  m.  p.  75 — 76° ;  1  -nitro-$-naphthyl- , 
in.  p.  85°,  and  i-nitrosulphopkcnyl-3 : 5 -dimethyl- 
1:2:  i-triazole  (cf.  preceding  abstract) ;  also  1  -nitro- 
phenyl- 3  :  o-dicthyl-1  :  2  :  i-triazole,  m.  p.  105 — 106°, 
which  is  reduced  by  tin  and  hydrochloric  acid 
to  1-aminophanyldiethyltriazolc,  m.  p.  119 — -120° 
[hydrochloride,  m.  p.  66 — 69°;  chloroplat inale ;  benzoyl 
derivative,  m.  p.  161 — 162°).  H.  E.  E.  Notton. 

7-Amino-derivatives  of  benztriazole  and  benz- 
iminazole.  H.  Lindemann  and  H.  Krause  (J.  pr. 
Chem.,  1927,  [ii],  115,  256 — 273). — The  7-amino- 
benztriazoles  and  -benziminazoles  here  described, 
like  the  1  - aminocarbazoles  (A.,  1926,  75),  do  not 
undergo  ring  closure  in  the  1  :  7-position  w'hen  treated 
with  nitrous  acid  or  acetic  anhydride.  Instead,  with 
the  former  they  give  diazonium  salts  -which  couple 
in  the  normal  manner  with  amines  or  phenols,  form¬ 
ing,  for  example,  2  :  5-dimethyl-l-benziminazohazo-$- 
naphthylamine,  red,  m.  p.  281°,  and  2  :  5-dhnethyl- 
l-benziminazolcazo-fi-naphthol,  bluish-red,  m.  p.  210°. 
3-Nitro-4  :  5-diarainobenzoic  acid  ( monohydrochloride ; 
monmcetyl  derivative,  m.  p.  270°)  is  conveniently 
prepared  by  heating  4-chloro-3  :  5-dinitrobenzoic  acid 
with  excess  of  aqueous  ammonia  and  reducing  directly 
with  hydrogen  sulphide.  It  is  converted  by  acetic 
anhydride  in  presence  of  sulphuric  acid  into  1-nitro- 
i-mcthylbenzimiiuizoh-o -carboxylic  acid,  m.  p.  305°, 
which  is  reduced  by  tin  and  hydrochloric  acid  to  the 
7-cmiwo-derivativc,  m.  p.  310“  ( hydrochloride ;  acetyl 
derivative,  m.  p.  above  375°) ;  and  by  nitrous  acid 
into  1-nitrobenztriazolc-b-carboxylic  acid,  m.  p.  300° 
(decomp,),  which  is  reduced  similarly  to  1-amino- 
ooiztriazole- 5 -carboxyl ic  acid,  m.  p.  310°  (hydro¬ 
chloride  ;  acetyl  derivative,  m.  p.  315°).  3  :  5-Dinitro- 
P-toluidine  is  reduced  by  sodium  sulphide  to  3-nitro- 
4:  5 -diaminotoluene  (I),  m.  p.  158°  (monoacetyl  deriv¬ 
ative,  m.  p,  211°),  which  gives  l-nitro-2  :  o-dimethyl- 
baiziminazole,  m.  p.  248°,  with  acetic  anhydride ; 
(I)  is  further  reduced  by  stannous  chloride  and  hydro¬ 
chloric  acid  to  3:4:  5 -triaminotoluene,  m.  p.  105°. 
When  the  triacetyl  derivative,  m.  p.  249°,  of  this  is 
boiled  with  hydrochloric  acid,  or  3  :  5-dinitro-4-acet- 
amidotoluene  is  reduced  with  stannous  chloride  and 
hydrochloric  acid,  7 -amino-2  :  5-dimethylbenziminazole 
(+Ha0),  m.  p.  100°,  is  formed.  Its  diacetyl  deriv¬ 
ative,  m.  p.  169°,  is  easily  hydrolysed  by  acids  to 
a  m°noacdyl  derivative,  m.  p.  160°  ( hydrochloride , 
p.  235°;  acetate,  m.  p.  125°).  On  treatment  with 
IL 


nitrous  acid,  (I)  affords  7 -nitro-5-methylbenztriazole, 
m.  p.  277°  (decomp.),  which  is  reduced  to  l-amino-5- 
methylbenzlnazole,  m.  p.  155°  (diacetyl  derivative, 
m.  p.  226°,  hydrolysed  by  ammonia  to  a  monoacetyl 

derivative,  m.  p.  230°).  H.  E.  E.  Notion. 

Azo-dyes  [naphthatri azoles].  I.  G.  Farbenind. 

etc. — See  B.,  1927,  275. 

Synthesis  of  8-methyl-7-ethylxanthine  from  a 
glyoxaline  derivative.  E.  M.  Diaz  de  Plaza 
(Anal.  Fis.  Quim.,  1926,  24,  731—737).— From 
5-chloro-4-nitro-2-methyl-  1-othylglyoxaline,  prepared 
by  the  method  of  Sarasin  and  Wegmann  (A.,  1924, 
i,  1115),  i-nitro-2-melhyl-l-ethylglyo.valine-5 -carboxyl - 
amide,  m.  p.  272°  (decomp.),  was  obtained  by  ivay 
of  b-chloro-i-nilro-2-methyl-l-elkylglyoxaline,  m.  p.  77°. 
By  reduction  of  the  above  amide,  i-amino-2-methyl- 
l-ethylylyoxalinc-5-carboxylamide,  m.  p.  166°,  v’as 
obtained;  the  hydrochloride  has  m.  p.  195°.  By 
heating  the  free  base  with  ethyl  carbonato,  8 -methyl- 
1-elhylxanthinc,  m.  p.  340°  (decomp.),  was  obtained. 

G.  W.  Robinson. 

Porphyrin  syntheses.  IX.  New  porphyrin 
synthesis.  Oxidation  of  porphyrins.  H.  Fischer, 
P.  Halbig,  and  B.  Walach  (Annalen,  1927,  452, 
268 — 302 ;  cf.  A.,  1926, 1261).— Porphins  are  obtained 
by  condensing  a  dibromobispyrrylmethene  salt  with 
an  aa-dimethylbispyrrylmethene  salt  in  glacial 
acetic  acid  at  about  200°.  Thus,  bis-(2-bromo-3  :  4- 
dimethylpyrryl)methene  'hydrobromide  and  bis- 
(3:4:  5-trimethylpyrryl)methene  hydrochloride  yield 
oc tamethylpo rph in,  together  with  5-acetyl-3  :  4  :  5- 
trimethylpyrrole,  whilst  a  hexamethyldiethylporphin 
(unmelted  at  360°)  is  obtained  from  the  dibromo- 
methenc  and  biscryptopyrrylmethene  [bis-(2  :  3-di- 
methyl-4-ethylpyrryl)methene].  These  porphins  and 
isocetioporphyrin  show  no  observable  spectroscopic 
difference  in  nitrobenzene  solution.  Cautious 
oxidation  of  octamethylporphin  with  hydrogen 
peroxide  in  concentrated  sulphuric  acid  solution  at 
10°  gives  a  red,  crystalline  substance,  C28H2?ON4; 
at  15 — 20°  the  product  is  dimethylmaleinimide, 
m.  p.  118°. 

tscu'Etioporphyrins  are  obtained  (i)  by  air  oxidation 
of  bis-(2-carboxy-3-methyl-4-cthyl-5-pyrryl)methane 
in  formic  acid;  (ii)  by  condensing  bis-(2-bromo-3- 
methyl-4-ethyl-5-pyrryl)methono  with  bis- (2  :  3-di- 
methyl-4-ethyl-5-pyrryl)methene  in  glacial  acetic 
acid  at  180 — 190° ;  (iii)  by  condensing  the  dibromo- 
methene  with  bis-(2  :  4-dimethyl-3-ethyl-5-pyrryl)- 
methene;  (iv)  by  heating  bis-(2-carboxy-3-methyl-4- 
thyI-5-pyrryl)methane  with  20%  sodium  hydroxide 
and  silver  at  180°.  All  four -products  give  identical 
spectra,  as  do  their  respective  copper  and  iron  salts. 
Crystallographic  measurements  by  Steinmetz  show 
that  (iii)  differs  from  (i)  and  (ii),  v-hich  are  identical ; 
(iv)  is  probably  different  from  the  other  two.  Oxid¬ 
ation  with  hydrogen  peroxide  in  concentrated  sul¬ 
phuric  acid  gives  a  substance,  C32H3g  or  38ON4,  m.  p. 
236°.  isoJStioporphyrin  is  oxidised  by  air  in  bright 
sunshine  to  methylethylmaleinimide. 

zsoMesoporphyrin  (methyl  ester,  m.  p.  275°)  is 
obtained  by  condensing  together  (i)  bis-(2-carboxy-3- 
methyl-4-ethyl-5-pyrryl)methane  and  bis-(2-carboxy- 
3  -  methyl  -  4  -  (3  -  carboxyethyl  -  5  -  pyrryl)methane  in 
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formic  acid  in  a  current  of  air,  or  (ii)  bis-(2-bromo- 
3-methyl-4-ethy]-5-pyrryI)metheno  and  bis-(2  :  3-di- 
methyI-4-[3-carl)Oxyethyl-5-pyrryI)methene  in  glacial 
acotic  acid  at  190°.  Crystallographic  data  by 

Steenwetz  confirm  tho  identity. 

i-Oarbethoxy-Z  :  Z-dimethylpyrryl-2  :  4  -  dimelhylpyr  - 
rolenylmethene ,  m.  p.  120°,  from  ethyl  2-aldcliydo- 
3  :  5-diinethylpyrroIe-4-carboxylate  and  2  :  4-di- 
mcthylpyrrole ;  3  :  5-dimdhylA-clhylpyrryl-{Z-carb- 
ethoxy-2  : 4 -dimethylpyrrolenyl)meihene,  m,  p.  132°, 
from  cryptopyrrolealdehyde  and  ethyl  2  :  4-dimethyl- 
pyrrole-3-carboxylatc ;  bis-(2-bromo-Z-methylA-ethyl- 
5 -pyrryl)melhem,  m.  p.  182°  { hydrobromide ,  unmelted 
at  270°),  from  the  methane  by  bromination,  and  bis- 
(2  :  Z-dimethylA-$-carboxyeihyl-S-pyrrijl)melliene  hydro¬ 
chloride,  in.  p.  212°  {decomp.},  by  condensation  of 
2:3-  dimethyl -4-  [3- carbomethoxj’cthylpyrrolo  with 
formic-hydrochloric  acid,  are  described. 

[With  M.  Schubert  and  A.  Ossenbrunker].— 
Cryptopyrrole,  condensed  with  hydrogen  cyanide  in 
chloroform  saturated  with  hydrogen  chloride,  gives 
cryptopyrrolealdehyde  (azine,  m.  p.  172°)  in  90% 
yield  without  isolation  of  the  aldimine.  The  “  amine,” 
formerly  (Fischer  and  Schubert,  A.,  1924,  i,  544) 
considered  to  be  bis-{2  :  4-dimethyI-3-cthylpyrryl)- 
methylamine,  formed  as  a  by-product  in  the  aldehyde 
preparation,  melts  at  148°  (not  142°)  and  has  the 
composition  C^SH25N3. 

Ethyl  2  :  ‘l-dtmethyl-Z-elkyl-5-pyrrylglyoxylaie,  m.  p. 
80°,  obtained  by  way  of  its  (mine  from  cryptopyrrole 
and  ethyl  cyanoformato,  is  hydrolysed  to  tho  free 
acid  (darkens  at  150°  and  decomposes).  Crypto¬ 
pyrrolealdehyde  condenses  with  hippuric  acid  to 
give  the  azlaclone,  m.  p.  172°,  with  ethyl  cyanoacetate 
to  form  tho  compound  C14H1802N<.,  m.  p.  122°,  and 
with  oxindole  to  give  tho  compound  C17H18ON2,  in.  p. 
227°  (darkens  at  196°).  Cryptopyrrolealdoxime  is 
converted  by  acetic  anhydride  into  a-cyanocryp>lo- 
pyrrole,  m.  p.  134°.  Dicryptopyrrylmethene,  m.  p. 
151°  [perchlorate ;  hydrobromide  ;  sulphate ;  arsenate 
(decomp.  211°);  picrate  (decomp.  174°)],  is  prepared 
by  condensing  cryptopyrrole  with  hydrogen  cyanide 
or  with  formic  acid,  and  also  results  from  the  action 
of  arsenic  acid  on  cryptopyrrole.  It  forms  complex 
salts  with  nickel,  m.  p,  200 — 203° ;  cobalt,  m.p,  198° ; 
copper,  185 — 187° ;  zinc,  m.  p.  197° ;  ferrous  iron, 
decomp.  215°,  and  mercury,  m.  p.  160°  (decomp.). 
By  reduction  with  zinc  dust  and  acetic  acid,  it  regener¬ 
ates  cryptopyrrolc ;  oxidation  with  nitric  acid  or 
chromic  acid  gives  methylethylmaleinimide,  m.  p.  69°. 

C.  Hollins. 

Disulphoisatide.  A.  Wahl  and  Fericean 
(Compt.  rend.,  1927,  184,  826 — 828).— By  the  action 
of  hydrogen  sulphide  on  a  cold  suspension  of  isatin  in 
10  parts  of  alcohol,  90%  of  tho  theoretical  yield  of 
disulphoisatide  is  obtained.  The  amount  of  sulphur 
eliminated  is  in  agreement  with  Laurent’s  formula, 
2CsHBp2N+3H2S=C16H1AN2S2+2H,0+S  (cf.  A., 
1924,  i,  322),  and  not  with  that  recently  proposed  by 
Sander  (ef.  A.,  1925,  i,  977),  Mol.  wt.  determinations 
in  phenol  give  320 — -324  for  disulphoisatide. 

R.  Briqhtman. 

Dioximes.  XLII.  G,  Ponzto  and  L.  Avogadro 

(Gazzetta,  1927,  57,  124 — 138). — The  arylglyoxime 
peroxides,  regarded  by  Wieland  (A.,  1908,  i,  108; 


1921,  i,  605)  a3  4-aryl-l :  2  :  5-oxadiazolo  2-  and  4- 
oxides,  or  as  2 :  3-cyclic  oxides,  have  different  con¬ 
stitutions.  Whilst  Wieland’s  formula  is  accepted 
for  dibenzoylglyoximo  peroxide,  a-phenylglyoxime 
peroxide,  m.  p.  10S — 112°,  is  now  regarded  as  oximino- 
phenylacetonitrile  oxide,  and  the  [3-form,  in.  p.  108°, 
,  •  GPh — CH  ,  . 

as  a  true  peroxide,  ^.q-o-N  '  mixture  of  the 

a-  and  [3-forms  melts  at  65 — 90°.  Whilst  the  a-per- 
oxide  is  hydrolysed  by  sodium  hydroxide  to  phenyl  - 
metazonic  acid  and  3 - hy d roxy - 5 -ph c ny  1  -  and  5-hydr- 

oxy-3-phenyl-l  :  2  :  4-oxadiazoles,  the  [3-peroxide 
gives  w-nitrophenylaeetonitrile.  Whilst  benzoyl 
chloride  converts  the  a-peroxide  into  Z-chloro-5- 
phenyl-1  :  2  :  i-oxadiazole,  m.  p.  5-5°,  b.  p.  17 1°/134 
mm.,  the  [3-peroxide  does  not  react.  (The  diphenyl-, 
phenylmethyl-,  and  benzoylmethyl-glyoxime  peroxides 
similarly  do  not  react,  in  contrast  with  diacylglyoxime 
peroxides.)  3-Chloro-5-phenyloxadiazolo  is  also 
obtained  by  tho  action  of  phosphorus  pentachloride, 
in  which  process  5-phenyIoxadiazole  is  not  formed 
(cf.  Wieland  and  Semper,  A.,  1908,  i,  108) ;  it  is 
stable  to  alkali,  but  reacts  with  sodium  ethoxide  or 
methoxido  to  give  the  3-alkoxy-dorivatives  (see  this 
vol.,  462).  Benzoyl  bromide  does  not  react  with  the 
(3-peroxidc,  but  converts  the  a-peroxide  into  Z-bromo- 
b-phenyl-1  : 2 :  i-oxadtazole,  in.  p.  68°,  stable  to 
alkali,  hut  reacting  with  sodium  alkoxide  to  give  an 
alkoxy-  and  ultimately  the  hydroxy-derivative,  for 
which  this  is  a  convenient  method  of  preparation; 
the  bromo-compound  is  also  obtained  by  the  action 
of  phosphorus  pentabromide.  By  tho  action  of 
hydriodic  acid  on  either  peroxide,  but  more  readily 
with  the  a-form,  5-phenyloxadiazole  is  formed,  with 
w-aminoacetophenone  (phenylhydrazono,  new  m.  p. 
163°). 

These  reactions,  with  those  previously  described 
(A.,  1923,  i,  472,  855,  1019,  1137;  1926,  1159;  this 
vol.,  134,  135),  are  best  explained  by  assuming  that 
tho  a-peroxide  is  oximmophenylacetonitrilo  oxide; 

CPh— 6  CPhIN-C  ^PhlN-GGl 

•ohn:o  oh  k.o  obz 


1 


II 


— > 


PhlN-CCI 


fr-OH 

This  formula  allows  also  an  easy  trans- 


CPh — OH 

formation  into  the  (3,  true  peroxide  form  :  j^.QHNiO 


1tH 


Wieland’s  '  formulas  involve  an 


.  fiPh" 

*  N-O-O-N 

CPh-CH 

unlikely  migration  of  an  oxygen  atom  :  jJ-.q-NIO 

0'N4>N^'  further,  the  resulting  extranuclcar  oxygen 

atom  would  be  expected  to  be  reactive. 

[3-p-Tolylglyoxime,  obtained  from  p-tolyl  oximino- 
methyl  ketone  (new  m.  p.  107 — 108°;  +H?0, 

83 — 84°),  gives  in  nitric  acid  the  corresponding 

[3-poroxido,  m.  p.  100 — 101°.  ThR  is  reduced  hy  zinc 
and  acetic  acid,  and  is  converted  by7  sodium  hydroxide 
into  tho  compound  CsH4Mc-C(ON)lNOaNa. 

E,  W.  Wignall. 


Amthraquinone  vat  dyes  [thiazines],  I.  G. 
Farbehind. — See  B.,  1927,  211. 
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Conessine.  D.  D.  Kanga,  P.  E,  Ayyar,  and 
J.  L.  Simonsen  (J.  Indian  Inst.  Sci.,  1927,  9A,  173 — 
177). — See  A.,  1926,  1047. 

Yohimba  alkaloids.  II  and  III.  G.  Hahn 
and  W.  Brandenburg  (Ber.,  1927,  60,  [J3],  669 — 
679,  707—711;  cf.  A.,  1926,  1263).— II.  A  solution 
of  the  residues  from  the  technical  isolation  of  yohim¬ 
bine  is  rendered  just  alkaline  with  ammonia  and  the 
precipitate  (A)  is  removed;  the  filtrate  is  evaporated 
to  dryness,  giving  a  residue  B.  The  solution  of  the 
latter  substance  in  the  requisite  quantity  of  ammonia 
is  placed  under  diminished  pressure  at  a  temperature 
not  exceeding  30°,  whereby  yohimbenic  and  allo- 
yohimboaic  acids  are  successively  deposited.  Complete 
separation  of  the  two  acids  from  one  another  is 
achieved  by  taking  advantage  of  (a)  the  sparing 
solubility  of  yohimbenic  acid  hydrochloride  in  dilute, 
aqueous  hydrochloric  acid,  (6)  the  behaviour  of 
yohimbenic  acid  towards  methyl  or  ethyl  alcohol 
(toe.  cit.),  or  (c)  the  sparing  solubility  of  aZZoyohimboaic 
acid  hydrochloride  in  methyl  alcohol.  Isolation  of 
yohimboaie  and  isoyohimboaic  acids  from  the  residues 
i3  effected  by  esterification  with  ethyl  alcohol  and 
hydrogen  chloride,  removal  of  the  sparingly  soluble 
ethyl  yohimboate  hydrochloride,  and  separation  of 
ethyl  woyohimboate  from  the  filtrate.  The  precipit¬ 
ate  A  (see  above)  is  treated  with  benzene  and  hydro¬ 
gen  chloride  is  passed  into  the  solution.  The  bases 
are  liberated  from  the  precipitated  hydrochlorides 
and  hydrolysed  with  alcoholic  potassium  hydroxide. 
Yohimbenic  acid  and  the  ethyl  esters  of  yohimboaie 
and  tsoyohimboaic  acids  are  obtained  from  the  solu¬ 
tion  by  the  methods  just  described.  The  following 
compounds  are  described  in  detail :  alio  yohimbine, 
C2iH26°3N2  or  C22H2803N2,  [a]“  —72-7°  in  pyridine 
(also  trihydrate,  m.  p.  98 — 99°,  and  monohydrate, 
m.  p.  135—140°),  which  is  considered  identical  with 
the  dihydroyohimbine  of  Warnat  (A.,  1926,  1263) 
[Wamat’s  nomenclature  is  criticised,  since  the  rela¬ 
tionship  of  the  substance  to  yohimbine  rests  solely 
on  a  somewhat  indefinite  analysis];  alio  yohimbine 
hydrochloride,  decomp.  278 — 279° ;  alloyohimboaic 
add,  CapH^OjNu.HaO,  m.  p.  248—250°,  [<x]j5  -79-5° 
in  pyridine  (Warnat’s  dihydroyohimboaic  acid), 
and  its  hydrochloride,  C20H24O3i'I2,HC1,H2O,  m.  p. 
288 — 290°  (decomp.);  ethyl  akoyohimboate  hydro¬ 
chloride  ;  isoyohimboaic  acid,  C20H24O3N"2,H2O, 
decomp.  268 — 269°,  [cc]“  +147°  in  pyridine  (also 
+1-5H20);  isoyohimbine,  m.  p.  239 — 240°,  [ap0 
+57-6°  in  pyridine,  and  its  hydrochloride,  m.  p. 
298 — 299°  (decomp.) ;  ethyl  isoyohimboate,  m.  p. 

HI.  Further  analyses  of  “  methylyohimbenic  acid 
fflethylbetaine  ”  (A.,  1926,  1263)  indicate  the 

formula,  C21H2603N2,4H20,  whence  the  substance 
must  be  regarded  as  yohimbenic  acid  methylbetaine. 
yohimbenic  acid  and  yohimbeno  the  formula! 

and  C21H2603N2  are  assigned. 
Ine  compounds  are  thus  isomeric  with  yohimbine, 
a  and  iso-yohimbine,  and  yohimboaie  acid, 
respectively.  The  identity  of  Spiegel’s  meso- 
~ emmbine  (A.,  1916,  i,  286)  with  isoyohimbine  is 
confirmed  (cf.  _  Warnat,  A.,  1926,  1263),  but  the 
supposed  identity  of  isoyohimbino  with  corynanthine 


(cf.  Fourneau  and  Fiore,  A.,  1912,  i,  49)  cannot  be 

maintained. 

iso  Yohimbine  hydrochloride  has  [ajg  +103-8°  in 
water.  Yohimbine  and  isoyohimbine  have  [ctjf, 
+84-11°  and  +57-6°  in  pyridine,  whereas  the  corre¬ 
sponding  acids  have  [a]30  +79°  and  +147°  in  the  same 
solvent.  Yohimbene  has  [a]1,8  +43-7°  in  pyridine 
[a  negative  value  was  previously  (loc.  cit.)  reported 
erroneously].  The  following  compounds  are  new : 
silver  yohimbenate ;  yohimbenic  acid  hydrochloride, 
m.  p.  299 — 300° ;  the  perchlorate  of  yohimbenic  acid 
methylbetaine ;  ethyl  yohimbenate,  m.  p.  250 — 251°, 
and  its  hydrochloride,  decomp.  223—225°. 

H.  Wren. 

Ipecacuanha  alkaloids.  I.  Constitution  of 
emetine  and  cepheeline.  E.  Spath  and  W.  Leithe 
(Ber.,  1927,  60,  [JB],  688— 702).— The  possibility 
that  emetine  resembles  palmatine  in  structure  is 
discounted  by  the  observation  that  it  fails  to  yield 
hemipinic  acid  in  addition  to  m-hemipinic  acid  when 
oxidised.  The  presence  of  a  berberine-like  complex 
is  improbable,  since  it  is  oxidised  to  oxalic  acid  under 
conditions  which  cause  the  transformation  of  ber- 
berine  sulphate  into  pyridine-2  :  4  :  5-tricarboxylic 
acid.  A  piperidine  ring  is  not  present  in  emetine, 
since  it  is  not  converted  by  dehydrogenation  and 
subsequent  oxidation  into  a  pyridinecarboxylic  acid. 
A  complete  berberine-like  structure  cannot  therefore 
be  present  in  emetine,  although  the  colour  of  its 
dehydro-derivative  indicates  a  close  relationship. 
Since  oxidation  of  emetine  in  faintly  alkaline  solution 
affords  l-keto-6  :  7-dimethoxy-l  :  2  :  3  :  4-tetrahydro- 
isoquinoline,  the  complex  (1)  must  be  present  in  the 
alkaloid.  Since  JV-benzoylemetine 
is  oxidised  to  3  :  A-dimethoxy-G-^- 
benzamidoethylbenzoic  acid,  m.  p. 
172 — 173°  (decomp.),  the  imino- 
group  is  present  as  such  in  the 
alkaloid.  Since  Carr  and  Pyman  (J.C.S.,  1914,  105, 
1591)  obtained  6 :  7-dimethoxyisoquinoline-I-carb- 
oxylic  acid  by  the  oxidation  of  emetine,  it  appears 
either  that  an  unusual  instance  of  dehydrogenation  of 
a  dimethoxytetrahydroisoquinoline  has  been  encoun¬ 
tered  or  that  the  acid  originates  from  a  second  nitro¬ 
genous  complex.  Evidence  of  the  presence  of  a 
second  tetrahyd  roisoqu  inoline  group  is  obtained 
by  the  production  of  m-hemipinic  acid  from  emetine 
in  65%  of  the  amount  derivable  theoretically  on  the 
supposition  of  the  presence  of  only  one  such  nucleus, 
whereas,  under  similar  conditions,  palmatine  and 
papaverine,  which  actually  contain  only  one  dimeth- 
oxyisoquinoline  nucleus,  give  34  and  28%  of  m-hemi- 
pinic  and  hemipinic  acids  and  25%  of  m-hemipinic 
acid,  respectively.  Further  confirmation  is  obtained 
by  treatment  with  permanganate  of  the  residues  left 
after  the  conversion  of  emetine  into  l-keto-6 :  7- 
dimethoxy- 1:2:3: 4-tetrahydroisoquinoline  (see 
above) ;  the  yield  of  m-hemipinic  acid  attains  96% 
(after  allowance  for  the  ketonic  base).  Contrary  to 
the  observations  of  Carr  and  Pyman  {loc.  cit.)  and  of 
Windaus  and  Herman  (A.,  1914,  i,  721),  emetine 
yields  m-hemipinic  acid  in  addition  to  l-keto-6  :  7- 
dimethoxy-1  :  2  :  3  :  4-tetrahydroisoquinoIine  when 
oxidised. 

Cephafiine  (of  which  emetine  is  the  methyl  ether) 
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is  converted  into  cepha?Iine  0-cthyI  ether,  which 
appears  to  he  oxidised  by  permanganate  to  a  mixture 
of  l-keto-6  : 7-dimethoxy-  and  -7-methoxy-6-ethoxy- 
1:2:3:  4-tetrahydroiaoquinoIine ;  the  mixture  could 
not  be  separated  into  its  components,  but  its  m.  p. 
is  raised  by  the  addition  of  either  of  them.  Further 
evidence  in  favour  of  this  view  is  found  in  the  pro¬ 
duction  of  m-hemipinic  acid  and  the  methyl  ethyl 
ether  of  nor-»»-kemipinic  acid  by  more  drastic  oxid¬ 
ation. 

In  the  second  phase  of  the  Emdc  degradation  of 
emetine,  trimethylamine  is  produced,  whereby  the 
presenco  of  a  secondary,  monocyclic  nitrogen  atom 
appears  confirmed.  In  the  third  stage  of  the  degrad¬ 
ation,  the  second  tertiary  nitrogen  atom  is  not  com¬ 
pletely  eliminated,  hydrocarbons  being  obtained  in 
poor  yield.  Since  emetine  under  these  conditions 
is  not  separated  into  two  approximately  similar  com¬ 
ponents,  the  second  tertiary  nitrogen  atom  cannot 
represent  the  sole  point  of  union  of  the  two  iaoquinol- 
ine  complexes,  and  the  production  of  2  mols.  of  1-keto- 
6  :  7-dimethoxy  - 1:2:3:  4-tetrahydroisoquinoline 
from  emetine  indicates  that  in  the  second  isoquinoline 


complex  also  a  carbon  chain  is  attached  in  position  1. 
The  partial  formula  (I)  is  therefore  suggested.  Prob¬ 
ably  the  tertiary  nitrogen  atom  forms  a  portion  of  a 
piperidine  ring.  H.  Wren. 


Synthesis  of  oxyberberine  and  palmatine. 
B.  D.  Haworth,  J.  B.  Koebfli,  and  W.  H.  Perkin, 
jun.  (J.C.S.,  1927,  548- — 554). — Bromination  of  (3-vera- 
trylpropionic  acid  yielded  $-&-bromoveratrylpropionic 
acid,  m.  p.  118 — 119°,  which,  when  treated  with 
sulphuric  acid,  formed  4-bromo-6 : 7-dimethoxy -l - 
hydrindone,  in.  p.  120 — 121°.  From  the  isoniiroso- 
derivative,  m.  p.  236°  (decomp.),  of  this  hydrindone, 
0  -  brorno  -  2  -  carboxy  -3:4-  dimethoxyphcnylacetonitrile, 
m.  p.  (+H20)  98 — 100°,  was  obtained,  and  the 
anhydride,  m.  p.  151°,  of  this  hydrolysed  to  G-bromo- 
3  :  4-dimethoxyhomophthalic  acid,  m.  p.  186 — 167°. 
This  acid,  debrominated  (sodium  amalgam)  and  treated 
with  acetyl  chloride,  yielded  the,  required  3  : 4 -di- 
methoxyhomophthalie  anhydride  (I),  m.  p.  104 — 105°. 
The  anhydride  was  condensed  with  fi-piperonyl- 
ethylamine,  and  the  methyl  ester  of  the  resulting  crude 
amic  acid  boiled  with  phosphorus  oxychloride,  forming 
oxyberberine.  Similarly,  palmatine  was  synthesised 
by  condensing  (I)  with  fl-veratrylethylamine,  forming 
N-B-t'eraJn/1-3  :  4-dimet hoxyhomophtha la ?nic  acid,  the 
methyl  ester  of  which,  when  treated  with  phosphorus 
oxychloride,  yielded  oxypalmatine,  m,  p.  183°.  Oxy- 
palmatine  was  reduced  electrolytieally  to  tetrahydro- 
palmatine,  and  this  was  oxidised  by  iodine  to  palmat¬ 
ine  iodide.  B.  W.  Anderson. 

Morphine  alkaloids.  C.  Schopf  (Annalen,  1927, 
452,  211  267).  I.  Constitution  of  morphine 
and  codeine. — For  the  linking  of  the  C15atom,Gulland 
and  Bobinson’s  suggestion  (J.C.S.,  1923,  123,  980, 


989;  A.,  1926,  83)  is  confirmed  as  against  the 
Knorr-Wieland  formula  (A.,  1925,  i,  1090,  1448),  and 
the  formula  (I)  for  codeine  is  considered  to  be  de¬ 
finitely  proved.  The  oxime  of  dihydroeodeinone 


Yn 

(II)  undergoes  a  Beckmann  change  when  treated 
with  cold  thionyl  chloride,  giving  an  iso  oxime 

(III) ,  m.  p.  196—198°  [picrate,  m.  p.  207—208°; 
acetyl  derivative,  m.  p.  225°  (decomp.) ;  oxime,  m.  p. 
218 — 219°].  This  is  shown  to  be  a  cyano-aldehyde 


(Bobinson  structure),  and  not  a  cyano-ketone  (Knorr- 
Wieland  structure);  the  oxime  of  the  methyl  ether 
undergoes  dehydration  to  a  dinitrile  which  still  con¬ 
tains  intact  the  nitrogen  ring,  since  by  Hofmann 
degradation  no  loss  of  carbon  atoms  occurs.  Any 
dehydration  of  the  cyano-ketone  (cf.  dehydration  of 
eamphoroxime)  would  lead  to  fission  of  the  nitrogen 
ring. 

The  isooxime  (III)  is  methylated  by  Bodionoy’s 
method  with  phenyltrimethylammonium  hydroxide 
(A.,  1926,  532)  to  form  the  methyl  ether,  Cj3Hm03N2 
[base,  amorphous;  hydriodide,  m.  p.  249 — 250°; 
picrate,  m.  p.  221°  (decomp.) ;  oxime,  amorphous]. 
The  oxime  of  the  methyl  ether  is  converted  by  cold 
thionyl  chloride  or  hot  acetic  anhydride  into  a 
dinitrile  (IV)  (methiodide  sinters  at  200°,  melts  partly 
at  203 — 204°,  decomposes  at  207°).  By  heating  the 
methiodide  with  sodium  hydroxide,  there  is  obtained 
an  oily  base,  ( perchlorate ,  m.  p.  203 — 

204°;  methiodide  non- crystalline),  which  is  reduced 
by  hydrogen  and  palladium  to  a  dihydro- derivative 
(perchlorate,  m.  p.  197 — 198°;  methiodide,  m.  p.  190°). 

II.  Constitution  of  thebaine  [with  L.  Winter- 
halder]. — Thebaine,  the  methyl  ether  of  an  enolic 
codeinone,  gives  on  reduction  a  mixture  of  products 
from  which  for  the  first  time  a  pure  crystalline  tetra- 
hydrothebaine  is  now  isolated.  This  is  found  to 
be  identical  with  Mannich’s  dihydromorphine  dimethyl 
ether  (A.,  1917,  i,  473).  The  presence  of  two  double 
linkings  in  thebaine  is  thus  demonstrated,  since  a 
cyclic  bridge  linking  (cf.  Wieland  and  Kotake,  A., 
1925,  i,  1090,  1448)  would  not  be  reduced  under  the 
mild  conditions  employed,  and  the  Knorr-Bobinson 
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formula  for  thebaine  (V)  is  established.  The  mechan¬ 
ism  of  the  reduction  is  discussed.  Dihydrothebaine, 


first  formed  by  reduction  of  A8a4),  is  further  reduced 
only  under  energetic  conditions,  giving  dihydro¬ 
thebaine  (VI),  the  chain  -OCH-CH1CH-  being  analog¬ 
ous  with  a  system  of  conjugated  double  linkings. 
Dihydrothebainone  also  results  directly  from  thebaine, 
1 :  6-reduction  in  the  conjugated  system  C14~C8-0- 
being  followed  by  1  : 4-hydrogenation  in  the  system 
CMJ8  and  hydrolysis  of  the  methoxyl.  Tetrahydro- 
thebaine  is  formed  by  1  : 4-reduction  in  the  system 
C14“C6,  followed  by  reduction  of  the  resulting  A7(8>. 
In  every  case  hydrogenation  of  C14  occurs,  and 
indications  of  the  production  of  stereoisomeric  ketones 
are  obtained  when  palladium-calcium  carbonate  is 
the  catalyst. 

For  the  isolation  of  the  reduction  products,  the 
ethereal  solution  of  the  mixed  bases  is  shaken  with 
alkali  to  remove  some  dihydrothebainone,  m.  p. 
130 — 140°,  and  then  deposits  dihydrothebaine,  m.  p. 
160—162°  (picrate,  m.  p.  238°).  The  ether  residue 
with  hydroxylamine  yields  dihydrothebainoneoxime 
hydrochloride,  m.  p.  305°,  and  the  ketone-free  bases 
are  treated  with  hydrochloric  acid  to  convert  dihydro¬ 
thebaine  into  dihydrocodeinone,  removed  as  oxime, 
m.  p.  259°.  The  ether-soluble  residues  contain  in 
20%  yield  tetrahydrothebaine,  m.  p.  83°,  after  puri¬ 
fication  as  picrate,  m.  p.  222°,  or  as  hydrochloride, 
m.  p.  115 — 116°  (+HaO).  Tetrahydrothebaine 

methiodide  melts  at  135 — 140°  (-fH20)  or  212° 
(anhyd.),  and  is  probably  a  stereoisomeride  of  Freund 
and  Speyer’s  product,  m.  p.  244 — 246°  (A.,  1921, 
i,  125). 

III.  Constitution  and  configuration  of  hydr- 
oxycodeinone  [with  F.  Borkowsky], — The  structure 
(VII)  assigned  by  Gulland  and  Robinson  ( loc .  cit.) 
to  hydroxycodeinone  is  supported  by  known  data 
and  by  further  experimental  evidence.  Hydroxy- 
dihydrocod  eone  (VIII)  (Freund  and  Speyer,  A.,  1917, 
i,  217),  obtained  in  33%  yield  by  Hofmann  degradation 
of  hydroxydihydrocodeinone,  gives  a  phenylhydrazone, 
m.  p.  228°.  The  intermediate  hydroxyde-A -methyl- 
dihydrocodeinone,  m.  p.  115°,  is  reduced  by  hydrogen 


and  palladium  to  the  corresponding  di%dro-compound, 
p.  136 — 137°  ( methiodide ,  m.  p.  280°),  which  by 


Hofmann  degradation  yields  hydroxytetrahydrocodeonc 
(as  VIII,  without  double  linking),  m.  p.  150 — 153°, 
obtained  also  by  palladium-hydrogen  reduction  of 
hydroxydihydrocodeone.  Reduction  of  hydroxy- 
dihydroeodeinone  with  aluminium  amalgam,  followed 
by  methylation  with  diazomethane,  methyl  sulphate, 
or  phenyltrimethylammonium  hydroxide,  gives  hydr- 
oxydihydrothebainone  methyl  ether  (Freund  and 
Speyer,  loc.  cit.),  m.  p.  151 — 153°  ( methiodide ,  m.  p. 
206 — 208°),  which  by  successive  Hofmann  degrad¬ 
ations  yields  first  a  base,  C20H2,O4N  (IX),  m,  p. 
133 — 135°  ( methiodide ,  m.  p.  209° ;  di  compound, 
m.  p.  83 — 85°),  and  then  hydroxydihydrothebaone 
methyl  ether,  m,  p.  87 — 89°  (obtainable  also  by  methyl¬ 
ation  of  hydroxydihydrothebaone  with  methyl 
sulphate),  converted  by  means  of  hydrogen  and  pallad¬ 
ium  into  the  tetrahydromethyl  ether  (X),  m.  p.  74 — 
76°.  The  latter  is  also  obtained  by  reduction  of  the 
base  (IX)  to  its  dihydro- compound,  m.  p.  83 — 85° 
(methiodide,  amorphous,  m.  p.  95 — 100°),  followed  by 
Hofmann  degradation. 


Hydroxyde-A7 -methyldihydrothebainone  (Freund 
and  Speyer,  loc.  cit.),  m.  p.  239 — 240°,  is  converted 
by  dehydration  with  cold  hydrobromic  acid  into  the 
hydrobromide,  m.  p.  230 — 231°,  of  a  base,  C19H5303N, 
which  is  reduced  by  hydrogen  and  palladium  to  a 
telrahydro-denvative,  m.  p.  135 — 137°  (as  base). 
The  results  of  the  determination  of  reactive  (hydr- 
oxylic)  hydrogen  in  a  number  of  ketones  and  “  des- 
bases  ”  of  the  hydroxycodeinone  series  byZerewitinov’s 
method  with  magnesium  methyl  iodide  are  in  accord 
with  the  formulae  assigned.  C.  Hollins. 

Colour  reactions  of  apomorphine  and  its  detec¬ 
tion  in  presence  of  morphine.  J.  von  Miko 
(Pharm.  Zentr.,  1927,  68,  193 — 195). — One  drop  of 
aqueous  ammonia  added  to  5  e.c.  of  aqueous  apo- 
morphine  produces  a  green  colour ;  subsequent 
shaking  with  chloroform  gives  a  violet  lower  layer. 
A  distinct  pink  tinge  in  the  chloroform  is  given  by 
0-00002  g.  of  apomorphine  in  1  c.c.  of  1%  aqueous 
morphine.  upoMorphine  is  said  to  be  formed  during 
the  sterilisation  of  morphine  on  the  water-bath ;  this 
is  not  the  case.  B.  W.  Anderson. 

Opium  alkaloids.  VII.  Synthesis  of  laudan- 
ine  and  laudanidine.  E.  Sfath  and  A.  Burger 
(Monatsh.,  1926,  47,  733 — 740). — A  second  synthesis 
of  laudanine  (cf.  A.,  1922,  i,  568)  has  now  been  based 
on  Pictet’s  synthesis  of  laudanosine  (A.,  1900,  i, 
685;  1909,  i,  323).  The  latter  is  prepared  in  70% 
yield  by  electrolytic  reduction  of  a  solution  of  crude 
papaverine  methosulphate  in  dilute  sulphuric  acid, 
using  a  lead  cathode.  The  racemic  laudanosine  is 
partly  hydrolysed  by  heating  in  a  sealed  tube  with 
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10  times  its  weight  of  hydrochloric  acid  (d  1*19)  for 
exactly  20  min.  at  100°.  The  product  is  extracted 
with  sodium  hydroxide,  when  laudanosine  (50%) 
remains  undissolved,  whilst  the  solution  contains  a 
mixture  of  phenolic  bases  from  which  laudanine 
(12%)  may  be  isolated,  d-  and  Z-Laudanosine  are 
converted  in  the  same  way  into  d-laudanine,  [a]1,; 
+93-5°,  and  Z-laudanine,  [a]'J  —94*8°,  the  latter 
being  identical  with  laudanidine.  Attempts  to  resolve 
laudanine  directly  wore  unsuccessful. 

H.  E.  F.  Notion. 

Opium  alkaloids.  VIII.  Synthesis  of  papa¬ 
verine.  E.  Spate  and  A.  Burger  (Ber.,  1927,  60, 
[B],  701 — 706). — The  final  step  in  Pictet  and  Gams’ 
synthesis  of  papaverine  (cf.  A.,  1909,  i,  671)  is  accom¬ 
plished  by  the  conversion  of  dihydropapaverine  into 
papaverine  by  the  action  of  palladised  asbestos 
(40%)  at  200°  in  presence  of  air.  Under  similar 
conditions,  tetrahydropapaverine  also  yields  papa¬ 
verine  which  is  only  slightly  affected  by  the  reagent 
at  225°.  ‘  H.  Wren. 

Halogenated  proteins.  VII.  ChlorofiJbrin. 
A.  J.  J.  Vandevklde  (Rec.  trav.  chirn.,  1927,  46, 
133 — 136). — The  action  of  a  saturated  solution  of 
chlorine  in  carbon  tetrachloride  on  fibrin  yields 
chlorofibrin-A  (N,  10-5;  Cl,  18*1%)  (cf.  this  vol., 
65),  the  constitution  of  which  probably  resembles 
that  of  bromofibrin  (A.,  1925,  i,  707),  since  the  ratio 
of  the  percentages  of  halogen  in  each  is  the  same. 
Cold  or  hot  (61°)  water  dissolves  most  of  this  ehloro- 
fibrin  in  1  day,  and  the  insoluble  residue  (insufficient 
amount  obtained  for  analysis)  is  scarcely  acted  on 
in  15  days.  This  hydrolysis  is  due  to  the  conversion 
of  about  90%  of  the  chlorine  into  an  ionised  con¬ 
dition,  the  strong  acid  converting  the  fibrin  into 
soluble  products.  Chlorofibrin-A  is  not  decomposed 
by  ether,  but  when  left  in  contact  for  1  day  with 
G*5iV -potassium  hydroxide  it  dissolves,  and  acetic 
acid  precipitates  chloro fibrin- Ac  in  small  quantity 
(N,  12-2;  Cl,  10*5%).  The  filtrate  contains  ionised 
chlorine  to  the  extent  of  83*2%  of  the  total  original 
chlorine,  together  with  a  little  un-ionised  chlorine. 
Alcohol  converts  chlorofibrin-A  into  chlorofibrin- Ad 
(N,  11-4;  Cl,  16*6%),  and  the  filtrate  contains  ionised 
chlorine  to  the  extent  of  60*4%  of  the  total  original 
chlorine,  but  no  un-ionised  chlorine. 

J.  M.  Gulland. 

Unsaturated  dipeptide-anhydrides,  and  de¬ 
hydration  of  amino-acid  derivatives.  M.  Berg- 

mann  (Z.  physiol.  Chem.,  1927,  165,  167— 169).— A 

question  of  priority.  C.  R.  Harington. 

Tetrapeptide  from  gliadin.  R.  Nakasjhma  (J. 

Biochem.  [Japan],  1926,  6,  55 — 60). — A  substance, 
m.  p.  283 — 285°,  obtained  as  colourless  needles  (1  g.) 
in  a  peptic  digestion  of  gliadin  (16  g.)  contains  4*3 
mols.  of  water  to  1  mol.  of  a  tetrapeptide  apparently 
consisting  of  1  mol.  of  tyrosine,  2  mols.  of  glutamine, 
and  1  mol.  of  glutamic  acid.  Of  the  total  nitrogen 
content  of  14*58%,  4*93%  is  ammonia-nitrogen,  and 
9*94%  is  amino-nitrogen.  Chemical  Abstracts. 

Constitution  of  the  proteins.  III.  S.  Gold¬ 
schmidt  (Z.  physiol.  Chem.,  1927,  165,  149—154).— 
Under  no  conditions  could  the  results  of  Brigl  and 
Held  (A.,  1926,  630)  regarding  the  oxidation  of 


carbonyldiglycylglycine  by  hypobromite  be  confirmed, 
and,  if  the  experiment  be  so  conducted  that  pre¬ 
liminary  hydrolysis  of  the  compound  is  excluded,  the 
effect  of  the  hypobromite  is  negligible;  further,  pro¬ 
longed  heating  of  albumin  with  sodium  hydroxide  led 
to  the  liberation  of  traces  only  of  carbon  dioxide.  No 
evidence  could  therefore  be  obtained  of  the  existence 
of  ureide  linkings  in  protein.  C.  R.  Harington, 

Composition  of  peptones.  A.  Blanchetiere 
(Compt.  rend.,  1927,  184,  405 — 407). — Commercial 
peptones  formed  by  peptic  and  tryptic  digestion  of 
proteins  were  fractionated  by  formation  of  carb¬ 
amates,  and  14 — 33%  of  the  total  nitrogen  content  of 
the  peptones  is  considered  to  be  present  as  diketo- 
piperazines.  L.  F.  Hewitt. 

Decomposition,  of  soya-bean  protein.  III. 

Decomposition  with  sodium  hydroxide.  IV. 

M.  Masbhno  (J.  Soc.  Chem.  Ind.  Japan,  1926,  29, 
248 — -251,  252 — 254). — III.  Soya-bean  protein  ob¬ 
tained  from  four  different  sources  was  decomposed 
by  treating  with  19*65%  sodium  hydroxide  at  100° 
for  0*5 — 12  hrs.  and  tho  amounts  of  ammoniacal  and 
amino-nitrogen  liberated  were  determined.  The 
amount  of  ammonia  liberated  increases  during  the 
first  4  hrs.,  but  then  remains  almost  constant.  Am¬ 
moniacal  nitrogen  (4 — 12  hrs.)  is  16*5,  18*6,  19*5,  and 
17%  in  the  four  cases,  respectively,  of  the  total 
nitrogen.  The  rate  of  decomposition  of  the  protein 
is  nearly  the  same  for  the  four  samples.  Amino- 
nitrogen  (12  hrs.)  is  65*6,  68,  68*6,  and  67*6%  in  tie 
four  cases,  respectively,  of  the  total  nitrogen. 

IV,  A  discussion  of  the  above  and  previous  work 
(A.,  1926,  1048).  The  violet  colour  of  the  biuret 
reaction  for  soya-bean  protein  is  apparently  related 
to  ammonia  in  protein.  When  all  the  ammonia  is 
evolved,  no  violet  colour  is  observed.  The  free 
carboxyl  group  in  the  protein  molecule  may  be 
present  in  combination  with  an  amino-group.  The 
rate  of  decomposition  of  soya-bean  protein  is  little 
affected  by  pre-treatment  with  superheated  steam. 
Oil-extracted  soya-bean  cake  is  therefore  used  for 
producing  amino-acids.  K.  Kashima. 

Determination  of  nitrite  formed  by  replace¬ 
ment  of  nitro-groups  in  presence  of  highly- 
coloured  reaction  products.  R.  H.  Clark  and 

N.  M.  Carter  (Trans.  Roy.  Soc.  Canada,  1926,  [in], 
20,  III,  429 — 438). — An  attempt  has  been  made  to 
find  a  method  of  determining  the  amount  of  nitrite 
formed  when  nitro-groups  in  organic  compounds 
are  replaced  by  hydroxyl  or  ethoxyl  groups.  Reduc¬ 
tion  to  nitric  oxide  with  mercury  and  sulphuric  acid 
or  to  ammonia  always  gave  very  low  results.  Direct 
titration  of  the  excess  of  alkali,  either  conductometric¬ 
ally  or  using  an  indicator,  gave  an  indefinite  end- 
point.  Precipitation  with  “  nitron  ”  was  satis¬ 
factory  only  in  a  few  cases.  Titration  of  the  iodine 
liberated  when  the  nitrite  was  mixed  with  potassium 
iodide  and  hydrochloric  acid,  according  to  the 
equation  2NoN02  +  2KI  +  4HC1  =  2NaCl  +  2KC1  + 
2H20~j-2N0  -f-  I2,  was  quite  inaccurate.  Finally,  by 
measuring  the  volume  of  nitric  oxide  formed  in  this 
reaction,  fairly  satisfactory  results  (94%  and  upwards 
of  the  theoretical  values)  were  obtained. 

R.  Cuthill. 
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Determination  of  formic  acid.  F.  Oberhabser 
and  W.  Hensinger  (Z,  anorg.  Chem.,  1927,  160, 
366 — 372). — Formic  acid  may  be  determined  bromo- 
metrieally  by  treating  the  solution  with  sodium 
acetate  or  sodium  hydrogen  carbonate  in  excess, 
then  with  a  standard  solution  of  bromine  in  N -potass¬ 
ium  bromide  until  a  permanent  yellow  colour  remains, 
adding  a  known  excess  of  arsenious  acid  to  discharge 
this  colour,  acidifying  with  hydrochloric  acid,  and 
titrating  the  excess  of  arsenious  acid  with  the  bromine 
solution,  using  indigo-carmine-styphnic  acid  as 
indicator.  In  absence  of  sodium  acetate,  the  hydro- 
bromic  acid  formed  exerts  a  marked  retarding  effect 
on  the  reaction  between  bromine  and  formic  acid, 
even  in  direct  sunlight.  Mineral  acids  also  have  a 
retarding  influence  on  the  reduction  of  mercuric 
chloride  to  mercurous  chloride  by  formic  acid,  but 
this  may  be  overcome  as  follows  :  The  formic  acid 
solution  is  treated  with  at  least  a  50%  excess  of 
mercuric  chloride  and  sufficient  to  give  a  0-5% 
solution  of  the  mercury  salt,  followed  by  sodium  hydr¬ 
oxide  solution  drop  by  drop  until  a  faint  opalescence 
persists;  10  c.c.  of  saturated  sodium  acetate  solution 
are  added  and  the  mixture  is  boiled  for  2  hrs.  in  a 
water-bath.  The  precipitated  mercurous  chloride  is 
collected,  washed,  and  dissolved  in  an  excess  of 
standard  bromine  solution,  the  excess  being  deter¬ 
mined  as  described  above.  A.  R.  Powell. 

Micro-determination  of  methoxyl.  A.  Fried¬ 
rich  (Z.  physiol.  Chem.,  1927,  163,  141—148).— 
A  3%  thiosulphate  solution  is  found  preferable  to  the 


red  phosphorus  suspension,  and  may  contain  cadmium 
sulphate  for  the  simultaneous  absorption  of  hydrogen 
sulphide.  The  low  results  are  due  to  incomplete 
reaction  between  alkyl  iodide  and  silver  nitrate,  and 
it  is  recommended  that  for  micro-determinations  a 
constant  volume  (2  c.c.)  of  alcoholic  silver  nitrate 
be  used  and  0-12  mg.  be  added  to  the  weight  of  silver 
iodide.  Results  within  0T%  of  the  theoretical  are 
then  obtained.  Complete  dissolution  of  the  substance 
is  advisable.  C.  Hollins. 

Phenol  tests.  II.  Nitrous  acid  tests.  H.  D. 
Gibbs  (J.  Biol.  Chem.,  1927,  71,  445 — 459). — The 
colour  produced  by  the  action  of  nitrous  acid  on 
phenol  is  due  to  the  secondary  condensation  of  the 
p-nitrosophenol,  which  is  the  primary  product  of  the 
reaction;  the  colour  development  is  greatly  acceler¬ 
ated  by  the  presence  of  mercury  salts  ( e.g .,  with 
Millon’s  reagent).  The  optimum  reaction  for  the 
colour  development  is  pa  4 — 5.  Whilst  para-sub¬ 
stituted  phenols  give  similar  colour  reactions,  a  some¬ 
what  longer  time  and  higher  temperature  are  required 
for  the  colour  development.  The  dissociation  value, 
pka,  for  p-nitrosophenol,  determined  spectrophoto- 
metrically,  is  6-4.  C.  R.  Harington. 

Determination  of  uric  acid.  A.  Botvin. — See 
this  vol.,  488. 

Determination  of  sulphur  in  proteins.  L.  C. 
Maxwell,  F.  Bischoff,  and  N.  R.  Blather-wick.— 
See  this  vol.,  486. 


Biochemistry. 


Gasometric  determination  of  small  amounts 
of  carbon  monoxide  in  blood  and  determination 
of  blood  volume.  D.  D.  Van  Slyke  and  F.  S. 
Robscheit-Robbins  (J.  Biol.  Chem.,  1927,  72, 
39 — 50). — The  method  of  Harington  and  Van  Slyke 
(A.,  1924,  ii,  872)  has  been  adapted  to  the  determin¬ 
ation  of  small  amounts  of  carbon  monoxide  in  blood ; 
by  the  use  of  this  technique,  the  determination  of 
blood  volume  by  the  carbon  monoxide  method  may 
he  carried  out  after  saturation  of  only  5 — 10%  of 
the  total  haemoglobin  with  carbon  monoxide.  Experi¬ 
ments  on  dogs,  in  which  the  carbon  monoxide  was 
introduced  by  intravenous  injection  of  a  small 
amount  of  blood  saturated  with  the  gas,  indicate 
that  the  blood  volume  may  be  determined  by  this 
method  with  an  error  of  5%.  C.  R.  Harington. 

Physical  chemistry  of  proteins.  VI.  Activity 
coefficients  of  the  ions  in  certain  oxyhsemoglobin 
solutions.  E.  J.  Cohn  and  A.  M.  Prentiss  (J.  Gen. 
Physiol.,  1927,  8,  619— 639).— The  effect  of  a  neutral 
salt  such  as  magnesium  sulphate  on  the  solubility 
of  oxyhaamoglobin  is  shown  to  be  similar  to  its  effect 
on  a  sparingly  soluble  salt  (cf .  Bronsted  and  Petersen, 
A.,  1922,  ii,  199),  and  hence  the  effect  is  presumably 
due  to  the  change  in  the  activity  of  the  oxyhaemo- 
globin  caused  by  the  presence  of  the  neutral  salt.  It 
is  shown  that  the  solubility  of  oxyhaunoglobin  in 
phosphate  solutions  is  given  by  log  S/S0— 2\/^/(l  + 


I-5y'(i),  where  S  is  the  solubility  when  the  ionic 
strength  is  u  and  <S'0  is  the  solubility  in  absence  of 
salt  (calculated  to  be  12-2,  11*2,  and  13T  g.  per  litre 
at  pa  6-4,  6-6,  and  6-8,  respectively). 

W.  O.  Ker&iack. 

Blood  bilirubin.  G.  Forster  and  B.  Forstner 
(Magyar  Orvosi  Arch.,  1926,  27,  455 — 465). — There 
is  an  individual,  physiological  variation  in  the  bili¬ 
rubin  content  of  human  blood  of  0-2 — 1-0%.  Bilirubin 
in  the  serum  is  oxidised  in  diffused  light,  hence  the 
determination  should  be  made  soon  after  withdrawing 
the  sample.  Chemical  Abstracts. 

Relationship  between  chemical  composition  of 
blood  and  lymph  in  the  dog.  R.  M.  Arnold  and 
L.  B.  Mendel  (J.  Biol.  Chem.,  1927,  72,  189 — 211). — 
In  the  normal  dog,  the  protein  content  of  the  lymph 
is  considerably  lower  than  that  of  the  blood-serum, 
but  the  diffusible  constituents  of  the  two  fluids  are 
closely  similar  in  amount;  changes  induced  in  the 
composition  of  the  blood-serum,  by  abnormal  physio¬ 
logical  conditions,  are  immediately  reflected  by 
parallel  changes  in  the  lymph ;  there  must  therefore 
exist  free  interchange  of  diffusible  constituents 
between  the  twro  fluids.  C.  R.  Harington. 

Characterisation  and  determination  of  oxalate 
in  the  blood  and  in  the  cerebrospinal  fluid. 
C.  O.  Guillaumin  (Bull.  Soc.  Chim.  biol.,  1927,  9, 
247 — 262). — Methods  previously  described  for  the 
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determination  of  oxalate  in  the  blood  and  in  the  cere¬ 
brospinal  fluid  are  shown  to  contain  sources  of  error, 
and  a  modified  method  is  described.  The  concentr¬ 
ation  of  oxalato  in  the  serum  and  cerebrospinal  fluid 
of  normal  individuals  is  less  than  2  mg.  per  litre, 
whilst  in  pathological  cases  the  blood  oxalate  never 
exceeds  40  mg.  per  litre.  It  is  doubtful  whether  the 
crystals  described  by  Rodillon  (Bull.  Sci.  Pharmacol., 
1920,  249)  in  the  cerebrospinal  fluid  really  consist 
of  calcium  oxalate.  W.  0.  Kerhack. 

Action  of  blood  on  sulphides.  W.  Denis  and  L. 
Reed  (J.  Biol.  Chem,,  1927,  72,  385— 394).— Intra¬ 
venous  or  parenteral  injection  of  sodium  sulphide  is 

followed,  in  dogs,  by  a  rise  in  the  inorganic  sulphate 
content  of  the  blood,  which  is  particularly  marked  in 
absence  of  renal  function,  but  by  no  change  in  the 
neutral  sulphur.  Hydrogen  sulphide  is  therefore 
presumably  detoxicated  in  the  animal  organism  by 
oxidation  to  sulphuric  acid.  0.  R.  Harington. 

Determination  of  carbamide  in  blood.  H. 
Ciiabanier,  M.  Lebert,  and  R.  Wahl  (Bull.  Soc. 
Chim.  biol.,  1927,  9,  277— 279).— The  authors  have 
been  unable  to  confirm  the  findings  of  Pagel  (A., 
1924,  ii,  575)  and  Pechon  (A.,  1926,  763)  to  the  effect 
that  the  concentrations  of  carbamide  may  be  markedly 
different  in  consecutive  samples  of  blood  drawn  from 
the  same  individual.  W.  0.  Kermack. 

Adrenaline  content  of  blood.  H.  Schlossmann 
(Arch.  exp.  Path.  Pharm.,  1927,  121,  160 — 203). — 
The  hydrodynamic  resistance  of  the  vessels  of  the 
isolated  dog’s  car,  perfused  at  a  constant  pressure  of 
20 — 30  cm.  of  water,  is  used  as  a  very  sensitive 
measure  of  the  adrenaline  content  of  the  perfusing 
liquid.  Results  are  given  for  the  adrenaline  content 
of  arterial  blood  in  the  normal  state  and  after  excit¬ 
ation  of  the  suprarenal  in  various  ways.  Asphyxia 
and  injection  of  nicotine  produce  an  adrenaline  con¬ 
centration  as  high  as  1  part  in  50  X 106  parts. 

E.  A.  Lent. 

Effect  of  neutral  salts  on  the  acid  charge  of 
certain  substances.  L.  Ambard,  E.  Schmid,  and 
M.  Arnovlyevitch  (Bull.  Soc.  Chim.  biol.,  1927,  9, 
236 — 246). — A  theoretical  discussion  of  the  effects 
of  neutral  salts  on  the  alkaline  reserve  in  the  blood, 
the  rate  of  hydrolysis  of  sucrose  by  acid,  the  precipit¬ 
ation  of  protein,  the  colour  assumed  by  an  indicator 
in  solution,  the  activity  of  enzymes,  and  on  the  rate 
of  lung-ventilation  leads  to  the  conclusion  that  all 
these  effects  can  be  traced  to  the  same  cause,  viz., 
an  increased  appropriation  of  acid  by  substances 
in  solution  after  tho  addition  of  neutral  salts. 

W.  O.  Kermack. 

Gas  and  electrolyte  equilibria  in  the  blood. 
DC.  Distribution  of  electrolytes  between  trans¬ 
udates  and  serum.  A.  B.  Hastings,  H.  A.  Sal- 
vesen,  J.  Sendroy,  and  D.  D.  Van  Slyke  (J.  Gen. 
Physiol.,  1927,  8,  701 — 711). — The  electrolyte  con¬ 
tent  of  serum  transudates  differs  from  that  of  tho 
serum  itself  in  a  manner  explicable  on  the  assumption 
of  the  existence  of  the  Dorman  membrane  equilibrium 
between  the  two  fluids.  When  serum  and  salt 
solutions  approximating  to  oedema  fluid  in  composition 
are  equilibrated  across  a  collodion  membrane,  the 


distribution  of  electrolytes  becomes  similar  to  that 
between  sorum  and  oedema  fluid  in  vivo. 

W.  0.  Kermack. 

Blood-sugar  of  cod,  sculpin,  and  pollock  during 
asphyxia.  M.  L.  Menten  (J.  Biol.  Chem.,  1927, 
72,  249 — 253). — The  normal  fasting  blood-sugar 
concentration  of  the  above  fish  was  from  0-014  to 
0-04%  ;  both  under  normal  and  asphyxial  conditions, 
however,  this  value  was  greatly  influenced  by  the 
previous  feeding.  C.  R.  Harington. 

Micro-determination  of  sugar  and  reducing 
substances  in  blood.  V.  Lara  (Bull.  Soc.  Chim. 
biol.,  1927,  9,  310 — 323). — Treatment  of  blood  or 
plasma  with  mercuric  acetate  in  presence  of  sodium 
hydrogen  carbonate  precipitates,  not  only  proteins, 
but  also  all  nitrogenous  components.  The  reducing 
power  may  then  be  determined  by  any  of  the  ordinary 
micro-methods.  The  reducing  power  after  ferment¬ 
ation  is  independent  of  the  method  used  and  varies 
from  3  to  6  mg.  (as  dextrose)  per  litre. 

W.  O.  Kermack. 

Determination  of  small  quantities  of  sugar. 
Application  to  blood  and  to  other  body-fluids. 
A.  Baudouen  and  J.  Lewin  (Bull.  Soc.  Chim.  biol., 
1927,  9,  280 — 309). — To  15  c.c.  of  the  neutral  solu¬ 
tion  to  be  examined  1  c.c.  of  a  solution  containing 
3-60  g.  of  mercuric  iodide  and  12  g.  of  sodium  iodide 
per  100  c.c.  and  1  c.c.  of  iV-sodium  hydroxide  solution 
are  added.  The  mixture  is  heated  for  3  min.  on  the 
boiling  water-bath  and  then  cooled,  and  there  is  then 
added  1  c.c.  of  a  solution  containing  1-783  g.  of  potass¬ 
ium  iodate  dissolved  in  sufficient  5%  sulphuric  acid 
to  make  the  volume  to  1  litre.  The  iodine  liberated 
converts  the  mercury  formed  during  the  heating  into 
mercuric  iodide,  and  the  excess  of  iodine  is  then 
titrated  with  sodium  thiosulphate. 

W.  0.  Kermack. 

Blood-sugar.  Fractionation  of  the  reducing 
substances  in  blood-filtrates.  B.  Sjollema  (Bio- 
chem.  Z.,  1927,  182,  453— 459).— Blood-filtrates 
obtained  by  the  method  of  Folin  and  Wu  contain, 
besides  dextrose,  an  amount  of  reducing  substance 
much  greater  than  the  content  of  reducing  non¬ 
sugar  substances  such  as  uric  acid.  A  method  is 
described  for  the  determination  of  dextrose  in  presence- 
of  very  small  amounts  of  disaccharides  (lactose, 
maltose).  When  such  sugar  solutions  arc  shaken 
with  animal  charcoal  and  a  little  acetic  acid  is  added, 
dextrose  remains  in  solution,  whereas  the  disaccharide 
is  almost  completely  adsorbed.  If,  in  place  of  acetic 
acid,  the  solution  is  shaken  with  ether,  the  disaeeharide 
remains  in  solution.  P.  W.  Clutterbuck. 

Analytical  method  of  establishing  the  “nitro¬ 
gen  formula  ”  for  blood-serum.  M.  Laudat 
(Bull.  Soc.  Chim.  biol.,  1927,  9,  137 — 148). — Detailed 
methods  are  described  for  establishing  the  “  nitrogen 
formula  ”  (cf.  Widal  and  Laudat,  Compt.  rend.  Soc. 
Biol.,  1926,  95,  1233),  the  determinations  including- 
those  for  total  non-protein  nitrogen,  carbamide, 
uric  acid,  creatine,  creatinine,  ammonia,  and  amino- 
acids,  and  the  undetermined  nitrogen.  Well-known 
methods,  with  certain  modifications,  are  recom¬ 
mended,  and  this  method  of  analysis  has  proved 
useful  in  studying  the  retention  of  nitrogenous  sub- 
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stances  in  renal  impermeability.  The  amount  of 
serum  required  for  the  complete  analysis  is  not  greater 
than  15  c.c.  A.  Wormall. 

Thiasine  ;  its  structure  and  identification  with 
ergothioneine.  E.  B.  Newton,  S.  R.  Benedict, 
and  H.  D.  Dakin  (J.  Biol.  Chem.,  1927,  72,  367—373). 
— Thiasine  (A.,  1926,  421)  gives  the  Pauly  reaction, 
yields  trimethylamine  on  warming  with  potassium 
hydroxide,  and  reduces  permanganate  in  the  cold; 
the  sulphur  is  readily  removed  by  oxidation  with 
ferric  chloride,  although  it  is  stable  towards  alkali. 
Re-determination  of  the  sulphur  content  indicated 
13-4% ;  the  substance  was  therefore  suspected  to  be 
identical  with  ergothioneine  (cf.  Tanret,  A.,  1909, 
i,  671),  and  the  identity  was  confirmed  by  direct  com¬ 
parison,  and  by  the  identity  of  the  behaviour  of 
the  substance  with  that  described  by  Barger  and 
Ewins  (J.C.S.,  1911,  99,  2336)  for  ergothioneine. 
The  compound  (which  it  is  proposed  to  name  thioneine) 
has  been  isolated  also  from  human  blood  (of.  Eagles 
and  Johnson,  this  vol.,  369).  C.  R.  Harington. 

Non-protein  sulphur  compounds  of  blood.  I. 
Sympectothion.  G.  Hunter  and  B.  A.  Eagles  (J. 
Biol.  Chem.,  1927,  72,  123- — 132). — Modifications  are 
described  in  the  method  of  isolation  of  the  compound 
previously  obtained  by  the  authors  (A.,  1926,  85) 
from  blood ;  this  compound  is  now  shown  to  contain 
sulphur,  and  is  named  sympectothion,  the  formula 
suggested  being  CiaH3206N6S2;  it  has  [a]'g8  +115°, 
the  previously  recorded  value  being  in  error.  The 
possible  relationship  of  the  compound  to  the  thiasine 
of  Benedict  and  others  (A.,  1926,  421)  is  discussed 
(cf.  preceding  abstract).  C.  R.  Harington. 

Non-protein  sulphur  compounds  of  blood.  II. 
Glutathione.  G.  Hunter  and  B.  A.  Eagles  (J. 
Biol.  Chem.,  1927,  72,  133— 146).— A  substance 
apparently  identical  with  glutathione  has  been 
isolated  from  blood-corpuscles  by  a  modification  of 
the  original  method  of  Hopkins  (A.,  1921,  i,  635) ; 
colorimetric  determinations  indicate  the  presence  of 
about  100  mg.  of  this  substance  per  100  c.c.  of  red 
corpuscles.  C.  R.  Harington. 

Measurement  of  hsemolysin.  C.  B.  Coulter 
(J.  Gen.  Physiol.,  1927,  10,  541— 544).— A  method 
is  described  for  the  measurement  of  hsemolysin  con¬ 
centration,  the  principle  of  which  is  to  compare  under 
standard  conditions  the  percentage  of  haemolysis 
produced  by  a  given  amount  of  the  unknown  with 
that  produced  by  varying  amounts  of  a  standard 
hsemolysin  solution.  W.  O.  Kermack. 

Protein  associated  with  hsemolysin  in  rabbit- 
serum  and  -plasma.  C.  B.  Coulter  (J,  Gen. 
Physiol.,  1927,  10,  545— 550).— The  hsemolysin  of 
immune  serum  is  associated  with  the  water-insoluble 
euglobuliii.  Its  activity  is  retarded  by  the  presence 
in  the  solution  of  fibrinogen.  Haemolysis  and  haemag- 
glutinin  appear  to  be  distinct  entities,  since  the 
activity  of  the  former  is  destroyed,  and  that  of  the 
latter  apparently  increased  by  extraction  with  alcohol. 

W.  O.  Kermack. 

Haemolysis  by  the  photo-sensitising  action  of 
hrematoporphyr  in.  R.  Fab  re  and  H.  Simonnet 
(Compt.  rend.,  1927,  184,  707— 709).— Lecithin  freed 


from  cholesterol  by  the  method  previously  described 
(A.,  1926, 1283)  ,  when  irradiated  in  presence  of  haemato- 
porphyrin  by  means  of  a  mercury-vapour  lamp 
for  60  min.,  acquires  haemolytic  powers  towards  the 
red  cells  of  the  dog.  Partial  separation  of  the  haemo- 
lysing  product  has  been  effected  by  alcohol-ether 
fractionation.  R.  Brightman. 

Unsealed  fibres.  A.  T.  King  (Biochem.  J.,  1927, 
21,  434— 436).— A  method  has  been  devised  for  the 
mechanical  removal  of  the  scales  or  outer  layer  of 
wool  fibres  in  such  a  way  as  to  leave  the  cortex  intact. 
It  consists  essentially  in  drawing  the  fibre  across  the 
edge  of  a  suitable  glass  plate,  or  over  a  series  of  such 
plates.  The  effectiveness  of  the  method  is  illustrated 
by  photomicrographs  of  wool  fibres  in  various  stages 
of  scale  removal.  S.  S.  Zilva. 

Distribution  of  unsaturated  fatty  acids  in 
tissues.  II.  Voluntary  muscle  of  the  ox.  W.  R. 
Bloor  (J.  Biol.  Chem.,  1927,  72,  327 — 343). — Figures 
are  given  for  the  distribution  of  lipins  in  various 
voluntary  muscles  and  in  the  heart-muscle  of  the  ox. 
The  content  of  phospholipins,  unsaponifiable  matter, 
and  cholesterol  was  highest  in  the  most  active  muscles ; 
a  similar  relationship  was  not  observed  with  respect 
to  the  glycerides.  Cholesterol  esters  are  often  absent 
from  muscle,  and,  when  present,  are  found  in  small 
amounts  only.  Emphasis  is  laid  on  the  relationship 
of  the  phospholipin  content  to  the  mitochondria 
of  muscle-cells,  and  the  probable  role  of  the  phos¬ 
pholipins  as  constant  constituents  of  protoplasm  is 
discussed.  C.  R.  Harington. 

Ovary.  XII.  Fatty  acids  of  lecithin  from 
corpus  luteum.  M.  C.  Hart  and  E.  W.  Hbyl  (J. 
Biol.  Chem.,  1927,  72,  395 — 402 ;  cf.  this  vol.,  69, 168). 
— The  lecithin-cadmium  chloride  compound  obtained 
from  the  acetone  extract  of  corpus  luteum  yielded, 
on  hydrolysis,  49-4%  of  fatty  acids,  of  which  17% 
was  palmitic,  26%  stearic,  22%  oleic,  26%  linoleio, 
and  7%  arachidonic  acid;  there  was  also  obtained 
2%  of  an  acid,  C20HMO2,  the  presence  of  which  had 
been  previously  observed  in  the  neutral  fat  fraction, 
and  for  which  the  name  ovarenic  acid  is  now  proposed. 
The  above  figures  are  similar  to  those  previously 
obtained  for  the  neutral  fat,  which  supports  the  hypo¬ 
thesis  that  a  function  of  the  corpus  luteum  is  to  main¬ 
tain  a  supply  of  the  labile  phospholipins  which  are 
required  during  pregnancy.  C,  R.  Harington. 

Structure  of  the  histone  of  the  thymus.  III. 
Acid-  and  base-binding  power  after  peptic 
digestion.  K.  Felix  and  A.  Harteneck  (Z.  physiol. 
Chem.,  1927,  165,  103 — 120). — Peptic  digestion  of 
the  histone  of  the  thymus  causes  an  equal  increase 
in  acidic  and  basic  groups  and  an  equal  increase  in 
free  amino-nitrogen  and  in  formaldehyde-titratable 
carboxyl  groups.  The  acidic  groups  liberated  appear 
to  be  entirely  carboxyl  groups ;  the  basic  non-amino- 
groups  set  free  probably  belong  to  the  guanidine 
group  of  arginine ;  this  hypothesis  is  supported  by  the 
low  figure  for  the  increase  in  the  carboxyl  groups 
titratable  in  alcohol  compared  with  the  increase  in 
base-binding  capacity.  No  ammonia  could  be 
detected.  Pepsin,  therefore,  apparently  splits  acid- 
basic  linkings.  After  preliminary  digestion  of  the 
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histone  with  trypsin,  pepsin  caused  no  further  increase 
iii  acid-  or  base-binding  power,  but  the  nitrogen  which 
could  be  methylated  increased  in  amount. 

C.  R.  Harington. 

Crystals  of  Charcot,  Leyden,  Bottcher,  and 
Neumann.  F.  Wrede,  F.  Bolt,  and  E.  Buch  (Z. 
physiol.  Chem.,  1927,  165,  155 — 166). — The  crystals 
described  by  the  above  workers  (Compt.  rend.,  1853, 
3;  Arch.  Anat.  und  Physiol.,  1872,  54,  324;  ibid., 
1865,  32,  525 ;  Arch.  mikr.  Anat.,  1866,  2,  508)  were 
almost  certainly  those  of  spermine  phosphate. 

C.  R.  Harington. 

Glutathione.  G.  Hunter  and  B.  A.  Eagles  (J. 
Biol.  Chem.,  1927  ,  72,  147— 166).— By  a  method 
similar  in  principle  to  that  of  Hopkins  (A.,  1921,  i, 
635),  there  was  isolated  from  yeast  and  from  liver 
a  sulphur-containing  peptide  which  is  regarded  as 
glutathione ;  the  product  from  liver  was  contaminated 
with  cystine,  but  was  otherwise  similar  to  that  from 
yeast  and  from  blood  (cf.  this  vol.,  477).  The 
material  agreed  with  that  of  Hopkins  (loc.  cit.)  and 
with  the  compound  synthesised  by  Stewart  and 
Tunnicliffe  (A.,  1925,  i,  795)  in  its  optical  rotation, 
but  differed  from  it  in  possessing  a  higher  content 
of  nitrogen  and  a  lower  content  of  sulphur.  The 
preparations  contained  total  N  11*5 — 12-0,  amino-N 
7-8 — 7-9,  S  8-85 — 10-27%.  On  hydrolysis,  the  amino- 
nitrogen  was  increased  by  one  half.  The  optical 
rotation  after  reduction  was  [«]D  —4-74° ;  it  is  thought 
that  the  completely  reduced  substance  may  be  dextro¬ 
rotatory.  On  the  basis  of  the  above  results,  the 
authors  deduce  the  presence  of  a  third  amino-acid 
( ?  serine)  in  ester  combination  in  the  glutathione 
molecule;  the  direct  evidence  adduced  by  Hopkins 
(loc.  cit.)  for  the  constitution  of  glutathione  is  ques¬ 
tioned  on  the  ground  of  the  present  authors’  inability 
to  effect  a  sharp  separation  of  glutamic  acid  hydro¬ 
chloride  from  cystine  dihydrochloride  after  hydrolysis 
of  their  products.  C.  R.  Harington. 

Isolation  of  glutathione.  F.  G.  Hopkins  (J. 
Biol.  Chem.,  1927,  72, 185 — 187).— Hunter  and  Eagles 
(cf.  preceding  abstract)  have  omitted  to  discuss  the 
evidence  in  favour  of  the  accepted  constitution  of 
glutathione  which  is  afforded  by  the  synthesis  of 
the  compound  by  Stewart  and  Tunnicliffe  (A.,  1925,  i, 
795) ;  the  sulphur  in  glutathione  is  very  much  more 
labile  than  that  in  cystine ;  loss  of  sulphur  at  some 
stage  in  the  isolation  may  therefore  explain  the  results 
of  Hunter  and  Eagles.  C.  R.  Harington. 

Colorimetric  determination  of  cystine  and 
glutathione.  G.  Hunter  and  B.  A.  Eagles  (J. 
Biol.  Chem.,  1927,  72,  177— 183).— The  method  of 
Folin  and  Looney  (A.,  1922,  ii,  539)  for  the  colori¬ 
metric  determination  of  cystine  has  been  modified 
by  the  substitution  of  sodium  hydroxide  for  sodium 
carbonate  as  the  necessary  alkali ;  the  modified  method 
is  applicable  also  to  the  determination  of  glutathione, 
which  yields  0-464  times  the  depth  of  colour  given  by 
the  same  weight  of  cystine.  C.  R.  Harington. 

Cystine  in  liver.  G.  Hunter  and  B.  A.  Eagles 
(J.  Biol.  Chem.,  1927,  72,  167 — 175). — Preparations 
of  glutathione  obtained  from  liver  showed  a  high 
content  of  sulphur  and  a  high  specific  rotation ; 
this  was  found  to  be  due  to  contamination  with  free 


cystine,  which  must  therefore  occur  as  such  in  the 
liver.  The  possible  relationship  of  this  observation 
to  the  physiological  synthesis  of  taurocholic  acid, 
and  to  the  occurrence  of  cystinuria,  is  discussed. 

C.  R.  Harington. 

Micro-volumetric  determination  of  sulphur  in 
biological  fluids.  B.  Pohorecka-Lelesz  (Bull. 
Soc.  Chim.  biol.,  1927,  9,  263— 276).— Sulphate  is 
precipitated  as  benzidine  sulphate  which  is  titrated 
in  boiling  distilled  water,  in  presence  of  phenol-red, 
with  0-02AT-sodium  hydroxide  solution.  The  method 
may  be  applied  for  the  determination  of  sulphate  in 
body-fluids,  only  0-5  c.c.  of  urine  or  5  c.c.  of  serum 
being  required,  and  also  for  the  determination  of 
total  sulphur  in  such  fluids  if  the  sulphur  is  first 
oxidised  to  sulphate.  W.  O.  Kermack. 

Normal  excretion  of  zinc  in  urine  and  faeces  of 
man.  K.  R.  Drinker,  J.  W.  Fehnel,  and  M. 
Marsh  (J.  Biol.  Chem.,  1927,  72,  375— 383).— The 
average  daily  excretion  of  zinc  by  the  adult  human 
is  0-89  mg.  in  the  urine  and  9-8  mg.  in  the  feces. 
Ingestion  of  a  single  meal  rich  in  zinc  causes  an 
immediate  and  great  increase  in  the  fecal  excretion 
of  zinc,  which  may  persist  for  2 — 3  days ;  the  urinary 
excretion  of  zinc  is  not  perceptibly  affected. 

C.  R.  Harington. 

Micro-determination  of  ammonia  in  urine.  J. 
Weber  and  W.  Krane  (Z.  physiol.  Chem.,  1927, 165, 
45 — 52). — The  ammonia  is  precipitated  with  Nessler’s 
reagent  or  with  sodium  cobaltinitrite  and  alcohol; 
the  ammonia  is  liberated  from  the  precipitate,  in 
the  first  case  with  sodium  hydroxide  and  potassium 
sulphide,  and  in  the  second  case  with  sodium  hydroxide 
alone,  steam-distilled  into  excess  of  standard  acid, 
and  determined  by  titration.  The  method  is  applic¬ 
able  to  quantities  of  ammonia  of  0-5  mg.  and  upwards. 

C.  R.  Harington. 

Determination  of  oxalic  acid  in  urine  by  means 
of  the  rocking-extraction  method  of  Widmark.  C. 
G.  Holmberg  (Biochem.  Z.,  1927, 182,  463—469). — 
Widmark’s  method  (Skand.  Arch.  Physiol.,  1926,  84, 
61)  for  the  determination  of  urinary  benzoic  acid  is 
adapted  to  the  determination  of  oxalic  acid  in  urine. 

P.  W.  Clutterbuck. 

Effect  of  light  on  uroporphyrin.  B.  T.  Squires 
(Biochem.  J.,  1927,  21,  437—440).— Over  the 
range  6-2 — 8-2,  there  is  a  differential  fading  wiiich 
reaches  a  maximum  at  about  pa  7-3.  The  rate  of 
the  general  fading  of  uroporphyrin  solutions  is  greater 
in  the  case  of  those  containing  crude  uroporphyrin 
than  in  those  containing  the  purified  compound. 
The  fading  of  crude  uroporphyrin  is  in  part  associated 
with  the  presence  of  oxygen ;  this  is  not  the  case  with 
pure  uroporphyrin.  As  uroporphyrin  solutions  fade, 
there  is  no  change  in  the  positions  of  the  absorption 
bands,  which  simply  fade  away.  Within  the  above 
range  of  pa,  the  appearance  of  “  Kalilichtreaktion  ” 
band  described  by  Schumm  at  461  yit  could  not  be 
detected.  On  exposure  of  crude  or  purified  uropor¬ 
phyrin  solutions  in  quartz  tubes  to  ultra-violet  light, 
a  general  fading  irrespective  of  pa  is  obtained. 

S.  S.  ZlLVA. 

Iron  in  nutrition.  IV.  Correction  of  nutri¬ 
tional  anaemia  with  ash  of  plants  and  animal 
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tissues  and  with,  soluble  iron  salts.  E.  B.  Hart, 
C.  A.  Elvejhem,  J.  Waddell,  and  R.  C.  Herrin 
(J.  Biol.  Chem.,  1927,  72,  299—320 ;  cf.  A.,  1925,  i, 
1354). — The  nutritional  anaemia  which  occurs  in 
young  rats  on  a  diet  of  whole  milk  and  ferric  oxide 
can  be  cured  by  the  addition  of  the  ash,  or  an  alcoholic 
extract,  of  lettuce  or  cabbage;  spleen  marrow  and 
an  alcoholic  extract  of  maize  were  efficient  supple¬ 
ments,  but  the  ash  of  these  substances  was  not  so. 
Pure  ferrous  sulphate  had  no  effect,  although  a  com¬ 
mercial  sample  of  the  salt  cured  the  anaemia.  The 
supplementing  factor  is  thus  apparently  of  an  inor¬ 
ganic  character,  but  is  not  connected  with  the  solu¬ 
bility  of  the  iron  compounds  administered  (cf .  Mitchell 
and  Schmidt,  A.,  1926,  1269).  C.  R.  Harington. 

Action  of  mineral  waters  on  carbohydrate 
metabolism.  Experiments  [on  diabetics].  0. 
Kauffmann-Cosla,  R.  Zorkendorfer,  and  W. 
Zorkendorfer  (Bull.  Soc.  Chim.  biol.,  1927,  9, 
174 — 202). — 1000 — 1500  G.  per  diem  of  the  natural 
mineral  waters  of  Carlsbad  and  Marienbad,  of  which 
the  principal  constituent  is  sodium  sulphate,  bring 
about  the  recovery  of  mild  and  moderately  severe 
diabetics.  A.  Wormall. 

Oxidative  processes  in  the  living  cell.  A. 
Oparin  (Biochem.  Z.,  1927,  182,  155— 179).— An 
investigation  of  the  aerobic  oxidation  of  glycine 
under  the  influence  of  the  plant  respiratory  chromogen 
chlorogenic  acid,  a  didepside  of  caffeic  and  quinic 
acids  (A.,  1922,  i,  309).  It  is  concluded  that  in  the 
living  cell  the  chromogen  is  oxidised  by  molecular 
oxygen  and  phenoloxydase  to  a  pigment,  and  that 
the  pigment  is  then  reduced  by  oxido-reductase  to 
the  original  chromogen,  the  necessary  hydrogen  being 
derived  from  water,  whilst  the  hydroxyl  remains 
for  the  actual  oxidation.  The  oxidation  and  reduc¬ 
tion  of  the  chromogen  are  normally  in  equilibrium. 
A  high  oxygen  uptake  by  the  living  cell,  following 
chemical  or  mechanical  injury,  leads  to  deep-seated 
oxidation  of  the  respiratory  chromogen,  with  the 
formation  of  an  inactive  pigment,  and  oxidation 
within  the  cell  ceases.  J.  Pryde. 

Metabolism  of  tissues  growing  in  vitro.  I. 
Ammonia  and  urea  production  by  kidney.  B.  E. 
Holmes  and  E.  Watchorn  (Biochem.  J.,  1927, 
21,  325 — 334). — Growing  embryonic  rat  kidney-tissue 

produces  considerable  amounts  of  ammonia  and  urea 
in  contrast  to  “  resting  ”  embryonic  kidney -tissue, 
t'.e.,  living  but  non-proliferating  tissue,  which  produces 
neither  ammonia  nor  urea.  Preliminary  experiments 

with  brain-tissue  indicate  the  probable  existence  of 

urease  in  the  rat  brain.  S.  S.  Zilva. 

Brain  metabolism.  IV.  Carbohydrate  meta¬ 
bolism  of  brain-tissue  of  depancreatised  cats. 
B.  E.  Holmes  and  E.  G.  Holmes  (Biochem.  J.,  1927, 
21,  412 — 418). — The  lactic  acid  values  of  the  brain 
fall  and  rise  with  the  blood-sugar.  Hyperglycsemia 
brought  about  by  the  administration  of  anesthetics 
is  also  accompanied  by  an  increased  brain  lactic 
acid  content.  Similarly,  the  hvperglycaemia  of 
depancreatised  cats  is  responsible  for  a  correspondingly 
higher  value  of  resting  lactic  acid  in  the  brain  of  the 
cat.  The  brain-tissue  of  diabetics,  like  that  of  normal 


animals,  is  capable  of  converting  dextrose  into  lactic 
acid  and  of  removing  lactic  acid  under  aerobic  con¬ 
ditions.  The  lactic  acid  of  the  brain  is  therefore 
formed  from  the  dextrose  supplied  by  the  blood. 

S.  S.  Zilva. 

pu  of  muscles  of  marine  animals.  K.  Furu- 
sawa  and  P.  M.  T.  Kerridge  (J.  Marine  Biol.  Assoc., 
1927,  14,  657 — 659). — The  average  pu  of  the  muscles 
of  various  marine  animals  was  7-06  in  the  resting 
condition  and  6-33  in  rigor;  these  figures  are  in 
close  agreement  with  those  obtained  for  the  muscles 
of  the  frog  and  the  cat.  C.  R.  Harington. 

Post-mortem  changes  in  the  free  sugar, 
glycogen,  phosphates,  and  lactic  acid  in  mam¬ 
malian  muscle.  W.  W.  Simpson  and  J.  J.  R. 
Macleod  (Trans.  Roy.  Soc.  Canada,  1926,  [hi],  20, 
V,  371 — 375). — Experiments  have  been  carried  out 
to  determine  the  total  reducing  substances,  the  free 
sugar,  and  the  glycogen  content  of  extracts  of  the 
liver  and  muscle  of  standard  white  rats,  previously 
starved  for  24  hrs.  The  free  sugar,  which  accounts 
for  a  small  percentage  only  of  the  total  reducing 
value,  is  much  lower  in  the  liver  extracts  of  insulin- 
treated  rats  than  with  the  normals.  Insulin  treat¬ 
ment  causes  little,  if  any,  change  in  the  glycogen 
content  or  total  reducing  value.  With  muscle- 
extract,  on  the  contrary,  there  is  no  reduction  in  free 
sugar  following  insulin.  Changes  taking  place  in 
the  glycogen,  free  sugar,  lactic  acid,  and  soluble 
phosphorus  of  frozen  rabbit  muscle,  after  various  short 
periods  of  thawing,  indicate  that  some  polymerised 
carbohydrate  (perhaps  a  lower  dextrin)  must  be  formed 
from  the  disappearing  glycogen.  A.  Wormall. 

Acid  formation  in  thiocyanate  rigor  in  frog’s 
muscle.  G.  E.  Selter  (Z.  physiol.  Chem.,  1927, 
165,  18 — 27). — In  thiocyanate  rigor  in  frog’s  muscle 
there  is  a  marked  increase  in  lactic  acid  and  no  con¬ 
stant  change  in  the  phosphoric  acid.  The  phenomenon 
is  therefore  probably  due  to  increased  acidity. 

C.  R.  Harington. 

Significance  of  ions  in  muscular  function. 
EX.  Influence  of  different  anions  on  lactic  acid 
formation  and  phosphoric  acid  exchange  in 
minced  muscle.  G.  E.  Selter  (Z.  physiol.  Chem., 
1927, 165, 1 — 17). — The  effects  of  additions  of  various 
sodium  salts  to  minced  muscle  on  the  formation  of 
lactic  acid  and  the  amount  of  free  phosphoric  acid 
vary  greatly  (they  may,  indeed,  he  in  the  reverse 
direction)  according  to  the  concentration  of  salt 
employed.  A  salt  which  increases  the  rate  of  dis¬ 
appearance  of  phosphoric  acid  does  not  necessarily 
diminish  the  formation  of  lactic  acid.  Complete 
inhibition  of  lactic  acid  formation  is  obtained  only 
in  presence  of  those  anions  (fluoride  and  oxalate) 
which  entirely  suppress  the  degradation  of  lactacid- 
ogen.  In  view  of  these  results,  it  is  unsafe  to 
deduce  the  behaviour  of  the  lactic  acid,  under  any 
given  conditions,  from  the  observed  behaviour  of  the 
phosphoric  acid.  C.  R.  Harington. 

Degradation  of  glycogen  in  muscle.  H.  von 
Euler,  R.  Nilsson,  and  B.  Jansson  (Z.  physiol. 
Chem.,  1927,  165,  121— 129).— The  decolorisation  of 
methylene-blue  by  muscle  is  influenced  to  an  equal 
extent  by  sodium  and  potassium  phosphates.  The 


480 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


rate  of  deeolorisation  was  not  definitely  affected  by 
the  state  of  nutrition  of  the  animal ;  the  process  of 
reduction  is  accelerated  to  a  slight  extent  by  addition 
of  small  concentrations  of  glycogen;  it  is  inhibited 
by  high  concentrations  of  glycogen  and  by  all  con¬ 
centrations  of  dextrose ;  in  the  case  of  yeast,  the 
reduction  is  not  accelerated  by  glycogen. 

C.  R.  Harington. 

Carbohydrate  utilisation.  II.  Rate  of  dis¬ 
appearance  of  carbohydrates  from  the  blood. 
J.  G.  Reinhold  and  W.  G.  Karr  (J.  Biol.  Chem., 
1927,  72,  345 — 365). — Oral  administration  to  rabbits 
of  galactose,  maltose,  sucrose,  starch,  lactose,  and 
kevulose  produced  hyperglycemia  of  descending 
orders  of  magnitude ;  in  general,  therefore,  the  magni¬ 
tude  of  the  effect  varies  directly  with  the  rate  of 
absorption  of  the  carbohydrate  and  inversely  with 
its  capacity  to  form  glycogen.  The  hyperglycemia 
was  increased  by  preliminary  starvation,  except  in 
the  case  of  starch,  and  was  diminished  by  preliminary 
feeding  with  gelatin,  except  in  that  of  maltose. 
Simultaneous  administration  of  maltose,  galactose, 
or  lasvuloso  together  with  dextrose  produced  less 
liyperglycaemia  than  dextrose  alone;  this  effect  was 
not  observed  with  starch  or  lactose.  The  typical 
hyperglycemia  produced  by  lactose  or  sucrose  could 
not  be  reproduced  by  administration  of  mixtures  of 
dextrose  and  galactose  or  of  dextrose  and  lsevulose. 

C.  R.  Harington. 

Action  of  glucosone  on  normal  animals  (mice) 
and  its  possible  significance  in  metabolism. 
A.  Hynd  (Proc.  Roy.  Soc.,  1927,  B,  101,  244—261).— 
Glucosone  produces  similar  symptoms  in  mice  to  those 
of  insulin  when  injected  subcutaneously.  The  effect 
is  slightly  modified  by  administration  of  dextrose, 
and  appreciably  by  adrenaline,  pituitrin,  and  aceto- 
acetic  acid  injections.  Glucosone  does  not  produce 
hypoglycsemia. '  The  possibility  of  the  significance  of 
glucosone  in  carbohydrate  metabolism  is  thus  con¬ 
firmed  (cf.  Thannhauser  and  Jenke,  A.,  1926,  317). 

L.  F.  Hewitt. 

Effect  of  glycine  on  the  metabolism  of  isolated 
perfused  muscle.  D.  Rapport  and  L.  N.  Katz 
(Amer.  J.  Physiol.,  1927,  80,  185 — 199). — A  pre¬ 
paration  is  described  for  the  study  of  the  metabolism 
of  the  isolated  hind  limb  of  the  dog  perfused  with 
blood.  The  oxygon  consumption  of  the  resting 
muscles  was  found  to  be  0-0024— 0-0093  c.c.  per  g. 
per  min.  Addition  of  5  g.  of  glycine  to  the  perfusing 
blood  caused  a  notable  increase  in  the  oxygen  con¬ 
sumption  which  might  be  sustained  for  several  hours. 
It  is  concluded  that  the  specific  dynamic  action  of 
glycine  is  a  direct  effect  on  the  cells  of  the  tissues 
stimulated.  It  is  argued  that  the  respiratory 
quotient  in  this  type  of  experiment  is  totally  un¬ 
trustworthy  as  an  index  of  the  metabolism  of  different 
foodstuffs.  R.  K.  Cannan. 

Metabolism  of  women.  III.  Lipin  content 
of  blood  in  relation  to  menstrual  cycle.  R.  Okey 
and  R.  E.  Boyden  (J.  Biol.  Chem.,  1927,  72,  261 — 
281). — -During,  and  immediately  after  menstruation, 
there  was  observed  a  fall  in  the  cholesterol  content  of 
the  blood ;  the  other  lipins  remained  relatively 
unchanged  in  amount.  C.  R.  Harington. 


Influence  of  nutrition  on  synthesis  and  oxid¬ 
ation.  A.  Palladin  and  D.  Ferdmann  (Biochem. 
Z.,  1927,  182,  193 — 203).- — Rabbits  receiving  phenol 
per  os  excrete  more  in  a  combined  form  when  they 
are  fed  on  an  “  acid  ”  diet  than  when  fed  on  a  “  basic  ” 
diet.  Intravenously-injected  phenol  is  recovered  in 
greater  amount  in  “  basic  than  in  “  acid  ’’-fed 
rabbits,  whilst  the  relative  amount  of  combined 
phenol  is  higher  in  the  latter  animals.  It  is  concluded 
that  an  acid  diet  favours  the  oxidation  and  con¬ 
jugation  of  phenol.  J.  Pryde. 

Effect  of  heat  and  oxidation  on  nutritive  value 
of  protein.  H.  Goldblatt  and  A.  R.  Moritz  (J. 
Biol.  Chem.,  1927,  72,  321 — 326). — The  nutritive 
value  of  caseinogen  -was  not  impaired  by  heating  for 
36  hr 8.  in  a  current  of  air  at  110 — 130°. 

C.  R.  Harington. 

Dietary  value  of  potato  protein.  G.  A.  Hart¬ 
well  (Biochem.  J.,  1927,  21,  282 — 288). — Potato 
protein  given  in  a  diet  consisting  mainly  of  mashed 
cooked  potatoes  was  found  insufficient  to  promote 
growth.  Reproduction  took  place,  but  many  of  the 
young  were  born  dead  and  few  could  be  reared.  If 
this  diet  was  given  during  lactation  only,  the  young 
rats  were  undersized  and  the  mothers  lost  weight 
during  lactation.  The  addition  of  bread  to  the 
potato  diet  during  lactation  improved  the  condition 
of  the  young,  but  not  of  the  mother.  The  dietetic 
deficiency  of  the  potato  diet  is  due  to  the  insufficient 
consumption  of  potato  protein  and  not  to  its  quality. 

S.  S.  Zilva. 

Growth  on  diets  rich  in  fat.  H.  Levine  and 
A.  H.  Smith  (J.  Biol.  Chem.,  1927,  72,  223—238).— 
Normal  growth  in  young  rats  was  obtained  on  diets 
in  which  86%  of  the  caloric  requirements  were  supplied 
in  the  form  of  fat  and  the  remainder  as  protein, 
provided  that  adequate  supplies  of  salt  were  main¬ 
tained;  on  such  diets,  the  fat  was  almost  quantit¬ 
atively  absorbed,  and  the  caloric  intake  per  100  g. 
body-weight  was  the  same  as  that  on  an  ordinary 
mixed  diet.  No  abnormalities  were  observed  in  the 
liver  after  maintenance  of  the  diet  rich  in  fats  for 
83  days.  C.  R.  Harington. 

Effect  of  carbon  monoxide  inhalation  on 
metabolism.  F.  M.  Walters  (Amer.  J.  Physiol., 
1927,  80,  140 — 149). — The  body  temperature  and  the 
metabolic  rate  of  the  rat  were  depressed  by  breathing 
carbon  monoxide  to  a  degree  varying  with  the  carbon 
monoxide  saturation  of  the  blood.  There  is  a  relation 
between  the  fall  in  metabolic  rate  and  the  symptoms 
of  poisoning.  R.  K.  Cannan. 

Effect  of  the  administration  of  excessive 
amounts  of  water.  I.  C.  H.  Greene  and  L.  G. 
Rowntree  (Amer.  J.  Physiol.,  1927,  80,  209 — 229). — 
There  are  reported  the  effects  on  the  volume  and  on 
the  concentrations  of  proteins,  electrolytes,  and  non¬ 
electrolytes  of  the  blood  of  the  forced  administration 
of  largo  amounts  of  water  to  the  dog. 

R.  K.  Cannan. 

Excitability  of  nervous  centres  in  terms  of 
their  hydrochloric  acid  content.  L.  Ambard  and 
F.  Schmid  (Compt.  rend.,  1927,  184,  769—771).— 
Excess  of  hydrochloric  acid  above  the  normal  gives 
rise  to  hyper-excitement  symptoms,  from  vasomotor 
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reactions  and  high  blood  pressure  to  convulsions; 
deficiency  of  hydrochloric  acid  produces  the  converse 
symptoms.  The  concentration  relation  Protein  HC1 
i^[K"aCl  x  H2G03]/[HC1  X  NaHC03]=.A  is  proposed 
and  its  biological  applications  are  discussed. 

R.  Brightman. 

Synthetic  production  of  different  flavours. 
E.  Babyscheva  (Pfliiger’s  Arch.,  1926,  215,  103 — 
105) — By  means  of  mixtures  of  four  solutions  of 
saline  (sodium  chloride),  sweet  (sucrose),  acid  (oxalic 
acid),  and  bitter  (quinine  hydrochloride)  substances, 
it  is  claimed  that  the  taste  of  any  substance  may  be 
simulated  by  varying  the  proportions  of  each.  The 
odour  of  many  substances  interferes  with  the  ex¬ 
periments.  L.  P.  Hewitt. 


Action  of  choline  and  histamine  on  the  excre¬ 
tion  of  dyes  from  the  blood.  G.  Farkas  and  H. 
Tangl  (Biochem.  Zv  1927,  182,  406 — 410). — Vaso¬ 
dilator  substances  (choline)  increase,  and  vaso¬ 
constrictor  substances  (histamine)  retard  the  excre¬ 
tion  of  dyes  from  the  blood.  P.  W.  Clutterbuck. 


Potassium,  sodium,  and  calcium  content  of 
blood  after  ingestion  of  calcium  chloride.  J. 
Weber  and  W.  Rrane  (Z.  physiol.  Chem.,  1927, 
163,  134 — 140). — Sub-normal  calcium  content  of 
human  blood  is  very  rapidly  restored  to  normal  by 
food  rich  in  calcium,  and  is  further  increased  by 
doses  of  calcium  chloride.  Increase  in  calcium  con¬ 
tent  is  not  accompanied  by  increased  potassium 
content.  G.  Hollins. 


Effect  of  iodine  on  protein  and  sodium  chloride 
equilibria  in  man.  A.  Slauck  (Arch.  exp.  Path. 
Pharm.,  1927,  121,  250 — 258).— -Subjects  fed  for 
8  days  on  a  daily  diet  of  2-5  litres  of  milk  were  treated 
with  doses  of  sodium  and  potassium  iodides  varying 
from  10  to  18  g.  Determinations  were  made  of  the 
nitrogen  content  of  the  blood  during  a  period  of 
3—48  hrs.  It  was  found  that  the  nitrogen  content 
rose  to  a  maximum  in  3  hrs.  and  became  normal 
24 — 48  hrs.  afterwards ;  slightly  higher  maxima  were 
observed  for  potassium  iodide.  Corresponding 
maxima  were  observed  for  the  iodine  and  sodium 
chloride  content  of  the  blood  3  hrs.  after  the  admini¬ 
stration  of  sodium  or  potassium  iodide  and  for  the 
total  chlorine  and  iodine  content  in  the  urine  excreted 
during  the  24  hrs.  following  the  iodide  treatment. 

E.  A.  Lent. 

Iodine  as  a  biological  element.  IX.  Acceler¬ 
ation  of  the  growth  of  young  rats  by  administr¬ 
ation  of  a  diet  rich  in  iodine  to  the  lactating 

mother.  E.  Maurer  and  S.  Diez  (Biochem.  Z., 
1927,  182,  291 — 300). — Administration  of  a  diet  of 
maize  and  milk  which  had  been  enriched  in  iodine 
to  rats  did  not  affect  the  body-weight  of  the  mother, 
but  the  weight  of  the  young  was  20%  greater  than 
normal  by  the  end  of  the  lactating  period.  In  both 
mother  and  young,  the  dry  substance  content  was 
increased  to  a  greater  extent  than  the  body-weight, 
but  whereas  in  the  mother  loss  of  salts  had  taken  place, 
the  ash  content  of  the  young  had  increased  with  the 
body-weight.  The  changes  of  calcium,  iodine,  and 
phosphorus  content  of  mother  and  young  during  the 
iodine-rich  feeding  are  tabulated  (cf.  A., 
1167).  p.  W.  Clutterbuck. 


Elimination  of  iodine  after  oral  or  intravenous 
administration  of  various  iodine  compounds. 
F.  R.  Greenbaum  and  G.  W.  Raiziss  (J.  Pharm. 
Exp.  Ther.,  1927,  30,  407 — 427). — After  adminis¬ 
tration  of  sodium  iodide  or  potassium  iodide,  90% 
of  the  iodine  is  excreted  by  the  kidneys  within  24  hrs. 
and  the  rest  within  the  next  few  days.  After  admini¬ 
stration  of  calcium  iodide,  most  of  the  iodine  is 
similarly  eliminated  during  the  first  24  hrs.,  but  in 
tills  case  a  considerable  proportion  is  in  the  faeces. 
After  ingestion  of  “  pepto-iodine,”  the  iodine  is 
rapidly  eliminated  by  the  kidneys  in  an  ionised  form, 
but  damage  of  the  kidneys  by  mercuric  chloride  does 
not  lessen  the  elimination,  as  it  does  in  cases  of  sodium 
and  potassium  iodides.  The  iodine  of  organic  com 
pounds  such  as  tetraiodophenolphthalein  or  4- 
iodoguaiacol  is  eliminated  by  the  kidneys  and  by  the 
faeces,  but  not  in  an  ionised  form.  Elimination  of 
iodine  after  administration  of  the  additive  compound 
of  calcium  iodide  and  thiocarbamide  is  very  similar 
to  that  observed  following  administration  of  calcium 
iodide  alone.  W.  O.  Kermack. 

Effect  of  Witte's  peptone  on  blood-sugar. 
M.  L.  Menten  and  H.  M.  Manning  (J.  Biol.  Chem., 
1927,  72, 255 — 260). — No  constant  effect  on  the  blood- 
sugar  concentration  of  the  rabbit  was  observed  as  the 
result  of  intravenous  injection  of  Witte’s  peptone. 

C.  R.  Haiungton. 

Proteinogenous  toxicosis.  L.  A.  Tscherkes 
(Biochem.  Z.,  1927,  182,  35 — 49). — White  mice  fed 
exclusively  on  a  protein  diet  develop  toxic  symptoms 
which  are  fatal  and  to  which  the  name  proteinogenous 
toxicosis  is  given.  The  addition  of  fat  or  carbo¬ 
hydrate  to  the  diet  lessens  the  severity  of  the  toxic 
effects  in  a  measure  more  or  less  proportional  to  the 
amount  of  fat  or  carbohydrate  fed.  The  toxic  effects 
are  not  ascribed  to  the  lack  of  vitamins  or  to  starv¬ 
ation.  In  the  case  of  white  rats  and  pigeons,  an 
exclusive  diet  of  caseinogen  is  not  followed  by  the 
toxic  symptoms,  but,  on  the  other  hand,  a  diet  of 
egg-albumin  does  produce  the  effect  in  rats. 

J.  Pryde. 

Influence  of  urethane  narcosis  on  specific 
dynamic  action  of  glycine  and  dextrose  in 
rabbits.  M.  S.  Guttmacher  and  R.  Weiss  (J.  Biol. 
Chem.,  1927,  72,  283 — 297). — The,  normal  specific 
dynamic  action  of  glycine  and  dextrose  (caloric 
equivalents  of  which  produce  effects  of  equal  magni¬ 
tude)  is  observed  in  rabbits  under  urethane  anaesthesia, 
provided  that  the  anaesthesia  be  not  so  deep  as  to 
abolish  nervous  reflexes ;  this  indicates  that  the 
nervous  system  is  probably  concerned  in  the  pheno¬ 
menon  of  specific  dynamic  action  of  foodstuffs. 

C.  R.  Harington. 

Determination  of  small  quantities  of  bismuth 
in  tissue,  excreta,  blood,  and  bone,  J.  A. 
Sultzaberger  (J.  Amer.  Pharm.  Assoc.,  1927,  16, 
218—221)  . — Tissue,  faeces,  or  urine  (10 — 50  g.)  is 
moistened  with  nitric  acid,  warmed  overnight  on  a 
steam -heated  sand-bath,  and  ignited  until  all  carbon 
is  removed.  The  residues  are  boiled  with  hydro¬ 
chloric  acid,  evaporated  to  dryness,  treated  with 
0-5  c.e.  of  hydrochloric  acid  and  5  c.c.  of  water, 
filtered,  diluted  to  about  15  e.e.,  and  compared 
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colorimetrically  with  a  standard  bismuth  nitrate 
solution  containing  0-05  mg.  Bi  per  e.c.  after  the 
addition  of  0-75  c.c.  of  25%  potassium  iodide  solution 
and  0-5  c.c.  of  1%  sodium  hydrogen  sulphite  solu¬ 
tion  to  the  standard  and  unknown  solutions.  In  the 
digestion  of  bone,  the  precipitation  of  the  metal  as 
sulphide  is  necessary,  owing  to  the  excessive  con¬ 
centration  of  salts.  Bleaching  of  the  bismuth 
potassium  iodide  colour  occurred  on  the  addition  of 
sodium  chloride,  but  the  addition  of  hydrochloric  acid 
restored  the  colour  completely.  If  the  ignition  is 
carried  out  in  the  muffle  furnace,  loss  of  bismuth 
occurs.  C.  0.  Harvey. 

Toxicological  determination  of  tin.  P.  Manic ke 
and  H.  Lauth  (Pharm.  Zentr.,  1927,  68,  161 — 163). — 
One  treatment  with  potassium  clilorate  and  hydro¬ 
chloric  acid  docs  not  completely  destroy  organic 
matter;  subsequent  treatment  with  hydrogen  per¬ 
oxide  permits  of  precipitation  of  90%  of  the  tin 
present.  When  only  small  quantities  of  organic 
material  are  present,  destruction  with  sulphuric  acid 
and  subsequent  fusion  with  sodium  hydroxide  and 
nitrate  allow  of  quantitative  precipitation  of  the  tin ; 
if  large  quantities  of  organic  material  are  present,  it 
is  necessary  to  treat  with  sulphuric  acid,  then  with 
peroxide,  and  finally  with  nitric  acid,  heating  each 
time  until  sulphur  trioxide  fumes  are  evolved. 

S.  I.  Levy. 

Nitrates  in  biochemistry  and  toxicology. 
Ivohn-Abrest  and  S.  Kavakibi  (Ann.  Chim.  anal., 
1927,  [ii],  9,  65 — 75). — An  alkaline  extract  of  the 
organic  material  is  treated  with  basic  lead  acetate,  the 
excess  of  lead  removed  from  the  filtrate  with  sodium 
carbonate,  and  the  resulting  solution  neutralised  and 
evaporated  to  dryness.  The  residue  is  treated  with 
sulphuric  acid  in  the  cold,  and,  after  30  min.,  shaken 
with  mercury  in  an  apparatus  so  arranged  that  the 
nitric  oxide  evolved  can  be  collected  in  a  gas  pipette ; 
the  first  measurement  of  the  nitric  oxide  is  confirmed 
by  observation  of  the  reduction  of  volume  on  treat¬ 
ment  with  saturated  ferrous  sulphate.  In  the  case 
of  milk,  preliminary  treatment  with  sodium  meta¬ 
phosphate  and  silver  nitrate  is  substituted  for  that 
with  lead  acetate.  The  error  of  the  method  is  2%. 
No  nitrates  were  found  in  the  common  vegetables  or 
in  fresh  human  viscera ;  cow’s  milk  contained 
0 — 0-08,  and  human  milk  0-145 — 0-19  g.  of  N205 
per  litre;  normal  human  urine  contained  0-036  g. 
of  N205  per  litre.  C.  It.  Harington. 

Effect  of  long-continued  ingestion  of  zinc  oxide 
by  dogs  and  cats.  Excretion  and  storage  of  zinc. 

K.  It.  Drinker,  P.  Iv.  Thompson,  and  M.  Marsh 
(Amer.  J.  Physiol.,  1927,  80,  31 — 64). — The  admini¬ 
stration  of  0-175 — 1  g.  of  zinc  oxide  daily  for  3 — 53 
weeks  was  without  clinical  or  other  evidence  of 
physiological  damage.  Figures  are  given  for  the 
urinary  and  faecal  excretion  of  zinc  and  of  the 
zinc  content  of  the  various  tissues  of  the  experimental 
animals.  The  main  excretory  route  is  the  alimentary 
canal.  Possible  relations  of  the  pancreas,  adrenals, 
and  sex  glands  to  zinc  are  indicated. 

R.  K.  Cannan. 

Effect  of  zinc  on  the  reproduction  and  growth 
oi  the  albino  rat.  Constant  concentration  of 


zinc  in  a  given  species  regardless  of  age.  P.  K. 
Thompson,  M.  Marsii,  and  K.  R.  Drinker  (Amer. 
J.  Physiol.,  1927,  80,  65 — 74). — The  daily  admini- 
stration  of  2 — 38  mg.  of  zinc,  as  oxide  or  as  organic 
salt,  to  the  albino  rat  before,  during,  and  after 
pregnancy  was  without  effect  on  the  health  or  fertility 
of  the  mother  or  on  the  growth  of  the  offspring.  The 
normal  zinc  content  of  albino  rats  was  about  0-039 
mg.  per  g.  of  tissue,  being  independent  of  age. 
Feeding  zinc  leads  to  no  significant  storage  of  the  metal 
by  the  tissues  of  the  rat.  R.  K,  Cannan. 

Changes  in  the  cation  content  of  organs  on 
exposure  to  light  and  at  high  altitudes.  L.  Pin- 
chssen  (Biochem.  Z.,  1927,  182,  359— 365).— The 
potassium,  calcium,  and  magnesium  contents  of  the 
blood,  lungs,  brain,  liver,  and  heart  of  dogs  which 
have  been  irradiated  or  kept  in  the  dark  at  different 
altitudes  are  tabulated  and  show  that  considerable 
displacement  of  the  mineral  content  of  the  organism 
occurs  both  in  bright  light  and  at  high  altitudes. 

P.  W.  Clutterbuck. 

Influencing  biological  reactions  brought  about 
by  light.  L.  Pincussen  (Biochem.  Z.,  1927,  182, 
366 — 376). — Daphnids  in  water  and  potassium  iodide 
solutions  with  and  without  addition  of  certain  dyes, 
c.<7-,  eosin  and  sodium  dichloroanthracenedisulphonate, 
are  observed  in  the  dark,  in  bright  diffused  light,  in 
sunlight,  and  after  irradiation  with  the  quartz  lamp. 
In  the  dark,  there  appears  to  be  no  difference  between 
animals  in  water  and  in  potassium  iodide  solution. 
In  bright  light,  and  still  more  so  in  sunlight  and  during 
irradiation  with  the  lamp,  the  death  rate  is  consider¬ 
ably  increased  by  the  presence  of  iodide,  probably  due 
to  the  setting  free  of  iodine.  This  effect  is  enhanced 
by  the  presence  also  of  the  dyes,  which  have  no  action 
in  themselves,  waves  of  longer  as  well  as  shorter  wave¬ 
length  becoming  able  to  set  iodine  free.  Similar 
experiments  with  tadpoles  in  various  salt  solutions 
show  that  cations  arranged  in  order  of  increasing 
ability  to  kill  the  animals  are  Ca,  Na<Al<Sr<Mg< 
Li<K  and  that  anions  similarly  arranged  are  Cl< 
Br<S04<F,  I.  Irradiation  of  tadpoles  in  phosphate 
solutions  show  that  although  If/ 3  and  if/6  solutions 
are  injurious,  more  dilute  solutions  have  a  protective 
action  against  irradiation.  When  tadpoles  in  phos¬ 
phate  solutions  of  the  same  concentration  but  of 
different  pa  are  irradiated,  animals  in  solutions  of 
jjh<6-8  show  little  injurious  effect,  of  pa  6-8  all 
remain  alive,  and  of  pa  7-15 — 7-65  mostly  die,  the 
death-rate  increasing  with  the  pH. 

P.  W.  Clutterbuck. 

Temperature  and  enzymic  activity.  J .  11- 
Baker  (J.  Marine  Biol.  Assoc.,  1927,  14,  723 — -727). 
— The  amylolytic  activity  of  -  a  fresh  aqueous  ex¬ 
tract  of  the  crystalline  style  of  Peclen  is  at  a 
maximum  at  30°  and  at  higher  temperatures  is 
destroyed  with  increasing  rapidity.  On  keeping  the 
extract  for  1| — 3  hrs.  at  0 — 30°,  the  enzymic  activity 
shows  a  marked  increase.  It  is  suggested  that  the 
latter  may  be  a  surface  effect  due  to  increased  dis¬ 
persion  of  the  protein  particles  on  which  the  enzyme 
is  adsorbed.  C.  R.  Harington. 

Liver  amylase.  G.  S.  Eadie  (Biochem.  J.,  1927, 
21,  314 — 321). — The  optimum  pu  for  liver  amylase 
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is  about  6.  The  previously  accepted  value,  which  is 
about  pB  7,  is  due  to  the  presence  in  the  liver  of  blood 
amylase.  The  effect  of  substrate  concentration  on  the 
activity  of  liver  amylase  is  in  accordance  with  the 
theory  of  Miehaelis  and  Menten  (A.,  1913,  i,  540). 
The  effect  of  sodium  chloride  on  the  activity  of  the 
liver  enzyme  is  similar  to  that  previously  obtained 
with  other  amylases  of  animal  origin.  Langfeldt’s 
claim  that  adrenaline  enhances  the  activity  of  liver 
amylase  is  not  confirmed  (cf.  A.,  1921,  i,  473). 

S.  S.  Zilva. 

Gluco-  and  fructo-invertases.  II.  It.  Kuhn 
and  H.  Munch  (Z.  physiol.  Chem.,  1927,  163,  1 — 72 ; 
cf.  Kuhn,  ibid.,  1925,  150,  220). — From  a  review  of 
earlier  work  and  from  new  determinations  of  the 
velocity  of  sucrose  hydrolysis  in  presence  of  added 
cleavage  products,  it  is  concluded  that  (1)  aglucoside 
or  disaccharide  which  is  unattacked  by  a  *given 
enzyme  also  shows  no  affinity  for  the  enzyme,  (2) 
affinity  of  an  enzyme  for  a  hexose  does  not  necessarily 
involve  affinity  for  the  related  hexosides  or  disac¬ 
charides,  and  (3)  hydrolysis  of  a  disaccharide  by  an 
enzyme  involves  affinity  of  the  enzyme  for  at  least 
one  of  the  component  sugars.  Gluco-derivatives  of 
sucrose  are  attacked  only  by  fructo-invertases,  fructo- 
derivatives  by  gluco-invertases.  The  behaviour  of  1 1 
enzyme  preparations  is  set  out  in  57  tables.  It  is 
shown  that  the  optimum  pH  for  the  inhibitory  effect 
of  ap-dextrosc  depends  on  the  (3-dextrose  only.  For 
glycerol,  the  inhibition  decreases  uniformly  with 
increasing  pn ;  for  a-galactose  increase  in  pn  has  no 
effect  on  the  inhibition.  C.  Hollins. 

Behaviour  of  whole  blood  towards  maltose 
in  vitro.  A.  Hynd  and  M.  G.  Macearlane  (Bio- 
chem.  J.,  1927,  21,  322 — 326). — Using  1  c.c.  of  blood 
and  determining  the  sugar  by  the  Wood-Ost  method, 
maltase  could  not  be  detected  in  the  blood  of  the 
mouse,  rat,  guinea-pig,  rabbit,  kitten,  ox,  or  sheep. 
In  the  case  of  the  blood  of  the  pig,  almost  a  100% 
hydrolysis  of  the  maltose  w'as  recorded.  If  maltose 
counteracts  the  effects  of  insulin  only  after  hydrolysis, 
the  process  cannot  take  place  in  the  blood. 

S.  S.  ZlLVA. 

Relation  of  the  catalase  system  to  oxidation 
processes  in  animal  organs.  L.  Stern  (Biochem. 
%  1927,  182,  139 — 154).— The  author’s  catalase 
system  is  composed  of  catalase,  anti-catalase,  philo- 
catalase,  and  an  activator  of  philo-eatalase.  The 
system  is  developed  only  in  aerobic  organisms,  but 
has  no  direct  relationship  to  the  intensity  of  the 
oxidative  processes  of  the  organism.  It  exists  in 
association  with  oxidases,  but  shows  no  parallelisn 
to  oxidones.  By  the  action  of  oxidases,  hydrogen 
peroxide  is  formed  from  the  interaction  of  active 
hydrogen  and  molecular  oxygen,  whilst  oxidones  form 
water  from  the  interaction  of  active  hydrogen  and 
active  oxygen.  The  function  of  the  catalase  system 
is  the  decomposition  of  hydrogen  peroxide  and  so 
it  participates  in  the  carriage  of  oxygen. 

J.  Pryde. 

effect  of  temperature  on  catalase  reaction. 
»  •  Temperature  correction  in  catalase  deter- 
launations.  S.  Morgulis  and  M.  Beber  (J.  Biol. 

em->  1927,  72,  91 — 98). — The  earlier  observations 


(A.,  1926,  976)  that  the  total  amount  of  hydrogen 
peroxide  which  can  be  decomposed  by  a  given  amount 
of  catalase  is  at  a  maximum  at  2°  are  confirmed. 
Assuming  that  the  enzyme  is  completely  active  at  this 
temperature,  and  designating  the  amount  of  catalase 
required  to  decompose  70%  of  the  hydrogen  peroxide 
as  one  enzyme  unit,  a  curve  has  been  constructed 
showing  the  relationship  of  relative  enzymic  activity 
to  temperature.  The  curve  is  regular  from  0°  to  24°, 
but  at  higher  temperatures  exhibits  a  deviation,  which 
is  ascribed  to  the  increase  of  the  rate  of  enzyme  action 
relative  to  that  of  enzyme  destruction. 

C.  It.  Harington. 

Mechanism  of  autolysis.  VII.  Autolysis  of 
organs.  O.  Steppuhn  and  Y.  Duret-Delage 

(Biochem.  Z.,  1927,  182,  134 — 138). — Autolysis  of 
organs,  especially  of  the  liver  and  kidney,  is  much 
more  marked  in  the  range  of  activity  of  pepsinases 
(pn  3-8)  than  in  alkaline  media  (pa  7-6),  but  the  pan¬ 
creas  also  shoivs  considerable  autolysis  at  the  latter 
reaction.  J.  Pryde. 

Influence  of  the  backward  reaction  in  peptic 
hydrolysis  of  albumin.  C.  A.  Morrell,  H.  Bor- 
sook,  and  H.  Wasteneys  (J.  Gen.  Physiol.,  1927,  8, 
601 — 617).— As  the  synthetic  action  of  pepsin  on  the 
products  of  protein  hydrolysis  is  greater  within 
limits  with  increase  of  temperature,  the  optimum 
temperature  for  protein  hydrolysis  by  pepsin  would 
be  expected  to  decrease  as  the  concentration  of  the 
protein  increases.  The  verification  of  this  by  experi¬ 
ment  confirms  the  view  that  this  synthetic  action 
plays  an  important  part  in  the  dynamics  of  peptic 
hydrolysis.  The  retarding  effects  on  the  activity  of 
pepsin  of  high  concentrations  of  protein  and  of  the 
addition  of  proteoses  and  peptones,  cither  with  the 
pepsin  or  separately,  are  also  in  accord  with  this  view. 
No  destruction  of  pepsin  by  heat  is  demonstrable  at 
pa  1-6  until  a  temperature  of  40°  is  exceeded. 

W.  O.  Kermack, 

Influence  of  thorium-Y  on  laccase.  A.  Mau- 

bkrt  (Compt.  rend.,  1927, 184,  781 — 783). — Measure¬ 
ments  of  the  activity  of  laccase  by  Fleury’s  guaiaco- 
quinone  method  (A.,  1924,  i,  921,  1144)  show  that 
addition  of  1 — 5  y  of  thorium-X  to  a  mixture  of  20  c.c. 
of  1%  aqueous  guaiacol,  50  c.c.  of  water,  and  0-5  c.e. 
of  laccase  preparation  causes  activation  of  the  laccase. 
With  larger  doses,  the  enzyme  becomes  inactive. 

R.  Brightman. 

Influence  of  amino-acids  on  hydrolysis  by 
pancreatic  lipase.  E.  R.  Dawson  (Biochem.  J., 
1927,  21,  398 — 403). — Amino-acids  accelerate  the 

hydrolysis,  in  alkaline  or  neutral  but  not  in  acid 
solutions,  of  ethyl  butyrate  and  olive  oil  by  pancreatic 
lipase.  S.  S.  Zilva. 

Enzyme  action.  XL.  Time  changes  in  ester- 
hydrolysing  enzymes  of  extracts  of  whole  rats 
of  different  ages.  H.  M.  Noyes  and  K.  G.  Falk. 
XLI.  Extracts  of  mice.  K.  G.  Falk  and  H.  M. 
Noyes.  XLII.  Extracts  of  human  uterine 
muscle  and  uterine  fibroids.  H.  M.  Noyes  and 
K.  G.  Falk.  XLIII.  Extracts  of  rabbit  tissues. 
K.  G.  Falk  and  H.  M.  Noyes  (J.  Biol.  Chem.,  1927, 
72,  449—465,  467—473,  475—488,  489—503).— 
XL.  On  preservation  under  sterile  conditions,  for 
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periods  up  to  23  months,  extracts  of  whole  rats  show 
a  gradual  qualitative  change  in  their  capacity  to 
hydrolyse  esters,  in  all  cases  eventually  approxi¬ 
mating  to  the  type  of  action  exhibited  by  extracts  of 
embryo  rats  and  of  a  rat-carcinoma.  The  rate  of 
change  varied  with  the  age  of  the  animal  from  which 
the  extract  was  prepared,  being  greatest  in  the  case 
of  the  youngest  and  the  oldest  rats  and  least  in  that 
of  the  young  adults. 

XLI.  Extracts  of  adult  mice,  on  preservation, 
approximated  in  type  of  ester-hydrolysing  activity 
to  extracts  of  mouse-carcinoma,  whilst  extracts  of 
young  mice  approximated  to  the  different  type  of 

action  of  the  mouse  embryo. 

XLII.  Extracts  of  uterine  fibroids  fall  into  two 
types  with  respect  to  their  ester-hydrolysing  action ; 
those  of  type  I,  similar  in  their  action  to  embryonic 
extracts,  shoived  a  quantitative  decrease  of  activity, 
but  no  change  in  type  on  preservation ;  those  of  type 
II,  and  also  of  uterine  muscle  itself,  showed  less 
decrease  in  total  activity,  but  more  change  in  type. 

XLIII.  Extracts  of  the  liver,  lung,  kidney,  and 
leg-muscle  of  rabbits  show,  on  keeping,  a  change  in 
type  of  ester-hydrolysing  action,  which  becomes 
progressively  more  dissimilar  to  that  which  is  charac¬ 
teristic  of  embryonic  extracts.  C.  11.  Harington. 

Specific  effect  of  salts  in  extraction  of  urease 
from  amcebocytes  of  Limulus.  L.  Loeb  and  0. 
Bodansky  (J.  Biol.  Chem.,  1927,  72,  415 — 431 ; 
cf.  A.,  1926,  434). — Urease  is  extracted  from  the 
amcebocytes  of  Limulus  to  a  very  small  extent  only 
by  distilled  water  or  by  solutions  of  carbamide;  sea¬ 
water,  solutions  of  sodium  and  potassium  chlorides 
isotonic  with  sea-water,  and  the  protein-free  serum 
of  Limulus  are  slightly  more  efficient  than  water  in 
extracting  the  enzyme;  a  somewhat  greater  power  of 
extraction  is  observed  with  magnesium  and  manganese 
chlorides,  and  a  very  much  greater  power  with  the 
chlorides  of  calcium,  strontium,  and  barium,  which, 
in  isotonic  solution,  are  20  to  100  times  as  effective  as 
sodium  chloride.  The  effect  of  these  salts  comes  into 
play  during  the  process  of  extraction,  since  their 
addition  to  a  sodium  chloride  extract  produces  no 
increase  in  activity ;  the  extracts  prepared  with  their 
aid  have  a  greater  power  of  neutralising  alkali,  and 
thus  keep  the  pH  nearer  to  the  neutral  point  during 
the  hydrolysis  of  the  carbamide.  The  optimum 
concentration  for  extraction  of  the  enzyme  is  greater 
in  the  case  of  salts  with  univalent  than  in  that  of  those 
with  bivalent  cations.  No  specific  effect  of  anions 
was  observed.  C.  R.  Harington. 

So-called  selective  fermentation,  A.  Fern- 

bach,  M.  Schoen,  and  M.  Mori  (Compt.  rend.,  1927, 

184,  551 — 553 ;  cf.  this  vol,,  279). — In  continuation 
of  the  earlier  work,  the  authors  find  that  the  difference 
in  the  rate  of  fermentation  of  optically  inactive  sugars, 

due  to  selectivity,  varies,  not  only  in  the  case  of 
different  yeasts,  but  also  with  the  zymins  prepared 
from  these  yeasts  by  the  method  of  Albert,  Buchner, 
and  Rapp  (A.,  1902,  ii,  521).  The  zymin  from  beer 
yeast  reacts  at  first  in  the  same  way  and  at  the  same 
rate  as  the  living  yeast  from  which  it  was  derived,  but 
stops  before  all  the  fermentable  sugar  disappears, 
and  before  the  appearance  of  an  unfermentable 


reducing  sugar.  The  same  effect  is  found  with  the 
zymin  from  Sauterne  yeast.  When,  however, 
Saccharomyces  exiguus  or  Schizosaccharomyces  Pombe 
is  used,  the  living  yeasts  render  an  inactive  solution 
kevorotatory,  whereas  the  corresponding  zymins 
produce  a  dextrorotation.  Similar  results  are 
obtained  with  invert-sugar :  zymin  from  beer-yeast 
increases  the  Isevorotation  by  fermenting  the  dextrose, 
whilst  the  zymins  from  the  other  yeasts  decrease  It  bv 
fermenting  preferentially  the  lajvulose.  It  is  sug¬ 
gested  that  selectivity  depends  on  substances  which 
accompany  zymase,  and  may  be  modified  in  nature 
and  proportion  by  temperature,  concentration  of  the 
sugar,  changes  in  the  medium,  or  treatment  of  the 
yeast  with  acetone  and  ether.  J.  M.  Gullakd. 

Emzymic  transformation  of  acetaldehyde.  H. 
von  Eoter  and  K.  Myrback  (Z.  physiol.  Chem,, 
1927,  165,  28— 44).— The  ability  to  transform 
acetaldehyde  (this  vol.,  175)  is  restored  to  washed 
yeast  by  addition  of  boiled  yeast  extract  or  of  any 
preparation  of  co-zymase,  whether  derived  from  yeast 
or  from  animal  tissues;  moreover,  the  degree  of 
activation  bears  a  quantitative  relationship  to  the 
amount  of  co-zymase  which  is  added ;  the  identity  of 
co-zymase  and  co-mutase  is  therefore  established. 
Co-zymase  would  thus  appear  to  be  involved  in  a 
reaction  of  the  Cannizzaro  type  preceding  the  esteri¬ 
fication  of  hexose  with  phosphoric  acid.  The  bearing 
of  this  on  the  existing  theories  of  alcoholic  fermentation 
is  discussed.  A  pure  sample  of  hexosediphosphato 
was  not  fermented  by  yeast  free  from  co-zymase ;  the 
recent  views  of  Meyerhof  (Naturwiss.,  1926,  1175)  arc 
therefore  questioned,  and  it  is  concluded  that  the 
observed  facts  are  in  better  agreement  with  the 
original  equation  of  Harden.  C.  R.  Harington. 

Co-zymase.  XI.  K.  Myrback  and  R.  Nilsson 
(Z.  physiol.  Chem.,  1927,  165,  140 — 148). — Co¬ 
zymase  was  not  affected  by  trypsin,  erepsin,  taka- 
diastase,  urease,  catalase,  or  phosphatase ;  it  was 
destroyed  to  a  very  small  extent  by  esterase.  It  is 
destroyed  on  keeping  in  contact  with  liver-  or  kidney- 
extracts,  but  Is  stable  towards  strong  oxidising 
agents  such  as  permanganate  and  hydrogen  peroxide ; 
it  is  destroyed  by  bacteria.  C.  R.  Haring  ton. 

Carbon  monoxide  poisoning  in  the  absence 
of  hemoglobin.  P.  F.  Fbankland  (Nature,  1927, 
119,  491). — A  reference  to  the  behaviour  of  Bacillus 
ynjocyaneus,  Finkler’s  spirillum,  and  Koch’s  spirillum 
of  Asiatic  cholera  in  various  gases  (Proc.  Roy.  Soc., 
1886,  45,  292).  A.  A.  Eldridge. 

Bacterial  production  of  gas  containing  sulphur. 
H.  Yaoi  (Japan  Med.  World,  1926,  6,  139—144).— 
The  principal  gaseous  product  of  the  bacterial  de¬ 
composition  of  (-cysteine  is  hydrogen  sulphide; 
traces  of  a  substance  resembling  ethyl  sulphide  are 
formed,  but  mercaptan  is  not  produced  except  in 
presence  of  sugars.  Chemical  Abstracts. 

Decomposition  of  hexosephosphates  by 
Bacillus  coli  communis,  Escherich.  R.  J.  Man¬ 
ning  (Biochem.  J.,  1927,  21,  349— 353).— The  pro¬ 
ducts  of  decomposition  of  the  sodium  salts  of  hexose- 
monophosphoric  and  hexosediphosphoric  acids  by 
B.  coli  communis,  Escherieh,  whether  the  deeom- 
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position  takes  place  in  presence  or  absence  of 
oxygen,  are  carbon  dioxide,  alcohol,  formic,  acetic, 
lactic,  and  succinic  acids.  The  products  of  decom- 
osition  are  therefore  the  same  as  in  the  case  of 
extrose  (cf.  Grey,  A.,  1918,  i,  143,  144;  1920,  i,  699). 
The  more  rapid  the  bubbling  of  oxygen  through  the 
bacterial  digest,  the  greater  was  the  amount  of  sugar 
decomposed  completely  to  carbon  dioxide. 

S.  S.  Ztxva. 

Ammonium  sulphate  precipitation  of  the 
active  principle  of  the  culture  filtrates  of 
C.  Diphtheria}.  A.  F.  Watson  and  E.  Langstaff 
(Biochem.  J.,  1927,  21,  426 — 433). — The  substance 
which  causes  the  specific  in  vitro  flocculation  with 
antitoxin  can  be  salted  completely  out  of  culture 
filtrates  of  0.  diphtheria}  adjusted  to  pn  8-0  by  satur¬ 
ation  with  ammonium  sulphate.  On  the  acid  side  of 
neutrality  the  precipitation  is  not  complete.  The 
presence  of  certain  preservatives  such  as  formaldehyde, 
phenol,  or  toluene  prevents  the  complete  removal  of 
the  active  principle  with  ammonium  sulphate.  Al¬ 
though  in  general  the  chemical  properties  of  the 
precipitates  are  the  same,  the  active  fraction  salted 
out  by  complete  saturation  with  ammonium  sulphate 
is  less  pure  than  the  acid  precipitate  obtained  from  the 
culture  filtrates  at  the  isoelectric  point. 

S.  S.  Zilva. 

Active  principle  of  tuberculin.  E.  R.  Loug 
and  F.  B.  Seibert  (Tubercle,  1926,  8,  111—122). — 
The  protein-containing  solution  which  accompanies 
tuberculin  activity,  on  saturation  with  ammonium 
sulphate,  yields  a  coagulable  and  a  non-coagulable 
protein,  and  proteose.  When  the  protein  is  destroyed 
by  pepsin  with  little  destruction  of  proteose,  activity 
is  destroyed ;  when  the  proteose  alone  is  disintegrated 
by  trypsin,  the  activity  is  unaffected.  No  non¬ 
protein  has  been  found  to  be  associated  with  tuber¬ 
culin  activity.  Activity  appears  to  be  a  function  of 
a  certain  group  of  the  protein  molecule,  but  it  is 
unlikely  that  an  active  group  can  be  eliminated  from 
the  remainder  of  the  protein  molecule. 

Chemical  Abstracts. 

Effect  of  various  hydrogen-ion  concentrations 
on  the  longevity  of  vaccine  virus.  R.  I).  Defries 
and  N.  E.  McKinnon  (Trans.  Roy.  Soc.  Canada, 
1926,  [iii],  20,  V,  359 — 370). — The  virus,  stored  at 
5 — 10°  in  a  phosphate-buffered  solution  or  a  “  uni¬ 
versal  ”  buffer,  is  resistant  to  minor  changes  in  pu, 
but  outside  the  optimum  range  for  storage  ( pa  6 — 8) 
there  is  a  distinct  loss  of  potency.  At  pa  5  and  10 
the  virus  becomes  inert  in  a  few  weeks,  and  at  pK 
values  of  2,  3,  4,  11,  and  12,  destruction  takes  place 
within  a  few  days.  A.  Wobmall. 

Relation  between  chemical  constitution  and 
germicidal  activity  of  monohydric  alcohols  and 
phenols.  F.  W.  Tilley  and  J.  M.  Schaffer  (J. 
Bact.,  1926,  12,  303— 309).— Phenol  coefficients, 
calculated  on  a  g.-mol.  basis,  of  successive  members 
^crease  uniformly  with  an  average  ratio  between 
coefficients  of  3-36,  3-0,  2-7,  and  3-3  for  the  primary, 
secondary,  and  tertiary  alcohols,  and  phenols,  re¬ 
spectively.  Chemical  Abstracts. 

Significance  of  iron,  zinc,  and  copper  for 
micro-organisms  (with  special  reference  to 


Aspergillus  niger).  H.  Bortels  (Biochem.  Z.,  1927, 
182,  301 — 358). — Adsorption  by  blood-charcoal  re¬ 
moves  iron,  zinc,  and  copper  from  culture  media. 
Iron  and  zinc  are  essential  to  the  growth  of  A.  niger , 
zinc  also  inhibiting  fructification,  whilst  copper  is 
indispensable  for  the  formation  of  the  black  pigment 
of  the  conidia.  Copper  also  leads  to  an  increase  in 
the  weight  of  dry  substance.  Iron  and  zinc  arc  also 
necessary  for  the  growth  of  B.  prodigiosus  and  zinc 
for  yeast,  but  copper  does  not  appear  to  be  essential  for 
either.  Prodigiosin  is  produced  by  the  action  of 
iron  on  a  leuco-eompound  formed  by  the  bacillus. 

P.  W.  Clutterbuck. 

Influence  of  some  hormones  on  the  excretion 
of  dyes  from  the  blood.  H.  Tangl  (Biochem.  Z., 
1927,  182,  411—417). — The  injection  of  extracts  of 
thyroid,  thymus,  pituitary,  and  testis  retards  the 

excretion  of  dyes  from  the  blood. 

P.  W.  Clutterbuck. 

Action  of  extracts  of  spleen  on  the  excretion 
of  dyes  from  the  blood.  G.  Farkas  and  H.  Tangl 
(Biochem.  Z.,  1927,  182,  399 — 405). — The  spleen 
brings  about  the  excretion  of  dyes  injected  into  the 
blood,  not  only  by  its  reticulo-endothelial  cells,  but 
probably  also  by  means  of  a  hormone. 

P.  W.  Clutterbuck. 

Influence  of  extracts  of  spleen,  thymus,  and 
thyroid  on  the  growth  of  young  rats.  H.  Tangl 
(Biochem.  Z.,  1927,  182,  418 — 423). — Injection  of 
extracts  of  spleen  and  of  thyroid  exerts  no  influence  on 
the  growth  of  young  rats,  nor  does  it  affect  the  growth- 
assisting  action  of  thymus  extracts. 

P.  W.  Clutterbuck. 

Endocrine  factors  in  oxalic  acid  metabolism. 
G.  Vi  ale  (Rev.  sud-amer.  endocrinol.  immunol. 
quimioterap.,  1926,  9,  967 — 977). — Insulin  injec¬ 
tions  do  not  alter  the  oxalic  acid  content  of  the  blood 
of  rabbits  and  dogs,  but  cause  a  marked  decrease  of 
its  excretion  in  urine.  Adrenaline  injections  and 
pancreatectomy  cause  a  considerable  increase  in 
oxalaturia.  Phloridzin  diabetes  has  scarcely  any 
effect  on  the  excretion  of  oxalic  acid.  It  is  con¬ 
cluded  that  oxalic  acid  is  an  intermediate  product 
of  sugar  metabolism.  Chemical  Abstracts. 

Insulin.  N.  R.  Blatherwick,  F.  Bischoff, 
L.  C.  Maxwell,  J.  Berger,  and  M.  Sahyun  (J.  Biol. 
Chem.,  1927,  72,  57 — 89). — Details  are  given  of  a 
practical  combination  of  various  known  methods  for 
the  extraction  and  purification  of  insulin.  Under  no 
conditions  was  insulin  inactivated  by  hydrogen  sul¬ 
phide.  The  prolonged  action  of  cyanide  causes 
inactivation  of  insulin,  as  does  also  nitrite  in  con¬ 
centrations  above  0-05  N ;  diazobenzenesulphonic 
acid  in  faintly  alkaline  solution,  and  in  amount 
considerably  less  than  is  required  to  combine  with  the 
tyrosine  and  histidine  of  the  insulin  preparation, 
destroys  the  activity.  Iodine  destroys  the  activity, 
but  the  iodine  absorbed  hears  no  relation  to  the  unit 
content  of  the  insulin.  Loss  of  activity  accompanied 
benzoylation,  nor  could  activity  be  recovered  by 
hydrolysis  of  the  product.  The  small  proportion  of 
these  inactivating  agents  required  to  destroy  the 
insulin  indicates  that  the  actual  hormone  is  a  small 
fraction  only  of  the  most  active  preparations.  That 
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portion  of  the  sulphur  of  insulin  preparations  which  is 
labile  to  sodium  hydroxide  can  be  largely  oxidised  by 
dilute  nitrite  without  loss  of  physiological  activity, 
whilst  the  activity  can  be  destroyed  with  iodine 
without  affecting  the  sulphur  labile  to  sodium  car¬ 
bonate;  the  supposed  connexion  between  activity 
and  content  of  alkali-labile  sulphur  (cf.  Abel  and 
Geiling,  A.,  1925,  i,  1218)  must  therefore  be  regarded 
as  fortuitous.  C.  11.  Harington. 

Micro-methods  for  determination  of  labile 
and  total  sulphur  in  proteins.  L.  C.  Maxwell, 
F.  Bischoff,  and  N.  R.  Blatherwick  (J.  Biol.  Chem., 
1927,  72,  51 — 56). — The  protein  is  heated  with  the 
selected  concentration  of  alkali,  the  mixture  acidified, 
and  the  hydrogen  sulphide  passed  into  a  solution  of 
hypobromite;  the  sulphate  thus  formed  is  precipit¬ 
ated  with  barium  chloride  in  presence  of  ammonium 
nitrate  and  determined  nephelometrically.  Total 
sulphur  is  obtained  by  fusing  the  original  material 
with  sodium  carbonate  and  sodium  peroxide,  followed 
by  a  similar  nephelometric  determination. 

C.  R.  Harington. 

Action  of  sugar  in  the  organism.  II.  De¬ 
composition  of  dextrose  by  very  dilute  alkali. 
F.  Fischler. — See  this  vol.,  449. 

Action  of  sugar  in  the  organism.  III.  Action 
of  degradation  products  of  dextrose  on  disturb¬ 
ances  of  carbohydrate  metabolism.  F.  Fischler 
(Z.  physiol.  Chem.,  1927, 165,  68 — 102). — The  clinical 
picture  of  hypoglycsemia  in  rabbits  caused  by  over¬ 
dosage  with  insulin  exhibits  two  main  features,  a 
general  stimulation  of  the  central  nervous  system  and 
a  local  abolition  of  tone  in  the  muscles  which  may 
be  due  to  deficiency  of  dextrose  and  glycogen.  All 
sympfoms  of  insulin  hypoglycsemia  are  relieved  by 
dihydroxyacetone  as  efficiently  as  by  dextrose ; 
methylglyoxal,on  the  other  hand,  exerted  a  toxic  effect 
on  normal  animals,  and  in  hypoglycemic  animals 
increased  very  much  the  severity  of  the  symptoms. 
On  administration  of  a  mixture  of  methylglyoxal  and 
dihydroxyacetone  to  a  hypoglycemic  animal,  the 
restorative  effect  of  the  latter  compound  predominated. 
Lactic  and  pyruvic  acids,  glycerol,  acetone,  acet¬ 
aldehyde,  glycol,  and  glyc ollaldehyde  had  no  marked 
effect  on  the  symptoms  of  hypoglycemia.  It  is 
suggested  that  the  toxic  effects  of  overdosage  with 
insulin  may  be  due  to  increased  formation  of  methyl¬ 
glyoxal  (cf.  Kermack,  Lambic,  and  Slater,  this  vol., 
282).  C.  R.  Harington. 

Calcium  metabolism,  I.  Action  of  the  para¬ 
thyroid  hormone  on  the  calcium  content  of  the 
serum  and  on  the  absorption  and  excretion  of 
calcium,  C.  P.  Stewart  and  G.  H.  Percival 
(Biochem.  J,,  1927,  21,  301 — 313). — Extensive  haemor¬ 
rhage  causes  a  lowering  of  the  serum  calcium  in 
rabbits,  but  not  in  cats.  Rabbits  are  less  susceptible 
to  the  action  of  parathyroid  extract  than  are  cats. 
Parathyroid  extract  raises  the  serum  calcium  of  cats 
when  injected  subcutaneously  and  more  rapidly  when 
injected  intravenously.  The  action  is  prevented  by 
the  simultaneous  injection  of  sodium  hydrogen 
carbonate.  Parathyroid  exerts  its  full  action  on  the 
serum  calcium,  even  after  complete  removal  of  the 
alimentary  canal.  There  is  no  diminution  in  the 


excretion  of  calcium  when  the  hormone  is  admin¬ 
istered  while  the  serum  calcium  is  high.  The  large 
intestine  provides  the  main  excretory  route  for 
calcium.  The  liver,  spleen,  pancreas,  pituitary, 
thyroid,  and  central  nervous  system  seem  to  have 
no  special  function  in  connexion  with  the  effect  of 
parathyroid  on  the  blood  calcium.  The  hormone 
probably  controls  the  distribution  of  calcium  between 
blood  and  tissues  by  regulating  the  proportion  of  the 
total  diffusible  scrum  calcium.  S.  S.  Zilva. 

Iodine  compounds  of  the  thyroid.  T.  Ing- 
valdsen  and  A.  T.  Cameron  (Trans,  ltoy. Soc. Canada, 
1926,  [iii],  20,  V,  297— 306).— Iodothyroglobulin, 
from  beef  thyroids,  shows  all  the  characteristics  of  a 
pseudo-globulin  in  regard  to  solubility  and  precipit¬ 
ation,  and  from  this  substance  an  impure  thyroxin 
preparation  containing  38-5%  of  iodine  has  been 
obtained.  The  specific  test  for  thyroxin,  the  form¬ 
ation  of  an  orange-red  colour  with  nitrous  acid, 
changing  to  red  on  addition  of  ammonia  (Kendall 
and  Osterberg,  A.,  1920,  i,  180),  is  also  given  by  di- 
iodotyrosine.  The  formation  of  the  red  colour,  which 
appears  to  be  specific  for  these  two  substances,  is  of 
equal  intensity  for  molecular  solutions,  and  appears  to 
depend  on  the  presence  of  two  iodine  atoms  attached  to 
the  ring  in  a  definite  position.  After  treatment  which 
should  remove  all  the  thyroxin  from  hydrolysed 
thyroid  tissue,  the  above  colour  reaction  is  still 
markedly  positive,  and  it  is  suggested  that  di-iodotyro- 
sine  may  be  present,  although  this  substance  could 
not  be  isolated.  A.  Wormall. 

Relative  activity  of  thyroid  fractions  and 
derivatives.  A.  T.  Cameron  and  J.  Carmichael 
(Trans.  Roy.  Soc.  Canada,  1926,  [iii],  20,  V,  307— 
319). — The  method  used  for  comparing  the  activities 
of  various  preparations  and  extracts  of  the  thyroid  is 
that  previously  described  {ibid.,  1),  the  method 
involving  calculations  based  on  the  effects  on  growth 
and  on  the  heart,  liver,  and  kidneys  of  young  white 
rats.  The  full  activity  of  the  thyroid  appears  to  reside 
in  the  thyroglobulin,  but  thyroxin  does  not  represent 
the  full  activity  of  the  thyroid  gland.  Aqueous 
extracts  of  the  thyroid  show  slight  activity  only. 
Thyroid  activity  is  not  destroyed  by  the  action  of 
pepsin  or  trypsin,  whilst  after  enzymic  hydrolysis  oi 
thyroglobulin,  a  solution  is  obtained  which  is  dis¬ 
tinctly  active,  but  contains  only  a  trace  of  thyroxin. 
Di-iodotyrosine  has  no  activity  alone,  nor  does  it 
accentuate  the  effect  of  thyroxin  when  both  sub¬ 
stances  are  administered  together.  A.  Wormall. 

Isolation  of  thyroxin,  E.  C.  Kendall  (J.  Biol. 
Chem.,  1927,  72,  213— 221).— The  author  has  been 
unable  successfully  to  apply  the  method  of  Harington 
(A.,  1926,  644)  for  the  isolation  of  thyroxin  from  the 
thyroid  gland;  he  also  finds  the  distribution  of 
thyroxin  among  the  various  fractions  obtained  in  the 
process  of  isolation  to  be  different  from  that  described 
by  the  latter  worker.  It  is  therefore  suggested  that 
the  process  of  isolation  may  have  to  be  varied  accord¬ 
ing  to  the  place  of  origin  of  the  thyroid  glands 
employed.  C.  R.  Harington. 

Some  sterol  colour  reactions  in  their  relation 
to  vitamin-/!.  0.  Rosenheim  (Biochem.  J-,  1927, 
21,  386 — 388). — On  evaporating  to  dryness  a  chloro- 
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form  solution  of  cholesterol  and  benzoyl  peroxide  in 
equimolecular  proportions,  a  chromogenic  substance 
is  obtained  which  gives  with  arsenious  chloride  a 
blue  colour  indistinguishable  in  appearance  from 
that  given  by  cod-liver  oil  with  the  same  reagent. 
When,  however,  this  purified  chromogen  is  added  to 
vegetable  or  animal  oils  which  do  not  by  themselves 
react  with  arsenious  chloride,  it  fails  to  give  the  colour 
reaction.  When  a  neutral  solvent  is  used,  the 
reaction  is  intense.  The  fading  of  the  blue  pigment 
produced  by  arsenious  chloride  with  the  artificial 
product  is  much  slower  than  in  the  case  of  cod-liver 
oil.  There  is  also  a  difference  in  the  absorption 
spectrum  of  the  two  pigments.  The  two  cliromogens 
arc  therefore  not  identical.  S.  S.  Zilva. 

Effect  of  heat  and  oxidation  on  cod-liver  oil 
as  measured  by  colour  tests.  F.  Wokes  and 
S.  G.  Wh-limott  (Biochem.  J.,  1927,  21,  419 — 425). 
— The  course  of  destruction  of  the  chromogenic  sub¬ 
stance  in  cod-liver  oil  by  aeration  was  studied  at  88°, 
08°,  108°,  118°,  and  125°.  The  temperature  coefficient 
for  10°  was  found  to  be  about  1-4— 1-5.  The  results 
were  in  agreement  with  those  obtained  by  various 
workers  on  the  destruction  of  vitamiiwi  in  cod-liver 
oil  as  measured  by  the  biological  tost.  Qualitative 
agreement  was  obtained  by  the  concentrated  sulphuric 
acid,  phosphorus  pentoxide,  arsenic  trichloride,  and 
antimony  trichloride  colour  tests.  The  destruction 
of  vitamin-A  by  aoration  is  probably  due  to  volatile 
organic  peroxides.  S.  S.  Zilva. 

Effect  of  2 : 6-dihydroxyqu.inoline  obtained 
from  the  p-acid  of  crude  oryzanin  on  the  poly¬ 
neuritis  of  pigeons.  Y.  Sahashi  {Sci.  Papers 
Inst.  Phys.  Cliem.  Res.  Tokyo,  1927,  5,  191—198). — 
2 : 6-Dihydroxyquinoline  hydrochloride  prepared  from 
tho  p-acid  of  crude  oryzanin  (cf.  A,,  192G,  846)  has 
a  temporary  curative  effect  on  tho  spastic  symptoms 
of  polyneuritis  in  pigeons,  but  lacks  the  curative 
powers  of  oryzanin.  It  is  concluded  that  cither 
2 ;  6-dihydroxyquinolinc  or  its  tautomeric  form  is  a 
nucleus  of  the  antineuritie  substance  from  rice- 
polishings,  or  that  oryzanin  possesses  a  growth-pro¬ 
moting  component  besides  its  antineuritie  factor. 
A’-Chloro-a-quinolono  appears  to  possess  similar  anti- 
neuritic  powers  to  2  :  G-dihydroxyquinoline,  and  in 
riew  of  the  similar  properties  reported  for  2-liydroxy- 
pyridine  {Williams,  A.,  1916,  i,  G97),  phloroglucinol 
(Iwata,  J.  Agrie.  Chem.  Soc.  Japan,  1926,  2,  466), 
and  quinine,  the  author  concludes  that  the  active 
tydroxyl  croup  of  the  B-aeid  possesses  similar  powers. 

R.  Bricjhtman. 

Precipitation  of  the  antiscorbutic  factor  from 

feraon  juice.  S.  S.  Zilva  {Biochem.  J.,  1927,  21, 
354-355;  cf.  A.,  1924,  i,  588,  901;  1925,  i,  1220).— 
Most  of  the  antiscorbutic  factor  in  decitrated  lemon 
jnice  is  precipitated  by  lead  acetate  within  the  pH 
range  of  5-4-—' 7-2.  An  active  fraction  containing 
®  l-y0’2%  of  dry  matter  is  thus  quickly  and  con- 
T(miently  obtained.  S.  S.  Zilva. 

&Vitamin-C  in  cow’s  milk.  Relation  to  con- 
c  strati  on,  homogenisation,  and  sterilisation. 

Lavialle  (Bull.  Soc.  Cliim.  biol.,  1927,  9,  208 — 
221).— An  investigation  to  determine  the  influence 
01  certain  processes,  particularly  sterilisation,  on  tho 


vitamin-C  in  milk.  Dogs,  initially  in  good  health, 
show  characteristic  signs  of  scurvy  after  7 — 10  months 
if  fed  on  a  diet  deficient  in  vita  min- C,  but  if  concen¬ 
trated  homogenised  and  sterilised  milk  has  been 
added  to  tho  diet,  no  signs  of  scurvy  are  evident 
after  16  months.  The  concentrated  milk  loses  its 
antiscorbutic  properties  when  heated  at  120 — 125° 
for  45  min.  The  use  of  preserved  milks  in  cases  of 
deficiency  diseases,  for  which  these  milks  arc  suitable 
on  account  of  their  richness  and  digestibility,  and  the 
necessity  of  supplementing  them  with  fresh  fruit- 
juices,  are  discussed.  A.  Wormall, 

Antirachitic  substances.  V.  Action  of  ultra¬ 
violet  light  on  ethers  and  esters  of  cholesterol. 
C.  E.  Bills  and  F.  G.  McDonald  (J.  Biol.  Chcm., 
1927,  72,  13 — 19). — No  cholesteryl  ether  acquired 
antirachitic  properties  after  irradiation;  cholesteryl 
acetate,  isobutyrate,  and  benzoate  were  all  activated 
by  ultra-violet  light,  hut  not  the  cinnamate,  in  view 
of  which  it  is  considered  that  the  activation  of  the 
former  esters  is  a  property  of  the  intact  molecule, 
and  is  not  due  to  liberation  and  subsequent  activation 
of  cholesterol  itself.  C.  R.  Haringtox. 

Isolation  of  the  antirachitic  fraction  of  chol¬ 
esterol  irradiated  by  ultra-violet  rays.  1. 1.  Nit- 
zescu,  G.  Poroviciu,  and  J.  Denes-Goetz  {Bull. 
Soc.  Cliim.  biol.,  1927,  9,  126 — 136).— Methods 
involving  successive  recrystallisations  and  precipit¬ 
ation  with  digitonin  have  been  applied  to  concentrate 
the  active  antirachitic  fraction  (vitastcrol)  of  irradiated 
cholesterol.  The  antirachitic  power  of  irradiated 
cholesterol  diminishes  by  successive  recrystallisations, 
but  residues  from  the  mother -liquors  are  about  10 
times  as  potent  as  the  crystalline  products.  Tho 
residues  lose  none  of  their  activity  when  kept  for 
at  least  three  or  four  weeks  in  dark  vessels.  These 
results  are  opposed  to  the  findings  of  Hess,  Wcin- 
stock,  and  Sherman  (A.,  1926,  207).  Fractions  have 
been  isolated  which  were  active  in  quantities  less 
than  Offi  mg.  per  100  g.  of  the  total  diet. 

A.  Wormall. 

Catalytic  action  of  irradiated  cod-liver  oil. 
B.  SchjcmkuS  (Arch.  exp.  Path.  Pliarm.,  1927,  121, 
230 — 237). — The  lipoid  peroxide  content  of  cod-liver 
oil  irradiated  by  sunlight  was  measured  by  the  rapid 
titration  of  the  iodine  liberated  from  potassium  iodide 
with  sodium  thiosulphate ;  concentrations  from 
N  j 250  to  N 1 80  were  obtained.  The  peroxide  catalyses 
the  oxidation  of  iodide  to  free  iodine. 

E.  A.  Lent. 

Parent  substance  of  vitamin-D.  O.  Rosen¬ 
heim  and  T.  A.  Webster  (Biochem.  J.,  1927,  21, 
389 — 397). — Stigmasterol  and  sitosterol  show  absence 
of  absorption  hands  in  the  speetroseopie  test  and 
cannot  be  antirachitically  activated  by  irradiation. 
Purified  cholesterol  behaves  similarly.  Charcoal  and 
potassium  permanganate  in  acetone  solution  remove 
the  provitamin  from  cholesterol.  The  provitamin 
forms  a  digitonide.  Ergosterol  shoivs  the  same 
characteristic  absorption  spectrum  in  the  ultra¬ 
violet  as  unpurified  cholesterol,  the  intensity,  of  the 
absorption,  however,  being  enormously  increased. 
Assuming  it  to  ho  ergosterol,  the  amount  of  the 
impurity  present  in  ordinary  cholesterol  was  judged 
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by  comparative  spectroscopical  examination  to  be 
of  the  order  of  1  : 2000.  Irradiated  crgosterol  in 

daily  doses  of  0-0002  mg.  cures  and  prevents  rickets 
in  rats  on  a  rachitic  diet.  S.  S.  Zilva. 

Search  for  vitamin-1?  in  the  diatom  Xitzschia 
closicrium  {W.  Sm.).  J.  L.  Leigh-Glare  (Bio- 
chcm.  J.,  1027,  21,  368— 372).— The  diatom  grown 
in  glass  and  exposed  to  cither  diffused  daylight  or 
direct  sunlight  forms  a  very  poor  source  of  vitamin-2?. 
It  probably  is  not  therefore  the  ultimate  source  of 
vitamin-2?  in  cod-liver  oil.  S.  S.  Zilva. 

Free  energy  of  nitrogen  fixation  by  living 
forms.  11.  Burk  (J.  Gen.  Physiol.,  1927,  10,  559 — 
573). — From  a  study  of  free  energy  data,  it  is  shown 
that  the  fixation  of  nitrogen  from  the  atmosphere 
by  living  cells  so  as  to  form  nitrate  or  ammonia  is 
accompanied  by  a  liberation  of  free  energy  as  well  as 
by  a  positive  heat  of  reaction.  The  general  bearing 
of  such  results  on  the  process  of  nitrogen  fixation 
by  plants  and  bacteria  is  discussed  in  detail. 

W.  O.  Kerjiack. 

Nitrogenous  material  in  a  ligneous  plant 
during  a  year’s  growth.  R,  Combes  (Compt. 
rend.,  1927,  184,  533 — 535). — The  total  and  relative 
percentages  of  nitrogenous  material  in  the  foliage, 
stem,  and  roots  of  a  2-year-old  beech  for  16  months 
arc  recorded.  J.  M.  Gulland. 

Light  absorption  by  the  leaves  of  plants  and 
by  chlorophyll  solutions.  P.  Lasareff  (Biochem. 
Z.,  1927, 182, 131 — 133).— The  primary  and  secondary 
absorption  maxima  of  a  solution  of  chlorophyll  and 
of  the  green  loaf  show  an  approximate  coincidence. 
Only  1 — 2%  of  the  incident  light  energy  passes 
through  the  green  leaf.  J.  Pryde. 

Presence  of  sodium  in  plants.  G.  Bertrand 
and  J.  Perietzeanu  {Compt.  rend.,  1927, 184,  645 — 
649). — Direct  determinations  of  the  percentage  of 
sodium  by  means  of  the  triple  acetate  of  uranium, 
magnesium,  and  sodium  (Strong,  A.,  1884,  366; 
Blanehctiere,  A.,  1923,  ii,  579)  afford  values  for  the 
fresh  plant  ranging  from  0-0006%  in  the  case  of  milfoil 
to  0-5471%  in  the  stem  and  leaves  of  seaweed.  For 
the  dried  plants,  the  values  found  lie  between  0-0017% 
for  horse-chestnut  (fruit)  and  3-507%  for  seaweed,  and 
for  the  ash  the  sodium  content  lies  between  the 
limits  0-016%  (leaves  of  Japanese  spindle-tree)  and 
16-78%  (seaweed).  Some  of  the  plants  examined  had 
previously  been  reported  free  from  sodium.  Fresh 
leaves  of  the  following  plants  gave  the  values  indic¬ 
ated  ;  lily  0-0008,  pear  0-0014,  mulberry  0-0007, 
horse-chestnut  0-0021,  haricot  0-0012,  iris  0-0017, 
maize  0-0093,  plantain,  0-0464,  tobacco  0-03882%. 

R.  Brigiitman. 

Relation  of  stored  food  to  cambial  activity 
in  the  apple.  E.  L.  Proebstino  (Hilgardia,  1925, 
1,  81 — 106). — The  cessation  of  radial  increase  of 
wood  and  modification  of  the  thickness  of  the  cell 
walls  following  defoliation  of  apple  trees  docs  not 
appear  to  be  associated  with  a  deficiency  of  stored 
food.  Possible  reasons  for  the  cessation  of  growth 
are  suggested.  The  concentration  of  reducing  sugars 


is  much  greater  in  the  bark  than  in  the  wood  of  young 
apple  trees.  Chemical  Abstracts. 

Use  of  the  hydro quinhydr one  electrode  for  />„ 
determination  in  the  fluids  of  the  organism. 
F.  Grossman  (Biochem.  J.,  1927,  21,  267—27*1),— 
Biilinann’s  hydroquinhydrone  electrode  (A.,  1921, 
ii,  372)  yields  pu  values  identical  -with  those  obtained 
with  the  hydrogen  electrode  in  buffer  solutions  with 
pu  less  than  7.  In  more  alkaline  buffer  solutions 
higher  values  which  increase  with  alkalinity  arc 
recorded  with  the  first  electrode.  In  physiological 
fluids  such  as  blood-scrum,  cerebrospinal  fluid,  and 
blood,  consistent  values  are  obtained  with  the  hydro¬ 
quinhydrone  electrode.  These  figures  when  cor¬ 
rected  for  the  alkalinity  of  the  medium  by  a  formula 
introduced  by  the  author  agree  well  with  thoso 
obtained  with  the  hydrogen  electrode.  Tho  quin- 
hydrone,  the  quinoquinhydrone,  and  tho  hydro¬ 
quinhydrone  electrodes  cannot  be  used  for  fluids  with 
pa  greater  than  9.  The  first  two  electrodes  are 
unsuitable  for  scrum  and  blood.  S.  S.  Zilva. 

Determination  of  mineral  matter  in  organic 
materials.  A.  Vila  and  R.  Ancellf,  (Bull.  Soc. 
Chim.  biol.,  1927,  9,  340 — 342), — An  apparatus  is 
described  in  which  organic  material  may  bo  destroyed 
by  means  of  fuming  nitric  acid,  whilst  any  volatile 
products  are  collected  in  a  series  of  absorption  vessels. 

W.  O.  Kermack. 

Determination  of  uric  acid  as  ammonium 
urate.  A.  Boivin  (Bull.  Soc.  Chim.  biol.,  1927,  9, 
149 — 161). — The  various  modifications  of  this  method 
are  investigated,  in  order  to  find  tho  conditions 
which  give  most  accurate  results  for  uric  acid  solu¬ 
tions.  The  ammonium  salt  is  best  precipitated  by 
tho  addition  of  ammonium  chloride  and  ammonia; 
the  precipitate  is  filtered  off  after  24  hrs.,  then 
dissolved  in  sodium  hydroxide,  and  converted  into 
tho  mercuric  salt,  in  which  the  uric  acid-nitrogen  is 
determined  by  Kjcldahl’s  method  after  removal  of 
the  ammonia  present.  The  precipitation  of  tho 
ammonium  salt,  under  tho  conditions  stipulated, 
results  in  a  loss  of  less  than  0-01  g.  of  uric  acid  per 
litre,  if  the  concentration  of  uric  acid  is  greater  than 
0-1  g.  per  litre,  and  if  the  amount  of  other  oxypurines 
is  not  greater  than  tho  amount  of  uric  acid  present. 
The  concentration  of  uric  acid,  for  accurate  work, 
should  he  at  least  0-2  g.  per  litre,  and  therefore  the 
ammonium  urate  methods  arc  not  directly  applicable 
to  blood.  A.  Wormall. 

Micro-determination  of  uric  acid.  Determin¬ 
ation  of  a  few  centigrams  of  uric  acid  per  litre 
in  presence  of  purine  bases.  A.  Boivin  (Bull. 
Soc.  Giim.  biol.,  1927,  9,  162— 173). — Uric  acid  is 
precipitated  as  tho  mercuric  salt,  the  precipitate  is 
dissolved  in  a  small  volume  of  potassium  cyanide 
solution,  and  then  the  ammonium  salt  is  precipitated. 
The  subsequent  treatment  is  similar  to  that  described 
before  (preceding  abstract).  In  the  micro-determin¬ 
ation,  an  addition  to  tho  result  of  3  mg.  per  litre  is 
made,  and  then  the  error  is  of  the  order  of  1  mg.  po 
litre.  A.  Wormall. 
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Present  state  of  atomic  physics.  O.  W. 
Richardson  (Proc.  Physical  Soc.,  1927,  39,  171 — - 
186). 

Light  source  for  exciting  resonance  spectra. 

G.  Cario  and  W.  Loohte-Holtqrevrn  (Z.  Physik, 
1927,  42,  22 — 25). — A  convenient  lamp  for  producing 
intense  sodium  D -light  is  described.  It  consists 
essentially  of  a  direct-current  arc  in  sodium  vapour 
through  which  argon  is  circulated  at  10 — 20  cm.,  and 
consumes  about  40  watts  at  400  volts.  The  lamp  is 
constructed  so  that  a  cylinder  of  sodium  vapour  is 
excited  to  intense  luminosity,  the  light  from  which 
passes  through  a  window  at  right  angles  to  the  axis  of 
the  cylinder.  Great  constancy  of  operation  is  claimed 
for  this  lamp.  R.  W.  Lunt. 

Use  of  the  discharge  in  hydrogen  as  source 
of  continuous  spectrum  in  the  ultra-violet.  M. 
Lambrby  and  D.  Chalonoe  (Compt.  rend.,  1927, 184, 
1057 — 1059). — If  2000 — 3000  volts  are  applied  to  a 
tube  containing  hydrogen  under  2'5  mm.  pressure,  a 
continuous  spectrum  is  obtained  extending  from  the 
red  into  the  Schumann  region.  The  H„  ray  is  visible, 
but  not  the  ~Hp  or  Hv  rays  or  the  secondary  spectrum. 
The  spectrum  is  stable  for  at  least  5  min.,  and  the 
method  is  superior  to  the  use  of  the  positive  crater  of 
the  carbon  arc,  the  incandescence  lamp  with  a  metallic 
filament  and  quartz  window,  and  condensed  sparks, 
under  water,  from  the  points  of  view  of  stability, 
intensity,  and  purity  of  the  spectrum.  J.  Grant. 

Fine  structure  of  the  helium  arc  spectrum. 

■W.  V.  Houston  (Proc.  Nat.  Acad.  Sci,,  1927,  13, 

91 — 94). — Helium  is  shown,  by  interferometric 
methods,  to  give  a  spectrum  of  singlets  and  triplets. 
The  unusual  separation  ratios  of  the  triplets  predicted 
by  Heisenberg  (this  vol.,  5)  arc  confirmed.  Helium 
thus  behaves  as  a  two-electron  system,  in  accordance 
with  spectroscopic  theory,  and  the  helium  spectrum  is 
removed  from  its  anomalous  position. 

W.  E.  Downey. 

First  spark  spectrum  of  lithium.  H.  Schuler 
(Z.  Physik,  1927  ,  42,  487 — 494). — A  continuation  of 
previous  work  (A.,  1925,  ii,  339).  The  fine  structure 
of  the  line  5485  A.  has  been  studied  in  detail  and  the 
results  are  discussed  in  relation  to  theory. 

W.  E.  Downey. 

Spectra  of  boron.  R.  A.  Sawyer  and  F.  R. 
Sbutk  (J.  Opt.  Soc.  Amer.,  1927,  14,  287—303).— 
Eewer  than  twelve  spectral  lines  of  wave-length  longer 
than  1850  A,  have  previously  been  attributed  to 
boron,  although  more  would  be  expected  from  a 
consideration  of  the  series  spectra.  A  new  deter  - 
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mination  of  the  spark  spectra  between  2300  and 

5800  A.  has  been  made  and  more  than  100  new  lines 
due  to  boron  have  been  measured  with  an  accuracy 
of  ±0-1  A. ;  20  of  these  have  been  classified  as  series 
lines  of  B  ii  and  B  m.  C.  J.  Sshthells. 

Second  green  line  of  the  auroral  spectrum. 
(Lord)  Rayleigh  (Nature,  1927,  119,  525). — 
Vegard’s  interpretation  (this  vol.,  285)  may  be  in¬ 
correct,  since  there  is  a  band  in  about  the  same 
position  in  the  negative  band  spectrum  of  gaseous 
nitrogen.  A.  A.  Eldridge. 

Structure  of  the  second  order  spectrum  of 
nitrogen  [N  ii].  F.  Croze  and  J.  Gilles  (Compt. 
rend.,  1927, 184,  1053 — 1055). — The  N  n  spectrum  of 
nitrogen  conforms  to  the  law  of  alternation  of  multi¬ 
plicities,  being  formed  by  combinations  between 
terms  of  odd  multiplicity.  Groups  of  terms  3P3D®F 
exist,  corresponding  with  the  configuration  ( ssp)nd ,  of 
which  ZD  and  3F  combine  to  give  the  multiplet  DF, 
the  corresponding  3P  terms  being  determined  by  the 

combinations  forming  the  multiplets  3»S' . 3P",  3D—3P, 

and  3P—3P.  These  values  are  given  in  full,  and  also 
those  for  the  3P,  3D,  and  3F  levels,  assuming  Fowler’s 
value  of  70,000  for  the  3Pa  level.  Analogously  with 
the  spectrum  0  m,  the  order  of  the  P0,  Pv  and  Pa 
terms  is  inverted  (Mihul,  this  vol.,  389). 

J.  Grant. 

Spectrum  of  ionised  nitrogen  (N  ii).  A. 
Fowler  and  L.  J.  Freeman  (Proc.  Roy.  Soc.,  1927, 
A,  114,  662—689;  cf.  A.,  1925,  ii,  250).— The  spec¬ 
trum  of  ionised  nitrogen  over  the  range  6836 — 830  A. 
has  now  been  examined  by  the  use  of  condensed  dis¬ 
charges  in  vacuum  tubes  containing  gas  at  various 
pressures.  Of  340  lines  recorded  in  this  region,  about 
half  have  now  been  classified,  and  of  the  remaining 
lines,  more  than  100  are  very  faint.  The  spectrum  is 
derived  from  singlet  and  triplet  terms,  the  absolute 
values  of  which  have  been  determined  with  the  aid  of 
a  sequence  of  three  3P'—3P  multiplets.  For  transi¬ 
tions  of  a  single  electron,  the  terms  predicted  by 
theory  have  been  deduced  by  the  application  of 
Hund’s  rules  (A.,  1925,  ii,  912),  supplemented  by  data 
given  by  Laporte  (this  vol.,  82).  The  predictions 
have  greatly  aided  in  the  analysis  of  the  spectrum  by 
indicating,  in  the  first  instance,  the  character  of  the 
deepest  terms,  and  next  by  giving  approximate  values 
of  unidentified  terms,  and  thence  some  idea  of  the 
location  of  multiplets  arising  from  their  combinations 
with  terms  already  known.  There  is  excellent  agree¬ 
ment  between  observation  and  theory.  Of  the  19 
deepest  terms  predicted,  complex  terms  being  counted 
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as  one,  all  but  one  have  been  identified.  The  term 
13P,  recently  identified  by  Bowen  (this  vol,,  285)  from 
a  multiplet  at  671,  is  probably  the  deepest,  its  value 
being  238,850,  corresponding  with  an  ionisation 
potential  of  29-5  volts.  A  few  multiplets  which 
appear  in  the  spectrum  have  been  attributed  to 
simultaneous  transitions  of  two  electrons. 

L.  L.  Bircumsmaw. 

Electronic  configurations  corresponding  with 
the  third  order  emission  spectrum  of  oxygen. 
C.  Mmuii  (Compt.  rend.,  1927,  184,  1055 — 1057 ;  cf. 
this  vol.,  389). — The  values  of  all  the  terms  actually 
known,  and  the  corresponding  electronic  configur¬ 
ations,  are  tabulated  for  the  triplet  and  quintuplet 
systems  of  the  0  m  spectrum,  on  the  basis  of  the  con¬ 
figurations  (ssp)7ip  and  (spp)3p,  respectively.  The 
wave-lengths  of  the  corresponding  rays  are  compared 
with  those  observed  in  practice.  J.  Grant. 

Regularities  in  the  spectra  of  fluorine  and 
chlorine.  T.  L.  de  Bruin  (Proc.  K.  Alcad. 
Wetensch.  Amsterdam,  1927,  30,  20 — 24). — The 
following  constant  wave-number  differences  have  been 
found  in  the  Fi  spectrum:  145-5,  160-1,  and  274-6. 
Narrow  triplets  were  found  in  the  F  ii  spectrum 
having  the  separations  12  and  20.  Quadruplet  and 
doublet  terms  have  been  detected  in  theFi  spectrum, 
and  the  various  detected  term  combinations  are 
tabulated.  The  majority  of  the  lines  have  Zeeman 
effects  consistent  with  the  suggested  arrangement. 
The  structure  of  the  F  i  spectrum  resembles  those  of 
N  I  and  O  II. 

Existing  data  on  the  spectrum  of  chlorine,  examined 
for  constant  wave-number  differences,  gave  40-5, 67-2, 
(107-7),  and  530-5,  The  differences  40-5  and  67-2  have 
already  been  found  and  identified  (Paschen,  A., 
1923,  ii,  672).  The  difference  530-5  is  probably  a 
frequency  difference  in  the  Cl  I  spectrum. 

J.  S.  Carter. 

Regularity  in  the  spectrum  of  ionised  neon. 
P.  K.  Kichlu  (Nature,  1927,  119,  671— 672).— About 
140  of  the  lines  ascribed  to  ionised  neon  and  not  in¬ 
cluded  in  Paschen’s  scheme  have  been  arranged  in 
groups  of  multiplets.  A.  A.  Eldridge. 

Duration  of  the  metastable  states  of  neon, 
argon,  and  helium.  H.  B.  Dorgelo  and  T.  P.  K. 
Washington  (Proc.  K.  Akad.  Wetensch.  Amsterdam, 
1927,  30,  33—46 ;  cf.  A.,  1926,  101).— Using  an 
improved  technique,  the  rate  of  disappearance  of  the 
metastable  states  of  neon  in  its  dependence  on 
temperature  and  pressure  has  been  investigated.  At 
the  ordinary  temperature  the  duration  of  the  meta¬ 
stable  states  first  increases  with  increasing  pressure, 
attains  a  maximum  value,  and  then  diminishes.  Such 
behaviour  indicates  that  the  metastable  states 
disappear  by  diffusion  to  the  walls  and  by  collisions  of 
the  first  kind  with  normal  neon  atoms.  With  pure 
argon,  similar  phenomena  are  encountered,  the 
durations  of  the  nietastable  states  being  still  greater. 
The  duration  is  greatly  influenced  by  the  presence  of 
impurities,  hydrogen  especially  having  a  strongly 
destructive  influence  on  the  metastable  states.  The 
disappearance  of  the  metastable  states  of  helium  is 
entirely  determined  by  the  diffusion  to  the  wall. 

J.  S.  Carter. 


Series  spectra  of  ionised  phosphorus,  P  n, 
I.  S.  Bowen  (Physical  Rev.,  1927,  [ii],  29,  510—512). 
— A  table  gives  the  intensity,  wave-length,  frequency, 
and  designation  of  110  strong  lines  of  P  n,  which  are 
classified  as  arising  from  various  combinations  be¬ 
tween  32  terms  of  the  triplet  system.  The  observed 
terms  are  those  demanded  by  Hund’s  theory. 

A.  A.  Eldridge, 

Geissler  discharge  in  argon.  K.  G.  Eheleus 
and  N.  L.  Harris  (Nature,  1927,  119,  602).— Earlier 
results  for  the  glow  discharge  between  cold  electrodes 
(this  vol.  293)  are  confirmed,  the  experiments  being 
repeated  in  argon.  A.  A.  Eldridge. 

Electrodeless  discharge  in  quenched,  and 
sustained  waves.  Continuous  spectra  of  caesium 
and  of  potassium.  G.  Balasse  (Compt.  rend,, 
1927,  184,  1002 — 1005). — Electrodeless  discharges  in 
quenched  waves  on  the  vapour  of  caesium  at  150° 
gave  spark  spectra  only,  hut  as  the  temperature  rose 
these  M-ere  progressively  replaced  by  arc  spectra. 
From  200°  a  continuous  spectrum,  gaining  in  intensity, 
was  obtained  from  the  feebly  excited  portion  of  the 
tube.  Measurements  at  increasing  temperatures  and 
tensions  up  to  40,000  volts  showed  that  the  continuous 
spectrum  has  its  maximum  intensity  when  the  arc 
and  spark  spectra  exist  simultaneously  and  with 
comparable  intensities.  It  does  not  appear  in  the 
presence  of  the  spark  and  arc  spectra  only.  Analogous 
results  were  obtained  for  potassium.  Contrary  to 
Bloch’s  interpretation  of  Bohr’s  theory,  two  spectra 
exist  having  different  degrees  of  excitation  but 
corresponding  with  the  same  degree  of  ionisation 
(A.,  1923,  ii,  350).  Electrodcless  sustained  wave 
discharges  for  mercury,  hydrogen  chloride,  iodine, 
caesium,  and  potassium  gave  stable  luminous  dis¬ 
charges.  Intense  arc  spectra  were  obtained  for 
mercury,  caesium,  and  potassium,  but  no  continuous 
spectra  for  the  last  two.  For  caesium  the  frequency 
of  the  electro-magnetic  field  is  without  influence  on 
the  composition  of  the  fluorescence.  J.  Grant. 

Intensity  measurements  on  the  spectra  of 
caesium  and  potassium.  A.  Filippov  (Z.  Physik, 
1927,  42,  495 — 498). — The  intensity  of  tho  Second 
member  of  the  principal  series  of  caesium  does  not 
agree  with  the  intensity  rule  of  Burger  and  Dorgelo. 
The  intensities  of  the  diffuse  and  fundamental  series 
of  caesium  and  of  the  diffuse  and  sharp  series  of 
potassium,  in  general,  are  in  agreement  with  the 
rule.  W.  E.  Downey. 

New  terms  in  the  spectrum  of  calcium.  R.  J- 
Lang  (Astrophys.  J.,  1926,  64,  167 — 171).— A  re¬ 
examination  of  the  spectrum  of  calcium  in  the 
Schumann  region.  Two  new  terms  appear  to  com¬ 
bine  with  many  known  terms.  A.  A.  Eldridge. 

Multiplets  in  the  spark  spectrum  of  iron. 
H.  N.  Rdssell  (Astrophys.  J.,  1926,  64,  194 — 203). — 
214  Lines  have  been  grouped  into  35  multiplets  be¬ 
longing  to  sextet  and  quadruplet  systems,  involving 
combinations  betw-een  16  terms.  The  lowest  energy- 
level  of  the  ionised  atom  of  iron  belongs  to  a  8D-term, 
the  next  to  a  4P'-term,  and  the  next  to  a  4D-  and  a 
4P'-term.  The  observed  energy  levels  are  those  to  be 
anticipated  by  Hund’s  theory.  A.  A.  Eldridge. 
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Secondary  arc  spectrum  of  iron  from  5167  to 
6678  A.  W.  Kleineweeers  (Z.  Physik,  1927,  42, 
211 — 221). — Accurate  determinations  have  been  made 
by  an  interferometer  method  of  52  lines  of  the 
secondary  arc  spectrum  of  iron  in  the  range  named. 

R.  W,  Ltjnt. 

Diffusion  of  imprisoned  resonance  radiation 
in  mercury  vapour.  M.  W.  Zemansky  (Physical 
Rev.,  1927,  [ii],  29,  513 — 523). — The  rate  at  which 
resonance  radiation  emerged  from  one  face  of  a  slab 
of  mercury  vapour  after  the  exciting  light,  incident 
on  the  other  face,  was  extinguished,  decreased  ex¬ 
ponentially.  For  vapour  densities  less  than  4xl015 
atoms/c. c.,  the  exponential  constant  varied  approxi¬ 
mately  inversely  as  the  square  of  the  thickness  of  the 
slab.  The  inadequacy  of  Milne’s  theory  is  discussed. 
The  probability  of  an  impact  of  the  second  kind 
between  a  normal  and  an  excited  mercury  atom  is 
approximately  9  x  lOA  In  obtaining  imprisonment 
of  resonance  radiation  in  a  sealed-off  cell,  the  presence 
of  freshly  evaporating  mercury  was  not  necessary. 

A.  A.  Eldridge. 

Polarisation  of  resonance  radiation  of  mercury 
vapour.  Influence  of  magnetic  fields  and  of 
foreign  gases.  V.  von  Keussler  (Ann.  Physik, 
1927,  [iv],  82,  793 — 835). — A  photo-electric  apparatus 
for  the  measurement  of  polarisation  in  the  ultra¬ 
violet  is  described.  Investigations  with  the  2536-7 
resonance  line  of  mercury  vapour  have  shown  that  the 
elfect  of  weak  magnetic  fields  on  the  polarisation  is  in 
conformity  with  the  classical  electron  theory.  The 
polarisation  depends  largely  on  the  pressure  of  mercury 
vapour.  The  results  require  that  the  radius  of  the 
sphere  of  influence  of  mercury  atoms  should  be 
fifty  times  that  predicted  by  the  kinetic  theory  of 
gases.  By  extrapolating  to  zero  vapour  pressure,  the 
degree  of  polarisation  is  80%,  whilst  at  the  lowest 
pressure  of  mercury  vapour  used,  2xl0~5  mm,,  the 
value  79-5%  was  recorded.  A  suitably  arranged 
high-magnetic  field  enabled  the  polarisation  to  be 
raised  from  80%  to  100%.  The  investigation  of  the 
depolarising  action  of  foreign  gases  on  the  resonance 
radiation  showed  that  for  some  gases  the  effective 
radius  of  the  atom  or  molecule  exceeded  the  gas- 
kinetic  radius,  although  for  other  gases  collisions 
provided  a  sufficient  explanation  for  the  depolaris¬ 
ation.  The  most  marked  effect  was  shown  with  water 
vapour,  since  the  effective  radius  was  calculated  on 
the  basis  of  the  depolarisation  to  be  four  times  the 
gas-kinetic  radius.  The  least  effective  gases  were  the 
inert  gases.  For  helium  17%  of  the  collisions  were 
effective  in  depolarising  the  resonance  radiation.  The 
magnetic  effect  on  polarisation  by  addition  of  foreign 
gases  accounts  for  the  damping  action  of  different 
gases.  R.  A.  Morton. 

Regularities  in  the  spark  spectrum  of  lead. 
H.  Gixselbr  (Z.  Physik,  1927,  42,  265— 275).— The 
lead  spectrum  from  a  Schuler  lamp  has  been  analysed 
m  the  region  9070 — 6880  A.  by  a  spectrograph,  and 
^  region  6563 — 2167  A.  by  a  1  metre  grating, 
Ihe  lines  observed,  and  those  recorded  by  other 
workers  in  the  region  9070—966  A.,  have  been 
correlated  with  the  electron  orbits  of  the  lead  atom. 

R.  W.  Lent. 


Changes  produced  in  the  lines  of  sodium, 
magnesium,  and  aluminium  by  compound 
formation.  T,  Wetterblad  (Z,  Physik,  1927,  42, 
603 — 610). — Using  the  technique  of  Hjalmar  (A., 
1920,  ii,  655;  1921,  ii,  292),  the  wave-length  of  the 
lino  has  been  determined  for  the  following  ; 
sodium  11,550,  sodium  oxide  11,592  (sodium  sulphate 
11,591);  magnesium  9499,  magnesium  oxide  (and 
magnesium  silicate)  9538;  aluminium  7944,  alumin¬ 
ium  oxide  7965  X.  The  corresponding  values  for 
silicon,  phosphorus,  sulphur,  and  chlorine  have  been 
determined  from  the  data  of  Backlin  (A,,  1926,  987) 
and  of  Lundquist  (A.,  1925,  ii,  1014).  From  these 
values  it  is  shown  that  the  difference  between  the 
wave-length  differences  cq — If[q  for  metal  and  oxide 
diminishes  to  zero  as  the  atomic  number  increases 
from  11  to  18  (argon) ;  and  that  sodium  and  magnes¬ 
ium  show  anomalies  in  agreement  with  the  observ¬ 
ations  of  Backlin,  Sicgbahn,  and  Thorseus  (A.,  1925, 
ii,  457,  614).  The  line  in  sodium  fluoride  is  11,035, 
sodium  chloride  11,631,  sodium  bromide  11,619, 
sodium  iodide  11,612.  It  is  seen  that  the  difference 
between  the  wave-length  in  the  compound  and  the 
metal  decreases  with  increasing  atomic  number. 

R.  W.  Luxt. 

Spark  lines  of  the  K  spectra  of  sodium,  mag¬ 
nesium,  and  aluminium.  T.  Wetterblad  (Z. 
Physik,  1927,  42,  611 — 613). — Using  the  technique  of 
Hjalmar  (cf.  preceding  abstract),  the  following  wave¬ 
lengths  have  been  determined  :  sodium  tq  2  11,883-6, 
a'  11,836-3,  a3  11,803-9,  «4  11,785-9,  a5  11,717-7; 
a6  11,687-1,  p3  11,702;  magnesium  9867-75, 
a  9825-3,  cq  9800-0,  oq  9784-2,  «5  9729-4, "«6  9704-4, 

9647 ;  aluminium  «12  8310-40,  a'  8285-2,  oq  8265-8, 
a4  8250-1,  a5  8208-8,  «6  8188-6,  [33  8042  X.  WentzePa 
theory  is  found  to  account  for  these  lines  satis¬ 
factorily.  R.  W.  Lunt. 

/^-Emission  spectra  of  lead  and  bismuth. 

0.  E.  Eddy  and  A.  H.  Turner  (Proc.  Roy.  Soc,,  1927, 
A,  114,  605 — 610;  cf.  A.,  1926,  652). — Using  the 
apparatus  previously  described  ( loc .  cit.},  it  is  found 
that  the  A- emission  spectra  of  both  lead  and  bismuth 
contain  four  lines,  the  vjR  values  of  which  correspond 
with  transitions  between  energy  levels  disallowed 
by  Bohr’s  selection  principle.  In  addition,  several 
other  “  non-diagram  ”  lines  were  found,  and  it  is  con¬ 
sidered  that  all  these  lines  could  not.be  due  to  im¬ 
purities  in  the  metals.  A  crystal  of  calcite  was  em¬ 
ployed,  and  the  fibres  were  measured  by  the  projection 
method  described  previously.  The  values  assumed  as 
standards  for  the  tungsten  lines  were  the  means  of 
those  obtained  by  Sicgbahn  and  Dolejsek  (Z.  Physik, 
1922, 10,  159)  and  by  Duane  and  Patterson  (A.,  1921, 
ii,  363).  Tables  are  given  showing  the  vjR  units 
obtained  from  the  observed  wave-lengths  of  the  lines, 
and  these  are  compared  with  the  difference  between 
the  vjR  values  of  the  levels  associated  with  each. 

L.  L.  Bircumshaw. 

Zeeman  effect  in  tungsten,  H.  Beinino  (Z. 
Physik,  1927,  42,  146—159). — Using  a  large  concave 
grating,  the  Zeeman  effect  in  a  field  of  30,000 — 
34,000  gauss  has  been  determined,  for  a  number  of 
lines  of  the  arc  spectrum  of  tungsten  in  the  range 
2600 — 5800  A.  The  Lande  g-values  are  found  to 
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correspond  in  a  few  eases  only  with  those  now  deter¬ 
mined.  R.  W.  Luht. 

Second  order  Stark  effect  in  hydrogen.  P.  S. 
Epstein  (Science,  1926,  64,  621 — 622). — The  shift  of 
the  central  normal  component  of  Hy  in  very  strong 
electric  fields  is  determined  by  Kiuti  as  0-28  A.  for  a 
field  of  100,000  volts/cm.  This  result  is  in  better 
agreement  with  the  author’s  now  theory  (A,,  1926, 
987,  1187)  than  with  the  old,  the  values  of  A2X  being 
0-251  and  0-217  A.,  respectively.  A.  A.  Eld  ridge. 

Electron  velocities  in  the  Compton  effect.  P. 
Lukirsky  (Z.  Physik,  1927,  42,  516— 531)—' The 
velocity  of  Compton  electrons  was  determined  by 
irradiating  graphito  with  approximately  mono¬ 
chromatic  X-rays.  The  velocity  is  dependent  on  the 
wave-length  of  the  exciting  rays  and  the  direction  of 
leaving  the  surface.  W.  E.  Downey. 

Analysis  of  the  time-effect  in  compound 
chemical  reactions.  M.  Bodenstein  (Ann.  Physik, 
1927,  [iv],  82,  836 — 840). — A  critical  reply  to  the 
views  of  Skrabal  (this  vol.,  188)  on  Herzfeld’s  deduc¬ 
tions  (A.,  1910,  ii,  503).  R.  A.  Morton. 

Periodicity  of  photo-electric  thresholds.  G.  B. 
Welch  (Proc.  Nat.  Acad.  Sci.,  1927, 13,  111 — 113). — 
The  photo-electric  threshold  may  be  considered  as  a 
measure  of  the  energy  taken  from  the  incident 
radiation  in  order  to  detach  one  of  the  outer  electrons 
from  its  atom.  If  follows,  therefore,  that  the  curve 
showing  the  relation  between  photo-electric  thresholds 
and  atomic  numbers  exhibits  a  certain  periodicity 
with  maximum  values  for  the  alkali  metals,  and  that 
the  .values  show  a  decrease  on  proceeding  towards  the 
electronegative  elements.  W.  E.  Downey. 

Thermionic  emission  from  solid  and  liquid 
metals.  A.  Goetz  (Z.  Physik,  1927,  42,  329 — 
374). — A  full  description  is  given  of  the  apparatus  and 
technique  that  have  been  developed  for  the  measure¬ 
ment  of  the  thermionic  emission  of  solid  and  liquid 
metals  as  a  function  of  their  temperature,  including 
the  construction  of  a  furnace  to  work  up  to  2000°, 
the  procedure  adopted  for  temperature  measurement, 
and  recording  devices  for  thermionic  emission  and 
temperature.  Experimental  results  are  to  follow. 

R.  W.  Lunt. 

Scattering  of  electrons  by  a  single  crystal 
of  nickel.  C.  Davisson  and  L.  H.  Germer  (Nature, 
1927,  119,  558 — 560). — A  narrow  beam  of  electrons 
was  directed  normally  against  a  target  cut  from  a 
single  crystal  of  nickel,  and  the  intensity  of  scattering 
(the  number  of  electrons  per  unit  solid  angle  with 
speeds  near  that  of  the  bombarding  electrons) 
measured  in  various  directions  in  front  of  the  target. 
For  bombarding  potentials  of  15 — 40  volts,  if  the 
bombarding  potential  and  the  co-latitude  are  fixed 
and  exploration  is  made  in  azimuth,  the  variation  in 
the  intensity  of  scattering  is  slight;  at  40  volts  a 
hump  appears  in  the  co-latitudo  curve  for  the  (111) 
azimuth,  developing  with  increasing  voltage  into  a 
spur.  The  spur  is  sharp  in  azimuth  as  well  as  in 
latitude,  and  forms  one  of  a  set  of  three  such  spurs,  due 
to' beams  of  scattered  electrons  which  arc  nearly  as 
well  defined  as  the  primary  beam.  Similar  spurs 
occur  in  tho  (100)  azimuth;  thirteen  sets  of  beams 
have  been  discovered  in  an  exploration  in  the  principal 


azimuths  covering  a  voltage  range  of  15  to  200  volts. 
Tabulated  data  also  show-  the  ten  sets  of  X-ray  beams 
of  longest  wave-length  which  would  occur  within  the 
angular  range  of  the  observations.  Three-electron 
beams  have  no  .X-ray  analogues.  The  correlation 
between  the  two  sets  of  data  is  discussed. 

A.  A.  Eldridge. 

Energy  losses  of  electrons.  H.  Jones  and  R. 
Whiddington  (Proc.  Leeds  Phil.  Lit.  Soc.,  Sci.  Sec., 
1927,  1,  160—161;  cf.  A.,  1926,  1189).— A  glowing 
filament  in  a  high  vacuum  near  a  fine  slit  gives  a 
magnetic  spectrum  consisting  of  a  single  line,  corre¬ 
sponding  closely  with  the  maximum  energy  eV,  when 
a  moderate  accelerating  potential  is  applied.  After 
introduction  of  gas  at  low  pressure  into  the  space 
surrounding  the  filament,  a  complex  spectrum  appears 
containing  bands  and  lines  corresponding  with  energies 
less  than  the  full  potential,  provided  that  the  intro¬ 
duction  of  the  gas  is  accompanied  by  a  large  increase 
in  the  original  current,  due  to  the  atoms  and  molecules 
taking  part  in  the  conduction.  The  energy  differences 
represent  quantum  energy  losses  due  to  collisions. 
Hydrogen,  air,  and  argon  have  so  far  been  examined, 
and  some,  if  not  all,  of  the  energy  losses  correspond 
with  previously  known  critical  potentials. 

M.  S.  Burr. 

Cross-sectional  area  of  hydrogen  and  nitrogen 
molecules  against  slow  electrons.  E.  Brucee 
(Ann.  Physik,  1927,  [iv],  82,  912 — 946). — Refinements 
in  technique  (cf.  Mayer,  A.,  1921,  ii,  234 ;  Ramsauer, 
ibid.,  324)  have  brought  electron  velocities  of  1—1-5 
volt*  within  the  range  of  accurate  measurements  hy 
means  of  the  magnetic  method.  The  electron  velocity 
expressed  in  terms  of  volt*  is  plotted  against  cross- 
sectional  area  in  cm.2/cm.3  at  0°  and  1  mm.  For 
hydrogen  from  1  to  1-7  volt*  the  curve  rises  slowly  to 
a  maximum  and  then  falls  from  about  60  to  5  at  7 
volt*.  With  nitrogen  the  curve  rises  from  about 
30  at  1  to  90  at  1-6  volt* ;  it  then  falls  very  rapidly, 
but  reaches  a  minimum  near  2-8  volt*,  then  follows 
a  very  flat  maximum  near  4-4  volt*,  falling  off  very 
slowly  to  7  volth  The  results  agree  with  earlier  data 
over  the  range  2 — 7  volt*,  but  below  2  volt*  differences 
are  evident.  The  magnetic  method  shows  a  flatter 
maximum  for  hydrogen,  and  a  sharper  maximum  for 
nitrogen,  than  is  found  with  Lcnard’s  method. 

R.  A.  Morton. 

Energy  of  photo-electrons  produced  by  soft 
X-rays.  E.  Rudberg  (Nature,  1927,  119,  704 — ■ 
705). — Measurements  of  the  velocity  of  photo- 
electrons  set  free  from  copper  under  the  influence  of 
soft  X-rays  show  that  the  preponderance  of  low-speed 
electrons  is  very  great.  A  compound  photo-electric 
mechanism  may  be  involved.  A.  A.  Eldridge. 

Transformation  period  of  the  initial  positive 
air  ion.  L.  M.  Valasek  (Physical  Rev.,  1927,  [ii], 
29,  542 — 545). — The  half-value  period  of  the  trans¬ 
formation  of  the  initial  positive  air  ion  (mobility  1-87 
cm./sec.  per  volt/cm.)  to  the  final  ion  (mobility  1-36) 
is  0-0132  sec.  and  0-0354  sec.  for  a  relative  humidity 
of  32  and  S0%,  respectively.  A.  A.  Eldridge. 

Emission  of  positive  rays.  M.  Moran  d  (Ann. 
Physique,  1927,  [x],  7,  103 — 183). — From  consider¬ 
ations  of  the  interatomic  forces  in  a  crystalline  salt 
it  is  shown  that  the  field  necessary  to  detach  positive 
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ions  is  of  the  order  of  107 — 108  volts/cm.,  and  an 
expression  is  derived  for  tlie  current  between  plane 
parallel  electrodes  in  terms  of  the  applied  field,  the 
field  necessary  to  detach  a  positive  ion,  and  the 
charge  and  mass  of  the  ion.  An  elaborate  technique 
is  described  in  which,  with  a  heated  platinum  point 
thinly  coated  with  a  salt  as  anode,  fields  of  the  above 
order  can  he  readily  obtained,  thereby  producing  an 
intense  homogeneous  and  conveniently  directed  beam 
of  positive  rays.  From  measurements  of  the  Stark 
effect  at  the  anode,  it  is  estimated  that  fields  up  to 
1600  kilovolts/cm.  were  obtained.  With  a  lithium 
salt  on  the  anode,  it  is  shown,  from  the  magnetic 
deflexion  of  the  beam,  that  it  is  composed  of  hydrogen 
ions,  singly  and  doubly  charged  lithium  atoms,  and 
ions  of  greater  mass,  probably  sodium  and  mag¬ 
nesium,  which  exist  as  impurities  in  the  lithium.  The 
magnetic  deflexion  of  the  beam  has  been  employed 
to  separate  the  isotopes  of  lithium,  since  the  deflexion 
varies  with  the  mass  of  the  ion.  In  this  way  it  has  been 
estimated  that  the  ratio  of  Li7  to  Li6  is  15  approxi¬ 
mately,  and  quantities  of  the  order  of  5  X  10~4  mg.  of 
Li6  have  been  obtained.  The  light  emitted  where  the 
beam  impinges  on  the  cathode  contains  some  lines  of  the 
arc  and  spark  spectra  of  lithium.  It.  W.  Lent. 

Scattering  of  canal  rays  in  hydrogen.  R. 
Conrad  and  J.  Koenigberger  (Z.  Physik,  1927,  42, 
323 — 326). — A  reply  to  Thomson  (this  vol.,  182),  whose 
criticisms  are  declared  to  be  invalid.  R.  W.  Lent. 

Secondary  magnetic  canal  rays  at  electrodes. 
E.  Goldstein  (Z.  Physik,  1927,  42,  276—282). — The 
emission  of  secondary  magnetic  canal  rays  from 
electrodes  of  different  shapes  has  been  examined 
qualitatively.  The  structure  of  the  beam  is  found  to 
depend  on  the  shape  of  the  electrode,  on  the  gas 
density,  and  on  the  direction  and  strength  of  the 
magnetic  field.  R.  W.  Lent. 

Magnetism  and  the  periodic  system.  R. 
Ladenberg  (Z.  physikal.  Chem.,  1927,  126,  133 — 
152). — A  review  of  the  magnetic  susceptibilities  of 
ions,  elements,  and  complex  compounds  considered 
qualitatively  in  relation  to  the  electron  groupings  as 
deduced,  with  the  aid  of  the  quantum  theory,  from 
spectroscopic  evidence  (ef.  A.,  1920,  ii,  301). 

G.  A.  Elliott. 

Theory  of  paramagnetism  of  oxygen  and 
nitric  oxide.  J.  H.  Van  Vleck  (Nature,  1927, 
119,  670). — The  susceptibilities  of  oxygen  and  nitric 
oxide  may  be  accounted  for  numerically  by  the  use 

of  a  new  general  derivation  of  the  Langevin  formula 
NytfikT  for  the  susceptibility  x>  based  on  the  new 
quantum  mechanics.  Although  calculations  of  the 

susceptibility  for  a  mixture  of  nitric  oxide  molecules 
with  2  and  0  Bohr  magnetons,  with  relative  abundance 
determined  by  the  Boltzmann  temperature  factor,  do 
not  agree  with  experiment,  the  value  (9-12  Weiss 
magnetons)  obtained  when  the  component  of  spin 
magnetic  moment  perpendicular  to  the  axis  of  figure 
is  considered,  but  the  perpendicular  component  of 
orbital  moment  is  disregarded,  is  in  agreement  with 
Bauer  and  Piccard’s  experimental  value  (9-20). 

A.  A.  Eldridge. 

Isotopes.  Atomic  weight  of  chlorine  in 
potassium  salts  of  Alsace.  (Miles.)  E.  Gleditsch 


and  L.  Gleditsch  (J.  Chim.  phys,,  1927,  24,  238 — 
244). — Four  samples  of  Alsaco  potassium  salts  were 
transformed  into  sodium  chloride  by  heating  with 
sulphuric  acid  and  treating  the  hydrogen  chloride 
thus  evolved  with  sodium  carbonate.  After  several 
reerystallisations  the  densities  of  the  saturated 
solutions  were  determined,  and  were  within  experi¬ 
mental  error  equal  to  one  another  and  to  that  of 
purified  commercial  sodium  chloride.  Hence  these 
chlorides,  as  also  those  examined  previously  (A., 
1922,  ii,  281),  which  vary  in  origin,  age,  and  prepar¬ 
ation,  all  contain  chlorine  of  at.  wt.  3546  (0=16-00). 

S.  J.  Gregg. 

Isotopes  and  atomic  structure.  G.  Piccardi 
(Atti  R.  Accad.  Lincei,  1927,  [vi],  5,  439 — 443). — Tho 
author’s  theory  of  atomic  structure  (this  vol.,  394)  has 
been  extended  with  particular  reference  to  isotopes, 

R.  W.  Lent. 

Atomic  weight  of  silver.  B.  Braener  (Nature, 
1927,  119,  526 ;  cf.  this  vol.,  289 ;  Riley  and  Baker, 
A.,  1926,  1190;  this  vol.,  289). — The  author  insists 
that  loss  of  silver  may  have  taken  place  by  volatilisation 
during  the  first  fusion,  followed  by  condensation  to  a 
fog  which  may  have  passed  out  of  the  apparatus. 

A.  A.  Eldridge. 

Atomic  weight  of  silver.  H.  B.  Baker  and 
H.  L.  Riley  (Nature,  1927,  119,  703;  cf.  preceding 
abstract). — It  has  been  confirmed  experimentally  that 
loss  of  silver  by  volatilisation  could  not  have  occurred. 

A.  A.  Eldridge. 

Factors  involved  in  the  calculation  of  the  ages 
of  radioactive  minerals.  A.  Holmes  and  R.  W, 
Lawson  (Amer.  J.  Sci.,  1927,  [v],  13,  327 — 344). — A 
first  approximation  to  the  age  of  a  suitable  radio¬ 
active  mineral  may  be  obtained  from  the  expression, 
age=(Pb/U-f &Th)c,  in  which  U,  Th,  and  Pb,  re¬ 
spectively,  denote  the  %  of  uranium,  thorium,  and 
lead  of  radioactive  origin,  tho  constants  1c  and  c 
denoting  the  amount  of  uranium  equivalent  in  lead- 
producing  capacity  to  1  g,  of  thorium  (k)  and  the 
reciprocal  of  the  amount  of  lead  produced  by  1  g.  of 
uranium  in  10°  years  (c).  The  age  is  expressed  in 
millions  of  years.  On  the  basis  of  a  critical  roview  of 
the  available  data,  it  is  suggested  that  the  values 
£=0-38  and  c=7-400  should  be  adopted  generally 
pending  better  values.  The  ages  of  minerals  calcu¬ 
lated  by  different  authors  using  agreed  values  would 
then  be  directly  comparable.  The  correction  for  the 
disintegration  of  uranium  and  thorium  during  the 
life-time  of  a  mineral  is  considered,  and  a  simplified 
formula  is  derived  which  gives  satisfactorily  the 
corrected  age  in  terms  of  the  approximate  age  (see 
above):  corrected  age=approximate  age(l—  x/2— 
*2/3),  where  a:=l-155(Pb/U+0*38Th).  The  ages  of 
various  minerals  calculated  in  both  ways  are  concord¬ 
ant  among  themselves  and  justify  the  construction  of 
a  tentative  geological  time-scale.  R.  A.  Morton. 

Radioactivity  and  the  heat  of  the  earth.  R.  W; 
Lawson  (Nature,  1927,  119,  703 — 704). — Polemical 
against  Evans  (this  vol.,  289 ;  see  also  this  vol.,  225). 

A.  A.  Eldridge. 

Atomic  disintegration  by  a-partieles,  G. 
Kirsch  and  H.  Pettersson  (Z.  Physik,  1927,  42, 
641 — 678). — The  discrepancies  between  the  results 
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obtained  by  the  Cambridge  and  Vienna  schools 
on  the  disintegration  of  elements  and  on  the 
ejection  of  H -particles  when  elements  are  bombarded 
by  a-particles  are  discussed  in  great  detail.  The 
relative  merits  of  various  forms  of  scintillation 
microscope  arc  analysed,  and  great  attention  is 
devoted  to  the  methods  of  distinguishing  H-  from 
a-particles.  Following  a  review  of  the  technique  of 
Rutherford  .and  Chadwick,  the  Wilson  cloud  method, 
the  photographic  method,  and  that  developed  by  the 
authors,  it  is  concluded  that  the  negative  results  of 
the  Cambridge  school,  with  carbon,  for  example,  are 
to  be  attributed  to  the  relatively  insensitive  optical 
method  which  they  employed,  and  to  the  use  of 
polonium  instead  of  the  weak  preparations  of  radium-6' 
preferred  by  the  authors.  R.  W.  Lunt. 

Disintegration  of  carbon  by  a-particles.  H. 
Pkttersson  (Z,  Physik,  1927,  42,  G79— 703).— A 
technique  is  described  whereby  the  /7-particle 
emission  from  pure  graphite  and  paraffin  wax  has 
been  determined.  The  emission  falls  from  about 
60  to  10  per  million  a-particle  impacts  as  the  penetra¬ 
tion  of  the  a-particles  is  diminished  by  passing 
through  the  equivalent  of  0-S — 5-5  cm.  of  air.  Similar 
results  were  obtained  using  polonium  as  the  source  of 
a-particles.  The  results  obtained  have  been  con¬ 
firmed  by  using  the  Wilson  clond  method,  the  ionisa¬ 
tion  method,  and  the  photographic  method. 

R.  W.  Lunt. 

Tracks  of  //-particles.  R.  Holourek  (Z. 
Physik,  1927,  42,  704— 720).— The  Wilson  track 
method  has  been  modified  and  elaborated  in  order  to 
observe  the  tracks  of  //-particles  ejected  from  atoms 
bombarded  with  a-particles.  The  emission  from 
aluminium,  iron,  beryllium,  oxygen,  diamond  chips, 
and  graphite  has  been  determined  in  this  way;  the 
value  for  diamond  chips  is  slightly  less  than  that  for 
graphite,  and  the  emission  per  million  a-particle 
impacts  is  independent  of  the  intensity  of  the 
polonium  source.  R.  W.  Lunt. 

Disintegration  of  aluminium  by  a-particles. 
E.  A.  W.  Schmidt  (Z.  Physik,  1927,  42,  721 — 740). — 
Using  a  scintillation  method  with  elaborate  pre¬ 
cautions,  the  //-particle  emission  from  aluminium 
bombarded  with  a-particles  from  radium-C'  and 
from  polonium  has  been  re-examined.  The  author 
claims  to  have  established  definitely  that  the 
minimum  penetration  of  a-particles  necessary  to  eject 
//-particles  from  aluminium  is  less  than  1  cm.  of  air 
(Rutherford  and  Chadwick  say  3 — 4-9  cm.).  The 
emission  of  Ji -particles  produced  by  a-particles  from 
radium-6  which  have  passed  through  aluminium  foil 
equivalent  to  1  cm.  of  air  corresponds  with  30  per 
million  a-particle  impacts,  a  value  approximately  fifteen 
times  as  great  as  that  of  Rutherford  and  Chadwick. 
The  results  now  obtained  on  the  frequency  of  dis¬ 
tribution  of  //-particles  between  different  ranges  are 
in  very  good  agreement  with  those  of  Holoubek  (cf. 
preceding  abstract),  obtained  by  an  independent 
method ;  the  minimum  penetration  of  //-particles  from 
aluminium  is  found  to  be  less  than  1  cm.  of  air ;  the 
value  given  by  Chadwick  is  9—12  cm.  The  data  now 
recorded  are  held  to  invalidate  the  theory  of  atomic 


disintegration  by  a-particles  which  has  been  advanced 
by  the  Cambridge  School. .  R.  W.  Lunt. 

Determination  of  tbe  mass  of  the  particles 
ejected  from  aluminium,  carbon,  boron,  and. 
iron  when  bombarded  with  a-particles.  G. 
Stetter  (Z.  Physik,  1927,  42,  741— 758).— The 
principle  of  the  mass  spectroscope  has  been  employed 
to  design  an  apparatus  in  which  the  charged  particles 
proceeding  from  a  surface  bombarded  with  a-particles 
are  brought  to  foci  on  a  fluorescent  screen,  where  their 
numbers  are  determined  visually  by  scintillations. 
Data  have  been  obtained  using  reflecting  surfaces  of 
aluminium,  carbon,  boron,  and  iron;  in  all  cases 
maxima  have  been  observed  corresponding  with  He-*  + 
and  H+  within  2%  of  the  predicted  position,  the 
maximum  experimental  error  being  ±5%.  The 
metals  were  freed  from  occluded  gases  before  examin¬ 
ation  ;  the  results  are  therefore  held  to  establish  the 
emission  of  //-particles  from  these  substances. 

R.  W.  Lunt. 

Loss  of  charge  of  //-particles.  G.  Stetter  (Z, 
Physik,  1927,  42,  759— 762).— The  technique  de¬ 
scribed  (preceding  abstracts)  has  been  employed  to 
determine  the  fraction  of  //-particles  that  becomes 
neutralised  in  moving  from  the  surface  where  they 
are  emitted  to  the  point  of  detection.  The  results 
show  that  not  more  than  5%  become  neutralised 
under  the  conditions  in  which  the  //-particle  emission 
has  been  determined  (cf.  preceding  abstract). 

R.  W.  Lunt. 

Continuous  spectrum  of  (5-rays.  C.  D.  Ellis 
and  W.  A.  Wooster  (Nature,  1927, 119,  563-564).- 
Measurement  of  the  heating  effect  of  a  known  quantity 
of  radium-/?  in  a  thick-walled  calorimeter  showed  that 
the  average  energy  emitted  at  each  disintegration  of 
radium-/?  is  340,000-4-30,000  volts.  The  result  con¬ 
firms  the  hypothesis  that  the  continuous  spectrum  is 
emitted  as  such  from  the  nucleus. 

A.  A.  Eldridge. 

Number  of  dispersion  electrons  for  the  con¬ 
tinuous  spectra  and  series  spectra  of  hydrogen. 
Y.  Sugiura  (J.  Phys.  Radium,  1927,  [vi],  8,  113 — 
124). — Theoretical.  On  the  basis  of  the  theory  of 
mechanics  recently  developed  by  Heisenberg  and 
Schrodinger,  the  absolute  number  of  dispersion 
electrons  associated  with  the  series  rays  of  hydrogen, 
and  also  with  the  continuous  spectra,  has  been 
determined.  The  time  of  emission  of  the  rays  H„ 
and  H#  has  also  been  calculated  for  each  state  nt, 
where  n—  1,  2,  3,  and  4,  but  the  values  are  not  in  very 
good  agreement  with  those  determined  experimentally, 

M.  S.  Burr. 

Electron  configuration  in  atoms.  II.  H- 
Lessheim  and  R.  Samuel  (Z.  Physik,  1927,  42, 
614 — 626). — The  authors’  theory  (this  vol.,  88)  has 
been  extended  to  include  the  elements  between 
yttrium  and  palladium,  and  between  lanthanum  and 
hafnium.  R.  W.  Lunt. 

Light  quanta  and  interference.  W.  Bothe  (Z. 
Physik,  1927,41,332 — 351).— Experiments  have  been 
carried  out  with  X-rays  from  a  tungsten  anticathode 
excited  by  electrons  of  100 — 120  kilovolts  and  with 
practically  monochromatic  radiation  of  wave-length 
0-257  A.,  from  which  it  is  concluded  that  no  eon- 
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tinuity  can  be  associated  with  light  quanta  in  an 
interference  field  of  dark  bands.  R.  W.  Lunt. 

Action  of  radiation  and  perturbations  on 
atoms.  J.  C.  Slater  (Proc.  Nat.  Acad.  Sci.,  1927, 
13,  104 — 111). 

Relation  between  the  reciprocal  impenetr¬ 
ability  of  matter  and  Pauli’s  exclusion  principle. 
Correction.  P.  Ehrenfest  (Nature,  1927,  119, 
602  ;  cf.  this  vol.,  183). 

Theory  of  matter  and  electricity.  G.  D. 
Birkhoff  {Proc.  Nat.  Acad.  Sci.,  1927,  13,  ICO — 
165). — A  mathematical  theory  of  matter  and  electricity 
is  put  forward  which  satisfies  the  fundamental  require¬ 
ments  of  determinateness  and  stability. 

W.  E.  Downey. 

Hydrogen  atom  and  the  Balmer  formula.  G.  D. 
Birkhoff  (Proc.  Nat.  Acad.  Sci.,  1927,  13,  165 — 
169). — Mathematical.  On  the  theory  of  the  preceding 
paper,  it  is  shown  that  a  formula  of  the  Balmer 
type  is  obtained  for  the  frequencies  of  the  small 
oscillations  of  a  hydrogen  atom.  W.  E.  Downey. 

Absorptivity  [of  radiation]  of  stellar  material. 
S.  C.  Roy  (Z.  Physik,  1927,  42,  499— 515).— An 
expression  is  deduced  for  the  absorption  coefficient 
of  radiation  absorbed  by  matter  in  various  states  of 
ionisation.  W.  E.  Downey. 

Infra-red  spectrometer  of  large  aperture. 
A.  H,  Pfund  (J.  Opt.  Soc.  Amer.,  1927,  14,  337 — 
338). — An  arrangement  of  mirrors  is  described  which 
makes  it  possible  to  increase  the  aperture  of  an 
infra-red  spectrometer  from  // 8  to  // 2  without  loss  of 
definition.  This  is  achieved  by  ensuring  that  all 
light  is  reflected  from  the  concave  mirrors  of  the 
system  along  their  optic  axes.  C.  J.  Smithells. 

Comparison  of  three  spectrophotometric 
methods.  L.  Taylor  (J.  Opt.  Soc.  Amer.,  1927, 
14,  332 — 336). — The  accuracy  and  sensitivity  of 
spectrophotometric  measurements  made  visually, 
photographically,  and  by  means  of  a  photo-electric 
cell  are  compared.  With  an  arbitrary  intensity  of  10, 
visual  observations  gave  an  error  of  4%,  which 
increased  to  about  16%  for  an  intensity  of  1.  In¬ 
tensities  of  0-005  could  be  measured  with  an  error  of 
5 — 25%  by  the  photographic  method  with  an  exposure 
of  2 — 20  hrs.,  whilst  the  error  with  the  photo-electric 
cell  was  only  2 — 0%,  the  time  of  observation  being 
3—5  min.  C.  J.  Smithells. 

Band  spectra  and  the  periodic  system.  R. 

Meckje  (Z.  Physik,  1927, 42, 390 — '125). — A  theoretical 
paper  in  which  the  band  spectra  of  a  large  number  of 
molecules,  hydrides,  oxides,  nitrides,  and  halides  are 
discussed  with  reference  to  their  atomic  constants 
and  the  position  of  the  constituent  atoms  in  the 
periodic  table.  R.  W.  Lunt. 

Connexion  between,  visible  and  ultra-violet 
bands  of  hydrogen.  0.  W.  Richardson  (Proc. 
Roy.  Soc.,  1927,  A.,  114,  643— 650).— Theoretical. 
From  a  study  of  the  absorption  and  emission  spectra 
of  hydrogen,  Dieke  and  Hopfield  (this  vol.,  89)  have 
extended  the  band  system  of  which  the  Lyman 
bands  (cf.  Witmer,  A.,  1926,  552)  and  Werner  bands 
'  vol.,  1)  form  a  part,  and  they  have  shown  that 


each  set  of  vibration  bands  have  different  initial 
electronic  states,  but  the  same  final  electronic  state. 
Values  were  given  for  the  constant  wQ,  which  measures- 
the  vibration  frequency  at  infinitesimal  amplitude, 
and  the  constant  xw?,  which  determines  the  deviation 
from  simple  harmonic  motion  for  these  states.  These- 
constants  have  now  been  examined  with  a  view  to 
distinguish  between  the  claims  of  2a= 29330-30 
and  2k— 29502-82,  both  of  whieh  have  been  found  to 
be  final  states  for  bands  in  the  visible  region. 

L.  L.  BritcuMSHAW, 

Doppler  effects  and  intensities  of  lines  in  the 
molecular  spectrum  of  hydrogen  positive  rays. 
M.  C.  Johnson  (Proc.  Roy.  Soc.,  1927,  A,  114, 
697 — 710). — The  grouping  of  lines  in  the  secondary 
spectrum  was  studied  by  longitudinal  observation  of 
positive  rays  in  hydrogen.  The  grouping  of  lines 
excited  by  positive  ions  falling  through  a  very  high 
voltage  was  compared  with  the  grouping  arising  from 
collision  with  electrons  at  low  voltages  (ionisation 
potentials),  and  with  the  grouping  in  the  Geissler 
tube  spectrum.  Prom  the  large  Doppler  effect  which 
appears  in  the  Balmer  lines  when  the  positive  rays  are 
photographed,  the  proportion  of  the  atomic  spectrum 
carried  by  neutralised  positive  rays  and  the  proportion 
excited  in  the  stationary  gas  by  the  impact  of  positive 
ions  were  determined,  and  from  the  manner  in  which 
these  proportions  vary  along  the  Balmer  series  they 
are  related  to  the  intensity  grouping  of  the  adjacent 
regions  of  the  molecular  spectrum.  The  apparatus 
has  been  previously  described  (this  vol.,  182)  and 
measurements  of  the  wave-length  of  the  positively 
line  in  air,  the  estimated  positive-ray  intensity,  the 
intensity  in  Merton  and  Barratt’s  Geissler  tube,  and 
the  Richardson  classification,  where  a  line  belongs  to 
the  Q  branch  of  his  associated  bands,  are  given.  Of 
the  four  lines  recorded  by  Rau  (A.,  1924,  ii,  134)  as 
showing  faint  Doppler  effects,  it  is  suggested  that 
one,  4568,  is  really  a  red  component  of  4561.  Four 
other  probable  Doppler  components  were  observed  in 
the  secondary  spectrum  :  (1)  the  line  4420  is  displaced 
to  the  violet  of  its  comparison  spectrum ;  (2)  the  line 
4517  has  a  faint  haze  to  the  violet;  (3)  and  (4)  two- 
lines  in  the  red  region,  6589-05  and  6532*62.  From 
these  data  it  is  considered  probable  that  the  Balmer 
moving  series  is  carried  by  neutralised  atoms  which 
were  already  free  atoms,  and  had  not  been  incor¬ 
porated  into  molecules,  when  accelerated  in  the  dark 
space.  The  relation  of  the  character  of  the  molecular 
spectrum  to  the  Doppler  effect  in  the  atomic  spectrum 
and  the  carriers  of  the  spectra  are  also  considered. 

L.  L.  Bercumshaw. 

Interpretation,  of  molecular  spectra.  H.  F, 
Hund  (Z.  Physik,  1927,  42,  93 — 120:  cf.  this  vol., 
183). — By  an  extension  of  principles  previously 
advanced,  the  author  proceeds  to  a  theoretical  con¬ 
sideration  of  a  number  of  characteristics  of  molecular 
spectra.  A  theoretical  basis  has  been  provided  for 
the  empirical  classification  developed  by  Millikan  and 
Birge.  The  laws  governing  the  term  relationships  in 
molecules  containing  two  unequal  nuclei  have  been 
examined,  and  are  illustrated  bv  reference  to  the 
spectra  of  BO,  CO+,  CN,  CO,  and  CaH.  From  a 
consideration  of  the  stationary  states  characteristic  of 
a  molecule  containing  two  equal  nuclei,  an  explanation 
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is  offered  for  the  empirical  combination  rule,  and  for 
the  intensity  variations  in  the  band  spectrum,  which 
is  illustrated  by  reference  to  the  hydrogen  molecule. 
From  this  point  of  view  an  expression  is  developed 
for  the  temperature  variation  of  the  specific  heat  of 
hydrogen.  It.  W.  Lunt, 

Absorption  bands  in  nitrogen.  H.  Sponer 
(Proc.  Nat.  Acad.  Sci.,  1927,  13,  100— 104).— The 
ultra-violet  band  system  found  by  Birge  and  Hopfield 
(A.,  1925,  ii,  737)  in  nitrogen  in  emission  is  found  to 
be  a  true  absorption  system  of  nitrogen.  The  system 
does  not  belong  to  NO.  The  absorption  system 
known  to  be  missing  in  the  known  term  scheme  of 
N2  has  not  been  found.  W.  E.  Downey. 

Structure  of  the  third  positive  nitrogen  group. 
(Frl.)  M.  Guillery  (Z.  Physik,  1927,  42,  121 — 145). 
— The  fine  structure  of  the  four  nitric  oxide  bands 
2721,  2594,  2477,  and  2558  A.  has  been  determined 
using  a  low-tension  arc  between  copper  electrodes  in 
air  as  light  source,  and  a  6'4-metre  grating.  The 
lines  have  been  tabulated,  and  analysed  according  to 
the  procedure  of  Meeke  (Physikal.  Z.,  1925,  26, 
217).  R.  W.  Lunt. 

Absorption  of  quartz  and  fused  silica  below 
4-l(i.  T.  Dreisch  (Z.  Physik,  1927,  42,  426—427). 
— -The  absorption  of  quartz  and  fused  silica  has  been 
determined  in  the  range  2-5 — 4-1  |x.  Perpendicular  to 
the  optical  axis,  quartz  is  characterised  by  four 
absorption  maxima,  2-91,  2-97,  3-02,  and  3-75  p, 
(very  weak);  fused  silica  exhibits  maxima  at  2-75 
and  3-75  g  (very  weak).  R.  W.  Lunt. 

Absorption  of  optical  glasses  and  borax  below 
4-1  ji.  T.  Dreisch  (Z.  Physik,  1927,  42,  428—134). 
— The  absorption  of  a  number  of  optical  glasses  and  of 
borax  has  been  examined  in  the  range  2-0 — 4-1  g. 
At  2  g  they  are  characterised  by  very  low  absorption, 
which  rapidly  increases  as  the  frequency  diminishes. 
Borax  glasses  show  maxima  at  2-8,  3-68,  and  4-05  g, 
the  intensity  of  which  increases  with  the  B203  content 
of  the  glass;  they  correspond  with  the  absorption 
maxima  of  borax,  2-95,  3-65,  and  4-1  g. 

R.  W,  Lunt. 

Classification  of  absorption  spectra.  R. 
Ritschl  (Z.  Physik,  1927,  42,  172— 210).— The 
absorption  spectra  of  ehromyl  chloride  and  of  the 
four  cuprous  halides  in  the  vapour  state  have  been 
determined  in  the  visible  region,  using  a  concave 
grating  with  a  dispersion  of  5-55  A./mm.  The  spectra 
consist  of  diffuse  lines  which  were  not  resolved  by  a 
6-metre  grating.  These  have  been  arranged  in  groups 
corresponding  with  a  Dcslandres  equation  of.  the 
general  type  v=va—a,n~\-bn2,  whore  n  is  an  integer, 
and  a  and  b  are  constants.  The  existence  in  some 
cases  of  two  sets  of  constants  is  attributed  to  the 
isotopes  of  fluorine,  bromine,  and  chlorine.  The 
absorption  maxima  of  cuprous  iodide  were  found  to 
correspond  with  the  emission  maxima  of  Mulliken 
(A.,  1925,  ii,  346).  R.  W.  Lust. 

Absorption  spectrum  of  chromium  oxy¬ 
chloride,  A.  C.  S.  van  Heel  (Proc.  K,  Akad. 
Wetensch.  Amsterdam,  1927,  30,  95 — 103). — The 
wave-lengths,  wave-numbers,  and  intensities  of  181 
lines  between  5899-25  and  5018-3  A.  in  the  absorp¬ 


tion  spectrum  of  chromium  oxychloride  vapour  arc 
listed.  J,  S.  Carter, 

Mercury  band-spectrum  of  long  duration. 
(Lord)  Rayleigh  (Proc.  Roy.  Soc.,  1927,  A,  114, 
620 — 642;  cf.  A,,  1925,  ii,  738). — An  improved 
method  is  worked  out  for  obtaining  the  mercury  hand 
spectrum  of  long  duration.  The  stream  of  vapour  is 
excited  by  a  discharge  from  a  Wehnelt  cathode,  and 
is  observed  spectroscopically  after  leaving  tho  region 
of  discharge.  Under  suitable  conditions  (rapid  dis¬ 
tillation  of  the  vapour  and  a  current  of  less  than 
one  milliamp.)  a  predominant  band  spectrum  is 
obtained.  As  shown  previously  ( loc .  cit.),  a  portion 
of  the  intensity  of  the  line  2537  is  associated  with  the 
band  spectrum,  but  the  other  resonance  line  1850  is 
absent.  The  important  divisions  of  the  band  spec¬ 
trum  are  :  (a)  the  band  at  2345,  with  attendant  bands 
of  shorter  wave-length ;  (6)  the  resonance  line  2537, 
with  bands  a  few  A.  from  it;  (c)  the  fainter  maximum 
at  2650,  which  seems  to  be  associated  with  a  series  of 
flutings  (approximate  wave-lengths  of  these  hands 
are  given) ;  (d)  the  broad  maximum  at  about  3300 ; 
(e)  the  green  visual  band.  When  the  vapour  is 
examined  after  excitation,  all  these  features  are 
found  to  decay  at  about  the  same  rate.  The  time 
taken  to  decay  to  half  intensity  is  measured  as 
1-82  X 10-3  see.  If  the  excited  stream  of  vapour  is 
passed  through  a  tube  heated  locally  to  bright  red 
heat,  the  band  (e)  is  extinguished,  (a)  and  (c)  are 
slightly  weakened,  whilst  ( b )  and  (d)  are  unaffected. 
The  visual  green  band  (e)  recovers  intensity  to  gome 
extent,  as  it  passes  up  the  cooler  part  of  the  tube, 
and  (a)  and  (c)  tend  to  regain  their  intensity  relative 
to  (b)  and  (d).  The  forbidden  line  2270  (cf.  Takamine, 
A.,  1926,  767)  is  present  in  the  spectrum,  and  may  be 
brought  out  by  long  exposure.  It  appears  to  he 
connected  intimately  with  the  band  spectrum,  since 
a  region  of  apparently  continuous  spectrum  begins 
at  this  point,  extending  in  the  direction  of  long  waves 
as  far  as  the  band  2345.  The  other  forbidden  line, 
2656,  is  also  present,  and  in  intensity  greater  than 
that  of  2270.  L.  L.  Bercu.ushaw. 

Absorption  spectra  of  five-membered  hetero¬ 
cyclic  compounds.  S.  Menozel  (Z.  physikal. 
Chem.,  1927,  125,  161— 210).— The  ultra-violet 

absorption  spectra  of  the  following  substances  have 
been  investigated  :  solutions  in  various  solvents  of 
thiophen,  furan,  pyrrole,  furan-2-earboxylic  acid, 
furfuryl  alcohol,  furfuraldehyde,  indole,  fluorene, 
carbazole,  isatin,  rhodanine,  phthalic,  succinic,  and 
maleic  anhydrides,  liquid  thiophen  and  furan, 
vaporised  thiophen  and  furfuraldehyde. 

L.  F.  Gilbert. 

Influence  of  different  centres  of  absorption  on 
the  spectra  of  substances.  J.  E.  Purvis  (J.C.S., 
1927,  780—783;  cf.  A.,  1926,  557).— The  ultra-violet 
absorption  spectra  of  several  aromatic  esters  and 
other  compounds  are  compared.  The  spectra  of 
benzoic  anhydride,  benzoyl  peroxide,  and  phenyl 
benzoate  are  very  similar  to  that  of  benzoic  acid. 
Benzyl  phenylacetate  and  phenylaeetaldehyde  give 
spectra-  which  show  remnants  of  the  characteristic 
benzeno  bands,  whilst  the  spectra  of  benzyl  salicylate 
and  cinnamate  exhibit  the  characteristic  bands  of 
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the  acidic  part  of  the  molecule  only.  It  is  concluded 
that  the  various  centres  of  absorption  do  not  act 
independently,  and  that  in  some  cases  one  centre  may 
overpower  the  influence  of  the  others. 

G.  A.  Elliott. 

Dependence  of  the  intensity  of  the  fluorescence 
of  dyes  on  the  wave-length  of  the  exciting  light. 
II.  S.  J.  Vavilov  (Z.  Physib,  1927,  42,  311—318; 
cf.  A.,  1922,  ii,  181). — A  quantity  proportional  to 
She  ratio  of  the  energy  emitted  as  fluorescence  to  that 
absorbed,  k\,  has  been  determined  for  tbe  following 
solutions  and  in  the  following  ranges  of  wave-length  : 
fluorescein  (-(-ammonia)  in  water  (c=2xl0“3  g./c.c.), 
5020 — 2530  A,,  fluorescein  in  ethyl  alcohol  (c=lCr2  g ./ 
o.c.),  5350 — 2530  A. ;  resculin  in  water  (c^lCT3  g./c.c.), 
4050 — 2530  A.  For  fluorescein  kjX1  is  approxim¬ 
ately  constant  from  2500  to  4300  A.,  in  agreement 
with  Einstein’s  law;  it  remains  approximately  con¬ 
stant  over  the  region  corresponding  with  the 
fluorescence  maximum,  4400 — 4900  A.,  and  then 
diminishes  rapidly.  The  value  of  Iv”1  for  sesculin 
is  approximately  constant  in  the  range  2500 — 1050  A. 

R.  W.  Lent. 

Luminescence  of  quinine  sulphate.  A.  Petri- 
kaln  (Z.  Physik,  1927,  42,  435— 442).— The  lumin¬ 
escence  spectrum  of  quinine  sulphate  consists  of  two 
continuous  bands  in  the  range  3500 — 4500  A.  with 
an  emission  minimum  at  4130  A.  Superimposed  on 
these  bands  are  a  number  of  small  bands  (20—30  A. 
in  it  id  th)  of  the  following  wave-lengths  :  3580,  3750, 
3800,  3880,  3990,  4050,  4200,  4270,  4330±10— 15  A. 
They  are  characterised  by  two  frequency  differences, 
350  cm.-1  and  1620  cm.'1,  the  former  to  be  associated 
with  the  neutral  molecule,  and  the  latter  with  the 
excited  state;  a  scheme  of  energy  levels  has  been 
constructed  on  this  basis.  The  continuous  bands 
are  therefore  concluded  to  be  due  to  the  loss  of  water 
from  quinine  sulphate.  R.  W.  Lent. 

Specific  inductive  capacity  of  phosphorescent 
substances.  F,  Dacos  (Bull.  Acad.  roy.  Belg., 
1927,  [v],  13,  33 — 41). — The  intensity  of  the  phos¬ 
phorescent  light  emitted  by  calcium  sulphide  con¬ 
taining  various  percentages  of  impurities,  and  the 
specific  inductive  capacities  of  such  mixtures,  have 
been  determined  as  functions  of  the  percentage  of 
impurity.  The  mixture  exhibiting  the  greatest 
phosphorescence  has  a  minimum  specific  inductive 
capacity ;  excitation  of  phosphorescence  has  no  effect 
on  the  specific  inductive  capacity.  H.  F.  Gillise. 

Origin  of  the  ultra-violet  spectrum  of  the 

glow  of  phosphorus,  H.  J.  EmelAus  and  R.  H. 
Purcell  (J.C.S.,  1927,  788 — 793). — An  investigation 

of  the  phosphorescence  spectrum  of  phosphorus 
pentoxide  at  low  temperatures  showed  the  presence 
of  a  band  in  the  visible  region  with  a  maximum  inten¬ 
sity  near  4600  A.  (cf.  Ebert  and  Hofmann,  A.,  1900, 
a,  517).  There  was  no  evidence  of  an  ultra-violet 
spectrum.  The  spectrum  of  the  discharge  through 
phosphorus  pentoxide  vapour  contained  in  a  silica 
tube  with  external  electrodes  of  copper  foil  was  also 
studied.  A  complex  band-spectrum  was  recorded 
■which  included  all  the  known  bands  in  the  ultra¬ 
violet  spectrum  of  the  glow  of  phosphorus.  The 
spectrum  of  the  latter  was  re-examined  and  three 


new  broad  bands  (2300 — 2325,  2600 — 2700,  and 
2740 — 2795)  in  the  ultra-violet,  as  well  as  two  in  the 
red  (5200 — 5900,  and  6000 — 6800)  were  discovered. 
These  bands  were  also  present  in  the  spectrum  of  the 
discharge  through  phosphorus  pentoxide  vapour.  It 
is  concluded  that  the  ultra-violet  spectrum  of  the 
glow  of  phosphorus  has  its  origin  in  the  molecule  of 
an  oxide.  G.  A.  Elliott, 

Glow  of  arsenic.  H.  J.  EmelAes  (J.G.S.,  1927, 
783 — 788). — The  glow  of  arsenic  in  air  or  oxygen 
appears  suddenly,  at  temperatures  between  250°  and 
310°,  when  the  pressure  is  reduced  below  a  certain 

critical  value — the  “  glow  pressure.”  The  glow  of 
arsenic  differs  from  that  of  phosphorus,  since  it  is  not 
affected  by.  the  presence  of  small  quantities  of  carbon 
tetrachloride,  nitrobenzene,  ors  ulphur  dioxide,  and 
since  the  glow  temperature  in  air  is  only  10°  lower 
than  the  corresponding  value  in  oxygen  Also,  the 
non-luminous  reaction  preceding  the  glow  is  much 
more  vigorous  with  arsenic.  The  appearance  of  the 
glow  is  favoured  by  a  rapid  removal  of  the  arsenic 
trioxide  formed  in  the  reaction,  and  it  is  suggested 
that  the  velocity  of  removal  of  this  product  by 
evaporation  and  condensation  is  the  determining 
factor  in  the  formation  of  the  glow.  G.  A.  Elliott. 

Ionisation  potential  of  hydrogen  fluoride. 
S.  C.  Biswas  (Nature,  1927,  119,  707). — The  ion¬ 
isation  potential  of  fluorine  is  computed  to  be  16-7 
volts,  whence  that  of  hydrogen  fluoride  is  18-04  volts. 
That  of  hydrogen  chloride  is  13-8  volts.  The  ion¬ 
isation  products  of  hydrogen  fluoride  may  be  (HFR 
and  e.  A.  A.  Eldridqe. 

Radiating  potentials  of  the  band  systems  of 
carbon  monoxide.  0.  S.  Dhfeendaok  and  G-  W. 
Fox  (Science,  1926,  64,  277 — 278). — The  radiating 
potential  of  a  band  system  is  defined  as  the  excitation 
potential  of  the  zero  vibrational  and  zero  rotational 
levels  of  the  initial  state.  The  energy  levels  for 
neutral  and  ionised  carbon  monoxide  are  shown 
diagrammatically.  Several  bands  usually  included  in 
the  Angstrom  system  are  excluded, ,  but  two  bands 
with  edges  at  3680-5  and  3894-3  A.  belong  to  the 
system.  Certain  bands  between  3000  and  5000  A. 
are  ascribed  to  carbon  dioxide  formed  after  dis¬ 
sociation  of  carbon  monoxide.  A.  A.  Eldridqe. 

Influence  of  water  of  crystallisation  on  the 
photo-electric  eSect  in  crystal  hydrates.  A. 
Predvoditelev  and  W.  Blinov  (Z.  Physik,  1927) 
42,  60 — 76). — Measurements  have  been  made  of  the 
photo-electric  current,  using  a  constant  source  of 
ultra-violet  light,  given  by  copper  sulphate,  potassium 
alum,  and  Lead  acetate  during  dehydration  in  a 
vacuum.  It  is  found  that  the  photo-electric  current 
increases  to  a  maximum  corresponding  with  complete 
dehydration,  and  that  at  any  given  time  during 
dehydration  the  ratio  of  the  current  from  the  partly 
dehydrated  salt  to  the  maximum  current  (completely 
dehydrated  salt)  is  independent  of  the  state  of 
division  of  the  salt.  An  equation  of  Thomson  and 
Whiddington  relates  the  velocity  of  photo-electrons 
emitted  by  metal  atoms  surrounded  by  an  absorbing 
shell  with  the  velocity  from  the  unshielded  metal 
atoms  and  with  the  density  of  the  absorbing  shell. 
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This  equation  has  been  employed  to  calculate  the 
amount  of  dehydration  from  the  data  now  obtained 
by  considering  the  water  of  crystallisation  as  an 
absorbing  shell.  The  curves  for  the  variation  of 
dehydration  with  time  (calculated  from  the  photo¬ 
current  time  data)  are  similar  in  form  to  those 
obtained  from  direct  measurements  of  the  change  of 
weight  in  a  vacuum  at  the  ordinary  temperature. 
The  greater  velocities  of  change  observed  in  the 
photo-electric  experiments  are  attributed  to  the 
increased  rate  of  dehydration  due  to  the  increase  in 
temperature  of  the  salt  during  exposure  to  ultra¬ 
violet  light.  It  is  thought  that  the  observed  change 
in  photo-electric  elfect  during  dehydration  could 
take  place  only  if  the  water  molecules  were  arranged 
in  a  shell  surrounding  the  metal  atoms,  as  in  Werner’s 
co-ordination  hypothesis.  The  results  are  therefore 
held  to  afford  proof  of  this  theory.  R.  W.  Lunt. 

Photo-electric  investigations  with  ammonia- 
charged  platinum.  H.  Leupold  (Ann.  Physik, 
1927,  [iv],  82,  841 — 872). — At  atmospheric  pressures 
ammonia  shows  an  absorption  band  in  the  ultra-violet 
in  the  region  217 — 230  with  a  maximum  at 
221  When  ammonia  is  allowed  to  enter  an 

evacuated  absorption  chamber,  the  quartz  end-plates 
adsorb  the  gas.  The  adhering  layer  has  a  coefficient 
of  absorption  (p)  differing  from  that  (a)  of  the  gas 
in  bulk.  The  product  $d  (in  which  d  is  the  thickness 
of  the  film  and  cannot  be  evaluated)  is  determined 
and  plotted  against  wave-length.  The  maximum  of 
the  curve  has  not  been  measured,  but  appears  to  lie 
on  the  short-wave  side  of  217  gu. 

In  order  to  obtain  an  adsorbed  film  of  ammonia 
oil  platinum,  it  is  only  necessary  to  outgas  the  surface 
and  leave  it  for  a  few  days  in  contact  with  gaseous 
ammonia.  By  replacing  an  adsorbed  film  of  air  with 
ammonia,  the  photo-electric  sensitivity  of  platinum 
is  markedly  increased,  especially  in  the  long-wave 
ultra-violet  region.  The  increase  is  so  great  as  to 
give  the  idea  that  the  red  limit  had  been  shifted  in 
the  direction  of  longer  waves  as  a  result  of  the 
adsorption  of  ammonia.  In  the  neighbourhood  of 
the  absorption  band  the  photo-electric  liberation  of 
electrons  is  decreased,  because  when  the  adsorption 
of  ammonia  is  at  a  maximum,  i.e.,  at  atmospheric 
pressure,  the  thin  layer  of  gas  absorbs  the  short-wave 
light  and  the  intensity  incident  on  the  platinum  foil 
is  much  reduced.  R.  A.  Morton. 

Dielectric  constants  and  refractive  indices. 
W.  Herz  (Z.  anorg.  Chem.,  1927,  161,  217 — 220). — 
The  values  of  (a),  M(D—l)/d(D+2)  and  of  (6),  M(n2— 
l)/d(n2-f  2),  where  M  is  the  mol,  wt.,  d  the  density, 
n  the  refractive  index,  and  D  the  dielectric  constant 
at  various  temperatures  in  the  range  10 — 22°,  have 
been  determined  for  a  large  number  of  organic  liquids. 
The  ratio  ajb  is  nearly  unity  for  the  hydrocarbons, 
carbon  tetrachloride,  and  thiophen,  showing  that  these 
are  not  dipolar  compounds.  With  halogenatod  hydro¬ 
carbons,  esters,  alcohols,  aldehydes,  ketones,  and 
organic  acids  the  ratio  increases  with  the  magnitude 
of  the  dipolar  moment ;  in  homologous  series  the  ratio 
decreases  with  increasing  carbon  content. 

A.  R.  Powell. 

Dielectric  investigation  of  the  anisotropic 
melting  of  ji-azoxyanisole.  W.  Kast  (Z.  Physik, 


1927,  42,  SI — 92). — Earlier  work  (Ann.  Physik,  1924, 
[iv],  73,  145)  has  been  extended  by  measuring  the 
change  in  dielectric  constant  which  takes  place  in  the 
anisotropic  melting  of  p-azoxyanisole  in  a  magnetic 
field  perpendicular  to  the  plane  of  the  parallel  plate 
condenser  used  for  the  determinations  for  different 
values  of  the  angle  between  the  field  and  the  normal 
to  the  plane  of  the  condenser.  A  modified  form  of 
Omstcin’s  equation  (ibid.,  74,  445)  has  been  employed 
to  calculate  the  magnetic  moment  in  which  a  correc¬ 
tion  for  cohesive  forces  is  applied.  The  value  assigned 
to  the  magnetic  moment,  g,  is  4'GxlO*13  (=l-5xI05' 
Bohr  magnetons).  R.  W.  Lunt. 

Molecular  and  atomic  volumes.  XIII.  Ex¬ 
amples  from  organic  chemistry  of  the  volume 
law  for  solids.  W.  Biltz.  XIV.  Molecular 
volumes  of  the  methyluric  acids.  W.  Klemm  and 
L.  Klemm  (Annalen,  1927.  453,  259—278,  279—288; 
cf.  this  vol.,  188). — XIII.  The  validity  of  the  law  that 
the  volume  of  a  compound  at  0°  Ahs.  is  equal  to  the 
sum  of  the  volumes  of  its  constituents  at  0°,  each 
multiplied  by  a  constitutive  factor  expressed  by  the 
ratio  of  two  integers,  has  been  examined  for  a  variety 
of  organic  compounds.  Zero  volumes  may  be  calcu¬ 
lated  from  density  data  (cf.  Herz,  A.,  1926,  117),  or, 
with  carbon  and  many  inorganic  substances,  but  not 
with  organic  substances,  may  be  taken  as  equal  to 
the  volumes  at  the  ordinary  temperature,  since  the 
coefficients  of  expansion  are  small.  For  carbon  as 
diamond  and  as  graphite  the  values  are  Caimon,j 
3-4  c.c.,  and  Cgfaphlt0  5-4  c.c.  In  all  the  compounds 
examined,  the  normal  zero  volume  of  hydrogen, 
11-6  c.c.,  must  be  multiplied  by  the  factor  0-5. 
Nitrogen  does  not  appear  to  contribute  anything  to 
the  zero  volumes  of  compounds  into  the  composition 
of  which  it  enters.  The  aliphatic  normal  saturated 
hydrocarbons  obeyr  the  additive  law  if  the  value 
^diamond  is  used,  whilst  the  same  is  true  for  the 
aromatic  hydrocarbons  if  the  value  is  used. 

A  double  linking  raises  the  zero  volume  by  4  o.c,,  and 
a  treble  linking  by  12  c.c.  The  balogenated  hydro¬ 
carbons  also  obey  the  additive  rule,  the  zero  volumes 
of  chlorine,  bromine,  and  iodine  being  16-5,  19-5,  and 
24-3  c.c.,  respectively,  and  the  constitutive  factor 
unity.  In  the  carbonyl  group,  the  value  for  oxygen 
is  the  actual  zero  volume,  10-7,  whilst  for  hydroxyl 
oxygen  and  ether  oxygen  the  value  is  about  one  third 
of  this.  With  allotropic  modifications,  the  more 
unstable  form  has,  in  general,  the  larger  volume,  and 
similarly  for  geometrical  isomerides ;  e.g.,  maleic  acid 
has  a  larger  heat  of  combustion  and  a  larger  zero 
volume  than  fumaric  acid.  Closing  the  chain  to 
form  hexamethylene  reduces  the  volume  by  about 
10  c.c.,  hut  it  seems  likely  that  the  formation  of  a  ring 
of  four  carbon  atoms,  as  in  a-pinene,  may  cause  an 
increase  in  volume.  In  the  dibasic  aliphatic  acids 
of  the  series  „CH2rH>04,  the  volume  is  rather  larger 
than  the  theoretical  value  when  n  is  odd,  and 
somewhat  smaller  when  n  is  even.  At  present,  the 
law  of  additive  zero  volumes  is  of  little  use  in 
deciding  questions  of  constitution,  owing  to  the  in¬ 
accuracy  and  scantiness  of  the  necessary  experimental 
data. 

XIV.  The  values  of  df  for  the  methylated  uric 
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acids  have  been  determined,  and  used  to  calculate  the 
molecular  volumes.  The  volume  of  a  methyl  group 
is  4  c.c.  greater  in  the  pyrimidine  ring  than  it  is  in 
the  glyoxaline  ring.  For  a  number  of  isomerides,  the 
greater  the  volume,  the  greater  is  the  dissociation 
constant.  The  volumes  of  1  : 7-  and  1  :  9-dimethyl- 
uric  acids  are  abnormal.  R.  Cuthill. 

Absorption  of  radiation  in  the  extreme  ultra¬ 
violet  by  the  inert  gases.  C.  Cuthbertsox  (Proc. 
Roy.  Soc.,  1927,  A,  114,  650—658). — The  apparent 
number  of  electrons  per  molecule  which  affect  dis¬ 
persion  and  their  free  frequency  can  be  deduced 
from  dispersion  measurements  (A.,  1910,  ii,  85,  561) 
by  the  use  of  the  expression  (x—  1—  N'qe2l[2um(n02 
— n2)]  (a  one-term  formula  of  Drude’s  type),  N' 
being  the  number  of  molecules  in  unit  volume  and 
q  the  number  of  dispersion  electrons  per  molecule. 
An  investigation  of  the  actual  position  of  the  absorp¬ 
tion  bands  has  shown  that,  certainly  in  the  ease  of 
xenon  and  krypton,  and  probably  in  the  case  of  the 
three  other  inert  gases,  strong  absorption  bands 
exist  in  the  neighbourhood  of  the  positions  predicted 
by  the  simple  formula.  A  concave  grating  in  a 
vacuum  spectrograph  was  used,  the  position  of  the 
absorption  band  being  deduced  from  the  wave¬ 
lengths  of  the  bright  lines  blocked  out  by  the  gas, 
which  was  admitted  between  the  source  of  radiation, 
the  carbon  arc,  and  the  photographic  film.  In  xenon, 
the  calculated  free  frequency  is  at  1001,  the  absorp¬ 
tion  band  begins  near  1036  at  a  pressure  of  0-545  mm., 
and  culminates  between  903-7  and  687.  In  krypton, 
the  calculated  free  frequency  is  at  840,  and  the 
absorption  begins  near  904  at  a  pressure  of  0-218  mm. 
and  culminates  on  the  long- wave  side  of  687.  In 
argon  and  helium  the  calculated  free  frequencies  are 
at  726  and  507,  respectively,  and  the  beginning  of 
the  absorption  band,  about  800,  is  easily  recognised. 
With  neon,  the  calculated  free  frequency  is  at  481, 
and  the  absorption  begins  beyond  595.  In  all  five 
eases  the  maximum  of  absorption  is  on  the  short¬ 
wave  side  of  the  calculated  free  frequency. 

L.  L.  Bircumshaw. 

Relation  between  refractive  and  dispersive 

constants  of  inert  gases.  C.  Cuthbertsox  {Proc. 
Roy.  Soo.,  1927,  A,  114,  659 — 661).— By  plotting  the 
cube  roots  of  the  refractive  constants  of  the  inert 
gases  for  long  waves  against  the  square  of  the  effective 
number  of  dispersion  electrons  derived  from  dispersion 
measurements  by  means  of  a  one-term  formula  of 
Drudc’s  type  (preceding  abstract)  a  straight  line  is 
obtained.  The  equation  for  the  line  is  A  -\-q~  = 
1)J,  A  and  B  being  constant  for  all  five  gases 
and  equal  to  16-7  and  5-483,  respectively.  The 
interpretation  of  the  figures  is  considered. 

L.  L.  Bircumshaw. 

Dispersion  of  light  in  gases  within  the  ultra¬ 
violet  spectrum.  [  Refractivity  of  methane  and 
Emiinonia.]  S.  Bribers  (Z.  Physik,  1927,  41,  378 
—384). — The  refractivity  of  methane  and  ammonia 
has  been  determined  for  21  wave-lengths  from 
5462-23  to  2302-86  A.  Formulae  involving  four  con¬ 
stants,  which  have  been  evaluated,  are  proposed  to 
represent  the  change  of  refractivity  with  wave¬ 
length.  The  pressure  coefficient,  p,  in  Maseart’s 


equation,  (n — l)p^1(l+pp)~1=const.,  has  been  found 
to  be  2-10xl0~5  and  13-9xl0~5  cm;1,  respectivelv. 

R.  W.  Lttnt. 

Variation  of  the  refractive  indices  of  gases 
with  pressure  from  1  to  10  atm,  M.  Opladen 
(Z.  Physik,  1927,  42,  160— 171).— The  refractivity  of 
air  and  carbon  dioxide  has  been  determined  by  an 
interferometer  method  for  the  wave-lengths  5462  and 
4359  A.  in  the  pressure  range  1 — 10  atm.  The 
following  values  were  obtained  for  the  constants  in 
Mascart’s  equation,  n— l=£p(l+Pp)  :  air,  &A,= 
0-3617  X  10-«±0-0002  x  10'6,  pA  =0-51  X  10'8±0-05  X 
10-°,  kK  =0-3659  X  10-«±0-0002  x  10'8,  pA,=0-53  x 

10~6±0-05x  10'5 ;  carbon  dioxide,  £A[=0-5468 X  10-® 
±0-0005xl0±  pAl=8-72xl0-6±0-32xl0±  &A,= 

6-5533  X  10_6±0-0005,  (±=8-71  x  Kr«±0-30  x  lO’6. 

The  refractivity  of  air  at  0°  at  760  mm.  is  accordingly 
?i0  — 1=293-03 xlO'°±OT7x  10-®,  in  good  agreement 
with  the  results  of  other  workers.  R,  W.  Lunt  . 

Refractive  indices  of  a  crystalline  liquid  over 
its  entire  range  of  existence.  C.  Mauguin  (Bull. 
Soc.  chim.  Belg.,  1927,  36,  172— 178).— Ethyl 
p-  (p  -  etkoxybenzylideneamino)  -  a  -  me bhylcinnamate 
melts  at  95°  to  an  anisotropic  liquid  which  changes 
into  the  isotropic  state  at  123°.  Under  certain 
conditions  the  anisotropic  liquid  may  be  supercooled 
to  74°,  at  which  temperature  it  changes  to  a  viscid, 
stratified  liquid.  The  ordinary  (n0)  and  extraordinary 
(ne)  refractive  indices  of  each  of  the  two  birefringent 
liquids  have  been  measured  over  their  possible  ranges 
of  existence.  A  lower  limiting  temperature  for  the 
existence  of  the  very  unstable,  stratified  phase  has 
not  been  determined.  Measurements  have,  however, 
been  made  at  a  temperature  as  low  as  40°.  The 
change  from  the  stratified  to  the  anisotropic  liquid 
at  74°  is  accompanied  by  a  change  in  the  values  of 
ne  and  nQ  (for  the  Udine)  from  1-852  to  1-842  and 
from  1-513  to  1-523,  respectively.  The  values  at 
120°  of  ne  and  n0  for  the  anisotropic  liquid  are  1-708 
and  1-562,  respectively.  The  value  of  n\f  for  the 
isotropic  liquid  is  1-603.  J.  S.  Carter. 

Refractive  indices  of  nicotine.  J.  W.  Gifford 
and  T.  M.  Lowry  (Proc.  Roy.  Soc.,  1927,  A,  114, 
592 — 593). — -Using  the  apparatus  employed  recently 
for  measuring  the  refractive  indices  of  benzene  and 
cyclohexane  (A.,  1923,  ii,  705),  the  refractive  indices 
of  nicotine  have  been  measured  for  thirteen  wave¬ 
lengths.  L.  L.  Bircumshaw. 

X-Ray  diffraction  in  liquids.  C.  V.  Raman  and 
C.  M.  Sogani  (Nature,  1927,  119,  601).— The  X-ray 
liquid-haloes  of  hexane  and  cyclohexane  differ  in  such 
a  manner  as  to  indicate  the  effect  of  the  geometrical 
form  of  the  molecules  on  the  X-ray  scattering  by  a 
liquid,  the  structure  of  the  latter  being  much  more 
homogeneous  than  that  of  the  former.  The  diffrac¬ 
tion  haloes  of  cyclohexane  and  benzene  are  closely 
similar.  On  the  other  hand,  for  ordinary  light,  hexane 
and  cyclohexane  exhibit  similarity,  and  differ  from 
benzene.  A.  A.  Eldridqe, 

Magnetic  double  refraction.  0.  V.  Raman  and 
J.  R,  K.  Rao  (Nature,  1927,  119,  528).— Experi¬ 
ments  on  aliphatic  hydrocarbons,  alcohols,  ethers, 
and  esters  have  definitely  established  the  existence 
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of  magnetic  birefringence  in  all  of  the  liquids 
examined.  A.  A.  Eldridge. 

Rotatory  power  of  tartaric  acid.  E.  Vellinger 
{Compt.  rend,,  1927,  184,  1010— 1012).— Polemical 
against  the  criticism  by  Longcliambon  of  the  author’s 
results  (A.,  1926,  1201 ;  this  vol.,  17).  The  author 
repeats  the  interpretation  of  his  observations  more 
precisely.  J.  Grant. 

Rotation  of  camphor  in  alcoholic  solutions. 
N.  Schoorl  (Pharm.  Weekblad,  1927,  64,  338 — 344). 
— The  rotations  and  specific  gravities,  and  the  tem¬ 
perature  coefficients  for  the  rotation  and  specific 
gravity,  of  pure  camphor  in  concentrations  of  10  and 
20  g.  per  100  c.c.  in  70%  and  90%  (by  volume)  alcohol 
are  recorded.  The  specific  rotations  [a]D  are  for 
70%  alcohol +33-80°+0-2c-f 0-090;,  and  for  90% 
alcohol  -f-37-05°+0T45c+ 0-090Z,  for  values  of  c  from 
5  to  25  (g.  per  100  c.c.  of  solution)  and  for  t  10—30°. 
The  m.  p.  of  the  camphor  used  was  177-5°±0-2°,  corr. 

S.  I.  Levy. 

Rotatory  dispersion  of  certain  aspartic  esters. 
E.  P.  Mazza  and  G.  Dello  Jojo  (Atti  R.  Accad. 
Lincei,  1927,  [vi],  5,  294 — 301). — Measurement  of  the 
optical  rotations  of  (3-ethyl  hydrogen  Z-aspartate, 
p-tsoamyl  hydrogen  Z-aspartate,  diethyl  Z-aspartate, 
and  diisoamyl  1-aspartate  (b.  p.  198 — 199°/20  mm., 
cZ16  0-989,  [oc]D  —  8-50°)  shows  that  the  dialkyl  aspartates 
exhibit  normal  rotatory  dispersion,  whereas  the 
monoalkyl  esters  (in  aqueous  solution)  show  a  distinct 
maximum  of  the  dispersion  for  5209  A.  Clough 
(J.C.S.,  1915,  107,  1509)  found  that,  in  hydro¬ 
chloric  acid  solution,  diethyl  Z-aspartate  is  dextro¬ 
rotatory;  this  change  in  the  direction  of  rotation 
can  be  due  only  to  conversion  of  the  nitrogen  from 
the  ter-  to  the  quinque-valent  form.  It  appears 
probable  that,  in  aqueous  solution,  the  a-carboxyl 
group  of  the  monoalkyl  aspartates  is  salified  by  the 
amino-group  and  that  there  exists  the  equilibrium, 

C02R-CH2-CH2<g§">0+H20  ~ 

C02R-CH2-CH(C02H)-NH3-0H  — 
C02R-CH2-CH(NH2)-C02H+H20. 

Such  an  equilibrium,  depending  on  the  temperature 
and  concentration,  would  explain  the  change  in  sign 
of  the  alkyl  hydrogen  aspartates  with  change  of 
temperature  (cf.  Piutti  and  Magli,  A.,  1907,  i,  296). 

It  cannot  be  assumed  that  aspartic  acid  has  the 
normal  molecular  structure  in  aqueous  solution,  but 
the  sodium  salt  and  the  dialkyl  esters  must  have  it,  and 
as  these  are  lsevorotatory,  it  seems  the  more  rational 
to  term  Z-aspartic  acid  the  acid  which  is  dextro¬ 
rotatory  in  aqueous  solution  (cf.  Karrer  and  Kaase, 
A.,  1919,  i,  670).  T.  H.  Pope. 

Statistical  mechanics  and  its  application  to 
physico-chemical  problems.  R.  C.  Tolman  (J. 
Franklin  Inst.,  1927,  203,  661 — 678). — A  discussion 
of  the  applications  of  statistical  mechanics  to  systems 
in  equilibrium. 

Valency  and  structure  of  hydrogen  and  helium. 
It.  De  (J.  Sci.  Assoc.  Maharajah’s  Coll.  Vizianagaram, 
1927,  3,  10 — 19). — The  structure  of  the  helium  atom 
and  of  the  hydrogen  molecule  is  analysed  on  the  basis 
of  certain  very  arbitrary  assumptions  concerning 


interatomic  forces;  explanations  are  advanced  for 
the  group  displacement  law  of  radioactivity,  and  a 
structure  is  suggested  for  H3.  R.  W.  Lunt. 

Structure  and  kinetic  phenomena  of  hydrogen. 
R.  De  (J.  Sci.  Assoc.  Maharajah’s  Coll.  Viziana¬ 
garam,  1927,  3,  26 — 29). — The  author’s  theory  of  the 
structure  of  the  hydrogen  molecule  (preceding 
abstract)  is  used  to  contend  that  a  simple  harmonic 
motion  of  the  molecule  is  a  necessary  condition  of 
its  stability,  and  that  this  motion  is  to  be  identified 
with  the  velocity  of  thermal  agitation. 

R.  W.  Lunt. 

Ionisation  potentials  of  hydrogen.  R.  De  (J. 
Sci.  Assoc.  Maharajah’s  Coll.  Vizianagaram,  1927, 
3,  20 — 25). — The  author’s  theory  (cf.  preceding 

abstracts)  is  extended  to  calculate  and  discuss  the 
ionisation  potentials  of  hydrogen.  R.  W.  Lunt. 

Molecular  structure  of  elements  and  com¬ 
pounds.  I  and  II.  A.  E.  Makovetzky  (J.  Russ. 
Phys.  Chem.  Soc.,  1926,  57,  549 — 604). — Theoretical. 
Atoms  and  molecules  are  assumed  to  be  perfect 
spheres,  and  the  conception  of  “  true  ”  density, 
t.e.,  the  ratio  of  the  mass  of  the  substance  to  the 
volume  actually  occupied  by  the  atoms,  is  developed 
from  geometrical  and  kinetic  considerations.  An 
equation  of  state  is  deduced  for  all  states  of 
aggregation. 

From  these  considerations,  expressions  are  devel¬ 
oped  for  the  physical  behaviour  of  gaseous,  liquid, 
and  solid  substances ;  the  results  are  shown  to  bs  in 
good  agreement  with  the  published  experimental 
values.  For  the  thermal  expansion  of  gases,  it  is 
assumed  that  only  the  space  between  the  molecules 
increases,  and  an  expression  is  deduced  connecting 
apparent  densities  of  the  gas  at  different  temperatures. 

On  the  assumption  that  all  substances  expand  by 
1/273  of  the  volume  actually  unoccupied  by  the 
molecules  for  an  increase  of  temperature  of  1°,  these 
expressions  are  extended  to  liquids  and  solids  also. 
For  gases  they  reduce  to  the  simple  gas  laws. 

The  formulae  obtained  were  tested  by  Young’s 
values  for  the  thermal  expansion  of  organic  liquids. 
The  agreement  for  them,  as  also  for  the  elements 
bromine,  mercury,  and  water  (ice),  was  found  to  bo 
satisfactory.  For  “  liquid  ”  gases  the  formulas  were 
modified,  as  the  coefficient  of  expansion  depends  on 
the  range  of  existence  of  the  gas  as  a  liquid.  The 
experimental  and  theoretical  values  for  hydrogen, 
nitrogen,  chlorine,  and  ammonia  agree  closely. 

The  expressions  were  further  tested  by  a  con¬ 
sideration  of  the  degree  of  filling  of  space  by  spherical 
molecules  of  known  radius  in  contact  and  the  change 
due  to  a  gradual  separation  on  expansion.  Formula 
so  deduced  were  found  to  be  identical  in  form  with 
those  above,  and  to  give  values  closely  similar  to 
Young’s  data. 

The  thermal  expansion  of  gases,  liquids,  and  solids 
at  constant  pressure  is  considered,  and  it  is  con¬ 
cluded  that  for  equal  relative  expansions  between  two 
corresponding  temperatures,  the  heat  of  expansion  is 
entirely  determined  by  the  fraction  of  the  volume  of 
the  substance  occupied  by  molecules,  and  is  inde¬ 
pendent  of  the  size  of  the  molecules  or  the  mass  and 
positions  of  the  atoms.  The  connexion  between  the 
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molecular  heat  capacities  at  different  temperatures 
and  tho  work  of  expansion  against  the  internal 
pressures  is  discussed,  and  its  dependence  on  the 
“  true  ”  density  of  a  substance,  and,  consequently, 
on  tho  number  and  arrangement  of  tho  atoms  in 
a  molecule,  demonstrated.  For  similarly  constituted 
molecules,  where  these  considerations  can  he  neglected, 
the  expressions  reduce  to  Dulong  and  Petit’s  and 
Neumann’s  rules. 

An  expression  is  given  for  the  “  true  molecular 
density  ”  of  a  substance.  It  is  Avogadro’s  law 
extended  to  all  states  of  aggregation,  and  is  an 
equation  of  state  connecting  the  apparent  density 
with  the  mol.  wt.  and  structure.  The  value  of  tho 
“  true  ”  density  of  hydrogen  is  calculated  from  the 
known  data  of  atomic  sizes  on  the  assumption  that 
the  hydrogen  molecule  consists  of  two  spherical 
atoms  in  contact.  It  is  further  checked  by  a 
comparison  of  tho  properties  of  hydrogen  with 
helium,  and  its  behaviour  at  the  f.  p. ;  it  is  approxim¬ 
ately  0-4.  The  kinetic  and  geometrical  aspects  of 
mono-,  di-,  tri-,  and  some  varieties  of  poly¬ 
atomic  molecules  are  discussed  and  diagrams  given, 
from  which  the  values  of  the  fractions  of  the  volumes 
of  molecules  occupied  by  atoms  are  obtained.  Most 
of  the  theoretically  possible  structures  were  found  to 
correspond  with  known  elements  or  compounds. 
Taking  the  value  of  the  true  ”  density  of  hydrogen 
as  0-4,  the  deduced  physical  properties  of  silica, 
diamond,  sulphur  dioxide,  hydrogen,  carbon  tetra¬ 
chloride,  chlorine,  benzene,  water,  and  n-pentane  and 
its  homologues  were  found  to  be  in  close  agreement 
with  experiment.  The  silica  molecule  is  probably 
(Si02)3;  liquid  chlorine  is  (Cl)6,  with  a  structure 
identical  with  that  of  carbon  tetrachloride,  stannic 
chloride,  silicon  tetrachloride,  and  phosphorus  oxy¬ 
chloride,  benzene  and  water  appear  to  possess  con¬ 
densed  molecules  almost  identical  with  tho  crystallised 
state,  the  structures  being  probably  hexagonal  rings  : 
C8H6  and  (H20)4.  M.  Zveguntzov. 

Sulpho-salts.  L.  Fernandes  (Atti  R.  Accad. 
Lineei,  1927,  [vi],  5,  302 — 303). — A  statement  of 
work  to  be  carried  out  on  variations  in  the  co¬ 
ordination  forces  of  a  salt  which  occur  when  oxygen 
is  replaced  partly  or  wholly  by  sulphur. 

T.  H.  Pope. 

Electronic  formulation  of  organic  compounds. 

R.  Muller  {Z.  Elektrochem.,  1927,  33,  152—155). 
—Probable  modes  of  sharing  electrons  between 
carbon  atoms  in  unsaturated  chains  and  rings  of 
various  types  are  discussed.  In  cases  where  con¬ 
jugated  double  linkings  are  usually  written,  it  is 
supposed  that  the  electrons  -will  tend  to  be  shared 
equally  among  the  carbon  atoms  concerned.  Although 
this  is  possible  in  ring  systems  of  certain  types,  it  is 
not  possible  in  open  chains.  A  displacement  of 
electron  orbits  is  postulated  in  such  cases,  and  certain 
physical  and  chemical  properties  are  accounted  for 
on  this  basis.  H.  J.  T.  Ellingham. 

Polarisation  of  a  medium  and  molecular 
structure .  Electric  moments  of  dihalogen  deriv¬ 
atives  of  benzene.  J.  Eerera  (Bull.  Soc.  chim. 
Belg.,  1927,  36,  310— 311).— See  A.,  1926,  779. 

Florentium  or  illinium?  L.  Rolla  and  L. 
FERNANDES  (Nature,  1927,  119,  637— 638).— A  claim 


for  priority  in  the  discovery  of  element  61,  and  for 
tho  name  “  florentium.”  A.  A.  Eldridge. 

Elements  of  atomic  numbers  43,  61,  75,  85, 
and  87.  Herszfinkiel  (Compt.  rend.,  1927,  184, 
968— 970).— A  brief  account  with  discussion  is  given 
of  attempts  by  the  author  and  others  to  isolate  these 
elements.  J.  Grant. 

Variation  of  the  atom  form  factor  with  the 
wave-length  of  the  scattered  radiation.  G. 
Greenwood  (Phil.  Mag.,  1927,  [vii],  3,  963 — 972). — 
Using  photometric  methods,  it  has  been  shown  that 
the  scattering  power  F  of  an  atom  is  a  function  of 
sin  6/x,  as  demanded  by  theory.  The  relative  advan¬ 
tages  of  the  photographic  and  ionisation  methods  in 
measuring  intensity  are  discussed.  W.  B.  Downey. 

Investigation  of  metallic  layers  by  X-rays. 
K.  Becker  (Z.  Physik,  1927,  42,  222— 225).— An 
A -ray  reflexion  method  is  described  which  is 
particularly  adapted  for  the  investigation  of  change 
in  crystal  structure  produced  in  wires  by  mechanical 
deformation  (of.  this  vol.,  503).  R.  W.  Lunt. 

Symmetry  of  atoms  in  crystals.  K.  Herr¬ 
mann  (Z.  Physik,  1927,  42,  631 — 636). — The  problem 
of  the  symmetry  of  atoms  in  a  crystal  structure  is 
discussed  with  particular  reference  to  the  views 
expressed  in  the  books  by  Schocnflies  and  Wyckoff, 
and  it  is  concluded  that  it  is  not  necessary  to  ascribe 
a  hexagonal  characteristic  symmetry  to  atoms  or 
ions  in  a  crystal.  R.  W.  Lunt. 

Carbon  atom  model  and  the  structure  of 
diamond.  R.  B.  Lindsay  (Physical  Rev.,  1927, 
[ii],  29,  497 — 509). — The  dimensions  of  the  four  2X 
orbits  of  the  carbon  atom  are  computed  with  the 
following  alternative  assumptions  :  (a)  spherical  dis¬ 
tribution  of  chargo  about  the  nucleus,  (b)  orientation 
in  orbital  planes  with  random  phase  relations, 
(c)  orientation  in  orbital  planes  with  definitely 
assigned  phase  relations.  The  apholial  distance  is 
approximately  2-00ao,  where  «0= 0-532  A.,  the -radius 
of  the  smallest  orbit  in  hydrogen.  The  “  radius  ”  of 
the  carbon  (diamond)  atom  calculated  from  the 
atomic  volume  is  2-06a„.  With  simplifying  assump¬ 
tions,  tho  models  thus  worked  out  are  applied  to  the 
diamond  lattice.  The  lattice  constant,  a,  has  an 
upper  limit  of  3-00o„  (the  experimental  value  being 
2-90o0);  the  lattice  energy  for  a— 2-74o0  is  Q-55Rh, 
where  R  is  the  Rydberg  number,  the  corresponding 
value  of  the  heat  of  sublimation  being  171  kg.-cal./ 
mol.,  and  tho  experimental  value  168 — 177  kg.- 
cal./mol.  A.  A.  Eldridge. 

Structure  of  certain  silicates.  W.  L.  Bragg 
and  J.  West  (Proc.  Roy.  Soc.,  1927,  A,  114,  450 — 
473). — The  silicates  present  an  interesting  but  difficult 
problem  for  X-ray  analysis  owing  to  their  complexity 
and  low  symmetry,  and  an  attempt  is  made  to  deter¬ 
mine  their  atomic  arrangement  by  utilising  some 
characteristic  features  of  oxygen  compounds,  the 
chief  being  that  the  form  of  the  structure  is  almost 
entirely  determined  by  the  packing  of  the  oxygen 
atoms,  the  other  atoms  being  inserted  into  the 
interstices.  The  properties  of  both  cubic  and  hex¬ 
agonal  close-packed  assemblages  of  oxygen  atoms  are 
considered,  and  it  is  shown  that  the  refractive  index 
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of  any  compound  in  which  oxygen  atoms  are  in  close 
packing  at  a  distance  of  2-7  A.  apart  must  be  at 
least  1-71.  Since  the  atoms  of  beryllium,  aluminium, 
and  silicon  cause  no  expansion  of  the  oxygen  groups 
and  have  a  very  small  ionic  refractivity,  crystals 
based  on  this  arrangement  will  have  a  refractive  index 
in  the  neighbourhood  of  1-71.  Beryllium  oxide, 
corundum,  ehrysoberyl,  and  cyanite  fulfil  these 
conditions.  Rotation  photographs  made  on  the  last 
give  the  following  dimensions  of  the  unit  cell : 
a=7-18,  6=8-00,  c=5-55  A.  (cf.  Rosbaud  and  Mark, 
A.,  1926,  889);  there  are  four  molecules  in  the  unit 
cell  and  it  is  based  on  a  simple  cubic  assemblage  of 
close-packed  oxygen  atoms.  The  aluminium  atom 
probably  lies  at  the  centre  of  six  oxygen  atoms  and 
the  silicon  atom  at  the  centre  of  four  oxygen  atoms. 
The  spinel  group  is  shown  to  be  a  structure  based  on 
hexagonal  close  packing  of  oxygen  atoms,  the  oxygen 
atoms  being  close  to  the  positions  of  a  cubic  face- 
centred  lattice,  w-ith  magnesium  atoms  surrounded  by 
four  oxygen  atoms  and  aluminium  atoms  surrounded 
by  six  oxygen  atoms.  The  X-ray  spectra  of  olivine, 
chondrodite,  humite,  and  clinohumite  have  been 
studied.  The  unit  cell  in  olivine  is  a  rectangular 
block  containing  sixteen  oxygen  atoms,  and  the  cells 
of  the  others  grow  by  the  addition  of  layers  of  oxygen 
atoms  parallel  to  the  (001)  plane.  There  are  four 
such  layers  in  olivine  and  five  in  chondrodite.  The 
magnesium  and  silicon  atoms  are  presumably  sur¬ 
rounded  by  six  and  four  oxygen  atoms,  respectively, 
in  the  chondrodite  group,  as  they  are  in  olivine. 
The  structure  of  silicates  with  a  more  open  arrange¬ 
ment  of  oxygen  atoms  is  also  discussed,  and  such 
compounds  as  have  been  analysed  indicate  that  the 
packing  of  oxygen  atoms  remains  the  predominant 
feature  of  the  structure.  L.  L.  Bircumshaw. 

Crystal  structure  of  electrodeposited  chrom¬ 
ium.  R  Sillers,  jun.  (Transr  Amer.  Electrochem. 
Soe.,  1927,  51,  309 — 315).— X-Ray  examination 
of  electrodeposited  chromium  in  both  the  “  bright  ” 
and  the  “  grey  ”  or  “  burnt  ”  conditions  reveals  only 
the  body-centred  cubic  structure,  as  exhibited  by 
chromium  obtained  by  ordinary  fusion  methods. 
No  indications  were  obtained  of  an  allotropic  form 
such  as  has  been  reported  (A.,  1926,  112),  and, 
if  present,  might  limit  the  applicability  of  chromium 
plating.  The  lattice  parameter  of  the  electrolytic 
chromium  is  in  agreement  with  precise  measurements 
previously  reported  for  ordinary  chromium. 

H.  J.  T.  Ellingham. 

Magnetism  and  crystal  structure  of  mangaa- 

ese-aluminium-copper.  F.  Heusler  (Z.  anorg. 
Chem.,  1927,  161,  159 — 160). — It  is  suggested  that 
in  manganese-aluminium-copper  at  red  heat  the 
aluminium  atoms  are  completely  dissociated  from  tiie 
manganese  and  copper  atoms,  and  remain  so  when  the 
mass  is  quenched.  If  now'  the  alloy  is  aged  at  S0°, 
combination  occurs  between  aluminium  and  copper 
atoms  and  between  aluminium  and  manganese  atoms, 
but  without  any  change  in  the  crystalline  form,  and 
the  metal  becomes  ferromagnetic.  R,  Cctthill. 

Iron  crystals.  L.  W.  McKeehan  (Nature,  1927, 
119,  705 — 706). — By  electrical  heating,  single  body- 


centred  cubic  (a)  crystals  of  iron  can  be  obtained  of 
length  20  cm.  in  wire  of  diameter  1  mm.  The  optimal 
rate  of  travel  of  the  heated  portion  is  4  cm.  per  hr, ; 
the  best  results  have  been  obtained  in  hydrogen  at 
atmospheric  pressure,  and  the  chemical  purity  and 
previous  mechanical  history  of  the  iron  are  relatively 
unimportant.  The  magnetic  and  magnetostrictive 
properties  of  the  crystals  have  been  investigated. 

A.  A.  Eldridge. 

Structure  of  a  protective  coating  of  iron 
oxides.  R.  M.  Bozorth  (J.  Amer.  Chem.  Soe., 
1927,  49,  969 — 976). — A  study  of  X-ray  powder 
photographs,  taken  with  different  characteristic 
radiations,  of  the  protective  coating  produced  by  the 
action  of  steam  on  iron  at  700°  with  subsequent 
cooling  in  air  indicates  that  the  coating  is  built  up  of 
layers  of  ferrous  oxide,  magnetite,  and  ferric  oxide  in 
the  order  of  oxidation,  the  respective  thicknesses 
being  estimated  as  1  x  10~2,  2x  10~4,  and  2x  10  5  cm. 
A  high-tension  automatic  voltage  regulator  suitable 
for  use  with  X-ray  tubes  of  the  gas  type  is  described, 

S.  K.  Tweedy. 

Compounds  Fe3S4,  Co3S4,  and  Ni3S4,  and  their 
structure.  W.  F.  de  Jong  and  H.  W.  V.  Willems 
(Z.  anorg.  Chem.,  1927,  161,  311 — 315). — Rontgeno- 
graphie  examination  of  linnasite  and  polydymite  show 
them  to  have  similar  structures  to  magnetite  and  to 
synthetic  Co3S4  and  Ni3S4.  The  compound  Fe3S4 
does  not  appear  to  occur  in  nature,  and  cannot  be 
obtained,  like  Co3S4,  by  heating  the  monosulphide  in 
hydrogen  sulphide.  A.  R.  Powell. 

Crystal  structure  of  hexamminecobaltic  per¬ 
chlorate.  R.  W.  G.  Wyckoff,  S.  B.  Hendricks, 
and  T.  P.  McCutcheon  (Amer.  J.  Sci.,  1927,  [vj.  13, 
388 — 398). — Pure  hexamminecobaltic  perchlorate  has 
been  prepared  by  neutralising  the  hexammine  base 
witii  perchloric  acid  at  such  a  concentration  that 
the  perchlorate  crystallises  on  keeping.  The  X-ray 
spectrum  shows  the  crystal  unit  to  be  a  cube  of  side 
1T39  A.  The  density  of  the  salt  is  2-05,  correspond¬ 
ing  with  four  molecules  in  the  unit  cube.  The  crystal 
structure  is  developed  from  a  face-centrcd  space- 
group,  and  it  is  demonstrated  that  the  crystal  cannot 
be  holohedral.  The  atomic  arrangement  is  discussed, 
and  it  is  shown  that  the  positions  of  the  ionic  groups 
must  resemble  the  positions  of  iiigher  symmetry 
occupied  by  the  corresponding  atoms  in  hexammine¬ 
cobaltic  iodide,  which  yields  data  agreeing  very  closely 
with  those  for  the  perchlorate.  H.  F.  Gillbe. 

X-Ray  studies  of  catalytically  active  metals. 
G.  Bredig  and  R.  Allolio  (Z.  physikal.  Chem.,  1927, 

126,  41 — 7 1 ). — Sputtered  films  of  platinum,  palladium, 
and  nickel  were  prepared  in  the  glow  discharge  in 
different  gases,  and  their  catalytic  activities  in  effect¬ 
ing  the  combination  of  hydrogen  with  oxygen  and 

with  ethylene  were  compared  with  the  results  of 
X-ray  examinations  by  the  powder  method.  Fdms 
prepared  in  hydrogen  are  inactive  or  very  slightly 
active.  For  platinum  and  palladium  the  lat-tice 
constant  is  increased  by  sputtering  (0-9%  and  2-9%, 
respectively),  but  the  nature  of  the  lattice  is  unaltered. 
This  increase  is  attributed  to  saturation  of  the  film 
with  hydrogen.  For  nickel  the  lattice  changes  from 
a  cubic  to  a  hexagonal  form.  Sputtering  of  the 
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metals  in  oxygen  at  low  pressures  (0-1  mm.)  produces 
oxide  films  which  are  inactive,  but  become  active  on 
subsequent  reduction.  X-Ray  examination  of  the 
active  and  inactive  forms  revealed  no  differences, 
apart  from  variation  in  the  sizes  of  the  particles,  and 
it  is  concluded  that  catalytic  activity  is  a  property 
of  the  uncoinbined  metals.  G.  A.  Elliott. 

Crystal  structure  of  a  few  compounds  of  the 
general  formula  MG6,LR6.  0.  Hassel  (Z.  physi- 
kal.  Chem.,  1927,  126,  118 — 126). — Data  are  given 
for  the  crystal  structures  of  compounds  of  this  series 
for  which  M=Zn,  Mg,  Ni,  etc.,  L=Si,  Zr;  G=H,0, 
and  R=F,  Cl,  etc.  These  compounds  all  crystallise 
in  the  trigonal  system.  The  fundamental  rhombo- 
hedron  of  the  crystal  corresponds  with  one  molecule  of 
the  compound,  and  it  consists  of  eight  LRg  groups  at 
the  corners  and  one  MGfi  group  in  the  centre.  The 
distributions  of  the  G  and  R  elements  in  relation  to  M 
and  L,  respectively,  await  further  investigation. 

G.  A.  Elliott. 

Crystal  structure  of  caesium  fluogermanate. 
R.  W.  G.  Wyckoff  and  J.  H.  Muller  (Amer.  J.  Sci., 
1927,  [v],  13,  347 — 352). — The  structure  of  cscsium 
fluogermanate  has  been  determined  by  the  powder 
method  to  be  cubic,  resembling  potassium  and 
ammonium  chloroplatinates.  The  parameter  for 
fluorine  has  a  value  near  to  0-20.  The  length  of  the 
edge  of  the  unit  cube  containing  four  molecules  of 
caesium  fluogermanate  is  8-99  A.,  whence  dada  — 
4>10,  whilst  dotls, —3-899,  the  discrepancy  being  due 
probably  to  the  adherence  of  air  to  the  small 
crystals.  R.  A.  Morton. 

X-Ray  investigation  of  the  grain  size  and  of 
tempering  in  tungsten  wire.  K.  Becker  (Z. 
Physik,  1927,  42,  226—245). — A  modification  of  the 
Debye-Seherrer  technique  is  described  suitable  for 
the  investigation  of  the  grain  size  and  of  the  effect  of 
tempering  in  metallic  wires  in  which  the  disappearance 
of  the  Ka.  doublets  is  used  to  detect  the  distortion  of 
the  grating.  The  variation  in  the  grain  size  and  the 
effect  of  tempering  at  various  temperatures  have  been 
examined  by  this  method  for  ordinary  and  for  single- 
crystal  tungsten  wires  after  mechanical  deformation 
by  stretching.  R.  W.  Lunt. 

Crystal  structure  of  thallium.  K.  Becker  {Z. 
Physik,  1927,  42,  479 — 480). — The  relative  intensities 
of  the  X-ray  spectrum  of  a  completely  filled  hexagonal 
grating  have  been  computed  qualitatively  for  various 
orientations  of  the  grating;  they  differ  considerably 
from  the  intensities,  for  the  same  orientations,  observed 
by  Levi  for  crystalline  thallium  (Nuovo  Cimento, 
1924,  1,  1 ;  1926,  3,  297).  Levi’s  conclusion  that 
crystalline  thallium  has  a  completely  filled  hexagonal 
grating  is  therefore  unsound.  R.  W.  Lunt. 

X-Ray  investigation  of  certain  long-chain 
compounds.  A.  Muller  (Proe,  Roy.  Soc.,  1927, 
A,  114,  542—561)  . — An  X-ray  analysis  has  been 
made  of  well-developed  crystals  of  stearic,  bromo- 
stearie,  stearolie,  and  behenolic  acids.  All  the  four 
crystals  are  monoclinic-prismatie,  with  the  symmetry 
plane  perpendicular  to  the  large  face.  There  are  four 
molecules  in  the  unit  cell,  and  the  lattice  belongs  to 
simple  r  type.  For  the  four  acids,  respectively. 


a=o-546,  11-039,  9-551,  9-551;  6=7-381,  4-904, 
4-686,  4-686 ;  c=48-84,  52-84,  49-15,  59-10  A.  From 
the  experimental  data  it  is  concluded  that  chains 
of  carbon  atoms  exist  in  all  of  the  four  crystals,  the 
carbon  atoms  being  arranged  in  sets  which  are  equally 
spaced  along  straight,  or  nearly  straight,  lines  (chain 
axes).  These  chains  are  packed  in  the  crystal  with 
their  axes  parallel,  or  nearly  parallel,  to  each  other. 
The  distance  between  two  successive  carbon  atoms 
in  the  chain  is  considerably  smaller  than  the  distance 
between  one  chain  and  its  neighbours,  so  that  the 
mass  density  along  a  chain  axis  is  higher  than  that 
along  any  other  straight  line  in  the  crystal.  The 
monoclinic  angle  p  is  a  measure  of  the  tilt  of  these 
chains  relative  to  the  basal  plane  of  the  crystal ; 
for  stearic  acid  it  is  63°  38',  for  bromostearic  acid 
43°  17',  for  stearolie  acid  53°  4',  and  for  behenolic  acid 
53°  30'.  The  crystal  molecule  has  a  chain  of  carbon 
atoms,  their  number  being  equal  to  that  in  the 
chemical  molecule.  The  above  statements  are 
expressed  in  a  mathematical  form,  and  it  is  shown 
that  it  is  possible  to  predict  certain  general  features 
of  the  intensity  distribution  from  the  structure 
factor  alone.  With  regard  to  the  general  structure 
of  the  substances,  the  following  conclusions  are 
reached :  the  chain  can  be  represented  as  a  rod  of 
elliptical  cross-section;  the  axial  ratio  of  the  ellipse 
is  approximately  0-64;  in  the  crystal  these  rods  are 
packed  in  parallel  bundles  and  in  such  a  way  that  they 
occupy  an  average  cross-section  of  18-3  xl0‘10  cm.2 
Consideration  of  data  previously  given  for  octadecane 
(A.,  1925,  ii,  367)  suggests  that  the  carboxyl  group 
occupies  a  smaller  space  along  the  c  axis  than  the 
methyl  group,  and  it  is  concluded  that  the  length 
of  the  methyl  group  in  the  c  direction  is  1-4  A. 

L.  L.  Bircu.mshayv. 

X-Ray  investigation  of  the  polymorphism  of 
fatty  acids.  G.  M.  de  Boer  (Nature,  1927,  119, 
634 — 635). — The  influence  of  temperature  on  the 
modifications  of  the  odd  and  even  saturated  fatty 
acids  has  been  determined.  Values  for  the  m.  p., 
transition  point,  p£-,  (3n-,  and  a-spaeing  are  :  for  the 
acid  CuH220„,  28-2°,  17°,  30-1  A.,  — ,  25-4  A. ;  for 
C.oILA,  41-2°,  32°,  35-1  A.,  31-5  A.,  29-8  A. ;  for 
C-JRA,  52-1°,  44°,  39-7  A.,  35-9  A.,  34-4  A.; 
for  C17H3102,  60-6°,  54°,  — ,  40-2  A.,  3S-7  A.  The 
stable  modification  of  the  C13  acid  is  p£,  and  of 
C1S,  pn.  The  even  fatty  acids  appear  to  have  only 
monotropie  modifications,  of  which  the  C-modifieation 
is  stable.  A.  A.  Eldhidge. 

Isodimorphism  of  the  alkaline-earth  sulphates 
and  alkali  perchlorates.  D.  Vorlander  and  H, 
Hempel  (Ber,,  1927,  60,  [/J],  845—848 ;  cf.  Grahmann, 
A.,  1913,  ii,  586;  Vorlandcr  and  KaascSit,  A.,  1923,  ii, 
487). — Barium  and  strontium  sulphates  pass  into 
regular  modifications  when  strongly  heated,  and  lead 
sulphate  becomes  completely  isotropic.  Contrary 
to  Grahmann,  anhydrous  crystalline  calcium  sulphate 
similarly  passes  into  the  regular  form,  double  refrac¬ 
tion  persisting  only  in  larger,  isolated  fragments. 
If  the  heating  has  not  been  sufficiently  intense  to 
cause  decomposition,  the  crystals  revert  to  the 
rhombic  form  when  cooled.  Transformation  could 
not  be  observed  with  the  alkaline-earth  chromates  or 
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selenates  or  with  calcium  tungstate,  lead  tungstate, 
or  lead  molybdate.  H.  Wren, 

Theory  of  crystal  growth.  H.  Bbandes  ( Z . 
physikal.  Chem.,  1927,  126,  196 — 210). — A  mathe¬ 
matical  theory  of  crystal  growth  is  developed  for  the 
cubic,  rhombododecahedral,  and  octahedral  systems 
by  considering  the  energy  conditions  when  a  new 
centre  of  growth  is  formed  on  a  completed  crystal 
surface.  II.  I1.  Gillbe. 

Formation  of  mixed  crystals  by  the  contact 
of  solid  phases,  and  by  precipitation  from 
solution.  L.  Vegard  and  T,  Hauge  (Z.  Physik, 
1927, 42, 1 — 14). — Using  the  Debyc-Scherrer  method, 
the  formation  of  mixed  crystals  by  contact  of  the 
solid  phases,  dried  by  phosphorus  pentoxide,  has  been 
established  for  the  system  KBr-KCl .  Evidence  is 
thereby  afforded  for  the  exchange  of  atoms  between 
crystal  gratings  in  contact.  No  definite  evidence  of 
mixed  crystal  formation  was  obtained  by  grinding 
or  hammering  a  mixturo  of  powdered  gold  and  copper ; 
a  small  increase  was  observed  in  the  copper  grating 
constant  due  to  the  presence  of  a  few  gold  atoms. 
Mixed  crystals  are  also  formed  by  contact  of  the  dry 
solid  phases  in  the  system  HgCl-HgBr.  Mercurous 
nitrate  solution  yields  with  a  solution  of  potassium 
chloride  and  bromide  in  any  proportion  homogeneous 
mixed  crystals  corresponding  in  composition  with 
that  of  the  alkali  halide  solution.  E.  W.  Bunt. 

Formation  of  twin  metallic  crystals.  G,  D. 
Preston  (Nature,  1927,  119,  600—601). 

Re  crystallisation  of  metals.  E.  K.arnof  and 
G.  Sachs  (Z.  Physik,  1927,  42,  283— 301).— The 
temperature  at  which  recrystallisation  commences 
has  been  determined,  using  the  procedure  of  Carpenter 
and  Elam  (B.,  1925,  211),  for  the  following  varieties 
of  aluminium  rods  5  mm.  in  diameter  after  mechanical 
deformation  by  stretching ;  crystallised,  recrystalliscd, 
die-drawn  crystal  after  recrystallising,  and  ordinary 
rod.  For  the  first  two  varieties  the  temperature  at 
which  recrystallisation  commences  is  approximately 
the  same  for  the  same  reduction  in  cross-section.  A 
similar  relationship  holds  for  the  other  two  varieties ; 
the  temperature  is,  however,  considerably  lower  for 
the  same  reduction  in  cross-section.  For  single 
crystals  the  temperature  at  which  recrystallisation 
commences  increases  with  the  temperature  at  which 
the  crystals  are  stretched,  and  decreases  as  the  cross- 
section  is  reduced.  The  tensile  strength  as  a  function 
of  the  temperature  (0 — 900°)  has  been  determined 
for  stretched  copper  strips  before  and  after  recrystallis¬ 
ation,  and  the  extensibility  of  copper  strip  before  and 
after  recrystallisation  has  been  measured  in  the  same 
temperature  range.  E.  W.  Luet. 

Hardness  of  compressed  powdered  metals 
after  heating.  B.  Gakre  (Z.  anorg,  Chem.,  1927, 
161, 152 — 154). — The  hardness  of  compressed  pastilles 
of  powdered  silver,  copper,  lead,  aluminium,  and 
magnesium  after  haying  been  heated  at  various 
temperatures  has  been  measured.  Up  to  150°  there 
is  little  increase  in  hardness,  but,  in  agreement  with 
the  results  of  Tammann  and  Mansuri  (A,,  1923,  ii, 
300),  the  increase  beyond  200°  is  considerable.  Since 
with  a  mixture  of  two  metals  the  occurrence  of  a 


reaction  below  the  m.  p.  depends  on  internal  diffusion, 
the  hardness  of  the  compressed  mass  increases  con¬ 
siderably  at  the  reaction  temperature.  In  particular, 
the  formation  of  compounds  which  dissociate  at  the 
m.  p.  can  be  detected  in  this  way.  The  mixture 
corresponding  in  composition  wdth  the  compound  gives 
the  hardest  mass.  A  pastille  of  the  eutectic  com¬ 
position  gives  a  harder  product  than  other  mixtures 
when  heated  at  a  temperature  somewhat  below  that 
of  the  eutectic.  Hence  internal  diffusion  occurs  in 
the  solid  state  even  when  no  mixed  crystals  or  com¬ 
pounds  are  formed.  R.  Co  thill. 

Texture  of  rolled  and  recrystallised  regular 
surface-centred  metals.  I  and  II.  (Freiherr) 
von  Goler  and  G.  Sachs  (Z.  Physik,  1927,  41,  873 — 
906). — The  crystalline  structure  of  rolled  and  of 
reerystallised  aluminium  and  copper  sheet  has  been 
examined  by  an  X-ray  method  and  the  results 
obtained  are  given  and  discussed.  R.  W.  Lunt. 

Motion  of  electrons  in  metallic  conduction. 
A.  E.  Mai.inovski  (Z.  Physik,  1927,  42,  319 — 322). — 
The  problem  of  whether  the  sudden  starting  of  a 
current  in  a  conductor  produces  a  mechanical  reaction 
due  to  the  co-ordination  of  the  random  motion  of  the 
conductivity  electrons  in  the  direction  of  the  electric 
field  has  been  investigated  in  the  following  way. 
A  ring,  half  of  copper  and  half  of  bismuth,  was 
suspended  by  a  fine  tungsten  wire  in  a  high  vacuum. 
By  illuminating  one  of  the  copper-bismuth  junctions 
with  light  from  an  arc  lamp,  a  current  of  0-54  amp. 
could  be  set  up  in  the  ring.  The  ring  suspension  was 
provided  with  a  mirror,  and  the  sensitivity  of  the 
system  was  9-2  g.  cm. /sec.  Negative  results  were 
obtained,  from  which  it  is  concluded  that  the  motion 
of  the  conductivity  electrons  is  independent  of  the 
self-induction  of  the  conductor.  E.  W.  Lunt. 

Influence  of  pressure  on  the  electrical  con¬ 
ductivity  of  gold.  A.  Michels,  P.  Gbels,  and 
(Miss)  0.  Veraart  (Proc.  K.  Akad.  Wetenseh., 
Amsterdam,  1927,  30,  47—51;  cf.  this  voL,  99).— 
The  change  in  the  resistance  (r)  of  a  gold  wire  with 
increase  of  pressure  has  been  examined.  The  values 
at  10°  of  —  Arxl08/r  at  pressures  of  101 '5  and 
251-5  kg./cm.2  are  5-03  and  11-8,  respectively.  The 
decrease  in  resistance  apparently  does  not  vary  in  a 
linear  manner  with  the  pressure.  J.  S.  Carter. 

Galena  and  iron  pyrites  as  detectors  [of  wire¬ 
less  waves].  A.  Scbxeede  and  H.  Buggisch  (Z. 
anorg.  Chem.,  1927,  164,  85 — 107). — Lead  sulphide 
crystals  containing  the  theoretical  amount  of  sulphur 
and  prepared  by  fusion  of  precipitated  sulphide  are 
of  little  use  in  the  rectification  of  wireless  waves,  even 
if  crystallisation  has  been  slow  or  foreign  substances 
have  been  added.  Sublimation  of  the  precipitated 
sulphide  in  a  current  of  hydrogen  sulphide  yields, 
however,  crystals  which  contain  a  slight  excess  of 
sulphur  and  arc  practically  as  effective  for  detection 
as  the  best  natural  crystals  of  galena,  -which  also 
contain  an  excess  of  sulphur.  The  surface  of  crystals 
obtained  by  fusion  may  be  rendered  active  by  treat¬ 
ment  with  melted  sulphur.  A  fairly  good  preparation 
is  obtained  by  heating  precipitated  lead  sulphide  at 
1000°  under  high  pressure ;  the  product  also  contains 
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an  excess  of  sulphur.  If  the  mass  is  actually  fused 
under  pressure,  the  amount  of  sulphur  in.  the  product 
is  further  increased,  and  the  activity  improved 
correspondingly.  The  presence  of  silver  sulphide  in 
the  sintered  mass  has  no  efiect,  or  is  actually  detri¬ 
mental.  The  sensitivity  of  active  crystals  prepared 
artificially  is,  unlike  that  of  active  natural  crystals, 
uniform  throughout  the  mass.  It  thus  seems  likely 
that  the  insensitive  parts  of  natural  crystals  contain 
only  the  theoretical  amount  of  sulphur,  or  even  less. 
The  sensitivity  of  a  single  crystal,  whether  natural  or 
artificial,  is  the  same  throughout  the  crystal.  Con¬ 
trary  to  the  statements  of  other  authors  (cf.  Gaubert, 
A.,  1926,  229),  the  sensitivity  of  natural  crystals  is 
not  related  to  their  crystalline  form.  This  is  very 
probably  the  case  also  for  natural  crystals  of  iron 
pyrites.  A  theoretical  content  of  sulphur  seems, 
however,  to  bo  essential  for  the  sensitivity  of  these 
crystals.  Attempts  to  prepare  artificial  specimens 
have  been  unsuccessful.  R.  Chthill. 

Thermo-electric  effect  in  single-crystal  zinc. 
E.  G.  Linder  (Physical  Rev.,  1927,  [ii],  29,  554— 
565). — The  thermo-IO/,.F  thermo-electric  power, 
and  Peltier  heat  of  single-crystal  zinc  against  copper 
have  been  determined  as  functions  of  crystal  orient¬ 
ation  between  —182°  and  400°.  The  thermo-electric 
power  of  liquid  against  solid  zinc  at  the  m.  p., 
6j— es,  is  —7-89  microvolt  per  degree  for  polycrystalline 
zinc.  Polycrystalline  zinc  may  be  considered  as  an 
alloy  of  ZnJL  and  Zn||  (2:1).  '  A.  A.  Eldridge, 

Accidental  thermo-electric  efiect  in  bismuth. 
T.  Todesco  (Atti  R.  Accad.  Lincei,  1927,  [vi],  5, 
377 — 379). — From  experiments  on  the  thermo¬ 
electric  effect  in  samples  of  bismuth  in  which  the 
orientation  of  the  crystals  has  been  controlled  it  is 
concluded  that  the  effect  has  its  origin  in  the  contact 
of  two  crystals  asymmetrically  oriented. 

R.  W.  Lunt. 

Surface  heat  of  charging.  L.  Tones  and  I. 
Langmuir  (Physical  Rev,,  1927,  [ii],  29,  52*1 — 531). — 
Methods  are  given  for  the  calculation  of  the  surface 
heat  of  charging  of  a  conductor  for  pure  metals,  for 
oxide-coated  metals,  and  for  monatomic  films.  The 
relation  between  this  quantity  and  certain  assump¬ 
tions  fundamental  to  the  theory  of  electron  emission 
is  briefly  considered.  A.  A.  Eldridge. 

Transverse  magneto-resistance  efiect  in  single 

crystals  of  iron.  W.  L.  Webster  (Proc.  Roy.  Soc., 
1927,  A,  114, 611 — 019). — The  change  of  resistance  in 

a  transverse  magnetic  field  has  boon  measured  in 
single  crystals  of  iron  with  the  current  along  a  (100), 
(110),  or  (111)  crystal  axis,  and  with  the  magnetic 
m  a  series  positions  in  the  planes  normal  to 

these  directions..  Below  5000  and  above  12,000  gauss 
there  is  always  a  gradual  decrease  in  resistance  which 
is  approximately  proportional  to  the  field  strength, 
in  the  region  between,  there  occurs  a  rapid  change  of 
resistance,  which  is  positive  when  the  current  is  along 
a  cubic  axis  and  negative  from  the  other  two  direc¬ 
tions  ;  the  magnitude  of  this  depends  on  the  direction 
°t  the  magnetic  field;  it  vanishes  when  the  field  is 
a  ong  a  cubic  axis.  It  is  suggested  that  the  pheno¬ 
menon  is  of  a  double  nature,  that  the  gradual  change 


of  resistance  is  to  be  ascribed  to  some  direct  action 
of  the  field  on  the  conducting  electrons,  and  that  the 
intermediate  rapid  change  is  due  to  the  change  of 
orientation  of  the  atoms  accompanying  magnetisation. 

L.  L.  Bircumshaw, 

Magnetic  permeability  ol  iron  and  magnetite 
in  high-frequency  alternating  fields.  G.  R.  Wait 
(Physical  Rev.,  1927,  [ii],  29,  566 — 578). — -No  anoma¬ 
lous  change  in  the  permeability  of  iron  was  observed 
at  any  frequency  (cf.  Wwedensky  and  Theodortsehik, 
Ann.  Physik,  1922,  [iv],  68,  463).  The  absolute  value 
of  the  permeability  of  powdered  magnetite  decreases 
from  T532  at  >,132*2  metres  to  T401  at  X  85*8  metres. 

.A.  .A.  Eldridge. 

Experiment  on  and  theory  of  the  nature  of 
anisotropic  liquids.  V.  Freedericksz  and  A. 
Repiewa  (Z.  Physik,  1927,  42  ,  532— 540).— The 
behaviour  of  anisotropic  liquids  in  a  magnetic  field  is 
used  to  ascertain  the  forces  at  work  in  the  body  of 
such  liquids.  The  diamagnetic  action  of  the  magnetic 
field  permits  the  calculation  of  the  forces  on  the 
surface.  All  types  of  anisotropic  liquids  are  affected 
(cf.  Friedel,  A.*  1923,  ii,  223).  W.  E.  Downey. 

Optical  constants  of  single-crystal  bismuth. 
(Miss)  F.  E.  Dix  and  L,  H.  Rowse  (J.  Opt.  Soc. 
Amer.,  1927,  14,  304 — 308). — Since  the  bismuth 
crystal  is  rhombohedral-hexagonal,  it  is  optically 
uniaxial  and  has  two  sets  of  optical  constants.  Pre¬ 
vious  measurements  of  polycrystalline  material  have 
given  some  average  of  the  crystal  constants.  If  a 
single  crystal  is  split  along  the  natural  cleavage  plane 
perpendicular  to  the  principal  axis,  which  is  also  the 
optic  axis,  a  very  fine  reflecting  surface  is  obtained. 
Monochromatic  plane-polarised  light  reflected  from 
this  surface  is  transformed  into  eUipticaUy-polarised 
light,  from  an  analysis  of  which  the  optical  constants 
for  light  travelling  parallel  to  the  optic  axis  have  been 
obtained  for  wave-lengths  between  670  and  350  mg. 

C.  J.  Smithells. 

Chlorides  of  sulphur.  I.  Freezing  points. 
T.  M.  Lowry,  L.  P.  McHatton,  and  G.  G.  Jones 
(J.C.S.,  1927,746 — 756). — Mixtures  containing  sulphur 
and  chlorine  attain  a  state  of  equilibrium  when 
heated  at  100°  in  sealed  tubes,  or  on  addition  of  a 
trace  of  iodine  as  catalyst.  They  then  give  a  f.-p. 
curve  which  show's,  in  addition  to  the  familiar  maxima 
due  to  the  crystallisation  of  S2C12  and  SC14,  two  well- 
defined  breaks  -which  are  attributed  to  the  crystallis¬ 
ation  of  SC12  and  S3C14.  An  equilibrium  mixture  of 
composition "SCL  deposits  SCI,,  on  freezing.  Freshly 
prepared  mixtures  of  sulphur  monoehlorido  with  an 
equilibrium  mixture  containing  about  70%  of  chlorine 
behave  differently  and  exhibit  a  maximum  f.  p.  at 
the  composition  SC12,  A  solid  of  this  composition 
is  obtained  on  freezing.  The  temporary  formation 
of  the  dichloride  in  this  way  is  attributed  to  the 
interaction  of  the  monochloride  and  the  tetrachloride 
which  were  present  in  the  original  components  of  the 
mixture.  G.  A.  Elliott. 

Isotropic  point  of  crystalline  liquids.  W. 
Herz  (Z.  anorg.  Chem.,  1927,  161,  228 — 230). — 
From  published  data  for  84  compounds  the  relation 
between  the  m.  p.  (Abs.)  and  the  temperature  (Abs.) 
at  which  an  anisotropic  crystalline  liquid  becomes 
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isotropic  has  been  found  to  be  approximately  a 
constant,  the  weighted  mean  value  of  which  is  0-94. 

A.  It.  Powell. 

Heat  of  evaporation  and  [degree  of]  association 
of  hydrogen  fluoride.  N.  de  Kolosovski  (Bull. 
Soc.  claim.,  1927,  [iv],  41,  422 — 428).— The  molecular 
heat  of  evaporation  of  hydrogen  fluoride,  X,  calculated 
from  the  differential  Clapeyron-Clausius  equation, 
is  1927±90  g.-eal.,  indicating  a  probable  mol.  wt.  of 
60  02  at  the  b.  p.  Correction  of  an  error  in  calculation 
brings  Simons’  value  of  X  to  6279  g.-cal.  (A.,  1924, 
ii,  848).  S.  K.  Tweedy. 

Internal  pressures  and  latent  heats  of  evapor¬ 
ation  of  liquids.  K.  M.  Stachorsky  (J.  Buss. 
Phys.  Ghem.  Soc.,  1926,  58,  966 — 982).— Theoretical. 
The  relation  of  the  molecular  internal  pressures  to 
the  other  physical  properties  of  liquids  is  discussed. 
By  combining  van  der  Waals’  expression  d  log  pj 
dT-fTc/T*,  where  /—  a/V/BTc,  when  T-0-5TC)  with 
the  Clapeyron-Clausius  equation,  the  relation 
ajV2=ljo  is  obtained,  where  l  is  the  latent  heat  of 
evaporation  and  v  the  specific  volume,  i.e.,  the 
internal  molecular  pressure  is  equal  to  the  latent  heat. 
The  values  of  the  internal  pressures  calculated  by 
van  Laar’s  and  van  der  Waals’  empirical  expression 
agree  satisfactorily  with  the  experimental  values 
for  l  for  non-associated  liquids.  Similar  agreement 
is  found  for  T—0*C4Tc,  By  applying  the  theory 
of  capillarity,  the  relation  a/V2—  ky,  where  y  is 
the  surface  tension,  is  obtained.  Using  the  known 
values  of  V2  and  y  for  different  corresponding 
temperatures,  the  expression  a/F2=235-9  yTITc  is 
deduced. 

The  connexion  between  the  internal  pressure 
(i.e.  the  latent  heat)  and  the  coefficients  of  expansion 
(a)  and  compressibility  (p),  Z=T«i>/41-35i3(  is  shown 
to  apply  over  a  wide  range  Of  temperatures  and 
pressures.  By  the  introduction  of  Poisson’s  coefficient 
of  capillarity,  the  rules  of  Kistiakovski  and  Walden 
and  of  Trouton  are  shown  to  be  particular  cases  of 
more  general  laws  which  apply  to  other  corresponding 
temperatures.  M.  Zveglntzov. 

Surface  tension  and  latent  heat  of  evaporation. 
W.  Herz  (Z,  anorg.  Chem,,  1927, 161,  304). — A  reply 
to  Verschaffelt  and  de  Block’s  criticism  {this  vol., 
108)  of  an  earlier  paper  by  the  author  (A.,  1926,  1008). 

A.  R.  Powell. 

Wiedemann-Framz  law.  II.  A.  Eltcken  and 
K.  Dittrich.  (Z.  physikal.  Chem.,  1927,  125,  211 — 
227 ;  ef.  A.,  1924,  ii,  648). — The  thermal  conductivities 
of  pure  iron,  nickel,  and  thallium,  and  of  copper- 
manganeso,  lead-thallium,  and  copper-nickel  alloys 
have  been  determined  at  80°  and  273°  Abs.  Variation 
of  tk  j  grain  size  of  alloys  between  wide  limits  had  no 
effect  on  the  conductivity.  This  is  in  accordance 
with  the  theory  that  the  mean  free  path  of  electrons 
must  be  smaller  in  these  alloys  than  in  the  pure  metals, 
and  is  of  tho  order  of  the  diameter  of  single  crystals 
of  alloy.  The  non-metallic  conductivity  of  com¬ 
pressed  constantan  was  20%  less  than  that  of  the 
untreated  alloy  at  80°,  a  difference  which  disappeared 
on  allowing  rccrystallisation  to  take  place.  Bridg¬ 
man’s  explanation  (Proe.  Amer.  Acad.  Arts  ScL, 
1922,  57,  113)  for  the  influence  of  pressure  on  the 


Wiedemann-Franz  number  is  not  considered  adequate! 
and  another  explanation  is  put  forward. 

L.  F.  Gilbert. 

Emissivity  methods  of  investigating  thermal 
conduction  in  metals.  H.  Gregory  and  C.  T. 
Archer  (Phil.  Mag.,  1927,  [vii],  3,  931— 944).— The 
determination  of  thermal  conductivity  by  measuring 
the  emission  of  heat  from  an  electrically  heated  wire 
is  discussed.  Using  conditions  so  controlled  that 
Newton’s  law  of  heat  emission  is  found  to  be  valid, 
the  thermal  conductivity  of  platinum  is  determined 
for  a  limited  temperature  range.  Further  modific¬ 
ations  of  the  method  are  suggested  which  wall  enable 
thermal  conductivity  to  be  measured  at  higher 
temperatures.  W.  E.  Downey. 

Determination  of  gas  density  with  the  gas 

density  balance.  II.  Ethylene  as  a  comparison 
gas.  A.  Stock  and  G.  Ritter  (Z.  physikal.  Chem., 
1927,  126,  172).— The  density  of  ethylene  has  been 
recalculated;  the  new  value  is  1-26026  g. /litre  at  0° 
and  760  mm.  pressure,  replacing  the  earlier  value  of 
L-26057  (this  vol.,  102).  H.  F.  Glll.ee. 

Vapour  pressure.  III.  Toluidines.  J.  F.  T. 
Berliner  and  O.  E.  May.  TV.  Naphthols. 
J.  F.  T.  Berliner,  0.  E.  May,  and  D.  F.  J.  Lyngh 
(J.  Amer.  Chem.  Soc.,  1927,  49,  1007—1011,  1012— 
1016;  cf.  A.,  1926,  1198). — The  vapour  pressures  of 
o-,  m-,  and  p-toluidines  have  been  measured  from 
about  40°  to  a  few  degrees  above  the  b.  p.,  which,  at 
760  mm.,  are  199-84°,  202-86°,  and  200-35°,  respect¬ 
ively.  The  observed  vapour  pressures  agree  with 
those  calculated,  and  the  heats  of  vaporisation  vary 
linearly  with  the  temperature.  The  entropies  of 
vaporisation  at  a  concentration  of  0 -00507 iV  indicate 
that  the  toluidines  are  highly  associated  substances, 

The  b.  p.  of  a-  and  (S-naphthol  at  760°  arc  288-01° 
and  294-85°,  respectively.  Observed  vapour  pressures 
are  in  agreement  with  those  calculated  from  derived 
latent  heat  equations,  and  the  entropies  of  vaporis¬ 
ation  indicate  that  the  naphthols  do  not  form  normal 
liquids.  F.  G.  Willson. 

Vapour  pressure  of  intensively  dried  nitrogen 
tetroxide.  J.  W.  Smith  (J.C.S.,  1927,  867—874).— 
Nitrogen  tetroxide  was  dried  by  repeated  distillation 
through  phosphorus  pentoxide  during  periods  of  from 
4  to  6  months.  An  increase  in  vapour  pressure 
resulted  (cf.  Srnits,  A.,  1926,  1206),  which  amounted 
in  the  most  favourable  ease  to  approximately  2-5  cm. 
After  a  sudden  change  in  the  temperature  of  tho  dried 
material,  the  corresponding  change  in  vapour  pressure 
was  established  slowly,  several  hours  being  required 
to  attain  the  steady  value.  G.  A.  Elliott. 

Malonic  anhydride  (carbon  suboxide),  C3Or 
M.  J.  Edwards  and  J.  M.  Williams  (J.C.S.,  1927, 
855 — 857). — Pure  gaseous  malonic  anhydride  is  very 
stable  in  the  absence  of  mercury,  when  dry  and 
contained  in  a  glass  vessel  which  has  not  been  con¬ 
taminated  with  tho  polymerised  form.  Its  vapour 
pressures  have  been  measured  between  —62°  and  4_°, 
and  it  is  concluded  that  the  b.  p.  at  atmospheric 
pressure  is  6-8°,  whilst  the  heat  of  vaporisation  is 
calculated  to  ho  approximately  6  kg.-cal.  The 
velocity  of  polymerisation  of  the  anhydride  in  a 


contaminated  glass  vessel  is  not  in  accordance  with 
any  simple  formula,  and  the  reaction  is  probably  a 
catalytic  surface  reaction.  G,  A.  Elliott. 

Adequacy  of  the  assumption  of  molecular 
aggregation  in  accounting  for  certain  of  the 
physical  properties  of  gaseous  nitrogen.  F.  G. 
Keyes  and  R.  S.  Taylor  (J.  Amer.  Chem,  Soc.,  1927, 
49,  896— 911).— The  equation  (I)  /(v-^)- 

holds  for  gas  mixtures,  and  may,  therefore, 
probably  bo  applied  to  associated  gases.  For  slightly 
associated  gases  it  is  developed  into  the  form  pv= 
RT{l-\-Bjv-\-CJv--r  .  .  .),  B  being  the  slope  of  the 
pv  isotherm  at  j>=0.  This  equation  assumes  that  the 
aggregation  depends  on  v  and  T,  in  accordance  with 
the  mass  law  and  perfect  gas  equation.  It  is  shown 
that  the  graph  of  B  against  IfT  should  be  linear  at 
sufficiently  high  temperatures  and  concave  towards 
the  1  IT  axis  at  lower  temperatures.  An  equation 
is  deduced  for  B  for  nitrogen ;  the  observed  results 
fit  the  linear  portion  of  this  curve  between  0°  and  150°, 
but  above  this  they  trend  away  from  the  theoretical 
curve.  Hydrogen,  helium,  and  neon,  for  which 
AjB  is  small  (as  with  nitrogen),  exhibit  similar 
behaviour;  argon,  for  which  AjR  is  larger,  shows  no 
departure  from  the  theoretical  curve  below  400°. 
Equation  (I),  modified  so  as  to  account  for  association, 
agrees  with  the  experimental  p-T  relationships  for 
nitrogen  up  to  150°  or  200° ;  above  this,  the  theoretical 
equation  gives  a  linear  graph  from  which  the  experi¬ 
mental  points  deviate.  Holborn  and  Otto’s  results 
for  nitrogen  (A.,  1925,  ii,  851)  may  he  represented 
between.  0°  and  200°  by  equation  (I)  with  J2—2-9286, 
(3=1-706;  «=  — 1-065,  A=1687-l,  Z=0-136  (p  in 
atm,,  and  v  in  c.c./g.).  An  equation  is  deduced  forth© 
specific  heat  at  constant  volume  of  a  slightly  associated 
gas ;  it  represents  the  observed  Qv—p  relationships 
for  air  very  well.  S.  K.  Tweedy. 

Limits  of  validity  of  gas  equations.  III. 
W.  Here  (Z.  Elektrochem.,  1927,  33,  155 — 156 ; 
of.  A.,  1926,  342). — The  ratio  of  the  density  of  the 
saturated  vapour  of  various  substances  to  their  vapour 
density,  calculated  from  the  gas  equation  for  the 
same  temperature,  hut  for  normal  pressure,  has  been 
computed  at  the  temperatures  § Tc,  and  Tc> 

where  Tc  is  the  critical  temperature.  At  the 
values  range  from  0-57  to  4-86,  The  sequence  of 
substances  arranged  according  to  the  magnitude  of 
this  ratio  is  different  at  the  three  temperatures.  At  a 
given  temperature,  substances  of  analogous  structure 
and  the  same  mol.  wt.  give  similar  values.  In  an 
homologous  series  the  ratio  falls  with  increasing 
m°l*  wt.  H.  J.  T.  Ellingham, 

Refinement  of  the  Eotvos  reflexion  method 

for  the  measurement  of  surface  tensions.  H. 
Moser  (Ann.  Physik,  1927,  [iv],  82,  963—992).— 
three  methods  have  been  used ;  (1)  reflexion  of 
horizontal  rays  a  distance  h  apart,  (2)  an  entirely 
different  arrangement  for  measuring  the  same 
constants  as  in  (1),  and  (3),  measurement  of  the 
horizontal  separation  of  two  vertically  reflected  rays 
hom  the  meniscus.  The  values  obtained  for  the 
surface  tension  of  water  in  mg./mm.  at  18°  by  the 
taree  methods  were  7*421  (±0*14%),  7-424  (±0-14%), 
7-431  (±0-09%),  respectively.  R.  A.  Morton, 


Absolute  value  of  surface  tension  of  pure  water 
according  to  the  wire-hoop  method  and  its 
dependence  on  temperature.  H.  Moser  (Aim. 
Physik,  1927,  [iv],  82,  993 — 1013). — In  addition  to 
the  values  obtained  by  the  reflexion  method  (cf. 
preceding  abstract),  the  value  7-431  (±0-1%)  is 
obtained  by  Lenard’s  method  (ibid.,  1924,  [iv],  74, 
381),  which  is  described  in  an  improved  form.  The 
value  7-427  mg./mm.  or  72-87  dynes/cm.  at  18°  may 
be  taken  as  the  weighted  mean  of  the  author's 
determinations  and  those  available  by  the  method 
of  capillary  rise.  The  temperature  coefficient  is 
-0-0158  mg./mm.  per  1°.  R.  A.  Morton. 

Rigidity  of  solid  unimolecular  films.  II . 
Mouquin  and  E.  K.  Rideal  (Proc.  Roy.  Soc.,  1927, 
A,  114,  690 — 697). — The  rigidity  of  unimolecular 

films  of  palmitic  and  stearic  acids  on  water  has  been 
determined  by  a  method  involving  the  rotation  of 
a  brass  diso  immediately  below  the  surface  of  the 
film,  thereby  exerting  a  drag  on  it  through  the 
intermediary  of  the  viscosity  of  the  water.  The 
unimolecular  film  was  formed  by  heating  the  water 
above  the  m.  p.  of  the  fatty  acid,  which  was  present 
as  a  small  crystal  on  the  water  surface ;  on  cooling, 
a  rigid,  unimolecular  film  of  the  acid  was  obtained  on 
the  free  surface  of  the  water.  Displacements  were 
measured  by  microscopical  observations  of  dust 
particles  on  the  surface  of  the  film.  The  coefficient  of 
rigidity,  g,  is  given  by  the  equation  8  —  —  (D^/SgZO 
where  8  is  the  displacement  of  the  particle  at 
a  distance  r  from  the  axis  of  the  disc,  O  is  the  angular 
velocity  of  the  disc,  n  the  viscosity  of  the  water,  h  the 
depth  of  immersion  of  the  rotating  disc,  and  a  the  radius 
of  the  disc.  The  true  rigidity  constant,  g/a;,  where  x  is 
the  film  thickness,  is  found  to  be  almost  identical  for 
the  two  acids  and  equal  to  4*9  X 107  dynes  per  cm.2  at 
20°.  The  temperature  coefficients  of  the  rigidities 
are  of  the  character  anticipated  for  waxy  solids,  in 
that  the  rigidity  decreases  rapidly  with  increase  of 
temperature  when  approaching  the  m,  p, 

L.  L.  Bircumshaw. 

Viscosity  of  liquid  chlorine.  E.  van  Aubel 
(Bull.  Acad.  roy.  Belg.,  1926,  [v],  12,  369—373).— 
The  formula  proposed  by  Batschinski  (A.,  1913,  ii, 
26)  connecting  fluidity  4>  and  specific  volume  v  of  a 
liquid,  viz.  v—u>-\-c4>,  where  <o  and  c  are  constants, 
yields  satisfactory  results  for  liquid  chlorine,  according 
to  data  of  Stcacio  and  Johnson  (A.,  1925,  ii,  376), 
except  in  the  neighbourhood  of  the  b.  p.  The  author’s 
formula  log  (Tc—T),  connecting  fluidity 

and  temperature,  where  m  and  n  are  constants,  is  also 
applicable  with  the  same  limitation. 

0.  H.  D.  Clark. 

Speed  of  diffusion  and  the  solvent.  G.  Mucins, 

G.  Fajermane,  I.  Dogotolsky,  and  L.  Levin 

(Ukraine  Chcm.  J.,  1926,  2, 153— 157).— See  A.,  1926, 

7S6. 

Molecular  combination  and  molecular  volumes 
of  mixtures  of  ether  and  hydrogen  bromide. 
J.  Russell  and  W.  E,  Sullivan  (Trans.  Roy.  Soe. 
Canada,  1926,  [iii],  20,  III,  301 — 306). — The  density 
at  0°  of  various  binary  mixtures  of  ethyl  ether  with 
hydrogen  bromide,  methyl  bromide,  and  ethyl 
bromide  has  been  measured.  If  the  molecular 
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fractions  of  the  bromides  in  the  various  mixtures  are 
plotted  against  their  molecular  volumes,  the  resulting 
graph  is,  for  the  alkyl  bromides,  an  approximately 
straight  line.  Hydrogen  bromide  does  not  give  a 
straight  line,  the  maximum  deviation  being  mani¬ 
fested  by  the  mixture  corresponding  in  composition 
with  the  compound  Et„0 ,211  Br  (cf,  McIntosh,  A,, 
1911 ,  i,  256).  The  deviations  almost  disappear, 
however,  if  the  mixtures  are  regarded  as  solutions  of 
this  compound  in  ether  or  hydrogen  bromide,  as  the 
case  may  be,  so  that  it  would  seem  that  the  compound 
must  be  only  very  slightly  dissociated  in  solution. 
Vapour-pressure  determinations  point  in  the  same 
direction.  R.  Cuthill. 

Viscosity  of  cellulose  nitrate  in  various  mix¬ 
tures  of  butyl  acetate,  ethyl  acetate,  ethyl  alcohol, 
and  benzene  as  solvents.  J.  R,  Cochrane  and 
G.  W.  Deeper  (J.S.C.I.,  1927,  46,  117— 119t).— 
The  viscosities  of  5%  solutions  of  cellulose  nitrate  in 
binary  and  ternary  mixtures  of  the  various  solvents 
have  been  determined.  Solutions  of  minimum 
viscosity  are  obtained  with  mixtures  containing  from 
40%  to '60%  of  alcohol.  The  viscosity-concentration 
curve  for  mixtures  of  ethyl  acetate  and  butyl  acetate 
is  practically  a  straight  line.  Benzene  acts  simply  as  a 
diluent,  causing  an  increase  in  viscosity  when  mixed 
with  the  pure  esters,  but  in  presence  of  alcohol  it  often 
shows  definite  solvent  properties  and  causes  a 
diminution  in  viscosity.  M.  S.  Burr. 

Rotatory  power  of  solutions  of  tartaric  acid. 
G,  Brtjhat  and  M.  Pauthenier  (J.  Phys.  Radium, 
1927,  [vi],  8,  153— 160).— See  A.,  1926,  661. 

Surface  tension  of  liquid  mixtures  in  the 
neighbourhood  of  the  critical  state.  P.  Brun 
(Compt.  rend.,  1927,  184,  966 — 967). — Measurements 
by  the  drop-counting  method  show  that  the  surface 
tensions  of  conjugate  liquid  pairs  become  equal  at  the 
critical  solution  temperature.  J.  Grant. 

System  sodium  sulphate-water.  I.  Densities 
and  specific  volumes  of  aqueous  solutions  of 
sodium  sulphate  between  25“  and  40°,  and  the 
fictive  volumes  of  sodium  sulphate  in  solution. 

R,  E.  Gibson  (J.  Physical  Chem.,  1927,  31, 496 — 510). 
—The  densities  of  solutions  (1 — 28%)  have  been 
determined  at  25°.  The  expansion  between  25°  and 
40°  was  also  measured .  The  fictive  volumes  of  sodium 
sulphate  and  water  in  solutions  of  sodium  sulphate 
have  been  calculated.  There  are  no  sudden  changes 
at,  the  transition  temperature.  Considerable  hydration 
of  the  salt  in  dilute  solutions  at  the  lower  temperatures 
is  indicated ;  the  hydration  diminishes  with  increase  of 
concentration  and  of  temperature.  L.  S.  Theobald. 

Dependence  of  physical  properties  of  mixtures 
of  water  and  sulphuric  anhydride  on  concentr¬ 
ation.  G.  Tammann  (Z,  anorg.  Chem.,  1927,  161, 
363 — 373). — A  review  of  the  experimental  data. 
Certain  properties  such  as  the  vapour  pressure, 
surface  tension,  and,  over  a  certain  range  of  con¬ 
centrations,  the  specific  resistance  and  the  density, 
show  very  little,  relationship  with  the  molecular 
composition  of  the  solution.  Others,  such  as  the 
compressibility  and  the  heat  and  volume  changes 
on  mixing,  are  dependent  directly  on  the  internal 


pressure.  Properties  closely  related  to  the  number 
and  composition  of  the  molecules  in  the  solution  are 
the  m.  p.  and,  in  some  eases,  the  viscosity. 

G.  A.  Elliott. 

Absorption  of  solutions  of  erythrosin  and 
Kundt's  rule.  P.  Vaillant  (Compt.  rend.,  1927, 
184,  939— 941).— T1  le  absorption  curves  for  solutions 
of  erythrosin  when  diluted  with  water,  sucrose 
solution,  glycerol  solution  (70%),  ethyl  alcohol, 
alcohol  containing  70%  of  mineral  oil,  and  alcohol 
containing  70%  of  benzene,  show  a  continuous  dis¬ 
placement  of  the  absorption  bands  towards  the  red. 
The  maxima  on  the  curves  are  given  by  X,„^=4006-f 
1096w— 228d,  where  n  is  the  mean  refractive  index 
and  d  the  density  at  20°  of  the  solutions.  The  results 
support  the  view'  that  the  wave-lengths  corresponding 
with  the  maxima  for  the  excitation  of  phosphorescence 
vary  as  the  square  root  of  the  dielectric  constants  of 
the  diluents.  J.  Grant. 

Internal  friction  of  molten  metals  and  alloys. 
III.  Internal  friction  of  copper,  antimony,  lead, 
and  copper-antimony,  copper-tin,  and  lead- 
bismuth  alloys.  A.  Bienias  and  F.  Sauerwald 
(Z.  anorg.  Chem.,  1927,  161,  51 — 75;  cf.  this  vol., 
14).— The  value  of  the  factor  in  the  Hagenbach 
correction  for  Poiseuille’s  law'  is  found  by  experiment 
to  be  1.  The  viscosities  of  copper,  antimony,  and 
lead  were  measured  over  the  temperature  ranges 
1145 — 1189°,  700 — 1000°,  and  441 — 844°,  respectively, 
Copper  gives  relatively  high  values,  probably  due  to 
association.  In  support  of  this  view',  the  temperature 
coefficient  of  the  surface  tension  is  found  to  he 
positive.  The  viscosities  of  lead-bismuth  alloys  are 
cither  additively  constituted  of  the  viscosities  of  the 
components,  or  else  show  slight  negative  deviations 
from  the  mixture  rule.  Alloys  of  copper  with  tin 
and  antimony  exhibit  both  positive  and  negative 
deviations,  and  the  viscosity  isotherms  have  points 
of  inflexion  corresponding  with  the  compounds 
Cu,Sn  and  Cu3Sb,  respectively.  For  all  the  metals 
and  alloys  examined,  the  fluidity  is  approximately  a 
linear  function  of  the  temperature.  R.  CuTiinx. 

Hardness  of  alloys.  A.  Mallock  (Nature,  1927, 
119,  669 ;  cf.  this  vol.,  300). — Curves  show  the 
relation  between  the  hardness  and  composition  of 
alloys  of  copper  with  tin,  zinc,  cadmium,  aluminium, 
antimony,  and  bismuth.  Except  for  bismuth,  the 
hardness  is  more  or  less  maximal  around  30%  of  the 
alloying  metal.  Coefficients  of  friction  of  the  alloys 
under  such  high  pressures  as  exist  at  the  cutting  edges 
of  saw'  teeth  and  the  point  of  the  conical  test-piece 
were  determined.  At  these  high  pressures,  lubrication 
has  no  practical  effect.  A.  A.  Eld  ridge. 

Solubility  of  the  rare  gases  in  water.  S. 
Valentines  (Z.  Physik,  1927,  42,  253 — 264). — The 
heats  of  dissolution  per  mol.  of  argon,  krypton,  and 
xenon  have  been  determined  from  the  data  of  von 
Antropoff  (A.,  1019,  ii,  511);  they  arc  of  the  form 
— rt— 2-2R(a0+alt),  w'here  t  is  the  temperature  and 
a0  and  a,  arc  constants.  These  constants  have  been 
evaluated,  and  have  been  used  to  integrate  the 
equation  —r—RT-dlog^ljdT,  where  l  is  the  solubility 
of  the  gas;  this  equation  then  becomes  IogiaZ= 
(273®!— a0)/2,+2'3o1  log10  T  The  three  corre- 
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sponding  equations  have  been  employed  to  calculate  l 
in  the  temperature  range  0 — 80°  :  the  values  so 
obtained  are  in  good  agreement  with  those  obtained 
experimentally  by  von  Antropoff.  Values  of  aa  and 
ax  for  helium,  neon,  and  radon  have  been  obtained 
by  extrapolation  of  the  curve  obtained  by  plotting 
the  values  for  argon,  krypton,  and  xenon  against 
the  at,  wt.  Prom  these  values  the  solubilities  of 
helium,  neon,  radon,  and  of  a  helium-neon  mixture 
have  been  calculated.  Again  good  agreement  is 
obtained  with  available  data.  The  solubility  in  each 
case  reaches  a  minimum  at  80°.  The  results  support 
the  view  that  hydrates  arc  formed  in  solution. 

R.  W,  Lent. 

Solubility  of  naphthalene  in  benzene,  toluene, 
and  xylene.  P.  Scbxapfer  and  R.  Flachs  (Helv. 
Chun.  Acta,  1927,  10,  381 — 385). — The  solubility  of 
naphthalene  decreases  with  increasing  mol.  wt.  of 
the  solvent.  The  results  for  toluene  and  xylene, 
recorded  from  —26°  to  41°,  practically  agree 
with  those  of  Rhodes  and  Eisenhauer ;  the  values 
for  benzene  are  recorded  over  the  interval  —5° 
to  41°.  S.  K.  Tweedy. 

Solubilities  of  some  rare-earth  oxalates.  L.  A. 
Sarver  and  P.  H.  M.-P.  Brinton  (J.  Amer.  Chem. 
Soc.,  1927,  49,  943 — 958). — The  solubilities  in  water 
of  the  oxalates  of  lanthanum,  cerium,  praseodymium, 
neodymium,  and  samarium  were  determined  at  25° 
by  gravimetric  and  conductivity  methods ;  together 
with  that  of  gadolinium  oxalate,  the  solubilities  were 
also  determined  in  hydrochloric,  nitric,  and  sulphuric 
acids,  mixtures  of  hydrochloric  and  oxalic  acids,  and 
mixtures  of  nitric  and  oxalic  acids.  Compared  with 
the  first-named  oxalates,  the  solubility  of  gadolinium 
oxalate  is  not  in  accord  with  the  position  of  this 
metal  in  the  periodic  table.  In  the  quantitative 
precipitation  of  these  oxalates  it  is  recommended 
that  hot,  concentrated  oxalic  acid  solution  be  added 
with  stirring  to  the  boiling  solution  of  rare-earth 
salts  which  is  0-5JV  with  respect  to  hydrochloric  acid 
and  the  precipitate  kept  for  several  hours  before 
filtering.  A  thermostat  specially  designed  for  solu¬ 
bility  work  and  the  technique  attending  the  rapid 
and  accurate  determination  of  solubility  are  described. 

S.  K.  Tweedy. 

Reciprocal  solubility  of  the  normal  propyl 
ethers  of  ap-  propylene  glycol  and  water. 

Closed  solubility  curves.  II.  H.  L.  Cox,  W.  L. 
Nelson,  and  L.  H.  Cretcher  (J.  Amer.  Chem.  Soc., 
L927,  49,  1080— 1083;  cf.  A.,  1926,  344).— When 
heated  with  n-propyl  alcohol  in  an  autoclave  at 
180 — 205°,  propylene  oxide  is  converted  into  a 
mixture  of  the  isomeric  propylene  glycol  mono-n- 
propyl  ethers,  b.  p.  147 — 153°.  These  were  separated 
by  treatment  with  phthalic  anhydride  in  boiling 
benzene  (cf.  Stephan,  A.,  1899,  i,  920),  under  which 
conditions  the  primary  alcohol  is  much  more  rapidly 
e3tcrified  than  the  secondary  isomeride,  x- Hydroxy - 
3  -n -propoxypropane  has  b.  p.  150-5 — 151°/730  mm., 
tff  0-8925;  ^-hydroxy- a-n-propoxypropane  has  b.  p. 
148-5— 149°/730  mm.,  df  0-8886.  Miscibility  data 
lor  mixtures  of  water  and  each  of  the  above  ethers, 
which  give  closed  solubility  curves,  are  detailed. 

F.  G.  Willson. 


Adsorptive  force  of  silica  for  water.  P.  G. 
Nutting  (J.  Physical  Chem.,  1927,  31,  531 — 534). — 
A  theoretical  treatment  of  the  data  of  Bellatti  and 
Fmazzi  (Atti  R.  1st.  Veneto  Sci.,  1900,  59)  and 
Parks  (Phil.  Mag.,  1903,  [vi],  5,  517)  on  the  heat  of 
wetting  of  dry  silica  by  water.  L.  S.  Theobald. 

Adsorption  from  the  vapour  phase  at  a  liquid- 
vapour  interface.  L.  I.  A.  Micheli  (Phil.  Mag., 
1927,  [vii],  3,  895 — 911). — A  continuation  of  Iredale’s 
work  (A.,  1923,  ii,  379)  on  the  adsorption  of  organic 
vapours  at  liquid  interfaces  using  the  drop-weight 
method  of  determination  of  surface  tension.  Benzene 
and  paraffin  hydrocarbon  vapours  form  unsaturated 
unimolecular  layers  when  adsorbed  from  the  vapour 
phase  at  a  water-air  interface.  The  paraffin  hydro¬ 
carbon  molecules  are  probably  oriented  on  end. 
Similar  results  are  obtained  at  a  mercury-air  inter¬ 
face,  but  in  this  case  the  adsorbed  layer  is  closely 
packed.  A  partial  explanation  of  the  differences  is 
to  be  found  in  the  difference  of  volatility  of  mercury 
and  water.  The  water  surface  is  broken  at  a  rate 
comparable  with  the  rate  of  formation  of  the  adsorbed 
layer.  The  average  value  of  the  heat  of  adsorption 
at  a  water-air  interface  is  12  kg.-cal. 

W.  E.  Downey. 

Adsorption  of  metallic  hydroxides.  II.  Ad¬ 
sorption  of  acids,  alkali,  and  salts  by  precipit¬ 
ated  ferric  hydroxide.  K.  C.  Sen  (J.  Physical 
Chem.,  1927,  31,  525—530;  cf.  this  vol.,  408).— 
The  adsorption  of  26  of  the  commoner  organic  acids 
by  precipitated  ferric  hydroxide  has  been  quantit¬ 
atively  studied  with  salts  such  as  sodium  citrate  and 
sodium  phosphate ;  some  adsorption  of  the  negative 
ion  takes  place.  A  comparison  of  the  amounts  of 
sodium  hydroxide  and  of  sulphuric  acid  adsorbed 
shows  the  hydrogen  ion  to  be  adsorbed  more  strongly 
than  the  hydroxyl  ion,  an  effect  attributed  to  the  basic 
nature  of  the  ferric  hydroxide.  L.  S.  Theobald. 

Adsorption  and  osmosis  of  alkalis  in  a  gelatin 
gel  with  and  without  addition  of  lecithin.  I. 
Suganuma  (Biochem.  Z.,  1927,  183,  477 — 484). — 
Adsorption  by  gelatin  gels  of  strongly  surface  active 
amines  (diethylamine,  trimethylammo)  is  not  greater 
but  rather  less  than  that  of  ammonia,  and  adsorption 
and  osmosis  of  potassium  hydroxide  and  ammonia 
and  diethylamine  arc  decreased  by  addition  of  lecithin. 
When  an  aqueous  solution  of  alkali  or  amine  is  placed 
over  a  layer  of  gelatin  gel  or  gel  to  which  lecithin  has 
been  added,  those  surface  active  amines  which  are 
considerably  soluble  in  water  (diethylamine,  tri- 
methylamine)  favour  the  aqueous  layer,  whilst  those 
which  are  sparingly  soluble  (dipropylamine,  aniline) 
favour  the  lecithin  layer.  A  simple  relationship 
between  surface  activity  and  the  velocity  of  adsorption 
and  osmosis  in  lecithin-free  gels  could  not  be  obtained. 
The  diffusion  velocity  of  those  amines  (ammonia, 
trimethylamine)  which  are  more  readily  adsorbed  by 
lecithin-free  gels  is  greater  in  these  gels,  and  the 
greater  diffusion  velocity  of  dipropylamine  in  gels 
containing  lecithin  corresponds  with  its  greater  adsorp¬ 
tion  and  osmosis  in  these  gels. 

P.  W.  Clutterbuck. 

Adsorption  and  diffusion  in  the  electric  field. 
R.  Furth  (Z.  physikal.  Chem.,  1927, 126, 238 — 246). — 
Theoretical.  See  A.,  1926,  1092.  H,  F.  Gillbe, 
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Effect  of  higher  aliphatic  acids  on  the  surface 
tension  of  a  heavy  hydrocarbon  oil.  E.  0.  Gil¬ 
bert  (J.  Physical  Chem.,  1927,  31,  543— 546).— The 
surface  tensions  of  solutions  of  Ji-nonoie  and  n-tetra- 
decoic  acids  in  a  heavy  hydrocarbon  oil  havo  been 
measured  by  the  modified  ring  method.  The  surface 
tension  drops  rapidly  at  low  concentrations  until  the 
surface  layer  is  saturated,  when  an  increase  in  con¬ 
centration  has  little  further  effect.  The  adsorption 
of  the  acids  on  the  surface  of  the  oil,  together  with 
the  apparent  thickness  of  the  surface  layer  and  the 
area  per  mol.,  have  been  calculated. 

L.  S.  Theobald. 

Polishing  of  surfaces.  J.  W.  French  {Nature, 
1927,  119,  527). — Experiments  are  described  which 
show  (a)  that  onco  a  group  of  molecules  has  been 
torn  from  the  embrace  of  its  associates,  it  is  practically 
impossible  under  polishing  conditions  to  force  it  back 
within  the  region  of  molecular  cohesion,  and  (6)  that 
no  considerable  rise  of  temperature  occurs  such  as 
would  be  anticipated  if  the  “  hill-tops  ”  become 
fused.  A.  A.  Eldridge. 

Application  of  kinetic  theory  to  surface  films. 
K.  C.  Sen  (Phil.  Mag.,  1927,  [vii],  3,  925—930).— 
Surface  films  formed  from  weak  solutions  behave 
in  a  similar  manner  to  highly  compressed  gases. 
When,  however,  the  surface  film  is  more  than  one 
molecule  thick,  the  analogy  does  not  apply.  For 
weak  solutions  and  unhnolecular  layers,  the  effect  of 
tho  layer  on  the  surface  tension  is  due  to  thermal 
agitation  alone.  Schofield  and  Rideal’s  conclusions 
(A.,  1925,  ii,  960)  are  confirmed  for  tho  latter 
conditions.  W.  E.  Downey. 

Anomaly  in  the  rate  of  evaporation  of  solutions 
of  sodium  oleate  and  of  digitonin  at  high  dilu¬ 
tions.  P.  L.  DC  Nouy  {Compt.  rend.,  1927,  184, 
1062 — 1064). — Measurements  of  the  rates  of  evapor¬ 
ation  of  dilute  solutions  of  sodium  oleate  show 
maximum  values  for  the  three  concentrations  for 
which  the  surface  tension  had  .previously  been  found 
to  bo  a  minimum  (A.,  1925,  ii,  109).  This  confirms 
the  existence  of  a  unimolecular  layer  at  these  con¬ 
centrations.  For  digitonin  a  maximum  was  obtained 
at  a  concentration  of  1  :  240,000,  corresponding  with 
a  unimoleeular  layer  22  A.  thick.  J.  Grant. 

Light  scattering  of  aqueous  salt  solutions. 

0.  W.  Swbitzer  {Trans.  Roy.  Soc.  Canada,  1926, 
[in],  20,  III,  347). — The  light  scattering  and  polaris¬ 
ation  of  aqueous  solutions  of  a  variety  of  salts  and 
adds  have  been  measured,  and  the  values  obtained 
for  the  relative  light  scattering  are  found  to  agree  with 
those  calculated  from  the  Einstein-Smolucliowski- 
Cabamics  formula.  The  orientation  scattering,  cal¬ 
culated  from  tho  total  scattering  and  the  depolaris¬ 
ation  factor,  is  approximately  a  linear  function  of  the 
volume  concentration  of  the  salt,  and  is  greater  for 
the  nitrates  of  the  alkali  metals  than  it  is  for  the 
chlorides,  and  for  the  cations  of  these  salts  increases 
in  tho  order  potassium,  sodium,  ammonium.  No 
experimental  figures  are  given.  R.  Chthxll. 

Preparation  of  red  colloidal  gold.  H.  Nicol 
(J.S.C.I.,  1927,  46,  179 — 1S0t). — Hydrogen  peroxide 
is  added  in  less  than  theoretical  amount  to  the 


mixture  of  an  alkaline  gold  salt  solution  and  ethyl 
alcohol  at  80° ;  after  boiling  to  complete  the  reaction 
and  expel  volatile  substances,  a  bright  red,  stable  sol 
is  invariably  formed.  This  sol  is  suitable  for  use  in 
the  Lange  pathological  reaction.  It  is  unnecessary 
to  use  twice-distilled  water  :  water  freshly  distilled 
into  clean  resistance  glassware  is  preferable.  Water 
which  has  been  kept  is  not  suitable  for  the  production 
of  bright  red  sols,  probably  on  account  of  the  presence 
of  colloidal  silica,  since  dissolved  oxygen  is  without 
effect. 

Preparation  of  cellulose  nitrate  solutions  of 
low  viscosity.  J.  Reitstotter  (Kolloid-Z.,  1927, 

41,  362 — 365). — Experiments  with  a  number  of 
samples  of  technical  cellulose  and  cotton  wool  show 
that  from  the  viscosity  of  a  solution  of  cellulose  in 
Schweizer’s  reagent,  important  conclusions  can  be 
reached  with  reference  to  the  viscosity  of  the  solution 
of  the  nitration  product  in  alcohol,  and  in  mixtures 
of  alcohol  and  ether.  Tho  viscosities  of  the  former 
solutions  diminish  rapidly  with  age.  By  heating 
cellulose  in  a  vacuum  to  temperatures  of  90 — 140°, 
products  are  obtained  which,  on  nitration,  give 
cellulose  nitrate  which  forms  solutions  of  low  viscosity 
in  organic  solvents.  The  .nitrogen  content  of  the 
nitration  product,  and  its  solubility  in  mixtures  of 
alcohol  and  ether  and  in  pure  alcohol,  are  independent 
of  the  preliminary  treatment. 

L.  L.  Biecumshaw. 

Hydrogels.  HI.  Hydrates  of  antimony  pent- 
oxide.  A.  Soion  and  E.  Thaler  (Z.  anorg.  Chem., 
1927,  161,  113—142;  cf.  A.,  1926,  124).— The  iso- 
baric  decomposition  of  hydrated  antimony  pentoxide 
prepared  by  hydrolysis  of  the  pentachloride  has  been 
followed  with  the  aid  of  Hiittig’s  tensi-eudiometer 
(A.,  1921,  ii,  195).  The  desiccation  curves  are  of  the 
continuous  form  characteristic  of  colloidal  metallic 
oxide  hydrogels.  At  the  lower  temperatures,  the 
gels  hold  water  more  tenaciously  the  greater  their 
dispersity,  i.e.  the  lower  the  temperature  at  .which 
they  were  prepared.  With  rise  in  temperature,  how¬ 
ever,  these  differences  become  less,  and  near.  200°  the 
composition  of  all  the  gels  approaches  3Sb205,5H20, 
the  curves  having  a  point  of  inflexion  at  this  tem¬ 
perature.  This  seems  to  indicate  that  with  rise  of 
temperature,  or  even  on  keeping,  the  antimonic 
oxide  commences  to  crystallise,  some  water  being 
fixed  in  the  lattice,  so  that  the  amounts  of  water 
and  oxide  tend  towards  a  definite  stoicheiometrio 
ratio.  This  view  is  supported  by  X-ray  interference 
measurements.  If  Zsigmondy’s  formula  for  the 
diminution  of  the  vapour  pressure  in  colloidal 
systems  is  applied  to  systems  in  which  the  diameter 
of  the  capillaries  is  of  the  order  of  the  lattice  con¬ 
stants,  which  appears  to  be  the  case  for  antimonic 
oxide  gels  above  about  150°,  and  is  combined  with 
the  corresponding  expression  for  a  true  solution,  the 
equation  logep0/p=k/n  results.  Here  p0  is  the 
vapour  pressure  of  .the  free  component  (water),  p  is 
the  vapour  pressure  of  the  system,  n  is  the  number 
of  g.-mol.  of  tho  free  component  per  g.-mol.  of  the 
fixed  component  {antimonic  oxide),  and  k  is  a  con¬ 
stant  characteristic  of  the  system.  For  the  antimonic 
oxide  gels,  the  experimental  curve  deviates  from  the 
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theoretical  curve  throughout,  probably  owing  to 
the  influence  of  capillarity  at  the  lower  temperatures 
and  partly  to  loss  of  oxygen,  with  consequent  destruc¬ 
tion  of  the  lattice  at  higher  temperatures.  This 
deviation  also  points  to  the  occurrence  of  crystallis¬ 
ation,  and  to  the  formation  and  decomposition  of 
compounds.  If  the  crystallisation  of  the  gel  is 
promoted  by  heating  it  with  water  under  pressure, 
the  decomposition  curve  of  the  product  clearly  shows 
the  existence  of  a  hydrate,  3Sb20-,5H20,  and  also 
gives  indications  of  the  existence  of  a  dihydrate  and 
a  hemihydrate.  In  the  absence  of  such  treatment, 
which  aids  in  the  breaking  down  of  the  gel  structure, 
the  existence  of  hydrates  is  partly  masked  by 
capillarity  effects.  R.  C uphill. 

Hydrogels.  IV.  Hydrates  of  arsenic  pent- 
oxide.  A.  Simon  and  E.  Thaler  (Z.  anorg.  Chem., 
1027,  161,  143 — 151 ;  cf.  preceding  abstract). — By 
cooling  at  —20°  to  —30°  a  solution  of  arsenic  acid 
which  has  been  evaporated  at  130°,  a  hydrate , 
As206,7H20,  is  obtained.  The  isobaric  decomposition 
curve  of  the  hydrate  As,,06,4H20  does  not  give  any 
indication  of  the  existence  of  hydrates  other  than 
3As205,5B20.  Contrary  to  the  conclusions  of  Menzies 
and'Potter  (A.,  1912,  ii,  1165),  neither  solid  solutions 
nor  mixed  crystals  appear  to  he  formed. 

R.  Cutiull. 

Mean  size  of  particles  of  colloidal  solutions 
from  Smoluchowski’s  formula.  H.  J.  C.  Ten- 
deloo  (Kolloid-Z.,  1927,  41,  290—293;  cf.  Kruyt 
and  Tendeloo,  A.,  1925,  ii,  113). — The  viscosity  of 
an  arsenious  sulphide  sol  is  increased  by  the  addition 
of  potassium  chloride  solution,  passing  through  a 
maximum.  This  effect  is  attributed  to  a  rise  in 
tho  £  potential.  By  determining  the  viscosity,  the 
conductivity,  the  electrokinetic  potential,  and  the 
relative  volume  of  the  particles  for  arsenious  sulphide 
sols  in  presence  of  varying  quantities  of  potassium 
chloride,  the  mean  size  of  the  particles  can  be  calcul¬ 
ated  from  Smoluehowski’s  equation.  The  mean 
values  of  the  particle  radius,  for  2-73%,  3-22%,  and 
2-94%  sols,  respectively,  are  5-BXlO*7,  6-4 XlO”7,  and 
5-8  xlO'7  cm.  “  L.  L.  Blrcumshaw. 

Complexity  and  micelles.  G.  Malfitano  and 
II.  Sioaud  (J.  Chim.  phys.,  1927,  24,  259—288).— 
The  theory  of  complexity  (this  vol.,  412)  is  applied 
to  colloidal  structure.  The  state  of  the  complexes 
depends  on  ionisation,  and  hence  on  the  valency  of 
the  ions.  Complex  formation  explains  the  impossi¬ 
bility  of  freeing  from  the  reactants  the  precipitates 
obtained  in  inorganic  chemistry,  and  also  the  fact 
that  multivalent  acids  combined  with  multivalent 
bases  give  insoluble  salts,  whereas  with  univalent 
bases  they  give  soluble  salts.  In  organic  chemistry 
nearly  all  reactions  proceed  with  the  formation  of 
intermediate  compounds  which  contain  inorganic 
constituents  and  are  best  explained  as  complexes. 
In  biological  chemistry  these  complex  substances 
play  the  major  role,  molecular  compounds  being  of 
only  secondary  importance ;  the  mineral  part  of  the 
complex  determines  the  typo  of  reaction — oxidation, 
reduction,  hydrolysis,  etc.— and  the  organic  part  the 
specificity  of  the  reaction — i.e,,  that  the  compound 
shall  react  with  one  compound  and  not  with  another. 


Complexity  as  an  explanation  of  colloidal  substances 
is  superior  to  the  view  which  interprets  them  by  tho 
phase  rule,  since  only  tho  former  can  explain  the 
limit  of  size  of  the  particles.  Von  Weimam  identifies 
flocculation  with  the  process  of  crystallisation,  but 
X-ray  work  on  gold  sols  shows  the  existence  of  two 
types  of  colloidal  particle,  primary  and  secondary, 
the  latter  being  formed  by  co-ordination  of  tho 
former.  The  forces  inducing  particles  of  matter  to 
unite  are  vectorial,  but  co-ordination  need  not  take 
place  such  that  the  units  remain  polarised  (crystallis¬ 
ation),  but  may  be  accompanied  by  their  almost 
complete  neutralisation,  so  that  tho  number  of  units 
in  the  group  is  limited.  A  further  theory  regards  a 
colloidal  particle  as  a  very  large  molecule,  ferric 
hydroxide  sol,  for  instance,  being  condensed  from 
ferric  oxide  molecules  by  a  process  resembling 
etherification;  the  isoelectric  point  of  the  amino- 
acids  is  explained  by  tho  simultaneous  presence  of 
acid  and  basic  functions  in  the  molecule.  This  view, 
however,  does  not  explain  tho  oxtreme  sensitivity  of 
the  isoelectric  point  to  the  hydrogen-ion  concen¬ 
tration  ;  and,  furthermore,  the  theory  cannot  explain 
deflocculation,  nor  the  important  part  played  by  the 
medium,  where  the  gel  sometimes  assimilates  a 
hundred  times  its  own  volume  of  solvent.  Complexity 
is  also  discussed  in  connexion  with  Sorensen’s  work 
on  proteins,  and  with  the  structure  of  cellulose,  and 
the  wider  philosophical  implications  of  the  idea  of 
complexity  are  also  considered.  S.  J.  Gregg. 

Determination  of  the  velocity  of  transference 
of  colloidal  ions  in  the  electric  field.  L.  Engel 
and  W.  Pauli  (Z.  physikal.  Chem.,  1927,  126,  247 — 
266). — Direct  measurement  of  the  rate  of  movement 
of  the  boundary  layer  does  not  permit  of  the  accurate 
determination  of  the  transference  velocity  of  an  ion. 
Eerric  hydroxide  sols,  for  instance,  in  presence  of 
different  electrolytes  of  the  same  conductivity,  give 
widely  different  values  for  tho  velocity.  IJltra- 
microscopical  observation  of  individual  particles  is 
applicable  only  at  low  concentrations. 

A  form  of  transference  apparatus  is  described 
which  is  especially  suitable  for  the  determination  of 
transference  velocity.  The  chief  characteristics  of 
the  apparatus  are :  (1)  the  conductivity  of  the 

solution  to  be  analysed  is  followed;  (2)  products  of 
electrolysis  at  the  electrodes  are  prevented  from 
entering  the  liquid  to  be  analysed;  (3)  the  colloid 
is  not  allowed  to  flocculate  in  the  apparatus.  The 
apparatus  has  been  tested  by  measurements  of  the 
transference  velocity  of  the  iodine  ion  in  0-01  A7 - 
potassium  iodide  solution,  and  of  tho  colloid  ions  in 
aluminium  hydroxide- and  ferric  hydroxide  sols. 

H.  F.  Gillie. 

Mastic-sol  and  proteins.  K.  Hotta  (Biochem. 
Z.,  1927,  183,  72 — 80).— The  conductivity  and 
hydrogen-ion  concentration  of  solutions  of  mastic 
indicate  that  the  substance  is  purely  acidic  in  char¬ 
acter  ;  both  conductivity  and  hydrogen-ion  con¬ 
centration  increase  on  keeping,  possibly  owing  to 
the  liberation  of  free  resin  acids.  Gelatin  solutions 
(0-003—  0-045%)  of  any  degree  of  dispersion  give 
an  irreversible  precipitation  with  aqueous-alcoholic 
mastic  solutions;  neutralisation  of  the  mastic  with 
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potassium  hydroxide  has  no  effect,  but  the  presence 
of  neutral  salts  shifts  the  precipitation  zone  towards 
lower  concentrations  of  protein;  the  presence  of 
both  salts  and  alcohol  favours  the  precipitation  of 
highly  dispersed  protein .  Similar  results  were  obtained 
with  egg-  and  serum-albumins,  the  precipitation  zone 
lying  between  0-2  and  0-01%  of  protein.  Addition  of 
alkali  to  albumin  prevents  the  precipitation,  whilst 
that  of  acid  does  not ;  in  the  latter  case,  however, 
the  precipitation  is  reversible  on  addition  of  excess 
of  protein.  C.  R.  Harington. 

Coagulation  of  haemoglobin  in  presence  of 
alcohols.  1.  B.  Jirgensons  (Kolloid-Z.,  1927,  41, 
331 — 334). — The  influence  of  methyl,  ethyl,  and 
fi-propjd  alcohols  on  the  coagulation  of  hsemoglobin 
by  potassium  chloride  has  been  investigated.  Methyl 
and  ethyl  alcohols  act  as  sensitising  agents,  but 
propyl  alcohol  shows  this  effect  only  when  it  is 
present  in  low  concentration.  At  higher  concen¬ 
trations,  a  stabilising  effect  is  observed.  For  a  given 
concentration,  the  coagulation  is  further  retarded  by 
increasing  the  amount  of  potassium  chloride  present. 

L.  L.  Biscumsiiaw. 

Colouring  matters.  111.  Determination  of 
the  electric  charge  of  dyes.  IV.  Determination 
of  the  degree  of  dispersion  of  solutions  of  dyes. 
R.  Eurth  (Kolloid-Z,,  1927,  41,  297—299,  300—304; 
cf.  A.,  1925,  ii,  1057), — III.  Previous  views  are  not 
completely  confirmed  by  subsequent  work.  The 
assumption  that  the  potential  gradient  along  the  “  half- 
conductor  ”  and  in  the  solution  may  he  neglected  in 
comparison  with  the  very  high  fall  of  potential  at 
the  liquid/electrode  boundary  is  not  justifiable. 

IV.  A  simple  apparatus  is  described,  by  means  of 
which  the  diffusion  coefficient  of  a  coloured  solute 
can  be  measured  rapidly  and  with  an  accuracy  of 
3 — 6%.  The  diffusion  of  the  substance  in  a  solution 
contained  in  a  small  cell  is  followed  eolorimetrically 
by  comparison  with  a  solution  of  known  concentration 
in  a  similar  adjoining  cell,  observations  being  made 
through  a  low-power  microscope.  The  displacement, 
a*,  of  a  band  of  known  concentration  is  thus  obtained 
as  a  function  of  the  time  f.  The  degree  of  dispersion 
is  obtained  from  the  equation  D—x2ltxf(v),  where 
v  is  the  dilution,  and  from  the  values  of  D  the  degree 
of  dispersion  is  found  by  calculating  the  particle 
radius  by  means  of  Einstein’s  formula. 

L.  L.  Biecumskaw. 

Colouring  matters.  V.  Degree  of  dispersion 
of  solutions  of  dyes.  R.  Forth  and  E.  Ullmann 
(Kolloid-Z.,  1927,  41,  304—310;  cf.  preceding 
abstract). — Measurements  of  the  diffusion  coefficient, 
D,  of  neutral-red  and  trypan-red  in  colloidal  solution 
at  various  concentrations  show  that  D  decreases 
with  increasing  concentration,  and  on  extrapolation 
to  infinite  dilution  the  respective  values  4-3  Xl0~6 
and  3-5  X 10~®  are  obtained.  The  particle  radius, 
calculated  from  Einstein’s  formula,  decreases  with 
the  concentration.  At  infinite  dilution  the  values 
4-6  xlO'8  and  5-8xl0“8  are  obtained  for  neutral- 
red  and  trypan-red,  respectively.  It  is  suggested 
that  these  numbers  correspond  with  molecules  of 
the  substance,  which  becomes  more  and  more  polymer¬ 
ised  as  the  concentration  increases.  There  is  thus  a 


gradual  change  from  erystalloidal  to  colloidal  solution. 
Experiments  with  solutions  of  potassium  permangan¬ 
ate  show  that  in  the  concentration  range  0 — 0-5%, 
D  sinks  to  about  a  third  of  its  value  at  infinite  dilution, 
and  then  approaches  a  constant  limiting  value, 
15-2  x  10-6,  which  agrees  well  with  that  calculated 
from  Nernst’s  ionic  mobility  formula.  The  addition 
of  acid  to  basic  or  acid  dyes  causes  polymerisation, 
and  finally  coagulation,  whilst  the  addition  of  base 
to  basic  or  acid  dyes  causes  depolymerisation  or 
peptisation.  Neutral  salts  coagulate  basic  dyes,  but 
peptise  acid  dyes.  L.  L.  Rircitmshaw. 

Alcohol  sols  of  the  pea  globulin.  A.  Fodor 
and  K.  Mayer  (Kolloid-Z.,  1927,  41,  326—330;  cf. 
Fodor  and  Reifenberg,  A.,  1925,  i,  756). — An  alcoholic 
globulin  sol  may  be  prepared  by  macerating  pea 
seeds  and  leaving  the  maceration  liquor  until  the 
has  fallen  from  5-55  to  4-45,  when  a  fine  precipitate 
separates.  This  is  separated  by  centrifuging,  washed, 
and  suspended  first  in  dilute,  then  in  concentrated 
alcohol.  The  absolute  alcohol  sol  is  fairly  stable, 
and  contains  0-063 — 0-078%  of  globulin.  No  change 
is  observed  on  the  addition  of  alcoholic  solutions  of 
lithium,  calcium,  and  aluminium  chlorides,  but 
alcoholic  sodium  hydroxide  causes  a  slight  increase 
in  the  viscosity,  accompanied  by  swelling,  and  finally, 
when  the  viscosity  and  swelling  have  reached  a 
maximum,  protein  coagulation  occurs.  It  is  proved 
that  the  swelling  is  associated  with  the  formation  of 
an  alkali-protein  compound,  and  is  not  due  to  a 
solvation  process.  The  combination  of  the  alkali 
with  the  protein  causes  a  partly  irreversible  change 
in  the  protein,  as  shown  by  the  fact  that  the  solubility 
of  the  latter  in  sodium  chloride  solution  diminishes 
with  increasing  addition  of  sodium  hydroxide. 

L.  L.  Bircumshaw. 

Influence  of  salts  on  the  ionisation  of  egg- 
albumin.  S.  P.  L.  Sorensen,  K.  Linderstrom- 
Lang  and  E.  Lund  (J.  Gen.  Physiol.,  1927,  8,  543— 
599). — The  conditions  which  exist  at  equilibrium  in 
an  aqueous  solution  containing  an  ampholyte,  such 
as  egg-albumin,  acid,  or  base  and  a  neutral  salt  are 
discussed  in  the  light  of  the  Debye-Hiickel  theory  of 
strong  electrolytes.  A  distinction  is  made  between 
the  isoelectric  and  the  isoionic  points,  the  former 
being  defined  as  the  hydrogen-ion  activity  at  which 
the  mean  valency  of  the  ampholyte  is  zero,  the  latter 
as  the  hydrogen-ion  activity  at  which  the  quantity 
of  acid  or  base  combined  with  the  ampholyte  is  zero. 
Equations  are  deduced  for  the  effect  of  neutral  salts 
on  the  isoelectric  and  isoionie  points  and  on  the 
ionisation  curves  hi  the  case  of  ampholytes  capable  of 
combining  only  with  hydrogen  ions,  in  which  case  the 
isoelectric  and  isoionie  points  coincide.  These  theor¬ 
etical  results  are  applied  to  the  treatment  of  experi¬ 
mental  data  relating  to  the  behaviour  of  egg-albumin 
in  the  presence  of  ammonium  chloride  and  potassium 
chloride,  and  it  is  shown  that,  qualitatively  at  least, 
the  expected  results  are  obtained.  Calculations  on 
the  basis  of  the  theory  indicate  the  radius  of  a  mole¬ 
cule  of  egg-albumin  to  be  approximately  2-21  X  10" 
cm.,  corresponding  with  a  mol.  wt.  of  35,000  and 
containing  thirty  acidic  and  basic  groups. 

W.  O.  Kermack. 
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Action  exerted  on  colloidal  solutions  by- 
electrolytes  added  in  quantities  below  the 
minima  necessary  to  produce  coagulation.  G. 
Rossi  and  A.  Marescotti  (Annali  Chim.  Appl., 
1927,  17,  167 — 175). — The  results  of  experiments  on 
the  action  of  electrolytes  on  colloidal  sulphur  solutions 
support  those  obtained  by  Boutaric  and  Peneau  (A., 
1924,  ii,  595),  and  show  that  the  addition  of  an 
electrolyte  in  proportion  insufficient  to  cause  coagul¬ 
ation  may  result  in  the  stabilisation  of  a  colloid.  In 
some  cases  the  effect  may  be  of  opposite  character, 
and  in  others  it  is  not  measurable.  No  general  rule 
can  be  laid  down  to  show  what  will  be  the  behaviour 
in  any  particular  instance,  since  the  effect  of  any 
coagulating  electrolyte  varies  -with  the  nature  of  the 
other  electrolytes  present  and  with  the  concentration 
of  the  colloidal  sulphur  solution.  T.  II.  Pope. 

Anomalous  flocculation  of  clay.  A.  F.  Joseph 
and  H.  B.  Oakley  (Nature,  1927,  119,  673).— A 
reply  to  Comber  (A.,  1926,  1004),  and  a  summary 
of  the  facts  established  by  the  authors. 

A.  A.  Eldridge. 

Depolymerisation  and  hydrolysis  of  cellulose. 
F.  G.  C.  Klein  (Kolloid-Z.,  1927  ,  41,  372—375).— 
Experiments  on  cellulose  and  starch,  viscose,  oxy- 
cellulose,  cellulose  benzoate  and  acetate  and  allied 
substances  between  the  years  1909  and  1912  are 
briefly  reviewed  and  discussed  from  the  colloid 
chemical  point  of  view.  The  breakdown  of  cellulose 
to  cellobiose  or  dextrose  takes  place  in  two  essentially 
different  stages  in  depolymerisation  and  hydrolysis. 
The  mechanism  of  these  stages  is  discussed. 

L.  L.  Bircumshaw. 

Activity  in  protein  solutions.  I-  Inert  gases. 
The  question  of  hydration.  J.  L.  Stoddard  (J. 
Biol.  Chem.,  1927,  71,  629 — 692).— The  various 
factors  which  affect  the  solubility  of  a  substance 
in  a  mixture  of  two  other  substances  are  discussed. 
It  is  inferred  that  association  takes  place  when 
alcohol  and  water  or  sulphuric  acid  and  water  are 
mixed  together.  An  apparatus  is  described  for  the 
determination  of  the  solubility  of  nitrogen  in  solutions 
of  protein  and  in  water.  The  solubilities  of  nitrogen 
in  solutions  of  plasma-protein  and  of  haemoglobin 
and  in  pure  water  have  been  determined.  It  appears 
that  the  high  solubility  of  nitrogen  in  solutions  of 
plasma- protein  is  just  counterbalanced  by  the  associ¬ 
ation  between  the  protein  and  the  water  molecules, 
and  so  there  is  little  difference  between  its  solubilities 
in  such  solutions  and  in  pure  water. 

W.  0.  Kermack. 

Dispersion  of  cellulose  according  to  von  Wei- 
mam’s  theories.  A.  .  Steingroever  (Cellulose- 
chem.,  1927  ,  8,  37 — 40). — According  to  the  theory  of 
"  dispersoid  parasitism,”  adsorption  of  the  molecules 
of  the  dispersing  agent  neutralises  the  cohesive  forces 
m  the  elements  of  the  aggregate,  inducing  disin¬ 
tegration,  and  then,  if  these  molecules  have  a  strong 
affinity  for  the  solvent  medium,  they  carry  the 
elementary  particles  of  the  dispersoid  homogeneously 
through  the  liquid.  High  concentrations,  high  tem¬ 
peratures  and  pressures  are  favourable  factors. 
Calcium  thiocyanate  and  lithium  chloride  are  power- 
mi  dispersing  agents.  If  cellulose  be  heated  in  a 


saturated  solution  of  lithium  chloride,  -whilst  the 
water  is  evaporated  off  by  ebullition,  the  swollen 
fibres  suddenly  dissolve  when  the  temperature  of 
160°  is  reached.  When  heated  with  a  saturated 
solution  of  calcium  thiocyanate  in  closed  tubes,  the 
amount  of  cellulose  dissolved  is  a  function  of  the 
temperature  and  time.  The  dispersions  so  prepared 
gelatinise  on  cooling,  and  solid  films  may  be  prepared 
by  washing  the  gel  and  dehydrating  with  alcohol. 
On  dilution  of  the  hot  concentrated  dispersion  the 
cellulose  is  deposited  as  a  flocculent  precipitate.  A 
very  large  number  of  neutral  salts  and  salts  of  heavy 
metals  possess  this  property  in  a  less  degree.  So 
far  as  the  salts  of  the  alkaline  earths  are  concerned, 
the  classification  in  order  of  decreasing  power  is  : 
thiocyanates,  iodides,  bromides,  chlorides ;  and  for 
bases  :  calcium,  strontium,  barium.  Calcium  chloride 
and  sodium  chloride  in  highly  concentrated  solutions 
disperse  cellulose  only  under  extreme  conditions,  for 
instance  at  170°  under  8  atm.  pressure.  These  dis¬ 
persions  do  not  solidify  on  cooling,  but  the  cellulose 
is  deposited  in  flakes.  Prolonged  heating  induces 
decomposition,  which  also  acts  adversely  on  gelatinis- 
ation.  Another  type  of  dispersoid  parasitism  is 
illustrated  at  the  other  end  of  the  scale,  when  the 
concentration  of  the  dispersing  salt  is  so  small  that 
the  factors  determining  coagulation  are  inoperative. 
For  instance,  a  permanently  stable  dispersion  of 
cellulose  at  the  ordinary  temperature  is  obtained  by 
adding  a  small  quantity  of  the  flocculated  dispersion 
of  cellulose  in  concentrated  lithium  chloride  to  a  large 
volume  of  water  and  dialysing  until  the  correct 
concentration  of  salt  is  reached.  Such  permanent 
solutions  may  contain  per  litre  0-08  g.  of  cellulose 
and  0-07  millimol.  of  lithium  chloride.  Other  dis¬ 
persoid  substances  besides  cellulose  are  susceptible 
to  the  action  of  concentrated  salt  solutions ;  for 
instance,  a  solution  of  calcium  chloride  boiling  at 
1 15°  will  dissolve  silk  in  a  few  minutes  with  practically 
no  action  on  cellulose.  J.  F.  Briggs. 

Optical  double  refraction  of  artificial  silk  and 
films.  O.  Faust  (Cellulosechemie,  1927,  8,  40 — 41). 
—According  to  Zocher  (A.,  1922,  ii,  102  ;  1926,  122), 
colloidal  solutions  in  which  the  particles  are  not 
spherical  show  double  refraction  under  motion  and 
appear  brilliant  in  polarised  light,  owing  to  a  streamline 
“  set  ”  of  the  particles.  Viscose,  however,  does  not 
show  this  phenomenon,  and  a  thread  of  viscose 
coagulated  by  squirting  without  tension  into  ammon¬ 
ium  chloride  solution,  as  well  as  the  cellulose  thread 
regenerated  from  it  by  the  action  of  acids,  are  devoid 
of  optical  double  refraction.  These  threads,  how¬ 
ever,  become  doubly  refractive  when  strained,  and 
if  the  viscose  is  coagulated  under  a  spinning  tension, 
the  threads,  both  before  and  after  regeneration,  of 
the  cellulose  show  double  refraction.  Similarly, 
sheets  prepared  by  rolling  undissolved  plastic  viscose 
masses  show  strong  double  refraction  and  a  great 
variety  of  brilliant  colours  in  polarised  light  due  to 
varying  degrees  of  strain.  It  has  recently  been 
observed  by  Gerngross  and  Katz  (A.,  1926,  793) 
that  the  Rontgen  diagram  of  normal  caoutchouc 
or  gelatin  is  that  of  an  amorphous  solid,  whereas 
strongly  stretched  caoutchouc  shows  a  crystalline 
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Bontgen  diagram.  It  is  possibly  the  same  with 
artificial  silks,  especially  in  view  of  the  conflicting 
observations  with  regard  to  their  Bontgen  diagrams. 
Hence  it  is  inferred  that  the  optical  double  refraction 
induced  by  strains  or  mechanical  deformation  of  the 
coagulated  particles  is  of  a  different  order  from  the 
double  refraction  of  the  natural  cellulose  fibre,  which 
is  inherently  connected  with  the  structure. 

J.  F.  Briggs. 

Cataphoresis  in  colourless  sols.  I.  Charge 
on  caoutchouc  in  benzene.  R.  H.  Humphry  and 
R,  S.  Jame  (Kolloid-Z.,  1927,  41,  293—297;  cf. 
Humphry,  A.,  1926,  377). — Cataphoresis  in  colourless 
sols  in  a  non-aqueous  medium  may  be  observed  by 
a  method  in  w-hich  use  is  made  of  the  difference 
between  the  refractive  indices  of  the  sol  and  dis¬ 
persion  medium.  It  is  found  that  charges  of  both 
signs  are  present  in  a  moist  sol  of  caoutchouc  in 
benzene,  but  that  in  sols  prepared  from  carefully 
dried  materials  no  appreciable  charges  are  observ¬ 
able.  The  addition  of  small  quantities  of  benzoic 
or  dichloroacetic  acid  has  no  effect  on  the  charge, 
and  it  is  argued  that  the  decrease  in  viscosity  thus 
caused  cannot  be  attributed  to  the  so-called  “  quasi- 
viscous  ”  effect.  The  bearing  of  the  results  on  metal 
sols  stabilised  by  rubber  in  non-aqueous  media  is 
discussed.  L.  L.  Bircumshaw. 

Electropy.  L.  Karczag  (Kolloid-Z.,  1927,  41, 
310 — 315 ;  cf.  A.,  1924,  i,  688). — A  review  of  previous 
work  on  the  process  of  “  electropy.”  It  is  shown  that 
electropical  methods  may  be  employed  in  the  in¬ 
vestigation  of  a  large  number  of  biological  and 
pathological  problems,  and  the  new  facts  thus 
established  justify  the  claims  made  for  electropy. 

L.  L.  Bircumshaw. 

Influence  of  plasticising  on  the  mechanical- 
elastic  properties  of  artificial  and  natural  plastic 
substances.  0.  Manfred  and  J.  Obrist  (Kolloid- 
Z.,  1927,  41,  348 — 361). — Optical  investigations 
indicate  that  various  plastic  materials  exhibit  rod¬ 
like  double  refraction,  whilst  flowing  sols  show 
streaming  anisotropy.  These  facts  lead  to  the  view 
that  plastic  substances  consist  of  rod-like  particles 
dispersed  in  a  solid  medium.  During  the  mechanical 
plasticising  process,  the  particles  become  partly 
oriented,  and  become  fixed  in  this  position  during 
the  subsequent  process  of  hardening  or  of  removing 
the  dispersion  medium.  The  fibrillar  structure  of 
many  colloids  is  conceived  as  a  linking  up  of  rod-like 
elements  by  a  streaming  process  during  preparation. 
The  process  of  plasticising  consists  in  a  disintegration 
of  tlio  raw  material  to  dispersoid  dimensions,  followed 
by  a  more  or  less  completely  oriented  re-aggregation. 
The  degree  of  disintegration  and  re-aggregation 
determines  the  degree  of  plasticity.  Methods  of 
plasticising,  with  particular  reference  to  the  technology 
of  artificial  horn,  are  fully  discussed  from  the  point  of 
view  of  the  disaggregation  and  re-aggregation.  A 
consideration  of  the  elastic  data  for  a  series  of  artificial 
horn  products,  for  an  artificial  resin,  and  for  celluloid, 
shows  the  great  influence  of  the  plasticising  process 
on  the  mechanical  behaviour  of  the  end  product. 
The  analogous  change  in  the  properties  of  metals 
and  non-metals,  produced  by  mechanical  treatment. 


appears  to  justify  the  conclusion  that  the  causes  in 
both  cases  are  fundamentally  the  same,  and  it  is 
.considered  that  an  investigation  of  this  type  of 
change  would  lead  to  a  solution  of  the  plasticity 
problem.  L.  L.  Bircumshaw. 

Formation  of  Liesegang  rings.  P.  B.  Ganguly 
(J.  Physical  Chem.,  1927,  31,  481— 495).— The 
stabilisation  of  silver  and  lead  chromates  by  gelatin 
and  agar-agar,  respectively,  and  the  influence  of  an 
excess  of  one  of  the  reacting  substances  on  the 
compounds  formed  have  been  studied.  The  chromates 
were  prepared  from  the  respective  nitrates  and 
potassium  chromate,  and  stabilisation  was  followed 
nephelometrically.  A  device  to  ensure  uniform  and 
simultaneous  mixing  was  essential  to  reproduce 
results.  The  turbidities  resulting  from  the  addition 
of  solutions  of  silver  nitrate  of  increasing  concentration 
to  equivalent  solutions  of  potassium  chromate  varied 
in  a  periodic  maimer,  the  amount  of  stabiliser  being 
constant.  Maximum  turbidities  were  shown  in  two- 
distinct  zones.  These  coagulation  zones  become  less 
marked  with  increasing  concentration  of  gelatin,  and 
an  excess  of  silver  or  chromate  ions  has  a  stabilising 
effect  on  the  silver  chromate  formed.  Below  a 
critical  concentration,  free  silver  ions  have  a  slight 
coagulating  effect.  Free  chromate  ions,  which  are 
adsorbed,  favour  peptisation  of  lead  chromate  by 
agar-agar,  but  lead  ions  have  no  such  effect.  Silver 
nitrate  solutions  reacting  with  thoso  of  potassium 
chromate  will  give  turbid  mixtures  only  when  one 
of  two  conditions  is  fulfilled.  (1)  With  equivalent 
solutions  which  are  not  too  concentrated,  precipit¬ 
ation  occurs  when  the  amount  of  silver  chromate 
formed  lies  within  certain  limits  which  depend  on  the 
concentration  of  gelatin.  With  amounts  of  silver 
chromate  other  than  this,  peptisation  occurs. 
(2)  When  one  of  the  reacting  solutions  is  in  excess, 
for  a  given  gelatin  concentration  and  a  given  quantity 
of  silver  chromate,  precipitation  occurs  only  when  a 
certain  weight  of  the  reacting  substance  remains  in 
excess.  Above  or  below  this  amount,  peptisation 
results.  The  Liesegang  phenomenon  is  explained  in 
the  light  of  the  above.  The  distribution  of  con¬ 
centrations  of  silver  nitrate  and  potassium  chromate 
solutions  in  a  gelatin  gel  has  been  calculated,  using 
Fick’s  diffusion  equation.  L.  S.  Theobald. 

Advantages  of  the  ring  method  for  the  study 
of  the  surface  equilibria  of  colloidal  solutions. 
P.  L.  DE  Nouy  (Nature,  1927,  119,  698). — Instances 
are  cited  of  the  author’s  successful  use  of  the  improved 
ring  method  (cf.  Harkins,  this  vol.,  17). 

A.  A.  Eldridge, 

Permeability  of  membranes.  I.  Diffusion  of 
ions  across  the  dried  collodion  membrane. 
L.  Michaelis  and  W.  A.  Perlzweig  (J.  Gen.  Physiol., 
1927,  10,  575 — 598). — A  method  is  described  for  the 
preparation  and  testing  of  dried  collodion  membranes 
containing  a  very  large  number  of  very  fine  pores. 
When  such  a  membrane  separates  a  solution  of 
0-1 M -potassium  chloride  from  distilled  water,  the 
rates  of  diffusion  both  of  potassium  ion  and  of 
chlorine  ion  are  very  small,  but  equivalent  quantities 
diffuse  in  a  given  time.  If,  however,  the  distilled 
water  is  replaced  by  a  solution  of  another  electrolyte 
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such  as  O-UZ-sodium  nitrate,  the  potassium  diffuses 
much  more  readily  and  the  ratio  of  diffused  potassium 
to  diffused  chlorine  is  on  the  average  about  ten  to  one. 
From  these  and  other  diffusion  experiments  the  con- 
elusion  is  reached  that  such  membranes  are  relatively 
permeable  to  cations  and  relatively  impermeable  to 
anions.  W.  0.  Kermack. 

Decomposition  of  hydrogen  bromide  by  the 
silent  electric  discharge..  J.  J.  Canfield  and 
A.  Kayes  (Proc.  Iowa  Acad.  Sci.,  1925,  32,  326— 
327). — Equilibrium  in  the  reaction  2HBr=^H2-fBr2 
at  33°  and  atmospheric  pressure  with  10,000 — 1.5,000 
volts  is  reached  at  33-5%  HBr,  33-25%  H2,  and 
33-25%  Br2,  Assuming  no  appreciable  dissociation 
of  the  bromine,  this  value  corresponds  with  thermal 
equilibrium  near  2800°  Abs.  Moser  and  Isgaris- 
chev’s  results  (A.,  1910,  ii,  926)  for  the  equilibria 
CO2^CO+0-5O2  and  2HC1  H2+C12  correspond 
with  thermal  equilibria  at  2500°  and  2000°  Abs., 
respectively,  whilst  Davies’  results  for  ammonia 
(A.,  1909,  ii,  30)  correspond  with  thermal  equilibrium 
at  900°  Abs.  The  equilibrium  of  a  gaseous  system 
under  the  influence  of  the  silent  electric  discharge 
corresponds  with  that  at  a  high  temperature  if  the 
reaction  velocities  are  slow  when  the  reactions  occur 
without  the  influence  of  the  discharge. 

Chemical  Abstracts. 

Ebullioscopic  determination  of  the  molecular 
equilibria  of  resorcinol  in  aqueous  solutions  of 
potassium  chloride.  F.  Bourion  and  E.  Rouyer 
(Compt.  rend.,  1927,  184,  941 — 942). — The  b.-p. 
elevations  of  solutions  of  potassium  chloride  con¬ 
taining  various  amounts  of  resorcinol  have  been 
determined.  The  b.-p.  constant  for  the  potassium 
chloride  solution  is  said  to  differ  from  the  constant  for 
water.  J.  Grant. 

Ebullioscopic  constant  of  aqueous  solutions  of 
potassium  chloride  and  the  molecular  equilibria 
of  resorcinol  in  this  medium.  F.  Botjrion  and 
1.  Router  (Compt.  rend.,  1927, 184,  1064—1066). — 
The  agreement  between  the  observed  and  calculated 
values  of  the  b.  p.  rise  for  various  concentrations  of 
resorcinol  in  a  solution  of  potassium  chloride  are  said 
to  justify  the  conclusion  that  potassium  chloride  and 
resorcinol  coexisting  in  solution  conform  to  the 
requirements  of  the  ideal  solution.  J.  Grant. 

Calculation  of  ionic  equilibria.  P.  M.  Vezes 

(Compt.  rend.,  1927, 184,  943 — 945).' — The  amount  of 
silver  chloride  precipitated  from  equal  volumes  of 
solutions  of  silver  nitrate  and  hydrochloric  acid  of  the 
same  molecular  dilution  (50)  agrees  with  the  calculated 
amount  within  0-1%.  J.  Grant. 

Second  dissociation  constants  of  certain  di¬ 
basic  acids.  M.  Duboux  and  J,  Frommelt  (J. 
Chim.,  phys.,  1927,  24,  245 — 258), — Tho  second 
dissociation  constant  Kz  for  a  dibasic  acid  partly 
neutralised  by  an  alkali  is  given  by  the  formula 
Fj— — a)/(2o— Aj),  where  Kx  is  the 
first  dissociation  constant  and  a  is  connected  with 
the  degree  of  dissociation  a  of  the  alkali  salt  by  the 
expression  a=£j{C— 5(l-a)}/{$(2«— 1)+ [H-]},  C 
Cue  total  molecular  concentration  and  8  that  of 
the  salt.  The  velocity  constant  K  of  the  hydrolysis 


of  ethyl  diazoaeefcate  in  the  presence  of  certain  partly 
neutralised  dibasic  acids  has  been  determined,  and  by 
using  an  approximate  value  for  the  proportionality 
factor  Ka  of  the  expression  K jKn=[li‘],  its  accurate 
value  36-8  has  been  deduced,  and  is  independent  both 
of  concentration  and  of  the  nature  of  the  acid.  Using 
this  value,  the  following  second  dissociation  con¬ 
stants  have  been  obtained :  malonic  acid,  K%= 
1-9x10-°;  succinic,  2-8x10-°;  malic,  7-4x10-°; 
tartaric,  39-4xlO"B;  glutaric,  6-0x10-®;  maleic, 
0-77x10-°;  fumaric,  27*3x10-®.  S.  J.  Gregg. 

Monoalkyl  carbonates.  IV.  Solutions  of 
carbon  dioxide  in  dry  methyl  and  ethyl  alcohols  ; 

monomethyl  and  monoethyl  carbonates  in  dry 
alcoholic  solution  and  in  the  solid  state.  C. 
Faurholt  (Z.  physikal.  Chem.,  1927,  126,  227— 
237).— Solid  sodium  and  potassium  methyl  carbonates 
have  been  prepared  by  saturating  a  methyl  alcohol 
solution  of  the  alkali  metal  with  carbon  dioxide, 
decanting  off  the  solution  from  the  preoipitate,  and 
drying.  The  monoethyl  carbonates  may  be  prepared 
similarly.  Measurement  of  the  equilibrium  carbon 
dioxide  pressure  over  the  solid  salts  shows  them  to  be 
very  stable.  In  opposition  to  the  usual  statements  in 
the  literature.  Sodium  ethyl  carbonate  may  be 
heated  at  200°  without  any  appreciable  evolution  of 
gas,  but  above  this  temperature  there  is  slow 
evolution  of  ethylene. 

The  equilibrium  constant  MeC03~  —  Me0~-j~C02 
has  been  determined  by  potentiometric  measurements 
of  the  met-hoxyl  ion  concentration  in  solutions  of 
sodium  methoxide  in  methyl  alcohol.  If  tho  carbon 
dioxide  pressure  be  measured  in  atmospheres,  A=  105  ®. 
For  potassium  ethyl  carbonate  in  ethyl  alcohol  solution 
A=1061.  The  dissociation  constant  of  methyl 
hydrogen  carbonate,  which  is  formed  when  carbon  di¬ 
oxide  is  passed  into  dry  methyl  alcohol,  is  thus  IQ"10'7, 
and  of  ethyl  hydrogen  carbonate,  10"12  3.  Calculation 
of  the  carbon  dioxide  pressure  over  the  system  sodium 
ethyl  carbonate-sodium  ethoxide  gives  P=  10~13  atm., 
a  result  which  accords  with  the  observed  stability  of 
the  monoalkyl  carbonates.  H.  F,  Gillbe. 

Validity  of  the  “  displacement  principle  ”  for 
solutions.  D.  Reiohinstein  (Z.  Elektrochem., 
1927,  33,  122 — 127). — By  applying  Raoult’s  law*  to 
a  solution  made  up  of  liquid  components,  it  follows 
that  klplJrkzrp2-\-  .  .  ,  —k,  where  pt,  p2,  .  .  .  are 
the  partial  pressures  of  the  components  in  the  solu¬ 
tion  and  kv  k2,  .  .  .  k  are  constants  for  the  given 
components  in  the  given  system,  independent  of  the 
actual  values  of  pp  p2,  .  .  .  This  forms  an  example 
of  the  author’s  “  displacement  principle  ”  (cf.  A., 
1915,  ii,  678),  which  can  also  he  applied  to  the  inter¬ 
pretation  of  the  effects  produced  by  salts  in  connexion 
with  the  solubility  of  non-electrolytes.  The  con¬ 
sideration  of  adsorption  equations  from  this  point  of 
view  leads  to  the  conclusion  that  the  action  of  a  sub¬ 
stance  in  lowering  the  solubility  of  another  is  in  the 
nature  of  a  “  ballasting  action  ”  (cf .  be.  cit.),  and  it  is 
probable  that  substances  arranged  according  to  their 
poisoning  action  on  a  given  catalyst  will  form  a 
sequence  which  is  independent  of  the  nature  of  the 
reaction  being  catalysed.  From  a  philosophical 
analysis  of  the  Xernst  parallelism  it  is  concluded  that 
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the  displacement  law  for  solubility  does  not  actually 
follow  from  that  of  vapour  pressure,  but  that  in  a 
comparison  of  the  two  groups  of  regularities,  vapour 
pressure  corresponds  with  solubility  and  lowering  of 
vapour  pressure  to  lowering  of  solubility. 

II.  J.  T.  Eujngmam. 

Buffer  action.  III.  Aluminium  hydroxide. 
IV.  Buffering  by  heated  alkaloid  solutions.  V. 
Sodium  fluoride.  H.  Moser  (Helv.  Chim.  Acta, 
1927,  10,  310—319,  319—322,  322—331),— III.  The 
peptisation  of  “  allied,”  a  commercial  aluminium 
hydroxide,  by  hydrochloric  acid  is  studied  electro- 
metrically.  The  solution  eventually  readies  neu¬ 
trality,  providing  sufficient  alucol  is  present ;  physical 
adsorption  and  neutralisation  of  the  acid  both  take 
place.  Similarly,  allied  adsorbs  hydroxyl  ions  from 
solution,  although  less  rapidly  than  in  the  case  of 
hydrogen  ions.  The  sol  has  a  greater  adsorption 
capacity  than  the  suspension  under  similar  conditions. 
The  activity  of  alucol  is  considerably  diminished  in 
Sorensen’s  glycine  solution.  Peptic  digestion  is 
hindered  by  large  amounts  of  alucol,  the  suspension 
being  slightly  more  active  in  this  respect,  but  is 
favoured  by  small  quantities.  The  hydroxyl  ion  of 
aluminium  hydroxide  promotes  the  stem  growth  of 
certain  plants  as  compared  with  the  roots  when  added 
to  feebly  acid  soils. 

IV.  The  buffering  of  heated  alkaloid  solutions  may 
often  be  effected  by  the  addition  of  colloids.  Vari¬ 
ations  in  the  osmotic  ratio  are  eliminated,  and  in  the 
case  of  albumin  the  whole  pu  range  is  covered. 
Comparatively  small  colloid  concentrations  suffice 
to  counteract  the  increase  in  acidity  due  to  hydrolysis 
of  the  alkaloid  salt. 

V.  The  buffer  action  of  sodium  fluoride  in  solution 

is  investigated;  the  results  are  consistent  with  the 
supposition  that  the  salt  is  at  least  partly  polymerised 
to  double  molecules.  S.  K.  Tweedy. 

Relation  between  pn  and  the  reaction  of 
aqueous  solutions  at  various  temperatures. 
E.  I.  Folmer  (Iowa  State  Coll.  J.  Sci.,  1926, 1,  37 — 
41). — The  empirical  equation,  log  (pH— 5-215)  — 
0-3450—0  00422(  closely  represents  values  of  pa  at 
neutrality  for  different  temperatures,  A  nomogram 
is  given  for  the  calculation  of  the  pn  at  any  tem¬ 
perature  which  is  equivalent  in  acidity  to  the  pR  at 
the  given  temperature,  Neutrality  varies  from 
'pu  6-063  at  100°  to  pu  7-428  at  0°,  The  relation  of  the 
medium  to  neutrality  is  expressed  as  “  pA.” 

Chemical  Abstracts. 

Abnormal  change  of  pK  of  mixtures  of  boric 
acid  and  sodium  hydroxide  with  change  of 
dilution  and  of  temperature.  I.  M.  Kolthofe 

and  W.  Bosch  (Ree,  trav,  chim.,  1927,  46,  180 — 
188). — Dilution  of  a  borate  solution  containing  a  large 
excess  of  boric  acid  causes  the  reaction  to  become  more 
alkaline,  whereas  if  the  borate  be  in  excess,  dilution 
produces  increases  of  acidity.  The  pn  of  a  borax 
solution  is  but  little  affected  by  dilution.  The  pro¬ 
perties  of  the  mixed  solutions  may  be  explained  on  the 
aesimaption  that  complex  ions  are  formed  between  the 
boric  acid  and  metaborate.  Measurements  of  pa  at 
60°  indicate  that  the  complexes  break  down  at 
higher  temperatures.  Taking  the  pB  of  (00LV-HC1+ 


0-09iV-KCl)  as  2-038,  then  An,BO,==6-2x  l(rM  at 
18°,  and  1-2  X  10~9  at  60°.  Taking  log  paB~— 2-093, 
then  jS'b,bo,=5*5x  10-10  at  18°,  and  1-06  x  10~9  at 
60°.  H,  F.  Gillbe. 

Influence  of  dextrose,  alcohol,  and  carbon  di¬ 
oxide  on  the  pir  values  of  phosphate  and  hydrogen 
carbonate  solutions.  E.  Biilmann  and  H.  Kata- 
GIRI  (Biochem.  J.,  1927,  21,  441 — 465). — Dextrose 
makes  a  phosphate  mixture,  pH  6-79,  more  acid,  whilst 
alcohol  makes  it  less  acid.  When  both  are  present,  the 
influence  is  additive.  Solutions  of  disodium  hydrogen 
phosphate  and  sodium  hydrogen  carbonate  were 
examined  with  the  h vdroq uinhydrone  electrode  after 
saturation  with  carbon  dioxide  at  barometric  and 
higher  pressures.  The  influence  of  dextrose  on  the 
pn  values  of  the  liquids  saturated  with  carbon  dioxide 
is  very  feeble.  Comparative  measurements  with  and 
without  dextrose  show7  that  the  colorimetric  method 
gives  low-er  pn  values  than  the  electrometric  method  up 
to  6-4 ;  above  this  the  colorimetric  method  gives  higher 
values  than  the  electrometric  method.  As  a  com¬ 
parison  electrode  a  hydroquinliydrone  electrode  in  a 
phosphate  mixture,  pH  6-79,  was  used  in  this  investig¬ 
ation.  Such  an  electrode  is  stable  and  its  use  obviate 
high  liquid  junction  potentials.  A  hydroquin- 
hydrone  electrode  in  OOLY-hydrochloric  acid  and 
0 ■  0 QN -p otass ium  chloride  is  not  very  stable,  but  is 
stabilised  by  the  addition  of  dextrose.  There  is  a 
specific  action  of  dextrose  on  the  platinum  of  the 
quinhydxone  electrode.  S.  S.  Zilva. 

Amphoteric  behaviour  of  complex  systems. 
III.  Conductivity  of  sulphanilic  acid-lysine 
mixtures.  IV.  Isoelectric  point  and  ionisation 
constants  of  sulphanilic  acid.  A.  E.  Steakk  (J. 
Gen.  Physiol.,  1927,  10,  369—377,  379— 383).— 111. 
The  conductivities  of  solutions  of  sulphanilic  acid,  of 
lysine,  and  of  mixtures  of  these  two  compounds  in 
presence  of  phosphate  as  buffer  have  been  deter¬ 
mined  at  various  pn  values.  The  difference  between 
the  conductivities  of  the  mixture  and  the  sum  of  the 
individual  conductivities  of  the  two  compounds 
reaches  a  maximum  at  a  point  corresponding  with  the 
apparent  isoelectric  point  of  the  system  (cf,  ibid.,  313). 
The  relation  of  the  properties  of  systems  containing 
two  or  more  ampholytes  to  problems  of  cell  physiology 
is  discussed. 

IV.  From  solubility  measurements  the  basic  dissoci¬ 
ation  constant  of  sulphanilic  acid  is  found  to  lie 
between  2-Ox  10~1S  and  2-2 xlO*15.  The  isoelectric 
point  is  at  p,£  1-25,  The  following  constants  have 
been  found  for  glycine:  A'„=2-3 X  10" 10  and  Kt,— 
2-2  x  10~12.  *  W.  O.  Kkrjiack. 

Development  of  the  Sorensen  equation  for  the 
isoelectric  points  of  ampholytes.  W.  R.  Atkin 
(Proc.  Leeds  Phil.  Lit.  Soc.,  Sci.  Soc.,  1927,  1,  165 — 
168). — Theoretical.  Sorensen's  equation  for  the  iso¬ 
electric  point  of  amphoteric  electrolytes  is  applicable 
only  to  simple  amino-acids,  and  not  to  proteins  hi 
which  the  basic  and  acidic  groups  are  not  necessarily 
equal.  The  following  equation  gives  the  isoelectric 
point  of  proteins  :  _ _ 

£={— A-fl(l— »)-+■  VFa-(l  — 7iy2-H^Z„x\/A-6)}/2, 

where  7i  is  the  hydrogen-ion  concentration  at  the 
isoelectric  point,  ka  is  the  average  dissociation  constant 
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of  the  acid  groups,  and  kb  of  the  basic  groups,  Kw 
is  the  ionic  product  for  water,  and  n  is  the  ratio  of 
the  number  of  acid  to  basic  groups.  When  w=l 
h=VK„Xka/kt,  which  is  the  usual  formula  for  a 
simple  amino-acid.  M.  S.  Burr. 

Theory  of  electrolytes.  L.  Onsager  (Pliysikal. 
Z.,  1927,  28,  277 — 298). — The  author’s  revision  of  the 
Debye-Huckel  theory  is  continued  (cf.  A.,  1926,  906). 
The  change  in  molecular  conductivity  with  dilution 
depends  primarily  on  changes  in  ionic  mobility,  which 
in  turn  depend  on  two  effects  :  (a)  solvent  movements 
analogous  to  electrophoresis,  (6)  deformation  of  ions 
by  environmental  influences.  For  both  eSects  the 
decrease  in  conductivity  is  proportional  to  the  square 
root  of  the  concentration,  in  conformity  with  the 
experimental  observations  of  Kohlrausch.  The 
theoretical  and  mathematical  basis  of  the  theory  of 
inter-ionic  attractions  etc.  has  been  thoroughly' 
revised,  and  a  set  of  modified  equations  is  advanced. 
The  idea  of  a  constant  speed  characteristic  of  an  ion 
is  now  abandoned,  and  the  implications  of  the  con¬ 
ception  of  ion-atmosphere  are  worked  out  and  used 
instead.  The  modified  theory  retains  the  original 
relation  between  conductivity  and  concentration,  but 
the  calculation  of  coefficients  is  considerably  modified. 
The  relevant  conductivity  data  for  aqueous  solutions 
are  shown  to  be  in  moderately  good  agreement  with 
the  new  equations.  R.  A.  Morton. 

Mineral  waters.  I.  Method  of  representing 
the  composition  of  mineral  waters.  M.  Betti 
and  G.  B.  Bonino  [in  part  with  V.  Vaglio]  (Annali 
Cliirn.  Appl.,  1927,  17,  89— 114).— The  laws  which 
hold  for  ideal  or  infinitely  dilute  solutions  are  not 
applicable  to  mineral  waters .  The  activity  coefficients 
of  the  ions  present  and  of  the  solvent  must  be 
determined,  and  the  methods  of  calculating  these 
coefficients  are  described  and  applied  to  the  salt  waters 
of  Riolo  in  the  province  of  Ravenna.  T.  H.  Pope. 

Mineral  waters.  II.  Calculation  of  the  f.  p. 
of  highly  concentrated  mineral  waters.  G.  B. 
Bonino  (Annali  Chim.  Appl.,  1927,  17,  115 — -129). — 
The  cryoscopic  anomalies  of  concentrated  mineral 
waters  depend  on  the  unjustifiable  use  of  formulae 
which  apply  only  to  infinitely  dilute  solutions,  and 
disappear  when  thermodynamically  exact  methods 
of  calculation  are  employed.  For  instance,  the  fact 
that  osmotic  concentration  derived  from  the  cry¬ 
oscopic  behaviour  by  means  of  the  reduced  formulae  is 
higher  than  the  actual  concentration  in  general, 
signifies  only  that  the  logarithm  of  the  coefficient  of 
activity  of  the  solvent  is  negative,  and  that  the 
osmotic  coefficient  exceeds  1.  Application  of  the 
author’s  methods  to  the  water  of  Salsomaggiore  yields 
satisfactory  results.  T.  H.  Pope. 

System  tin-cadmium  in  the  crystalline  state. 
A.  Fedorov  (Ukraine  Chem.  J.,  1926,  2,  09—74).— 
Tin  dissolves  10%  of  cadmium,  but  cadmium  does 
dissolve  tin.  The  eutectic  mixture  (70%  Sn, 
d0  /0  Cd)  crystallises  at  177°.  On  cooling,  the  greatest 
thermal  eSect  is  observed  at  120°.  This  is  not  due 
to  chemical  combination,  but  to  the  change  of  the 
eadrmum^/-tin  form  to  (3-tin  and  cadmium. 

E.  Rothstein. 


Lithium.  VI.  Thermal  analysis  of  the 
systems  lithium  halides-water.  G.  F.  Huttig  and 
W.  Stettdemann  (Z.  physikal.  Chem.,  1927, 126, 105— 
117;  cf.  Huttig  and  Sehliessmann,  A.,  1925,  ii, 
1181). — The  f.-p.  curves  show  the  existence  of  the 
hydrates,  LiCl,5H,0  and  LiBr,5H,0. 

G.  A.  Elliott. 

System  sulphur  dioxide . ji-octane.  W.  F. 

Seyer  and  A.  F.  Gallaugher  (Trans,  Roy.  Soc. 
Canada,  1926,  [iii],  20,  III,  343 — 345). — Determination 
of  the  mutual  solubilities  of  -n-octane  and  liquid  sulphur 
dioxide  between  —50°  and  27°  gives  no  indication  of 
compound  formation.  The  surface  tension  of  octane 
between  80°  and  —50°  has  been  measured.  The 
following  data  are  given  for  octane  :  m.  p.  — 58-61° ; 
n$  1-39578 ;  nf,  1-39761 ;  nf  1-40268.  R.  Cuthill. 


Ternary  systems  with  iron  and  carbon.  I, 
Phases  “Fe^Cr^C  "  and  Cr10C6Fe3  and  “physi¬ 
cal  residual"  analysis."  F.  Sauerwald,  H.  Neu- 
decker,  and  J.  Rudolph  (Z.anorg.  Chem.,  1927, 161, 
316 — 320). — Iron,  carbon,  and  chromium  in  the 
proportions  -required  for  making  the  compound 
Fe3C,Cr4C,  which  is  alleged  to  occur  in  chromium 
steels,  were  melted  together  and  the  microstructure 
of  the  alloy  was  examined.  Whether  slowly  cooled 
or  annealed  for  a  long  period  and  quenched,  this  alloy 
invariably  exhibits  a  duplex  structure,  and,  after 
powdering  finely,  can  be  separated  into  a  magnetic 
and  a  non-magnetic  fraction.  The  latter  has  a  com¬ 
position  corresponding  with  the  empirical  formula 
Cr1QC6Fe3,  and  after  melting  has  a  homogeneous 
structure.  This  substance,  therefore,  appears  to  be 
a  chemical  entity,  and  may  be  more  probably 
formulated  as  5Cr4C2,2Fe3C.  A.  R.  Powell. 


Ternary  system  lead-antimony-arsenic.  E. 
Abel  and  0.  Redlich  (Z.  anorg.  Chem.,  1927,  161, 
221 — 227). — The  system  lead-antimony-arsenie  be¬ 
longs  to  the  type  in  which  two  of  the  constituents 
(arsenic  and  antimony)  form  a  continuous  series  of 
solid  solutions  which  are  insoluble  in  the  third  con¬ 
stituent  (lead),  but  form  a  eutectic  with  it. 
The  eutectic  melts  at  252°  for  the  alloys  rich  in 
antimony  and  at  294°  when  arsenic  predominates. 
The  line  of  eutectic  crystallisation  on  the  ternary 
diagram  connects  the  point  20-5%  Sb  on  the  anti¬ 
mony  side  with  the  point  6%  As  on  the  arsenic  side, 
and  is  slightly  convex  to  the  antimony  side. 

A  R.  Powell. 

Properties  of  bauxite.  Y.  Yamagtjchi,  T. 
Taiiebe,  and  T.  Yazawa  (Bull.  Inst.  Phys.  Chem. 
Research,  1926,  5,  735— 740).— The  vapour  press¬ 
ure  of  bauxite  has  been  measured  between  230° 
and  518°.  The  decomposition  occurs  in  two  stages  : 
ATO{OH)4->  Al20,(0H)2-<23  and  Al202(0H)„-> 
AhOa-flRO-Qj,  For  the  first  (200—340°)  and 
second  (350° — 450°)  stages  the  vapour  pressures  are 
given  by  log  tt=6-5277-2206-5/Y  and  log  n= 
5-2566— I780/T,  respectively.  For  comparison,  the 
vapour  pressures  of  aluminium  and  ferric  hydroxides 
obtained  by  precipitation  were  measured,  The  heats 
of  decomposition  of  bauxite  given  by  the  Clapeyron- 
Clausius  formula  are  Q1(200 — 340°)= 10,100  g.-cal ./ 
mol.  and  Q2{ 350 — 450°)  =8100  g.-cal. /mol.,  respect¬ 
ively.  K.  Kashtma. 
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Diaspore.  Y.  Yamagucht,  T.  Takebb,  and  T. 
Morioka  (Bull.  Inst.  Phya.  Chcm.  Research,  1926, 
5,  17 — 31). — The  vapour  pressure  of  the  water 
produced  from  diaspore  according  to  the  scheme 
AL03,H20 — >Al203-j-H20  has  been  measured  at 
various  ”  temperatures.  The  Clapeyron-Clausius 
formula  is  applicable  to  the  data  obtained.  The  heat 
of  decomposition  of  diaspore  at  about  500°  calculated 
from  this  formula  is  353  kg.-cal./kg.  The  specific 
heat  of  diaspore  is  given  by  c'=0-20S5+0-000127f 
between  100°  and  400°.  The  total  energy  required  to 
convert  diaspore  into  alumina  at  502-5°  is  calculated 
to  be  486-7  kg.-cal./kg.  K.  Kashma. 

System  zinc  hydroxide,  zinc  oxide,  sodium 
zincate,  and  sodium  hydroxide.  E.  Muller, 
J,  Muller,  and  A.  Fauvel  (Z.  Elektrochem.,  1927, 
33,  134 — 144), — In  addition  to  the  crystalline  hydr¬ 
oxide,  Zn(OH)2[l],  there  exists  an  amorphous  hydr¬ 
oxide,  approximately  ZnO,0-5H2O  [2],  which  may  be 
prepared  by  drying  over  sulphuric  acid  the  pre¬ 
cipitate  obtained  in  the  usual  manner.  Determin¬ 
ations  were  made  of  the  solubility  of  these  hydroxides 
and  also  of  amorphous  zinc  oxide  and  crystalline 
sodium  zincate  in  sodium  hydroxide  solutions  of 
varying  concentrations.  The  solubility  increases  with 
the  alkali  concentration  except  for  sodium  zincate, 
where  there  is  a  sharp  fall.  The  hydroxide  [2]  loses 
water  on  shaking  with  alkaline  solutions,  giving 
approximately  ZnO,0-05H?O  [3],  and  has  a  meta- 
stable  solubility  curve  lyfng  slightly  above  that  of 
zinc  oxide,  which  is  the  stable  solid  phase  and  does 
not  take  up  water  from  sodium  hydroxide  solutions.- 
The  hydroxide  [1]  also  gives  a  metastable  solubility 
curve  lying  considerably  above  that  of  [2],  but, 
although  its  saturated  solutions  are  strongly  super¬ 
saturated  with  respect  to  zinc  oxide,  only  those  with 
very  high  zinc  and  alkali  content  become  unstable 
and  give  a  deposit  similar  to  [3],  or  in  some  cases  set 
completely  to  stiff  pastes  or  crystalline  masses,  the 
nature  of  which  it  has  not  been  possible  to  investigate 
completely.  The  zinc  oxide  solubility  curve  cuts 
that  of  sodium  zincate  at  a  point  corresponding  with 
14-2Y-sodium  hydroxide  and  about  2-9  g.-mol.  of  zinc 
per  litre,  but  metastable  continuations  of  these 
curves  into  regions  of  higher  zinc  concentration  can 
be  realised.  Hence,  to  prepare  crystalline  sodium 
zincate,  sodium  hydroxide  solutions  of  at  least  14Y 
must  be  saturated  with  zinc  oxide  and,  unless  seeding 
out  can  bo  resorted  to,  higher  concentrations  of  alkali 
(19/V)  arc  needed,  since  sodium  zincate  does  not 
separate  readily  even  from  highly  supersaturated 
solutions.  A  sample  after  w-ashing  with  alcohol  had 
a  composition  corresponding  closely  with  NaHZn02. 
It  dissolves  readily  in  water,  but  hydrolyses  with 
precipitation  of  zinc  hydroxide.  To  obtain  the 
hydroxide  [1]  most  conveniently  it  is  recommended 
that  16Ar-sodium  hydroxide,  which  has  been  shaken 
with  excess  of  zinc  oxide  and  filtered,  should  be  diluted 
until  the  alltali  is  about  2-5 N  (cf .  Fricke  and  Ah  rod  is, 
A.,  1924,  ii,  681).  A  few  data  for  solubilities  in 
potassium  hydroxide  solutions  are  also  given. 

H.  J.  T.  Elltkoham. 

System  AI(N03)3-KNO,-HuO.  G.  Malquori 

(Atti  R.  Aeoad.  Lined,  1927,  [vi],  5,  451—452).— 


The  data  for  25°  show  the  existence  of  the  crystalline 
double  salt  KNO3,Al(NO3)3,0H2O.  The  results 
fail  to  confirm  the  existence  of  the  double  salt 
A1(N03)3,3KN03,10H20,  which  is  reported  by  La- 

Porto  (A.,  1921,  ii,  699).  R.  W.  Lust. 

Precipitated  solids,  especially  strontium  and 
calcium  sulphates.  P.  P.  von  Weimar  n  (J.C.S., 
1927,  929 — 930). — References  are  given  to  the 
author’s  systematic  investigations  of  the  precipit¬ 
ation  of  strontium  and  calcium  sulphates  prior  to  the 
work  of  Lambert  and  Hume-Rotl  lery  and  of  Lambert 
and  Schaffer  (A.,  1926,  1209).  E.  S.  Hedges. 

Composition  of  crystals  from  mixed  solutions. 
E.  Fabris  (Annali  Chim.  Appl.,  1927, 17, 197—208).— 
With  the  object  of  obtaining  purgative  salts  of  con¬ 
stant  composition  from  the  waters  of  Montecatini, 

experiments  have  been  made  on  the  crystallisation 
of  solutions  containing  (1)  sodium  sulphate  and 
chloride,  (2)  sodium  carbonate  and  sulphate,  (3) 
sodium  sulphate,  carbonate,  and  chloride,  with  and 
without  small  proportions  of  lithium  salts.  Investig¬ 
ation  of  the  25°  isotherm  for  the  system  sodium 
sulphate-sodium  carbonate  indicates  the  formation 
of  mixed  crystals  (cf.  Dawkins,  J.C.S.,  1922, 121, 776). 

T.  H.  Pope. 

Equilibrium  between  tin,  cadmium,  and  their 
chlorides  in  the  fused  state.  R.  Lorenz  {Annalen, 
1927,  453,  338— 347).— The  equilibrium  Sn-j- 
CdCl,  SnCl2+Cd  at  600°  has  been  investigated, 
The  equilibrium  constant  obtained  from  the  new  mass 
law  formula  (A.,.  1926,  126)  is  approximately  con¬ 
stant  over  the  whole  range  of  concentrations  examined, 
whereas  that  obtained  from  the  classical  expression 
varies  from  1497  to  120-5.  R.  Cuthhl. 

Ternary  systems.  V.  Potassium  hydrogen 
carbonate,  potassium  carbonate,  and  water. 
A.  E.  Hill  and  D.  G.  Hill  (J.  Amer.  Chem.  Soe., 
1927,  49,  (967—969;  cf.  this  vol.,  418).— The 
system  at  25°  and  36°  affords  no  evidence  of  com¬ 
pound  formation  or  solid  solution.  The  normal 
carbonate  cannot  be  precipitated  from  saturated 
solutions  containing  more  than  2-21%  of  hydrogen 
carbonate  at  25°  and  3-88%  at  36°. 

S.  K.  Tweedy. 

System  dextrose-sodium  chloride-water.  S. 
Matsuura  (Bull,  Chem.  Soc.  Japan,  1927,  2,  44 — 
48). — Observations  at  24°showthat  the  only  compound 
formed  is  (C6Hr,0fi)2>NaCl,H20,  which  is  decomposed 
by  water,  but  eau  be  crystallised  by  adding  excess  of 
sodium  chloride  to  the  solution.  S.  J.  Gregg. 

Reduction  equilibrium  of  chromic  oxide.  H. 
von  Wartenberg  and  S.  Aoyama  (Z.  Elektrochem., 

1927,  33,  144 — 147). — Pieces  of  chromium  were 
heated  in  a  current  of  hydrogen,  the  water  vapour 
content  of  which  had  been  reduced  to  a  known,  very 
low  value  by  cooling  to  a  known  temperature  in  a 
freezing  mixture.  At  a  fixed  partial  pressure  of 
water  vapour,  oxidation  occurs  below  a  certain  temper¬ 
ature  and  reduction  at  higher  temperatures.  Such 
temperatures  have  been  determined  for  partial 
pressures  of  water  vapour  between  10-2  and  10~ 
atm.,  and  the  corresponding  partial  pressures  _  oi 
oxygen  in  the  gas  calculated  from  the  dissociation 
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constant  for  water  vapour.  The  heat  of  reaction 
calculated  from  these  results  agrees  with  the  value  for 
the  heat  of  formation  of  chromic  oxide  from  chromium, 
and  it  is  inferred  that  chromous  oxide  is  not  an  inter¬ 
mediate  stage  at  these  temperatures  (600 — 1400°). 
Whereas  iron  oxides  are  reduced  at  1100°  when  Pn.o/Pa, 
is  about  1,  this  ratio  must  be  about  0-001  for  the 
reduction  of  chromic  oxide.  Hence,  since  water  is 
produced  in  the  reduction,  an  enormous  excess  of 
hydrogen  would  be  needed  to  reduce  any  quantity 
of  chromic  oxide,  and  there  is  no  possibility  of  such 
a  process  being  used  instead  of  the  alumino-thermie 
process  for  preparing  carbon-free  chromium. 

H.  J.  T.  Ellinoham. 

Aqueous  solutions  of  sodium  silicates.  VI. 
Heterogeneous  equilibria  ;  system  sodium  oxide- 
silica-water  at  25°.  VII.  Silicate  ions.  Electro¬ 
metric  titrations,  diffusion,  and  colorimetric 
determination.  R.  W.  Harman. (J,  Physical  Chem., 
1927,  31,  511—518,  616—625;  cf.  this  vol.,  415; 
Morey,  A.,  1914,  ii,  202.;  Morey  and  Fenner,  A., 
1917,  ii,  370). — VI.  Observations  at  25°  indicate  that 
two  compounds  only,  sodium  metasilicate  and  the 
compound  Na20,2Si02,  are  stable  in  contact  with 
solution.  The  metasilicate  crystallises  with  9,  6, 
and  2-5  mols,  of  water,  and  the  compound  Na20,2Si02 
with  9H20-  Towards  the  water-silica  side  of  the 
system,  the  solutions  become  colloidal,  invalidating 
further  work.  The  ternary  diagram  at  25°  is  given, 
and  previous  work  in  this  field  is  summarised. 

VII.  Electrometric  titrations  of  0-1  and  in¬ 
solations  of  sodium  metasilicate  with  0-1 N-  and 
1-2S9 V-hydrochloric  acid  give  curves  typical  of 
dibasic  acids,  indicating  that  metasilicic  acid  is 
dibasic.  The  constants  for  the  dissociations 
H„Si03  ir+HSiCy  and  HSiOa'  —  H*+Si03" 
calculated  from  hydrolysis  data  and  from  the  electro¬ 
metric  titrations  are  ^=4-2  x  IT10  and  fc„=0-51  X 
IQ-io  Titration  of  the  ratio  Na20  :  Si02 1 : 4  in  0-2IV ]F- 
solution  with  lOX-sodium  hydroxide  indicated  that 
the  mixture  of  silicate  and  sodium  hydroxide  does  not 
reach  equilibrium  immediately,  and  that  the  hydroxyl- 
ion  concentration  of  the  ratio  2:1  is  not  much 
greater  than  that  of  the  ratio  1  : 1  (cf.  A.,  1926, 
907).  Using  the  colorimetric  test  with  sulphuric  acid 
and  ammonium  molybdate  as  indicative  of  crystall- 
oidal  silica,  most  of  the  silica  in  0005IV-solutions  of 
the  ratios  2  : 1,  1  :  3,  1  :  4,  and  1  :  1  is  crystalloidal, 
hut  an  increase  in  concentration  and  in  ratio  increases 
the  colloidal  content.  Diffusion  through  collodion 
and  parchment  paper  indicated  that  most  of  the  silica 
m  the  ratios  1  :  1  and  1  :  2  is  diffusible,  and  that  two 
thirds  of  the  silica  in  the  ratio  1 :4  (0-3AV)  and  one 
third  in  Ny  -metasilicic  acid  is  crystalloidal.  Silicate 
ions  definitely  exist  in  all  the  ratios  up  to  1  : 4,  and 
m  metasilicic  acid  itself.  L.  S.  Theobald. 


System  lime-alumina-silica.  The  composi¬ 
tion  8CaO+Al2Os+2Si02.  W.  C.  Hansen,  W. 
dyckeehoff,  F.  W.  Ashton,  and  R.  H,  Eogtje  (J. 
physical  Chem.,  1927,  31,  607—615;  cf.  Jiinecke, 
*/••  1912,  ii,  7G1  ;Rankin  and  Wright,  A.,  1915,  ii, 
-■  The  evidence  bearing  on  the  existence  of  thecom- 
y,,,13  8  C  a  0 ,  AI2 03 , 2 S  i  O  2  has  been  investigated, 

uen  the  oxyhydrogen  flame  was  used  in  preparing 


samples  of  this  composition,  there  was  obtained  a 
crystalline  phase  which  differed  in  appearance  from 

the  phases  ordinarily  found  in  mixtures  of  lime, 
alumina,  and  silica  heated  up  to  1600°.  The  correct 
heat  treatment,  however,  brought  these  preparations 

to  the  equilibrium  found  to  exist  in  this  system  by 
Rankin  and  Wright  (be.  cit.).  The  birefraction, 
mean  refractive  index,  and  X-ray  spectrum  of  this 
phase  were  identical  with  those  of  the  compound 
3Ca0,Si02.  High  magnification  and  X-ray  analysis 
showed  the  preparations  to  be  non-homogeneous. 
The  results  obtained  are  opposed  to  the  existence  of 
the  ternary  compound  8Ca0,Al203,2Si02,  and  to  the 
existence  of  solid  solutions  of  the  silicates  and  alumin- 
ates.  The  crystals  previously  reported  by  other 
workers  as  those  of  this  compound  are  concluded  to 
he  those  of  the  compound  3Ca0,Si02. 

L.  S.  Theobald. 

Thermodynamic  relations.  I.  I.  Placinteanh 
(Ann.  sci.  Univ.  Jassy,  1927,  14,  218 — 221). — From 
Laplace’s  theory  of  capillarity,  the  forco  between  two 
molecules  in  a  liquid  may  be  shown  to  be  Jcre” 
where  r  is  their  relative  distance  apart,  d  their  dia¬ 
meter,  k  a  constant,  and  a  the  degree  of  association. 
The  relation  between  the  heat  of  evaporation  and  the 
surface  tension  previously  obtained  (A.,  1925,  ii,  39) 
is  a  particular  case  of  this  expression.  From  this 
result,  the  equation  C~V r  (for  the  velocity  of  sound 
in  the  liquid)  can  be  deduced.  Using  Griineisen’s 
theory  of  the  solid  state  (A.,  1912,  ii,  1048),  the 
longitudinal  and  transverse  velocities  of  sound  in  a 
solid  are  found  to  be  -\/[12(l  — o)X/(l  +a)]  and 
y/[6(l— 2o)x/(l+cr)],  respectively,  where  X  is  the 
heat  of  sublimation  of  unit  mass  at  0°  (Abs.)  and  cs  is 
Poisson’s  number.  R.  Cuthill. 

Free  energy  of  chlorine.  N.  Kameyama,  H. 
Yamamoto,  and  S.  Oka  (J.  Soc.  Chem.  Ind.  Japan, 
1926,  29,  679— 686).— The  E.M.F.  of  the  chain  Hg| 
Hg2Cl2— satd.  soln.  KCl|satd.  soln.  KCl|Pt,Cl2  has 
been  measured  at  25°  with  various  concentrations  of 
chlorine,  using  nitrogen  as  a  diluent.  The  cell  reaction 
is  essentially  as  follows  :  2Hg(Iiquid) + CL,(gas)  = 
Hg2Cl2(solid).  This  is  accompanied  By  a  transport  of 
some  potassium  chloride  through  the  cell  from  one 
eleetrodo  chamber  to  another,  but  this  can  scarcely 
affect  the  E.M.F.,  because  the  activity  of  potassium 
chloride  is  practically  the  same  throughout  the 
electrolyte,  so  long  as  the  solubility  of  chlorine  is  not 
appreciable.  The  E.M.F.  should  be  independent  of 
the  chloride  and  of  its  concentration.  The  potassium 
chloride  solution  may  therefore  be  replaced  by  hydro¬ 
chloric  acid  of  sufficient  concentration  without  affecting 
the  E.M.F.  The  influence  of  varying  partial  pressure 
of  the  chlorine  should  be  given  by  E~E0 4-29-58  log 
and  approximately,  E—E0. p-f-29'58  log  Pc„  where 
Eg  and  E0.p  are  the  E.M.F.  in  millivolts  with  chlorine 
of  unit  activity  and  at  1  atm.,  respectively.  Two 
possible  disturbances  are  represented  by  Clj-h 
H20  —  H++C1-+HC10  and  CL.+C1-  —  Clf. 
Except  when  the  mol. -fraction  of  the  gas  mixture  is 
small,  E„.t  is  found  to  be  fairly  constant  throughout 
each  series,  and  it  follows  that  the  disturbances  men¬ 
tioned  above  are  of  negligible  order.  The  mean 
value  of  E0.p  from  two  series  of  observations  is 
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1-0902  volt.  The  present  investigation  gives  1-0903 
volt  for  Eg,  assuming  the  fugacity  of  chlorine  under  unit 
pressure  at  25°  to  be  0-989.  It  is  proposed  to  use  the 
results  for  the  determination  of  the  purity  of  chlorine 
{cf.  Lewis  and  Rupert,  A.,  1911,  364;  Wolff,  A., 
1914,  ii,  104).  K,  Kashima. 

Intertraction.  (Sir)  A.  E.  Wright  (Proc.  Roy. 
Soc.,  1927,  A,  114,  576—591 ;  cf.  A.,  1926,  901 ; 
Adam  and  Jessop,  A.,  1925,  ii,  772;  Adam,  this  vol., 
16). — Experiments  are  described  to  refute  the 
criticisms  made  by  Adam  and  Jessop  ( loc .  cit.)  of  the 
author’s  previous  work  on  the  phenomena  of  inter- 
traction.  L.  L.  Bircttmshaw. 

Influence  of  temperature  on  neutral  salt 
action.  A.  Weissberqer  (Z.  physikal.  Chem.,  1927, 
126,  127 — 132). — Theoretical.  The  observation  that 
neutral  salt  action  (cf.  Grube  and  Schmid,  A.,  1926, 
474)  is  independent  of  temperature  is  shown  to  be 
consistent  with  the  assumptions  of  Hantzsch  and 
Weissberger  (this  vol.,  525),  and  with  the  thermo¬ 
dynamic  considerations  of  Bjerrum  (Z.  anorg.  Chem., 
1920,  109,  275).  G.  A.  Elliott. 

Calculation  of  chemical  affinity  on  the  basis 
of  the  entropy.  II.  G.  Bozza  and  G,  Devoto 
(Atti  R.  Accad.  Lincei,  1927,  [vi],  5,  287 — 293;  cf. 
this  vol.,  419). — According  to  Eucken’s  procedure 
(A.,  1925,  ii,  97,  98),  the  calculation  of  a  chemical 
equilibrium  requires  a  knowledge  not  only  of  the 
chemical  constants,  but  also  of  certain  functions 
4>= dTjTzj^cpdT.  Since  cp  is  usually  expressed 
by  empirical  formulae  at  temperatures  above  the 
ordinary  and  by  Debye’s  or  Einstein’s  function  or 
the  sum  of  these  at  low  temperatures,  it  is  convenient 
to  resolve  the  integral  into  two  parts,  one  applicable 
to  temperatures  below  the  ordinary  and  the  other  to 
higher  temperatures.  Moreover,  since  the  chemical 
constant  i  is  calculated  from  the  vapour-pressure 
curves  of  the  components,  various  corrections  arc 
necessary  to  allow  for  deviations  from  the  gas  laws. 

These  complications  may  be  avoided  by  calculating 
the  free  energy  of  a  chemical  process  from  the  heat  of 
reaction  at  298°  Abs,,  the  entropy  at  298°  of  the 
components  in  the  physical  state  which  they  assume 
in  the  equilibrium  in  question,  and  the  specific  heats 
from  298°  to  the  temperature  considered.  For  a 
number  of  equilibria  the  results  are  given  of  calcu- 
ations  of  A<S298.  In  the  majority  of  cases  the  values 
obtained  are  in  good  agreement  with  those  of  S*3298, 
the  few  discordant  results  being  explainable  by- 
uncertainty  in  the  data  available.  T.  H,  Pope. 

Absolute  zero  of  the  externally  controllable 

entropy  and  internal  energy  of  a  substance  and 
a  mixture.  R.  D.  Kleeman  (Phil.  Mag.,  1927, 
[vii],  3,  883 — 895,  and  J.  Physical  Chem.,  1927,  31, 
747 — 756). — Nernst's  third  law-  of  thermodynamics  is 
shown  to  be  only  a  case  of  a  much  more  general  result 
which  can  be  deduced  from  results  of  an  axiomatic 
character.  The  internal  energy  and  the  entropy  of  a 
substance  or  mixture  can  be  divided  into  two  parts, 
one  a  function  of  the  temperature  and  volume  only, 
the  other  independent  of  these  quantities.  Thus,  the 
one  part  is  externally  controllable,  whilst  the  other 
part  is  not.  Poliowing  this,  the  specific  heat  at 


constant  volume  of  a  substance  or  mixture  is  shown  to 
have  only  positive  values.  The  coefficients  (3 pjdT)v 
and  (d^p/dT2)^  cannot  have  infinite  values.  Using 
these  results,  it  is  shown  that  the  controllable  internal 
energy  is  zero  when  the  matter  is  in  the  solid  state 
under  the  pressure  of  its  own  vapour  at  the  absolute 
zero.  A  similar  result  is  obtained  with  regard  to 
entropy.  It  is  further  shown  that  the  specific  heat 
of  a  gas  at  constant  infinite  volume  is  zero  at  the 
absolute  zero  of  temperature.  W.  E.  Downey. 

Analogies  to  the  gas  laws  in  the  solid  state 
of  matter.  (Electron  gas  laws.)  G.  Beck  (Z. 
anorg.  Chem.,  1927, 161, 76 — 84). — Prom  the  equation 
previously  derived  for  the  contraction  in  reactions 
between  solids  (A.,  1926,  1211),  there  is  deduced  as 
the  equation  of  state  for  solids  the  expression 
kpV/M —RT,  where  V  is  the  molecular  volume,  p  the 
density,  M  the  atomic  or  mol.  wt,,  R  the  gas  constant, 
and  T  the  “  atomic  temperature.”  Values  of  the 
internal  pressure,  P,  calculated  by  putting  P—pjM 
in  this  equation  agree  satisfactorily  with  those  cal¬ 
culated  from  compressibility  data  for  a  number  of 
salts,  but  are  much  higher  than  Richards’  calculated 
values  (A.,  1924,  ii,  723).  The  contraction  equation 
may  also  be  applied  to  the  isobaric  thermal  expansion 
of  elements  and  compounds.  The  values  of  k  so 
obtained  are  of  the  same  order  as  those  for  chemical 
contraction,  indicating  that  the  forces  involved  in 
both  these  kinds  of  volume  change  are  essentially 
the  same.  According  as  the  exchange  of  electrons 
in  the  formation  of  a  salt  molecule  involves  an  energy 
change  or  not,  the  heat  of  formation  is  greater  than  or 
equal  to  the  heat  effect  of  the  physical  dilatation  of 
the  compound.  The  equation  of  state  for  solids  will 
fail  for  excessive  pressures  in  the  same  way  as  does 
the  gas  equation.  Prom  the  relations  deduced, 
matter  in  the  solid  state  is  seen  to  have  both  physically 
and  chemically  the  properties  of  a  nearly  ideal  electron 
gas.  The  laws  which  are  applicable  have  a  wider 
range  of  validity  than  have  the  gas  laws,  presumably 
because  the  co-volume  of  the  electrons  relative  to  the 
corresponding  volume  of  the  solid  is  much  less  than  the 
co-volume  of  the  gas  molecules  relative  to  the  total 
volume  of  the  gas.  Probably  owing  to  the  influence 
of  secondary  factors,  the  relation  between  the  number 
of  electrons  per  unit  volume  and  the  correspond¬ 
ing  internal  pressure  is  more  complicated  than 
Avogadro’s  law.  The  maximum  value  of  the  ratio  of 
the  volume  of  the  reactants  to  that  of  the  resultants  in 
a  reaction  between  solids  may  be  shown  from  the 
contraction  equation  to  be  e.  R.  Cuthill. 

Surface  energy  and  Beat  of  dissolution  of  solid 
sodium  chloride.  I.  S.  G.  Lifsett,  P.  M.  G. 
Johnson,  and  0.  Maass  (J.  Amer.  Chem.  Soc;, 
1927,  49,  925 — 943). — An  adiabatic  calorimeter  is 
described  in  which  the  temperature  is  measured  by 
a  “  thermal  ” — a  multiple  thermo-element  which 
measures  temperatures  by  radiation.  With  its  aid 
the  heats  of  solution  of  coarse  and  fine  sodium 
chloride  crystals  were  determined  at  25°,  the  former 
over  a  concentration  range  of  0-4 — 24-3%  (a  maxi¬ 
mum  occurring  at  1%)  and  the  latter  at  a  con¬ 
centration  of  5-67%.  Water  vapour  converts  fine 
salt  crystals  into  coarse  crystals  by  the  process  of 
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dissolution  and  recrystallisation;  the  accompanying 
heat  effect  is  measured  directly  in  a  special  calori¬ 
meter.  The  difference  in  the  heats  of  dissolution  of 
the  two  types  of  salt,  corrected  for  the  water-vapour 
effect,  is  12-3  g.-cal.,  from  which  the  surface  energy 
of  solid  sodium  chloride  is  calculated  to  be  400  ergs  / 
cm,2  at  25°.  S.  K.  Tweedy. 

Heat  of  formation  of  copper  hydride.  A. 
Sieverts  and  A.  Gotta  (Annalen,  1927,  453,  289 — 
297). — By  subtracting  the  heat  evolved  when  copper 
hydride  is  dissolved  in  cupric  chloride  solution 
acidified  with  hydrochloric  acid,  according  to  the 
equation  CuH-f  [aCuCl2+6HCl+cH20]— 2CuCl+ 

0'5H2+[(a— 1)CuC12+6HC1+cH20],  from  tho  heat 
effect  when  copper  is  dissolved  in  the  same  solvent 
by  the  reaction  Cu  +  [aCuCl2+ 6HC1+  cH20  ] — 
2Cu01+[(«— 1)CuC12+6HC1+cH20],  the  heat  of  form¬ 
ation  of  moist  copper  hydride  from  gaseous  hydrogen 
and  precipitated  copper  is  found  to  be  —5120  cal./ 
g.-mol.  R.  C  IT  THILL, 

Salicylic  acid  as  a  calorimetric  standard.  E. 
Cohen,  P.  E.  Verkade,  S.  Miyake,  J.  Coops,  jun., 
and  J.  A.  van  der  Hoeve  (Z.  physikal.  Chem.,  1927, 
126,  290— 296).— See  A.,  1926,  1103. 

Temperature  effects  of  mixing  liquids.  W.  M. 
Madgin  and  H.  V.  A.  Briscoe  (J.S.G.I.,  1927,  46, 
107 — 109t). — Tho  rise  in  temperature  observed  on 
mixing  equal  volumes  of  two  liquids  has  been  deter¬ 
mined,  under  adiabatic  conditions,  for  37  common 
non-aqueous  liquids  taken  together  in  pairs,  Of  the 
028  pairs  thus  examined,  416  give  a  negative  heat  of 
mixing  and  the  remainder  positive,  hut  there  is  a 
tendency  for  the  positive  effect  to  he  greater  than 
the  negative.  M.  S.  Burr. 

Electrical  conductivities  of  solutions  in  aniline. 
J.  R.  Pound  (J.  Physical  Chem.,  1927,  31,  547 — 
503).- — Conductivity  data  at  30°  are  given  for  solu¬ 
tions  of  acetic,  phenylacetic,  phthalic,  salicylic,  and 
benzoic  acids,  of  acetic  and  phthalic  anhydrides,  of 
aniline  hydrochloride,  and  of  saccharin,  as  well  as  of 
aniline  in  acetic  acid.  Many  substances  have  been 
investigated  qualitatively.  The  solutions  in  aniline 
are  relatively  poor  conductors,  behaving  generally 
as  typical,  non-aqueous  electrolytic  solutions.  The 
molecular  conductivity  increases  with  the  concentr¬ 
ation.  Specific  conductance  and  concentration  could 
not  be  connected  by  a  simple  equation.  At  low 
concentrations,  certain  solutions  behave  like  aqueous 
solutions.  The  stronger  acids  with  aniline  give 
solutions  the  conductivity  of  which  increases  with 
tune,  an  effect  which  is  attributed  to  the  formation 
of  aniline  and  water  from  the  aniline  salt  initially 
produced.  L.  S.  Theobald. 

Electrical  conductivity  of  salt  solutions  con¬ 
taining  agar-agar.  E.  Iwase  (Bull.  Chem.  Soc. 
Japan,  1927,  2,  61 — 65). — The  conductivity  of  agar- 
agar  sols  containing  copper  sulphate,  sodium  chloride, 
°r  potassium  sulphate,  chloride,  iodide,  or  thio¬ 
cyanate  increases  slightly  when  gelatinisation  occurs 
(cf.  Hatschek  and  Humphry,  A.,  1925,  ii,  34).  In 

o  case  of  salt-free  agar-agar  sols,  the  conductivity 
maJ"  either  increase  or  decrease  on  gelatinisation. 

R.  Cuthill. 


Conductivity  and  velocity  measurements  in 
n-propyl  alcohol.  H.  Goldschmidt  and  L. 
Thomas  (Z.  physikal.  Chem.,  1927,  126,  24—40).— 
A  continuation  of  earlier  work  (Goldschmidt  and 
Mathicsen,  A.,  1926,  686)  on  solutions  of  the  hydrogen 
halides  in  various  alcohols.  The  conductivity  data 
are  similar  to  those  previously  recorded ;  i.e.,  addition 
of  water  causes  a  rapid  diminution,  followed  by  an 
increase,  whilst  the  conductivities  of  the  halogen 
hydrides  increase  in  the  order  hydrogen  chloride, 
bromide,  iodide.  The  conductivity  of  piperidine 
hydrochloride  is  small  compared  with  that  of  hydrogen 
chloride.  The  anticatalytic  effect  of  the  water  pro¬ 
duced  during  esterification  may  be  allowed  for  in  the 
maimer  previously  described,  the  constant  involved 
being  independent  of  the  nature  of  the  organic  acid. 
The  velocity  of  esterification  is  not  proportional  to  the 
concentration  of  the  halogen  acid.  In  the  anhydrous 
alcohol  the  addition  of  aniline  or  piperidine  hydro¬ 
chlorides  slightly  decreases  the  rate  of  esterification, 
hut  in  presence  of  water  an  increase  is  observed. 

G.  A.  Elliott. 

Coefficient  of  ionisation  of  a  fused  salt.  T.  M. 
Lowry  (Nature,  1927,  119,  564). — Formal  values  of 
a=A/Am  for  silver  chloride  are  computed  as  1-74 
and  2-35 ;  the  anomalous  result  is  attributed  to  the 
presence  of  multiply-charged  ionic  aggregates  resem¬ 
bling  the  “ionic  micelle”  of  a  colloidal  electrolyte. 

A.  A.  Eldridge. 

Ion  transference  in  bromine  solutions  of 
phosphorus  pentabromide.  W.  Finkelstein  (Z. 
physikal.  Chem.,  1927, 125,  229 — 235).— When  solu¬ 
tions  of  phosphorus  pentabromide  in  bromine  are 
electrolysed,  phosphorus  moves  towards  the  cathode. 
This  is  in  accordance  with  the  previously  outlined 
theory  of  the  process  of  ionisation  obtaining  in  such 
solutions  (A.,  1923,  ii,  534)  and  with  the  amphoteric 
nature  of  phosphorus.  L.  F.  Gilbert. 

Water  transference  in  solutions  of  organic 
electrolytes.  H.  Remy  and  H.  Reisener  (Z. 
physikal.  Chem.,  1927,  126,  161— 171).— Tho  elec¬ 
trolytic  transference  of  water  in  normal  solutions  of 
organic  bases  has  been  determined  by  the  diaphragm 
method  previously  employed  for  the  inorganic  halides. 
The  results  of  Lorenz  and  Hevesy’s  rule  connecting 
the  charge  with  the  radius  require  that  salts  with 
organic  cations  should  exhibit  smaller  water  trans¬ 
ference  than  salts  with  inorganic  cations  of  the  samo 
valency.  The  measurements  confirm  these  views .  The 
water  transference  in  the  solutions  investigated  has 
always  a  negative  value,  whereas  in  solutions  of 
univalent  metals  of  the  same  concentration  positive 
values  aro  always  obtained.  H.  F.  Gillbe, 

Constitution  of  solid  electrolytes.  II.  Cuprous 
chloride.  J.  N.  Frees  (Ber.,  1927,  60,  [B],  864^- 
889;  cf.  A.,  1924,  ii,  827). — Observations  on  cuprous 
chloride,  compressed  or  in  the  presence  of  a  pro¬ 
tective  electrolyte,  such  as  silver  chloride,  bromide, 
and  iodide  (cf.  Tubandt,  A.,  1920,  ii,  279;  1921,  ii, 
480),  show  that  it  is  a  true,  mixed  conductor  in  which 
only  the  cuprous  ion  is  mobile.  Below'  170°,  the  con¬ 
ductivity  is  purely  metallic,  ■whereas  at  200°  electro¬ 
lytic  conductivity  is  observed  to  an  extent  of  2 — 10%. 
The  proportion  of  current  concerned  with  metallic 
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and  electrolytic  conduction  is  influenced  by  surface 
action,  discharge  of  silver  ions  on  cuprous  chloride, 
discharge  of  lead  ions,  temperature,  and  duration  of 
electrolysis.  The  mechanism  of  metallic  conductivity 
is  explained  by  the  hypothesis  that  the  conductivity 
electrons  are  united  in  metals  to  the  metallic  atoms, 
and  in  metallic-conducting  salts  only  to  one  type  of 
ion,  so  that  a  functional  differentiation  exists  among 
the  ions  in  the  lattice.  One  typo  of  ion  is  not  con¬ 
cerned  with  the  conduction  of  electricity,  whereas  the 
other  type  provides  both  electronic  and  ionic  trans¬ 
port.  The  former  type  is  firmly  fixed  in  the  lattice, 
whereas  the  latter  type  is  mobile.  The  different 
temperature  coefficient  of  the  metals  and  the  metallic- 
conducting  salts  is  ascribed  to  the  functional  differen¬ 
tiation  of  the  ions  in  the  lattice,  by  which,  also,  the 
rectifying  action  of  crystal  detectors  is  explained. 
The  observations  afford  an  explanation  of  Baedeker’s 
experiments  with  cuprous  iodide  (cf.  A.,  1908,  ii,  654). 

H.  Wren. 

Potential  of  aluminium  in  aqueous  solutions. 
L.  Kahlenbero  and  S.  J.  French  (Trans.  Amer. 
Eleetrochem.  Soc.,  1927,  51,  491 — 496). — The  poten¬ 
tial  of  pure  aluminium  (99-97%  Al)  against  the 
A-calomel  electrode  in  a  Absolution  of  potassium 
chloride  is  about  0-840  volt  in  air  and  0-800  volt  in 
oxygen.  Displacement  of  the  air  in  the  electrolyte 
by  boiling  or  replacement  by  nitrogen,  hydrogen,  coal 
gas,  or  carbon  dioxide  causes  an  increase  in  the 
potential  to  more  than  1  volt.  Commercial  aluminium 
behaves  in  a  similar  manner,  but  its  potential  is  always 
lower  than  that  of  the  pure  metal.  These  results 
prove  that  the  low  potential  of  aluminium  is  not  due 
to  the  presence  of  a  film  of  aluminium  oxide  on  the 
surface  of  the  metal,  and  indicate  that  a  more  probable 
explanation  is  the  presence  of  a  film  of  adsorbed 
oxygen,  i.e.,  the  potential  measured  is  that  of  the 
aluminium-oxygen  electrode.  Amalgamation  of 
aluminium  raises  its  potential  to  1-73—1-79  volts, 
and  this  value  is  unaffected  by  the  presence  or  absence 
of  any  of  the  above-mentioned  gases.  The  increase 
is  due  to  the  action  of  the  mercury  in  increasing  the 
rate  of  the  chemical  reaction  between  the  aluminium 
and  the  water,  a  reaction  which  takes  place  very  slowly 
when  both  reactants  are  pure.  A.  R.  Powell. 

Reduction  potentials  of  quin  ones.  III.  Free 
energy  of  reduction  referred  to  the  gaseous  state. 
J.  B.  Conant  (J.  Amer.  Chem.  Soc.,  1927,  49,  293 — 
297). — For  benzoquinone,  four  chloro-derivatives,  and 
xyloquinone  the  free  energy  of  reduction  (referred  to 
the  gaseous  state)  has  been  calculated  from  the  reduc¬ 
tion  potentials  (referred  to  the  solid  state)  (A.,  1923, 
ii,  839)  and  the  vapour  pressures  of  these  substances 
(Coolidge,  this  vol.,  195).  The  replacement  of  hydrogen 
by  chlorine  raises  this  quantity  progressively  and  regu- 
larly,  whilst  substitution  of  two  alkyl  groups  lowers 
it.  The  free  energy  referred  to  the  gaseous  state  is 
said  to  be  a  correct  measure  of  the  affinity  of  quinones 
for  hydrogen,  whereas  in  solution  and  in  the  solid 
state  the  potentials  are  complicated  by  the  affinities 
of  the  quinone  and  quinol  molecules  for  each  other. 

R.  K.  Cannan. 

Solutions  in.  high-tension  electric  fields.  Z. 

Start  (Z.  physikal.  Chem.,  1927,  126,  173—195).— 


The  electro-osmosis  of  water  and  of  a  number  of 
solutions  has  been  measured  with  a  view  to  determine 
whether  errors  in  eleetro-endosmosis  measurements 
may  be  ascribed  to  this  cause.  Two  strips  of  blotting 
paper,  held  in  metal  clips  and  partly  immersed  in  the 
solution,  form  the  electrodes;  when  a  high  P.D.  is 
maintained  across  the  electrodes,  the  solution  rises  in 
the  capillaries  of  the  paper  to  a  greater  extent  at  one 
electrode  than  at  the  other,  giving  a  qualitative 
measure  of  the  extent  of  the  osmosis.  In  all  cases 
studied  the  quantity  of  liquid  transported  per  minute 
from  one  electrode  to  the  other  by  electro-osmosis 
falls  to  zero  within  a  few  minutes. 

Experiments  with  hydrochloric  acid  solutions  at 
concentrations  between  N /2  and  A/256,  and  with 
500 — 920  volts  P.D.,  show  that  cellulose  receives  a 
negative  charge  when  in  contact  with  the  solution, 
and  although  it  is  possible  to  reduce  this  charge  by 
depositing  an  electropositive  precipitate  such  as 
barium  sulphate  in  the  pores  of  the  paper,  strips  of 
silk  form  more  convenient  electrodes. 

By  measuring  the  electro-endosmotic  rise  of  5% 
methylene-blue  in  0-lA-hydrochloric  acid  and 
potassium  hydroxide  solutions,  it  is  found  that  the 
error  due  to  electro-osmosis  is  negligible,  and  need 
be  considered  only  when  readings  are  taken  before  a 
steady  value  has  been  obtained.  The  error  increases 
with  increasing  concentration,  but  may  be  neglected 
at  the  concentrations  usually  employed  for  electro- 
endosmotic  measurements.  The  results  of  Gickl- 
horn,  Furth,  and  Bliih  (A.,  1926,  1092)  for  the  trans¬ 
ference  of  ions  in  high-potential  fields  are  confirmed  by 
measurements  with  ammonium  iodide  solutions.  The 
apparent  reversal  of  the  direction  of  transference  after 
some  minutes  is  explained.  Since  in  general  the  cur¬ 
rent  through  the  solution  increases  with  time,  owing  to 
heating  and  evaporation,  the  electrolytic  ion  trans¬ 
ference  increases,  whereas  the  electro-osmotic  effect 
falls  rapidly  to  zero.  The  time  required  for  this 
reversal  must  depend  on  the  concentration,  and  a 
series  of  experiments  with  potassium  permanganate 
and  sodium  chloride  shows  that  this  is  the  case.  Since 
Gicklhorn,  Furth,  and  Bliih  employed  5-20% 
sodium  chloride  solutions,  and  less  than  0-1%  potass¬ 
ium  permanganate  solutions,  their  anomalous  results 
are  explicable. 

In  order  to  eliminate  errors  due  to  electro-osmosis 
from  eleetro-endosmosis  measurements,  readings 
should  not  be  taken  until  some  minutes  have  elapsed 
from  the  time  of  applying  the  electric  field,  and  the 
concentrations  of  the  solutions  employed  should  not 
be  greater  than  0-1JIJ.  H.  F.  Gillbe. 

Irreversible  reduction  of  organic  compounds. 
IV.  Apparent  reduction  potentials  of  unsatur¬ 
ated  carbonyl  compounds.  J.  B.  Conant  and 
R.  E.  Lutz  (J.  Amer.  Chem.  Soc,,  1927,  49,  1083 — 
1091 ;  cf.  A.,  1926,  1134).— The  oxidation-reduction 
potentials  of  a  series  of  benzoquinone-quinol  and  dye- 
leuco-form  systems  were  measured  against  a  quin- 
hydrone  electrode  in  aqueous  75%  acetone  in  presence 
of  0-2iV/-hydroehloric  acid.  The  values  obtained  were 
then  applied,  by  a  method  analogous  to  that  previously 
described,  to  the  determination  of  the  “  apparent 
reduction  potential  "  of  a  series  of  unsaturated  1  : 4- 
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diketones  and  related  substances  in  the  same  solvent. 
Assuming  that  the  reduction  of  the  grouping 
■COCIOCO*  by  soluble  reducing  agents  takes  place 
by  the  addition  of  a  hydrogen  atom  at  each  end  of  the 
group  (cf.  Conant  and  Lutz,  A.,  1923,  ii,  285),  the 
process  will  be  completely  reversible  when  the  result¬ 
ing  di-enol  is  stable,  but  is  followed  by  an  irreversible 
change  if  the  di-enol  isomerises  to  a  saturated  diketone. 
In  the  dibenzoylethylene  group,  the  apparent  reduc¬ 
tion  potential  is  lowered  by  orffto-substitution  in  the 
aromatic  nuclei,  and  by  replacement  of  a-hydrogen 
atoms  by  a  variety  of  substituents,  whilst  para- 
substitution  by  methyl  or  chlorine  is  without  eSect. 
It  is  suggested  that  the  changes  are  due,  in  the  first 
case,  to  decreases  in  the  rate  of  ketonisation  of  the 
enols  brought  about  by  the  steric  hindrance  of  ortho- 
substituents,  but  that  in  the  latter  case  the  potential 
of  the  reversible  reduction  is  also  affected. 

ay-Dibromo-izy-dibenzoyl-n-2>ropane,  m.  p.  115 — 
115-5°,  is  obtained,  together  with  an  isomer ide,  m.  p. 
89°,  by  bromination  of  ay-dibenzoylpropane  in  chloro¬ 
form.  When  warmed  with  zinc  dust  and  sodium 
iodide  in  acetone,  the  former  yields  1  : 2 -dibenzoyl- 
cyclo propane,  m.  p.  103 — 104°,  which  is  reduced  to 
dibenzoylpropane  by  zinc  dust  and  boiling  glacial 
acetic  acid,  but  not  by  chromous  chloride.  aS -Di- 
brnmo-zS-dibenzoyl-n-butane,  m.  p.  171°,  and  an 
isomeride,  m.  p.  96°,  are  obtained  analogously,  and  the 
former  is  converted  as  above  into  1  :  2 -dibenzoyl- 
cyclo butane,  m.  p.  163°.  The  latter  is  not  reduced  by 
zinc  dust  and  acetic  acid,  nor  by  chromous  chloride. 

F.  G.  Willson. 

Pyrochemical  Daniell  and  equilibrium  cells. 
R.  Lorenz  and  F.  Oppenheimer  (Z.  anorg.  Chern., 
1927,  161,  183 — 200). — The  E.M.F.  at  temperatures 
between  500°  and  750°  of  Daniell  cells  of  the  type 
M'|M'C12|M"C12|M"  and  of  so-called  “  equilibrium  ” 


cells  of  the  type 


M' 

M" 


M'CL, 

M"CL 


M'C10|M'  have  been 


measured  and  compared  with  tho  theoretical  values 
obtained  from  the  equation  of  Lorenz  and  van  Laar 
(A.,  1926,  355)  using  the  equilibria  data  of  Lorenz 
and  Mannheimer  (A.,  1926,  355,  680).  The  experi¬ 
ments  were  carried  out  in  two  quartz  tubes  connected 
through  a  quartz  capillary  tube,  to  prevent  diffusion 
of  the  molten  salts  or  salt  mixtures.  The  E.M.F.  of 
the  Daniell  cell  Pb|PbCl2|CdCl2|Cd  at  700°  is  0-1302± 
0  004  volt,  which  is  approximately  equal  to  the  sum 

of  tho  E.M.F.  of  the  cells  PbCl2[Pb 

1 0(10*2  j 

and  gj  CdCl2|Cd.  The  E.M.F.  of  the  cells 

Sn|SnCL,|PbCl2|Pb,  Sn|SnCL[CdCLICd,  and  T1|T12CL,| 
CdCyCd  at  500-700°  are,  respectively,  0-031± 
0-003,  0-143±0-007,  0-294 ±0-005  volt.  In  most 
cases  the  experimental  results  are  higher  than  the 
theoretical,  and  this  is  attributed  to  slight  errors  in 
the  thermochemical  data  used.  A.  R-,  Powell. 


E.MJ?.  of  flames.  A.  Sisojev  (Ukraine  Chem. 
>  1926,  2,  158 — 162). — By  allowing  a  flame  to 
impinge  on  a  piece  of  platinum  foil  after  passing 
°,  r.a  piece  platinum  wire,  consistent  values  are 
obtained  for  the  P.D.  Flames  containing  salts  of 
e  "kali  and  alkaline-earth  metals  have  been 


examined  under  various  conditions.  If  the  platinum 
foil  is  cooled,  the  P.D.  between  the  wire  and  the  foil  is 
raised,  and  reaches  a  maximum  of  1-1  volts  in  the  case 
of  potassium  carbonate.  The  platinum  electrodes 
are  not  attacked,  and  maintain  a  constant  weight. 
The  P.D.  increases  with  the  area  of  the  foil,  but 
diminishes  with  increase  in  the  diameter  of  tho  wire. 
The  author  discusses  the  origin  of  the  P.D.,  and 
reaches  the  conclusion  that  it  is  due  to  the  pro¬ 
duction  of  electrons.  The  effect  cannot  be  due  to  the 
condensation  of  the  salt  vapour,  nor  to  tho  difference 
in  the  temperature  of  the  two  electrodes,  since  when 
these  are  covered  with  a  paste  of  lime,  or  other 
alkaline  earth,  the  difference  of  potential  between 
them  is  decreased.  E.  Rothstein. 


Electrolysis  without  electrodes.  O.  M.  Corbin  o 
(Atti  R.  Accad.  Lincei,  1927,  [vi],  5, 377— 379).— When 
copper  sulphate  solution  is  electrolysed  using  a  copper 
anode  immersed  in  the  solution,  and  an  aluminium 
cathode  suspended  above  the  solution  in  an  atmosphere 
due  only  to  the  vapour  pressure  of  the  solution,  finely 
divided  copper  appears  in  the  solution  as  a  suspension. 
The  size  of  particle  increases  with  the  current. 
Similar  results  were  obtained  with  solutions  of  silver 
nitrate  and  gold  chloride.  R.  W.  Lent. 


Short-circuited  cell  for  electro-organic  re¬ 
ductions.  C.  J.  Brockman  (Trans.  Amer.  Electro- 
chem.  Soc.,  1927,  51,  383 — 385).— For  small-scale 
experiments  the  substance  to  be  reduced  is  added  to  a 
solution  of  sulphuric  acid  or  sodium  hydroxide  con¬ 
tained  in  a  porous  pot  which  stands  in  a  beaker  of 
dilute  sulphuric  acid,  at  the  bottom  of  which  is  an 
anode  of  zinc  amalgam.  On  connecting  this  anode 
directly  to  a  cathode  of  a  relatively  noble  metal 
dipping  into  the  solution  in  the  porous  pot,  electrolytic 
reduction  proceeds.  By  varying  the  nature  of  the 
cathode  material,  the  area  of  the  exposed  surfaces  of 
anode  and  cathode  and  the  concentrations  of  the 
anolyte  and  catholyte,  a  wide  range  of  reducing  con¬ 
ditions  can  be  realised.  Examples  of  the  application 
of  the  method  are  given.  H,  J.  T.  Elunghasi. 


Velocity  of  chemical  reactions.  I.  K.  Syrkin  (J. 
Russ.  Phys.  Chem.  Soc.,  1926,  58,  1101 — 1128). — 
Mathematical.  A  critical  examination  of  all  the 
recent  expressions  for  the  velocity  constants  of 
homogeneous  gas  reactions.  A  modification  of 
Kruger’s  formula  is  deduced  for  the  velocity  constant 
of  a  homogeneous  gas  reaction  of  the  nth  order  : 


kn—W  (()s(&)~kTon~1jnlhi2lr)N0n~1  x 
V  [{njmj )  +  (n2/m2)  j/tnj+n^TT.  )e‘«'*r,  where  nv  n2... 
are  the  numbers  of  colliding  molecules  of  mass  wij,  m2, 
etc.,  N0  is  Avogadro’s  number,  and  a  is  the  sphere  of 
action  in  which  an  effective  collision  takes  place.  For 
a  homogeneous  unimolecular  reaction,  a~=4/3-S3  is 
the  sphere  of  action  inside  the  molecule  of  the  atoms 
of  mass  mv  m2  which  constitute  it  and  into  which  it 
decomposes.  The  unimolecular  expression  is  :  Kx— 
(2V~kTj3s)  V  (»]+)«,) 

By  assuming  that  s  is  the  distance  between  the 
centres  of  gravity  of  the  rotating  vibrating  atoms 
wjj,  m2,  v,  the  resulting  radiation  (infra-red)  is  given 
by  the  expression  if1~=(4-/3)V(ufcT^')/J^7i«‘’,*^,.  The 
value  of  this  for  the  decomposition  of  nitrogen  pent- 
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oxide  is  close  to  the  experimental.  The  problem  of 
activation  is  discussed,  and  the  latest  developments 
of  the  black  body  radiation  theorj-  are  examined  and 
criticised. 

An  expression  similar  to  the  above  is  deduced  for 
bimolecular  reactions,  and  shown  to  give  values  in 
agreement  with  experiment  on  the  assumption  that 

airs  of  molecules  on  collision  are  further  activated 

y  the  impact  of  light  quanta.  In  termolecular 
reactions,  the  dependence  of  the  velocity  constant 
on  the  duration  of  the  collisions  is  emphasised,  and 
the  case  of  rapid  reactions  considered,  where  the 
ordinary  kinetic  treatment  does  not  apply. 

Bimolecular  reactions  which  require  a  collision  with 
a  third  molecule  for  activation  arc  also  mentioned. 

M.  Zvegintzov. 

Supposed  law  of  flame  speeds.  A.  G.  White 
(Nature,  1927,  119,  G74;  cf.  this  vol.,  115,  211). — 
Experiments  with  carbon  disulphide-second  com- 
bustiblo  substance-air  mixtures  yield  results  at 
variance  with  the  supposed  law  of  flame  speeds. 

A.  A.  Eldridge. 

Law  of  flame  speeds.  W.  Payman  and  R.  V. 
Wheeler  (Nature,  1927, 119,  747 ;  cf.  this  vol.,  317). 

Gaseous  explosions.  IV.  Rate  of  rise  of 
pressure,  velocity  of  flame  travel,  and  the 
detonation  wave.  G.  G.  Brown  and  G.  B.  Wat¬ 
kins.— See  B„  1927,  322. 

Propagation  of  detonation  across  an  air-gap 
between  two  cartridges  of  explosive.  G.  St.  J. 
Perrott  and  D.  B.  Gawthrop. — See  B.,  1927,  350. 

Burning  of  carbon  disulphide  near  the  limit 
for  the  propagation  of  flame,  with  remarks  on 
the  ignition  point  of  sulphur.  A.  G.  White 
(J.C.S.,  1927,  793 — 802). — In  the  contraction  of  the 
propagation  range  through  the  addition  of  certain 
vapours  to  carbon  disulphide-air  mixtures,  the 
added  substance  may  act  in  three  ways  :  (1) 

alteration  of  the  thermal  constants  of  the  mixture, 
(2)  alteration  of  the  percentage  of  oxygen  in  the 
mixture,  (3)  introduction  of  a  catalytic  effect.  Effect 
(1)  appears  with  all  combustibles,  but  (2)  is  not  com¬ 
mon  unless  the  mixture  is  deficient  in  oxygen :  it  is 
exhibited  to  a  marked  extent  with  carbon  disulphide 
and  hydrogen  sulphide,  but  does  not  appear  to  be 
connected  very  directly  with  (3).  The  catalytic  effect 
is  most  marked  with  combustibles,  and  appears  to  he 
connected  with  the  ease  of  oxidation  of  the  added 
substance.  When  a  certain  minimum  of  a  second 
combustible  is  added,  carbon  disulphide  generally 
behaves  as  a  normal  combustible  having  a  lower  limit 
of  about  4%.  The  normal  combustion  of  carbon 
disulphide  at  the  limit  is  probably  catalysed,  but  this 
catalysis  is  inhibited  by  a  large  variety  of  substances. 
Carbon  monosulphide,  suggested  by  Dixon  {A.,  1925, 
ii,  6S3)  as  the  catalyst,  is  not  likely  to  be  the  sole 
catalytic  agent,  as  sulphur  shows  a  similar  effect  at 
its  ignition  point.  The  order  of  substances  arranged 
according  to  their  activity  in  raising  the  lower  limit 
of  carbon  disulphide  is  not  that  foimd  by  Dixon  for 
raising  the  ignition  temperature  of  carbon  disulphide, 
nor  that  found  by  Delcpine  (A.,  1922,  i,  914)  for 
preventing  the  autoxidation  of  certain  organic 
substances.  E.  S.  Hedges. 


Velocity  of  formation  of  nuclei  in  super¬ 
saturated  vapours.  L.  Farkas  (Z.  physikal.  Chem,, 
1927,  125  ,  236 — 242), — Kinetic  considerations  sup- 
port  the  views  of  Volmer  and  Weber  (A.,  1926,  G7G). 

L.  F.  Gilbert. 

Hydrogen  ions  as  a  factor  in  lowering  the 
order  of  a  reaction.  (Mlle.)  M.  Rosenberg 
(Ukraine  Cliem.  J.,  1926,  2,  88 — 108). — The  subject 
has  already  been  studied  for  ferricyanide  and  iodide, 
and  the  permanganates  and  oxalates  of  both  tin  and 
iron  (cf.  ibid.,  1925,  1,  19).  The  reaction  Mn04'+ 
5C20,j"+1GH-  was  also  investigated.  In  order  to 
study  the  mechanism  of  oxidation,  the  action  of  the 
permanganate  ion  on  the  halogen  ions  has  been 
examined.  The  reaction  with  chlorine  was  too  slow, 
and  that  with  iodine  too  fast  to  yield  any  conclusive 
results,  and  therefore  bromine  ions  were  used.  The 
reaction  investigated  was  :  Mn04'-f-5Br'+8H‘ — y 
Mn"-f  5Br+4H20.  The  reaction  was  carried  out  in 
concentrations  of  hydrogen  ions  varying  from  0-3V  to 
1-5.iV.  The  order  of  the  reactions  was  measured  by 
means  of  the  deflexions  of  a  galvanometer,  connected 
to  the  solutions  by  means  of  two  platinum  electrodes, 
in  a  manner  similar  to  that  previously  used  ( loc .  cil .). 
As  the  concentration  of  the  hydrogen  ions  increases, 
the  reaction  tends  to  become  unimolecular.  Thus 
when  G,i=  1-2 — 1-5 A7,  the  reaction  is  always  of  the 
first  order.  When  Gn~ 0-5.V,  it  is,  in  the  main,  of 
the  second  order.  When  Cn=0-3V,  the  reaction 
is  of  the  second  order  for  the  first  2  min.,  and  after¬ 
wards  of  the  first  order.  The  author  discusses  the 
mechanism  whereby  these  results  are  obtained. 

E.  Rothstein. 

Chemical  kinetics  in  mixtures  of  solvents. 
III.  G.  Muchine,  R.  Ginsburg,  and  C.  Moisse- 
jeva  (Ukraine  Chem.  J.,  1926,  2,  136— 152).— The 
velocity  coefficients  K(x  103)  for  the  reaction  of 
pyridine,  and  triethylamine  with  benzyl  bromide  in 
various  solvents  arc  :  at  29°,  ethyl  alcohol,  17-0, 
39-0;  nitrobenzene,  32-3,  171-0;  benzene,  0-73,  3-70; 
at  45°,  56-7, 127-5 ;  65-5, 369-3 ;  2-26,  9-2,  respectively. 

When  the  reactions  were  carried  out  in  various 
mixtures  of  alcohol  and  benzene,  a  convex  curve  was 
obtained  by  plotting  K  against  the  concentration; 
K  was  larger,  and  seemed  to  be  almost  additive.  In 
mixtures  of  nitrobenzene  and  benzene,  the  curve  was 
concave,  but  there  was  still  an  increase  in  the  value 
of  K.  With  pyridine  at  45°,  the  curve  was  S-shaped. 

The  form  of  the  curve  for  the  alcohol-benzene 
mixtures  is  stated  to  be  due  to  the  formation  of 
associated  alcohol  molecules,  the  amount  of  associa¬ 
tion  varying  with  the  concentration  and  the 
temperature.  In  the  case  of  the  nitrobenzene,  reaction 
between  the  latter  and  the  pyridine  is  supposed  to 
have  taken  place.  E.  Rothstein. 

Velocity  of  formation  of  quaternary  ammon¬ 
ium  salts  from  trimetbylamine  and  .benzyl 
chloride  and  the  three  mononitrobenzyl 
chlorides.  H,  McCombie,  H.  A.  Scarborough, 
and  E.  F.  P.  Smith:  (J.C.S.,  1927,  802—810). 
— The  velocity  coefficients  for  the  formation  of 
quaternary  ammonium  salts  from  benzyl  chloride 
and  the  three  mononitrobenzyl  chlorides  are  com¬ 
parable  with  those  obtained  for  the  interaction  of  the 
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same  aryl  chlorides  with  sodium  thiosulphate  and  with 
potassium  iodide,  and  differ  from  those  obtained  with 
alkaline  hydrolysing  agents.  The  relative  effects  of  a 
series  of  solvents  are  considered,  and  the  authors 
suggest  that  in  tho  ease  of  a  reaction  taking  place  in 
solution,  tho  solvent  itself  activates  the  reacting 
molecules  by  means  of  its  external  field.  Thus,  the 
activating  power  of  a  solvent  should  be  increased  by 
the  presence  of  an  ethylenic  linking,  or  nitrogen, 
oxygen,  or  halogen  atoms,  and  this  is  found  to  be  the 
ease.  The  polarising  action  of  the  solvent  is  not  its 
only  effect,  however.  The  solubilities  of  the  three 
mononitro benzyl  chlorides  were  measured  in  a  series 
of  solvents,  and  there  appears  to  be  no  constant 
relationship  between  the  velocity  coefficient  and  the 
solubility.  E.  S.  Hedges. 

Kinetics  of  reaction  in  the  presence  of  strong 
acids.  A.  Hantzsch  and  A.  Weissbebger  (Z. 
physikal.  Chem.,  1927,  125,  251 — 263).— The  velocity 
of  inversion  of  sucrose  in  moderately  concentrated 
acid  solutions  increases  not  only  with  increase  of  acid 
concentration,  but  also  with  increase  of  sugar  concen¬ 
tration.  The  latter  effect  is  opposed  to  accepted  ideas 
concerning  catalytic  reactions. 

By  plotting  the  equivalent  activity  of  each  of  the 
acids  against  its  concentration,  it  is  found  that  the 
equivalent  activities  of  all  the  acids  tend  to  the  same 
limiting  value  at  low  concentrations.  By  dividing 
the  activity  of  each  acid  at  a  number  of  concentrations 
by  this  limiting  value,  a  series  of  figures  is  obtained 
which  for  hydrochloric,  hydrobromic,  nitric,  benzene- 
sulphonic,  and  perchloric  acids  increases  with  increas¬ 
ing  concentration,  and  for  formic,  acetic,  and  dichloro- 
■acetic  acids  decreases  with  increasing  concentration. 
The  former  group  are  therefore  classed  as  strong,  and 
the  latter  as  weak  acids. 

These  observations  may  he  explained  quantitatively 
by  assuming  that  towards  the  acids  investigated  water 
behaves  as  a  weak  base,  not  by  the  formation  of 
simple  hydroxonium  salts,  but  of  complex  salts  con¬ 
taining  several  molecules  of  water.  If  to  such  a 
solution  be  added  another  substance  which  is  capable 
of  combining  with  water,  its  ability  to  do  so  will  be 
reduced  with  increase  of  the  stability  of  the  complex 
hydroxonium  salt.  The  strong  acids  (in  the  above 
sense)  form  these  complexes  with  ease,  but  tho  complex 
is  easily  ionised,  and  the  acid  is  therefore  eatalytically 
active.  The  complexes  formed  by  the  weak  acids  are, 
however,  of  the  nature  of  esters,  and  are  eatalytically 
inactive.  In  behaviour  they  are  identical  -with  the 
undissociated  molecules  of  the  classical  ionisation 
theory,  and  they  are  therefore  termed  pseudo-acids. 

These  views  are  supported  by  measurements  of  tho 
■velocity  of  decomposition  of  ethyl  diazoacetate  in 
w’ater  and  in  a  number  of  organic  solvents,  in  the 
presence  of  hydrochloric  and  hydrobromic  acids  at 
various  concentrations.  H.  F.  Gillbe. 

Monoalkyl  carbonates.  III.  Kinetics  of  the 
decomposition  of  monoalkyl  carbonates  and  of 
r_  formation  from  hydrogen  carbonate  in 
alkaline  aqueous  solution.  C.  Fatjrholt  (Z. 
Physikal.  Chem.,  1927,  126,  211— 226).— Determin- 
■auon  of  the  rate  of  hydrolysis  of  sodium  methyl 
carbonate  at  0°  hi  the  presence  of  0 — 4- 0JJ- methyl 


alcohol  and  at  various  concentrations  of  hydrogen  ion 
show  that  the  velocity  is  independent  of  p^,  hut 
diminishes  rapidly  with  increasing  alcohol  concen¬ 
tration.  It  is  postulated,  therefore,  that  tho  reaction 
takes  place  in  two  stages,  the  first  corresponding  with 
the  decomposition  of  the  monomethyl  carbonate  into 
methyl  alcohol  and  carbon  dioxide,  and  tho  second 
the  formation  of  carbonate.  Since  the  velocities  of 
these  twro  reactions  are  known,  the  velocity  of  the 
hydrolysis  may  be  calculated;  the  value  obtained 
agrees  well  with  the  observed  velocity  over  a  wide 
range  of  acid  and  alcohol  concentrations.  The  same 
reactions,  in  the  reverse  order,  take  place  when 
monomethylcarbonate  is  formed  from  hydrogen 
carbonate.  Skrabal’s  work  on  the  hydrolysis  of 
dimethyl  carbonate  is  criticised.  H.  F.  Gillbe. 

Clerget-invertase  hydrolysis  constants  of 
sucrose  and  raffinose.  H.  S.  Paine  and  R.  T. 
Balch  (J.  Amer.  Chem.  Soc.,  1927,  49,  1019—1028). 
— The  Clerget-invertase  hydrolysis  constant  for  sucrose 
is  given  by  the  expression  131T7+0  073c,  where  c 
is  the  number  of  grams  of  sucrose  in  100  c.c.  The 
ratio  of  the  polarisation  of  raffinose  after  invertase 
hydrolysis  to  the  original  polarisation  is  0-521,  this 
value  being  constant  over  a  wide  range  of  concen¬ 
trations.  These  constants  can  he  applied  to  the 
determination  of  sucrose  and  of  mixtures  of  sucrose 
and  raffinose  (cf.  Paino  and  Balch,  B.,  1925,  417). 

F.  G.  Willson. 

Effect  of  foreign  substances  on  hydrolysis  of 
ethyl  acetate  under  the  influence  of  hydrogen 
chloride.  C.  D.  Pana  (Ann.  sci.  Univ.  Jassy,  1927, 
14,  315 — 352). — The  influence  of  varying  amounts  of 
arabinose,  dextrose,  galactose,  laavulose,  mannose, 
lactose,  methyl  alcohol,  ethyl  alcohol,  isopropyl 
alcohol,  acetone,  antipyrino,  and  pyramidone  on  the 
rate  of  hydrolysis  of  ethyl  acetate  in  N -hydrochloric 
acid  solution  at  25°  has  been  studied.  In  general, 
the  velocity  coefficient,  K,  increases  with  increase  hi 
the  mol.  wt.  of  the  added  substance.  If  the  effect 
of  the  foreign  substance  is  to  increase  tho  viscosity  of 
the  reaction  mixture,  K  is  lowered,  and  vice  versa. 
When  the  added  substance  is  insoluble  in  ethyl 
acetate,  the  viscosity  of  the  mixture  increases  with 
the  concentration  of  the  foreign  substance,  whilst  if 
it  is  soluble,  the  reverse  is  true.  In  general,  K  is 
greater  when  the  foreign  substance  is  insoluble  in 
ethyl  acetate  than  when  it  is  soluble.  From  f.-p. 
measurements,  it  appears  that  the  f.-p.  depression  of  a 
solution  of  one  of  the  foreign  substances  in  the  pure 
hydrogen  chloride  solution  exceeds  the  sum  of  the 
depressions  which  would  be  produced  by  each  substance 
if  present  in  solution  alone  by  an  amount  which 
decreases  with  increase  in  the  mutual  solubility  of  tho 
twro  solutes,  and  may  become  negative.  At  a  high 
dilution,  the  molecular  conductance  of  solutions  of 
hydrochloric  acid  containing  one  of  the  above  non¬ 
electrolytes  is  inversely  proportional  to  the  viscosity. 
In  some  more  concentrated  solutions,  it  increases  with 
increase  in  the  acid  concentration.  R.  Cothill. 

Effect  of  alkali  on  oxidation  of  sodium  sulphite 
with  air.  S.  Miyamoto  (Bull.  Chem.  Soc,  Japan, 
1927,  2,  74 — 78). — The  rate  of  oxidation  of  a  solution 
of  sodium  sulphite  at  20°  when  air  is  passed  through 
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it  increases  with  the  rate  of  passage  of  the  air,  but  is 
independent  of  the  salt  concentration,  possibly  because 
the  rate  of  dissolution  of  oxygen  is  slower  than  that 
of  the  oxidation.  Addition  of  sodium  hydroxide 
retards  the  oxidation,  perhaps  by  reducing  the  rate 
of  dissolution  of  oxygen.  Raising  the  temperature 
to  30°  or  40°  has  little  effect.  R.  Cuthill. 

Dependence  of  velocity  of  hydrolysis  of  esters 
on  constitution.  H.  Olsson  (Z.  physikal.  Chem., 
1927,  125,  243 — 250). — The  velocity  coefficients  of 

the  hydrolysis,  by  sodium  hydroxide,  of  isoamyl 
acetate,  dietliylcarbinyl  acetate,  dimethylethyl- 

earbinyl  acetate,  methyldietliylcarbinyl  acetate, 
d  imethyl-M -propylcarbinyl  acetate,  allyl  acetate, 
allylcarbinyl  acetate,  and  dimethylallylcarbinyl 
acetate  in  aqueous  solution,  and  of  benzyl  acetate, 
ethyl  benzoate,  ethyl  phenylacetate,  and  ethyl  hydr- 
atropate  in  equimoleeular  mixtures  of  alcohol  and  water 
have  been  determined  at  20°.  Complication  of  the 
alkyl  radical,  in  contradistinction  to  simple  lengthen¬ 
ing  of  the  carbon  chain  (cf.  A.,  1926, 33),  has  a  marked 
influence  on  the  rate  of  hydrolysis.  With  unsaturated 
and  phenyl-substituted  esters  there  is  no  parallelism 
between  rate  of  ester  formation  and  rate  of  hydrolysis 
(cf.  ibid.),  L.  F.  Gilbert. 

Instability  and  explosiveness  of  bleaching 
powder  and  calcium  hypochlorite.  H.  Kast  and 
L.  Metz.— See  B„  1927,  297. 

Dissolution  of  lead  by  water.  A.  Faring. — See 
B.,  1927,  318. 

Second  experimental  report  to  the  Atmo¬ 
spheric  Corrosion  Research  Committee  (British 
Non-Ferrous  Metals  Research  Association). 
W.  H.  J.  Vernon.— See  B.,  1927,  301. 

Rate  of  reduction  of  metallic  oxides  by 
gases.  P.  H.  Emmett  (Trans.  Amer.  Electrochem. 
Soc.,  1927,  51,  259 — 264).— Factors  determining 
the  rate  of  reduction  of  metallic  oxides  by  a 
reducing  gas  include  :  (1)  the  chemical  nature  of  the 
oxide ;  it  is  suggested  that  cases  in  which  the  reduc¬ 
tion  is  autocatalytic  are  those  in  which  the  oxide  does 
not  form  solid  solutions  with  the  corresponding  metal 
at  the  given  temperature ;  (2)  the  method  and  temper¬ 
ature  of  preparation  of  the  oxide;  (3)  whether  the 
oxide  is  in  the  massive  form  or  spread  in  thin  layers 
over  the  surface  of  some  supporting  substance;  (4) 
whether  substances  which  increase  or  reduce  the 
catalytic  activity  of  the  reduced  metal  are  present 
in  the  oxide.  H.  J.  T.  Ellingham, 

Rate  of  decomposition  of  calcium  carbonate 
hexahydrate.  J.  Hume  and  B.  Topley  (Proc. 
Leeds  Phil.  Lit.  Soc.,  Soi.  Sec.,  1927,  1,  169—176).— 
The  rate  of  decomposition  of  calcium  carbonate 
hexahydrate  to  the  anhydrous  salt  and  water  lias  been 
followed  dilatometrically.  The  curve  obtained  by 
plotting  “  fraction  decomposed  ”  against  time  has  a 
sigmoid  form,  the  rate  of  change  being  a  maximum  at 
about  50%  decomposition.  Although  the  general 
form  of  the  curve  is  unaltered,  the  rate  of  decomposi¬ 
tion  at  all  stages  is  reduced  to  a  greater  or  less  extent 
by  the  presence  of  small  quantities  of  foreign  sub¬ 
stances  in  solid  solution  in  the  hexahydrate  (cf. 
Kohlschutter  and  Egg,  A.,  1925,  ii,  1036).  The 


stabilising  effect  of  different  substances  is  very 
specific,  and  for  the  same  adsorbed  substance  the 
retardation  increases  with  the  amount  adsorbed. 
The  form  of  the  curve  is  in  accordance  with  Lang¬ 
muir’s  view  (A.,  1917,  ii,  19)  that  in  kinetic  equilibria 
of  the  type  Solid  1  Solid  2  +  Gas  the  reaction 
occurs  only  at  the  interface  between  the  two  solids. 
The  presence  of  adsorbed  substances  may  affect  the 
potential  energy  of  the  space-lattice,  and  hence  may 
cause  an  increase  in  the  energy  required  for  the 
activation  of  molecules  in  the  interface. 

M,  S.  Burr. 

Saponification  of  cellulose  acetate.  G,  Kata, 
I.  Sakurada,  and  T.  Nakashima  (J.  Cellulose  Inst, 
Tokyo,  1927, 3,  61 — 71). — Saponification  with  aqueous 
sodium  hydroxide  solution  takes  place  up  to  50%  for 
solutions  at  rest,  and  up  to  90%  with  shaking,  accord¬ 
ing  to  the  equation  dtfdx— K(a—x),  the  velocity  of 
saponification  under  the  former  conditions  diminish¬ 
ing  suddenly  when  the  reaction  is  half  completed. 
Assuming  that  the  heterogeneous  saponification  pro¬ 
ceeds  according  to  the  equation  dtjdx~Ks(a—x), 
where  5  is  the  surface  of  contact  of  the  ester  with  the 
sodium  hydroxide,  then  s  must  be  constant.  This  con¬ 
firms  the  results  of  Haller  and  Ruperti  (Leipz.  Mon. 
Text.,  1925,  40,  353,  399).  With  alcoholic  potassium 
hydroxide  solution  the  reaction  without  shaking 
proceeds  quickly  at  first  and  then  slows  down,  no 
equation  being  yet  estabished,  whilst  with  shaking, 
if  the  alcohol  content  of  the  alkali  solution  is  fairly 
high,  the  following  equation  is  satisfied  :  dxjdt= 
K(a—x)(b—x),a  and  b  being  the  original  concentrations 
of  alkali  and  ester,  and  x  the  amount  converted  in 
time  t.  This  equation  is  equally  applicable  to  the 
saponification  of  the  higher  fatty  acid  esters.  For 
reactions  carried  out  at  rest  with  alcoholic  potassium 
hydroxide  it  is  shown  that  higher  concentrations  oE 
alcohol  favour  the  swelling  of  the  ester  and  increase 
the  surface  of  contact,  but  retard  the  diffusion  of  the 
saponification  product,  sodium  acetate.  The  authors 
suggest  the  possibility  of  comparing  the  qualities  of 
cellulose  acetate  by  means  of  the  saponification 
velocity,  as  samples  of  different  origin  give  different 
values  under  the  same  conditions.  B.  P.  Ridge, 

Kinetics  of  the  catalytic  dehydrogenation  of 

decahydronaphthalene.  N.  D.  Zelinski  and  A.  A. 
Balandin  (Z.  physikal.  Chem.,  1927, 126,  267 — 289). 
— When  decahydronaphthalene  is  passed  over  finely- 
divided  platinum  at  a  moderately  high  temperature 
it  is  decomposed,  with  the  production  of  naphthalene 
and  hydrogen.  The  reaction  has  been  studied  at 
200 — 350°  by  maintaining  the  catalyst  at  a  constant 
temperature  in  an  electric  oven  and  measuring  the 
rate  of  evolution  of  hydrogen.  .  The  dehydrogenation 
is  nearly  complete  at  333°,  but  at  lower  temperatures 
the  catalyst  is  less  active,  probably  owing  to  retention 
of  naphthalene.  By  passing  hydrogen  over  the 
catalyst,  impregnated  with  naphthalene,  at  160°, 
complete  reduction  occurs. 

The  catalyst  employed  is  prepared  by  depositing 
finely-divided  platinum  upon  active  charcoal,  and  is 
much  more  active  than  platinised  asbestos. 

The  course  of  the  reaction  at  various  temper¬ 
atures  agrees  closely  with  the  Arrhenius  equation 
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k=k0erQmT  up  to  270°;  above  this  temperature, 
partial  poisoning  of  the  catalyst  by  reaction  products 
occurs.  Greater  or  less  activity  on  the  part  of  the 
catalyst  influences  the  coefficient  k0,  but  not  the  activ¬ 
ation  energy  Q.  This  has  been  confirmed  by  studying 
the  systems  c.ycZohexane-platinum,  cyclohexane- 
palladium,  cyclohexane-nickel,  piperidine-platinum, 
and  piperidine-palladium,  and  by  comparing  the  values 
of  k0  it  is  inferred  that  for  the  same  substrate  the 
activation  energy  Q  depends  solely  on  the  chemical 
nature  of  the  catalyst.  When  different  substrates  are 
employed,  Q  is  constant  for  each  catalyst,  viz.,  for 
platinum  18,725,  for  palladium  15,780,  and  for  nickel 
9850  g.-cals./g.mol.  For  the  dehydrogenation  of 
decahydronaphthalene  with  nickel  as  catalyst,  a  very 
similar  value  is  found  for  Q,  although  in  this  case 
interference  is  caused  by  a  side  reaction,  which  at 
higher  temperatures  results  in  the  formation  of 
methane.  A  theory  of  the  catalytic  reaction  is  built 
up  on  the  assumption  that  the  carbon  atoms  which 
undergo  a  change  of  valency  attach  themselves  to  the 
surface  of  the  metal.  By  taking  the  distance  between 
adjacent  carbon  atoms  in  the  decahydronaphthalene 
molecule  as  1*53  A.,  it  is  shown  that  only  those  metals 
can  be  catalytically  active  of  which  the  distance 
between  the  surface  atoms  is  in  the  neighbourhood 
of  2-63  A.  This  agrees  with  the  facts  as  far  as  they 
have  been  studied. 

The  effect  of  rate  of  flow  of  the  substrate  has  been 
investigated ;  increase  in  the  rate  markedly  reduces 
the  percentage  of  dehydrogenation,  but  no  simple  law 
governing  the  process  could  be  found.  The  presence 
of  an  excess  of  naphthalene  reduces  the  extent  of  the 
dehydrogenation,  whilst  excess  of  hydrogen  has  no 
effect.  The  effects  of  the  reaction  products  have  been 
studied  for  the  dehydrogenation  of  cyclohexane  in 
benzene  solution.  H.  F.  Gillbe. 


Acid  and  salt  effects  in  catalysed  reactions. 
VII.  Tridimensional  co-ordination  of  catalytic 
variables.  Relations  between  the  data  for  pure 
acids  and  the  corresponding  minimum-velocity 
mixtures.  H.  M.  Dawson  (J.C.S.,  1927,  756 — 
761). — The  spatial  co-ordination  of  catalytic  variables 
b  considered,  and  the  characteristic  features  of  a 
model,  constructed  on  the  basis  of  ionic  reaction 
velocity,  and  acid  concentration  co-ordinates,  are 
described.  A  general  proof  is  given  of  the  equations 
which  connect  the  catalytic  coefficients  kh,  ka,  and  km 
with  the  hydrogen-ion  concentrations  and  the  ionic 
reaction  velocities  for  the  solutions  of  the  pure  acids 
and  of  the  corresponding  minimum-velocity  mixtures. 
The  experimental  data  for  the  catalytic  effects  pro¬ 
duced  by  acetic  acid  in  the  acetone-iodine  reaction 
are  shown  to  be  in  close  agreement  with  these  equations 
over  the  acid  concentration  range  c=0-01  to  c=Q-5. 

E.  S.  Hedges. 

Molecular  induction  in  activation  by  shock, 
i  nr?ERRrN  and  (Mlle.)  Choucroun  (Compt.  rend., 
lw*7,  184,  985—987). — In  the  reaction  between 
glycerol  and  methylene-blue,  which  is  determined  by 
oe  light  which  produces  fluorescence  in  the  latter, 
'efy  traces  of  hydroxyl  ions  may  produce  a 
catalytic  effect.  In  buffered'’ solutions  the  chemical 
activity  of  the  glycerol  is  constant  between  the  con¬ 


centrations  0-5  and  0-02%.  At  lower  concentrations 
the  rate  of  reaction  decreases,  owing  to  the  influence 
of  the  buffer  solution.  The  law  of  mass  action  holds, 
therefore,  for  a  substance  activated  by  thermal  means 
only.  The  same  influences  which  act  by  induction 
when  an  ordinary  molecule  approaches  an  activated 
molecule  and  deactivates  it  with  the  production  of 
kinetic  energy,  also  act  by  induction  in  the  inverse 
sense  when  two  ordinary  molecules  approach  one 
another  and  their  kinetic  energy  is  transformed  into 
energy  of  activation  (i.e.,  shock).  There  is  evidence 
of  great  selective  sensitiveness  to  shock  between  two 
similar  isochronous  molecules  (cf.  A.,  1926,  884, 
885).  J.  Grant. 

Catalytic  action  of  traces  of  iron  and  copper 
on  the  anaerobic  oxidation  of  sulphydryl  com¬ 
pounds.  D.  0.  Harrison  (Biochein.  J.,  1927,  21, 
335 — 346). — Very  small  quantities  of  hydrogen 
cyanide  produce  a  marked  inhibition  in  the  rate  of 
anaerobic  reduction  of  metkylene-blue  by  sulphydryl 
compounds  such  as  cysteine,  glutathione,  and  thio- 
glycollic  aeid.  Although  mcthylene-bluo  is  reduced 
by  sulphydryl  compounds  to  an  appreciable  extent 
in  the  complete  absence  of  catalytic  metals,  the  addi¬ 
tion  of  veryr  small  quantities  of  the  order  of  a  fraction 
of  a  mg.  of  iron  or  copper  accelerates  the  anaerobic 
reduction  in  the  presence  of  cysteine.  With  thio- 
glynollic  acid  the  addition  of  traces  of  iron  does  not 
appreciably'  increase  the  reduction  of  methylene-blue ; 
copper,  on  the  other  hand,  acts  as  a  very'  powerful 
catalyst.  The  addition  of  O-OOlill-hydrocyanic  acid 
produces  practically  no  inhibition  when  purified 
cysteine  or  thioglycollio  acid  is  used.  In  the  presence 
of  minute  traces  of  copper  the  same  concentration 
of  hydrocyanic  acid  inhibits  the  reduction  of 
methylene-blue.  Iron-free  leuco-methylene-blue  oxid¬ 
ises  rapidly'  in  the  air,  and  there  is  no  difference  in 
the  rate  of  oxidation  of  reduced  methylene-blue  by 
exposure  to  air,  whether  cyanide  is  present  or  not. 
Molecular  oxygen  therefore  can  act  as  a  hydrogen 
acceptor  without  being  previously  activated  by  iron. 

S.  S.  ZlLVA. 

Catalytic  combustion.  V.  Union  of  carbonic 
oxide  and  other  gases  with  oxygen  in  contact 
with  a  fireclay  surface  at  500°.  W.  A.  Bone  and 

A.  Forshaw.— See  B.,  1927,  289. 

Reciprocal  activation  and  de-activation  of 
catalysts.  II.  A.  Quartaroli  (Gazzetta,  1927, 57, 
234 — 242). — The  effect  of  pairs  of  catalysts  on  the  rate 
of  decomposition  of  hy'drogen  peroxide,  rendered 
slightly  alkaline  by  sodium  hydroxide,  has  been 
investigated.  At  50°  the  oxides  of  magnesium, 
cadmium,  and  nickel  precipitated  by  the  addition  of 
sodium  hydroxide  solution  to  hydrogen  peroxide 
solution  containing  salts  of  these  metals  act  as  anti¬ 
catalysts.  Lead  oxide  alone  acts  as  a  positive 
catalyst.  The  oxides  of  nickel,  magnesium,  cadmium, 
and  zinc,  precipitated  as  described,  diminish  the  action 
of  lead  oxide.  At  20°  the  decomposition  of  the 
peroxide  in  the  presence  of  silver  oxide  is  exceedingly' 
slow;  the  addition  of  small  amounts  of  the  oxides 
of  magnesium,  nickel,  copper,  cobalt,  cadmium,  and 
zinc  to  the  solution  containing  silver  oxide  greatly 
increases  the  rate  of  decomposition,  whilst  thallium 
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oxide  still  further  retards  the  action,  and  the  hydr¬ 
oxides  of  iron  and  manganese  are  without  action. 

It.  W.  Lust. 

Mechanism  of  catalysis  of  hydrogen  peroxide. 
L.  Pisaeshevski  and  V.  Roitee  (Ukraine  Chem.  J., 
1927,  2,  75— 87).— See  A.,  1926,  917. 

Oxidation  of  dextrose  at  the  ordinary  tem¬ 
perature  by  oxides  of  manganese.  C.  D.  Ingek- 
soll  (Ann.  physiol,  physieochim.  biol.,  1926,  No.  3, 
1 — 14). — The  compounds  Mn02,  Mn203,  Mn304,  and 
MnO,  in  order  of  decreasing  activity,  cause  the 
oxidation  of  dextrose  to  carbon  dioxide  at  the  ordinary 
temperature  in  a  solution  through  which  air  is  passed. 
The  rate  of  oxidation  is  a  linear  function  of  the  time 
except  with  manganese  dioxide,  with  which  the  rate 
increases  more  rapidly.  Chemical  Abstkacts. 

Kinetic  activity,  oriented  adsorption,  and 
molecular  deformation  as  factors  in  catalysis. 
J.  Alexander  (Science,  1927,  65,  62 — 63). — The  func¬ 
tion  of  a  catalyst  is  pictured  as  follows  :  {a)  the 
catalyst  binds  or  adsorbs  a  reacting  constituent  and 
holds  it  relatively  immobile,  ( b )  the  bound  particles 
are  held  in  oriented  fashion  (oriented  adsorption)  so 
that  they  present  to  the  other  reacting  particles  fields 
most  favourable  to  adherence  or  combination  with 
them,  (c)  the  electromagnetic  or  electrostatic  fields 
of  the  reacting  particles  thus  joined  react  on  each 
other  in  such  a  way  that  the  linking  between  the  inner 
particle  and  the  catalyst  is  broken,  whilst  that  between 
the  two  reacting  particles  persists  (synthesis).  The 
remaining  charges  on  an  adsorbed  molecule  are 
redistributed  so  that  it  can  then  make  attachments 
not  possible  previously.  Rise  of  temperature  may 
increase,  and  then  dimmish,  the  number  of  successful 
encounters.  A.  A.  Eldbidge. 

Measurement  of  radiation  intensity  by  photo¬ 
graphic  methods.  E.  A.  Bakee  (Nature,  1927, 
119,  707). — Variations  of  individual  plates  may  be 
due  to  the  sensitiveness  of  the  emulsion  to  slight 
changes  in  the  composition  of  the  developer. 

A.  A.  Eldbidge. 

Photochemical  action  of  intermittent  light. 
IV.  Intermittent  light  of  different  frequency 
combinations.  M.  Padoa  and  (Signobina)  N. 
Vita  (Gazzetta,  1927,  57,  187 — 194). — The  oxidation 
of  hydriodic  acid  by  oxygen  (exothermic)  and  the 
oxidation  of  ferrous  iodide  by  iodine  have  been 
examined  under  the  action  of  intermittent  visible 
light.  Light  from  an  arc,  after  passing  through  alum 
solution  to  remove  infra-red  frequencies,  is  allowed 
to  fall  on  the  reaction  mixture  after  passing  through  a 
rotating  disc  of  variable  speed.  This  disc  is  fitted 
with  slots  into  which  coloured  glass  sectors  of  two 
colours  are  placed  alternately.  The  reaction  mixture 
is  thereby  illuminated  alternately  with  the  corre¬ 
sponding  transmitted  colours.  In  some  experiments 
white  light  has  been  used  alternately  with  a  coloured 
light ;  in  others  only  one  colour,  the  alternate  sectors 
being  blocked.  In  each  reaction  a  maximum  velocity 
is  attained,  depending  on  the  rate  of  rotation  of  the 
disc.  These  maxima  are  in  some  eases  greater  than 
those  obtained  by  continuous  illumination  with  white 
light,  and  the  majority  occur  in  the  range  0 — 50 
interruptions  per  min.(?).  It  is  suggested  that  the 


light-sensitive  substance  absorbs  energy  which  is 
effective  in  producing  chemical  change  during  the  one 
period  of  illumination  and,  according  to  the  colour  of 
the  succeeding  period,  this  change  is  accelerated  or 
retarded.  The  results  are  to  held  be  in  agreement 
with  Einstein’s  law  of  photochemical  equivalence, 

R.  W.  Lunt. 

Photochemical  equilibrium  in  nitrogen  per¬ 
oxide.  I.  R.  G.  W.  Nobbish  (J.G.S.,  1927,  761 — 
775). — Illumination  of  nitrogen  peroxide  by  means 
of  the  mercury-vapour  lamp  produces  a  slow  in¬ 
crease  in  pressure,  which  is  too  great  to  bo  ascribed 
to  a  heating  effect.  A  subsequent  return  to  the 
normal  pressure  occurs,  at  first  rapidly  and  then 
slowly,  in  the  dark.  The  suppression  of  the  effect  by 
the  addition  of  excess  of  nitric  oxide  or  oxygen, 
coupled  with  the  fact  that  nitric  oxide  is  the  more 
effective  agent,  points  to  the  establishment  of  a  photo¬ 
chemical  equilibrium  2N02=^=2N0+02.  Since  no 
atomic  oxygen  could  bo  detected  in  the  reaction 
mixture,  the  reaction  appears  to  be  bimolecular, 
probably  by  collision  between  a  photoactive  and  an 
inactive  molecule  of  nitrogen  peroxide.  A  heating 
effect,  due  to  the  recombination  of  nitric  oxide  and 
oxygen  and  to  the  absorbed  radiation,  is  also  involved. 
Mathematical  expressions  are  deduced  theoretically 
for  both  the  photochemical  and  the  heating  effects,  A 
simple  mechanism  is  proposed  for  the  photochemical 
decomposition  of  nitrogen  pentoxide  in  presence  of 
nitrogen  peroxide  (cf.  Daniels  and  Johnston,  A., 
1921,  ii,  249).  E.  S.  Hedges. 

Kinetics  of  the  addition  of  bromine  to  cinnamic 
acid  and  to  stilbene  under  the  influence  of  light. 
A.  Bbbthoud  and  J.  Beeaneck  (Helv.  Chirn.  Acta, 
1927, 10, 289— 299,  and  J.  Chim.  phys.,  1927, 24, 213 — 
237). — The  velocities  of  the  above  irreversible 
reactions  in  carbon  tetrachloride  solution  under  the 
influence  of  blue  light  are  practically  independent  of 
the  concentration  of  the  acceptor,  A,  and  are  almost 
proportional  to  the  square  root  of  the  intensity  of  the 
light  source.  Eor  feeble  and  total  absorption  the 
respective  order  of  the  reactions  is  1-5  and  1  with 
reference  to  bromine.  The  following  scheme  explains 
the  observations:  Br2+7n=2Br;  M-rBr=-4Br; 
ABr-f-Br2=HBr2-f  Br ;  2ABr— H2Br2.  Prolonged 
repetition  of  the  second  and  third  stages  accounts  for 
the  high  quantum  yield;  the  latter  is  36  for  violet 
light  and  10  for  green.  The  thermal  coefficients 
(10 — 20°)  are  2-42  and  2-08  for  cinnamic  acid  and 
stilbene,  respectively  (cf.  Padoa  and  Vita,  A.,  1926, 
1014).  S.  K.  Tweedy. 

Action  of  light  on  the  ferrous-ferric :  iodine- 
iodide  equilibrium.  G.  B.  Kistiakovski  (J. 
Amer.  Chem.  Soc.,  1927,  49,  976— 979).— The  reac¬ 
tion  2Fe”+I3'=2Fe*'"-r3I'  is  sensitive  to  the  radi¬ 
ations  5460,  4360,  and  3660  A.  in  the  mercury 
spectrum,  contrary  to  the  results  of  Rideal  and 
Williams  (A.,  1925,  ii,  416).  The  Einstein  law  of 
photochemical  equivalence  is  obeyed. 

S.  K.  Tweedy. 

Photochemical  action  of  the  mercury-vapour 
arc  on  a  formaldehydic  liquid  covered  with  olive 
oil.  E.  Rousseau  (Compt,  rend.,  1927, 184,  1007 — 
1009 ;  ef .  this  vol.,  429). — The  production  of  reducing 
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sugars,  after  exposure  to  the  mercury  arc,  in  an 
aqueous  solution  containing  freshly-prepared  com¬ 
mercial  “  formalin  ”  (1  c.c.),  crystalline  monocalcium 
phosphate  (1  g.),  and  0-8  c.c.  of  a  50%  solution  of 
pure  ammonium  nitrate  in  100  c.c.  has  been  tested 
in  the  presence  and  absence  of  a  layer  of  olive  oil 

3  mm.  thick,  which  acts  as  a  screen  absorbing  the 
ultra-violet,  but  not  the  unknown  photochemically 
active  rays.  Almost  parallel  sinusoidal  curves  were 
obtained  when  the  sugars  produced  were  plotted 
against  the  time  of  exposure  in  the  presence  of  quartz 
and  tlje  oil,  the  curvo  corresponding  with  the  latter 
being  the  higher.  Maxima  were  obtained  after  2  and 

4  hrs.  and  minima  after  3  and  6  hrs.,  corresponding 
with  the  photocatalytic  effect  of  the  total  or  of  the 
unknown  radiation,  and  with  the  photolytic  effect  due 
to  the  continuity  of  the  radiant  action,  respectively. 

J.  Grant. 

Photochemical  reactions  of  colouring’  matters. 
I.  Reversible  photochemical  reaction  of  mala- 
chite-green.  T.  Aeiga  (Bull.  Chom.  Soc.  Japan, 
1927,  2,  65— 73).— The  rate  of  decolorisation  of  mala- 
ehite-green  solutions  when  alkali  is  added  to  them  has 
been  followed  with  the  aid  of  the  spectrophotometer, 
and  is  found  to  obey  the'unimolecular  law,  the  velocity 
coefficient  being  approximately  proportional  to  the 
hydroxide  concentration.  When  the  colourless  solu¬ 
tion  is  exposed  to  the  light  from  a  mercury-vapour 
lamp,  it  regains  its  colour,  the  same  law  being  obeyed, 
hut  the  velocity  coefficient  is  independent  of  the 
alkali  concentration,  is  the  same  at  35°  as  at  25°, 
and  is  proportional  to  the  light  intensity.  Finally,  if 
the  coloured  solution  is  kept  in  the  dark,  it  loses  its 
colour  again,  the  process  obeying  the  same  law  as  the 
decolorisation  with  alkali.  It  appears  probable  that 
the  coloured  substance  formed  in  the  light  is  Hantzsch 
and  Osswald’s  unstable  ammonium  base  (A.,  1900,  i, 
256),  which  in  the  dark  passes  into  the  stable  inform. 
The  light  reaction  appears,  from  the  fact  that  the 
temperature  coefficient  is  zero,  to  be  a  purely  photo¬ 
chemical  effect.  Intense  direct  sunshine  has  the  same 
effect  as  the  light  from  a  mercury  lamp. 

R.  CUTHILL. 

Surface  constitution  and  spectral  sensitivity 
cl  silver  bromide  and  chloride  precipitates. 

W.  Steiner  (Z.  physikal.  Chem,,  1927,  125,  275 — 
306 ;  cf.  A.,  1923,  ii,  109,  G14). — The  spectral  sensitis¬ 
ation  of  silver  bromide  in  presence  of  excess  silver  ions 
(e.ff-,  the  “silver-body”)  takes  place  also  in  acid 
solution,  thus  excluding  the  possibility  that  the 
sensitisation  is  due  to  adsorbed  hydroxyl  ions.  The 
sensitivity  of  the  “  bromide-body  ”  {e  g.,  silver 
bromide  in  presence  of  excess  bromine  ions)  is  the 
in  neutral  and  acid  solutions,  with  ethylene  as 
acceptor.  The  silver-  and  chloride-bodies  behave 
Hmilarly  to  silver  bromide.  The  decrease  in  sensit- 
the  chloride-body  persists  over  a  wider  range 
than  that  of  the  silver-body.  As  previously  observed 
'  _  silver  bromide,  the  cliloride-body  of  silver 

chloride  is  sensitised  to  wave-lengths  longer  than 

15  mg  by  treatment  -with  sodium  carbonate,  i.e,, 

ydroxyl  ions.  Phenylpropiolic  and  sulphurous  acids 
rensitise  the  bromide-body  of  silver  bromide,  owing 
apparently  to  the  formation  of  adsorbed  films  of  the 
corresponding  and  slightly  soluble  silver  salts,  as 


these  salts  have  the  same  spectral  sensitivities  as 
those  imparted  to  the  bromide-body  by  the  acids. 
Lead  ions  do  not  sensitise  silver  bromide.  Thallium 
ions  sensitise  the  bromide-body  of  silver  bromide  to 
wave-lengths  greater  than  616  mg,  but  have  no 
influence  on  the  chloride-body  of  silver  chloride. 

L.  F.  Gilbert. 

Spectral  sensitisation  of  silver  bromide  and 
silver  chloride  by  adsorbed  ions.  K.  Fajans  and 
W.  Steiner  (Z.  physikal.  Chem.,  1927,  125,  307 — 
320;  cf.  preceding  abstract).— Theoretical.  The 
spectral  sensitisation  of  silver  bromide  or  chloride  is 
due  to  the  adsorption  of  ions  on  the  halide  lattice. 
It  is  considered  that  the  sensitising  effect  is  not  due 
to  the  ions  functioning  as  halogen  acceptors,  but  to 
their  direct  influence  on  the  primary  photochemical 
change.  With  silver  and  thallium  ions  this  influence 
is  evinced  in  a  deformation  of  the  electronic  orbits 
of  the  halogen  ions  at  the  lattice  surface.  The  effect 
of  anions  consists  in  the  formation  of  an  adsorbed 
layer  of  the  corresponding  silver  salt,  which  decom¬ 
poses  in  the  presence  of  light  of  suitable  ware- 
length.  L.  F.  Gilbert. 

Hydrogen.  VI.  Compounds  of  hydrogen 
with  sodium.  G.  F.  Huttig  and  F.  Brodkorb 
(Z.  anorg.  Chem.,  1927,  161,  353—362 ;  cf.  A.,  1920, 
809). — Sodium  hydride  prepared  by  the  passage  of 
hydrogen  over  heated  sodium  has  the  composition 
NaH,  and  appears  in  the  form  of  colourless  needles, 
which,  however,  belong  to  the  regular  system.  X-Ray 
examination  by  the  Debye  and  Scherrer  method 
indicates  that  the  sodium  ions  are  arranged  in  a  face- 
centred  cubic  lattice  with  a  parameter  5-53  A.  These 
results  provide  an  essential  experimental  basis  for  the 
previous  calculations  {be.  oil.)  of  the  electron  affinity 
of  the  hydrogen  atom.  The  hydrogen  ions  arc  prob¬ 
ably  arranged  in  such  a  way  that  the  complete  crystal 
lattice  is  similar  to  that  of  rock-salt.  The  hydride 
has  20  0-9206;  the  value  calculated  from  the  X-ray 
data  is  0-927.  The  dissociation  of  the  hydride  at 
reduced  pressures  and  at  the  ordinary  temperature  is 
such  as  would  be  expected  from  a  solution  of  hydrogen 
in  sodium  rather  than  from  a  definite  compound.  At 
higher  temperatures,  however,  the  dissociation  is 
accompanied  by  the  separation  of  sodium,  free  or 
almost  free  from  hydrogen;  the  heat  of  formation  of 
the  hydride  is  about  20  kg.-cal.  A  similar  value  is 
obtained  by  a  study  of  the  dissociation  of  products  of 
metallic  appearance  with  a  very  low'  hydrogen  con¬ 
tent.  The  value  for  the  lattice  energy  of  calcium 
hydride  given  previously  (foe.  cii.)  should  be  500 
kg.-eal.  (not-  229  kg.-cal.).  G.  A.  Elliott. 

Reaction  of  iodine  with  potassium  chlorate 
in  presence  of  acid,  and  preparation  of  the 
normal  iodate.  N.  Putochin  (Trans.  Inst.  Pure 
Chom.  Reagents,  Moscow',  1927,  59 — 68). — Experi¬ 
ment  shows  that  the  principal  part  in  the  acceleration 
of  the  interaction  of  iodine  with  potassium  chlorate, 
expressed  bv  the  equation  1 0KC1 03 4- 6I„ 4  6BUO = 
6KI03!HI03+4KC1+6HC1,  by  addition  of  acid  is 
played  by  the  chlorine  liberated  by  the  acid;  hence 
hydrochloric  acid,  which  liberates  chlorine  the  most 
readily  from  the  chlorate,  exerts  a  greater  accelerating 
effect  than  sulphuric  acid,  and  this  greater  than  that 
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of  nitric  acid.  As  regards  their  influence  on  the 
reaction,  such  acids  may  he  completely  replaced  by  a 
stream  of  chlorine.  The  chlorine  reacts  with  the 
iodine  to  form  iodine  monochloride,  which  immediately 
enters  into  double  decomposition  with  the  potassium 
chlorate,  giving  the  iodate  and  chlorine,  this  again 
reacting  with  iodine,  and  so  on.  Potassium  chlorate 
and  iodine  alone  also  react,  but  extremely  slowly. 
In  presence  of  water,  the  chlorine  liberated  gives 
hydrochloric  and  hypochlorous  acids,  the  latter  oxidis¬ 
ing  iodine  to  iodic  acid  and  being  itself  converted 
into  hydrochloric  acid.  This  oxidising  action  of  the 
chlorine  explains  the  necessity  of  using  excess  of 
iodine,  which  should  bo  taken  in  the  proportion 
GI„  :  IOKCIO3, 

The  preparation  of  normal  potassium  iodate  con¬ 
sists  of  two  stages  :  the  preparation  of  the  acid 
iodate,  and  the  neutralisation  of  the  latter.  The 
method  of  preparation  varies  according  to  w'hether 
the  aim  is  to  utilise  completely  the  chlorine  of  the 
potassium  chlorate  or  to  obtain  the  final  product 
rapidly.  The  procedure  to  be  followed  in  each  case 
is  described,  T.  H.  Pope. 

Miethe  and  Stammreich’s  work  on  gold  from, 
mercury.  E.  Duhme  and  A.  Lotz  (Z.  anorg.  Chem,, 
1927,  161,  180— 182).— Polemical.  Further  work  by 
the  authors  has  confirmed  their  previous  opinion  that 
the  more  carefully  the  apparatus  and  materials  used 
are  freed  from  gold  the  smaller  is  the  gold  content  of 
the  mercury  after  the  experiment,  showing  that  in  all 
probability  the  gold  in  the  mercury  has  been  derived 
from  the  apparatus  (cf.  Miethe  and  Stammreich, 
Naturwias.,  1924,  12,  597,  744 ;  Duhme  and  Lotz, 
A.,  192G,  930).  A.  R.  Powell. 

Behaviour  of  sparingly  soluble  metal  oxides 
in  solutions  of  their  salts.  II.  Magnesium 
oxide  cements.  W.  Feitknecht. — See  B.,  1927, 
301. 

Surface  film  of  aluminium.  H.  Sutton  and 
J.  W.  W.  Willstrop  (Nature,  1927, 119,  673 — 674). — 
The  existence  of  surface  films  on  aluminium  is  directly 
proved  by  exposing  strips. cut  from  thin  sheet  to 
hydrogen  at  300°,  and  then  to  dry  hydrogen  chloride, 
when  the  exposed  metal  at  the  edge  sublimes  as  the 
chloride,  leaving  a  thin,  continuous  surface  film. 

A.  A.  Eldridqe. 

Preparation  and  properties  of  aluminium  per¬ 
chlorate  containing  fifteen  molecules  of  water. 

D.  Dobroserdov  (Ukraine  Chem.  J.,  1926,  2,  109 — 
118). — When  aluminium  hydroxide  is  added  to  per¬ 
chloric  acid,  dissolution  proceeds  slowly  at  the 
ordinary  temperature,  and  soon  stops.  The  liquid 
when  kept  deposits  colourless  needles  having  a  com¬ 
position  A1(C104)3,26HC104,73H20.  When  the  filtrate 
is  heated  on  a  water-bath  wtli  excess  of  aluminium 
hydroxide,  further  dissolution  occurs,  the  liquid 
depositing  crystals  of  aluminium  perchlorate, 
A1(C104)3,15H20.  The  filtrate,  after  being  evapor¬ 
ated  to  half  its  volume,  deposits  crystals  having  the 
composition  A1(C104)3,23HC104,G4H20.  The  com¬ 
pound  A1(C104)3,15H20  is  not  hygroscopic  at  the 
ordinary  temperature.  When  kept  in  a  vacuum 
desiccator  over  sulphuric  acid,  the  dodecahydrate  is 
formed ;  in  a  steam  oven,  the  hexahvdrate  is  formed,. 


m,  p.  100°  without  decomposition.  The  solubility  of 
the  quindecahydrate  in  water  is  6-86%  at  18-5°  (the 
solution  having  d-lf7  1-0535)  and  42-27%  at  90°. 

E.  Rothstein. 

Perchlorates  of  aluminium  with  nine  and  six 
molecules  of  water.  Solubility,  dehydration, 
and  influence  of  heat.  D.  Dobroserdov  (Ukraine 
Chem.  J.,  1926,  2,  119 — 135;  cf.  preceding  abstract). 
— Excess  of  aluminium  hydroxide  was  added  to 
aqueous  perchloric  acid  heated  on  a  water-bath;  a 
cloudy  solution  was  obtained  which  on  cooling  set  to 
a  jelly,  having  a  composition  corresponding  with 
A1(C104)3,A1(0H)3.  To  this  a  quantity  of  perchloric 
acid,  equal  to  that  originally  taken,  was  added,  and 
the  solution  evaporated  considerably.  Crystals  of 
the  compound  A1(C104)3>9H20  were  deposited.  The 
latter  compound  is  very  hygroscopic,  and  in  a  few 
minutes  is  converted  into  the  perchlorate  with  15H20. 
In  a  vacuum  desiccator  over  sulphuric  acid,  3  mols. 
of  water  are  lost.  In  a  steam  oven,  the  compound 
melts,  but  does  not  lose  water  to  form  the  hexa- 
hydrate,  as  is  the  case  vpith  the  quindecahydrate.  At 
150 — 160°,  the  compound  is  only  partly  decomposed. 
When  heated  in  a  platinum  crucible,  it  is  decom¬ 
posed,  4A1(C104)3 — >-  2A1203+6CL,+2102.  One  hun¬ 
dred  parts  of  water  dissolve  462-75  g.  of  the  nona- 
hydrate  at  0°,  564-13  g.  at  14-3°,  and  3064-6  g.  at  96°. 
The  densities  of  the  solutions  in  the  first  two  eases 
are,  d!i!  1-5746  and  djf5  1-6078.  The  constitution  of 
the  various  hydrates  is  discussed.  E.  Rothstein. 

Lower  valency  compounds  of  the  rare-earth 
elements.  I.  Samarous  chloride.  G.  Jaktsoh, 
H.  Rupino,  and  W.  Kunze  (Z.  anorg.  Chem.,  1927, 
161,  210 — 216).— For  the  preparation  of  samarous 
chloride  from  samaria  the  latter  is  heated  at  640— 
650°  in  a  current  of  chlorine  saturated  with  sulphur 
monochloride,  to  convert  it  into  trichloride,  which  is 
then  carefully  dehydrated  in  a  current  of  hydrogen 
chloride  at  300°  and  reduced  at  750°  in  a  stream  of 
anhydrous  ammonia  containing  half  its  volume  of 
hydrogen.  The  product  is  a  dark  reddish-brown  mass 
of  fine  needles  (m.  p.  740°),  and  dissolves  readily  in 
-water,  but  the  solution  is  unstable,  evolving  hydrogen 
and  depositing  an  insoluble  oxychloride  on  keeping. 
Alkali  sulphates  produce  a  light  orange-coloured  pre¬ 
cipitate  in  the  solution,  and  liquid  ammonia  gives  an 
additive  product  with  the  anhydrous  chloride.  The 
intense  colour  of  samarium  dichloride  serves  as  a 
means  of  detecting  the  element  in  the  presence  of 
large  quantities  of  the  other  rare  earths  when  the 
chlorides  are  heated  in  hydrogen  and  ammonia. 

A.  R.  Powell, 

Thallous  carbonates.  R.  de  Forcrand  (Compt. 
rend.,  1927,  184,  987— 990).— Tho  chemical  role  of 
thallium  has  been  fixed  by  direct  and  indirect  measure¬ 
ments  of  the  heats  of  formation  of  thallous  carbonate 
and  hydrogen  carbonate.  The  values  for  the  heats  of 
neutralisation  by  carbon  dioxide  of  TlOH  and  2T10H 
indicate  the  place  of  thallium  among  the  alkali  metals, 
whereas  if  the  thallium  is  taken  as  the  metal,  and 
not  as  the  base,  the  values  for  both  carbonates  agree 
with  those  of  the  heavy  metals,  particularly  of  lead. 
The  values  for  thallous  oxide  place  thallium  between 
the  alkali  metals  and  the  heavy  metals,  t.e.,  after 
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potassium  and  before  lead  or  copper,  and  show  it  to 
be  the  limit  of  these  two  groups.  The  heat  of  form¬ 
ation  of  the  hydrogen  carbonate  from  the  carbonate 
indicates  the  gradual  passage  from  the  alkaline-earth 
metals  to  the  heavy  metals.  Thallous  carbonate  is 
obtained  in  long,  colourless,  anhydrous  needles  by 
evaporation  of  a  solution  of  the  hydroxide  saturated 
with  carbon  dioxide.  A  small  yield  of  hydrogen 
carbonate  results  when  a  concentrated  solution  of 
the  carbonate  is  saturated  with  carbon  dioxide  at  0°, 
and  twice  the  volume  of  alcohol  saturated  with  carbon 
dioxide  added  at  0°.  It  forms  small,  pulverulent, 
hard,  brilliant  crystals,  stable  in  the  cold. 

J.  Grant. 

Decomposition  of  carbon  monoxide  in  the 
corona  due  to  alternating  electric  fields.  II. 
R.  W.  Lunt  and  R.  Venkateswaran  (J.C.S.,  1927, 
857 — 867 ;  cf.  ibid.,  1925,  2052). — Carbon  monoxide 
has  been  subjected  to  the  discharge  in  a  Siemens 
ozoniser,  the  gas  being  circulated  (at  pressures  over 
the  range  20—69  cm.)  and  continuously  freed  from 
the  carbon  dioxide  produced  in  the  reaction  (loc.  cit.). 
The  discharge  was  excited  by  alternating  electric 
fields  of  the  order  of  20,000  volts  per  cm.  at  250  cycles 
per  sec.  Under  these  conditions  a  brown  solid  was 
deposited,  which,  on  removal  from  the  ozoniser,  had 
the  composition  C503,tH20.  This  substance  was  very 
hygroscopic,  and  reacted  with  water,  forming  carbon 
dioxide  (approximately  1  mol.  of  C0.2  was  obtained 
per  mol.  of  Cc03),  a  brown  solution  containing  oxalic 
add  and  colloidal  particles,  and  a  dark  insoluble 
residue.  The  amount  of  oxalic  acid  formed  was 
equivalent  to  1  mol.  for  every  3  mols.  of  CB03  decom¬ 
posed.  G.  A.  Elliott. 

Phenomena  arising  from  the  addition  of 
hydrogen  peroxide  to  the  sol  of  silicic  acid. 
H.  A.  Fells  and  J.  B.  Firth  (Proc.  Roy.  Soc.,  1927, 
A,  114,  517 — 521). — On  addition  of  hydrogen  per¬ 
oxide  to  a  mixture  of  equal  volumes  of  sodium  silicate 
solution  ( d  1-15)  and  hydrochloric  acid  (3 N)  there  is 
no  evolution  of  gas  until  the  sol  has  almost  set  to  a 
firm  gel.  This  initial  time  lag  was  shown  by  the 
measurement  of  the  pressure  developed  when  the 
mixture  was  contained  in  a  closed  vessel,  and  inde¬ 
pendently  by  measurements  of  the  rate  of  evolution 
of  the  dissolved  gases.  The  latter  proved  to  be 
oxygen  with  a  certain  amount  of  chlorine.  A  few 
minutes  after  the  initial  evolution  of  gas,  the  bubbles 
become  fixed,  owing  to  the  high  viscosity  of  the  gel, 
after  which  they  increase  in  size  and  pass  gradually 
from  a  spherical  to  a  lenticular  form.  Two  possible 
explanations  for  the  period  of  induction  are  given, 
one  of  which,  involving  the  primary  fixation  of  the 
“J^rogen  peroxide  as  a  compound  of  the  nature 
''>i02,a;HgO2,?/H2O,  is  preferred. 

_  L.  L.  Bircumskaw. 

•Sup-face  devitrification  of  glass.  III.  De¬ 
vitrification  of  alkali  silicates.  IV.  Devitrific¬ 
ation  of  lead  silicates.  K.  Tabata.— See  B,,  1927, 

Odl, 

Weathering  of  glasses.  I.  K.  Tabata,  K. 
xeoami,  and  S.  Moriyasu  (Res.  Elec.-Tech.  Lab. 

«pan,  1926,  No,  179,  1 — 11). — The  crystals  formed 

uring  weathering  are,  in  general,  alkali  metadi¬ 


silicates  ;  the  degree  of  weathering  action  depends  on 
the  amount  of  alkali  (particularly  potassium)  silicate 
present.  Flint  glasses  are  regarded  as  mutual  solu¬ 
tions  of  alkali  metadisilicates,  lead  metadisilieates, 
and  silica.  Chemical  Abstracts. 

Vanadic  acid.  J.  Meyer  [with  A.  Pawletta] 
(Z.  anorg.  Chem.,  1927,  161,  321 — 336). — Vanadium 
pentoxide  dissolves  in  -water  on  addition  of  hydrogen 
peroxide  to  produce  a  yellow  solution  which  rapidly 
evolves  oxygen  and  gradually  again  deposits  the  pent- 
oxide.  The  stability  of  the  solution  is  a  function  of 
the  vanadium  concentration  and  of  the  temperature. 
A  study  of  conductivity  and  colour  changes  during 
the  process  of  dissolution  (cf.  this  voh,  326)  shows  that 
the  assumption  previously  made  that  the  solution 
contains  hexavanadic  acid,  H4V6017,  is  not  correct. 
The  vanadium  goes  into  solution  first  as  peroxyortho- 
vanadic  acid,  H3(V(0)203),  which  is  an  acid  of 
approximately  the  same  strength  as  orthophosphoric 
acid.  Oxygen  is  then  evolved  with  the  formation  of 
vanadic  acid.  During  this  decomposition  the  solution 
becomes  red,  owing  to  the  formation  of  a  peroxv- 
vanadyl  salt  of  vanadic  or  peroxyvanadic  acid,  which 
subsequently  decomposes  with  loss  of  oxygen  to  form 
yellow  vanadyl  vanadate.  Quinquevalent  vanadium 
is  colourless  as  anion  and  yellow  as  cation ;  peroxide 
formation  causes  a  deepening  of  these  colours  to  yellow 
and  red,  respectively.  Owing  to  the  amphoteric 
character  of  vanadium,  the  vanadyl  vanadates  have 
a  strong  tendency  to  polymerise,  and  finally  the  solu¬ 
tion  precipitates  the  resulting  product,  (Vo0B)„, 
almost  free  from  combined  -water.  The  catalytic 
decomposition  of  hydrogen  peroxide  by  small  quanti¬ 
ties  of  vanadic  acid  is  attributed  to  the  formation  of 
an  intermediate  peroxyorthovanadic  acid,  w-hich  loses 
oxygen  more  readily  than  hydrogen  peroxide;  the 
vanadium  retains  its  quinquevalent  character  through¬ 
out.  G.  A.  Elliott. 

Reactions  and  complex  compounds  of  thio- 
cyanic  acid.  B.  Ormont  (Z.  anorg.  Chem.,  1927, 
161,  337 — 352). — When  sulphuric  acid  is  added  to  a 
concentrated  solution  of  potassium  or  ammonium 
thiocyanate  (1  : 2)  the  solution  becomes  yellow-  in  a 
few-  minutes.  The  reagent  containing  40 — 45%  of 
sulphuric  acid,  obtained  in  this  way,  differs  essentially 
from  a  neutral  solution  of  thiocyanate;  e.g.,  with 
ferric  salts  it  gives  a  red  colour  which  rapidly  dis¬ 
appears,  and  with  silver,  lead,  and  mercury  salts  white 
precipitates  are  obtained  (as  w-ith  potassium  thio¬ 
cyanate),  which,  however,  slowly  become  yellow-. 
Cobalt  nitrate  gives  a  green  precipitate  consisting  of 
perthiocyanogen  (HC3N3S3),  with  traces  of  cobalt 
salts  and  of  perthiocyanic  acid  (H2C2N2S3).  Addition 
of  hydrochloric  acid  to  a  solution  of  thiocyanate  does 
not  essentially  alter  its  properties.  Rapid  addition 
of  hydrogen  peroxide  to  the  concentrated  thiocyanate 
solution  produces  a  violent,  usually  explosive,  reac¬ 
tion.  When  acids  (preferably  nitric  acid)  are  added 
to  a  solution  containing  two  or  more  thiocyanates, 
precipitation  of  a  complex  thiocyanate  of  definite 
composition  may  result.  The  precipitate  must  be 
collected  immediately;  otherwise  a  violent  reaction 
may  take  place  after  a  few  minutes,  w-ith  decompos¬ 
ition  of  the  precipitate  and  evolution  of  oxides  of 
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nitrogen,  sulphur  dioxide,  hydrogen  cyanide,  etc. 
The  compounds  HgCo(GNS)  (blue),  PbBi(CNS)6  (red), 
and  possibly  CdHgBi(CNS)7  (red)  have  been  obtained 
by  this  method.  The  formation  of  the  mercury- 
cobalt  complex  may  be  used  as  a  qualitative  test  for 
mercuric  mercury,  and  it  will  indicate  the  presence  of 
0-0002  g.  per  c.c.  of  solution.  G.  A.  Elliott. 

Colour  of  selenium  dioxide.  J.  Meyer  (Ber., 
1927,  60,  [2i],  990). — A  reply  to  Weller  (this  vol., 
432).  H.  Wren. 

Preparation  of  selenium  trioxide.  J.  Meyer 
and  A.  Pawletta  (Ber.,  1927,  60,  [B],  985 — 089). — 
Repetition  of  the  experiments  of  Worsley  and  Baker 
(J.O.S.,  1923,  123,  2870)  fails  to  confirm  the  pro¬ 
duction  of  selenium  trioxide.  Dissolution  of  selen¬ 
ium  in  selenium  oxychloride  results  in  the  formation 
of  selcnous  chloride,  which  is  precipitated  with  selen¬ 
ium  dioxide  when  ozone  is  passed  into  the  solution. 
The  white  sublimate  observed  by  Worsley  and  Baker 
is  considered  to  be  selcnous  chloride.  Substitution  of 
glacial  acetic  acid  or  carbon  tetrachloride  for  selenium 
oxychloride  does  not  lead  to  the  separation  of  selenium 
trioxide.  H.  Wren. 

New  fluorides  of  selenium.  E.  B.  R.  Prideaux 
and  C.  B.  Cox  (J.C.S.,  1927,  928—929). — Selenium 
oxyfiuoride  has  been  prepared  by  acting  on  selenium 
oxychloride  with  dry  silver  fluoride  in  a  platinum 
bottle.  Selenium  tetrafiuoride  was  obtained  similarly, 
using  selenium  tetrachloride  and  silver  fluoride.  Both 
compounds  are  colourless  fuming  liquids.  The  latter 
contains  a  red  liquid  in  the  first  portion  of  the  dis¬ 
tillate,  which  may  be  a  lower  fluoride,  Se2F2. 

E.  S.  Hedges. 

Preparation  of  sodium  phosphomolybdate. 
A.  S.  Schakov  (Trans.  List.  Pure  Chem.  Reagents, 
Moscow,  1927,  74— 78).— Pure  sodium  phospho- 
molybdate  may  be  conveniently  prepared  from  com¬ 
mercial  molybdic  acid  by  a  modification  of  Sonnen- 
sehein’s  method  (Annalen,  1857,  104,  45).  The  acid 
(GOO  g.)  is  converted  into  its  ammonium  salt,  which  is 
treated  in  aqueous  solution  with  sodium  phosphate 
(100  g.)  and  subsequently  with  hydrochloric  acid 
(400  c.c.).  The  precipitated  ammonium  phospho- 
molybdate,  washed  free  from  chloride,  is  dissolved  in 
a  solution  of  200  g.  of  sodium  hydroxide  in  a  small 
quantity  of  water,  the  liquid  evaporated  to  dryness, 
and  the  residue  heated  to  expel  the  residual  ammonia. 
The  salt  is  then  crystallised  from  water,  the  final  yield 
being  115 — 120%  of  the  molybdic  acid  taken.  The 
proportions  of  water  of  crystallisation  and  of  sodium 
present  vary  in  different  preparations. 

T.  H.  Pope. 

Industrial  preparation  of  fluorine.  P.  Lebeah. 
—See  B.,  1927,  297. 

Comparability  of  the  fLuorosulphonates  with 
perchlorates  in  chemical  and  crystallographical 
relationship  ;  a  fluorophosphate.  W.  Lange 
(Ber.,  1927,  60,  [11],  962— 970).— The  salts  of  fluoro- 
sulphonic  acid  are  analogous  chemically  and,  in 
part,  erystallographically  with  the  corresponding  per¬ 
chlorates  and  permanganates.  Mixed  crystals  of  the 
fluorosulphonates  and  perchlorates  of  caesium,  potass¬ 
ium,  lithium,  tetraethylammonium,  and  of  the  copper 


tetrapyridinium  complex  can  bo  prepared,  and  of  the 
fluorosulphonates  and  permanganates  of  caesium, 
potassium,  and  tetraethylammonium.  The  salts  of 
fluorosulphonic  acid  with  heavy  metals  are  generally 
freely  soluble  in  water  and  too  easily  hydrolysed  to 
permit  their  isolation ;  they  become  stable  and 
crystalline  when  the  size  of  the  cation  is  increased  by 
complex  formation  with  ammonia  or  other  amine. 
The  following  fluorosulphonates  are  described  :  caes¬ 
ium,  m.  p.  about  292°;  nitrosyl ,  NOSQ3F,  m.  p. 
118 — 140°  (mixed  with  nitrosylsulphurie  acid) ;  letra- 
methylam mo niu m ;  o  -toluenediazonium;  benzenediazon- 
ium ;  pyridinium ;  nitron;  strychnine ;  brucine;  morph¬ 
ine  ;  cocaine,  and  the  complex  salts, 
Cu(S03F)o,4NH3,2H,0,  m.  p.  55-6°  (also  anhydrous) ; 
Cu(SO3F);,2en,0-5H"2O;  Cu(S03F)2,4C5H5N.  The 

crystallographic  constants  and  solubilities  in  water 
of  the  above  salts  are  recorded. 

Hydrolysis  of  phosphoryl  fluoride  by  water  reaches 
a  well-defined  stage  with  the  production  of  the  acid 
POF2-OH,  of  which  the  nitron  salt,  C20H16N4,HP02F2, 
m.  p.  230-5 — 232-5°,  is  described.  The  compound  is 
more  readily  obtained  by  fusing  phosphoric  oxide  with 
ammonium  fluoride,  dissolving  the  residue  in  water, 
and  adding  nitron  to  the  solution.  The  corresponding 
ammonium  salt  has  been  obtained.  The  ions  of 
fluorophosphoric  acid  arc  also  contained  in  the  solu¬ 
tion  of  phosphoric  oxide  in  aqueous  hydrofluoric  acid; 

H.  Wren. 

Preparation  and  chemical  properties  of  rhen¬ 
ium.  I.  Noddack  and  W.  Noddack  (Z.  physikal. 
Chem.,  1927,  125,  264— 274).— The  minerals  in  which 
rhenium  is  most  likely  to  have  been  deposited  during 
the  cooling  of  the  earth’s  crust  are  considered,  on  the 
basis  of  the  probable  chemical  properties  of  the 
oxides.  A  large  number  of  minerals  have  been  sub¬ 
jected  to  X-ruy  analysis  for  rhenium.  Gadolinite 
had  a  rhenium  content  of  10-6.  Others,  such  as  many 
niobium  and  tantalum  minerals,  contained  only  about 
one  tenth  as  much.  Monazito  was  quite  free  from 
rhenium. 

About  2  mg.  of  rhenium  have  been  separated  from 
these  minerals,  by  manipulation  of  the  sulphides  of 
the  metals  present  in  them.  When  heated  in  hydro¬ 
gen,  the  sulphide  yields  a  black  powder,  consisting  of 
the  metal  or  a  lower  sulphide.  This  residue  on  com¬ 
bustion  in  oxygen  yields  an  oxide  which  dissolves  to 
a  colourless  solution  in  dilute  hydrochloric  acid.  The 
solution  gives  no  precipitate  with  alkalis,  sulphuric 
acid,  or  hydrogen  sulphide.  Ammonia  and  hydrogen 
sulphide  do  not  precipitate  the  sulphide,  but  on 
acidifying  the  solution  strongly,  a  grey  precipitate  is 
produced.  The  spectrum  of  the  element  has  been 
observed,  but  no  measurements  are  given. 

S.  Baeratt. 

Decomposition  of  iron  carbide  by  acids.  R. 
Schenck  and  R.  Stenehoff  (Z.  anorg.  Chem.,  1927, 
161,  287—303)  . — Pure  iron  carbide,  prepared  by  dis-. 
solving  pearlite  in  cold  dilute  sulphuric  acid,  dissolves 
readily  in  the  same  acid,  benzenesulphonic  acid,  or 
acetic  acid  at  temperatures  above  60°,  according  to 
one  or  other  of  the  following  equations :  (a)  FesC+ 
6H'=3Fc”-fCH4-j-H2,  (i)  Fe3C+ 6H‘=3Fe  •+3H.+ 
C.  The  higher  the  hydrogen-ion  concentration  _  of 
the  acid  the  greater  is  the  proportion  of  carbide 
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decomposed  according  to  (a),  and  the  higher  the  con¬ 
centration  of  ferrous  ions  the  greater  is  the  proportion 
of  free  carbon  obtained.  The  incomplete  hydrogen¬ 
ation  of  the  carbon  under  experimental  conditions 
with  acids  of  medium  strength  is  due  to  the  reduction 
of  the  hydrogen-ion  concentration  by  the  acid  anion 
and  the  simultaneous  ennoblement  of  the  iron  owing 
to  the  presence  of  ferrous  ions.  A.  R.  Powell. 

Preparation  of  liquid  nickel  carbonyl.  F.  W. 
Laird  (Bee.  trav.  chim.,  1927, 46, 177 — 179). — Nickel 
carbonyl  may  be  prepared  by  passing  dry  carbon 
monoxide  over  freshly-reduced  nickel  at  90°,  and  con¬ 
densing  the  resulting  vapour  in  a  vessel  immersed  in 
liquid  air.  With  a  rate  of  flow  of  gas  of  one  litre 
per  3 — 5  min.,  35  e.e.  of  the  liquid  carbonyl  may  be 
roduecd  per  day.  A  more  active  nickel  is  obtained 
y  heating  freshly-precipitated  nickelous  hydroxide 
at  250°  in  a  current  of  hydrogen ;  the  high  temper¬ 
ature  necessary  if  the  nitrato  be  employed  renders 
the  product  less  active. 

Three  new  uses  are  suggested  for  nickel  carbonyl : 
a  nickel  mirror  may  be  produced  by  allowing  the 
vapour  to  impinge  on  a  glass  surface  maintained  at 
125°;  by  a  modification  of  this  method,  thin  nickel 
foil  may  be  prepared ;  and  by  filling  glass  apparatus 
with  the  vapour,  the  interior  wall  may  be  rendered 
electrically  conducting  at  any  desired  place  by  gentle 
heating.  H.  F.  Gillbe. 

Valency  of  ruthenium.  E.  Zixtl  and  P.  Zaimis 
(Ber.,  1927,  60,  [B],  8-12 — 544). — Potentiometric 
observation  of  the  reduction  of  ruthenium  trichloride 
by  chromous  sulphate  or  titanous  sulphate  confirms 
the  conclusion  of  Bemy  and  Wagner  (this  vol.,  328) 
that  the  blue  coloration  is  due  to  the  univalent  metal 
(contrast  Gall  and  Lehmann,  this  vol.,  123). 

H.  Wren. 

Compound  RuS2  and  its  structure.  W.  F.  de 
Josg  and  A.  Hoog  ("Bee.  trav.  chim.,  1927,  46,  173 — 
176). — Analysis  of  the  substance  produced  when  the 
precipitate  formed  by  hydrogen  sulphide  from  a  solu¬ 
tion  of  ruthenium  chloride  is  heated  at  500°  in  an 
atmosphere  of  carbon  dioxide  shows  it  to  consist 
entirely  of  RuS2.  This  result  is  confirmed  by  a  study 
of  the  A-ray  spectrum,  which  is  of  the  pyrites  type. 
The  same  substance  may  be  prepared  by  heating 
ruthenium  trichloride  with  sulphur  for  three  days  at 
about  400°. 

Laurite  is  probably  chiefly  ruthenium  disulphide, 
containing  about  3%  of  osmium,  but  if  it  be  assumed 
that  the  latter  directly  replaces  ruthenium,  the 
calculated  density  does  not  agree  with  the  observed 
'vr'lue.  H.  F.  Gillbe. 

Ose  of  mercury  as  a  cathode  in  electroanalysis, 
a-  S.  Lukbns  (Trans.  Amer.  Electroehem.  Soc., 
5i,  133 — 138). — The  current  density  at  the 

mercury  cathode  should  not  exceed  30  amp. /dm. 2  In 
otermining  cobalt  by  electrolysis  of  solutions  of  the 

nurate,  a  black  deposit  of  cobalt  oxide  may  be  formed 
on  the .  mercury  surface  owing  to  the  presence  of 
a®monia  produced  by  cathodic  reduction.  This  diffi¬ 
culty  may  be  avoided  by  slight  acidification.  It  docs 
°t  arise  with  the  nitrates  of  nickel  and  more  noble 
metals. 

Tarnishing  of  mercury  sometimes  produced  by 


washing  with  ether  or  by  contact  with  glass  vessels 
which  have  been  washed  with  ether  is  attributed  to  a 

strongly  oxidising  substance,  which  is  formed  when 
purified  ether  is  kept  in  contact  noth  air  and  exposed 
to  light.  Attempts  were  made  to  isolate  this  substance. 

H.  J.  T.  Ellixgham. 

Calibration  of  flasks,  burettes,  and  pipettes  ; 

density  determinations  with  the  Westphal 
balance.  J.  P.  Jacobsex  (Dansk  Tidsskr.  Farm., 

1927,  1,  335 — 347). — A  paper  dealing  witii  the 
calibration  of  graduated  volumetric  apparatus  by  the 
usual  method  of  weighing  their  water  content.  Atten¬ 
tion  is  directed  to  the  errors  caused  by  variations  of 
temperature  and  pressure,  and  correction  tables  ara 
given  for  these.  A  detailed  account  of  the  accurate 
determination  of  the  densitj*  of  liquids  by  means  of 
the  Westphal  balance  is  also  included,  anti  the  sources 
of  error  are  discussed.  H.  F.  Harwood. 

Differential  potentiometric  titration.  W.  A. 
Roth  (Z.  Elektrochcm.,  1927,  33,  127 — 129). — The 
method  of  potentiometric  titration  described  by 
Maelnnes  and  Jones  (this  vol.,  35)  is  simplified  by 
using  a  glass  filter  crucible  for  keeping  the  solution 
around  one  electrode  separate  from  the  bulk  of  the 
solution  while  the  titrating  agent  is  being  added. 
Satisfactory  electrical  connexion  is  made  through  the 
sintered  glass  bottom  of  the  crucible.  The  system 
can  he  used  for  titrations  with  electrodes  of  any  type. 
Results  are  given  for  the  titration  of  silver  nitrate 
solutions  with  chloride  solutions  and  of  acids  with 
alkalis,  II.  J.  T.  Ellixgham. 

Todt’s  simplified  colorimetric  method  for 
measuring  the  hydrogen-ion  concentration  of 
small  quantities  of  strongly  coloured  or  turbid 
liquids.  Rossee  and  vox  Morgensterh  (Chem.- 
Ztg,,  1927,  51,  302 — 303). — To  a  few  drops  of  the 
liquid  in  a  depression  in  a  white  porcelain  tile,  is 
added  a  drop  of  a  suitable  indicator,  and  the  colour 
compared  with  a  chart  showing  the  colour  of  various 
indicators  over  a  pa  range  of  2-8 — 9-8, 

F.  R.  Esxos. 

Permanent  standards  for  the  determination 
of  hydrogen-ion  concentration.  A.  Taub  (J.  Amer. 
Pharm.  Assoc.,  1927,  16,  116 — 122). — An  attempt  to 
secure  a  complete  set  of  standards  for  the  Clark  and 
Lubs  indicators .  Seventy-three  permanent  standards 
consisting  of  mixtures  of  1%  hydrochloric  acid  solu¬ 
tions  of  cobalt,  iron,  and  copper  chlorides  (cf  Arny 
and  Taub,  ibid.,  1923,  12,  839)  with  Lovibond  com¬ 
parative  readings  and  the  corresponding  standard 
buSer  solutions  have  been  made.  The  standards 
cover  a  range  of  1-2 — 9-0  with  a  limit  of  accuracy 
of  0-1  pa,  are  easily  prepared,  and,  owing  to  the  pre¬ 
serving  action  of  the  hydrochloric  acid,  are  very 
stable.  The  two-coloured  indicators  recommended 
in  the  International  Critical  Tables,  1926,  13,  were 
used  in  20%  alcoholic  solution,  the  tendency  for 
mould  formation  thus  being  inhibited  and  the  per¬ 
manency  increased.  They  may  also  be  used  in  buffered 
and  unbuffered  solutions.  E.  H.  SiiarpleS . 

Measurement  of  the  hydrogen-ion  concentr¬ 
ation  in  solutions  poor  in  buffering  power  by  the 
quinhydrone  electrode.  I.  M.  Kolthoff  and  W. 
Bosch  (Biochem.  Z,,  1927,  183,  434— 443).— In  solu- 
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tions  the  buffering  power  of  which  is  not  too  small, 
quinhydrone  preparations  give  excellent  results. 
When  quinhydrone,  prepared  by  oxidation  of  quinol 
with  ferric  ammonium  alum  and  washing,  is  stored, 
acid  oxidation  products  arise,  the  preparation  then 
giving  with  solutions  poor  in  buffer  a  much  too  acid 
reaction.  Such  preparations  give  good  results  if  they 
are  carefully  washed,  or  if  fresh  amounts  of  solution 
are  used  until  the  potential  becomes  constant.  Quin¬ 
hydrone  prepared  by  Valeur’s  method  gives  readily 
reproducible  results,  and  is  to  be  recommended  for 
solutions  poor  in  buffer.  P.  W.  Clutterbuck. 

Protein  error  in  determining  pa  with  neutral 
red  and  phenol-red.  E.  H.  Letter  and  C.  J. 
Martin  (Biochem.  J.,  1927,  21,  35G— 361).— The 
protein  errors  with  neutral-red  and  phenol-red  for 
pscudoglobulin  and  serum-albumin  of  the  horse  and 
for  egg-albumin  and  egg-white  in  varying  concen¬ 
trations  have  been  determined.  With  both  these 
indicators  the  colorimetric  error  due  to  the  presence 
of  this  pscudoglobulin  is  in  the  opposite  direction  to 
that  caused  by  serum-albumin.  In  either  case  the 
errors  with  neutral-red  are  in  the  opposite  sense  to 
those  with  phenol-red.  Pure  egg-albumin  up  to  7% 
does  not  cause  any  colorimetric  error  with  either 
neutral-red  or  phenol-red.  S.  S.  Zilva. 

Determination  of  water  in  concentrated  sulph¬ 
uric  acid  by  thermometric  titration.  T.  Somiya. 
—See  B.,  1927,  329. 

Standards  and  standard  methods  of  examin¬ 
ing  chemical  reagents.  Standards  for  sulph¬ 
uric,  hydrochloric,  and  nitric  acids  as  reagents. 
A.  V.  Bakovski  (Trans.  Inst.  Pure  Chem.  Reagents, 
Moscow,  1927,  5 — 24). — Permissible  limits  for  the 
proportions  of  impurities  in  these  acids  are  suggested, 
and  methods  of  analysis  and  the  results  obtained  with 
a  large  number  of  samples  during  1922 — 1925  are 
given.  T.  H,  Pope. 

Iodometric  analysis  of  a  mixture  of  sulphide, 
sulphite,  and  thiosulphate.  A.  Kurtenacker  and 
R.  Wollak  (Z.  anorg.  Chem.,  1927, 161,  201—209).— 
The  method  previously  described  by  Kurtenacker  and 
Bittner  (A.,  1925,  ii,  239)  has  been  found  to  give 
erroneous  results,  owing  to  adsorption  of  thiosulphate 
by  the  zinc  sulphide  precipitate  and  to  the  rapidity 
with  which  the  sulphide  is  oxidised  by  the  air.  These 
objections  have  been  overcome  in  the  following 
modification.  The  solution  is  treated  with  10  c.e.  of 
glycerol  and  20  c.e.  of  a  suspension  of  zinc  carbonate 
and  diluted  to  200  e.c.  in  a  graduated  flask.  After 
vigorous  shaking,  a  portion  is  filtered  through  a  dry 
paper  and  two  aliquot  parts  are  measured  out ;  one 
is  treated  with  an  excess  of  iodine,  acidified  with 
acetic  acid,  and  titrated  with  thiosulphate  to  obtain 
the  sum  of  the  sulphite  and  thiosulphate,  and  the 
other  is  treated  with  5  c.c.  of  40%  formaldehyde 
solution,  acidified  with  acetic  acid,  and  titrated 
directly  with  iodine  to  obtain  the  thiosulphate  con¬ 
tent.  The  sum  of  the  three  anions,  sulphide,  sulphite, 
and  thiosulphate,  is  obtained  by  treating  another 
portion  of  the  original  solution  with  iodine  and 
titrating  the  excess  with  thiosulphate.  The  zinc 
carbonate  suspension  is  made  by  precipitating  a  solu¬ 


tion  of  40  g.  of  zinc  sulphate  crystals  in  200  c.c.  of 
water  with  200  e.c.  of  a  cold  10%  solution  of  sodium 
carbonate  while  stirring  vigorously. 

A.  R.  Powell. 

Volumetric  determination  of  selenium  and 
tellurium  in  the  same  solution.  Z.  Pittman 
(Chem.-Ztg.,  1927,  51,  323). — The  substance  is  dis¬ 
solved  in  hot  dilute  sulphuric  acid,  with  the  addition 
of  the  minimum  quantity  of  nitric  acid  for  complete 
oxidation  of  all  the  constituents.  Nitrous  fumes  are 
removed  by  passing  a  current  of  air  through  the  boil¬ 
ing  solution  after  dilution,  and  any  insoluble  material 
is  filtered  off.  The  cold  filtrate  is  diluted  to  a  definite 
volume  and  an  aliquot  part  treated  with  an  excess 
of  exactly  0-LV -permanganate  at  50°,  whereby  the 
selenium  and  tellurium  dioxides  are  oxidised  to  the 
trioxides.  By  titrating  the  excess  of  permanganate 
with  O-liY-oxalic  acid,  the  sum  of  the  two  elements 
is  found.  A  second  aliquot  portion  is  treated  with  a 
quantity  of  0-lA7-dichromate  solution  exactly  equi¬ 
valent  to  the  permanganate  consumed  in  the  first 
titration,  whereby  only  the  tellurium  dioxide  is 
oxidised  to  trioxide ;  on  adding  potassium  iodide  to 
this  solution,  the  selenium  dioxide  is  reduced  to  the 
element  and  the  excess  of  dichromate  to  chromic  salt 
with  the  liberation  of  iodine.  Then  one  thud  of  the 
volume  of  0-lAT-thiosulphate  required  to  titrate  this 
iodine  corresponds  with  the  selenium  content  of  the 
material;  the  tellurium  content  is  calculated  from 
the  difference  between  the  permanganate  consumption 
and  one  third  of  the  thiosulphate  used. 

A.  R.  Poweil. 

Determination  of  nitrate-nitrogen  by  reduction 
to  ammonia.  0.  J.  van  Nieuwenburg  and  G.  P. 
de  Groot  (Chem.  Weekblad,  1927,  24,  202—203).— 
Reduction  is  effected  by  use  of  aluminium  shavings 
in  presence  of  copper  sulphate,  instead  of  Devarda  s 
alloy.  S.  I.  Levy. 

Detection  of  nitric  acid  and  nitrates.  D. 

Buznea  and  R.  Cernatesco  (Ann.  sci.  Univ.  Jassy, 
1927,  14,  302— 304).— One  part  of  nitric  acid  in 
300,000  parts  can  he  detected  by  the  red  coloration 
produced  when  there  is  added  to  the  solution  a  fresh 
solution  prepared  by  dissolving  diaminophenol  hydro¬ 
chloride  a  little  at  a  time  in  concentrated  sulphuric 
acid  until  a  faint  violet  colour  is  produced.  Hydro¬ 
chloric,  hydrobromic,  and  hydriodic  acids  interfere, 
and  should  first  he  removed  with  mercurous  sulphate. 
Permanganates,  chromates,  dichromates,  chlorates, 
and  some  other  oxidising  agents  give  the  test,  but, 
unlike  nitrates,  also  give  a  similar  reaction  with  a 
solution  of  the  hydrochloride  in  concentrated  hydro¬ 
chloric  acid.  R,  CuTHiLL, 

Volumetric  determination  of  phosphate  and 
magnesium.  F.  L.  Hahn  and  H.  Meyer  (Ber., 
1927,  60,  [jB],  975 — 977). — Phosphate  may  be  deter¬ 
mined  by  addition  of  standard  magnesium  solution 
to  a  solution  of  the  phosphate  containing  ammonia 
and  ammonium  chloride  in  presence  of  an  indicator 
prepared  by  dissolving  10  g.  of  crystalline  sodium 
acetate  and  0-2  g.  of  1  :  2  :  5  :  8-tetrahydroxyanthra- 
quinone  in  alcohol  (cf.  A.,  1924,  ii,  784).  Mechanical 
agitation  of  the  mixture  is  advisable.  The  colour 
change  is  from  pink  to  pale  blue  in  the  turbid  liquid- 
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Magnesium  is  determined  by  precipitation  with  an 
excess  of  standard  phosphate  and  titration  of  residual 
phosphate  with  standard  magnesium  solution. 

H.  Wren. 

Micro-determination  of  metals  in  salts.  H.  J. 
Coombs  (Biochem.  J.,  1927,  21,  404 — 406). — A  modi¬ 
fication  of  Pregl’s  method.  A  few  mg.  of  the  salt  are 
moistened  with  sulphuric  acid  in  a  boat  placed  in  a 
platinum  cylinder  which  retains  any  material  lost  by 
spitting  or  creeping.  The  combustion  is  carried  out 
in  a  silica  tube  in  a  current  of  air.  The  boat  is 
weighed  together  with  the  platinum  cylinder. 

S.  S.  Zilva. 

Separation  of  silver  and  lead.  H.  Brint- 
ZINGER  (Z.  anal.  Chem.,  1927,  70,  448 — 452). — The 
silver  and  lead  are  precipitated  from  the  boiling  solu¬ 
tion  of  their  nitrates  by  the  addition  of  a  cold  satur¬ 
ated  solution  of  oxalic  acid,  avoiding  excess.  By 
addition  of  JV-ammonium  hydroxide  until  the  liquid 
just  smells  of  it,  the  silver  oxalate  is  dissolved.  The 
lead  oxalate  is  then  either  dried  at  125°  and  weighed, 
or  is  treated  several  times  with  warm  2iY-sulpliuric 
acid,  and  the  oxalic  acid  liberated  is  titrated  with 
permanganate.  The  solution  is  acidified  with  nitric 
acid,  and  the  silver  determined  either  volu metrically 
by  Volhard’s  method,  or  gravimetrically  by  pre¬ 
cipitation  as  the  chloride.  Alternatively,  the  silver 
in  an  aliquot  portion  of  the  solution  of  the  two  nitrates 
may  be  determined  by  Volhard’s  method,  and  the 
lead  in  another  portion  separated  and  determined  as 
the  oxalate.  R.  Cuthill. 

Use  of  oxygen  in  determination  of  calcium 
and  magnesium.  R.  Cernatesco  and  (Mile.)  E. 
Vascautan  (Ann.  sci.  Univ.  Jassy,  1927,  14,  305 — 
307). — When  calcium  is  precipitated  as  oxalate  and 
weighed  as  oxide,  and  when  magnesium  is  weighed 
as  pyrophosphate,  the  time  taken  by  the  ignited 
precipitate  to  attain  constant  weight  is  much  reduced 
if  the  heating  is  carried  out  in  a  current  of  oxygen. 

R.  Cuthill. 

Determination  of  magnesium  and  calcium. 
A.  Tereschenko  and  M.  Necritche  (Ukraine  Chem. 
J.,  1926,  2,  163 — 172). — An  examination  of  methods 
for  determining  magnesium  in  the  presence  of  other 
metals.  The  precipitation  of  magnesium  as  the  pyro¬ 
phosphate  is  not  always  quantitative.  Whilst  in  the 
presence  of  citric  acid  calcium  pyrophosphate  is  not 
precipitated,  in  the  presence  of  magnesium,  some  is 
precipitated  together  with  the  magnesium  salt,  and 
the  results  are  too  high.  On  the  other  hand,  when 
other  metals  are  not  present,  the  weight  of  pre¬ 
cipitated  magnesium  pyrophosphate  is  too  small,  as 
is  the  case  if  too  much  citric  acid  is  present.  Ammon- 
mm  chloride,  however,  assists  the  precipitation  of 
the  pyrophosphate,  whilst  diluting  the  solution  pre- 
ienta  the  precipitation  of  calcium  pyrophosphate, 
'ntbin  certain  limits.  In  general,  the  method  is 
accurate,  unless  only  small  quantities  of  magnesium 
are  Present.  When  magnesium  is  precipitated  as 
magnesium  ammonium  arsenate,  and  the  latter  deter¬ 
mined  by  its  reaction  with  potassium  iodide,  the 
s  obtained  are  too  low,  owing  to  the  fact  that 
,  8  theoretical  quantity  of  iodine  is  not  liberated 
ecause  the  above  reaction  never  goes  to  completion. 


This  difficulty  may  be  avoided  by  first  reducing  the 
arsenate  to  the  arsenite,  which  reacts  completely  with 
potassium  iodide.  This  method  is  accurate  unless 
other  cations  are  present.  E.  Rotiistein. 

Application  of  electrometric  titration  to  the 
determination  of  the  solubility  of  sparingly 
soluble  oxides.  W.  Busch  (Z.  anorg.  Chem.,  1927, 
161,  161— 179).— Strong  acids  and  bases  may  be 
determined  by  conductometric  titrations  in  dilutions 
as  great  as  0-001 N  with  errors  not  exceeding  0-3 — 
0-o  X 10'3  g. -equivalent,  using  Muller’s  apparatus 
(“  Die  Elektrometrisehe  Massanalyse,”  Leipzig,  1923). 
The  method  is  applicable  to  the  determination  of  the 
solubility  of  oxides  of  magnesium,  zinc,  aluminium, 
and  the  rare-earth  metals  if  an  excess  of  acid  is  added 
to  the  saturated  solution  and  the  mixture  then 
titrated  with  0-001  A-alkali ;  the  results  for  the  three 
first-named  oxides  agree  closely  with  those  obtained 
by  Kohlrausch  by  conductivity  measurements.  The 
solubility  of  the  various  rare  earths  in  g. -mol. /litre  of 
water  at  29°  is  as  follows:  lanthana,  12-3 X  10"c ; 
praseodymia,  0-61  X  10~6 ;  neodymia,  5-75  X 10"6 ; 
erbia,  12-8  x  1 0  G,  and  yttria  8-00  xlO'6.  The  solu¬ 
bility  of  black  praseodymium  oxide  (Pr6Oji)  is 
3-9  x  10-6  g._mol,  /litre.  The  temperature  at  which  the 
oxide  has  been  ignited  has  an  appreciable  effect  on 
the  solubilities  of  the  rare  earths  and  of  magnesia,  the 
higher  the  ignition  temperature  the  smaller  being  the 
solubility.  A.  R.  Powell. 

Gravimetric  determination  of  magnesium  and 
phosphoric  acid.  F.  L.  Hahn,  K.  Viewed,  and 
H.  Meyer  (Ber.,  1927  ,  60,  [B],  971— 975).— Crystall¬ 
ine  magnesium  ammonium  phosphate  is  the  most 
sparingly  soluble  of  all  magnesium  phosphates,  and 
hence  is  precipitated  pure  if  a  few  nuclei  of  the  salt 
are  present  in  solution  and  the  precipitate  is  allowed 
to  increase  slowly.  Tins  is  achieved  by  “  precipit¬ 
ation  at  infinite  dilution,”  for  which  the  solutions  of 
magnesium  salt  and  sodium  ammonium  phosphate 
are  slowly  added  from  separate  burettes  to  a  hot 
solution  of  ammonium  chloride  and  ammonia.  The 
method  is  accurate  even  in  the  presence  of  very 
large  amounts  of  ammonium  salts. 

In  a  second  method,  the  concentration  of  the 
magnesium  ions  is  sufficiently  reduced  by  the  addition 
of  ammonium  hydrogen  tartrate.  The  solution 
of  magnesium  salt,  phosphate,  and  hydrogen  tartrate 
is  heated  at  100°,  and  ammonia  is  added.  After 
remaining  at  100°  for  1  hr.,  a  further  portion  of 
ammonia  is  added  and  the  solution  is  preserved  over¬ 
night,  or  the  precipitate  may  be  filtered  immediately 
it  is  cold  if  mechanical  agitation  is  used  during  cool¬ 
ing.  In  the  presence  of  considerable  amounts  of 
alkali  salt,  the  precipitated  phosphate  is  amorphous 
and  the  values  for  magnesium  are  high.  .After 
re-precipitation,  satisfactory  results  are  obtained. 
The  method  is  applicable  to  the  determination  of 
phosphates.  H.  Wren. 

Direct  titration  of  zinc  with  potassium  ferro- 
cyanide,  using  diphenylamine  or  diphenylbenz- 
idine  as  indicator.  I.  M.  Kolthoff  (Chem.  Week- 
blad,  1927,  24,  203 — 205;  cf.  Cone  and  Cady,  this 
vol.,  331). — The  titration  using  diphenylamine  is 
heat  effected  at  60°  in  presence  of  sulphuric  acid  and 
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ammonium  sulphate.  The  colour  change  from  bluo 
to  greenish-yellow  is  permanent  at  the  end-point. 
Lead  does  not  interfere.  S.  I.  Levy. 

Solubility  of  lead  sulphate  in  water  and 
solutions  of  electrolytes,  hi.  Htybrechts  and  H. 
Ramelot  (Bull.  Soc.  chim.  Belg.,  1927,  36,  239—260). 
— An  investigation  of  the  most  favourable  conditions 
for  the  gravimetric  determination  of  lead  as  sulphate. 
Lead  sulphate  is  soluble  in  water  at  18°  and  30°  to 
the  extent  of  34  and  44  mg. /litre,  respectively.  In 
presence  of  sulphuric  acid,  sodium  sulphate,  or 
ammonium  sulphate,  the  solubility  decreases  rapidly 
with  increasing  concentration  of  sulphate  ion,  is 
minimal  (3 — 4  mg. /litre  at  18°)  at  0-01 — 0  051/ 
added  electrolyte,  and  then  slowly  rises.  In  presence 
of  potassium  sulphate,  however,  the  solubility 
decreases  regularly  to  a  lower  limiting  value  of  0*23 
mg./htre  at  18°  at  a  salt  concentration  of  0-17 M. 
Lead  sulphate  is  rather  more  soluble  at  18°  than  at 
30°  in  solutions  of  sodium  sulphate  more  concentrated 
than  0-05.3/.  In  presence  of  nitric  acid,  the  solubility 
increases  almost  linearly  with  the  acid  concentration. 
In  0-S9.3/  solutions,  the  solubility  at  1S°  is  1-437 
g. /litre.  The  enhanced  solubility  in  solutions  con¬ 
taining  nitric  acid  is  rapidly  diminished  in  presence 
of  sulphuric  acid  or  soluble  sulphates,  the  solubility 
decreasing  regularly  with  increasing  concentration  of 
sulphate  ion.  The  solubility  in  0-89.3/  solutions  of 
nitric  acid  at  18°  is  reduced  to  20-4  mg./litre  in 
presence  of  0-51.il/-sulphuric  acid.  The  evaporation 
of  a  mixture  of  lead  salt  and  sulphuric  and  nitric 
acids  until  white  fumes  are  freely  evolved  does  not 
completely  remove  nitric  acid ;  complete  removal, 
although  desirable,  is  not  essential.  The  solubility  at. 
18°  for  hydrochloric  acid  solutions,  in  consequence 
of  the  decreased  solubility  of  lead  chloride  with 
increasing  concentration  of  chloride  ion,  is  maximal 
(1*02  g. /litre)  at  0-7lf-acid.  As  with  nitric  acid,  the 
increased  solubility  in  solutions  of  hydrochloric  acid  is 
diminished  on  addition  of  sulphuric  acid  or  sulphates. 

In  the  analytical  determination  of  lead  as  sulphate 
the  concentration  of  sulphuric  acid  after  evaporation 
of  the  lead  salt-nitric  acid-sulphuric  acid  mixture 
and  subsequent  dilution  should  be  of  the  order 
0-3%.  The  precipitate  should  be  washed  with  a 
solution  of  sulphuric  acid  of  this  concentration,  or 
with  a  0-3%  solution  of  ammonium  sulphate  if  the 
presence  of  this  salt  in  the  filtrate  is  not  undesirable. 
If  the  solution  contains  salts  having  a  tendency  to 
form  basic  compounds,  the  washing  should  he  carried 
out  with  a  rather  more  concentrated  solution  of 
acid.  J.  S.  Carter, 

Electrolytic  determination  of  copper  in  bronze. 

R.  A.  F.  Hammond. — See  B.,  1927,  301. 

Determination  of  copper  in  presence  of 
other  metals  by  potentiometric  titration  with 
chromous  chloride.  E.  Zintl  and  G.  Rien acker 
(Z.  anorg.  Chcm.,  1927,  161,  374— 384).— Chromous 
chloride  is  used  to  determine  copper  by  reduction  in 
hot  acetic  acid  solution  containing  chlorides.  It  is 
a  stronger  and  more  rapid  reducing  agent  than 
titanium  chloride,  which  was  used  previously  (A., 
1926,  929)  for  the  determination  of  mercury. 

G,  A.  Elliott. 


Potentiometric  determination  of  mercury  in 
presence  of  other  metals.  E.  Zintl  and  G.  Rien- 
acker  (Z.  anorg.  Chcm.,  1927,  161,  3S5--392). — A 
detailed  description  of  the  application  of  the  method 
described  in  the  preceding  abstract  to  the  determin¬ 
ation  of  mercury.  G.  A.  Elliott. 

Examples  of  induced  precipitation,  W.  Bott- 
ger  and  K.  Druschke  (Annalen,  1927,  453,  315 — 
331). — When  copper  is  precipitated  as  sulphide  with 
hydrogen  sulphide  from  an  acidified  solution  con¬ 
taining  iron,  the  precipitate  frequently  contains 
appreciable  amounts  of  iron,  which  cannot*  readily 
he  removed  by  washing  with  hydrochloric  acid. 
The  result  is  the  same  whether  the  solution  be 
acidified  with  nitric,  sulphuric,  or  hydrochloric  acid, 
but  if  tho  concentration  of  nitric  acid  exceeds  about 
4iV,  the  co-precipitation  docs  not  occur.  The  effect 
appears  to  be  a  specific  action  of  the  copper  sulphide. 
If  hydrogen  sulphide  is  passed  into  a  solution  con¬ 
taining  0-2  g.  of  zinc  per  109  c.c.  and  0-6Ar  with 
respect  to  sulphuric  acid,  no  precipitation  occurs, 
but  if  copper  is  present,  the  copper  sulphide  pre¬ 
cipitated  contains  zinc,  whilst  if  the  solution  is 
saturated  with  hydrogen  sulphide  and  shaken  for 
some  time  with  added  copper  sulphide,  zinc  passes 
into  the  solid  phase.  Zinc  can  be  removed  from  the 
mixed  precipitate  by  shaking  with  W-hydrochlorie 
acid,  and  its  precipitation  can  be  prevented  initially 
by  increasing  the  acid  concentration  to  N.  When 
mercury  and  cadmium  arc  precipitated  together  as 
sulphides,  the  cadmium  cannot  be  completely  removed 
from  the  mixture  by  boiling  with  dilute  acid,  F.-p, 
determinations  with  solutions  containing  cadmium 
chloride  and  mercuric  chloride,  both  separately  and 
together,  indicate  that  the  mixed  solution  contains 
some  complex  molecules.  This  does  not,  however, 
seem  to  be  the  cause  of  mixed  sulphide  formation, 
since  solutions  of  the  nitrates,  which  probably 
dissociate  normally,  give  the  same  abnormal  pre¬ 
cipitate.  The  properties  of  the  precipitate  arc 
altered  if  ammonia  or  potassium  cyanide  is  present 
in  the  solution  before  precipitation.  The  X-ray 
spectrogram  of  the  mixed  sulphide  gives  no  indication 
of  the  presence  of  any  compound  other  than  the  two 
simple  sulphides.  The  only  explanation  of  the 
observed  phenomenaseems  to  be  that  thecrystals  of  the 
two  sulphides  grow  into  one  another  in  a  way  similar 
to  that  in  which  isomorphous  substances  form  mixed 
crystals.  R.  Cothill, 

Determination  of  cerium.  T.  Lin  deman  and 
M.  Hafstad  (Z.  anal.  Chem.,  1927,  70,  433-443).— 
If  the  sulphuric  acid  concentration  used  iti  the 
oxidation  of  a  cerous  salt  by  ammonium  persulphate 
in.  von  Knorre’s  method  for  determining  cerium  (A-, 
1898,  ii,  311)  is  greater  than  4-6  g./lOO  c.c.  of  solution, 
liydrogen  peroxide  is  liberated  from  the  persulphate, 
whilst  if  it  is  less  than  2-7  g./lOO  c.c.,  basic  salts  are 
precipitated.  When  cerium  is  to  be  determined  by 
this  method  in  presence  of  other  metals,  it  is  necessary 
that  the  solution  shall  contain  at  least  5  g.  of  mag¬ 
nesium,  as  tho  sulphate,  per  1  g.  of  cerium,  as  other¬ 
wise  the  ceric  ions  tend  to  pass  spontaneously  into  the 
cerous  state.  In  the  gravimetric  determination  of  the 
cerite  metals  by  precipitation  of  the  oxalate  according 
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to  Gibbs’  method,  the  water  of  crystallisation  of  tho 
dried  oxalate  must  be  taken  as  2  niols,,  not  3  niols. 

R.  Ccthill. 

Determination  of  manganese  as  pyrophos¬ 
phate.  D.  Balahev  and  N.  Desey  (Z.  anal.  Chem., 
1927,  70,  444 — 447). — In  the  method  of  Gooch  and 
Austin  for  the  precipitation  of  manganese  as  pyro¬ 
phosphate  in  the  separation  of  manganese  and  iron, 
the  presence  in  the  solution  of  considerable  quantities 
of  acetate,  sulphate,  potassium,  or  sodium  ions 
causes  the  result  to  be  too  high.  The  error  caused 
by  sodium  acetate  cannot  be  eliminated  by  dis¬ 
solving  the  precipitate  and  then  reprecipitating  it. 
Boiling  the  solution  for  more  than  5  min.  also  leads 
to  incorrect  results.  The  precipitated  pyrophosphate 
appears  to  undergo  change  in  contact  with  air. 

R,  CUTHILL. 

Spectrophotometric  investigation  of  complex 
compounds  and  its  application  to  analysis.  A. 
Usfensici  and  K.  Tschibisov  (Trans.  Inst.  Pure 
Chem.  Reagents,  Moscow,  1927,  32 — 49). — Spectro¬ 
photometric  examination  of  cobalt  complexes  of  the 
tetrammine  and  ethylenediamine  series  shows  that, 
when  the  complexes  have  outer  colourless  spheres,  the 
absorption  spectrum  in  the  visible  region  is  deter¬ 
mined  by  the  inner  sphere.  Absorption  spectra  of 
complex  compounds  with  equally  coloured  cations  and 
different  colourless  anions  are  similar.  The  character 
of  the  spectrum  is  determined  by  the  composition  and 
the  chemical  and  stereochemical  structure  of  the 
complex,  but  the  concentration  of  the  solution  exerts 
only  a  slight  quantitative  influence.  The  molecular 
extinction  coefficient  increases  with  this  concentration. 

T.  H.  Pope. 

Miero-titration  of  chromic  and  barium  ions 
based  respectively  on  the  disappearance  or  the 
appearance  of  the  yellow  colour  due  to  chromic 
ions.  R.  F.  Le  Guyon  (Compt-.  rend.,  1927,  184, 
915 — 947). — If  a  standard  solution  of  potassium 
chromate  is  run  into  a  known  volume  of  a  solution  of 
a  barium  salt,  barium  chromate  is  precipitated,  and 
the  end-point  corresponds  with  the  first  appearance 
of  the  yellow  colour  due  to  the  chromate  ions.  This, 
and  the  disappearance  of  the  yellow  colour  with  tho 
converse  reaction,  is  used  for  the  micro-determination 
of  the  ions  concerned.  Using  the  centrifugo-volume- 
tric  method  (A.,  1926,  927),  0-5  and  1-33  mg.  of 
chromium  and  barium,  respectively,  may  he  deter¬ 
mined  in  1  e.c.  of  liquid.  J.  Grant. 

Analysis  of  cassiterite,  Sn02.  P.  Wenger  and 
0Ille.)  E.  Rogovine. — See  B.,  ”1927,  301. 

Micro-determination  of  platinum  in  ores  and 
minerals.  G.  Lunde. — See  B.,  1927,  302. 

Metal  calorimeter  for  determination  of  the 
specific  heats  of  metals,  oxides,  and  slags.  W. 
GfiossE  and  W.  Dinkler.— See  B,,  1927,  336. 

Lovibond  colour  system,  I.  Spectrophoto¬ 
metric  analysis  of  Lovibond  glasses.  K.  S, 

ffisox,  F.  K.  Harris,  and  I.  G.  Prtest  (U.S.  Bur. 


Standards,  Sci.  Paper  547,  1927,  22,  1 — 46). — The 
spectral  transmission  of  the  glasses  supplied  with  Lovi- 
bond’s  “  tintometer  ”  has  been  analysed  by  means  of 
the  spectrophotometer.  If  is  the  transmission  for 
a  given  wave-length  by  the  glass  with  the  number  N  of 
the  red,  yellow,  or  blue  set,  it  is  found  that  —log 
T\=kN-{-b,  where  k  and  6  are  constants.  This  ia 
taken  to  be  the  ideal  relation  for  the  purpose  of 
calibrating  the  glasses,  and  glasses  which  vary 
erratically  from  this  equation  are  to  be  regarded  as 
wrongly  numbered.  The  integral  transmission  for 
sunlight  is  not,  in  general,  a  linear  function  of  N. 

R.  CUTHILL. 

Comparative  examination  of  different  colori¬ 
meters.  M.  J.  van  Tussenbroek  (Chem.  Week- 
blad,  1927,  24,  240 — 247). — The  Kriiss  colorimeter, 
the  Lovibond  tintometer,  the  Hilger  spectrophoto¬ 
meter,  the  Keuffel  and  Esser  colour  analyser,  and  the 
Moll  extinctometer  are  described,  and  compared  for 
examination  of  picric  acid  solutions  of  various 
concentrations.  S.  I.  Levy. 

Efficient  gas  scrubber.  H.  W.  Southgate 
(Biochem.  J.,  1927, 21, 347 — 348). — The  gas  or  mixture 
of  gases  and  vapours  is  aspirated  through  the  pores 
of  a  glass  filter  plate,  and  consequently  emerges  into 
the  trapping  liquid  in  small  bubbles.  A  small  tube 
through  the  centre  of  the  porous  plate  coming  from 
the  bottom  of  the  bubbler  ensures  an  efficient  circu¬ 
lation  of  the  trapping  liquid.  S.  S.  Zilva. 

Apparatus  for  filtering  saturated  liquids  at  a 
constant  temperature.  P.  Weber  and  H.  L. 
Dunlap  (Ind.  Eng.  Chem.,  1927,  19,  481).— A 
condenser  is  sealed  to  the  ground-glass  stopper  of 
a  wash-bottle,  the  outlet  tube  of  which  passes  into  a 
Soxhlet  thimble  within  tho  flask.  The  whole  is 
placed  in  a  thermostat.  By  applying  air  pressure 
to  the  outlet  tube,  the  filtered  solution  is  brought  into 
contact  with  the  solute  in  the  flask.  The  sample  is 
then  drawn  from  the  thimble  by  applying  pressure  to 
the  condenser  end.  C.  Irwin, 

Mercury  compressor  [for  gases]  evolved  from 
Archimedes'  screw  pump.  J.  G.  De  Rejier  (Ref. 
Eng.,  1926,  13,  156 — 162).  Chemical  Abstracts. 

Lecture  experiments.  H.  von  Wartenbero 
(Z.  Elektrochem.,  1927,  33,  147 — 149). — A  description 
of  lecture  experiments  relating  to  weighing,  the  law 
of  multiple  proportions,  Brownian  movement,  the 
formation  of  hydrogen  bromide,  the  law  of  mass 
action, a  protective  film  on  aluminium,  and  a  transition 
point  of  nickel.  H.  T.  J.  Ellingham. 

“Discovery”  of  aluminium.  M.  Tosterud 
and  J.  D,  Edwards  (Trans.  Amer.  Electrochem. 
Soc.,  1927,  51,  109—112). — Experiments  on  the 
production  of  aluminium  by  heating  potassuim 
amalgam  with  aluminium  chloride  support  the  claims 
of  Oersted  to  be  regarded  as  the  first  to  produce 
metallic  aluminium  (1825).  H.  J.  T.  Ellingham. 
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Miner alogical  Chemistry. 


Origin  of  tie  earth's  surface  structure.  J.  Joly 
and  J.  H.  J.  Poole  (Nature,  1927,  119,  674;  cf.  this 
toI.,  439). 

Weissite — a  new  mineral.  W.  P.  Crawford 
(Amer.  J.  Sci,,  1927,  [v],  13,  345 — 346).— Weiasite 
occurs  as  small  lenses  in  veins  of  pyrite  (with  native  tell¬ 
urium,  sylvanite,  petzitc,  and  rickardito  as  associated 
minerals)  in  Colorado.  The  mmeral  is  massive, 
bluish-black  to  black  in  colour ;  it  lias  a  black  streak, 
a  metallic  lustre,  hardness  3,  d  about  6.  It  contains 
Cu  45-85%,  Te  53-97%,  and  the  formula  is  therefore 
Cu5Te3,  corresponding  with  a  new  type  of  telluride. 
The  powdered  mineral  gives  a  violet  colour  in  warm 
concentrated  sulphuric  acid.  R.  A.  Morton. 


Phosphorus  and  arsenic  compounds  of  sea¬ 
water.  W.  R.  G.  Atkins  and  E.  G.  Wilson  (J. 
Marino  Biol.  Assoc.,  1927,  14,  609 — 614). — Arsenic 
is  present  in  sea-water,  principally  in  the  form  of 
arsenite,  in  amount  equal  to  or  greater  than  that  of 
phosphate ;  it  follows  that  previous  determinations 
of  phosphates  in  sea-water  by  methods  involving 
preliminary  treatment  with  nitric  acid  have  included 
also  the  arsenic,  since  arsenates  react  with  the  reagents 
used  in  the  determination  of  phosphates.  The 
arsenic  content  of  sea-water  varies  with  the  depth, 
owing  to  its  absorption  by  alga;. 

C.  R.  Harington. 


Organic  Chemistry. 


Application  of  fluorescence  spectrography  to 
the  examination  of  organic  compounds.  A. 
Andant  (Compt.  rend.,  1927,  184,  1068 — 1070). — 
Characteristic  curves  of  the  fluorescence  produced 
by  certain  paraffins  and  oils  under  ultra-violet 
radiation  (3650  A.)  may  be  used  to  examine  small 
amounts  of  rare  substances.  Examples  show  that 
photographic  methods  must  be  used  to  distinguish 
between  fluorescences  which  appear  identical  to 
the  unaided  eye,  but  are  produced  by  different 
substances.  J.  Grant. 

Effect  of  temperature  and  solvent  on  nitrogen 
trichloride  additions.  Acetylene  hydrocarbons. 
G.  H.  Coleman,  C.  N.  Owen,  and  J.  A.  Rodriguez 
(Proc.  Iowa  Acad,  Sci.,  1925,  32,  325 — 326).— The 
yield  of  the  additive  product  of  nitrogen  trichloride 
and  (3-butylene  is  maximal  at  —20°;  carbon  tetra¬ 
chloride  is  the  best  solvent.  Acetylene  hydrocarbons 
and  nitrogen  trichloride  afford  nitrogen  and  ammonium 
chloride,  with  only  traces  of  an  amine. 

Chemical  Abstracts. 

Mechanism  of  reaction  between  aluminium, 
iodine,  ethyl  alcohol,  and  water.  Preparation 
of  ethyl  iodide.  A.  0.  Jones  and  G.  M.  Green 
(J.C.S.,  1927,  928;  ef.  A.,  1926,  1224).— The  main 

products  of  the  reaction  between  aluminium,  iodine, 
ethyl  alcohol,  and  water  are  ethyl  iodide,  aluminium 
iodide,  and  hydrogen,  the  hydrogen  iodide  produced 
by  the  hydrolysis  of  aluminium  iodide  distributing 
itself  between  the  ethyl  alcohol  and  the  aluminium  in 
a  ratio  depending  on  the  concentration  of  water  in 
the  alcohol  used.  E.  S.  Hedges. 

Reactivity  of  halogenated  hydrocarbons.  II. 
Reactions  with  unsaturated  alkyl  halides.  J. 
Loevenich,  J.  Losen,  and  A.  Dierichs  (Ber.,  1927, 
60,  [JJ],  950 — 957). — The  sole  reaction  between 
ethylenie  alkyl  halides  with  the  halogen  atom  united 
to  doubly  linked  carbon  and  sodium  alkoxides  con¬ 
sists  in  the  elimination  of  halogen  acid  with  production 
of  acetylenes.  Aniline  behaves  similarly,  but  less 
energetically,  whereas  silver  acetate,  silver  benzoate, 
and  benzamide  are  inactive.  The  only  reagent  which 


effects  replacement  of  the  halogen  atom  is  sodium 
mercaptide,  which  gives  thioethers.  Potassium  hydro¬ 
gen  sulphide,  potassium  xanthate,  and  potassium 
thiocyanate  are  inactive.  Bromoacetylene  could 
not  be  caused  to  react,  whereas  a-bromo-A“-propinene 
gives  allylene  with  sodium  ethoxide  or  mercaptide. 
The  reactions  of  vinyl  bromide,  oc-bromo-Aa-propene, 
and  a-chloro-  and  a-bromo-Aa-heptenes  are  described. 
The  following  compounds  are  described :  ethyl 
vinyl  sulphide,  b.  p.  91-5—92°,  da  0-8691, 
1-4631;  ethyl  Aa-propenyl  sulphide,  b.  p.  125 — 130° ’> 
ethyl  Aa-keptenyl  sulphide,  b.  p.  196 — 202°.  A a-Bronw- 
propinene,  b.  p.  65°,  df  1-35015,  is  prepared  by  the 
action  of  alcoholic  potassium  hydroxide  on  aap-tri- 
bromopropane  in  an  atmosphere  of  hydrogen.  aaa|3p- 
Pentabromopropane,  m.  p.  212°  (corr.),  ufi-diehloro-u- 
bromo-Aa-j)ropene.  b.  p.  62°/20  mm.,  Kzpfi-tclracMoro-z- 
bromopropane,  m.  p.  208°  (corr.),  and  a-bromo-a$-di- 
iodo-Aa-propenc,  m.  p.  52°,  are  described.  Ethylidene 
dibromide  and  sodium  ethoxide  afford  acetylene 
and  vinyl  bromide,  whereas  with  sodium  mercaptide 
ethyl  vinyl  sulphide  (from  primarily-formed  vinyl 
bromide)  and  aa-diethylthiolethane  are  produced. 
With  aniline  and  ethyl  malonate,  respectively,  ethyl¬ 
idene  bromide  gives  vinyl  bromide  and  ethyl  ethylidene- 
malonate,  b.  p.  116 — 118°/20  mm.  H.  Wren. 

Reaction  between  phenol  and  n-propyl  alcohol 
at  high  temperatures  and  pressures.  W .  Ipatiev, 
N.  Orlov,  and  A.  Petrov  (Ber.,  1927,  60,  [B],  1006— 
1008;  cf.  this  vol.,  239). — Phenol  and  n-propyl 
alcohol  at  3S0 — 400°  and  a  maximal  pressure  of  125 — 
130  atm.,  in  presence  of  aluminium  oxide,  afford  & 
mixture  of  saturated  and  unsaturated  gaseous  hydro¬ 
carbons,  phenyl  -propyl  ether,  alkylphenols,  among 
which  o-n-propylphenol  is  identified,  o-n-propyl- 
phenyl  n-propyl  ether,  di-n-propyl  ether,  and  poly- 
methylene  hydrocarbons ;  the  two  last-mentioned 
compounds  are  formed  by  dehydrogenation  and  con¬ 
densation  of  n-propyl  alcohol.  The  production  of 
an  analogue  of  xanthene  could  not  be  established. 

H.  Wren. 

isoPropyl  -  andbutyl-trichloromethylcarbinols. 

J.  W.  Howard  (J.  Amer.  Chem.  Soc.,  1927, 49, 1068 
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1069). — Condensation  of  chloral  with  magnesium  iso¬ 
propyl  bromide  and  magnesium  butyl  bromide, 
respectively,  in  ethereal  solution,  affords  Irichloro- 
melhijlisopropylcarbin-ol,  b.  p.  105°/674  mm.  ( propion¬ 
ate ,  b.  p.  1(33—1(347685  mm. ;  butyrate,  b.  p.  176—1777 
685  mm.;  benzoate,  b.  p.  180 — 181°/685  mm.),  and 
Irichloromethylbutylcarbinol,  b.  p.  108°/673  mm.  {pro¬ 
pionate,  b.  p.  166 — 1677684  mm.;  butyrate,  b.  p. 
177— 1787684  mm.;  benzoate ,  b.  p.  182—1837 
684  mm.).  F.  G.  Willson. 

New  synthesis  of  mannitol.  E.  Pace  (Arch. 
Farm,  sperim.  Sci.  aff.,  1926,  42,  167 — 173). — Mannit¬ 
ol  is  obtainable  by  the  following  steps  :  acetylene — y 
acetaldehyde — methyl  acetate — 3-ethyl  acetoacetate 
— >- ethyl  sodioacetoacetate — y ethyl  diacetosuccin- 
ate —  aeetonylacctonc  — 3-  pe-dihydroxyhexane — y 
(k-dibromohexane — >•  diprop  enyl — yfiySs-tetrabromo- 
hexane  (m.  p.  181° ;  changes  readily  in  light) — >-hexa- 
bromohexane — 3-t-mannitol.  T.  H.  Pope. 

Pyridine  content  of  glueophosphates  prepared 
by  the  pyridine  method.  S.  Sabetay  (Bull.  Soc. 


Equilibrium  between  alcohol,  monoalkylcarbon- 
ate,  carbonate,  and  carbon  dioxide  in  aqueous 
solutions.  II.  Formation  of  monoalkylcarbonic 
acids  and  their  salts  by  solution  of  carbon 
dioxide  in  aqueous  solutions  of  alcohols  at 
different  acidities.  C.  Fatjrhot.t  (Z.  physikal. 
Chem.,  1927,  126,  72—84,  85—102).—!.  The  relative 
amounts  of  CH3-C03',  CH3*HC03,  H2C03>  HC03', 
C03",  and  C02  present  in  equilibrium  when  sodium 
methylcarbonate  is  added  to  -water  have  been  deter¬ 
mined  for  various  degrees  of  acidity  and  alcohol 
concentrations  from  measurements  of  the  velocity 
and  equilibrium  constants  of  the  reaction  CH34C03'+ 
H20  —  CH3-OH+HC(V.  It  was  assumed  that  the 
ionisation  constant  of  the  monometbylcarbonate  is 
identical  with  the  first  ionisation  constant  of  carbonic 
acid.  Experiments  in  alkaline  solution  showed 
that  the  decomposition  and  recombination  of  mono¬ 
methyl  carbonate  are  unimolecular.  The  reaction 
velocities  are  constant  over  a  wide  range  of  acidities, 
but  decrease  with  increasing  alcohol  concentration. 

II.  Addition  of  carbon  dioxide  to  a  solution  con¬ 


chim.,  1927,  [iv],  41,  438 — 440). — Calcium  gluco- 
phosphates  prepared  by  the  pyridine  method  (A., 
1926,  1123)  contain  traces  of  pyridine  which  are  not 
removed  on  distillation  at  40°  over  calcium  hydroxide 
in  a  vacuum.  It  is  undecided  whether  this  pyridine 
is  strongly  adsorbed  or  whether  it  is  present  as  a 
quaternary  base  (cf.  Fischer  and  Raske,  A.,  1900,  i, 
503).  It.  Brightman. 


taining  sodium  hydroxide  and  methyl  alcohol  gives 
considerable  quantities  of  monometbylcarbonate 
despite  the  rapidity  with  which  hydroxyl  ions  convert 
tho  former  into  carbonate.  The  monomethylcarbon- 
ate  slowly  decomposes  almost  completely.  The 
proportion  of  carbon  dioxide  converted  into  alkyl- 
carbonate  is  independent  of  the  hydroxyl-ion  con¬ 
centration.  It  is  concluded  that  in  alkaline  solution 


Synthesis  of  the  phosphoric  acid  esters.  III. 
Synthesis  of  some  hexosemonophosphoric  esters 
and  their  behaviour  towards  yeast.  R.  'Nodzu 
(J.  Biochem.  [Japan],  1926,  6,  31—47). — The  barium 
salt  of  dipropylideneglucose-y(or  8)-phosphoric  ester, 
C12H1909PBa,3H20,  [«]“  -2-85°,  is  hydrolysed  by 
042\f -sulphuric  acid  to  barium  glucose-y(or  8)- 
phosphate,  [oc]f  -|-30-7°  after  1  hr.  Phosphorus 
oxychloride  and  kevulose  in  presence  of  pyridine 
yield  hevulose-£-phosphorie  ester,  [a]1,?  —17-6°  in 
water  after  30  min.  a-Dipropylidenelcevulose-£- 
phosphoric  ester  has  [a]  —84-7°  and  yields  a  lsevul- 
ose-kphosphoric  ester  liaving  [a]  —19-4°,  whereas 
P-dipropylidenclmvulose  yields  a  kevulose- p,  y,  or  8- 
phosphoric  ester  having  [a]  —40-5°.  Glucosc-y- 
(or  _S)-phosphoric  ester  is  fermented  by  veast  or 
zymin,  after  an  initial  delay,  as  rapidly  as  imvulose. 
The  variable  rate  of  fermentation  indicates  that  the 
ester  prepared  from  a-dipropylidenelsevulosc  is  a 
mixture  of  isomerides.  Chemical  Abstracts. 

Hydrolysis  of  the  dipropylidenehexo s emono - 
phosphoric  acid  esters.  R.  Nodzu  (J.  Biochem. 
[Japan],  1926,  6,  49 — 53;  ef.  preceding  abstract). — 
Hydrolysis  at  40°  with  0-4i\T-sulphuric  acid  rapidly 
(24  hrs.)  _  removes  the  propylidene  radicals  from 
au((  P-d  i  propylideneke  v  u  lose  monophosphoric  esters, 
but  the  phosphoric  acid  radical  is  only  slowly  removed, 
ihe  reaction  is  unimolecular ;  the  velocity  coefficients 
tor  a-  and  B-lajvuIose  and  glucose  esters  are,  respect- 
lveIT-  0-01400,  0-00510,  and  0-00059. 

M  Chemical  Abstbacts. 

Monoalkylcarbonate  s .  I.  Formation  of 

Wonoalkylcarbonates  from  sodium  hydrogen 
arbonate  in  aqueous  solutions  of  alcohols. 


carbon  dioxide  reacts  almost  exclusively  with  meth- 
oxide  ions  and  that  these  attain  an  appreciable  con¬ 
centration.  An  investigation  of  the  decomposition 
and  formation  of  monoalkylcarbonates  in  acid  solu¬ 
tion  is  included.  G.  A.  Elliott. 

Dependence  of  velocity  of  hydrolysis  of  esters 
on  constitution.  H.  Olsson.— See  this  vol.,  526. 

Catalytic  oxidation  effects  that  resemble  the 
specific  dynamic  effect,  E.  J.  Witzkmann  (J, 
Amer.  Chem.  Soc.,  1927,  49.  987 — 992). — In  neutral 
or  acid  solution,  the  oxidation  of  butyric  acid  by 
hydrogen  peroxide  is  catalysed  by  glycine,  ammonium 
and  alkali  glycollates  and  lactates,  and  gelatin,  in  a 
manner  similar  to  that  previously  observed  with 
ammonia  solution  (cf.  A.,  1922,  i,  6).  It  is  con¬ 
cluded  that  this  result  provides  a  chemical  interpret¬ 
ation  of  the  "  specific  dynamic  effect  ”  associated 
especially  with  glycine  and  alanine. 

F.  G.  Willson. 

Higher  fatty  acids.  II.  Some  branched 
chain  fatty  acids.  G.  T.  Morgan  and  E.  Holmes 
(J.S.C.I.,  1927,  46,  152 — 154t). — In  the  course  of  an 

investigation  of  the  physical  properties  of  certain 
fatty  acids  having  a  methyl  branching  in  the  ex¬ 
position,  the  following  acids  have  been  synthesised : 
oi-methylpentadecoic  acid,  m.  p.  48°;  o i-mcthylpalmitic 
acid ,  m.  p.  54° ;  a-methylmargaric acid,  m.  p.  51 — 51-5°, 
and  a-methylstcaric  acid,  m.  p.  58°.  These  aeids, 
which  appear  amorphous  to  the  unaided  eye,  are, 
however,  crystalline,  and  resemble  sugar  candy 
when  viewed  under  the  microscope.  It  is  deduced 
that  the  length  of  the  unbroken  chain,  rather  than 
the  total  number  of  carbon  atoms  present,  governs 
the  alternating  effect  noticeable  in  the  m.  p.  of  aeids 
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of  this  scries.  In  the  condensation  of  magnesium 
methyl  iodide  with  a-bromomargaric  acid,  an  un- 
saponifiable  by-product  was  obtained  and  identified 
as  methyl  a.~?netkylmargaryl  ketone,  m.  p.  (indef.)  40°, 
b.  p.  212 — 21770-0001  mm.  Certain  X-ray  data 
concerning  these  products  are  given.  It  is  concluded 
that  the  naturally  occurring  acids  which  have  m.  p. 
below  those  of  their  normal  isomerides,  and  invariably 
crystallise  in  pearly  flakes,  are  certainly  not  cc-methyl 
acids,  but  that,  if  this  isomerism  is  due  to  branching 
of  the  chain,  such  branching  occurs  at  a  point  remote 
from  the  carboxyl  group. 

Preparation  and  properties  of  the  margarins. 
W,  F.  Thomson  (Trans.  Roy.  Soc.  Canada,  1926, 
[iiij,  20,  III,  445 — 458). — The  five  margarins  and 
the  various  mixed  triglycerides  containing  margaric 
with  palmitic  or  stearic  acid  residues  have  been 
synthesised  and  their  solubilities  and  other  properties 
determined,  a -Monomargarm,  obtained  by  the 
method  of  Fischer  (A.,  1920,  i,  805),  had  m.  p.  76-4°, 
nf,  1-4412,  the  intermediate  product  being  tmrgaryl- 
isapropyUdencglycerol,  m.  p.  35-5°,  nf  1-4208,  whilst 
(i-monomargarin,  m.  p.  75-7°,  nf,  1-4413,  was  syn¬ 
thesised  by  the  method  of  Grim  (A.,  1910,  i,  356)  by 
way  of  $-margaro-ay-dichlorohydrin,  m.  p.  20-5°,  ?(” 
1-4387.  ay-Dichlorohydrin  and  a[3-dibromohyclrin 
when  heated  with  potassium  margarate  gave,  respect¬ 
ively,  oty-dmargarin,  m.  p.  71-8°,  nf,  1-4388,  and  afi- 
dimargarin,  m.  p.  70-1°,  nf,  1-4385.  Trimargarin, 
obtained  by  direct  esterification,  had  m.  p.  62-7°, 
nf?  1-4382.  The  symmetrical  mixed  triglycerides, 
prepared  by  the  method  of  Whitby  (A.,  1926,  SI 9), 
were  ^-jxilmito-ay-dmargarin,  m,  p.  58-3°,  nf,  1-436S, 
f i-stcaro-xy-dhruirgarin ,  m.  p.  63-1°,  1-4392,  ti-marg- 
aro-ay-di palmitin,  m.  p.  59-5°,  1-4374,  and  fr-viorg- 

aro-ay-distearin,  m.  p.  66-4°,  nf,  1-4387.  The 
unsymiuetrical  mixed  triglycerides  prepared  by  the 
method  of  Fischer  (loc.  cit.)  include  a-margarofiy- 
dipalmitin,  m.  p.  57-8°,  nf  1-4382,  x-ma-rgaro-fiy- 
distearin,  m.  p.  63-8°,  1-4389,  a-pohnito-fry-dimarg- 

ariti,  m.  p.  57-3°,  nf,  1-4304,  and  u-stearo-'fiy-dimarg- 
arin,  m,  p.  02-5°,  1-4377.  y-Margaro+u.$-di- 

bromohydrin ,  m.p.  35-5°,  nf  1-4574,  was  also  prepared. 
The  lead  salts  are  preferable  to  the  silver  salts  in 
these  syntheses.  E.  Holmes. 

Unsaturated  acids.  G.  Florence  (Bull.  Soc. 
ehim.,  1927,  [iv],  41,  440 — 444). — Owing  to  migration 
of  the  double  linking,  the  preparation  of  normal  xf- 
unsaturated  acids  by  the  methods  of  Crosslev  and  Le 
Sueur  (J.C.S.,  1899,  75,  161),  Barbier  and  Leser  (A,, 
1905,  i,  028),  or  Fittig  and  Mackenzie  (A.,  1895.  i, 
204)  affords  mixtures  from  which  the  a, 3 -acid  is 
separated  in  poor  yield.  Knoevenagel’s  modification 
of  the  latter  method  (A.,  1899,  i,  144)  is  unsatisfactory 
with  members  of  the  series  lower  than  valeraldehyde. 
The  following  method  is  general  :  a  solution  of  acet¬ 
aldehyde  (from  paracetaldehyde)  in  anhydrous  ether 
and  malonic  acid  are  allowed  to  react  for  48  hrs.  at 
0°  in  presence  of  dry  pyridine.  After  24  hrs.  at  the 
ordinary  temperature  to  complete  the  evolution  of 
carbon  dioxide,  the  ether  is  evaporated,  the  product 
acidified  with  hydrochloric  acid,  and  the  ag-acid  is 
extracted  with  dry  other.  With  higher  aldehydes 
or  for  the  preparation  of  aromatic  unsaturated  acids, 


the  condensation  is  effected  at  the  ordinary  temper¬ 
ature.  R.  Brichtman. 

Ill-defined  acids  of  the  oleic  series.  I.  Hypo- 
gmic  acid  of  ground-nut  oil.  II.  Petroselic 
acid  and  the  composition  of  English,  parsley- 
seed  oil.  T.  P.  Hilditch  and  (I.)  N.  L.  Vidyarthi, 
(II.)  E.  E.  Jones  (J.C.S.I.,  1927,  46.  172— 174t, 
174— 177t).— I.  The  mixed  fatty  acids  of  ground¬ 
nut  oil  have  been  separated  into  solid  and  liquid 
portions  and  the  most  volatile  fractions  of  the  methyl 
esters  of  these  have  been  hydrolysed  and  then  sub¬ 
mitted  to  alkaline  oxidation.  ©t-Dihydroxystearic 
acid,  m.  p.  130°,  was  the  only  dihydroxy-acid  detected, 
showing  that  “  hypoganc  ”  or  otiier  acid,  Cl6H:w02, 
does  not  occur  in  ground-nut  oil.  It  is  suggested 
that  the  terms  “  hvpogasie  acid  ”  and  “  physotoleie 
acid  ”  be  deleted  from  the  literature  and  that  the 
acid  C'j  GHrt0O;,  found  in  quantity  in  various  marine 
annual  oils,  be  termed  palmitoleic  acid  (AMiexa- 
decenoic  acid). 

II.  The  fatty  oil  in  the  seed  of  English  sheep’s 
parsley  ( Petroselinum  sativum )  contains  the  following 
acids:  palmitic,  2%;  petroselic,  70%;  oleic,  15%, 
linoleic,  6%;  higher  saturated  acids,  1%.  Oxidation 
of  methyl  pctroselate  by  potassium  permanganate  in 
acetone  solution  affords  good  yields  of  lauric  and  adipic 
acids,  thus  indicating  that  petroselic  acid  is  A'-octa- 
decenoic  acid  (cf.  Vongerichten  and  Kohler,  A.,  1909, 
i,  454).  The  free  acid  and  its  elaidic  form  have  m.  p. 
30°  and  52 — 53°,  respectively.  Oxidation  of  petro¬ 
selic  acid  by  permanganate  in  ice-cold  solution  yields 
e£-dihydroxystearic  acid.  m.  p.  122°,  whilst  treatment 
of  methyl  petroselate  in  acetic  acid  with  concentrated 
hydrogen  peroxide  furnishes  the  methyl  ester,  m.  p. 
05°,  of  the  isomeric  ef-dihvdroxvstearic  acid,  m.  p. 
114—115°. 

The  non-fatty  oil  of  English  parsley  seed  consists 
largely  of  the  allyl  phenolic  ether,  myristicin,  and 
contains  little  if  any  apiole ;  some  petroselane,  C20H12, 
and  non-volatile  substances  of  undetermined  character 
are  also  present.  The  English  oil  thus  resembles 
the  French  oil  rather  than  the  German  variety,  in 
which  apiole  usually  predominates. 

Reduction  of  linolenic  and  linoleic  bromides 
and  rebromination  of  the  free  acids.  F.  L. 
Smith  and  A.  P.  West  (Philippine  J.  Sci.,  1927, 
32  .  297 — 312). — Philippine  lumbang  oil  consists 
mainly  of  the  glycerides  of  linolenic,  linoleic,  and 
oleic  acids  (cf.  Santiago  and  West,  B,,  1927,  304). 
The  mixed  acids  obtained  by  hydrolysis  of  the 
oil  yielded  on  bromination  crystalline  a-linolenic 
hexabromide.  The  product  obtained  by  reduction 
and  re-bromination  of  this  substance  contained  46  8% 
of  a-hexabromide  (m.  p.  180 — 182°)  and  53-2%  of 
the  liquid  p-liuolenic  hexabromide.  a  behaviour  which 
has  previously^  been  observed  in  the  case  of  linolenic 
acid  from  linseed  oil  (Erdmann  and  Bedford,  A., 
1909,  i,  357),  indicating  that  the  molecular  rearrange¬ 
ment  occurs  during  the  reduction  of  the  hexabromide 
and  not  during  rebromination.  Four  isomeric  linoleic 
tetrabromides  were  prepared  from  lumbang  oil 
(Santiago  and  West,  loc.  cit.):  linoleic  tetrabromkie 
(m.  p.  112-3 — 114-3°),  y-linoleie  tetrabromide  (liquid), 
and  a  mixture  (m.  p.  59-6°)  containing  %  and  S-tetra- 
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bromides,  Reduction  and  re-bromination  of  this 
mixture  gave  no  B-tetrabromide,  but  only  k-  and 
y-tetrabromides  in  the  proportion  1  : 2.  The  a- 
tetrabromide  gave,  on  reduction  and  re-bromination, 
a  mixture  containing  48%  of  a-  and  48%  of  y-tetra- 
bromide,  whilst  y-tetrabromide  was  recovered  un¬ 
changed  after  the  same  treatment.  These  results 
are  not  in  agreement  with  those  obtained  by  Taka- 
hashi  with  linoleic  acid  from  soya-bean  oil  (A.,  1919, 
i,  4C8).  The  two  linolenic  and  the  four  linoleic  acids 
are  regarded  as  geometrical  isomerides,  and  configur¬ 
ations  are  tentatively  assigned  to  them  in  accordance 
with  the  m.  p.  of  the  corresponding  bromide.  A  special 
apparatus  used  for  the  reduction  of  bromo-derivatives 
of  unsaturated  acids  is  described.  W,  J.  Powell. 

Synthesis  of  compounds  similar  to  chaul- 
naoogric  acid.  II.  dl-Chaulmoogric  acid. 

G.  A.  Perkins  and  A.  0.  Cruz  (J.  Amer.  Chem.  Soc., 
1927,49,  1070 — 1077;  cf.  this  vol.,  359). — *-Bromo- 
undecoic  acid,  m.  p.  51°,  is  obtained  in  good  yields 
by  passing  hydrogen  bromide  through  a  cooled  solu¬ 
tion  of  undecenoie  acid  in  a  mixture  of  aqueous  90% 
acetic  acid  and  light  petroleum.  Treatment  of  the 
sodium  salt  with  aqueous  methyl-alcoholic  sodium 
cyanide  yields  K-eyanoundeeoie  acid,  m.  p.  57°  (cf. 
Walker  and  Lumsden,  J.C.S.,  1901,  79.  1191).  Phos¬ 
phorus  trichloride  in  toluene  converts  the  latter  into 
the  acid  chloride,  which,  when  condensed  with  ethyl 
sodioacctoaeetate  in  toluene,  followed  by  conversion 
of  the  product  into  the  sodium  derivative,  treatment 
■Kith  A2-c//dopeiitcnyl  chloride,  and  hydrolysis,  yields 
dl-X-ketocka itlmoogric  acid,  m,  p.  70°  (semicarbazone, 
m,  p.  123°;  acid  amide ,  m.  p.  108°).  Reduction 
of  the  sodium  salt  of  the  latter  with  hydrazine  and 
sodium  ethoxide  at  195 — 200°  yields  dl -chauhnoogric 
add,  m.  p.  68-5°.  This  m.  p.  is  not  depressed  by 
admixture  of  natural  d-chaulmoogric  acid,  indicating 
that  the  d -  and  l-  isomerides  form  mixed  crystals. 

F.  G.  Willson. 

[Chaulmoogra  oil.]  I.  T.  Hashimoto  (J. 
4mer.  Chem.  Soc.,  1927,  49,  1119—1120;  cf.  A., 
1925,  i,  1234). — A  reply  to  Power. 

F.  G.  Willson. 

Oxidative  decomposition  of  dextrose,  II. 
Oxidation  of  pyruvic  acid.  B.  Bleyeb  and  W. 
Bhadn  (Biochem.  Z.,  1927,  183,  310 — 314). — Pyruvic 
acid  in  alkaline  solution  is  quantitatively  oxidised  by 
chloroamine  to  acetic  and  carbonic  acids,  two  equiv¬ 
alents  of  oxygen  being  used.  This  supports  the  view 
that  oxidation  of  dextrose  by  chloroamine  which 
gives  similar  products,  proceeds  by  way  of  pyruvic 
acid  (cf.  this  vol.  341).  P.  W.  Cluttebbuck. 

Lactones  with  large  rings — the  carriers  of 
vegetable  musk  aroma.  M.  Kerschbaum  (Ber., 
1927,  60,  [B],  902— 909;  cf.  A.,  1913,  i,  739).— Lact¬ 
ones  with  many-membered  rings  are  responsible 
»or  the  musk  aroma  of  vegetable  oils,  whereas  cyclic 
ketones  with  large  rings  function  similarly  in  animal 
products  (cf.  Ruzicka,  A.,  1926,  614,  615).  .Musk 
iernel  oil  is  treated  with  ice-cold  sodium  hydroxide 
o  Temove  free  fatty  acids  and  the  neutral  oil  is 
0  r°lysed.  The  higher  fatty  acids  are  liberated 
torn  the  solution  by  carbon  dioxide,  whereby  a 
mixture  of  much  palmitic  and  little  ambrettolic 


acid  is  derived,  from  which  the  latter  aeid  is  isolated 

by  crystallisation  from  light  petroleum  followed  by 
crystallisation  of  the  barium  salt  from  water.  .4  m- 
brettolic  acid  (o-hydroxy-^-hexadeemoic  acid),  m.  p. 
about  25°  (barium  salt),  passes  when  preserved  into 

the  odoriferous  lactone  and  the  non-odoriferous  lactide. 
It  is  converted  by  water,  acetic  and  hydrochloric 
acids  into  a  mixture  of  lactone  and  dihydroxyhexa- 
decoic  acid,  in.  p.  83 — 84°,  Treatment  with  ozone 
followed  by  decomposition  of  the  ozonide  converts 
ambrettolic  acid  into  a  mixture  of  the  semialdehyde 
of  pimclic  acid  (oxime,  m.  p.  Ill — 112°,  converted 
by  treatment  with  acetic  anhydride  and  subsequent 
hydrolysis  into  pimelic  aeid)  and  a  volatile  hydroxy- 
aldehyde,  C9Hlg02,  m.  p.  53 — 56°  (semicarbazone, 
m.  p.  93 — 94°;  oxime,  m.  p.  100 — 101°),  oxidised  to 
a  hydroxy-acid,  C0HlgO3,  m.  p.  49 — 50°,  and  further 
to  a  mixture  of  azelaic  acid  and  the  semialdehyde  of 
azelaic  acid  ( semicarbazone ,  m.  p.  162 — 163°).  Re¬ 
duction  of  ambrettolic  acid  in  presence  of  spongy 
platinum  affords  dihydroambrettolic  (o-hydroxyhexa- 
decoic)  acid,  m.  p.  92 — 93°  (acetate,  m.  p.  62—63°), 
identical  with  the  juniperic  acid  of  Bougault  and 
Bourdicr  (A.,  1909,  i,  82).  Oxidation  of  the 
dehydro-acid  affords  tetradecanedicarboxylic  acid, 

p.  124".  A****,  §JW>0.  V  P- 

185 — 190°/16  mm.,  is  isolated  from  neutral  musk 
kernel  oil  by  distillation  under  reduced  pressure, 
whereby  a  mixture  of  fatty  esters,  farnesol  and  its 
acetate,  and  ambrettolide  is  derived.  Cautious 
treatment  of  the  mixture  with  alcoholic  sodium 
hydroxide  yields  mainly  farnesol  and  ambrettolide, 
from  which  the  former  substance  is  removed  by 
phtlialic  anhydride.  Catalytic  reduction  of  ambrett¬ 
olide  gives  dih ydroambrettolide,  b.  p.  175 — 180°/13 
mm.,  which  also  has  a  very  pronounced  odour  of 
musk.  £-Hydroxypentadecoic  acid  is  obtained 
from  angelica  oil  by  the  method  of  Ciamician  and 
Silber,  and  its  constitution  is  established  by  its  oxid¬ 
ation  to  tridecanedicarboxylic  acid,  m.  p.  113 — 114°. 
The  hydroxy-acid  is  transformed  into  the  correspond¬ 
ing  bromo-acid,  the  silver  salt  of  which  when  heated 
in  xylene  affords,  in  modest  amount,  a  lactone  with 
a  strong  odour  of  musk.  II.  Wren. 


Cork.  I.  F.  Zetzsche  and  G.  Rosenthal 
(Helv.  Chem.  Acta,  1927,  10,  346— 374).— Hydrolysis 
of  cork  with  alkali  to  remove  fatty  acids  involves  the 
simultaneous  decomposition  of  the  suberin,  the 
essential  constituent  of  cork,  which  is  avoided  by 
the  use  of  hydrogen  peroxide.  Crude  cork  was 
first  treated,  in  succession,  with  0-1%  potassium 
hydroxide  solution  at  the  ordinary  temperature  for 
1  day,  then  0-1%  hydrochloric  acid  to  remove  a 
portion  of  the  phlobaphens  (loss  of  weight  1 — 2%), 
and  then  with  a  boiling  mixture  of  alcohol  and  benzene 
(1  :  1)  for  8  hrs.  (loss  of  weight  17 — 20%).  The  resi¬ 
dual  "  pure  cork  ”  (ash  content  0-62 — 0-91%)  was 
left  for  several  weeks  in  contact  with  2-3 — 3% 
hydrogen  peroxide  in  acetic  acid  solution.  This 
removes  all  the  nitrogenous  substances.  The  resulting 
product  was  washed  with  acetic  acid,  then  with  water, 
treated  with  a  3%  solution  of  sodium  sulphite  for 
3  days  at  25 — 30°  (loss  o — 7%),  warmed  with  alcohol 


542 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


and  ether  (loss  2 — 2-5%),  and  the  residue  dried  over 
phosphoric  oxide.  The  resulting  product,  “  oxidised 
cork  ”  (ash  content  1-26 — 1-30%),  is  a  voluminous, 
slightly  yellow  substance  which  possesses  the  char¬ 
acteristic  elasticity  and  insolubility  of  tho  original 
cork,  and  is  completely  free  from  nitrogen.  Hydrolysis 
of  this  oxidised  cork  with  boiling  iV-barium  hydroxide 
solution  for  4 — 6  hrs.  yields  91-7%  of  fatty  acids  and 
8-3%  of  unhydrolysable  residue.  Similar  hydrolysis 
is  effected  by  water  alone  at  160°  or  180°.  Glycerol 
could  not  be  detected.  Treatment  with  alcoholic 
hydrogen  chloride  at  the  ordinary  temperature 
completely  esterifics  tho  fatty  acids.  Hydrolysis 
with  acids  is  very  slow  and  incomplete,  heating  with 
83%  phosphoric  acid  for  3  months  leaving  a  consider¬ 
able  portion  unattacked.  Phellonic  acid  was  isolated 
after  alkaline  hydrolysis  of  this  residue.  Heated 
with  aniline  in  a  stream  of  carbon  dioxide  at  120°, 
anilide  formation  occurs,  water  being  evolved,  the 
product  containing  15%  of  the  anilino-group ;  the 
percentage  of  nitrogen  in  the  undecomposed  portion 
decreases  with  increasing  percentage  decomposition, 
that  obtained  by  brisk  boiling  for  5  lira,  being  nitrogen- 
free.  “  Pure  cork  ”  behaves  in  a  similar  manner, 
and  both  specimens  are  readily  attacked  by  alcoholic 
or  even  aqueous  ammonia  at  the  ordinary  temperature. 
Acetylation  of  the  unhydrolysable  residue  of  oxidised 
cork  (ash  content  10%,  mainly  silica)  with  acetic 
anhydride  and  sulphuric  acid  yields  cellobiose  octa- 
acetate  corresponding  with  50—57%  of  the  ash-free 
residue,  representing  a  cellulose  content  of  3-3 — 4% 
in  oxidised  cork,  a  value  higher  than  that  obtained 
by  Zemplen  (A.,  1913,  i,  70S;  cf.  Karrer,  A., 
1923,  i,  276).  Treatment  with  acetic  anhydride 
and  zinc  chloride  converts  the  cellulose  into  its 
triacetate  (corresponding  with  3-8%  of  cellulose),  but 
at  the  same  time  acetolysis  of  tho  oxidised  suberin 
occurs.  At  55°,  considerable  acetylation  occurs, 
but  little  decomposition;  at  65 — 70°,  acetylation 
of  the  cellulose  is  almost  complete,  whilst  at  100° 
the  acetolysis  reaches  its  maximum  value.  Pure 
cork  behaves  similarly,  the  amount  of  cellulose 
isolated,  either  as  such  as  its  acetate,  or  as  cellobiose 
oeta-acetate,  being  2-2 — 2-7%,  according  to  the 
method  employed.  Both  with  pure  cork  and  its 
unhydrolysed  residue  when  the  method  of  Karrer 
and  his  collaborators  is  employed,  the  largest  portion 
of  the  celluloso  remains  insoluble  in  the  residue  and 
must  bo  determined  separately,  unless  previous 
oxidation  of  the  cork  has  been  carried  out.  Treat¬ 
ment  of  the  oxidised  cork  with  ammoniacal  copper 
oxide  solution  at  the  ordinary  temperature  for  17 
hrs.  yields  3%  of  cellulose,  but  simultaneously 
85-5%  decomposition  of  the  suberin  occurs.  Pure 
cork  and  oxidised  cork  behave  similarly  towards 
hydrolytic  and  acetylating  agents,  the  chief  difference 
being  in  the  nature  of  the  fatty  acids  isolated.  Those 
from  the  former  soften  at  35°  and  havo  iodine  value 
58,  whilst  those  from  the  latter  soften  at  60°  and  have 
iodine  value  8 — 12.  In  neither  case  was  glycerol 
or  other  hydroxyl  compound  isolated,  and  hence  tho 
conversion  of  suberin  into  oxidised  suberin  merely 
involves  the  oxidation  of  unsaturated  acids  to  satur¬ 
ated  hvdroxy-acids  without  any  fundamental  change 
in  structure.  The  bearing  of  these  results  on  the 


constitution  of  suberin  is  discussed.  Tho  authors 
consider  that  the  cellulose  acts  purely  as  a  lattice 
substance  of  the  cork  cells,  whilst  suberin  and  oxid¬ 
ised  suberin  consist  of  high  molecular  polymerides 
of,  respectively,  unsaturated  and  saturated  oxy-acids, 
mainly  hydroxy-acids.  The  hypothesis  of  Schmidt 
(A.,  1910,  i,  540)  that  they  are  present  as  anhydrides 
is  unlikely,  since  on  heating  oxidised  cork  with 
o-chlorobenzyl  alcohol  in  pyridine  at  80°  for  several 
days  the  sample  is  recovered  unchanged  and  con¬ 
tains  only  a  trace  of  halogen.  Oxidised  cork  treated 
with  syrupy  phosphoric  acid  for  1  year  was  not  then 
attacked  by  acetic  anhydride,  but  acetylated  cork  is 
completely  deacetylated  by  treatment  with  phosphoric 
acid  for  3  months,  21-8%  decomposition  occurring 
simultaneously.  J.  W.  Baker. 

Preparation  of  ethyl  hydrogen  oxalate  and 
ethoxalyl  chloride.  E.  Fo  urneatt  and  S.  Sabetay 
(Bud.  Soc.  chim.,  1927,  [iv],  41,  537— 540).— Ethyl 
oxalate  (1  mol.)  when  heated  with  oxalic  acid  (1-0— 
1-03  mols.)  at  130°  for  3  hrs.  affords  60 — 65%  of 
ethyl  hydrogen  oxalate,  from  which  ethoxalyl  chloride 
is  obtained  (yield  70%)  on  heating  with  thionyl 
chloride.  Formic  acid  and  acetic  acid  similarly 
afford  ethyl  hydrogen  oxalate  in  lower  yield;  with 
acetic  acid,  the  reaction  can  proceed  to  the  formation 
of  ethyl  acetate.  Heating  under  pressure  does  not 
afford  higher  yields.  The  failure  of  Contzen-Crowet 
(A.,  1926,  938)  to  obtain  ethyl  hydrogen  oxalate 
in  this  way  is  due  to  the  lower  temperatures  employed 
(cf.  also  Barrd,  this  vol.,  228).  R.  Brightmak. 

Vanadylmalonic  acid  and  its  salts.  W. 
Schramm  (Z.  anorg.  Chcm.,  1927,  161,  231 — 280).— 
Solutions  of  ammonium  meta vanadate  are  reduced  to 
tho  vanadyl  condition  when  heated  with  malonic  acid 
on  the  water-bath,  and  after  partial  neutralisation  with 
ammonium  carbonate  the  solution  deposits  blue  am¬ 
monium,  vanadylmalonate,  (NH4)2[V O(C3H2O4)2],4H20, 
whiehreadily  loses  water  and  is  converted  into  the  violet 
trihydrate,  which  is  converted  by  alcohol  into  the 
violet  to  rose-coloured  monohydrate ,  yielding  the  pale 
violet  anhydrous  salt  at  100—105°.  Vanadyl- 
malonates  of  the  following  organic  bases  are  obtained 
as  sparingly  soluble,  crystalline  precipitates  by 
addition  of  a  suitable  salt  of  the  base  to  a  solution  of 
the  above  ammonium  salt :  elkylenediamine  (1H20), 
propylenediamine  (1  and  0-5H2O),  guanidine  (lHa0), 
triphenylguanidine  (anhydrous),  pyridine  (2H20), 
quinoline  (2H20),  y-pyridone  (IH.,0),  piperidine 
(4H20),  caffeidine  (2H20),  cinchonine  (2-5H20),  and 
strychnine  (5  and  1H20).  Vanadylmalonates  of  the 
following  metals  have  been  prepared  in  an  analogous 
manner  :  silver  (1H20),  calcium  (5,  4,  and  0-5H..O), 
strontium  (5,  T75,  and  0-5H2O),  barium  (6,  5,  0-5,  and 
0-25H2O),  thallium  (1H20),  and  lead  (6,  2-5,  and 
T5H26).  The  alkali  metal  salts  are  much  more 
soluble,  and  can  be  prepared  by  neutralisation  of  the 
free  acid  or  by  double  decomposition  with  the  barium 
or  silver  salts;  the  following  are  described  :  lithium 
(5  and  0-5H2O),  sodium  (2, 1  -5,  and  0-75H2O),  potassium 
(4  and  0-5H2O),  rubidium  (3H20),  and  ccesium  (3H20). 
Vanadylmalonic  acid,  H2[V0(C3H204)2],aq.,  may  be 
prepared  as  bluish-violet,  deliquescent  crystals  by 
treating  a  solution  of  the  barium  salt  with  sulphuric 
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acid  and  evaporating  over  sulphuric  acid  in  a  vacuum. 
Digestion  of  the  crystals  with  alcohol  removes  1  mol. 
of  inalonic  acid  from  2  mols.  of  tho  complex,  yielding 
divanadylmalonic  acid,  H2[(V0)2(C3H204)3]aq,,  the 
ammonium  salt  of  which  "has  been  prepared  as  a 
deliquescent  heptahydrate.  Hydrogen  vanadyl- 
mahnates  of  ammonium,  potassium,  rubidium,  and 
ccesium  have  been  obtained  in  a  more  or  less  pure  form. 
Electrolytic  reduction  of  solutions  of  ammonium 
or  potassium  vanadylmalonates  yields  emerald- 
green  solutions  containing  trimalonatovanadiles,  e.g., 
K3 [V  ( C3H204 ) 3J , <i q .  Oxidation  of  barium  vanadyl- 
malonate  by  exposure  to  the  air  yields  readily  soluble 
yellow  needles  of  barium  hydrogen  vanadalomalonate, 
BaH|T02(C3H204)2]aq.  A.  R.  Powell. 

Preparation  of  ethyl  adipate  and  esters  in 
general.  R.  Locqtjin  and  E.  Elghozy  (Bull.  Soc. 
chim.,  1927,  [iv],  41,  445-  448;  cf.  Wahl,  A.,  1925,  i, 
880). — Esterification  with  ordinary  alcohol  in  toluene 
in  presence  of  hydrogen  chloride  as  catalyst  affords 
85—88%  of  the  theoretical  yield  of  ethyl  adipate,  b.  p. 
134D/177  mm.  (cf.  Rysselberge,  A.,  192G,  1238).  The 
mixture  is  heated  (1  hr.)  until  the  azeotropic  mixture 
of  alcohol-toluenc-watcr  (b.  p.  75 — 78°)  no  longer 
distils,  a  further  addition  of  alcohol  and  toluene  being 
then  made.  A  third  addition  affords  a  quantitative 
yield  of  ester.  The  latter  is  distilled  over  direct  in 
a  vacuum.  The  alcohol-toluene  mixture  can  be 
dehydrated  with  potassium  carbonate  and  used 
repeatedly.  Glutaric,  succinic,  decoic,  and  stearic 
acids,  but  not  cinnamic  acid,  are  readily  esterified  in 
the  same  way.  Adipic  acid  is  obtained  in  68%  yield 
by  oxidising  cycfohexanol  with  boiling  nitric  acid, 
i  1-33  (cf.  A.,  i908,  i,  393).  R.  Brightman. 

Pyrogenic  reactions  for  malic,  tartaric,  and 
citric  acids.  J.  A.  Sanchez  (Anal.  Asoc.  Quim. 
Argentina,  1926,  14,  356—365). — Malic  acid  on  being 
heated  cautiously  in  a  test-tube  yields  a  white 
microcrystalline  sublimate  of  fumaric  acid,  which 
gives,  on  dissolving  it  in  ammoniacal  water,  boiling 
to  remove  excess  of  ammonia,  and  adding  a  few  drops 
of  5%  silver  nitrate  solution,  a  dense  white  precipitate 
insoluble  in  the  cold  but  soluble  on  heating.  The 
reaction  takes  place  equally  in  presence  of  citric  and 
tartaric  acids.  Both  tartaric  and  citric  acids  on  being 
heated  yield  a  sublimate  of  pyruvic  acid,  which  can 
be  recognised  by  dissolving  in  water,  adding  a  few 
drops  of  30%  sodium  hydroxide  solution,  and  then 
o-nitrobenzaldehyde,  when  indigotin  is  formed  on 
warming.  Citric  acid  may  be  distinguished  from 
tartaric  ncid  by  the  fact  that  the  sublimate  from  its 
pyrogenic  decomposition  yields  a  precipitate  with 
silver  nitrate  in  the  same  w*ay  as  the  sublimate 
from  malic  acid,  from  which,  however,  it  may  be 
distinguished  by  not  being  microcrystalline.  Citric 
acid  may  be  demonstrated  in  a  mixture  of  the  three 
acids  by  heating  the  solution  with  a  few  drops  of  2% 
potassium  permanganate  solution,  acidifying  if 
necessary  with  acetie  acid,  adding  Imbert’s  reagent, 
consisting  of  equal  volumes  of  10%  sodium  nitro- 
prusside  solution  and  glacial  acetic  acid,  and  then 
pouring  aqueous  ammonia  down  tho  side  of  the 
inclined  test-tube,  when  a  violet  ring  is  produced 
which  changes  subsequently  to  green.  Malic  and 


tartaric  acids  also  give  the  violet  ring,  but  the  colour 
changes  to  yellow  instead  of  green.  The  pyrogenic 
reactions  described  are  not  shown  by  salts.  These 
should  be  decomposed  by  addition  of  a  mineral  acid. 

G.  W.  Robinson. 

Polariscopy  of  molybdatomalates.  L.  W. 
Andrews  (Proc.  Iowa  Acad.  Sci.,  1925,  32,  267 — 298). 
— The  optically  active  complex  in  mixtures  of  malic 
acid  and  molybdates  is  a  monobasic  acid  containing  a 
six-membered  ring.  The  positive  rotation  acquired 
by  a  mixture  of  a  malate  and  an  alkali  molybdate  on 
acidification  is  maximal  when  acetic  acid  is  used ;  the 
effect  is  a  specific  character  of  the  acid  employed,  and 
is  not  in  the  order  of  the  relativo  “  avidities,”  When 
the  mixture  is  strongly  acid,  the  effect  is  a  nearly  linear 
function  of  the  malic  acid  concentration.  Tho  reaction 
can  be  applied  to  the  determination  of  malic  acid. 
The  reaction  between  a  malate  and  a  molybdate  is  not 
instantaneous,  but  the  rotation  attains  a  constant 
value  in  about  1  day.  Citrates  enhance  the  rotation 
of  molybdatomalic  complexes  in  presence  of  free  acid ; 
this  fact  can  be  applied  to  the  determination  of 
citrates,  either  alone  or  in  presence  of  malate. 

Chemical  Abstracts. 

Uranatomalate  complex.  L.  W.  Andrews 
(Proc.  Iowa  Acad.  Sci.,  1925,  32,  299 — 320). — The 
uranatomalate  complex,  to  which  the  enhancement 
of  the  optical  activity  of  malic  acid  by  uranyl  salts  is 
due,  probably  has  the  composition 
<0-Ud,-COa-CH,-CH-CO,M,  2  or  0-5H2O  ( barium  salt). 

I _ _ _ I _ ! 

The  optical  activity  of  a  mixture  of  solutions  of 
uranyl  acetate  and  sodium  malate  attains  a  maximum 
value  in  3 — 10  lirs. ;  at  great  dilution,  there  is  a 
diminution  of  the  specific  rotatory  power  due  to 
hydrolytic  dissociation  of  the  complex.  The  complex 
has  Af[a]  4038°  Ventzke  in  a  200-mm.  tube  at  20°. 
The  relation  between  the  rotatory  power  and  the 
concentration  of  malic  acid  is  tabulated.  The 
densities  of  uranyl  acetate  solutions  are  approximately 
expressed  by  P—179-2(d25—l)jd2S,  when  P— g.  per 
100  c.c. 

The  results  are  applied  to  the  determination  of 
malic  acid,  in  presence  and  absence  of  citric  acid,  and 
to  that  of  uranium.  Chemical  Abstracts. 

Alkali  cuprotartrates.  P,  Gahiano  (Compt. 
rend.,  1927,  184,  1059 — 1062).— From  the  maximum 
rotations  of  solutions  containing  cupric  hydroxide  and 
tartaric  acid  in  varying  proportions,  the  existence 
of  the  compound  CuT^B^O  (where  T  represents 
H,0406)  has  been  established.  Similarly,  the 
existence  of  the  compounds  CuNH4T,H20  and 
CuNaT,2H20  in  solutions  of  CuT,3H20  in  ammonia 
and  sodium  hydroxide,  respectively,  has  been  demon¬ 
strated.  They  form  violet  and  deep  blue  solutions, 
and  needle-  and  plate-shaped  crystals,  respectively. 
The  existence  of  CuNa2T  is  also  indicated.  The  three 
cuproalkaline  compounds  show  a  circular  diebroism, 
and  a  relation  appears  to  exist  between  its  magnitude 
and  that  of  the  rotatory  power.  J.  Grant. 

Oxonium  derivatives  of  carbopyrotritartaric 
acid.  I.  Treitliev  and  A.  Aisenbekg  (Ukraine 
Chem.  J.,  1926,  2,  173 — 181). — It  has  been  shown 
(ibid.,  1925, 1,  215)  that  in  carbon  disulphide  solution 
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bromine  reacts  with  dietliyl  carbopyrotritartrate  with 
the  formation  of  a  product,  m,  p.  79 — 80°;  iodine 
similarly  affords  a  compound,  ( ?)C12H1605I1,  m.  p. 
102 — 103°,  This  compound  is  not  decomposed  by 
benzene,  but  yields  iodine  and  the  original  ester  on 
treatment  with  water,  or  when  preserved  in  a 
desiccator.  Concentrated  hydrochloric  acid  yields 
ethyl  hydrogen  carbopyrotritartrate  with  the  diethyl 
ester.  Hydrobromic  acid  behaves  similarly.  Hydr- 
iodic  acid,  on  the  other  hand,  gives  a  green  compound, 
(  ?)Ci2H16Os,2HI,  m.  p.  93 — 94°,  stable  in  air  and  in 
a  desiccator,  but  decomposed  by  benzene.  Owing  to 
their  instability,  the  tetrahalogenated  compounds  are 
believed  to  be  oxonium  compounds. 

E.  Rothstein. 

Polymerisation.  I.  ByS-Trimethyl  f-arabono- 
lactone.  H.  D.  K.  Drew  and  W.  N.  Haworth 
(J.C.S.,  1927,  775 — 779). — Trimethyl  methylarabin- 
oside  on  hydrolysis  with  3%  hydrobromic  acid, 
followed  by  oxidation  at  65 — 70°  with  bromine,  yields 
crystalline  pyS-trimethyl  barabonolact-one,  m.  p.  45° 
after  softening,  [a]5'  +179-5°  (cf.  A.,  1925,  i,  365), 
Mg*  +183-5°,  [o++  +206-3°— >  +  17°  (after  4  hrs. 
in  water),  [a]««  (benzene)  +203-5°.  Traces  of 
hydrochloric  acid  or  acetyl  chloride  cause  polymeris¬ 
ation  of  the  lactone  to 
a  crystalline  compound 
(annexed  formula  pro¬ 
posed),  m.  p.  135 — 
138°  after  sintering  at 
130°,  mol.  wt.  1900— 
2100,  [a]MiJ  +39°  in 
benzene.  This  compound  can  be  converted  into  the 
original  lactone  by  heating  at  17o°/G-03  mm.,  or  by 
successive  treatment  with  sodium  hydroxide  solution 
and  hydrochloric  acid.  H,  Burton. 

Synthesis  of  a-ketogluconic  acid.  C.  Neuberg 
and  T,  Kitasato  (Biochcm.  Z.,  1927,  183,  485 — 488). 
— Glueosone  (20  g.)  oxidised  with  bromine  water  gives 
a-keto-d-gluconic  acid,  which  can  be  separated  as  the 
calcium  salt  (yield  IS  g.).  Aqueous  solutions  of  the 
acid  reduce  alkaline  copper  solutions.  The  free  acid 
has  [csjg  -—75-5°,  and  the  brucine  salt,  m.  p.  171“ 
(decomp.),  [ajg  —50-8°.  P.  W.  Clutterbuck. 

Preparation  of  bismuth  thiolacetamide.  W.  0. 
Harden  and  F.  Dunning  (J.  Amer.  Chem.  Soc.,  1927, 
49,  1017 — 1018). — Antimony  thiolacetamide  (cf. 
Rowntree  and  Abel,  J.  Pharmacol.,  1910,  2,  108)  can 
be  obtained  in  a  crystalline  condition  by  dissolving  the 
oily  product  (200  g.)  in  boiling  water  (1  litre),  filtering, 
and  keeping  the  filtrate  at  0°  over-night.  It  has 
m.  p.  139°.  Bismuth  thiolacetamide,  Bi(SCH2-CO*NH2)3, 
rti,  p.  144-5°,  is  obtained  by  treating  moist  ethyl 
thiolacetate  with  bismuth  oxide  by  the  method 
of  Rouiller  (A.,  1919,  i,  310),  followed  by  treatment 
with  ammonia,  the  dark  red,  viscous  product  being 
finally  crystallised  from  water  at  not  above  80°. 

F.  G.  Wellson. 

Nitrosyl  chloride  and  ketones.  E.  V.  Lynn  and 
F.  A.  Lee  (J.  Amer.  Pharm.  Assoc.,  1927,  16,  309 — 
312). — The  action  of  nitrosyl  chloride  on  undiluted 
acetone  leads  to  the  formation  of  oximinoacetone  and 
phorone,  which  is  subsequently  converted  into 
phorone  mmonitrosochloride,  m.  p.  175 — 176°,  and  an 


uncrystallisable  yellow  oil,  possibly  phorone  dinitroso- 
chloride,  which  gradually  resinifies.  Rheinboldt  and 
Schmitz-Dumont  (A.,  1925,  i,  1131)  record  the  form¬ 
ation  of  chloro- oximinoacetone,  which  is  not  produced 
unless  the  acetone  is  diluted  with  carbon  tetrachloride 
before  treatment  with  nitrosyl  chloride.  Methyl 
ethyl  ketone  and  di-w-propyl  ketone  yield  oximino- 
derivatives  only.  The  production  of  benzoic  acid 
from  acetophenone  by  oxidation  with  nitrosyl 
chloride  (cf.  Rheinboldt  and  Schmitz  Dumont,  loc, 
cit.)  is  not  confirmed.  W.  J.  Powell. 

Action  of  hypochlorous  acid  on  aB-unsaturated 
ketones  and  the  corresponding  tertiary  alcohols. 
J.  Pastureau  and  J.  Bader  (Rocz.  Chem.,  1927.  7, 
87— 109).— See  A.,  1926,  382,  1227.  In  the  first 
abstract  quoted,  y-chloro-fi-keto-8-methylheptan-S-ol 
should  be  y-chloro-$-keto-£-methylheptan-'8-ol. 

Preparation  of  dimethylglyoxime  by  the  action 
of  nitrous  and  sulphurous  acids  on  ethyl  methyl- 
acetoacetate.  V.  Rekschinski  (Trans.  Inst.  Pure 
Chem,  Reagents,  Moscow,  1927,  51 — 57). — After 
giving  a  summary  of  the  literature  dealing  with  the 
preparation  of  dimethylglyoxime,  the  author  shows 
that  this  preparation  may  be  reduced  to  three  simple 
operations  :  the  dissolution  of  ethyl  methylaceto- 
acetate  in  sodium  hydroxide  solution,  mixing  of  the 
liquid  with  sodium  nitrite  solution,  and  the  passage  of 
sulphur  dioxide  through  the  mixture.  Experiment 
confirms  the  preparation  of  dimethylglyoxime  in  this 
way,  the  process  consisting  of  a  number  of  successive 
reactions,  expressible  by  the  equations 
CHMeAc-C02EH-2Xa0H=GNTaMeAc-C02Na+ 

EtOH +H20‘;  CNaMe  Ac-C02Na+S02+ HaO = 
CHMeAc-CO,H+Xft2SC>, ;  2NaN02+S02+H20= 

2HN02+NaIS03:  CHMeAc-C02H+HN02= 

CMe AciN OH + CO- + H20  ;  Na2S03+S02+H„0= 

2NaHSO, ;  NaAT)2+XaHS0,+S0,=0H-N(NaS03)2; 
OH-N(NaS  0,)„+2H„0= NH20H,H2S04 +Na2S04 ; 
CMeAc:NOH+XH2OH=NOH:CMe-CMe:NOH+H20. 

Dimethylglyoxime  may  be  obtained  also  by  nitros- 
ation  of  methyl  ethyl  ketone,  separation  of  the  nitroso- 
ketone  from  the  amyl  alcohol,  and  treatment  with 
sulphur  dioxide  in  presence  of  sodium  nitrite. 

T.  H.  Pore. 

Arabinal.  M.  Gehrke  and  F.  X.  Aichner  (Bei\, 
1927,  60,  [if],  918 — 922). — Arabinose  is  converted  by 
the  action  of  acetic  anhydride  and  sodium  acetate 
into  ?(+)-arabinose  tetra-aectate,  m.  p.  96 — 97°, 
[a]g  +42-7°  in  chloroform,  which  is  transformed  by 
hydrogen  bromide  in  glacial  acetic  acid  into  /(+)■ 
acetobromoarabinose,  in.  p.  139°  (decomp.),  [a]u 
+283-6°  in  chloroform  ;  d{—)-acctobromoarabinose  has 
[a]“  —283-4°  in  chloroform.  Treatment  of  the  latter 
compounds  with  zinc  dust  and  acetic  acid  affords 
d(+)-  and  \{—)-diacdylarabinal,  b.  p.  78 — 82°/0-3 — 0-4 
mm.,  [a];)  +266-2°  and  [«]S  -266-7°  in  chloroform 
(unstable  dibromide),  which  are  hydrolysed  by  barium 
hydroxide  to  d(  +  )-  and  \{-)-arabinal  (I),  b.  p.  73 — 
75°/0-l — 0-3  mm.,  m.  p.  51—52°,  [«]g  +100-5°  and 
[a]f?  — 100-9°  in  water.  Oxidation  of  d(+)-arabuial 
with  perbenzoie  acid  gives  a  product  yielding  a  plienyl- 
benzylhydrazone  identical  with  that  obtained  from 
d{— )-ribose,  whilst  ribonolactone  is  derived  from 
l{ — ) -arabinal.  Diaeetylarabinal  is  catalytically 


lC0-(CH-0Me)3-CH2-0]9 
O  CO 

V'Hj  (<JH-OMe)s 

(V'H-0Me)3  X'H2 

CO - 0 - X 
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hydrogenated  in  presence  of  palladium  to  diacetyl- 
dihydroarabinal,  b.  p.  122 — 123°/3  mm.,  [a]'g  +43-1° 

| - C-H  OEt 

i  V'H  h-9 — j 

CHj-OH  H-y - 1 

CH2-OAc 


in  chloroform,  and  is  converted  by  successive  treat¬ 
ment  with  boiling  water  and  ammonium  chloride, 
ethyl  orthoformate,  and  anhydrous  alcohol  into  the 
cyclic  semiacetal  of  monoacetyl-ib-arabinal  (II),  b.  p. 
77 - — 79°/l  mm.,  [#]g  —146-8°  in  benzene.  Arabino- 
deose,  obtained  by  the  action  of  dilute  acids  on 
arabinal,  could  not  be  obtained  homogeneous;  it  is 
oxidised  by  bromine  to  the  corresponding  acid 
isolated  as  the  barium  salt,  G10HlsOj0Ba.  During  the 
distillation  of  diacetylarabinal,  a  second  fraction,  b.  p. 
117 — 119°/0-3 — 0-5  mm.,  [a]fj  4-26-1°  in  chloroform, 
is  obtained,  apparently  an  arabinosc  triacetate,  since  it 
is  further  acetylated  to  the  tetra-acetate.  In  the 
preparation  of  acetobromoarabinose,  a  compound, 
C22H30014Br,  m.  p.  104—105°,  [*]“  +207-6°  in 
chloroform,  is  obtained  in  varying  amount. 

1(+)-  and  d(— )-Arabinose  tetrabenzoate,  m.  p.  153°, 
[a]„  +300-8°,  and  [a]D  —301-1°,  are  incidentally 
described.  H.  Wren. 


Reducing  power  of  sugars.  P.  N.  van  Eck 
(Pharm.  Weekblad,  1927,  64,  400 — 406). — -Salts  of 
gold,  platinum,  rhodium,  iridium,  copper  (even  as 
chromate),  mercury  (in  the  mercuric  state),  silver, 
tungsten,  and  iron  (ferric)  are  all  reduced  by  dextrose 
in  presence  of  sodium  pyrophosphate;  palladium, 
thallium,  nickel,  cobalt,  bismuth,  lead,  manganese, 
zinc,  and.  cadmium  salts  are  not  reduced  under  these 
conditions.  Chromates  are  reduced  to  chromic  salts. 
Ferric  salts  dissolved  in  excess  of  the  pyrophosphate, 
and  boiled  with  an  aldehydic  or  a  ketonic  hexose  give 
a  black  solu  tion ,  probably  of  colloidal  i  ron .  G  old  salts 
in  presence  of  pyrophosphate  are  reduced  by  Isevulose 
in  the  cold,  by  dextrose  on  boiling ;  the  two  sugars 
may  be  distinguished  by  this  means  in  urine.  A 
colorimetric  determination  of  dextrose  by  reduction 
of  potassium  chromate  in  presence  of  sodium  pyro¬ 
phosphate  is  described,  and  the  reducing  effects  of 
dextrose,  laevulose,  sucrose,  lactose,  maltose,  and 
arabinose  are  tabulated.  S.  I.  Levy. 

Oxidation  of  dextrose  at  the  ordinary  tem¬ 
perature  by  oxides  of  manganese.  C.  D.  Incer- 

soll, — See  this  vol.,  528. 

Degradation  of  reducing  bioses.  V.  Con¬ 
stitution  of  melibiose  and  rafiinose.  G.  Zemelen 
(Ber.,  1927,  60,  [13],  923 — 930). — Melibiose,  obtained 
by  fermentation  of  raffinose  by  top  yeast,  is  converted 
into  the  corresponding  oxime,  in.  p.  about  186° 
(decomp.)  after  darkening  at  184°,  [a]1,]  +95°  in  water, 
which  is  transformed  by  acetic  anhydride  and  sodium 
acetate  into  a  mixture  containing  about  63%  of 
octa-aeetylmelobiononitrile,  which  could  not  be 
further  purified  economically.  Degradation  of  the 
crude  product  by  sodium  methoxide  gives  melibiose- 
■oxime  and  melibiononitrile,  corresponding  with  37% 


and  16%  of  the  octa-acetyl  derivative,  and  d-galacto- 
d-arabinose,  corresponding  with  40%.  Attempts  to 
isolate  the  latter  product  were  unsuccessful.  If  the 
reaction  mixture  is  treated  with  phenylhydrazine, 
melibioseoxime  is  removed  as  raelibiosephenyj- 
osazone,  and  the  product  contains  d-galacto-d- 
arabinose  as  the  phenylhydrazone ;  treatment  of  the 
latter  compound  with  benzaldehyde  followed  by 
hydrolysis  gives  a  strongly  Isevorotatory  mixture  of 
d-arabinose  and  d-galactose.  After  hydrolysis  of  the 
biose,  approximately  the  same  amount  of  arabinose 
is  obtained  as  the  diphenylhydrazone  as  is  derived 
when  hydrolysis  precedes  removal  of  melibiosazone. 
It  therefore  appears  that  d -gal a eto - d- a ra b in ose  is 
unable  to  yield  an  osazone,  and  hence  has  the  con¬ 
stitution  (I)  and  melibiose  the  formula  (II)  (R  — 
galactose  residue). 


(I.) 


GH-OH 

R-C-H 

H-y-OH 

H’V - * 

CH..-OH 


I 


y’H-OH 
H-y-OH 
R-y-H 
H-y-OH 
H-y 


A 


(ii.) 


GHvOH 

For  raffinose,  the  structure  (III)  is  deduced. 
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H.  Wren. 

Aucubin.  M.  Bergmann  and  G.  Michalis  (Ber., 
1927,  60,  [J3],  935 — 942 ;  cf.  Bourquelot  and  Herissey, 
A.,  1904,  i,  606). — The  glucoside,  aucubin,  obtained 
from  the  seeds  of  Plantago  lanceolata  by  a  modification 
of  the  process  of  Bourdier  (A.,  1907,  i,  864),  has  in.  p. 
181°  (corr.),  (hydrated)  [a]]i  —171-4°  (anhydrous), 
[«M  —179-1°  in  aqueous  solution.  Analyses  of  the 
glucoside  and  its  derivatives  indicate  the  composition 
C15H22Os,H20  for  the  glucoside,  but  determinations 
of  mol.  wt.  in  various  solvents  indicate  a  tendency  to 
dissociation  into  smaller  fragments,  so  that  the 
formula  must  at  present  be  regarded  merely  as  a 
record  of  atomic  proportions.  In  aqueous  solution, 
aucubin  absorbs  almost  exactly  2  mols.  of  bromine 
and  evolves  2  mols.  of  hydrogen  bromide.  With 
acetic  anhydride  and  pyridine,  anhydrous  aucubin 
affords  the  acetyl  derivative,  C13H,Pl09Ac6,  m.  p.  128° 
(corr.),  [a]]f  —154-9°  in  s-tetrachloroethane,  which 
is  converted  by  bromine  in  methyl-alcoholic  solution 
into  a  mixture  of  monobromoaucubin  hexa-aceta-te  A 
and  B,  m.  p.  181-5°,  [a]20  —64-4°  in  s-tetrachloro¬ 
ethane,  and  m.  p.  127°,  [a]®  —122-7°  in  s-tetrachloro- 
ethane,  respectively;  in  chloroform  solution,  aucubin 
hexa-acetate  dibromide,  decomp.  111°,  is  obtained. 

H.  Wren. 


HemieelLulose.  E.  Heuser  (Papierfabr.,  1927, 
25,  238 — 243). — Polemical.  On  treating  an  alkaline 
solution  of  hemieellulose  with  cupric  sulphate,  a 
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complex  copper-alkali-cellulose  compound  is  precipit¬ 
ated  which  rapidly  absorbs  carbon  dioxide,  forming  a 
depolymcrised  cellulose  derivative, 
(C6H10O6)2,Cu(OH)2,Na2CO3.  Xylan  and  mannan 
under  the  same  conditions  form  complex  compounds 
of  similar  composition,  W.  J.  Poweel. 

Thermal  fission  of  pine  lignin.  I.  Silver 
distillation  of  technical  Willstatter  lignin.  W. 
Fuchs  (Ber.,  1927,  60,  [JB],  957— 962).— Dry  distill¬ 
ation  of  a  mixture  of  technical  Willstatter  lignin  and 
silver  powder  at  280 — 300°  gives  about  10%  of 
distillate  consisting  of  an  aqueous  and  a  tarry  layer. 
The  former  contains  pyrocatechol,  a  little  guaiacol 
and  organio  acid,  and  5-hydroxymethylfurfuralde- 
hyde.  The  last-named  substance  readily  condenses 
with  pyrocatechol  and  its  derivatives  in  faintly  alkaline 
solution,  giving  dark  compounds  resembling  furfur- 
aldehyde,  phloroglucide,  and  humio  acids.  The  tar 
also  contains  hydroxymethylfurfuraldehydo  in  small 
amount.  When  subjected  to  steam  distillation  from 
weakly  alkaline  solution,  it  gives  a  compound, 
C15Hu02,  m.  p.  63 — 64°.  Distillation  from  acid 
solution  yields  phenols,  mainly  eugenol  with  a  little 
guaiacol.  If  the  residue  from  the  steam  distillation 
is  treated  with  acetic  anhydride,  melene,  m.  p. 

59 — 60°,  remains  undissolved.  If  the  solution  of 
substances  in  acetic  anhydride  is  decomposed  by 
water  and  the  dark  product  is  dissolved  in  alkali 
hydroxide,  practically  the  whole  of  tho  organic 
matter  can  bo  bcnzoylatcd  by  the  Schotten-Baumann 
method.  Confirmation  is  thus  afforded  to  the  view 
that  the  eugenol  complex  and  an  unsaturated  hexose 
residue  constitute  part  of  the  lignin  molecule. 

H.  Wren. 

Substitution  of  ammonia  by  ethylenediamine 
in  complexes  in  solution.  P.  Job  (Compt.  rend., 
1927,  184,  1066—1068;  cf.  A.,  1926,  791;  this  vol., 
205). — The  existence  of  the  complex  [Cu  en2]“  in  a 
stable  form  has  been  demonstrated  and  its  equilibrium 
constant  (k)  determined  from  measurements  of  the 
absorption  of  mixtures  of  copper  nitrate  and  ethylene¬ 
diamine.  Similarly,  [T1(NH3)]'  and  [H  en]’  have  been 
shown  to  exist,  and  the  values  of  k  verified  by  solubility 
measurements  in  water  and  in  ammonia  of  various 
strengths.  The  latter  complex  is  the  more  stable. 
Contrary  to  the  rule  established  for  copper,  but  not  for 
silver  complexes  (A,,  1923,  i.  902),  ethylenediamine 
replaces  ammonia  molecule  for  molecule. 

J.  Grant. 

Reaction  between  a-oxides  and  ammonia  or 
amines.  K.  Krassusky  [with  A.  Stepanoff,  K. 
Kossenko,  and  T.  Kussner]  (J.  pr.  Chem.,  1927,  [ii], 
115,  315— 334).— The  view  of  Knorr  (A„  1899,  i,  461) 
that  water  facilitates  combination  between  a-oxides 
and  bases  by  increasing  the  ionisation  of  the  latter  is 
confirmed  by  the  observation  that  the  stronger  a  base 
is  tho  more  readily  it  reacts.  The  nature  of  the  ions 
formed  and  the  mode  of  addition  to  the  a-oxide  are 
discussed.  The  intermediate  formation  of  a  glycol 
cannot  be  assumed,  since  glycols  are  found  not  to 
react  with  bases  under  these  conditions. 

When  dry  mixtures  of  the  following  amines  and 
a-oxides  are  heated  together,  only  small  amounts  of 
amino- alcohols  are  formed  even  on  prolonged  treat¬ 


ment,  but  in  approximately  33%  aqueous  solution  the 
reaction  proceeds  readily  in  a  sealed  tube  at  100°.  In 
this  way,  isobutylene  oxide  (1  mol.)  and  diethylamine 
(2  mols.)  yield  $-diethylaminomethylpropan-$-ol  (80%), 
b.  p.  104 — 165°,  df  0-8441  ( chloroplatinate ;  picrate, 
m.  p.  99 — 100°).  This  may  also  he  prepared  from 
isobutylene  chlorohydrin  and  diethylamine.  Piper¬ 
idine  gives  with  trimethylethylene  oxide  (3 -piperidino- 
y-methylbutan-y-ol  (70%),  b.  p.  219-5- — 220-5°/756 
mm.,  df  0-9200  (hydrochloride,  m.  p.  187 — 189°; 
chloroaurate,  m.  p.  73 — 74°;  picrate,  m.  p.  122 — 
123-5°) ;  with  isobutylene  oxide,  fi-piperidinomethyl- 
propan-^-ol  (80%),  b.  p.  202 — 202-5°/753  mm.,  df 
0-9114  (hydrochloride,  m,  p.  191 — 192°;  chloroaurate, 
m.  p.  118 — 119°;  picrate,  m.  p.  111-5°),  and  with  iso- 
safrolo  oxide,  a-3  :  <i-methylenedioxyphenyl-$-piper- 
idin.opropan-v.-ol,  m.  p.  76°  (hydrochloride,  m.  p.  219 — ■ 
220°;  chloroplatinate  {-f-2H20,  one  of  which  is  given 
oil  at  100°),  in.  p.  157 — 160°  (decomp.) ;  picrate,  m.  p. 
158—159°].  H.  E.  F.  Notion. 

Organic  catalysts.  I.  Isatin  and  its  deriv¬ 
atives  as  catalysts  for  the  dehydrogenation  of 
amino-acids.  W.  Langenbeck  (Ber.,  1927,  60, 
[E],  930 — 934). — The  decomposition  of  di-alanine, 
Z-asparagine,  or  glutamic  acid  into  aldehyde,  carbon 
dioxide,  and  ammonia  in  50%  acetic  acid  solution  in 
an  atmosphere  of  carbon  dioxide  in  presence  of  isatin 
is  accompanied  by  the  separation  of  isatide.  Since 
the  isatide  is  readily  converted  into  isatin  by  air, 
the  oxidation  of  several  molecules  of  the  amino-acid 
by  1  mol.  of  isatin  with  access  of  oxygen  is  simply 
explained.  Similar  results  are  obtained  with 
iV-methylisatin  and  potassium  isatin-5-sulphonate, 
the  latter  substance  being  particularly  useful,  since 
it  permits  operations  in  aqueous  solution.  Dehydro¬ 
genation  can  be  effected  in  absence  of  air  if  methylene- 
blue  is  used  as  hydrogen  acceptor,  since  isatide  is 
able  to  convert  the  dye  into  its  leuco-derivative  with 
regeneration  of  isatin.  H.  When. 

Separation  of  arginine  and  histidine.  H. 
Separation  of  silver  compounds  at  pa  7-0.  H,  B. 
Vickery  and  C.  S.  Leavenworth  (J.  Biol.  Chem., 
1927,  72,  403 — 413). — If  a  solution  containing  a 
mixture  of  histidine  and  arginine,  together  with  excess 
of  a  soluble  silver  salt,  be  brought  to  pB  7-0,  the  silver 
compound  of  histidine  is  completely  precipitated; 
adjustment  of  the  filtrate  to  ps  10 — 11  by  addition 
of  barium  hydroxide  causes  quantitative  precipitation 
of  the  silver  compound  of  arginine ;  complete  satur¬ 
ation  of  the  solution  with  barium  hydroxide  at  this 
stage  is  undesirable.  The  silver  salts  can  be  deconi- 
posed  with  hydrochloric  acid  and  the  amino-acids 
recovered  as  dinitronaphtholsulphonates. 

C.  R.  Harinoton. 

Basic  choline  derivatives.  S.  Franker  and 
K.  NussBATOr  (Biochem.  Z,,  1927,  182,  424 — 433). 
— Choline  dichloride,  prepared  by  keeping  trimethyl* 
amine  and  diehloroethane  in  alcoholic  solution 
[i chloroplatinate ,  m.  p.  250 — 260°  (deeomp.)],  is  con¬ 
verted  by  ammonia  into  a-  am  ino-[i-chloro  t  rim  ethyl  ■ 
aminoethane  (chloroplatinate),  by  methylamino  into 
v-methylainino-S-cMorotrimetkiflaminoeihane  (compound 
with  cadmium  chloride,  m.  p.  80°,  deeomp.  200°; 
chloroplatinate,  m.  p.  80°,  deeomp.  225°),  by  trimethyl- 
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amine  into  ap -dichloroirimethylaminoethane  ( compound 
with  cadmium  chloride;  cJilorophitmate,  m.  p.  80°, 
decomp,  220°;  chloroaurate,  m.  p.  165°). 

P.  W.  Clutterbuok. 

Amino-derivatives  of  the  sugars.  II.  [Adden¬ 
dum.]  H.  von  Euler  and  E.  Brunius  (Ber.,  1927, 
60,  [J3],  992 — 997,  997—999;  cf.  A.,  1926,  714).— 
The  eryoscopic  method  indicates  the  occurrence  of  a 
condensation  between  serum-albumin  and  laevulose, 
the  extent  of  which  is  much  smaller  than  that  indic¬ 
ated  by  Pringsheim  and  Winter  (Ber.,  1927,  60,  278). 
Witte’s  peptone  behaves  similarly  to  glycine  in  that 
it  causes  an  immediate  but  slight  diminution  in  the 
total  number  of  molecules  when  mixed  with  laevulose, 
whereas  with  dextrose  a  gradual  effect  is  observed 
which  increases  with  increasing  alkalinity  between 

7-08  and  7-90.  Combination  does  not  appear  to 
occur  between  dextrose  and  blood-serum.  In  all 
cases,  the  eryoscopic  method  indicates  less  complete 
condensation  than  the  reduction  method. 

[Addendum.] — Pringsheim  and  Winter’s  results 
with  regard  to  the  condensation  of  Witte’s  peptone 
with  dextrose,  as  judged  by  Bertrand’s  method,  are 
confirmed,  but  polarimetric  observation  of  solutions 
of  the  components  singly  and  after  admixture  does 
not  give  any  indication  of  chemical  union  between 
them.  Egg-albumin  appears  to  condense  with 
dextrose  according  to  the  reduction  method,  but  the 
polarimetric  method  is  not  applicable,  since  sufficiently 
definite  readings  cannot  be  obtained.  H.  Wren. 

Condensation  between  sugars  and  proteins. 
S.  P.  L.  Sorensen  and  L.  Lorber  (Ber.,  1927,  60, 
[B],  999 — 1006). — Bertrand’s  method  is  not  suitable 
for  the  detection  of  combination  between  sugars  and 
proteins,  since  it  is  not  established  that  free  sugar 
in  presence  of  proteins  can  bo  determined  quantit¬ 
atively  by  oxidation  with  Eehling’s  solution.  The 
constancy  of  relationship  between  protein  and  sugar 
observed  by  Pringsheim  and  Winter  (ibid.,  278)  could 
not  be  confirmed,  since  with  casein  and  dextrose  the 
proportion  of  “  combined  sugar  ”  per  gram  of  protein 
is  found  to  increase  with  increase  in  amount  of  the 
sugar.  Maltose  and  lactose  do  not  appear  to  requiro 
the  lapse  of  time  before  maximal  concentration  is 
attained.  The  use  of  ammonium  sulphate  for  the 
removal  of  proteins  is  unsatisfactory;  the  presence 
of  small  amounts  of  ammonium  sulphate  does  not 
influence  the  reduction  of  Fehling’s  solution,  but 
reduction  is  inhibited  if  the  amount  of  the  salt  is 
equivalent  to  that  of  the  alkali  hydroxide  in  the 
solution.  Egg-albumin  can  be  removed  quantit¬ 
atively  by  coagulation  at  the  optimal  hydrogen-ion 
concentration  or  by  saturation  of  the  solution  with 
potassium  or  sodium  sulphate,  whilst  casein  can  be 
eliminated  by  means  of  zinc  sulphate  or  sodium 
potassium  sulphate  with  or  without  addition  of  acid ; 
m  the  filtrates  from  such  solutions,  the  whole  of  the 
sugar  is  found  analytically. 

Attempts  to  obtain  evidence  concerning  the  con¬ 
densation  between  sugars  and  proteins  by  polari- 
no.etrm  methods  have  not  yielded  definite  results. 
Experiments  on  the  diffusion  of  solutions  of  egg 
albumin  and  dextrose  separated  by  a  collodion  mem¬ 
brane  indicate  a  slight  condensation.  H.  Wren. 


Diaminododecanedicarboxylic  acid  from 
caseinogen.  S.  Frankel  and  M.  Friedmann  (Bio- 
chem.  Z.,  1927,  182,  434 — 441). — From  the  filtered 
solution  obtained  by  prolonged  digestion  of  caseinogen 
with  pancreatin  was  obtained  an  acid,  012H2505N2, 
m.  p.  255-4  ,  containing  two  amino-  and  two  carboxyl 
groups  which  corresponded  with  the  diaminotri- 
hydroxydodecoic  acid  of  Fischer  and  Abderhalden 
(A.,  1904,  i,  1066),  but  not  with  Skraup’s  easeic  acid, 
C12H,e05N2  (A.,  1904,  i,  539,  955).  This  acid,  whilst 
not  decreasing  in  weight  by  heating  at  120°,  lost 
1  mol.  of  water  by  heating  above  this  temper¬ 
ature,  yielding  the  pure  diaminodicarboxylic  acid, 
C12H2*04N2,  m.  p.  261-5°,  which  sublimes  unchanged 
and  gives  a  diester  hydrochloride,  m.  p.  120-5°,  which 
readily  yields  the  diester,  m.  p.  210°.  The  diamino- 
trihydroxydodecoic  acid  of  Fischer  and  Abderhalden 
is  therefore  C10H18(NH2)2(CO2H)2,H2O. 

P.  W.  "Clutterbuok. 

Imide  chlorides  and  imide  bromides  of  aliph¬ 
atic  acids.  II.  J.  von  Braun,  F.  Jostes,  and 
W.  Munch  (Annalen,  1927,  453,  113— 147).— The 
halogenation  of  imide  chlorides  and  bromides  (cf.  this 
vol.,  231)  is  greatly  simplified  by  using  phosphorus 
pentachloride  or  pentabromide  in  place  of  free  halogen. 
By  this  method,  a  halogcnated  imide  halide  can  be 
obtained  from  an  acid  amide  in  one  operation  and  the 
risk  of  halogenating  aromatic  residues  in  the  compound 
is  diminished.  Amides  of  the  type  CR3-CO-A'HR' 
(R  =  hydrocarbon  residue  or  halogen)  are  converted 
into  imide  halides  when  warmed  with  these  reagents, 
but  are  not  further  attacked,  whilst  amides 
CHRyCO-NHR',  CH.R-CO-NHR’,  and  CH3-CO-NHR' 
react  with  2,  3,  and  4  mols.  of  phosphorus  penta- 
halogenide,  respectively,  with  introduction  of  1,  2, 
and  3  atoms  of  halogen  in  the  a-position.  Partial 
halogenation  of  the  two  last-named  types,  using  smaller 
quantities  of  reagent,  affords  a  single  product  only 
when  R'  is  an  aryl  or  aralkyl  group;  for  instance, 
chloroacetethylamide  and  2  mols.  of  phosphorus 
pentachloride  give,  after  decomposition  of  the  product 
with  water,  a  mixture  of  mono-,  di-,  and  tri-chloro- 
acetethylamides,  whilst  chloroacetanilide  is  quantit¬ 
atively  converted  by  similar  treatment  into  dichloro- 
acetanilide.  Hydrolysis  of  the  new  amides  by  means 
of  concentrated  halogen  acids  proceeds  smoothly 
except  in  the  case  of  those  of  the  type 
CHClBr-CO-NHR',  when  substitution  can  be  avoided 
only  by  using  an  equimolecular  mixture  of  hydro- 
bromic  and  hydrochloric  acids.  a-Bromopropion- 
ethylamide  and  phosphorus  pentachloride  give 
aa.-chlorobrmiopropionethylimide  chloride,  b.  p.  72 — 
860/15  mm.,  from  which  ua-cklorobromopropionelhyl- 
amide,  m.  p.  54°,  b.  p.  105°/16  mm.,  is  obtained.  The 
latter  is  hydrolysed  by  concentrated  hydrochloric  acid 
at  115 — 120°  to  a  mixture  containing  much  dichloro- 
propionic  acid ;  only  with  the  mixed  acids  can  pure 
ax-chlorobromopropionic  acid,  b.  p.  101°,  df's  1-694 
(| $-phenylethylimide  chloride,  b.  p.  164 — 167°/11  mm.; 
p -ph enyletkyla mide,  m.  p.  78°),  be  obtained.  Amides, 
CH2R*CC12-C0\NHR',  in  which  R  is  a  heavy  radical, 
tend  to  lose  hydrogen  chloride  on  hydrolysis  with 
formation  of  unsaturated  acids.  8  -  Phenyl  va  l  er  ethyl  - 
amide,  b.  p.  200 — 202°/12  mm.,  gives  successively 
a.x-dichloro-8-phenylvalerethylimide  chloride,  b.  p.  178°/ 
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12  mm.,  and  xx-dichloro-&-phenylvalerethylamide,  m.  p. 
53°,  b.  p.  195°/12  mm.  This  is  hydrolysed  to  a 
product,  b.  p.  155 — 160°, 1  mm.,  which  probably  con¬ 
tains  mainly  a-chloro-8-phenyl-Aa-buteiie-a-carboxylic 
acid.  Attempts  to  chlorinate  a  series  of  acid  chlorides 
with  phosphorus  pentachloride  under  various  con¬ 
ditions  showed  that  these  substances  react  much  less 
readily  than  the  imide  chlorides  and  always  yield 
mixtures  of  products.  The  new  reaction  affords  a 
rapid  and  convenient  method  of  determining  the 
number  of  hydrogen  atoms  in  the  a-position  to  a 
carboxyl  group.  The  following  compounds  were  also 
prepared  :  the  methylainide,  b.  p.  150 — 152°/16-5  mm., 
and  methylimide  chloride,  b.  p.  125 — 127D/15  mm.,  of 
campholic  acid;  fencholic  phenylimide  chloride,  b.  p. 
165°/11  mm.;  x-chloroisobutyrjdienylimide  chloride, 
b.  p.  115 — 117°/15  mm.;  hexahydrobenzethylamide, 
m.  p.  95°;  x-chlorohexahydrobcnzoic  acid,  b.  p.  138 — 
140°/13  mm.  ( acid  chloride,  b,  p.  83 — 85°/13  mm. ; 
amide,  m.  p.  110°;  ethylamide,  m.  p.  53°,  b.  p.  131 — 
132°,  13  mm.;  ethylimide  chloride,  b.  p.  96 — 105°/13 
mm.) ;  dichloroacetphenylimide  chloride,  b.  p.  127 — 
129°/14  mm. ;  trichloroacctphenylimide  chloride,  m.  p. 
35 — 37°,  b.  p.  136 — 138°/14  mm. ;  dichloroacet- 
p-tolylimide  chloride,  m.  p.  52°,  b,  p.  145°/15  mm. ; 
t ric/doroacd -p-tol ylimide  chloride,  m.  p.  64 — 65°,  b.  p. 
155 — 157°/15  mm.;  irichloroacet-p-toluidide,  m.  p. 
111°,  b.  p.  180 — 1 82713  mm.;  xx-dichloropropionic 
acid,  b.  p.  90 — 92°/14  mm.,  df 8  1-389  (acid  chloride, 
b.  p.  68 — 737'88 — 90  mm.;  amide,  m.  p.  117 — 118°; 
ethyl  ester,  b.  p.  83 — 85°/53  mm. ;  ethylamide,  m.  p. 
51 — 52* ;  ethylimide  chloride,  b.  p.  66 — 67°/17  mm.; 
anilide,  m.  p.  101°;  phenylimide  chloride,  b.  p.  128 — 
130714  mm. ;  xu-dichloro-n-butyric  acid,  b.  p.  107 — 
110714  mm.  (acid  chloride,  b.  p.  48 — 50716  mm.; 
amide,  m.  p.  51°;  ethyl  ester,  b.  p.  71°/16  mm.; 
anilide,  b.  p.  165 — 168°, 16  111m. ;  ethylimide  chloride, 
b,  p.  72 — 75D/14  mm. ;  ethylamide,  b.  p,  98 — 100°/ 
14  mm. ;  phenylimide  chloride,  b.  p.  145 — lo0°/13 
mm.);  palm iteth ylam ide,  m.  p.  72°;  ax -dichloro- 
palmitic  acid,  m.  p.  35 — 37°  (ethylamide,  m.  p.  40 — 
41°;  anilide,  m.  p.  49 — 52°);  stearethylamide,  m.  p. 
78°;  xx-dichlorostearic  acid,  m.  p.  51 — 53°  (ethyl¬ 
amide,  m.  p.  45 — 49°;  anilide,  m.  p.  54°);  y-phenyl- 
■butyretkylamide,  b.  p.  190 — 192°/13  mm.,  m.  p.  36°; 
xx-d ichloro-y-ph enylb u tyric  acid,  m.  p.  90°  (ethylamide, 
b.  p.  1S7 — 188712  mm.;  ethylimide  chloride,  b.  p. 
170 — 172716  mm.) ;  cyclohexylacetethylamide,  m.  p. 
72°,  b.  p.  1 63713  mm.;  ux-dichlorocyclohexylacetic 
acid,  solid,  b.  p.  155°/12  111111.  (ethylamide,  111.  p.  93 — 
94°;  ethylimide  chloride,  b.  p.  140 — 145°/16  mm.); 
the  benzylimide  chloride,  b.  p.  144 — 147°/15  mm., 
fi -ph e n yleth yl im ide  chloride,  b.  p.  155 — 160717  mm., 
and  3 -phe nyleth yla mide,  m,  p.  78°,  of  dichloroacetic 
acid;  the  benzylimide  chloride,  b.  p.  148 — 153711 
111m,,  benzylamide,  111.  p.  90 — 91,  (i-phen ylethylimide 
chloride,  b.  p,  160 — 170°/12  mm.,  and  $-phenylethyl- 
arnide,  m.  p.  112 — 113°,  of  trichloroacetic  acid; 
■bromoacetethylamide,  111.  p.  49°;  xx-chlorobromoacet- 
phenylimide  chloride,  b.  p.  145°/14  111m.,  and  aa-chloro- 
iromoacetavilide,  m.  p.  119 — 120°. 

H.  E.  F.  Notton. 

Interaction  between  guanidine  and  nucleic  acid. 
F.  D.  White  (Trans.  Roy.  Soc.  Canada,  1926,  III, 
20,  [v],  321 — 329). — The  inhibition  of  the  precipit¬ 


ation  of  guanidine  as  the  pierate  by  nucleic  acid  (ef. 
White  and  Cameron,  A.,  1926,  1180)  is  due  to  the 
formation  of  a  complex  pierate  containing  phosphorus, 
the  exact  nature  of  which  has  not  been  determined. 
The  method  of  Vines  (Brit.  Med.  J.,  1923,  2,  559) 
for  standardising  parathyroid  preparations  is,  there¬ 
fore,  of  no  value.  Small  amounts  of  a  compound  of 
creatine  and  nucleotides  have  been  isolated,  but  the 
amount  was  too  small  for  a  complete  analysis.  These 
last  compounds  may  have  a  bearing  on  the  combin¬ 
ation  of  creatine  in  muscle.  A.  Woemall. 

Formation  of  nitriles  by  the  diazo  reaction. 
A.  Kohczynski  and  B.  Fandrich  (Rocz.  Chem., 
1927,  7,  110— 111).— See  A.,  1926,  1037. 

Carbimides.  IV.  1:3: 5-Oxdiazines.  K.  H. 
Slotta  and  R.  Tschesche. — See  this  vol.,  578. 

Carbimides.  V.  Condensations  of  methyl- 

carbimide,  particularly  with  hydrocyanic  acid. 
K.  H.  Slotta  and  R.  Tschesche  (Ber.,  1927,  60,  [j?], 
1021 — 1025;  cf.  this  vol.,  346).— Methylcarbimide 
does  not  condense  with  hydrogen  sulphide,  phenyl- 
thiocarbimide,  acetonitrile,  nitromethane,  acetylene, 
ethylene,  or  amylene.  With  aldehydes,  aldoketens, 
carbon  suboxide,  and  cyanic  acid,  polymerisation 
occurs  so  much  more  readily  than  condensation  that 
only  their  polymerides  and  trimethyl  isocyanurate 
arc  obtained.  Dimethyl-  and  diphenyl-keten  do  not 
condense  with  methylcarbimide.  With  diazomethane, 
methyl  methylcarbamate,  b.  p.  61°/10  mm.,  is  produced, 
which  is  not  necessarily  derived  from  a  condensation 
product.  Azoimide  and  methylcarbimide  afford 
methylaminoformazide,  m.  p.  46°,  whereas,  in  presence 
of  triethylphosphine,  the  compound 

( ?)  NHMc-CO-X<^>C:NH,  decomp.  228°,  is  ob¬ 
tained.  With  anhydrous  hydrocyanic  acid  in  ethereal 
solution  in  presence  of  triethylphosphine,  methylcarb¬ 
imide  gives  methylaminoformyl cyanide,  m.  p.  80°,  which 
is  also  obtained  when  the  carbimide  is  passed  through 
a  tube  filled  with  glass  beads  heated  to  dull  redness. 
It  is  converted  by  alkali  hydroxide  into  ammonia, 
inethylamine,  and  oxalic  acid,  by  hydrogen  sulphide 
into  methylthio-oxamide,  NHMe'CO-CS-NH2,  in,  p. 
127°,  and  by  hydrogen  peroxide  into  methyloxamide, 
m.  p.  235°.  Methylcarbimide  (2  mols.)  and  hydro¬ 
cyanic  acid  (1  mol.)  in  presence  of  triethylphosphine 
give  NN'-dimetJiylallophanyl  cyanide, 
NHMe-CO-NMe-CO-CN,  m.  p.  113—115°,  converted 
by  acids  into  dimethydparabanic  acid  and  by  sodium 
carbonate  solution  into  dimethyloxamide.  The  open- 
chain  constitution  of  the  compound  is  supported  by 
its  conversion  into  the  amidoxime, 
NHMe-CO-NMe-CO-C(NHo):NOH,  decomp.  125°. 

H.  Wren, 

Synthesis  of  bromovinylarsines.  E.  Schmidt 
(Rocz.  Chem.,  1927,  7,  136— 137).— See  this  vol.,  233. 

Mechanism  of  the  reaction  between  chromic 
chloride  or  chromous  chloride  and  magnesium 
phenyl  bromide.  Univalent  chromium.  F. 
Hein,  J.  Reschke,  and  F.  Pintos  (Bcr.,  1927,  60. 
[5],  749 — 753). — Treatment  of  the  products  formed 
by  the  action  of  magnesium  phenyl  bromide  on 
chromic  chloride  with  water  results  in  the  evolution 
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of  large  amounts  of  hydrogen  supplemented  by  further 
quantities  after  subsequent  addition  of  acid.  The 
initial  production  of  hydrogen  cannot  be  ascribed  to 
chromous  chloride,  since  it  is  also  induced  by  con¬ 
centrated  sodium  acetate  solution,  which  transforms 
bivalent  chromium  into  the  sparingly  soluble  acetate. 
The  formation  of  metallic  chromium  is  rendered 
improbable  by  the  observation  that  the  reaction 
product,  after  purification  from  excess  of  Grignard’s 
reagent  and  chromium  phenyl  compounds  by  repeated 
treatment  with  ether  or  a  concentrated  ethereal 
solution  of  diphenyl,  does  not  evolve  hydrogen  when 
treated  with  sodium  acetate,  and  yields  only  small 
amounts  of  gas  after  subsequent  addition  of  acid. 
Successive  additions  of  sodium  acetate  and  acid  to 
the  product  obtained  from  chromous  chloride  and 
magnesium  phenyl  bromide  cause  in  each  case  very 
marked  evolution  of  hydrogen.  The  primary  phase 
of  the  action  on  chromic  chloride  is  probably  3CrCL,+ 

4MgPhBr  -  CrPh4Cl+2MgBr2+2MgCl2+2CrCl2, 

followed  bv  the  change  4CrCl.,-j-4MgPhBr  — > 
CrPh101-(-3CrCl+2MgCIo+2MgBr'  the  initial  evolu¬ 
tion  of  hydrogen  being  attributed  to  the  unknown 
chromium  monochloride.  With  magnesium  phenyl 
bromide,  a  portion  of  the  liberated  hydrogen  is  utilised 
in  hydrogenating  the  aromatic  complex ;  evolution  of 
hydrogen  is  therefore  much  more  pronounced  when 
magnesium  cyc/ohexyl  bromide  is  employed. 

H.  Wren. 

Relationship  between  complex-constitution 
and  formation  of  organo-metallic  derivatives  in 
the  case  of  chromium  salts.  F.  Hein,  J. 
Reschke,  and  F.  Pintos  (Ber.,  1927,  60,  [J3],  679— 
687). — The  additive  compound  of  chromic  chloride 
and  pyridine  and  the  salt  [CrCl3(ClK)2OH2]  appear  to 
be  more  readily  converted  by  magnesium  phenyl 
bromide  into  chromium  phenyl  compounds  than  is 
chromic  chloride  itself  (cf.  A.,  1919,  i,  232 ;  1921, 
i.  826 ;  1922,  i,  76,  77).  On  the  other  hand,  the  salts 
[Cr(NH3)6]Cl3,H20  and  [Cr  en3]Cl3,3JH,0  do  not 
yield  organo-chromium  derivatives  under  similar 
conditions,  and  may  be  almost  quantitatively  re¬ 
covered.  Equal  indifference  is  shown  by  the  com¬ 
pounds  [Cr(NH3)5Cl]G2  and  [CrOl,  enJCl,  whereas  the 
substance  [CrCl2(0H2)4]Cl,2H2O  appears  to  yield  small 
amounts  of  chromium  phenyl  derivatives,  possibly 
owing  to  transformation  into  the  non-electrolyte, 
[0r(QH2)3Cl3].  Anhydrous  chromic-  bromide  reacts 
more  readily  than  chromic  chloride  with  magnesium 
phenyl  bromide,  whereas  the  compounds 
[&(NH3)8]Br,  [Cr  en3]Br3,  and  [Cr  en3]I3  are  com¬ 
pletely  passive.  It  appears,  therefore,  that  replace¬ 
ment-  of  the  halogen  atoms  of  complex  derivatives  of 
chromium  chloride  and  bromide  by  organic  residues 
is  possible  only  when  at  least  three  halogen  atoms  are 
111  direct,  non-ionic  union  and  masking  ions  are  not 
present  in  the  outer  sphere.  Chromium  fluoride,  on 
the  other  hand,  does  not  yield  a  trace  of  organo- 
chromium  compounds,  whereas  its  additive  compound 
pyridine  appears  to  be  reduced  by  magnesium 
phenyl  bromide,  as  indicated  by  almost  quantitative 
conversion  of  the  latter  into  diphenyl  (cf.  Turner, 

■  •-  *  ,  1914,  105,1057).  Similar  behaviour  is  shown 
tZ  «,dnmPO™ds  [CrF3(OH2)3]OH2aiid  [CrF6](NH4)3. 
normal  oehaviour  of  fluorine  compounds  is 


further  illustrated  by  the  indifference  of  lead  difluoride 
towards  magnesium  phenyl  bromide  under  conditions 
which,  with  lead  dichloride,  afford  lead  and  lead  tetra- 
phenyl.  Anhydrous  chromic  sulphate  is  not-  attacked, 
whereas  chromic  thiocyanate  reacts  with  magnesium 
phenyl  bromide  without  producing  chromium  phenyl 
derivatives ;  similar  results  are  obtained  with  the 
compounds  [Cr(]SIH3)2(SCN)4]K  and 
[Cr(NH3)2(SCN’)4]Cu.  Anhydrous  chromous  chloride 
and  acetate  are  converted  by  magnesium  phenyl 
bromide  into  organo-chromium  compounds,  and  hence 
are  regarded  as  pseudo-salts.  H.  Wren. 

Reduction  of  organic  halogen  compounds. 
VIII.  |3|3yy-Tetrachloro-axS8-tetra-p-toly'lbiitane 
and  its  derivatives.  IX.  Catalytic  reduction  of 
aaa-trichloro-pp-diarylethanes.  K.  Brand  [with 
G.  Wendel  and  0.  Horn]  (J.  pr.  Chem.,  1927,  [ii], 
115,  335 — 350,  351 — 378).— Catalytic  hydrogenation 
of  aaa-triehloro-pp-di-p-tolylethane  in  pyridine-alcohol 
solution,  using  palladised  calcium  carbonate,  gives 
PP yy-tetrachloro-ayM-ietra--p-toli/lbutane ,  m.  p.  178°, 
and  small  amounts  of  4  :  4'-dimethylstilbene  and  two 
stereoisomeric  [■iy-dich1oro-xx88-tetra-'p4oly1-A&-bute>ie$, 
m.  p.  164 — 165°,  and  m.  p.  193 — 194°,  respectively. 
The  last  three  are  also  obtained  in  small  yield  when 
a  boiling  solution  of  trichloroditolylethane  in  aqueous 
alcohol  ( d  0-815)  is  reduced  with  Devarda’s  or  Arnd’s 
alloy.  When  the  tetraehlorotetratolylbutane  is  re¬ 
duced  with  zinc  dust  and  alcohol  or  glacial  acetic  acid, 
the  principal  product  is  the  dichlorotetratolylbutene, 
m.  p.  164—165°,  which  does  not  react  with  bromine, 
but  palladium  and  hydrogen  give  mainly  the  isomer - 
ide  of  m.  p.  193 — 194°.  When  either  form  is  boiled 
with  alcoholic  potassium  hydroxide,  it  yields  yellow 
aix884etra--p-tolyl-i\a#'''-biitatriene  (I),  in.  p,  242°,  and 
a  reddish-brown  oil  ( \  '2-hydroxy-\-^>-tolyl-?>-methyl- 
S-di-’p-tolylmetJiylindene),  converted  by  boiling  glacial 
acetic  acid  into  l-p-tolyI-5-methyl-H-di-^-ioIvlmethyhne- 
/C:C(CSH4-Me), 

indene,  Me-C6H,<  >CH  m.p.  192— 193°;  (I) 

\O-C0H4-Me 

is  oxidised  by  chromic  acid  mixture  to  di-p-tolyl 
ketone  and  carbon  dioxide,  and  hydrogenated  in 
presence  of  palladium  to  o^S8-fefra-p-fr%i’-Aa-  or 
-A P-bulene,  m.  p.  151°,  as  well  as  the  corresponding 
butane  and  A^-butadiene  (Brand  and  Matsu i,  A., 
1913,  i,  1170).  anz-Tribromo-PP-di-p-tolylethane, 
m.  p.  132°  (Harris  and  Frankforter,  this  vol.,  139, 
give  m.  p.  104°),  is  reduced  by  Devarda’s  or  Arnd’s 
alloy  in  boiling  alcohol  to  $$yy4etrabromo-tx<x884etra- 
■p-tohjlbufane,  m.  p.  233°.  With  zinc  dust  and  glacial 
acetic  acid,  this  gives  the  a*o8-tetra-p-tolyl-As-butm- 
cne,  m.  p.  123°  (of  Matsui  and  Brand),  the  constitution 
of  which  is,  therefore,  confirmed,  and.  with  sodium 
and  alcohol,  aaSS-tetra-p-tolyl-A^-butadiene.  p y-Di- 
brorno-aaBS-tetra-'p-tohjl-^-butene,  m.  p,  175 — 176°, 
obtained  by  hydrogenation  of  tribromoditolylethane 
in  alcohol  and  pyridine,  gives  the  butatriene  (I)  with 
alcoholic  potassium  hydroxide. 

aaoc-Trichloro-pp-diphenylethane  when  hydrogen¬ 
ated  using  a  palladised  calcium  carbonate  catalyst 
gives  60%  of  the  theoretical  amount  of  pSyy-tetra- 
chloro-aaSS-tetraphonylbutane  and  small  amounts  of 
the  two  stereoisomeric  Py-dichloro- aa88-tetraphenyl- 
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Ap- butenes ;  aaa-trichloro-Sfi-di-p-anisylethane  gives 
26-6%  of  (JGyy-tetrachloro-zaSS-tetra-jJ-anisylbutane, 
which  in  turn  yields  88%  of  Py-diehloro-««88-tetra- 

jp-anisyl-A^-butene,  m.  p.  182°,  and  aaa-trichloro- 
08-di-p-phcnetylethane  gives  fi$yy-telrachloro-aa$5- 
tetra-p-pkenelylbutane ,  ra.  p.  130°,  and,  on  prolonged 
treatment,  Py-dichloro-a^SS-ieira-p-phenetyl-A^-bidene 
(II),  m.  p.  140 — 147°.  Reduction  of  the  tetrachloro- 
tetra-arylbutancs  by  the  above  method  or  by  zinc 
dust  and  glacial  acetic  acid  affords  mixtures  of  tlie 
corresponding  stereoisomeric  dichlorotetra-aryl-A^- 
butenes.  On  hydrogenation  with  a  nickel  catalyst  in 
alcoholic  pyridine,  aaa-trichloro-(2£i-diphenylethane 
gives,  according  to  the  conditions,  principally  tetra- 
chlorotetraphenylbutane  or  dichlorotetraphenyl- 
butenes,  besides  aa-dichloro-3B-diphenylcthane  and 
acetaldehyde.  cmSS-Tetra-p-jdienetyl-A^y-butatriene, 
yellow  or  orange,  m.  p.  226°,  formed  together  with  a 
product  (III,  see  below)  when  (II)  is  boiled  with  sodium 
amoxide  in  amyl  alcohol,  is  converted  by  direct 
sunlight  into  a  dimerhle,  (C3GH3604)2,  greenish-yellow, 
m.  p.  237 — 238°.  It  is  oxidised  by  chromic  acid  to 
di-p-phenetyl  ketone  and  carbon  dioxide,  and  reduced 
by  sodium  and  amyl  alcohol  to  txaSS-tetra-'p-ph enetyl - 
butane,  ra.  p.  88°,  and  by  zinc  dust  and  glacial  acetic 
acid  to  a  substance,  C30H38O4,  m.  p.  134°.  Magnesium 
31-phenetyl  bromide  and  ethyl  succinate  give  by  the 
usual  procedure  a  compound,  m.  p.  262°,  which  is 
hydrolysed  to  a'j.88 -telra-p-ph  enetyl- A“y -butadiene, 
m.  p.  201 — 202°.  This  is  isomeric  but  not  identical 
with  tlie  compound,  m,  p.  134°,  which  is  probably 
an  indene  derivative.  The  red  powder  (III),  c36h3A. 
m.  p.  75 — 85°,  is  not  identical  with  5-ethoxy-l-p- 
phenetyl-3-di-p-phenetylmethylcneindene,  m.  p.  123°, 
and  may  be  a  transformation  product  of  the  latter. 
5-Methoxyindan- 1  -one  (Ingold  and  Piggott,  J.C.S., 
1923,  121,  1469)  and  benzaldehyde  form  5  -methoxy- 
2-benzylideneindan-l-one,  m.  p.  176°,  When  this  is 
treated  with  magnesium  p-anisyl  bromide,  and  the 
product  decomposed  with  water,  a  substance,  b.  p. 
230 — 270°  in  a  high  vacuum,  is  obtained.  Attempts 
to  condense  the  latter  with  di-p-anisyl  ketone  giving 
5-methoxy-l-p-anisyl -3-di-p- anisylmethyleneindenc 
(cf.  A.,  1924,  i,  720)  were  unsuccessful. 

H.  E.  F.  XOTTON. 

Reaction  between  nitrosobenzene  and  mag¬ 
nesium  phenyl  bromide.  H.  Gilman  and  R. 
McCracken  (J.  Amcr.  Chem.  Soc.,  1927,  49,  1052 — ■ 
1061). — Ritrosobenzene  with  3  mols.  of  magnesium 
phenyl  bromide  (cf.  Wieland  and  Roseeu,  A.,  1915, 
i,  797)  yields  mainly  diphenyl  and  diphenylamine. 
Phenol  is  not  found  except  in  amounts  corresponding 
with  those  usually  formed  during  the  preparation 
of  magnesium  phenyl  bromide.  The  formation 
of  small  amounts  of  azobenzene  was  confirmed,  whilst 
p-diphcnvlbenzene  was  also  identified.  The  presence 
of  azobenzene  suggests  that  the  diphenyl  may  be 
derived  in  part  by  reaction  between  it  and  the  Grig- 
nard  reagent  (cf."  Gilman  and  Pickens,  A.,  1925,  i, 
1336).  The  main  reaction  apparently  proceeds 
according  to  the  schemes  PhNO+PhMgBr  — > 
NPlvOMgBr ;  NPh,-OMgBr+2PhMgBr  — > 
NPhjMgBr-j-Ph’Ph— (MgBr)aO.  p-Nitrosodimethvl- 
aniline  also  reacts  with  3  mols.  of  magnesium  phenyl 
bromide  (cf.  Wieland  and  Kogl,  A.,  1922,  i,  726), 


giving  diphenyl  and,  presumably,  p-dimothylamino- 

diphenylamine.  F.  G.  Willson. 

Nature  of  the  alternating  effect  in  carbon, 
chains.  XVII.  Directive  action  of  the  groups 
•CHyCH.-NO,,  -CHECH-NO.,,  and  *C(NOa):CHR 

in  aromatic  substitution.  J.  W.  Baker  and  I.  S. 
Wilson  (J.C.S.,  1927,  842 — 848). — %-Nitro-$-phenyl- 
ethane,  b.  p.  125 — 135°/1  mm.,  prepared  by  treatment 
of  a-bromo-3-phcnylethane  with  silver  nitrite,  yields 
on  nitration,  13%  of  m-derivative,  whilst  with  «- 
nitrostyrene  only  2%  of  m-isomeridc  is  obtained. 
These  results  indicate  that,  in  these  eases,  contrary 
to  the  general  assumption,  the  propagation  of  the 
effect  due  to  the  positive  charge  on  the  nitro -group 
occurs  less  readily  in  a  conjugated  side-chain  than 
in  a  saturated  chain  of  equal  length.  It  is  suggested 
that  this  is  probably  due  to  the  neutralisation  of  the 
effect  in  passing  through  the  field  of  the  double 
linking,  and  not  to  the  predominating  op-orienting 
influence  of  the  latter,  since  p-nitrobenzylidenephenyl- 
nitrometluine  (a-H-dinitrostilbene),  m.  p.  155°,  yields 
20%  of  the  m-derivative  on  nitration.  M.  Clark. 

Nature  of  the  alternating  effect  in  carbon 
chains.  XIV.  Directive  action  of  groups  of  the 
form  -CH.,-SOyR  in  aromatic  substitution. 
C.  K.  Ingold,  E.  H.  Ingold,  and  F.  R.  Shaw  (J.C.S., 
1927,  813 — S32). — The  proportion  of  m-isomeride 
formed  on  nitration  of  CH2Ph-SOyR  by  nitric  acid 
at  —10°  to  —5°  is  as  follows  :  R=Mc,  30 ;  NH2,  31 ; 
NHMe,  29;  XHEt,  28;  NMe2,  2S;  NEt2,  25;  OH, 
14;  OMe,  32;  C'l,  51%.  These  results  show  (i) 
that  the  fractional  charges  set  up  by  the  varying 
electron-affinities  of  different  neutral  atoms  are  small 
in  comparison  with  the  integral  charge  on  the  sulphur 
atom  except  in  the  case  of  Cl,  the  electron-attraction 
of  which  is  very  great  (I,  II) ;  (ii)  that  the  end  of  a 
dipolar  group  more  distant  from  the  nucleus  has  a 
definite  influence  on  substitution,  since  the  variation 
of  its  charge  in  the  ratio  of  2  :  3  causes  the  meta- 
proportion  to  vary  from  above  30%  to  14%  (III,  IV); 
(in)  that  a  sulphonium  sulphur  atom  is  a  less  effective 
-m-directing  agent  than  an  ammonium  nitrogen 
atom  similarly  situated. 


♦  /O' 

c6h5->ch2->s<4-ch3 

+  NO- 

+  /0- 

C6H5-*CHj->S^CI 

CI,  30%). 

(II.  01%). 

+  /0- 

+/2" 

c6h6->ch2-s^o- 

c6h6->ch2->s^o- 
+  X>‘ 

(III,  >32%). 

(IV,  14%). 

The  following  are  described :  toluene- a-sulphon- 
melhylamide,  m.  p.  65 — 66° ;  -diethylamide,  m.  p.  29° ; 
methyl  toluene- u-sulphonate,  m.  p.  61 — 62°;  o-,  m-, 
and  p -nitrobenzylmethylsulphones,  m.  p.  85 — 87°, 
105 — 106°,  and  167 — 167°,  respectively;  m-  and  p- 
nilrotol uene-n-s ulphon methylamides ,  m,  p.  106 — 107 
and  143 — 145°;  m-  and  p-nitrotoluem-a-sulphonethyl- 
amides,  m.  p.  90 — 91°  and  110 — 111°;  m-  and  p- 
nitrotoluene-oi-sulphondimdhylamidcs,  m.  p.  116 — 119 
and  167°;  methyl  p-n  itrotoluene- a-svlphonate,  m.  p> 
113°;  and  p-nilrololueiie-a-sulphonyl  chloride,  m,  p* 
90°.  M:  Clark. 
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Aromatic  and  hydroaromatic  compounds  of 
lignite  tar.  J.  Herzenberg  and  S.  Ruhemann 
[with  F.  Wichterich]  (Ber.,  1927,  60,  [R],  889—902). 
— The  neutral  oil  is  distilled  under  diminished  pressure 
and  the  successive  fractions  (range  110 — 180°/12  mm.) 
are  distilled  with  steam.  The  distillates  are  treated 
with  hydroferrocyanic  acid,  whereby  oxygenated 
compounds  are  largely  removed  and  subsequently 
distilled  over  sodium;  by  this  means  the  sulphur 
content  is  greatly  reduced,  silica  gel  being  less  effective 
for  this  purpose.  The  oils  thus  obtained  are  all  slightly 
dextrorotatory;  they  have  d's  0-91 — 0-93,  »}*  1-51 — 
1-52.  Dehydrogenation  of  the  fractions  is  effected  by 
flowers  of  sulphur.  The  portion  of  b.  p.  110— 116°/10 
mm.  affords  1-methylnaphthalenc,  isolated  as  the 
pierate  and  identified  further  by  oxidation  to  phthal- 
onie  acid,  o-tncthyl-a-naphthaquinone,  m.  p.  102 — 
103°,  and  hemimellitic  acid.  From  the  fraction  of 
b.  p.  120 — 126°/10  mm.  a  pierate, 
C11H16,C6H2(N02)3-0H,  m.  p.  112°,  is  derived  which 
yields  a  hydrocarbon,  CuHln,  b.  p.  124 — 126°/10  mm., 
248— 250°/atm.  pressure,  dis  1-01997,  1-G130. 

This  latter  substance  is  oxidised  by  permanganate 
to  phthalonic  acid  and  by  chromic  and  acetic  acids 
to  a  quinone,  C14H1402,  m.  p.  68°.  Oxidation  of  the 
quinone  with  permanganate  affords  mellophanic  acid. 
Treatment  of  the  hydrocarbon  with  boiling,  dilute 
nitric  acid  appears  to  yield  a  methylnaphthoic  acid ; 
it  is  therefore  probable  that  the  hydrocarbon  is  a 
methylfsopropylnaphthalene.  Analogously,  from  the 
fraction  of  b.  p.  132 — 138°/10  mm.  a  pierate, 
C13Hu,C?H,(N02)3-0H,  m.  p.  123—124°,  is  isolated 
which  yields  a  hydrocarbon,  C13H14,  b.  p.  132 — 
134o/10  mm.,  d't  0-90075,  1-5775.  The  conversion 

of  the  hydrocarbon  into  phthalonic  acid  and  an 
z-naphthaquhione,  CI3H1202,  m.  p.  98°,  which  is 
oxidised  to  hemimellitic  acid,  indicates  that  it  is 
probably  1  -  f  sopropylnaphthalene .  The  product 

obtained  by  dehydrogenation  of  the  fraction,  b.  p. 
160 — 170°/10  mm.,  does  not  yield  a  homogeneous 
pierate.  Distillation  of  the  hydrocarbons  isolated 
from  the  mixed  picrates  permits  the  isolation  of  a 
solid  compound,  C14H16,  m.  p.  115°  (pierate,  m.  p. 
152°),  apparently  identical  with  the  substance, 
erroneously  formulated  ClsTT:g  by  Oehler;  it  gives  a 
Monottdfo-derivative,  m.  p.  102 — 103°.  The  filtrate 
from  the  solid  hydrocarbon  yields  a  pierate, 
CuH16,C6H2(NO,)3-OH,  m.  p.  1387  from  which  the 
hydrocarbon,  CJ4H16,  b.  p.  148 — 150°/10  mm.,  d\s 
1  00140,  n™  1-5991,  is  obtained.  It  is  oxidised  by 
permanganate  to  phthalonic  acid  and  by  chromic 
®cid  to  two  quinones,  m.  p.  45°  and  186°  (decomp.), 
respectively.  H.  Week. 

Action  of  chlorosulphonic  acid  on  naphthalene. 
A.  Corns Eixrci  (Giom.  Chim.  Ind.  Appl.,  1927, 9, 118 — 
f20). — Chlorosulphonic  acid  behaves  towards  naphth¬ 
alene,  not  only  as  a  sulphonating  agent  (cf .  Armstrong, 

isrq  24>  173 ;  p->  1886>  231 ;  1887-  42 ; 

mo9,  10),  but  also,  as  is  the  case  with  benzene,  as 

a  chlorosulphonating  agent.  When  solid  naphthalene 

' '  ™ °}-)  is  treated  at  15 — 45°  with  chlorosulphonic 

acid  (2  mols.),  naphthalene- 1  :  5-disulphonic  acid  is 

ormed,  together  with  varying  proportions  of  the 

orresponding  disulphonyl  chloride.  When  carbon 


tetrachloride  is  used  as  a  diluent  and  the  naphthalene 
(1  mol.)  is  treated  with  either  2  or  4  mols.  of  the  acid, 
sulphonyl  chlorides  are  always  formed  in  addition 
to  the  mono-  and  di-sulphonic  acids.  In  all  cases, 
the  naphthalene  is  attacked  only  in  tho  1-  and  5- 
positions.  It  is  probable  that  the  first  phase  of  the 
reaction  consists  of  the  formation  of  the  sulphonic 
acid,  which  then  passes  to  the  sulphonyl  chloride, 
C10H,-SO3H+OH-SO2Cl  — ^  C,0H,-SO2Cl+H2SO4, 
these  changes  being  accompanied  by  the  secondary 
reactions,  CinH8+H2S04 — ^C10H.'SO,H-fH2O  and 
0H*S02C1+H20 — >-H2S04-]-HCl.  The  final  yields 
of  the  various  products  evidently  depend  on  the 
velocities  of  these  different  reactions,  these  being 
governed  by  the  conditions  employed.  The  sul- 
phoehlorinating  action  is  favoured  by  low  temper¬ 
atures.  T.  H.  Pope. 

Fluorene  derivatives.  A.  Korczyhski,  G.  Kar- 
lowska,  and  L.  Kierzik  (Bull.  Acad.  Polonaise, 
1926,  A,  373—386,  and  Rocz.  Chcm.,  1927,  7,  124— 
135). — See  this  vol.,  347. 

Modified  combustion  method  for  the  deter¬ 
mination  of  bromine  in  organic  compounds. 
F.  L.  Smith  (Philippine  J.  Sci.,  1927,  32,  315—322).— 
The  bromine  content  of  aromatic  as  well  as  aliphatic 
substances  may  he  determined  with  fair  accuracy 
by  a  modification  of  the  combustion  method.  The 
substance  is  heated  in  a  current  of  oxygen,  the  result¬ 
ing  gases  arc  passed  through  a  heated  tube  containing 
a  platinum  contact,  a  layer  of  asbestos,  and  a  second 
platinum  contact.  The  gases  are  then  passed  into 
a  solution  of  sodium  carbonate  containing  a  small 
quantity  of  sodium  sulphite.  When  the  substance 
is  completely  decomposed  and  the  gases  are  swept 
through,  the  solution  is  heated  with  a  little  hydrogen 
peroxide  to  oxidise  the  sulphite,  acidified  with  nitric 
acid,  and  the  bromine  determined  volumetrically 
(Volhard’s  method).  W.  J.  Powell. 

Possibility  of  a  direct  determination  of  the 
saturation  capacity  for  halogen  of  the  alkali 
salts  of  fatty  and  resin  acids.  B.  M.  Margosches 
and  K.  Fuchs  (Bcr.,  1927,  60,  [R],  990—992).— 
Experiments  with  the  sodium  and  potassium  salts 
of  oleic,  ricinoleic,  erucic,  and  linoleic  acids  show  that 
the  iodine  value  can  be  determined  accurately  and 
directly  by  Margosches’  method  (A.,  1924,  i,  828) 
using  96%  or  50%  alcohol  as  solvent.  The  method 
may  be  extended  to  potassium  abietate. 

H.  Week. 

Spectrophotometric  determination  of  glycur- 

onic  acid.  G.  Scheff  (Biochem.  Z.,  1927,  183, 
341 — 349). — Tables  arc  given  whereby  the  concen¬ 
tration  of  glycuronic  acid  (or  its  menthol  derivative) 
may  be  obtained  from  a  determination  of  the  extinc¬ 
tion  coefficient  of  the  band  of  maximum  absorption 
(617-7  purj.)  shown  in  amyl  alcohol  solution  by  the 
pigment  formed  when  these  substances  arc  treated 
with  Rial's  orcinol  reagent  (cf.  A.,  1924,  i,  942,  ii, 
632).  P.  W.  Cluttered ce. 

Determination  of  formaldehyde.  J.  Bicskei 
(Z.  anorg.  Chem.,  1927,  161,  309— 310).— Alkaline 
hypochlorite  oxidises  formaldehyde  quantitatively 
to  formic  acid.  For  the  analysis  of  commercial 
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solutions  of  the  aldehyde,  10  c.c.  are  diluted  to  1  litre 
and  10  e.c.  of  this  solution  are  shaken  with  40 — 50  c.e. 
of  0-lN-sodium  hypochlorite  solution,  1 — 2  g.  of  solid 
potassium  iodide  are  added,  followed  by  an  excess 
of  hydrochloric  acid,  and  the  liberated  iodine  is 
titrated  with  thiosulphate.  A.  R.  Powell. 

Iodine  as  a  reagent  for  differentiating  between 
ammonium  salts,  amines,  and  amides.  J.  A. 
Sanchez  (Anal.  Asoc.  Quim.  Argentina,  1926,  14, 
366 — 368). — On  adding  to  a  solution  of  an  ammonium 
salt  a  10%  solution  of  potassium  iodide  and  then 
excess  of  sodium  hypochlorite  solution,  a  black 
precipitate  of  nitrogen  tri-iodide  is  obtained.  With 
amides,  no  precipitate  but  a  yellow  coloration  is 
obtained.  With  amines,  a  yellow,  red,  or  grey 
precipitate  is  obtained.  G.  W.  Robinson. 

Catalytic  reduction  of  di-  and  tri-phenylamines 
with  hydrogen  and  platinum  oxide  platinum- 
black.  G.  S.  Hikks  and  R.  Adams  (J.  Amer.  Chem. 
Soc.,  1927,  49,  1099—1103;  cf.  A.,  1926,  402).— 
Dicycfohexylamine,  b.  p.  136 — 138D/26  mm.  ( hydro¬ 
bromide ,  subl.  310 — 320°),  is  obtained  in  80 — 90% 
yield  by  reduction  of  diphenylamine  hydrochloride 
(0-1  mol,)  in  absolute  alcohol  (150  c.c.)  at  50°  in 
presence  of  platinum-black  prepared  by  reduction  of 
platinum  oxide  (0-25  g.)  in  absolute  alcohol  (50  c.c.). 
Tricyclohexi/lamine,  b.  p.  170 — 171°/4  mm.,  <ff 
0-9993,  raj?  1-5468  ( picrate ,  in.  p.  179—180°;  hydro¬ 
bromide,  m.  p.  225 — 226°),  is  obtained  similarly  from 
triphonylamine  and  hydrochloric  acid,  together  with 
email  proportions  of  cyclohexane  and  dicyclohexyl- 
amine.  cycloHexylaniline,  b.  p.  134 — 135°/6  mm. 
(hydrobromide,  m.  p.  177—178°;  picrate,  m.  p.  164— 
165°),  is  obtained  by  boiling  cyclohexyl  bromide  and 
aniline  in  alcohol.  Analogous  condensation  of  cyclo- 
hexyl  bromide  with  cyc/ohexylaniline  and  di cydo- 
hexylamine  could  not  he  effected,  cyclohexene  being 
produced.  Tricyclohexylamine  forms  a  mixture  of 
constant  b.  p.,  192 — 193°/10  mm.,  with  triphenyl- 
amine,  containing  10 — 12%  of  the  latter. 

F.  G.  Willson. 

Aniline-calcium  hypochlorite  reaction.  L. 
Rosenthalek  (Arch.  Pharm,,  1927,  265,  109 — 110; 
cf.  Hantzsch  and  Freese,  A.,  1894,  i,  572). — Four 
samples  of  benzene  free  from  tliiophen  (three  samples 
prepared  from  natural  gums  and  one  sample  purified 
by  boiling  with  aluminium  chloride)  were  converted 
into  aniline,  and  in  each  case  the  latter  showed  the 
calcium  hypochlorite  reaction,  thus  proving  that 
the  colour  is  not  produced  by  impurities,  as  stated 
by  Hantzsch  and  Freese.  S.  Coffey. 

Reduction  of  aromatic  nitro-compounds  to 

amines  with  hydrogen  and  platinum  oxide 
platinum-black  as  catalysts.  XIV.  R.  Adams, 
F.  L.  Cohen,  and  0.  W.  Rees  (J.  Amer.  Chem.  Soc., 
1927,  49,  1093—1099;  cf.  A.,  1926,  500).— Nitro¬ 
benzene  (0-1  mol.)  in  absolute  alcohol  (150  c.c.)  is 
reduced  quantitatively  to  aniline  in  10 — 11  min. 
by  hydrogen  at  2 — 3  atm.  pressure  in  presence  of 
0-2  g.  of  platinum-black  prepared  by  reduction  of 
platinum  oxide.  Replacement  of  a  portion  of  the 
alcohol  by  water  decreases  the  rate  of  reduction. 
The  rate  of  reduction  in  methyl  and  n-propyl  alcohols 
is  the  same  as  that  in  ethvl  alcohol,  but  is  progressively 


less  in  H-butyl  and  mamyl  alcohols.  Ethyl  acetate 
and  acetone  arc  as  satisfactory  solvents  as  is  95% 
alcohol,  but  the  reduction  is  much  slower  in  dry  ether 
and  still  slower  in  glacial  acetic  acid.  All  the  nitro- 
toluenes  and  nitrobenzoic  acids,  o-  and  p-chloronitro- 
benzenes,  p-nitroanisole,  and  p-nitrophenetole  are 
reduced  under  the  above  conditions  at  approximately 
the  same  rate  as  nitrobenzene,  whilst  the  methyl 
nitrobenzoates  and  1  -nitro naphthalene  are  reduced 
more  rapidly.  Exhaustive  reduction  of  the  above 
cliloronitrobcnzenes  under  these  conditions  yielded 
some  eyefohexylamine  hydrochloride.  Addition  of 
hydrochloric  and  acetic  acids  decreases  the  rate 
of  reduction,  whilst  this  is  completely  inhibited  by 
tiie  addition  of  0-025  mol,  of  sodium  hydroxide  in 
saturated  aqueous  solution,  or  by  0  0005  mol.  of 
zinc  acetate.  Under  the  above  conditions,  m-nitro- 
styryl  methyl  ketone,  phenyl  m-nitrostyryl  ketone, 
and  ethyl  m-nitrocinnamate  undergo  reduction  only 
at  the  nitro-group.  Addition  of  acetic  acid  retards 
the  reaction,  but  this  proceeds  until  the  ethylene 
linking  is  also  reduced.  In  the  case  of  a  mixture 
of  nitrobenzene  and  safrole,  the  former  is  reduced 
first,  and  no  reduction  takes  place  in  presence  of 
sodium  hydroxide.  Addition  of  the  latter  does  not, 
however,  inhibit  reduction  of  safrole  alone,  indicating 
the  probable  formation  of  a  non-reducible  compound 
between  the  nitrobenzene  and  the  sodium  hydroxide. 
The  inhibition  of  the  reduction  of  nitrobenzene  by 
zinc  acetate  is  partly  prevented  if  safrole  is  also 
present.  Phenyl  fl-in -aminophenylethyl  ketone ,  yellow, 
m.  p.  64— 65°,  is  described.  F,  G.  Willson. 

Reaction  between  dichloroacetic  acid  and 
aromatic  amines.  A.  S.  Wheeler  and  E.  de  W. 
Jennings  (J.  Amer.  Chem.  Soc.,  1927.49, 1091 — 1093; 
cf.  A.,  1923,  i,  994). — The  transformation  of  dichloro¬ 
acetic  acid  into  trichloroacetic  acid  by  the  action  of 
amines,  previously  reported  (loc.  cit.),  cannot  be 
confirmed  with  samples  of  dichloroacetic  acid  of 
known  purity.  The  following  salts  of  dichloroacetic 
acid  (a)  and  trichloroacetic  acid  (6)  are  described : 
methylaniline  (a),  m.  p.  96°,  (6),  m.  p,  97° ;  o -chloro- 
aniline  (a),  m.  p.  69 — 70°,  (6),  m.  p.  120°;  2 : 4-di- 
chloroaniline  (a),  m.  p.  132 — 138°,  (6),  m.  p.  123 — 
124°;  o-anisidine  {a),  m.  p.  96°,  (6),  m.  p.  141°; 
benzidine  (a),  m.  p.  203°,  (6),  m.  p,  166° ;  and  p -amino- 
phenol  (a),  m.  p.  14S°,  (b),  m.  p.  166°.  When  mixed 
with  pure  aniline,  pure  dichloroacetic  acid  gives  a 
pure  white  salt.  Impure  commercial  samples  gave, 
in  addition,  a  deep  yellow  product  sparingly  soluble 
in  hot  benzene.  ,F.  G.  Willson. 

Nitration.  II.  Simultaneous  diazotisation 
and  nitration  of  aromatic  amino-compounds. 
P.  S.  Varma  and  P.  V.  Ivrishnamurthy  (J.  Indian 
Chem.  Soc.,  1926,  3,  323 — 327). — By  the  action  of 
nitrous  gases  (obtained  by  the  action  of  concentrated 
nitric  acid  on  arsenious  oxide)  on  eighteen  aromatic 
amines,  nitrophenol  derivatives  have  been  obtained, 
simultaneous  nitration  and  diazotisation  occurring; 
e.g.,  p-nitroaniline  gave  dinitrophenol ;  o-toluidine 
gave  4-nitro-o-eresol,  Mi-Nitroaniline  yields  a  coin- 
pound,  yellow  plates,  very  explosive,  whilst  benzidine 
vields  a  mononitrophenolic  compound,  m,  p.  104°, 

J.  W.  Baker. 
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Reaction  of  nitrogen  trichloride  with  various 
types  of  olefine  hydrocarbons.  G.  H.  Coleman, 
A.  W.  Campbell,  and  G.  M.  Mullins  (Proc.  Iowa 
Acad.  Sci.,  1925,  32,  326). — Styrene  and  nitrogen 
trichloride  afford  a-chloro-p-dichloroaraino-p-phenyl- 
ethano,  which  on  treatment  in  carbon  tetrachloride 
solution  with  dry  hydrogen  chloride  yields  a-chloro- 
(3-amino-p-phenylothane  and  chlorine.  Propylene 
behaves  similarly.  p-Methylpropylene  gives  only 
ammonium  chloride,  nitrogen,  and  chlorinated 
hydrocarbons.  Chemical  Abstracts. 

Nature  of  the  alternating  effect  in  carbon 
chains.  XIII.  Nitration  of  some  y-phenylpro- 
pylamine  derivatives.  C.  K.  Ingold  and  I.  S. 
Wilson  (J.C.S.,  1927,  810—813;  cf.  this  voL,  236).— 
y-Phenylpropylammonium  nitrate  and  y-phenyl- 
p ropyltr ime thylammon ium  picrate,  m.  p.  121°,  on 
nitration  in  nitric  acid  (d  1-49)  at  —15°,  yield  3% 
and  5;1:2%  of  m-isomeride,  respectively.  In  each 
case,  the  ^-derivative  is  the  main  product.  The 
following  salts  have  been  isolated  :  y-p-nitrophenyl- 
propylammonium  nitrate,  m.  p.  200°  ( chloride ,  m.  p. 
105°) ;  y-p-nilrophenylpropyltrimethylammonium  picr¬ 
ate,  m.  p.  138°;  y-p -acetarnidophenylpropyltrimethyl- 
ammonium  picrate,  m.  p.  153°;  y-m-nitro-p-acet- 
amidophenylproptjUrimelhylammomum  picrate,  m.  p. 
140° ;  y-m-nitrophenylpropyUrimethylammoniuni  pier- 
ale,  m.  p.  156°.  M.  Clark. 

Benzylation  of  the  higher  alkylanilines.  J. 
Reilly  and  P.  J.  Drumm  (J.S.C.I.,  1927,  46,  84t, 
99t). — Benzyl-n-bulylaniline,  b.  p.  193 — 195°/17  mm., 
dKl  1-005,  nD  1-5804,  was  obtained  in  60%  yield  from 
?!*butylaniline  by  heating  equal  molecular  propor¬ 
tions  of  n-butylaniline  and  benzyl  chloride  with 
0-5  mol.  of  sodium  carbonate  (aqueous  solution)  for 
6—8  hrs.  at  118 — 120°  under  pressure.  Sulpbonation 
with  100%  sulphuric  acid  at  115 — 120°  gave  benzyl- 
n-butylanilineaulphonic  acid,  m.  p.  260 — 262°  (barium 
salt,  +1H20).  Fusion  of  the  potassium  salt  with 
potassium  "hydroxide  gave  p-hydroxybenzyl-n-butyl 
aniline,  m.  p.  196 — 198°,  faintly  green.  The  position 
of  the  sulpho-group  in  the  benzyl  radical  is  inferred, 
since  tho  phenol  obtained  does  not  give  a  rhodamine 
with  phthalio  anhydride  and  the  sulphonic  acid  forms 
a  nitroso-compound,  showing  that  tho  p -position  in 
the  anilino-group  is  free. 

c«c!oHexylaniline.  M.  Busch  and  F.  Gebelein 
(J-  pr.  Chern,,  1927,  [ii],  115,  107—125 ).—cyclo- 
Hexylaniline  [hydrochloride,  m.  p.  210°;  oxalate, 

.  P-  186°  (decomp.) ;  chloroplatinate,  m.  p,  190 — 
-23“  (decomp.)]  is  conveniently  prepared  by  heating 
a  mixture  of  bromoc»/dohexane  and  aniline.  The 
hydrochloride  yields  the  following  compounds : 
“wzenesulphoncyclohexylaiiilide,  m,  p.  147°;  with 
mtnc  acid,  2  :  i-dinitrophenylcyclohexylamine,  m.  p. 
o  ,  with  nitrous  acid  and  subsequent  reduction 
nitroso-compound  with  zinc,  a-phenyl- a-cyclo- 
acxylhydrazim  (m-nitrobenzaldekyde-ai-phenyl-a-cyclo- 
aexylhydrazone,  m.  p.  78°) ;  with  benzenediazonium 
c  1 '  $-cyclokexylaminoazobenzene,  orange-yellow 
necdlcs,  m,  p.  112°  (hydrochlorides,  yellowy  m.  p.  201°, 
and  reddish-violet,  m.  p.  190—192°);  p-nitro-p'- 
~ c  °hzxyiaminoazobenzene,  reddish-brown  plates, 
{hydrochloride,  m,  p.  197°) ;  with  p-naphth- 


alenediazonium  chloride,  cyclohezylaminobenzeneazo- 
P- naphthalene ,  orange  needles,  in.  p.  115°  ( hydro¬ 
chloride ,  m.  p.  223°). 

cycloH  exyl-p-ioluidme,  m.  p.  41 — 42°,  b.  p.  180°/ 
30  mm.  ( hydrochloride ,  m.  p.  222°;  acetyl  derivative, 
ra.  p.  67°;  benzoyl  derivative,  m.  p.  106°;  dinitro- 
derivative,  m.  p.  78°;  tnmtro- derivative,  m.  p.  121°), 

cyclohexyl-m-toluidine,  b.  p.  200°/30  mm.  ( hydro¬ 
chloride ,  m.  p.  178°;  nitrate,  m.  p.  125°;  oxalate, 
m.  p.  157°;  benzoyl  derivative,  m.  p.  87°;  di-nitro- 
derivative,  m.  p.  137°),  cyclohexyl-o-toluidine,  b.  p. 

230o/50  mm.  (hydrochloride,  m.  p.  208°;  perchlorate, 
m.  p.  184°;  benzoyl  derivative,  m.  p.  110°;  dinitro- 
derivative,  m.  p.  90° ;  frimtro-dcrivative,  m.  p.  125°), 
and  cyclohezylmethylaniline  [ hydrochloride ,  m.  p. 
196°;  p-cyclohexylmethylaminoazobenzene,  in.  p.  114° 
(hydrochloride,  violet  needles) ;  p-cyclo hexylmethyl- 
aminoazobenzene-p' -sulphonic  acid,  violet  plates,  m.  p. 
224 — 260°  ( potassium  salt,  orange  plates)],  arc 
obtained  similarly  to  cyclohexylaniline. 

R.  W.  West. 

New  molecular  transformation  in  the  naph- 
thylaminesulphonic  acid  series.  A.  Wahl  and 
G.  Vermeylen  (Bull.  Soc.  chim.,  1927,  [iv],  41, 
514 — 523). — When  heated  with  concentrated  sulph¬ 
uric  acid  (93-5%)  at  90°,  a-naphthylamine-8-sulphonic 
acid  isomerises  to  a-naphthylamine-4-sulphonic  acid 
(naphthionic  acid).  Since  the  rate  of  hydrolysis  of 
the  1 :  8-acid  is  greater  than  that  of  the  1  : 4-acid, 
Erdmann’s  explanation  of  the  isomeric  change  of  the 
1  :  4-acid  into  the  1  :  5-  and  1  :  6-acids  by  successive 
hydrolysis  and  sulphonation  (A.,  1893,  i,  653)  can  be 
applied  to  this  case  also.  It.  Brightman, 

Relationships  between  aromatic  nitro-deriv- 
atives  and  azoxy-compounds.  D.  Bigtavt  (Atti 
R.  Accad.  Lincci,  1927,  [vi],  5,  414  450).— The 
oxygen  atom  of  azoxy-compounds  protects  from  the 
substituting  action  of  reagents  such  as  halogens  or 
nitric  acid  the  aromatic  residue  directly  united  to  the 
nitrogen  atom  combined  with  the  oxygen,  but  this 
protective  action  is  attenuated  or  annulled  by  the 
presence  of  certain  other  groupings  in  the  aromatic 
nucleus.  Moreover,  in  general,  nitro-groups  present 
in  the  aromatic  ring  of  an  azo-derivative  in  the  para- 
or  ori/io-position  to  the  azo-group  render  difficult  the 
addition  of  oxygen  to  the  azo-group,  that  is,  the 
passage  to  the  azoxy-compound,  by  the  action  of 
peracetic  acid.  There  exists,  indeed,  a  mutual 
relation  between  substituents  in  the  aromatic  ring 
and  the  quinqucvalent  nitrogen  of  the  azoxy-group, 
and  a  number  of  instances  are  cited  in  which  aromatic 
nitro-derivatives  exhibit  behaviour  similar  to  that  of 
the  azoxy-compounds  derivable  from  them  by  sub¬ 
stitution  of  iNPh  for  10.  T.  H.  Pope. 

s-Dibenzeneazoethylenes.  D.  VORLANDER,  W. 

Zeh,  and  H.  Enderlein  (Bar.,  1927,  60,  [B],  849— 
857). — The  observation  that  pura-substituted  s-di- 
benzcneazoethvlenes  have  pronounced  liquid-crystall¬ 
ine  properties  favours  the  linear  azo-structure  for 
the  osotetrazines  in  contrast  with  the  cyclic  formula 
(cf.  Bucherer,  A,  1925,  i,  1138;  Stolid,  A.,  1926, 
1158).  The  following  substances  are  described: 
glyoxalamsylosazmie ,  m.  p.  219°  (slight  decomp.); 
glyoxalphenelylosazone,  m.  p.  181°  (slight  decomp.); 
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mdh ylglyoxala n is ylosazone.  m.  p.  171°  (decorap.); 
melhylglyoxalphenelylosazom,  m.  p.  159°  (decomp.); 
dimethylglyoxalmonoanisylhydrazone,  m,  p.  118°;  di- 
meihylglyoxalanisylosazone,  ra.  p.  219°;  dimethyl- 
glyomlmonophenelylhydrazone,  ra.  p.  116°;  dimdhyl- 
glyoxa Iphcndylosazone,  m.  p.  210 — 211°  (slight  de- 
comp.).  Oxidation  of  the  osazones  with  potassium 
dichromato  in  dilute  acetic  acid  solution  yields  the 
following  substances  :  di-p-anisoleazoethylene,  m.  p.  I, 
220°  (decomp.),  II,  158°  (decorap.) ;  di-p-pkenelokazo- 
ethylene,  ra,  p.  I,  about  220°  (decomp.),  II,  167° 
(decomp.);  di-p-anisoleazomethylethylene,  m.  p.  I, 
about  200°,  II,  123 — 124°  (decorap.) ;  di-p-phenelole- 
azomethylethylene,  m.  p.  I,  about  210°,  II,  115°  (de¬ 
comp.)  ;  di-p-ani soleazod imethyleth ylene,  m.  p.  I,  about 
188°,  II,  171°  (decomp.);  di-p-phendoleazodimethyl- 
ethylene,  m.  p.  I,  about  187°,  II,  170°  (decomp.). 
With  the  requisite  amines,  glyoxal  and  its  homologues 
give  the  following  derivatives  :  glyoxylidenedianisid- 
ine,  m.  p.  I,  142°,  II,  158°;  glyoxylidenediphenetidine, 
m,  p.  I,  165°,  II,  150°;  methylglyoxylidenedianisidine, 
ra.  p.  107°;  methylglyoxylidenediphenetidine,  ra.  p.  I, 
113-5°,  II,  110°;  dimelhylglyoxylidenedianisidine, 
m.  p.  180°;  dime thylgl yoxylide ned iph enelidine,  ra.  p. 
181°. 


The  presence  of  a  double  linking  in  dibenzeneazo- 
ethylene  cannot  readily  be  established  by  means  of 
halogen  hydride,  hydrogen  peroxide,  ozone,  or  per¬ 
manganate.  Bromine  yields  a  compound,  m.  p.  about 
176°.  Ethyl  sodiomalonatc  condenses  with  dibenz- 
cncazocthylene,  yielding  the  compound  ( ?) 


PhX 


H 

0H):C(C02Et) 


>C:X-NHPh,  ill.  p.  154°  (de- 

V^VAJl  Wgiy  4’  j 

comp.),  converted  by  acetic  anhydride  and.  sodium 
acetate  into  the  diacetate,  ra.  p.  223 — 225°  (decomp.). 
Methyl  sodiomalonatc  affords  the  corresponding 
methyl  ester,  m.  p.  164 — 165°  (decomp.),  and  m.  p. 
about  275°  after  resolidification.  Hydrolysis  of  the 


x:ch- 


):Sco>NPh’ m'  p' 


esters  yields  the  acid,  Sph.C(0H).( 

about  283°  (decomp.).  Ethyl  sodioacetoacctate  and 
dibenzeneazoethylene  give  a  substance,  m.  p.  about 
209°  (decomp.).  H.  Week. 


Preparation  of  phenylhydrazine.  X.  Putochin 
(Trans.  Inst.  Pure  Chem.  Reagents,  Moscow,  1927, 
70 — 72). — The  preparation  of  phenylhydrazine  from 
sodium  benzenediazosulphonate,  either  in  the  labor¬ 
atory  or  on  an  industrial  scale,  may  be  simplified  if 
the  reduction  is  effected  by  means  of  sulphur  dioxide 
instead  of  by  zinc  dust  and  acetic  acid.  Details  of 
the  procedure  are  given.  T.  H.  Pope. 

Preparation  of  optically  active  hydrazines. 
HI.  Active  -  amyl 1  phenylhydrazines. 

J.  W.  E.  Glattfeld  and  C.  N.  Cameron  (J.  Amer. 
Chem.  Soc.,  1927,  49,  1043—1048;  cf.  A.,  1922,  i, 
385). — a-Phcnyl-p-methyl-ii-butnne,  b.  p.  192°/710 — 
720  mm.  (cf.  Dumesnil,  A.,  1917,  i,  653),  was  prepared 
by  reduction  of  benzylmethylethylcarbinol,  b.  p. 
133 — 134°/30  mm.  (cf.  Davies  and  Kipping,  J.C.S., 
1911,  99,  298),  with  hydriodic  acid,  phosphorus,  and 
iodine,  by  similar  reduction  of  sec.-butylphenyl- 
carbinol  (cf.  Dumesnil,  he.  cit.),  from  benzyl  chloride, 
sec. -butyl  bromide,  and  sodium,  from  magnesium 
benzyl  chloride  and  sec.-butyi  bromide,  and  from 


benzyl  chloride  and  magnesium  sec.-butyl  bromide. 
Treatment  with  cold  nitric  and  sulphuric  acids  yields 

the  p-flitro-derivative,  b.  p.  141°/14  mm.,  which,  on 
reduction  with  tin  and  hydrochloric  acid,  affords  the 
corresponding  amine,  b.  p.  133 — 140°/15  mm.  (benzoyl 

derivative,  ra.  p.  118°).  Condensation  of  the  amine 
with  rf-hydroxymethylenecamphor  yields  two  iso¬ 
meric  crystalline  derivatives,  “  a,”  m.  p.  173°,  [«]D 
+269°  in  chloroform,  and  “  p,”  ra.  p.  122°,  [ajD 
-{-251-0°  in  chloroform,  together  with  a  liquid  deriv¬ 
ative.  Both  solid  derivatives  afford,  on  hydrolysis, 
the  same  d-u-p-aminophenyl-^-methyl-n-butane,  b.  p. 
136715  ram.,  b.  p.  142—143727  ram.,  [«]„  +6-0°, 
whilst  the  liquid  isomeride  yields  similarly  1-sc-p- 
aminophaiyl-fi-methyl-n-butane,  b.  p.  140 — 1417-6 
mm.,  [«]$  — 6-0°.  The  corresponding  dl -phenyl- 
hydrazine,  b.  p.  136 — 1377’8  mm.,  and  the  d-  and 
I-isomerides,  b.  p.  139 — 140°/9  mm.,  [a]D  -+-6-86°  and 
—6-42°,  respectively,  in  light  petroleum,  are  obtained 
by  Fischer's  method  from  the  respective  amines. 

F.  G.  Willson. 

Action  of  bromoci/cfohexane  on  arylhydr- 
azines.  M.  Busch  and  G.  Haase  (J.  pr.  Chem,, 
1927,  [ii],  115,  186 — 200). — When  phenylhydrazine 
or  its  sodium  derivative  is  treated  with  bromo cyclo¬ 
hexane,  it  yields  ot-phenyl-  a-cydohexylhydrazine, 
m.  p.  33-5°  ( hydrochloride ,  m.  p.  198°;  nitrate,  m.  p. 
167°;  sulphate,  m.  p.  83°;  acetyl  derivative,  in.  p. 
91°;  benzoyl  derivative,  m.  p.  212°),  which  reacts 
with  phenyl  cyan  ate  to  give  aS -diphenyl- x-oycloAexyl- 
semicarbazide,  m.  p.  156°,  with  phenyl  thiocyanate 
to  give  tx&-diphenyl-7.-cyclohexyUhiosemicarbazide,  in.  p. 
156°,  and  is  readily  oxidised  by  mercuric  oxide,  yield¬ 
ing  diphenyldicyclohexylletrazene,  m.  p.  101°  (decomp.). 
The  phenylcyclohexylh ydrazones  of  the  following 
aldehydes  and  ketones  are  described  :  bcnzaldehyde, 
m.  p.  58°;  p-nitrobenzaldehyde,  m.  p.  88°;  p-di- 
methylanimobenzaldehyde,  m,  p.  69°  >  salieylaldehyde, 
m.  p.  59°,  which  probably  has  the  quinonoid  structure; 
einnamaldehyde,  m.  p.  62°;  acetophenone,  m.  p.  85  '• 

The  following  compounds  are  obtained  by  similar 
reactions  to  those  described  :  oi-o-tolyl-x-cyclohexyl- 
hydrazine  ( dihydrochloride ,  m.  p.  207° ;  sulphate,  m._p. 
212°;  dibenzoyl  derivative,  m.  p.  141°;  diacetyl  deriv¬ 
ative,  m.  p.  110-5°)  yields  the  o-tolylcyclohexylhydr- 
azones  of  o-nitrobenzaldehyde,  m.  p.  76°,  w-nitro- 
benzaldehyde,  m.  p.  79°,  p-nitrobenzaldehyde,  m.  l>- 
94°,  and  p-dimethylaminobenzaldehyde,  m.  p.  100 
107° ;  u-m-iolyl-x-cyclohexylhydrazine  (hydrochloride, 
in.  p.  203° ;  benzoyl  derivative,  m.  p.  119°) ;  «-p -tolyl- 

a. -cyclohexylhydrazine,  m.  p.  55°  (hydrochloride,  m.  p- 
208°;  nitrate,  m.  p.  149°;  benzoyl  derivative,  m.  p- 

201°),  which  yields  di-p-tolyldicyclohexyltelrazene, 
m.  p.  151 — 152°  (decomp.),  and  p-nitrobenzaldehyde- 

n-toh/hychhexi/llu/drazonc,  m.  p.  119°. 

R.  W.  West, 

Chloro-  and  bromo-derivatives  of  o-  and  lu¬ 
cre  sol.  E.  Bures  (Chem,  Listy,  1927,  21,  108— 
114,  148 — 162). — The  following  substances  have  been 
prepared  :  3  :  o-dichloro-o-tolyl  ethyl  ether ,  m.  p.  27  o_, 

b.  p.  137°;  3  :  o-dichloro-o-tolyl  acetate,  m.  p.  28-55 

b.  p.  254°;  phenyl  3  :  5-dichloro-o-tolyl  ether,  m.  p- 
114°,  b.  p.  240°;  tri-3 :  o-dichloro-o-tolyl  phosphate, 
in.  p.  248°  (decomp.),  and  3  :  o-dibromo-o-cresol,  m.  p- 
57°.  R.  Trbszkowski. 
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3-Nitro-2-aminoplieiiol.  E,  Fourneau  and  J. 
and  (Mme.)  J.  Tr^fouel  (Bull.  Soc.  chim.,  1927, 
[iv],  41, 448 — 450), — Benzoxazolone-5-arsinic  acid  (B., 
1926,  28)  on  nitration  with  sulphuric  and  nitric  acids 
at  10°  affords  3-nitrobenzoxazolone-B-arsinic  acid, 
which  on  hydrolysis  with  sulphuric  acid  yields  3 -nitro- 
2 -amnophenol,  m.  p.  212°  (sublimes  about  190°), 
converted  into  2 : 3-diaminophenol  with  iron  and 
acetic  acid.  R.  Brightman. 

Phenylalanine  derivatives.  VIII.  Hexahydro- 
tyramine.  E.  Waser  and  H.  Fattser  (Helv.  Chim. 
Acta,  1927,  10,  262 — 267). — Dry  distillation  of  liexa- 
hydrotyrosine  (Waser  and  Brauchli,  A,,  1924,  i,  1068 ; 
cf.  also  Wasc-r,  A.,  1926,  65)  at  310 — 340°  under 
12 — 21  mra.  and  fractionation  of  the  distillate  ydelds 
hexahydrotyramine  [pA-hydroxycyclohexykthylamine], 
m.  p.  44 — 52°,  b.  p.  141 — 143°/10  mm.  (corr.),  in  a 
yield  which  may  be  as  great  as  80%.  The  following 
derivatives  were  prepared :  hydrochloride,  m.  p.  160° 
(decomp.);  oxalate,  m.  p.  211°;  chloroplatinale,  m.  p. 
204 — 205°  (decomp, ) ;  pier  ate.,  picrolonate,  and  styphn- 
ale  (all  oily);  ON -diacetyl  derivative;  O'S-di-p-nitro- 
benzoyl  derivative,  m.  p,  181 — 182°.  J.  W.  Baker. 

New  synthesis  of  thymol.  G.  Austerweil  and 
L.  Lemay  (Bull.  Soc.  chim.,  1927,  [iv],  41,  454— 
457). — 2-Nitro-p-cymene,  da  1-075,  b.  p.  130°/9  mm., 
obtained  by  Andrews’  method  (A.,  1918,  i,  339),  on 
reduction  with  aluminium  amalgam  in  light  petroleum 
in  the  cold,  affords  cymyl-2-hydroxyIamine,  the 
hydrochloride  or  sulphate  of  which  isomcrises  to  the 
corresponding  salt  of  p-aminothymol  (2-amino-5- 
hydroxy-p-eymene)  wlien  heated  at  60 — 80°.  By 
diazotising  the  aminothymol  at  0°  to  —5°  in  presence 
of  zinc  sulphate  and  pouring  the  diazo-solution  into 
stannous  chloride  in  hydrochloric  acid  solution, 
thymol  is  obtained  in  70%  of  the  theoretical  yield. 
At,  higher  temperatures,  cymylhydroxylamine  tends 
to  undergo  transformation  to  azoxycymene,  cymidinc, 
or  nitrosocymene  (cf.  Bert  and  Dorier,  A.,  1926,  164). 

R.  Brightman. 

Direct  introduction  of  substituents  in  aromatic 
mercaptans.  T.  van  Hove  (Bull.  Acad.  roy.  Belg., 
1926,  [v],  12,  929 — 943). — Bromination  of  phenyl 
methyl  sulphide  in  carbon  disulphide  affords  p-bromo- 
phenyl  methyl  sulphide,  m.  p.  37-3°,  b.  p.  148-6 — 
149740  mm.  (cf.  Taboury,  A.,  1904,  i,  493),  5 — 6% 
of  the  o-bromo-isomeride  being  also  formed.  On 
oxidation  with  potassium  permanganate,  p-bromo- 
phenyl  methyl  sulphide  affords  p-bromophenylmethyl- 
sulphone,  m.  p.  102 — 102-5°,  which,  like  the  original 
sulphide,^  is  converted  by  nitric  acid  (d  1-2)  at  160° 
mto  p-dinitrobcnzene ;  but  at  100°  the  same  acid 
oxidises  the  sulphide  to  p-bromojrfienylmethylsulph - 
°  ?’■  m'  P'  ^3°.  Sulphonation  of  phenyl  methyl 

sulphide  with  chlorosulphonic  acid  affords  about  90% 
0  thioanisolc-p-sidphomc  acid  (barium  salt;  amide, 
ra'P-  163°)  and  10%  of  the  0 -sulphonic  acid  { barium 
,  amide,  m.  p.  211°),  the  p-Isomeridc  affording 
ess  soluble  barium  salt.  The  constitution  of  these 

.}  s  18  established  by  their  conversion  by  dilute 
v  no  acid  at  175°  into  the  corresponding  dinitro- 
ration  phenyl  methyl  sulphide,  with 
1  ti?  ^  suIphuric  acid,  afforded  no  nitro-deriv- 
1  the  sulphide  linking  being  attacked,  with  pro¬ 


duction  of  a  yellow  liquid,  b.  p.  236-5 — 264°,  probably 
the  sulphoxide,  a-Bromophenyl  methyl  sulphide,  b.  p. 
152 — 1530/35  mm.,  253-5°/760  mm.,  congealed  at 
—24-5°,  was  obtained  by  methylation  of  0 -bromo- 
■p hanyl mercapta n,  b.  p.  128 — 130725  mm.,  prepared 
by  treating  diazotised  o-bromoaniline  with  potassium 
ethyl  xanthate  and  hydrolysing  the  product  with 
alcoholic  potassium  hydroxide.  R.  Brightman. 

Thiophenols,  XI.  Refract  ometry  of  methoxy- 
and  methylmercapto-compounds.  Iv.  Brand 
and  K.  W.  Kranz  (J.  pr.  Chem.,  1927,  [ii],  115, 
143 — 162;  cf.  A.,  1925,  i,  397). — The  effect  on  the 
physical  properties  of  benzene  and  toluene  produced 
by  the  introduction  of  the  groups  -SMe,  -OMe,  and 
•NMe«  is  discussed.  The  following  general  effects  are 
noticed  :  density  and  refractive  index,  •SMe>-OMe> 
•NMe2 ;  dispersion  and  molecular  refraction,  •NMe,> 
•SMe>-OMe.  The  relative  increases  caused  by  the 
substitution  of  Br,  NH2,  and  NG2  groups  in  the  o-  and 
p-positions  in  these  compounds  is  p->o-  for  dispersion 
and  molecular  refraction,  and,  in  general,  o->p-  for 
density  and  refractive  index.  The  constants  for  these 
scries  of  compounds  are  tabulated.  R.  W.  West. 

Homoeugenol  (2-methoxy-4-A0-butenylphenol). 
C.  Mannich  and  K.  W.  Merz  (Arch.  Pharm,  1927, 
265, 104 — 106 ;  cf.  following  abstract). — Treatment  of 
2-methoxy-4-y-hydroxy-»-butylphenol  with  boiling 
60%  sulphuric  acid  furnishes  2-methoxy-4-As-butenyl- 
phenol,  designated  homoeugenol ,  a  weakly  fluorescent 
oil,  b.  p.  144 — 146°/12  mm.,  with  an  odour  more 
reminiscent  of  cresol  than  of  cugenol.  The  benzoyl 
derivative,  m.  p.  75 — 76°,  when  hydrogenated  with 
the  aid  of  palladised  charcoal,  is  converted  into 

2- melhoxy-±-\\-butylphenyl  benzoate,  m.  p.  84—85°. 

Homoeugenol  with  methyl  sulphate  gives  a  methyl 
ether  (90%  yield),  b.  p.  142 — 144711  mm.,  which 
on  treatment  with  ozone  furnishes  homoveratralde- 
hyde,  identified  as  its  oxime.  S.  Coffey. 

Phenolic  bases  derived  from  y-phenyb'.sobutyl- 
amine.  C.  Mannich  and  K.  W.  Merz  (Arch. 
Pharm.,  1927,  265,  15 — 26). — None  of  the  following 
substituted  y-phenylalkylamines  possesses  pharma¬ 
cological  properties  of  interest.  The  benzoylation  of 
a  hydroxyl  group  in  the  phenyl  nucleus  is  also  in¬ 
effective,  no  anwsthetic  potency  being  developed. 

3- Hydroxy-i-methoxystyryl  methyl  ketone,  obtained  by 
condensing  acetone  and  isovanillin,  lias  m.  p.  81°  from 
alcohol,  rising  to  92—93°  when  dried  in  a  vacuum 
[ phenylhydrazone ,  m.  p.  138—139°  (deeomp.) ;  O -benz¬ 
oyl  derivative,  m,  p.  114—115°].  Two  stereoisomeric 
oximes  are  produced,  which  will  be  described  later. 
When  the  ketone  is  reduced  with  hydrogen  and  pall- 
adised  charcoal,  a  mixture  of  3-hydroxy A-methoxy- 
phenylethyl  methyl  ketone  (iso zingerone,  cf.  Nomura,  A., 
1917,  i,  570),  m.  p.  41 — 42°  (oxime,  m.  p.  121-5— 
122-5°;  benzoyl  derivative,  m.  p.  55-5 — 56-5°),  which 
is  separated  as  its  hydrogen  sulphite  compound,  and 

-3-hydroxy A-methoxyphenylMobutyl  alcohol,  m.  p.  59°, 

.  p.  190 — 192°/17  mm.,  is  produced.  The  oxiine  of 
the  ketone  is  reduced  by  sodium  amalgam  in  warm 
glacial  acetic  acid  to  yS-hydroxy-i-methoxyphenyliso- 
butylamine,  m.  p.  114—115°  ( hydrochloride ,  m.  p. 
1(33 — 1G4°;  this  with  potassium  cyanate  yields  a 
ureide,  m.  p.  162—163°).  When  benzovlated  by  the 
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Schotten-Baumann  procedure,  the  amine  yields  the 
ON -dibenzoyl  derivative,  m.  p.  146 — 148°,  whereas 
when  its  hydrochloride  is  heated  at  140 — 145°  with 
benzoyl  chloride,  a  mixture  of  the  dibenzoyl  and 

Q-monobenzoyl  derivatives  is  produced;  the  latter  is 
an  oil  ( hydrobromide ,  m.  p.  ICC — 168°).  When 

y-3-hydroxy-4-methoxyphenyhsobutyl  alcohol  is 
treated  with  thionyl  chloride  and  pyridine,  an  impure 
chloro- compound  is  obtained,  which  interacts  with 
piperidine  at  120 — 130°  to  give  8-3-hydroxy-i-methoxy- 
phemjl-fi-jnperidinobuiane,  m.  p.  78 — 79°,  b.  p.  205 — - 
2106/13  mm.  (benzoate,  m.  p,  188 — 189°)-  p -Hydroxy - 
benzaldehyde  and  acetone  yield  p  -hydroxystyryl 
methyl  ketone,  m.  p.  112°  (oxime,  m.  p.  141 — 143°; 
pb. e 71  ylhyd ra zone,  m.  p.  130 — 131°;  benzoyl  derivative, 
m.  p.  130 — 131°).  This  ketone  is  readily  reduced  to 
y-p-hydroxyphenylisobuiyl  alcohol,  m.  p.  69 — 70°,  and 
P-p -hydroxyphenylethyl  methyl  ketone,  m.  p.  83-. 


84-5°  (oxime,  m.  p.  97 — 98° ;  benzoyl  derivative,  m.  p. 
72-5 — 73-5°),  the  oxime  of  which  is  reduced  by 
sodium  amalgam  and  acetic  acid  to  y-p-hydroxy- 
phenylisobutylamine,  m,  p.  110°  ( ureide  with  potassium 
cyanate,  m.  p.  160—161°;  ON -dibenzoyl  derivative, 
in.  p.  149°;  O -benzoyl  derivative,  m.  p.  117 — 119°, 
yielding  a  hydrochloride,  m.  p.  176 — 178°).  4-Hydr- 
oxy-3-methoxystyryl  methyl  ketone  (oxime  hydro¬ 
chloride,  m.  p.  128 — 129°;  phenylhydrazone,  m.  p. 
127—128°;  benzoyl  derivative,  m.  p.  121 — 122°), 
prepared  as  described  by  Nomura  ( loc .  cit.),  is  readily 
reduced  to  zingerone  and  the  corresponding  alcohol. 
Sodium  amalgam  and  acetic  acid  reduce  the  oxime 
of  zingerone  to  y •  i-hydroxy -‘A- met h oxyph enylisobutyl- 
amine,  m.  p.  103—104°  (hydrochloride,  m.  p.  189 — • 
190°;  ON-dibenzoyl  derivative,  m.  p.  107 — 108°; 
O -benzoyl  derivative  hydrobromide,  m.  p.  207 — 208°). 

W.  A.  Silvester. 

Additive  product  from  2  : 4-dimethylquinol 
and  aniline.  E.  Bamberger  (Bcr.,  1927,  60,  [B], 
977 — 982). — The  action  of  aniline  on  2  : 4-dimethyl¬ 
quinol  gives  compounds  I  and  II,  m.  p.  136 — 137° 
and  211*5 — 212°  after  softening,  to  which  the  following 
structures  are  tentatively  assigned  : 


Compound  I  is  converted  by  p-nitrophenylhydrazine 

into  the  corresponding  p -nitrophenylhydrazone,  m.  p. 
202 — 203°.  Compounds  I  and  II  appear  convertible 

into  nitrosoamines.  H,  Wren. 

Sulphuric  acid  esters  of  hydroxyalkyl  com¬ 
pounds  of  the  aromatic  series  [sulphatoalkyl 
ethers  of  phenols],  I.  G.  Fare  exil'd.  A.-G  —See 
B.,  1927,  324. 


Manufacture  of  new  aromatic  compounds  and  1 
dyes  therefrom  [thiol  derivatives  of  aminodiaryl- 
amines].  L.  Cassella  &  Co.,  G.m.e.H. — See  B., 
1927,  325. 

Catalytic  formation  of  mixed  cholesteryl 
ethers.  C.  E.  Bills  and  F.  G.  McDonald  (J.  Biol. 
Chem.,  1927,  72,  1 — 11). — Ethers  of  cholesterol,  in 
general,  may  be  prepared  by  heating  cholesterol  or 

cholesteryl  acetate  with  excess  of  the  appropriate 
alcohol  in  solution  in  benzene,  toluene,  or  xylene  in 
presence  of  activated  fuller’s  earth  or  of  certain 
other  catalysts.  This  observation  leads  to  the  con¬ 
clusion  that  the  compound  previously  obtained  (A., 
1926,  981)  by  heating  cholesterol  alone  under  these 
conditions  was  dieholesteryl  ether;  in  concordance 
with  this,  the  mol.  wt.  is  now  found  to  be  725 — 775. 
Cholesteryl  methyl  ether  has  m.  p.  82°,  [a]-„  —40*5°; 
cholesteryl  ethyl  ether,  m.  p.  89°,  [a]]?  —33*0°;  chole¬ 
steryl  n-propyl  ether,  m.  p.  100°,  [aj®  — 310° ;  chole¬ 
steryl  iso propyl  ether,  m.  p.  132°,  [ajj?  —31*1°;  chole¬ 
steryl  n-butyl  ether,  m.  p.  86°  (turbid  at  79°),  [af6 
—28*8°;  cholesteryl  iso  butyl  ether,  m.  p.  113°,  [aJJ, 
—28*7°;  cholesteryl  iso  amyl  ether,  m.  p.  98°  (turbid 
at  94°),  [a]33  —28*4°;  cholesteryl  n -hexyl  ether,  m.  p. 
79°  (turbid  at  68°),  [a}»  —26*0° ;  cholesteryl  n-hepiyl 
ether,  m.  p.  96°,  [a]f>  —25*6°;  cholesteryl  sec  .-octyl 
ether,  m.  p.  89°,  [ajg  —24*8°;  cholesteryl  allyl  ether, 
m.  p.  78°,  [a]„  —32*7°;  cholesteryl  phenyl  ether,  m.  p. 
155°,  [ajj?  —28*6°;  cholesteryl  d-bornyl  ether,  m.  p. 
177°,  [ay  -17*0°.  C.  R.  IlARINGTON. 

Cholesterol.  II.  E.  Montignie  (Bull.  Soc. 
chim,,  1927,  [iv],  41,  524 — 527). — Dehydrogenation 
of  cholesterol  with  sulphur  at  200°  or  with  1  mol. 
of  iodine  at  170°  affords  no  retene,  as  would  be  ex¬ 
pected  if  the  relationship  of  cholesterol  to  the  rosin 
acids  suggested  by  Aschan  (A.,  1921,  i,  512),  from 
a  comparison  of  colour  reactions,  is  valid.  In  the 
former  case,  hydrogen  sulphide  and  methyl  mercaptan 
are  evolved,  but  the  residue  is  a  black,  uncrystallisable 
mass,  partly  soluble  in  ether,  which  combines  with 
bromine.  The  reaction  product  with  iodine  on  treat¬ 
ment  with  chlorine  in  chloroform  affords  a  substance, 
C2«H«0,C15,  m.  p.  75°,  yielding  with  nitric  acid  a 
mtro-derivative,  m.  p.  53°.  With  potassium  hydrogen 
sulphate  at  145°,  cholesterol  affords  p-cholesterylene, 
m.  p.  1S8 — 193°  (tetrabromide,  m.  p.  164 — 166°). 
When  heated  with  glacial  acetic  and  phosphoric  acids, 
cholesterol  yields  a-eholesterylene,  m.  p.  79 — 80°, 
and  an  acetate,  m.  p.  112°,  hydrolysed  by  0*1  N- 
potassium  hydroxide  solution  to  isocholesterol,  m.  p. 
94*5°  (bromide,  m.  p.  91 — 92°;  benzoate,  108 — 109°). 
With  alcoholic  potassium  hydroxide  both  isochole¬ 
sterol  and  its  acetate  afford  cholesterol. 

R.  Brightman. 

Alleged  action  of  X-rays  on  cholesterol.  J. 
Hieger  (Bioehem.  J.,  1927,  21,  407 — 411). — Chole¬ 
sterol  in  chlorine-containing  solvents  such  as 
chloroform  or  carbon  tetrachloride  is  attacked 
by  the  chlorine  liberated  by  the  action  of  X-rays. 

In  benzene,  no  change  is  produced,  whilst  m 
chlorobenzene  the  change  is  very  slight.  Radiations 
from  radium  have  the  same  action  as  X-rays  oil 
cholesterol  in  chlorine-containing  solvents. 

S.  S.  ZlLYA. 
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Transformations  oi  cholesterol.  A.  Windaus 
(Annalcn,  1927,  453,  101 — 112). — When  cholesterol 
hydrochloride  is  boiled  with  anhydrous  sodiunx 
acetate  in  absolute  alcohol  (cf.  Maulhner,  A.,  1906, 
i,  579),  alio cholesterol,  m.  p.  117°,  is  obtained.  The 
new  isomeride  is  reconverted  into  cholesterol  at  tho 
ordinary  temperature  in  ethereal  solution  in  presence 
of  platinum  or  when  its  xylene  solution  is  boiled. 
With  bromine,  it  gives  cholesterol  dibromide,  and 
with  acetic  anhydride,  cholesteryl  acetate.  Tho 
mother-liquors  from  the  acetylation  yield  on  hydro¬ 
lysis  a  little  (3-cholesterol.  Catalytic  hydrogenation 
of  dfocholesteral  in  amyl  ether  affords  principally 
eoprosterol  with  a  little  dihydrocholesterol.  This 
indicates  that  in  aZZocholesterol  the  double  linking  is 
probably  attached  to  the  1-carbon  atom  (for  notation, 
cf.  A.,  1926,  723),  which  thereby  loses  its  asymmetry, 
apd  suggests  a  possible  mechanism  for  the  trans¬ 
formation  of  cholesterol  into  eoprosterol  in  the 
organism.  When  cholesterol  is  heated  with  finely- 
divided  nickel  (cf.  A.,  1916,  i,  813)  at  180°,  the  double 
linking  is  hydrogenated  at  the  expense  of  the  alcoholic 
group  and  the  configuration  of  the  1 -carbon  atom  is 
partly  changed,  cholestanone,  coprostanone,  and  a 
little  of  a  substance,  m.  p.  82°,  being  formed.  The 
formation  of  these  ketones,  in  which  a llo cholesterol 
is  probably  an  intermediate  stage,  explains  the 
hydrogenation  of  cholesterol  to  y-cholestanol  (loc  cit.) 
under  similar  conditions.  The  latter  is  also  obtained 
by  heating  cholesterol  at  180°  with  alcoholic  sodium 
ethoxide.  The  reduction  of  a  double  linking  under 
these  conditions  is  abnormal  and  may  again  be  due 
to  intermediate  formation  of  cholestanone  and  copro¬ 
stanone.  (3-Cholesterol  (Diels  and  Linn,  A.,  1908, 
i,  164)  is  catalytically  hydrogenated  in  ether-glacial 
acetic  acid  to  dihydrocholesterol.  If  it  differed  from 
cholesterol  in  the  configuration  of  the  hydroxyl 
group,  e-cholestanol  should  be  formed,  so  that 
probably  only  the  position  of  tho  double  linking  is 
different.  H.  E.  E.  Notton. 

Optically  active  diphenylhydroxyethylamines 
and  isohydrobenzoins.  I.  J.  Read  and  (Miss)  C.  C. 
Steele  (J.C.S.,  1927,  910 — 918). — aTDiphenylhydr- 
oxyethylamine  is  resolved  into  its  optically  active 
components  by  means  of  d-hydroxymethylenecamphor 
or  df-camphorsulphonic  acid.  The  isomerides  show 
strong  mutarotation  in  acetone.  The  externally 
compensated  base,  on  treatment  with  nitrous  acid, 
gives  a  mixture  containing  hydrobenzoin,  dl-iso- 
bydrobenzoin,  and  probably  deoxybenzoin,  whilst 
the  products  from  l-  and  d-tsodiphenylhydroxyethyl- 
amine  yield,  on  purification,  l-  and  d-wohydrobenzoin, 
respectively.  The  nitrous  acid  reaction  cannot  be 
used  to  determine  the  configuration  of  these  sub¬ 
stances,  but  Erlenmeyer  s  conclusions  (A.,  1897,  i, 
480;  1899,  i,  882)  are  confirmed  on  other  grounds, 
uiixed  crystals  of  d-  and  Z-i, ?ohyclrobenzom,  exhibiting 
iiemihedral  facets,  separate  from  ethereal  solutions 
of  dZ-wohydrobenzoIn.  Complete  optical  resolution 
cannot,  therefore,  be  effected  by  mechanical  separ¬ 
ation  (cf.  Erlenmeyer,  loc.  cit.).  Formyl-dl-neo- 
menthylamine  also  separates  from  solution  in  mixed 
.  r possessing  hemihedral  facets  (A.,  1926,  i, 

I'll).  The  following  are  described:  d-diphenyl- 


hydroxyethylammo-d-metkylenccamphor ,  m,  p.  146°, 
[«]d  +235°  in  alcohol;  d-  and  l-diphenylkydroxy - 
ethylamine  hydrobromide,  m.  p.  192°,  [ajn  ±59-0° 
in  water;  d -diphenylhyiroxyethylamim,  m.  p.  143°, 
[<*]»  4-10°  in  alcohol,  -f  15-1°  in  acetone,  mutarotating 
to  —  I20'8C  in  6  lips,  (hydrochloride,  [«]„  +69-3°  in 
water) ;  benzylidene-d-diphenylhydraxyethylamine, 
m.  p.  109°,  [«]0  -81-4°  in  alcohol;  Vll -diphenyl- 
hydroxyethylamine  hydrobromide,  m.  p.  184°;  bensyl- 
idene-dl-diphenylhydroxyethylamine ,  m.  p.  120-5° ; 
dl -dipli  enyl,  hydrozye  thy  (amine  d-bromocamphorsulphon- 
ate,  m.  p.  210°  (decomp.),  [ajD  +52-1°  in  water; 
d -diphemjlhydroxyethylamiw  d -camphorsulphonate, 
m.  p.  193°,  [a]D  +51-5°  in  water;  Z-wodiphenyl- 
hydroxyethylamine,  m.  p.  115°,  («]D  —125°  in  alcohol, 
— 102-2°  in  acetone,  mutarotating  to  —90-3°  in  3  hrs. 
(hydrochloride,  [a]D  —81-7°  in  water) — Erlenmeyer 
gives  m.  p.  113—114°,  [a]D  -109-6°  for  the  base; 
l-isohydrobenzoin,  m.  p.  146°,  [a]D  —89-7°  in  alcohol; 
d-isodiph  enylhydrox yethylamin  e  hydrogen  1  -tartrate, 
m.  p.  177°,  [oc]D  4-43-4°  in  water;  d-iso diphenyl- 
hydroxyelhylamine,  [a]0  4125-5°  in  alcohol;  d-iso- 
hydrobenzoin,  m.  p.  146°,  [*]D  490-5°  in  alcohol. 

hi.  Clark. 

o-Cresolbenzein  and  some  of  its  derivatives. 
W.  R.  Orndorff  and  S.  A.  McNulty  (J.  Araer. 
Chem.  Soc.,  1927,  49,  992 — 997). — o-Cresolbenzein 
(ef.  Schroeter,  A.,  1890,  898)  is  obtained,  together 
with  phenyl  4-  hydroxy-m-tolyl  ketone,  by  adding 
benzotrichloride  (1  mol.)  to  o-crcsol  (2-1  mols.)  at 
80°  over  a  period  of  several  hours.  The  stable  form, 
m.  p.  260 — 262°  (decomp.),  is  reddish-orange  and  has 
therefore  the  quinonoid  structure.  It  is  converted 
into  the  colourless  carbiuol  form  by  dissolution  in 
aqueous  sodium  hydroxide,  followed  by  addition  of 
ammonium,  chloride  solution  in  presence  of  ether. 
Tho  carbinol  is  reconverted  into  the  quinonoid  form 
by  loss  of  1  mol.  of  water,  in  a  current  of  dry  air. 
The  hydrochloride,  red,  m.  p.  222 — 223°,  sulphate, 
red,  m.  p.  231—232°,  diacetate,  m.  p.  104 — 105°,  and 
dibenzoate,  m.  p,  128 — 129°,  are  described.  Treat¬ 
ment  of  o-cresolbenzein  with  fuming  nitric  acid  in 
glacial  acetic  acid  affords  a  dim'fro-derivative,  m.  p, 
127°,  whilst  bromination  in  the  same  solvent  affords 
dibromo-o-cresolbenzein  hydrobromide,  m.  p.  230°, 
which  is  converted  into  dibromo-o-cresolbenzein, 
{40'5C7H8),  red,  m.  p.  238°,  when  boiled  in  toluene. 
The  latter  absorbs  1  mol.  of  dry  ammonia,  forming  a 
deep  blue  salt,  whilst  dry  hydrogen  chloride  yields 
the  dihydrochloride.  The  colourless  carbinol  form  of 
the  dibromo-derivative  is  obtained  by  dissolving  the 
above  quinonoid  form  in  aqueous  sodium  hj-droxido 
and  reprecipitating  with  ammonium  chloride  in 
presence  of  a  mixture  of  ether  and  light  petroleum. 
Reduction  of  o-eresolbenzein  with  zinc  dust  and 
glacial  acetic  acid  affords  phenyl- 4  :  4' -dihydroxy di- 
m -tolylmethane,  m.  p.  107 — 109°  ( diacetate ,  m.  p. 
109—410°;  dibenzoate,  m,  p.  145°;  dimethyl  ether, 
ra.  p.  100°),  which,  on  treatment  with  bromine  in 

flacial  acetic  acid,  yields  the  above  hydrobromide  of 
ibromo-o-cresolbenzein.  The  same  product  is  ob¬ 
tained  by  condensing  o-cresol  with  benzaldehyde  in 
presence"  of  zinc  chloride.  When  heated  with  5% 
aqueous  potassium  hydroxide,  o-eresolbenzein  yields 
phenyl  4-hydroxy-m-tolyl  ketone,  m.  p.  170 — 171° 
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(cf.  Bartolotti,  A.,  1901,  i,  36),  of  which  the  acetate, 
m,  p.  66-5°,  and  benzoate,  m.  p.  96°,  are  described. 

F.  G.  Willson. 

Synthesis  and  indicator  properties  of  some 
new  sulphonephthaleins.  B.  Cohen  (U.S.  Pub. 
Health  Rep.,  1926,  41,  3051— 3074).— ?»-C;resol- 
sulphonephthalein  (m-cresol-purple)  is  a  brilliant 
and  stable  indicator  of  acidity  in  the  region  pu  1-2 — 
2-8;  1-51.  absorption  maximum  533,  colour 

change  red  to  yellow.  The  second  colour  change 
is  from  yellow  to  purple  in  the  region  pa  7-4 — 9-0; 
p  8-32,  corresponding  with  the  dissociation  of  the 
phenolic  hydrogen  ion,  absorption  maximum  580. 
In  this  zone,  the  disadvantage  of  dichromatism  inter¬ 
feres  with  the  accurate  matching  of  colours.  The 
tctrabromo-derivative  (bromocresol-green),  m.  p. 
217 — 218°,  is  more  stable  in  solution  than  methyl- 
red;  absorption  maximum  617,  p#,  4-67,  useful  p„ 
range  3-S — 5-4,  colour  change  yellow  to  blue.  The 
tetrachloro-derivative  (chlorocresol-green),  m.  p. 
200 — 201°,  has  absorption  maximum  612,  p a-a  4-8, 
useful  pa  range  4-0 — 5-6,  colour  change  yellow  to 
blue. 

Dibr  omophenolsu  lphonepht  halein  ( hr  om  ophenol  - 

red),  m.  p.  230°,  absorption  maximum  574,  p^  6-16, 
has  useful  pa  range  5-2 — 6-8,  colour  change  yellow 
to  red.  The  dichloro-derivative  (chlorophenol-red ) 
has  m.  p,  261 — 262°,  absorption  maximum  573, 
pxH  5-9S,  useful  pa  range  4-8 — 6-4,  colour  change 
yellow  to  red.  The  dichlorodibromo-derivative 
(bromoehlorophenol-blue)  has  m.  p.  250 — 251°,  ab¬ 
sorption  maximum  596,  useful  pa  range  3-0— 4-6, 
3-9S,  colour  change  yellow  to  blue.  2  :  6-Xylenol- 
sulphonephthalein  has  in.  p.  253 — 254°,  Pk*  8-6. 

Chemical  Abstracts. 

Organic  acids  and  bases  in  non-aqueous 
solution.  III.  Aliphatic  dicarboxylic  and 
aromatic  acids.  F.  Holzl  (Monatsh.,  1926,  47, 
755 — 783). — The  behaviour  of  (a)  oxalic,  (b)  malonic, 
(c)  benzoic,  (d)  salicylic,  and  (e)  phthalic  acids  towards 
bases  in  absolute  alcoholic  solution  has  been  examined 
by  conductivity  measurements  at  25°  (cf.  A.,  1926, 
1206).  Under  these  conditions,  the  nature  of  the 
compound  formed  depends  more  on  the  dissociation 
coefficients  of  the  components  than  on  the  number 
of  acidic  or  basic  groups  they  contain.  Fairly 
strong  acids  and  bases  form  salts  of  normal  type,  but 
if  either  the  acidic  or  basic  component  is  weak,  the 
compound  is  usually  of  the  type  AB  (A=l  mol.  of 
acid,  B— 1  mol.  of  base).  The  results  frequently 
differ  from  those  obtained  from  thermal  diagrams 
(cf.  Kremaim,  A.,  1926,  393).  All  the  acids  ex¬ 
amined  give  compounds  of  the  type  AB  with  tri- 
methylamine,  aniline,  methylaniline,  dimethylaniline, 
p-toluidine,  and  o-,  m- ,  and  p-phenylencdiamines, 
but  no  compound  with  diphenylamine.  Further 
results  may  bo  summarised  as  follows,  stating  (1)  the 
base,  (2)  the  acid,  and  (3)  the  type  of  compound 
obtained  :  ammonia  :  with  {a),  (6),  and  (e),  AB  and 
AB2 ;  with  (c)  and  (d),  AB ;  diethylamine :  with  (a), 
(6),  (d),  and  (e),  AB  and  AB2 ;  with  (c),  AB ;  ethylene- 
diamine  :  with  (6),  A2B,  AB,  and  AB3;  with  (c), 
AB ;  with  (d),  A„B  and  AB ;  with  (e),  AB  and  AB2; 
benzylamine  :  with  (a)  and  (6),  AB  and  AB2;  with 
(c)  and  (d),  AB;  a-naphthylamine :  with  (u),  ( b ), 


(d),  and  (e),  AB ;  with  (c),  A2B  and  AB2 ;  p-naphthyl- 
ftmine  :  with  (a),  (6),  (d),  and  (e),  AB;  with  (c), 
A2B  and  AB2 ;  carbamide  :  with  (a),  (6),  and  (e), 
AB2 ;  with  (c)  and  (d),  AB.  H.  E.  F.  Notion. 

Nature  of  the  alternating-  effect  in  carbon 
chains.  XVI.  Directive  action  of  some  groups 
of  the  form  -COR  in  aromatic  substitution. 
K.  E.  Cooper  and  C.  K.  Ingold  (J.C.S.,  1927,  836 — 
841). — Progressively  increasing  wi-directive  power  is 
shown  by  the  groups  -Me,  -NH2,  -OH,  and  -Cl  in 
association  with  a  carbonyl  group  attached  to  the 
benzene  nucleus.  Thus  acetophenone,  benzamide, 
benzoic  acid,  and  benzoyl  chloride  give,  on  nitration, 
55,  69, 82,  and  90%  of  m-nitro-derivativc,  respectively. 
This  corresponds  with  the  conception  of  direction 
by  a  permanent  dipole  as  opposed  to  competition 
between  conjugative  electron  displacements. 

M.  Clark. 

Derivatives  of  diphenylamine-2-carboxylic 
acid.  II.  H.  Goldstein  and  M.  Piolino  (Helv, 
Chim.  Acta,  1927, 10,  332 — 334). — Reduction  of  2  :  4- 
dinitrodiphenylamine-6-carboxylic  acid  (Ullmann  and 
Engi,  A.,  1909,  i,  473)  with  stannous  chloride  yields 
the  double  tin  salt  of  the  diamino-acid,  of  which  the 
dihydroehloride  is  obtained  on  treatment  with  hydro¬ 
gen  sulphide.  This  on  esterification  with  methyl 
alcohol  and  hydrogen  chloride  yields  the  dihydro¬ 
chloride  of  methyl  2  :  4-diam in od iph enylamine- G-ai rb- 
oxylate,  the  free  base,  m.  p.  133°,  being  obtained  by 
the  action  of  ammonia  ( diacetyl  derivative,  m.  p. 
226 — 227°).  4'-Dimethylaminodiphenylamine-6-carb- 
oxylic  acid  similarly  yields  a  methyl  ester,  m.  p.  99— 
100°,  whilst  reduction  of  4-nitro-4'-dimethylaminodi- 
phenylamine-6-carboxylic  acid  (potassium  salt)  with 
stannous  chloride  yields  4-ammo-4' -dimethylamino- 
diphenylamine-O-carboxylic  acid,  in.  p.  208°  (deeomp.) 

(. dihydrochloride ;  diacetyl  derivative,  m.  p.  219°; 
methyl  ester,  m.  p.  111°;  dihydroehloride  of  methyl 
ester).  J.  W.  Baker. 

Mechanism  of  the  reaction  between  a  carb¬ 
oxylic  ester  and  a  Grignard  reagent.  T).  R. 
Boyd  and  H.  H.  Hatt  (J.C.S.,  1927,  898—010).— 
The  reaction  between  a  carboxylic  ester  and  a  Grignard 
reagent  in  presence  of  metallic  magnesium  results  in 
pinacone  as  well  as  tertiary  alcohol  formation.  Inter- 
mediate  production  of  a  ketone  is  therefore  postulated 
and  the  mechanism  of  its  formation  is  discussed. 
The  hypothesis  of  Stadnikov  (A.,  1914,  i,  954)  is 
criticised,  and  his  experimental  evidence  for  form¬ 
ation  of  the  ketone  R-CO-R'  as  an  intermediate  pro¬ 
duct  is  shown  to  be  incorrect.  The  product  supposed 
to  be  triphenylethylene  is  shown  to  he  diphenyl. 

Certain  pinaeones  may  be  advantageously  prepared 
by  this  method.  Thus  with  ethyl  o-toluate  and  mag¬ 
nesium  phenyl  bromide,  the  yields  of  pinacone  and 
tertiary  alcohol  are  38%  and  23%  respectively.  The 
following  are  described  :  tetra-o-lolylpinacol,  m.  p. 
158°;  di-o-tolylcarbinol,  m.  p.  119 — 119-5°. 

M.  Clark. 

Nature  of  the  alternating  effect  in  carbon 
chains.  XV.  Directive  action  of  some  groups 
of  the  form  -CR'R'  -COR  in.  aromatic  substitu¬ 
tion.  J.  W.  Baker  and  C.  K.  Ingold  (J.O.S.,  1927, 
832 — 836). — Ethyl  phenylacetate  and  ethyl  phenyl- 
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malonate  on  nitration  in  nitric  acid  (d  1*5)  at  or  below 
0°  give,  respectively,  9%  and  20%  of  the  m-deriv- 
ative.  These  results  are  taken  to  indicate  the 
occurrence  of  a  permanent  fractional  dipole  in  the 
carbonyl  group  similar  to,  but  weaker  than,  the 
permanent  integral  dipole  present  in  semi-polar 
double  linkings.  M.  Clark. 

Isomerism  of  anilino-m-nitrophenylaceto- 
nitrile.  II.  G.  Heller  and  E.  Schutze  {Ber., 
1927,  60,  [jB],  909—912;  cf.  A.,  1925,  i,  814).— The 
yellow  form  of  anilino-m-nitrophenylacetonitrile  in¬ 
variably  separates  from  acidic  solvents,  whereas  an 
equilibrium  between  the  yellow  and  colourless  varieties 
is  slowly  established  in  neutral  media,  from  which, 
when  rapidly  cooled,  the  two  forms  arc  deposited. 
There  is  no  evidence  of  polymerisation.  The  yellow 
variety  is  transformed  by  cold,  concentrated  sulphuric 
acid  into  yellow  anilino-m-niirophem/1 acetamide,  m.  p. 
150°  [ sulphate ,  m.  p.  about  203°  (decomp.)  after 
darkening  at  180° ;  hydrochloride] ;  crystallisation  of 
the  yellow  amide  from  alcohol  under  certain  conditions 
affords  the  colourless  amide.  The  persistence  of 
isomerism  in  the  amides  renders  the  cyclic  structure, 

K02-CgH4-CH<™>N,  for  the  yellow  nitrile  ( loc . 

cil.)  untenable.  m-Nitromandelonitrile  and  p-chloro- 
aniline  afford  p'  -  chloroanilino  -  m  -  nitrophenylacelo- 
nitrile,  yellow  crystals,  m.  p.  98 — 99°,  with  some 
jn-nitrobenzylidene-p'-chloroaniline,  m.  p.  86°,  where¬ 
as  m-nitromandelonitrile  and  m-chloroaniline  give 
solely  wi-nitrobenzylidene-ra'-chloroaniline,  ra.  p. 
103-5°.  o-Toluidine  gives  colourless  and  yellow 
o-toluidino-m'-nilrophenylacelonitriles,  m.  p.  135°, 
which  are  less  sharply  differentiated  than  the  anilino- 
derivatives.  wi-Toluidine  yields  solely  colourless 
m-toluidino-m'-nitrophenylacetonitrile,  m.  p.  104°, 
whereas  jt-toluidino-m'-nilrophenylacetonilrile,  m.  p, 
75 — 76°,  could  be  obtained  only  in  the  yellow  form. 

H.  Wren. 

Syntheses  of  amino-acids.  A.  Skita  and  C. 
Wulff  (Annalcn,  1927,  453,  190— 210).— The  con¬ 
densation  product,  m.  p.  144°  (this  vol.,  157),  of 
benzylidenccyc/ohexylamine  and  pyruvic  acid  is 
hydrogenated,  in  presence  of  colloidal  platinum, 
to  a  cyclohexyla m i nopk e nylp ropa neca rbox i/l ic  acid, 
i'leH.^OgN,  m.  p.  250°  {methyl  ester,  b.  p.  150 — 152°/ 
003  mni.,  and  its  hydrochloride,  m.  p.  148°,  and 
n Uroso - de ri vati ve ,  m.  p.  63°).  Similarly,  isobutyl- 
idenecyclohexylamine,  b.  p.  207 — 209°,  gives  with 
pyruvic  acid  an  unstable  compound,  which  is  hydro¬ 
genated  to  a  cyclahezylaminoheplanecarboxylic  acid 
{ethyl  ester,  b.  p.  145 — 148°/12  mm.,  and  its  hydro¬ 
chloride,  m.  p.  215°).  Ethylidenecyc/ohexylamine  and 
pyruvic  acid,  however,  in  dry  ethereal  solution  yield 
acetaldehyde  and  the  extremely  unstable,  yellow, 
amorphous  a-  cycloS  exyl  im  in  op  rop  io  n  ic  acid,  which  is 
readily  hydrogenated  to  a-cvcloA  exyla  minopropionic 
acid,  m.  p.  230°  {ethyl  ester,  b.  p.  110— 112°/12  mm., 
audits  hydrochloride,  m.  p.  173°,  and  picrolonate,  m.  p. 
104°),  A  second,  less  unstable,  condensation  product, 
x-cjdohexylamhio-x-hydroxypropionic  acid,  m.  p.  07°, 
prepared  from  cye/ohexylamine  or  a-propijlidenecydo- 
nexylamine,  b.  p.  59 — 61°/15  mm.,  and  pyruvic  acid  in 
ethereal  solution,  yields  the  same  cycfohexylalanine  on 


reduction.  The  constitution  of  the  latter  is  con¬ 
firmed  by  synthesis  from  cycfohexylamine  and 
a-bromopropionic  acid,  and  also  by  conversion  into 

cyc/ohexylethylamine . 

Contrary  to  the  statements  of  Knoop  and  Oesterlin 
(A.,  1925,  i,  1493),  faintly  acid  aqueous-alcoholic 
solutions  containing  ethylamine  and  pyruvic  or 
glyoxylic  acid  are  hydrogenated,  in  presence  of 
colloidal  platinum,  to  a -ethylaminopropionic  acid, 
m.  p.  211 — 215°  {methyl  ester,  b.  p.  44°/ll  mm.; 
ethyl  ester,  b.  p.  53°/10  mm.,  and  its  hydrochloride, 
m.  p.  129°),  and  ethylaminoacetic  acid  {ethyl  ester, 
b.  p.  58°/16  mm.,  and  its  hydrochloride,  m.  p.  135°), 
respectively.  In  this  reaction,  the  ethylamine  may 
be  replaced  by  aldehyde-ammonia,  which  is  reduced 
to  ethylamme  under  these  conditions,  or  by  ethyl- 
idene-ethylamine.  Under  analogous  conditions, 
alanine  (30%)  is  obtained  from  a  solution  containing 
ammonia  and  pyruvic  acid.  A  new  synthesis  of 
P-amino-acids  is  afforded  by  the  observation  that, 
unlike  the  parent  substance,  the  acetyl  and  A  alkyl 
derivatives  of  ethyl  p-iminobutyrate  are  readily 
hydrogenated.  Accordingly,  the  foHowing  derivatives 
of  ethyl  butyrate :  p-acetimido- ;  p-cyclo hexyl- 
imino-,  b.  p.  156 — 157°/12  mm. ;  p -ethylimino-,  b.  p. 
103 — 104° /8  mm. ;  p-iso amylimino-,  b.  p.  148 — 149°/12 
mm.,  and  p-phenyiimino-,  were  reduced  to  the  ethyl 
esters,  b.  p.  158°/12  mm. ;  b.  p.  130°/17  mm.  {hydro¬ 
chloride,  m.  p.  156 — 157°) ;  b.  p.  82 — 85°/19  mm. 
{hydrochloride,  m.  p.  123 — 124°);  b.  p.  108 — 110°/17 
mm.  {hydrochloride,  m.  p.  115 — 116°;  nilrobenzoyl 
derivative,  m.  p.  74—75°),  and  b.  p.  149 — 152°/17  mm, 
(hydrochloride,  m.  p.  174 — 175°),  respectively,  of 
$-acetamido- ',  P-cyclo hexylamino-,  m.  p.  150 — 155° 
{hydrochloride,  m.  p.  177°);  p -ethylamino-,  m.  p.  159 — 
160°  {hydrochloride,  m.  p.  70°) ;  $-isoamylamino-,  m.  p. 
170°,  and  p-anilino-  (Stormer  and  Robert,  A.,  1922, 
i,  519)  butyric  acids.  H.  E.  F.  Notton. 

Preparation  and  resolution  of  a-p -nitrophenyl- 
butyric  acid.  E.  Fourneau  and  G.  Sandulesco 
(Bull.  Soc.  chim.,  1927,  [iv],  41,  450 — 454). — a-Phenyl- 
butyronitrile  (Bodroux  and  Taboury,  A.,  1910,  i,  257) 
is  hydrolysed  only  on  heating  with  hydrochloric  acid 
in  a  sealed  tube ;  on  nitration  with  nitric  and  sulphuric 
acids  at  0 — 5°,  it  affords  a-p-nitrophenylbutyronitrile, 
which  is  readily  hydrolysed  by  dilute  sulphuric  acid 
to  a-p-nitrophenylbutyric  acid,  m.  p.  122 — 123°  {amide, 
m.  p.  139 — 140°).  Attempts  to  resolve  the  acid  with 
cinchonine,  cinchonidine,  quinine,  quinidine,  strych¬ 
nine,  and  brucine  were  unsuccessful.  The  d-acid, 
m.  p.  108—109°,  [a]o  +53-33°  (in  alcohol),  has  been 
obtained  by  crystallisation  of  the  morphine  salt.  The 
/-acid  has  not  been  obtained  pure.  ai-p-Aminophenyl- 
butyric  acid,  m.  p.  142—143°  {acetyl  derivative,  m.  p. 
208—209°),  is  described.  R.  Brightman. 

Preparation  of  di-p-ap-dimethyl-n-propyl- 
benzoyl  chloride  and  resolution  of  ap-dimethyl- 
n-propylaniline.  J.  W.  E.  Glatteeld,  H.  H. 
HorKiNS,  and  F.  H,  Thtjrber  (J.  Amer.  Chem.  Soc., 
1927,  49,  1039—1042;  cf.  A.,  1921,  i,  63).— p-ap-Di- 
methyl-n-propylaniline  was  converted  by  the  Sand- 
meyer  reaction  into  the  corresponding  nitrile,  b.  p. 
125 — 126°/8  mm.  (decomp.),  from  which,  by  alkaline 
hydrolysis,  p-xfi-dimethyl-n-propylbenzoic  acid,  m.  p. 
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77 — 78°,  was  obtained.  Treatment  with  phosphorus 
pentachlorido  yielded  the  acid  chloride,  b.  p.  1 18— 
120a/2  mm.  By  tho  use  of  d-cainphorsulplionic  acid, 
d-  and  Z-p-a(3-dimethylpropylanilines  have  been 
obtained,  having  [a]0  +3-85°  and  — 3-5°,  respectively. 

F.  G.  Willson. 

Plienylstearic  acid  from  oleic  acid.  B.  H. 
Nicolet  and  G.  M.  DeMilt  (J.  Amer.  Chem.  Soc., 
1927,  49,  1103 — 1106). — Plienylstearic  acid,  b.  p. 
250°/4  mm.,  m.  p.  not  above  —15°,  n50  1-4905,  is 
obtained  by  the  action  of  aluminium  chloride  on  oleic 
acid  in  benzene  solution,  in  35%  yield.  The  silver 
salt,  lead  salt,  m.  p.  about  86°,  methyl  ester,  b.  p. 
228°/4  mm.,  n-"1  1-4840,  amide,  liquid,  anilide,  b.  p. 
282°/4  mm.,  and  a  diniiro  -  derivative,  red,  viscous,  are 
described.  Oleic  acid  appears  to  react  analogously 
with  toluene  and  naphthalene.  F.  G.  Willson, 

Oxidation  of  cinnamic  acid.  L,  Rosenthaler 
(Arch.  Pharm,,  1927,  265,  110— 111).— Oxidation  of 
cinnamic  acid  with  cold  alkaline  permanganate  or 
warm  dilute  nitric  acid  produces  benzaldehyde, 
benzoic  acid,  and  oxalic  acid.  S.  Coffey. 

Superheating'  of  uniform  organic  compounds. 
III.  Aryl  esters  of  unsaturated  acids .  S.  Sera  up 
and  E.  Beng  (Bcr.,  1927,  60,  [11],  942—950;  cf.  A., 
1924,  i,  1185). — The  type  of  thermal  decomposition 
observed  with  esters  of  saturated  acids  and  acrylic 
acid  is  not  generally  shared  by  esters  of  unsaturated 
acids,  which  behave  individually.  Phenyl  cinnamatc 
at  290 — 300s  in  a  sealed  tube  or  under  atmospheric 
pressure  gives  stilbene  and  carbon  dioxide  with  a 
little  phenol.  Phenyl  p -chlorocinnamate,  m.  p.  100°, 
and  p -chlorophenyl  cinnamate,  m.  p.  105°,  similarly 
yield  p-chlorostilbcne  and  carbon  dioxide.  Phenyl 
v.-bromo-$-methylbuUjrale,  b.  p.  149 — 150°/16  mm., 
obtained  by  heating  phenol  with  a-bromo?sovalery{ 
bromide,  is  converted  by  pyridine  bases  into  phenyl 
fifi-dimethylacrylale,  b.  p.  127°/11  mm.,  which  passes 
at  220 — 230°  into  o-fi'i-dimelhy'lacrylylpkenol,  in.  p.  88° 
(phenylhydrazone,  m.  p.  118°),  which  is  also  obtained 
from  the  ester  and  zinc  chloride  at  140 — 160°.  The 
phenol  is  hydrolysed  by  alcoholic  potassium  hydroxide 
to  o-hydroxyacetophenone.  p -Chlorophenyl  a-bromo- 
$-methylbutyrale,  b.  p.  170 — 171°/15  mm.,  is  trans¬ 
formed  by  pyridine  into  p-chlorophenyl  dinielhyl- 
acrylate,  b.  p.  155 — 156°/15  mm.,  which  is  similarly 
converted  into  p-chloro-o-fifS-dimethylacrylylphenol, 
identified  by  its  hydrolysis  to  6-chloro-2-hydroxy- 
acetophcnone.  Thermal  decomposition  of  the  acrylic 
esters  is  greatly  facilitated  if  they  arc  not  completely 
free  from  the  parent  bromo-compounds.  Thermal 
decomposition  of  phenyl  oleate,  b.  p.  256 — 257°/12 
mm.,  and  phenyl  elaidale,  b.  p.  256— 257°/12  mm., 
in.  p.  22°,  yields  phenol,  and  appears  to  be  accompanied 
by  partial  isomerisation  of  the  esters.  Analogous 
results  are  recorded  with  (non-homogeneous)  phenyl 
erueate,  b.  p.  285°/12  mm.,  m.  p.  18°,  and  phenyl 
brassidate,  b.  p.  285°/12  mm.,  m.  p.  44°. 

H.  Wren. 

Transformation  of  alio  cinnamylideneacetic 
acid  into  the  normal  form  with  iodine  as  photo¬ 
catalyst  in  methyl  alcohol  solution.  II.  J.  C. 
Ghosh  and  M.  N.  Mitra  (J.  Indian  Chem.  Soc.,  1926, 
3,  273 — 290). — Tho  transformation  of  allocimmmyl- 


ideneaeetic  acid  into  the  normal  form  with  iodine  as 
a  photocatalyst  has  been  investigated  in  methyl 
alcohol  solution  by  a  method  analogous  to  that 
previously  employed  in  chloroform  solution  (Ghosh 
and  Gupta,  A.,  1926,  400).  Equilibrium  is  attained 
when  90%  conversion  has  been  effected,  this  value 
being  independent  of  the  concentration  of  the  iodine 
and  the  intensity  of  the  light,  and  almost  independent 
of  temperature.  The  velocity  constants  k'  and  k"  for 
a  homogeneous,  unimolecular  reversible  reaction  for 
freshly-prepared  solutions  are  constant  when  the 
concentration  of  the  iodine  is  greater  than  0-024A7, 
but  below  this  the  value  of  k'  increases  continually, 
denoting  a  period  of  induction.  With  increasing 
concentration  of  iodine,  the  value  of  k'  passes  through 
a  maximum  and  then  diminishes.  When  old  solutions 
are  used,  the  values  of  k'  and  k"  are  smaller,  but  are 
constant  throughout  the  reaction.  The  values  of  the 
constants  decrease  with  increasing  initial  concen¬ 
tration  of  the  offo-aeid  and  are  proportional  to  the 
intensity  of  the  light  (X— 500  gu).  The  temperature 
coefficient  of  the  reaction  is  very  small.  It  is 
calculated  that  each  quantum  of  light  transforms 
4-23  X 102  mols.,  but  Einstein’s  law  of  photo¬ 
chemical  equivalence  does  not  seem  to  be  applicable 
to  the  reaction.  The  results  are  discussed  and  the 
maximum  in  the  velocity  constant-iodine  concen¬ 
tration  curve  is  explained  on  the  basis  of  Perrin’s 
assumptions  (A.,  1924,  ii,  713 ;  cf.  Rule,  A.,  1926,  361). 

J.  W.  Baker. 

Isomeric  phenylserines.  M.  0.  Forster  and 
K.  A.  N.  Rao  (J.  Indian  Inst.  Sci.,  1927,  9A, 
193 — 201). — See  A.,  1926,  1037. 

Hydrophthalides.  II.  Action  of  sodium 
amalgam  on  monoalkylidenephthalides.  S. 
Berlingozzi  and  L.  Cione  (Gazzetta,  1927,  57, 
243 — 248;  cf.  A.,  1926,  835). — By  reducing  tho 
corresponding  alkyjidenephthalidos,  obtained  by  the 
action  of  phtnalic  anhydride  on  an  aliphatic  anhydride, 
with  sodium  amalgam  in  the  cold,  ethylphthalide, 
in.  p.  12°  (cf.  Gottlieb,  A.,  1899,  i,  511),  propyl- 
phthalidc,  b.  p.  154°/10  mm.  (cf.  Gucci,  A.,  1898,  i, 
665),  and  iso butylphthalide,  b.  p.  159°/10  mm.  (from 
isobutylidenephthalide,  m.  p.  97°),  ivere  obtained. 
Reduction  of  these  in  boiling  alkaline  solution  by  pure 
sodium  amalgam  gave  ethyl-,  propyl-,  and  isobutyl- 
(b.  p.  161°/10  mm.)  A6-tetrahydrophthalides. 

E.  W.  Wignall.  _ 

Hydrophthalides.  III.  Derivatives  of  A2>6-di- 
hydrophthalide.  S.  Berlingozzi  [with  C.  SIfx- 
nonna  and  A.  Palma]  (Gazzetta,  1927,  57,  248 — 254; 
cf.  preceding  abstract). — By  the  action  of  magnesium 
alkyl  iodides  on  A2:G-dihydrophthalic  anhydride,  the 
following  A2:G-dihydrophthalides  are  prepared :  methyl 
b.  p.  148°/14  mm. ;  ethyl-,  b.  p.  143°/6  mm.,  15F/10 
mm. ;  n-propyl-,  b.  p.  160°/9  mm. ;  isobutyl-,  b.  p- 
164°/10  mm. ;  the  last  three  derivatives  are  also 
obtained  by  careful  reduction  of  the  corresponding 
alkylphthahdes  by  sodium  amalgam.  Tho  ethyl- 
dihydroph thalide  is  hydrolysed  by  sodium  hydroxide 
solution  to  2-a-hydroxypropijl-iP- -&-d ihydrobenzo ic  acid, 
isolated  as  the  silver  salt,  oxidised  by  alkaline 
permanganate  to  succinic  and  oxalic  acids,  decom¬ 
posed  by  alkali  fusion  to  propionic  acid  and  other 
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substances,  reduced  by  sodium  amalgam,  in  the  cold 
to  cthyl-A6-tetrahydrophthalide,  and  in  alcohol  in 
the  hot  probably  to  e thylh cxahydrophthalide ,  which  is 
hydrolysed  to  2-a-hydroxypropylhexahydrobenzoic  acid, 
isolated  as  the  silver  salt.  These  reactions  indicate  its 
A2’  ^structure.  E.  W,  Wiqnall. 

Hydrophthalides,  IV.  u-Butyl  derivative  of 
A64etrahydrophthalide.  S.  Berlingozzi  and  G. 
Luro  (Gazzetta,  1927,  47,  255 — 264;  cl.  preceding 
abstracts)  ~j\-Bvtyl-A6-letrahydrophthalide  (annexed 
formula),  b.  p.  187—188717 
mm.,  [A7],.  55-30,  [RL}p  56-70, 
is  obtained  from  magnesium 
iodide  and  A2-tetra- 
hydrophthalic  anhydride,  and 
also  from  ph  thalic  a  nhydride  and 
sodium  w-valerate.  These  con¬ 
dense  to  give  n-butylide.nephthalide,  m.  p.  82 — 83°, 
somewhat  unstable,  which  is  reduced  to  n-butyl- 
phthalide,  which  on  hydrolysis  gives  o- a-hvdroxyamyl- 
benzoie  acid  (cf.  C-iamieian  and  Silber,  A.,  1897,  i,  483, 
484).  Reduction  of  hot  n-butylphthalide  by  sodium 
amalgam  gives  «.-butyl-A6-tetrahydrophthalide.  This 
substance,  which  has  an  odour  resembling  celery  oil 
and  may  be  named  isosedanolide  (cf.  Ciamician,  loc. 
cit.),  hydrolyses  to  syrupy  2-x-hydroxyamyl-As-letra- 
hydrobenzoic  acid  ( silver  salt),  which  is  oxidised 
by  alkaline  permanganate  to  a-hydroxyamylbenzoic 
acid,  and  is  reduced  by  sodium  in  alcohol  to  e-hydroxy- 
amylhexahydrobenzoic  acid.  Fusion  with  alkali 
yields  tetrahydrobenzoic  acid.  E.  W.  Wigsall. 

Hydrophthalides.  V.  Relation  between  con¬ 
stitution  and  odour.  S.  Berlingozzi  (Gazzetta, 
1927,  57,  264—268;  cf.  preceding  abstracts). — 
Unsubstituted  phthalide  has  ail  odour  resembling  that 
of  bitter  almonds,  and  A2:8-dihydro-,  A6-tetrahydro-, 
and  hexahydrophthalides  have  terpene-like  odours. 
Uialkylphthalides  have,  however,  a  slight  odour 
resembling  celery,  which  becomes  stronger  with  alkyl - 
ideneplithalides,  and  strongest  with  monoalkyl 
derivatives,  especially  those  of  tetrahydro-  and 
hexahydro-phthalides .  This  odour  is  increased  with 
increased  size  of  the  substituent  group,  hut  aryl- 
phthalides  have  no  such  odour. 

Phenyl-A&-9-dihydrophlhalide,  in.  p.  above  5°,  b.  p. 
197— 198714  mm.,  obtained  from  A2-  6-dihydro- 
phthalic  anhydride  and  magnesium  phenyl  bromide, 
is  oxidised  by  alkaline  permanganate  to  benzoic, 
succinic,  and  oxalic  acids.  Phenyl-A6-tetrahydro- 
bthalide,  b.  p.  192 — 193714  mm.,  which  oxidises  to 
enzoie  and  A1-tetrahydrohenzoie  acids,  is  obtained 
similarly,  and  also  by  reduction  by  zinc  and  acetic 
acid  of  2-benzoyl-A6-telrahydrobenzoic  acid  obtained  by 
condensation  of  A2-tetrahydrophthalic  anhydride  with 
benzene  (silver  salt  prepared).  E.  W.  Wignall. 

2-Methoxydiphenyl-2'-carboxylic  acid  and  its 
demethylation  with  thionyl  chloride.  H.  G,  Rule 
and  E.  Bretscher  (J.C.S.,  1927,  925— 928).— Methyl- 
°n  the  lactone  of  2-hydroxydiphenyl-2'-carb- 
OAylio  acid  gives  2-methoxydiphenyl-2' -carboxylic  acid , 
p.  152 — 153°  (corr.)  ( methyl  ester,  b.  p.  181 — 182°/ 
bim.).  When  warmed  with  thionyl  chloride,  this 
ut>stance  is  demethylated,  regenerating  the  lactone. 

M.  Clark. 


Esters  of  hexahydrophenylglycine-o -carb¬ 
oxylic  acid.  D.  Vorlander  and  W.  Fachmann 
(Ber.,  1927,  60,  [R],  844). — In  amplification  of  pre¬ 
vious  work  (A.,  1926,  1139),  the  following  constants 
are  recorded  :  dimethyl  ester,  b.  p.  163 — 170°/23 — 
25  mm.,  140 — 152710—12  mm.,  148 — 152a/12  mm.; 
diethyl  ester,  b.  p.  170— 173°/15— 16  mm.,  165— 
166°/12  mm.  The  hydrochlorides  of  the  dimethyl 
and  diethyl  esters  have  in.  p.  159°  (decomp.)  and 
about  80°  (decomp.),  respectively.  H,  Wren. 
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Ethyl  benzoylpyruvate.  H.  Gault  and  A. 
Funke  (Bull.  Soc.  chim.,  1927,  [iv],  41,  473—499). 
Ethyl  benzoylpyruvate  condenses  with  formaldehyde 
in  presence  of  diethylamine  with  or  without  alcohol 
as  solvent,  affording  in  80 — 90%  yield  ethyl  niethylene- 
bisbenzoylpyruvate  (ethyl  fiS-dibenzoyl-xs-diketopimel- 
ate),  CH2[CH(COPh),CO*CO;iEt]3  (I)  (monohydrate, 
m.  p.  about  95° ;  diphenylhydrazone,  m.  p.  100° ;  oxime, 
oily).  Acetaldehyde  and  its  homologues  do  not  con¬ 
dense  under  these  conditions,  but  in  presence  of 
hydrochloric  acid  afford  furan  derivatives.  Hydro¬ 
lysis  of  (I)  with  cold  dilute  alkali  or  with  boiling 
hydrochloric  or  20%  sulphuric  acid  affords  oxalic 
acid  and  ae-diphenylpentane-as-dione.  Dehydration 
with  cold  sulphuric  acid  affords  (yield  2%,  26%  in 
presence  of  ^alcohol)  ethyl  ( mcthylenebis-S-indone- 

'CfCOoEt)^0- 100*:  (n)> 
yellow,  m.  p.  104°  (diphenylhydrazone,  in.  p.  150°).  On 
hydrolysis  with  dilute  alkali,  the  ester  affords  the 
acid,  red,  m.  p.  170°  (monophenylhydrazone,  sodium 
salt).  Methylencbis-3-iiidonc-l-carboxylic  acid  is 
stable  towards  mineral  acids,  except  sulphuric  acid, 
but  is  decomposed  by  strong  alkalis.  On  oxidation 
with  potassium  permanganate  or  chromic  and  acctio 
acids,  it  affords  60%  of  the  theoretical  yield  of  phthalie 
acid.  Hydriodic  acid  is  almost  without  action,  but 
with  sodium  amalgam  in  alkaline  solution  the  acid 
affords  a  colourless,  amorphous  product,  C24Hj806, 
in  which  the  presence  of  hydroxyl  groups  could  not 
be  established,  but  which  regenerates  methylenebis- 
3-indone-l-carboxylic  acid  on  oxidation  with  dilute 
nitric  acid.  Thionyl  chloride  affords  a  substance, 
m.  p.  129°,  containing  only  5 — 6%  of  chlorine. 

Acetaldehyde  and  ethyl  benzoylpyruvate  in  ethereal 
solution  in  presence  of  hydrogen  chloride  afford 
S-benzoylA  :  5 -d  t  keto -2 -methyl  fur  an,  m.  p.  129°  [copper 
salt  (+2H20)],  affording  an  anilide,  in.  p.  220 — 225° 
(dccomp.),  and  on  hydrolysis  with  dilute  alkali, 
acetaldehyde,  acetophenone,  and  oxalic  acid.  Hept- 
aldehyde  and  ethyl  benzoylpyruvatecondense  directly, 
affording  ?j -benzoyl A  :  5-diheto-2-n-hexylfuran  (hexyl- 
ketoparacophenone),  m.  p.  136°  ( copper  salt,  +2H20  ; 
anilide,  in.  p.  140°),  affording  on  alkaline  hydrolysis 
acetophenone,  heptaldehyde,  and  oxalic  acid. 

R.  Brightman. 

Some  reactions  of  8-ketonic  nitriles.  II. 
C.  F.  H.  Allen  (J.  Amer.  Ohem.  Soc.,  1927, 49, 1112 — 
1115;  cf.  A.,  1925,  i,  963).— Knoevcnagel’s  condens¬ 
ation  of  benzoyl  cyanide  with  p-methoxyphenyl  styryl 
ketone  in  presence  of  sodium  etkoxide  (A.,  1895,  i, 
48)  has  been  modified,  and  a  solid  product,  afi-di- 
phenyl-y-p-methoxybenzoylbutyronitrile  (I),  m.  p,  116°, 
obtained  in  93 — 94%  yield.  ^-Phenyl- x-p-miro- 
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‘ phenyl-y-p-mcthoxybenzoT/lbutyronilrile ,  m.  p.  151°, 
was  obtained  similarly  from  p-nitrobenzoyl  cyanide. 

Hydrolysis  of  (I)  with  hydrochloric  acid  at  130 — 
140°  yields  a.&-diphenyl-y-p-methoxybenzoylbutyric 
add,  m.  p.  200 — 201°  (methyl  ester,  m.  p.  169°). 
Treatment,  of  (I)  with  hydrogen  bromide  in  glacial 
acetic  add  yields  first  a$-diphenyl-y-p-methoxybenzoyl- 
butyramide,  m.  p.  248 — 250°,  and  then  2-Tefo-3  :  4-tfi- 
ph  enyl-Q-p-methoxyphenylteirahyd  ropyridin  e,  in.  p . 
199°,  which,  on  treatment  with  butyl  nitrite  in  glacial 
acetic  acid,  yields  2-hydroxy -3  :  i-diphenyl-6-p-meth- 
oxyphenylpyridine,  m.  p.  249°.  Bromination  of  (I) 
in  chloroform  affords  2-bromo-6-hydroxy-3 : 4 -di- 
phenyl-Q-p-nietk oxypk enyl-5  :  6 -dihydropyr idine ,  m.  p. 
119°,  and  2-brorno-o  :  4  -  d  iph  enyl  -  6  -p  -  me,  th  oxy phenyl  - 
pyridine,  ni.  p.  152°,  the  latter  being  also  obtainable 
from  the  former  product  by  treatment  with  acetyl 
chloride.  F.  G.  Willson. 

Bile  acids.  XV.  Electro-reduction  of  dehydro- 
deoxycholic  acid  to  hydroxyketocholanic  acid. 
Conversion  of  the  product  into  7-ketocholanic 
acid.  M.  Schenck  and  H.  Kibchhoe  (Z.  physiol. 
Chem.,  1927,  163,  120—133;  cf.  Wieland  and 
Boersch,  A.,  1919,  i,  572;  Borsche  and  Hallwass, 
A.,  1922,  i,  1158,  1159). — Electro-reduction  of  de- 
hydrodeoxycholic  acid  (a-diketoeholanic  acid,  an¬ 
nexed  formula),  m.  p.  188 — 189°,  in  10%  aqueous- 
alcoholic  sodium  hydroxide  at  35 — 40°  yields  hydroxy  - 

ketocholanic  acid 
(ICH-OH  in  position  4), 
isolated  as  ethyl  ester, 
m.  p.  132 — 134°  (ester 
oxime,  m.p.  168 — 170°) ; 
the  free  acid  contains 
1H20  (sinters  at  105 — 
107°),  and  after  drying 
at  125°  has  m.  p.  155 — 
160°.  Dehydration  of 
the  ethyl  ester  gives  ethyl  ketocholenate,  m.  p.  105 — ■ 
108°,  which  is  reduced  by  hydrogen  and  palladium  to 
7-ketocholanic  acid  (-CHy  in  position  4),  m.  p.  185° 
(oxime,  m.  p.  245°),  unobtainable  by  direct  reduction 
of  hydroxyketocholanic  acid.  C.  Hollins. 

Derivatives  of  phthalamic  acid  and  phthal- 
imide.  C.  Mannich  and  O.  Walther  (Arch. 
Pliarm.,  1927,  265,  11 — 15). — It  was  to  be  expected 
that  the  compounds  of  the  type, 

previous  paper  (this  vol.,  579), 
woidd  condense  to  form  isoquinoline  derivatives,  and 
even  further  to  give  fused  ring  compounds  of  benz- 
anthrone  typo.  Actually  only  phthalimide  deriv¬ 
atives  are  produced  when  these  compounds  are 
treated  with  phosphorus  oxychloride  in  hot  xylene. 

Methyl  $-methoxy-$-S  :  4 -methylenedioxyphenylethyl- 
phthalamaie  (I),  m.  p.  141 — 142°,  is  converted  in  this 
way  into  3  :  4  ethylenedioxystyrylphthalimide, 

ch2o2:c6h3-ch:ch-n<^>csh4,  m.  P,  isi— is2°, 

which  is  hydrolysed  by  alcoholic  potassium  hydroxide 

to  3  :  4 -methylenedioxystyrylphthalamic  acid ,  m.  p.  185° 


(decomp.).  When  P-methoxy-fi-phenylethylamine  is 
treated  with  o-earbomethoxybenzoyl  chloride  by  the 
Sehotten-Bauinann  method,  methyl  $-methoxy-  Q-phcnyl- 
ethylphthalamate,  m.  p.  119 — 120°,  is  produced  norm¬ 
ally,  together  with  the  free  add,  m.  p.  140°,  as  a  by¬ 
product.  When  treated  with  phosphorus  oxychloride, 
the  ester  yields  styrylphthalimide,  m.  p.  184 — 185°, 
which  is  hydrolysed  by  alcoholic  potassium  hydroxide 
to  styrylphtkalamic  acid,  m.  p.  170°  (decomp.). 
p-Methoxy-p-phenylethylphthalamic  acid  is  converted 
by  phosphorus  oxychloride  in  hot  xylene  into  $-meth- 
oxy - (3 -pk enyl etkylph th alimide,  m.  p.  120°,  from  which 
styrylphthalimide  is  obtained  by  treatment  with 
phosphorus  pentoxide  in  hot  xylene. 

W.  A.  Silvester. 

Tautomerism  in  the  phthalonic  and  phthalide- 
carboxylic  acids.  I.  M.  A.  Cornillot  (Ann.  Chim,, 
1927,  [x],  7,  227 — 273). — An  introductory,  theor¬ 
etical  paper  in  which  various  philosophical  aspects  of 
tautomerism  are  considered  together  with  the  logical 
methods  of  investigation  involved  in  each  view.  The 
problem  of  the  real  structure  of  a  tautomeric  sub¬ 
stance  is  studied  (also  means  of  its  representation), 
and  the  relative  value  of  physical  and  chemical  testa 
.of  its  homogeneity  are  considered.  On  the  basis  of 
Laar’s  original  hypothesis,  the  author  attempts  to 
develop  an  atomistic  theory  of  tautomerism.  The 
displacement  of  any  atom  within  a  molecule  from  its 
mean  position  by  thermal  agitation  is  resisted  by  the 
potentials  involved  in  its  displacement,  but  in  certain 
cases  it  may  come  within  the  field  of  another  a  tom, 
thus  causing  a  deformation  of  the  potential-displace¬ 
ment  curve,  passing,  at  the  threshold  of  the  two  fields, 
through  an  active  state,  and  leading,  respectively, 
to  isomerism,  pseudomerism,  desmotropy,  tauto¬ 
merism,  and  allotropy,  the  conditions  for  which  are 
elaborated.  Pseudomerism,  which  the  author  prefers 
to  the  term  “  mesomerism,”  is  regarded  as  due  to 
different  affinity  relationships,  desmotropy  to  a 
duality  of  the  mean  structure,  and  tautomerism  to 
a  duality  of  the  active  phases  of  the  molecule. 

J.  W.  Baker. 

Quinovic  acid.  I.  H.  Wieland  and  M.  Erlen- 
bach  (Annalen,  1927,  453,  83 — 100). — Analyses  of 
quinovic  acid  and  its  derivatives  (cf.  Liebermann  and 
Giesel,  A.,  1884,  1191 ;  Kremp,  Diss.,  Freiburg,  1924) 
indicate  that  it  has  the  formula  C^H^Og,  and  con¬ 
tains  one  hydroxyl  group  and  two  carboxyl  groups. 
The  tribenzoyl  derivative  must  therefore  contain  two 
mixed  anhydride  groups;  these  are  hydrolysed  by 
boiling  with  moist  pyridine,  giving  a  monobenzoyl 
derivative,  m.  p.  284°  (decomp.).  Similarly,  the  tri¬ 
acetyl  derivative  affords  with  boiling  methyl  alcohol 
a  monoacetyl  derivative,  m.  p.  284°.  Pyroquinovic 
acid,  C2gH43(0H)-C02H  ( methyl  ester,  m.  p.  116°), 
gives  a  diacetyl  derivative,  m.  p.  157°,  and  a  mono- 
acetyl  derivative,  m.  p.  240°.  Novic  acid, 
CwH43CVC02H,  obtained  by  Liebermann  and  Giesel 
by  treating  quinovic  acid  with  sulphuric  acid,  is 
conveniently  prepared  by  reducing  this  substance  m 
acetic  acid  solution  with  amalgamated  zinc.  Although 
it  is  probably  the  y-lactone  of  quinovic  acid,  it  is 
extremely  difficult  to  hydrolyse,  and  gives  with 
alcoholic  potassium  hydroxide  in  a  sealed  tube  the 
isomeric  a  n h yd roqu  inovic  acid,  C28H42(C02H)2,  m-  P- 


those  described  in  the 


ORGANIC  CHEMISTRY. 


663 


225°,  decomposing  above  this  temperature  into  pyro- 
anhydroquinovic,  acid,  C28H43*C02H,  m.  p.  188°,  and 
carbon  dioxide.  Novic  acid  is  oxidised  by  chromic 
acid  to  a  yellow  substance,  C^H40O,.,  m.  p,  231°. 
The  neutral  products  of  the  action  of  sulphuric  acid 
on  quinovic  acid  are  quinochromin  and  a  little  dehydro- 
quinovic  anhydride,  €3011,204,  m.  p.  306°,  which  is 
hydrolysed  to  the  corresponding  acid,  C30HuO6>  m.  p., 
alter  loss  of  water,  306°.  Quinochromin,  C29H4202, 
a  neutral  substance,  is  formed  from  quinovic  acid 


GirH, 


C25H42 


1  sr  (i.) _ ^  1  1  '  (n.) 

C(0H)(CO2H)-C-C-CO2H  ■  co-oc-co 

(I)  by  loss  of  C0+2H20.  The  latter  must  there¬ 
fore  be  an  a-hydroxycarboxylic  acid.  Since  quino¬ 
chromin  (II)  is  not  a  lactone,  the  second  carboxyl 
group  has  apparently  undergone  ring  closure,  giving 
a  cyclic  ketone.  No  derivatives  of  the  ketonic 
function  have  yet  been  obtained.  The  above 
partial  formulae  express  the  probable  relationship  of 
the  two  substances.  H.  E.  F.  Notion. 


Constituents  of  the  kawa  root.  III.  Catalytic 
hydrogenation  of  methysticin.  W.  Borsche 
(Ber.,  1927,  60,  [B],  982—984;  cf.  A.,  1915,  i,  438; 
1921,  i,  862).— The  failure  of  Goebel  (A.,  1922,  i,  657) 
to  add  more  than  1  mol.  of  hydrogen  to  methysticin 
by  catalytic  hydrogenation  is  explained,  since  the 
cyclic  structure, 

CH202:C6H3-CH:CH-CH<<^oA<reC^CH  ,  must  be 

assigned  to  it,  owing  to  the  observation  of  Murayama 
and  Shinozaki  (Chem.  Zentr,,  1925,  II,  2062)  that  it 
exists  in  optically  active  forms  and  hence  contains 
an  asymmetric  carbon  atom.  fsoMethysticin, 
CH202:CGH3-[CH:CH]2-CO-CH2-CO2Me,  and  rnethy- 
sticic  ( ?  isomethysticic)  acid,  derived  from  it,  readily 
add  2  mols.  of  hydrogen.  Dihydromethysticin,  m.  p. 
114°,  and  tetrahydromethysticole, 
CH202:C6H3-[CH2]pC0Me,  b.  p.  183—184711  mm., 
1*1.  p.  28°  (, semicarbazone ),  are  described.  The  latter 
substance  is  converted  by  condensation  with  benz- 
aldehyde  in  alkaline  solution,  followed  by  catalytic 
reduction  of  the  product  of  the  reaction,  into  a-phenyl- 
y-methylenedioxyphenylheqrtan-y-one,  m.  p.  40 — 41°. 

H.  Wren. 

Compounds  of  aromatic  aldehydes  with  di- 
methylJiydroresorcmol  (dimethylcycfohexanedi- 
°ne).  II;  A.  Bernardi  (Annali  Chim.  Appl., 
1927,  17,  163—166)  . — Compounds  analogous  to  those 
formed  with  vanillin  and  piperonal  (ibid.,  1926,  16, 
132)  are  formed  by  dimethylcyc/ohexanedione  with : 
salicylaldehyde,  CKJH28  0  5,  m.  p.  208 — 209°;  anis- 
aldehyde,  m.  p.  142 — 143°;  acetylvanillin, 

C2gH320-,  m.  p.  167 — 168°;  citronellal,  C26H40O4, 
m.  p,  70-— 71°;  citral,  C28H3804,  liquid.  These  com¬ 
pounds  give  characteristic  colour  reactions  with  con¬ 
centrated  sulphuric  acid,  nitrous  acid,  nitric  acid,  and 
alcoholic  ferric  chloride  solution.  T.  H.  Pope. 

Agnotobenzaldehyde.  G.  Heller  and  H.  Herr¬ 
mann  (Ber.,  1927,  60,  [B],  912—913;  cf.  Heller  and 
>  ourlis,  A.,  1908,  i,  208). — Confirmation  of  the  view 
that  agnotobenzaldehyde  (Bamberger  and  Bemmert, 

j  1907,  i,  163)  obtained  by  cautious  reduction  of 


o-nitrobenzaldehyde  is  a  molecular  compound  of 
o-nitro-  and  o-liydroxylamino-benzaldehyde  is  afforded 
by  the  observation  that  it  is  converted  by  p-toluidine 
into  o-nitrobenzylidene-p-toluidine,  m.  p.  74°. 
Further,  it  is  transformed  by  aniline  and  p-toluidine 
in  presence  of  potassium  cyanide  into  3-cyano- 
2-phenvlindazole-iV- oxide  and  3-cyano-2-p-tolyl- 
indazole-Ar-oxide,  respectively.  In  all  cases,  the 
residual  o-hydroxylaminobenzaldehyde  is  isolated  as 
anthranil.  H.  Wren. 

Isomerism  of  the  oximes.  XXIX.  Isomeric 
p-nitrobemzyl  and  methyl  ethers  of  some  ald- 
oximes.  O.  L.  Brady  and  L.  Klein  (J.C.S.,  1927, 
874 — 894). — The  evidence  for  the  existence  of  two 
O-methyl  ethers  of  m-nitrobenzaldoxime  has  been 
extended  and  may  be  summarised  as  follows.  Both 
of  the  .supposed  O-ethers  give  quantitative  yields  of 
methyl  iodide  when  heated  with  hydriodic  acid  ;  both 
have  normal  mol.  wt. ;  O-methylhydroxylamine  and 
m-nitrobenzaldehyde  give  a  mixture  of  the  a-  and 
P-0-ethers,  the  former  greatly  preponderating;  the 
a-  is  partly  converted  into  (3-  by  ultra-violet  light,  and 
the  p-  is  completely  converted  into  o-ether  by  the 
action  of  hydrogen  chloride  at  the  ordinary  tem¬ 
perature. 

In  addition,  pairs  of  p-nitrobenzyl  O-ethers  have 
been  prepared  from  ten  aldoximes,  thus  removing  all 
doubt  of  the  existence  of  these  isomerides.  Only  one 
W-ether  was  obtained  from  each  oxime.  The  follow¬ 
ing  are  described  :  O-p-nitrobenzylhydroxylamine, 
m.  p.  56°  [ hydrochloride ,  m.  p.  217°  (decomp.)],  pre¬ 
pared  by  hydrolysis  of  O-p-nitrobenzylbenzhydrox- 
amie  acid  and  converted,  by  treatment  with  potassium 
eyanate,  into  n-nitrobenzyloocy  carbamide,  m.  p.  206“ 
(decomp.) ;  fi-Q-p-nitrobenzylbenzaldoxime,  m.  p.  54° ; 
a-O-,  p-O-,  and  N-p -nit robenzylcinnamaldoximes,  m.  p. 
83°,  86°,  and  135°;  a-O-,  p-O-,  and  N-p-nitrobenztjl- 
o-nitrobenzaldoximes,  m.  p.  112°,  116°,  and  203° 
(decomp.);  a-O-,  p-O-,  and  ’N-p-nitrobenzyl-m-nitro- 
benzaldoximes,  m.  p.  87 — 88°,  118°,  and  223°  (de¬ 
comp.);  a-O-  and  $-0-p-nitrobenzyl--p-nitrobenzald- 
oximes,  m.  p.  179°  and  184°;  Ar-p-nitrobenzyl-p-nitro- 
benzaldoxime,  m.  p.  234 — 235°  (decomp.) — literature, 
227 — 228°;  a-O-,  p-O-,  and  ’N-p-nitrobenzylpiperonald- 
oximes,  m.  p.  110°,  125°,  and  144°;  a-O-  and  N-p- 
nitrobenzyl-a-methoxybenzaldcximes,  m.  p.  88°  and 
141°;  a-O-,  P-O-,  and  N-p-nitrobenzylanisaldoximes, 
m.  p.  122°,  74°,  and  150°;  a.-O-p-nitrobenzyl-^-nitro- 
anisaldoxime,  dimorphous,  m.  p.  117°  and  105°; 
P-O-  and  N-p-nitrobe?izyJ-3-nitrmnisaIdoxiinRS,  m.  p. 
152°  and  232°  (decomp.);  a-O-,  P-O-,  and  N-p-mtro- 
benzyl-5-nitro-2-methoxybenzaldoximes,  m.  p.  149°, 
153°,  and  237°  (decomp.) ;  and  fi-O-methyl-6-nitro- 
piperonaldoxime,  m.  p.  122°.  M.  Clark. 

Isomerism  of  the  oximes.  XXX.  Prepar¬ 
ation  of  o-methoxybenzaldoxime  from  Jbis- 

nitrosyl-o-methoxybenzyl.  O.  L.  Brady  and 

C.  L.  Bennett  (J.C.S.,  1927,  894 — 898). — o-Methoxy- 
benzyl  chloride  condenses  with  P-anisaldoxime  to 
form  Yl-a-methoxybenzylanisaldoxime,  m.  p.  123°, 
hydrolysed  by  20%  hydrochloric  acid  to  N-o -methoxy- 
benzylhydroxylamine  hydrochloride,  m.  p.  136°.  This 
compound  is  converted  by  treatment  with  aqueous 
sodium  nitrite  into  nitroso- IS  -o-methoxybenzylhydroocyl- 
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amine ,  m.  p.  73 — 74°,  which,  with  a  trace  of  nitric 
acid,  yields  bisnilrosyl-o-methoxybenzyl,  m.  p.  125°. 
The  last-named  compound,  on  treatment  with  alkali, 
gives  o-methoxybenzaldoxinie,  and,  although  it  was 
not  possible  to  isolate  the  p -oxime  with  certainty, 
evidence  was  obtained  that  it  docs  accompany  the 
a-oxime  in  this  reaction.  In  a  single  case,  a  product, 
m.  p.  101 — 102°,  changing  after  a  few  days  to  the 
a-oxime,  m.  p.  92°,  was  obtained.  M.  Clark. 

Hydroxymethylene-aldeliydes.  I.  Hydroxy- 
methylenephenylacetaldehyde.  H.  Rupe  and  E. 
Kxup  (Helv.  Chim,  Acta,  1927,  10,  299 — 309). — - 
Hvdroxymethylcncphcnylacetonitrile, 
CFh(CN):CH-OH(Wisliccnus,A.,  1896, 552), in  aqueous- 
alcoholic  solution  is  reduced  by  hydrogen  in  presence 
of  a  nickel  catalyst  at  the  ordinary  temperature  and 
pressure  to  yield  hydroxy melhylenephenylacelaldimine, 
m.  p.  110°,  which  on  hydrolysis  with  an  aqueous 
solution  of  oxalic  acid  yields  hydroxyme.lhylenephenyl- 
acetaldehyde,  m.  p.  95°,  b.  p.  85°/15  mm.  (benzoyl 
derivative,  m.  p.  115°),  which  is  purified  through  its 
copper  salt.  It  does  not  react  as  phenylinalondialde- 
liyde,  but  the  aldehyde  and  hydroxymethylene  groups 
each  exhibit  their  own  characteristic  reactions.  Thus 
as  an  aldehyde  it  yields  an  aldehyde-ammonia ,  ra.  p. 
123°;  semicarbazone,  m.  p.  160°  (which  reacts  with 
ethyl  aminoacetate  to  yield  a  condensation  product, 
2sHVC0-NH-N:CH-CPh:CH-NH-CH2-C02Et,  the  free 
aldehyde  itself  not  reacting) ;  a  condensation  product, 

CP1i(:CH-OH)-CH:C<qq^>CO,  m.  p.  234°,  with 

hydantoin  { copper  salt),  which  is  readily  hydrolysed 
by  barium  hydroxide  at  100°:  and  a  condensation 
product,  CPh(:CH-OH)-CH:N-CO-im2,  ra.  p.  183°,  with 
carbamide  in  alcoholic  solution  at  60°.  The  free  alde¬ 
hyde  does  not  form  an  anil,  but  with  hydroxylamine  in 
the  cold  it  yields  hydroxyaminomelhylenephenylacetalde- 
hyde,  m.  p.  125°  ( semicarbazone ,  m.  p.  216°),  which  con¬ 
denses  with  aniline  to  yield  an  anil,  m.p.l79°.  The  free 
aldehyde  reacts  with  aniline  to  yield  anilinomelhylene- 
phenylacetaldehyde,  m.  p.  132°;  with  phenylhydrazine 
cither  in  alcohol  or  acetic  acid  solution  to  yield  1  :  4-di- 
phenylpyrazolc,  m.  p.  97°,  and  with  hydroxylamine 
on  warming  in  alcoholic  solution  to  yield  4-phenyliso- 
oxazole,  m.  p.  46°.  Equimolecular  quantities  of  the 
aldehyde  and  carbamide  when  heated  together  for 
4  hrs.  at  120°  yield  2-hydroxy-o-phenylpyrimidine,  ra.  p . 
237°  { hydrochloride ),  the  silver  salt  of  which  with 
methyl  iodide  yields  2-liydroxy -o-phenyl-3-methyl- 
pyrimidine,  m.  p.  170*  [ hydrochloride ,  ra.  p.  300° 
(decomp.)].  J.  IV.  Baker. 

New  monobromo-derivatives  of  vanillin.  L.  C. 

Raiford  and  W.  C.  Stoesser  (J.  Amer.  Chern.  Soo., 
1927,  49,  1077 — 1080). — 2-Bromovanillin,  m.  p.  154 — 

155°  (p-bromophmylhydrazone,  m.  p.  157° ;  semicarb¬ 
azone,  ra.  p.  216—217°),  can  be  obtained  by  the 
Sandmeyer  reaction  from  2-aminovanillin  (p-bromo- 
phenylhydrazone,  m.  p.  168°).  G-BromovaniUin,  m.  p. 
178°  (p -bromophenylhydrazone,  m.  p.  176° ;  semi¬ 
carbazone,  m.  p.  231 — 232°;  oxime,  m.  p.  158 — 159°), 
is  obtained  by  tho  action  of  bromine  in  acetic  acid 
at  45°,  in  presence  of  sodium  acetate  and  a  trace  of 
iodine,  on  acetylvanillin,  with  subsequent  hydrolysis 
of  the  resulting  acetyl  derivative.  Di-2-broimvanillyl- 


idene-,  m.  p.  221 — 222°,  and  di-G-bromovanillylidene- 
benzidine,  ra.  p.  268 — 269°,  are  described.  Bromin- 
ation  of  vanillin  in  acetic  acid  at  the  ordinary  tem¬ 
perature  yields  5-bromovanillin,  irrespective  of  the 
proportion  of  bromine  applied.  Bromination  of 
acetylvanillin  under  similar  conditions  yields  5-  and 
6-bromovanillins,  together  with  5  :  6-dibromovanillin, 
m.  p.  218°,  which  is  obtained  by  further  bromination 
of  the  5-  or  6-bromo-derivatives.  The  formation  of 
5-bromovanillin  appears  to  be  due  to  bromination 
of  the  vanillin  formed  by  hydrolysis  of  the  acetyl 
derivative  by  the  liberated  hydrogen  bromide,  tins 
action  being  prevented  by  sodium  acetate. 

F.  G.  Willson. 

Constitution  of  isomeric  monomethyl  ethers  of 
phloroglucinolaldehyde  and  of  cotoin.  P.  Kap.p.er 
and  A.  Bloch  (Helv.  Chim.  Acta,  1927,  10,  374 — 
3S0). — Partial  methylation  of  2:4:  6-trihydroxy- 
benzaldehyde  with  diazomethane  in  absolute  ether 
at  — 15°  yields  a  mixture  of  2  :  6-dihydroxy-4-meth- 
oxybenzaldehyde,  m.  p.  203°  (decomp.),  obtained 
by  Herzig  and  Wenzel  (A.,  1904,  i,  251  ;  cf.  also 
Karrer,  Riidlinger,  Glattfelder,  and  Waitz,  A.,  1921, 
i,  800 ;  Pratt  and  Robinson,  A.,  1924,  i,  305), 
sparingly  soluble  in  water,  and  a  more  readily 
soluble  isomeric  dihydroxymcthoxybenzaldehyde,  m.  p. 
139 — 140°,  which  are  also  obtained  together  by  the 
method  of  the  earlier  authors  (loc.  cit.).  Tho  isomer- 
ides  may  also  be  separated  by  crystallisation  from 
benzene,  the  iso-compound  being  the  more  soluble. 
By  tho  action  of  nitrous  acid  on  the  isomeride  of  in.  p. 
203°,  only  a  jrcoizoisomfroso-derivative,  m.  p.  166° 
(decomp.),  is  obtained ;  but  the  other  isomeride,  m.  p. 
139 — 140°,  yielded  no  definite  product,  so  that 
Poliak’s  rule  (A.,  1902,  i,  165)  cannot  be  applied  to 
the  determination  of  its  constitution.  On  the  other 
hand,  isocotoin  (phenyl  dihydroxymethoxyphenyl 
ketone,  Poliak,  loc.  cit.)  prepared  in  an  analogous 
manner  to  the  dihydroxymethoxybenzaldehyde, 
m.  p.  203°,  by  the  action  of  benzonitrile  and  hydrogen 
chloride  on  phloroglucinol  monomethyl  ether,  yields 
no  definite  isonitroso-derivativc,  whilst  the  isomeric 
cotoin  is  known  to  yield  a  definite,  crystalline,  mono- 
isonitroso-derivative  (Poliak,  loc.  cit.).  Phloroz-so- 
hexophenone  (Karrer  and  Rosenfeld,  A.,  1921,  i, 
793)  yields  a  crystalline  diisomfroso-derivative, 
m.  p.  202°  (decomp.).  The  constitution  of  these 
compounds  cannot,  therefore,  be  decided  by  this 
method.  J.  W.  Baker. 

Action  of  diazomethane  on  aromatic  acyl 
chlorides.  TV.  Reaction  products  from  the 
three  nitrobenzoyl  chlorides.  R.  T.  Dale  and 
M.  Nierexstein  (Ber.,  1927,  60,  [B],  1026 — 1027;  cf. 
A.,  1925,  i,  34). — m-Nitrobenzoyl  chloride  is  con¬ 
verted  by  diazomethane  into  a-ckloro-3-nitroaceto- 
phenone,  m.  p.  97°,  converted  by  sodium  acetate  in 
alcoholic  solution  into  3-nitro-vs-acetoxyacetophenone, 
m.  p.  110°  .  a-ChloroA-nilroacelophenone,  m.  p- 
107°,  and  4-n itro-a- aceioxy acetophenone,  m.  p.  132  , 
are  similarly  obtained.  o-Nitrobenzoyl  chloride 
appears  to  yield  a  chlormitraldin,  m.  p.  67°  (of.  Arndt 
and  Partale,  this  vol.,  360).  H.  Wren. 

Bromination  of  p-acetamidophenyl  methyl 
ketone.  L.  C.  Raiford  and  H.  L.  Davis  (Ptoc. 
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Iowa  Acad.  Sci,  1925,  32,  324). — With  p-aeetamido- 
phenyl  methyl  ketone,  the  highest  yield  of  nuclear 
bromo -derivative  53  obtained  by  allowing  1-84  mols. 
of  bromine  in  19-8  vols.  of  glacial  acetic  acid  to  drop 
during  20  min.  into  1  mol.  of  the  ketone  in  20  parts 
of  50%  acetic  acid,  with  shaking,  at  20 — 21°,  and 
keeping  for  3-75  hrs.  In  absence  of  water,  substitu¬ 
tion  usually  takes  place  in  the  side-chain  (ef.  Baeyer 
and Bloem,  A.,  1884, 1026).  Chemical  Abstracts. 

Action  of  anhydrous  aluminium  chloride  on 
tolyl  benzoates.  E.  H.  Cox  (J.  Ainer.  Chern.  Soc., 
1927,  49,-  1028 — 1030). — Anhydrous  aluminium 
chloride  (40  g.)  is  added  in  small  portions  to  o-tolyl 
benzoate  (50  g.)  and  the  mixture  heated  at  160°  for 
45  min.  Decomposition  of  the  product  with  warm 
dilute  hydrochloric  acid  affords  p-benzoyl-o-cresol 
(phenyl  4-hydroxy-wi-tolyl  ketone),  b.  p,  240 — 260°/ 
12 — 15  mm.  Treatment  of  m-tolvl  benzoate  in 
carbon  disulphide  with  aluminium  chloride,  followed 
by  removal  of  the  solvent  and  heating  at  90°,  affords 
phenyl  4-hydroxy-o-tolyl  ketone,  m,  p.  63°,  b.  p. 
195 — 215°/14  mm.,  together  with  phenyl  2-hydroxy-p- 
tolyl  ketone,  m.  p.  129°,  b.  p.  220 — 240=/13  mm.  In 
absence  of  solvent,  the  action  of  aluminium  chloride 
on  m- tolyl  benzoate  at  130°  affords  the  former  product 
in  practically  quantitative  yield.  Phenyl  6-liydro xy- 
m-tolyl  ketone,  m.  p.  87°,  is  obtained  by  treating  p- 
tolyl  benzoate  with  aluminium  chloride  at  140 — 200°. 
The  constitution  of  the  above  ketones  is  established 
by  their  conversion  into  the  corresponding  substituted 
toluic  acids  on  fusion  with  potassium  hydroxide. 

F.  G.  Willson. 

Interaction  of  ethyl  acetoacetate  with  di- 
styryl  ketones.  III.  Chloro-o-hydroxydistyryl 
ketones.  I.  M.  Hexlbron  and  R.  Hill  (J.C.S., 
1927,  918—924;  cf.  A.,  1925,  i,  1284).— 2'-Ckloro-2- 
hydroxydistyryl  ketone,  m,  p.  153°  (decomp.),  prepared 
by  the  interaction  of  2  -  hydroxy  styryl  methyl  ketone 
and  o-ehlorobenzakleliyde,  condenses  with  ethyl 
acetoacetate,  giving  ethyl  %-o-hydroxy phenyl-  o-o-chloro- 
slyryl-A5-cyclohezen-l-one-2-carboxylale  (I),  m.  p. 
177 — T78°.  On  oxidation  with  potassium  perman¬ 
ganate,  it  yields 
o-chlorobenzoic  acid, 


entered  at  the  etheu- 
oid  linking  adjacent 
to  the  o-hydroxyl 
group  (cf.  A.,  1924,  i, 
1323 ) .  Hydrolysis 
of  the  ester  with  20% 
sulphuric  acid  gives 
3  -  o  -  hydroxyphenyl  - 
5  -  0 -  chlorosiyryl  -  A5- 
cyclohexen  -  1  -  one, 
p.  209 — 210°.  The  ester  is  accompanied 

by  2-o -chlorostyryl  -  5  -  methyl  -3:4-  coumalo  -  6  -  benzo  - 
Vyran  (IT),  ra.  p.  183°,  which,  after  treatment 
with  alcoholic  sodium  ethoxidc  and  subsequent 
acidification,  yields  two  compounds,  m.  p.  121 — 122° 
°*  3  -Chloro-2-hydroxydislyryl  ketone,  in.  p. 
j  *  0  (decomp.),  condenses  similarly  to  give 
ethyl  3-o-  hydroxyphenyl-  5  -  m-chloroslyryl  -  A5  -  cvclo- 
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hexen-l-om-2-carboxylate ,  211.  p.  169°  (3-o -hydroxy- 
phenyl-o-m-chloroslyryl-A5-cyclohexen-l-on&,  in.  p. 
221°),  and  2-m-chloroatyryl-o-meihyl-Z  :  i-coumalo-H- 
benzopyran,  m.  p.  170°.  4' -Chloro-2-hydroxydistyryl 
ketone,  m.  p.  152°  (decomp.),  gives  ethyl  ‘i-o-hydroxy- 
phenyl  -  5  -  p  -  chlorostyryl- Ab  -  cyclo hexen- 1  -  one  -  2  -  carb  - 
oxylate,  m.  p.  199 — 200°  (3-o-hydroxyphenyl-o-j)- 
chlorostyryl-A5-cyclohexen- 1  -one,  m.  p.  176°),  and 
2-p-chlorostyryl-5-methyl-Z  :  4 - coumalo-0 - benzopyran , 
m.  p.  261 — 262°.  4' -Chloro-2-methozydistyryl  ketone, 
m.  p.  74 — :75°,  gives  ethyl  3-o-methoxyphenyl-o-p- 
chloroslyryl-As-cyclohexen-l-one-2-carboxylate,  m.  p. 
160°.  The  action  of  sodium  ethoxide  on  an  alcoholic 
solution  of  2'-chIoro-2-hydroxydistyryl  ketone  and 
ethyl  benzoylaeetate  gives  ethyl  i-o-chloroslyracyl-2- 
phenyl-l  :  4=-benzopyran-2-carboxylate,  m.  p.  195° 
(+0-5Et-OH,  m.  p.  144 — 145°).  Similarly,  phenyl 
2-hydroxystyryl  ketone  and  ethyl  acetoacetate  give 
2-phenyl-5-melhyl-3  :  4t-c.oumalo-(\-benzopyran,  111.  p. 
214°,  together  with  i-phenacyl-2-melhyl-l  :  4 -benzo¬ 
pyran,  m.  p.  171°.  The  latter  is  also  obtained  by 
the  action  of  acetylacctone  on  phenyl  2-hydroxy- 
styryl  ketone.  M.  Clark. 


Unsaturated  1  : 4-diketones.  III.  Mode  of 
addition  of  halogen  to  dibenzoylethylene.  R.  E. 
Lutz  (J.  Amer.  Chem.  Soc.,  1927,  49,  1106 — 1111; 
cf.  this  vol.,  61). — Addition  of  bromine  to  cis-  and 
Srans-dibenzoylethylene  in  chloroform  at  —12° 
affords,  respectively,  the  m.  p.  108°,  and  (3-di- 
benzoylethylene  dibromide,  m.  p.  178°.  dl-Dic7doro- 
succinyl  chloride  (I),  m.  p.  39°,  b.  p.  78-5°/7  mm., 
and  dl-dibromomiccinyl  chloride  (II),  b.  p.  85°/4  mm., 
were  obtained  by  the  action  of  phosphorus  penta- 
chloride  on  the  corresponding  acids.  Addition  of 
(I)  and  (II)  in  benzene  solution  to  benzene  suspensions 
of  aluminium  chloride  yields  the  a-  (lower-melting) 
isomerides  of  the  dibenzoylethylene  dichloride  and 
dibromido,  respectively,  whilst  m&so-dichloro-  and 
-dibromo-succinyl  chlorides  afford  similarly  the  p- 
dihalides.  It  is  concluded  that  the  configurations 
of  the  dihalogenosuccinyl  chlorides  are  unchanged 
in  the  above  condensations,  so  that  the  a-derivatives 
are  dl,  and  the  p-derivatives  me  .so,  whilst  addition 
of  halogens  to  the  dibenzoylethylenes  must  be  trans. 
When  aluminium  chloride  is  added  to  mesodichloro- 
succinyl  chloride  in  benzene,  there  is  obtained,  in 
addition  to  the  above  jiroduct,  aS-dichloro-yy-di- 
CHCl-CPh 

phenylbulyrolactone,  m.  p.  141 — 142°. 

F.  G.  Willson. 

AcetovaniUone,  isoacetovanillone,  and  o- aceto- 
vanillone.  (Wandering  of  an  acetyl  group  to  the 
mefn  position.)  T.  Reichstbin  (Hclv.  Chim.  Acta, 
1927,  10,  392 — 397). — The  action  of  anhydrous  zinc 
chloride  on  a  mixture  of  guaiacol  and  acotic  anhydride 
(or  on  guaiacol  acetate)  yields  a  mixture  of  4-hydroxy - 

3 - metlioxyacetophenone  (acetovanillone),  3-hydroxy- 

4- methoxyacetophenone  (isoacetovanillone),  and,  in 
small  quantity,  2  -  hydroxy  -  3  -  methoxyacetophenom 
(o-acetovanillone),  iu.  p.  53 — 54°,  the  acetyl  group 
wandering  to  the  positions  0-,  ret-,  and  p-  to  the  hydr¬ 
oxyl  group.  Separation  of  the  isomerides  is  effected 
by’  a  method  depending  on  the  slight  solubility  of 
acetovanillone  in  benzene,  and  this  product  therefore 
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crystallises  out.  When  the  benzene  mother-liquor 
is  shaken  with  water,  the  dsoacetovanillone  separates 
as  a  less  soluble  form  {-f  1H,0).  For  the  separation 
of  the  o-acetovanillone  from  the  other  two  isomeridcs, 
advantage  is  taken  of  its  being  a  much  weaker  acid 
and  not  extracted  by  aqueous  sodium  carbonate 
from  ether,  Acetovanillone  yields  a  semiearbazone, 
m.  p.  173-5- — 174-5°  (corr.)  (Finnemore,  J.C.S.,  1908, 
93, 1520,  gives  166 — 167°).  i  so  Acetovanillone  yields  an 
ethyl  ether,  m.  p.  70 — 71°,  which  on  complete  oxidation 
yields  4-methoxy-3-ethoxybenzoic  acid.  o-Aeeto- 
vanillone  is  also  obtained  by  the  demethylation  of 
2  :  3-dimethoxyacetophenone  by  aluminium  chloride 
in  toluene  solution,  only  the  metlioxy-group  ortho 
to  the  carbonyl  group  being  attacked.  Ethylation 
and  complete  oxidation  yields  the  same  benzoic  acid 
as  is  obtained  from  0-vanillin.  J.  W.  Baker. 

Synthesis  of  a  new  gallacetophenone.  F. 
Mauthner  (J.  pr.  Chem.,  1927,  [ii],  115, 137—142).— 
When  3:4: 5-trimethoxyacetophenone  is  treated 
with  aluminium  chloride  in  chlorobenzene  solution, 
it  yields  3:4:  5 - 1. rihyd roxya cetophe none,  m.  p.  187 — 
188°  (p -nitrophenylhydrazone,  deeomp.  260°;  semi- 
carbazone,  m.  p.  216 — 217° ;  triacetate,  m.  p.  Ill — 112°). 

R.  W.  West. 

Condensation  of  phenolic  aldehydes  and  their 
ethers  with  methyl  ethyl  ketone.  K.  Iwamoto 
(Bull.  Ohom,  Soc.  Japan,,  1927,  2,  51 — 57;  cf.  Ryan 
and  Cahill,  A.,  1925,  i,  558). — In  presence  of  hydro¬ 
chloric  acid,  methyl  ethyl  ketone  condenses  with 
veratraldehyde,  protocatechualdehyde,  m-methoxy- 
benzaldehyde,  and  m-liydroxybenzaldehyde,  form¬ 
ing,  respectively,  3:4:3':  i'-tetrametkoxy-a-methyldi- 
styryl  ketone,  3:4:3':  i'-ietrahydroxy-a-melhijldi- 
styryl  ketone,  3  :  3 ' -dimethoxy- cc-methyldistyryl  ketone, 
and  3  :  3 ' -dihydroxy- x-mclhyld istyryl  ketone.  Meth- 
oxy-  or  hydroxy-groups  in  the  m- position  to  the 
aldehyde  group  appear  to  favour  the  formation  of 
diarylidene  compounds,  since  the  corresponding 
condensation  product  with  p - hyd roxy b en zaldehy de 
is  •p-hydroxy-a-methylstyryl  methyl  ketone,  m.  p.  108-5— 
109-5°  {oxime,  m.  p.  147 — 148° ;  benzoyl  derivative, 
m.  p.  124 — 125°),  and  with  piperonal  is  piperonylidene 
ethyl  ketone  [oxime,  m.  p.  173°  (deeomp.) ;  dibromide, 
in.  p.  93-5 — 94°].  Similarly,  anisaldehyde  forms 
p-methoxy-a.-methyl$lyryl  methyl  ketone,  m.  p.  27-5— 
28°  {oxime,  in.  p.  126-5 — 128° ;  dibromide,  m.  p.  70-5 — 
71°),  or,  in  presence  of  sodium  hydroxide,  p-methoxy- 
styryl  ethyl  ketone,  m,  p.  58-5 — 59°  {oxime,  m.  p. 
138 — 139°;  dibromide,  deeomp.  87-5°). 

B.  W.  Anderson. 

Addition  of  acetylene  and  carbon  monoxide  : 
synthesis  of  benzoquinone.  J.  F.  Durand  and 
M.  Bax  os  (Compt.  rend.,  1927,  184,  972—973).— 
When  acetylene  and  carbon  monoxide  are  passed  into 
pyridine  in  the  presence  of  cuprous  chloride,  and  the 
black  product  (containing  cuprous  aeetylide)  obtained 
after  evaporation  of  the  pyridine  is  extracted  with 
ether,  p-benzoquinono  is  obtained.  The  synthesis 
cannot  be  effected  in  absence  of  the  copper  salt  as  a 
catalyst,  nor  in  hydrochloric  acid,  ammonia,  quinoline, 
diethylamine,  or  acetone  as  solvents.  J.  W.  Baker. 

.Anthraqumonesulphonic  acids.  J.  P.  Wibatjt 
(Helv.  Chim.  Acta,  1927, 10,  380). — In  his  re-investig¬ 


ation  of  the  sulphonation  of  anthraquinone  in 
presence  of  mercury  salts,  Fierz-David  (this  vol.,  463) 
overlooked  the  earlier  results  of  Coppens  (A.,  1925,  i, 
1432),  in  which  a  more  detailed  investigation  of  the 
effect  of  mercury  salts  is  described.  J.  W.  Baker. 

New  synthesis  of  alizarin.  (Condensation  of 
phthalic  anhydride  with  o-chlorophenol.)  M. 
Tanaka  (Proe.  Imp.  Acad.  Tokyo,  1927, 3,  82 — 85). — 
Condensation  by  means  of  a  mixture  of  concentrated 
sulphuric  acid  and  boric  acid  at  195°  yields  3-chloro- 
2-hydroxyanthraquinone  {acetyl  derivative,  m.  p. 
197 — 200°),  whilst  at  225°  the  product  is  2-cMoro-l- 
hydroxyanthraquinone,  m.  p.  215°  ( acetyl  derivative, 
in,  p.  176 — 179°).  Fusion  with  potassium  hydroxide 
converts  these  substances  into  alizarin,  which  is 
produced  directly  in  75%  yield  when  the  above  con¬ 
densation  takes  place  at  255°.  J.  M.  Golland. 

Alanines  of  the  anthraquinone  series  and 
derivatives  thereof.  I.  G.  Farbenind.  A.-G. — See 

B.,  1927,  326. 

Vat  colours  of  the  anthraquinone  series  [acyl- 
ated  aminoanthraquinones].  Badische  Anilin- 
&  Soda-Fabr. — See  B.,  1927,  326. 

Vat  dyes  [dialkoxyi.sodibenzanthrones],  Bad¬ 
ische  Anilin-  &  Soda-Fabr. — See  B.,  1927,  326. 

Constituents  of  Myoporum  loetum,  Forst.  (the 
“  ngaio  ”).  II.  Hydrogenation  of  ngaione  and 
ngaiol  and  dehydration  of  ngaiol.  F.  H.  Me- 
Dowall  (J.C.S.,  1927,  731—740). — Complete  hydro¬ 
genation  of  ngaione  and  ngaiol  in  presence  of  colloidal 
palladium  gives  telrahydrongaione,  b.  p.  196 — 19SF29 
mm.,  0-9977,  [ct]0  -—5-41°,  1-4652  {p-nitrophenyl- 

hydrazone  ;  oxime  ;  semiearbazone),  and  tetrahydro- 
ngaiol,  b.  p.  202 — 206°/29  mm.,  dg  0-9917,  [«]d 
+2-96°,  1-4674  {acetate,  b.  p.  205°/29  mm., 

1-0096,  «D  1-4615).  Dikydrongaiol  has  b.  p.  199— 
202°/28  mm.,  1-0009,  [*]„  -11-73°,  1-4702 

(i acetate ,  b.  p.  192°,/29  mm.,  d’§,  1-0152,  nf,  1-4631). 
Reduction  of  tetrahydrongaioneoxime  with  sodium 
and  alcohol  yields  tetrahydrongaiylamine,  b.  p.  198 — 
200o/29  mm.,  0-968,  nf  1-4718  {picrolonale ,  m.  p. 
184 — 185°).  These  results  confirm  the  presence  of 
two  double  linkings  in  ngaione  (see  A.,  1925,  i,  1521). 
Hydrogenation  of  ngaiol  by  Skita’s  method  gives 
a  mixture  of  tetrahydrongaiol  and  an  oxido -glycol , 
CI5H2eO(OH)2,  b.  p.  217—220°/21  mm.,  dg  0-9734, 
nf  1-4668  {acetate,  nf,  1-4550).  Ngaiol  is  converted 
by  90%  formic  acid  partly  into  the  formate,  whilst 
potassium  hydrogen  sulphate  at  190°  causes  the 
alcohol  to  lose  1  mol.  of  water,  yielding  dehydrongaicne 
dioxide,  C13H2202,  b.  p.  168— 174°/29  mm.,  df  0-9689, 
1-4914,  also  obtained  by  treating  the  unstable 
chloride  prepared  from  ngaiol  and  thionyl  chloride, 
in  presence  of  pyridine,  with  alcoholic  potassium 
hydroxide  (b.  p.  170 — 175°/28  mm.,  dg  0-9751,  [oJd 
—  10-84°,  nf  1-4854).  The  dioxide  rapidly  absorbs 
oxygen  from  the  air,  and  when  hydrogenated  in 
presence  of  palladium  forms  letrahydrongaiene  dioxide, 
Ci5H2802,  b.  p.  170— lS0°/29  mm.,  0-9379,  «2 
1-4631.  These  results  indicate  the  presence  of  two 
oxide  rings  in  ngaione.  Thionyl  chloride  converts 
ngaiol  in  presence  of  quinoline  into  isodehydrongaiene 
dioxide,  b,  p.  16S — 1747'29  mm.,  dg  0-9654,  1-4S01( 
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whilst  boiling  33%  sulphuric  acid  produces  a  small 
amount  of  a  substance,  b.  p.  182 — 189°/29  mm., 
1-0008,  rifj  1-4802,  together  with  resin.  Ngaione 
oxime  is  reduced  by  sodium  and  alcohol  to  ngaiylamine, 
b.  p.  184— 186°/29  mm.,  tE°  0-9940,  [«]D  -18-63°,  n't 
1-4822  (chloroplatinate,  decomp.  170 — 180° ;  hydro- 
bromide,  m.  p.  190 — 191°;  benzenesulphonyl  deriv¬ 
ative,  m.  p.  107 — 108°;  picroionate,  m.  p.  162 — 163°). 
Distillation  of  the  amine  phosphate  yielded  no  recog¬ 
nisable  product.  Te t ra hydronga i o nehydrazone,  b.  p. 
210 — -220°/13  mm.,  1-4921,  and  ngaionehydrazone 

decompose,  with  loss  of  carbon  from  the  molecule,  when 
heated  with  sodium  ethoxide.  H.  Burton. 

Enolic  forms  of  ketones.  V.  Grignard  and  J. 
Savard  (Bull.  Soc.  chim.  Belg.,  1927,  36,  97—107; 
cf.  A.,  1925,  i,  111;  1926,  72,  408;  Bredt-Savels- 
berg,  A.,  1924,  i,  530). — The  enolisation  of  puleg- 
one  by  magnesyl  compounds  varies  according  to 
the  nature  of  the  organic  radical  and  the  halogen 
used,  and  the  temperature;  the  relative  proportions 
and  concentration  of  the  reagents  and  the  duration 
of  the  reaction  have  no  appreciable  influence.  Enolis¬ 
ation  increases  with  increasing  mol.  wt.  in  homologous 
series  of  radicals,  and  diminishes  with  increasing  at. 
wt.  of  the  halogen.  Secondary  and  tertiary  magnesyl 
bromides  produce  complete  enolisation  at  40°.  The 
enolic  form  of  pulegone,  produced  in  the  form  of  its 
bromomagnesium  derivative,  -CH:C(0-MgBr)~,  by 
the  action  of  magnesium  methyl  or  isopropyl  bromide 
on  ordinary  pulegone  (containing  15 — 18%  of  iso- 
pulegone),  gives  a  benzoate,  m.  p.  230°,  stable  to  the 
usual  hydrolysing  agents,  but  converted  by  alcoholic 
potassium  hydroxide  into  ketonic  pulegone.  The 
acetate  and  propionate,  on  the  other  hand,  are  hydro¬ 
lysed  at  once  by  water  and  give  enolic  pulegone,  b.  p. 
'19 — 81°/3  mm.  (cf.  ketonic  pulegone,  b.  p.  74 — 76°/ ’3 
mm.),  d\e  0-9087,  <  1-47690.  Although  stable  in 
the  dark  for  a  year  or  more,  it  is  ketonised  completely 
by  mineral  acids,  alkalis,  magnesia,  or  traces  of  brom¬ 
ine.  The  enol  is  obtained  directly  from  the  magnesium 
complex  by  treatment  with  cold  concentrated  ammon- 
umi  chloride  solution,  the  ammonia  produced  being 
neutralised  by  gradual  addition  of  acetic  acid.  Pure 
(P-)pulegone,  b.  p.  84°/6  mm.,  d?  0-9346,  nD  1-48940, 
Md  +21°,  yields  by  this  method  pure  enolic  (p-)- 
pulegone,  b.  p.  85°/6  mm.,  d l3  0-916,  1-48312,  [<x]D 

+24-6°,  whilst  from  pure  ?so(«)-pulegone,  b.  p. 
.<8%)  mm.,  0-9097,  +DJ  1-46332,  [«]„  +34-3°,  there 
ls  obtained  the  pure  enolic  jso(a-)pulegone,  b.  p. 

-81°/6  mm.,  d<4  0-8965,  1-46732,  [«]„  -4-3°. 

Enolic  menthone,  b.  p.  75 — 77°/2  mm.,  d)1  0-893, 
,1d  P45987  (acetate,  b.  p.  210 — -222°),  is  rapidly 
ketonised  on  keeping  even  in  the  dark. 

Butyronc  (di-n-propyl  ketone)  is  only  partly 
enolised  by  magnesyl  compounds.  The  enol,  pre¬ 
pared  by  hydrolysis  of  its  butyrate,  has  b.  p.  152°/753 
mm..  d\-  0-8107,  n\]  1-42071,  and  is  completely  keton¬ 
ised  after  30  min.  C.  Hollins, 

Catalytic  hydrogenation  of  some  cyclic 

etones.  Vavon  and  A.  Couderc  (Bull.  Soc. 
c  lm'  hiclg.,  1927,  36,  57 — 63). — The  relative  ease 
c  ion  .  cyclic  ketones  with  hydrogen  and 
P  a  mum-black  is  determined  by  reduction  of  equimole- 
ar  mixtures  of  an  optically  inactive  ketone  and 


menthone  with  only  one  molecular  proportion  of 
hydrogen,  the  partition  of  the  hydrogen  between 
the  two  ketones  being  followed  by  measurements  of 
optical  activity.  The  results  show  that  a  substituent 
in  position  2  diminishes  the  ease  of  hydrogenation, 
the  effect  being  more  marked  for  isopropyl  than  for 
it-propyl  groups.  The  order  of  reactivity  is  :  cyclo¬ 
hexanone,  4-methyl-,  2-methyl-,  2-propyl-,  2-iso¬ 
propyl-,  2-cyclohexyl-ci/ciohexanones,  menthone,  cyclo- 
pentanone,  2-fsopropylcyclopentanone,  camphor,  fen- 
chone.  C.  Hollins. 

Verbenol.  A.  Blumann  and  H.  Schmidt  (An- 
nalen,  1927,  453,  48 — 52). — d-Verbenol  (A.,  1913,  i, 

495)  is  conveniently  prepared  by  heating  d-verbenone 
with  isopropyl  alcohol  and  aluminium  isopropoxide 
(Ponndorf,  A.,  1926,  520).  The  product,  after  puri¬ 
fication  through  the  benzoate,  had  m.  p.  8°,  [a]™ 
+  124°,  -whilst  a  similar  product  purified  through  the 
orthoborate  remained  liquid  on  cooling,  [a]D  +66-4°. 
Both  specimens  were  reoxidised  to  pure  d-verbenone. 
In  order  to  ascertain  if  these  differences  in  rotation 
are  due  to  the  presence  in  different  proportions  of 
the  two  possible  stereoisomeric  d-verbenols,  the  first 
sample  is  boiled  with  acetic  anhydride  and  sodium 
acetate.  The  product  is  principally  d-verbenene, 
which  is  obtained  pure  after  removal  of  the  verbenyl 
acetate  by  hydrolysis  and  heating  with  boric  aefd. 
The  verbenol,  [a]D  +54-2°,  recovered  from  the  borate 
does  not  solidify  on  cooling.  The  presence  in  the 
starting  material  of  both  stereoisomerides,  which 
are  unequally  stable  towards  dehydration,  is  thus 
indicated.  H.  E.  F.  Notton. 

Stabilisation  of  the  camphene  ring  by  carb- 
oxyKc  substitution.  G.  Langlois  (Bull.  Soc. 
chim.,  1927,  [iv],  41,  384 — 390). — Ca mphenyl idene - 
acetic  acid  in  glacial  acetic  acid  combines  with  halogen 
hydrides,  affording  products  which  possess  the 
camphene  type  of  structure  (I),  but,  unlike  Meerwein 
and  van  Emster’s  camphene  hydrochloride,  m.  p. 
125 — 127°  (A.,  1920,  i,  855),  do  not  undergo  the 


pineno  transformation,  and  on  treatment  with 
1 — 2%  sodium  hydroxide  yield  camphene,  sodium 
halide,  and  sodium  carbonate.  It  is  suggested  that 
the  presence  of  the  carboxyl  group  increases  the 
affinity  of  the  tertiary  carbon  atom  and  thereby  the 
stability  of  the  camphene  ring.  Further  support 
for  this  view  is  afforded  by  the  following  facts  : 
(1)  Camphenylideneacetic  acid  when  heated  above 
its  m.  p.,  or  boiled  at  atmospheric  pressure,  or  with 
20%  sulphuric  acid,  loses  carbon  dioxide,  giving 
camphene.  (2)  On  treatment  with  87%  formic 
acid  (cf.  Semmler,  A.,  1907,  i,  1062),  camphenylidene¬ 
acetic  acid  affords  a  lactone,  CnHia02,  m.  p.  198°, 
together  with  some  isobornyl  formate.  The  lactone 
itself  contains  the  camphene  ring,  its  structure,  (II), 
being  deduced  from  ( a )  its  oxidation  with  alkaline 
potassium  permanganate  to  camphenilone  (serni- 
carbazone,  m.  p.  226°),  ( b )  its  conversion  into 
camphene  by  heating  at  270°,  (c)  the  formation 


H2C-OH-CMe, 


H2C  ch2  6<ch2-co2h 

\l  >  C1 

CH  (I.) 


H2G-CH-CMe2 

h2c  ch2  c<o— >CO 
\  >  ch2 

CH  (ii.) 
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with  hydrogen  chloride  in  acetic  acid  of  the  same 

hydrochloride ,  m.  p.  155 — 156°,  as  is  obtained  direct 
from  eamphenylkleneacetic  acid.  Hydrogen  bromide 
does  not  behave  thus.  The  hydrogen  bromide  com¬ 
pound  of  camphenylideneacetic  acid  has  m.  p.  144— 
145°;  the  hydrogen  iodide,  compound  decomposes  at 
50 — 60°.  Attempts  to  obtain  the  hydroxy-aeid  from 
the  lactone  failed.  It.  Brigutmak. 

“Endocamphene,"  and  its  significance  for 
the  constitution  of  camphene.  P.  Lipp,  A. 
Gotzen,  and  F.  Reinartz  (Annalen,  1927, 453, 1 — 15). 
— Further  evidence  in  favour  of  the  Wagner  formula 
for  camphene  is  furnished  by  the  preparation  of 
Qjp — — CMe  “endocamphene”  (I),  which  has 
"  i’ll  |«ir  2  the  constitution  proposed  by  Aschan 

_ V,rL;V  (A.,  1910,  i,  709)  for  camphene.  Un- 

^•“2  “/J  like  the  latter,  it  has  a  normal  mol. 

>-■?  refractive  power,  [  /? Ji; 4  43-52  (cal¬ 

culated  for  one  double  linking,  43-51).  It  readily 
absorbs  bromine  in  chloroform  with  evolution  of 
hydrogen  bromide,  decolorises  permanganate  in  the 
cold,  and  is  oxidised  by  warm  nitric  acid,  forming 
oily  products  in  each  case.  When  heated  at  90 — 100° 
with  glacial  acetic  and  sulphuric  acids,  it  forms  only 
a  trace  of  ester,  b.  p.  about  9o°/12  mm.,  being  mainly 
recovered  unchanged.  It  is  hydrogenated  in  presence 
of  platinum-black  to  dihydroendocamphene, b.p.  171-5 — 
173°,  4  0-8770,  n}‘ 4  1-46847,  which  also  has  a  normal 

mol.  refraction  and  does  not  react  with  bromine  in 
chloroform. 

The  ketone  of  the  C10-series  (A.,  1923,  i,  1105) 
obtained  by  chromic  acid  oxidation  of  dicamphenvl 
ether  is  identical,  except  in  optical  activity,  with 
homoeamphenilone.  The  following  specimens  are 
described,  the  two  first  being  obtained  from  alkaline 
fusions  of  61-bromocamphene :  (a)  [a]j?  — 12-69° 

(semicarbazone,  m.  p.  210 — 211°;  oxime,  in.  p.  99 — 
99-5°;  nionofiromo-derivative,  m.  p.  112 — 113°,  b.  p. 
106 — 115°/0-6  mm.),  which  is  reduced  by  sodium 
and  absolute  alcohol  to  homocamphenilol  { phenyl- 
urethane, ,  m.  p.  119 — 120°;  acetate,  b.  p.  100 — 104°/10 
mm.) ;  ( b )  inactive  (semicarbazone,  m.  p.  213—214°) 
from  rfheamphene ;  (c)  m.  p.  39°,  [«]□  — S-44°  (semi¬ 
carbazone,  m.  p.  201 — 202°;  oxime,  m.  p.  103 — 
103-5°,  b.  p,  104 — 105°/0-5  mm.),  from  the  oxidation 
of  dicamphenyl  ether.  The  presence  of  a  -CH2-CO- 
grouping  in  homoeamphenilone  is  confirmed  by  the 
formation  of  a  hydroxymethijlene  derivative,  b.  p. 
75 — 76°/0-5  mm.,  which  oxidises  in  the  air  to  cam- 
pheneeamphoric  and  formic  acids,  and  an  isom'froso- 
derivativo,  m.  p.  144 — 145°,  sintering  at  140°.  This 
is  hydrolysed  in  presence  of  formaldehyde  to  a 
( \) diketone,  m.p.  138 — 139°,  which  affords  camphene- 
camphoric  acid  on  oxidation.  Of  the  alternative 
formulae  proposed  ( loc ,  cit.)  for  homoeamphenilone, 
that  with  the  -CH,-  group  adjacent  to  the  isopropyl 
residue  is  the  more  probable,  since  it  does  not  undergo 
ring-fission  when  boiled  with  sodamide  in  benzene 
solution.  Homocamphenilol,  m.  p.  73 — 76°,  b.  p. 
107  110°/T0  mm.,  from  sample  (c)  is  dehydrated  by 

zinc  chloride  at  100°  to  endocampheme.  b.~p.  170-6— 
171-6°/744-5  mm.  (corr.),df 4  0-8957,  ?i’,'f4 1-48442,  and  a 
little  of  a  substance,  b.  p.  120 — 130°/0-15  mm.,  possibly 
dihomocamphenilyl  ether.  H.  E.  F.  Nottoh. 


Intramolecular  displacements  of  atoms  in  the 
camphor  series.  H.  Meerwein  [with  O.  Hammer, 
A.  Seriki,  and  J.  Vorster]  (Annalen,  1927,  453, 
16 — 47). — The  tendency  of  bomyl  chloride,  « so  bornyi 
chloride,  and  camphene  hydrochloride  to  pass  into 
equilibrium  mixtures  containing  all  three  substances 
(cf.  A.,  1922,  ii,  751 ;  1924,  i,  186 — 192)  is  shown  in 
varying  degree  by  the  corresponding  esters  of  other 
acids.  The  order  of  ease  of  transformation  of  eam- 
phene  hydrate  esters  into  iso  bornyi  esters  under 
comparable  conditions  is :  2-chloroeymenc-5-sul- 
phonate  >  bromide >  chloride  >  trichloroaeetate  >  m- 
nitrobenzoate,  the  first-named  being  so  unstablo 
that  it  cannot  be  isolated,  whilst  the  last  is  trans¬ 
formed  only  in  presence  of  catalysts.  This  is  also 
the  order  of  decreasing  strength  of  the  corresponding 
acids.  The  order  of  activity  of  solvents  in  accelerating 
the  reaction  is  the  same  in  all  cases,  the  activity 
increasing  with  the  dielectric  constant.  All  sub¬ 
stances  capable  of  combining  with  the  acid  present 
in  the  ester  to  give  a  stronger  complex  acid  catalyso 
the  transformation,  so  that  the  efficiency  of  a  catalyst 
may  vary  with  different  esters  of  the  same  alcohol. 
These  facts  are  in  complete  agreement  with  the 
theory  that  isomeric  change  takes  place  only  in  the 
free  positive  ions.  Camphene  hydrobromide  is  pre¬ 
pared  from  dry  hydrogen  bromide  and  excess  of 
camphene  dissolved  in  light  petroleum.  The  crystall¬ 
ine  product  contains  isobomyl  bromide  (20 — 25%) 
and  camphene  (5 — 15%).  It  is  rapidly  converted 
in  presence  of  acids  or  moisture  into  iso  bornyi  bromide, 
in.  p.  133°  (identical  with  Semmler’s  “  camphene 
hydrobromide,”  A.,  1900,  i,  90).  The  same  change 
lias  been  followed  in  nitrobenzene,  anisole,  toluene, 
ether,  and  light  petroleum  solutions  ab  20°,  and  also 
in  the  solid  material  preserved  in  a  vacuum  over 
potassium  hydroxide,  by  means  of  analytical  methods 
similar  to  those  previously  used  for  the  chloride. 
In  solution,  the  equilibrium  mixture  contains  about 
5%  of  camphene  hydrobromide.  Pure  anhydrous 
2-chlorocymene-5-suIphonic  acid  is  not  hygroscopic, 
With  pinene,  it  gives  bornyi  2-chlorocymene-b-sid- 
phonale,  m.  p.  127 — 129°  (decomp.),  which  is  rapidly 
decomposed  by  boiling  alcohol  into  camphene  and 
free  acid.  On  hydrolysis  with  20%  aqueous  sodium 
hydroxide,  it  is  converted  into  ( ?)  isoborneol  (10%), 
camphene  hydrate  (77%),  and  camphene  (13%)* 
Camphene  and  ehlorocymenesulplionie  acid  in  ether 
at  0°  do  not  give  the  expected  camphene  hydrate 
derivative,  but  only  isobomyl  2 -chlorocymene-b- 
sulphonate  and  a  small  amount  (2%)  of  the  bornyi 
ester.  The  latter  increases  in  amount  with  rising 
temperature,  becoming  the  main  product  at  100  . 
The  j'sobornyl  ester  decomposes  on  keeping  or  treatment 
with  solvents,  and  is  hydrolysed  by  aqueous  sodium 
hydroxide  to  tsoborneol  (12%),  camphene  (15%), 
and  camphene  hydrate  (72%),  whilst  with  methyl 
alcohol  and  potassium  carbonate  the  methyl  ethers  of 
camphene  hydrate  (75%)  and  isoborneol  (25%)  are 
formed.  Both  these  esters,  therefore,  react  like  a 
labile  mixture  of  all  three  possible  isomerides.  Liquid 
camphene  hydrate,  trichloroacetale,  containing  Hee> 
acid  (20%)  and  hsobornyl  ester  (10%)  is  obtained  from 
camphene  and  trichloroacetic  acid  in  benzene  at  15  . 
In  chemical  properties,  it  closely  resembles  cam- 
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phene  hydrochloride ;  it  is  converted  by  methyl 
alcohol  in  absence  of  free  acid  into  almost  pure  cam- 
phene  hydrate  methyl  ether,  iso Bornyl  Irichloro- 
acelate,  m.  p.  30 — 31°,  from  camphene  and  trichloro¬ 
acetic  acid  at  80°,  is  hydrolysed  by  alcoholic  potass¬ 
ium  hydroxide  to  pure  hsoborneol.  In  presence  of 
water,  phenol,  and  magnesium  hydroxide  at  130°, 
however,  a  mixture  of  camphene  (60%),  woborneol 
(16%),  and  camphene  hydrate  (42%)  is  formed,  indic¬ 
ating  the  intermediate  formation  of  an  equilibrium 
mixture  of  esters.  Camphene  hydrate  m-nitrobenzoale, 
m.  p.  86 — 86-5°,  from  the  potassium  derivative  of  cam¬ 
phene  hydrate  and  m-nitrobenzoyl  chloride,  is  scarcely 
transformed  into  iso  bornyl  m-nitrobenzoate,  m.  p.  78 — 
78-5°,  even  at  180°,  but  in  presence  of  stannic  chloride 
the  change  takes  place  rapidly  at  the  ordinary  temper¬ 
ature.  The  following  method  of  analysis  of  mixtures 
containing  camphene  hydrate,  camphene,  and  iso- 
bomeol  gives  results  accurate  within  3—4%  :  the 
camphene  is  determined  by  direct  titration  with  per- 
benzoic  acid  and  the  isoborneol  by  determination 
of  the  ester  content  of  the  product  obtained  on  acetyl¬ 
ation  with  acetic  anhydride  and  sodium  acetate, 
camphene  and  camphene  hydrate  being  esterified 
to  the  extent  of  only  1  or  2%  under  these  conditions. 

H.  E.  F.  Nottox. 

Separation  of  d-neobornylamine  from  tl- 
bornylamine.  J.  A.  Goodson  (J.C.S.,  1927,  930— 
931;  cf.  Forster,  ibid.,  1898,  73,  390;  Forster  and 
Hart-Smith,  ibid.,  1900,  77,  1152). — The  mixture  of 
(bbornylamine  and  d-neobornylamine  hydrochlorides 
obtained  by  reducing  d-camphoroxime  is  crystallised 
from  water.  The  crystalline  material  is  basified  and  an 
ethereal  solution  extracted  with  successive  quantities 
of  approximately  0-CiV-hydrochloric  acid.  The  bases 
obtained  from  the  crystallisation  liquors  are  treated 
similarly.  Evaporation  to  dryness  of  five  of  such 
extracts  gave  hydrochlorides  with  [a]D  varying  from 
+19-1°  to  —22-6°.  Crystallisation  of  the  dextro¬ 
rotatory  fractions  from  water  yielded  pure  tf-bornyl- 
fuuhic  hydrochloride,  [a]^  (alcohol)  4-23-3°  (Forster, 
fcc.  cit.,  gives  +22-7°),  whilst  from  the  Imvorotatory 
fractions,  d-neobornylaminc  hydrochloride  was 
obtained  with  [a]*  (alcohol)  -49-4°  (Forster  and 
Hart-Smith,  loc.  cit.,  give  —44-2°).  H.  Burton. 

Dependence  of  optical  activity  on  chemical 
constitution.  VII.  Stereoisomeric  aryl  deriv¬ 
atives  of  imino-  and  bisimino-camphor  and  their 

absorption  spectra.  B.  K.  Singh  and  R.  Rai 
(J.  Indian  Chem.  Soc.,  1926,  3,  389— 396).— In  an 
attempt  to  determine  the  configurations  of  the  two 
onus  of  pp'-diphenylene-  and  oo'-ditolylene-bisimino- 

oamphor  (Singh,  Singh,  and  Lai,  J.C.S.,  1921,  119, 

•  '1)  by  the  application  of  Stewart’s  rule  (ibid., 
'<  91,  199)  that  the  trans-  or  stuff-form  exhibits 

le  greater  absorption  and  greater  optical  rotation, 
>e  absorption  curves  of  the  compounds  have  been 
P  otted.  Whilst  the  yellow  variety  of  the  oo'-di- 
0  J  lene  compound .  exhibits  greater  absorption  and 
greater  rotation  than  the  green  isomeride,  and  may 
'eretore  be  regarded  as  the  anti- form,  in  the  ease 
.  PP  -diphenylene  derivative,  the  green  form, 
fimy  e*  .  greater  optical  rotation,  has  the 

er  absorption.  The  absorption  spectra  of 


chloroform  solutions  of  m-  and  p -phenyl  one-,  and  1 :  4- 
naphthylene-bisiminocamphor,  phenyl-,  a-naphthyl-, 
and  4-hydroxy-a-naphthyl-iminocainphor  arc  plotted, 
and  in  every  case  the  compounds  which  possess  the 
greater  number  of  unsaturated,  conjugated  linkings 
exhibit  the  greater  absorption  and  optical  rotation, 
4-Hydroxy-a-naphthyliminocamphor  exists  in  two 
stereoisomeric  modifications,  respectively  orange  and 
yellow-.  These  in  solution  give  the  same  absorption 
spectra,  i.e.,  that  of  the  equilibrium  mixture.  They 
exhibit  mutarotation  in  methyl  alcohol  and  are  inter¬ 
convertible.  J.  W.  Baker. 

Unstable  modification  of  fsonitrosocamphor. 
M.  O.  Forster  and  K.  A.  N.  Rao  (J.  Indian  Inst. 
Sci.,  1927,  9A,  202— 206).— See  A.,  1920,  1251. 

Higher  terpene  compounds.  XXX.  Consti¬ 
tution  of  eudesmol.  L.  Rttzicka  and  E.  Carato 
(Annalen,  1927  ,  453,  62 — 82). — The  carbon  frame¬ 
work  attributed  to  eudesmol  on  account  of  its  dehydr¬ 
ation  to  eudalene,  and  by  analogy  with  other  sesqui¬ 
terpene  derivatives  (A.,  1922,  i,  560;  1923,  i,  119, 
1216),  has  now-  been  confirmed  and  the  position 
of  the  hydroxyl  group  and  double  linking  ascertained. 
When  eudesmol  is  boiled  with  10%  alcoholic  sulphuric 
acid,  a  hydrocarbon*  (an  asterisk  indicates  that  the 
substance  maybe  a  mixture  of  isomerides  with  different 
positions  of  the  double  linking),  b.  p.  128 — 132°/12 
mm.,  df  0-9214,  1-5125,  [<*]„  -4406-5°,  isomeric 

with  eudesmene,  is  formed.  Since  this  is  dehydro¬ 
genated  to  eudalene,  and  its  hydrochloride  is  identical 
with  eudesmene  dihydrochloride,  is  must  be  formed 
from  eudesmene  by  the  displacement  of  a  hemicyclic 
double  linking  into  the  ring.  In  order  to  determine 
the  position  of  this  linking,  a  light  petroleum  solution 
of  eudesmol  is  ozonised  at  0°,  the  ozonide  decomposed 
with  water,  and  boiled  with  sodium  hydroxide  to 
remove  peroxides.  The  neutral  fraction  of  the 
product  gives,  on  distillation,  a  ketone,  b.  p.  95—110°/ 
0-2  mm.  (semicarbazone,  in.  p.  225°),  and  3 -hydroxy -9- 
methyl-3-isopropyldecahydronaphthalen-5-one,  b.  p. 
141 — 142°/0-2  mm.  [semicarbazone,  m.  p.  185° 
(decomp.)],  the  constitution  of  which  follows  from 
its  composition  and  its  ultimate  conversion  into  2 -iso- 
propyhiaphthalene.  The  methylene  group  which 
has  thus  been  removed  from  eudesmol  was  therefore 
in  the  5-position.  The  hydroxyketone  is  dehydrated 
by  90%  formic  acid  to  3-isopropylidene-Q-methyl- 
decahydronaphlhalen-5-me*  b.  p.  142 — 143°/12  mm., 
df  0-9782,  nf,  1-5051  ( semicarbazone ,  m.  p.  215°, 
apparently  identical  with  that  of  m.  p.  225°,  above). 
This  is  not  reduced  by  zinc  and  sodium  hydroxide, 
but  sodium  in  absolute  alcohol  converts  it  into  3-iso- 
propylidene-S-methyldecahydronaphthalcn-S-ol  *  which, 
after  purification  through  the  hydrogen  phthalatc,  is 
a  solid,  b.  p.  145 — 146°/12  mm.  It  is  dehydrated  on 
heating  with  potassium  hydrogen  sulphate  to  3-iso- 
propylidene  -  9  -  methyl  - 1  :  2  :  3  :  4  :  7  :  8  :  9  :  10  -  ocla  - 
hydronaphthalene*,  b.  p.  125 — 126°/12  mm.,  and 
dehydrogenated  by  sulphur-fusion  to  2 -isopropyl  - 
naphthalene  (picrate,  m.  p.  9  1°;  cf.  Roux,  A.,  1888, 
1305).  For  comparison,  the  latter  has  been  syn¬ 
thesised  by  treating  ethyl  2-naphthoate  with  magnes¬ 
ium  methyl  iodide  and  dehydrating  the  product, 
b.  p.  120 — 130°/2  mm.,  with  acetic  anhydride  to 
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2-isopropylidenenaphthalene,  b.  p.  126 — 127°/12  mm. 
This  is  reduced  by  sodium  and  absolute  alcohol  to 
2-iaopropyl-l  :  4-dt h ydronaph thalene,  b.  p.  125°/12 

mm.,  which  gives  2-tsopropylnaphthaIene,  b.  p.  125°/ 

12  mm.,  when  heated  with  sulphur. 


Since  eudesmol  is  a  tertiary  alcohol,  the  hydroxyl 
group  must  be  in  position  (a),  ( b ),  or  (c)  (I).  In 
order  to  determine  which  of  these  is  correct,  dihydro- 
eudesmol  has  been  dehydrated  to  dihydroeudesmeno 
(Semmler  and  Tobias,  A.,  1913,  i,  885)  and  the  latter 
ozonised  in  glacial  acetic  acid  solution.  After  decom¬ 
posing  the  ozonide  with  water  and  boiling  the  product 
with  sodium  hydroxide,  a  ketone,  C12H20O,  b.  p.  about 
140°/12  mm.  (semicarbazone,  m.  p.  218°),  may  be 
isolated  from  the  neutral  fraction.  On  account  of 
its  composition,  this  is  regarded  as  5  : ^-dimethyl- 
decahydronaphthalen-Z-one,  and  dihydroeudesmeno 
must  correspond,  in  part  at  least,  with  the  formula 
(II).  The  hydroxyl  is  therefore  not  in  position  (a), 
whilst  position  (c)  is  excluded  by  the  non-identity 
of  cudcsmene  dihydrochloride  and  the  doubly- 
unsaturated  hydrocarbon  regenerated  from  it  with 
selinene  dihj’drochloride  and  selinene,  respectively 
(cf.  A.,  1913,  i,  987).  Accordingly,  eudesmol  is 
represented  by  formula  (I),  and  eudesmene  dihydro¬ 
chloride  is  probably  3  :  5-dichloro-5  :  9-dimethyl-3- 
i  sopropyldecahydr  onaphthalene. 


H.  E.  F.  Notton. 

Electrochemical  oxidation  of  (3-phenylprop- 
ionic  acid.  II,  F.  Fighter  and  E.  Schlagkr 
(Hclv.  Chim.  Acta,  1927,  10,  406—412).— Electro¬ 
chemical  oxidation  of  p -phenyl propionic  acid  in  0-5A’- 
sulphuric  acid  with  a  lead  cathode  and  a  lead  oxide 
anode,  using  a  diaphragm,  yields  p-hydroxyphenyl- 
propionic  acid,  p-benzoquinone  (and  its  degradation 
products,  maleic  and  succinic  acids),  propionic  acid, 
a  diphenolic  compound  of  high  mol.  wt.,  and  the 
lactone  of  2  :  o-dihydroxy-6-phenylpropionic  acid, 


HO 

V/^-o-do 


(i acetyl  derivative,  m.  p.  85-5°), 


identical  with  the  “  anhydride  ”  of  this  acid  obtained 
byNeubauerandFlatow(A.,  1907,  i,  771).  o-Hydroxy- 
phenylpropionic  acid  on  electrolytic  oxidation, 
without  a  diaphragm,  also  yields  this  lactone,  so 
that  this  acid  is  an  intermediate  compound  in  the 
original  electrolytic  oxidation,  a  hydroxyl  group 
entering  both  the  o-  and  p-positions  (cf.  Fichter  and 
Uhl,  A,,  1920,  i,  234).  On  methylation  with  sodium 
methoxide  and  methyl  iodide,  the  lactone  yields 
2 : 5-dimelhoxyphenylpmpionic  acid,  m.  p.  65-5°, 
b.  p.  185°/ 13  mm.,  which  is  synthesised  from  2  : 5- 
dimethoxycinnamic  acid  (Kaufmann  and  Burr,  A., 
1907,  i,  605)  by  electrolytic  reduction  in  potassium 
hydroxide  solution  with  a  mercury  cathode.  Um- 
belliferone  (Pechmann,  A.,  1884,  1173),  on  reduction 


with  potassium  hydroxide  and  sodium  amalgam, 
yields  the  lactone  of  2  :  4-dihydroxy-3-phenylpropionic 
acid,  m.  p.  131°,  different  from  the  lactone  (above) 
obtained  by  the  electrolytic  oxidation  of  B-phenyl- 
propionic  acid.  Similar  reduction  of  G -hydroxy - 
hydroeoumarin  in  an  attempt  to  prepare  the  latter 
lactone  yielded  a  product,  m.  p.  157°.  No  Kolbe 
synthesis  of  the  hydrocarbon,  diphenylbutane,  which 
would  result  by  the  decomposition  of  phenylpropionyl 
peroxide,  could  be  detected.  J.  W.  Baker. 

ot-Furfuryl  iodide  (2-iodomethylfuran).  a- 
Furfuryl  ethers.  I.  J.  E.  Zanetti  (J.  Amer. 
Chem.  Soc.,  1927,  49,  1061— 1067).— a-Furfuryl 
iodide  is  obtained  in  ethereal  solution  in  40 — 45% 
yield  by  adding  furfuryl  alcohol  to  an  ethereal 
suspension  of  phosphorus  tri-iodide.  The  simul¬ 
taneous  deposition  of  a  crystalline  orange  or  yellowiah- 
brown  precipitate  suggests  the  formation  of  a  phos¬ 
phorus  oxy-  or  hydroxy-iodide.  The  furfuryl  iodide 
decomposes  violently  when  its  ethereal  solution  is 
evaporated,  but  can  be  converted  into  a-furfuryl 
ethers  by  treatment,  in  ethereal  solution,  with  solid 
potassium  hydroxide  and  alcohols. 

a-Furfuryl  bromide  can  be  obtained  in  ethereal 
solution  by  a  method  analogous  to  that  described 
above  for  the  iodide.  Treatment  of  this  solution 
with  solid  potassium  hydroxide  and  an  alcohol, 
followed  by  evaporation  of  the  solvent,  affords  the 
corresponding  a-furfuryl  ether  in  good  yield.  The 
following  a-furfuryl  ethers  are  described  :  n-butyl, 
b.  p.  189 — 190°/765  mm.;  isobutyl,  b.  p.  179 — 180°/ 
755  mm. ;  n -heptyl,  b.  p.  99 — 101°/2  mm. ;  allyl 
b.  p.  172— 173°/757  mm.;  benzyl,  b.  p.  118—120°/ 
2  mm. ;  cinnamyl,  b.  p.  138 — 140°/2  mm.,  and 
a-furfuryl,  b.  p.  101 — 102°/2  mm.  These  are  very 
hygroscopic  and  decompose  rapidly  when  moist 
They  can  be  kept  in  sealed  vessels  under  reduced 
pressure,  and  are  stabilised  to  air  by  traces  of  quinol. 

F.  G.  Willson. 

New  y-pyrone  [1  : 4-pyrone]  synthesis.  W. 
Borsche  and  W.  Peter  (Annalen,  1927,  453,  14S— 
162).— Compounds  of  the  type 
CHPhiCH'CO-CHiCR'OH  (I)  cannot  be  caused  to 
isomerise  to  dihydropyrone  derivatives  analogous 
to  the  p-form  of  mesityloxidoxalic  acid  (Dieckmann, 
A.,  1920,  i,  813),  but  when  their  dibromides, 
CHPhBr-CHBr-CO-CHiCR-OH,  are  warmed  at  50 
with  anhydrous  potassium  acetate  in  absolute  alcohol, 

satisfactory  yields  of  1  :  4-pyrones,  CG<Cq|j*CR 

are  obtained.  Ethyl  cinnamoylpyruvate  [(I),  R~ 
-COJEt;  Schiff  and"  Gigli,  A.,  1898,  i,  489]  [ copper 
derivative,  (C14H1304)2Cu,  m.  p.  207—208°]  gives  a 
dibromide,  m,  p.  104°,  from  which  ethyl  2-phenyl- \  :  4- 
pyrone-Q-carboxylate,  m.  p.  119-5°,  is  readily  obtained. 
The  latter  is  hydrolysed  by  boiling  hydrochloric  Mid 
to  2-phenyl- 1  : 4-pyrone-Q-carboxylic  acid,  m.  p.  23/  > 
which  decomposes  on  distillation  in  a  vacuum  into 
2-phenyl-l  :  4 -pyronc,  m.  p.  104°.  This  is  converted 
by  catalytic  hydrogenation  with  a  palladium  coliou 
into  a  telrahydro- derivative  {phenylcarbamylhydrazone, 

m.  p.  195 — 196°),  by  ammonia  into  2 -phenyl-^-pyf- 
idone  (+0-5H2O),  m.  p.  155°,  by  aniline  acetate  m 

a-anilitw-S-bejizoyl-^-buten-y-one,  in.  p.  128°, 
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by  sodium  meth oxide  into  a-methoxy -o -benzoyl- A°- 
buten-y-one,  isolated  as  the  copper  derivative, 
(C12Hjj03)2Cu,  m.  p.  203°.  Ethyl  cinnamoylpyruvate 
yields  with  hydrazine  or  semicarbazide  in  alcoholic 
solution  ethyl  3  -s lyryl pyrazole- 5 - carboxylate ,  m.  p. 
143 — 144°,  and  with  2-nitro-4-cyanophenylhydrazine, 
ethyl  l-nitrocyanophenyl-3-slyrylpyrazole-o-carboxylaie, 
m.  p.  221 — 222°.  It  is  catalytically  hydrogenated 
in  presence  of  colloidal  palladium  to  ethyl  $-phenyl- 
propionylpyruvate  ( copper  derivative,  m.  p.  164— -165°), 
■which  gives,  with  2-nitro-4-cyanophenylhydrazine, 
ethyl  1  -  nitrocyanophenyl  -  3  -  p  -  phenylethylpyrazole  - 
5- carboxylate ,  m.  p.  152 — 153°.  Cinnamoylacetone 
(cf.  Ryan  and  Dunlea,  A.,  1913,  i,  1067)  and  cinnamoyl- 
acetophenone  [(I),  R— Ph]  are  conveniently  prepared 
by  the  ketonic  fission  of  ethyl  cinnamoylacetoacetate 
(copper  derivative,  m.  p.  164°)  and  ethyl  cinnamoyl- 
benzoylacetate  (copper  derivative,  m.  p.  202°),  respect¬ 
ively,  in  presence  of  water  at  130 — 135°.  Cinnamoyl¬ 
acetone  and  bromine  in  carbon  disulphide  give  a 
dibromide,  m.  p.  161°,  which  readily  loses  hydrogen 
bromide,  giving  bromocinnamoylacetone, 
CPhBrlCH-CO'CHvCOdVIe  (two  crystalline  forms), 
m.  p.  97°.  2-Phenyl-6-methyl-l  :  4-pyrone,  m.  p. 
79-5°  (Ruhemann,  J.C.S.,  1908,  93,  431,  gives  87— 
88°)  ( hydrochloride ,  m.  p.  164°),  is  obtained  from  the 
dibromide  and  sodium  acetate.  Cinnamoylacdo- 
phenone  dibromide,  m.  p.  164°  (decomp.),  is  similarly 
converted  into  2  :  6-diphenyl- 1  :  4-pyrone,  m.  p.  142° 
(foe.  cit,).  When  1  mol.  of  cinnamoyl  chloride  is 
treated  with  2  mols.  of  ethyl  sodioacetoacetate  and 
the  product  liberated  with  acid  and  distilled  in  a 
vacuum,  a  neutral  substance,  m.  p.  80°,  is  produced. 
It  is  hydrolysed  by  dilute  acids  or  alkalis  to  y-acetyl- 
P-phenylbutyric  acid,  and  is  probably  the  lactone  of 
®- hydroxy-y-carbetkoxy-fi-phenyl-Av-hexenoic  acid. 

H.  E.  F.  Notton. 

Formation  of  hydroxy-derivatives  of  diphenyl- 
«ne  oxide  from  resorcinol.  Y.  Tsuzmci  (Bull. 
Orem.  Soc.  Japan,  1927,  2,  79 — 83). — Resorcinol 
when  heated  at  500 — 550°  in  presence  of  blue  oxide 
of  tungsten  yields  two  substances,  one  of  which  was 
previously  described  as  2:6-  dihydroxydiphenyl 
(Kubota,  Fujimura,  and  Akashi,  A.,  1925,  i,  809), 
but  is  now  shown  to  be  4 -hydroxyd iphenylene  oxide, 
nn  p.  138 — 138*5°  (methyl  ether,  m.  p.  93 — 94°),  which 
affords  phenylmalonic  acid  on  oxidation.  The  other 
product,  probably  4  :  5-dihydroxydiphenylenc  oxide, 
brown  prisms  containing  0*5H2O,  m.  p.  241 — 242° 
( dimethyl  ether,  m.  p.  150°;  diacetyl  derivative,  m.  p. 

),  gives  with  ferric  chloride  a  green  coloration, 
changing  to  light  brown  on  addition  of  sodium 
carbonate.  Both  substances  yield  diphenylene  oxide 
°,  distillation  zinc  dust.  A  dinitro-derivative 
0  4-hydroxydiphenylene  oxide,  probably  1  :  3 -di- 
n^oA-hydroxydiphenylene  oxide,  m.  p.  216—217° 
v  eeomp.),  is  described,  and  absorption  curves  of 
di-hydroxydiphenylene  oxide,  2  :  2'-  and 
■  -uihydroxy diphenyl,  and  of  2-  and  4-hvdroxy- 
aiphenyl  are  given.  W,  J.  Powell. 

itters.  III.  Colouring 
P.  Karrer  and  H.  Salomon 
127,  10,  397-405).— Three 
been  isolated  from  Crocus 


ant-colouring  m 
fatter  from  saffron, 
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colouring  matters  have 


satim-s,  L.  The  dried  saffron,  freed  from  fats  and 
ethereal  oils  by  extraction  with  ether  and  alcohol, 
is  treated  in  aqueous  solution  with  cold  1%  potassium 
hydroxide  solution,  which  precipitates  a  mixture  of 
y-crocetin  and  the  potassium  salt  of  p-crocetin. 
Acidification  of  the  alkaline  filtrate  precipitates 
a-crocetin,  C24H2805,  m.  p.  272 — 273°  (0*7%),  which 
is  purified  by  way  of  its  sodium  salt  ( barium  salt). 
It  is  soluble  in  alkalis,  but  is  reprecipitated  on  passing 
carbon  dioxide  into  the  solution,  and  is  therefore  a 
phenol.  It  contains  no  methoxyl  group,  and  may  bo 
identical  with  crocetin  obtained  by  Decker  (A.,  1914, 
i,  979),  although  addition  of  ammonium  carbonate 
to  its  solution  in  alkali  precipitates,  not  the  am¬ 
monium  salt,  but  the  free  phenol.  It  crystallises 
from  pyridine  (+1C5H5N,  which  is  lost  in  a  vacuum 
at  100°).  y-Crocelin,  C2,H2G03(0Me)2,  m.  p.  202 — 
203°  (0*3%),  is  extracted  from  the  mixture  with  the 
potassium  salt  of  the  p-compound  by  means  of 
chloroform,  and  appears  to  be  a  dimethoxy-deriv- 
ative  of  a-crocetin.  It  is  not  acidic,  p- Crocetin , 
C24H2704(0Me),  m.  p.  205 — 206°  (potassium  salt), 
appears  to  be  the  monomethoxy-derivative  of  the 
a-compound.  J.  W.  Baker. 

Action  of  piperidine  on  a-bromobenzylidene- 
acetophenone.  C.  Dttfraisse  and  H.  Mourett 
(Bull.  Soc.  chim.,  1927,  [iv],  41,  457 — 473). — The  red 
substance,  m.  p.  99 — 100°,  obtained  by  Watson 
(J.C.S.,  1904,  85,  1322)  by  the  action  of  excess 
of  piperidine  on  a-bromobenzylideneacetophenone  is 
not,  as  was  supposed,  stereoisomeric  with  Andre’s 
P-piperidinobenzylideneacetophenonc  (A.,  1913,  i, 
1065),  but  is  an  a-piperidino-derivative,  affording 
on  hydrolysis  phenylbenzylglyoxal.  With  1  mol.  of 
piperidine  in  ether  at  —10°  to  —15°,  a-bromobenzyl¬ 
ideneacetophenone  affords  (yield  90%)  a-bromo- «- 
piperidinobenzylacetophenone,  m.p.  164°,  decomp.  120° 
on  slow  heating,  and  oxidised  in  air  to  benzaldehyde. 
With  dilute  hydrobromic  acid,  this  substance  affords 
(yield  86%)  a  hydrobromide,  m.  p.  192°;  on  warming 
with  10%  sulphuric  acid,  benzaldehyde  and  phenyl¬ 
benzylglyoxal  are  formed.  With  sodium  ethoxide, 
it  gives  a  90%  yield  of  a-piperidinobenzylidene- 
acetophenone,  m.  p.  101 — 102°,  together  with  a  little 
yellow  substance,  m.  p.  212°.  With  cold  potassium 
acetate  solution,  a-bromo-a-piperidinobenzylaceto- 
phenone  affords  a-piperidinobenzylideneacetophenone 
and  a-pipcridino-a.-acetylbenzylacetophenone,  m.  p, 
165°,  converted  by  sodium  ethoxide  into  phenyl¬ 
benzylglyoxal.  Excess  of  piperidine  in  alcoholic 
solution  converts  a-bromo-a-piperidinobenzylaceto- 
phenone  into  the  mixture  of  a-piperidinobenzylaeeto- 
phenone  and  the  pale  yellow,  saturated  dipiperidine 
derivative,  m.  p.  174°  (Watson,  loc.  cit.).  The 
a  -  bromo-a  -  piperidino  -  derivative  must  therefore 
represent  the  first  stage  of  the  reaction  between 
piperidine  and  a-hromobenzylideneaeetophenone,  and 
the  addition  of  the  base  thus  takes  place  in  positions 
1:2,  and  not  1  : 4,  as  with  benzylideneaeetophenone 
(A.,  1912,  i,  787),  or  in  the  action  of  sodium  ethoxide 
(A.,  1922,  i,  843 ;  Kohler,  A.,  1905,  i,  215).  The 
dipiperidino-derivative  is  not  obtained  by  addition 
of  piperidine  to  a-  or  to  {3-piperidinobenzylideneaceto- 
phenone,  but  from  the  reaction  of  <x-bromo-a-piper- 
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idinobenzylacetophenone  with  potassium  acetate  the 
dipiperidino-derivative  is  probably  aa-dipipcridino- 
benzvlidencacetophenone,  COPh-CBr(NC5H10)'CH,Ph 
— y  COPh*C(NO5H10)2-CH2Ph.  On  hydrolysis  with 
15%  sulphuric  acid,  however,  only  small  amounts 
of  phenylbenzylglyoxal  are  obtained,  the  main  pro¬ 
duct  being  ts-piperidinoa-cdophenone  (N-phena-cyl- 
piperidine),  b.  p.  161—163712  mm.,  d"  1-0453, 
Ji'ST  1-5433,  a  decomposition  which  is  more  easily 
interpreted  on  the  a(3-dipiperidinobenzylacetophenone 
structure.  w-Piperidinoacctophenone  is  also  obtained 
by  the  action  of  piperidine  on  phenacyl  chloride. 
P-Piperidinobenzylideneacetophenono  has  m.  p.  98 — 
99°  (cf.  Andre,  loc.  cit.).  It.  Brightman. 

Intramolecular  alkylation  with  the  bromin- 
ation  of  Ss-unsaturated  ketonic  bases.  C.  Man- 
kich  and  T.  Gollasch  (Annalen,  1927,  453,  177 — 
190), — Unsaturated  ketoalkylamines  of  the  general 
formula  XR2-CH2-CR'(COMe)-CH2-CH:CH2  (cf.  this 
vol.,  231),  like  the  corresponding  amino-acids  (A., 
1925,  i,  1037),  yield  dibromides  which  are  in  most 
cases  immediately  transformed  into  pyrrolidine  deriv- 
CH, — CH*CH2Br 

atives,  I  7>NR„Br .  y-Bimethvlaminomethyl- 
CR'Ac-dH2  " 

A*-liexen-3-oneand  bromine  in  chloroform  solution  give 
4  -  acetyl  -1:1-  dimethyl  -2 -bromomethylpyrrolidinium 
bromide,  m.  p.  191°.  y-Piperidinomethyl-A'-hexen- 
p-one  hydrobromide  yields,  in  a  similar  way,  the 
normal  dibromide,  i^-dibromo-y-piperidinomdhyl - 
hexan-°,-one  hydrobromide,  m.  p.  144°.  The  corre¬ 
sponding  oily  free  base  soon  passes  into  4-acdyl-2- 
bromomdhylpyrrolidiniumspko  -  1  :  1 '  -  piperidinium 
bromide ,  m.  p.  189°.  Free  y-piperidinomethyl-A'- 
hexen-p-one  reacts  differently  with  bromine,  forming 
principally  v.-bromo-y-piperidinomethyl-A'-hexen-$-onc 
hydrobromide,  m.  p.  160—161°.  The  free  base  passes 
rapidly  into  S-ketoA-al/ylpyrrolidiniumspko-l :  1'- 
piperidinium  bromide,  m.  p.  217°.  Ethyl  y-dimethyl- 
aminomdhyl-A'-hexen-p-one-y-carboxylate,  b.  p.  128— 
130°/15  mm.  ( hydrobromide ,  m.  p.  134°),  from  di- 
methylamine,  formaldehyde,  and  ethyl  allylaceto- 
acetatc,  is  converted  by  bromine  into  4-acety(-4- 
earbethoxy  - 1  ;  1'  -  dimethyl-2-bromomethylpyrrolidinium 
bromide,  m.  p.  168°  (dccomp.),  which  is  hydrolysed 
by  barium  hydroxide  to  4 -carboxy -l  :  l-dimelhyl-2 - 
mdhylenepyrrolidinium  bromide,  m.  p.  184-5°.  This 
is  catalytically  hydrogenated  in  presence  of  palladium 
to  4-carboxy-l  :  1 :  2 -trimethylpyrrolidinium  bromide, 
m,  p.  197°,  and  debrominated  by  silver  oxide  to 
neutral  i-carboxy-l  :  1  -dim.  ethyl -2 -rn ethyle nepyrrolid in  - 

ch2 — c:ch„ 

mm  beta-ine,  I  ✓CO-O-NMe,, ,  m.  p.  1S9 — 190°.  In  a 

CH - CHo  “ 

similar  way,  ethyl  y-piperidinomethyl-A€-hexen-$-one-y- 
carboxylate,  b.  p.  162°/12  mm.,  from  piperidine, 
formaldehyde,  and  ethyl  allylacetoacetate,  is  success¬ 
ively  converted  into  i.-acetylA-carbdhoxy-2-bromo- 
m  et  hylpyr r  olid  in  hum  sp  iro  - 1  :  1' -piperidinium  bromide, 
m,  p.  189°;  4- carboxy-  2-m  ethylen  e/nj  rrol  id  in  twwzspir  o  - 

1  :  1  -piperidinium  bromide,  m.  p.  174°,  and  4 -carboxy- 

2  -  md  h  y  l  ai  e  jnj  rrol  idin  iu  rn  sp  iro  -  1  :  1'  -  piperidinium 
betame  (+2H20),  m.  p.  87—88°. 

H.  E.  F.  Nottox. 


Preparation  of  Bz-halogenated  derivatives  of 
oxindole-3-acetic  acid.  Che.m.  Fabr,  alt  Aktiex. 
—See  B.,  1927,  379. 

Manufacture  of  vat  dyes  and  intermediates 
[isatins  and  thionaphthens].  Soc.  Chem.  Ixd. 
ix  Basle. — See  B.,  1927,  360. 

Reactions  of  nitroso-derivatives  with  un¬ 
saturated  compounds.  V.  Nitronic,  isatogenic, 
and  indolic  derivatives  of  o-nitroacetylenes.  L. 
Alessandri  (Gazzetta,  1927,  57,  195 — 223;  cf.  A., 
1926,  287,  1038). — When  a  solution  containing 
o-nitropbenylacetylene  and  nitrosobenzene  is  kept 
in  the  dark,  the  products  formed  vary  with  the 
solvent.  In  ether,  the  o-nitrophcnylacetylene  con¬ 
denses  to  form  di-isatogen,  and  reacts  to  give  a 
substance  regarded  as  2 -phenyl  iminoindoxy  l  N ’-oxide, 

CGHj<^jg>C:NPh:0,  m.  p.  195—196°.  This  sub¬ 
stance  is  quite  distinct  from  isatinphenylliydroxyl- 
amine,  CcHj<^^>C-NPh*OH  (Rupe  and  Stocklin, 

A.,  1924,  i,  764;  Rupe  and  Guggenbiilil,  A.,  1925, 
i,  1100);  it  is  hydrolysed  by  dilute  sulphuric  acid 
to  isatin  and  p-aminophenol,  is  reduced  by  aluminium 
amalgam  to  a-anilinoisatin,  and  with  plienyl hydrazine 
gives  isatin-a-phenylhydrazone ;  it  is  stable  to  light. 
During  the  reaction  in  ether,  azoxybenzene,  formic 
acid,  and  a  substance,  m.  p.  150 — 151°, 

are  obtained.  In  benzene,  the  products  are  di- 
isatogen,  the  above  oxide,  and  the  last-named  “  sub¬ 
stance.”  In  acetic  acid,  di-isatogen,  azoxybenzene, 
and  A7-hydroxyisatin  are  obtained.  As  it  might  be 
supposed  that  o-nitrophenylacetylcne  first  condenses 
to  give  oo'-dinitrodiphenyldiacetylene,  this  substance 
itself  was  treated  with  nitrosobenzene  in  acetic  acid, 
but  gave  no  di-isatogen,  and  thus  is  not  an  inter¬ 
mediate  product.  In  chloroform  solution,  a  little 
AT-hydroxyisatin,  with  traces  of  di-isatogen,  the 
above  oxide,  and  isatin  was  obtained.  When  the 
oxide  is  treated  with  nitrosobenzene  in  chloroform, 
azoxybenzene  and  isatin  are  formed  in  small  quantity. 
Speculations  are  made  on  the  course  of  the  various 
reactions.  o-Nitrophenylacetylene,  when  exposed  to 
sunlight  in  benzene  solution,  deposits  a  red  substance. 

E.  W.  Wig x all. 

Stereochemistry  of  dicyclic  ring-systems. 
IV.  Decahydroquinolme.  W.  IIltckel  and  F. 

Steff  (Annalen,  1927,  453,  163— 176).— Attempts 
to  prepare  2-ketodecahydroquinoline  by  the  catalytic 
hydrogenation  of  o-nitrocinnamic  acid  or  its  cvclo- 
hexyl  ester,  m.  p.  55 — 56°,  gave  principally  2-keto- 

1:2:3: 4-tetrahydroquinolinc.  Although  quinoline 
had  been  reduced  to  the  decahydro-derivative  m 
many  ways  (cf.  Sabatier,  A.,  1914,  i,  323 ;  Skita.  A., 
1913,  i.  54),  the  formation  of  more  than  one  isomeride 
had  not  hitherto  been  observed.  Hydrogenation  of 
quinoline  hydrogen  oxalate  in  presence  of  colloidal 
platinum  affords,  however,  in  addition  to  {trails}- 
decahydroquinolme,  m.  p.  48°,  b.  p.  2037735  mm-! 
dfs  0-9021,  1-47190  {benzoyl  derivative,  m.  P- 

56°),  a  liquid  (cis -)isomeride  (10%),  f-  p.  about  — 40  - 
b.  p.  2057735  mm.,  df0  0-9191,  nfj  1-47681  {hydro¬ 
chloride,  m.  p.  226°;  picrate,  m.p.  142 — 145°;  dithio- 
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carbamate,  m.  p.  143°;  phenylur ethane,  m.  p.  163 — 
165°).  In  presence  of  excess  of  hydrochloric  acid, 
the  product  contains  65%  of  the  new  isomeride, 
whilst  in  neutral  solution  only  1:2:3:  4-tetrahydro- 
quinoline  is  formed.  The  following  derivatives  of 
the  cis-  and  trans-iovma  had  been  previously  obtained, 
but  incorrectly  formulated  by  Bamberger  (A.,  1800, 
1318;  1894,  i,  427),  their  former  names  and  m.  p. 
being  given  in  parentheses :  cis-benzoi/lclecahydro- 
quinolim,  m.  p.  96°  ( tram m.  p.  96°);  eis-p-2- 
benzamidocyclohexylpropionic  acid,  m.  p.  156°  ([3-2- 
b en zam id ocy ciohexylacry lie  acid,  m.  p.  153°);  trans- 
$-2-benzamidocyclohexylpropionic  acid,  m.  p.  202 — 
203°  (identical  with  Bamberger’s  cis-,  m.  p.  196°,  and 
trans m.  p.  205°,  acids) ;  ck>'-2-ketodecahydroquinol- 
ine,  ra.  p.  129°  (2-keto-octahydroquinoline,  m.  p,  127°), 
and  Bamberger’s  decahydro-x-quinolone  (2-ketodeca- 
hydroquinoline),  m.  p.  151°,  which  is  the  trans-form. 
It.  is  improbable  that  Perkin  and  Sedgwick’s  octa- 
hydroacridines  are  related  as  these  authors  suggest, 
since,  in  order  to  explain  the  racemisation  of  the 
optically  active  forms  without  in tereonversion  of 
A  and  B,  it  is  necessary  to  assume  that  a  change  of 
configuration  can  take  place  simultaneously  in  both 
centres  of  asymmetry,  but  not  in  one  at  a  time. 

H.  E.  F.  Notton. 

Qualitative  organic  analysis.  III.  Isolation 
of  nitrogen-alkylated  pyrroles.  T.  Reichstein 
(Helv.  Chirn.  Acta,  1927,  10,  387— 392).— 1-Alkyl- 
pyrroles  may  be  readily  isolated  from  mixtures  in 
which  they  are  present  only  in  small  quantity  by 
coupling  them  with  diazonium  compounds,  the 
resulting  azo-compounds  being  readily  purified  by 
distillation  in  a  high  vacuum.  The  latter  form 
definite  crystalline  complex  compounds  with  picric 
nckl  and  trinitrobenzene.  Thus  l-»-butylpyrrole 
(10%)  was  isolated  as  the  picrate,  m.  p.  139 — 140° 
(decomp.),  of  p-m  ethoxyb  enzeneazo-l-n-butyl  pyrrole, , 
h  p.  18570-5  mm.  (trinitrobenzene  compound,  m.  p. 
72—73°),  when  it  was  mixed  with  anisole  (90%), 
30%  of  the  anisole  being  recovered.  Benzeneazo- 1- 
methylpyrrole  (Plancher  and  Soncini,  A.,  1903,  i, 
449)  yields  a  tri nitrobenzene  compound  which  is 
decomposed  on  crystallisation  from  alcohol.  The 
following  compounds  are,  however,  stable  :  p-loluene- 
a-o-l-methylpyrrole,  rn.  p.  99-5 — 100-5°  (corr.)  [fri- 
nitrobenzene  compound,  m.  p.  99—100°  (corr.)] ; 
bcitzencazo- 1 -n-butylpyrrole,  b.  p.  150 — loo°/0-5  mm. 
[picrate,  m.  p.  131 — 133°  (decomp.)] ;  benzeneazo- 1- 
iso amyl-pyrrole,  b.  p.  155 — 160°/0-5  mm.  [ picrate , 
P-  123°  (deeomp.)] ;  p-methoxybenzenmzo-l-iso- 
amyl-pyrrole,  m.  p.  33 — 34°,  b.  p.  19570-5  mm. 

I  picrate,  m.  p.  144 — 145°  (decomp.);  trinitrobenzene 
compound,  m.  p.  42-5 — 44°].  J.  W.  Baker. 

Preparation  of  iodinated  pyridine  derivatives. 

Deutsche  Gold-  it.  Silber-Scheldeanstalt,  vorm, 

hOEssLER. — See  B.,  1927,  379. 

Derivatives  of  pyridine  and  piperidine  obtained 
rom  hydroxymethylene  ketones.  E.  Bex  ary 
l-tser  1927,  60,  [25],  914—918;  cf.  A.,  1920,  500). 
be  sodium  derivative  of  w-propyl  [3-hydroxy  vinyl 
e  one  m  dry  ether  is  converted  by  a  solution  of 
mmomum  ^acetate  in  glacial  acetic  acid  into  a 

x  ure  of  o-n-buiyryl-2-n-propyl-pyridim ,  b.  p.  152°/ 


13  mm.,  dT26  0-9782  (oxime,  m.  p.  85 — 86°),  and  di-fi-n- 

bulyrylvinylimine,  b.  p.  189 — 191°/13  mm.  The 
pyridine  derivative  is  oxidised  by  nitric  acid  to 
2-n-propylpyr  id  ine  -  5  -  curb  oxylic  acid,  m.  p.  124 — 125° 

(decomp.)  [nitrate,  m.  p.  141°;  copper  salt,  m.  p.  242° 
(decomp.)],  wliieh,  when  decarboxylated,  affords 

2-rt-propylpyridine.  Reduction  of  the  ketone  with 
sodium  and  alcohol  yields  2-n-propyl-5-n-butylpi-per- 
idine,  b.  p.  115°/13  mm.  Analogously,  5-benzoyl-2- 

phenylpyridine  is  reduced  mainljr  to  2-phenyl-5- 
benzylpiperidine,  b.  p.  229°/14  mm.,  2-phenylpiper- 
idine,  b.  p.  245°/756  mm.  (monohydrate,  m.  p.  60 — 61°), 
being  obtained  in  minor  amount.  The  hydroxy¬ 
methylene  compound  of  mesityl  oxide  (cf.  Couturier, 
A.,  1910,  i,  299)  gives  a  dark  green  copper  salt  and  a 
benzeneazo  -  derivative,  C13Hu02N2,  m.  p.  98°.  Its 
sodium  derivative  is  converted  by  ammonium 
acetate  into  o-Q'-mcthylcrolonyi^-fi-methyl-^-prop- 
enylpijridine,  m.  p.  73 — 74°  [picrate,  m.  p.  175 — 
176°;  additive  compound  with  mercuric  chloride, 
m.  p.  135°),  oxidised  by  nitric  acid  to  pyridine-2  :  5- 
dicarboxylic  acid.  H.  Wren. 


Derivatives  of  pyridine.  A.  Pieroni  (Atti  R. 
Accad.  Lincei,  1927,  [vi],  5, 303 — 306). — Like  p-chloro- 
nitrobenzene,  2-chloro-5-nitropyridine  reacts  with 
aqueous  potassium  hydroxide,  giving  2-hydroxy-5- 
nitropyridine,  and  with  methyl-  or  ethyl-alcoholic 
potassium  hydroxide,  giving  5-nitro-2-methoxy-  or 
-2- ethoxy-pyridine,  m.  p.  95°  (Tschitschibabin  and 
Bylinkin,  A.,  1923,  i,  595,  gave  m.  p.  72°).  5-Carb- 
amido-2-ethoxypyridi-ne,  m.  p.  175°,  has  a  sweet 
taste ;  5-carbamido-2-methoxy  pyridine  has  m.  p.  185°, 
and  5-amino-2-acetamidopyridine,  which  readily 
changes,  m.  p.  154°.  The  last  reacts  with  yellow 
mercuric  oxide,  giving,  among  other  products,  the 


compound 
does  not  mei 


NHAc-C<^cS>c- 


Hg(?),  which 


t  at  230°.  Ethyl  aceioacetate  2-chlora-o- 
pyridylhydrazonc  (cf.  A.,  1925,  i,  1316),  m.  p.  143°, 
when  boiled  in  acetic  acid  solution,  gives  a  compound, 
m.  p.  175°,  which  gives  a  red  coloration  in  aqueous 
solution  with  ferric  chloride  and  with  diazonium 
salts,  and  is  probably  of  the  structure 

8h°-CO>N*C<CH=N>CCL  2  ‘  CUor°imdinc  -  5  - 

arsinic  acid,  m.  p.  186°,  is  obtained  by  the  interaction 
of  diazochloropyridine  chloride  and  potassium 
arsenite.  T.  H.  Pope. 


Indole  condensation  of  phenylhydrazones.  A. 
Korczynsth,  W.  Brydowna,  and  L.  Kierzik  (Rocz. 
Chem.,  1927,  7,  112— 123).— See  this  vol.,  255. 

Manufacture  of  quinoline  derivatives.  Farbex- 
fabr.  vorm.  F.  Bayer  &  Co. — See  B,,  1927,  379. 

Preparation  of  derivatives  of  6-alkoxy-4- 
methyl quinoline.  Chem.  Fabr.  attf  Aktien. — 

See  B.,  1927,  379. 

Preparation  of  hydrocarbostyril  and  its  deriv¬ 
atives.  F.  Mayer,  L.  van  Zutphen,  and  H. 
PHiLiprs  (Ber.,  1927,  60,  [0],  858 — 864). — 3-Chloro- 
propionyl  chloride  is  converted  by  aromatic  amines 
in  boiling,  anhydrous  acetone  into  substituted 
f}-chloropropionamides,  which  are  transformed  by 
aluminium  chloride  at  temperatures  above  their 
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in.  p.  into  hydrocarbostyrils.  |3-Chloropropionyl 
chloride  thus  yields  the  corresponding  anilide,  m.  p. 

110°,  o-,  m-,  and  p -lolmdide,  m.  p,  78°,  90°,  and  121°, 
respectively,  o-  and  p -chloroanilide,  m.  p.  86°  and 
125°,  respectively,  2  : 4 -dicJdoroanilide,  m.  p.  103°, 

o-,  m-,  and  p -hydroxyanilide,  m.  p.  125°,  132°,  and 
135°,  respectively,  p-phcnetidide,  m.  p.  128°,  p -nitro- 
anilide,  m,  p,  208°,  p -ammoanilide,  m.  p.  239°,  di- 
phemjlamide,  in.  p.  96°;  the  di-fi-chloropropionyl 
derivatives  of  o-  and  m-phenylencdiamine,  m.  p.  170° 
and  239°,  respectively,  are  described.  p-Chloro-n- 
butyryl  chloride  affords  similarly  the  corresponding 
anilide,  m.  p.  90°,  o-  and  p- loluidide ,  m,  p.  108°  and 
124°,  respectively,  o-  and  p-chloroanilide,  m.  p.  83° 
and  104°,  respectively,  2 :  i-dichloroanilide,  m.  p. 
109°,  o-hydroxyanilide,  m.  p.  140°,  and  o -amino- 
anilide,  in.  p.  160°.  2-Keto-l  :  2  :  3  : 4-tetrahydro- 
quinoline,  m.  p.  163°,  and  the  following  derivatives 
of  it  are  described  :  8 -methyl-,  m.  p.  112°;  6-methyl-, 
m.  p.  106°;  8 -chloro-,  m.  p.  106°;  6-chloro-,  m.  p. 
167 — 168°;  6  :  8-dichloro-,  m.  p.  147 — 148°;  8 -hydr¬ 
oxy-,  m.  p.  195°;  5-  or  7-hydroxy-,  m.  p.  230°; 
6-hydroxy-,  m.  p.  237 — 238°;  1  -phenyl-,  m.  p.  122°; 
i-methyl-,  m.  p.  98°;  4  : 8-dimethyl-,  m.  p.  131°; 
4  :  6-dimethyl-,  m.  p.  131°;  8-chloro-i-melhyl-,  m.  p. 
103°;  6-chloro-i-methyl,  m.  p.  172°;  6:8 -dichloro- 
4 -methyl-,  m.  p.  161°.  2  :  9 -Diketo-,  3  :  9 -diketo-,  and 
2  :  6-diketo-i :  7  -dimethyl-1  :2:3:4:7  :8:9: 10-octo- 
hydrophenanthrolins  have  in.  p.  365°,  above  370°, 
and  242°,  respectively.  S-Chloropropion-wi-toluidido 
is  converted  by  aluminium  chloride  into  a  mixture 
of  2-1:  do -6-  and  -7 -methyl -1  :  2  :  3  :  i-telrahydro- 
qainolines,  from  which  products  m.  p.  131°  and  160° 
are  separated.  $-Ghloropropionmcthylanilide,  b.  p. 
150°/15  mm.,  loses  hydrogen  chloride  when  distilled 
under  atmospheric  pressure,  and  is  converted  into 
acrylmethylanilide,  m.  p.  76°;  with  aluminium 
chloride,  it  affords  2-keio-l-melhyl-l :  2  :  3  : 4 -tetra- 
hydroquinoline,  b.  p.  295 — 297°/760  mm.,  160 — 161°/ 
15  mm.  S-Ghloro jiropi on e thyl a n Hide,  b.  p.  158 — 
159°/15  mm.,  does  not  lose  hydrogen  chloride  appre¬ 
ciably  when  distilled  under  atmospheric  pressure ; 
with  aluminium  chloride,  it  gives  2-keto-l-ethyl- 
1:2:3:  i-teirdhydroquinoline,  b.  p.  150 — 155°/15 
mm.  Q-Chloro-xi-butyrmeihylanilide,  b.  p,  265°/atm. 
pressure  without  appreciable  decomposition,  yields 
2  -  kdo  -1:4-  dimethyl  - 1  :  2  :  3  : 4  -  tetrahydroqumoline, 
b.  p.  170°/15  mm.  2-Keto-l  :  2  :  3  : 4-tetrahydro- 
quinoline  is  reduced  by  sodium  and  amyl  alcohol  to 
tetrahydroqumoline  and  transformed  by  sulphuryl 
chloride  in  benzene  into  chloro-2-keio-l  :  2  :  3  :  4- 
ietrahydroquinoline,  m.  p.  175 — 176°.  H.  Wren. 

Synthesis  of  2  : 4-dihydroxy  quinolines.  P. 
Baumgarten  and  W.  Iyargel  (Ber.,  1927,  60,  [2?], 
832 — 842). — Phemdmalonanilido  is  converted  at 
250 — 350“/15  mm.,  almost  quantitatively,  into  aniline 

and  Z-phenyl-2  :  i-dihydroxy  quinoline,  m.  p.  319° 
[sodtiim  salt;  monobenzoyl  derivative  ((?)  i-kelo-2- 
bmzoxy-Z-phenyl-Z  :  i-dihydroquinoline) ,  m.  p.  243° 
(also  -f Ac-OHi] ;  phenylacetanilide  is  produced  in 
minor  amount.  The  same  substances  are  formed 
when  phenylmalonanilide  is  heated  at  the  ordinary 
pressure,  but  are  then  accompanied  by  2-keto-i-anilo- 
8-phenyl-l  ;  2  :  3  :  4 -tetrahydroquinoline,  m.  p.  295° 


(also  AcOH)  (hydrochloride),  identified  by  hydro¬ 
lysis  to  3-phenyl-2  :  4-dihydroxyquinoline.  Simpli¬ 
fication  is  introduced  into  the  synthesis  by  the  use 
of  ethyl  phenylmalonate  and  aniline  as  initial 
materials.  By  suitable  variation  of  the  components, 
the  following  compounds  are  obtained  :  2  : 4-di- 

hydroxy-3-phenyl-8-methylquinoline,  m.  p.  249°  (also 
+  AcOH)  [benzoyl  derivative,  m.  p.  263°  after 
softening  (also  +Ac*OH)] ;  2  :  i-dihydroxy -Z -phenyl- 
1-methylquinoline,  in.  p.  222°  ( benzoyl  derivative, 
m.  p.  165°) ;  2  :  i-dihydroxy -Z-phenyl-u-naphtha - 

quinoline,  m.  p.  322°  (also  +AcOH)  ( benzoyl  deriv¬ 
ative,  m.  p.  335°) ;  2  :  i-dihydroxy-Z-benzylquinoline, 
m.  p.  194°  (also  -j-EtOH)  ( benzoyl  derivative,  m.  p. 
256°);  2  : 4-dihydroxy-3-ethyIquinoline,  m.  p.  259°; 
4  -  keto  -  2  -  hydroxy  -3:3-  diethyl  -3:4-  dihydroquinoline, 
m.  p.  260°  ( benzoyl  compound,  m.  p.  245°).  Diethyl- 
malondianilido  has  m.  p.  218°. 

Malonanilide  when  heated  gives  aniline,  carbon 
dioxide,  and  small  quantities  of  acetanilide  and 
carbanilide,  but  is  mainly  converted  into  a  dark, 
brittle  mass  from  which  2 : 4-dihydroxyquinoline 
could  not  be  isolated;  a  similar  result  is  obtained 
when  ethyl  malonate  and  aniline  are  used.  The 
unsubstituted  ester  can,  however,  react  with  a  suit¬ 
able  amine,  thus  yielding,  with  a-naphthylamine, 
2  :  i-dihydroxy-ac-naphthaquinoline,  m.  p.  320°  (de¬ 
comp.)  (also  +AcOH);  the  hydrochloride, 
benzoyl  derivative,  m.  p.  272°,  and  wifroso-compound, 
deeomp.  about  330°,  are  described.  The  compound 
is  converted  into  a-naphthaquinoline  by  distillation 
with  zinc  dust.  H.  Wren. 


Manufacture  of  pharmacetuical  products 
[quinolines].  Earebnfabr.  vorm.  E.  Bayer  &  Co. 
—See  B.,  1927,  379. 

Derivatives  of  naphthaqu in  olines  and  naphtha- 
isoquinolines.  C.  S.  Gibson,  K.  V.  Hariharan, 
K.  N.  Menon,  and  J.  L.  Simonsen  (J.  Indian  Inst. 
Sci.,  1927,  9A,  179— 191).— See  A.,  1926,  1154. 


New  synthesis  of  acridones.  I.  Tanasescu 
(Bull.  Soc.  chirn.,  1927,  [iv],  41,  528 — 537). — In 
presence  of  sulphuric  acid,  2  : 4-dinitrobenzaldehyde 
condenses  with  aromatic  hydrocarbons  and  their 
electro-negative  substituted  derivatives,  affording 
acridones.  The  presence  of  electropositive  sub¬ 
stituents  in  the  aromatic  nucleus  causes  the  formation 
of  the  corresponding  triphenylmethanes.  In  the 
case  of  benzene,  tho  reaction  affords,  in  addition  to 
2  -  nitroacridone,  di  -  2:4-  dinilrobenzhydryl  ether, 
(C6H3[N02]2-CHPh)20,  m.  p.  167°.  The  formation 
of  the  latter  is  attributed  to  a  normal  reaction  of  the 
dinitrobenzaldehyde,  i.e.,  as  (I),  whilst  the  formation 


/Ncho 
(!•)  noAJno, 


NO\yNO, 


/V 


^CHPh-OH 
NO-l^NO* 


of  the  acridone  is  attributed  to  its  reaction  as  (H)- 
The  reaction  is  thus  interpreted  as  supporting  toe 
existence  of  two  isomeric  forms  for  2  :  4-diintrobenz- 
aldehyde,  corresponding  with  those  already  suggested 
for  o-nitrobenzaldehyde  (A.,  1926,  1247). 
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benzene  does  not  condense  with  2  :  4-dinitrobenzalde- 
hydo  under  the  above  conditions.  Similarly,  whilst 


2-nitrodipbenyIaxnine-6-carboxylic  acid  affords  a 
nitroacridone  (Ullmann,  A.,  1907,  i,  846;  1908,  i,  52), 
2'-nitrodiphenylamine-6-earboxylic  acid  does  not 
condense.  Chlorobenzene  affords  8(  l)-chloro-2-nitro- 
acridone,  golden-yellow,  m.  p.  above  360° ;  8(  \)-bromo- 
2 -nitroacridone,  brownish -yellow,  is  similarly  obtained, 
lodobenzene  reacts  similarly,  but  benzoic  acid  does 
not  react.  With  phenol,  the  reaction  is  violent. 
Toluene  affords  2  :  4-dh‘m‘<ro-4' :  4" -dimethyltriphenyl- 
methane,  yellow,  m.  p.  280°  (decomp.),  and  aniline 
2 : 4'-dinitro-4' :  4"-diaminotriphenylmethane,  m.  p. 
132°  (this  vol.,  139).  Naphthalene,  anthracene, 
acenaphtheno,  and  phenanthrene  react  vigorously, 
affording  dark-coloured  products  in  which  several 
rnols.  of  hydrocarbon  appear  to  have  condensed  with 
1  mol.  of  2  :  4-dinitrobenzaldehyde .  Complex  pro¬ 
ducts  are  also  obtained  with  these  hydrocarbons 
when  the  condensation  is  effected  in  chloroform  solu¬ 
tion.  The  2  :  4-dinitrobenzaldehyde  can  be  replaced 
by  other  2-nitrobenzaldehydes  containing  an  electro¬ 
negative  substituent  in  tbe  4-position,  the  analogous 
2-substituted  acridone  being  obtained. 

R.  Bright  mah. 

Synthesis  of  1-nitro-  and  3-nitro-acridine  and 
1-methyl-  and  3-methyl-acridine.  H,  Jenson 
and  M.  Friedrich  (J.  Amer.  Chem.  Soc.,  1927,  49, 
1049 — 1052). — Nitration  of  acridine  by  Graebe’s 
method  (Annalen,  1871, 158,  275)  affords  two  mono- 
liitro-derivatives,  m.  p.  216°  (a)  and  m.  p.  167°  ((3), 
together  with  a  dinitro-derivative,  reddish-yellow, 
m.  p.  not  below  250°.  The  p-nitro-derivative  is 
obtained  by  condensation  of  o-aminobenzaldehyde 
with  o-bromonitrobenzene  in  nitrobenzene  solution 
m  presence  of  copper  powder  and  sodium  acetate, 
followed  by  treatment  of  the  product  with  concen¬ 
trated  sulphuric  acid  at  100°,  and  is  therefore  1-nitro- 
acridine.  The  a-nitro-derivativo  is  obtained  similarly 
from  p-bromonitrobenzene,  and  is  therefore  3 -nitro- 
acridine.  1-Methylacridino  and  3-methylaerIdine  aro 
obtained  analogously  from  o-aminobenzaldehyde  and 
o-  and  p-bromotoluenes.  F,  G.  Willson. 

Hydroxyl  derivatives  of  naphthacridonequin- 
one  and  of  beiizodiacridonecpiinone.  E.  Lewicka 
Kocz.  Chem.,  1926,  6,  881— 889).—- B-Methozp-o- 
Mmdtne  b.  p.  248—249°  [hydrochloride,  m,  p.  285° 
,  eeomp.),  acetyl  derivative,  m.  p.  134°],  is  prepared 


by  tbe  reduction  of  the  corresponding  nitro-eompoimd, 
and  yields  on  oxidation  2-ammo-5-methoxybenzoio 
acid,  which,  on  condensation  with  a-naphthaquinone, 
gives  a-naphtlmquinone-5-methoxyanthranilic  acid, 
m.  p.  262°.  From  this  is  obtained,  by  dehydration, 
naphtha-3-methoxyacridonequinone  (I),  which  dyes 
cotton  and  wool  red.  Similarly,  a-naphthaquinone-B- 
hydroxyanthranilic  acid,  m.  p.  290°,  yields  naphtha- 


3-hydroxya-cridonequinone,  also  a  red  dye.  Benzo- 
quinone- o  :  5' -dimethozydianthranilic  acid  [2  :  5-di-( 4'- 
methoxy-2'-carboxyanilino)-p-benzoquinone\,  m.  p.  300°, 
is  obtained  by  substituting  p-benzoquinono  for 
a-naphthaquinone  in  the  above  reaction,  and  yields 
benz-3  :  3' -dimethoxydiacridonequinone  (II),  a  brown 
dye  for  wool  and  cotton.  Benzoquinone- 5  : 5'-di- 
hydroxyd ianlhra nilic  acid,  m.  p.  340°,  is  prepared  in 
an  analogous  manner,  yielding  on  condensation 
benz-3  :  3'-diliydroxydiacridonequinone,  also  a  brown 
vat  dye.  R.  Truszkowski. 

Carbazine  syntheses.  31.  H.  Goldstein  and 
M.  Piolino  (Helv.  Chim.  Acta,  1927,  10,  334—338). 
— By  the  action  of  magnesium  phenyl  bromide  on 
methyl  2:4-  diaminodiphcnylamine  -  6  -  carboxylato 
(Goldstein  and  Rodel,  A.,  1926,  1138)  is  obtained 
1  :  3-diamino-5  :  5-diphenyldihydroacridine  identical 
with  the  product  obtained  by  Kehrmann,  Ramm, 
and  Scbmajewski  (A.,  1921,  i,  600).  Similarly,  methyl 
4'-dimetbylaminodiphenylamme-2-carboxylate  yields 
3-dimethylamino-5  : 5-diphenjddihydroacridine,  isol¬ 
ated  as  its  hydrochloride,  m.  p.  295°  (decomp.),  which 
on  oxidation  (atmospheric  or  with  ferric  chloride) 
yields  5  : 5-diphenyldihydro- 
acridine-3  -  dimethylimmonium 
chloride  (annexed  formula), 
( perchlorate ),  whilst  methyl 
4  -  amino  -  4'  -  dimethylamino  - 
diphenylamine  -  2  -carboxylatc 
yields  5  :  5-diphenyl-  7  -  amino  -  3  -  dimethylaminodi- 
hydroacridine,  isolated  as  its  dikydrockloride  (diacetyl 
derivative,  m.  p.  222°)  which  on  oxidation  yields 
3 -dimethylamino -5  :  5-diphenyldihydroacridine -7 -int- 
monium  chloride,  from  which,  by  the  action  of 
ammonia,  the  violet  base  is  liberated.  J.  W.  Baker. 

Labile  nature  of  the  halogen  atom  in  organic 
compounds.  XIII.  H.  Graham,  A.  K.  Macbeth, 
and  W.  B.  Orb  (J.C.S.,  1927,  740—746;  cf.  A.,  1926, 
g46). — The  absorption  spectra  of  1-phenylbarbituric 
and  1  : 3-diphenylbarbituric  acids  and  their  mono- 
and  di-halogen  derivatives  afford  further  evidence 
for  the  view  that  the  dihalogen  derivatives  have  a 
diketonic  structure,  whilst  the  parent  acid  and  the 
monohalogen  derivatives  exist  in  the  enolic  form. 
The  stability  of  the  latter  halogen  derivatives  towards 
reducing  agents  is  thus  accounted  for.  In  the  spectra 
of  the  phenylbarbituric  acids,  the  complex  bands  in 
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the  absorption  spectrum  of  barbituric  acid  itself  are 
replaced  by  a  principal  band  extending  over  1  /X 
3700 — 4200.  The  absorption  spectra  of  2-thiobar- 
biturie  and  2-thio-l  :  3-diphenylbarbituric  acids 
present  a  series  of  bands  similar  to  those  of  barbituric 
and  1  :  3-diphenylbarbituric  acids,  with  the  same 
simplification  of  absorption  due  to  introduction  of 
phenyl  groups.  The  bands  are  all  displaced,  however, 
towards  the  visible  region  of  the  spectrum. 

Additional  evidence  in  support  of  the  constitutions 
ascribed  to  the  phenylbarbituric  acids  and  their 
halogen  derivatives  is  derived  from  measurements  of 
their  electrical  conductivities  and  those  of  1  :  1-di- 
methylcycfohexane-  and  cycfohexanesptYocycfohexane- 
3  :  o-dione  and  their  mono-  and  di-halogen  derivatives. 

M.  Clark. 

Diketopiperazines.  Unsaturated  anhydride 
from  leucylglycine  anhydride.  Synthesis  of 
tertiary  leucine.  E.  Abderhalden  and  E.  Ross- 
ner  (Z.  physiol.  Chem.,  1927,  163,  149 — 184;  cf.  A., 
1926,  603).  Anhydrides  of  glycyl-dl-norleucine,  glycyl- 
dLaminoheptoic  acid,  and  glycyl-dl-amino-n-octoic 
acid,  prepared  by  heating  the  dipeptides  for  a  short 
time  in  aniline  at  170 — 180°,  have  m.  p.  219—220°, 
221 — 222°,  and  222°,  respectively.  tff-Leucyl-df-ammo- 
lieptoic  acid  yields  an  anhydride,  m.  p.  245°,  when 
heated  alone  or  in  aniline  or  diphenylamine.  Leucyl- 
dl-amino-n-ocloic  anhydride,  m.  p.  237°,  and  a-  and  p- 
d\-leucyl-d\-phenylalanine  anhydrides,  m.  p.  215 — 217° 
and  254°,  respectively,  arc  similarly  prepared. 

Certain  anhydrides  of  this  type  become  unsaturated 
after  heating  for  several  hours  in  a  solvent,  e.g.,  quin¬ 
oline,  in  presence  of  animal  charcoal.  The  products, 
which  are  probably  formed  by  loss  of  two  hydrogen 
atoms  from  adjacent  carbon  and  nitrogen  atoms,  arc 
separated  from  unchanged  anhydride  by  hydrolysis  of 
the  latter  with  cold  iV-alkali.  dZ-Leucylglycine 
anhydride,  heated  with  30  parts  of  pure  quinoline 
and  6  parts  of  dried  animal  charcoal  for  5  hrs.  at  230— 
240°,  yields  a  compound,  C8H1202N2.  m.  p.  290° 
(darkens  at  255°),  which  is  decomposed  by  boiling 
25%  sulphuric  acid  into  glycine,  ammonia,  and  iso- 
propylpyruvic  acid  (a-keto-y-methylvaleric  acid) 
(pheny  lhydrazone ,  m.  p.  105°;  semicarbazone,  m.  p. 
10 — 11°).  The  dehydroanhydride  is  obtained  equally 
well  with  animal  charcoal  charged  with  hydrogen  or 
with  oxygen.  It  gives  with  phenylcarbimide  a 
compound,  decomp.  281°  (darkens  at  230°),  and  with 
bromine  a  compound,  CRHls02N2Br,  which  is  recon¬ 
verted  by  treatment  with  phcnylthiocarbimide  into 
the  dehydroanhydride.  Evidence  of  the  similar 
production  of  dehydroanhydrides  is  also  obtained 
with  anhydrides  of  a-  and  p-dMeucyl-df-norleucmcs 
(see  beIowr),  oc-n-df-aminobutyrie  acid,  and  glycyl-df- 
norleucine.  Leucinimide,  m.  p.  265 — 266°,  prepared 
by  heating  dMeucyl-df-leucine  at  300 — 310°,  decolor¬ 
ises  permanganate  almost  instantly,  whilst  the  imide 
of  identical  m.  p.  and  mixed  m.  p.,  prepared  from 
leucine  methyl  ester,  does  not.  dl-a-Bromo-y-methyl- 
vahryl-dl-norleucine,  m.  p.  135°  (sinters  at  113°), 
obtained  from  bromo-y-methylvaleryl  bromide  and 
norleucinc,  reacts  wdth  ammonia  to  form  “  a.  "-leucyl- 
norlemine,  m.  p.  262°,  and  “  p  ” -leucylnorleucine, 
in.  p.  242°,  both  of  which  yield  a  normal  anhydride, 
m.  p.  242°. 


ferf. -Leucine  ( a- a m i no- b B - dimet hy lb uty ric  acid)  is 
synthesised  from  tert. -butylmalonic  acid,  which  is 
converted  first  into  the  «-6romo-derivative,  m.  p. 
183°  (decomp.),  thence  by  decarboxylation  into 
a.-bromo-$$-dimelhylbutyric  acid,  m.  p.  57°,  which  by 
reaction  with  alcoholic  ammonia  gives  tert. -leucine, 
subliming  about  280°. 

a-Bromoisobutyryl-l-leucine,  in.  p.  106°,  is  converted 
by  25%  ammonia  into  dl-oL-aminoisobutyryl-l-leucine, 
which  gives  an  anhydride,  m.  p.  262°,  [a]D  —11-9°. 
dl-x-Bromo-y-methylvaleryl-dl-  a-aminoisobulyric  acid, 
m.  p.  146°,  is  animated  to  dMeucyl-dZ-aminorsobutyric 
acid,  obtained  as  anhydride,  m.  p.  262°,  identical  with 
the  anhydride  of  a-aminoisobutyryl-leucine.  dl-a- 
Aminoisobutyryl-dl-aL-amimbutyric  acid,  ra,  p.  241°, 
prepared  by  animation  of  the  6romo-compound,  m.  p. 
131°,  gives  an  anhydride,  m.  p.  261°.  The  anhydrides 
of  diglycyl-  and  dl-dileucyl-f-cystine  decompose  above 
250°.  C.  Hollins. 

Action  of  alcoholic  potassium  hydroxide  on 
chloroacetyl-p-anisidine  and  -p-plien eti din e  :  de¬ 
rivatives  of  piperazine.  F.  Reverdin  (Helv, 
Chim.  Acta,  1927,  10,  386 — 387). — When  cliloro- 
acetyl-p-phenetidine  is  boiled  for  1  hr.  with  10% 
alcoholic  potassium  hydroxide  solution,  it  is  con¬ 
verted  into  1  :  4  -  di  -  p  -  ethoxyphenyl-2  ;  5-diketo- 
piperazine  (yield  36 — 37%),  identical  with  that 
obtained  by  Bischoff  and  Nastvogel  (A.,  1899,  1011), 
thus  confirming  the  structure  previously  assigned 
to  the  corresponding  dimethoxy-compound  obtained 
from  chloroacetyl- p-anisidine  (A.,  1923,  i,  320;  cf. 
Halberkann,  A.,  1921,  i,  562).  J.  W.  Baker. 

Transformations  and  isomerism  of  acyltetra- 
hydroindazoles.  K.  von  Auivers  (Annalen,  1927, 
453,  211 — 238).— By  analogy  with  the  acylindazolcs, 
the  stable  and  labile  acyltetrahydroindazoles  are 
probably  position-isomerides  (cf.  A.,  1924,  i,  328). 
Ethyl2-ketoc?/cfohexylglyoxylate  andphenylhydrazine 
give  in  alcoholic  solution,  (a)  <i-hydroxy-2- phenyl- 
5:6:7:  '&-tetrahydro-3-pyridazone,  m.  p.  189 — 190°, 
which  is  converted  by  hydrochloric  acid  at  200°  into 
2-phenyltetrahydroindazole ;  (6)  a  mixture,  in  pro¬ 
portions  varying  greatly  with  the  conditions,  of  ethyl 
phenyltetrahydroindazole-3-carboxylates,  from  which 
an  acid,  m.  p.  194—195°,  which  must  be  the  2 -phenyl 
derivative,  since  it  cannot  he  esterified,  and  1  -phenyi- 
tetrahydroindazole-3- carboxylic  acid,  m.  p.  163 — 164° 
( methyl  ester,  m.  p.  109 — 110°),  are  obtained.  On 
distillation,  the  former  acid  yields  2-phenyltetrahydro¬ 
indazole,  previously  obtained  from  2-benzoxymetkyl- 
eneci/cfckexanone.  The  constitution  assigned  to  the 
latter  and  to  the  labile  tetrahydroindazole-2-earboxyl- 
amide  formed  from  it  is  accordingly  correct.  Direct 
acylation  of  tetrahydroindazoles  takes  place  -  only 
in  the  1 -position,  but  the  2-derivatives  may  be 

prepared  from  hydroxymethylenecf/cfohexanones  and 
acylhydrazines.  The  2-acyltctrahydroindazoles  are, 
in  general,  slightly  more  stable  than  the  corresponding 
acylindazolcs,  which  they  closely  resemble.  Tetra- 
hydroindasole-3-carboxylic  acid,  m.  p.  254°,  from 
2-ketocycfohexylglyoxylic  acid  and  hydrazine  acetate, 
gives  a  \-o-nilrobenzoyl  derivative,  m.  p.  225 — 226  , 
the.  constitution  of  which  follows  from  its  ready 
conversion  into  a  methyl  ester,  m.  p.  193 — 194c. 
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When  distilled,  it  affords  1-o-nitrobenzoyltetrahydro- 
indazole,  m.  p.  148 — 149°  (cf.  loc.  cil.),  which  is  also 
obtained  by  direct  acylation  of  tetrahydroindazole, 
but  not  by  boiling  benzaldehydesemicarbazone  with 
o-nitrobenzoylhydrazine.  The  substance  of  in.  p.  225 — 
226°  is  formed,  instead  of  the  expected  2-nitrobenzoyl 
derivative,  when  2-ketocyclohexylglyoxylic  acid  o-nitro- 
bmzoylhydrazone,  m.  p.  177 — 178°,  is  treated  with 
acids.  Similarly,  with  semicarbazide,  2-keto cyclo- 
hoxylglyoxylic  acid  gives  tetrahydroindazole-3-carb- 
oxylic  acid,  and  not  its  2-carboxylamide.  The  dis¬ 
placement  of  the  radical  from  the  2-position  is  probably 
due  in  both  cases  to  the  adjacent  carboxyl  group,  since 
2  -  methyl  -  6  -  benzoxymethylenecyclohexanone  o-nilro- 
bmzoylhydrazone ,  in.  p.  161°,  passes  smoothly  into 

2- o-nitrobenzoyl-l-melhyltetrahydroindazole,  m.  p.  146 — 
147°.  The  constitution  of  the  stable  tetrahydro- 
indazolecarboxylamide,  m.  p.  187°,  is  confirmed  by 
its  formation  from  a  direct  substitution  product, 
ietrahydroindazole-l-carboxyl  chloride ,  m.  p.  162 — 
165°,  and  ammonia.  In  sodium  hydrogen  carbonate 
solution,  semicarbazide  and  hydroxymethyleneci/cfo- 
hexanone  yield  2-hydroxy-&1-cyclohexenylaldehyde 
mnicarbazone,  m.  p.  189°,  which  passes  directly  in 
presence  of  acids  into  the  stable  carboxylamide,  in.  p. 
187°.  The  following  derivatives  of  tetrahydro¬ 
indazole :  2-o-nitrobenzorjl-,  m.  p.  179—180°;  1-m- 
nitrobcnzoyl- ,  m.  p.  140 — 142°;  2-m-nitrobenzoyl- , 
in.  p.  118 — 118-5° ;  1-benzoyl-,  m.  p.  58-5 — 60°,  b.  p. 
208— i 210o/13  mm.,  df1  1-1064,  n}g  1-5697  ;  2-benzoyl-, 
liquid,  rapidly  isomerised  at  200°;  1-carbethoxy-, 
b.  p.  170°/18  mm.,  dj6'5  1-1306;  nftc  1-5147;  2 -carb- 
ethoxy-,  b.  p.  (without  perceptible  isomeric  change) 
170718  mm.,  df  1-1408,  ?ij|0  1-5141 ;  of  7-methyltetra- 
hydroindazole  :  l-o -nilrobenzoyl- ,  m.  p.  117 — 118°; 
1-m-nitrobenzoyl-,  m.  p.  89 — 90° ;  2-m-nitrobenzoyl- , 
m.  p.  48—50°  (cannot  be  isomerised) ;  1-benzoyl-, 
b.  D.  202°/12  mm.,  df  1-139,  nflc  1-5870;  2-benzoyl-, 
df  1-127,  71“  1-5804;  1-carbethoxy-,  b.  p.  161—163°/ 
12  mm.,  df  1-109,  nfla  1-5102;  2-carbethoxy-,  b.  p. 
161 — 163°/12  mm.,  df  1-120,  nfi  1-5093 ;  and  2-methyl- 
b-hydroxyrnethylenecyc\ohexanone  -  o  -  nitrobenzoylhydr- 
azone,  m.  p.  137 — 140°,  are  described. 

H.  E.  F.  Notton. 

Heterocyclic  compounds  containing  arsenic. 
E.  Action  of  chloroacetamide  on  3  :  4-diamino- 
phenylarsinic  acid.  A.  J.  Ewins,  G.  Newbery, 
and  E.  W.  E.  Stickings  (J.C.S.,  1927,  851 — 855). — 
Chloroacetamide  reacts  with  3  : 4-diaminophenyl- 
arsinic  acid,  yielding  a  mixture  of  Z-hydroxy-1  :  4- 
dihydroquinoxaline-Q-arsinic  acid,  m.  p.  not  below 
260°  (benzoyl  derivative  m.  p.  above  290°),  and  2- 
hydroxy- 1  :  4- dihydroquinoxaline-6-arsinic  acid,  m.  p. 

(deeomp.)  ( benzoyl  derivative,  m.  p.  251 — 252°). 
Ihese  results  are  not  in  agreement  with  those  obtained 
by  Lewis  and  Bent  (A.,  1926,  628).  Reduction  of 

3-  nitrophenylarsinic  acid  i-glycineamide  with  ferrous 
hydroxide  yields  3-hydroxy-l  :  4-dihydroquinoxaline- 

arsmic  acid  with  accompanying  elimination  of 
ammonia.  H.  Burton. 


Synthesis  in  the  glyoxaline  series.  Some  deriv 
drives  of  isoglyoxaline,  P.  C.  Mjttar  and  N.  K 
0lNHA  (J-  Indian  Chem.  Soc.,  1926,  3,  401-404).- 
yoxaline  derivatives  have  been  prepared  by  th 
ac  ion  oxalyl  chloride,  ethyl  oxalate,  and  oxamat 


on  amidines.  From  benzamidine  is  obtained  4  :  5- 
diketo-2-phenylA :  o-dihydroglyoxaline,  m.  p.  174° 
(decomp.),  which  with  phosphorus  oxychloride  yields 

A-chloro-2-phenyl-b-keto\soglyoxaline, 


m.  p.  215°  (decomp.).  Similarly,  from  p-toluamidino 
is  obtained  2-p-tolyf-4  :  o-diketoA  :  5 -dihydroglyoxaline, 
m.  p.  not  below  280°,  which  with  phosphorus  oxy¬ 
chloride  yields  4-chloro-2-p-tolyl-5-keloisoglyoxaline , 

subliming  at  260 — 265°.  J.  W.  Baker. 

Linear  dimethylquinacridone.  W.  Le&niansei 
and  T.  Czerski  (Rocz.  Chem.,  1926,  6,  890 — 896). — 
j-Bronw-2-phe lu/lam inoterephthal ic  acid,  m.  p.  368°, 
is  obtained  by  condensing  aniline  with  2  :  5-dibromo- 
terephthalic  acid.  2  :  5-Dibromo-p-xylene  condenses 

with  anthranilic  acid 
to  give  i-bromo-2  ;  5- 
dimethyldiphenyl  - 
amine-1' -carboxyl  ic 
acid,  m.  p.  202°,  and 
2  :  5  -  di  -  0  -  carboxy  - 
anilino-p-xylem,  m.  p.  309°.  The  latter  substance, 
when  heated  with  phosphorus  pentachloride  and 
aluminium  chloride,  yields  lin.  dimethylquinacridone, 
(I),  m.  p.  330°.  R.  Truszkowski. 

2-Phenyltriazolephthalic  acid  :  hydroxyl  de¬ 
rivatives  of  2-AT-phenyl-B(3-naphthatriazolequin- 
one.  I.  A.  Beretta  [with  R.  JMassarotti  and  L. 
Scalia]  (Gazzetta,  1927,  57,  173—178;  cf.  A.,  1926, 
S48). —  1- Phenyl -1  :  2  :  5 -triazole -3  :  4-dicarboxylic 
anhydride,  when  heated  with  benzene  and  aluminium 
chloride,  gircsi-benzoyl-l-phenyl- 1 : 2 :  o-triazole-S-carb- 
oxylic  acid,  111.  p.  190°,  but  dehydrating  agents  do  not 
close  the  ring  to  give  the  expected 
naphthaquinone  derivative. 
By  heating  pyrocatechol  with 
the  anhydride  and  sulphuric  acid, 
5  :  6  (or  6  :  l)-dihydroxy-2-phenyl- 
ff-naphtha- 1  :  2  :  3-triazole-4c  :  9- 
quinone,  and,  using  quinol,  the 
corresponding  5  :  S-dihydroxy-denvativo  (I),  both  of 
which  carbonise  above  360°,  without  melting,  were 
obtained. 

Methyl  and  ethyl  1-phenyl-l  :  2  :  o-triazole-H  :  4- 
dicarboxylates,  m.  p.  89°  and  41 — 42°,  respectively, 
were  prepared,  and  from  the  latter  the  diamide,  m.  p. 
279°,  from  which,  however,  the  phthalimide  could 
not  he  obtained.  E.  W.  Wignall. 

2-A7-Phenyl-^-aziminoqiunoline.  A.  Beretta 
[with  F.  Benati]  (Gazzetta,  1927,  57,  179 — 187). — 
When  5-amino-2-phenyl-l  :  3-benztriazole  was  heated 
with  glycerol  in  presence  of  nitrobenzene  and 
sulphuric  acid,  it  condensed  to  give  2 -phenylpyrido- 
benztriazole  (I),  m.  p.  161 — 161-5°  ( hydrochloride ,  m.  p. 
223° ;  sulphate,  m.  p.  268° ;  dichromate,  darkens  180°, 
m.  p.  208° ;  picrate,  m.  p.  262°,  the  two  last  carbon¬ 
ising),  Attempted  oxidation  by  chromic  acid  to 


COjH-C^V' - 

N— X  COjIP 


(II.) 


the  corresponding  quinone  was  unsuccessful.  Oxid¬ 
ation  by  alkaline  permanganate  gave  3-[<x.-carboxy-$- 
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fi -pyridyl] -1-phenyl-l  :  2  :  o-triazolc-4- carboxylic  acid 

(II),  in.  p.  189°  (decomp.)  ( barium  salt  prepared). 

5-Amino-2-phenyl-l  :  3-benztriazoIe  reacts  with  the 
appropriate  chlorobenzene  derivatives  to  give  2  :  4- 

dinitro-,  m.  p.  223°,  and  2:4:  6 -trinitro-,  m,  p.  225-5° 


derivatives, 


E.  W.  Wiqnall. 


Fluoiindine  derivatives  ol  naphthalene.  F. 

Kehrmann  and  R.  Logoz  (Helv.  China.  Acta,  1927, 
10,  339 — 345). — Hydroxy isorosindone,  subl.  240°, 
decomp.  287°,  obtained  by  the  condensation  of  di- 
hydroxy -p-bcnzoquinonc  with  phenyl-1  :  2-naphthyl- 
enediamine  (Kelrrmann  and  Prager,  A.,  1907,  i,  447), 
when  heated  with  o-phenylenediamine  in  boiling 
benzoic  acid  yields  a  phenylnaplitkaphenfluorindine 
(annexed  formula),  isomeric  with  that  previously 

obtained  (Kehrinann  and 
Schedler,  A.,  1925,  i, 
441).  When  o-aminodi- 
phcnylamine  is  used  in 
place  of  phenylenedi- 
amine,  two  isomeric  di- 
phenylnaphthaphenfluor- 
indinee,  (I)  and  (II)  are  obtained,  of  which  (II),  green 
(hydrochloride),  is  the  main  product  of  the  reaction. 


11  N 

NPh 

NPli 

N 

(II.) 


The  latter,  when  treated  with  methyl  sulphate,  yields 
an  JM-methyl  derivative  isolated  as  its  ckloroplatinaie 
(hydrochloride).  Dinaphthadiphenazine,  obtained  by 
the  oxidation  of  dinaphthafluorindme  (he.  cit .),  is 
reconverted  into  the  latter  on  reduction  with  stan¬ 
nous  chloride.  Hydroxy tsorosind one  condenses  with 
1  : 2-naphthylenediamino  to  yield  phenyldinaphtka- 

fluorindinc,  ( hydro — 

chloride),  which  is  probably  a  mixture  of  the  two 
possible  isomoridcs,  and  is  also  obtained,  less  readily, 
by  tile  condensation  of  2 : 3 -dihydro  xvnaphtha- 
phenazine  with  the  hydrochloride  of  phenyl- 1 : 2- 
naphthylenediamine.  By  the  condensation*  of  6- 
acetamido  -2:3-  dihydroxynaphthaphenazino  with 
o-phenylcnodiauiino  is  obtained  acetamidomphtha- 
phenfluorindine  (hydrochloride),  which  readily  oxid¬ 
ises  in  air  to  the  azine,  whilst  with  1  :  2-naphthylene- 
diamine  it  yields  one  of  the  two  possible  isomeric 
aceMmidodin aph th afiuor i nd i ties .  J.  W.  Baker. 

2-Urethanes.  I.  H.  K.  Sen  and  C.  Barat  (J. 
Indian  Chem.  Soc.,  1926,  3,  403 — 414). — The  action 
of  chloroformamide  on  ketones  of 
the  type  CCL-CH(OB)-CH2*CO*R 
yields  ^-urethanes  of  typo  (I), 
which  yield  neither  benzylidene- 
diurethanes  when  treated  with 
benzaldehydenor  allophanic  esters 
with  an  excess  of  chloroformamide, 
hut  when  melted  or  heated  with 
alcohol  are  converted  into  the  trichlorocthylidene- 


CH2 

CGL-CH  CR-OH 


(I.) 


ketones,  CC13-CH IGH-CO -R .  Thus  from  phenyl  yyy- 
trichloro-p-hydroxypropyl  ketone  (chloralacetoplien- 
one)  is  obtained  a  f-urethane  (R=Ph),  m.  p.  155° 
(decomp.).  n-Tolyl  methyl  ketone  condenses  with 
chloral  in  glacial  acetic  acid  to  yield  v-lolyl  yy y- 
trichloro-§-hydroxypropyl  ketone,  m,  p.  100°,  giving 
a  i p-urelhane  (R— C6H4Mo),  m.  p.  160°  (decomp.), 
which  yields  p -tolyl  tricMoroethylidmcmethyl  ketone , 
m.  p.  88 — 90°,  when  decomposed.  $$$-Trichloro- 
a-hydroxyethylacdonaphthone,  m.  p.  90 — 92°,  yields 
a  p-urcthane.  (R=C10H7),  m.  p.  125°  (decomp.), 
which  yields  irichloroethylideneacetonaphthone,  m.  p. 
105 — 106°.  (3  $$-Trichloro  -  a -hydroxyethylacetovc  ra  irone , 
m.  p.  120 — 122°,  reacts  with  great  difficulty  to 
form  a  ^-urethane,  the  product  obtained  by  tho 
action  of  excess  of  chloroformamide  having  in.  p. 
80 — 100°,  decomp.  105 — 108°.  Tho  yield  of  chloral- 
acetone  (Konigs,  A.,  1892,  694)  is  improved  by 
the  substitution  of  1%  sodium  carbonate  solution 
for  sodium  hydroxide,  hut  it  is  still  much  lower  than 
that  claimed  by  tho  earlier  author.  It  yields  a  f- 
urethune  (R— Me),  m.  p.  98°  (decomp.).  Chloro¬ 
formamide  reacts  with  methyl  p-hydroxypropyl 
ketone  and  diacetone  to  yield  directly  ethylidenc- 
acetone  (propenyl  methyl  ketone)  and  mesityl  oxide, 
respectively.  J.  W.  Baker. 


Carbimides.  IV.  1  :  3  :  5-Oxdiazines.  K.  H, 
Slotta  and  R.  Tschesche  (Ber.,  1927,  60,  [B\, 
1011 — 1020;  cf.  this  vol.,  548)- — Whereas  2:4: 6- 
trikoto-3  :  5-dimotkyl-l  :  3  :  5-oxdiazino  has  an  ex¬ 
ceedingly  unstable  ring,  2-methylimino-4  :  6-diketo- 
3  :  5-dimethyl-l  :  3  :  5-oxdiazine  reacts  normally  with 
Grignard reagents.  With  magnesium  methyl  bromide 
it  affords  2-methylimino-4-lcelo-&  :  5-dimethyl-Q-methjl- 

AWIe— CO,' 

me  1:3:  5-oxdiazine,  CH,!C<f  ?  «  *  ^>KMe,in.p. 

“  \0-C(:NMe)/ 

140°,  w’hich  could  not  be  caused  to  polymerise  by 
protracted  ebullition  with  the  reagent.  It  is  con¬ 
verted  by  an  ammoniacal  solution  of  hydrogen 
peroxide  into  trimethyl  isocyanurate.  The  per¬ 
chlorate,  decomp.  260°,  additive  compound  with 
hydrogen  peroxide,  C7H,304N3,  decomp.  100°,  and 
the  tetrab romo-c ompou nd ,  decomp.  150 — 152°,  aro 
described.  It  is  converted  by  boiling  acetic  an¬ 
hydride  into  2 -methylimino -  4-£efo-3 :  5-dimelhyl-(>- 
acetylmethylene-1 :  3  :  5-oxdiazine,  m,  p.  158°,  which 
yields  a  per  bromide  and  an  additive  compound  with 
hydrogen  peroxide,  and  is  quantitatively  transformed 
by  water  into  acetone  and  trimethyl  isocyanurate. 
2  -  Methylimino  -  4  -  keto  -3:5-  dimethyl  -  6  -  ethylidene- 
1:3:  5-oxdiazine,  b.  p.  165 — 168°/15  mm.,  m.  p. 
110°,  is  obtained  in  relatively  poor  yield  by  means  of 
magnesium  ethyl  bromide.  It  yields  an  unusually 
stable  monohydrate,  perchlorate,  dec omp .  240° , chromate, 
chhroplalinate,  and  additive  compound  with  hydrogen 
peroxide,  decomp.  127°,  It  is  oxidised  by  ammoniacal 
hydrogen  peroxide  or  benzoyl  peroxide  to  triiuethyl 
isocyanurate.  With  bromine  in  chloroform  solution,  it 
gives  the  (efra&rwreo-compound,  C8H  jgO^N'gBr.,  decorap- 
14S — 150°.  It  is  converted  by  protracted  heating  with 
ethereal  magnesium  ethyl  bromide  into  the  dimerioa 
’NMe<'C0 — ^lc\p<-CHMe  >r^NMe— CO^,NMe 
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decomp.  278°,  which  with  perchloric  acid  and  bromine 
yields  derivatives  of  tho  monomeric  form.  With 
xnethylcarbimide  in  benzene  at  100’,  the  monomeric 
variety  gives  the  compound 
mr  /CO-CHMe%n^NMe— CCK™,  . 

NMe<co— 2snvlo^C<'0-C(mre)'>ISMe>  deeornp. 

228 — 230°.  Catalytic  reduction  of  2-methylimino-4- 
keto-3  :  5  -  dimethyl  -  6  -  ethylidene-1 :  3  :  5  -  oxdiazino 
affords  2  -  methylimino  -  4  -  kelo  -3:5-  dimethyl  -  6  -  ethyl  - 
1:3:  5 -oxdiazine,  b.  p.  176°/12  mm.,  in.  p.  40°,  which 
gives  a  tribromide,  m.  p.  120°  (decomp.),  converted  by 
boiling  water  into  bromine  and  the  ethylidene  deriv¬ 
ative.  Boiling  acetic  anhydride  converts  2-metliyl- 
imino-4-keto-3  :  5-dimethyl-G-ethylidene-l  :  3  :  5-oxdi- 
azine  into  the  dimeric  acetyl  compound 
mfn<^CO-NMe-9-CH2-CO-CHMe-t>NMe-CO\AT„ 
C(NMe)-0'' — CMeAc  — /0~C(NMe) 
decomp.  235°,  which  is  converted  by  boiling  2 N- 
sodium  hydroxide  into  the  compound 

CH^Q^Qg^Qjj^C’NBlIe,  decomp.  262°.  2-Methyl- 

imino-4-keto-3  :  5-dimethyl-G-ethyl-l :  3  :  5-oxdiazine 
and  acetic  anhydride  give  2-methylimino-4:-keto-3  :  5- 
dimeihjl-Q-ethyl-1  :  3  :  5-oxdiazine-Q-acetic  acid, 

NJIe<Q^^.0>CEt-CH2-C02H,  m.  p.  186—188° 

[methyl  ester,  m.  p.  101°’,  ethyl  ester,  m.  p.  110°), 
which  does  not  yield  a  perchlorate  or  add  bromine. 

Magnesium  phenyl  bromide  and  2-methylimino- 
4  :  6-diketo-3  :  5-dimethyl- 1  :  3  :  5-oxdiazine  yield  2- 
methylimino  -  G  -  hydroxy  -  4t-ketoS-pihenyl-Z  :  5- dimethyl - 
1:3:  5-oxdiazine,  decomp.  162°,  which  is  completely 
decomposed  by  protracted  heating  with  the  Grignard 
reagent.  The  corresponding  perchlorate,  decomp. 
286°,  and  the  additive  compound  with  hydrogen 
peroxide,  decomp.  245°,  are  described.  H.  Wren. 

Manufacture  of  new  aromatic  [heterocyclic] 
compounds  and  dyes  therefrom  [benzdithi- 

azoles].  L.  Cassella  &  Co. — See  B.,  1927,  325. 

Synthesis  of  papaverine  and  allied  compounds. 
C.  Mannich  and  O.  Walther  {Arch.  Pharm.,  1927, 
2S5,  1 — 11). — The  following  analogues  of  papaverine 
have  been  prepared,  by  a  simple  modification  of 
Pictet  and  Gams’  method,  for  pharmacological, 
investigation.  All  resemble,  but  none  is  so  active 
as,  papaverine.  In  Pictet  and  Gams’  synthesis,  acyl- 
amino-alcohols,  0 H •  C HR •  C H 2 * N H ■  C O •  B/ ,  arc  heated 
w  xylene  with  phosphorus  oxychloride;  the  corre¬ 
sponding  methyl  ethers,  which  can  easily  be  obtained 
by  Rosenmund’s  method  (A.,  1913.  i,  462),  condense 
in  a  similar  way.  u-Nitromethylenedioxystyrene, 
when  treated  with  sodium  methoxide,  yields  $-nitro- 
“-3 :  i-methylenedioxyphenylethyl  methyl  ether,  yellow 
prisms,  m.  p,  64°,  which  is  satisfactorily  reduced  by 
coppered  zinc  dust  and  cold  85%  formic  acid  to 
P-3 :  i-methylenedioxyphenyl-$-methoxyethy!amine,  an 
°n>  b.  p.  158 — 160°/13  mm.  ( hydrochloride ,  m.  p. 

.  "H3°).  The  benzoyl  derivative,  m.  p.  90 — 91°,  of 
this  base  affords,  when  treated  with  phosphorus  oxy¬ 
chloride,  6:7-  methylenediozy-l-phenylisoquinoline, 

.  P-  *23 — -124°;  the  phenylacetyl  derivative,  m.  p. 
-124%  is  similarly  readily  converted  into  6:7- 
tytenedioxy-l-benzylisoquinoline  (6  :  7 -methylene- 
Moxyprotopapaverine),  m.  p.  94° ;  the  homopiperonoyl 


derivative,  in.  p.  127 — 128°  (details  of  the  preparation 
of  homopiperonoyl  chloride  from  piperonal  by  way 
of  piperonyl  chloride  are  given),  likewise  affords 
G  :  7-methylenedioxy-l  :  3' :  4'-methylenedioxybenzyl- 
fsoquinoline  [3' :  4' :  6  :  7  -  di(methylenedioxy)proto- 
papaverine,  cf.  Buck,  Perkin,  and  Stevens,  A.,  1925,  i, 
958],  and  the  syrupy  homoveratryl  derivative  gives 
the  3' :  4'-dimethoxy-G  :  7-methylenedioxy-anaIogue, 
i.e.,  Rondo’s  homoveratryldehydronorhydrastinine  (J. 
Pharm,  Soc.  Japan,  1925,  [519],  2).  (3-Nitro-a-3  : 4-di- 
methoxyphenylethyl  methyl  ether  (Rosenmund,  foe. 
cit.)  is  not  an  oil,  but  has  m.  p.  108 — 109° ;  it  is  readily 
reduced,  like  its  congener,  to  p-methoxy-P-3  :  4-di- 
methoxyphenylethylamine,  b.  p.  164 — 167°/12  mm., 
of  which  the  phenylacetyl  derivative  has  in.  p.  95°,  and 
is  converted  into  6  : 1-dimetlioxy- 1  -benzylisoquinoline 
(6  :  7-dimethoxyprotopapaverine),  m.  p.  G9 — 70°,  whilst 
the  homopiperonoyl  derivative,  m.  p.  88°,  similarly 
yields  G  :  1-dimethoxy-l  :  3'  :  4' -viethylenedioxybenzijl- 
isoquinoline,  m.  p.  123°.  Papaverine  is  obtained  when 
the  homoveratryl  derivative,  m.  p.  152°,  suffers  the 
same  intramolecular  condensation.  This  formation 
of  an  isoquinoline  ring  does  not  take  place  with 
unsubstituted  phcnylethylamine  derivatives;  thus, 
no  papaverine  analogue  can  be  obtained  from  the 
phenylacetyl  derivative,  m.  p.  84—85°,  or  the  homo¬ 
piperonoyl  derivative,  m.  p.  75 — 76°,  of  (3-methoxy- 
p-phenylethylamine  (Rosenmund,  loc.  cit.). 

W.  A.  Silvester. 

Empirical  formula  of  yohimbine.  [Mrs.]  E. 
Stedman  (Bor.,  1927,  60,  [£],  1009—1010). — 
The  author’s  analyses  of  a  series  of  esters  of  yoliimboaic 
acid  (cf.  J.C.S.,  1923,  123,  3003)  and  those  of  Spiegel 
agree  with  the  formula  for  yohimbine 

(see  Spiegel,  this  vol.,  163).  H.  Wren. 

Microchemical  differentiation  of  morphine 
and  some  important  derivatives.  H.  W.  van 
Urk  (Pharm.  Weekblad,  1927,  64,  371 — 377). — Tho 
behaviour  of  morphine,  codeine,  dionine,  heroine, 
and  peronine  towards  a  large  number  of  alkaloid 
reagents  is  tabulated.  Iodine,  mercuric  chloride, 
and  tho  potassium  and  caesium  double  iodides  all 
give  distinctive  crystals  with  morphine  and  codeine ; 
the  latter  may  also  be  recognised  by  its  picrolonate, 
thiocyanate,  and  chloroplatinate.  Specific  reagents 
for  the  other  derivatives  are :  dionine,  mercuric 
chloride ;  heroine,  picric  acid ;  peronine,  ammonium 
formate  and  potassium  thiocyanate.  Sketches  of 
many  crystalline  precipitates  are  given. 

S.  I.  Levy. 

Aliphatic-aromatic  arseno-compounds.  I. 
Aryl  arseno-,  tetra-arseno-,  and  hexa-arseno- 

acetic  acids.  C.  S.  Palmer  and  R.  H.  Edee  (J. 
Amer.  Chem.  Soc.,  1927,  49,  998— 1007).— Aryl 

arsenoacetic  acids,  R,C6H4,AsiAs,CH2‘C02H,  are  ob¬ 
tained  by  reducing  together  arsinoacetic  acid  and  the 
appropriate  arylarsinic  acid  at  a  low  temperature. 
When  R=-NH-CH2-CH,-OH,  •NH-CH2-CH2-CH2-OH, 
•NH-CH2-C02H,  or  NH>CH2-CO-iSrH2,  reduction  with 
hypophosphorous  acid  yields  the  tetra-arseno-deriv- 
atives,  R-C6H4-[As!As]2-CH2‘C02H,  but  the  arseno- 
compounds  can  be  obtained  by  using  stannous 
chloride.  [Formation  of  the  tetra-arseno-derivatives 
is  facilitated  bj'  addition  of  arsenious  chloride,  and  if 
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sufficient  of  the  latter  be  present,  hexa-arseno-deriv- 
atives,  R’C6H4*[As;As]3'CH2-C02H,  can  be  obtained. 
For  production  of  the  unsymmetrical  arseno-deriv- 

ative  it  is  necessary  to  arrange  that  this  shall  be 
precipitated  as  the  least  soluble  of  the  possible  pro¬ 
ducts,  otherwise  one  or  both  of  the  possible  sym¬ 
metrical  derivatives  may  be  precipitated.  This 
indicates  possibly  that  the  unsymmetrical  deriv¬ 
ative  is  formed  by  rearrangement  from  the  two 
symmetrical  arseno-compounds  which  are  the  primary 
reduction  products. 

4-Aminophenylarsenoacetic  acid  hydrochloride,  yel¬ 
low,  is  obtained  from  sodium  arsinoacetate  and 
j>-aminophenylarsinic  acid,  using  dilute  hydrochloric 
and  hypophosphorous  acids  in  presence  of  pyridine. 
Under  different  conditions,  this  reduction  yields 
4 : 4'-diaminoarsenobenzene  sulphate  and  arseno- 
acetic  acid,  whilst  mixtures  of  the  symmetrical  and 
unsymmetrical  arseno-derivatives  can  also  be  pro¬ 
duced.  4-Acetamidophenylarsenoacetic  acid  hydro¬ 
chloride,  yellow,  is  obtained  analogously.  4 -$-Hydr- 
oxyethylaminophenylarsenoacelic  acid  hydrochloride, 
orange,  and  4 -y-hydroxypropylaminophenylarseno- 
acetic  acid  hydrochloride,  orange-red,  are  obtained  by 
reduction  of  mixtures  of  arsinoacetic  acid  and  the 
appropriate  phenylarsinic  acid  with  stannous  chloride, 
4 -glycylphenylarsenoacelic  acid,  orange,  and  4 -amino- 
glycylphenylarsenoacetic  acid  hydrochloride,  similar, 
being  obtained  analogously.  The  following  yellow 
to  red  derivatives  of  arsenoacetic  acid  were  obtained 
by  hypophosphorous  acid  reduction :  4 -hydroxy- 
phenyl - ;  4-aceioxyphenyl- ;  hydrochloride  of  3 -amino- 
4-hydroxy phenyl- ;  phenyl- ;  p -lolyl- ;  and  o -chloro- 
phenyl-.  The  following  red  tetra-arsenoacetic  acids, 
obtained  as  indicated  above,  are  described  :  4 -glycyl- 
phenyl-;  4-aminoglycylphenyl- ;  4 -$-hydroxyelhyl- 
aminophenyl- ;  4-y-hydroxypropylaminophenyl- ;  and 
3  -  amino  -  4  -  hydroxy  phenyl-.  3  -  Amino  -  4  -  hydroxy- 
phenylhexa-arsenoacelic  acid,  reddish-brown,  is  de¬ 
scribed.  F.  G.  Willsox. 

Isomerides  of  3  -  amino  -  4  -  hydroxyphenyl- 
arsinic  acid  and  its  acetyl  derivative  (stovarsol). 
E.  Fotjrneau,  M.  and  Mme.  Trefouel  and  (Mule.)  G. 
Benoit  (Bull.  Soc.  chim.,  1927,  [iv],  41,  499—514). 
— The  ten  isomeric  aminohydroxyphenylarsinic  acids 
have  been  prepared  and  their  behaviour  has  been 
examined  in  regard  to  toxicity,  maximum  tolerated 
dose,  and  their  effective  curative  dose  on  white  mice 
infected  with  Trypanosoma  Brucei.  The  margin 
between  the  toxic  dose  and  the  maximum  tolerated 
dose  is  in  some  cases  large,  notably  with  3-amino-4- 
hydroxy-,  2-amino- 3-hydroxy-  and  3-amino-6-hydr- 
oxy-phenylarsinic  acids.  4-Amino-2-hydroxy-  and 
3  -  am ino -4  -  liy d  roxy-  ph  eny  larsinic  acids  are  sharply 
distinguished  from  the  remaining  isomerides  by  their 
high  ratio  of  curative  dose  to  maximum  tolerated 
dose,  the  former  giving  the  higher  ratio.  The 
4-amino-2-hydroxy-isomeride  is  almost  without  action, 
however,  in  syphilis,  although  the  3-amino-4-hydroxy- 
compound  is  the  most  active  arsenic  compound 
known.  For  buccal  administration,  the  doses  of 
4-amino-2-hydroxyphenylarsinic  acid  required  are 
not  greater  than  those  required  for  intramuscular 
■or  intravenous  injection.  Acylation  of  the  amino- 


group  in  this  isomeride  increases  the  ratio  cur¬ 
ative  :  tolerated  dose,  the  maximum  effect  being 
observed  with  the  acetyl  derivative,  the  formyl  and 
propionyl  derivatives  also  showing  marked  exaltation. 
With  isomerides  containing  amino-groups  o-  or  m- 
witli  respect  to  the  arsinic  acid  group,  acylation 
diminishes  or  destroys  their  trypanocidal  powers. 
Whilst  the  introduction  of  the  glycineamide  group  in 
atoxyl  diminishes  its  toxicity  and  increases  its 
trypanocidal  power,  with  4-amino-2-hydroxyphenyl- 
arsinic  acid  the  reverse  is  the  case.  The  urethane 
derivative  of  this  acid  is  without  trypanocidal  action 
as  regards  subcutaneous  injection ;  the  formyl  deriv¬ 
ative  is  superior  to  the  acetyl  derivative  for  sub¬ 
cutaneous  injection,  but  inferior  for  oral  adminis¬ 
tration. 

3-Amino-2-hydroxyphenylarsmic  acid  (acetyl  deriv¬ 
ative)  was  prepared  from  6-nitro-2-aminophenol  by 
diazotisation,  introduction  of  the  arsinic  group,  and 
reduction  of  the  3-nilro-2-hydroxyphenylarsinic  acid 
with  ferrous  sulphate  and  alkali  or  with  sodium 
hyposulphite.  '2- A  mino-G-hydroxyphenylarsin  ic  acid 
( acetyl  derivative)  was  similarly  prepared  from  3-nitro- 
2-aminophenol  (this  vol.,  555)  through  G-niiro- 

2- hydroxyphenylarsinic  acid.  For  the  preparation 
of  3  -  amino  -  5  •  h ydroxyphcnylarsin ic  acid,  3  :  o- 
dinitroanisole  was  converted  into  3  :  5-dinitrophenol 
by  heating  with  sulphuric  acid  at  145°.  Reduction 
of  the  phenol  in  acetic  acid  at  45°  with  stannous 
chloride  and  hydrochloric  acid  afforded  3-nilro-b- 
acetamidophenol,  m.  p.  265°,  giving  on  hydrolysis 
with  hydrochloric  acid  3-nilro-o-aminophenol,  m.  p. 
165°,  from  which  3-nitro-o-hydroxy phenylarsinic  add 
was  prepared  in  the  usual  way.  R.  Brightmax. 

Arsenic  compounds  of  the  quinoline  series. 
A.  Binz  and  C.  Rath  (Annalen,  1927,  453,  238—248). 
— Arsinic  acids  of  known  constitution  (cf.  Frankel  and 
Lowy,  A.,  1913,  i,  122S;  -Calvery,  Noller,  and  Adams, 
A.,  1926,  187)  have  been  prepared  from  quinoline- 
diazonium  salts.  They  are  stable  towards  hydrogen 
peroxide,  and  convertible  by  normal  methods  into 
arsines,  amphoteric  arsinoxides,  and  amorphous 
arsenoquinoline  hydrochlorides.  The  following  are 
described  :  quinoline-o-arsinic  acid  (+1H20),  decomp. 
232° ;  yellowish-red  5  :  o' -arsenoquinoline  dihydro¬ 
chloride-,  quinolitie-6-arsinic  acid  (+1H2Q),  m.  p. 
260 — 262°;  6:6' -arsenoquinoline  dihydrochloride; 

quinoline-8-arsinic  acid,  m.  p.  230°;  S  :  S' -arseno¬ 
quinoline  dihydrochloride ;  %-quinolylarsinoxide  hydro¬ 
chloride;  dichloro-8-quinolylarsine  hydrochloride,  m.  p. 
250°  (deeomp.);  8-quinolylarsine;  2-methylquinoline- 

3 - arsinic  acid,  decomp.  220° ;  red  2  :  2' -dimethyl-3  :  3'- 
arsenoquinoline  dihydrochloride ;  2 -hydroxy qui noli ne- 
6 -arsinic  acid ;  yellowish-white  2  :  2' -dihydroxy-%  :  6'- 
arsenoquinoline  ;  imquinoline-o-arsinic  acid  (from  the 
( ?)5-aminoi'.soquinoline  of  Claus  and  Hoffmann,  A., 
1893,  i,  366),  and  yellow  5  :  5'  -arsenoisoquinoline. 

H.  E.  F.  Nottox. 

Mercurated  Benzidine  compounds.  A.  Bee- 
narixi  and  (Sigxa.)  JI.  Tartarini  (Gazzetta,  1927, 
57,  223 — 226). — Benzidine  and  mercuric  acetate 
react  in  glacial  acetic  acid  to  give  a  white  precipitate 
(rapidly  changing  through  yellow'  to  brown)  of 
benzidine  3  (l)-mercuriace(aie,  deeomp.  138 — 140°, 
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which  forms  a  hydrochloride ,  C11H150.2X2CI2Hg,  m.  p, 
239 — -241°  Diacetylbenzidine  heated  with  mercuric 
acetate  at  120 — 160°  gives  a  crystalline  substance. 
C32H30O4N4Hg,3H2O,  which  loses  its  water  of 
crystallisation  ”  (the  origin  of  which  is  unexplained) 
when  heated  at  130°,  but  when  heated  rapidly  gives 
a  product  from  which  acetic  acid  extracts  the  sub¬ 
stance  C18Hlg04NzHg.  E.  W.  Wigxall. 

Sulphur  in  proteins.  III.  Derivatives  of  I- 

and  i-cystine.  It.  A.  Gortxer  and  W.  F.  Hoff- 

max  (J.  Biol.  Chem.,  1927,  72,  433 — 448). — The 
product  obtained  by  prolonged  boiling  of  Z-cystine 
with  20%  hydrochloric  acid  (A.,  1922,  i,  429),  and 

designated  i-cystine,  is  perhaps  nt&so-cystine ;  its 
various  derivatives  show  physical  differences  from 
those  of  Z-cystine.  A  sample  of  Z-eystine  prepared 
from  a  calculus  had  [a)g  — 242-6° ;  this  leads  to  the 
supposition  that  Z-cystine  isolated  in  the  ordinary 
way  by  hydrolysis  of  a  protein  may  be  contaminated 
with  some  of  the  optically  inactive  i-cystine.  i-Cysteic 
acid  had  m.  p.  245°  (decomp.).  Phenacyl  l-cysteale, 
in.  p.  203 — 204°;  phenacyl  i -cysteate,  m.  p.  210°; 
Mracarbethoxy-l-cystine,  m.  p.  63°;  tetracarbethoxy-i- 
cystine,  m.  p.  64°;  dibenzoyl-l-cy stine,  m.  p.  181°; 
dibenzoyl-i-cystine,  m.  p.  168 — 170°;  dibenzoyl- 
“  stone  ''-cystine,  m.  p.  160°;  l-cystine  ethyl  ester  di- 
hydrochloride,  m.  p.  177 — 178°:  i-cystine  ethyl  ester 
dihydrochloride,  m.  p.  169 — 170°;  di -^-naphthalene- 
sulphonyl-l-cy stine,  m.  p.  203 — 204° ;  di-Q-naphthalene- 
sulphonyl-i-cystine,  m.  p.  215°;  phenylcarbimide 
derivatives  of  1  -cystine,  m.  p.  148 — 149°,  i-cystine,  m.  p. 
181°,  “  stone ’’-cystine,  m.  p.  132 — 133°;  phenyl- 
hydantoins  of  l-cystine,  m.  p.  122 — 123s,  i-cystine.,  m.p. 
166°,  “  stone ’’-cystine,  m.  p.  112°.  The  sulphur  in 
i -cysteine  is  less  labile  towards  alkali  than  that  in 
/•cysteine.  Benzoyl-l-cysteine  has  m.  p.  213°;  benzyl- 
i-cysleine,  m.  p.  190°.  All  attempts  to  repeat  the 
preparation  of  taurine  from  evsteic  acid  and  of  dithio- 
dilactic  acid  from  cystine  according  to  Friedmann 
failed,  as  did  also  all  attempts  to  resolve  f-cystine. 

C.  R.  Harixgtox. 

Action  of  sodium  carbonate  on  yeast-nucleic 
acid.  __  H.  O.  Calvery  (J.  Biol.  Chcm.,  1927,  72, 

— 37). — From  each  of  the  fractions  prepared  from 
yeast -nucleic  acid  according  to  the  method  of  Steudel 
and  Peiser  (Z.  physiol.  Chem.,  1919,  108,  42),  were 
isolated  guanine  and  adenine  nucleotides,  and,  from 
the  combined  fractions,  cystosine  nucleotide;  uracil 
nucleotide  was  not  obtained.  The  fractions  obtained 
hy  the  above-mentioned  workers  were  therefore 
mixtures  of  nucleotides  formed  from  the  original 
acid  by  the  hydrolytic  action  of  the  warm 
sodium  carbonate  employed  in  the  preparation. 

C.  R.  Haringtox. 

Guanine  nucleotide.  M.  V.  Buell  and  M.  E. 
Iurkixs  (J.  Biol.  Chem.,  1927,  72,  21— 26).— The 
mixed  nucleotides  obtained  by  hydrolysis  of  yeast - 
nucleic  acid  with  1  %  sodium  hydroxide  at  the  ordinary 
cniperature  were  precipitated  with  lead  acetate; 
a  ter  recovery,  they  were  precipitated  four  times  as 
ammonium  salts,  then  again  as  lead  salts,  and  finally 
as  Silver  salts;  on  concentration  of  the  solution 
°  tamed  by  decomposition  of  the  latter  with  hydrogen 
u  P  e,  guanine  nucleotide  crystallised  out.  The 


compound  crystallised  with  2H20,  which  was  lost 
on  heating  at  118° ;  [a]j?  -—13-5°  in  water  (cf.  Levene, 

A.,  1920,  i,  192).  C.  R.  Haeixgton. 

Group  in  thymus-nucleic  acid  responsible 
for  the  “nucleal”  reaction.  III.  It.  Fe urges’ 
(Z.  physiol.  Chem.,  1927,  165,  215— 223).— Partly 
polemical  against  Thannhauser  and  Blanco,  (this  vol., 
268).  After  partial  hydrolysis  of  thymus-nucleic 
acid,  groups  appear  which  give  the  so-called  “  nucleal  ” 
reaction  (violet  coloration  with  Schiff’s  reagent)  and 
reduce  alkaline  silver  and  copper  solutions.  These 
reducing  properties  are  due  to  an  aldehyde  group  in 
thymic  acid,  which  is  unmasked  by  mild  hydrolysis. 
Thymic  acid  reacts  with  2  mols.  of  phenylfi vdrazine 
to  form,  not  a  salt,  but  a  hydrazone.  H.  D.  Kay. 

Phosphorylation  of  proteins.  C.  Rimixgtox 
(Biochem.  J.,  1927,  21,  272 — 281). — Proteins  may  be 
“  phosphorised  ”  by  means  of  phosphorus  oxychloride 
in  carbon  tetrachloride.  The  phosphorus  apparently 
enters  the  protein  in  the  form  of  an  ester  linking 
between  phosphoric  acid  and  a  hydroxjd  group. 
Phosphorised  caseinogen  contains  1-77 %  P,  corre¬ 
sponding  with  a  ratio  P/X=0-130  “  Re-phosphorised 
caseinogen,”  the  product  obtained  by  phosphorylating 
caseinogen  from  which  the  original  phosphorus  was 
removed  by  treatment  with  1%  sodium  hydroxide 
for  24  hrs.  at  37°  (cf.  Rimington  and  Kay,  A.,  1926, 
970),  contains  1-75%  P  and  has  a  ratio  P/X=0-124. 
Both  substances  are  coagulable  by  rennin.  Phos¬ 
phorised  globulin  contains  0-71%  P  with  P/N— 0-051. 
It  is  precipitated  by  soluble  calcium  salts.  The  above 
phosphorised  proteins  lose  phosphorus  slowly  as  phos¬ 
phoric  acid  under  the  action  of  pepsin  or  0-25A  -hydro- 
chloric  acid,  but  0-25AT-sodium  hydroxide  at  37° 
liberates  the  whole  of  the  phosphorus  as  phosphoric 
acid  in  24  hrs.  Bone  phosphatase  liberates  no  inorganic 
phosphorus.  Trypsin  liberates  rapidly  the  whole  of  the 
phosphorus  of  phosphorised  globulin  in  the  form  of  an 
organic  acid-soluble  substance  which,  as  in  the  ease  of 
phosphorised  caseinogen,  is  hydrolysed  totally  to 
phosphoric  acid  by  hone  phosphatase  within  a  few 
hours.  Trypsin  liberates  free  phosphoric  acid  from 
phosphorised  globulin  extremelv  slowly. 

*S.  S.  Zilya  . 

Phosphorus  nucleus  of  caseinogen.  S.  Poster- 
xak  (Biochem.  J.,  1927,  21,  289;  cf.  Rimington 
and  Kay,  A.,  1926,  970). — The  author  has  liberated  a 
phosphorus  nucleus  from  caseinogen  by  short  tryptic 
digestion  (Swiss  Pat.  10,433:  Chem.  Zentr.,  1925, 
1,  1371;  Compt.  Rend.  Soc.  Physiol.  Geneve,  1926, 
43, 16,  and  this  vol.,  273).  ”  S.  S.  Zilva. 

Proteins.  II.  Benzoylated  proteins.  S.  Gold¬ 
schmidt  and  W.  Schox  (Z.  physiol.  Chem.,  1927, 
165, 279 — 294).— Caseinogen  and  egg-albumin  may  be 
benzoylated  by  the  cautious  addition  of  benzoyl 
chloride  to  the  solution  of  the  protein  in  sodium  or 
potassium  hydrogen  carbonate.  The  insoluble  benz- 
oylproteins  thus  formed  contain  two  kinds  of  benzoyl 
groups — those  easily  removed  by  cold  dilute  sodium 
hydroxide  and  those  stable  t  o  this  reagent.  Caseinogen 
benzoylated  under  different,  conditions  may  contain 
from  10  to  15%  of  its  weight  of  benzoyl  groups.  Cold 
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dilute  sodium  hydroxide  removes  more  than  half 
of  this  benzoyl  content.  H.  D.  Kay. 

Preparation  of  polypeptides  containing  the 
phosphoric  and  ferric  nuclei  of  ovovitelline. 
Swigel  and  T.  Posterkak  (Compt.  rend.,  1927,  184, 
909 — 911 ;  cf.  this  vol.,  273). — Hiematogen,  obtained 
by  peptic  digestion  of  yolk  of  egg,  is  hydrolysed  by 
very  active  trypsin  to  a  mixture  of  polypeptides. 
Of  these,  y-ovoiyrin,  C46H84O40N12P4,  is  the  most 
soluble  in  presence  of  hydrochloric  acid,  and  is  separ¬ 
ated  by  means  of  its  copper  salt ;  a -ovotyrin, 
C2iH43OalN7P4,  is  less  soluble,  and  ovotyrin  still 
less  soluble.  The  latter  can  be  separated  into  two 
fractions,  C2lH48026N8P4 ;  and  S2, 
(C24H480,6P4)3Fe2,  which  can  be  dissolved  in  an 
alkali  without  separation  of  ferric  hydroxide,  although 
this  is  precipitated  on  boiling,  and  in  solution  the 
reactions  of  the  ferric  ion  are  given  at  once.  The 
ovotyrins  are  all  white  powders,  kevorotatory  in  solu¬ 
tion;  they  represent  different  stages  of  degradation 
of  ovovitelline.  The  substances  a  and  y  are  readily 
soluble  in  water ;  all  give  the  biuret  but  not  the 
Millon  reaction,  whilst  y  gives  also  the  Molisch  reaction. 
(3-Ovotyrin  is  partly  pre-formed  in  the  egg-yolk,  and 
forms  a  large  part  of  the  ovovitellic  acid  of  Levene 
and  Alsberg  (A.,  1901,  i,  300) ;  it  is  more  than  doubled 
on  keeping  the  yolks  at  38 — 40°  for  10  days,  thus 
shoving  that  they  contain  a  proteolytic  enzyme. 

E.  W.  Wig  nall. 

Peptone.  V.  A.  Bernardi  and  (Sign a.)  M. 
Tartarlxi  (Gazzetta,  1927,  57,  227—232;  ef.  A., 
1914,  i,  443;  1915,  i,  4GS;  Bioeh.  c  Ter,  sperim., 
1923,  10,  215). — Prom  Witte’s  peptone,  substances 
of  the  formulae  C51H94024N1,S,  C67H127037N19S,  and 
C44Hs.j02.1i\T11,S  have  been  isolated,  of  which  the  first 
and  third  have  the  character  of  pure  peptone  free 
from  protein  matter.  "When  the  first  is  heated 
with  10%  hydrochloric  acid,  neutralised,  and  pre¬ 
cipitated  with  cupric  hydroxide,  the  precipitate, 
blue,  turning  green  at  100°,  decomp.  218°,  is  copper 
aspartate.  The  aqueous  solution  after  extraction 
with  amyl  alcohol  gives  a  substance  A,  purified  by 
mercuric  acetate.  The  amyl  alcohol  extract  gives  a 
residue  from  which  water  extracts  a  solution  B,  and 
ammonia  a  solution  C.  All  three  substances  give  the 
triketohydrindene  reaction  and  fail  to  give  the  biuret 
reaction.  A  and  C  alone  give  Millon’s  reaction, 
and  C  alone  a  picric  acid  reaction.  It  is  thought 
that  cupric  hydroxide  may  separate  from  Witte’s 
peptone  substances  which  may  belong  to  the  diketo- 
piperazine  group.  E.  W.  Wicnalc. 

Anhydride  nature  of  proteins.  N.  D,  Zelisski 

and  N.  I.  Gavrilov  (Biochem.  Z.,  1927,  182,  11—17). 

A  review  of  the  authors’  method  of  catalytic 
hydrolysis  of  proteins  under  pressure  and  a  defence 
of  the  view  that  the  anhydride  linking  is  an  integral 
part  of  the  protein  molecule.  Gelatin  is  stated  to 
contain  some  30 — 50%  of  anhydride  nitrogen, 
albumin  35%,  caseinogen  40%,  gliadin  45%,  and 
aturin  5-10%.  J.  Pryde. 

Autoclave  hydrolysis  of  dipeptides  and  an¬ 
hydrides  of  amino-acids.  N.  D.  Zei.inski  and 
N,  I.  Gavrilov  (Biochem.  Z.,  1927,  182,  18—25).— 
In  general,  anhydrides  of  amino-acids  are  hydrolysed 


by  dilute  acids  under  pressure,  so  that  those  derived 
from  homologous  acids  of  higher  mol.  wt.  arc  hydro¬ 
lysed  less  readily  than  those  of  lesser  mol.  wt.  In¬ 
crease  in  the  concentration  of  acid  hastens  the 
hydrolysis.  During  the  neutral  aqueous  hydrolysis 
of  dipeptides,  anhydride  formation  takes  place ; 
the  larger  the  dipeptide  molecule  the  more  readily 
it  occurs,  whilst  increase  of  the  dipeptide  concentration 
in  any  given  instance  increases  the  extent  of  anhydride 
formation.  In  weakly  acidic  solutions,  anhydride 
formation  is  lessened,  and  in  ilf-acid  it  ceases.  During 
the  acid  hydrolysis  of  proteins  under  pressure  there 
is  therefore  no  risk  of  anhydride  formation  at  the 
cost  of  peptides  if  acid  and  protein  are  present  in 
equimolar  proportions.  On  the  other  hand,  some  of 
the  pre-existing  anhydrides  are  decomposed,  especially 
those  of  low  mol.  wt.  Thus  diketopiperazine  itself 
has  not  yet  been  isolated  from  such  hydrolysed  pro¬ 
teins.  In  acid  solution  the  decomposition  of  anhydr¬ 
ides  leads  directly  to  amino-aeids;  dipeptides  are 
not  intermediates.  In  neutral  soluton,  the  dipep¬ 
tides  participate  in  the  equilibria.  J.  Pryde. 

Dynamics  of  autoclave  hydrolysis  of  proteins 
by  dilute  acids.  N.  I.  Gavrilov,  E.  Stachejeva, 
A.  Titova,  and  N.  Evergetova  (Biochem.  Z.,  1927, 
182,  26 — 34). — An  investigation  of  the  course  of 
hydrolysis  of  proteins  under  pressure  in  which  the 
influence  of  time,  temperature,  acid,  and  protein 
concentrations  is  recorded  and  from  which  conclusions 
are  reached  in  support  of  Zelinski’s  views  on  the  con¬ 
stitution  of  proteins  (cf .  preceding  abstracts) 

J.  Pryde. 

Hydrolysis  of  silk  fibroin  with  25%  formic 
acid.  N.  D.  Zelinski  and  K.  P.  Lawrowski  (Bio¬ 
chem.  Z.,  1927,  183,  303— 306).— Silk  fibroin  treated 
with  25%  formic  acid  in  an  autoclave  at  180°  is  com¬ 
pletely  hydrolysed  in  a  manner  analogous  to  that 
with  4 — 5%  mineral  acid,  the  amino-aeid  anhydrides 
of  the  protein  being  further  hydrolysed  to  the  free 
amino-acids,  which  are  isolated  in  the  case  of  tyrosine, 
glycine,  and  alanine  as  the  ester  hydrochlorides. 

P.  W.  Clutterbttck. 

Sericin.  K.  Alders  (Biochem.  Z.,  1927,  183, 
446 — 450). — Sericin,  prepared  from  raw  silk  by  an 
improved  method,  had  an  ash  content  of  3-9%,  gives 
the  biuret,  xanthoprotein,  and  Millon  reactions,  but  not 
the  Fehling  test,  the  total  nitrogen  being  15-9%,  the 
monoamino-nitrogen  12-59%,  nitrogen  of  bases 
1-51%,  acid  amide  nitrogen  1-68%,  and  contains 
approximately,  tryptophan  1%,  tyrosine  7%,  cystine 
1%,  arginine  5%,  and  lysine  1%. 

P.  W.  Clctterbuck. 

Alcohol-soluble  proteins  in  mixed  solvents. 
II.  D.  B.  Dill  (J,  Biol.  Chem.,  1927,  72,  239— 
247). — Zein  behaves  similarly  to  gliadin  (A.,  1925,  i, 
1478)  in  that  its  solutions  in  aqueous-alcoholic  mix¬ 
tures  show  a  "  turbidity  temperature  ”  which  varies 
with  the  nature  of  the  solvent,  but  not  with  the  con¬ 
centration  of  protein,  and,  further,  in  that,  for  a 
given  solvent  mixture,  there  exists  a  critical  temper¬ 
ature  above  which  there  is  no  upper  limit  to  the  solu¬ 
bility  of  the  protein.  The  “  turbidity  temperature 
is  regarded  as  the  f.  p.  of  a  compound  of  the  protem 
with  alcohol  and  water  in  certain  proportions.  Curves 
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arc  given  showing  the  solubility  of  zein  in  mixtures 
of  water  with  methyl,  ethyl,  and  propyl  alcohols, 
and  of  both  zein  and  gliadin  in  mixtures  of  water 
with  2erf. -butyl  alcohol.  The  range  of  solubility  is 
lower  in  the  case  of  zein  than  in  that  of  gliadin. 

C.  R,  Harington. 

Optical  rotatory  power  and  dispersion  of 
proteins.  L.  F.  Hewitt  (Biochem.  J.,  1927,  21, 
216 — 224). — The  extraction  of  lipins  from  proteins 
increases  their  rotatory  power.  Crystallised  and  non¬ 
crystalline  serum-albumins  behave  similarly  in  their 
optical  activity.  The  various  scrum-proteins  have 
distinct  rotatory  values.  Serum-albumin,  egg-albu¬ 
min,  and  lactalbumin  havo  rotatory  dispersions 
dominated  by  an  absorption  band  at  about  2760  A. 
Serum-globulins,  easeinogen,  and  gelatin  have 
different  rotatory  dispersions  from  the  albumins. 
Pseudo-  and  eu-globulins  retain  their  characteristic 
rotations  and  other  properties  after  extraction  with 
alcohol  and  ether  at  — 4°,  and  with  other  at  the  ordin¬ 
ary  temperature  for  24  hrs.  S.  S.  Zilva. 

Limited  applicability  of  Nessler's  reagent  for 
determination  of  nitrogen.  B.  Sjollema  and  L. 


Seekles  (Biochem.  Z.,  1927,  183,  240— 244).— A 
number  of  compounds,  in  particular  caffeine  and 
theobromine,  when  treated  with  sulphuric  acid  con¬ 
taining  potassium  and  copper  sulphates,  yield  an 
appreciable  quantity  of  methylamine;  less  of  the 
latter  is  formed  using  a  mixture  of  sulphuric  acid, 
phosphorus  pentoxidc,  and  mercury.  Determination 
of  nitrogen  by  this  method  is  impossible. 

C.  R.  Harington. 

Determination  of  carbonyl  in  aldehydes  and 
ketones.  G.  W.  Ellis  (J.O.S.,  1927,  848 — 851). — 
A  modification  of  the  method  described  by  Strache 
(A.,  1892,  i,  546;  ii,  1530).  The  aldehyde  or  ketone 
(about  0T  g.)  is  treated  with  excess  of  a  solution  of 
phenylhydrazine,  the  concentration  of  which  is 
determined  by  oxidation  (Fehling’s  solution)  to  nitro¬ 
gen  and  benzene.  The  excess  of  phenylhydrazine 
is  then  determined  in  the  same  manner.  A  simple 
apparatus  arranged  so  that  the  oxidation  can  be  done 
under  reduced  pressure,  thus  eliminating  dissolved 
nitrogen,  is  described.  The  nitrogen  is  measured 
saturated  with  benzene  and  water  vapours. 

H.  Burton. 
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Regulation  of  respiration.  Tissue  acidity, 
blood  acidity,  and  the  co-ordination  of  the  dual 
function  of  haemoglobin  during  suspended  ventil¬ 
ation.  A.  B.  Herzman  and  R.  Gesell  (Amer.  J. 
Physiol.,  1927,  80,  416 — 426). — Changes  in  acidity 
of  the  arterial  and  venous  blood  were  studied  con¬ 
tinuously  by  the  manganese  dioxide  electrode.  The 
relations  of  blood  acidity  to  the  end  of  apncea,  induced 
by  asphyxia  or  by  over-ventilation,  were  followed 
and  the  results  discussed  in  relation  to  changes  in 
acidity  of  the  tissues  and  the  respiratory  centre. 

R.  K.  Cannan. 

Gas  exchange  of  nerve  during  stimulation. 
W.  0.  Fenn  (Amer.  J.  Physiol.,  1927,  80,  327—346).— 
A  modification  of  Thunberg’s  micro-respirometer  is 
described,  adapted  to  the  determination  of  the  oxygen 
absorbed  and  the  carbon  dioxide  produced  by  nerve 
with  a  sensitivity  of  about  4  X 10"^  c.c.  oxygen.  The 
average  resting  oxygen  consumption  of  the  lateral 
*me  nerve  of  the  dogfish  was  1-35  mm.3  and  the 
carbon  dioxide  production  IT  nun.3,  the  mean  resting 
respiratory  quotient  being  0-83.  The  average 
increase  on  stimulation  was  21%  and  the  respiratory 
quotient  of  the  extra  metabolism  was  0-78.  Theso 
values  for  the  quotient  are  probably  low,  owing  to 
w.  ,  .  m  the  determination  of  the  carbon  dioxide, 
ith  increased  surface,  as  with  the  smaller  nerves, 
ere  was  a  distinct  tendency  towards  an  increase  in 
resting  and  active  metabolism. 


R.  K.  Cannan. 

_  ,ec*  of  hydrogen-ion  concentration  on  th 
exchange  of  the  tissues.  M.  Come 
FrnL-  ■  Accad-  Liucei>  1927 >  [vi],  5,  307-310).- 
in  %w?er‘ts  011  the  respiration  of  pulped  frog  muse! 
10n,s  containing  cither  mixed  phosphates  c 
and  hydrochloric  acid  show  that  the  cor 


sumption  of  oxygen  is  virtually  constant  for  values 
of  pa  between  7-86  and  6-24,  but  diminishes  when 
5-31  is  reached.  The  carbon  dioxide  evolved  increases 
in  quantity  over  the  2hi  range  7-86 — 7-35,  then  remains 
constant  to  6-24,  and  subsequently  diminishes.  The 
respiratory  quotient  rises  as  pa  falls  from  7-86  to 
7-15,  the  value  then  remaining  at  1  until  —  5-31 . 
With  the  hibernating  frog,  for  values  of  pa  above  7-15, 
the  consumption  of  oxygen  and  the  output  of  carbon 
dioxide  remain  almost  equal,  the  quotient  rising 
slightly.  For  values  of  pa  below*  5-31,  both  oxygen 
consumed  and  carbon  dioxide  evolved  fall  consider¬ 
ably,  the  quotient  increasing  markedly.  The  results 
obtained  similarly  with  frog’s  liver,  although  analog¬ 
ous,  are  more  uniform  and  exhibit  sharper  differences. 

It  appears  that  the  fundamental  factor  in  the 
maintenance  of  a  high  respiratory  exchange  is  a 
hydrogen-ion  concentration  below  the  isoelectric 
point,  dissociation  of  protein  anions  being  thus 
permitted.  It  may  be,  however,  that  the  results 
obtained  arc  due  to  a  specific  action  of  the  phosphate 
ion  in  enhancing  the  respiratory  exchange. 

T.  H.  Pope. 

Precipitation  of  serum-proteins  by  acids  and 
salts  of  heavy  metals.  L.  Lorber  (Biochem.  Z., 
1927, 183, 16 — 22). — The  precipitation  of  the  proteins 
of  blood-serum  by  any  acid  reaches  a  maximum  at  a 
concentration  of  Nj  160 ;  in  the  case  of  sulphosalicylic 
acid,  -which  has  a  specific  precipitating  effect  on 
protein,  a  second  maximum  is  reached  at  a  con¬ 
centration  of  NJ2-5.  In  the  case  of  the  salts  of  heavy 
metals,  the  same  minimum  concentration  of  Nj  160  is 
required  for  maximum  precipitation  of  protein ;  but, 
whilst  in  the  oases  of  lead  nitrate  and  aluminium 
sulphate  the  degree  of  precipitation  falls  with  higher 
concentrations  of  salt,  in  those  of  copper  sulphate 
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and  zinc  sulphate  the  maximum  precipitation  is 
maintained  as  more  salt  is  added.  In  the  above 
experiments,  therefore,  the  precipitation  of  the 
proteins  appears  to  be  determined  by  the  base- 
binding  power  of  the  substance  added,  and  not  by  the 
final  pa.  C.  R.  Harington. 

Analysis,  salting-  out,  and  specific  refraction 
of  human  blood-plasma  proteins  and  com¬ 
parative  yiscosity  of  serum.  W.  Starlinger, 
K,  Spath,  and  E.  Winands  (Biochcm.  Z.,  1927,  183, 
245 — 273). — The  objections  of  Arnd  and  Hafner  (A., 

1926,  421)  and  of  Petschacher,  Berger,  and  Schretter 
(Z.  ges.  exp.  Med.,  1926,  50)  to  the  authors’  method  of 
protein  determination  are  discussed  and  dismissed  on 
the  grounds  of  further  experimental  work.  The  error 
in  eighty-two  double  determinations  of  total  serum- 
protein  and  of  the  protein  fraction  precipitated  by 
ammonium  sulphate  was  ±0-06  g.-%.  The  non¬ 
agreement  between  the  results  obtained  by  half¬ 
saturation  with  ammonium  sulphate  when  compared 
with  those  by  full  saturation  with  magnesium  sulphate 
is  confirmed  with  twelve  pathological  sera,  but  results 
by  half-saturation  with  sodium  sulphate  were  not 
completely  reproducible.  The  error  in  refracto- 
metric  determinations  is  not  so  large  with  normal  as 
with  pathological  sera.  P.  W.  Clutters uck. 

Content  of  fibrinogen  not  spontaneously  co- 
agulable  in  the  plasma  of  the  dog.  II.  E. 

Z vxz  (Bull.  Soc.  chim.  Belg.,  1927,  36,  89—96;  cf. 
Vol.  jubil.  Charles  Richet,  Paris,  1926,  94 — 98). — 
A  method  for  the  determination  of  spontaneously 
non-coagulable  fibrinogen  in  normal  plasma  and  dur¬ 
ing  anaphylactic  or  peptone  shock  is  described  which 
depends  on  coagulation  by  means  of  carbon  dioxide 
followed  by  1  %  aqueous  calcium  chloride,  the  fibrino¬ 
gen  in  normal  plasma  being  also  determined  by 
Grain’s  method.  This  improved  method  of  com¬ 
parison  confirms  the  conclusion  previously  reached 
that  anaphylactic  or  peptone  shock  is  not  invariably 
accompanied  by  any  very  considerable  or  consistent 
diminution  in  content  of  fibrinogen  not  spontaneously  . 
coagulable.  C.  Hollins. 

6-Amino-2-oxypurine  (oxyadenine)  [in  blood]. 
M.  V.  Buell  and  M.  E.  Perkins  (J.  Biol.  Chem., 

1927.  72,  745 — 749). — From  the  protein-free  filtrate 
of  pig's  blood,  the  purine  compounds  were  precipitated 
with  uranyl  nitrate,  hydrolysed  with  sulphuric  acid, 
and  purified  first  by  means  of  the  copper  salts  and 
finally  by  the  silver  salts ;  after  removal  of  the  silver 
as  chloride,  the  solution  deposited  a  sparingly  soluble 
hydrochloride,  C5H30N5,HC1,2H20 ;  the  free  base 
and  its  salts  agreed  in  all  respects  with  the  G-amino- 
2-oxvpurine  synthesised  by  Fischer  (A.,  189S,  i,  48). 

C.  R.  Harington. 

Serum  electrolytes.  II.  Electrolyte  com¬ 
position  and  pu  of  the  serum  of  a  poikilothermous 
animal  at  different  temperatures.  J.  H.  Austin, 
F.  W.  Sunderman,  and  J.  G.  Camack  (J.  Biol. 
Chem.,  1927,  72,  677— 6S5).— The  blood  of  alligators 
maintained  at  35°  was  compared  with  that  of  others 
kept  at  9°.  At  the  higher  temperature,  the  con¬ 
centrations  of  protein,  hydrogen  ions,  lactic  acid, 
dextrose,  and  phosphate  and  the  tension  of  carbon 
dioxide  were  increased;  the  total  base  was  slightly 


diminished  and  the  hydrogen  carbonate  and  residual 
base  markedly  so;  the  change  in  pH  was  such  that 
the  base  bound  per  unit  of  protein  remained  unaltered. 

C.  R.  Harington. 

Biological  importance  of  acid-soluble  organic 
phosphorus  of  blood.  H.  Jost  (Z.  physiol.  Chem., 
1927,  165,  171 — 214). — The  greater  part  of  the 
organic  acid-soluble  phosphorus  of  the  red  corpuscle 
(horse)  is  present  as  the  diphosphoric  ester  of  glyceric 
acid,  confirming  Greemvald’s  findings.  A  crystalline 
brucine  salt  has  been  prepared.  The  synthesis  of  this 
ester,  which  takes  place,  under  certain  conditions, 
in  blood,  is  intimately  associated  with  glycolysis, 
and  is  not  hindered  by  anaerobic  conditions.  It  is 
suggested  that  diphosphoglyceric  acid  and  glycero- 
phosphoric  acid  are  simultaneously  produced  from 
hexose  by  the  Cannizzaro  transformation  of  an  in¬ 
termediate  triosephosphoric  acid.  Diphosphoglyceric 
acid  is  readily  hydrolysed  by  kidney  extracts,  the 
optimum  reaction  being  on  the  alkaline  side  of  pH  8. 
An  important  part  of  the  urinary  phosphate  is  probably 
produced  in  this  way.  H.  D.  Kay. 

Inorganic  phosphorus  content  of  blood  with 
reference  to  calcium  concentration.  A.  Groll- 
man  (J.  Biol.  Chem.,  1927,  72,  565— 572).— Whilst  in 
normal  mammalian  blood  the  inorganic  phosphorus 
is  completely  diffusible,  this  is  not  so  with  the  blood 
of  lower  animals.  The  difference  is  due  to  the  higher 
calcium  content  of  the  latter  blood,  since  an  artificial 
increase  of  the  calcium  content  of  mammalian  blood, 
brought  about  by  administration  of  parathyroid 
extract,  or  by  direct  addition  of  calcium  chloride  to 
the  shed  blood,  causes  part  of  the  inorganic  phosphorus 
to  become  non-diffusible.  0.  R.  Harington. 

Diffusibility  of  calcium  in  human  blood-serum, 
R.  F.  Loeb  and  E.  G.  Nichols  (J.  Biol.  Chem.,  1927, 
72,  687 — 694). — Blood-serum  was  dialysed  through 
collodion  sacs  against  solutions  containing  varying 
amounts  of  sodium  and  calcium  chlorides;  the  final 
equilibrium  ratio,  calcium  in  serum  :  calcium  in 
outer  solution,  was  greatest  when  the  calcium  chloride 
and  sodium  chloride  present  in  the  outer  solution 
were  least.  It  therefore  follows  that  for  significant 
comparison  of  the  diffusibility  of  calcium  in  patho¬ 
logical  conditions,  the  total  concentrations  of  calcium 
and  of  sodium  chloride  in  the  systems  studied  must  be 
comparable.  C.  R.  Harington, 

Effect  of  ingestion  of  calcium  lactate  on  serum- 
calcium.  W.  Bauer  and  M.  W.  Ropes  (J.  Amer. 
Med.  Assoc.,  1926,  87,  1902— 1904).— Ingestion  of 
calcium  lactate  (o  g.  and  10  g.)  is  followed  by  an 
increase  (14%  and  28%,  respectively)  in  the  serum- 
calcium.  Chemical  Abstracts. 

Electrolytic  equilibrium  of  the  blood.  Effects 
of  the  intravenous  injection  of  calcium  salts. 
Importance  of  the  liver.  L.  Condorelli  (Arch. 
Farm,  sperim.  Sci.  aff.,  1926,  42,  193— 207).— Normal 
dogs  react  to  the  intravenous  injection  of  calcium 
salts  by  rapidly  fixing  the  calcium,  putting  into 
circulation  large  quantities  of  sodium  united  to  carbon 
dioxide,  increasing  the  proportion  of  magnesium 
in  the  blood  by  about  100%  and  that  of  the  inorganic 
phosphorus  considerably,  and  by  diminishing  that  of 
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chloride.  When  sufficient  calcium  to  cause  death  is 
injected,  a  marked  rise  in  the  potassium  of  the  blood 
is  observed,  the  proportion  of  potassium  being  much 
greater  in  the  portal  blood  than  elsewhere.  In  these 
phenomena,  which  tend  to  regulate  the  electrolytic 
equilibrium  of  the  blood,  the  liver  plays  an  important 
part,  but  is  not  the  only  organ  concerned.  The 
pronounced  differences  observed  between  venous  and 
arterial  blood  from  the  same  vascular  region,  as  regards 
the  electrolytic  composition  of  the  blood,  are  related 
to  the  exchanges  occurring  between  blood  and  tissues. 
It  is  evident  that  the  animal  organism  has  at  its 
disposal  a  certain  amount  of  sodium  which,  in  caso 
of  need,  may  be  circulated  to  re-establish  disturbed 
electrolytic  equilibrium  of  the  blood.  T.  H.  Pope. 

Analysis.  VI.  Determination  of  calcium  in 
blood-serum.  L.  Pincussen  and  P.  Schimmel- 
pfeng  {Biochcm.  Z.,  1927,  183  ,  42—44). — The 
method  of  Kramer  and  Tisdall  (A.,  1921,  ii,  595) 
frequently  gives  low  results  owing  to  the  short  period 
allowed  by  these  authors  for  the  precipitation  of  the 
calcium  as  oxalate;  if  this  period  bo  increased  to 
24hrs..  precipitation  is  always  complete. 

C.  R.  Harington. 

Colorimetric  determination  of  potassium  in 
0-2  c.c.  of  blood.  S.  Yoshimatstj  (Tohoku  J.  Exp. 
Med.,  1926,  8,  174 — 179). — The  potassium  is  pre¬ 
cipitated  from  undiluted  scrum  or  from  a  solution 
of  the  blood-ash  in  acetic  acid  by  means  of  sodium 
eobaltinitrite ;  the  precipitate  is  dissolved  in  nitric 
acid,  reduced  with  dimethylglyoxime  and  sodium 
sulphide,  and  determined  colorimctrically.  The 
accuracy,  using  0-2  c.c.  of  blood  or  1  c.c.  of  serum,  is 
±5%.  Chemical  Abstracts. 

Determination  of  non-protein  nitrogen  in 
human  serum  with  special  reference  to  the 
nitrogen  of  urea  and  of  the  so-called  ureic 
substances.  E.  Peano  (Rev.  sud-ameiicana  endo- 
crinol.  immunol.  quimioterap.,  1926,  9  ,  784—803). — 
In  the  determination  of  non-protein-nitrogen  in 
serum  by  the  hypobromite  method,  deproteinisation 
by  Fosse’s  method  is  preferred.  After  deproteinis¬ 
ation,  the  urea-nitrogen  is  best  determined  by  the 
xanthhydrol  method,  and  the  Tcsklual  nitrogen  in  the 
filtrate  by  the  hypobromite  or  the  Kjcldahl  method. 
In  normal  sera  the  ratio  of  urea-  to  residual  nitrogen 
ls,  T60 — 1-80,  and  that  of  urea-  to  non-protein- 
nitrogen  is  0*70.  Chemical  Abstracts. 

Determination  of  the  amino-nitrogen  of  the 

blood.  L.  Cannav6  (Arch.  Farm.  sperim.  Sci.  aff., 
1926,  42,  225—234). — For  the  amino-nitrogen  of  the 
Van  Slyke’s  method  gives  results  almost  always 

slightly  higher  than  those  obtained  by  Bang’s  method, 
probably  because  the  nitrous  acid  reacts  not  only 
■with  amino-acids,  but  also  with  polypeptides,  carb¬ 
amide,  etc.  For  the  amino-nitrogen  in  the  blood  of  a 
normal  man  after  fasting  for  24  hrs.,  values  between 
1  and  12  0  mg.  per  100  e.c.  were  obtained  by  the 
termer  and  between  5-8  and  11*9  by  the  latter  method ; 
e  normal  value  is  assumed  to  be  about  9  mg. 
orrual  values  were  obtained  with  patients  suffering 
syphilis,  diabetes,  tuberculosis,  malaria,  neu- 
,  ^ia'  acu’e  articular  rheumatism,  blennorrhagic 
umatism,  gastric  ulcer,  and  heart,  disease.  The 
QQ. 


amino-nitrogen  falls  below  normal  in  pernicious 
anmmia  and  typhus,  and  rises  above  normal  in  hepatic 
cirrhosis  and,  especially,  acute  glomerular  nephritis. 

T.  H.  Pope. 

Experimental  alt  eration  of  tryptic  activity  of 
blood-serum.  0.  Steppuhn  and  X.  Utkin- 
Ljubowzow.  Blood  proteases.  L.  Utkin-Ljubow- 
zow(Biochem.Z.,  1927, 183, 90—102, 103— 112),— The 
tryptic  activity  of  blood-scrum  is  not  affected  by 
removal  of  the  pancreas ;  it  is  increased  by  production 
of  a  sterile  abscess  and  is  reduced  by  extirpation  of 
the  spleen.  It  is  concluded  that  the  enzyme  is  not 
identical  with  pancreatic  trypsin  and  that  it  is  con¬ 
tained  in  the  leucocytes. 

The  blood-sera  of  rabbits  and  dogs  contain  two 
proteolytic  enzymes ;  a  tryptase  which  has  its 
optimum  activity  at  pa  7,  and  a  peptase  with  an 
optimum  at  pn  2-5 — 2*7.  The  activity  of  the  tryptase 
is  reduced  very  rapidly  on  the  acid  side,  but  more 
slowly  on  the  alkaline  side  of  its  optimum  pn. 

C.  R.  Harington. 

The  specific  activity  of  haemolytic  serum- 
albumin  is  not  connected  with  the  total  protein 
content.  M.  Piettre  (Oompt.  rend.,  1927,  184, 
952 — 954;  cf.  A.,  1926,  635,  856). — A  solution  of 
haemolytic  serum-albumin  was  fractionated  by 
alcoholic  precipitation  and  by  regulated  heating  in 
acid  and  alkaline  solution,  Removal  of  32 — 41%  of 
the  serum-albumin  caused  no  sensible  diminution 
of  haemolytic  activity.  B.  W.  Anderson. 

Measurement  of  percentage  haemolysis.  II. 
E.  Ponder  (Proc.  Roy.  Soc„  1927,  B,  101,  193—217). 
— An  analysis  of  the  percentage  haemolysis  curves, 
obtained  by  the  radiometer  and  selenium  cell  methods, 
for  simple  lysins,  acting  alone,  with  accelerators,  and 
with  inhibitors,  has  been  made.  For  systems  involving 
lysins,  e.g.,  saponin  and  sodium  taurocholate,  acting 
alone,  the  form  of  the  curve  is  explained  by  the 
assumption  that  a  unimolecular  reaction  proceeds 
among  a  population  the  resistances  of  which  arc 
distributed  according  to  a  frequency  curve.  Acceler¬ 
ators  and  inhibitors  alter  the  resistance  of  the  popu¬ 
lation  to  the  lysin,  the  alteration  being  described  by  an 
expression  containing  the  single  resistance  constant  R. 

W.  Robson. 

Buffering  of  the  tissues  as  indicated  by  carbon 
dioxide  capacity  of  the  body.  R.  J.  Brockle- 
hurst  and  Y.  Henderson  {J.  Biol.  Chern.,  1927, 
72,  665—675). — The  total  carbon  dioxide  capacity  of 
all  tissues  of  the  body  other  than  the  blood  is  less  than 
that  of  the  latter  alone ;  the  tissues  can  therefore  be 
buffered  to  a  small  extent  only.  C.  R.  Harington. 

Action  of  liver  pulp  on  ammonium  cyanate. 
R.  Fosse  and  N.  Rohchelmann  (Compt.  rend.,  1927, 
184,  1021— 1023).— At  38°  1  kg.  of  dog’s  liver  pulp 
prevents  the  transformation  of  6*5  g.  of  ammonium 
cyanate  into  urea,  the  duration  of  the  experiment 
being  24—96  hrs.  Coagulated  liver  pulp  acting 
similarly  prevents  the  transformation  of  5  g.  per 
kg.  of  pulp.  E.  A.  Lunt, 

Co-zymase  content  of  animal  tissues.  H.  von 
Euler  and  D.  Runehjelm  (Z.  physiol.  Chem.,  1927, 
165,  306— 313).— The  tissuesjare  finely  minced  and 
boiled  with  a  definite  volume  of  water.  The  extract 
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is  filtered  and  added  to  a  suspension  of  washed  yeast 
in  phosphate  buffer  solution,  which  also  contains 
dextrose  and  sodium  hexosediphosphate.  Carbon 
dioxide  production  is  measured  at  intervals.  The 
most  active  extracts  are  those  prepared  from  kidney, 
heart  muscle,  and  liver.  Spleen,  skeletal  muscle,  lung, 
and  pancreas  extracts  arc  less  active.  H.  D.  Kay. 

Composition  of  the  muscle  of  the  crab,  Grapsus 
nankin.  K.-H.  Lin  (J.  Biochem.  [Japan],  1926,  6, 
409 — 415). — The  muscle  of  Grapsus  nankin  contains 
alcohol-coagulable  protein-nitrogen  15-41  (heat- 
coagulable,  15-05),  fat  0-21,  ash  4-8S,  sulphur  0-98, 
phosphorus  0-58%.  The  distribution  of  the  amino- 
acids  was  :  cystine  1-74,  arginine  7-54,  histidine  2-12, 
lysine  9-74,  tryptophan  1-48,  tyrosine  5-62%. 

Chemical  Abstracts. 

Cutaneous  framework  of  insects.  Dihydroxy- 
phenylalanine  in  the  wing  cases  of  may-bugs. 

H.  Schmalftjss  and  H.  P.  Muller  (Biochem.  Z., 
1927,  183,  362 — 308). — 3  : 4-Dihydroxyphenylalanine 
is  isolated  from  the  wing-cases  of  the  may-bugs 
Mdolontha  melolontlia,  L.,  and  M.  hippocasiani,  F. 

P.  W.  Clutterbuck. 

Preparation  of  lecithin.  P.  A.  Levene  and 

I.  P.  Rolf  (J.  Biol.  Chem.,  1927,  72  ,  587—590).— 
Practical  details  are  given  for  the  preparation  of 
lecithin  from  egg-yolk,  brain,  and  liver. 

C.  R.  Harincton. 

Oil-red-0-pyridine,  a  rapid  fat  stain.  P. 
Proescher  (Stain  Tech.,  1927,  2,  60— 01).— The 
stain  is  made  by  adding  3—5  g.  of  oil-red-0  to  100  c.c. 
of  70%  solution  of  pyridine  in  water.  After  1  hr.  at 
the  ordinary  temperature  with  occasional  shaking, 
the  solution  is  saturated.  It  should  he  protected  from 
the  light  and  filtered  before  use.  Frozen  sections, 
after  fixation  in  formaldehyde,  are  immersed  in  50% 
pyridine  for  3—5  ram.  and  then  in  the  stain  for 
3 — 5  min.  Sections  from  the  central  nervous  system 
should  be  stained  for  20—30  min.  The  stain  is 
superior  to  sudan-III.  H.  W.  Dudley. 

Snake  (Agristrodenlilotvhoffi) venom.  H. Wada 
(Japan  Med.  World,  1926,  6,  308 — 315). — An  aqueous 
solution  of  the  venom  is  neutral  to  litmus,  foams 
when  shaken,  is  negative  to  the  Fehling,  Nylander, 
and  Trommer  tests,  positive  to  the  sulphosalicylic 
acid,  Heller,  and  Millon  tests,  and  yields  white 
precipitates  with  phosphotungstic  acid,  lead  acetate, 
and  silver  nitrate.  Chemical  Abstracts. 

Action  of  mercuric  chloride  and  hydrogen 
peroxide  on  bile  pigments.  W.  F.  von  Oettingen 
and  T.  Sollmann  (J.  Biol.  Chem.,  1927,  72,  635— 
041). — The  bluish-green  colour  produced  by  the 
action  of  mercuric  chloride  on  bilirubin  is  due  to  the 
formation  of  mercury  salts  of  the  mixed  oxidation 
products  of  the  pigment;  other  oxidising  salts,  e.g., 
copper  sulphate,  produce  colour  changes  of  a  similar 
type.  The  oxidation  of  bilirubin  by  hydrogen 
peroxide  is  accelerated  by  high  concentrations  of 
hydrochloric  acid  and  by  raising  the  temperature ;  it 
is  inhibited  by  cyanide,  quinine,  and  caffeine.  The 
effect  of  metallic  salts  on  the  hydrogen  peroxide 
oxidation  is  variable  and  bears  no  relationship  to 
their  individual  direct  effects  on  the  pigment. 

C.  R.  Haresgton. 


Chloride  content  of  the  blood  of  milk-giving 
animals  during  milking.  A,  Krestownikov  (Bio¬ 
chem.  Z.,  1927, 183,  307 — 309). — -The  chloride  content 
of  the  blood  of  cows  and  goats  does  not  alter  appre¬ 
ciably  during  milking.  P.  W.  Clutterbuck. 

Circulation  of  phosphorus  in  nature.  M. 
Egorov  (Ukraine  Chem.  J.,  1926,  2,  [Tech.  Part], 
74 — 80). — Whilst  the  cycle  of  nitrogen  in  nature  is 
well  known,  that  of  phosphorus  is  scarcely  recognised. 
The  author  has  previously  shown  that  air  contains 
phosphorus,  and  that  horses’  fmces  will  give  up  3-68 — 
18-73%  of  its  combined  phosphorus  when  exposed  in 
air.  Although  it  was  supposed  that  the  phosphorus 
is  eliminated  as  the  hydride,  yet  no  results  proving 
this  could  be  obtained.  A  step  towards  the  solution 
of  this  problem  has  boon  taken  by  the  use  of  glowing 
powdered  magnesium,  and  by  activated  carbon.  Air 
was  drawn  over  faeces  moistened  with  water,  and 
passed  through  sodium  hydroxide,  lead  acetate, 
concentrated  sulphuric  acid,  and  finally  over  activated 
carbon.  Under  those  conditions,  the  dry  faeces  yielded 
10%  of  its  phosphorus  (as  P205).  E.  Rothstein. 

Colorimetric  determination  of  iodine  in  urine. 
S.  YosniMATSU  and  H.  Sakurada  (Tohoku  J.  Exp. 
Med.,  1926,  8,  107 — 112). — The  determination  (±3%) 
is  based  on  the  formation  of  a  dark  brown  solution 
when  silver  iodide,  dissolved  in  potassium  cyanide 
solution,  is  reduced  with  sodium  sulphide. 

Chemical  Abstracts. 

Determination  of  bromine  in  presence  of 
chlorine  [in  urine].  F.  Ottensooser  (Arch.  exp. 
Path.  Pharm.,  1927,  122,  77— 81).— To  one  portion 
of  urine  an  excess  of  silver  nitrate  is  added,  the 
precipitate  filtered  off,  and  the  silver  in  the  filtrate 
determined  volumetrically.  The  precipitates  of  silver 
chloride  and  silver  bromide  obtained  by  adding  silver 
nitrate  to  another  portion  are  weighed.  From  these 
two  results  the  amounts  of  chlorine  and  of  bromine 
present  can  be  calculated.  W.  O.  Kermack. 

Colloidal  reactions  of  the  cerebrospinal  fluid. 
W.  Schmitt  (Kolloid-Z„  1927,  41,  334— 347).— The 
importance  of  the  use  of  the  gold  and  gum-mastic 
reactions  in  diseases  of  the  central  nervous  system 
is  emphasised,  and  a  resume  is  given  of  views  held 
by  previous  investigators  as  to  the  nature  of  the 
reactions.  L.  L.  Bircumshaw. 

Mineral  salt  content  of  the  blood  in  disease. 

A.  S.  Blumgarten  and  G.  L.  Rohdenburg  (Arch. 
Int.  Med.,  1927,  39,  372— 384).— From  the  analyses  of 
blood  from  173  patients  suffering  from  various 
diseases,  the  following  figures  are  deduced  for  quantities 
present  in  100  e.c.  of  whole  blood  :  sodium  120 
180  mg.,  potassium  130 — 170  mg.,  calcium  6 — 11  mg-, 
magnesium  2-98 — 4  mg. ;  total  salts  250 — 300  mg. 
Certain  diseases  are  associated  with  deviations  above 
or  below  these  normal  concentrations.  In  particular, 
carcinoma  is  accompanied  by  low  magnesium  and 
calcium  contents,  and  leucaemia  and  purpura 
haemorrhagica  by  a  low  potassium  and  high  sodium 
and  calcium  contents.  W-  O.  Kermack. 

Cholesterol,  lecithin,  and  fatty  acids  in  blood 
of  new-born  mice  with  inherited  anaemia- 
S.  B.  de  Aberle,  W.  M.  Hoskins,  and  M.  Bodansky 
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(J.  Biol.  Chera.,  1927,  72,  643— 648).— The  blood  of 
mice  suffering  from  inherited  anaemia  has  35-25  % 
reduction  in  cholesterol,  4-52%  reduction  in  lecithin, 
and  8-03%  increase  in  fatty  acids,  as  compared  with 
the  blood  of  normal  mice  from  the  same  litters. 

C.  It.  Harington, 

Fatty  acids  of  the  spleen  after  castration  and 
their  quantitative  variation  during  aseptic  auto¬ 
lysis,  L.  Cannay6  (Arch.  Farm,  sperim.  Sci.  aff., 
1926,  42,  139— 144).— With  castrated  dogs,  the 
quantity  of  total  fatty  acids  in  the  spleen  is  mostly 
considerably  greater  than  with  the  control  animals. 
When  the  spleen  is  subjected  to  autolysis,  with  the 
castrated  dogs  the  fatty  acids  increase  in  amount 
after  24  hrs.,  this  increase  being  either  maintained  or 
gradually  lost,  or  alternately  rising  and  falling,  during 
the  next  few  days ;  with  normal  dogs,  the  fatty  acids 
increase  for  about  48  hrs.  and  then  gradually  fall. 

T.  II.  Pope. 

Blood-sugar  in  the  normal  and  diabetic  [sub¬ 
ject],  C.  D.  Skapland  (Lancet,  1926,  ii,  589 — 
594). — When  ingested  by  a  fasting  young  subject, 
sucrose  produces  a  definite  blood-sugar  curve  similar 
to  that  given  by  dextrose ;  with  diabetics  the  curve, 
like  that  of  dextrose,  differs  from  the  normal.  In 
advanced  age  and  in  long-standing  obesity,  the  curve 
tends  to  approach  the  diabetic  type.  In  diabetes  the 
renal  threshold  for  sugar  tends  to  become  raised. 
Normal  variations  of  blood-sugar  may  amount  to 
0-078%  of  sugar.  A.  A.  Eldridge. 

Carbohydrate  metabolism  in  diphtheria.  P,  J. 
Hector  (Lancet,  1920,  ii,  642 — 645). — In  severe 
diphtheria,  during  toxaemia  and  acidosis,  the  con¬ 
centration  of  the  fasting  blood-sugar  is  abnormally 
low,  there  is  a  marked  defect  in  the  storage  mechanism, 
and  the  ability  of  the  tissues  to  utilise  dextrose  is 
diminished.  A.  A.  Eldridge. 

Spleens  from  Gaucher’s  disease  and  lipoid- 
histiocytosis.  W.  Bloom  and  R.  Kern  (Arch, 
Int.  Med.,  1927,  39,  456 — 461). — Chemical  and  micro- 
chemical  analyses  arc  given  of  spleens  from  cases 
of  Gaucher  and  of  lipoid-histiocytosis  (Niemann’s 
variety).  W.  Q.  Kermack. 


Total  acid-base  equilibrium  of  plasma  in 
health  and  disease.  VIII.  Hydrogen  carbonate 
and  chloride  in  the  serum  of  patients  with  heart 
ailure.  DC.  High  serum  hydrogen  carbonate 
m  heart  failure.  Asphyctic  anoxaemia.  J.  P. 
1  eters,  H.  A.  Bulger,  and  A.  J.  Eisenman  (J.  Clin. 
Invest..,  1927,  3,  497—510,  511— 520).— VIII.  The 
carbon  dioxide  content  and  capacity,  the  chloride- 
ion  concentration,  and  the  total  choride  and  hydrogen 
carbonate-ion  concentration  of  the  blood  in  cardiac 
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are  abnormally  variable ;  two  types  of 
abnormality  arc  associated,  respectively, 
carbon  dioxide  and  high  chlorine  values. 

4  changes  in  the  lungs  are  associated 

hydrogen  carbonate  values  in  cardiac 
Chemical  Abstracts. 


deficiency  in  experimental  ob- 
v  ,v,e  jaundice.  W.  0.  Buchbinder  and  R. 

.  J-  Physiol.,  1927,  80,  273 — 277). — In 
PP  subjected  to  ligation  of  the  common  bile 


duct  and  in  cases  of  human  jaundice  low  values  for 
serum-calcium  were  found.  R.  K.  Cannan. 

Glycolysis  in  normal  and  in  leucsemic  blood. 
M.  Falcon-Lesses  (Arch.  Int.  Med.,  1927,  39,  412— 
420). — The  sugar  content  of  normal  blood  kept  at 
body  temperature  decreases  rapidly,  and  where  the 
initial  concentration  of  dextrose  is  less  than  0  01  g. 
per  100  c.c.,  it  is  complete  within  6  hrs.  In  the  case 
of  blood  from  patients  suffering  from  myelogenous 
leucaemia,  the  glycolysis  takes  place  more  rapidly, 
being  complete  usually  within  2  hrs.  It  is  doubtful 
whether  this  is  due  merely  to  an  increase  in  the 
number  of  leucocytes,  as  the  immature  nature  of  these 
cells  may  be  an  important  factor.  In  blood  from  a 
case  of  pernicious  anaemia,  glycolysis  was  slower  than 
in  normal  blood,  but  in  blood  from  a  case  of  erythremia 
it  was  more  rapid.  Experiments  on  plasma  and  on 
blood  in  which  the  corpuscles  had  been  damaged 
by  the  addition  of  water  indicate  the  importance  of 
the  presence  of  intact  cells  during  glycolysis. 

W.  0.  Kermack. 

Special  action  of  nickel  on  normal  human 
sera.  A.  Siegler  (Compt.  rend.,  1927,  184,  954 — 
956). — Both  normal  and  syphilitic  human  sera  gave 
a  positive  Bordet-Wasscrmann  reaction  after  ultra¬ 
filtration  through  collodion  mounted  on  a  nickel 
filter  sheath,  the  nickel  apparently  acting  as  a  catalyst. 
This  change  in  serum  in  presence  of  nickel  does  not 
take  place  in  a  vacuum.  B.  W.  Anderson. 

Tellurium  and  its  curative  action  on  syphilis. 
C.  Levaditi,  M.  and  Mme.  Nicolau,  and  Y.  Manin 
(Ann.  Inst.  Pasteur,  1927,  41,  369 — 442). — A  detailed 
study  has  been  made  of  the  effects  of  administering 
tellurium  to  rabbits,  its  distribution  in  various 
organs,  and  its  mode  of  elimination.  It  exercises  a 
marked  curative  action  on  various  experimental 
spirochsetoses,  including  syphilis.  The  compounds 
used  include  sodium  tellurite,  potassium  tellurite, 
tellurium  trioxide,  tellurium  di-iodide,  quinine 
tellurium  iodide,  dimethyl  telluride,  diphenyl  teliuride, 
and  4-ethylcycfctelluropentanedIone,  as  well  as 
“metallic”  tellurium  in  finely-divided  and  colloidal 
conditions.  Details  are  given  for  the  determination  of 
small  quantities  of  tellurium  in  organs  and  body -fluids. 

W.  0.  Kermack. 

Tellurium  in  the  treatment  of  human  syphilis. 
L.  Fournier,  C.  Levaditi,  and  L.  GuSnot  (Ann. 
Inst.  Pasteur,  1927,  41, 443— 457).— Tellurium  admin¬ 
istered  either  as  tellurium  trioxide,  tellurium  iodide, 
quinine  tellurium  iodide,  or  as  the  element  in  a  finely- 
divided  condition  has  a  marked  curative  action  on 
human  syphilis,  but  the  treatment  is  complicated 
by  the  occurrence  of  undesirable  reactions  in  certain 
cases.  W.  O.  Kermack. 

Mineral  metabolism  in  experimental  tetanus. 
J.  M.  Krinizki  (Biochem.  Z„  1927,  183,  81 — SO). — 
Injection  of  tetanus  toxin,  in  amount  sufficient 
ultimately  to  kill  the  animal,  causes  a  marked  reduc¬ 
tion  in  the  blood-calcium  and  a  slight  increase  in  the 
potassium.  If  the  calcium  of  the  blood  be  artificially 
raised  by  transplantation  of  bone,  the  same  or  a 
greater  fall  takes  place  as  the  result  of  tetanus  intoxic¬ 
ation,  and  the  symptoms  of  the  latter  are  not  in  any 
way  modified.  "The  only  change  observed  in  the 
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blood-sugar  in  these  experiments  was  a  terminal 
hypoglycaemia.  The  results  suggest  a  possible  relation¬ 
ship  between  the  symptoms  of  tetanus  and  functional 
failure  of  the  parathyroid  glands. 

C.  R.  Harington. 

Plasma  calcium  in  tuberculous  adults.  E.  M. 
Griesheimer  and  C.  C.  Van  Winkle  (Amer.  Rev. 
Tuberculosis,  1927,  15,  270 — 277). — Tuberculosis  is 
not  characterised  by  a  demineralisation.  Ingestion 
of  milk,  but  not  that  of  cod-liver  oil  or  exposure  to 
light,  increases  the  plasma  calcium.  More  “  active  ” 
patients  show  lower  calcium  values. 

Chemical  Abstracts. 

Tuberculosis.  VIII.  Identification  of  a  skin- 

reacting  substance  in  tuberculous  sera.  E. 
Eberson  (Amer.  Rev.  Tuberculosis,  1927,  15,  127 — 
135).' — -Tuberculous  serum  contains  a  heat-sensitive 
skin-rcacting  substance,  independent  of  tuberculin  or 
its  related  substances.  The  compound,  probably  a 
toxin,  is  destroyed  by  heating  at  60 — 65°  for  20—45 
min.  Chemical  Abstracts. 

Inhibitive  reaction  of  tuberculosis  serum. 
Nature  of  the  inhibitive  substance.  D.  Perla 
(Amer.  Rev.  Tuberculosis,  1926,  14,  706 — 717). — 
The  inhibitive  reaction  of  tuberculosis  serum  is  not 
specific;  it  is  dependent  on  an  increase  of  the  pro¬ 
tective  colloidal  constituents  of  the  serum. 

Chemical  Abstracts. 

Lipoid  equilibrium  of  blood-serum.  C. 
Acharh,  A.  Grigaut,  and  A.  Leblanc  (Compt.  rend., 
1927,  184,  843 — 845). — Extraction  of  blood-serum 
with  20  times  its  volume  of  a  mixture  of  3  parts  of 
95%  alcohol  and  1  part  of  ether  affords  the  following 
normal  values :  total  fats  7-50,  cholesterol  1-60, 
lecithin  T70%,  iodine  value  45.  Thelipcemic  constant, 
cholesterol /fa tty  acids— 0-38,  corresponds  with  the 
lipocytic  coefficient  of  Mayer  and  Sclneffer.  The 
iodine  value  of  the  total  fats  of  the  liver  is  normally 
about  110,  but  in  cirrhotic  or  fatty  livers  may  fall 
below  60.  The  iodine  value  of  the  fatty  acids  from 
serum  also  affords  an  indication  of  the  general  nutritive 
condition  of  the  organism  in  typhoid  fever  and 
pneumonia.  In  such  cases,  the  iodine  valuo  may  fall 
considerably  and  return  to  normal  only  some  weeks 
after  cessation  of  the  fever.  The  ratio  (iodine  value : 
100)  X total  fats — 3-375  is  termed  the  lipo-iodine 
capacity,  and  may  be  as  low  as  1-02  in  typhoid  fever. 

R.  Brightman. 

Basal  metabolism  as  determined  by  the 
respiratory  exchange.  F.  A.  Pickworth  (Proc. 
Roy.  8c*.,  1927,  B,  101,  163— 185).— I.  A  new 

method,  involving  the  use  of  an  air-tight  chamber  and 
a  modified  Haldane  air-analysis  apparatus,  for  the 
determination  of  the  basal  metabolic  rate  is  described, 
by  which  emotional  disturbances  are  diminished  and 

muscular  relaxation  in  the  subject  is  attained. 
Figures  so  obtained  are  claimed  to  approximate  more 
closely  to  the  real  rate.  Tables  are  given  for  calcu¬ 
lating  results. 

II.  Reduction  of  the  magnitude  of  certain  variable 
factors,  e.g.  muscular  tonus  and  attention,  in  the 
determination  of  the  basal  metabolism  of  normal 
subjects  by  the  use  of  the  above  technique,  yields 
results  at  least  20%  lower  than  those  obtained  by  the 


bag  method.  Figures  showing  the  effect  of  such 
factors  as  the  relaxation  of  mind  and  body,  sleep, 
fatigue,  diet,  irritation,  and  hot  baths  are  given. 

W.  Robson. 

Relationship  of  blood-sugar  concentration, 
specific  dynamic  action,  and.  rate  of  oxidation 
of  a  number  of  carbohydrates.  K.  Sghirlits 
(Biochem.  Z.,  1927,  183,  23 — 41). — Starch,  laevulose, 
sucrose,  maltose,  dextrose,  and  lactose  exhibited 
specific  dynamic  actions  of  descending  degree,  ranging 
from  9-25%  with  starch  to  1-15%  with  lactose.  In 
the  case  of  dextrose  in  particular,  the  specific  dynamic 
effect  occurs  before  there  is  evidence  of  oxidation  of 
the  extra  sugar,  and  cannot  therefore  be  connected 
with  the  catabolism  of  the  latter.  There  is  no 
constant  relationship  between  the  concentration  of 
blood-sugar  and  the  rate  of  oxidation  of  carbohydrate 
or  the  degree  of  specific  dynamic  action. 

C.  R.  Harington. 

Origin  of  acetaldehyde  in  bacterial  and  animal 
metabolism.  M.  D.  Whetham  (Austral.  J.  Exp. 
Biol.,  1927,  4,  35 — 56). — The  use  of  acetoin  as  an 
indication  of  the  formation  of  acetaldehyde  during 
fermentation  is  recommended.  It  can  be  determined 
quantitatively  by  oxidation  to  diacetyl  and  by 
subsequent  precipitation  as  nickel  dimethylglyoxime. 

Neuberg’s  pyruvic  acid-aldehyde  theory  of  carbo¬ 
hydrate  breakdown,  established  for  yeast  ferment¬ 
ation,  is  held  to  need  further  examination  in  the  case 
of  animal  and  bacterial  cells.  Bacillus  lactis  aeregenes 
does  not  produce  acctoin  from  pyruvate,  lactate,  or 
succinate,  and  abundant  evidence  is  also  cited  in 
the  case  of  other  bacterial  and  animal  cells  against 
the  formation  of  aldehyde  from  pyruvate.  Lusk’s 
theory  for  the  breakdown  of  carbohydrate  in  muscle 
(dextrose  — >-  methylglyoxal  — >-  acetaldehyde+ 
formic  acid)  is  discussed  as  an  alternative  hypothesis. 

E.  A.  Ltot._ 

Lactic  acid  as  the  intermediate  product  in 
anaerobic  carbohydrate  exchange  in  the  animal 
cell.  J.  Stoklasa  (Biochem.  Z.,  1927,  183,  461— 
476).— Lactic  acid,  in  anaerobic  respiration  of  muscle, 
arises  as  the  first  product  of  carbohydrate  exchange, 
and  from  it  are  formed  alcohol  and  carbon  dioxide,  the 
alcohol  next  giving  rise  to  acetaldehyde,  acetic  acid, 
and  carbon  dioxide.  By  the  action  of  p-  and  y-rays, 
the  production  of  carbon  dioxide  is  inhibited  and  of 
lactic  acid  is  increased,  whilst  the  action  of  a-rays 
of  ionium  or  of  radium  emanation  causes  an  increase 
in  the  oxidative  phase,  lactic  acid  completely 
disappearing.  P.  W.  Clutterbuck. 

Lactic  acid  content  of  the  blood  after  the 
administration  of  laevulose.  A.  Lanyi  (Magyar 
Orvosi  Archivum,  1926,  27,  566 — 571). — After  the 
administration  of  hevulose  to  men  or  dogs,  the  lactic 
acid  content  of  the  blood  increases  and  reaches  a 
multiple  of  normal  values.  Dextrose  does  not  cause 
any  such  increase.  The  laevulose  is  more  easily 
transformed  into  an  enol  form,  and  it  is  more  easily 
assimilated  by  the  organism.  The  increase  of  lactic 
acid  lasts  3  hrs.  Normal  values  are  restored  after 
6  hrs.  Chemical  Abstracts. 

Chemical  and  colloid-chemical  changes  in 
muscle  during  fatigue.  G.  Embden  and  H.  Jost 
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(Z.  physiol.  Chem.,  1927,  165,  224 — 254). — The 
ability  of  isolated  frog’s  muscle,  fatigued  by  repeated 
induction  shocks,  to  esterify  phosphoric  acid  in 
presence  of  sodium  fluoride  is  considerably  less  than 
that  of  unfatigued  muscle.  This  is  also  true  of  the 
muscle  while  still  in  the  intact  animal  when  it  is 
fatigued  to  such  an  extent  that  recovery  from  the 
fatigue  is  complete  in  a  few  hours.  The  change  in 
colloidal  conditions  which  occurs  in  the  muscle 
during  fatigue,  and  is  responsible  for  these  changes 
in  the  esterifying  power  of  the  minced  tissue,  is 
therefore  reversible.  The  breakdown  and  resynthesis 
of  lactic  acid  are  brought  about  by  the  same  enzyme. 
The  lactic  acid  content  of  the  fatigued  muscle  in  the 
intact  animal  is  not  markedly  increased  above  the 
resting  value,  but  in  all  cases  the  glycogen  is  much 
diminished  immediately  after  a  period  of  stimulation, 
and  even  24  hrs.  later  has  not  risen  again  to  its 
original  value.  H.  D.  Kay. 

Time-relationships  of  the  formation  of  lactic 
acid  during  muscular  contraction.  G.  Eure  den, 
E.  Lehnartz,  andH.  Hentschel  (Z.  physiol.  Chem., 
1927,  165,  255— 278).— Pairs  of  isolated  frog’s 
muscles  (semi-membranosus),  one  of  each  pair  in 
oxygen,  the  other  in  hydrogen  or  nitrogen,  were 
stimulated  indirectly  at  short  intervals  for  30  min. 
The  oxygen  consumption  of  the  first  during  this  time 
was  determined,  and  the  lactic  acid  content  of  each 
at  the  end  of  the  30  min.  The  quotient  excess  lactic 
acid  in  second  muscle/lactic  acid  burnt  in  the  first 
muscle  (calculated  from  oxygen  uptake)  is  usually  con¬ 
siderably  greater  than  the  values  obtained  by  Meyer¬ 
hof.  The  difference  in  lactic  acid  content  of  the 
oxygenated  and  unoxygenated  muscle  is  due  not 
merely  to  its  partial  disappearance  in  the  former  as 
a  result  of  oxidation  and  resynthesis  into  glycogen, 
but  also  to  the  actual  production  of  a  greater  amount 
of  lactic  acid  in  the  unoxygenated  muscle.  A  con¬ 
siderable  portion  of  the  lactic  acid  formed  under  these 
anaerobic  conditions  is  produced,  not  during  the 
period  of  contraction,  but  after  the  contraction  is 
over.  H.  D.  Kay. 

Ephedrine,  pseudoephedrine,  and  fi-phenyl- 
ethylamine  with  reference  to  their  effects  on 
the  pupil  and  on  the  blood-pressure.  K.  K. 
Chen  (Arch.  Int.  Med.,  1927  ,  39,  404-411).— 
P-Phenylethylamine  does  not  dilate  the  pupils  of 
rabbits’  and  cats’  eyes.  When  injected  into  dogs  in 
small  doses  it  raises  the  arterial  blood-pressure,  but 
when  given  by  mouth  to  man  it  does  not  exert  its 
pressor  action.  Pseudoephedrine  hydrochloride,  a 
dextrorotatory  stereoisomeride  of  ephedrine  hydro¬ 
chloride,  dilates  the  pupils  of  man  when  applied 
locally,  raises  arterial  blood-pressure  in  dogs  when 
injected,  and  slightly  increases  systolic  blood-pressure 
m  man  when  given  by  the  mouth.  W.  0.  Kekmack. 

Influence  of  hydrogen-ion  concentration  on 
the  solubility  of  uric  acid.  A.  Jung  (Arch.  exp. 
■lath.  Pharrn.,  1927, 122,  95— 120).— The  effect  of  the 
variation  of  the  hydrogen-ion  concentration  on  the 
solubilities  of  uric  acid  and  of  sodium  urate  is  in 
general  in  harmony  with  the  view  that  uric  acid 

issolves  in  water  as  a  colloidal  electrolyte.  The 
ln  uence  of  certain  compounds,  e.g.,  atophan,  on  the 


solubility  of  uric  acid  is  largely  accounted  for  by  the 
change  in  the  hydrogen-ion  concentration.  Adminis¬ 
tration  of  acid  to  animals  favours  the  elimination  of 
uric  acid.  W.  O.  Kermack. 

Biochemistry  of  complex  salt  solutions.  I. 
Biological  action  of  Wiesbaden  hot-spring  water. 
II.  Influence  of  ferrous  and  manganous  ions 
on  respiration  and  fermentation  of  yeast.  K. 
Harpuder  (Biochem.  Z.,  1927, 113,  45 — 57,  58 — 62). 
— I.  Wiesbaden  hot-spring  water  alters  the  isoelectric 
point  of  proteins ;  it  inhibits  the  haemolysis  of  red 
blood-corpuscles  by  chloroform  and  by  acid,  but 
not  by  alkali  or  other  haemolytic  agents ;  it  increases 
the  activity  of  amylase,  pepsin,  and  serum-lipase, 
the  catalytic  oxidation  of  amino-acids  on  charcoal, 
the  growth,  respiration,  and  fermentation  of  yeast, 
and  the  process  of  phagocytosis. 

II.  Ferrous  sulphate  depresses  the  respiration  of 
baker’s  yeast  in  concentrations  above  1  xlO"4!/ ;  that 
of  brewer’s  yeast  is  not  affected.  The  fermenting 
power  of  baker’s  yeast  is  raised  by  concentrations 
between  1  X  10~6  and  1  x  10~5Jf ,  and  depressed  by 
concentrations  above  1  X  lO-3!/ ;  brewer’s  yeast  is 
not  affected  below  1  xlChAM-ferrous  sulphate,  above 
which  concentration  its  fermenting  power  is  depressed. 
Manganous  sulphate  up  to  1  X  lO^Af  had  no  effect 
on  brewer’s  yeast  or  on  the  respiration  of  baker’s 
yeast;  the  fermenting  power  of  the  latter  was 
increased  by  concentrations  between  1 X  10~8  and 
1  x  lO-AM.  C._R.  Harington. 

Biochemistry  of  irradiation.  IV.  Changes 
in  the  total  mineral  balance  under  the  influence 
of  ultra-violet  light.  C.  Kroetz  (Arch.  exp.  Path. 
Pharrn.,  1927,  120,  351— 358).— The  effect  of  the 
short  waves  of  a  quartz  lamp  on  healthy  adults  is 
recorded.  With  an  experimental  diet  providing 
sufficient  calories  and  vitamins,  with  a  high  calcium 
and  phosphorus  content  and  a  low  total  base  content, 
such  rays  lead  to  a  “  mineralisation  ”  of  the  body. 
Phosphorus  and  magnesium  show  increases,  chlorine, 
sodium,  and  calcium  (the  last  with  a  fluctuation) 
reductions,  potassium  no  important  change.  The 
indicated  changes  of  the  ion-balance  are  accompanied 
by  a  progressive  increase  of  the  renal  water  excretion. 

W.  Robson. 

Toxicology  of  the  alkyl  halides.  C.  Bachem 
(Arch.  exp.  Path.  Pharrn.,  1927,  122,  69 — 76). — 
Comparison  of  methyl  bromide,  methyl  iodide, 
ethyl  bromide,  and  ethyl  iodide  shows  that  the 
methyl  are  more  toxic  than  the  ethyl  compounds, 
and  that  the  iodides  are  more  toxic  than  the  bromides. 

W.  O.  Kermack. 

Influence  of  parasympathetic  poisons  on  blood- 
sugar.  II.  Effect  of  eserine  and  pilocarpine 
on  adrenaline  hyp ergly cairnia .  III.  Lowering 
of  the  blood-sugar  level  through  parasym¬ 
pathetic  stimulation.  T.  Sakurai  (J.  Biochem. 
[Japan],  1926,  6,  465—485,  487— 488).— IL  The 
hyperglycaemia  caused  by  subcutaneous  injection  of 
0-1 — 0-2  mg.  of  adrenaline  is  inhibited  by  eserine  or 
pilocarpine;  the  slight  hyperglycaemia  caused  by 
0-05— 0-1  mg.  of  adrenaline  is  unaffected  by  eserine. 

ITT  Ergotoxin  prevents  adrenaline  and  diuretin 
hyperglycaemia,  but  has  no  noticeable  influence  on 
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the  blood-sugar.  The  administration  of  crgotoxin 
with  pilocarpine  or  choline  lowers  the  blood-sugar. 
It  is  concluded  that  parasympathetic  stimulation 
causes  a  fall  in  the  blood-sugar  level. 

Chemical  Abstracts. 

Experimental  phosphorus  poisoning  with  par¬ 
ticular  reference  to  blood-sugar.  I.  IvanCbvic 
(Arch.  exp.  Path.  Pharm.,  1927,  122,  24 — 43). — The 
disappearance  of  glycogen  from  the  liver  of  dogs 
after  phosphorus  poisoning  is  caused  partly  by  the 
transport  of  dextrose  to  the  periphery,  and  partly 
by  the  increased  metabolism  of  it  in  the  liver.  Soon 
after  the  injection  of  phosphorus,  small  increases  in 
the  concentration  of  dextrose  in  the  blood  may  be 
observed,  and  this  is  followed  by  hypoglycscmia, 
presumably  when  all  the  available  liver-glycogen  has 
disappeared.  W.  0.  Kermack. 

Autolysis.  VI.  P.  Ron  a  and  E.  Mislowitzer 
(Biochem.  Z.,  1927, 183, 122 — 134). — During  autolysis 
of  liver,  the  proportion  of  the  total  phosphorus  which 
is  colloidal  (i.e.,  precipitablo  with  mercuric  chloride) 
is  progressively  diminished;  coincidently  with  this, 
the  non-colloidal  fraction  shows  an  increase  first 
in  the  organic  phosphorus  compounds  easily  hydrolysed 
by  acid,  and,  later,  in  those  more  resistant  to  hydrolysis. 
The  easily  hydrolysable  organic  phosphorus  com¬ 
pounds  apparently  consist  of  hexosephosphates. 

C.  R.  Harington. 

Enzymic  formation  of  lactic  acid  in  muscle 
extract.  III.  Lactic  acid  formation  from  fer¬ 
mentable  hexoses,  0.  Meyerhof  (Biochem.  Z., 
1927,  183,  176 — 215).— The  previously  observed 
(this  vol.,  75)  formation  of  lactic  acid  from  poly¬ 
saccharides,  by  an  enzyme  contained  in  muscle 
extract,  takes  place  also  with  hexoses,  but  much  more 
slowly.  By  extraction  of  baker’s  yeast  with  water 
containing  toluene  and  precipitation  of  the  extract 
with  alcohol,  there  was  obtained  a  substance  which, 
on  addition  to  the  muscle  extract,  greatly  accelerated 
the  formation  of  lactic  acid  from  hexoses.  This 
activator  is  readily  destroyed  by  heat  or  by  treatment 
with  acid  or  alkali ;  in  neutral  solution  at  0°,  however, 
it  can  be  preserved  indefinitely.  Treatment  of  a 
hexose  with  muscle  extract  in  presence  of  this  activ¬ 
ator  leads  to  rapid  formation  of  lactic  acid  parallel 
with  a  disappearance  of  inorganic  phosphate  (i.e., 
synthesis  of  hexosediphosphate).  At  the  point  when 
all  the  inorganic  phosphate  has  been  used  up,  the 
velocity  of  formation  of  lactic  acid  falls  sharply,  and 
subsequently  runs  parallel  to  the  liberation  of  inor¬ 
ganic  phosphate ;  that  is  to  say,  in  the  second  stage 
lactic  acid  and  phosphoric  acid  are  being  formed  in 
equimolecular  quantities  from  the  hexosediphosphate. 
If,  after  the  end  of  the  first  stage,  a  further  addition 
of  inorganic  phosphate  be  made,  the  original  velocity 
of  lactic  acid  formation  is  restored.  The  presence 
of  small  amounts  of  arsenate  has  little  effect  on  the 
first  stage  of  the  reaction,  but  accelerates  the  splitting 
of  the  hexosediphosphate.  The  glycolytic  process  is 
inhibited  to  some  extent  by  fluoride,  cyanide,  and 
hydrogen  sulphide,  but  only  by  relatively  high 
concentrations  of  the  last  two  substances. 

In  alcoholic  fermentation  by  yeast,  the  equation  of 
Harden  and  Young  (A.,  1912,  ii,  G70)  is  followed  only 


when  the  substrate  is  a  hexose ;  with  polysaccharides, 
the  rate  of  formation  of  hexosediphosphate  exceeds 
that  of  fermentation ;  the  accelerating  effect  of 
arsenate  on  the  fermentation  of  glycogen  is  therefore 
explained  by  its  effect  on  the  splitting  of  the  hexosedi¬ 
phosphate.  Whilst  in  the  case  of  hexoses  ferment¬ 
ation  and  esterification  are  suppressed  equally  by 
fluoride,  in  that  of  glycogen  the  fermentation  is 
suppressed  much  more  than  the  esterification. 
Hexosediphosphate  can  be  fermented  just  as  well  by 
acetone-yeast  when  the  latter  has  been  washed  free 
from  co-zymase,  but  under  these  conditions  the 
fermentation  is  not  accelerated  by  arsenate.  Co¬ 
zymase  appears,  therefore,  to  be  concerned  with  the 
synthesis  of  the  hexosediphosphate,  and  not  with  the 
second  stage  of  the  fermentation  reaction,  which 
must  consist,  as  in  the  case  of  muscle,  in  a  direct 
splitting  of  the  hexosediphosphate  into  phosphoric 
acid  and  degradation  products  of  the  hexose. 

C.  R.  Harington. 

Lactic  acid-forming  enzyme  of  muscle.  K. 
Meyer  (Biochem.  Z.,  1927,  183,  216— 239).— Boiled 
muscle-juice  containing  the  co-enzyme  of  the  lactic 
acid-forming  enzyme  (cf.  this  vol.,  75)  was  freed 
from  glycogen  by  addition  of  alcohol,  and  from 
phosphate  by  treatment  with  barium  chloride  and 
colloidal  ferric  hydroxide.  Addition  of  such  a  purified 
co-enzyme  solution  to  a  dialysed  extract  of  muscle 
failed  to  produce  a  system  which  would  form  lactic 
acid  from  glycogen ;  the  system  could,  however,  be 
completed  by  addition  of  inorganic  phosphate,  which 
is  not  only  necessary  to  the  reaction,  but  also  bears 
a  quantitative  relationship  to  the  amount  of  lactic 
acid  produced.  The  co-enzyme  of  lactic  acid  form¬ 
ation  appears  probably  to  bo  also  a  co-enzyme  of 
respiration,  but  this  question  could  not  be  finally 
determined  owing  to  the  impossibility  of  eliminating 
oxidation  of  protein  in  the  system  employed.  The 
inhibiting  effects  of  oxalate  and  fluoride  on  the  lactic 
acid  formation  are  markedly  altered  by  the  nature 
of  the  medium,  and  appear  to  bear  no  relationship  to 
the  calcium  content  of  the  solution.  The  best 
purification  of  the  enzyme  was  effected  by  successive 
precipitation  with  acid  sodium  acetate  solution 
(pR  4-4)  and  recovery  from  the  precipitate  with  dilute 
alkaline  phosphate  solution.  (In  the  case  of  rabbit 
muscle,  complete  precipitation  was  obtained  only 
on  the  further  addition  of  potassium  chloride  with  the 
acetate.)  In  this  way,  a  preparation  wras  obtained 
which  was  10  times  as  active  in  forming  lactic  acid 
as  the  muscle  extract,  and  30  times  as  active  as  the 
original  chopped  muscle.  C.  R.  Harington. 

Leucocyte  lipase.  M.  Skoda  (Okayama  Igakkai 
Zasshi,  1926,  744 — 753). — The  hydrolysis  of  tri- 
butynn  by  the  leucocytes  from  the  abdominal  cavity 
of  the  rabbit  is  promoted  by  deoxycholic  acid,  less  so 
by  cholic  acid.  The  lipase  may  he  concentrated,  and 
purified  in  exactly  the  same  way  as  pancreatic  lipase 
(Willstatter) ;  in  this  state  it  is  more  energetically 
activated  by  bile  acids.  Chemical  Abstracts. 

Hydrogen-ion  concentration  during  fat  hydro¬ 
lysis  by  pancreatic  steapsin  and  bile  acids- 
Relation  between  the  structure  of  bile  acids  and 
the  lipolytic  activity.  M.  Shoda  (J.  Biochem. 
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[Japan],  1926,  6,  395 — 407). — The  fat-splitting 

activity  of  pancreatic  lipase  is  promoted  by  the  bile 
acids  in  the  descending  order :  deoxycholic,  cholic, 
gallodeoxycholic,  hyodeoxycholic  acid.  The  opti¬ 
mum  pn  is  8-04,  8-04,  8-04,  8-04 — 9-18,  respect¬ 
ively.  For  cholic  and  gallodeoxycholic  acids,  in  acid 
or  alkaline  medium,  the  effect  increases  with  the 
amount  of  acid  used.  For  hyodeoxycholic  acid  at 
pa  7-163 — 5-906,  the  effect  decreases  with  increase  in 
the  amount  of  acid;  with  deoxycholic  acid  at  pn 
5-906 — 5-288,  resynthesis  occurs.  A  structural  genetic 
relationship  is  indicated  for  gallodeoxycholic  and 
cholic  acids  and  hyodeoxycholic  and  deoxycholic  acids, 
respectively.  When  the  hydroxyl  group  is  in  position 
7  in  the  second  ring,  the  lipolytic  function  is  activated, 
and  when  it  is  in  position  13  in  the  third  ring  it  is 
inhibited.  Chemical  Abstracts. 

Action  of  the  principal  components  of  tobacco 
smoke  on  peptic  digestion.  G.  Vascellari  and 
V.  Pennati  (Arch.  Farm,  sperim.  Sci.  aff.,  1926,  42, 
145 — 166). — The  peptic  action  was  followed  by  Mett’s 
and  Griitzner’s  methods,  the  former  yielding  the  more 
definite  and  trustworthy  results.  The  peptic  diges¬ 
tion  of  egg-albumin  (fibrin)  is  retarded  markedly  by 
1  part  of  nicotine  per  200  (400)  parts  of  the  enzyme 
solution,  appreciably  by  1  :  1000  ( — ),  and  not  at 
all  by  1  : 2000  (1  :  600).  The  peptic  digestion  of 
albumin  (fibrin)  is  arrested  by  1  :  200  (1  :  200)  of 
pyridine  or  1  :  20  (1  :  20)  of  ammonia,  retarded  by 
1 : 1000  (1  :  400)  of  pyridine  or  1  : 1000  (1  :  200)  of 
ammonia,  and  unaffected  by  1  : 2000  (1  :  GOO)  of 
pyridine  or  1  :  2000  (1  :  400)  of  ammonia. 

T.  H.  Pope. 

Effect  of  different  preparations  of  the  quinine 
group  on  the  enzymic  functions  of  the  organism. 
VII.  Importance  of  the  actual  reaction  of  the 
medium  in  the  investigation  of  enzymic  pro¬ 
cesses.  J.  A.  Smorodinzev  and  A.  N.  Adowa 
(Biochem.  Z.,  1927,  183,  274 — 282). — The  actual  pa 
of  the  medium  during  tryptic  digestion  of  caseinogen 
in  presence  of  quinine  can  be  determined  by  the 
quinhydrone  method,  the  indicator  method  proving 
unsatisfactory.  Solutions  of  quinine  hydrochloride, 
concentrations  0-05 — 0-0008J/,  give  pa  values  6-20 — 
5-97.  Addition  of  quinine  hydrochloride,  in  con¬ 
centrations  of  0-06 — 0-11%,  does  not  change  the 
actual  reaction  of  Gross’  digestion  mixture,  higher 
concentrations  (0-5%),  however,  displacing  the  pnto 
the  acid  side.  Quinine  hydrochloride  inhibits  tryptic 
digestion  of  caseinogen,  an  effect  to  be  distinguished 
from  its  action  through  change  of  pa.  Addition  of 
carbamide  does  not  change  either  the  pa  or  the  rate 
of  digestion,  and  the  influence  of  carbamide  salts  is 
entirely  duo  to  their  effect  on  the  pn  of  the  medium. 
High  concentrations  of  quinine  hydrochloride- 
carbamide  displace  the  pa  to  the  acid  side,  whilst  the 
inhibitory  effect  of  small  concentrations  is  explained 
by  the  action  of  quinine  itself,  and  is  not  due  to 
any  change  in  pu  (cf.  Biochem.  Z.,  1927,  181,  149; 
A-»  1926,  94,  202,  433,  640). 

P.  W.  Clutterbuck. 

.  V.  I.  Isajev  (Chcm.  Listy,  1927,  21, 

.  108,  141 — 148). — The  optimum  pn  for  prepar- 

a  ions  of  raffinasc  from  malt  is  between  4-2  and  4-8, 


as  for  invertasc.  Tho  temperature  coefficient  of  the 
reaction  is  1-5 — 1-8.  Various  antiseptics,  such  as 
sodium  fluoride,  chloroform,  thymol,  and  toluene,  very 
slightly  retard  the  reaction  of  hydrolysis  to  laevulose 
and  melibiose,  whilst  previous  treatment  of  the 
enzyme  extract  with  kaolin  slightly  accelerates 
hydrolysis,  probably  owing  to  selective  adsorption 
of  anti-catalysts.  The  optimum  temperature  for  the 
action  of  raffinase  is  40 — 45°.  The  addition  to  the 
reaction  mixture  of  boiled  extract  slightly  retards  the 
reaction,  whilst  glycerol  has  a  much  stronger  inhibi¬ 
tory  action.  The  velocity  of  hydrolysis  increases  with 
concentration  of  enzyme,  whilst  the  contrary  is  the 
case  with  greater  concentration  of  substrate,  owing  to 
the  greater  concentration  of  end-products.  That  the 
products  of  reaction  have  an  inhibitory  effect  is  shown 
by  the  fact  that  the  addition  of  lmvulose  and  melibiose, 
separately  or  together,  retards  the  velocity  of  hydro¬ 
lysis.  Dextrose,  although  not  a  product  of  this 
reaction,  exerts  a  similar  influence ;  this  points  to 
the  identity  of  raffinase  with  invertasc. 

R.  Truszkowski. 

So-called  succino-dehydrase.  A.  Bach  and  D. 
Michlin  (Bcr.,  1927, 60,  [if],  827—832 ;  cf.  Thunbcrg, 
A.,  1918,  i,  140,  ii,  87;  1920,  i,  784).— Bach’s 
observation  that  enzymic  reduction  at  the  expense 
of  water  molecules  and  enzymic  oxidation  by  mole¬ 
cular  oxygen  are  two  completely  independent  pro¬ 
cesses  occasioned  by  different  enzymes  appears 
difficult  to  reconcile  with  the  existence  of  “succino- 
dehydrase  ”  (cf.  loc.  cit.),  which  causes  dehydrogen¬ 
ation  of  succinic  acid  by  means  of  methylene-blue 
and  molecular  oxygen.  It  is  found  that  under  the 
influence  of  succinic  acid,  about  300  times  as  much 
oxygen  is  absorbed  by  muscle  as  corresponds  with  the 
amount  of  reduced  methylene-blue.  Hydrocyanic 
acid  has  no  influence  on  the  methylene-blue  reduction, 
whereas  it  restricts  the  absorption  of  oxygen.  In¬ 
organic  buffer  solutions  (mixtures  of  phosphates  and 
borates)  at  about  pR  7-4  and  neutral  salt  solutions 
facilitate  methylene-blue  reduction,  but  do  not  affect 
the  absorption  of  oxygen.  The  two  processes  must 
therefore  be  regarded  as  differing  fundamentally 
from  one  another.  Since  the  methylene-blue  reduc¬ 
tion  (“  residual  reduction  ”)  occasioned  by  inorganic 
buffer  solutions  is  of  the  same  order  of  magnitude  as 
the  reduction  caused  by  neutral  succinate  solutions, 
the  supposed  dehydrogenation  of  succinic  acid  in  the 
methylene-blue  experiment  appears  very  doubtful. 

Urease.  I.  H.  von  Euler  and  E.  Brunius 
(Biochem.  Z.,  1927,  183,  1 — 15). — No  evidence 
could  be  obtained  of  the  existence,  in  solutions  of 
urease  prepared  from  soya  or  Jack  beans,  of  a  specific 
co-enzyme,  as  suggested  by  Onodera  (A.,  1916,  i, 
228).  The  best  purification  of  the  enzyme  was 
effected  by  adsorption  on  kaolin  from  0-03iV-acetic 
acid  solution,  recovery  of  the  enzyme  from  the 
adsorbate  by  means  of  dilute  sodium  carbonate  or 
ammonia,  and  dialysis  of  the  resulting  solution  for 
15  hrs. ;  this  method  yielded  a  preparation  5  times  as 
active  as  the  starting  material.  Aluminium  hydr¬ 
oxide  is  also  an  efficient  adsorbent,  but,  in  this  case,  it 
is  not  possible  to  recover  the  enzyme  in  good  yield. 

C.  R.  Habington. 
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Zymase  in  extracts  from  green  tobacco  leaves. 
A.  Fodor  and  R.  Cohn  (Z.  physiol.  Chem.,  1927, 165, 
295 — 305). — Glycerol  extracts  of  ripe,  green  tobacco 
leaves,  free  from  cells  and  bacteria,  will  decompose 
added  dextrose  at  37°  in  phosphate  buffer  at  pu  6-4 
with  liberation  of  carbon  dioxide.  The  extracts 
behave  like  weak  zjunase  preparations.  If  the  green 
leaves  are  kept  for  some  days  before  the  glycerol 
extracts  arc  made,  the  zymase  activity  is  diminished. 
Press  juice  from  the  leaves  is  inactive. 

H.  D.  Kay. 

Influence  of  carbon  monoxide  and  light  on 
indophenol  oxydase  of  yeast-cells.  D.  Keilin 
(Nature,  1927,  119,  670 — 671). — None  of  the  four 
different  iron-porphyrin  compounds  of  living  yeast 
cells  is  responsible  for  the  inhibition  of  respiration 
caused  by  carbon  monoxide  (Warburg,  A.,  1926, 
1277),  but  the  indophenol  reaction  of  yeast  is  inhibited 
by  boiling,  by  potassium  cyanide,  and  by  carbon 
monoxide.  Warburg’s  respiratory  ferment  is  thus 
a  polyphenol  or  an  indophenol  oxydase  system.  The 
carbon  monoxide-oxydase  compound  is  dissociated 
and  the  oxydase  re-activated  by  light.  Carbon 
monoxide  inhibits  the  indophenol  oxydase  of  mam¬ 
malian  muscle,  and  the  oxidation  of  pyrocatechol  by 
an  aqueous  extract  of  oatmeal  flour  or  of  dry  potato 
oxydase  preparation.  A.  A.  Eldridge. 

Alcoholic  fermentation  of  dextrose  solutions 
exposed  to  the  action  of  ultra-violet  rays.  R.  de 
Fazi  (Atti  R.  Accad.  Lincei,  1927,  [vi],  5,  344 — 348). — 
Exposure  of  dextrose  solutions  to  the  rays  from  a 
quartz  mercury- vapour  lamp  for  periods  up  to  6  hrs. 
does  not  alter  the  optical  rotation,  but  subsequent 
alcoholic  fermentation  of  the  solutions  proceeds  more 
rapidly  and  under  purer  conditions  than  with  the 
untreated  sugar  solutions.  The  effect  of  the  ultra¬ 
violet  rays  appears  to  be  bactericidal. 

T.  H.  Pope. 

Action  of  surface-active  materials  on  yeast 
fermentation,  VII.  H.  Zeller  (Biochem.  Z., 
1927, 183, 369 — 388).— Acetone,  ether,  and  turpentine 
in  moderate  doses  do  not  inhibit,  whilst  formamide 
accelerates  fermentation.  Methyl,  ethyl,  and  amyl 
alcohols,  par  acetaldehyde,  and  amylene  hydrate  (con¬ 
centrations  of  1  :  40—1  :  SO)  inhibit  with  a  pre¬ 
ceding  acceleration  in  smaller  doses.  Quinine  and 
chloral  hydrate  (1  : 400 — 1  :  8000),  chloralformamide 
(1  :  400),  camphor  (1  :  800),  guaiacol  and  bromoform 
(1:1600),  benzene  and  aniline  (1:3200),  toluene 
creosote,  chloroform,  and  psicain  (1  :  4000),  thymol 
and  eresol  (1  : 8000)  inhibit  without  preceding 
acceleration  in  smaller  doses.  Lysol  (1  :  1600), 
hexetone  (1  :  800),  formaldehyde  (1  :  4000),  morphine 
(1  :  800),  and  eserine  (1  :  2700)  inhibit,  but  accelerate 
in  smaller  doses.  Naphthalene  and  naphthol 
(l  :  16,000)  inhibit,  but  in  smaller  doses  accelerate 
as  much  as  amyl  and  sodium  nitrites,  the  inhibitory 
dose  for  the  latter  being  1  : 8000.  Cantharidin 
( l  :  400,000)  inhibits  without  any  preceding 
acceleration,  P.  W.  Clutterbuck. 

Combined,  action,  of  two  substances  on  yeast 
fermentation.  VIII.  H.  Zeller  (Biochem.  Z., 
1927,  183,  389 — 407). — The  inhibitory  actions  on 
yeast  fermentation  of  toluene,  benzene,  chloroform, 


carbon  disulphide,  and  benzoic  acid  are  additive,  and 
phenol  increases  the  inhibition  of  mercuric  chloride, 
benzoic  acid,  and  chloroform.  Saponin  and  tannin 
partly  decrease  the  inhibitory  action  of  chloroform. 
Cantharidin  inhibits  very  powerfully,  the  inhibition 
being  partly  prevented  by  addition  of  zinc  acetate, 
calcium  chloride,  and  sodium  citrate,  and  wholly 
by  ammonium  acetate.  Oxalic  acid  decreases  the 
inhibition  by  toluene,  but  increases  that  by  phenol. 
The  effect  on  the  rate  of  fermentation  is  also  deter¬ 
mined  of  adding  sodium  chloride  or  citrate,  ammon¬ 
ium  acetate,  calcium  chloride,  chloral,  or  mercuric 
chloride,  followed  by  arsenic,  chloral,  Witte’s  peptone, 
or  mercuric  chloride,  and  also  when  the  order  of 
addition  is  reversed.  Fermentation  is  three  times  as 
rapid  when  peptone  is  followed  by  mercuric  chloride 
as  when  this  is  followed  by  peptone,  twice  as  rapid 
when  sodium  citrate  is  followed  by  mercuric  chloride 
or  when  this  is  followed  by  ammonium  acetate  as 
vice  versa,  and  is  1-5  times  as  rapid  when  sodium 
chloride  is  followed  by  arsenic,  when  sodium  citrate  is 
followed  by  arsenic,  or  when  chloral  is  followed  by 
ammonium  acetate  as  when  the  order  of  addition  is 
reversed.  P.  W.  Clutterbtjck. 

Acceleration  of  alcoholic  yeast  fermentation 
by  animal  charcoal.  H.  Ivekovto  (Biochem.  Z., 
1927, 183, 451 — 460). — The  more  rapid  decomposition 
of  sugar  by  yeast  in  presence  of  animal  charcoal  is 
caused  by  the  acetaldehyde  produced,  which  stimulates 
the  reaction,  and  by  the  decreased  concentration  of 
carbon  dioxide  and  alcohol,  which  are  removed  by 
adsorption.  The  withdrawal  of  alcohol  amounts  to 
16—18%.  P.  W.  Clutterbuck. 

Formation  of  pure  l-lactic  acid  by  fresh  and 
dry  yeast  and  of  dt-lactic  acid  by  yeast  macer¬ 
ation  juice.  C.  Neuberg  and  M.  Kobel  (Biochem. 
Z.,  1927, 182,  470 — 187). — The  conversion  of  rnethyl- 

tlyoxal  into  lactic  acid  by  top  and  bottom  fresh  yeasts, 
ried  yeast,  and  cell-free  yeast  maceration  juice  is  fol¬ 
lowed  quantitatively  under  varying  conditions,  with 
and  without  addition  of  sugar.  Fresh  yeasts  react 
very  much  more  slowly  than  the  dried  yeast  and  the 
maceration  juice,  and  the  reactions  are  accelerated 
by  the  presence  of  sugar.  Whereas  the  reaction  is 
quantitative  without  addition  of  sugar,  in  its  presence 
about  5%  of  the  aldehyde  is  reduced  to  2-propylene- 
glycol.  Whereas  with  fresh  yeast  and  dried  yeast 
the  lactic  acid  isolated  as  the  zinc  salt  was  almost  pure 
(95%)  2-lactic  acid,  that  with  maceration  juice  was 
inactive.  P.  W.  Clutterbuck. 

Control  of  “bios”  testing  and  the  concen¬ 
tration  of  “  bios.”  R.  J.  Williams,  J.  L.  Wilson, 
and  F.  H.  Von  der  Ahe  (J.  Amer.  Chem.  Soc., 
1927,  49,  227 — 235). — The  activity  of  “  bios  ”  pre¬ 
parations  largely  depends  on  the  strain  of  yeast  from 
wThich  the  preparation  wns  separated.  The  authors 
have  chosen  a  strain  of  Saccharomijces  cerevimcs 
w'hich  can  be  easily  duplicated.  Their  culture  medium 
is  suitable  for  this  strain.  Seeding  should  be  small 
and  growth  period  short  if  accurate  testing  of  “  bios 
is  to  be  secured.  Under  these  conditions,  there  is  no 
optimum  concentration  of  “  bios  ”  for  growth.  The 
preparation  of  a  very  active  material  from  a  yeast 
extract  is  described.  By  treatment  with  fullers 
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earth,  an  extract  yields  two  fractions,  each  of  which 
shows  little  activity  alone,  but  the  mixture  produces 
growth  approximating  to  that  of  the  original  extract. 

E.  K.  Cannan. 

Chemistry  of  bacteria.  XIV.  Bacillus  lactis 
aiirogenes.  D.  M.  Hetler  (J.  Biol.  Chem.,  1927, 
72,  573 — 585). — Bacillus  lactis  aerogenes  was  grown 
on  a  synthetic  medium ;  figures  are  given  for  the 
nitrogen  and  phosphorus  distribution  in  various 
extracts  of  the  de-fatted  bacteria;  the  results  ob¬ 
tained  show  a  marked  difference,  according  as  the 
bacteria  had  been  autoclaved  or  not;  the  difference 
could,  in  general,  be  ascribed  to  hydrolytic  changes 
during  this  process.  The  nitrogen  distribution  of  the 
alkali-soluble  protein  of  the  bacteria  indicates  that 
this  protein  is  of  a  different  nature  from  that  which 
was  similarly  prepared  (A.,  1926,  1277)  from  tubercle 
bacilli.  C.  E.  Harington. 

Bacterial  decomposition  of  sugars  on  a  trick¬ 
ling  filter.  J.  H.  Watkins  (Proc.  Iowa  Acad.  Sci., 

1925,  32,  96). — A  study  of  the  ability  of  the  organisms 

to  utilise  sugar  without  acid  production,  and  to 
decompose  lactic  acid.  Chemical  Abstracts. 

Formation  of  organic  acids  from  sugars  by 
Aspergillus  niger.  F.  Challenger,  V.  Subra- 
maniam,  and  T.  K.  Walker  (Nature,  1927, 119,  674; 
cf.  this  vol.,  228). — When  Aspergillus  niger  is  grown 
on  dextrose  as  the  sole  source  of  carbon,  the  solution 
contains  saccharic  acid.  A.  A.  Eldridge. 

Fixation  of  molecular  nitrogen  by  Azotobacter 
agile.  S.  Kostytschev,  A.  Biskal’chuck,  and  0. 
Shretzova  (Bull.  Bur.  Agric.  Microbiol.  [Russia], 

1926,  1,  91 — 108). — The  process  is  one  of  reduction. 

Azotobacter,  when  grown  in  a  nitrogen-free  culture 
solution,  contained  ammonium-  and  amino-nitrogen ; 
nitrate  was  reduced  to  ammonia.  The  reduction  is 
apparently  catalytic.  Chemical  Abstracts. 

Proteolytic  action  of  certain  specific  organisms 
on  milk  proteins  in  milk  and  synthetic  butter. 
G.  Shtzer,  E.  H.  Parfitt,  and  W.  F.  Eprle  (J. 
Dairy  Sci.,  1927,  10,  15 — 32). — The  production  of 
titratable  acidity  was  usually  maximal  during  the 
first  15  days.  Organisms  producing  a  high  percentage 
of  ammonia  were  usually  also  active  in  producing 
amino-acids  and  peptones.  In  synthetic  butter  there 
was  a  continuous  increase  in  acidity,  and  during  stor¬ 
age  a  continuous  increase  in  amino- acids  and  peptones. 
The  presence  of  dextrose  and  galactose  may  largely 
account  for  the  retarded  proteolysis  of  the  proteins 
m  milk.  Chemical  Abstracts. 

Hydrogen  sulphide  production  by  bacteria. 
Mulsow  and  F.  S.  Paine  (Proc.  Iowa  Acad. 
0C1->  1925,  32,  63 — 70). — The  sulphur  metabolism  of 
>acteria  is  easily  disturbed  by  a  change  in  the  nature 
or  concentration  of  the  sulphur  compound.  Sodium 
i  Phite,  sodium  thiosulphate,  and  potassium  sulphate, 
j  sodium  sulphate,  suffer  bacterial  reduction 
o  hydrogen  sulphide.  Chemical  Abstracts. 

Formation  of  volatile  sulphur  compounds  by 
1(WR  G-  H,  Almy  and  L.  H.  James  (J.  Bact., 
’  — 331). — A  method  for  determining  the 

in  V.  oduction  hydrogen  sulphide  by  bacteria 
cultures  is  described.  With  Proteus  vulgarus, 


five  commercial  peptones  yielded  hydrogen  sulphide 
in  the  ratios  1  :  7  :  15  :  19  :  24 ;  the  gas  was  produced 
faster  under  aerobic  conditions.  Cystine  gave 
practically  the  theoretical  yield  in  24  hrs.  With 
P.  vulgarus.  Salmonella  aerlrycke ,  or  Bacillus  coli, 
mercaptans  were  not  formed. 

Chemical  Abstracts. 

Mechanism  of  immunisation.  IV.  Dialysis 
experiments.  B.  Sbahsky  and  K.  Nikolaev  (Bio- 
chem.  Z.,  1927,  183,  419 — 425). — A  study  of  the 
dialysis  of  diphtheria  toxin  with  and  without  addition 
of  glycine  and  tyrosine  indicates  that  the  influence 
of  amino-acids  on  the  toxin  is  due,  not  to  any  chemical 
reaction  with  it,  but  to  a  protective  action  within  the 
organism.  P.  W.  Clutterbuck. 

Decomposition  of  toxins  by  soil  organisms. 
W.  A.  Gardner  (Alabama  Agric.  Exp.  Sta.  Bull., 
1926,  No.  225,  1 — 38). — Vanillin,  coumarin,  pyridine, 
resorcinol,  cinnamic  acid,  quinone,  quinol,  caffeine, 
piperidine,  and  benzidine  are  decomposed  by  soil 
organisms.  The  distribution  of  the  organisms  con¬ 
cerned  is  indicated.  Chemical  Abstracts. 

Stain  solubilities.  I.  Data  in  the  literature. 
W.  C.  Holmes  (Stain  Tech.,  1927,  2,  44 — 49). — The 
solubilities  of  26  commonly  used  stains  are  given. 

H.  W.  Dudley. 

Acid-fuchsin  as  a  stain — a  refinement  in  manu¬ 
facture.  J.  T.  Scanlan,  E.  W.  French,  and  W.  C. 
Holmes  (Stain  Tech.,  1927,  2,  50—55). — Eosaniline 
sulphonated  between  80°  and  85°  gives  the  best 
results  in  staining  by  Van  Gieson’s  method.  The  best 
mixture  of  acid-fuchsin  and  picric  acid  is  1  part  of 
1%  aqueous  solution  of  the  former  to  20  parts  of  a 
saturated  aqueous  solution  of  the  latter.  Details  for 
the  preparation  and  use  of  acid-fuchsin  are  given. 

H.  W.  Dudley. 

Fate  of  sugar  in  the  animal  body.  IV.  Toler¬ 
ance  of  normal  and  insulin-treated  rats  for 
dextrose  and  lsevulose.  C.  F.  Cori  and  G.  T. 
Cori.  V.  Seasonal  ketonuria  in  fasting  rats. 
G.  T.  Cori  and  C.  F.  Cori  (J.  Biol.  Chem.,  1927,  72, 
597—614,  615 — 625). — IV.  Dextrose  can  be  injected 
into  normal  rats  at  a  maximum  rate  of  2-5  g.  per 
kg.  per  hr.  without  causing  glycosuria ;  this  maximum 
limit  is  not  affected  by  a  previous  period  of  fasting 
during  the  winter,  but  is  much  lowered  by  similar 
treatment  in  the  summer.  The  tolerance  of  mice  for 
dextrose  is  about  the  same  as  that  of  rats  when  the 
sugar  is  injected  intravenously ;  but  whilst  in  the  rat 
the  maximum  rate  of  absorption  of  dextrose  from  the 
intestine  is  below  the  maximum  rate  of  utilisation, 
the  reverse  is  the  case  in  the  mouse.  The  maximum 
tolerance  of  rats  for  Icevulose  is  0-35  g.  per  kg.  per  hr. 
w'hen  injected  into  the  femoral  vein,  and  0-7  g.  when 
injected  into  a  mesenteric  vein,  under  fasting  con¬ 
ditions  ;  under  normal  conditions,  the  rate  is  0-65  g. 
Dextrose  and  lsevulose  are  utilised  at  equal  rates  when 
injected  in  excess  of  the  maximum  tolerance.  In¬ 
jection  of  insulin  raises  the  maximum  tolerance  of 
rats  for  dextrose  by  20%  and  that  of  rabbits  by  40%, 
but  has  no  effect  on  the  tolerance  for  lsevulose. 

V.  The  acetone  excretion  of  fasting  rats  is  3  times 
as  great  in  the  summer,  when  the  tolerance  for  dextrose 
is  low  (see  above),  as  in  the  winter.  This  is  not  a 
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temperature  effect.  The  lowered  tolerance  for  dex¬ 
trose  is  due  to  failure  in  oxidation  and  not  in  glycogen 
storage ;  it  can  be  raised  by  administration  of  insulin, 
and  appears,  therefore,  to  be  associated  with  de¬ 
creased  functional  activity  of  the  pancreas. 

C.  R.  Harinqton. 

Effect  of  injected  dextrose  on  tolerance.  E.  M. 
Jordan  (Amer.  J.  Physiol.,  1927,  80,  441 — 449). — 
Injection  of  dextrose  into  dogs  at  a  rate  exceeding 
the  tolerance  level  tended  to  raise  the  tolerance  of  the 
animal.  From  the  effects  of  insulin  on  animals  sub¬ 
jected  to  continuous  injection  of  dextrose  at  different 
rates,  it  is  concluded  that  dextrose  stimulates  the 
secretion  of  insulin.  R.  K.  Cannan. 

Action  of  insulin.  II.  A.  Baltzer,  E.  Grate, 
and  F.  Partsch  (Arch.  exp.  Path.  Pharm.,  1927, 
120,  359 — 370). — Applying  Warburg’s  method  to  thin 
sections  of  the  liver,  the  authors  conclude  that  the 
action  of  insulin  with  regard  to  glycolysis,  glycogeno- 
lysis,  and  respiration  is  the  same  whether  experi¬ 
mental  material  is  taken  from  a  normal,  depancrea- 
tised,  or  phloridzinised  animal,  provided  that  the 
organ  is  already  poor  in  glycogen.  W.  Robson. 

Action  of  insulin.  II.  Antagonism  between 
insulin  and  adrenaline.  B.  von  Issekutz  (Bio- 
chem.  Z.,  1927,  183,  283— 297).— A  method  is 
described  for  following  the  formation  of  sugar,  acids, 
and  carbon  dioxide  during  perfusion  of  the  surviving 
rabbit’s  liver.  Liver  rich  in  glycogen  forms  a  con¬ 
siderable  amount  of  sugar  and  acid,  the  falling 
as  low'  as  5  unless  sodium  hydroxide  is  added  to  the 
perfusion  liquid.  Adrenaline  accelerates  both  sugar 
and  acid  formation,  the  former  action  becoming 
important  only  when  the  pa  is  below  7-5.  Insulin 
does  not,  however,  cause  either  glycogen  synthesis  or 
inhibition  of  sugar  formation,  but  it  decreases  the 
formation  of  acid,  probably  accelerating  its  oxidation. 
Adrenaline  cannot  accelerate  the  formation  of  either 
sugar  or  acid  in  presence  of  insulin. 

P.  W.  Clutterbuck. 

Action  of  insulin  on  the  gastric  secretion  of 

diabetics.  L.  Cannav6  (Arch.  Farm,  sperim.  Sci. 
aff.,  1926,  42,  134 — 138). — Insulin  exerts  no  action 
on  the  acidity  of  the  gastric  secretion  of  diabetics. 

T.  H.  Pope. 

Blood-calcium  as  affected  by  insulin.  J.  C. 
Brougher  (Amer.  J.  Physiol.,  1927,  80,  411 — 415). — 
In  normal  or  parathyroidectomised  dogs  the  blood- 
calcium  was  increased  for  about  2  hrs.  after  injection 
of  insulin.  R.  K.  Cannan. 

Effects  of  lowered  body-temperature  and  of 
insulin  on  the  respiratory  quotients  of  dogs. 

W.  H.  Finney,  S.  Dworkin,  and  G.  J.  Cassidy 

(Amer.  J.  Physiol.,  1927,  80,  301— 310).— Amytal 
anaesthesia  greatly  reduces  the  metabolic  rate  and 
causes  a  temporary  fall  in  the  respiratory  quotient 
of  dogs.  Lowering  the  body  temperature  of  an 

animal  in  V'hieh  shivering  has  been  suppressed  reduces 
the  quotient  to  values  as  low'  as  0-32.  Although 
insulin  w'ill  abolish  shivering  and  so  reduce  the 
quotient,  yet,  when  it  is  administered  to  dogs  in 
which  shivering  has  been  prevented  by  other  means, 
there  follows  a  definite  rise  in  the  respiratory  quotient. 

R.  K.  Cannan. 


Influence  of  insulin  on  liver-  and  muscle- 
glycogen  in  the  rat  under  varying  nutritional 
conditions.  A.  D.  Barbour,  I.  L.  Chailoee, 
J.  J.  R.  MacLeod,  and  M.  D.  Orr  (Amer.  J,  Physiol., 
1927,  80, 243 — 272). — Standard  white  rats  are  suitable 
animals  for  such  studies  owing  to  the  small  variation 
in  the  concentrations  of  glycogen  in  liver  and  tissues 
when  the  animals  are  kept  on  a  standard  regime. 
When  sub-convulsive  doses  of  insulin  were  adminis¬ 
tered  to  rats  which  had  been  starved  for  48  hrs.,  there 
was  an  immediate  reduction  in  the  glycogen  of  both 
liver  and  muscles.  The  muscle-glycogen  remained 
depressed  as  long  as  the  blood-sugar,  but  in  the  case 
of  the  liver  an  increase  to,  or  above,  the  normal 
concentration  occurred  before  recovery  from  hypo- 
glyccemia.  During  active  absorption  of  carbohydrate, 
large  doses  of  insulin  notably  retarded  the  rate  of 
deposition  of  glycogen  in  the  liver,  but  stimulated 
that  in  the  muscles.  Smaller  doses — sufficient  to  pre¬ 
vent  alimentary  hyperglycaemia — still  retarded  the 
accumulation  in  the  liver  and  prevented  any  important 
increase  in  the  muscles.  The  fate  of  the  sugar 
disappearing  from  the  blood  of  normal  animals  under 
the  influence  of  insulin  is  considered. 

R.  K.  Cannan. 

Decrease  in  sugar  metabolism  and  destruction 
of  insulin  by  ultra-violet  irradiation.  W.  E. 
Burge  and  G.  C.  Wickwire  (J.  Biol.  Chem.,  1927, 72, 
827 — 831). — The  normal  rate  of  utilisation  of  dextrose, 
laevulose,  and  galactose  by  Paramoecium  caudatnm  is 
depressed  by  irradiation  with  ultra-violet  light.  This 
effect  is  abolished  by  addition  of  insulin  to  the 
medium,  and  is  thought  to  be  due  to  the  destruction 
of  insulin  in  the  living  cells  by  the  irradiation.  Such 
a  destruction  has  been  shown  to  occur  in  vitro. 

C.  R.  Harington. 

Dissolution  of  insulin  into  two  new  active 
substances.  C.  Funk  (Science,  1927,  65,  39 — 40). 
— On  fractionation,  insulin  yields  insuIin-A  and  -B ; 
the  former,  v'hieh  is  present  in  the  greater  proportion, 
decreases  the  blood-sugar  of  normal  rabbits,  decreases 
the  blood-sugar  of  rabbits  having  a  high  initial  blood- 
sugar  value,  but  increases  that  of  rabbits  with  low 
initial  blood-sugar  values,  or  has  no  effect.  Insulin-B 
causes  lasting  increases  in  blood-sugar  and  dilution  of 
the  blood  with  large  retention  of  w'ater. 

A.  A.  Eldridge. 

Importance  of  minute  chemical  constituents 
of  biological  products.  Nickel,  cobalt,  and 
insulin.  G.  Bertrand  (Science,  1926,  64,  629 — - 
630). — An  address  delivered  before  the  American 
Chemical  Society  on  September  9,  1926. 

Thyroid  apparatus.  Role  of  thyroid  and.  para¬ 
thyroid  glands  in  chemical  differentiation  of 
bone  during  growth.  XLIV.  Ash,  organic  mat¬ 
ter,  and  water.  XLV.  Calcium,  magnesium, 
and  phosphorus.  F.  S.  Hammett  (J,  Biol.  Chem., 
1927,  72,  505—525,  527— 544).— XLIV.  The  bones 
of  rats  which  have  been  subjected  to  thyroidectomy 
at  an  early  stage  of  growth  show  a  higher  content  of 
wrater  and  organic  matter  and  a  lower  content  of  ash 
than  those  of  normal  rats  of  the  same  age ;  the  relation¬ 
ships  are  reversed,  however,  if  the  comparison  be 
made  with  normal  rats  of  the  same  size,  and  the 
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changes  are  therefore  to  be  ascribed  to  a  general 
retardation  of  growth  rather  than  to  a  lessened  degree 
of  ossification.  Parathyroidectomy  at  all  stages  of 
growth  in  the  female  reduces  the  degree  of  ossification 
and  has  the  same  effect  in  the  male  before  puberty ; 
in  the  male  after  puberty,  the  effect  is  reversed. 

XLY.  Parathyroidectomy  in  young  rats  causes  a 
decrease  in  the  calcium  and  phosphorus  and  an 
increase  in  the  magnesium  of  the  bones,  as  compared 
with  those  of  normal  rats;  the  effect  on  the  mag¬ 
nesium  is  the  most  marked.  Similar,  but  less  definite 
changes  were  observed  when  the  thyroid  was  removed 
simultaneously  with  the  parathyroids. 

C.  R.  Harington. 

Fat-soluble  vitamins.  XXVII.  Determin¬ 
ation  of  vitamm-A.  H.  Steenbock  and  K.  H. 
Coward  (J.  Biol.  Chem.,  1927,  72,  765 — -779). — In 
the  determination  of  vitamin- A,  vitamm-D  is  best 
supplied  by  irradiation  of  the  basal  diet  or  by  addition 
of  irradiated  cholesterol,  and  occurrence  of  ophthalmia 
forms  a  better  criterion  of  depletion  of  the  animal’s 
store  of  vitamin- A  than  cessation  of  growth.  Yellow 
maize  is  comparatively  rich  in  vitamin- J.,  -which  is 
contained  chiefly  in  the  endosperm;  whole  wheat, 
white  maize,  and  oats  are  poor  in  vitamin-4. 

C.  R.  Harington. 

Influence  of  light  and  heat  on  formation  of 
vitamin-4  in  plant  tissues.  K.  H.  Coward  (J. 
Biol.  Chem.,  1927,  72,  781 — 799).— The  process  of 
germination  of  grains  is  not  accompanied  by  formation 
of  vitamin-4,  but  the  latter  is  present,  in  small 
amount,  in  seedlings  grown  in  the  dark  to  a  height 
of  10 — 12  cm.,  the  amount  being  lower  the  higher 
the  temperature  during  growth.  Exposure  of  the 
seedlings  to  the  light  of  a  mercury-vapour  lamp 
markedly  increases  their  vitamin-4  content,  the  effect 
being  due  to  the  visible  rays ;  no  deleterious  effect  on 
the  vitamin  was  observed  as  the  result  of  prolonged 
irradiation.  C.  R.  Harington. 

Action  of  light  on  cod-liver  oil.  P.  R.  Peacock 
(Lancet,  1926,  ii,  328 — 330). — When  cod-liver  oil  is 
exposed  to  white  light,  its  fluorescence  gradually 
disappears  (“  delumination  ”) ;  before  delumination 
is  complete,  the  arsenic  chloride  test  for  vitamin-4 
fails.  Delummated  oil,  when  kept  in  the  dark, 
slowly  regains  its  fluorescence,  but  the  vitamin-4  is 
permanently  destroyed.  There  is  a  change  in  the 
absorption  spectrum  corresponding  with  the  change 
in  fluorescence.  A.  A.  Eldridge. 

Vitamins- A,  -B,  and  -C  in  green  plant-tissues 
other  than  leaves.  E.  J.  Quinn,  M.  P.  Burtis, 
and  E.  W.  Milner  (J.  Biol.  Chem,,  1927,  72,  557— 
o83). — Green  French  beans  and  green  peppers  contain 
about  the  same  amount  of  vitamins-4  and  -B  as 
lettuce,  but  less  than  spinach.  The  vitamin-C 
content  of  green  peppers  is  4  times  as  high  as  that  of 
trench  beans,  and  is  as  great  as  that  of  any  other 
plant-tissue  hitherto  examined.  C.  R.  Harington. 

,  Vitamin-content  of  wheat-  and  rye-germ.  A. 
ccheunert  (Biochem.  Z.,  1927,  183,  113—121).— 
neat-  and  rye-germ  contain  moderate  amounts  of 
'i  arums- A  and  -B,  the  quantity  of  both  being  slightly 
greater  m  rye ;  vitamin-C  is  absent  in  both  cases. 

C.  R.  Harington. 


Fat-soluble  vitamin  content  of  egg-yolk  in 
relation  to  diet.  R.  M.  Bethke,  D.  C.  Kennard, 
and  H.  L.  Sassaman  (J.  Biol.  Chem.,  1927,  72, 
695 — -706). — The  fat-soluble  vitamin  content  of  egg- 
yolk  varies  with  the  vitamin  content  of  the  hens’ 
diet;  administration  of  2%  of  cod-liver  oil  caused  a 
500%  increase  in  the  concentration  of  vitamins-4  and 
-D  in  the  egg-yolk.  C.  R.  Harington. 

Influence  of  the  pa  of  the  nutrient  medium  on 
the  amount  of  vitamin-B  formed  by  Bacillus 
vulgatus.  A.  Scheunert  and  M.  Schieblich 
(Annalen,  1927,  453,  249 — 258). — In  continuation  of 
previous  work  (Biochem.  Z.,  1923,  139,  57)  Bacillus 
vulgatus  has  been  grown  in  a  modification  of  Maassen’s 
solution  containing  carbamide,  sucrose,  citrates,  and 
inorganic  salts,  precautions  being  taken  against  initial 
introduction  of  vitamin-B.  Preliminary  sterilisation 
renders  the  solution  alkaline.  If  the  of  the 
solution  when  inoculated  is  7-0,  a  thick,  greyish-red 
bacterial  skin  is  rapidly  formed,  but  above  pH  7-6 
the  growth  is  greenish-white  in  colour.  Measurement 
of  the  rate  of  growth  of  albino  rats  on  a  vitamin-B- 
free  basal  diet  to  which  the  air-dried  bacterial  mass  is 
added  indicates  that  vitamin-B  is  present  in  cultures 
of  the  first  type,  but  only  slightly,  or  not  at  all  in 
those  of  the  second.  B.  vulgatus  is  therefore  capable 
of  synthesising  vitamin-B,  but  only  at  hydrogen-ion 
concentrations  around  pa  7T.  All  cultures  were  free 
from  vitamin-4.  H.  E.  F.  Notton. 

Formation  of  vitamin-B  by  B.  vulgatus  Migula 
in  vitamin-free  media.  A.  Scheunert  and  M. 
Schieblich  (Biochem.  Z.,  1927,  184,  58 — 66). — 
Dried  B.  vnilgalus  (0-2 — 0-4  g.)  which  had  been  grown 
on  a  medium  free  from  vitamin  and  containing  only 
mineral  salts,  synthetic  malic  acid,  and  a  maize 
starch  shown  in  animal  experiments  to  be  free  from 
vitamin,  was  sufficient  to  maintain  growth  of  rats 
over  an  experimental  period  of  62  days.  The  bacillus,, 
therefore,  must  be  able  to  synthesise  vitamin-B. 

P.  W.  Clutterbuck. 

Antirachitic  substances.  VI.  Distribution 
and  possible  origin  of  vitamin-B.  C.  E.  Bills 
(J.  Biol.  Chem.,  1927,  72,  751 — 758). — The  wide¬ 
spread  occurrence  of  vitamin-D  in  the  liver  oils  of 
fish,  together  with  its  increase  with  the  age  of  the 
fish  and  its  excess  over  the  vitamin  content  of  the  diet, 
suggest  that  the  vitamin  may  be  synthesised  by  the 
fish.  The  vitamin-D  content  of  catfish  oil  was  not 
affected  either  by  exposure  of  the  fish  to  irradiation  or 
by  exclusion  of  light.  C.  R.  Harington. 

Condition  of  chlorophyll  in  the  living  plant. 
Role  of  iron  in  carbon  dioxide  assimilation  by 
green  plants.  K.  Hoack  (Biochem.  Z.,  1927,  183, 
135 — 152,  153—175). — Chlorophyll  is  adsorbed  from 
aqueous  solution  by  colloidal  aluminium  hydroxide, 
hut  the  adsorbate  fails  to  show  the  red  fluorescence 
characteristic  of  the  chloroplasts  of  plants;  the  red 
fluorescence  is,  however,  observed  in  preparations 
obtained  by  adsorbing  chlorophyll  from  solution  in 
light  petroleum  by  means  of  dry  colloidal  aluminium 
hydroxide  or  dry  lipin-free  globin.  By  fractional 
centrifugation  of  a  mixture  of  green  leaves  ground  up 
with  water  and  calcium  carbonate,  the  disintegrated 
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chloroplasts  were  obtained  as  a  green  mass,  which,  on 
treatment  with  water,  gave  a  colloidal  solution 
exhibiting  red  fluorescence.  Addition  of  ammonium 
sulphate  or  salts  of  heavy  metals  produced  a  pre¬ 
cipitate  which  retained  the  fluorescence ;  the  latter 
was,  however,  lost  on  short  heating,  either  of  the 
original  solution  or  of  the  precipitate,  at  100°.  On 
the  other  hand,  more  prolonged  heating  of  the  solution 
caused  a  restoration  of  the  fluorescence.  It  therefore 
appears  that  the  red  fluorescence  is  dependent  on  the 
existence  of  chlorophyll  in  the  molecular  disperso 
condition,  either  adsorbed  on  protein,  as  in  the  above 
solution  before  heating,  or  dissolved  in  lipins  as  in 
the  same  solution  after  prolonged  heating;  in  the  living 
plant,  it  is  probably  adsorbed  on  the  proteins  of  the 
chloroplasts. 

The  photo-oxidation  of  benzidine  by  eosin,  pre¬ 
viously  shown  to  be  accelerated  by  manganous  salts, 
is  also  accelerated  by  ferrous  salts,  but  in  much 
smaller  concentration ;  concentrations  of  ferrous 
salts  equal  to  the  optimum  concentrations  of  man¬ 
ganous  salts  cause  complete  inhibition  of  the  reaction. 
Copper  salts  are  active  in  still  lower  concentrations. 
A  similar  accelerating  effect  of  iron  salts  is  observed 
in  the  photo-oxidation  of  benzidine  by  chlorophyll. 
The  accelerating  effect  of  the  iron  in  these  reactions 
is  abolished  by  the  presence  of  hydrogen  sulphite  or 
cyanide.  By  analogy,  therefore,  it  is  thought  that 
the  function  of  the  fluorescent  chlorophyll  in  the 
chloroplasts  of  plants  may  be  the  activation  of  iron, 
which  presumably  plays  a  part  in  the  process  of 
carbon  dioxide  assimilation.  C.  R.  Harington. 

Composition  of  honey-dew.  E.  Schoofs  (Bull. 
Soc.  chim.  Belg.,  1927,  36,  119 — 123). — A  sample  of 
honey-dew  contained  56%  of  dextrin  and  gummy 
materials,  14%  of  reducing  sugar  (the  osazone, 
m.  p.  204-5°,  confirms  that  this  is  mainly  dextrose), 
2-6%  of  sucrose,  2-98%  of  proteins,  2-92%  of  inorganic 
matter  (largely  phosphates),  3-19%  of  vegetable 
debris,  and  2-2%  of  substance  soluble  in  concentrated 
alcohol.  A  preliminary  extraction  -with  light  petrol¬ 
eum  gave  0-097%  of  a  fatty  substance,  m.  p.  61°. 

C.  Hollins. 

Absorption  of  ions  by  citrus  and  walnut  seed¬ 
lings.  A.  R.  C.  Haas  and  H.  S.  Reed  (Hilgardia, 
1926,  2,  67 — 106). — The  seedlings  remove  more 
cation  than  anion  from  solutions  of  single  calcium 
salts ;  calcium  salts  are  readily  absorbed  in  absence 
or  deficiency  of  sodium  and  potassium.  Acid  culture 
solutions  do  not  always  tend  to  become  neutral,  or 
neutral  solutions  to  become  acid. 

Chemical  Abstracts. 

'Mode  of  formation  of  sucrose  in  the  beet. 
H.  Colin  (Compt.  rend.,  1927,  184,  835 — 837). — In 
view  of  the  presence  of  only  traces  of  pentoses  in 
the  mixture  of  reducing  sugars  present  in  the  leaves 
and  stem  of  the  beet  (cf.  Colin  and  Franquet,  this 
voL,  599),  the  dextrorotatory  power  of  the  mixture 
is  attributed  to  excess  of  dextrose.  Condensation  of 
the  reducing  sugars  to  sucrose  is  connected  with  the 
life  processes  of  the  plant,  and  does  not  take  place  in 
the  boiled  pulp.  The  vascular  rings  of  the  stem  are 
richer  in  sucrose  than  the  parenchyma  and  contain 
only  traces  of  reducing  sugar.  R.  Bbightman. 


Acids  formed  by  species  of  Rhizopus.  T. 
Taicahashi  and  T.  Asai  (Proe.  Imp.  Acad.  Tokyo, 
1927,  3,  86 — 89). — Confirmation  is  obtained  of  the 
view  that  gluconic  acid  is  an  intermediate  product  in 
the  degradation  of  dextrose  by  Rhizopua.  The 
cultivation  of  either  of  two  species  at  25 — 30°  for 
45 — 75  days  in  solutions  containing  calcium  gluconate, 
together  with  a  little  free  gluconic  acid  and  ammonium 
sulphate  or  peptone,  produces  formic,  acetic,  fumaric, 
and  succinic  acids,  ethyl  alcohol,  and  acetaldehyde. 
A  similar  culture  oxidises  calcium  acetate  to  succinic 
acid  in  60  days.  J.  M.  Gulland, 

Fission  of  a-aminopbenylacetic  acid  by  Oidium 
lactis.  M.  Chikano  and  T.  Kitano  (Z,  physiol. 
Chem.,  1927,  164,  217 — 225). — By  the  action  of 
Oidium  lactis  on  dl-a-aminophenylacetic  acid,  the 
d-acid  is  converted  into  a  mixture  of  J-mandelic  acid 
and  phenylglyoxylic  acid,  and  eventually  into  benzoic 
acid.  Phenylglyoxylic  acid  and  f-mandelic  acid  are 
interconvertible  by  the  same  means.  Phenylglyoxal 
in  similar  manner  yields  benzoic  acid  and  an  un¬ 
identified  substance,  m.  p.  62°.  Benzoic  acid  is  not 
attacked  by  the  fungus.  C.  Hollins. 

Relation  of  soil  to  plant  cell  sap.  M,  31. 
McCool  (Michigan  Agric.  Exp.  Sta.,  Quarterly  Bull., 
1926,  9,  60 — 64). — The  cell  sap  of  plants  grown  on 
fertilised  soil  shows  greater  f .  p.  lowering  than  the  sap 
of  plants  from  check  plots.  The  phosphorus  content 
of  cell  sap  appears  to  be  affected  by  soil  typo  as  well 
as  by  fertilisation.  It  further  appears  that  the 
inorganic  phosphorus  content  of  cell  sap  varies  with 
the  time  of  day,  the  amount  being  greater  in  the 
morning  than  later  in  the  day. 

Chemical  Absteacts. 

Factors  controlling  the  rate  of  nitrification 
of  organic  materials.  A.  L.  Whiting  (J.  Amer. 
Soc.  Agron.,  1926,  18,  854 — 876). — In  general  nitro¬ 
genous  materials  containing  much  total  or  water- 
soluble  nitrogen  are  easily  nitrified.  Green  or  young 
plants  nitrjfy  more  rapidly  than  dry  or  old  ones.  The 
relation  of  carbon  to  the  production  of  nitrates  in  the 
early  stages  of  nitrification  is  in  question. 

Chemical  Abstracts. 

Deficiencies  of  nitrogen  metabolism  in  plants. 
R.  C.  Burrell  (Bot.  Gaz,,  1926,  82,  320—328).— 
Plants  deficient  in  magnesium  are  not  characteristic 
in  appearance  or  chemical  composition.  Deficiency 
of  potassium  causes  marked  physical  differences  and 
an  accumulation  of  starch  in  the  leaves.  Deficiency 
of  calcium  produces  small,  yellow  plants  and  com¬ 
paratively  small  root  development ;  nitrate  accumu¬ 
lates  in  the  leaves.  Chemical  Abstracts. 

Physiological  acidity  of  ammonium  nitrate. 
D.  Prianischnikov  (Biochem.  Z.,  1927,  182,  204- 
214). — Plants  normally  take  up  ammonia  more 
rapidly  than  nitric  acid  from  a  solution  of  ammonium 
nitrate,  and  the  nutrient  solution  therefore  becomes 
increasingly  acidic  the  larger  the  root  mass  of  the 
plant.  Exceptions  occur  when  the  synthetic  power  of 
the  plant,  e.g.,  the  formation  of  asparagine  and 
glutamic  acid  from  ammonia,  is  impaired,  as  when 
the  carbohydrate  supply  is  exhausted,  or  if  it  13 
diminished  and  at  the  same  time  nitrogen  is  present 
in  excessive  quantity.  Similar  conditions  arise  if 
acids  or  anaesthetics  are  present.  J.  Pryde. 
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Importance  of  carbon  dioxide  for  the  plant 
cell.  Experiments  with  Aspergillus  niger.  A. 
Rifpel  and  H.  Bortels  (Biochem.  Z.,  1927,  184, 
237 — 244). — Aspergillus  niger  develops  poorly  in  an 
atmosphere  deprived  of  carbon  dioxide,  and  it  is 
concluded  that  carbon  dioxide  is  itself  necessary  to 
the  plant  cell.  P.  W.  Clutterbuck. 

Relation  of  the  protein  content  of  maize  to 
its  specific  gravity.  F.  T.  Shutt  (Dep.  Agric. 
Canada  Rep.  Dom.  Chem.,  [1925],  1926,  34). — The 
highest  individual  specific  gravity  of  the  samples 
was  associated  with  the  highest  percentage  of  protein. 

Chemical  Abstracts. 

Physiological  studies  of  the  grape.  I.  An¬ 
atomy  and  distribution  of  primary  chemical 
constituents.  II.  Enzymes.  III.  Respir¬ 
ation.  IV.  Transpiration.  V.  Factors  affect¬ 
ing  the  keeping  quality.  VI.  Bursting  of  ber¬ 
ries.  VII.  Diurnal  variations  in  humidity, 
temperature,  and  root  pressure.  F.  J.  de 
Villteks  (Dep.  Agric.  Union  S.  Africa  Sei.  Bull., 
1926,45,  6—15;  15—28;  28-  49;  49—62;  62—74; 
74 — 79  ;  79 — 85). — I.  Reducing  sugars  are  more  or 
less  uniformly  distributed  throughout  the  fruit, 
except  near  the  primary  and  secondary  vascular 
strands.  Tannins  disappear  from  the  mesophyll 
during  maturation  and  become  confined  to  the  regions 
of  the  vascular  tissues  and  sub-epidermal  layers.  Tho 
pigment  of  the  berry  of  Vitis  vinifera  is  cenin;  pig¬ 
mentation  depends  on  cell  acidity,  the  action  of  an 
oxidising  enzyme,  and  on  light. 

II.  During  maturation,  catalase  activity  increases 
and  finally  diminishes  slightly;  oxydase  activity 
decreases.  The  catalase  of  grapes  is  very  sensitive 
to  changes  of  pn.  Enzyme  activity  is  maximal  at  40°. 

III.  An  accurate  method  for  measuring  the  rate 
of  respiration  of  fruit  is  described.  The  rate  of 
respiration  decreased  as  maturity  was  approached; 
removal  of  40%  of  the  water  did  not  affect  met¬ 
abolism,  The  thermal  coefficient  of  the  respiratory 
activity  of  grapes  corresponds  approximately  with  that 
for  a  ummolecular  reaction .  Chemical  Abstracts. 

Influence  of  early  and  late  planting  and  sprout¬ 
ing  on  the  yield  and  dry  matter  content  of 
potatoes.  F.  T.  Shutt  (Dep.  Agric.  Canada  Rep. 
Dom.  Chem.,  [1925],  1926,  42). 

Chemical  Abstracts. 

Correlation  between  specific  gravity,  total 
solids,  and  starch  content  of  potatoes.  F.  T. 

Snnra  (Dep.  Agric.  Canada  Rep.  Dom.  Chem., 
[1925],  1926,  65).  Chemical  Abstracts. 

Chemistry  of  tea  leaves.  II.  Isolation  of 
guanine  nucleotide  and  cystosine  nucleotide. 
H*  0.  Calvery  (J.  Biol.  Chem.,  1927,  72,  549—550; 
c  •  A.,  1926,  982). — The  mixed  nucleotides  from  tea 
eaves  were  purified  through  the  lead  salts  in  the 
usual  way  and  converted  into  the  ammonium  salts, 
eatment  of  the  solution  with  alcohol  yielded  an 
v--^c^orl  ^raT-  which  guanine  nucleotide  was 
vT  'i  by  the  mcthod  of  Buell  and  Perkins  (this 
liv  ’  an^  a  S0'U^C  adenine  fraction  from  which, 
7  means  of  the  brucine  salt,  cytosine  nucleotide 
"as  Prepared.  C  R  Hartvotov 


Coumarin  content  and  nutritive  value  of 
selected  types  of  sweet  clover.  F.  T.  Shutt 
(Dep.  Agric.  Canada  Rep,  Dom.  Chem.,  [1925],  1926, 
37—42). — The  coumarin  content  in  autumn  cuttings 
in  the  year  of  seeding  was  0-81 — 1-08%  (leaf)  and 
1*23 — 1*43%  (stalk) ;  for  the  first  and  second  cuttings 
in  the  second  year,  tho  values  were  :  0*25 — 1-06, 
0-57— 1-06%  (leaf),  and  0-28— 1-04,  0-35—1*24%, 
respectively.  The  percentages  of  protein,  fibre,  ash, 
etc.  are  also  recorded.  Chemical  Abstracts. 

Lignin.  I.  Metalignin,  a  new  type  of  alkali 
lignin.  C.  Dor6e  and  E.  C.  Barton- Wright  (Bio¬ 
chem.  J.,  1927, 21 , 290 — 300). — A  new  type  of  lignin — 
metaiignin — C^H^Og,  m.  p,  186°,  has  been  obtained 
from  spruce.  The  sawdust  was  previously  well 
extracted  with  benzene,  alcohol,  and  water  in  suc¬ 
cession.  It  was  then  digested  with  a  5%  solution  of 
sodium  hydroxide  for  36  hrs.  to  remove  hemicelluloses. 
The  purified  sawdust  was  finally  treated  in  an  auto¬ 
clave  with  a  4%  sodium  hydroxide  solution  at  8  atm. 
for  1  hr.  The  metaiignin  was  then  precipitated  with 
hydrochloric  acid.  The  monobenzoyl,  monoacetyl,  and 
methyl  derivatives,  and  the  dioxime  were  prepared. 
Metaiignin,  which  differs  in  its  solubility  in  organic 
solvents  from  lignins  previously  described,  contains 
one  hydroxyl,  two  methoxyl,  and  two  carbonyl 
groups,  and  apparently  two  double  linkings.  It 
agrees  in  composition  with  the  a-lignin  of  Klason  (A., 
1920,  i,  821).  The  above  method  of  extraction  of 
lignin  is  not  quantitative  (cf.  Mehta,  A.,  1926,  209). 

S.  S.  ZtLVA. 

Comparative  plant  chemistry.  XVI.  Latex¬ 
bearing  plants.  II.  J.  Zellner  [with  E.  Hut- 
pert,  R.  Klafholz,  K.  M.  Knie,  O.  Pollatschek, 
A.  Spitzer,  J.  Richling,  and  M.  Stein]  (Monatsh., 
1926,  47,  681— 707).— The  whole  of  the  air-dried 
plant,  Taraxacum  officinale,  Wigg.,  was  examined  (cf. 
Power  and  Browning,  J.C.S.,  1912,  101,  2411).  The 
light  petroleum  extract  (3*15%)  gave  the  following 
products  when  hydrolysed :  ceryl  alcohol,  a-  and 
(3-lactuceroI,  stearic,  palmitic,  oleic,  linoleic,  and 
phosphoric  acids,  also  glycerol  and  choline,  indicating 
the  presence  of  lecithin.  The  alcohol  extract  (9*49%) 
contained  phlobaphens,  tannin  (2*81%),  and  dextrose 
(3*33  %),  kcvulose  being  absent.  The  aqueous  extract 
(35*13%)  contained  polysaccharides  precipitable  by 
alcohol  (1-79%),  tartaric  acid,  sulphate,  phosphate, 
and  chloride.  Soluble  mineral  matter  (7-56%),  crude 
fibre  (16*13%),  total  nitrogen  (1*55%),  total  ash 
(14*7S%),  and  free  acid  (2*07%)  were  also  present. 
The  latex  contained  69*1%  of  water.  The  petroleum 
extract  of  the  dried  latex  contained  caoutchouc  and 
a  mixture  of  esters,  from  which,  after  hydrolysis,  pure 
a-lactucerol  (taraxasterin),  m.  p.  217°,  [a]  -J-97-40 
[acetate,  m.  p.  250° ;  propionate,  m.  p.  221°  (decomp.) ; 
benzoate,  m.  p.  257°(decomp.)],  and  impure  (3-lactu- 
cerol,  m.  p.  155°  (acetate,  m.  p.  210°),  were  isolated. 
The  alcohol  extract  contained  inactive  inositol, 
reducing  sugars,  and  a  bitter  principle. 

The  light  petroleum  extract  of  the  latex  of  Lactuca 
saliva,  L.,  was  apparently  free  from  caoutchouc,  but 
contained  esters  of  a-  and  (3-Iaetucerol  from  which 
the  latter  was  obtained  pure.  The  alcohol  extract 
contained  inositol. 

Caoutchouc,  a-  and  p-lactucerol,  ceryl  alcohol,  and 


598 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


traces  of  acetic  acid  and  solid  fatty  acids  wore 
obtained  in  a  similar  way  from  the  latex  of  Sonckus 
asper,  L.  (cf.  A.,  1926,  646),  whilst  the  alcohol  extract 
contained  inositol  and  mannitol. 

Tragopogon  praiensis,  L.,  is  relatively  rich  in  latex. 
The  light  petroleum  extract  of  this  contained  caout¬ 
chouc,  ceryl  alcohol  (?),  and  substances,  (a),  m.  p. 
193°,  ( b ),  m.  p.  2S0°,  and  (c),  m.  p.  118—120°,  which 
are  hydrolysed  to  amorphous  resin  acids  and  (a) 
a-lactucerol,  {b)  fi-lactucerol,  and  (c)  a  mixture  of  the 
two,  respectively.  The  alcohol  extract  contained 
inositol,  mannitol,  tannin-like  substances,  and  a 
compound,  m.  p.  120°. 

The  fresh  latex,  obtained  in  small  yield  from 
Gichorium  endivia,  contains  oxydases.  Caoutchouc, 
ceryl  alcohol,  a-  and  p-lactucerol,  probably  in  com¬ 
bination  with  higher  fatty  acids,  and  inositol  were 
also  present.  Extraction  with  cold  2%  sodium 
hydroxide  gave  a  protein-like  substance. 

The  latex  of  Cichorium  intybus  contains  64%  of 
water.  Light  petroleum  extracted  (a)  caoutchouc, 
(b)  a  mixture  of  esters  from  which  substances,  m.  p. 
118 — 120°,  m.  p.  175°,  and  m.  p.  194°,  were  separated. 
Hydrolysis  of  the  whole  mixture  gave  a-  and  pure 
p-lactucerol,  m.  p.  152°,  [a]  +4S-2°  or  49-5°  (acetate, 
m.  p.  2S2°),  with  acetic  and  stearic  acids.  Alcohol 
extracted  a  bitter  principle,  m.  p.  215°,  [a]  +-56-2°, 
apparently  identical  with  lactucin  (Kromayer,  Arch. 
Pharm.,  1861,  155,  6),  a  compound,  C^H^O^,  m.  p. 
104°,  a  compound,  m.  p.  205°,  [a]  +87-3  ,  potassium 
hydrogen  oxalate,  potassium  trihydrogen  oxalate, 
mannitol,  and  invert-sugar  containing  an  excess  of 
lcevulose. 

The  latex  of  Scorzonera  hispanica,  L.,  contained 
caoutchouc,  a-  and  p-Iactucerol  as  acetates,  inositol, 
and  lactucin.  The  presence  of  both  a-  and  p-lactu¬ 
cerol  in  all  the  specimens  hitherto  examined  is  note¬ 
worthy,  although  pure  samples  of  both  have  not 
yet  been  isolated  from  any  one  plant.  This  is  prob¬ 
ably  due  to  the  great  difficulty  of  separating  them  from 
one  another,  and  this  fact  also  accounts  for  the  differing 
physical  constants  recorded  by  previous  authors  for 
these  substances  and  their  acetates.  The  so-called 
lactucons  {Joe.  cit.)  are  now  shown  to  contain  esters  of 
resin  acids  and  the  higher  fatty  acids  as  well  as  acetates. 

H.  E.  F.  Notton. 

Chemical  constituents  of  native  (Austrian) 
herbs.  J.  Zellxer  [with  J.  Falkowsky,  H.  A. 
Spitzer,  and  E.  Taschner]  (Arch.  Pharm.,  1927, 
265,  27-41;  cf.  A.,  1925,  i,  763).— Galeopsis 
ochroleuca,  Lam.,  as  dried  for  the  market,  contains  : 
light  petroleum  extract,  3-62%;  ether  extract, 
3-12%;  alcohol  extract,  15-30%;  water-soluble 
matter,  25-26%,  of  which  mineral  matter  accounts 
for  1-13%;  polysaccharides,  3-12% ;  reducing  sugars, 
1-69%;  free  acids  (as  KOH),  2-45%;  protein, 
15-31%;  fibre,  20-16%;  ash,  5-19%.  Of  the  light 
petroleum  extract,  22-72%  is  not  hydrolysable,  and 
consists  of  a  paraffinic  hydrocarbon,  m.  p.  69°,  similar 
to  that  already  found  in  Tussilago.  There  are  also 
present  a  phytosterol,  m.  p.  135°,  oleic,  stearic,  and 
other  fatty  acids,  resins,  resin  acids,  and  phlobaphens. 
That  portion  of  the  alcohol  extract  which  is  soluble  in 
water  contains  a  bitter  glucoside  (fructoside),  yielding 
on  hydrolysis  a  compound  closely  resembling  mcn- 


yantliin  (loc.  cit.),  to  the  presence  of  -which  the 
medicinal  value  of  the  herb  may  be  due.  Pectins, 
tannins,  and  other  compounds  are  also  present. 
Impatiens  noli  tang  ere,  L.  (air-dry),  contains  :  light 
petroleum  extract,  4-67% ;  ether  extract,  2-03% ; 
alcohol  extract,  9-41%  ;  water-soluble  matter,  28-14%, 
of  which  mineral  matter  accounts  for  10-58%,  and 
polysaccharides,  1-20%;  reducing  sugars,  Jb30% ; 
free  acids  (as  KOH),  0-73% ;  total  nitrogen,  2-69%, 
equivalent  to  protein,  16-84% ;  fibre,  25-0%  ;  methyl- 
pentosans,  12-05% ;  ash,  12-02%.  There  are  present 
in  the  extracts  obtained  by  using  organic  solvents, 
carotene,  ceryl  alcohol,  a  sterol,  m.  p.  165 — 166°, 
possibly  stigmasterol,  fatty  acids  (palmitic  and 
stearic),  glycerol,  and  phosphoric  acid.  The  aqueous 
extract  contains  invertase.  Resin  acids,  phlobaphens, 
tannins,  dextrose,  and  laivulose,  choline,  and  poly¬ 
saccharides  (yielding  galactose  and  pentoses  on 
hydrolysis)  were  also  isolated.  A  commercial  sample 
of  dried  roots  of  Bryonia  dioica,  Jacq,,  gave  the 
following  results  (cf.  for  Bryonia  alba,  L.,  Girardet, 
A.,  1924,  i,  1269).  From  the  light  petroleum 
extract,  ceryl  alcohol,  phytosterol  (m.  p,  134 — 135°), 
another  sterol  (m.  p.  159°;  C,  84'83% ;  H,  12-79%), 
possibly  stigmasterol,  or  the  parent  compound 
of  bryonol  (cf.  Power  and  Moore,  J.C.S.,  1911, 
99,  937 ;  and  also  Silber,  Dissertation,  Erlangen, 
1894) ;  carotene,  fatty  acids  (saponification  value, 
2-05 ;  iodine  value,  61-7),  including  oleic,  palmitic,  and 
myristic  acids ;  glycerol  and  phosphoric  acid  were 
also  isolated.  The  ether  extract  contained,  besides  un¬ 
identified  compounds,  a  substance  (C10H10O)  of  m.  p. 
300 — 301°,  showing  the  reactions  of  phytosterol,  and 
resembling  urson  or  caryophyllin  (cf.  Trier,  “  Chemie 
der  Pflanzenstoffe,”  1924,  575).  This  compound 
apparently  undergoes  dehydration  when  treated  with 
acetic  anhydride,  being  converted  into  two  compounds, 
of  m.  p.  173°  and  231 — 232°  (C^Hi-CL),  respectively. 
However,  no  sure  indication  that  a  hydroxyl  group  is 
present  was  obtained.  The  compound,  provisionally 
termed  tt-bryon,  is  apparently  simultaneously  oxidised 
and  nitrated  when  treated  with  nitric  acid,  for  the 
product  is  a  strong  acid,  m.  p.  121 — 122°,  containing 
nitrogen.  A  trichloroethylene  extract  of  the  root 
yields  another  compound  (m.  p.  292 — 293°),  which 
also  is  a  sterol  and  resembles,  but  is  not  identical  with, 
the  above  a-bryon.  This  is  termed  $-bryon,  and  has 
the  composition  (C10H16O)„,  where  n  is  possibly  4. 
The  (di )acetyl  derivative  has  m.  p.  227 — 228°,  and 
the  (mono)methyl,  m.  p.  162 — 163°.  When  [i-bryon 
is  treated  with  nitric  acid,  an  amorphous  acid  of 
m.  p.  about  166°  is  produced.  The  powdered  root, 
after  this  extraction  with  trichloroethylene,  now 
yields  to  80%  alcohol  two  more  compounds,  together 
with  other  substances.  The  first  of  these  is  a  bitter 
compound,  m.  p.  128°,  soluble  in  water,  apparently 
bryogenin  (Silber,  loc.  cit.) ;  the  second  (m.  p.  81 — 83  ) 
is  amorphous,  insoluble  in  water,  and  has  the  proper¬ 
ties  of  an  alkaloid.  It  is  hydrolysed  by  alcoholic 
potassium  hydroxide  to  tiglic  acid  and  a  base  resemb¬ 
ling  ccvadin  or  sabadilhn.  The  name  bryoniein, 
already  used  by  Konninque  and  Maquart  (Ber„ 
1871,  4,  921),  has  been  given  to  this  compound. 
Tannins  and  invert-sugar  are  also  obtained  from 
extracts  of  Bryonia.  W.  A,  Silvester. 
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Japanese  plants.  VIII.  Occurrence  of  free 
pentose  in  bamboo  shoots.  S.  Komatsu  and  Y. 
Sasaoka  (Bull.  Chem.  Soc.  Japan,  1927,  2,  57 — 60). — 
From  10  litres  of  juice,  freshly  expressed  from  shoots 
of  Phyllostachys  quilioli,  crystalline  dextrose  (43  g.) 
and  Z-xylose  (5-4  g.)  were  isolated,  this  being  the  first 
direct  extraction  of  crystalline  pentose  from  vegetable 
tissue.  The  juice  also  contained  glycuronic  acid  and 
pectins.  B.  W,  Anderson. 

Alleged  free  pentoses  of  leaves.  H.  Colin 
and  R.  Franquet  (Bull.  Soc.  Chun,  biol.,  1927,  9, 
114 — 116). — The  observations  of  Davis  and  Sawyer 
(B.,  1916,  374)  that  the  leaves  of  the  potato  and 
beet  contain  free  pentoses  to  the  extent  of  more 
than  5%,  and  even  up  to  25%,  of  the  total  sugars 
is  not  confirmed.  The  tests  used  for  the  detection 
of  free  pentose  are  the  reaction  with  (3-naphthol  and 
the  furfuraldehyde  test.  The  results  indicate  that  if 
pentoses  are  present  in  the  leaf  in  the  free  state,  the 
amount  is  very  small.  A.  Wormall. 


Distribution  of  glucosides  in  western  Canadian 
plants.  D.  R.  McCullagh  (Trans.  Roy.  Soc. 
Canada,  1926,  III,  20,  [v],  331 — 338). — A  number 
of  native  plants  of  western  Canada  have  been  studied 
by  means  of  Bourquelot’s  enzymic  methods.  Ex¬ 
tracts  of  the  fresh  plant-tissue  have  been  subjected  to 
the  action  of  invertase  and  then  emulsin,  and  in  each 
process  the  ratio  between  the  increase  in  reducing 
power  and  the  change  in  optical  activity  has  been 
measured.  The  ratios  or  indices  obtained  give 
definite  indications  of  the  presence  of  certain  gluc¬ 
osides.  Sucrose  is  present  in  nearly  all  the  13  plant 
species  examined.  S-Glucosides,  hydrolysahle  by 
emulsin,  are  present  in  11  of  the  species,  and  of  this 
number  8  contain  glucosides  which  have  possibly  not 
yet  been  isolated.  The  results  from  two  plants 
suggest  either  the  presence  of  tri-  or  tetra-saccharides 
or  of  glucosides  of  lcevorotatory  sugars. 

A.  Wormall. 

New  glucoside  in  the  root  of  Peucedanum  de- 
cursivum, Maxim.  I.  J.Arima(J. Chem. Soc. Japan, 
1927,  48,  88 — 93). — By  extracting  the  root  (500  g.) 
of  Nodako  ( P .  decursivum.,  Maxim)  with  2  litres  of 
cold  1%  sulphuric  acid  for  1 — 2  days,  a  new  glucoside, 
nodakenin,  C,0H2.O„  (+  H20),  m.  p.  215°,  [a]:J°  +56-6°, 
was  isolated  in  0-4%  yield  from  95%  alcohol.  Hydro¬ 
lysis  decomposes  it  into  1  mol.  of  dextrose  and  1  mol. 
of  nodakenetin,  C14H1404,  m.  p.  185°,  [oc}]°  -22-4° 
{acetyl  derivative,  m.  p.  129 — 130°);  nodakenetin 
contains  a  hydroxyl  group,  a  stable  lactone  ring,  and 
a  double  linking.  K.  Kashima. 


Glucofrangulin.  Reply  to  Rridel  and  Charaux. 
r-  Casparis  and  R.  Maeder  (Bull.  Soc.  Chim, 
,  324 — 326;  ef.  Casparis,  J.  Suisse 

de  Pharm.,  1926,  49  ;  Bridol  and  Charaux,  Bull.  Soc. 
Lhmi-  biol.,  1926,  8,  655— 663).— Polemical. 

.  W.  O.  Kermack. 

a-Mannitol  from  Gardenia  turgida.  M.  0, 
ino®T„,  and  N.  Rao  (J.  Indian  Inst.  Sci., 

9A,  207). — See  A.,  1925,  i,  1295. 


Ire&ence  of  free  methyl  salicylate  in  some 
,  species  of  Polygala.  E.  T.  Wherry 

l  Washington  Acad.  Sci.,  1927,  17,  191—194).— 


Twenty-seven  species  and  sub-species  of  the  genus 
Polygala  native  to  the  eastern  United  States  have 
been  found,  with  a  single  exception,  to  contain  some 
substance,  probably  the  glucoside  gaultherin,  from 
which  methyl  salicylate  is  readily  set  free. 

E.  A.  Lunt. 

Mineral  constituents  of  the  cotton  plant. 
J.  S.  McHargue  (J.  Amer.  Soc.  Agron.,  1926,  18, 
1076). — Copper,  iron,  manganese,  zinc,  calcium, 
magnesium,  phosphorus,  potassium,  sodium,  sulphur, 
and  nitrogen  are  present  (total,  185  lb.  per  acre). 
Nitrogen,  calcium,  and  potassium  are  present  in  the 
(nearly  equal)  largest  quantities;  the  proportion  of 
sodium  is  greater  than  that  of  phosphorus  or  mag¬ 
nesium.  Copper  (0-4  lb.  per  acre),  manganese  (0-1  lb. 
per  acre),  and  zinc  (0-16  lb.  per  acre)  are  probably 
vitally  concerned  in  the  production  of  cotton. 

Chemical  Abstracts. 

Effect  of  phosphorus  on  composition  of  tomato 
plants.  J.  H.  MacGillivray  (J.  Agric.  Res.,  1927, 
34,  97 — 127). — The  effect  of  phosphorus  starvation 
on  tomato  plants  (grown  normally  from  seed  for  about 
8  weeks  and  then  transplanted  to  sand  and  supplied 
with  nutrient  solutions)  is  to  decrease  the  percentage 
of  phosphorus  in  all  parts  of  the  plant,  although,  as 
in  plants  with  an  ample  supply  of  phosphorus,  the 
regions  of  growth  contain  the  highest  percentage. 
There  is  a  re-utilisation  of  the  phosphorus  present, 
and,  regardless  of  treatment,  about  half  the  total 
amount  is  found  in  the  fruit.  The  size  and  number 
of  the  fruits  are  decreased  by  phosphorus  starvation, 
a  high  proportion  of  the  flowers  falling.  There  is  an 
increase  in  the  percentage  of  total  nitrogen,  confined 
mainly  to  water-soluble  nitrogen,  excluding  nitrates ; 
the  coagulable  nitrogen  shows  a  decrease.  The  plants 
grown  in  absence  of  phosphorus  showed  a  large 
increase  in  the  percentage  of  sugars  present;  they 
approximately  trebled  their  dry  weight  in  52 — 55 
days  of  growth.  C.  T.  Gbiingham. 

Phosphate  ion  as  a  promoter  catalyst  ol 
respiration.  C.  J.  Lyon  (J.  Gen.  Physiol.,  1927, 
10,  599 — 615). — The  effect  of  phosphates  on  the  rate 
of  production  of  carbon  dioxide  by  Elodea  canadensis 
appears  to  depend  on  the  potential  of  the  phosphate 
ion.  Quantitative  experiments  verify  an  equation 
deduced  theoretically  on  this  basis.  The  effect  of 
phosphates  on  other  enzyme  actions  such  as  the 
oxidation  of  pyrogallol  by  hydrogen  peroxide  in  pre¬ 
sence  of  per  oxydase  and  the  hydrolysis  of  a  number 
of  esters  by  lipase  preparations  is  shown  to  conform  to 
a  similar  equation.  W.  O.  Kermack. 

Arsenate  as  a  catalyst  of  oxidation.  C.  J. 
Lyon  (J.  Gen.  Physiol.,  1927,  10,  617—622).— 
Arsenate  exerts  a  catalytic  effect  on  the  oxidation 
of  pyrogallol  by  atmospheric  oxygen,  on  the  catalytic 
oxidation  of  pyrogallol  by  metallic  iron,  and  on  the 
production  of  carbon  dioxide  by  Elodea  canadensis. 

W.  O.  Kermack. 

Effect  of  ethylene  on  the  enzymes  of  pineapples. 
L.  O.  Regeimbal  and  R.  B.  Harvey  (J.  Amer.  Chem. 
Soc.,  1927,  49,  1117 — 1118). — The  total  sugars  of 
pineapples  are  decreased,  and  the  direct-reducing 
sugars  increased,  by  ripening  with  ethylene  or 
propylene,  the  latter  being  the  more  effective,  due 
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to  increase  in  the  activity  of  the  invertasc.  The 
activity  of  the  proteolytic  enzymes  is  also  increased 
by  the  above  treatment.  F,  G.  Willson. 

Toxic  principle  of  Erythrophlmum  lasianthum. 
P.  Kamerman  (S.  African  J.  Sci.,  1926,  23,  179 — 
184). — An  alkaloid  has  been  isolated  from  this  tree 
the  bark  and  pods  of  which  are  used  by  “  medicine 
men  ”  under  the  name  Um-Kwangu.  It  is  apparently 
identical  with  erythrophleine  isolated  by  Power  and 
Salway  from  “  sassy  bark.”  The  physiological  action, 
toxicity,  properties,  and  concentrations  in  the  bark 
and  pods  are  recorded.  R,  K.  Cannan. 

Toxicity  of  genus  Cotyledon,  cause  of  the 
disease  ‘ 1  krimpsiekte.  ’ '  P.  Kamerman  (S. 
African  J.  Sci.,  1926,  23,  185 — 187).— From  the  leaves 
was  obtained  a  material  which  was  not  an  alkaloid 
or  glucoside,  but  resulted  in  ”  krimpsiekte  ”  when 
given  to  goats.  It  is  suggested  that  it  belongs  to 
the  picrotoxin  group  of  nerve  poisons. 

R.  K.  Cannan. 

Sikimitoxin,  the  toxic  principle  of  Illicium 
religiosum, Sieb.  (Mang-t’sao).  T.  Q.  Chou  (Chinese 
J.  Physiol.,  1927,  1,  213—218). — A  white,  amorphous 
substance  of  indefinite  m.  p.  has  been  isolated  from 
Illicium  religiosum.  It  contains  no  nitrogen,  is 
soluble  in  cold  water,  and  is  feebly  acidic.  The 
substance  has  been  called  sikimotoxin,  being  distinct 
from  Eijkman’s  sikimin.  0-2  Mg.  per  g.  body-weight 
is  the  minimum  lethal  dose  for  a  cat. 

R.  K.  Cannan. 

Poisonous  principle  from  Chinese  rhododen¬ 
dron,  Rhododendron  Hunnetcellianum.  T.  Q. 

Chou  (Chinese  J.  Physiol.,  1927,  1,  157 — 160). — The 
toxic  principle  isolated  from  the  Chinese  drug  Nao- 
Yang-Hua,  C1?H3106,  m.  p.  273°,  [«]j5  -52-5°  in 
alcohol,  is  probably  identical  with  andromedotoxin, 
which  has  been  isolated  from  other  species  of  this 
genus,  and  with  asebotoxin  from  Andromeda  japonica. 
A  second  toxic  substance,  m.  p.  255°,  was  isolated  in 
small  mount.  R.  K.  Cannan. 

Iodine,  arsenic,  iron,  calcium,  and  sulphur 
content  of  Chinese  medicinal  algae.  R.  E. 
Read  and  G.  K.  Gow  (Chinese  J.  Physiol.,  1927,  1, 
99 — 108). — The  concentrations  of  iodine,  arsenic, 
iron,  and  calcium  in  various  algm  employed  medicin¬ 
ally  in  China  were  found  to  be  exceptionally  high. 
There  is  some  evidence  that  some  of  the  calcium  occurs 
as  the  soluble  calcium  salt  of  an  ethereal  sulphate. 

R.  K.  Cannan. 

Biochemistry  of  rust  diseases  of  cereals.  I. 
Adsorption  of  copper  from  copper  compounds 
by  rust  spores  (Tilletia  tritici  [Bjerk.])  of 
wheat,  J.  Bodnar,  I.  Villanyi,  and  A.  Terenyi 
(Z.  physiol.  Chem,,  1927,  163,  73— 93).— Rust  spores 
from  ■wheat  grain  adsorb  in  5  min.  about  1-14%  of 
copper  from  dilute  copper  sulphate,  chloride,  or  nitrate 
solutions,  and  slightly  more  in  24  hrs,  or  from  solutions 
of  higher  concentration.  From  copper  acetato  solu¬ 
tions,  the  quantity  of  copper  adsorbed  increases 
much  more  with  rise  in  concentration  and  witli  time, 
rising  to  4-28%  from  a  1%  solution  in  24  hrs.  The 


adsorbed  copper  is  not  removed  by  treatment  with 
water,  but  is  completely  extracted  by  hot  10%  hydro¬ 
chloric  acid.  The  copper  in  the  salt  solutions  is 
replaced  by  alkali  metals,  calcium,  magnesium,  and, 
to  a  slight  extent,  hydrogen,  and  the  sulphate, 
chloride,  etc.  content  of  the  solutions  remains  unaltered. 
The  adsorption  of  the  copper  is  of  a  chemical  nature, 
the  copper  combining  partly  with  phosphoric  acid  and 
partly  with  proteins.  C.  Hollins. 

Influence  of  salt  content  of  colloids  on  their 
E.M.F.  in  relation  to  bio-electric  currents. 
R.  Beutner  and  A.  Menitoff  (J.  Biol.  Chem., 
1927,  72,  759— 763).— The  E.M.F.  set  up  by  inter¬ 
position  of  a  colloidal  gel  between  two  different 
salt  solutions  is  reduced  almost  to  zero  by  addition 
of  salt  to  the  colloid;  the  E.M.F.  is  therefore  pro¬ 
duced  at  the  junction  of  salt  solution  with  salt-free 
colloid,  and  its  magnitude  and  direction  will  be 
determined  by  the  relative  velocities  of  the  ions  of 
the  salts  diffusing  from  the  aqueous  solution  into 
the  gel.  C.  R.  Harington. 

Electrodialysis  in  biochemistry.  II.  C, 
Dher£  (Kolloid-Z.,  1927,  41,  315 — 326). — -A  review 
of  the  application  of  electrodialysis  to  the  purification 
of  proteins,  enzymes,  antibodies,  and  hormones,  etc., 
with  special  reference  to  the  electric  charge  on  “  free  ” 
proteins.  L.  L.  Birctimshaw, 

Distilled  water  in  biology.  E.  Canals  and 
M.  Motjsseron  (Bull.  Soc.  Chim.  biol.,  1927,  9,  203 — 
207 ;  cf.  Canals  and  Genevet,  A.,  1925,  ii,  847). — 
Water  distilled  in  a  copper  still  and  then  distilled 
twice  from  chromic  acid  in  glass  vessels  is  not  satis¬ 
factory  for  biological  purposes.  A.  Wormall. 

Nephelometric  determination  of  arsenic.  G. 
Deniges  (Bull.  Soc.  Chim.  biol.,  1927,  9,  343—344). 
— The  advantages  appear  doubtful  of  the  alterations 
introduced  by  Delaville  and  Belin  (this  vol.,  376) 
into  the  method  for  the  nephelometric  determination 
of  arsenic  previously  proposed  by  the  author. 

W.  O.  Kermack. 

Determination  of  small  amounts  of  arsenic  in 
insect  tissue.  D.  E.  Fink  (J.  Biol.  Chem.,  1927, 
72,  737 — 743). — By  a  modification  of  the  electrolytic 
method  of  Lawson  and  Scott  (A.,  1925,  i,  996) 
0-00002  mg.  of  arsenious  oxide  or  0-001  mg.  of  arsenic 
oxide  can  be  detected  in  biological  material,  without 
previous  destruction  of  organic  matter. 

C.  R.  Harington. 

Determination  of  1 — 15  mg.  of  dextrose.  B. 

von  Issekutz  and  J.  von  Bora  (Biochem.  Z.,  1927, 
183, 298— 302).— The  Hagedorn-Jensen  micro-method 
is  adapted  for  the  determination  of  1 — 15  mg.  dextrose. 

P.  W.  Cltttterbuck. 

Effect  of  potassium  iodide  in  the  Shaffer- 
Hartmann  micro  sugar  reagent.  W.  A.  De  Long 
(J.  Biol  Chem.,  1927,  72,  731— 735).— The  sensitivity 
of  the  reagent  of  Shaffer  and  Hartmann  (A.,  1921, 
ii,  417)  for  the  determination  of  dextrose  is  reduced 
by  the  presence  of  potassium  iodide ;  in  determining 
small  amounts  of  dextrose,  therefore,  it  is  better  to 
add  the  iodide  subsequently  to  the  reduction. 

C.  R.  Harington. 
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Orbits  and  light-radiation  of  hydrogen  elec¬ 
trons.  T.  Eng  set  (Ann.  Physik,  1927,  [iv],  82, 
1017 — 1024). — An  extension  of  earlier  theoretical 
work  (this  vol.,  181).  R.  A.  Morton. 

Reversibility  of  spectral  lines.  M.  Ki.mura 
(Japan.  J.  Phys.,  1927,  4,  75 — 80). — From  a  re¬ 
view  of  the  known  reversals  occurring  in  the  spectra 
of  magnesium,  calcium,  zinc,  cadmium,  mercury, 
aluminium,  thallium,  and  indium,  it  is  shown  that 
in  the  non-luminous  vapours  of  these  metals  lower 
members  of  the  spectral  series  are  most  easily  absorbed, 
whilst  higher  members  are  more  easily  absorbed  in 
the  vapour  produced  by  a  spark  discharge  under 
water.  The  hypothesis  that  an  electric  field  increases 
the  probability  of  a  large  orbital  transition  and 
decreases  that  of  a  small  one  is  advanced  to  interpret 
these  results.  It  involves  the  conclusion  that  the  order 
of  reversibility  of  series  lines  depends  on  the  intensity 
of  the  electric  field  in  which  the  absorbing  atom 
is  placed.  Confirmatory  evidence  is  cited  from  data 
on  the  reversibility  of  lines  in  the  heavy-current  arc 
spectra  of  aluminium  and  thallium.  R.  W.  Lunt. 

Ratio  of  the  numbers  of  resonating  electrons 
for  the  potassium  doublets.  V.  K.  Prokofiev 
(Phil.  Mag.,  1927,  [vii],  3,  1010— 1025).— It  has  been 
shown,  from  measurements  of  the  dispersion  of 
potassium  vapour  in  the  regions  of  the  first  and 
second  doublets  of  the  principal  series,  that  the  ratio 
of  the  numbers  of  resonating  electrons  corresponding 
with  the  two  doublets  is  1 10  : 1 ,  and  is  independent  of 
the  density  of  the  vapour.  The  corresponding 
measurements  of  this  ratio  for  the  individual  lines  of 
each  doublet  are  1-995  for  the  red  and  2-046  for  the 
violet  doublet.  These  results  are  20 — 50%  lower 
than  those  obtained  by  Sevan  (A.,  1911,  ii,  349)  and 
by  Baxter  (Phil.  Mag.,  1921,  [vi],  42,  289),  and  it  is 
suggested  that  these  observers  worked  at  greater 
distances  than  has  the  author  from  the  absorption 
lines,  which  are  outside  the  absorption  bands  always 
seen  in  the  red  end  of  the  spectrum  at  high  vapour 
density.  A.  E.  Mitchell. 

Multiplets  in  three-electron  systems  of  the 
first  long  period.  R.  C.  Gibbs  and  H.  E.  White 
(Physical  Rev.,  1927,  [ii],  29,  655— 662).— The  triad 
of  multiplets  of  V  m  designated  'jFU4,5  3,4.s.6> 

2.3.4,57  ”  2.3.4- 5 »  anfi  ^2.3.4. 5  -®1.2.3.4  an<^ 

multiplet  F 0,3,4, 5 — ^F  2_i,li5  have  been  identified, 
in  the  V  in  multiplets,  the  initial  state  is  given  by 
one  4 p  electron  and  two  3d  electrons ;  in  the  final 
state,  one  electron  is  in  a  4s  orbit  and  the  other  two 
arc  m  3d  orbits.  A  comparison  of  the  data  for  one-, 
RR 


two-,  and  three-electron  systems  of  scandium,  titan¬ 
ium,  and  vanadium  shows  that  the  addition  of  first 
one  and  then  a  second  d  electron  causes,  not  only  an 

increase  in  the  multiplicity,  but  also  successive  shifts 
in  the  radiated  lines  towards  the  longer  wave-lengths 
by  approximately  the  same  frequency  interval. 

A.  A.  Eldridge. 

Line  absorption  spectra  of  the  alkaline-earth 
elements.  0.  H.  Walters  and  S.  Barratt  (Phil. 
Mag.,  1927,  [vii],  3,  991 — 993). — Observations  of  the 
line  absorption  spectra  of  the  vapours  of  calcium, 
strontium,  barium,  and  magnesium  show  the  possi¬ 
bility  of  transitions  of  the  series  electron  from  its 
normal  IS  orbit  to  orbits  of  the  P,  p2,  D,  and  F 
types.  The  transition  to  a  D  orbit  has  been  observed 
in  calcium  and  strontium  vapours.  Transition  to  an 
F  orbit  has  been  found  in  barium  vapour.  It  is  thus 
evident  that  the  selection  rule  of  unit  change  in 
azimuthal  quantum  number  does  not  hold,  and  that 
changes  of  2  and  3  occur  in  the  absence  of  any  applied 
field.  Theseries  IS— mP  is  the  most  readily  absorbed. 
The  widths  of  these  lines  are  sensitive  to  the  partial 
pressure  of  the  metal  vapour,  the  behaviour  being 
analogous  to  that  of  the  corresponding  series  of  the 
alkali  metals.  The  Is— mp,  0-nd  the  1  S—mD  lines 
are  weakly  absorbed,  and  tneir  observation  is  diffi¬ 
cult.  Only  the  first  three  members  of  the  Is— mF 
series  of  barium  are  strongly  in  evidence. 

A.  E.  Mitohell. 

Screening  constants  from  optical  data.  O. 
Laporte  (Physical  Rev.,  1927,  [ii],  29,  650 — 654). — 
The  screening  constants  of  copper,  rhodium,  palladium, 
and  gold,  computed  from  the  optical  data,  are  in 
agreement  with  those  obtained  from  X-ray  data. 

A.  A.  Eldridge. 

Line  absorption  of  the  non-luminous  vapours 
of  selenium  and  tellurium.  M.  Kimtjra  (Japan. 
J.  Phys.,  1927,  4,  81 — 84). — The  spectrum  obtained 
by  filling  a  small  cavity  in  the  anode  of  a  carbon  arc 
(40  amp.)  with  selenium  or  tellurium  has  been 
examined;  it  is  found  that  the  group  of  lines  1960, 
2040,  2063,  2075  are  self -reversed  for  selenium,  and 
2081,  2143,  2147,  2209,  2259,  2383,  2386  A.  for 
tellurium.  The  cadmium  line  2259  is  absorbed  by 
tellurium  vapour  at  1600°  (presumed  to  contain  some 
monatomic  tellurium) ;  so  also  at  2143  is  the  wing 
of  the  line  2144  broadened  by  a  condensed  discharge ; 
it  is  therefore  concluded  that  tellurium  vapour  absorbs 
the  lines  2259  and  2143.  Similar  observations  on 
selenium  vapour  showed  that  it  absorbs  the  lines 
1960  and  2040,  and  it  is  thought  that  the  former  can 
be  identified  with  the  IS — 2P  line.  R.  W.  Lunt. 
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Large  displacements  and  broadening  of  tbe 
lines  of  bromine  and  iodine.  K.  Asagoe  (Japan. 
J.  Phys.,  1927  ,  4,  85 — 102). — The  broadening  and 
displacement  of  a  number  of  lines  of  the  spectra  of 
bromine  and  iodine  have  been  determined  in  the 
range  6500 — 2270  A.  as  functions  of  the  pressure  of 
the  vapour  and  the  current  density.  The  displace¬ 
ment  increases  as  these  two  factors  increase,  the 
largest  amount  recorded  being  2  A.  The  modes  of 
broadening  can  be  classified  into  three  types  as  with 
chlorine  (this  vol.,  2).  R.  W.  Lust. 

Secondary  radiation  and  polarisation  of  reson¬ 
ance  radiation  in  cadmium.  W.  A.  MacNair 
(Physical  Rev.,  1927,  [ii],  29,  077 — 682). — When 
cadmium  vapour  containing  a  trace  of  mercury  is 
illuminated  by  light  of  wave-length  2288  A.,  only  the 
cadmium  line  2288  A.  appears  in  the  secondary 
radiation  if  the  vapour  is  stagnant,  but  if  the  metal 
is  distilling,  the  mercury  line  2536-7  A.  and  the 
cadmium  lines  2288  and  3261  A,  appear.  It  is  sug¬ 
gested  that  unstable  molecules  of  CdHg  are  present 
in  the  distilling  vapour.  In  order  to  account  for  the 
polarisation  (35%)  of  the  cadmium  resonance  radi¬ 
ation  (3261  A.)  in  zero  magnetic  field,  it  is  necessary 
to  assign  effective  radii  to  the  colliding  atoms  which 
are  30  times  as  great  as  the  radii  effective  in  ordinary 
collisions.  A.  A.  Eldridge. 

Stages  in  tbe  excitation  of  the  spectrum  of 
indium.  J.  G.  Frayne  and  C.  W.  Jarvis  (Physical 
Rev,,  1927,  [ii],  29,  673 — 676). — Electronic  excitation 
of  indium  vapour  gave  the  following  lines  (A.)  : 
3-3  volts,  4511-31, 4101-76;  4-2  volts,  3258-56,  3039-35 
in  addition;  6-9  volts,  3051-19,  2957-01,  2932-63, 
2858-30,  2836-91,  2775-35,  2753-88  in  addition; 
13-2  volts,  2710-26,  260P75,  2560-15,  2523-OS, 
2306-07  in  addition.  The  resonance  lines  were  less 
intense  than  the  corresponding  lines  due  to  the  meta- 
stable  atoms.  A.  A.  Eldridge. 

Structure  of  the  La  ii  spectrum.  W.  F. 
Meggers  (J.  Opt.  Soc.  Amer.,  1927,  14,  191 — 204). — 
Existing  data  on  the  spark  spectrum  of  lanthanum 
have  been  correlated  and  a  system  of  terms  has  been 
applied  covering  many  of  the  observations. 

L.  F.  Gilbert. 

New  lines  in  the  arc  spectrum  of  gadolinium 
between  3100  and  2200  A.  S.  Pina  de  Rubies 
(Anal.  Fis.  Quim.,  1927,  25,  90 — 93). — Data  are 
given  for  250  new  lines  between  3064-9  and  2217  A. 
in  the  arc  spectrum  of  gadolinium  at  normal  pressure. 

G.  W.  Robinson. 

Possible  abnormal  spectral  series  of  mercury. 

R.  G.  Loyartb  and  A.  T.  Williams  (Physikal.  Z., 
1927. 28,  383 — 387). — Investigations  on  the  excitation 
potentials  of  mercury  atoms  have  disclosed  a  constant 
difference  of  1-4  volts  (Franck  and  Einsporn,  Z. 
Physik,  1920,  2,  18;  Loyarte,  A.,  1926,  1073).  The 
regularity  can  be  explained  spectroscopically  by  the 
assumption  of  an  abnormal  arc  spectrum  for  the 
mercury  atom,  based  on  a  deep  1«S'  term  174,940  1, 
combining  with  terms  of  the  form  where  x 

may  be  13P2,  13P1,  1®P0,  and  lPj,  n  1,  2,  3,  4,  5,  6, 
or  7,  and  Ay  a  displacement  constant  corresponding 
with  1-4  volts.  Mercury  vapour  excited  by  means 
of  electron  impacts  has  been  examined  spectroscopic¬ 


ally.  In  addition  to  other  lines  (normal  triplet 
series  etc.),  abnormal  lines  at  2045  and  1973,  design¬ 
ated  lbS— a3PJ,  llS-—a3P11,  are  disclosed,  and  it  is 
thought  very  probable  that  they  are  the  first  terms 
of  two  abnormal  mercury  series.  R.  A.  Morton. 

Broadening  of  the  mercury  resonance  line 

by  the  addition  of  foreign  gases.  W.  Orthmann 
and  P.  Pringsheim  (Z.  Physik,  1927,  43,  9 — 15).— 
By  the  addition  of  foreign  gases,  the  breadth  of  the 
absorption  line  corresponding  with  the  resonanco 
radiation  of  mercury  vapour  becomes  2-5  times  the 
normal  Doppler  breadth.  The  line-breadth  of  the 
resonance  radiation  has  been  shown  by  absorption 
measurements  to  be  the  same  for  broadened  and 
unbroadened  primary  radiation.  This  result  is 
discussed  theoretically  (cf.  A.,  1926,  224). 

R.  A.  Morton. 

Modified  scattered  X-radiation  due  to  super¬ 
position.  C.  G.  Barkla  (Nature,  1927,  119, 
778 — 779). — Systematic  examination  of  the  radiation 
scattered  from  various  thicknesses  of  scattering  sub¬ 
stance  shows  that  a  perfectly  regular  development 
of  the  modified  scattered  radiation  can  be  traced  to 
the  superposition  of  unmodified  radiation  from  thin 
layers.  A.  A.  Eldridge. 

Soft  A’-ray  spectra.  T.  H.  Osgood  (Nature, 
1927,  119,  817).— Using  the  anti-cathode  of  an  X-ray 
tube  as  a  source  of  radiation,  and  a  concave  glass 
grating  mounted  at  a  large  angle  of  incidence,  some 
15  lines  between  40  and  200  A.  have  been  photo¬ 
graphed.  Strontium,  barium,  and  platinum  are 
possible  causes  of  the  observed  spectra.  The  most 
prominent  of  the  lines  which  have  been  fitted  into  the 
scheme  of  X-ray  levels  is  the  MXl  u  doublet  of 
strontium  (159,  160-1  A.).  The  ’  spectrum  of 
aluminium  contains  a  kind  of  band  with  sharp  limit 
at  166-6  A.,  shading  off  towards  the  longer  wave¬ 
lengths.  A.  A.  Eldridge. 

A'-Ray  isochromats  of  copper  taken  in  different 
directions  relative  to  the  cathode  stream.  W.  W . 

Nicholas  (Physical  Rev.,  1927,  [ii],  29,  619 — 631). — 
Measurements  of  the  variation  with  potential  of  the 
intensity  of  monochromatic  X-rays  of  wave-lengths 
0-823 — 0-247  A.  for  directions  making  angles  of  36°, 
90°,  and  144°  with  the  cathode  stream  show  that  an 
isochromat  of  frequency  v  is  linear  from  (5/4tf> 
to  2 Hv,  where  Hv  is  the  quantum  voltage  for  excit¬ 
ation  of  frequency  r.  The  intercepts  on  the  intensity 
axis  at  Hv  are  tabulated.  The  energy  distribution  in 
the  X-ray  continuous  spectrum  from  a  thick  and  a 
thin  target,  respectively,  is  investigated. 

A.  A.  Eldridge. 

Selective  displacement  of  0  0153  A.  in  A’-ray 
spectral  lines.  V  and  VI.  F.  H.  Lorinc,  (Chens. 
News,  1927,  134,  291—292,  321—322;  cf.  this  vol., 
391), — V.  A  new  method  is  given  for  the  derivation 
of  the  displacement  value  based  on  the  relationship 
of  Ah  to  Ah.. 

VI.  The  inter-relationships  between  the  displace¬ 
ment  value  and  various  constants  is  further  dis¬ 
cussed.  The  question  of  the  absolute  constancy  of  the 
Planck,  Rvdberg,  and  other  constants  is  raised. 

R.  A.  Morton. 
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Precision  measurements  of  the  Ji-series  of 
molybdenum  and  iron.  A.  Larsson  (Phil.  Mag., 
1927,  [vii],  3,  1136 — 1160). — A  detailed  description  is 
given  of  a  precision  spectrograph  intended  for  wave¬ 
length  measurements  over  the  range  0-4 — 2-5  A. 
The  method  of  measurement  is  described,  and  the 
results  of  measurements  of  the  K-  series  of  iron  and 
molybdenum  are  given.  Absolute  measurements  in 
the  first  order  gave  for  molybdenum  for  the  wave¬ 
lengths  of  iCsj  and  K$x,  the  values  of  0-707831  and 
0-630978  A.,  respectively.  The  corresponding  value 
for  the  line  Feifaj  was  1-932066  A.  Relative 
measurements  in  the  first  order  of  the  lines  Moifa„, 
MoitS2,  MoA'fij,  and  FeA’a2  gave  the  wave-lengths 
of  0-712089,  0-61969S,  0-631579,  and  1-935987  A., 
respectively.  Relative  measurements  in  the  second 
order  gave  the  wave-length  of  the  line  Moi£a2  as 
0-712115  A.  Similar  measurements  in  the  third  order 
gave  the  wave-lengths  of  the  lines  Mo Ka*  and  MoK a3 
as  0-712116  and  0-631547  A.,  respectively.  The 
accuracy  of  the  measurements  is  discussed,  and  the 
results  are  compared  with  those  of  other  observers. 

A.  E.  Mitchell. 

Positions  of  the  K-ab sorption  limits  of  van¬ 
adium  in  various  of  its  compounds.  S.  E. 
Hendricks  and  R.  W.  G.  Wyckoff  (J.  Physical 
Chem.,  1927,  31,  703 — 712). — Data  for  the  A -absorp¬ 
tion  limits  of  vanadium  in  many  of  its  compounds  are 
given  and  discussed.  The  lower  the  valency  the 
longer,  in  general,  are  the  wave-lengths  of  the  absorp¬ 
tion  edges.  Pronounced  variations  occur  in  com¬ 
pounds  of  the  same  valency  type,  and  the  positions 
of  the  absorption  edges  depend  on  factors  other  than 
the  numerical  value  of  the  valency.  These  factors 
are  briefly  discussed.  L.  S.  Theobald. 

Theory  of  the  Compton  eSect.  G.  Wentzel 
(Z.  Physik,  1927,  43.  1 — 8). — The  Compton  effect 
has  hitherto  been  studied  by  means  of  the  wave 
mechanics  only  for  the  limiting  case  of  free-electron 
scattering.  A  theory  applicable  to  weakly-bound 
electron  scattering  has  now  been  developed  which 
shows  satisfactory  agreement  with  experiment. 

R.  A.  Morton. 

Photo-electric  threshold  for  germanium.  G.  B. 
Welch  (J.  Opt.  Soc.  Amer.,  1927,  14,  233). — Germ¬ 
anium  was  exposed  to  monochromatic  radiations  of 
measured  intensities  in  the  range  2550 — 2375  A., 
and  the  consequent  photo-currents  were  determined. 
Extrapolation  of  the  curve  formed  by  plotting  currents 
per  unit  intensity  of  radiation  against  the  wave¬ 
lengths  used  until  it  cuts  the  wave-length  axis  give 
the  photo-electric  threshold  of  germanium  as  probably 

2590—25  A.  L.  F.  Gilbert. 


Changes  in  the  photo-electric  threshold  of 

mercury.  H.  K.  Dunn  (Physical  Rev.,  1927, 

ihj  29.  693 — 700). — Kazdas  value  (2735  A.;  A., 
iSKS,  3)  for  the  long  wave-length  limit  of  the  flowing 
*wac«  of  mercury  is  confirmed.  Hydrogen  in  con- 

tacc  with  the  surface  does  not  change  the  photo¬ 
electric  behaviour,  but  when  the  mercury  is  con¬ 
densed  in  presence  of  hydrogen  the  variations  in  the 
•  oto-ekctric  threshold  in  a  high  vacuum  caused  by 
s^c-e  impurity  are  greatly  impeded  by  the  dissolved 
*  A.  A.  Eldridge.  - 


Thermionic  emission  from  iron-alkali  mix¬ 
tures  used  as  catalysts  in  the  synthesis  of 
ammonia.  C.  H.  Kunsmax  (J.  Franklin  Inst., 
1927,  203,  635 — 646). — A  convenient  source  of  posi¬ 
tive  ions  of  the  alkali  and  alkaline-earth  metals  is 
described.  Fused  artificial  magnetite  with  1%  of 
aluminium  oxide  and  1%  of  the  desired  alkali  or 
alkaline-earth  oxide  are  placed  on  a  platinum  strip, 
mounted  in  a  vacuum  tube,  and  reduced.  The  result¬ 
ing  metal  mixture  forms  a  plentiful  source  of  positive 
ions.  The  emission  consists  of  single  positively- 
charged  ions,  no  joined  atoms  being  detected  in  any 
case.  In  contrast  to  ions  obtained  from  thin  con¬ 
densed  films,  the  source  is  free  from  any  marked 
change  in  the  temperature  of  the  surface.  The 
positive  and  negative  equivalent  work  functions  are 
determined,  and  the  mechanism  of  the  emission  is 
discussed.  Finally,  the  bearing  of  the  foregoing 
on  the  increased  catalytic  activity  of  an  iron-alumin¬ 
ium-alkali  mixture  over  a  plain  iron  catalyst  for  the 
ammonia  reaction  is  discussed.  W.  E.  Downey. 

Electrons  [as  a]  gas.  T.  de  Donder  (Bull. 
Acad.  roy.  Belg.,  1926,  [v],  12.  854 — 855). — It  is 
suggested  that  for  purposes  of  the  study  of  super¬ 
conductivity,  “  electron  gas  ”  should  be  considered 
as  a  van  der  Waals  gas.  Taking  Te  as  8°,  calculation 
gives  a= 5T5X10*4  and  6=P25x  10~10  c.g.s.u. 

C.  W.  Gibby. 

Electron  stream  and  space  charge  in  dense 
gases.  F.  Skaupy  and  W.  Daudt  (Physikal.  Z., 
1927,  28,  313—315). 

Number  of  detachable  electrons  in  various 
elements.  M.  Kimura  (Japan.  J.  Phys.,  1927,  4, 
71 — 74). — The  number  of  easily  detachable  electrons 
of  a  number  of  elements,  the  enhanced  spectra  of 
which  have  been  classified  by  the  author  (A..  1925, 
ii,  726),  has  been  estimated  by  making  use  of  the 
Bohr  interpretation  that  arc,  spark,  and  super-spark 
spectra  are  to  be  associated  with  orbital  transitions 
of  neutral,  singly-,  and  doubly-charged  atoms, 
respectively.  This  number  increases  with  the  positive 
valency  of  the  element,  and  rises  to  a  maximum  in 
groups  IV  and  V.  It  is  concluded  that  this  number 
increases  with  the  number  of  electrons  in  the  highest 
« j-orbit,  and  that  the  presence  of  electrons  in  the 
»2-orbit  protects  the  electrons  in  the  former  orbit  from 
being  detached.  R.  W.  Lent. 

Mechanism  of  [electron]  emission  from  oxide 
[coated]  cathodes.  W.  Espe  (Wiss.  Veroff.  Siemens- 
Konz.,  1927,  5,  29 — 45). — The  effect  of  time,  temper¬ 
ature,  and  anode  voltage  on  the  electron  emission 
from  cathodes  coated  with  oxides  of  barium,  stron¬ 
tium,  or  calcium  is  investigated.  It  is  concluded 
that  the  oxide  layer  is  electrolysed  by  the  initial 
small  emission  current ,  with  the  formation  of  emission 
centres  composed  of  the  free  alkaline-earth  metal. 
This  also  diffuses  to  the  surface.  The  lack  of  satur¬ 
ation,  characteristic  of  these  cathodes,  is  attributed 
to  the  effect  of  the  anode  voltage,  which  increases  the 
electrolysis  and  raises  the  temperature  of  the  cathode. 
It  is  not  considered  that  residual  gases  play  an 
important  part.  For  a  constant  chemical  state,  the 
emission-temperature  relation  follows  Richardson's 
equation.  The  constant  .4  in  this  equation  is  deter- 
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mined  by  the  chemical  state,  but  the  work  function  B 
is  unaffected.  Any  cause  which  aids  the  formation 
of  the  emission  surface  increases  A  and  improves  the 
emission.  Evaporation  and  oxidation  which  destroy 
the  emission  centres  lower  the  value  of  A  and  decrease 
the  emission.  C.  J.  Smithells. 

Work  function  for  cathodes  coated  with 
alkaline-earth  oxides.  W.  Espe  (Wiss.  Veroif. 
Siemens -Konz.,  1927,  5,  46 — 61). — The  emission  from 
oxide-coated  cathodes  is  measured  at  different  temper¬ 
atures  and  the  work  function  calculated  from  the 
results,  both  for  the  V T~  and  for  the  T-~  law.  The 
values  (in  degrees  Abs.  and  volts,  respectively), 
obtained  from  Richardson's  equation  are  for  cal¬ 
cium  oxide  22,400±300°,  1  '93+0-02 ;  for  strontium 
oxide  16,6004-250°,  1-934~0'02;  for  barium  oxide 
12,900d;250o,  1  11  ±0-02.  The  values  from  Dush- 
man’s  equation  are  20,5004-300°,  l^fi^O-OS;  14,7504- 
300°,  l-27±0  025;  and  11-500±300°,  0-99±0-03", 
respectively.  C.  J.  Smithells. 

Influence  of  the  physical  and  chemical  con¬ 
stitution  of  resistance  cellules  on  the  intensity 
of  the  radiation  which  they  emit.  G.  Reboul, 
G.  DhcHiiNE,  and  R.  Jacquesson  (J.  Phys.  Radium, 
1927,  [vi],  8,  199 — 214). — Compressed  pastilles  of 
inorganic  salts  connected  to  a  P.D.  of  a  few  hundred 
volts  emit  short-wave  radiations  in  the  region  40 — 
300  A.,  the  intensity  of  which  can  be  measured  by 
determining  the  state  of  ionisation  of  the  gas  in  the 
neighbourhood  of  one  or  other  of  the  electrodes. 
The  change  in  ionisation  brought  about  by  changing 
the  chemical  constitution  or  the  physical  condition 
of  the  pastilles  has  been  studied.  The  emission  of 
short-wave  radiation  depends  on  the  occurrence  of 
voltage  discontinuities  near  the  electrodes.  Any 
physical  change  likely  to  influence  the  cohesion  of  the 
particles  making  up  the  pastille  would  be  expected  to 
show  itself  in  the  intensity  of  emission.  This  general 
idea  of  the  process  has  been  confirmed  by  detailed 
investigations  of  the  influence  of  time,  of  fatigue  in 
the  pastilles,  and  of  the  previous  history,  grain  size, 
moisture  content,  and  degree  of  compression  of  the 
preparation  used.  The  physical  factor  is  of  such 
preponderating  importance  that  no  clearly-defined 
relationship  emerges  between  chemical  constitution 
and  intensity  of  emission.  A  physical  mechanism  of 
the  phenomena  is  suggested  which  is  in  accord  with 
the  data  on  the  effect  of  varying  the  physical  con¬ 
ditions  (cf.  Bodin,  this  vol.,  289).  R.  A.  Morton. 

Chemical  activation  by  collisions.  R.  C. 
Tolman,  D.  M.  Yost,  and  R.  G,  Dickinson  (Proc. 
Nat.  Acad.  Sci.,  1927,  13,  188— 192).— Since  in  the 

great  majority  of  activating  collisions  the  total  energy 
available  is  only  slightly  greater  than  that  necessary 
for  activation,  the  assumption  of  Fowler  and  Rideal 
(this  vol,,  114)  that  activation  occurs  at  every 
collision  where  the  total  available  energy  is  sufficient 
for  the  purpose,  involves  the  further,  apparently 
improbable,  assumption  that  practically  all  the 
energy  can  flow  into  one  of  the  two  molecules.  Another 
serious  difficulty  which  the  theory  encounters  is  that 
it  involves  diameters  for  deactivational  collisions 
which  arc  inconveniently  large.  J.  8.  Carter. 


Ionisation  by  collisions  of  the  second  kind  in 
the  rare  gases.  G.  P.  Harnwell  (Physical  Rev., 
1927,  [ii],  29,  6S3 — 692). — In  a  mixture  of  helium  and 
neon  (50%)  ionised  by  electron  impact  the  ratio 
Hef/Ne+  decreases  regularly  between  0-03  and  O' 15 
mm.  The  probable  reaction  is  Ne+He+ — 4Ne  r  (  Ho. 
With  a  mixture  of  neon  and  argon  (50%),  the  regular 
decrease  in  the  ratio  Ne + /A+  between  0-05  and  0-15  mm. 
was  less  rapid ;  A+Ne+ — ^A^-f-Ne.  With  a  mixture 
of  helium  and  argon  (50%),  the  ratio  He+/A+  was 
constant;  using  85%  of  argon,  the  ratio  decreased 
slightly.  Presumably  the  reaction  is  A+He+ — >  A+  + 
He.  The  effects  are  ascribed  to  a  type  of  collision 
of  the  second  kind  equivalent  to  ionisation  by  positive 
ions.  A.  A.  Eldridge, 

Simultaneous  ionisation  and  excitation  by 
foreign  ions  in  a  gaseous  mixture.  O.  S.  Duffen- 
dack  and  H.  L.  Smith  (Nature,  1927, 119,  743 — 744). 
— Experiments  with  mixtures  of  carbon  monoxide 
and  of  nitrogen  with  argon,  neon,  and  helium  indicate 
that  an  ion  of  one  kind  may,  on  collision  with  a 
molecule  of  another  gas,  ionise  that  molecule  and 
excite  the  resulting  ion  to  the  degree  that  the  energy 
required  to  ionise  the  one  exceeds  the  energy  required 
to  ionise  the  other.  The  results  support  Duffendaek 
and  Fox’s  assignment  (A.,  1926,  777)  of  the  Baldet- 
Johnson  bands.  A.  A.  Eldridge. 

Ionisation  processes  in  hydrogen  and  nitrogen. 
H.  Kallmann  and  M.  A.  Bkedig  (Z.  Physik,  1927, 
43, 16 — 27). — H+  ions  originate  at  the  same  ionisation 
potential  as  H„ '  ions,  and  the  ratio  of  intensities  is 
approximately  independent  of  electron  energy.  The 
assumption  that  the  H*  ions  arise  from  thermal 
dissociation  of  H2+  ions  leads  to  a  low  value  for  the 
heat  of  ionisation  of  hydrogen.  The  discrepancy  may 
possibly  be  explained  by  the  formation  of  H+  ions  as 
a  result  of  chemical  change  of  the  H2+  ions  in  tho 
gas  space,  or  else  by  a  greater  electrical  acceleration 
of  these  ions.  No  primary  ionisation  into  atoms  has 
been  detected  for  nitrogen  or  hydrogen.  Provided 
the  kinetic  energy  is  not  considerably  in  excess  of 
the  dissociation  energy,  the  number  of  atom-ions 
formed  as  a  result  of  accelerating  the  molecular  ions 
is  very  small.  Ions  of  apparent  mass  4H  and  IN 
originate  from  molecule-ions  which  have  passed 
through  the  electric  field  (cf.  A.,  1926,  104). 

R.  A.  Morton. 

Ionisation  by  bubbling  air  through  solutions, 
C.  R.  Pitts  (J.  Physical  Chem.,  1927,  31,  693 — 702). — 
The  ratio  of  the  number  of  positive  ions  to  that  of 
negative  ions  liberated  when  air  is  bubbled  through 
aqueous  solutions  of  many  salts  has  been  measured. 
The  ratio  may  he  greater  or  less  than  unity  for  a 
particular  solution,  but  in  every  case  examined  it 
is  greater  than  the  ratio  obtained  with  distilled  water. 
The  ratio  depends  to  a  small  extent  on  the  time  of 
bubbling,  and  on  the  concentration  of  the  solution. 
With  an  aqueous  solution  of  sodium  chloride,  the 
ratio  first  of  all  decreases,  then  increases  to  a  maximum 
at  a  mol.  fraction  of  10%,  and  finally  decreases  up 
to  a  mol.  fraction  of  25%.  When  air  is  bubbled 
through  distilled  water,  both  positive  and  negative 
ions  are  liberated,  the  latter  in  excess. 

L.  S.  Theobald. 
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Gaseous  explosions.  II.  Ionisation  in  deton¬ 
ating  and  non-detonating  mixtures  of  hydrogen 
and  oxygen.  S.  W.  Saunders  (Trans.  Faraday 
Soc.,  1927,  23,  242 — 248 ;  cf.,  A.,  1926,  689).— The 
ionisation  produced  when  mixtures  of  hydrogen  and 
oxygen  are  exploded  in  a  spherical  bomb  has  been 
studied  by  measurements  of  the  currents  between 
parallel  electrodes  placed  at  its  centre,  using  an 
Einthoven  galvanometer.  The  mixtures  were 
sparked  at  the  ends  of  firing  tubes  of  different  lengths 
which  were  attached  to  the  bomb.  It  was  found 
that  the  currents  increased  linearly  with  increasing 
length  of  the  firing  tube,  and  that  the  slopes  of  these 
lines,  and  also  the  magnitude  of  the  current  for  zero 
length  of  firing  tube,  were  greatest  for  a  mixture  of 
the  composition  2H2+02.  These  results  are  ex¬ 
plained  in  terms  of  the  changes  in  temperature  of 
explosion  caused  by  the  turbulence  set  up  in  the  bomb 
by  expulsion  of  gases  from  the  firing  tubes.  When 
the  mixtures  were  sparked  near  the  surface  of  the 
bomb,  the  currents  were  diminished  by  the  addition 
of  “  anti-knocks  ”  and  increased  by  the  addition  of 
“  knoek-inducers.”  The  variation  of  current  with 
length  of  firing  tube  is,  however,  not  affected  by 
“  anti-knocks  ”  when  the  mixtures  do  not  detonate, 
or  by  “  knock-inducers ”  when  the  mixtures  are 
already  detonating.  •  G.  A.  Elliott. 

Gaseous  explosions.  III.  Ionisation  in  ex¬ 
plosions  of  carbon  monoxide  and  oxygen.  S.  W. 
Saunders  and  K.  Sato  {Trans.  Faraday  Soc.,  1927, 
23,  248 — 256;  cf.  preceding  abstract). — The  elec¬ 
trical  conductivity  of  mixtures  of  dry  carbon  monoxide 
and  oxygon  exploded  in  a  spherical  bomb  is  greatest 
for  a  mixture  of  composition  2C04-02,  and  the 
variation  of  conductivity  with  composition  confirms 
the  view  that  ionisation  in  gaseous  explosions  is 
mainly  thermal.  In  presence  of  hydrogen  or  water, 
when  the  velocity  of  the  explosion  wave  is  increased, 
there  is  a  corresponding  increase  in  the  ionisation 
produced  on  explosion,  whilst  dry  mixtures  contain¬ 
ing  no  hydrogen,  for  which  the  development  of 
pressure  during  explosion  is  slow,  exhibit  a  corre¬ 
sponding  increased  duration  of  ionisation. 

G.  A.  Elliott. 

Gaseous  explosions.  TV.  Ionisation  in 
methane-oxygen  and  acetylene-oxygen  mix¬ 
tures.  S.  W.  Saunders  (Trans.  Faraday  Soc., 
1927,  23,  256 — 266;  cf.  preceding  abstracts). — Maxi¬ 
mum  conductivity  is  attained  when  mixtures  of 
methane  and  oxygen  are  exploded  to  form  water  and 
carbon  dioxide,  or  when  mixtures  of  acetylene  and 
oxygen  are  burnt  to  water  and  carbon  monoxide, 
file  addition  of  70%  of  nitrogen  to  the  acetylene- 
oxygen  mixtures,  however,  lowers  the  maximum 
temperature  of  explosion  so  that  combustion  of 
carbon  monoxide  to  dioxide  occurs  in  the  mixture 
which  gives  maximum  conductivity.  The  ionisation 
1 Chennai  ‘n  character  and  is  probably  not  related  to 
the  ignition  temperature  of  the  initial  mixture. 

G.  A.  Elliott. 

Electrodeless  discharge  and  active  nitrogen. 

870— a— o\S  (^llL  Acad'  r°y-  Belg-’  1926>  M>  12- 
,  ,  ’■ — The  electrical  conductivity  of  nitrogen 

aB  oeen  measured  during  the  luminescence  produced 


by  an  electrodeless  discharge.  In  addition  to  the 
usual  luminescence,  a  very  brief  green  glow  was 
observed  to  continue  after  the  cessation  of  the 
discharge  at  pressures  between  2  and  10  mm.  It  is 
shown  that  the  ionisation  current  follows  the  same 
variations,  as  a  function  of  the  pressure,  as  the 
intensity  of  the  luminescence,  and  that  the  latter  is 
not  directly  connected  with  the  magnitude  of  the 
ionisation  current  (cf.  Thomson,  A.,  1926,  988). 
Hysteresis  is  found  in  the  relation  between  the  ionis¬ 
ation  current  and  that  in  the  primary  of  the  exciting 
coil.  The  roles  of  pressure  and  of  the  nature  and 
frequency  of  the  discharge  are  discussed. 

C.  W.  Gibby. 

Continuous  spectra  obtained  by  the  electrode¬ 
less  discharge  in  mercury  vapour.  G.  Balasse 
(Compt.  rend.,  1927,  184,  1320— 1322).— Two  con¬ 
tinuous  spectra  have  been  obtained  by  electrodeless 
discharges  in  mercury  vapour  at  constant  temperatures 
and  the  results  correlated  with  those  of  Bloch  for  the 
fractionated  spark  spectra  of  mercury  (A.,  1923,  ii, 
350).  The  passage  from  a  state  of  ionisation  (p+l) 
to  a  state  of  ionisation  p  is  accompanied  by  the 
emission  of  a  continuous  spectrum  (this  vol.,  490). 

J.  Grant. 

General  characteristics  of  electrically  exploded 
wires.  J.  A.  Anderson  and  S.  Smith  (Astrophys. 
J.,  1926,  64,  295 — 314). — A  discussion  of  experimental 
procedure  and  probable  mechanism. 

Chemical  Abstracts. 

Diffraction  of  cathode  rays  by  a  thin  [celluloid] 
film.  G.  P.  Thomson  and  A.  Reid  (Nature,  1927, 
119,  890). 

Velocity  selector  for  atomic  rays.  J.  Tyko- 
cinski-Tykociner  (J  Opt.  Soc.  Amer.,  1927,  14, 
423 — 430). — Theoretical.  The  theory  of  an  apparatus 
for  selecting  atoms  of  particular  velocities  from 
atomic  and  molecular  rays  is  given.  The  character¬ 
istics  of  the  expected  spectrum-like  images  are 
discussed.  W.  E.  Downey. 

Radioactivity  in  the  environs  of  the  pitchblende 
mines  of  St.  Joachimsthal,  Czechoslovakia.  E. 
Behounek  (Physikal.  Z.,  1927,  28,  333 — 342). — The 
radioactivities  of  spring  water,  the  soil,  the  air,  and 
the  air  of  mines  have  been  determined  at  various 
points  near  the  mines.  The  effects  are  found  to  be 
extremely  local.  R.  A.  Morton. 

Radioactivity  of  lead  exposed  for  a  long  period 
to  solar  radiation.  (Mlle.)  S.  Maracineanu 
(Compt.  rend.,  1927,  184,  1322—1324;  cf.  A.,  1926, 
6,  879). — Determination  by  an  electrometer  of  the 
radiations  from  the  lead  roof  of  the  Paris  Observatory, 
at  all  hours  of  the  day  and  in  all  weathers,  indicates 
the  existence  of  radioactivity  consisting  chiefly  of 
a-particles  with  probably  some  penetrating  rays  of 
low  intensity.  This  radioactivity  is  found  to  be 
stimulated  by  sunlight.  II.  DeSlandres  (Compt. 
rend.,  1927,  184,  1324 — 1325)  appeals  for  specimens 
of  lead  which  have  been  insolated  for  long  periods  to 
further  these  experiments.  J.  Grant. 

Grouping  of  atoms  of  radioactive  elements  in 
mercury.  (Mile.)  C.  Chajhe  (Compt,  rend.,  1927, 
184,  1243 — 1245). — The  effects  on  a  photographic 
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plate  of  distilled  mercury  containing  small  quantities 
of  platinum  and  radiothorium  have  been  determined. 
Well-defined,  circular,  star-shaped  images  were 
obtained  similar  to  those  produced  directly  by  a  radio¬ 
active  element.  There  was  evidence  of  the  presence 
of  the  radioactive  substances  in  small  groups  of  atoms 
of  diameters  of  the  order  of  a  micron,  the  photo¬ 
graphic  effect  being  due  to  the  emission  of  a- particles. 

J.  Grant. 

Heat  of  radiation  of  radiothorium.  A  Dora- 
bialska  and  D.  K.  Jowanowicz  {Eocz.  Chem.,  1927, 
7,  23 — 29). — The  heat  produced  by  the  p-,  ancl 
y-radiations  from  radiotliorium  enclosed  in  cylin¬ 
drical  screens  of  various  thicknesses  of  aluminium, 
copper,  and  lead  for  a  quantity  of  radiotliorium  the 
y-radiation  of  which  is  equivalent  to  that  of  289-5  mg. 
of  radium,  is  (in  g.-cal.  per  hour)  58  for  a-,  and  8-2  for 
P-radiation.  The  average  absorption  coefficient  for 
the  p-radiation  of  radiotliorium  in  aluminium  is  38-3 
cm.-1  The  ratio  of  the  heat  of  radiation  to  the 
intensity  of  y-radiation  is  00%  greater  for  radio- 
thorium  than  for  radium.  R,  Truszkowski. 

Vaporisation  of  polonium.  P.  Bonet-Maury 
(Compt.  rend.,  1927,  184,  1376— 1378).— When  a 
deposit  of  polonium  is  maintained  electrically  at  400° 
in  a  vacuum,  the  polonium  vaporised  may  be  con¬ 
densed  quantitatively  on  the  outside  of  a  thin  copper 
cylinder  containing  liquid  air  and  placed  at  a  distance 
from  the  deposit  less  than  the  mean  free  path  of 
polonium.  Tho  polonium  atoms  travel  in  straight 
lines,  and  are  retained  by  the  copper  at  the  points 
on  which  they  strike  it.  From  measurements  of  the 
activity,  the  distribution  of  the  atoms  on  the  copper 
was  determined,  and  Lambert’s  cosine  law,  that  the 
number  of  atoms  vaporised  in  an  infinitely  small 
solid  angle  is  proportional  to  the  cosine  of  the 
angle  between  the  axis  of  the  solid  angle  and  the 
normal  to  the  surface  of  emission,  was  confirmed. 

J.  Grant. 

Effect  of  the  orbital  velocity  of  the  electrons  in 
heavy  atoms  on  their  stopping  power  for  a- 
particles.  L.  H.  Thomas  (Proc.  Camb.  Phil.  Soc., 
1927,  23,  713 — 716).— Theoretical.  The  stopping 
powers  of  neon,  argon,  krypton,  and  xenon  have  been 
calculated.  Tho  electrons  are  supposed  to  be  moving 
in  orbits;  collisions  are  treated  as  in  Henderson’s 
theory,  but,  in  addition,  the  speed  of  the  electron  in 
its  orbit  is  taken  into  account.  The  values  calculated 
are  in  fair  agreement  with  those  determined 
experimentally.  W.  E.  Downey. 

Stopping  power  of  hydrogen  atoms  for  a- 
p articles  according  to  the  new  quantum  theory. 
J,  A.  Gaunt  (Proc.  Camb.  Phil.  Soc.,  1927,  23,  732 — 
754). — Mathematical.  The  a-particle  is  represented 
by  a  point  moving  with  constant  velocity  in  a  straight 
line  and  forming  the  centre  of  a  Coulomb  field.  The 
effect  on  the  atom  is  found  by  perturbation  theory. 
It  is  deduced  on  the  new  quantum  theory,  as  on  the 
classical  theory,  that  there  is  an  average  transfer  of 
energy  from  the  a-particle  to  atoms  at  all  distances, 
and  of  nearly  the  classical  amount.  The  difficulties 
in  the  theory  of  the  stopping  of  a-particles,  therefore, 
are  no  longer  fundamental,  as  in  the  old  quantum 
theory.  W.  E.  Downey. 


Absolute  intensities  of  the  y-rays  of  radium-JR 
and  -C.  C.  D.  Ellis  and  W.  A.  Wooster  (Proc. 
Camb.  Phil.  Soc.,  1927,  23,  717— 729).— Theoretical. 
It  is  show-n  that  the  heating  effect  of  the  y-rays,  the 
total  number  of  quanta  emitted,  and  the  intensities  of 
the  3 -ray  groups  may  all  be  correlated  in  terms  of 
the  absolute  intensities  of  the  y-rays.  This  correl¬ 
ation  depends  only  on  the  value  and  rate  of  variation 
with  frequency  of  the  internal  conversion  coefficient 
of  the  y-rays,  and  once  this  has  been  ascertained,  the 
intensities  of  the  y-rays  follow  at  once  from  tho 
intensities  of  the  (3 -ray  groups.  Determination  of 
this  conversion  coefficient  would  settle  whether 
continuous  y-rays  are  emitted  or  not.  A  reasonable 
value  for  the  conversion  coefficient  is  deduced  which 
accounts  for  the  total  energy  of  the  y-rays,  so  that 
the  evidence  is  against  the  existence  of  a  continuous 
y-ray  spectrum  (A.,  1925,  ii,  923).  W.  E.  Downey. 

Absorptive  power  of  atom-nuclei  for  y-rays. 
W.  Kuhn  (Z.  Physik,  1927,  43,  56— 65).— Theoretical. 
Meitner’s  ideas  (A.,  1926,  106)  are  extended,  and 
it  is  concluded  that  marked  selective  absorption 
of  y-rays,  e.g.,  from  thorium-C"’  by  thorium-fl,  is 
probable.  R.  A.  Morton, 

Transmutation  of  elements.  L.  Thomassen 
(Nature,  1927,  119,  813). — Smits  and  Karssen’s 
experiments  (this  vol.,  87)  on  the  spectroscopic 
behaviour  of  lead  subjected  to  prolonged  arc  and 
spark  discharge  have  been  repeated,  but  the  results 
have  not  been  confirmed ;  the  spectrum  of  the  lead 
is  unchanged.  A.  A.  Eldridoe, 

Transmutation  of  hydrogen  into  helium. 

F.  Paneth  (Nature,  1927,  119,  706—707). — See  this 
vol.,  429. 

Structure  of  an  atom  of  nitrogen.  III.  H. 

Collins  (Chem.  News,  1927,  134,  369 — 374).— 
Speculative. 

Spinning  electron  and  wave  mechanics.  E. 
Guth  (Nature,  1927,  119,  744).— Mathematical.  An 
attempt  to  derive  the  assumption  that  the  magnetic 
moment  corresponding  with  the  spinning  movement 
of  the  electron  is  exactly  twice  as  great  as  that  of 
the  revolving  electric  point-charge  with  the  same 
mechanical  angular  momentum,  from  the  relativistic 
Schrodinger  wave  equation  in  connexion  with  the 
electrodynamic  meaning  of  the  wave-function 

A.  A.  Eldridge. 

Unidirectional  quanta  in  wave  mechanics. 

G.  Breit  (J.  Opt.  Soc.  Amer.,  1927,  14,  374 — 380). 

Theoretical.  The  distribution  of  charge  responsible 
for  the  emission  is  represented  by  a  plane  wave 
having  the  direction  of  the  emitted  quantum  for  its- 
wave-normal  and  having  the  frequency  and  wave¬ 
length  of  the  normal.  W.  E.  Downey. 

Wave  theory  of  the  electron.  W.  P.  Allis 
and  H.  Muller  (J.  Math.  Phvs.  Mass.  Inst.  Tech., 
1927,  6,  119— 132).— The  electron  is  regarded  as  a 
wave  of  frequency  v=(»nc2-f-eF)/fi  and  wave  number 
g=c(wi2— m02)J/A,  with  which  electricity  is  associated 
as  energy  is  associated  with  an  electromagnetic  wave. 
The  velocity  of  the  electron  is  given  by  the  group 
velocity  8v/8g.  The  quantum  conditions  are  studied, 
with  the  result  that  a  quantum  jump  is  regarded  as  a 
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continuous  process,  with  the  charge  passing  gradually 
from  the  wave  characteristic  of  the  initial  state  to 
that  corresponding  with  the  final  state.  During  the 
process,  the  waves  form  groups  of  velocity  v—&vj Afi. 
The  electron  is  thus  conceived  as  a  bundle  of  very 
slighty  differing  waves  obeying  electromagnetic  laws. 
The  theory  permits  the  Compton  effect  to  be  regarded 
as  a  Doppler  effect.  R.  A.  Morton. 

Quantum  mechanics  and  direction-degener¬ 
ation.  J.  R.  Oppenheimer  (Z.  Physik,  1927,  43, 
27 — 46). — The  quantum  mechanics  of  the  displace¬ 
ments  in  degenerate  systems  are  investigated  in  a 
simplified  maimer,  and  the  spontaneous  radiation 
from  such  disturbed  systems  is  calculated  in  terms 
of  Dirac’s  theory.  The  treatment  allows  several 
important  rules,  such  as  Heisenberg’s  polarisation 
rules  for  resonance  light,  Skinner’s  rules  for  impact 
emission,  and  Hanle’s  rules  for  the  effect  of  external 
fields,  to  he  included  as  special  cases  of  a  wider 
theory.  An  explanation  of  the  anomalous  polar¬ 
isation  of  the  mercury  resonance  line  is  advanced. 

R.  A.  Morton. 

Scattering  coefficient  for  short  waves  according 
to  Schrodinger 's  theory.  J.  A.  Stratton  (Physikal. 

Z.,  1927,  28,  316—323). 

Electronic  states  and  hand  spectrum  structure 
in  diatomic  molecules.  IV.  Hund's  theory  ; 
second  positive  nitrogen  and  Swan  bands  ; 
alternating  intensities.  R.  S.  Mulliken  (Physical 
Rev.,  1927,  [ii],  29,  637— 649).— Practically  all  the 
available  evidence  supports  Hund’s  theory  of 
molecular  electronic  states  and  band  spectra.  Hund’s 
interpretation  of  the  second  positive  nitrogen  bands 
as  a  3P  — >-  3P  transition  is  extended  to  the  Swan 
bands.  The  alternating  intensities  or  alternate 
missing  lines  in  the  He2,  Na,  Swan,  and  N.2+  bands  are 
formally  accounted  for.  The  NH  bands  classed  by 
Hulthen  and  Nakamura  (this  vol.,  185)  as  3P — V? 
are  probably  3P  — >-  3S.  A.  A.  Eldridge, 

Bands  in  the  extreme  ultra-violet  spectrum 
of  a  helium  discharge.  L.  A.  Sommer  (Proc.  Nat. 
Acad.  Sci.,  1927,  13,  213— 216).— The  helium  line 
600-3±0-6  A.  is  apparently  in  reality  a  band  arising 
from  a  low-lying  term  in  the  spectrum  of  molecular 
helium  corresponding  with  the  fundamental  term  hS 
in  the  spectrum  of  atomic  helium  and  having  almost 
the  same  term  value.  J.  S.  Carter. 

Structure  of  the  ultra-violet  absorption  hand 
of  ozone.  D.  Chalonge  and  M.  Lambrey  (Conipt, 
rend.,  1927,184, 1165 — 1167). — The  complete  structure 
of  the  ultra-violet  absorption  spectrum  of  ozone  has 
been  determined  by  the  use  of  the  continuous  spec¬ 
trum  of  hydrogen,  and  the  results  have  been  correlated 
with  those  obtained  in  the  Shaver  and  Huggins 
regions.  By  means  of  the  microphotometer,  a  series 
of  undulations  on  the  absorption  graph,  situated  on 
an  ascending  curve,  has  been  established,  and  the 
positions  of  their  maxima  have  been  determined. 

J.  Grant. 

Absorption  spectra  of  gallium,  indium,  man¬ 
ganese,  chromium,  nickel,  and  cobalt  in  under¬ 
water  sparks.  A.  W.  Smith  and  M.  Muskat 
physical  Rev.,  1927,  [ii],  29,  663— 672).— The 


absorption  lines  found  in  the  under-water  spark 
spectra  of  indium  and  gallium,  in  agreement  with 
observations  in  the  vapour  state,  indicate  that  the 
normal  state  of  the  valency  electron  is  the  2 p  state; 
for  manganese,  the  normal  state  of  the  valency 
electron  is  the  Is  sextet  level.  The  assignment  of 
lines  and  arrangement  of  terms  with  respect  to  the 
ground  level  given  by  Catalan  (A.,  1923,  ii,  519)  and 
Gieseler  (A.,  1924,  ii,  285)  for  chromium,  Bechert  and 
Sommer  (A.,  1925,  ii,  913,  1014)  for  nickel,  and 
Catalan  (A.,  1925,  ii,  611)  for  cobalt  are  verified. 

A.  A.  Eldridge. 

Absorption  spectra  and  pleochroism  of  iodine 
and  herapathite.  P.  Bovis  (Conipt,  rend.,  1927, 
184,  1237 — 1239). — The  optical  densities  of  layers  Ig 
thick  of  iodine  and  herapathite  have  been  deter¬ 
mined,  using  natural  and  polarised  light.  In  natural 
light,  iodine  and  herapathite  prepared  according  to 
the  Baume  and  Zimmern-Coutin  methods  (A.,  1926, 
706)  had  almost  the  same  opacities  for  a  wave-length 
of  0-650  g.  The  Baume  herapathite  had  the  most 
accentuated  pleochroism,  the  Zimmern-Coutin  pre¬ 
paration  behaving  like  a  mixture  of  iodine  and 
herapathite.  Solid  iodine  gave  a  large  absorption 
band  at  a  wave-length  of  about  0-255  jx. 

J.  Grant. 

Bands  in  the  absorption  spectrum  of  mercury. 
(Lord)  Rayleigh  (Nature,  1927,  119,  778). — Bands 
allied  to,  but  not  identical  with,  the  emission  bands 
previously  observed  from  3055  to  2697  A.  (this  vol., 
496)  have  been  obtained  in  absorption.  Closer 
examination  of  the  diffuse  absorption  bands  at 
2345,  2338,  2334,  and  2339  A.  shows  that  superposed 
on  this  structure  is  a  much  finer  one  of  the  order  of 
1  A.  The  lines  2270  and  2656  A.  were  not  detected 
in  absorption,  A.  A.  Eldridge. 

Intensities  of  molecular  beams.  T.  H.  John¬ 
son  (Nature,  1927,  119,  745— 746).— When  the 
region  between  the  two  slits  through  which  the  beam 
of  mercury  molecules  is  passed  (Knauer  and  Stern, 
this  vol.,  92)  is  surrounded  by  a  surface  cooled  with 
liquid  air,  the  intensity  of  the  beam  increases  uni¬ 
formly  with  the  oven  pressure  between  0-1  and  30  mm. 

A.  A.  Eldridoe. 

Effect  of  temperature  on  the  refractive  index 
of  rock  salt.  (Sir)  R.  Robertson  and  J.  J.  Fox 
(Nature,  1927,  119,  818). — The  acceptance  of  the 
4-4  n  emission  band  of  carbon  dioxide  or  the  quartz 
reflexion  bands  as  bench  marks  is  misleading  unless 
combined  with  suitable  temperature  corrections  of 
the  prism  used.  A  variation  of  5°  in  the  working 
temperature  with  rock  salt  or  fluorite  results  in  a 
difference  of  0-075  [j.  in  certain  parts  of  the  near 
infra-red.  A.  A.  Eldridoe. 

Transformation  spectra.  E.  L.  Nichols,  H.  L. 
Howes,  and  D.  T.  Wilber  (J.  Opt.  Soc.  Amer., 
1927,  14,  205 — 222). — Lenard’s  observations  on  the 
colours  of  molten  beads  of  salts  of  the  alkali  metals 
(A.,  1905,  ii,  565)  were  confirmed  and  the  temperatures 
at  which  the  effects  occur  determined.  Observations 
on  37  elements  the  salts  of  which  cannot  readily  be 
obtained  in  the  form  of  molten  beads  were  made  by 
introducing  small  quantities  of  their  compounds  into 
sodium  phosphate  or  borax  beads.  Such  beads 
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when  heated  in  a  hydrogen  flame  underwent  trans¬ 
formations  characterised  t>y  a  sudden  clouding  or 
clearing  at  definite  temperatures.  These  trans¬ 
formations  were  marked  by  changes  of  brightness, 
and  frequently  by  a  characteristic  colour  which  was 
present  only  during  the  transformation  stage.  The 
effects  were  reversible,  i.e.,  could  be  observed  either 
during  the  heating  or  the  cooling  of  the  beads.  The 
transformation  spectra  of  beads  containing  the  rare 
earths  correspond  with  those  of  the  cathode 
fluorescence  of  the  element.  L.  F.  Gilbert. 

New  infra-red  absorption  bands  of  methane. 
J.  W.  Ellis  (Proe.  Nat.  Acad.  Sci.,  1927,  13,  202 — 
207). — Five  new7  absorption  maxima  at  1-15,  1-37, 
166,  1-72,  and  1-80  p  are  reported.  The  combined 
data  of  Cooley  (A.,  1926,  659)  and  the  author  are 
tabulated  and  the  observed  bands  identified  in  terms 
of  four  fundamental  frequencies.  Chloroform  ex¬ 
hibits  bands  at  1-15,  1-40,  and  1-69  p..  The  bands 
intimately  associated  with  the  carbon-hydrogen 
linking  do  not  appear  to  constitute  a  single  parabolic 
series,  as  was  formerly  supposed.  Wave-length 
corrections  to  be  applied  to  all  the  author’s  previously- 
published  work  (A.,  1924,  ii,  218,  219 ;  1926,  454,  883) 
are  given.  J.  S.  Carter. 

Spectroscopic  researches  on  aromatic  amino- 
acids  and  their  derivatives.  E.  Aederhalden 
and  R.  Haas  (Z.  physiol.  Chem.,  1927, 166,  78 — 83).- — 
Absorption  spectra  for  o-  and  m-hydroxyphenyl- 
alanines  and  tyrosine  are  closely  alike,  the  curve  for 
the  unite-compound  lying  between  those  for  the 
ortho-  and  para- compounds.  The  main  absorption 
band  (i-=3580)  is  independent  of  the  nitrogen,  since 
it  also  appears  in  the  spectra  of  glycyl-Z-tyrosine  and 
tyrosine  anhydride  (3  :  6  -  di  -  p -  hy  d ro xybenzyl -2  :  5- 
diketopiperazine) .  In  0  -  carbethoxy  -  N  -  formyl- 
tyrosine,  the  band  shifts  to  3740,  from  which  it 
seems  probable  that  in  proteins  the  phenolic  hydroxyl 
group  of  tyrosine  is  free.  Absorption  spectra  for 
3  : 5-dibromo-  and  3  : 5-di-iodo-tyrosines  and  3  :  6-di- 
(3  :  5-di-iodo-4-hydroxybenzyl)-2  ;  5-diketopiperazine 
are  given.  Those  of  thyroxine  and  tryptophan  are 
quite  dissimilar,  contrary  to  the  statement  of  Hicks 
(A.,  1925,  ii,  473). 

The  preparation  of  3  :  6-di-(3  :  5-di-iodoA -hydroxy  - 
benzyl)- 2  :  5-diketopiperazine,  decomp,  about  204°,  by 
the  action  of  iodine  on  Z-tyrosine  anhydride  in  alkaline 

solution  is  described.  C.  Hollins. 

Ultra-violet  absorption  spectra  of  cycZohexene, 
ethyl  ether,  methyl  n-amyl  ether,  and  ethylene- 

chlorohydrin.  A.  W.  Smith,  C.  S.  Adams,  and 
C.  S.  Pease  (J.  Amer.  Chem.  Soc.,  1927,  49,  1335 — 
1346). — The  ultra-violet  absorption  spectra  of  cyclo- 
hexene,  ethyl  ether,  methyl  n-amyl  ether,  and 
ethylenechl  or  ohy  dr  in  all  show7  three  series  of  band 
spectra,  identical  with  those  previously  found  in 
benzene.  As  the  only  linkings  common  to  the 
compounds  compared  are  the  carbon-hydrogen  and 
carbon-carbon  linkings,  it  appears  that  one  or  other 
of  these  gives  riso  to  the  band  systems.  On  this 
assumption,  the  positions  of  the  absorption  bands 
in  the  near  infra-red  are  found  to  agree  w7ith  those 
calculated  from  the  positions  of  the  observed  ultra¬ 
violet  bands  by  Henri’s  formula  based  on  the  quantum 


theory  (A.,  1922,  ii,  679),  and  it  is  shown  that  these 
positions  agree  with  those  reported  for  a  large  number 
of  organic  liquids.  F.  G.  Willson. 

Absorption  spectra  and  the  constitution  of 
benzene  derivatives.  DC.  N.  A.  Valaschko  (J. 
Russ.  Phys.  Chem.  Soc.,  1926,  58,  779 — 822). — See 
this  vol.,  396.  E.  Rothstein. 

Ultra-violet  absorption  spectra  of  substances 
containing  two  benzene  rings.  A.  Castille 
(Bull.  Soc.  chim.  Belg.,  1927,  36,  292— 309).— The 
absorption  spectra  of  a  series  of  compounds  containing 
two  benzene  rings  have  been  studied,  in  hexane 
solution  and  in  the  vapour  state,  over  the  range 
4000 — 2000  A.  The  coefficients  of  absorption  are 
considerably  greater  than  the  corresponding  values 
for  compounds  containing  a  single  benzene  ring. 
The  spectra  of  diphenylmethane  and  of  dibenzyl 
show7  the  seven  narrow  bands  characteristic  of 
benzene,  w'hich  are,  howrever,  broader  and  displaced 
towrards  the  visible  region  by  about  90  A.  Com¬ 
pounds  in  which  the  two  rings  are  joined  by  an 
unsaturated  chain  exhibit  a  single  wide  band  resulting 
from  the  fusion  of  the  narrow  benzene  bands,  with, 
in  some  cases,  a  second  band  corresponding  with  the 
benzene  band  in  the  extreme  ultra-violet.  An 
increase  in  the  length  of  the  connecting  chain  is 
accompanied  by  a  displacement  of  these  bands 
towards  the  region  of  longer  wave-lengths.  The 
coefficients  of  absorption  increase  with  the  number 
of  ethylenic  linkings ;  diphenylamine,  however, 
possesses  an  abnormally  high  pow7er  of  absorption. 
When  the  twro  benzene  rings  are  linked  by  a  group 
containing  a  chromophore,  as  in  benzil  or  azobemene, 
the  modified  benzene  bands  are  displaced,  and  one 
or  more  bands  characteristic  of  the  chromophore 
appear  near  the  visible  region.  G.  A.  Elliott. 

Resonance,  fluorescence,  and  absorption  spec¬ 
tra  in  group  VI  of  the  periodic  system.  B.  Rosen 
(Z.  Physik,  1927,  43,  69—130). — The  resonance 
spectra  of  tellurium,  selenium,  and  sulphur  vapours 
are  very  similar  to  the  resonance  spectra  of  iodine  in 
respect  of  fine  structure  and  intensity  relations.  The 
resonance  spectra  of  tellurium  are  given  by  v=a— 
250-4w-f 0’53?i2,  where  a  has  the  values  23,930, 
25,451,  and  22,411,  respectively,  for  the  exciting 
mercury  lines  4359,  4046,  and  5461  A.  For  selenium, 
the  analogous  expression  is  v—  a—  397-5»-j-l-32n2, 
a  being  27,423  for  the  4046  series,  whilst  for  sulphur 
v~a— 724-ow— 2-91n2,  a  being  33,359  for  3132  A. 
The  vapour  fluorescence  in  this  group  begins  to  be 
marked  at  pressures  of  the  order  10' 3  mm.,  and  in¬ 
creases  up  to  pressures  of  1  mm.,  beyond  which  point 
surface  fluorescence  occurs.  The  disappearance  of 
the  fluorescence  is  due  largely  to  re-absorption. 
With  tellurium,  the  effect  of  foreign  gases  is  limited 
to  a  weakening  of  the  intensity.  The  absorption 
and  fluorescence  spectra  of  all  three  elements  have 
been  analysed  and  classified  schematically,  and 
formula  derived.  It  is  shown  that  the  higher  the 
level  to  wrhich  a  molecule  is  raised  hy  the  absorption 
of  the  exciting  line  the  more  numerous  will  be  the 
C!  anti-Stokes  ”  lines.  The  mi  dicar  vibration  fre¬ 
quencies  in  the  normal  state  are  approximately 
inversely  proportional  to  the  atomic  numbers,  a 
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conclusion  valid  for  groups  V,  VI,  and  VII  of  the 
periodic  system.  It  follows,  therefore,  that,  the 
binding  force  is  approximately  inversely  proportional 
to  the  atomic  numbers  or  to  the  atomic  weights. 
The  heats  of  dissociation  of  diatomic  sulphur, 
selenium,  and  tellurium  are  found  by  the  optical 
method  to  be  112,000±5000, 84,000,  and  65,000  g.-cal., 
respectively.  R.  A.  Morton. 

Fluorescence  and  molecular  induction  by 
resonance.  J.  Perrin  (Compt.  rend.,  1927,  184, 
1097 — 1100). — Activation  occurs  when  a  molecule 
changes  suddenly  to  a  state  of  higher  internal  energy 
as  the  result  of  the  absorption  of  a  quantum  from  an 
exciting  source.  Fluorescence,  which  may  thus  be 
correlated  with  deactivation,  the  reverse  of  activ¬ 
ation,  is  shown  to  increase  as  the  concentration  of  the 
solution  diminishes,  since  at  high  concentrations  the 
molecules  are  closer  together  and  the  proportion  of 
non-luminous  deactivations  is  increased.  Molecular 
induction  is  the  non-luminous  deactivation,  with  the 
expulsion  of  kinetic  energy,  resulting  from  the 
proximity  of  an  ordinary  and  an  active  molecule  of 
the  same  substance.  Selective  molecular  induction 
by  resonance  may  he  produced  between  molecules  of 
different  substances  the  absorption  hands  of  which 
are  close  or  identical.  Thus  eosin  lowers  the 
fluorescence  of  uranium  more  than  uranium  itself. 
When  the  absorption  bands  of  the  fluorescent  sub¬ 
stance  and  the  added  substance  are  dissimilar,  the 
mutual  induction  is  less  pronounced.  The  coefficient 
of  mutual  induction  may  be  calculated  analogously 
to  the  method  for  F.  Perrin’s  expression  for  the 
exponential  decrease  of  fluorescence  (cf.  following 
abstracts).  J.  Grant. 

Action  of  anti-oxygenic  compounds  on  fluores¬ 
cence.  Privault  (Compt.  rend.,  1927,  184,  1 120 — - 
1121;  cf.  preceding  and  following  abstracts). — The 
reducing  effect  of  certain  anti-oxygenic  salts  (e.g., 
iodides,  sulphides,  etc.)  on  the  luminosity  of 
fluorescence  (A.,  1926,  223)  is  due  to  the  physical 
actions  of  the  ions  concerned  on  the  excited  molecules 
of  the  fluorescent  substance,  which  favour  a  return 
to  the  normal  state  without  emission  of  light.  Such 
substances  should  also  lower  the  photochemical 
activity  of  fluorescent  substances.  Thus,  quinol 
inhibits  the  photochemical  oxidation  of  uranium 
and  also  its  pow'er  of  fluorescence,  and  the  latter 
action  has  the  same  physical  characteristics  as  those 
referred  to  above.  Other  anti-oxygenic  compounds 
(phenols,  nuclear  amines,  certain  sulphur  and  nitrogen 
compounds, and,  to  a  lesser  extent,  the  aliphatic  amines 
and  pyridine}  behave  similarly.  The  phenomenon  is 
non-chemical.  J.  Grant. 

Induced  deactivation  of  molecules  and  the 
theory  of  anti-oxygenic  compounds.  F.  Perrin 
(Compt.  rend.,  1927,  184,  1 121— 1124),— The  pheno¬ 
menon  observed  by  Privault  (cf.  preceding  abstract) 
is  styled  forced  induction  (in  opposition  to  resonance 
induction),  and  is  related  to  the  deactivation  of  an 
excited  moleeulo  by  a  free  electron  such  as  would  be 
ound  loosely  bound  in  an  easily  oxidisable  substance 
ike  an  anti-oxygen.  An  explanation  of  anti-oxygenic 
eiteets  is  to  be  found  in  a  chain  theory  of  reaction 
(such  as  Bodenstein’s),  in  which  the  energy  liberated 


by  a  reacting  molecule  supplies  energy  to  activate 
other  molecules,  which  can  then  also  react.  The 
diminution  of  the  mean  lives  of  the  activated 
molecules  by  the  deactivating  molecules  diminishes 
the  chances  of  reaction  of  the  former.  Thus,  anti¬ 
oxygens  may  also  inhibit  certain  photochemical 
reactions  which  are  not  necessarity  oxidations. 

J.  Grant. 

Luminescence  of  caesium  vapour  in  the  silent 
discharge.  G.  Balasse  and  0.  Goche  (Bull. 
Acad.  roy.  Belg.,  1926,  [v],  12,  835— 839).— A  pre¬ 
liminary  investigation  of  the  cassium  spectrum  pro¬ 
duced  in  the  silent  discharge  shows  that  all  the  lines 
of  the  are  spectrum  are  present,  together  with  some 
of  the  spark  lines.  Several  faint  diffuse  lines  in  the 
arc  series  ls—md,  which  have  not  been  observed 
previously,  have  been  measured.  There  is  some 
continuous  spectrum  produced  at  temperatures  above 
about  200°.  The  spectra  obtained  with  decreasing 
intensity  of  excitation  extend  less  and  less  into  the 
short  wave-length  region,  an  effect  which  is  thought 
to  be  independent  o!  the  substance  studied.  The 
differentiation  among  rays  of  the  spark  spectrum, 
observed  with  certain  intensities  of  excitation,  is  not 
thought  to  be  due  to  ionisation  with  the  loss  of  one 
and  two  electrons,  as  required  by  Bohr’s  theory  of 
the  structure  of  the  caesium  atom.  H.  F.  Gillbb. 

Excitation  of  phosphorescence  by  means  of 
slow  cathode  rays.  H.  W.  Ernst  (Ann.  Physik, 
1927,  [iv],  82,  1051— 1076).— With  the  CaS-Cu 
phosphor  the  a-  and  {3-bands  are  excited  both  by 
cathode  rays  and  light,  but  the  a-band  is  much  the 
stronger  of  the  two  with  light,  whereas  the  {3-band 
predominates  slightly  with  cathode-ray  excitation. 
The  specific  light  intensity  during  cathode-ray 
excitation  is  over  a  wide  range  directly  proportional 
to  the  electron  density,  if  the  voltage  is  maintained 
•  constant.  An  upper  limit  to  the  degree  of  excitation 
was  not  reached.  The  economy  quotient  for  a 
defined  CaS-Bi  phosphor  was  0T1,  and  for  other 
phosphors  it  was  even  smaller.  Curves  expressing 
the  relation  between  specific  light  intensity  and 
electron-accelerating  potentials  are  given.  For  small 
velocities,  the  rate  of  increase  of  intensity  is  slow,  but 
as  the  velocity  increases,  the  intensity  gradually 
approaches  a  linear  rate  of  increase,  which  is  main¬ 
tained  until  the  velocity  becomes  large.  For  the 
same  band  occurring  in  different  preparations  with 
different  intensities  and  voltages  (so  long  as  these 
are  not  too  great),  the  same  economy  quotient  is 
obtained,  provided  the  metal  content  is  maintained 
constant.  The  momentary  light  exerts  no  appreciable 
effect.  The  economy  quotient  for  CaS-Cua  and 
CaS-Cu [3  increases  with  increasing  metal  content  up 
to  a  maximum  of  0T3  and  0T0  at  0-75  X  HP3  and 
0-9 xlO'3  g.  of  copper  per  g.,  respectively;  it  falls  off 
somewhat  rapidly  with  further  increase  of  con¬ 
centration.  R.  A.  Morton. 

Dielectric  constants  and  magnetic  suscepti¬ 
bilities  in  the  new  quantum  mechanics.  I. 
General  proof  of  the  Langevin-Debye  formula. 

J.  H.  Van  Vleck  (Physical  Rev.,  1927,  [ii],  29, 
727 — 744). — Mathematical.  The  proof  of  the  formula 
X~Nx-^N^2;'MT,  where  x  m  the  susceptibility, 
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N  the  number  of  atoms  or  molecules  per  unit  volume, 
k  the  gas  constant,  and  a  a  constant  independent  of 
T,  is  based  on  the  single  assumption  that  the  atom 
or  molecule  has  a  “  permanent  ”  moment  vector  of 
which  the  precession  frequencies  are  small  compared 
with  kT.  A.  A.  Eldridge. 

Dielectric  constant  and  the  wave-mechanics. 
R,  Gans  (Physikal.  Z.,  1927,  28,  309—313). 

Index  of  refraction  and  dielectric  constant  of 
water  vapour.  A.  Bramley  (J.  Franklin  Inst., 
1927,  203,  701 — 711). — By  an  interferometer  method, 
the  variation  of  the  index  of  refraction  of  water 
vapour  with  the  voltage  applied  to  a  cylindrical 
condenser  is  studied.  The  effect  observed,  which 
was  proportional  to  the  square  of  the  electric  intensity, 
agreed  well  with  the  predicted  effect.  A  theory  of 
the  effect  is  given.  W.  E.  Downey. 

Difference  in  time  lags  in  the  disappearance 
of  the  electric  double  refraction  behind  that  of 
the  electric  field  in  several  liquids.  J.  W.  Beams 
and  F.  Allison  (Phil.  Mag.,  1927,  [vii],  3,  1 199— 
120-1). — A  method  has  been  developed  by  means  of 
which  the  difference  in  time  lags  of  the  disappearance 
of  the  electric  double  refraction  after  the  removal  of 
the  electric  field  in  various  liquids  can  be  measured 
with  a  precision  of  0-4  x  10~9  sec.  Of  several  liquids 
investigated,  carbon  disulphide  showed  the  smallest 
lag.  It  is  therefore  probably  the  best  liquid  to 
employ  in  experiments  in  which  the  rate  of  decay  of 
electric  double  refraction  is  used  to  measure  small 
time  intervals.  A.  E.  Mitchell. 

Measurement  of  the  ratio  ft  :  h  by  means  of 
the  anomalous  dispersion  of  thallium.  E.  Fermi 
and  F.  Rasetti  (Atti  R.  Accad.  Lincei,  1927,  [vij,  5, 
566 — 570). — Investigation  of  the  anomalous  dis¬ 
persion  of  thallium  vapour  by  Puecianti’s  inter¬ 
ferential  method  leads  to  results  which  give,  for  the 
ratio  between  the  universal  constants  h:k  of  the 
form  of  Boltzmann’s  statistical  law  derived  from  the 
quantum  theory,  a  value  accurate  to  within  20%. 

According  to  McLennan’s  results  (A.,  1921,  ii,  665), 
at  540°  the  rcfractivity  of  thallium  vapour  should 
be  of  the  same  order  of  magnitude  as  that  of  air 
at  atmospheric  pressure.  The  vapour  pressure  of 
thallium  at  540°  being  about  0-001  mm.,  the  atomic 
refraetivity  would  thus  be  about  100,000  times  that 
of  other  metallic  vapours.  The  authors’  results 
indicate  that  thallium  vapour  has  normal  refraetivity. 

T.  H.  Pope. 

Anomalous  dispersion  and  absorption  of 
electric  waves.  S.  Mizushima  (Physikal.  Z.,  1927, 
28,  418— 421).—  See  A.,  1926,  560,  778,  886,  1082. 

Calculation  of  the  rotatory  power  of  a  system 
of  anisotropic  atoms  or  molecules.  R.  de 

Mallemann  (Compt.  rend.,  1927, 184, 1241—1243).— 
A  general  expression  for  the  rotatory  power,  based 
on  the  author’s  theory,  has  been  deduced  for  two 
molecular  models  (binary  molecule  and  quartz  types) 
in  which  the  symmetrical  elements  (molecules, 
radicals,  or  atoms)  arc  arranged  in  such  a  way  that 
two  of  their  principal  planes  arc  parallel!  The 
rotation  is  shown  to  be  proportional  to  the  square  of 
the  birefringence.  J.  Grant. 


General  theory  of  molecular  rotation.  R.  de 
Mallemann  (Compt.  rend.,  1927,  184,  1374 — 1376). 
— The  source  of  rotatory  power  resides  essentially  in 
the  mutual  actions  of  the  atoms  constituting  the 
system,  and  these  may  be  related  with  rotation- 
vectors  in  the  mechanical  sense.  An  attempt  has 
been  made  to  show  that  in  every  asymmetric  medium 
three  rectangular  directions  of  propagation  exist. 
The  properties  of  such  a  medium  are  completely 
defined  by  two  symmetrical  tensors,  viz.,  the  electro¬ 
elastic  tensor  and  the  rotatory  tensor,  on  which 
depend  the  pure  refringence  and  the  optical  activity, 
respectively.  These  tensors  are  calculable  numerically. 

J.  Grant. 

Rotatory  power  of  the  tartrate  ion.  E.  Dar- 
mois  (Compt.  rend.,  1927,  184,  1239 — 1241). — The 
specific  rotatory  power  and  rotatory  dispersion  of 
sodium  tartrate  are  considerably  affected  by  the 
presence  of  neutral  salts ;  thus  in  solutions  of  calcium 
chloride  of  the  concentrations  0,  0-53,  1-41,  2-82,  and 
4-2 M,  [k]18  of  the  tartrate  ion  (yellow  mercury  lino) 
is  +43-3°,  +32-9°,  +16-2°,  +1-0°,  and  -4-55°, 
assuming  that  all  the  tartaric  acid  is  present  as  the 
bivalent  ion.  Barium  and  strontium  chlorides,  and, 
to  a  lesser  degree,  calcium  nitrate  and  sodium, 
lithium,  and  magnesium  chlorides  also  have  a 
negative  effect  (in  3-55/-calcium  nitrate,  [«]18=  +  13°; 
in  4-45/ -sodium  chloride,  +37°;  in  7 -8i)i -lithium 
chloride,  —4-7° ;  in  3-25/-magnesium  chloride, 
+  30-9°).  Salts  of  the  rare  earths  cause  a  rapid 
decrease,  followed  in  some  cases  by  an  increase  (in 
0-3,  0-5,  TO,  1-5 JZ-lanthanum  nitrate  [a]18=  —  47-1°, 
-47-1°,  -33-5°, -22-8°;  in 0-026, 0-092, 0-185,0-271, 
0-415,  0-5545/ -lanthanum  chloride,  containing  2-0651- 
calcium  chloride  to  prevent  precipitation  of  the 
tartrate,  [ali8=+4-0°, -6-9°,  -25-0°,  -37 -5°, -47-5°, 
-45-0°).  Potassium  chloride,  on  the  other  hand, 
causes  an  increase  (in  0-77,  1-54,  and  3-085/ -solutions 
+49-0°,  and  +48-8°);  manganous 
chloride,  manganous  sulphate,  and  ferrous  chloride 
have  a  similar  effect.  Ferrous  sulphate  has  a  pro¬ 
nounced  positive  effect  (in  0-725/-solution  [a]18= 
+  104°),  whilst  zinc  chloride  causes  a  slight  increase, 
followed  by  mutarotation,  bringing  [a]  to  its  original 
value.  In  aluminium  chloride  solution,  the  initial 
positive  effect  is  followed  by  considerable  mutarotation. 
Salts  of  the  quadrivalent  metals  and  those  of  copper 
cause  a  very  large  increase  (in  0-25/ -thallium 
nitrate  [a]ls=  +  165°).  W.  ,T.  Powell, 

Dispersion  and  rotatory  power  of  monoethyl 
aspartate.  M.  L.  Pagliarulo  (Atti  R.  Accad. 
Lincei,  1927,  [vi],  5,  505— 510).— The  rotation,  index 
of  refraction,  and  temperature  differential  of  the 
index  of  refraction  in  the  range  15 — 20°  have  been 
determined  for  a  solution  containing  0-748%  of 
monoethyl  aspartate  in  the  range  6708—4046  A.  In 
the  range  6300 — 5300  A.,  the  curve  of  the  rotation 
shows  two  inflexions  similar  to  those  characterising 
the  refractive  index  in  the  neighbourhood  of  an 
absorption  maximum ;  the  curve  of  the  temperature 
differential  of  the  index  of  refraction  shows  a  corre¬ 
sponding  maximum.  R.  W.  Lunt. 

Electronic  configurations  of  complex  salts. 
C.  D.  Nenitzesco  (Bui.  Soc.  Chim.  Romania,  1926, 
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8,  10 — 17). — Theoretical.  A  comparison  is  made 
between  the  electronic  configurations  of  inert  gases 
and  those  of  complex  salts.  It  is  explained  that 
although  it  is  not  absolutely  necessary,  a  complex 
salt  docs  tend  to  assume  the  electronic  configuration 
of  an  inert  gas.  Examples  of  complex  salts  are 
quoted  to  demonstrate  the  truth  of  the  hypothesis. 

H.  Burton. 

Space  configuration  of  the  halogen  derivatives 
of  bivalent  molybdenum,  tungsten,  and  tantalum. 
K.  Lindner  (Z.  anorg.  Chem.,  1927,  162,  203—221). 
— From  a  combination  of  tetrahedra  and  octahedra, 
representing  nuclei  with  the  co-ordination  numbers  4 
and  6,  respectively,  figures  are  derived  which  represent 
nuclei  containing  more  than  one  metal  atom  and 
having  the  co-ordination  numbers  6 — 12.  These  are 
applied  to  explain  the  structure  of  the  above  com¬ 
pounds,  and  of  polymerised  halides,  such  as  those  of 
cadmium.  R.  Ccfthill. 

Electric  moments  of  substituted  benzene 
molecules  and  the  structure  of  the  benzene  ring. 
C.  P.  Smyth  and  S.  0.  Morgan  (J.  Amer.  Chem.  Soc., 
1927  ,  49,  1030 — 1038). — The  densities  and  dielectric 
constants  of  solutions  of  the  mono-  and  di-chloro- 
substitution  products  of  benzene  in  benzene  and 
hexane  have  been  determined,  and  by  combining 
the  results  with  the  molecular  refractions  the  electric 
moments  of  the  solute  molecules  have  been  calculated. 
The  results  agree  with  those  calculated  on  the  assump¬ 
tion  that  the  benzene  ring  is  best  represented  by  a 
hexagon  with  all  the  carbon  and  hydrogen  atoms  in 
the  same  plane,  whereas  the  figures  obtained  by 
assuming  Baeyer’s  or  Korner’s  arrangement  deviate 
widely  from  the  experimental  values.  It  is  suggested 
that  substitution  in  the  benzene  molecule  may  cause 
distortion  into  a  somewhat  puckered  ring. 

H.  F.  Gillbe. 

“  Florentium  "  [illinium].  L.  Rolla  and  L. 
Fernandes  (Gazzetta,  1927,  57,  290— 292).— Po¬ 
lemical  against  Noyes;  a  reassertion  of  priority  in 
the  discovery  of  element  61  (this  vol.,  190,  296,  501). 

E.  W.  Wig nall. 

Manganese  bomologues.  [Elements  of]  atomic 
numbers  43  and  75.  W.  Prandtl  (Z.  angew. 
Chem.,  1927,  40,  561 — 564;  cf.  this  vol.,  433). — 
Polemical.  A  summary  of  previous  criticisms  on 
the  work  of  Noddack,  Tacke,  and  Berg  (A.,  1925,  ii, 
939).  L.  M.  Clark. 

Crystalline  structure  and  chemical  composi¬ 
tion.  V,  M.  Goldschmidt  (Ber.,  1927,  60,  [B], 
1263 — 1296). — A  lecture  to  the  German  Chemical 

Society.  H.  Wren. 

Atomic  lattices  and  atomic  dimensions-  J.  K. 

Morse  (Proc.  Nat.  Acad.  Sci.,  1927,  13,  227—232).— 
The  Lewis-Langmuir  concept  of  cubic  atoms  is 
extended  to  simple  polyhedrons  inseribable  in  spheres. 

It  is  shown  that  such  simple  models  can  be  built  up 
into  various  types  of  observed  cubic  and  hexagonal 
lattices,  and  that  the  lattice  constants  are  geometric¬ 
ally  related  to  the  radii  of  the  circumscribing  spheres. 
If  atoms  are  assumed  to  unite  with  each  other  to 
form  lattices  by  sharing  electrons,  and  centre  positions 
identified  with  atom  centres,  and  corners  with  possible 
electron  positions,  the  possible  atomic  radii  of  34 


atoms  can  be  calculated  from  existing  data  on  tho 
lattice  constants.  The  calculated  atomic  radius  of 
carbon  in  diamond,  0-77  A.,  is  almost  identical  with 
the  calculated  radius  in  graphite,  0-75  A.  If  this 
agreement  is  not  merely  a  coincidence,  it  would 
appear  that  a  carbon  atom  in  combination  can  be 
treated  as  a  cube,  that  its  radius  is  approximately 
constant  over  a  wide  range  of  conditions,  and  that  it 
can  unite  with  other  carbon  atoms  by  sharing  one 
electron.  j/S.  Carter. 

Crystalline  structure  of  tervalent  metals.  I. 
Chromic  chloride.  G.  Natta  (Afcti  R.  Accad. 
Lincei,  1927,  [vi],  5,  592— 597).— Cl  iromic  chloride 

crystallises  in  the  rhombohedric  system  and  probably 
in  the  holohedral  class.  Its  unit  cell  contains 
1  molecule  of  CrCl3  and  has  the  side  a— 4-42  A.,  the 
axial  ratio  c  :  a  1-29—1-30  and  d„lc  2-71. 

T.  H.  Pope. 

Crystalline  structure  of  iodine.  I.  A.  Fer¬ 
rari  (Atti  R.  Accad.  Lincei,  1927,  [vi],  5,  582 — 586). 
—X-Ray  examination  shows  that  iodine  exhibits  a 
rhombic  lattice  with  an  elementary  cell  composed 
of  an  orthogonal  parallelepiped  containing  8  atoms ; 
o=4-760,  fc=7-164,  and  c=9-783  A.  T.  H.  Pork. 

Lattice  constants  of  rock  salt  and  of  pure 
sodium  chloride.  T.  Barth  and  G.  Lunde  (Z. 
physikal.  Chem.,  1927,  126,  417— 424).— The  lattice 
constant  a  of  a  natural  rock  salt  crystal  is  about 
0-002  A.  greater  than  that  of  pure  sodium  chloride. 
Taking  o=5-628  for  rock  salt  as  standard,  for  pure 
sodium  chloride  0=5-626^0-001  A.  A  systematic 
error  is  therefore  introduced  into  powder-diagram 
measurements  in  which  sodium  chloride  is  employed 
if  a  is  taken  to  be  5-628,  although  such  error  lies 
usually  within  the  experimental  error. 

H.  F.  Gillre. 

Isomorphism  of  sklodowskite  with  urano- 
phane.  A.  Schoep  (Natuurwet.  Tijdschr.,  1927,  9, 
30 — 33). — Sklodowskite,  formerly  described  from 
optical  evidence  only  as  rhombic,  is  now  found  to  be 
so  by  measurement,  the  constants  being  a  :  b  :  c= 
0-3114  :  1  :  1-0554,  (010) :  (110)=72— 73°  45'.  These 
are  very  close  to  the  corresponding  constants  for 
uranophane,  and  from  this  and  the  similarity  in 
composition  the  two  are  believed  to  be  isomorphous. 
No  evidence  that  they  form  an  isomorphous  series, 
however,  is  available.  S.  I.  Levy. 

Crystals  of  kasolite,  soddyite,  and  brochantite. 
A.  Schoep  (Natuurwet.  Tijdschr.,  1927,  9,  25—30). — 
Measurements  of  good  crystals  of  the  three  minerals 
from  Katanga  are  given.  Two  varieties  of  kasolite 
are  described,  one  translucent,  amber-coloured,  the 
other  opaque,  ochre-coloured ;  the  constants  deduced 
by  Buttgenbach  (Bull.  Acad.  roy.  Belg,,  1922,  [v], 
10,  573)  are  confirmed.  The  constants  for  soddyite 
have  been  calculated  from  measurements  on  a  par¬ 
ticularly  good  crystal.  New  faces  and  habits  for 
brochantite  are  described,  and  the  constants 
calculated.  S.  I.  Levy. 

Identity  of  the  crystalline  structures  of  the 
compounds  Fe,,S,  and  FeS.  C.  Fontana  (Atti 
R.  Accad.  Lincei,  1927,  [vi],  5,  579— 581).— The 
identity  in  crystalline  structure  exhibited  by  ferrous 
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sulphide  (troilitc),  and  by  (3-pyrrhotites  prepared  by 
Allen,  Crenshaw,  and  Johnston  (A,,  1912,  ii,  354),  de 
Jong  {A.,  1926,  460),  and  the  author  shows  that  the 
reaction  between  magnetite  and  hydrogen  sulphide 
at  1000°  and  at  ordinary  pressure  is  represented 
by  Fe203,Fe0+4H2S  — >  SFeS-f-S-i-JHgO,  The  sul¬ 
phur  remaining  in  the  product  occupies  no  fixed, 
characteristic  position  in  the  crystal  lattice.  The 
existence  of  Fe3Sj  as  a  chemical  individual  cannot  be 
regarded  as  proved  (cf.  de  Jong  and  Willems,  this 
vol.,  502).  T.  H.  Pope. 

Nature  of  the  carbon,  chain  in  liquid  crystal 
substances.  D.  Vorlander  (Z.  physikal.  Chem., 
1927,  126,  449 — 472). — -The  first  and  second  m.  p.  of 
the  phenetoleazophcnol  and  anisoleazophenol  esters  of 
the  saturated  aliphatic  monocarboxylie  acids  have 
been  determined ;  the  two  m.  p.  show  the  same  type 
of  variation  with  the  number  of  carbon  atoms  in  the 
chain.  The  second  m.  p.  falls  sharply  with  increasing 
number  of  atoms  in  the  carbon  chain  up  to  5,  after 
which  alternation  sets  in,  the  general  tendency  being 
for  the  m.  p.  to  increase  with  increasing  number  of 
carbon  atoms,  so  that  the  curve  approaches  that  of 
the  first  m.  p.  The  range  of  existence  of  liquid 
crystals,  determined  by  the  distance  between  the 
two  m.-p.  curves,  decreases  rapidly  as  the  series  is 
ascended.  The  anisoleazophenol  esters  have  a  con¬ 
siderably  larger  range  of  existence  than  the  phenetole¬ 
azophcnol  esters.  The  conclusion  is  reached  that  the 
normal  aliphatic  carbon  chain  is  of  linear  or  zig-zag 
form,  but  not  spiral.  The  same  is  true  of  the  aliphatic 
dicarboxylic  acids.  In  the  liquid  state,  all  possible 
forms  arc  capable  of  existence,  but  with  certain  forms, 
dependent  on  the  nature  of  the  chain,  predominating. 

Investigation  of  the  unsaturated  aliphatic  carb¬ 
oxylic  acids  shows  that  a  double  linking  in  the 
a-position  markedly  increases  the  tendency  to  liquid 
crystal  formation,  whilst  in  other  positions  the  effect 
is  less  noticeable.  Tvo  adjacent  double  linkings 
have  a  strong  effect,  whilst  with  a  third  the  tendency 
is  still  further  increased.  Copious  data  are  also 
given  for  the  alkyl  esters  of  azoxycinnamic  acid  and 
for  aromatic  derivatives  of  the  diphenylparaflins. 

Whereas  all  these  compounds  show  alternation  of 
the  m.  p.  with  increasing  chain  length,  substances 
having  chains  of  benzene  rings  joined  in  the  para- 
position  show  no  alternation,  but  a  steady  decrease  in 
the  tendency  to  liquid  crystal  formation  as  the 
number  of  carbon  atoms  in  the  chain  increases.  The 
para- valency  forces  of  the  benzene  ring  are  therefore 
considered  to  act  in  a  straight  line  and  in  the  plane 
of  the  ring. 

Pentaphenyl  forms  one  liquid  crystal  phase  and 
probably  only  one  solid  crystalline  form,  whilst 
hexaphenyl  exists  in  two  enantiotropic  modifications. 

H.  F.  Gillbe. 

Distribution  of  intensity  in  the  X-ray  spectra 
o£  the  normal  saturated  dicarboxylic  acids,  their 
diethyl  and  monoethyl  esters.  A.  R,  Norman d, 
J.  D.  Ross,  and  E.  Henderson  {Proe,  Roy.  Soc. 
Edinburgh,  1926 — 1927,  47,  69 — 80). — The  series  of 
normal  saturated  dicarboxylic  acids,  their  diethyl 
and  monoethyl  esters,  were  investigated  by  means  of 
X-rays,  and  from  the  measurement  of  their  principal 


spacings  a  definite  single-chain  structure  is  assigned 
to  each.  Formulae  derived  by  Shearer  for  similar 
compounds  are  applied,  and  the  intensity  distribution 
among  the  several  orders  of  reflexion  from  the  prin¬ 
cipal  planes  is  calculated.  Comparison  of  calculated 
with  observed  results  showed  good  agreement  in 
every  case,  thus  confirming  the  chain  structures 
assigned.  W.  Clark. 

Molecular  space  array  in  liquid  primary  n- 
alcohols  :  the  cybotactic  state.  G.  W.  Stewart 
and  R.  M.  Morrow  [with  W.  D.  Crozier]  (Proc,  Nat. 
Acad.  Sci.,  1927,  13,  222 — 223). — The  liquid  primary 
M-alcohols  from  methyl  to  undecyl  have  been  investig¬ 
ated  using  the  Moifa  X-radiation.  There  are  two 
significant  distances  determined  by  diffraction  inten¬ 
sity  peaks.  One  of  these  remains  fairly  constant, 
varying  from  4-6  A.  with  undecyl  alcohol  to  4-4  A. 
with  butyl  alcohol,  and  then  decreasing  more  rapidly 
to  3-8  A.  with  methyl  alcohol.  The  other  distance 
varies  linearly  with  the  CH2  content  of  the  molecule, 
the  variation  for  each  such  addition  being  about 
T54  A.  The  latter  distance  appears  to  be  due  to  the 
length  of  the  chain,  and  the  former  to  the  distance  of 
separation  of  molecules  perpendicular  to  the  chain. 
From  density  measurements  and  from  the  polarity 
of  the  compounds,  it  is  concluded  that  two  polar 
hydroxyl  groups  unite  to  form  a  chain  two  molecules 
in  length,  and  that  the  planes  containing  these  groups 
are  not  perpendicular  to  the  chains.  Addition  of  each 
CH2  group  lengthens  the  molecule  by  about  1-3  A., 
a  number  in  agreement  with  the  results  of  MtiJIer 
and  Saville  (A.,  1925,  ii,  367)  for  solid,  long-chain 
hydrocarbons.  The  present  interpretation  of  separ¬ 
ations  of  chains  and  relative  positions  of  heads  is  in 
agreement  with  the  calculations  of  Adam  (A.,  1922, 
ii,  687 ;  1923,  ii,  539)  on  the  cross-sectional  areas  of 
saturated  fatty  acid  chains  on  water  surfaces.  The 
present  data  indicate  a  definite  space  array  in  these 
liquids  which  is  not  crystalline,  but  one  in  which 
molecular  mobility  is  permitted,  the  resulting  peaks 
representing  the  most  probable  spacings.  The  name 
suggested  for  such  an  array  is  cybobaxis  (adjective 
cybotactic).  J.  S.  Carter. 

Crystal  structure  of  benzil.  (Mjss)  N.  C.  B. 
Allen  (Phil.  Mag.,  1927,  [vii],  3,  1037— 1040).— An 
X-ray  examination  of  crystalline  benzil  has  been 
made  with  a  Bragg  ionisation  spectrometer.  The 
crystal  is  built  on  a  hexagonal  lattice,  and  the  unit 
cell  contains  three  molecules  disposed  spirally  about 
the  principal  axis.  The  molecule  has  a  dyad  axis, 
and  the  space-group  is  Hi  or  the  enantiomorphous 
form  D\.  The  axial  lengths  calculated  for  this  cell 
are  »=8-42  and  c=13-75  A.,  which  values  are  in 
disagreement  with  those  of  Becker  and  Rose  (A., 
1923,  i,  550),  who  found  a=8J5  and  c— 13-46  A. 
The  optical  activity,  which  slightly  exceeds  that  of 
quartz,  is  due,  as  it  is  in  quartz,  to  the  spiral  arrange¬ 
ment  of  the  molecules  in  the  cell.  A.  E.  Mitchell. 

Crystal  structure  of  quinol  II.  W.  A.  Caspaei 
(J.C.S.,  1927,  1093— 1095).— X-Ray  examination 

shows  that  the  trigonal-polar  crystals  of  the  p-modi- 
fication  of  quinol  (d  1-31,  m.  p.  166°)  which  are 
deposited  from  methyl-alcoholic  solutions  at  the 
ordinary  temperature  have  the  cell-dimensions  c= 
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16-25  and  c—5-53  A.,  and  that  the  space-group  is  C\. 
The  lattice  is  hexagonal,  and  the  cell  contains  9  mole¬ 
cules.  Since  the  symmetry  requires  only  three 
lattice  units,  an  asymmetric  association  of  3  molecules 
in  each  unit  is  indicated.  A  similar  triple  crystallo¬ 
graphic  association  was  observed  with  a-quinol  (this 
vol.,  10).  Similar  measurements  on  the  y- modi¬ 
fication  (d  1-325,  m.  p.,  169°)  obtained  by  sublimation 
lead  to  the  values  a— 13-24,  6=5-20,  c=8-ll  A.  The 
cell  contains  4  molecules.  The  space-group  is  C2,„ 
and  the  crystal  is  built  up  on  the  simple  lattice  Tm. 

J.  S.  Carter. 

Arrangement  of  micro-crystals  in  beaten 
gold  foil.  S.  Tanaka  (Mem.  Coll.  Sci.  Kyoto, 
1927,  10,  183 — 189). — Examination  of  the  micro- 
crystals  in  rolled  and  hammered  gold  foil  by  the 
A-ray  method  shows  that  the  majority  are  arranged 
with  their  (110)  faces  nearly  parallel  to  the  surface 
of  rolling,  and  the  normals  of  the  (211)  faces  parallel 
to  the  direction  of  rolling.  In  foil,  prepared  by 
hammering  for  a  long  time,  the  (100)  faces  of  the 
crystals  are  arranged  parallel  to  the  surface,  the 
orientations  in  other  respects  being  at  random. 
During  the  beating  process,  there  is  a  comparatively 
persistent  stage,  during  which  the  crystals  assume  a 
fibrous  structure  with  the  normals  of  the  (110)  faces 
as  their  common  axis  arranged  roughly  parallel  to 
the  surface  of  the  foil.  H.  Burton. 

Metal  single  crystals.  K.  W.  Hausser  and 
P.  Scholz  (Wiss.  Veroff.  Siemens-Konz.,  1927,  5, 
141 — 164). — Large  single  crystals  can  be  prepared  by 
cooling  the  molten  metal  very  slowly.  Single  crystals 
of  copper  weighing  6  kg.  have  been  made.  The 
general  properties  of  single  crystals  are  discussed, 
with  special  reference  to  their  hardness  and  unusually 
high  elongation  before  fracture.  Methods  of  deter¬ 
mining  crystal  orientation  are  critically  reviewed. 
Experiments  with  large  single -crystal  spheres  of 
copper  are  described.  The  orientation  is  most  easily 
determined  by  etching,  and  their  appearance  is 
illustrated  in  coloured  plates.  The  disagreement 
between  calculated  and  actual  values  of  many 
properties  of  metals  is  ascribed  to  their  polycrystalline 
structure.  Artificial  and  natural  single  crystals  have 
not  uniform  lattices,  but  are  composed  of  numerous 
crystallites  of  similar  orientation.  The  etched  sur¬ 
faces  of  large  single  crystals  reveal  defects  which  are 
not  observed  with  wires.  The  crystals  appear  to 
have  different  chemical  properties  in  different  direc¬ 
tions,  as  shown  by  the  forms  produced  on  etching, 
and  by  the  precipitation  of  mercury  from  mercuric 
nitrate  on  the  rhombododecahedral  faces,  but  not  on 
the  comers.  C,  J.  Smithells. 

Thermal  and  electrical  conductivity  of  a  single 
crystal  of  aluminium.  E.  Griffiths  (Proc.  Roy. 
hoc.,  1927,  A,  115,  236— 241).— The  thermal  con- 
ductmty  of  an  aluminium  crystal  (99-6%  Al,  0-2% 
0'2%  Pe) ,  prepared  by  the  method  described  by 
arpenter  (B.,  1926,  792),  has  been  determined  by 
setting  up  a  longitudinal  heat  flow  in  the  crystal, 
neat  loss  from  the  sides  being  prevented  by  the  use 
o  <  a  coaxial  shield,  constituting  a  guard  ring,  along 
mi  .  ^  same  temperature  gradient  is  maintained. 
e  va‘ue  *=0-55  was  obtained;  tests  with  an 


extruded  bar  of  aluminium  (99-7%  aluminium)  gave 
practically  the  same  result.  The  temperature  coeffi¬ 
cient  of  thermal  conductivity  of  the  crystal  has  a 
small  positive  value.  From  measurement  of  the 
potential  drop  v'hen  a  known  current  is  passed  through 
the  crystal,  the  value  2-89x10"®  ohm  per  c.c.  was 
obtained  for  the  specific  resistivity  of  the  crystal 
at  18°.  Calculation  of  Lorenz’s  constant,  «/)//’, 
gives  5-4  X  10~9,  which  falls  within  the  range  of  pub¬ 
lished  values,  5‘3 — 6'0  x  10'®,  previously  determined 
for  cast  or  rolled  pure  metals. 

L.  L.  Bircujishaw. 

Hardness  of  metals  in  relation  to  periodicity. 
S.  A.  Korff  (Nature,  1927,  119,  818). — The  hardness 
periodicity  determined  by  Mallock  (this  vol.,  300) 
accords  with  the  18-period  table  given  by  Russell, 
Dugan,  and  Stewart  (“  Astronomy  ”).  A  possible 
interpretation  lies  in  the  completeness  or  otherwise 
of  the  electron  shells.  A.  A.  Eldridge. 

Influence  of  plastic  deformation  on  the  thermal 
expansion  coefficient  of  metals.  W.  Jubitz  (Z. 
tech.  Physik,  1926,  7,  522 — 527). — Rolling  a  east 
zinc  bar  at  150°  causes  an  increase,  and  further  cold 
treatment  a  decrease,  in  the  expansion  coefficient,  in 
accordance  with  Polanyi’s  theory  of  the  directive 
influence  of  drawing  on  micro-crystals.  Hammering 
produces  a  similar  effect.  The  value  for  a  slowly 
solidified  zinc  rod  was  near  the  lower  limit.  Analogous 
effects  w-ere  obtained  with  cadmium  and  manganese. 

Chemical  Abstracts. 

Change  of  properties  of  substances  on  drying. 
D.  Balarev  (J.  pr.  Cliem.,  1927,  [ii],  116,  57—58).— 
Methyl,  ethyl,  and  propyl  alcohols,  benzene,  hexane, 
and  ethyl  ether  were  preserved  in  highly  evacuated 
vessels  w-ith  their  vapours  in  contact  with  phosphoric 
oxide  (cf.  Baker,  J.C.S.,  1922,  121,  568).  The  finely 
crystalline  structure,  and  consequently  the  dehydrat¬ 
ing  power,  of  the  oxide  disappeared  in  a  few  weeks. 
After  3-5  years,  the  liquids  were  fractionated;  all 
left  residues  which  yielded  phosphates  on  hydrolysis. 
Accordingly,  the  solvent  must  in  each  case  have 
combined  w-ith  the  phosphoric  oxide,  forming  volatile 
esters,  and  it  is  suggested  that  the  presence  of  these 
causes  the  changes  in  physical  properties  observed 
by  Baker.  H.  E.  F.  Notton. 

Micro-determination  of  mol.  wt.  ,  H.  Jorg 
(Ber.,  1927,  60,  [R],  1141 — 1146). — The  depression 
of  the  temperature  is  deduced  from  the  potential 
developed  in  a  thermo-element,  one  function  of  which 
is  immersed  in  the  homogeneous,  solidifying  solvent, 
w-hereas  the  other  junction  is  in  the  solidifying 
solution.  Copper-constantan-copper  and  silver- 
constantan-silver  are  used  below-  and  above  100°, 
respectively.  H.  Wren. 

Atomic  properties  which  make  an  element  a 
metal.  K.  F.  Herzfeld  (Physical  Rev.,  1927,  [ii], 
29,  701 — 705). — The  necessary  and  sufficient  condition 
for  metallic  conductivity  is  Ii  >  M  id,  w-here  R  is  the 
molar  refractivity.  This  relation  is  fulfilled  for 
sodium,  zinc,  and  cadmium  and  the  inert  gases; 
results  for  elements  having  diatomic  molecules  also 
support  the  relation,  but  the  formula  cannot  be 
applied  rigorously  in  that  case.  A.  A.  Eldridge. 
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Permeability  of  iron  at  high  frequencies.  C. 
Gutton  and  (Mlle.)  1.  Mmui.  (Compt  rend.,  1927, 
184,  1234 — 1237). — The  permeability  of  iron  at  high 
frequencies  has  been  determined  between  the  wave¬ 
lengths  8  and  25  metres,  using  piano  wires  7  cm.  long 
and  0-85  and  1-24  mm.  in  diameter,  and  having 
resistivities  of  23,300  and  22,900  electromagnetic 
units,  respectively.  Stefan’s  formula  was  employed 
for  this  purpose,  the  resistances  of  Blondot  resonators 
composed  of  similar  iron  and  copper  wires  being 
calculated  from  the  self-induction.  The  differences 
between  the  permeabilities  corresponding  with  each 
of  the  wires  were  of  the  order  of  experimental  error. 
There  was  no  indication  of  variations  in  the  perme¬ 
ability  of  iron  analogous  with  that  of  the  dielectric 
constant  in  the  neighbourhood  of  the  absorption 
bands.  J.  Grant. 

Evolution  of  the  hydrate  of  cobalt  sesquioxide 

in  contact  with  water.  (Mlle.)  S.  Veil  (Compt. 
rend.,  1927,  184,  1124 — 1125). — Analogously  with 
nickel  (A.,  1925,  ii,  183),  the  hydrate  of  cobalt  pre¬ 
pared  by  precipitation  of  a  cobalt  salt  with  sodium 
hypochlorite,  and  the  corresponding  calcined  oxide, 
have  higher  coefficients  of  magnetisation  when  the 
former  is  prepared  in  the  cold  than  when  it  is  treated 
with  cold  water.  In  general,  re-dissolution  and 
re-precipitation  of  the  hydroxides  followed  by  treat¬ 
ment  with  warm  water  increased  the  magnetisation 
of  the  hydroxides,  and  decreased  that  of  the  corre¬ 
sponding  oxides,  with  each  cycle  of  operations. 

J.  Grant. 

Magnetic  behaviour  of  “  modified  ”  hydroxides 
suspended  in  hydrogen  peroxide.  (Mlle.)  S. 
Veil  (Compt.  rend.,  1927,  184,  1171 — 1172). — 
Immersion  in  hydrogen  peroxide  of  “  modified  ” 
nickelous  hydroxide  (A.,  1925,  ii,  183)  increases  the 
magnetisation  slightly,  to  an  almost  constant  value, 
less  than  that  of  the  hydroxide  prepared  in  the  cold, 
that  of  the  corresponding  calcined  oxide  being 
practically  unaltered.  Treatment  with  warm  water 
appears  to  inhibit  the  chemical  and  magnetic  activities 
of  nickelous  hydroxide.  Analogous  results  were 
obtained  with  ferric  hydroxide  (A.,  1926,  567). 

J.  Grant. 

Hall  effect  for  bismuth  in  weak  magnetic  fields . 
F.  Klaiber  (Z.  Physik,  1927,  43,  66— 68).— Pre¬ 
liminary.  The  Hall  constant  R  is  not  abnormal 
in  weak  fields,  as  found  by  Craig  (Physical  Rev.,  1926, 

[ii],  27,  772).  R.  A.  Morton. 

Optical  properties  of  arsenic.  E.  Gryszkiewicz- 
Trochimovski  and  8.  F.  Sikorski  (Rocz.  Chem., 
1927,  7,  54—66). — The  atomic  refractions  of  arsenic 
in  combination  with  aliphatic  radicals  are  10-8,  10-9, 
and  11-3  for  the  Ha-,  /)-,  and  Ha-lines,  respectively. 
The  refraction  of  arylarsines  increases  with  the 
number  of  aryl  radicals  combined  with  the  arsenic 
atom,  similarly  as  with  arylamines.  Substitution 
of  chlorine  in  the  benzene  nucleus  has  little  influence 
on  the  value  of  the  refractive  index. 

R.  Truszkowski. 

Refractivity  o!  carbon  monoxide.  R.  A. 
Morton  and  R.  W.  Riding  (J.  Physical  Chem., 
1927,  31,  723 — 727). — The  refractivity  of  carbon 
monoxide  for  the  line  5085-83  A.,  after  being  dried  by 


phosphoric  oxide,  was  found  to  be  3366-60 X 107. 
Further  purification  by  means  of  liquid  air  lowered 
this  value  to  3366-35  X 107.  Mixtures  of  carbon 
monoxide  and  water  vapour  obeyed  the  simple 
mixture  law,  indicating  that  the  known  changes  in 
chemical  reactivity  of  moist  carbon  monoxide  are 
not  accompanied  by  changes  in  refractivity.  Activ¬ 
ation  of  the  carbon  monoxide  is  not  concerned, 
therefore,  with  valency  electrons. 

The  refractivity  of  oxygen  for  the  line  5085-83  A. 
was  found  to  be  2717-28  X  107  with  the  Jamin  refracto- 
mctcr.  This  value  is  lower  than  that  of  Cuthbertson 
(A.,  1910,  ii,  85)  owing  to  a  difference  in  the  values 
for  the  refractivity  of  air  found  by  this  author  and 
by  Meggers  and  Peters ;  the  value  of  the  latter  authors 
has  been  used  in  the  present  work. 

L.  S.  Theobald, 

Kamerlingh  Onnes.  E.  Cohen  (J.C.S.,  1927, 
1193 — 1209).— A  memorial  lecture,  delivered  before 
the  Chemical  Society  on  February  10,  1927. 

Thermal  expansion  of  graphite.  P.  Hidnert 
and  W.  T.  Sweeney  (U.S.  Bur.  Stand.  Tech.  Papers, 
No.  335,  1927,  21,  223—230;  cf.  A.,  1926,  231).— 
Electrodes  of  artificial  graphite  (99-2 — 99-7%  C) 
formed  by  extrusion  of  a  plastic  material  containing 
coke  and  an  organic  binding  substance  with  subse¬ 
quent  baking  at  a  very  high  temperature,  possess  a 
higher  coefficient  of  expansion  (approximately  45%) 
in  the  direction  transverse  to  that  of  extrusion  than 
in  the  direction  of  extrusion.  The  coefficients  of 
linear  expansion  were  found  to  increase  with  increasing 
temperature  over  the  range  20 — 600°.  The  values 
obtained  are  low,  being  l-9x  1Q'G  per  degree  between 
20°  and  100°  along  the  direction  of  extrusion.  This 
value  is  about  one  sixth  of  the  coefficient  of  expansion 
of  ordinary  steel.  G.  A.  Elliott. 

Thermal  expansion  of  metallic  compounds. 

M.  de  Hemptinne  (Bull.  Acad.  roy.  Belg.,  1926,  [v], 
12,  797 — 800).— The  coefficients  of  expansion  of 
alloys  of  silver  and  antimony  have  been  determined 
between  0°  and  100°  by  direct  measurement  of  the 
increase  in  length  with  a  spherometer.  The  maxi¬ 
mum  at  73%  silver  corresponds  with  the  compound 
Ag3Sb,  the  existence  of  which  has  previously  been 
indicated  by  other  physical  properties. 

H.  F.  ClLLBE. 

Thermal  conductivity  of  gases.  E.  0.  Hbrcus 
and  T.  H.  Laby  (Phil.  Mag.,  1927,  [vn],  3,  1061 — 
1064). — The  measurements  of  Gregory  and  Archer 
(A.,  1926,  231,  340)  do  not  take  account  of  the  tem¬ 
perature  discontinuity  between  the  gas  and  the  hot 
wire.  When  the  values  for  this  correction  as  given  by 
Knudsen  (A.,  1911,  ii,  368)  are  introduced,  Gregory 
and  Archer’s  method  becomes  sound,  and  the  results 
afford  a  much  better  verification  of  Maxwell’s  law 
than  is  claimed  by  them.  Their  recalculated  values 
of  the  thermal  conductivities  at  0°are  for  air5-8o  X  10' 
and  for  hydrogen  40-6  X  10'5,  thus  differing  from  the 
most  probable  values,  5-33  X 10'5  and  37-9  X 10'5. 
respectively.  A.  E.  Mitchell. 

Heat  capacities  of  liquid  metals.  A.  L.  Dixon 
and  W.  H.  Rodebush  (J.  Amer.  Chem.  Soc.,  1927, 
49,  1162 — 1174). — A  method  of  measuring  the 
specific  heats  by  reversible  adiabatic  (isentropic) 
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expansion  is  described  (cf.  Lewis  and  Randall, 
“Thermodynamics,”  1923,  p.  137).  Preliminary 
experiments  with  molten  sodium,  potassium,  and 
lead,  and  also  with  mercury,  yielded  satisfactory 
results.  S.  K.  Tweedy. 

Polymorphism  of  zinc.  G.  J.  Petrenko  (Z. 
anorg.  Chem.,  1927,  162,  251 — 252). — Cooling  curves 
indicate  that  zinc  has  transition  points  at  300°  and 
175°.  Microscopical  examination  confirms  the 
existence  of  the  former  only.  R.  Cuthill. 

Pykno-manometry.  New  method  of  deter¬ 
mining  vapour  density,  vapour  pressure,  and 
liquid  density.  M.  Trautz  and  E.  Trieeel  (J.  pr. 
Chem.,  1927,  [ii],  116,  205 — 228). — An  apparatus 
is  described  which  can  be  used  for  the  determination 
of  vapour  density,  vapour  pressure,  or  liquid  density. 
By  assuming  values  for  any  two  of  these  quantities, 
the  third  can  be  calculated  from  the  experimental 
data.  A  weighed  amount  of  liquid  (bromine)  is 
vaporised  in  an  evacuated  density  bulb  kept  at  a 
temperature  above  the  b,  p.  of  the  liquid.  Sealed 
to  this  bulb  is  a  long,  vertical,  narrow,  calibrated 
tube,  which  is  cooled  below  the  b.  p.  of  the  liquid. 
When  equilibrium  occurs  between  the  cool  liquid  and 
hot  vapour,  the  weights  of  substance  in  the  various 
parts  of  the  apparatus  are  calculated  and  an  equation 
combining  vapour  pressure,  mol.  wt.,  volumes,  and 
temperatures  is  obtained. 

The  determination  of  the  vapour  pressure  of 
bromine  between  35°  and  50°  gave  values  agreeing 
with  those  obtained  by  Ramsay  and  Young  (J.C.S., 
1886,  49,  453).  Further  experiments  with  a  modified 
apparatus,  having  the  density  bulb  at  temperatures 
from  300°  to  750°  and  the  liquid  at  35 — 51°,  gave 
results  indicating  that  at  high  temperatures  slight 
dissociation  of  bromine  molecules  takes  place.  Values 
of  the  equilibrium  constant  for  the  change  Br2  — y 
Br-t-Br  are  given,  and  they  agree  with  the  values 
calculated  from  the  data  of  Bodenstein  and  Cramer 
(A.,  1916,  ii,  552).  During  the  course  of  the  wrork, 
the  density  of  liquid  bromine  was  determined  between 
25°  and  50°.  The  various  sources  of  error  are 
discussed.  H.  Burton. 

Fixed  point  for  calibration  of  pressure  gauges. 
Vapour  pressure  of  carbon  dioxide  at  0°.  O.  C. 
Bridgeman  (J.  Amer.  Chem.  Soc.,  1927  ,  49,  1174 — 
1183). — The  vapour  pressure  of  liquid  carbon  dioxide 
at  0°  is  26144-7^  1-0  mm.  of  mercury  (y=980-665  cm./ 
sec.2).  The  carbon  dioxide  liquid-vapour  system 
at  0°  is  suggested  as  a  suitable  fixed  point  for  the 
calibration  of  piston  pressure  gauges. 

S.  K.  Tweedy. 

Method  of  measuring  vapour  pressure  by  air 
bubbling.  H.  I.  Downes  and  E.  P.  Perman  (Trans. 
Faraday  Soc.,  1927,  23,  95— 106).— See  this  vol.,  194. 

Calculation  of  invariants  in  the  determination 
oi vapour-pressure  and  m.-p.  curves.  V.  Fischer 
lZ-  Physik,  1927,  43,  131— 151).— Theoretical. 
.  xPressions  are  deduced  for  calculating  the  invariants 
m  ^pour-pressure  equations,  and  the  results  are 
applied  to  water  vapour  and  to  oxygen-nitrogen 
mixtures.  Baly's  experimental  results  on  the  dis¬ 
union  of  liquid  air  (A.,  1900,  ii,  589)  are  shown  to  be 


in  conformity  with  the  theory.  Methods  for  calcu¬ 
lating  thermodynamic  potentials  and  the  invariants 
in  the  equations  for  molten  substances  are  given,  and 
the  results  are  tested  by  means  of  data  on  lead- 
antimony  and  zinc-mercury  alloys.  Heats  of  mix¬ 
ture  may  be  calculated.  R.  A.  Morton. 

Pressure-volume-temperature  relation  for 
gaseous  ethyl  ether.  II.  J.  A.  Beattie  (J,  Amer. 
Chem.  Soc.,  1927,  49,  1123— 1130).— With  decrease 
in  specific  volume,  the  isometrics  of  gaseous  ethyl 
ether  show  increasing  curvature  (cf.  A.,  1924, 
ii,  300) :  in  order  to  represent  the  pressure  in  this 
region,  it  is  necessary  to  introduce  an  extra  function 
of  T  and  v  in  the  Keyes  equation  of  state.  On  the 
assumption  that  the  curvature  is  due  to  molecular 
aggregation,  the  introduction  of  such  a  function  leads 
to  the  equation  (p  in  atm. ;  winc.c./g.)  :  p— 1-107772’/ 
(«—  S)(l—  y)— <p,  where  y—  0-00145/y  .  e1598'51,  8  = 
5-7630e“53387'7’,  and  9=5420/u2 .  e■13',B7/t;,.  The  equ¬ 
ation  holds  accurately  down  to  t>=10;  this  improved 
agreement,  however,  is  attributed  mainly  to  the  use 
of  a  new  form  for  the  9  function,  viz.,  A jv2.  e“,AJ  in 
place  of  A  /(i?-f  l)2.  S.  K.  Tweedy. 

Equation  of  state  for  gaseous  carbon  dioxide. 
O.  C.  Bridgeman  (J.  Amer.  Chem.  Soe.,  1927,  49 
1130 — 1138). — On  the  assumption  that  the  departure 
from  linearity  of  the  isometries  of  carbon  dioxide  are 
due  to  molecular  aggregation,  the  equation  of  state 
for  this  gas,  based  on  Amagat’s  figures  between 
0°  and  100°,  is  deduced  to  be:  p~[RT(l~yj'2)]/ 
(«—  S)  —  9,  where  y— 1-8764  X  lO^jv .  e2l37'8'r,  8  = 
2-6960e_- 9701'1',  and  9=3057-7/r2 .  cr™™  ».  The 
average  deviation  between  observed  and  calculated 
values  down  to  10  c.c./l  g.  is  0-07%.  Andrews’  low- 
pressure  data  agree  fairly  well  with  the  equation ; 
the  data  of  Maass  and  Mennie  (A.,  1926,  233)  also  fit 
very  well  (cf.  following  abstract).  S.  K.  Tweedy. 

Vapour  pressure  of  liquid  carbon  dioxide. 
C.  H.  Meyers  and  M.  S.  Van  Dusen  (Refrigerating 
Eng.,  1926,  13,  180 — 184). — The  vapour-pressure 
measurements  of  liquid  carbon  dioxide  were  made, 
by  the  static  method,  over  the  whole  temperature 
range  from  the  triple  point  to  the  critical  point  with 
an  accuracy  of  1  in  3000,  and  the  triple-point  pressure 
was  calculated.  The  critical  temperature  was  31-10° 
and  the  pressure  72-95  atm. 

Chemical  Abstracts. 

Vapour-pressure  curve  of  benzoic  acid.  S. 
Klosky,  L.  P.  L.  Woo,  and  R.  J.  Flanigan  (J.  Amer. 
Chem.  Soc.,  1927,  49,  1280— 1284).— The  vapour 
pressure  of  liquid  benzoic  acid,  measured  by  the 
isoteniscope  method  of  Menzies  and  Smith  (A., 
1910,  ii,  1036)  in  the  range  128-6— 247°,  is  given 
by  log10  p  (mm.)=30-172— 4714/2’— 6-720  log  T  (cf. 
Kahlbaum,  A.,  1898,  ii,  556).  The  sublimation 
pressure  of  the  solid  acid  in  the  range  50 — 121°  was 
measured  by  a  static  method;  the  results  are  repre¬ 
sented  by  log10  p  (mm. )=  1 1-956— 4409/T’,  with  a 
maximum  deviation  of  2-5%.  The  calculated  latent 
heat  of  fusion  is  32-S  g.-cal./g.  S.  K.  Tweedy. 

Specific  volume  of  cotton  cellulose.  G.  F. 
Davidson  (J.  Text.  Inst.,  1927,  18,  t175 — 186). — 
There  is  evidence  that  the  value  observed  when 
helium  is  the  immersion  medium  may  be  regarded  as 
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the  true  specific  volume  of  cellulose.  This  has  been 
determined  for  soda-boiled  cotton  (the  purest  form 
of  cotton  cellulose)  of  three  types  (American  Upland, 
Sea  Island,  and  Sakcliaridcs),  the  same  after  mcrceris- 
ation,  and  for  viscose,  nitro-,  and  cuprammonium- 
silks.  Small  differences  were  established  between  the 
different  cottons,  the  average  value  being  0-640  at 
20°.  The  mercerised  cottons  had  the  average  value 
0-646,  viscose  0-646,  nitro-silk  0-648,  and  cupr- 
ammonium-silk  0-653.  Values  obtained  at  20°  for 
American  Upland  cotton  in  liquid  media  were : 
water  0-621,  acetone  0-642,  chloroform  0-644,  benzene 
0-644,  carbon  tetrachloride  0-644,  nitrobenzene  0-644, 
and  toluene  0-645.  The  temperature  coefficients  for 
water  and  toluene  were  according  to  the  equations 

F, =0-6190(l +0-000198/)  and  0-6449(1+0-000085/), 

respectively.  The  low  value  in  water  indicates  the 
existence  of  a  compressed  layer  of  water  molecules 
on  the  surface,  and  the  minimum  compressive  force 
in  kg.  /cm.2  has  been  calculated  as  follows  :  cotton 
(average)  2260,  the  same  mercerised  1980,  viscose 
1480,  nitro-  and  cuprammonium-silks  1890.  On  the 
other  hand,  the  high  value  in  toluene  suggests  that 
cellulose  is  not  completely  penetrated  by  toluene 
molecules.  J,  C.  Withers. 

Viscosity  of  a  gas  composed  of  Sutherland 
molecules  of  a  particular  type.  H.  It.  Hasse  and 
W.  R.  Cook  (Phil.  Mag.,  1927,  [vii],  3,  977—990).— 
Theoretical  values  for  the  viscosity  of  gases  have  been 
calculated  on  the  assumption  that  the  molecules  are 
composed  of  rigid  spheres  in  which  the  attractive 
force  varies  as  the  inverse  fifth  power  of  the  distance 
from  the  centre  of  the  molecule.  For  argon,  the 
calculated  values  are  in  good  agreement  with  the 
experimental.  For  nitrogen,  carbon  dioxide,  and 
air,  the  agreement  between  the  theoretical  and 
observed  values  is  fair.  For  helium  there  is  no 
agreement.  A.  E.  Mitchell. 

Viscosity  of  liquids  above  their  b.  p.  I. 
T.  Titani  (Bull.  Chem.  Soc.  Japan,  1927,  2,  95 — 105). 
— The  absolute  viscosities  of  methyl  acetate  and 
fluorobenzene,  at  temperatures  considerably  above 
the  b.  p.,  have  been  determined  by  Heydweiller’s 
method  (Ami.  Physik,  1895,  55,  561 ;  1896,  59,  198). 
A  modification  of  this  method,  involving  the  use  of 
a  glass-sealed  viscosimeter,  is  described  and  employed 
in  the  measurement  of  the  viscosities  of  carbon 
tetrachloride,  chlorobenzene,  and  ethyl  alcohol.  The 
method  of  calculation  of  the  value  of  the  viscosity 
from  the  experimental  data  is  discussed.  At  the 
lower  temperatures,  the  results  are  in  good  agreement 
with  the  work  of  other  investigators.  M.  S.  Burr. 

Viscosity  and  geometrical  isomerism.  (Mlle.) 

G.  Cauquil  (Compt  rend,,  1927,  184,  1248—1250).— 

The  cis-  and  /ra?u-isomerides  of  certain  hydrocyclic 
compounds  are  distinguishable  by  their  different 
viscosities.  The  internal  friction  is  least  in  the  former 
case  (cf.  Vavon,  A.,  1926,  837).  For  the  ethylenic 
isomerides  and  homologucs  of  maleic  and  fumaric 
acids,  the  differences  in  viscosity  are  of  the  order  of 
experimental  error.  J.  Grant. 

Permeability  of  nickel  to  hydrogen.  Influence 
of  the  thickness  of  the  metal.  V.  Lombard 


(Compt.  rend.,  1927,  184,  1327— 1329).— The  author 
has  applied  his  method  (A.,  1926,  349)  to  the  determin¬ 
ation  of  the  permeability  to  hydrogen  of  nickel 
plates  0-16 — 1-99  mm.  thick.  The  formula  d=K[h 
(where  d  is  the  number  of  e.c.  of  gas  at  N.T.P.  passing 
through  a  surface  of  1  cm.2  per  hour,  h  the  thickness  of 
the  metal,  K  a  constant)  expresses  the  results  over  a 
wider  range  than  that  previously  suggested.  K  is  a 
function  of  temperature  and  pressure.  J.  Grant. 

Equilibrium  pressures  of  a  gas  in  a  mixture, 
especially  of  ammonia  mixed  with  nitrogen. 
E.  Lurie  and  L.  J.  Gillespie  (J.  Amer.  Chem.  Soc., 
1927,  49,  1146 — 1157). — If  the  equilibrium  pressure 
of  any  gas  in  a  mixture  equals  the  product  of  its 
mol.  fraction  and  the  total  pressure,  then  the  laws  of 
Boyle  and  Avogadro  must  hold  for  the  pure  gases  in 
that  mixture.  The  composition  and  total  pressure 
of  various  mixtures  of  ammonia  and  nitrogen  in 
equilibrium  with  a  mixture  of  barium  chloride  and  the 
compound  BaCl2,8NH3  at  45°  have  been  determined 
over  a  pressure  range  of  7—60  atm.  Dalton’s  law 
of  partial  pressures  and  Gibbs’  modification  of  the  law 
fail  to  account  for  the  observations.  The  equilibrium 
pressure  of  ammonia  may  be  approximately  calculated 
by  Lewis  and  Randall’s  fugaeitv  rule  over  that 
pressure  range  to  which  the  rule  can  be  applied.  The 
equilibrium  pressure  calculated  by  the  equation  of 
state  for  mixtures  agrees  remarkably  well  over  the 
entire  pressure  rango  with  the  observed  pressures. 
The  results  of  Pollitzer  and  Strebel  (A.,  1925,  ii.  104) 
were  also  fairly  well  represented  by  an  equation  of 
state  for  mixtures.  The  dissociation  pressure  of 
the  system  BaC^-BaClj , 8NH3-NH3  is  represented 
between  38°  and 50° by log10  p  (mm,)=— 2031-39/T+ 
10-1191.  S.  K.  Tweedy. 

Comparison  of  the  behaviour  in  thermal 
diffusion  of  nitrogen  and  carbon  monoxide  and 
of  nitrous  oxide  and  carbon  dioxide.  T.  L. 
Ibbs  and  L.  Underwood  (Proc.  Physical  Soc.,  1927, 
39,  227— 237).— The  thermal  separation  obtained  in 
gas  mixtures  containing  nitrogen  is  compared  with 
that  in  mixtures  containing  carbon  monoxide.  A 
similar  comparison  is  made  of  mixtures  containing 
carbon  dioxide  or  nitrous  oxide.  The  gas  analysis 
was  made  by  means  of  the  Shakespear  katharometer. 
The  behaviour  of  nitrogen  is  similar  to  that  of  carbon 
monoxide.  The  effect  shown  by  carbon  dioxide  is 
generally  a  little  different  from  that  shown  by  nitrous 
oxide.  The  pairs  of  gases  examined  provide  a  special 
case  for  the  application  of  the  Enskog-Chapman 
theory,  as  in  each  pair  the  mol.  wt.  and  mean  collision 
areas  are  the  same.  It  is  inferred  that  the  molecular 
field  of  nitrogen  is  similar  to  that  of  carbon  monoxide, 
and  that  the  field  of  carbon  dioxide  differs  little  from 
that  of  nitrous  oxide.  C.  J,  Smithells. 

Density  and  refractive  index  of  solutions. 
G.  de  Lattre  (J.  Cliim,  phys.,  1927,  24,  289 
308). — The  refractive  index  n,:  of  a  binary  mixture 
is  given  by  mc=(?n1+m2)/(m  ),  where 

and  i are  the  respective  densities  of  the  con¬ 
stituents.  The  ratio  of  the  “  contraction  of  density, 
to  the  contraction  of  the  refractive  index, 
dnjn,  assuming  pure  additivity  of  properties  (i.e.,  no 
chemical  combination)  and  using  the  Lorenz-Lorentz 
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relationship,  is  given  by  6n2/(n2—  l)(n2+2) ;  thus  the 
ratio  varies  with  any  factor  which  affects  the  refrac¬ 
tive  index,  such  as  composition  of  the  mixture  or 
wave-length  of  the  light  used,  and  is  not  constant, 
as  previously  supposed.  This  formula  is  verified  by 
reference  to  data  for  binary  mixtures  of  various 
alcohols,  fatty  acids,  etc.  with  water,  and  the  con¬ 
cordance  between  observed  and  calculated  values  of 
the  ratio  indicates  the  absence  of  chemical  combin¬ 
ation.  Only  for  the  system  pyridine-water  is  the 
formula  unsatisfactory ;  the  formation  of  a  hydrate, 
CsHsN,2H20,  has  been  suggested  by  Timmermans, 
according  to  which  a  mixture  of  this  composition 
should  give  maximum  deviation  between  observed 
and  calculated  values  of  the  contraction  ratio,  whereas 
actually  it  gives  a  minimum  one.  Thus  the  hydrate 
theory  is  unsatisfactory  as  an  explanation  of  critical 
solution  phenomena.  S.  J.  Gregg. 

Binary  azeotropes.  V.  M.  Lecat  (Rec.  trav. 
chim.,  1927,46,240—247;  cf.  A.,  1926, 1199 ;  Ann. 
Soc.  scient.  Bruxelles,  45,  I,  284;  47,  I,  21). — An 
examination  of  255  binary  mixtures  of  organic  liquids 
has  shown  the  existence  of  128  new  positive  (first 
type)  azeotropes,  27  new  negative  (second  type) 
azeotropes,  and  13  eutectic  mixtures  (incompletely 
miscible  at  the  b.  p.).  The  remaining  87  systems 
were  non-azeotropic.  The  b.  p.  of  each  constituent, 
the  composition  and  b.  p.  of  the  azeotropic  and 
eutectic  mixtures,  and  the  temperature  changes  pro¬ 
duced  on  mixing  the  constituents  in  azeotropic  or 
other  proportions  are  tabulated.  The  experimental 
numbers  are  briefly  discussed.  J.  S.  Carter. 

Existence  of  some  azeotropic  mixtures.  0. 
Fuchs  (Chem.-Ztg.,  1927,  51,  402). — Hannotte’s 
statement  (A.,  1926,  671)  that  methyl  acetate  can  be 
separated  from  its  mixtures  with  water  by  fractional 
distillation  is  incorrect,  since  an  azeotropic  mixture 
containing  3-2 — 3-7%  of  water  distils  at  a  temper¬ 
ature  0-6— 0-7°  below  the  b.  p.  of  the  ester.  In  the 
case  of  tsoamyl  alcohol-isoamyl  acetate  mixtures, 
there  is  some  evidence  for  the  existence  of  an  azeo¬ 
tropic  mixture  containing  about  2-5%  of  the  ester. 
The  composition  of  the  binary  azeotropic  mixture, 
methyl  alcohol-ethyl  acetate,  given  by  Lecat  (“L’Azeo- 
tropisme,”  1918,  95)  is  clearly  erroneous,  since  avail¬ 
able  data  indicate  that  this  mixture  contains  43 — 47% 
of  methyl  alcohol.  The  ternary  azeotropic  mixture, 
methyl  alcohol-acetone-methyl  acetate  (Lecat,  ibid., 
184),  is  shown  to  be  non-existent.  J.  S.  Carter. 

Adsorption  phenomena  of  silver  iodide.  A. 
Frhmkin  and  A.  Obrutscheva  (Biochem.  Z,,  1927, 
182,  220 — -232). — The  capacity  of  silver  iodide  to 
adsorb  octoic  acid  reaches  a  maximum  at  a  given 
silver-ion  concentration.  At  this  concentration,  the 
P-O.  of  a  silver  electrode  measured  against  a  normal 
calomel  electrode  is  0-16  volt.  A  theoretical  treat¬ 
ment  of  this  observation  is  given.  J.  Pryde. 

Adsorption  of  basic  colouring  matters  by 

.  fcr  Paper.  S.  Mokruschin  and  O.  Esin  (J. 

K-uss.  Phy3._Chem.  Soc.,  1926,  58,  882— 887).— See 

8  v°l-i  305.  E.  Rothstein. 

Area  of  the  internal  surface  of  charcoal  as 
named,  by  the  adsorption  of  the  normal 
3  3 


aliphatic  alcohols  from  aqueous  solution.  W.  E. 
Garner,  D.  McKie,  and  B.  C.  J.  G.  Knight  (J. 
Physical  Chem.,  1927,  31,  641— 648).— The  adsorp¬ 
tion  isotherms  of  n-propyl,  n- butyl,  and  sec.-amyl 
alcohols  on  the  charcoal  used  in  a  former  investigation 
(Garner  and  Blench,  A.,  1924,  ii,  537)  have  been 
determined  by  measurements  of  surface  tension  (cf. 
Donnan  and  Barker,  Proc.  Roy.  Soc.,  1911,  85,  A, 
557).  The  results  support  the  view  that  the  change 
of  slope  of  the  isotherm  corresponds  with  the  com¬ 
pletion  of  a  unimoleeular  layer  on  the  surface  of  the 
charcoal.  The  internal  area  of  unit  weight  of  char¬ 
coal  is  66  m.2,  and  evidence  is  afforded  for  the  view 
that  a  small  fraction  of  the  atoms  composing  the 
surface  of  the  charcoal  are  in  a  highly  activated 
state,  confirming  the  view  of  Rideal  and  Wright 
(A.,  1925,  ii,  800).  L.  S.  Theobald. 

Adsorption  by  metallic  hydroxides.  III. 
Adsorption  by  precipitated  aluminium  hydr¬ 
oxide.  K.  C.  Sen  (J.  Physical  Chem.,  1927,  31, 
686 — 692  ;  cf.  Yoe,  A.,  1925,  ii,  107 ;  this  vol.,  509). — 
The  adsorption  of  various  acids  by  aluminium  hydr¬ 
oxide,  precipitated  at  the  ordinary  temperature  from 
2N-aluminium  chloride  by  ammonia  and  allowed  to 
“  age  ”  for  25  days,  has  been  studied.  Arsenious  acid 
is  adsorbed,  equilibrium  being  reached  in  20  hrs. 
Heating  the  aluminium  hydroxide  in  boiling  water 
for  15  min.  reduces  its  adsorptive  power  at  the 
ordinary  temperature.  The  presence  of  potassium 
chloride  is  without  effect  on  the  equilibrium,  which  is 
reversible.  With  acid  of  the  same  normality,  adsorp¬ 
tion  increases  with  increase  in  volume  of  the  solution 
and  decreases  when  the  amount  of  solute  is  constant. 
Adsorption  is  unaffected  by  the  addition  of  sucrose 
or  alcohol.  The  iodine  values  for  adsorption  of 
sodium  arsenite  and  arsenious  acid  are  the  same. 
Adsorption  of  oxalic,  citric,  racemic,  malic,  and 
sulphuric  acids  by  aluminium  hydroxide  is  consider¬ 
able,  as  is  also  the  case  with  sodium  hydroxide. 

L.  S.  Theobald. 

Adsorption.  XVIII.  Coagulation  of  sols  by 
a  mixture  of  electrolytes  and  tbe  phenomena  of 
positive  and  negative  acclimatisation.  S.  Ghosh 

and  N.  R.  Dhar  (J.  Physical  Chem.,  1927,  31,  649 — 
680;  cf.  A.,  1925,  ii,  778). — Marked  ionic  antagonism 
occurs  when  sols  of  ferric,  aluminium,  and  chromic 
hydroxides  are  coagulated  by  mixtures  of  hydrochloric 
acid  with  potassium  chloride,  potassium  sulphate,  or 
potassium  ferrocyanide.  These  sols  are  stabilised  by 
the  preferential  adsorption  of  the  similarly  charged 
hydrogen  ions.  Aluminium  hydroxide  sol  shows 
ionic  antagonism  when  coagulated  by  a  mixture  of 
potassium  chloride  and  aluminium  nitrate,  due  to 
the  adsorption  of  aluminium  ions,  but  not  when 
coagulated  by  mixtures  of  potassium  chloride  and 
sulphate,  or  potassium  chloride  and  oxalate.  Hydro¬ 
chloric  acid  has  a  greater  stabilising  influence  on  this 
sol,  prepared  in  the  cold,  than  on  ferric  hydroxide 
sol  prepared  from  a  boiling  solution  of  the  chloride. 
Negative  manganese  dioxide  sol  behaves  normally 
when  coagulated  by  mixtures  of  potassium  chloride 
and  bromide,  barium  and  magnesium  chlorides, 
potassium  bromide,  and  barium  chloride,  but  shows 
ionic  antagonism  with  a  mixture  of  potassium  chloride 


G18 


BRITISH  CHEMICAL  ABSTRACTS — A. 


and  hydroxide,  tho  hydroxyl  ions  being  adsorbed.  A 
positive  sol  is  normal  towards  a  mixture  of  potassium 
nitrate  and  sulphate,  but  shows  antagonism  with 
potassium  and  silver  nitrates  and  with  potassium 
nitrate  and  cupric  chloride,  tho  silver  and  cupric  ions 
being  adsorbed.  No  ionic  antagonism  is  shown 
between  positive  thorium  hydroxide  sol,  negative 
vanadium  pentoxide  sol,  and  positive  stamiic  hydr¬ 
oxide,  and  mixtures  of  potassium  bromate  and 
sulphate,  potassium  and  barium  chlorides,  and 
potassium  chloride  and  sulphate,  respectively.  Neg¬ 
ative  uranium  ferroeyanide  sol  is  slightly  abnormal 
when  coagulated  by  a  mixture  of  potassium  and 
barium  chlorides,  but  develops  marked  antagonism 
towards  potassium  chloride  and  ferroeyanide,  due  to 
preferential  adsorption  of  the  ferroeyanide  ion. 
Antagonism  is  greatest  in  dilute  sols.  Sols  of  gam¬ 
boge,  gum  dammar,  gold,  and  silver  have  also  been 
investigated  in  this  connexion. 

Acclimatisation  has  been  observed  in  the  following 
cases  of  coagulation :  gold  sol  by  potassium  hydr¬ 
oxide  or  oxalate ;  antimony  sulphide  and  gum 
dammar  sols  by  potassium  chloride  or  nitrate,  and 
by  barium  or  strontium  chloride ;  and  positive 
manganese  dioxide  sol  by  silver  nitrate  and  cupric 
chloride.  Antimony  sulphide  sol  shows  negative 
acclimatisation  when  coagulated  by  strychnine  hydro¬ 
chloride  and  methylene-blue,  as  does  negative  man¬ 
ganese  dioxide  sol  coagulated  by  silver  nitrate  or 
cupric  chloride.  Tho  adsorption  of  the  oppositely 
charged  ion  in  these  cases  is  high  in  comparison  with 
that  of  the  ion  of  the  same  charge.  Sols  of  aluminium 
hydroxide,  vanadium  pentoxide,  and  gold  show  no 
acclimatisation  when  coagulated  by  potassium  chlor¬ 
ide,  oxalate,  or  ferroeyanide  or  by  barium  chloride. 

The  views  of  Weiser  on  acclimatisation  are  con¬ 
sidered  to  be  inadequate,  and  a  reply  is  made  to  his 
criticisms  (A.,  1926,  242)  of  the  authors’  views. 

Various  other  effects  attributable  to  the  adsorption 
of  ions  carrying  the  same  charge  as  the  sol  are  con¬ 
sidered.  L.  S.  Theobald. 

Surface  phenomena  and  adsorption  at  the 
contact  of  two  liquid  phases.  -R.  Dubrisay  (Rev. 
gen.  Colloid.,  1927,  5,  485 — 489). — A  review  of  the 
author’s  previous  work  on  the  lowering  of  surface 
tension  at  the  interface  between  water  and  a  benzene 
solution  of  a  fatty  acid  (ef.  A.,  1924,  ii,  154,  731 ; 

1926,  119).  L.  L.  Bircumshaw. 

Surface  tension  of  mercury  and  the  action  of 
aqueous  solutions  on  a  mercury  surface.  R.  S. 
Bukdon  and  M.  L.  Oliphant  (Trans.  Faraday  Soc., 

1927,  23,  205—213;  cf.  Burdon,  A.,  1926,  348).— 

Pure  water ,  spreads  very  slowly  when  placed  on  a 
clean  mercury  surface  in  air.  Drops  of  very  dilute 
solutions  of  inorganic  or  organic  acids  spread  rapidly 
until  they  attain  a  definite  area  such  that,  assuming 
complete  dissociation  of  the  acids  employed,  1  cm.2 
contains  1014  hydrogen  ions.  The  spreading  of  pure 
water  may  be  induced  by  means  of  an  electric  current 
passing  from  mercury  to  water,  when  the  velocity  is 
equivalent  to  1  cm.2  for  a  flow  of  1014  electrons.  The 
velocity  of  normal  spreading  increases  with  the 
diameter  of  the  drop,  and  it  is  most  rapid  for  surfaces 
prepared  in  oxygen.  The  phenomena  of  spreading 


cannot  be  predicted  from  Antonov’s  rule  or  from  tho 
spreading  coefficient  of  Hardy  and  Harkins.  A 
critical  discussion  of  the  methods  employed  previously 
to  determine  the  surface  tension  of  mercury,  and  of 
the  changes  in  surface  tension  indicated  by  the 
spreading  and  by  other  phenomena,  is  included. 

G.  A.  Elliott. 

Relation  between  the  surface  tension  of  very 
viscous  liquids  and  the  temperature.  G.  Tam- 
mann  and  H.  Rabe  (Z.  anorg.  Chem.,  1927,  162, 
17 — 21). — The  surface  tensions  of  salicin  and  piperine 
have  been  determined  at  a  series  of  temperatures  by 
various  methods.  Within  the  viscosity  region  104 — 
109  g./cm.  sec.,  the  surface  tension  decreases  linearly 
with  rising  temperature.  The  presence  of  water 
vapour  causes  the  surface  tension  to  increase  with 
rise  in  temperature.  R.  Cuthill. 

Ductility,  surface  tension,  and  specific  heat  of 
glassy  substances.  G.  Tamm an n  and  R.  Tampke 
(Z.  anorg.  Chem.,  1927,  162,  1 — 16).  — Determinations 
have  been  made  of  the  length  of  the  threads  which 
can  be  drawn,  under  specified  conditions,  from 
piperine,  narcotine,  dextrose,  “  betol,”  and  “  alphol  ” 
at  temperatures  above  their  softening  points.  In  all 
cases,  the  maximum  length  of  thread  rapidly  decreases 
with  rising  temperature,  and,  for  “  betol,”  is  inversely 
roportional  to  the  length  of  time  for  which  the 
rawing  is  carried  out.  If  one  point  in  a  thread  of  a 
glassy  substance  is  heated,  the  thread  first  lengthens, 
then  contracts,  and  again  commences  to  elongate 
when  the  load  is  greater  than  the  surface  tension  at 
the  heated  point.  The  surface  tension  of  glass  and 
salicin  has  been  measured  by  utilising  this  pheno¬ 
menon.  Surface-tension  determinations  by  the 
method  of  maximum  bubble  pressure  have  also  been 
made  with  salicin,  “  betol,”  “  alphol,”  piperine,  and 
dextrose  at  temperatures  for  which  the  viscosity  does 
not  exceed  20  g./cm.  sec.,  the  temperature  coefficient 
being  found  to  be  negative  and  dependent  on  the 
temperature.  From  heating  and  cooling  curves,  it 
has  been  possible  to  calculate  the  variation  in  the 
specific  heat  with  the  temperature  of  several  of  the 
above  substances.  It  appears  that  in  the  temper¬ 
ature  range  corresponding  with  viscosities  of  1013- 
10M  g./cm.  sec.  the  specific  heat  and  probably  also  the 
coefficient  of  expansion  increase  rapidly. 

R.  Cuthxll.  _ 

Forces  operating  in  thin  layers.  Dielectric 
constants  of  thin  layers.  H.  Kallmann  and 

K.  E.  Dorsch  (Z.  physikal.  Chem.,  1927,  126,  305— 
322). — In  accordance  with  Haber’s  theory  it  is  shown 
that  although  the  charges  concentrated  in  the  surface 
of  a  liquid  exert  the  greatest  influence  on  the  properties 

of  the  surface,  yet  even  at  macroscopic  distances 
below  the  outer  layer,  forces  of  considerable  magnitude 
are  called  into  play.  The  question  of  the  change  of 
structure  of  a  liquid  in  the  neighbourhood  of  tho 
surface  layer  is  discussed  and  the  dielectric  constants 
of  very  thin  layers  (about  1*2  u  thick)  of  ether, 
benzene,  toluene,  xylene,  ethyl  alcohol,  water,  amyl 
acetate,  and  triolein  have  been  measured.  The  results 
obtained  do  not  deviate  more  than  0-5%  from  the 
normal  values.  The  greatest  deviation  of  the  di¬ 
electric  constant  occurs  in  the  ultimate  surface  lay6r 
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of  molecules,  whilst  molecular  layers  not  far  removed 
from  the  surface  show  normal  values.  This  result  is 
true  for  all  the  substances  investigated,  but  especially 
for  those  in  which  the  electric  polarisation  is  due  to 
dipoles,  as  with  ethyl  alcohol  and  water.  Further, 
Palmer’s  conclusion  that  the  dielectric  constant  of 
the  surface  layer  of  water  is  very  nearly  the  same  as 
that  of  ice,  can  be  true  only  for  layers  of  the  order 
of  1  molecule  thick.  Change  of  structure  in  the 
liquid  occurs  chiefly,  if  not  entirely,  in  the  surface 
layer  of  molecules.  H.  F.  Gillbe. 

Passivity  of  metals.  I.  Isolation  of  the 
protective  film.  U.  R.  Evans  (J.C.S.,  1927,  1020— 
1040). — The  passivity  of  iron  is  shown  to  be  due  to 
the  existence  of  a  protective  film  which  is  too  thin 
to  give  interference  tints.  This  film,  which  consists 
of  ferric  oxide  or  hydroxide,  has  been  obtained  as  a 
transparent  envelope  by  dissolving  the  metal  beneath 
by  anodic  treatment  in  sodium  chloride  solutions. 
The  transparent  skin  can  also  be  removed  by  treat¬ 
ment  with  iodine.  Chlorides  favour  the  activation, 
since  the  film  is  permeable  to  chloride  ions,  and  under 
anodic  conditions  the  metal  is  dissolved  away  beneath 
the  skin;  mere  immersion  in  a  chloride  solution, 
under  conditions  precluding  the  flow  of  local  currents, 
does  not  cause  activation.  The  attack  on  passive 
iron  is  often  localised  at  the  water  surface,  the 
protective  film  tending  to  cling  to  the  gas-liquid 
interface  rather  than  to  the  metal-liquid  inter¬ 
face,  thus  initiating  a  breakdown.  Nitric  acid  is  a 
rather  untrustworthy  reagent  for  producing  passivity. 
Transparent  films  have  also  been  isolated  from  the 
surface  of  passive  copper  and  aluminium. 

J.  S.  Carter. 

Viscosity  of  saturated  solutions  of  certain 
sodium  and  potassium  salts.  K.  Hrynakowski 
(Roez.  Chem.,  1927,  7,  34 — 41). — An  Ostwald  viscosi¬ 
meter  gives  good  results  only  when  the  viscosity  of 
the  saturated  solution  lies  between  0-025  and  0-070. 
When  the  viscosity  is  greater,  the  results  obtained 
have  only  an  approximate  value.  It  would  appear 
that  the  ratio  of  the  diameter  of  the  capillary  tube 
to  that  of  the  molecules  of  the  liquid  should  always  be 
of  the  same  order  of  magnitude.  For  saturated 
solutions  of  potassium  chloride,  bromide,  sulphate, 
chlorate,  iodide,  and  nitrate,  the  values  of  yj  vary  from 
0-00720  to  0-00900  g  ./cm.  sec.,  the  differences  between 
the  first  four  salts  lying  within  the  limits  of  experi¬ 
mental  error.  In  the  absence  of  hydration  and 
association,  it  would  appear  that  saturated  solutions 
of  salts  with  a  common  cation  have  the  same 
viscosity.  The  high  values  of  r,  found  for  sodium 
salts  are  due  to  hydration.  R.  Truszkowski. 

•  p.  of  concentrated  solutions.  I.  Experi¬ 
mental  methods  and  the  f.  p.  of  potassium 
solutions.  E.  R.  Jones  and  C,  R.  Bury 
'™1-  Mag-,  1927,  [vii],  3, 1032— 1037).— With  a  carc- 
controlled  f.-p.  apparatus,  measurements  have 
een  made  of  the  f.  p.  of  solutions  of  potassium 
enionde  over  the  range  0-0988— 1-818J/.  The  results 
of  tv  n  ?sec^  evaluate  the  activity  coefficients 
(|j  e  solutions  over  the  concentration  range  0-778 — 
’!  ,  •  These  values  are  in  agreement  with  those 
earned  by  Noyes  and  Maclnnes  from  E.M.F. 


measurements  at  25°  of  cells  containing  potassium 
chloride  solutions.  A.  E.  Mitchell. 

Assumptions  in  the  measurement  of  hydration 
of  substances  in  aqueous  solutions.  J.  N. 
Rakshit  (Chem.  News,  1927,  134,  289 — 291). — A 
critical  review  of  the  different  methods  employed  for 
determining  the  hydration  of  solutes  in  aqueous  solu¬ 
tions.  All  the  methods  involve  the  introduction  of  a 
second  solute,  and  no  account  is  taken  of  the  inter¬ 
action  of  the  two  dissolved  substances. 

M.  S.  Burr. 

Mol.  wt.  of  optically  active  polyhydroxy- 
compounds  in  ammoniacal  copper  solution 
(Schweizer’s  reagent).  E.  Messmer  (Z.  physikal. 
Chem.,  1927,  126,  369 — 416). — The  polarimetric 
method  described  (A.,  1884,  577;  1921,  i,  401) 
for  studying  the  formation  of  complexes  in  copper 
hydroxide-ammonia  solutions  of  cellulose  and  iso- 
propylideneglueose  has  been  tested  by  the  investig¬ 
ation  of  water-soluble  carbohydrates  of  known  mol. 
wt.  Normal  mol.  wts.  are  obtained  for  compounds 
of  the  methylcelluloses,  liydrocellobiose,  dextrose, 
and  trehalose.  Methylcelluloso  combines  with  2 
atoms  of  copper,  hydrocellobiose  with  1  atom,  and 
trehalose  with  H  atoms.  Under  the  same  conditions 
as  those  employed  for  cellulose,  dextrose  yields  two 
different  complexes,  of  which  tho  one  of  higher 
copper  content  is  stable  to  sodium  hydroxide  of  high 
concentration  and  is  of  similar  composition  to  the 
trehalose  compound. 

Further  results  for  cellulose  and  isopropylidine- 
glucose  confirm  tho  earlier  measurements.  From  the 
temperature  coefficient  of  the  rotation  of  the  cellulose 
solutions,  it  is  found  that  the  tendency  to  the  form¬ 
ation  of  copper  complexes  diminishes  with  fall  of 
temperature. 

Investigation  of  the  "  strong  dextrin  ”  of  Schar- 
dinger  and  Pringsheim  shows  that  this  substance  also 
forms  complexes,  although  measurement  of  the 
rotation  was  not  possible.  The  similarities  between 
the  various  dextrins  are  exhibited  also  in  their  copper 
compounds.  H.  F.  Gillbe. 

Amphoteric  hydroxides,  their  aqueous  solu¬ 
tions,  and  crystalline  salts.  V.  Variation  of 
diffusion  coefficient  and  optical  absorption  of 
tungstate  solutions  with  hydrogen-ion  con¬ 
centration.  H.  Schulz  and  G.  Jander  (Z.  anorg. 
Chem.,  1927,  162,  141—148;  cf.  this  vol.,  122).— 
The  diffusion  coefficient  of  the  tungstate  ion  in 
aqueous  solutions  of  sodium  tungstate  decreases  con¬ 
siderably  with  increasing  acidity  of  the  solution, 
which  is  probably  due  to  an  increase  in  complexity 
of  the  ions  according  to  some  such  scheme  as 
7W04"+8H,^W(W04)jl""'+4H^0.  In  solutions 
0-IN  in  respect  of  a  mineral  acid  and  containing 
neutral  salts,  the  degree  of  aggregation  of  the  tungstate 
ion  is  5 — 7  times  that  of  the  ion  in  alkaline  solutions. 
In  solutions  which  contain  no  neutral  salts,  but  are 
0-1 N  in  respect  of  a  mineral  acid  and  have  been 
boiled,  the  degree  of  aggregation  is  9 — II.  With 
increasing  acidity,  the  optical  absorption  limit  of  the 
solutions  moves  towards  the  region  of  longer  wave¬ 
lengths,  which  points  to  aggregation  of  the  anions. 

R.  Cuthux. 
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Survey  of  the  main  principles  of  colloid 
science.  J.  W.  McBain  (Fourth  Colloid  Symposium 
Monograph,  1926,  7 — 10),  Chemical  Abstracts. 

Colloid  particle  as  revealed  by  catalytic 
studies.  H.  S.  Taylor. — See  this  vol.,  632. 

Colloid  syntheses  with  the  aid  of  titanium 
trichloride.  A.  Gtjtbier,  B,  Ottenstein,  E.  Leut- 
heusser,  K.  Lossen,  and  F.  Allam.  I.  Products 
of  hydrolysis  and  oxidation  of  titanium  tri¬ 
chloride.  F.  Allam  (Z.  anorg.  Chem.,  1927,  162, 
87 — 100). — The  colour  of  titanium  trichloride  solu¬ 
tions  changes  from  red  to  blue  and  ldtimately  dis¬ 
appears  when  these  are  diluted  and  exposed  to  air  or 
boiled ;  this  is  accompanied  by  an  increase  in  acidity 
and  a  decrease  in  the  concentration  of  tervalcnt 
titanium  (cf.  Hoydweiller,  A.,  1915,  ii,  266).  The 
change  is  much  slower  if  oxygen  is  excluded,  probably 
because  such  reactions  as  2TICL-(-H<)0+ 0=2Ti0Cl„-r 
2HC1,  TiOCL,  +  HaO  =  TiO(OH)Cl  +  HC1,  and 
Ti0(0H)Cl+H20=Ti0(0H)2+HCl  cannotthen  occur. 
It  appears,  however,  that  the  hydrolysis  TiCl3-[- 
3 II 2 O  —Jr T  i  ( 0  H )  3  +  3  H C 1  plays  an  important  part,  the 
trihydroxide  being  later  oxidised  to  the  tetrahydr- 
oxide,  which  remains  in  colloidal  solution,  but  may  be 
precipitated  by  sulphate  ions.  By  following  with  the 
aid  of  the  tensi-eudiometer  the  desiccation  of  titanic 
acids  prepared  by  various  methods,  no  indication  of 
the  existence  of  definite  compounds  has  been  obtained, 
the  water  in  all  the  preparations  being  simply  held 
osmotically.  With  progressive  loss  of  v-ater,  i.e., 
with  increasing  temperature,  tho  curves  given  by  all 
the  specimens  tend  to  coincide,  A  specimen  prepared 
by  hydrolysis  and  oxidation  with  air  of  a  titanium 
trichloride  solution  with  subsequent  desiccation  up 
to  490°  has  the  crystal  lattice  of  anatase,  whereas 
ignition  of  the  product  obtained  by  addition  of 
ammonia  to  a  titanium  tetrachloride  solution  gives  a 
substance  with  the  rutile  lattice.  Fresh  preparations 
give  no  X-ray  interference  effects.  K.  Cuthill. 

Colloid  syntheses  with  the  aid  of  titanium 
trichloride.  II.  Colloidal  gold  and  colloidal 

selenium.  A.  Gtjtbier,  B.  Ottenstein,  and  K. 
Lossen  (Z.  anorg.  Chcm.,  1927,  162,  101 — 109 ;  cf. 
preceding  abstract). — Titanium  trichloride  is  a  suit¬ 
able  reducing  agent  for  the  production  of  gold  sols, 
the  titanic  hydroxide  formed  by  oxidation  and 
hydrolysis  exerting  a  protective  action.  To  obtain 
stable  sols,  the  molecular  ratio  of  titanic  hydroxide  to 
gold  should  not  be  less  than  1-7:1.  Excessive  acidity 
must  also  be  avoided.  Selenium  sols  may  be  obtained 
by  adding  20  c.c.  of  a  0-2%  selenium  dioxide  solution 
to  16  c.c,  of  a  1-5%  titanium  trichloride  solution, 
which  has  previously  been  boiled  to  produce  sufficient 
quadrivalent  titanium  to  reduce  the  selenium. 

R.  Cuthill. 

Preparation  of  metal  oxide-silicic  acid  sols 
from  the  ignited  oxide  and  silicic  acid  hydrosol. 
A.  Fodor  and  A.  Reefenberg  (Kolloid-Z.,  1927,  42, 
18 — 35). — Ignited  ferric  oxide,  chromic  oxide,  and 
aluminium  oxide,  although  attacked  very  slowly  by 
strong  acids,  are  brought  into  solution  by  dialysed 
silicic  acid,  the  action  being  one  of  peptisation.  Since 
eleetrodialysed  silicic  acid  cannot  thus  peptise  the 
ignited  oxides,  the  formation  of  the  sol  appears  to  be 


connected  with  the  replacement  of  alkali  still  present 
in  the  micelle  of  the  silicic  acid  submitted  to  ordinary 
dialysis.  Ferric  oxide  gives  a  red  sol,  chromic  oxide 
a  green  sol,  and  aluminium  oxide  a  milk-white  sol,  the 
particles  of  all  these  sols  being  visible  in  the  ultra- 
microscope  and  exhibiting  the  Brownian  movement. 
The  silicic  acid  and  metal  oxide  wander  together  to 
the  anode.  The  sols  are  flocculated  by  electrolytes, 
and  the  process  has  several  points  in  common  with  the 
flocculation  of  clay  suspensions,  On  coagulation  by 
neutral  salts,  the  feebly  alkaline  reaction  of  the  ferric 
oxide-silicic  acid  sol  changes  to  an  acid  reaction, 
suggesting  that  on  removal  of  iron  the  free  alkali 
enters  the  silicic  acid  micelle  again.  A  ferric  oxide- 
silicic  acid  sol  has  considerable  alkali-fixing  power. 
The  significance  of  these  observations  in  regard  to  the 
buffering  effects  of  naturally  occurring  silicates  is 
briefly  considered.  E.  S.  Hedges. 

Approximate  determination  of  the  size  of 
particles  in  hydrosols.  R.  Zsigmondy  and  C. 
Caritjs  (Ber.,  1927,60,  [RJ.1047— 1049).— The  method 
depends  on  the  use  of  membrane  filters  with  pores  of 
different  sizes,  calibration  being  effected  by  gold 
hydrosol  containing  particles  of  measured  dimensions. 
Certain  hydrosols,  regarded  hitherto  as  consisting  of 
very  fine  particles  because  of  their  homogeneous 
appearance  and  absence  of  sedimentation,  have  been 
found  to  be  very  coarsely  disperse.  H.  Wren. 

Stability  of  coarse  particles  in  solutions.  I. 
H.  Werner  (Ber.,  1927,  60.  [£],  1040—1045).— 
Magnesium  chloride  exerts  its  optimal  clarifying 
action  on  aqueous  suspensions  of  Bolus  alba  at  0  01 — 
0- 1  ilf -concentration.  Increase  in  concentration  of 

the  electrolyte  beyond  this  point  is  accompanied  by 
progressive  decrease  in  the  rate  of  sedimentation, 
which,  however,  is  more  rapid  in  the  saturated  solution 
than  in  electrolyte-free  vrater.  Sodium  nitrate  does 
not  accelerate  the  sedimentation  in  concentrated 
magnesium  chloride  solution.  Starch  in  0-007% 
concentration  causes  Bolus  particles  suspended  in 
magnesium  chloride  solution  to  aggregate  within  a 
few  minutes  and  rapidly  subside.  More  dilute 
solutions  of  starch  cause  incomplete  aggregation. 
More  concentrated  solutions  have  a  stabilising  action, 
which  becomes  more  marked  as  the  concentration 
increases  ;  the  aggregating  action  decreases  simul¬ 
taneously.  The  optimal  concentrations  of  magnesium 
chloride  and  starch  acting  together  is  the  same  as 
when  they  are  acting  singly.  Bolus  particles  which 
have  been  aggregated  by  starch  can  be  dispersed  by 
simple  agitation.  After  shaking  for  a  short  time, 
the  dispersed  particles  are  again  aggregated  by  the 
original  starch,  but  the  latter  becomes  inactivated 
after  prolonged  agitation.  H,  Wren. 

Production  of  fog  in  the  neutralisation  of  alkali 
with  hydrogen  halides.  H.  0.  Askew  (J.C.o., 
1927,  966 — 983). — When  air  carrying  hydrogen 
chloride  or  bromide  is  passed  into  aqueous  alkaline 
media,  the  acid  is  incompletely  absorbed  and  fogs 
are  produced.  The  lower  limiting  hydroxyl-ion 
concentration  for  the  production  of  fog  is  greater  than 
10-5IV.  The  amount  of  fog  produced  depends  on  the 
width  of  the  jet,  the  depth  of  liquid,  and  the  rate  oi 
bubbling.  The  partial  pressure  of  the  water  vapour 
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in  contact  with  the  fog  particles  and,  under  com¬ 
parable  conditions,  the  concentration  of  acid  in  the 
particles  are  remarkably  constant,  and  independent  of 
the  amount  of  fog  formed.  The  logarithm  of  the 
amount  of  fog  produced  increases  linearly  with  the 
logarithm  of  the  alkali  concentration.  The  presence 
of  organic  substances  (alcohols,  ether,  etc.)  in  the 
alkaline  solution  causes  the  production  of  dense  fogs. 
Addition  of  capillary-active  substances  (gelatin, 
methylene-blue,  “  aqua  dag,”  etc.)  likewise  causes  an 
increase  in  the  amount  of  fog  obtained.  The  con¬ 
centration  of  acid  in  the  fog  particles  decreases 
somewhat  as  that  of  the  capillary-active  sub¬ 
stance  decreases.  For  a  given  concentration  of  capill¬ 
ary-active  substance,  the  concentration  of  acid  in 
the  droplets  is  independent  of  the  concentration  of 
alkali.  The  partial  pressure  of  the  water  vapour 
remains  constant.  Under  comparable  conditions, 
the  amount  of  fog  F  produced  varies  with  the  con¬ 
centration  of  the  capillary-active  substance  C  accord¬ 
ing  to  the  equation  log  F=m  log  C+K,  where  m 
and  K  are  constants  characteristic  of  the  capillary- 
active  substance.  With  solutions  containing  alcohol 
the  concentration  of  acid  in  the  droplets  decreases 
with  increasing  concentration  of  alcohol.  Pyridine 
solutions  give  very  dense  fogs.  The  fog  particles  are 
smaller  the  denser  the  fog  produced.  No  electrical 
charges  have  been  found  on  the  particles.  The 
alkaline  film  around  the  gas  bubbles  slows  down  the 
rate  of  absorption  of  the  acid  vapour.  The  film,  how¬ 
ever,  is  readily  permeable  to  water  vapour. 

J.  S.  Carter. 

Electricity  in  dust  clouds.  I.  G.  B.  Deodhar 
(Proc.  Physical  Soc.;  1927,  39,  243 — 249). — Fine  dusts 
oi  a  large  number  of  materials  were  blown  by  means 
of  a  rapid  stream  of  air  into  an  insulated  metal  box 
and  the  nature  of  the  charge  developed  on  the  box 
was  measured.  No  obvious  generalisation  can  be 
made;  but  simple  salts  usually  gave  a  positive  charge, 
whilst  metallic  and  organic  dusts  showed  both 
positive  and  negative  charges  iirdifferent  cases.  The 
charges  due  to  sodium  and  potassium  chlorides  were 
of  the  same  order  of  magnitude,  but  that  of  sodium 
nitrate  gave  more  than  four  times  the  charge  due  to 
potassium  nitrate.  It  was  also  found  that  the  charge 
increases  rapidly  as  the  particle  size  decreases. 

C.  J.  Smith  ells, 

Light-scattering  capacity  (Tyndall  effect)  and 
colloidal  behaviour  of  gelatin  sols  and  gels. 

B.  0.  Kraemer  and  S.  T.  Dexter  (J.  Physical  Chem., 
1927,  31,  764—7  82  ;  cf.  A.,  1925,  ii,  1057).— The 
relation  between  light-scattering  capacity  and  pH 
has^  been  quantitatively  studied  for  gelatins  from 
various  sources.  The  maximum  Tyndall  effect 
corresponds  with  the  pH  of  the  isoelectric  point,  which 
may  vary  according  to  the  sample  of  gelatin  used  from 
Pi!  1-8  to  5-5,  and  even  to  pa  8.  Blended  gelatins 
containing  components  with  different  isoelectric  points 
behave  as  a  single  gelatin  with  an  intermediate 
isoelectric  point.  The  fluctuations  in  these  points 
may  indicate  inherent  differences  in  the  gelatin 
precursors. 

The  influence  of  acid,  alkali,  and  of  temperature 
on  the  Tyndall  effect  in  de-ash  ed  gelatin  was  also 
studied.  Above  30°,  a  high  and  approximately 


constant  degree  of  dispersion  is  found  at  all  values  of 
•pn  from  2-7  to  12  •2,  but  below  this  temperature  a 
sharp  fall  in  dispersion  quickly  develops  near  the 
isoelectric  point.  Traces  of  acid  or  alkali  repress  the 
change,  The  bearing  of  these  results  on  the  condition 
of  gelatin  sols  is  discussed  in  detail. 

L.  S.  Theobald. 

Colloidal  behaviour  of  aqueous  gelatin  sys¬ 
tems.  E.  0.  Kraemer  (Fourth  Colloid  Symposium 
Monograph,  1926,  102 — 121). — 1%  Solutions  of  de- 
ashed  gelatin  show  slightly  increased  Tyndall  light¬ 
scattering  at  pu  5,  but  at  17°  the  effect  increases  at 
least  400%  for  a  change  from  ptt  4-87  to  4-90.  Even 
O'OOUV-hydrochloric  acid  causes  the  formation  of 
“  solution  units  ”  of  low  light-scattering  capacity  ; 
this  property  is  not  simply  related  to  combination  of 
gelatin  with  acid  or  base,  or  the  dependence  of  cata- 
phoretic  mobility  on  pa.  Five  hide  gelatins  showed 
maximal  effect  (isoelectric  point)  at  pn  4-95 — 5-01, 
but  an  ossein  gelatin  at  ptl  5-5.  Calf  skin  gelatins 
showed  a  maximal  effect  at  pa  4-9 — 5-0  ;  bone  stock 
gave  pa  5-5,  decreasing  for  successive  extractions,  and 
a  pigskin  gelatin  pa  8.  Mixtures  of  the  gelatins  gave 
average  values,  but  the  component  having  an  iso¬ 
electric  point  near  pa  5  usually  has  a  predominating 
influence.  Specific  rotation  of  0-47%  gelatin  solutions 
does  not  vary  greatly  with  pa,  but  temperature  has  an 
important  influence.  Maximal  gel  strength  appears 
near  the  isoelectric  point  (p„  4-95)  at  which  gel  form¬ 
ation  is  small  over  a  sharp  minimum.  On  addition  of 
hydrochloric  acid,  and  at  low  temperatures,  another 
region  of  high  specific  rotation  and  great  gel  strength 
appears  at  pu  1 — 1-5.  The  general  relations  are  the 
same  with  other  acids.  Pig  skin  gelatin  exhibits 
anomalous  behaviour.  Chemical  Abstracts. 

Stability  of  colloidal  solutions  towards  electro¬ 
lytes.  M.  A.  Boutaric  (Rev.  gen.  Colloid.,  1927,  5, 
450 — 460). — Methods  for  the  determination  of  the 
stability  of  colloidal  solutions  towards  electrolytes  are 
discussed,  and  the  use  of  the  Fery  spectrophotometer 
for  the  exact  determination  of  the  coagulation  point 
is  described.  The  effects  of  temperature,  stirring, 
concentration  of  electrolyte,  and  of  luminous  radi¬ 
ations  are  considered.  Data  for  the  coagulation  of 
gamboge  by  sulphuric  acid  are  in  agreement  with  the 
formula  log  C=log  where  C  is  the  concen¬ 

tration  of  the  electrolyte,  t  the  time,  and  m  and  a  arc 
constants.  Certain  sols  when  flocculated  by  certain 
multivalent  ions  show  two  zones  of  floccul&ti  on.  With 
gamboge  and  sulphuric  acid  and  with  arsenious 
sulphide  and  lithium  chloride,  the  previous  addition 
of  small  quantities  of  electrolyte  to  the  sol  alters  the 
time  required  for  coagulation.  In  the  case  of  arseni- 
ous  sulphide,  the  protective  effect  of  lithium  chloride 
added  1 1  hours  before  the  coagulation  experiments  at 
first  increases  rapidly  with  the  amount  of  lithium 
chloride  added,  passes  through  a  maximum,  and  then 
decreases  rapidly.  With  a  constant  amount  of 
lithium  chloride,  this  effect  increases  with  the  length 
of  time  from  which  it  is  added,  passes  through  a 
maximum,  then  decreases.  Investigations  have  also, 
been  made  by  the  same  method  on  the  protective  effect 
of  a  number  of  other  hydrophilie  colloids  on  the 
stability  of  gamboge  and  mastic  and  of  arsenious 
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sulphide  and  ferric  hydroxide.  Zsigmondy’s  results 
are  in  general  confirmed,  but  the  phenomena  are 
considered  to  be  somewhat  complex.  In  most  cases, 
the  addition  of  a  very  small  quantity  of  colloid 
renders  the  sol  more  sensitive  to  the  action  of  elec¬ 
trolytes.  L.  L.  Bircdmshaw. 

Colloidal  solutions  of  ferric  ferrocyanide.  G. 
Rossi  and  M.  Marzari  (Zymologica,  Chim.  Coll, 

Zucc.,  1927,  2,  25 — 38). — Previous  experiments  on 
colloidal  sulphur  and  the  colloidal  acetate  of  tetra- 
mercuriacetanilide  (cf.  A.,  1924,  ii,  459)  have  shown 
that  the  stabilising  action  of  electrolytes  on  colloids 
may  be  due  to  selective  adsorption  of  ions.  Further 
observations  show  that  potassium  ferrocyanide  is 
necessary  for  the  continued  existence  of  Prussian-blue 
in  colloidal  solution  and  that  stabilisation  is  favoured 
by  a  definite  ratio  of  ferric  ferrocyanide  to  excess  of 
potassium  ferrocyanide,  the  value  of  which  depends 
on  the  concentration  of  the  ferric  ferrocyanide. 

It  has  been  shown  also  that  the  stabilising  electro¬ 
lytes  conduct  an  electric  current  better  in  absence  of 
the  colloid  than  in  its  presence ;  this  is  in  agreement 
with  previous  experiments  with  sulphur  etc.,  and 
confirms  the  view  that  stabilisation  is  due  to  the 
adsorption  of  ions  of  the  stabilising  electrolyte.  As 
a  first  approximation,  this  adsorption  is  proportional 
to  the  ratio  of  ferric  chloride  to  potassium  ferrocyanide 
and  increases  with  increasing  concentration  of 
potassium  ferrocyanide.  M.  Carlton. 

Mass-action  effects  in  the  interaction  of 
gelatin  and  acids.  W.  K.  Lewis  and  C.  F.  Daniel 
(Fourth  Colloid  Symposium  Monograph,  1926,  122 — 
131).— The  disagreement  between  Procter’s  mass- 
action  equation  for  the  reaction  of  gelatin  in  acid  solu¬ 
tion  and  Loeb’s  data  is  explained  by  the  assumption  of. 
an  internal  interaction  of  amino-  and  hydroxyl  groups 
of  the  gelatin.  A  general  mass-action  equation  is 
derived.  With  increasing  hydrogen-ion  concentration, 
increasing  amounts  of  the  anions  are  held  electro¬ 
statically,  increasing  the  effective  molecular  size  and 
the  viscosity.  With  high  acid  concentration,  the 
strongly  solvated  solute  competes  with  the  gelatin 
for  the  solvent.  To  explain  the  anomalous  behaviour 
of  sulphuric  acid,  it  is  supposed  that  one  of  the 
hydrogen  ions  combines  with  an  amino-group,  the 
other  being  held  nearby  electrostatically. 

Chemical  Abstracts. 

Emulsification.  I.  Oil-soluble  emulsifying1 
agents.  B.  Mead  and  J.  T.  McCoy  (Fourth  Colloid 
Symposium  Monograph.  1926, 44 — 57). — The  efficiency 
of  a  product  containing  sodium  oleate  S3,  sodium 
resinate  5-5,  sodium  silicate  5,  phenol  4,  paraffin  1-5, 
water  1%  is  ascribed  to  the  oleate  and  phenol.  The 
interfacial  tension  curves  of  kerosene  and  “  nujol  ” 
containing  oleic  and  stearic  acids  against  water 
indicate  an  adsorption.  Heating  oil  to  cause  heavy 
metal  soaps  to  dissolve  in  it  produces  erratic  changes 
in  the  oil/water  surface  tension.  Sodium  oleate 
solutions  “  age  ”  rapidly,  probably  owing  to  inter¬ 
action  with  some  atmospheric  constituent,  and  may 
then  give  a  water-in-oil  emulsion  instead  of  the  usual 
oil-in-water  emulsion.  Chemical  Abstracts. 

Making  and  breaking  of  emulsions.  W.  P. 
Dayev  (Fourth  Colloid  Symposium  Monograph,  1926, 


38 — 43). — Water- in-oil  emulsions  may  be  made  by 
using  (1)  an  emulsifying  agent  the  molecules  of  which 
cannot  disentangle  themselves  at  the  ordinai'y 
temperature,  (2)  an  emulsifier  having  weak  adsorptive 
power  for  water,  e.g.,  oleic  acid,  (3)  an  emulsifier,  e.g., 
soap  with  a  multivalent  metal,  where  the  area  covered 
by  the  methyl  groups  considerably  exceeds  that 
covered  by  the  carboxyl  groups  united  to  the  uni¬ 
valent  metal,  (4)  so  low  a  water  :  oil  ratio  that  the 
coalescence  of  the  oil  is  forced.  Spontaneous  emulsi¬ 
fication  may  be  effected  by  dispersing  the  emulsifier 
in  the  oily  phaso ;  soap  is  dissolved  in  oil  at  250°, 
boiling  water  is  added  slowly,  with  mixing,  and  the 
mixture  diluted  to  a  non-gelling  point.  Emulsions 
may  be  broken  by  mechanical  action,  concentration, 
electro-deposition,  or  by  plunging  a  piece  of  metal 
or  porcelain  at  250°  into  an  oil-in-water  emulsion. 

Chemical  Abstracts, 

Mechanics  of  adsorption  and  swelling  of  gels. 
C.  Terzachi  (Fourth  Colloid  Symposium  Monograph, 
1926,  58 — 78). — An  attempt  to  explain  the  relation¬ 
ship  between  the  elastic  expansion  of  coarse-grained 
soils  and  the  swelling  of  elastic  gels.  The  formula 
of  Katz  and  of  Freundlich  and  Posnjak  for  the  swelling 
pressure  give  discordant  values.  Harkins’  pressure 
hypothesis  is  not  in  accord  with  the  facts.  If  the 
adsorbed  layer  is  considered  as  a  zone  of  forced  vibra¬ 
tions,  the  effect  of  the  solid  phase  is  similar  to  under¬ 
cooling,  and  it  extends  much  beyond  molecular  range. 
This  mechanical  tension  can  account  for  increased 
density  and  viscosity  in  the  liquid,  and  for  vapour- 
pressure  changes.  Lowering  of  vapour  pressure  is 
regarded  as  due  to  (a)  tension  in  the  liquid,  representing 
the  capillary  part  of  the  swelling  process,  and  (b)  a 
change  in  the  molecular  energy  of  the  liquid,  represent¬ 
ing  the  molecular  mechanical  part  of  the  adsorption 
process.  With  increasing  concentration  of  the  gel 
(a)  is  dominant.  Chemical  Abstracts. 

Desiccation  and  rehydration  of  precipitates 
with  large  surfaces.  0.  Hahn  and  M.  Biltz  (Z, 
pliysikal.  Chem.,  1927,  126,  323— 355).— The  evolu¬ 
tion  of  thorium  emanation  from  a  gel  in  the  pores  of 
which  radiotliorium  has  been  deposited  has  been 
studied  under  widely  differing  conditions  of  hydration 
of  the  gel.  The  “  emanation  ratio  ”  is  the  ratio  of  the 
quantity  of  emanation  evolved  from  the  gel  to  the 
total  quantity  formed. 

Ferric  hydroxide  gels,  unlike  those  of  most  other 
metallic  hydroxides,  show  an  emanation  ratio  of 
more  than  0-8,  illustrating  the  large  surface  of  the 
colloid.  The  dependence  of  the  emanation  ratio  on 
the  water  content  of  the  gel  has  been  studied  quantit¬ 
atively  ;  drying  the  gel  causes  a  decrease  in  the  ratio, 
but  on  rehydration,  the  original  value  is  obtained  m 
the  case  of  ferric  hydroxide.  If  thorium,  zirconium, 
or  aluminium  hydroxide  gels  be  employed,  a  more  or 
less  irreversible  change  takes  place  on  drying.  The 
mode  of  preparation  of  the  gel  has  a  large  influence  on 
the  effect  of  drying.  Ferric  hydroxide  gels  precipit¬ 
ated,  e.g.,  from  ferric  salt  solutions  exhibit  a  totally 
different  form  of  drying  curve  from  that  given  by  gels 
prepared  directly  from  the  sol. 

Ferric  hydroxide  gel  adsorbs  considerable  quantities 
of  radium  and  thorium  emanations,  but  only  when 
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containing  comparatively  little  water.  The  ad¬ 
sorbed  thorium  emanation  is  easily  displaced  by  other 
gases,  although  not  completely,  whilst  radium  eman¬ 
ation  is  unaffected.  The  reversible  decrease  of  the 
emanation  ratio  of  gels  containing  radiothorium  may 
thus  involve  adsorption  of  the  emanation  on  the 
internal  walls  of  the  colloid,  thereby  delaying  its 
evolution.  Since  the  adsorption  of  radium  emanation, 
which  has  a  much  slower  rate  of  decay,  is  not  affected 
by  the  presence  of  other  gases,  the  decrease  of  the 
emanation  ratio  is  in  this  case  ascribed  to  the  structure 
of  the  gel. 

The  velocity  with  which  the  emanation  ratio 
approaches  its  initial  value  on  re-hydrating  a  dried  gel 
has  been  studied  quantitatively.  Two  processes 
occur,  the  first  being  complete  in  about  10 — 15  min., 
whilst  the  second  has  a  half  period  of  about  12 — 15 
hrs.  This  slow  change  is  ascribed  to  the  slow  swelling 
of  the  colloid,  the  shrinkage  of  which  on  drying  is  the 
cause  of  the  incomplete  displacement  of  thorium 
emanation  by  inert  gases.  H.  F.  Gillbe. 

Orthokinetic  and  perikinetic  coagulation. 
Theory  of  streaming  coagulation  and  the  coagul¬ 
ation  theory  of  Smoluchowski  and  Muller. 
Coagulation  of  colloidal  and  coarsely-dispersed 
systems  and  analysis  by  elutriation.  P.  Tuorila 
(Koll.-Chem.  Beihefte,  1927,  24,  1—122  ;  cf.  A., 
1926,  1005 ;  Wiegner  and  Tuorila,  A.,  1926,  242).— 
In  systems  containing  both  submierons  and  microns, 
the  particles  may  he  brought  into  contact  by  the 
Brownian  movement,  by  stirring,  or  by  the  streaming 
of  theparticles  in  one  direction,  as  in  sedimentation  or 
centrifuging.  Coagulation  caused  by  the  Brownian 
movement  is  designated  “  perikinetic,”  whilst  that 
due  to  the  movement  of  the  particles  in  one  direction 
only  is  termed  “  orthokinetic.”  In  an  exhaustive 
discussion  of  perikinetic  coagulation,  it  is  shown  that 
if  the  initial  number  of  particles  in  a  system  is  small 
(10‘  or  fewer  per  cm.)  it  will  remain  practically  un¬ 
changed  over  the  usual  coagulation  period,  so  that  the 
perikinetic  coagulation  in  such  a  case  may  be  dis¬ 
regarded.  Smoluchowski’s  coagulation  equation  holds 
for  the  rapid  coagulation  of  paraffin  and  gold  sols, 
and  of  dilute,  finely- dispersed  quartz,  clay,  and 
graphite  suspensions.  For  these  dispersoids,  the 
attraction  radius  is  approximately  twice  the  particle 
radius. 

_  In  th  e  case  of  orthokinetic  coagulation,  from  a  con¬ 
sideration  of  the  number  of  small  particles  per  second 
which  come  within  the  sphere  of  action  of  a  large 
particle,  and  from  the  dependence  of  this  value  on 
the  ratio  of  the  radii  of  the  particles  and  on  the  number 
of  particles,  it  is  shown  a  priori  that  orthokinetic 
coagulation  can  occur  only  in  polvdisperse,  not  in 
monodisperse,  systems.  Formula)  are  derived  to 
express  the  course  of  orthokinetic  coagulation  in 
systems  (a)  with  a  small  initial  number  of  particles  in 
"kieh  coagulation  due  to  the  Brownian  movement 
maJ'  be  disregarded,  and  (6)  with  a  greater  initial 
number  of  particles,  where  perikinetic  coagulation 
Must  also  be  considered.  The  validity  of  the  equations 
15  proved  by  experiments  with  quartz  and  clay 
suspensions  and  gold  sols.  Particles  of  quartz  or 
Cia.  radii  greater  than  20  or  50  g.,  respectively. 


possess  no  nuclear  action.  For  completely  coagulated 
quartz  and  soil  suspensions,  the  same  distribution 
curves  are  obtained,  and  these  are  unchanged  by  the 
addition  of  electrolytes.  In  the  case  of  coarse, 
sedimenting  systems  (e.g.,  soil  suspensions),  the  only 
type  of  coagulation  that  need  be  considered  is  often 
the  orthokinetic  type,  but  under  ordinary  conditions 
gold  sols  show  only  perikinetic  coagulation.  The 
orthokinetic  type  may,  however,  be  caused  by  centri¬ 
fuging  coarsely-dispersed  sols. 

A  number  of  coagulation  and  sedimentation  pheno¬ 
mena,  such  as  the  formation  of  layers  in  coagulating 
suspensions  and  the  existence  of  S-shaped  coagulation 
curves,  are  discussed  and  explained  on  the  basis  of 
the  new  coagulation  theory.  Problems  connected 
with  soil  analvsis  are  considered.  Analysis  by 
elutriation  gives  trustworthy  results  only  if  the 
potential  of  the  particles  is  greater  than  the  critical 
potential,  but  even  when  this  is  not  the  ease,  the  dis¬ 
turbing  influence  of  coagulation  may  be  very  greatly 
diminished  by  using  very  dilute  suspensions  and  an 
experimental  arrangement  giving  the  least  possible 
height  of  fall.  A  mathematical  criterion  is  derived  for 
determining  the  accuracy  of  the  results  of  elutriation 
analysis  and  for  calculating  the  order  of  magnitude  of 
the  deviation  from  the  sedimentation  curve  due  to 
coagulation.  The  results  of  investigations  with  a 
modified  form  of  Wiegner’s  elutriation  apparatus 
are  in  agreement  with  the  orthokinetic  coagulation 
theory.  L.  L.  Bircuhshaw. 

Instability  and  the  charge  of  colloidal  particles. 
K  P.  Peskov  and  V.  I.  Sokolov  (J.  Russ.  Phvs. 
Chem.  Soc.,  1926,  58,  S23— 839).— When  a  feme- 
hydroxide  sol  is  treated  with  just  sufficient  mag¬ 
nesium  sulphate  to  initiate  coagulation,  and  hydro¬ 
chloric  acid  is  added,  it  is  found  that  low  concen¬ 
trations  of  the  latter  increase  the  stability  of  the 
colloid,  whilst  high  concentrations  decrease  it,  although 
coagulation  is  never  complete.  Neither  gelatin  nor 
acidified  gelatin  has  any  action  on  the  sol,  but  in 
presence  of  the  above  quantity  of  magnesium  sulphate 
small  quantities  of  gelatin  render  the  sol  unstable, 
whilst  large  quantities  increase  the  stability.  If  the 
sol  is  mixed  with  the  amount  of  gelatin  which  gives  the 
optimum  amount  of  coagulation  and  the  concentration 
of  magnesium  sulphate  is  increased,  the  instability  of 
the  sol  is  increased.  When  sulphuric  acid  is  used  as 
a  coagulant,  the  presence  of  hydrochloric  acid  increases 
the  instability  to  a  greater  extent  than  in  the  ease  of 
magnesium  sulphate. 

Sodium  carbonate  solution  has  no  action  on  arseni- 
ous  sulphide  sol,  but  if  magnesium  sulphate  is  added, 
more  of  the  latter  is  needed  in  presence  of  sodium 
carbonate  than  without  it.  At  low  concentrations, 
gelatin  renders  pure  arsenious  sulphide  sol  unstable  ;  in 
large  quantities  it  stabilises  it.  Magnesium  sulphate, 
in  presence  of  gelatin  and  sodium  carbonate,  has 
practically  no  action  on  the  sol.  Sodium  carbonate 
in  presence  of  gelatin  renders  the  sol  unstable.  The 
author  concludes  that  the  mechanism  ascribed  by 
Zsigmondy  (A.,  1925,  ii,  35)  is  not  entirely  correct, 
and  that  the  electrical  conditions  of  the  lyophobe  and 
lyophile  colloids  are  the  most  important  factors 
concerned.  E.  Rothstein. 
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Coagulation  of  colloids  by  electrolytes. 
Arsenic  trisulphide  sol  and  barium  chloride. 
A.  I.  Rabinovitsch  (J.  Russ.  Phys.  Chem.  Soe.,  1926, 
58,  849 — 855  ;  cf.  A.,  1925,  ii,  778). — The  increase 
of  hydrogen-ion  concentration  which  occurs  when 
arsenic  trisulphide  sol  is  coagulated  with  barium 
chloride  affords  a  new'  method  for  following  the 
course  of  coagulation.  When  the  sol  is  titrated  with 
barium  chloride,  the  conductivity  increases,  the 
increase  being  due  partly  to  the  presence  of  the  added 
electrolyte,  and  partly  to  the  formation  of  the  more 
mobile  hydrogen  ions.  When  the  conductivity  of 
the  solution  is  plotted  against  the  hydrogen-ion  con¬ 
centration,  a  curve  is  obtained  which  has  a  maximum 
at  the  same  point  as  the  minimum  obtained  w'hen  an 
acid  solution  is  titrated  with  sodium  hydroxide. 

E.  Rothstein. 

Coagulation  of  haemoglobin  in  presence  of 
alcohols.  II.  B.  Jijrgensons  (Kolloid-Z.,  1927, 
42,  59 — 65;  cf.  this  vol.,  512). — A  study  was  made 
of  the  effect  of  methyl,  ethyl,  and  propyl  alcohols  on 
the  coagulation  of  haemoglobin  by  calcium  chloride 
and  by  magnesium  chloride,  the  concentration  of  the 
haemoglobin  being  kept  constant  and  that  of  the 
electrolyte  and  of  the  alcohol  being  varied  between 
wide  limits.  The  following  results  were  obtained. 
Methyl  alcohol  has  a  sensitising  effect  in  all  cases. 
Ethyl  alcohol  has  generally  a  sensitising  effect,  but 
has  a  stabilising  influence  when  present  in  large 
quantities  at  relatively  high  concentrations  of 
electrolyte.  Propyl  alcohol  sensitises  haemoglobin  in 
presence  of  small  amounts  of  the  electrolyte,  but  has 
a  stabilising  effect  with  greater  concentrations  of 
electrolyte  and  alcohol.  E.  S.  Hedges. 

Flocculation  of  hydrophobic  sols  by  mixtures 
of  electrolytes.  A.  Rabinerson  (Kolloid-Z.,  1927, 
42,  50 — 58). — Experiments  on  the  flocculation  of  the 
positive  ferric  oxide  sol  and  the  negative  sols  of 
Prussian-blue,  wax,  and  mastic  by  various  mixtures 
of  electrolyte  show  an  antagonistic  effect  which  is 
ascribed  to  a  competition  between  cations  and  anions. 
The  stabilising  effect  of  ions  of  the  same  charge  as  the 
colloid  is  greater  the  weaker  the  coagulative  effect  of 
the  ions  of  opposite  sign.  The  antagonistic  effect 
appears  more  strongly  in  colloids  of  somewhat 
hydrophilic  character  than  in  strictly  electrocratic 
sols,  where  the  ions  of  the  same  sign  as  the  colloid 
have  an  almost  negligible  effect  :  the  flocculating 
effect  of  the  components  of  a  mixture  of  electrolytes 
is  in  the  latter  case  additive.  E.  S.  Hedges. 

Dispersion  of  cellulose  by  salt  solutions.  P.  P. 

von  Weimarn  (Kolloid-Z.,  1927  ,  42  ,  43 — 50). — 
Cellulose  commences  to  be  dispersed  by  solutions  of 
sodium  chloride  or  barium  chloride  when  boiled  with 

'  the  saturated  solution  at  170°  and  8  atm.  pressure. 
At  higher  temperatures,  some  hydrolysis  occurs 
simultaneously,  forming  a  yellow  or  brown  colloidal 
solution,  which  reduces  solutions  of  gold  or  silver  salts 
and  can  be  used  for  the  preparation  of  stable  sols  of 
these  metals.  By  similar  treatment  with  saturated 
lithium  chloride  solution  at  160°,  a  maximum  con¬ 
centration  of  10 — 12  g.  of  cellulose  per  100  c.c.  can  be 
obtained.  On  cooling,  the  viscous,  dark  brown  sol 
becomes  covered  with  a  thin  crust  of  lithium  chloride 


crystals,  often  in  the  form  of  Liesegang  rings,  and  then 
sets  to  a  stiff  gel.  With  calcium  thiocyanate,  dis¬ 
persion  takes  place  even  more  readily.  Intermediate 
concentrations  of  salts  do  not  affect  cellulose  unless 
it  is  contaminated  with  decomposition  products. 
With  pure  cellulose,  howrever,  dispersion  is  also 
possible  when  extremely  dilute  solutions  of  salts  are 
used,  the  optimum  concentration  lying  between  0-1 
and  0-01  millimol.  per  litre.  E.  S.  Hedges. 

Peptisation  of  ferric  and  chromic  hydroxides 
in  presence  of  arsenious  acid  and  other  sub¬ 
stances.  M.  R.  Mehrotka  and  K.  C.  Sen  (Kolloid- 
Z.,  1927, 42,  35 — 42). — A  quantitative  study  was  made 

of  the  peptisation  of  ferric  and  chromic  hydroxides 
containing  excess  of  alkali  by  arsenious  acid,  sucrose, 
and  glycerol.  A  simple  relation  between  the  amount 
of  hydroxide  peptised  and  the  amount  of  peptising 
substance  could  not  be  obtained,  for  the  ratio  varied 
with  the  concentration  of  the  chloride  solution  used 
in  the  preparation  of  the  hydroxide,  with  the  final 
volume  of  the  system,  and  in  particular  with  the 
degree  of  excess  of  alkali.  It  is  therefore  improbable 
that  a  definite  compound  is  formed  between  the  metal 
hydroxide  and  the  peptising  agent.  Arsenious  acid 
differs  from  sucrose  and  glycerol  in  that  it  peptises 
ferric  hydroxide  in  absence  of  alkali. 

E.  S.  Hedges. 

Physical  chemistry  of  colouring  matters.  II. 
Development  of  Fiirth's  method  of  determining 
the  electrical  charge  of  colouring  matters,  and 
some  experimental  results.  J.  Gicklhorn  (KoJ- 
loid-Z.,  1927,  42,  9— 18).— Further  experiments  have 
been  carried  out  on  Fiirth’s  method  of:  determining 
the  charge  on  colloid  particles  of  colouring  matters  by 
electrolysis  with  electrodes  of  “  semi-conducting  ” 
material  (cf.  A.,  1925,  ii,  1057).  The  electrode 
material  should  be  a  substance  possessing  a  fine 
structure,  so  as  to  be  wetted  easily  by  the  liquid; 
it  should  be  pure  white  and  chemically  indifferent. 
These  conditions  are  best  fulfilled  by  fireclay,  paper, 
and  especially  filter -glass.  The  preparation  of  these 
materials  in  a  suitable  form  is  described  and  their 
relative  advantages  are  discussed.  Gypsum,  chalk, 
and  magnesia  were  found  to  be  quite  unsuitable  for 
electrodes,  and  a  study  ivas  also  made  of  many  organic 
substances,  including  several  kinds  of  wood  and  some 
colloidal  membranes ;  some  of  these  were  useful  for 
special  cases.  Improvements  in  the  apparatus  and 
in  the  method  of  working  are  described,  and  experi¬ 
mental  results  are  given  for  a  number  of  colloids. 

E.  S.  Hodges. 

Structure  of  metallic  hydroxide  gels.  M.  Biltz 
(Z.  physikal.  Chem.,  1927,  126,  356— 368).— The 
emanation  ratios  (ef .  this  vol.,  622)  of  ferric  hydroxide 
hydrogels  containing  radiothorium  and  radium  have 
been  determined  for  gels  in  the  form  of  large  pieces  and 
of  powder.  From  the  results,  the  conditions  govern¬ 
ing  the  emanation  from  dry  and  moist  gels  have  been 
derived.  It  is  shown  that  two  kinds  of  capillary 
exist  in  the  gel,  viz.,  primary'  and  secondary  canals. 
The  absorption  of  water  by  a  dry  hydrogel  is  due,  not 
to  adsorption  followed  by  condensation  in  the  capill¬ 
aries,  but  to  the  filling  first  of  the  primary  canals, 
and  then,  at  a  higher  water-vapour  pressure,  of  the 
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secondary  canals.  Measurements  have  been  made  of 
the  average  size  of  the  passages.  H,  F.  Gii.lbe. 

Capillarity.  VIII.  K.  Schultze  (Kolloid-Z., 
1927,  42,  3—9)  . — A  description  is  given  of  the  pre¬ 
paration  of  capillaries  of  agar  and  of  gelatin,  and  of 
the  examination  of  the  effect  of  immersing  the 
capillaries  in  solutions  of  colouring  matters.  Both 
organic  and  inorganic  colouring  matters  are  unevenly 
distributed  in  the  walls  of  the  capillaries,  there  being 
a  deficiency  in  the  region  of  the  meniscus.  This  is 
compared  with  the  well-known  water-line  corrosion  of 
metals  in  aqueous  solution,  but  an  explanation  based 
on  the  displacement  of  the  surface-water  of  the  gel  is 
preferred.  Further  experiments  were  carried  out 
with  paraffin  oil-agar  emulsions.  E.  S.  Hedges. 

Colloid  chemistry  of  “viscose”  solutions. 
III.  Syngeresis  of  “viscose”  gels.  T.  Muko- 
yama  (Kolloid-Z.,  1927  ,  42,  79 — 86 ;  cf.  this  vol., 
201). — The  synseresis  of  viscose  gels  was  followed  by 
immersing  the  gel  contained  in  a  tube  in  a  thermostat 
at  17°  and  measuring  the  volume  of  the  liquid  phase 
at  regular  time  intervals.  Synseresis  sets  in  suddenly 
after  a  definite  time,  and  the  volume  of  the  liquid 
phase  increases  at  first  rapidly  and  then  slowly  to  a 
constant  value.  The  effects  of  concentration,  alkali 
content,  and  age  were  studied.  With  the  more  dilute 
gels,  synseresis  occurred  earlier  and  the  maximum  was 
reached  more  rapidly,  and  between  the  values  0-25% 
and  8%  the  volume  of  liquid  produced  is  a  linear 
function  of  the  concentration.  Increasing  alkali 
content  has  the  effect  of  delaying  and  reducing  the 
synseresis.  E.  S.  Hedges. 

Zone  pattern  formed  by  silver  dichromate  in 
solid  gelatin  gel.  E.  R.  Riegel  and  M.  C.  Rein- 
hard  (J.  Physikal  Chem.,  1927,  31,  713—718  ;  cf. 
Riegel  and  Widgoff,  A.,  1925,  ii,  863).— Silver  di- 
chromate  in  washed  gelatin  forms  an  unbroken 
deposit  exhibiting  a  pattern  similar  to  that  formed  by 
copper  ferrocyanide  in  a  gelatin  cake  (foe.  cit.).  No 
lines  appear  in  the  silver  dichromate  pattern.  Addi¬ 
tion  of  0-1%  of  sodium  chloride  or  less  to  the  solution 
of  washed  gelatin  causes  the  red  bands  to  reappear. 
The  red  bands  do  not  form  unless  the  substructure 
due  to  the  chloride  impurity  is  provided.  The  chloride 
present  in  commercial  gelatin  forms  a  zone  pattern 
when  the  gelatin  cake  is  immersed  in  1%  silver  nitrate 
solution,  L.  S.  Theobald. 

Cataphoresis  in  colloids.  M.  Vincent  (Rev.  gen. 
Colloid.,  1927, 5,  481 — 485). — A  device  is  described  for 
the  rectification  of  alternating  current  for  experiments 
on  the  cataphoresis  of  colloids.  Four  three-electrode 
valves,  or  kenotron  valves,  are  employed,  and  from 
alternating  current  at  200  volts  direct  current  at  60 
volts  can  be  obtained.  L.  L.  Bircumshaw. 

Ideal  solutions.  Perisphere  constant,  C.  N. 

Marinescu  (Bui.  Soc.  chim.  Romania,  1926,  8,  92 — 
100). — Some  properties  of  the  “  perisphere  constant  ” 
are  described  (cf.  A.,  1926,  673) ;  the  application  of 
this  constant  in  the  theory  of  concentrated  solutions, 
m  biochemistry,  and  in  the  calculation  of  hydration 
of  ions  is  indicated.  S.  K.  Tweedy. 

Law  of  “particle  projection”  and  its  experi¬ 
mental  verification.  A.  So6s  (Koll.-Chem,  Beihefte, 


1927,  24,  123 — 156). — A  solution  may  be  regarded  as 
homogeneous  if  a  cube  (termed  the  elementary  cube) 
can  be  taken  in  it  in  which  the  perpendicular  pro¬ 
jection  of  the  included  molecules,  or  colloid  particles 
(termed  the  elementary  number),  is  just  sufficient  to 
cover  the  six  faces  of  the  cube  as  this  is  displaced  or 
rotated.  The  law  previously  deduced  (cf.  A.,  1926, 
575),  by  means  of  which  the  edge  of  the  elementary 
cube,  h,  which  is  identical  with  the  thickness  of  a 
complete  elementary  layer,  may  be  measured  by 
various  experimental  methods,  is  now  considered 
quantitatively.  If  the  molecules  or  colloid  particles 
in  a  solution  are  assumed  to  be  spherical,  then  the 
elementary  number,  80,  is  given  by  'hrjrhz,  where  r 
is  the  particle  radius.  If  the  particles  are  cubic,  then 
Sx  =  h2ja 2,  a  being  the  length  of  the  edge  of  the  particle 
cube.  From  the  formula  S0  —  1 6.s2/9-c2,  and  S1  — 
d-jc 3,  where  c  is  the  concentration  of  the  solution  and 
d  the  density  of  the  dissolved  or  dispersed  phase,  it 
follows  that  the  elementary  number  remains  un¬ 
changed  at  constant  concentration,  being  independent 
of  the  value  of  h  and  of  the  degree  of  dispersion  of  the 
dissolved  phase.  Values  are  calculated  for  the 
elementary  numbers  of  all  the  elements,  assuming  the 
particles  to  be  spherical,  and  using  the  highest  known 
values  for  the  specific  gravity,  d.  The  “  particle 
projection  law  ”  is  tested  by  measurements  with  a 
polarisation  spectrophotometer,  and  values  of  h  are 
obtained  for  blue  and  violet  gold  hydrosols,  silver 
hydrosol,  and  manganese  dioxide  sol.  The  experi¬ 
mental  error  is  estimated  as  being  about  20  jn%, 
where  n  is  the  number  of  elementary  layers  in  the 
thickness  of  solution  investigated.  Values  are  given 
for  the  elementary  number  and  particle  size  of  gold 
sols  prepared  at  10°,  25°,  and  40°,  calculations 
being  made  for  both  spherical  and  cubical  particles. 
The  volume  of  the  particles  found  by  this  method  in 
violet  gold  sol  is  almost  a  million  times  smaller  than 
that  found  by  Zsigmondy’s  method.  Reasons  for  this 
large  discrepancy  are  discussed. 

L.  L.  Bircumshaw. 

Electrolytic  dissociation  of  hydrogen  chloride, 
bromide,  and  iodide  in  anhydrous  methyl 
alcohol.  M.  Hlasko  and  E.  Kamienski  (Roez. 
Chem.,  1927,  7,  6 — 22). — Dry  hydrogen  chloride, 
bromide,  or  iodide  is  dissolved  at  —70°  in  anhydrous 
methyl  alcohol  and  the  conductivity  of  the  solutions 
measured  at  0°  and  25°.  The  temperature  coefficient 
of  conductivity  is  0-0120  for  all  three  substances, 
whilst  the  values  of  are  202-5,  212-3,  and  221-8, 
respectively.  Ostwald’s  dilution  law  does  not  apply 
to  the  above  halogen  acids,  which  behave  in  the  same 
way  as  in  aqueous  solution.  At  25°,  the  degree  of 
dissociation  of  0-lV-hydrogen  chloride  is  0-577,  of 
OTV-hvdrogen  bromide  0-605,  and  of  0- 1  iV-hydrogen 
iodide  0-618,  although  in  aqueous  solution  these 
substances  dissociate  to  the  same  extent.  It  hence 
follows  that,  in  acids  of  the  above  type,  the  degree  of 
dissociation  increases  with  the  atomic  weight  of  the 
anion.  R.  Truszkgwski, 

Effect  of  ionisation  on  optical  rotation.  II. 
Amino-acids,  polypeptides,  and  ketopiperazimes. 
P.  A.  Levene,  L.  W.  Bass,  R.  E.  Steiger,  and  I. 
Bencowitz  (J.  Biol.  Chem.,  1927,  72,  815—826).— 
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d-Alanyl-d-alanine  anhydride  exhibits  a  marked 
change  in  optical  rotation  with  varying  pa  which 
must  be  regarded  as  due  to  enolisation ;  the  point  at 
which  the  change  is  most  rapid  corresponds  with  a 
dissociation  constant  of  10~13'5.  The  dissociation 
constants  of  glycyl-f-alanyl-Z-alanylglycine  were  found 
by  titration  to  be  pQ1  3-30  and  pG2  7-96 ;  values  in 
close  agreement  with  these  were  calculated  from  the 
observed  changes  in  optical  rotation  with  changes  in 
the  pa.  C.  R.  Harington. 

Correction  for  the  new  series  of  buffer 
solutions.  I.  M.  Kolthoff  and  J.  J.  Vleesch- 
hoctwer  (Biochem.  Z.,  1927,  183,  444 — 145;  cf. 
this  vol.,  329). — Tables  show  the  revised  propor¬ 
tions  required  for  the  preparation  of  solutions  of 
Pu  2-2 — 3-6  using  monopotassium  citrate  (0-1J/)  and 
hydrochloric  acid  (0-lN)  of  pH  3-8 — 6-2  using  the 
citrate  with  sodium  hydroxide  (0T N),  of  pa  2-2 — 3'8 
using  the  citrate  with  citric  acid  (O-lil/),  and  of  pa 
3-8 — 6-0  using  the  citrate  with  borax  (0-054/). 

P.  W.  Clutterbuck. 

Activity  coefficients  of  small  ions.  H.  Muller 
(Physikal.  Z.,  1927,  28,  324 — 333). — The  Debye- 
Hiickel  theory  of  strong  electrolytes  has  hitherto  been 
inapplicable  to  small  ions,  owing  to  the  failure  of  the 
approximation  sinh  (^—Ef/kT).  A  solution  of 
the  equation  <f>  is  advanced.  The  relation 

IT log/<=31F/3re,'  fixes  the  activity  coefficient  /,  if 
—kT  log  /  is  the  difference  in  the  work  to  charge  one 
ion  in  pure  ivater,  and  to  charge  it  in  an  electrolyte 
of  concentration  c  in  which  the  other  ions  have  full 
charges.  The  mathematical  treatment  leads  to  curves 
connecting  log10/  and  c  which  are  different  from 
Debye’s  limiting  curves,  but  very  near  to  those  ob¬ 
tained  by  Bjerrum  on  the  assumption  of  association 
of  ions.  It  is  therefore  held  that  the  mathematical 
extension  of  Debye’s  theory  to  small  ions  corresponds 
with  observations  without  the  necessity  for  association 
arising.  R.  A.  Morton. 

E equilibrium  in  solutions  of  alkali  carbonates. 
A.  C.  Walker,  U.  B.  Bray,  and  J.  Johnston  (J. 
Amer.  Chem.  Soc.,  1927,  49,  1235 — 1256). — The 
carbonate-hydrogencarbonate  equilibrium  for  sodium, 
potassium,  and  lithium  between  0-01  and  2-5.il/  -was 
investigated  at  25°  and  in  part  at  37°.  For 
sodium  and  potassium,  carbonate  solutions  containing 
the  chlorides  of  the  metals  were  also  investigated. 
The  equation  [MHC03]z/[M2C03]p=  x  FJK2  x 
P/a2  is  derived,  where  p  is  the  partial  pressure  of 
carbon  dioxide  in  the  gas  phase  and  c  its  total  con¬ 
centration  in  solution  when  p=  1 ;  Kv  K2  are  the 
first  and  second  dissociation  constants  of  carbonic  acid, 
and  y,  X,  p,  a  are  the  activity  coefficients  of  carbonio 
acid,  water,  C03",  and  HC03'  in  the  solution. 
The  graph  of  6,  determined  experimentally  against  the 
concentration  of  alkali  metal,  is  shown  to  yield  in¬ 
formation  about  p/«2  when  extrapolated  to  zero  con¬ 
centration.  Assuming  Kendall’s  value  for  (cf.  A., 
1916,  ii,  512),  the  value  of  K2  is  calculated  to  be  (in 
terms  of  activities)  3-85  Xl0~u  at  25°  and  5-46  X 10-11 
at  37°.  Independent  values  of  a  and  p  are  obtained 
from  potential  measurements  on  a  hydrogen  electrode 
and  on  a  silver-silver  carbonate  electrode  immersed 
in  a  mixed  potassium  carbonate- hydrogen  carbonate 


solution  of  ionic  strength  between  (MU  and  0-02. 
These  values  are  shown  to  conform  to  the  requirements 
of  the  Debye-Hiickel  theory.  The  solubility  product 
of  crystalline  silver  carbonate  (in  terms  of  activities) 
is  8-2  x  10~12  at  25°.  S.  Iv.  Tweedy. 

Apparent  diameters  of  ions  in  the  Debye- 
Hiickel  theory  of  strong  electrolytes.  T.  H. 
Gronwall  (Proc.Nat.  Acad.Sci.,  1927, 13, 198 — 202)* 
— It  has  been  pointed  out  (Scharer,  A.,  1924,  ii,  455  ; 
LaMer,  King,  and  Mason ;  LaMer  and  Mason ; 
Bjerrum,  this  vol.,  314)  that  the  theory  of  Debye  and 
Hiiekel  (A.,  1923,  ii,  459)  leads  to  values  of  apparent 
ion  diameters  which,  in  certain  instances,  are  either 
unreasonably  small  or  negative.  In  the  present 
mathematical  paper,  it  is  shown  that  by  starting  out 
from  Debye  and  Huckel’s  unabridged  fundamental 
equation,  satisfactory  values  of  the  apparent  diameters 
are  obtained  without  having  recourse  to  Bjerrum’s 
( loc .  cil.)  hypothesis  of  ion  association.  J.  S.  Carter. 

Free  energy  of  a  mixture  of  ions.  H.  A. 
Kramers  (Proc.  K.  Akad.  Wetensch.  Amsterdam, 
1927,  30, 145 — 15S).— Mathematical.  Employing  the 
methods  of  statistical  mechanics,  an  attempt  has  been 
made  to  determine  the  influence  of  electrostatic  forces 
acting  between  the  ions  in  a  solution  of  an  electrolyte 
in  so  far  as  this  influence  is  independent  of  ionic  radii. 
For  dilute  solutions,  the  formulae  reduce  to  that  of 
Debye  and  Hiiekel  (A.,  1923,  ii,  459).  The  maximum 
concentrations  for  which  the  present  formulae  are 
valid  are  extremely  low  and  depend  on  the  nature  of 
the  electrolyte  concerned.  For  electrolytes  such  as 
potassium  chloride  and  magnesium  sulphate,  the  maxi¬ 
mum  concentrations  are  0-03  and  0-00054/,  respect¬ 
ively.  The  importance  of  considering  the  influence 
of  ionic  radii  in  calculations  of  this  type  is  emphasised. 

J.  S.  Carter. 

Free  energy  change  in  adsorption  at  a  solid- 
vapour  interface.  S.  Lenher  and  I.  R.  McHaffie 
(J.  Physical  Chem.,  1927,  31,  719 — 722;  cf.  Lenher, 
this  vol.,  198). — The  relation  between  the  change  of 
free  energy,  — AF,  and  the  amount  of  vapour  adsorbed 
per  unit  area  of  solid-vapour  interface  is  expressed 
under  certain  limits  by  —A F—kx  c~a9  and  A F= 
k2jQn,  where  0  is  the  number  of  molecular  layers. 
Empirical  equations  of  these  types  are  given  for  the 
adsorption  of  water  on  glass,  silica,  and  platinum, 
and  for  benzene  on  platinum.  L.  S.  Theobald. 

Corresponding  states  for  the  entropy  of 
elements.  B,  Bruzs  (J.  Physical  Chem.,  1926,  31, 
681 — 685). — For  a  largo  number  of  elements,  the 
entropy  at  the  m,  p.,  Sm,  calculated  from  the  equation 

Sm—S29S+2-303c»  .  log  7V./298,  is  22  entropy  units 
for  the  liquid  pnase.  The  m.  p.  and,  possibly,  the 
critical  temperature  are  corresponding  states  for  the 
entropies  of  the  elements.  L.  S.  Theobald. 

Cohesion.  I  and  II.  V.  A.  Kirejev  (J.  Russ. 
Phys.  Chem.  Soc.,  1926,  58,  856 — 876). — See  A,, 

1926,  1088 ;  this  vol.,  404. 

Sorel  effect.  I.  C.  C.  Tanner  (Trans.  Faraday 
Soc.,  1927,  23,  75 — 95). — See  this  vol.,  204. 

Ionic  equilibria.  P.  M.  Vezes  (Compt.  rend., 

1927,  184,  1246—1248;  cf.  this  vol.,  515).— The 
equilibrium  state  concerned  in  the  precipitation  of 
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calcium  oxalate  (CaC204,H20)  by  calcium  chloride 
and  oxalic  acid  has  been  examined.  At  15°,  calcium 
oxalate  is  less  than  87%  precipitated,  and  the  hydro¬ 
chloric  acid  formed  is  99-3%  dissociated. 

J.  Grant. 

Vapour  pressure  of  aqueous  hydrocyanic  acid 
at  18°.  M.  Shirado  (Bull.  Chem.  Soc.  Japan,  1927, 
2,  85 — 95). — The  vapour  pressures  of  solutions  of 
hydrocyanic  acid  of  concentrations  varying  from  5% 
to  100%  have  been  determined  by  a  dynamical 
method  at  18°.  The  results  are  not  in  agreement  with 
Duhem’s  formula  for  the  connexion  between  partial 
pressure  and  molecular  composition,  except  for  solu¬ 
tions  which  contain  from  30  to  60  mols.-%  of  hydro¬ 
cyanic  acid.  This  may  be  attributable  to  the 
association  of  hydrocyanic  acid  or  water.  The  value 
566*2  mm.  obtained  for  anhydrous  hydrocyanic  acid 
is  in  accord  with  previous  measurements. 

M,  S.  Blue. 

Measurement  of  evaporation  of  sea-water. 

W.  Shoulejkin  (Nature,  1927,  119,  891 — 892). — 
The  method  is  based  on  observation  of  the  cooling 
effect  of  evaporation.  A.  A.  Eldridge. 

Magnetic  transformation  of  iron.  E.  Wever 
(Z,  anorg.  Chem.,  1927,  162,  193— 202).— From 
direct  observation,  there  is  no  doubt  that  the  A3- 
and  A4-transformations  of  iron  are  polymorphic 
changes.  There  is,  however,  no  evidence  whatever 
that  the  magnetic  transformation  is  accompanied 
by  structural  change,  even  within  the  crystallites. 
Attempts  to  detect  changes  in  physical  properties  at 
this  point,  e.g.,  by  cooling  curves,  must  be  regarded  as 
unsuccessful.  The  experimental  data  is  therefore 
insufficient  to  decide  whether  the  A2-transformation 
is  a  phase-change  or  not.  R.  Cuthill. 

Volume  change  in  cast  iron  during  solidific¬ 
ation.  Criticism  of  the  double  diagram  of  the 
iron-carbon  system.  K.  Honda  and  H.  End6 
(Sci.  Rep.  Tohoku  Imp.  Univ.,  1927,  16,  9 — 25). — 

See  A.,  1926,  897. 

System  manganese-zinc.  C.  L.  Ackerman n 
(Z.  Metallk.,  1927,  19,  200 — 204).— -A  re-examination 
of  the  system  manganese-zinc  has  confirmed  the 
existence  of  the  eutectic  (0-4 — 0-5%  Mn,  m.  p.  414°) 
and  of  the  compound  MnZn9,  but  the  compound 
previously  formulated  as  MnZn7  is  now  found  to  he 
MnZns.  MnZn?  melts  at  560°  and  MnZnG  at  620°;  they 
are  totally  immiscible  with  each  other  in  the  solid  state, 
but  below  about  290°  alloys  containing  both  com¬ 
pounds  undergo  some  sort  of  transformation,  possibly 
associated  with  a  reaction  between  the  two  compounds 
or  with  their  decomposition  into  MnZn3  and  zinc. 
Manganese  increases  the  hardness  of  zinc  consider - 
abiy,  the  alloy  with  5%  Mn  having  a  Brinell  number 
of  122  ;  at  the  same  time,  the  tensile  strength  is 
appreciably  increased,  whereas  the  compression 
strength  is  much  reduced.  Small  quantities  of  man¬ 
ganese  improve  the  resistance  of  zinc  to  repeated 
impacts,  but  more  than  3%  Mn  has  the  reverse  effect. 
Alloys  with  up  to  8*5%  Mn  have  a  negative  potential 
against  zinc  in  AT-zinc  sulphate  solution;  those  con¬ 
taining  the  compound  MnZng  have  a  small  positive 
potential  and  those  containing  MnZne  a  much  smaller 
positive  potential  under  the  same  conditions,  whereas 


the  potential  of  MnZn9  itself  is  equal  to  that  of  pure 
zinc.  A.  R.  Powell. 

Miscibility-gap  in  molten  iron-copper  alloys. 
A.  Muller  (Z.  anorg.  Chem.,  1927,  162,  231 — 236; 
cf.  Ostermann,  A.,  1925,  ii,  1050). — When  an  alloy 
of  equal  parts  of  iron  and  copper  is  heated  at  various 
temperatures,  the  structure  of  the  product  examined 
when  cold  shows  that  the  lower  critical  point  for  the 
miscibility  is  about  1520°.  Carbon  reduces  the  mis¬ 
cibility  probably  because  it  is  soluble  in  the  iron  only. 

R.  Cuthill. 

Binary  systems  of  halides  of  the  quadrivalent 
elements.  Systems  with  quadrivalent  tin.  M.  G. 
Raeder  (Z.  anorg.  Chem.,  1927,  162,  222 — 230; 
cf.  A.,  1923,  ii,  867). — M.  p.  and  crystallisation  curves 
for  the  system  stannic  chloride-stannic  iodide  show 
the  existence  of  a  compound,  SnCl4,SnI4,  with  an 
upper  limit  of  stability  of  about  —47°.  The  action  of 
iodine  on  stannous  chloride  yields  this  compound, 
thus :  2SnCl2+2I2=SnCl4+SnI4.  Examination  of 
the  system  stannic  chloride-stannic  bromide  yields 
no  indication  of  compound  formation.  Compounds 
which  have  been  reported  from  time  to  time  are 
apparently  mixtures.  This  view  is  supported  by  the 
b.-p.  curve  of  the  system.  R.  Cuthill. 

Systematic  doctrine  of  affinity.  XXXVII. 
Halogen-halide  systems.  II.  W.  Biltz  and  K, 
Jeep  (Z.  anorg.  Chem.,  1927,  162,  32 — 48;  cf.  A., 
1924,  ii,  165). — The  behaviour  of  various  chlorides 
and  bromides  with  chlorine,  bromine,  and  iodine 
has  been  studied  by  thermal  analysis.  With  phos¬ 
phorus  trichloride  and  chlorine,  there  seems  to  be  a 
possibility  of  the  existence  of  chlorides  higher  than 
the  pcntachloride,  and  in  the  ease  of  antimony  tri¬ 
chloride  a  compound,  SbCl5,2CI2,  has  been  isolated. 
Bromine  forms  no  compounds  with  the  tetrabromides 
of  silicon,  titanium,  and  tin.  The  system  phosphorus 
tribromide-bromine  manifests  a  somewhat  com¬ 
plicated  behaviour,  but  the  existence  of  poly¬ 
bromides,  probably  PbBr3,2Bra  and  PBr5,6Br2,  is 
indicated.  No  compounds  of  bromine  with  arsenic 
tribromide,  antimony  tribroruide,  carbon  tetra¬ 
chloride,  or  stannic  chloride  have  been  observed. 

R.  Cuthill. 

Systematic  doctrine  of  affinity.  XXXVTII. 
Thiohydrates  of  carbon  disulphide.  W.  Biltz 

and  M.  Brautigam  (Z.  anorg.  Chem.,  1927, 162,  49 — 
56;  cf.  preceding  abstract). — The  freezing  curve  for 
the  system  carbon  disulphide-hydrogen  sulphide 
shows  the  existence  of  the  compounds  CS2,6H2S  and 
CS2,H2S,  the  latter  being  isomeric  with  thiocarbonic 
acid.  Examination  of  the  systems  sulphur  dioxide- 
hydrogen  sulphide  and  carbon  tetrachloride- 
hydrogen  sulphide  gives  no  evidence  of  compound 
formation.  R.  Cuthill. 

System  lithium  chlorate-water.  G.  A.  Kraus 
and  W.  M.  Burgess  (J.  Amer.  Chem.  Soc.,  1927,  49, 
1226 — 1235). — The  solubility  curve  indicates  the 
existence  of  a  trihydrate  and  a  monohydrate ;  there 
is  no  indication  of  a  lower  hydrate  (cf.  Berg,  A.,  1926, 
1014).  The  trihydrate  has  a  congruent  m.  p.  at  8° 
and  the  monohydrate-(y)  anhydrous  salt  transition 
occurs  at  21*0°.  The  anhydrous  salt  exists  in  three 
modifications;  tko  m.  p.  of  the  a-form  is  127*6°; 
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tho  transition  S  occurs  at  99%  andy - > (3  at  41-5°. 

The  transition  [3 — Py  could  not  be  effected,  Lithium 
chlorate  in  concentrated  solution  (88%)  decomposes 
at  about.  100°.  S.  K.  Tweedy. 

System  water-phenol.  J.  B.  Ferguson  (J. 
Physical  Chem.,  1927,  31,  757— 763).— The  specific 
heats  of  solutions  of  water  and  phenol  have  been 
measured  at  70 — 74°.  A  slight  positive  deviation 

from  a  linear  relationship  appears,  the  point  of 
maximum  deviation  occurring  at  the  consolute  com¬ 
position.  The  heats  of  formation  of  these  solutions 
at  71°  and  the  vapour  pressures  of  certain  solutions 
at  75°  have  also  been  measured.  A  thermodynamical 
study  of  the  data  is  made.  L.  S.  Theobald. 

Three-phase  lines  of  the  systems :  water  - 
o-cresol,  water -m-cresol,  and  water-p-cresol, 
A.  Michels  and  E.  G.  F.  ten  Ha  at  (Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1927,  30,  52 — 54). — The 
solubility  curves  for  the  above  binary  systems  have 
been  determined  by  the  turbidity  method.  The  three 
curves  are  all  of  the  same  parabolic  type.  As  indic¬ 
ation  of  the  orders  of  magnitude  encountered,  the 
following  numbers  represent  the  cresol  contents  of 
mixtures  homogeneous  at  higher  temperatures  which 
become  heterogeneous  at  the  temperatures  indicated  : 
o-cresol:  2-9%,  46-2° ;  6-0%.  121-0°;  16-4%,  157-9°; 
about  41%,  168-9° ;  64-7%,  160-1°;  82-9%,  92-8°; 
86-2%%  50-5°;  m-cresol:'  2-7%,  50-8°;  10-8%, 

121-7°;  23-2%,  147-5°;  about  38%  148-8° ;  62-2%. 
137-7°;  80-0%,  85-2°;  85-9%,  36-2°;  p-cresol : 

3-74%,  82-1°;  9-2%,  127-9°;  16-4%,  138-0°;  about 
36%,  142-6° ;  66-6%,  124-4°;  79-5%,  71-0°;  83-7%, 
37-1°.  The  italicised  numbers  are  the  respective 
critical  concentrations  and  critical  solution  temper¬ 
atures.  All  three  systems  exhibit  barotropy,  the 
cresol-rich  phase,  heavier  at  low  temperatures,  and 
the  aqueous  phase  interchanging  places  at  a  definite 
temperature.  The  approximate  barotropie  temper¬ 
atures  for  o-,  Mi-,  and p-  cresol  are  145°,  148°,  and  138°, 
respectively.  The  decomposition  of  cresols  with 
production  of  a  dark  colour  is  accompanied  by  a 
change  in  the  miscibility  with  water. 

J.  S.  Carter. 

Equilibria  in  binary  systems  containing  cresol 
as  one  component.  N.  A.  Puschin  and  D.  Basara 
(Monatsh.,  1927  ,  48,  51 — 60). — The  binary  systems 
formed  by  o-,  mi-,  and  p-cresols  with  a-  and  p-naphthvl- 
amines  and  diphenylamine  have  been  examined  by 
the  method  of  thermal  analysis.  With  each  cresol 
the  two  naphthylamines  form  1  :  1  compounds.  Di¬ 
phenylamine  yields  only  mechanical  mixtures.  The 
m.  p.  of  the  compounds,  the  eutectic  points,  and 
composition  of  the  eutectic  mixtures  in  mol.  per¬ 
centages  are,  respectively,  as  follows  (B=l  mol.  of 
naphthylamine) :  o  cresol-a-naphthylamine,  m.  p. 
33-3°,  15-3°  (18  %  B),  and  27-5°  (70%  B);  o-cresol- 
P- naphthylamine,  m.  p.  70°  {decomp,  into  its  com¬ 
ponents),  25-3°  (5%  B)  and  a  point  of  inflexion  at 
70-2°;  m-cresol-a-uaphthylamine,  m.  p.  170°,  —16° 
(14%  B)  and  14-5°  (58%  B);  m-cresol-fi-naphthyl- 
amine,  a  eutectic  at  —3-3°  (6%  B)  and  a  point  of 
inflexion  at  50°;  p-cresol-a-naphthvlamine,  m.  p. 
28-8°,  14°  (24%  B)  and  25-1°  (67%  B);  p-eresol- 
S-naphthylamine,  m,  p.  76°,  one  eutectic  only  at 


29°  (7%  B).  With  diphenylamine,  the  eutectic  points 
(25%  B  in  each  case)  with  o-  and  p-eresols  are  8°  and 

17-3%  respectively.  J.  W.  Baker. 

Ternary  system :  silver-tin-copper.  W. 
Guertler  and  W.  Bonsack  (Z.  anorg.  Chem.,  1927, 
162,  22—30).  — The  above  system  has  been  investig¬ 
ated  by  the  “  KMrkreuz  ”  method,  and  the  results 

are  expressed  diagrammatically.  When  copper  is 
melted  with  the  compound  Ag3Sn,  the  reactions 
4 Cu -f  Ag3Sn = 3 A g + Cu4Sn ,  and  3Cu-(~Ag3Sn=3Ag-f- 
CiijSn  occur.  In  the  silver  mixed-crystal  region, 
the  hardness  of  the  alloys  increases  as  the  compound 
Ag3Sn2  is  approached.  R.  Cuthill. 

Tula  alloy.  (Ternary  system  :  cuprous 
sulphide-silver  sulphide-lead  sulphide.)  R. 
Schwarz  and  A.  Romero  (Z.  anorg.  Chem.,  1927, 
162,  149 — 160). — A  commercial  sample  of  “  tula 
alloy  ”  consisted  of  12%  of  silver  sulphide,  52%  of 
cuprous  sulphide,  and  36%  of  lead  sulphide.  The 
ternary  system  consisting  of  the  three  sulphides  has 
been  examined,  and  the  results  have  been  found  to 
agree  with  Sahmen  and  Vegesack’s  theory  of  the 
crystallisation  of  binary  mixed  crystals  in  ternary 
systems  (A.,  1907,  ii,  532).  No  evidence  of  com¬ 
pound  formation  in  the  system  cuprous  sulphide- 
silver  sulphide  has  been  obtained.  R.  Cuthill. 

System  A1CL,-KC1-H20  at  25%  G.  Malquoiu 
(Att-i  R,  Accad.  Lincci,  1927,  fvi],  5,  510—511). — 
Observations  at  25°  show  that  there  is  no  double 
salt  formation  and  that  the  solid  phases  in  equilibrium 
with  the  solution  are  KC1  and  AIC13,6H,0. 

R.  W.  Lm. 

Systems  A1C13-HC1-H20,  KCI-HCl-BLO,  and 
KN03-HN03-  HeO  at  25°.  III.  G.  Malquori 
(Atti  R.  Accad.  Lincei,  1927,  [vi],  5,  576—578).  - 
The  solubility  of  aluminium  and  potassium  chlorides 
in  water  is  diminished  by  the  presence  of  hydrochloric 
acid,  whereas  that  of  potassium  nitrate  is  increased 
by  the  presence  of  nitric  acid.  Aluminium  nitrate 
follows  the  general  rule  (cf.  Inamura,  A.,  1920,  ii, 
625;  1921,  ii,  114,  also  preceding  abstract). 

T.  H.  Pope. 

System  calcium  ferrocyanide-sodium  ferro- 
cyanide-water.  II.  (Miss)  M.  Farrow  (J.C.S., 
1927,  1153—1158;  cf.  A.,  1926,  236).— Previous 
work  on  the  system  calcium  ferrocyanide-water  has 
been  extended  and  the  complete  solubility  curve 
from  —10-1°  to  90°  determined.  The  hydrated 
calcium  salt  undergoes  transition  to  a  less  hydrated 
form  at  59-7°.  Above  this  temperature,  the  solubility 
is  almost  independent  of  temperature  (44-4  g.  of 
anhydrous  salt/100  g.  of  solution).  An  investigation 
of  the  system  calcium  ferrocyanide-sodium  ferro- 
cyanide-water  shows  the  existence  of  a  double  salt, 
Ca2Fe(CN)6,Na4Fe(CN)6,  stable  at  all  three  tem¬ 
peratures,  the  range  of  stability  increasing  with  rise 
of  temperature.  The  solubility  of  the  double  salt 
decreases  with  increasing  temperature. 

J.  S.  Carter. 

Equilibrium  between  benzene,  hydrogen,  and 
cyclohexane.  G.  H.  Burrows  and  C.  Lucarini  (J. 
Amer.  Chem.  Soc.,  1927,  49,  1157— 1161).— The 
equilibrium  was  studied  at  266°  and  280°  in  presence 
of  a  platinum  catalyst.  The  mean  heat  of  the  re- 
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action  (in  the  vapour  jikase)  is  51,400 g. -cal.  (evolved). 
The  results  agree  with  those  calculated  from  Nernst’s 
approximation  formula  (benzene  and  eydohexane  in 
the  liquid  state) .  The  anomalous  results  of  Dougherty 
and  Taylor  (A.,  1923,  ii,  549)  are  attributed  to  the 
disturbing  influence  of  side-products  attending  the 
use  of  nickel  catalysts.  S.  IC.  Tweedy. 

Reactions  between  solids.  J.  A.  Hedvall  (Z. 
anorg.  Chem.,  1927,  162,  110 — 114). — Polemical 
against  Balarev  (this  vol.,  314).  R.  Cuthill. 

Tbermobalance  analysis  of  the  change  in 
various  compounds  heated  in  different  gases. 
H.  SaitO  (Sci.  Rep.  Tohoku  Imp.  Univ.,  1927,  16, 
37—200;  cf.  A„  1926,  1101).— A  modified  form  of 
thermobalance  (Honda,  ibid.,  1915,  4,  97,  215)  has 
been  employed  to  follow  continuously  the  changes  in 
weight  of  compounds  when  heated  in  a  stream  of  gas 
passing  through  the  furnace  at  a  definite  velocity. 
The  temperature  may  also  be  raised  at  a  constant 
rate,  or  alternatively  in  steps.  By  plotting  tem¬ 
perature  against  weight,  more  accurate  and  extensive 
knowledge  relating  to  the  different  reactions,  chiefly 
metallurgical,  may  be  obtained  than  by  using  alone 
the  methods  ordinarily  employed.  Among  the  re¬ 
actions  studied  are  :  the  effect  of  heating  manganese 
dioxide  in  air,  sulphates,  such  as  ferric  and  ferrous 
sulphate,  and  copper  and  zinc  sulphates,  in  air  or 
air  and  sulphur  dioxide,  and  calcium  and  magnesium 
carbonates  in  air  or  a  mixture  of  air  and  carbon 
dioxide;  the  dehydration  of  clay ;  the  roasting  of 
a  large  number  of  sulphide  ores  in  air  or  a  mixture 
of  air  and  sulphur  dioxide,  these  ores  including 
several  pyrites,  zinc  blende,  galena,  realgar,  cinnabar, 
stibnite,  and  so  on,  the  rate  of  evolution  of  sulphur 
dioxide  when  heated  in  air  being  also  determined 
and  lixiviation  tests  made  on  the  resulting  product ; 
the  dissociation  of  iron  pyrites  and  reduction  by 
hydrogen;  the  reduction  of  manganese  dioxide, 
ferric  oxide,  and  nickel  oxide  by  hydrogen  or  carbon 
monoxide;  the  oxidation  of  metallic  copper;  the 
roasting  in  air  and  sulphur  dioxide  of  a  siliceous 
nickel  ore  containing  garnierite;  the  volatilisation 
of  silver  chloride  and  of  arsenious  oxide ;  and  the 
dry  distillation  of  shale.  M.  S.  Burr. 

Reconciliation  of  thermochemical  data  and 

correction  coefficients  relating  to  these  data. 
W.  Swi  entoslawski  (Bull.  Acad.  Polonaise,  1927, 

A,  No.  2,  3 — 63). — See  this  vol.,  194. 

Heat  of  formation  of  calcium  ferrates.  N.  M. 

Yasuirkin  (Ann.  ecole  super,  agr.  amelior,  Don 
(Russia],  1925,  6,  57 — 60). — The  following  values  for 
the  heat  of  formation  are  recorded  :  2Ca0,Fe203  32-03 
4Ca0,Fe203  2-9  g.-cal. ;  Ca0,Fe,203 1-5  g.-cal. ; 
oUaU.hegOg  6-9  g.-cal.  Chemical  Abstracts. 

Calorimetric  researches  on  nucleic  acids, 
their  fission  products  and  their  compound  with 
protamine,  J.  Ellinghaus  (Z.  physiol.  Chem., 
— 318). — The  following  heats  of 
combustion  are  recorded ;  guanine  (587-8  kg.-eal. 
per  mg.-mol.),  guanine  sulphate  (589-5),  synthetic 
(655-7),  adenine  sulphate  (652-5),  xanthine 
luBO-4),  synthetic  hypoxanthine  (559-1),  anhydrous 
cytosine  (477-3),  synthetic  uracil  (409-4),  inosine 


(1115-0),  vernine  (  =  guanoame,  1170-5),  barium  inos- 
ate,  C10HI1O8N4PBa,7  TiH.J)  (1164-4),  guanylie  acid 
(1130-0),  and  adenylic  acid  (1220-0).  The  value, 
4970,  obtained  for  thymonueleie  acid  on  Steudel’s 
formula,  QjjHggOgjN^Pj,  agrees  with  the  constitution 
4  dextrose +1  guanine-)- 1  adenine-)- 1  cytosine-)- 
1  thymine  (total"  4984).  Yeast-nucleic  acid  gives  a 
value  more  in  accordance  with  Levene’s  formula, 
C.,8H40O29N,5P1  (4470  against  a  calculated  4370), 
than  with  ICowalewski’s  formula,  C29H420»3NMP3 
(3873  against  3401),  or  with  C3SH:s0O28N10P4  (4767 
against  4438  for  guanine-)- adenine +2  cytosine-p 
4  ribose).  Calorimetric  determinations  on  prepar¬ 
ations  of  herring  sperm  heads  and  clupeine  show  that 
the  former  consist  entirely  of  a  neutral  salt  of 
clupeine  and  nucleic  acid.  C.  Hollins. 

Calorimetry  by  compensation  using  the  Joule 
and  Peltier  effects.  Heat  of  dissolution  and  heat 
of  slow  reactions.  (Mme.)  Berenger-Calvet  (J. 
Chim.  phys.,  1927,  24,  325 — 345). — The  heat  evolved 
or  absorbed  in  the  calorimeter  is  as  nearly  as  possible 
compensated  by  means  of  the  Peltier  or  Joule  effects, 
respectively,  so  that  the  usual  correction  for  heat 
interchange  between  calorimeter  and  surroundings 
is  eliminated.  The  reaction  cell  is  immersed  in  a 
large  bath  at  constant  temperature,  and  the  small 
temperature  difference  between  the  two  is  measured 
by  an  accurate  thermopile,  the  experiment  being 
carried  out  in  a  room  of  constant  temperature  to 
avoid  adventitious  thermo-electric  effects.  Of  the 
heat  to  be  measured,  95%  is  easily  compensated, 
the  remainder  being  readily  calculated  from  the 
curve  showing  the  variation  of  thermopile  readings 
with  time.  The  heat  of  dissolution  of  potassium 
nitrate  was  determined  for  a  range  of  concentrations 
from  0-089Y  to  1-68ZV,  and  in  the  case  of  the  weaker 
solutions  the  heat  of  dilution  was  determined  directly. 
The  heat  of  dissolution  per  gram  of  salt  becomes  con¬ 
stant  at  8-67  kg. -cal.  for  solutions  weaker  than  1  g.  of 
potassium  nitrate  per  80  g.  of  water,  this  constant 
value  being  termed  the  “  initial  heat  of  dissolution.” 
The  heat  of  hydrolysis  of  ethyl  acetate  was  found  to 
be  1-07  kg. -cal.  and  the  heat  of  esterification  0-94, 
excess  of  alcohol  being  added  to  dissolve  the  ethyl 
acetate.  S.  J,  Gregg. 

Change  in  electrical  conductivity  of  electro¬ 
lytes  and  sols  with  increasing  age.  N.  R.  Dbar 
(Z.  anorg.  Chem.,  1927, 1G2,  237— 242).— The  gradual 
increase  in  conductivity  of  solutions  of  sparingly 
soluble  acids  or  bases  is  probably  due  to  slow  hydrolysis 
with  the  formation  of  colloidal  particles,  which  release 
adsorbed  substances  on  ageing.  With  salts  which 
give  no  insoluble  products,  hydrolysis  is  practically 
instantaneous.  In  the  case  of  hydrophilic  colloids, 
stability,  degree  of  hydration,  viscosity,  and  adsorp¬ 
tive  power  increase  with  age,  whilst  the  conductivity 
and  surface  tension  decrease;  with  hydrophobic 
colloids  the  reverse  is  true.  R.  Cuthill. 

Attempt  to  prepare  aurous  oxide,  and  the 
potential  of  the  gold-aurous  oxide  electrode. 
T.  F.  Btjehrer,  F.  S.  Wartman,  and  R.  L.  Nugent 
(J.  Araer.  Chem.  Soc.,  1927,  49,  1271— 1272).— The 
product  obtained  by  reducing  dilute  potassium  bromo- 
aurat-e  solution  with  sulphur  dioxide  solution  at  0° 
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and  then  precipitating  with  dilute  potassium  hydr¬ 
oxide  solution  is  reproducible,  but  cannot  be  proved 
to  be  aurous  oxide.  Assuming  the  product  to  be 
this  oxide,  the  E.M.F.  of  cells  of  the  type  H2(g)j 
H „ S 0 4 ( j; jU) | A u 2 0 ( s )--f  A u  were  measured  at  25°.  The 
E.M.F.  rises  from  IT  volts  to  a  limiting  value  of 
T3G3  volts,  which  corresponds  with  the  potential 
of  the  analogous  cell  involving  auric  oxide.  The 
reactions  3Au20— Au203  j~4Au  and  Au  (colloidal)— —> 
Au  (crystalline)  are  supposed  to  occur. 

S.  K.  Tweedy. 

Electro-affinity  potential  of  molybdic  an¬ 
hydride.  L.  Holla  and  G.  Piccardi  {Atti  R.  Accad. 
Lincei,  1927,  [vi],  5,  546 — 547). — By  the  method 
previously  described  (A.,  1925,  ii,  1018,  1105),  the 
electronic  affinity  potential  of  molybdic  anhydride, 
completely  freed  from  bases  by  sublimation,  is  found 
to  be  2-73  volts;  this  value  is  calculated  on  the 
assumption  that,  at  the  flame  temperature  used,  viz. 
about  1970°  Abs,,  the  anhydride  does  not  undergo 
appreciable  dissociation.  T.  H.  Pope. 

Photo-voltaic  elements  containing  glycerol. 
A.  Grumbach  (Compt.  rend.,  1927,  184,  1169 — 
1171). — The  Becquerel  effect  and  the  E.M.F.  of 
adsorption  (A.,  1925,  ii,  549)  of  the  cells  Ptjglycerol] 
waterjPt  have  been  determined  for  varying  con¬ 
centrations  of  glycerol,  one  electrode  being  illumin¬ 
ated  by  a  mercury  arc.  Two  maximum  values  of 
the  former  were  obtained  and  one  of  the  latter.  An 
aqueous  solution  of  sodium  fluoresceinate  gave  one 
maximum  in  each  case,  no  Becquerel  effect  being 
obtained  at  high  concentrations.  In  all  cases,  both 
effects  disappeared  at  low  concentrations.  Certain 
inactive  solutions  of  glycerol  and  of  fluorescein  gave 
a  positive  adsorption-!?. M.F.  when  mixed,  and  a 
small  negative  Becquerel  effect,  which  increased  when 
the  solution  contained  less  glycerol.  J.  Grant. 

Overvoltage.  I.  T.  Onoda  (Z.  anorg.  Chem., 
1927,  162,  57— 81).— See  this  vol.,  24. 

Anodic  behaviour  of  metals  in  non-aqueous 
solutions.  U.  Sborgi  (Atti  R.  Accad.  Lincei,  1927, 
[vi],  5,  571 — 575).— When  ethyl-alcoholic  solutions 
of  sodium  or  ammonium  chloride  or  ammonium 
nitrate  are  electrolysed  with  a  cadmium  anode,  the 
latter  is  dissolved  in  amount  exceeding  that  calculated 
for  the  bivalent  metal,  especially  with  ammonium 
nitrate  (of.  A.,  1923,  ii,  213).  In  ethyl-alcoholic, 
as  in  aqueous,  ammonium  nitrate  solution,  cadmium 
is  attacked  without  passage  of  a  current.  The 
results  confirm  the  view  that,  in  general,  the  anodic 
behaviour  of  metals  is  similar  in  aqueous  and  in 
non-aqueous  solutions.  T.  H.  Pope. 

Influence  of  pressure  on  the  electrolysis  of 
water.  A.  Cohen  (Ber.,  1927,  60,  [£],  1078—1081). 
— If  the  E.M.F.  is  maintained  constant  during  the 
electrolysis  of  aqueous  potassium  hydroxide  between 
nickel  electrodes,  the  current  increases  with  increasing 
pressure  on  the  gas.  A  possible  improved  process  for 
the  technical  preparation  of  hydrogen  and  oxygen  is 
thus  indicated,  provided  the  gases  are  collected  with¬ 
out  intermediate  release  of  the  pressure. 

H.  Wren. 

Periodic  electro-deposition  of  metals  through 
secondary  reaction.  E.  S.  Hedges  (J.C.S.,  1927, 


1077—1087)  . — When  solutions  containing  a  mixture 
of  mercuric  chloride  or  mercurous  nitrate  with  salts 
of  the  alkali  metals,  alkaline-earths,  or  aluminium, 
or  solutions  of  mercuric  or  cadmium  cyanide  in 
potassium  cyanide,  are  electrolysed,  alternate  de¬ 
position  of  the  two  metals  occurs  and  periodic  changes 
in  the  cathode  potential  and  current  strength  are 
observed.  This  behaviour  is  observed  only  when 
one  of  the  metals  is  deposited  as  a  result  of  secondary 
reactions.  The  values  of  the  limiting  current  densities, 
between  which  periodicity  is  observed,  depend  on  the 
relative  amounts  of  the  components  of  the  mixed 
solution.  Periodicity  has  been  realised  where  the 
thickness  of  metal  deposited  in  each  period  is  of 
molecular  magnitude.  J.  S.  Carter. 

Velocity  of  chemical  reaction  in  the  silent 
electric  discharge.  G.  A.  Elliott,  S.  S.  Joshi,  and 
R.  W.  Lent  (Trans.  Faraday  Soc.,  1927,  23,  57 — 60). 

— See  this  vol.,  212. 

Law  of  flame  speeds.  W.  Payman  and  R.  V. 
Wheeler  (Nature,  1927,  119,  779 — 780). — Bone’s 
experiments  (this  vol,,  26, 424),  whereby  the  invalidity 
of  the  law  of  flame  speeds  is  deduced,  are  criticised, 

A.  A.  Eldridge. 

Supposed  law  of  flame  speeds.  W.  A.  Bone 
(Nature,  1927,  119,  922 — 923). — Polemical  against 
Payman  and  Wheeler  (preceding  abstract).  The 
evidence  against  the  general  validity  of  the  law  ” 
is  summarised.  A.  A.  Eldridge. 

Vibrational  movements  which  occur  during 
the  inflammation  of  combustible  gases.  J.  Ik 
Morgan  (Phil.  Mag.,  1927,  [vii],  3,  1161 — 1166).— 
It  is  suggested  that  the  audible  explosions  (pinking 
or  knocking)  in  internal-combustion  engines  are  due 
to  vibrational  movements  sometimes  developed  in. 
the  gases  in  the  later  stages  of  inflammation.  Experi¬ 
ments  are  described  in  which  gaseous  combustible 
mixtures  were  ignited  in  tubes  of  different  lengths, 
and  it  is  shown  that  a  mixture  which  exploded  with¬ 
out  audible  effect  in  one  tube  could  develop  pinking 
in  a  longer  tube.  It  is  also  shown  that  the  pheno¬ 
menon  of  pinking  can  occur  only  if  the  flame  velocity 
is  sufficiently  high.  These  and  associated  experi¬ 
ments  indicate  that  pinking  is  due  to  vibrational 
movement  in  the  gas;  it  depends  on  a  suitable 
correlation  of  the  rate  of  heat  generation  and  the 
vibration  frequency  of  the  gas  in  the  direction  of 
motion  of  the  flame.  A.  E.  Mitchell. 

Homogeneous  reactions  involving  complex 
molecules.  Kinetics  of  the  decomposition  of 
gaseous  dimethyl  ether.  C.  N.  Hinshelwood 

and  P.  J.  Askey  (Proc.  Roy.  Soc.,  1927,  A,  115, 
215 — 226). — At  about  500°,  dimethvl  ether  decom¬ 
poses  thus  :  CH3-OCH3 — HCHj+H-CHO] — >CH,  I- 
H,-j-CO.  The  formation  of  formaldehyde  is  only 
transitory.  The  reaction  is  homogeneous,  and  is 
empirically  unimolecular  at  pressures  above  300 — 
400  mm.,  but  at  lower  pressures,  the  time  taken  for 
any  given  fraction  of  the  ether  to  decompose  increases, 
and  the  reaction  assumes  more  and  more  a  bimolecular 
character.  In  presence  of  a  sufficient  quantity  of 
hydrogen,  the  reaction  preserves  its  unimolecular 
character  down  to  low  pressures.  The  hydrogen 
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probably  acts  only  by  maintaining  the  Maxwell 
distribution  among  the  dimethyl  ether  molecules 
when  this  would  otherwise  begin  to  be  disturbed  by 
the  chemical  transformation  of  activated  molecules. 
It  cannot  do  more  than  restore  the  rate  of  reaction 
to  its  normal  limiting  value,  and  cannot  increase  it 
beyond  this.  Helium,  nitrogen,  carbon  monoxide, 
carbon  dioxide,  and  methane  have  no  effect  similar 
to  that  of  hydrogen.  Carbon  monoxide  and  dioxide 
have  a  slight  retarding  action. 

The  limiting  rate  of  reaction  is  expressed  by  the 
equation  log,  &=30-36—  58,500/RT.  To  account  for 
the  observed  rate  of  reaction,  the  energy  of  activation 
must  be  supposed  to  be  distributed" among  about 
11  energy  terms.  L.  L.  Bircumshaw, 

Gaseous  combustion  at  high  pressures.  VII. 
SpectrograpMc  investigation  of  the  ultra-violet 
radiation  from  carbonic  oxide-oxygen  (or  -air) 
explosions.  W,  A.  Bone  and  IX  M.  Newitt  (Proc. 
Roy.  Soc.,  1927,  A,  115,  41—58;  cf.  A.,  1926,  480). 
— Using  an  explosion  chamber  with  quartz  windows 
specially  adapted  for  the  spectrographic  examination 
of  explosion  flames,  a  study  has  been  made  of  ex¬ 
plosions  of  the  type  2CO+C)2-f  a-R2  (where  Rz=02, 
CO,  or  N2>  and  z=4,  5,  or  5-5)  at  initial  pressures 
between  10  and  25  atm.  Photometric  measurements 
of  the  comparative  densities  on  the  same  plate  of 
the  spectrograms  from  the  explosions  showed  that 
the  resultant  ultra-violet  radiations  were  much  less 
when  R  was  carbon  monoxide  or  nitrogen  than  when 
it  was  oxygen.  This  indicates  that  carbon  monoxide 
or  nitrogen  strongly  absorbs  the  ultra-violet  radiation 
emitted  by  the  burning  carbon  monoxide  under  such 
conditions.  The  absorption  is  general,  although  not 
uniform,  over  the  ultra-violet  range  4400 — 3200  A., 
and  although  there  are  no  absorption  bands  or  lines, 
the  absorption  is  relatively  stronger  at  lower  than 
at  higher  frequencies.  The  marked  nitric  oxide 
formation  which  always  occurs  in  a  carbon  monoxide- 
excess  of  air  explosion  at  an  initial  pressure  of 
25  atm.  does  not  take  place  during  the  actual  com¬ 
bustion,  or  while  radiation  of  wave-length  shorter 
than  4400  A.  is  being  emitted.  When  nitric  oxide 
is  present  during  the  actual  combustion  period  in  a 
carbon  monoxide  explosion,  a  definite  absorption 
band  spectrum  is  superposed  on  the  continuous 
carbon  monoxide  flame  spectrum.  The  results  sup¬ 
port  the  view  that  either  carbon  monoxide  or  nitrogen 
is  “activated”  by  the  radiation  emitted  by  the 
burning  carbon  monoxide,  but  in  the  case  of  nitrogen, 
such  “  activation  "  is  of  a  lesser  degree  than  that 
involving  the  formation  of  Rayleigh’s  active  nitrogen. 
A  study  of  the  effects  of  monatomic  diluents  showed 
that  the  resultant  ultra-violet  radiation  from  a  carbon 
monoxide  (2)-oxygen  (l)-argon  (4)  explosion  at  an 
nubal  pressure  of  14  atm.  is  much  greater  than  that 
bom  a  carbon  monoxide  (2)-oxygen  (l)-helium  (4) 
explosion  at  the  samepressure,  although  the  maximum 
temperatures  attained  differ  by  only  130°. 

L.  L.  Bircumshaw. 

brady  of  flame  movement.  O.  C.  de  C.  Ellis. — 

See  B.,  1927,  354. 

Reties  of  catalysed  gas  reactions  in  flow 
systems.  A.  P.  Benton.— See  B.,  1927,  399. 


Thermal  decomposition  of  ozone.  I.  Homo¬ 
geneity,  order,  specific  rate,  and  dependence  of 
rate  on  total  pressure.  II.  Effect  of  oxygen  and 
accidental  catalysts  on  the  rate.  O.  R.  Wulf  and 
R.  C.  Tglman  (J.  Amer.  Chem.  Soc.,  1927,  49,  1183 — 
1202,  1202 — 1218). — I,  The  conditions  arc  described 
under  which  the  thermal  decomposition  of  ozone  can 
be  made  to  proceed  at  100°  and  127°  as  a  homogeneous 
reaction  of  the  second  order  with  respect  to  ozone. 
The  velocity  coefficient  (which  is  very  small)  varies 
with  the  sample  of  gas  and  is  inversely  proportional 
to  the  total  pressure  in  the  ease  of  the  second  order 
decomposition  of  ozonised  oxygen. 

II.  The  relation  between  the  total  pressure  and 
the  second  order  velocity  coefficient  for  the  thermal 
decomposition  of  ozone  in  mixtures  with  oxygen  is 
attributed  to  the  inhibiting  effect  of  oxygen  itself ; 
the  absence  of  this  effect  noted  by  Chapman  and 
Jones  (J.C.S.,  1910,  97,  2463)  is  attributed  to  the 
accidental  presence  of  a  positive  catalyst  in  the 
oxygen.  Such  catalysts  ( ?  alkali  spray ;  hydrogen) 
are  present  in  oxygen  prepared  by  the  electrolysis  of 
sodium  hydroxide  solution,  and  they  are  greatly 
reduced  in  quantity  on  passing  the  oxygen  through 
a  Siemens  ozoniser.  The  ease  of  ozonisation  of 
oxygen  varies  with  the  sample;  it  appears  to  be 
related  with  the  lowness  of  the  second  order  velocity 
coefficient.  Ozonised  oxygen  free  from  catalyst  (or 
containing  a  practically  constant  amount  of  catalyst) 
may  be  prepared  by  the  electrolysis  of  sulphuric 
acid.  S.  IC.  Tweedy. 

Raffimase.  V.  I.  Isajev  (Chem.  Listy,  1927,  5, 
191 — 202;  cf.  this  vol.,  591). — The  velocity  of 
hydrolysis  of  raffinose  in  presence  of  raffinase  is  of  the 
order  of  a  unimolecular  equation;  in  those  cases 
where  lsevulose,  dextrose,  and  melibiose  are  added 
separately  or  together,  the  velocity  is  better  expressed 
by  a  linear  equation.  This  shows  that  the  enzyme 
is  distributed  between  the  substrate  and  the  de¬ 
composition  products.  Michaclis’  formula  (Euler, 
“  Chemie  der  Enzyme,"  141 — 149)  for  the  velocity 
of  hydrolysis  of  sucrose  cannot  be  applied  to  the 
above  reaction.  Raffinose  is  much  more  slowly 
hydrolysed  by  raffinase  than  is  sucrose.  The 
“  affinity  ”  of  this  enzyme  for  raffinose  is  less  than 
for  sucrose  or  melibiose,  but  greater  than  for  lsevulose 
or  dextrose.  Top  yeast  extracts  decompose  raffinose 
to  lsevulose  and  melibiose,  which  is  further  decom¬ 
posed  by  bottom  yeasts  to  galactose  and  dextrose. 

R.  Tbuszkowski. 

Mutarotation.  I.  Velocity  of  mutarotation  of 
a-glucose  in  methyl  alcohol  and  water.  F.  P. 
Worley  and  J.  C.  Andrews  (J.  Physical  Chem., 
1927,  31,  742—746 ;  cf.  Baker,  Ingold,  and  Thorpe, 
A.,  1924,  i,  262). — The  velocity  of  mutarotation  of 
a-glucose  in  methyl  alcohol  at  25°  varied  in  different 
determinations  under  conditions  which  were  appar¬ 
ently  the  same.  The  values  of  I25  vary  from  0-00003 
to  0-00087,  and,  in  all  cases,  are  lower  than  those 
found  by  previous  investigators  (ef.  Lowry  and 
Richards,  A.,  1925,  i,  880).  Lower  or  even  zero 
values  may  be  possible  under  ideal  conditions.  For 
a-glueose  in  water,  the  values  of  fc25  are  0-00957, 
0-00956,  and  0-00950,  in  close  agreement  with  those 
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obtained  by  Osaka  (A.,  1901,  i,  127)  and  by  Hudson 
(A.,  1907,  ii,  942).  With  mixtures  of  methyl  alcohol 
and  water,  the  velocity  constants  lie  on  a  smooth 
curve.  Addition  of  small  amounts  of  the  alcohol  to 
water  has  a  greater  effect  in  reducing  the  rate  of 
mutarotation  than  has  the  addition  of  water  to 
alcohol  in  increasing  the  rate.  A  discussion  of  the 
mechanism  is  reserved.  L.  S.  Theobald. 


Detonation  Wave  from  solid  explosives.  W.  C. 
Holmes. — See  B,,  1927,  429. 


Inflammation  of  coal  dusts.  Effect  of  chemical 
composition  of  the  dust.  T.  N.  Mason  and  R.  V. 
Wheeler. — See  B.,  1927,  434. 

Principles  of  electrolytic  studies  on  corrosion. 
W.  Blum  and  H.  S.  Rawdon. — See  B.,  1927,  447. 


Acid  and  salt  effects  in  catalysed  reactions. 
VIII.  Determination  of  hydrolytic  velocity 
coefficients  from  isocatalytic  data.  Reaction 
velocities  in  buffer  solutions  and  compound 
catalytic  catenaries.  H,  M.  Dawson  (J.C.S.,  1927, 
1146 — 1153). — The  catalytic  coefficients  kn  and  k0u 
of  the  hydrogen  and  hydroxyl  ions,  respectively, 
may  be  derived  from  the  minimum  velocity  of  a 
hydrolytic  reaction  (i.e.,  any  reaction  catalysed  by 
both  the  hydrogen  and  hydroxyl  ion)  and  the  cor¬ 
responding  hydrogen-ion  concentration.  The  value 
of  I'on/ku  varies  enormously  with  the  hydrolyte  (e.g., 
12  x  10®  for  ethyl  aminoacetate  and  1*6  for  benz- 
amide).  Approximate  velocity  and  hydrogen-ion 
concentration  data  may  be  obtained  by  the  use  of 
buffer  solutions,  provided  a  correction  is  made  for 
the  catalytic  effects  of  constituents  other  than  the 
hydrogen  and  hydroxyl  ions.  The  curves  obtained 
on  plotting  reaction  velocity  against  the  pu  value 
of  a  series  of  acid-salt  buffer  solutions  characterised 
by  constant  concentration  of  acid  are  catenary  in 
type,  but  are  compound  in  character,  since  the 
anionic  catalytic  effect  is  also  shared  by  the  anion 
of  the  acid  in  the  buffer  mixture.  The  compound 
catenaries  form  a  continuous  series  limited  on  the 
one  side  by  the  H+ — OH  ~  catenary  and  on  the  other 
by  the  simple  H+ — A  -  catenaries  corresponding  with 
the  mixtures  cHA+jcMA.  The  compound  catenaries 
conform  to  the  requirements  of  the  general  catalytic 
catenary,  the  applicability  of  which  is  further  ex¬ 
tended  to  include  anionic  catalytic  effects  shared  by 
the  hydroxyl  ion  with  other  acid  anions. 


J.  S.  Carter. 

Catalysis  in  the  reaction  between  persulphate 

and  iodide  ions.  A.  von  Kiss  and  L.  von  Zombory 
(Rec.  trav.  chim„  1927,  46,  225— 239).— An  examin¬ 
ation  of  the  kinetics  of  the  stoicheiometrically  ter- 

molecular  reaction  between  persulphate  and  iodide 
in  dilute  aqueous  solution  shows  that,  when  allow¬ 
ance  is  made  for  the  amount  of  iodide  ion  involved 
in  the  tri-iodide  equilibrium,  the  experimental 
numbers  conform  to  the  requirements  of  a  reaction 
of  the  second  order.  The  reaction  scheme  is  there¬ 
fore  :  (i)  S20s"+I'=S208I'"  (measurable  rate) ; 

(h)  S208r"+r=2S04"+I2  (rapid).  As  predicted 
from  considerations  of  Bronsted’s  theory  of  reactions 
(A.,  1922,  ii,  699),  the  rate  of  reaction  is  increased  in 
presence  of  neutral  salts.  In  presence  of  ferrous 


or  copper  salts,  an  actual  catalytic  effect  is  observed, 
which  is  due  to  the  opening  of  new  reaction  paths. 
In  the  case  of  ferrous  salts,  the  effect  is  satisfactorily 
represented  by  the  additional  reaction  scheme : 
(iii)  Fe"+S208"=FeS208  (measurable  rate) ;  (iv) 
FeSo08+Fe"=2Fe"'+2S04"  (rapid);  (v)  2Fe"’+ 
2I'=2Fe"-}-I2  (rapid).  A  similar  scheme  involving 
cuprous  and  cupric  ions  explains  the  catalytic  activity 
of  copper  salts.  The  rate  of  the  catalytic  process 
is  determined  by  reaction  (iii),  and,  as  predicted  by 
Bronsted’s  theory,  the  neutral  salt  effect  is  negative. 
In  presence  of  acid,  the  rate  of  reaction  is  slightly 
lowered.  The  velocity  of  the  uncatalysed  reaction 
is  increased  somewhat  on  illumination. 

J.  S.  Carter, 

Negative  catalysis  in  a  homogeneous  system. 
A.  C.  Robertson  (Proc.  Nat.  Acad.  Sci.,  1927,  13, 
192 — 197). — Vanadic  acid  greatly  reduces  the  rate 
of  the  catalytic  decomposition  of  hydrogen  peroxide 
by  potassium  dichromate.  This  negative  catalytic 
effect  is  explained  on  the  assumption  of  a  change  in 
the  catalytic  path  (A.,  1926,  917).  The  catalytic 
decomposition  by  potassium  dichromate  is  due  to 
the  reactions:  (i)  K2Cr.>07+H202=2KCr0,1+H20; 
(ii)  2KCr04+H202=K2Cr207+H20-r02.  Corre¬ 
sponding  reactions  occur  with  vanadic  acid,  the 
reactivity  of  pervanadic  acid  being,  however,  much 
smaller  than  that  of  potassium  dichromate.  In  the 
present  case,  reaction  (ii)  is  largely  replaced  by  the 
reaction:  (iii)  2  KCr  04  ~  H  V  0., = K2Cr20 7  +  H  V04 . 
As  a  result,  the  concentration  of  the  more  reactive 
dichromatc  decreases  with  consequent  retardation 
of  the  peroxide  decomposition.  J.  S.  Carter. 

Colloid  particle  as  revealed  by  catalytic  studies. 
H.  S.  Taylor  (Fourth  Colloid  Symposium  Mono¬ 
graph,  1926,  19 — 28). — Catalytic  action  is  regarded 
as  a  branch  of  colloid  chemistry.  An  oxide  catalyst 
surface  is  composed  of  two  catalysts,  metal  ions  and 
oxide  ions,  and  the  nature  of  the  changes  induced  is 
determined  by  the  charge  on  the  ion  on  which  the 
reactant  molecule  is  adsorbed.  The  extent  of  the 
two  alternative  changes  depends  on  the  relative 
extent  of  adsorption  of  the  reactant  on  the  two 
ions,  on  the  relative  frequency  of  occurrence  of  the 
ions,  and  on  their  specific  catalytic  activities.  These 
factors  depend  on  the  degree  of  saturation  of  the 
lattice  ions,  and  the  extent  to  which  the  ions  are 
already  covered  by  poisons. 

Chemical  Abstracts. 

Contact  catalysis  and  the  activation  of  gases 
by  adsorption.  G.  M.  Schwab  and  E.  Pietsch 
(Z.  physikal.  Chem.,  1927, 126,473^474).— Polemical 

(cf.  this  vol.,  426).  H.  F.  Gillbe. 

Influence  of  temperature  on  the  catalytic 
decomposition  of  hydrogen  peroxide.  A.  Galecki 
and  G.  Jerke  (Rocz.  Chem.,  1927,  7,  1 — 6). — -The 
temperature  coefficient  of  the  uncatalysed  decom¬ 
position  of  hydrogen  peroxide  has  a  maximum  value 
at  about  50°.  The  temperature  coefficients  of  the 
same  reaction  catalysed  by  gold  hydrosols  vary 
inversely  as  the  temperature  in  those  cases  where 
the  catalyst  is  very  active ;  with  less  active  catalysts, 
a  maximum  value  is  obtained  at  35 — 45°.  With 
still  weaker  preparations,  the  temperature  coefficient 
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increases  with  rise  in  temperature,  and  finally,  with 
such  gold  hydrosols  as  possess  no  appreciable  catalytic 
action,  the  temperature  coefficient  at  first  falls  to  a 
minimum  at  35 — 45°,  after  which  it  rises.  In  all 
cases,  the  value  of  the  temperature  coefficient  between 
35°  and  45°  is  lower  than  for  the  uncatalysed  reaction ; 
between  25°  and  35°  it  is,  on  the  other  hand,  slightly 
higher.  With  silver  hydrosols,  the  value  of  the 
temperature  coefficient  diminishes  with  rise  of 
temperature.  R.  Tkuszkowski. 

Kinetics  of  chemical  reactions.  I.  Inter¬ 
pretation  of  conjugated  autocatalysis  in  the 
isomerisation  of  alkyl  phosphites.  W.  Staronka 
(Rocz.  Chem.,  1927,  7,  42 — 53). — The  velocity 
coefficient  for  the  reaction  of  isomerisation  of  alkyl 
phosphites  (Zawidzki  and  Staronka,  Bull.  Acad.  Sci. 
Cracovie,  1915,  310 — 386)  with  ethyl  iodide  as  catalyst 
is  only  an  apparent  case  of  conjugated  autocatalysis ; 
in  reality,  the  changes  in  velocity  are  due  to  changes 
in  the  reaction  medium  which  at  first  is  triethvl 
phosphite  and  ethyl  iodide,  whilst  at  the  end  it  is 
diethyl  etliylphosphite,  PEtO(OEt),,  and  ethyl  iodide. 
As  a  result,  the  physical  properties  of  the  medium 
change,  and  with  them  the  velocity  of  reaction. 
Hence  it  is  concluded  that  Doroszewski’s  law  is 
applicable  also  to  the  velocity  coefficients  of  reactions. 

R.  Trtiszkowski. 

Preparation  of  formaldehyde  by  catalytic 
dehydrogenation  of  methyl  alcohol.  I.  J.  C. 
Ghosh  and  J.  B.  Baksi.— See  B,,  1927,  426. 

Deterioration  of  mineral  oils.  I.  Mechanism 
oi  oxidation  and  action  of  negative  catalysts  as 
determined  by  a  dynamic  method.  R.  T.  Haslam 
and  P.  K.  Frolich. — See  B.,  1927,  355. 

Electro-deposition  of  iron-nickel  alloys.  I. 
S.  Glasstone  and  T.  E.  Symes  (Trans.  Faraday 
Soc,,  1927  ,  23,  213 — 226). — An  investigation  has 
been  made  of  the  compositions  of  alloys  deposited 
from  well-buffered  solutions  of  definite  hydrogen-ion 
concentration  containing  mixtures  of  ferrous  and 
nickel  sulphates.  At  very  low  current  densities, 
the  deposit  from  solutions  containing  more  than 
about  20%  of  the  total  metal  as  iron  contains  a 
greater  proportion  of  nickel  than  does  the  electrolyte ; 
for  solutions  containing  a  smaller  proportion  of  iron, 
the  results  are  not  definite.  The  proportion  of  iron 
in  the  alloy  increases  rapidly  with  increasing  current 
density,  reaches  a  maximum,  and  then  either  remains 
constant  or  slowly  diminishes.  The  maximum  cor¬ 
responds  in  all  cases  with  the  deposition  of  an  alloy 
containing  a  greater  proportion  of  iron  than  the 
solution,  the  excess  being  greatest  in  the  more  con¬ 
centrated  solutions  or  in  solutions  containing  a 
greater  relative  amount  of  iron.  Diminution  of  the 
non  content  of  the  alloy  beyond  the  maximum  point 
u  most  marked  for  dilute  solutions  or  solutions  of 
!°w  hydrogen-ion  concentration,  and  disappears 
ahnost  completely  when  the  electrolyte  is  stirred  so 
23  to  facilitate  diffusion  of  the  ferrous  ions.  The 
process  of  stirring  also  brings  about  an  increase  in 
the  iron  content  at  the  maximum. 

G.  A.  Elliott. 

TA^ectro_deP°sition  of  tin.  W.  Fraine. — See  B., 
192 j,  447. 


Study  of  the  electrolytic  deposition  of  the 
radio-elements.  Joliot  (Compt.  rend.,  1927,  184, 
1325 — 1327). — An  apparatus  is  described  for  the 
continuous  study  of  the  deposits  produced  in  a.  given 
time  on  a  gold  electrode  immersed  in  solutions 
(10‘8  to  10~18iV)  of  polonium  in  nitric  acid.  The 
deposition  electrode  forms  part  of  the  electrolysing 
vessel,  and  is  thin  enough  to  allow  the  passage  of 
the  radiation  from  the  active  deposit  into  an  ionisation 
chamber.  The  corresponding  saturation-current  is 
proportional  to '  the  amount  of  the  deposit.  The 
deposition  potential  has  been  determined  and  the 
rate  of  deposition  for  the  electrode-potential  of 
+043  volt  (Hg)  shown  to  fall  from  a  large  value 
almost  to  zero  in  a  few  hours.  Below  this  potential, 
the  rate  remains  constant  for  a  particular  potential, 
but  increases  as  the  potential  falls.  J.  Grant. 

Flat  luminous  flames.  D.  S.  Chamberlin  and 
W.  E.  Thkhn  (Ind.  Eng.  Chem.,  1927,  19,  752—754). 
— The  size  and  shape  of  flat  luminous  flames  burning 
at  a  slit  are  investigated  by  photographic  methods 
and  the  Poiseuille  formula  for  the  flow  of  gases 
through  a  circular  orifice  is  modified  for  narrow 
slits.  There  is  no  simple  relation  between  the  size 
of  the  flame  and  the  width  of  the  slit ;  wide  slits  do 
not  conform  to  the  same  principles  as  narrow  slits. 
A  comparison  was  also  made  of  the  gas  jet  in  the 
form  of  a  flame  and  in  the  unignited  state. 

S.  K.  Tweedy*. 

Chemiluminescence  of  phosphorus  vapour. 
E.  J.  Bowen  and  E.  G.  Pells  (J.C.S.,  1927,  1096 — 
1099). — Assuming  that  the  final  product  of  oxidation, 
phosphoric  oxide,  is  produced  as  a  result  of  a  series 
of  consecutive  reactions,  of  which  only  one,  involving 
one  molecule  only  of  oxygen,  emits  light,  experiments 
in  which  the  ratio  of  the  number  of  quanta  of  visible 
light  emitted  to  the  number  of  molecules  reacting  in 
the  glow  of  phosphorus  vapour  and  oxygen  was 
determined  photographically,  show  that  at  least  1  in 
2000  molecules  of  phosphorus  undergoing  oxidation 
emits  a  quantum  of  visible  light.  The  glow  of 
phosphorus  appears  to  he  a  chemiluminescence  of 
the  type  described  by  Kautsky  (A.,  1926,  558), 
oxidation  at  the  surface  of  solid  particles  of  an  oxide 
exciting  to  luminescence  adsorbed  molecules  of  some 
other  oxide.  J.  S.  Carter, 

Nature  of  phosphorus  ionisation.  W.  Busse 
(Ann.  Physik,  1927,  [iv],  82,  873 — 911). — Luminous 
white  phosphorus  is  undergoing  slow  oxidation  with 
concomitant  formation  of  ozone  and  the  appearance 
of  positively  and  negatively  charged  ions  in  the 
surrounding  gas.  Bloch  (A.,  1903,  ii,  206;  1904, 
ii,  117;  1905,  ii,  72;  1908,  ii,  1032)  and  Harms 
(A.,  1904,  ii,  33.1)  have  investigated  the  mobilities 
of  the  large  ions.  Repetition  of  the  measurements 
with  improved  methods  shows  that  the  ions  do 
actually  arise  at  the  oxidising  phosphorus.  The  two 
kinds  of  ions  do  not  at  first  show  different  mobilities, 
but  the  results  are  difficult  to  reproduce  owing  to  the 
influence  of  temperature  and  moisture ;  the  method 
used  nevertheless  allows  the  ageing  of  ions  to  be 
followed,  although  an  exact  upper  limit  to  the  increase 
in  ionic  size  cannot  be  fixed.  A  continuous  range  of 
sizes  has  been  demonstrated,  and  it  is  therefore 
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concluded  that  the  phosphorus  cannot  be  the  only 
place  at  which  ions  originate.  The  rate  of  growth 
of  the  large  ions  indicates  that  ionisation  must  occur 
also  in  the  air  stream  away  from  the  phosphorus. 
Small  temperature  differences  play  an  important 
part  in  the  gradual  disappearance  of  ions.  The 
evidence  of  the  rate  of  growth  of  positive  and  negative 
ions  indicates  that  the  latter  must  be  multiply 
charged.  On  the  assumption  of  single  positive 
charges,  the  positive  ions  increase  in  size  from  5x  10~8 
cm.  to  about  2 — i  x  10  G  cm.  in  8  sec. 

Downey  (A.,  1924,  ii,  250)  found  that  the  light 
emitted  from  phosphorus  could  ionise  air  through 
a  plate  of  fluorite.  It  has  not  been  possible  to 
repeat  this  experiment,  and  all  the  evidence  considered 
is  against  the  view  that  rays  between  120  and  200  gu 
are  generated.  It  is  also  concluded  that  photo-electric 
action  plays  no  part. 

The  oxidation  of  phosphorus  is  greatly  influenced 
by  the  presence  of  water  vapour,  and  reaches  a 
maximum  when  the  moisture  content  is  regulated 
by  means  of  concentrated  sulphuric  acid  (I014  to 
1015  molecules  of  water  per  c.c.  of  vapour).  It  is 
confirmed  that  extreme  drying  retards  the  oxidation 
of  phosphorus,  but  does  not  effect  complete  inhibition, 
so  that,  whilst  water  is  a  catalyst  for  the  process,  it 
is  not  essential. 

Dry  phosphorus  becomes  coated  with  a  film  of 
oxide  in  the  dark  so  that  a  store  of  phosphorus  tri- 
oxide  accumulates.  This  undergoes  sudden  oxidation 
to  the  pentoxide  accompanied  by  luminescence  when 
local  temperature  changes  occur.  The  high  mobilities 
of  the  negative  ions  are  ascribed  to  multiple  charges, 
four  to  six  times  as  great  as  those  carried  by  the 
positive  ions.  The  latter  appear  to  be  predominantly 
singly  charged,  and  in  any  case  four  charges  is  regarded 
as  the  maximum  for  a  positive  carrier  {cf.  A.,  1905, 
ii,  244;  1906,  ii,  326;  1924,  ii,  255). 

It.  A.  Morton. 

Light-sensitiveness  of  zinc  and  silver  salts. 
F.  G.  Brickwedde  (J.  Opt.  Soc.  Amer.,  1927,  14, 
312 — 322). — Lithopone,  a  white  pigment  containing 
about  26%  of  zinc  sulphide,  darkens  on  exposure  to 
ultra-violet  light.  The  sensitivity  of  several  com¬ 
mercial  brands  was  determined  for  light  of  different 
wave-lengths  between  2536  and  3650  A.  Whilst 
the  rate  of  darkening  varied  with  different  samples, 
the  ratio  of  the  sensitivities  remained  constant  for  all 
wave-lengths.  The  sensitivity  of  lithopone  showed 
a  maximum  at  about  3126  A.,  and  similar  measure¬ 
ments  on  precipitated  silver  chloride  showed  an  in¬ 
crease  in  sensitivity  at  3650  A.  Indirect  evidence 
was  obtained  that  the  darkening  of  lithopone  is  due 
to  the  formation  of  metallic  zinc  and  liberation  of 
hydrogen  sulphide.  If  impurities  capable  of  forming 
dark  sulphides  are  present,  the  sensitivity  of  lithopone 
is  increased.  A  comparison  of  the  therapeutic  value 
of  several  ares,  based  on  their  effect  on  lithopone,  is 
given.  C.  J.  Smithells. 

Law  of  blackening  of  the  photographic  plate 
at  low  densities.  E.  A.  Baker.— See  B.,  1927,  461. 

Activation  of  hydrogen  in  the  electric  dis¬ 
charge.  G.  A.  Elliott  (Trans.  Faraday  Soc.,  1927, 
23,  60 — 75). — See  this  vol.,  187. 


Cuprammonium  salts.  VII.  A  complex  thio¬ 
sulphate,  D.  W.  Horn  and  R.  E.  Crawford 
(Amer.  J.  Pharm.,  1927,  99,  274 — 279;  cf.  Horn 
and  others,  A.,  1904,  ii,  662;  1906,  ii,  231;  1907, 
i,  595,  ii,  871  ;  1908,  i,  121,  392). — A  new,  complex 
cuprammonium  thiosulphate,  Cu1(,Sls018,9NH3,  was 
prepared  by  mixing  a  solution,  a-1 1-26,  of  sodium 
thiosulphate  in  concentrated  ammonia  solution  with 
cupric  chloride  solution.  The  substance  forms  stable, 
deep  blue  crystals.  M.  Carlton. 

Action  of  salts  on  metals.  T.  Peczalski 
(Compt.  rend.,  1927,  184,  1159 — 1161). — Copper  and 
iron,  when  heated  in  presence  of  salts,  increase  in 
volume  and  electrical  resistance  if  no  reaction  occurs. 
Cementation  of  the  metal  by  the  salt  is  the  result  of 
decomposition  of  the  latter,  and  is  facilitated  by 
volatile  salts.  Copper  heated  at  800°  in  chromic 
chloride  vapour  absorbs  the  latter  with  a  rise  in 
temperature.  The  copper  then  fuses  and  sublimes, 
and  its  vapour  combines  with  that  of  the  salt  to 
form  a  volatile  chemical  compound  with  liberation 
of  heat.  These  phenomena  explain  the  increased 
fragility  and  powers  of  electronic  emission  in  such 
cases.  J.  Grant, 

Treatment  of  pollucite  and  preparation  of 
caesium  chloride.  A.  Kastler. — See  B.,  1927,  439. 

Surface  film  of  aluminium.  W.  H.  Withey 
(Nature,  1927,  119,  923 — 924). — A  claim  for  priority 
against  Sutton  and  Willstrop  (this  vol.,  530). 

A.  A.  Eldridge. 

[Surface  film  of  aluminium.]  H.  Sutton  and 
J.  W.  W.  Willstrop  (Nature,  1927,  119,  924).-A 
reply  to  Withey  (preceding  abstract). 

A.  A,  Eldridge. 

Silicic  acids.  III.  R.  Schwarz  and  H,  Ricrteb 
(Ber.,  1927,  60,  [2?],  1111—1116;  cf.  A.,  1925,  ii, 
222). — The  conception  of  the  existence  of  definite 
hydrates  of  silica  is  strengthened  by  the  observation 
that  whereas  the  rnela  acid  is  found  by  Rontgen 
spectrographic  analysis  to  be  amorphous,  the  acid 
H2Si205  is  crystalline.  At  150°,  the  latter  acid  be¬ 
comes  amorphous  and  subsequently  does  not  yield  a 
crystalline,  less  hydrated  system,  but  passes  gradually 
into  stable,  crystalline  quartz.  The  dehydration 
isotherm  of  the  acid  H2Si205  at  12°  exhibits  a  definite 
break  corresponding  with  the  presence  of  about  17% 
of  water;  the  divergence  from  the  theoretical  value 
(13%)  is  ascribed  to  the  extensive  development  of 
the  surface  and  consequent  great  adsorptive  power, 
as  shown  by  its  behaviour  towards  methylene-blue 
and  its  marked  hygroscopicity.  The  water  content 
corresponding  with  the  break  in  the  curve  increases 
if  the  surface  of  the  acid  is  increased  by  grinding,  and 
it  must  therefore  be  expected  that  silicic  acid  gels 
will  not  give  characteristic  dehydration  isotherms 
even  if  distinct  hydrates  are  present.  Metasilicic 
acid  at  17°  gives  a  continuous  dehydration  isotherm, 
whereas  the  curve  of  the  acid  at  2°  exhibits  two 
breaks  at  points  immediately  before  and  after  that 
corresponding  with  the  theoretical  water  content. 
At  the  first  break,  about  4%  of  adsorbed  water  is 
present,  which  can  be  removed  only  by  decreasing 
the  vapour  tension  to  a  value  at  which  the  meta¬ 
silicic  acid  is  itself  unstable.  The  dehydration  isobar 
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at  10  mm.  does  not  give  evidence  of  the  existence  of 
a  hydrate  of  the  acid  H2Si205.  The  conclusion  is 
therefore  reached  that  the  isothermic  is  to  be  pre¬ 
ferred  to  the  isobaric  method  in  the  investigation  of 
systems  of  this  type.  H.  Wren. 

Ionic  exchange  of  zeolitic  silicates  with  hydro- 
lysable  salts.  I.  Permutite.  H.  Kaiten  and 
F.  Rung. — See  B.,  1927,  364. 

Occurrence  of  indium  in  tin.  J.  R.  Green 
(Nature,  1927, 119,  893). — Garrett’s  observation  (this 
vol.,  393)  is  confirmed.  A.  A.  Eldridcie. 

“  Active  ”  nitrogen.  E.  J.  B.  Willey  (Nature, 
1927,  119,  924 — 925). — Experiments  indicate  that 
glowing  and  chemically  active  forms  of  nitrogen  are 
distinct.  The  luminous  variety  is  due  to  the  recom¬ 
bination  of  atoms  with  a  heat  of  formation  of  about 
250,000  g.-cal./g.-mol. ;  the  other  variety,  which 
possesses  an  energy  of  about  45,000  g.-cal./g.-mol., 
may  be  metastable  molecular  nitrogen  or  a  more 
complex  substance  such  as  N3.  A.  A.  Eldridge. 

Decomposition  of  nitrous  oxide  in  the  silent 
electric  discharge.  S.  S.  Joshi  (Trans.  Faraday 
Soc,,  1927,  23,  227 — 238). — When  nitrous  oxide  is 
subjected  to  the  silent  electric  discharge  in  a  Siemens 
ozoniser  at  6000—12,500  volts  (r.m.s.)  and  150  cycles 
per  sec.,  the  gas  is  completely  decomposed,  with 
intermediate  formation  of  nitrogen  peroxide,  to 
nitrogen  and  oxygen.  The  amounts  of  nitrous  oxide 
decomposed  and  of  nitrogen  and  oxygen  formed 
increase  steadily  for  decreasing  values  of  the  initial 
pressure  and  a  constant  time  of  exposure  to  the  dis¬ 
charge,  or  during  the  course  of  a  single  decomposition. 
The  amount  of  nitrogen  peroxide,  however,  rises  to  a 
maximum  and  then  decreases  to  zero.  The  pressure- 
time  curves  show  an  initial  rapid  pressure  increase, 
an  intermediate  stage  for  which  the  gradient  is  much 
smaller,  and  finally  a  sudden  increase  to  a  constant 
value  corresponding  with  complete  decomposition. 
The  current-time  curves  are  similar,  with  the  excep¬ 
tion  that  during  the  initial  stage  of  increasing  pressure 
the  current  diminishes.  A  mechanism  for  the  decom¬ 
position  is  proposed  from  a  consideration  of  these 
results.  G.  A.  Elliott. 

Oxidation  reactions.  I.  P.  Askenasy  and  E. 
Elod.  Production  of  nitrates  and  arsenic  acid. 
H,  Zieler  (Z.  anorg.  Chern,,  1927,  162,  161—192). — 
The  oxidising  action  of  nitric  acid  usually  ceases  when 
reduction  to  nitric  oxide  has  occurred.  Since  the 
reaction  4N0+302+2H20=4HN03  involves  a  dimin- 
ution  in  volume,  attempts  have  been  made  to  carry 
out  oxidations  with  oxygen  under  pressure  in  presence 
of  nitric  acid,  the  latter  to  act  merely  as  the  oxygen 
carrier.  With  oxygen  under  a  pressure  of  20  atm., 
sodium  nitrite  in  solutions  acidified  with  nitric  acid 
is  quantitatively  oxidised  to  nitrate,  the  oxidation 
occurring  in  slightly  acid  solutions  entirely  in  the 
liquid  phase.  The  rate  of  oxidation  increases  with 
increase  in  the  acidity,  dilution  of  the  salt,  temper¬ 
ature,  and,  to  a  less  extent,  with  the  oxygen  pressure. 

rth  neutral  nitrite  solutions,  no  oxidation  occurs. 
Arsenio’as  oxide,  when  sufficiently  finely  divided,  can 
e  oxidised  practically  quantitatively  at  90°  with 
«ygen  under  20  atm.,  and  twice  its  weight  of  40 — 


60%  nitric  acid  in  about  1  hr.,  the  nitric  acid  being 
nearly  completely  regenerated.  The  rate  both  of 
re-formation  of  the  nitric  acid  and  of  the  oxidation 
increases  with  increase  in  oxygen  pressure  and  in  the 
temperature.  Increase  in  the  acid  concentration 
accelerates  the  oxidation,  but  retards  the  regeneration 
of  the  acid.  The  nitric  acid  can  be  removed  from  the 
reaction  mixture  nearly  quantitatively  by  distillation 
under  15  mm.  pressure.  With  neutral  solutions,  no 
oxidation  occurs.  Arsenic  sulphides  are  oxidised  by 
nitric  acid  and  oxygen  under  pressure  to  arsenic  acid 
and  sulphuric  acid.  With  oxygen  at  20  atm.  and  at 
120°,  realgar  is  completely  oxidised  with  twice  its 
weight  of  10%  acid  in  30  min.,  whilst  orpiment 
requires  40%  acid  for  15  min.  In  the  case  of  arsenical 
pyrites,  about  16%  of  the  arsenic  is  not  attacked, 
and  some  oxygen  is  used  in  oxidising  the  iron.  The 
amount  of  nitric  acid  required  is  in  every  case  less 
than  the  amount  that  would  theoretically  be  needed 
if  no  oxygen  were  used,  and  the  losses  are  very  small. 
Treatment  of  aqueous  suspensions  of  the  sulphides 
with  oxygen  alone  oxidises  some  of  the  sulphur  to 
sulphuric  acid,  but  no  arsenic  acid  is  formed.  Sul¬ 
phuric  acid  may  be  removed  as  calcium  sulphate  from 
the  arsenic  acid  solutions  by  addition  of  calcium  carb¬ 
onate  or  hydroxide,  and  subsequent  concentration  of 
the  filtrate.  The  solubility  of  calcium  sulphate  in 
arsenic  acid  solutions  at  25“  is  maximal  for  a  32% 
solution  of  the  acid.  R.  Cuthill. 

Decomposition  of  nitrogen  pentoxide  in 
presence  of  foreign  gases.  W.  F.  Busse  and  F. 
.Daniels  (J.  Amer.  Chem.  Soc.,  1927,  49,  1257 — 
1269)  —Hydrogen,  carbon  monoxide,  bromine,  and 
chlorine  are  without  influence  on  the  thermal  decom¬ 
position  of  nitrogen  pentoxide,  but  certain  organic 
vapours  bring  about  rapid,  almost  explosive,  reaction. 
Nitric  oxide  is  oxidised  immediately.  Hydrogen  and 
air  have  no  effect  on  the  photochemical  decomposition, 
but  bromine  retards  it,  possibly  because  of  optical 
screening  (cf.  Hirst,  A.,  1925,  ii,  554).  The  mechan¬ 
ism  of  the  decomposition  is  considered  to  be  N205 — >■ 
N0+N02+02  (slow*) ;  N0+N205 — ^-3NOa  “(rapid) 
(cf.  Norrish,  this  vol.,  119).  In  presence  of  organic 
vapours,  intermediate  compounds  are  probably 
formed.  Thus,  on  addition  of  ethyl  ether,  the  pres¬ 
sure  falls  (formation  of  compound)  and  then  rises 
(decomposition  of  compound).  In  the  case  of  carbon 
disulphide,  the  initial  pressure  decrease  is  lacking 
either  because  direct  oxidation  can  occur  without 
intermediate  compound  formation  or  because  the 
measurements  were  not  adequate  for  detecting  the 
decrease.  S.  K.  Tweedy. 

Formation  of  ozone  by  silent  electric  discharge 
in  presence  of  other  gases.  A.  Juliard  (Bull. 
Acad.  roy.  Belg.,  1926,  [v],  12,  914— 920).— The 
influence  of  the  presence  of  hydrogen,  nitrogen, 
silicon  tetrafluoride,  and  nitric  oxide  on  the  formation 
of  ozone  by  a  silent  electric  discharge  has  been  studied 
up  to  concentrations  of  20%,  40%,  10%,  and  2%, 
respectively.  The  gas  was  drawn  through  a  train 
consisting  of  a  flow  meter,  drying  tubes,  and  an 
ozoniser  immersed  in  an  oil  thermostat.  Concordant 
results  could  be  obtained  only  if  the  total  pressure 
lay  between  300  and  600  mm.,  and  if  the  partial 
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pressure  and  .rate  of  flow  of  the  oxygen  were  kept 
constant.  Hydrogen  and  silicon  tetrafluoride  reduce 
the  yield  of  ozone,  and  2%  of  nitric  oxide  reduces  it 
to  zero.  Nitrogen  affects  the  yield  to  an  extent 
depending  on  the  rate  of  flow  and  the  energy  of  the 
discharge.  For  small  rates  of  flow,  the  yield  passes 
through  a  maximum,  which  shifts  towards  smaller 
concentrations  of  nitrogen  as  the  energy  of  the  dis¬ 
charge  is  increased.  C.  W.  Gibby. 

Sulpho-salts,  II.  Sulphoxypolymolybdates 
of  ammonium  and  of  guanidine.  L.  Fernandes 
and  F.  Palazzo  (Atti  K.  Accad.  Lineei,  1927,  [vi], 
5,  339 — 343). — The  action  of  oven  a  relatively  weak 
acid,  such  as  acetic  or  formic  acid,  on  a  solution  of  a 
normal  sulphomolybdate  results  in  decomposition  of 
the  salt  with  evolution  of  hydrogen  sulphide  and  pre¬ 
cipitation  of  molybdenum  sulphide.  On  the  contrary, 
the  sulphoxymolybdates,  although  decomposed  by 
strong  mineral  acids,  undergo  polymerisation  similar 
to  that  occurring  with  the  oxygenated  salts  when 
treated  with  a  weak  acid  in  low  concentration.  When 


the  compound  (NH4)2Mo02S2  is  dissolved  in  the  least 
possible  amount  of  water  and  treated  with  different 
amounts  of  JV-acetic  acid,  the  compound 
[H2(MoS202)6](NH4)4H6,5H20  is  always  obtained. 
With  both*the  ammonium  and  the  guanidine  salts, 
experiments  have  been  made  in  which  increasing 
quantities  of  the  normal  sulpho-salt  were  added. 
With  the  guanidine  salts,  it  is  impossible  to  obtain 


highly  sulphured  compounds,  hut  in  the  case  of  the 
ammonium  salts  it  is  possible  to  obtain  compounds 
such  as  [H2(MoS30)(5]{NH4)5H5,  which  contain  only 
6  oxygen  atoms  and  may  be  regarded  as  correspond¬ 
ing  with  the  hypothetical  aquo-aeid  (H20)6H1{,.  The 
other  compounds  described  are  : 
[H2{MoS,,02)3{MoS30)3](RTI4)6H[i,ieH,)0; 
[H2(MoS.;0„)6]Gu,H6,8H20  ; 
[H2(MoS20”)g]Gu,H5,9HoO ; 
[H4MoS,02),{MoS30)3]Gu,H6,10H,0; 
[H4MoS3O)3(MoS2O„)3]Gu3H5,9H20  ; 
[H;(MoS20.,).,(MoS3d)4]Gu5H5,7H,0.  T.  H.  Pope. 


Molybdenyl  salts  and  the  co-ordination  number 
of  oxygen,  W.  Wardlaw  and  R.  L.  Wormell 
(J.C.S.,  1927,  1087—1092;  ef.  this  vol.,  296,  327).— 
The  hydrate ,  MoCl3,3H20,  has  been  obtained  from  an 
eleetrolytically  reduced  solution  containing  ter  valent 
molybdenum.  The  following  molybdenyl  salts  have 
been  prepared  :  fluoride,  MoQF,3-5H„0 ;  phosphate, 
{MoO)3P04,12H20;  benzoate,  PhCO"2-MoO,2-5H20 ; 
tartrate,  (MoO)2C4H4Os,6H20.  The  oxalate  and  citrate 
have  also  been  prepared.  The  facts  so  far  available 
furnish  strong  evidence  in  favour  of  the  presence  of 
the  molybdenyl  radical  in  all  solutions  of  tervalent 
molybdenum.  The  water  content  of  molybdenyl 
salts  is  often  less  than  would  be  anticipated  from  a 
co-ordination  number  of  6  for  molybdenum,  and  it  is 
suggested  that  oxygen  may  in  certain  circumstances 
occupy  two  positions  in  the  co-ordination  sphere. 

J.  S.  Carter. 

Properties  of  tungsten  carbide,  W2C,  K. 
Becker.— Sec  B.,  1927,  439. 


Entrainment  of  manganous  hydrate  by 
alumina  in  an  ammoniacal  medium.  Pariselle 
and  Lattde  (Compt.  rend.,  1927,  184,  1176—1177; 


cf.  A.,  1925,  ii,  903). — From  solutions  containing 
equimoleeular  quantities  of  manganese  and  aluminium 
sulphates,  the  former  is  precipitated  by  ammonia,  in 
the  complete  absence  of  oxygen,  when  at  least  4  mols. 
of  ammonium  chloride  are  present  for  each  mol.  of 
sulphate.  In  the  absence  of  ammonium  chloride,  an 
excess  of  ammonia  precipitates  alumina  and  man¬ 
ganese  hydroxide  almost  integrally,  and  independently 
of  the  amount,  of  oxygen  present.  Manganous 
hydroxide  is  entrained  to  decreasing  extents  as  the 
amount  of  ammonium  chloride  is  increased,  and  this 
phenomenon  is  almost  independent  of  the  degree  of 
dilution.  Experiments  on  the  entrainment  of  the 
respective  hydroxides  by  alumina  in  presence  of 
increasing  amounts  of  magnesium  or  manganese  salts 
indicate  that  this  is  due  to  adsorption,  the  alumina 
hydrogel  adsorbing  the  manganous  hydroxide  to  a 
greater  extent  than  the  magnesia  in  an  ammoniacal 
medium.  There  is  also  evidence  of  the  formation  of 
meta-aluminates,  in  the  case  of  manganese. 

J.  Grant. 

Occurrence  of  dvi-manganese  in  manganese 
compounds.  V.  Dolejsek  and  J.  Heyrovsky 
(Rcc.  trav.  chim.,  1927,  46,  248 — 255). — A  defence  of 
the  authors’  previously  published  work  (A.,  1926,  37, 
258)  against  the  criticisms  of  W.  Noddack  and  I. 
Noddack  (Z.  angew.  Chem.,  1927,  40,  250,  254)  and 
of  Prandtl  {this  vol.,  433).  J.  S.  Carter. 

Inertness  towards  commercial  iron,  copper, 
and  zinc  [?]  of  liquid  hydrogen  sulphide.  J.  B, 
Fournier  and  Fritsch-Lang  (Compt.  rend.,  1827, 
184, 1174 — 1175). — Clean  commercial  samples  of  iron, 
copper,  and  aluminium  [  ?]  showed  no  apparent  alter¬ 
ation  in  appearance  or  properties  after  immersion  in 
liquid  hydrogen  sulphide  for  11  years  at  the  ordinary 
temperature,  or  15  days  at  temperatures  varying  up 
to  60°.  ”  J.  Grant. 

Green  cobalt  compounds.  A.  Bernardi 
(Gazzetta,  1927,  57,  232— 234).— When  dilute  solu¬ 
tions  of  cobalt  salts  are  treated  in  the  cold  with 
sodium  hydroxide  in  the  presence  of  air,  the  blue 
basic  salt  at  first  formed  rapidly  changes  to  a  green, 
stable  compound.  E.  W.  Wignall. 

Ruthenium  tetrachloride.  S.  Aoyama  (Sci.  Rep. 
Tohoku  Imp.  Univ.,  1927, 16,  27 — 35). — See  A.,  1926, 
698. 

Preparation  and  analysis  of  pure  auric  oxide. 
W.  E.  Roseveare  with  T.  F.  Bitehber  (J.  Amer. 
.Chem.  Soe.,  1927,  49,  1221— 1226).— The  following 
modification  of  Fremy’s  method  yields  pure  auric 
oxide  (Ann.  Chim.  phys.,  1851,  [iii],  31,  481).  Potass¬ 
ium  hydroxide  solution  is  added  slowly  to  a  boiling 
aqua  regia  solution  of  gold  until  the  initial  precipitate 
just  redissolves.  The  solution  is  slightly  acidified 
with  3rV-sulphuric  acid  and  boiled.  The  oxide  is 
separated,  redissolved  in  boiling  potassium  hydroxide, 
and  reprecipitated  with  sulphuric  acid.  The  pre¬ 
cipitate  is  then  shaken  violently  with  O-OlF-sulphuric 
acid  and -the  resulting  suspeiision  centrifuged,  this 
process  being  repeated  until  chlorides  and  sulphates 
are  entirely  removed.  The  accurate  volumetric  deter¬ 
mination  of  the  oxide  in  hydrochloric  acid  solution 
may  be  carried  out  by  adding  excess  of  titanous 
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chloride  in  an  atmosphere  of  carbon  dioxide  and  back 
titrating  with  ferric  chloride,  using  potassium  thio¬ 
cyanate  as  indicator.  French’s  method  (the  analogous 
titration  of  solid  oxide  with  ferrous  sulphate  and 
potassium  permanganate  solutions)  yields  erratic 
results  (cf:  Min.  Eng.  World.  1913,  37,  853). 

S.  K.  Tweedy. 

Pure  zinc.  H.  M.  Cyr.— See  B„  1927,  390. 
Mechanism  of  the  production  of  zinc.  M. 
Bodenstein  -  -See  B.,  1927,  447. 

Preparation  of  phosphorus  pentafluoride. 
EL  J.  Lucas  and  F.  J.  Ewing  (J.  Amer.  Cliem.  Soc., 
1927,  49,  1270). — A  mixture  of  25  g.  of  phosphorus 
pentoxide  and  55  g.  of  dry  calcium  (not  potassium) 
fluoride  is  heated  in  an  iron  tube :  5CaF2-f6P205= 
2PF5+5Ca(P03)2.  Moisture  is  excluded  as  much  as 
possible  by  rapid  working.  The  rate  of  gas  evolution 
is  controlled  by  the  temperature;  the  product  is 
probably  about  94%  pure.  No  isoamyl  fluoride  is 
produced  on  passing  phosphorus  pentafluoride  into 
boiling,  anhydrous  isoamyl  alcohol  for  1-5  hrs. 

S.  K.  Tweedy. 

Preparation  of  compact  and  colloidal  molyb¬ 
denum.  E.  Wedekind  and  0.  Jochem. — Sec  B., 

1927,  390. 

[Preparation  of]  pure  oxides  and  salts  of 
tungsten  and  molybdenum.  E.  K.  Jenckes. 
-See  B.,  1927,  439. 

Recommended  specifications  for  analytical 
reagent  chemicals.  W.  D.  Collins,  H.  V.  Farr, 
J,  Rosin,  G.  C.  Spencer,  and  E.  Wiohers  (Ind.  Eng. 
Chem.,  1927,  19,  645 — 649). — Detailed  methods  of 
analysis  and  specifications  ensuring  a  degree  of  purity 
sufficient  for  analytical  work  are  given  for  ammonium 
nitrate,  diammonium  hydrogen  phosphate,  barium 
carbonate,  barium  hydroxide  (octahydrate),  cupric 
sulphate,  lead  dioxide,  potassium  bromate,  potassium 
bromide,  potassium  chlorate,  potassium  iodate,  potass¬ 
ium  iodide,  sodium  acetate,  and  sodium  bismuthatc. 

W.  J.  Powell. 

Polarised  platinum  electrode  in  neutralisation 

reactions.  A.  H.  Wright  and  F.  H.  Gibson  (Ind. 
Eng.  Chem.,  1927,  19,  749 — 750). — The  polarised 
platinum  electrode  system  described  by  Willard  and 
Fenwick  (A.,  1923,  ii,  33)  may  be  used  in  electrometric 
titrations  involving  neutralisation.  S.  K.  Tweedy. 

Protection  of  iron  wire  used  for  standardis¬ 
ation.  M.  Hollingsworth  (Ind.  Eng.  Chem.,  1927, 
19,  738). — The  spool  of  wire  is  mounted  on  a  per¬ 
pendicular  axle  attached  to  the  cork  of  a  wide-necked 
bottle,  the  latter  containing  a  layer  of  lime  covered 
by  cotton  wool  and  a  piece  of  gauze.  The  wire  is 
withdrawn  through  a  hole  in  the  cork. 

S.  K.  Tweedy. 

Use  of  filtering-rods  in  Pregl’s  micro-analysis. 
K-  Heller  and  K.  Meyer  (Z.  anal.  Chem.,  1927,  71, 
U7—122). — Emich’s  filtering-rods  (“  Mikrochemische 
traktikum,”  Miinehen,  1924,  p.  63)  can  be  used  satis- 
actorily  in  conjunction  with  Prcgl’s  micro-methods 
or  the  determination  of  arsenic,phosphorus,methoxy- 
groups.the  halogens,  and  sulphur  (“  Die  quantitative 
orgamsche  Mikroanalyse,”  Berlin,  1923). 

R.  Cuthill. 


Apparatus  for  the  electrometric  determination 
of  hydrogen-ion  concentration.  F.  Emslander 
(Bioehem.  Z.,  1927,  184,  234 — 236). — A  claim  of 
priority  against  Luers  (A.,  1920,  813). 

P.  W.  Clutterbuck. 

Reversing  pn  indicator.  E.  W.  Todd  (Facts 
about  Sugar,  1927,  22, 14 — 15  ,  17). — The  pH  of  moving 

liquids,  e.g.,  beet-sugar  thick  juice,  is  recorded  by 
means  of  the  current  produced  between  two  electrodes, 
one  of  iron  and  the  other  of  an  antimony-cadmium 
(50  to  2 — 3  parts)  alloy.  Compensation  for  variations 
in  temperature  is  automatic. 

Chemical  Abstracts. 

Potentiometric  titrations  with  hydrazine  sul¬ 
phate.  M.  G.  Mellon  and  V.  N.  Morris  (Proe. 
Indiana  Acad.  Sci.,  1925,  35,  165—167). — Potentio¬ 
metric  titration  of  hydrazine  sulphate  with  0-18A7- 
sodium  hydroxide,  barium  hydroxide,  or  sodium  car¬ 
bonate  indicates  that  the  titrations  are  accurate  with 
methyl-orange  as  indicator.  Methyl-red  is  suitable 
for  the  hydroxides.  Hydrazine  sulphate  solutions  are 
stable.  Chemical  Abstracts. 

Some  sources  of  error  in  the  colorimetric 
determination  of  pa  values.  J.  W.  Schleqel  and 
A.  H.  Stueber  (Ind.  Eng.  Chein.,  1927,  19,  631 — 
633). — Various  sources  of  error,  due  to  manipulative 
details  and  to  the  method  of  preparation  of  the 
indicator  solution,  are  discussed.  Since  indicator 
solutions  which  are  standardised  against  standard 
buffer  solutions  give  erroneous  results  when  used  with 
slightly  buffered  solutions,  a  method  is  given  for  the 
preparation  of  indicator  solutions  which  will  give 
correct  results  with  both  buffered  and  unbuffered 
solutions  such  as  are  encountered  in  sugar-refinery 
practice.  W.  J.  Powell. 

Methoxytriphenylcarbinols  as  one-colour 
indicators.  I.  M.  Kolthoff  (J.  Amer.  Chem.  Soc., 
1927,  49,  1218 — 1221). — The  indicator  properties  of 
some  of  the  above  carbinols  are  described;  the  use 
of  these  compounds  as  indicators  is  illustrated.  They 
are  colourless  in  alkaline  and  coloured  in  acid  solu¬ 
tions.  2  :  4  :  2'  :  4' ;  2"  :  4"-Hexamethoxytriphenyl- 
carbinol  (“  hexara ethoxy-red  ”)  has  a  pa  range  of 
4-6 — 2*6,  whilst  the  corresponding  “  pentamethoxy- 
red  ”  has  a  range  of  3-2 — 1-2.  S.  K.  Tweedy. 

Water  analysis.  D.  Burton  and  J.  K.  Haslam. 

—See  B.,  1927,  382. 

[Detection  of]  chlorine  ions  in  complex  mix¬ 
tures  of  ions  (CN'(  SCN',  Fe(CN)6"",  Fe(CN)g”/, 
Br]  I').  (Mlle.)  E.  Spirescu  (Bui.  Soc.  ehim. 
Romania,  1926,  8,  115 — 117). — Strongly  alkaline 
hydrogen  peroxide  (20%)  completely  oxidises  cyanides 
and  thiocyanates,  as  well  as  sulphides,  sulphites,  and 
thiosulphates,  after  boiling  for  a  few  minutes.  If 
ferro-  and  ferri-cyanides  are  also  present,  the  solution 
is  further  treated  with  Ar- sulphuric  acid  and  a  few 
drops  of  20%  hydrogen  peroxide.  The  whole  is 
warmed,  chlorine  being  detected  in  the  vapours  with 
the  aid  of  starch  and  potassium  iodide,  or,  if  bromine 
and  iodine  are  also  present,  the  starch-iodide  is 
replaced  by  water  containing  a  little  magnesium  dust, 
the  resulting  magnesium  halides  being  identified  by 
Ludwig’s  method  (A.,  1921,  ii,  273).  S.  K.  Tweedy. 
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Determination  of  soluble  iodides.  J.  F. 
Spencer  and  M.  L.  Smith  (Analyst,  1927,  52,  270 — 
271). — Dietz  and  Margoschcs’  method  for  the  deter¬ 
mination  of  soluble  iodides  is  modified  by  adding  a 
measured  excess  of  a  standard  potassium  iodate  solu¬ 
tion  to  the  solution  of  soluble  iodide  which  contains 
about  20  c.c.  of  an  approximately  2iY-solution  of 
phosphoric  acid.  The  mixture  is  boiled  until  colour¬ 
less,  cooled,  treated  with  1 — 2  g.  of  potassium  iodide, 
and  the  liberated  iodine  titrated  with  standard  thio¬ 
sulphate  solution.  Decomposition  of  some  of  the 
excess  of  iodate  is  thus  avoided,  and  addition  of 
calcite  to  aid  expulsion  of  iodine  is  rendered  unneces¬ 
sary.  D.  G .  .H  ewer. 

Determination  of  sulphur  in  steel.  W.  Her- 

WIO. — See  B.,  1927,  413. 

Determination  of  sulphate  in  presence  of  other 
sulphur  compounds.  A.  Ktjrtenacker  and  R, 
Wollak  (Z.  anal.  Chem.,  1927,  71,  37— 42).— The 
solution  is  treated  with  0-05  vol.  of  glycerol  and  stirred 
with  freshly -precipitated  zinc  carbonate  to  remove 
sulphide.  The  filtrate  is  treated  with  sufficient 
formaldehyde  to  combine  with  any  sulphite  present 
and  acidified  with  10  c.c,  of  20%  acetic  acid.  Thio¬ 
sulphate  is  then  removed  by  addition  of  the  requisite 
quantity  of  OTAModine  and  the  sulphate  precipitated 
by  the  addition  of  OTA-barium  chloride  drop  by 
drop  to  the  cold  solution  with  vigorous  stirring. 
The  precipitate  so  obtained  is  coarsely  crystalline  and 
filters  readily,  Methods  involving  destruction  of  the 
lower  sulphur  acids  by  boiling  with  hydrochloric  acid 
in  an  inert  atmosphere  invariably  yield  high  results 
for  sulphate.  ”  ~A.R.  Powell. 

Determination  of  sulphuric  acid  by  precipit¬ 
ation  with  benzidine.  L.  W.  Haase  (Z.  angew. 
Chem.,  1927,  40,  595 — -599). — Precipitation  of  sul¬ 
phuric  acid  with  benzidine  followed  by  alkalimetric 
titration  of  the  precipitate,  using  phenolphthalein  as 
indicator,  gives  results  which  are  within  1%  of  the 
theoretical  when  the  concentration  of  the  sulphuric 
acid  exceeds  80  mg.  per  litre;  for  concentrations 
between  30  and  70  mg.  per  litre,  the  error  is  5 — 10%, 
and  for  lower  concentrations  quite  low  and  erratic 
results  are  obtained.  Ferric  salts  in  amounts  exceed¬ 
ing  1  mg.  per  litre,  magnesium  salts  in  concentrations 
exceeding  50  mg.  per  litre,  and  calcium  chloride  ex¬ 
ceeding  3-5%  of  the  weight  of  solution  cause  low 
results  to  be  obtained,  but  ferrous  and  manganous 
salts  are  without  action.  The  solution  before  pre¬ 
cipitation  must  react  acid  towards  phenolphthalein. 
If  only  a  small  quantity  of  a  ferric  salt  is  present,  it 
may  be  reduced  to  the  ferrous  state  by  boiling  with 
1  %  hydroxylamine  hydrochloride  solution  before  pre¬ 
cipitation  of  the  sulphuric  acid,  A.  R,  Powell. 

Analysis  of  concentrated  and  fuming  sulphuric 
acid  by  thermometric  titration.  T.  Somiya. — 
See  B.,  1927,  439. 

Occlusion  of  barium  chloride  by  barium 
sulphate.  F.  G.  Germctk  (Amer.  J.  Pharni.,  1927, 
99,  271— 274).— Cert  ain  conditions  tend  to  increase 
the  occlusive  properties  of  barium  sulphate  towards 
barium  chloride.  By  addition  of  a  calculated  amount 
of  a  10%  barium  chloride  solution  to  different  con¬ 


centrations  of  sodium  sulphate  under  similar  condi¬ 
tions  as  regards  dilution  etc.,  the  amount  of  barium 
chloride  occluded  by  the  precipitate  of  barium 
sulphate  was  determined  when  precipitation  was 
carried  out  in  cold  and  boiling  solutions,  respectively. 
The  results  indicate  that  from  the  point  of  view  of 
accuracy,  precipitation  from  cold  solution  is  prefer¬ 
able  to  that  from  hot  solution,  even  for  concentrations 
of  sulphur  lower  than  25%.  M.  Carlton. 

Determination  of  thiocyanates  in  the  presence 
of  chlorides,  sulphides,  and  cyanides.  Z. 

Charatz. — See  B,,  1927,  408. 

Colorimetric  determination  of  nitrogen  in 
foods.  W.  Golub.— See  B.,  1927,  397. 

Significance  of  nitrogen  determinations  in 
sanitary  analysis.  S.  L  Heave  and  A.  M.  Bus- 
well. — See  B.,  1927,  382. 

Test  for  nitrates  applicable  in  presence  of 
nitrites.  A.  H.  Ware  (Analyst,  1927,  52,  332—334). 
— From  0-01  to  1  g.  of  the  substance  to  be  tested  is 
roughly  mixed  with  0-2  g.  of  sodium  nitrite  and  added 
to  a  cold  solution  of  0-05  g.  of  o-cresol  in  10  c.e. 
of  concentrated  hydrochloric  acid,  and  stirred.  In 
about  1  min.  a  dichroic  solution  results,  deep  green 
to  reflected,  and  crimson  or  purplish-red  by  trans¬ 
mitted  light,  in  presence  of  nitrate.  Much  less  than 
0-001  g.  of  nitrate  may  be  thus  detected,  but  for  minute 
quantities  after  elimination  of  interfering  consti¬ 
tuents,  particularly  of  bromides  or  ethyl  alcohol,  the 
material  may  be  mixed  in  a  mortar  with  the  o-cresol 
and  nitrite,  the  acid  added,  the  mixture  triturated 
for  2  min.,  and  kept  for  not  more  than  15  min, 

D.  G.  Hewer. 

Detection  and  determination  of  nitrite  and 
nitrate.  J.  Eisenbrand  (Pharm.  Ztg.,  1927  ,  72, 
872 — 673). — The  characteristic  absorption  bands  of 
nitrite  and  nitrate  ions  in  the  ultra-violet  serve  for 
the  detection  of  these  ions  in  admixture  with  other 
common  anions.  Nitrates  show  a  v  ido  band  between 
260  and  320  mu,  with  a  maximum  at  302  mu,  having 
an  extinction  coefficient  e  of  6-93;  the  nitrite  band 
between  300  and  380  mu  has  a  maximum  at  366  mu, 
e— 19-1 .  For  the  detection  of  the  weaker  nitrate  band 
in  presence  of  nitrites,  the  latter  are  first  decomposed 
by  addition  of  carbamide.  By  the  determination  of 
the  extinction  coefficient  for  the  region  360 — 370  mu 
and  the  application  of  Beer’s  law,  nitrite  can  be 
determined  in  presence  of  a  very  large  excess  of  nitrate 
if  the  solution  is  first  rendered  slightly  alkaline  with 
sodium  carbonate.  For  the  determination  of  nitrate 
and  nitrite  together,  the  nitrite  is  determined  as  above 
and  the  sum  of  the  two  anions  by  measuring  the  extinc¬ 
tion  coefficient  for  the  region  300 — 320  mu,  the 
magnitude  of  the  absorption  in  this  region  being 
equal  for  both  anions;  nitrate  is  then  found  by 
difference.  The  results  are  within  1 — 2%  of  the 
theoretical.  A.  R.  Powell. 

Determination  of  phosphorus  in  phosphorus 
alloys.  B.  Salkin. — See  B.,  1927,  414. 

.  Sources  of  error  in  the  determination  of 
phosphoric  acid  by  the  molybdate-magnesia 
method.  II,  J.  M.  McCan  bless  and  J.  F.  Burton. 
— See  B.,  1927,  414. 
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Combustion  by  means  of  a  copper  oxide  spiral. 
S.  Tschumanov  (Z.  anorg.  Chem.,  1927,  162,  31). — 
Carbon  monoxide  in  air  is  conveniently  determined 
by  oxidising  to  carbon  dioxide  by  passing  over  an 
electrically-heated  nickel  wire  coated  with  copper 
oxide  by  first  copper-plating  and  then  heating  in  air. 

R.  CUTHILL. 

Volumetric  determination  of  carbon  dioxide 
in  carbonates.  J.  Lindner  and  F.  Hernlek. — 
See  B.,  1927,  408. 

Determination  of  carbon  dioxide  in  carbonates 
[in  dyes].  T.  Callan,— See  B.,  1927,  359. 

Determination  of  silicon  and  silica  in  alumin¬ 
ium.  Prettner. — See  B.,  1927,  414. 

Determination  of  silica  in  ores,  slags,  fluxes, 
and  refractory  materials  containing  fluorine. 
A.  Stadeler.— See  B.,  1927,  414. 

Determination  of  sodium,  potassium,  and 
chlorine  in  foods.  A.  D.  Husband  and  W. 
God  den.— See  B„  1927,  397. 

Colour  reaction  for  magnesium,  and  colori¬ 
metric  determination  of  traces  of  magnesium. 
I.  M.  Kolthoff  (Chem.  Weekblad,  1927,  24,  254— 
255). — 0-2  Mg.  of  magnesium  per  litre  may  be  detected 
in  alkaline  solution  by  means  of  titan-yellow  (azidine- 
yellow-56-)  by  the  red  coloration  developed ;  this  is 
also  suitable  for  the  determination,  the  blank  being 
prepared  with  addition  of  a  calcium  salt  if  calcium 
is  present  in  the  sample.  Both  calcium  and  barium 
increase  the  intensity  of  the  colour.  Aluminium,  tin, 
and  zinc  interfere.  The  method  is  very  suitable  for 
determination  of  magnesium  in  water,  in  salts  of 
alkali  metals  etc.  S.  I.  Levy. 

Volumetric  determination  of  magnesium  in 
magnesium  chloride  solutions.  J.  E.  W.  Rhodes 

--See  B.,  1927,  364. 

Separation  and  determination  of  metals  by 
the  use  of  8-hydroxy  quinoline.  II.  Separation 
and  determination  of  magnesium.  R.  Berg  (Z, 
anal.  Chem.,  1927,  71,  23 — 36;  cf.  this  vol,,  436). — 
Magnesium  is  precipitated  quantitatively  by  the 
addition  of  a  2%  alcoholic  solution  of  8-hydroxy- 
quinoline  to  a  feebly  ammoniacal  solution  of  a  mag¬ 
nesium  salt  containing  ammonium  acetate  or  chloride. 
The  precipitate  is  crystalline  and  contains  4H20; 
after  drying  to  constant  weight  at  100 — 105°,  it 
contains  2B20  and  6-98%  Mg,  and  after  heating  at 
130—140°,  it  becomes  anhydrous  and  contains 
”•78%  Mg.  It  may  also  be  ignited  to  obtain  mag¬ 
nesium  oxide  for  weighing  after  addition  of  2 — 3  g. 
of.  anhydrous  oxalic  acid.  For  volumetric  deter¬ 
mination  of  magnesium,  the  precipitate  is  dissolved 
l!1  hydrochloric  acid  and  the  8-hydroxy- 

quinoline  liberated  is  titrated  with  standard  bromide- 
bromate  solution,  using  indigo-carmine  as  indicator, 
the  colour  change  being  from  blue,  through  green,  to 
a  pure  yellow.  The  method  is  available  for  the 
separation  of  magnesium  from  the  alkaline  earths, 
out  a  second  precipitation  is  usually  necessary ;  for 
t(us,  the  first  precipitate  is  dissolved  in  hydrochloric 
acid,  1—2  g,  of  ammonium  acetate  are  added,  followed 
y  ammonia  until  just  alkaline,  the  solution  is  heated 


to  boiling,  and  the  precipitate  collected  immediately 
it  becomes  crystalline.  For  the  separation  of  mag¬ 
nesium  from  the  heavy  metals  other  than  copper, 
zinc,  and  cadmium,  precipitation  is  effected  from  a 
solution  containing  3  g.  of  sodium  tartrate  and 
10 — 20  c.c.  of  2JV-sodium  hydroxide  solution. 

A.  R.  Powell. 

8-Hydroxyquinoline  as  an  analytical  reagent. 
Determination  of  magnesium,  zinc,  and  alumin¬ 
ium  ;  separation  of  aluminium  or  zinc  from 
alkali  metals,  alkaline-earth  metals,  and  mag¬ 
nesium,  and  of  magnesium  from  alkali  metals. 
F.  L.  Hahn  and  K.  Viewed  (Z.  anal.  Chem.,  1927, 
71,  122—130;  cf.  Berg,  this  vol.,  436,  and  preceding 
abstract). — Salts  of  certain  bivalent  and  tervalenb 
metals  are  able  to  react  with  8-hydroxyquinoline,  one 
metal  atom  replacing  the  phenolic  hydrogen  in  two 
or  three  molecules,  as  the  case  may  be,  of  the  hydroxy- 
quinoline,  forming  insoluble  compounds,  such  as 
(C8H60N)3A1.  The  weakly  acid  or  neutral  solution 
of  the  salt,  containing  not  more  than  01  g.  of  the 
metal  in  100  c.c.,  is  warmed  on  the  water-bath,  and  a 
5%  alcoholic  solution  of  the  reagent  added,  avoiding 
large  excess,  and  then  rather  more  ammonium 
acetate  than  corresponds  with  the  acid  liberated 
by  the  precipitation.  The  mixture  is  boiled,  and 
filtered  when  cold,  the  precipitate  being  washed  first 
with  Ar- acetic  acid,  then  with  more  and  more  dilute 
acid,  and  ultimately  with  water,  finally  being  dried 
to  constant  weight,  first  at  100 — 120°,  then  at  140 — 
160°.  In  the  determination  of  magnesium,  the 
solution  should  contain,  instead  of  ammonium 
acetate,  at  least  3  g.-mols.  of  ammonia  per  g.-mol. 
of  metal,  and  the  precipitate  is  washed  with  ammonia. 
Small  amounts  of  magnesium  can  thus  be  determined 
in  presence  of  considerable  amounts  of  alkali  metals, 
although  it  may  be  necessary  to  dissolve  the  precipitate 
in  acid  and  reprecipitate  with  ammonia.  Zinc  may 
be  precipitated  from  a  solution  containing  ammonia, 
or  acetic  acid,  and  ammonium  acetate.  If  it  is 
precipitated  from  acetic  acid  solution,  magnesium 
can  be  precipitated  from  the  filtrate  by  addition  of 
the  reagent  and  ammonia.  R,  Cuthill. 

Determination  of  zinc  by  means  of  membrane 
filters.  W.  Awe  (Arch.  Pharm.,  1927  ,  265,  147 — 
149). — The  method  of  Jander  and  Stuhlmann  (A., 
1921,  ii,  711)  has  been  applied  to  forensic  specimens. 
The  material  is  destroyed  by  hydrochloric  acid  and 
potassium  chlorate,  and  excess  of  chlorine  removed. 
The  filtered  solution  is  made  alkaline,  filtered,  and 
the  zinc  precipitated  as  sulphide  after  addition  of 
acetic  acid.  The  precipitate  is  separated  on  a  mem¬ 
brane  filter  and  the  zinc  determined  acidimetrically. 
The  mean  error  is  —  0T6%  and  the  time  required 
6  hrs.  S.  Coffey. 

Sodium  sulphide.  A  detector  for  mercury 
vapour.  B.  W.  Nordlandf.r. — Sec  B.,  1927,  415. 

Determination  of  mercury  vapour.  B.  W. 
Nordlander. — See  B.,  1927,  415. 

Determination  of  aluminium  by  cupferron. 
A.  Ptnkus  and  E.  Bfxche  (Bull.  Soc.  chim.  Belg., 
1927,  36,  277 — 287). — Aluminium  may  be  determined 
by  precipitation  with  cupferron  from  neutral  or  very 


640 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


slightly  acid  solutions.  The  precipitate  is  white, 
flocculcnt,  easily  filtered,  and  non-adsorbent.  A 
procedure  is  also  described  for  the  separation  by  this 
method  of  aluminium  from  iron,  copper,  and  mag¬ 
nesium.  G.  A.  Elliott. 

Colorimetric  determination  of  aluminium  by 
Martin’s  method.  M.  L.  de  BroockAre  and  E. 
Belcke  (Bull.  Soo.  ehim.  Belg.,  1927, 36, 288—291).— 
Cupferron  produces  no  precipitate  with  aluminium 
in  neutral  or  slightly  acid  solutions  when  the  con¬ 
centration  is  less  than  KM  g.-atom  of  the  metal 
per  litre,  hut  a  colloidal  solution  is  obtained  which 
appears  yellow7  by  transmitted  and  blue  by  reflected 
light  (cf.  Martin,  Compt.  rend.  VI0  Cong.  chim.  ind., 
1926).  Details  are  given  of  the  procedure  necessary 
for  the  determination  of  traces  of  aluminium  by  the 
colorimetric  comparison  of  such  solutions.  The 
method  may  also  be  employed  in  presence  of  coloured 
salts  which  are  not  precipitated  by  cupferron,  the 
comparison  being  effected  in  this  case  by  means  of  a 
nephelometer.  G.  A.  Elliott. 

Electrometric  titration  of  some  aluminium 
solutions.  F.  0.  Anderegg  and  G.  W.  Dauben- 
speck  (Proe .  Indiana  Acad.  Sci,,  1925, 35, 141 — 148). — 
Aluminium  salts  can.  be  titrated  electrometrically 
with  sodium,  potassium,  barium,  or  calcium  hydroxide, 
and  titrated  back  with  hydrochloric,  nitric,  sulphuric, 
or  phosphoric  acid.  Ranges,  rather  than  points,  of 
procipitation  and  dissolution  are  to  be  considered. 
Calcium  and  barium  ions  retard  the  rate  of  re-dis¬ 
solution  of  aluminium  hydroxide  formed  by  the 
addition  of  acid  to  aluminate  solutions.  In  presence 
of  sulphate,  opalescence  due  to  colloidal  aluminium 
hydroxide  may  appear  at  pa  2*0.  Sulphate  has 
little  effect  on  tho  hack  titration  curve.  Inflexions 
wero  obtained  from  three  aluminium  phosphates  at 
pB  4*7  and  8*5.  On  hack  titration  of  an  alkaline 
aluminium  phosphate  solution  with  hydrochloric  acid, 
the  buffer  effect  maintained  a  high  pu  value  at  first, 
and  only  minor  inflexions  were  observed  for  the  three 
salts.  Chemical  Abstracts. 

Determination  of  manganese  in  cobalt  steels. 
A.  Bailbatjer  and  P.  Kruger. — See  B.,  1927,  447. 

Determination  of  cobalt,  G.  Space  and  J. 
Dick  (Z.  anal.  Chem.,  1927,  71,  97 — 101). — Cobalt 
is  precipitated  quantitatively  as  the  compound 
Co(CNS)2,4C6H6N  if  to  the  boiling  dilute  solution  of 
a  cobalt  salt  containing  0-5  g.  of  ammonium  thio¬ 
cyanate  for  each  0-1  g.  of  cobalt  there  are  added 
1 — 3  c.c.  of  pyridine,  and  the  mixture  is  allowed  to 
cool  at  once.  The  precipitato  is  transferred  to  a 
Gooch  crucible  by  means  of  a  solution  of  7  c.c.  of 
pyridine  and  5  g.  of  ammonium  thiocyanate  in  1000 
c.e.  of  water.  It  is  there  washed  six  times  with  a 
solution  prepared  by  mixing  130  c.c.  of  95%  alcohol, 
855  c.c.  of  water,  15  c.c.  of  pyridine,  and  1  g.  of 
ammonium  thiocyanate,  then  twice  with  absolute 
alcohol  containing  pyridine,  and  finally  with  ether 
containing  pyridine.  The  precipitate  is  then  dried 
in  a  vacuum  at  the  ordinary  temperature  and  weighed. 
The  method  is  applicable  to  solutions  containing 
alkali  metals,  magnesium,  alkaline- earth  metals,  and 
mercury,  but  not  to  solutions  containing  copper, 


cadmium,  nickel,  manganese,  or  zinc.  Strongly  acid 
solutions  should  bo  evaporated  and  taken  up  with 
water  before  precipitation.  Concentrated  solutions 
of  ammonium  salts  dissolve  the  precipitate.  The 
accuracy  attainable  is  equal  to  that  of  the  electrolytic 
method.  R.  Cuthill. 

Determination  of  cobalt  by  the  nitroso-B- 
naphthol  method.  J.  E.  Glenn  ell  (Min.  Mag., 
1927,  36,  270 — 273). — In  the  procipitation  of  cobalt 
by  means  of  nitroso-(5-naphthol,  the  amount  or 
precipitant  used  should  be  about  twenty  times  the 
weight  of  the  cobalt.  Nickel,  zinc,  and  ammonium 
salts,  with  tho  exception  of  nitrates,  do  not  interfere, 
and  iron  is  preferably  removed  by  double  precipitation 
of  ferric  hydroxide  by  zinc  oxide  emulsion. 

A.  R.  Powell. 

Test  for  molybdenum.  P.  Fai.ciola  (Annali 
Chim.  AppL,  1927,  17,  261—262)  . — When  a  solution 
of  molybdic  acid  containing  hydrochloric  acid  is 
shaken  with  ethyl  acetate  and  a  considerable  amount 
of  about  25%  sodium  thiosulphate  solution,  the 
liquid  is  rendered  coloured  and  turbid  owing  to 
separation  of  sulphur,  whilst  the  ester  separates  on 
keeping  with  a  colour  varying  from  lilac  to  brownish- 
red  or,  sometimes,  with  that  of  molybdenum-blue. 
The  reaction  is  detectable  with  a  solution  containing 
1  part  of  molybdenum  per  1,000,000  parts,  but  is 
somew'hat  less  sensitive  with  alkali  molybdates  and 
phosphomolybdates.  The  colour  of  the  ester  is 
destroyed  by  alkali  hydroxide  and  also  by  oxidising 
agents,  although  if  the  latter  are  pre-existent  in  the 
solution,  their  action  is  annulled  by  the  thiosulphate. 
In  moderate  concentrations,  tartaric,  oxalic,  citric, 
and  tannic  acids,  ammonium  salts,  chromates, 
chlorates,  and  various  cations  which  disturb  other 
tests  for  molybdenum  are  without  effect. 

T.  H.  Pope. 

Identification  of  hydroxides  in  hydrogels. 

G.  F.  Huttig  and  H.  Dobling  (Ber.,  1927,  60,  [B], 
1029—1031 ;  cf.  A.,  1926,  798).— A  reply  to  Kraut 
(this  vol.,  17),  in  which  it  is  maintained  that  definite 
evidence  of  the  presence  of  hydroxides  in  stannic 
oxide  gels  has  not  been  adduced.  H.  Wren. 

Stability  of  titanous  sulphate  solutions  in  air. 

H.  Wilkinson  and  A.  G.  Tyler, — See  B.,  1927  ,  364. 

Iodometric  determination  of  vanadium.  J.  B. 
Ramsey  (J.  Amer.  Chem.  Soc.,  1927, 49,  1138 — 1146). 
— A  critical  investigation  of  Stoppel,  Sidener,  and 
Brinton’s  method  of  determining  vanadium  iodo- 
metrically  (A.,  1925,  ii,  73)  show's  that  over  a  wide 
range  of  acid  and  iodide  concentrations  the  method 
gives  accurate  results  only  when  oxygen  is  excluded ; 
when  this  gas  is  not  excluded,  more  iodine  is  formed 
than  is  equivalent  to  the  vanadium  present.  Tho 
method  is  improved  so  that  accurate  determinations 
may  bo  carried  out  within  15  min.  in  a  current  of 
carbon  dioxide.  S.  K,  Tweedy. 

Separation  of  antimony  from  the  alkali 
metals  by  distillation,  and  determination  of  very 
small  quantities  of  antimony.  G.  Jander  and  W : 
Brull  (Annalen,  1927,  453,  332— 337).— Antimony 
can  be  separated  from  the  alkali  metals,  e.g.,  in 
antimonates,  by  heating  in  a  current  of  hydrogen 
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chloride.  The  residual  alkali  chloride  is  weighed,  and 
the  antimony  chloride  which  distils  over  is  collected 
and  titrated.  Before  this  treatment,  substances 
containing  large  amounts  of  water  should  be  partly 
dehydrated,  whilst  dry  substances  should  be  moistened 
with  a  little  concentrated  hydrochloric  acid.  Very 
small  amounts  of  antimony  can  bo  determined 
accurately  by  the  bromato  method,  provided  certain 
precautions  are  observed.  The  solution  for  titration 
should  be  at  80°,  and  should  contain  1 — 6%  of 
hydrogen  chloride.  Reduction  of  small  amounts  of 
quinqucvalent  antimony  to  the  tervalent  state  is  best 
effected  by  heating  at  100°  for  2 — 3  hrs.  with  five 
times  the  theoretical  amount  of  a  3%  solution  of 
potassium  pyrosulphite.  The  excess  of  the  reducing 
agent  is  destroyed  by  heating  the  solution  and 
passing  carbon  dioxide  through  until  all  the  sulphur 
dioxide  is  removed.  R.  Ctjthill. 

Glow  test  for  metals  of  the  platinum  group. 
C.  W.  Davis  (J.  Franklin  Inst.,  1927,  203,  679 — 
699), — Curtman  and  Rothberg’s  glow  test  for  metals 
of  the  platinum  group  (A,,  1911,  ii,  661)  may  be 
applied  safely  only  in  the  absence  of  copper,  cobalt, 
nickel,  and  silver.  Details  are  given  of  a  procedure 
such  that  copper,  cobalt,  nickel,  and  silver  will  not 
give  the  glow  reaction,  the  metals  of  the  platinum 
group  will  give  the  test,  and  the  detrimental  effects 
of  foreign  salts  are  largely  eliminated.  The  theory 
of  contact  catalysis  and  the  factors  which  influ¬ 
ence  the  glow  reaction  are  discussed. 

W.  E.  Downey. 

Detection  and  determination  of  the  platinum 
metals.  W.  Singleton  (Ind.  Chem.,  1927,  3,  121 — 
124). — The  following  tests  are  preferred  :  Platinum  : 
addition  of  ammoniacal  resorcinol  solution,  reduction 
with  stannous  chloride,  microscopical  test  with  hexa¬ 
methylenetetramine  or  potassium  chloride,  addition 
of  sodium  thiocyanate  and  ammonium  nitrate. 
Palladium :  reactions  with  nitrosonaphthol,  potass¬ 
ium  or  hydrogen  iodide,  mercuric  cyanide,  hexa¬ 
methylenetetramine,  formation  of  the  compound 
PdFe(CN)sNO.  Rhodium  :  reduction  'by  stannous 
chloride  (the  development  of  the  red  coloration  is 
retarded  by  the  presence  of  much  rhodium).  Osmium  : 
reactions  with  potassium  thiocyanate  and  ether  or 
amyl  alcohol,  thiocarbamide,  thiocarbanilide,  or 
thiocarbonate  and  hydrochloric  acid.  Ruthenium  : 
reaction  with  thiocarbamide  or  thiocarbanilide  in 
hydrochloric  acid.  Iridium :  reaction  with  sodium 
thiocyanate  and  ammonium  nitrate  solutions,  reddish- 
brown  crystals  with  hexamethylenetetramine. 

Chemical  Abstracts. 

Portable  laboratory  bench,  units.  A.  D.  Little 
(hid.  Eng.  Chem.,  1927,  19,  630).— Portable  bench 
units  of  small-scale  commercial  apparatus,  each 
carrying  a  set  of  related  equipment,  may  be  wheeled 
to  the  laboratory  bench  for  intermittent  use. 

W.  J.  Powell. 

in4ercury  vapour  trap.  G.  I.  Finch  (Nature, 
119,  856).— A  liquid  alloy  of  sodium  and 
potassium  (1  ;  2)  is  employed.  The  surface  of  the 
a  ,  t®  swept  clean  by  means  of  a  coil  of  iron  wire 
controlled  by  an  external  electro-magnet. 

A.  A.  Eldridge. 


M.-p.  apparatus.  M.  Speter  (Chem.  Weekblad, 
1927  ,  24,  269). — A  modified  form  of  the  apparatus 
previously  described  (A.,  1926,  378).  S.  I.  Levy. 

Recording  hydrostatic  balance.  F.  G.  Try 
horn  and  W.  F.  Wyatt  (Trans.  Faraday  Soc.,  1927, 
23,  238 — 242). — Changes  in  weight  occurring  at  one 
end  of  the  beam  of  an  ordinary  balance  are  com¬ 
pensated  by  the  resulting  raising  or  lowering  of  a 
cylinder  of  metal  or  glass  attached  to  the  other  end  of 
the  beam  and  partly  immersed  in  a  non-volatUc 
liquid  at  constant  temperature ;  the  deflexions  are 
automatically  recorded  on  a  photographic  plate. 
The  application  of  the  balance  to  the  measure¬ 
ment  of  adsorptive  power,  velocity  of  adsorption, 
and  diffusion  coefficients  is  discussed. 

G.  A.  Elliott. 

Apparatus  for  maintaining  a  constant  pressure 
in  gas-collecting  vessels  and  measuring  burettes. 
G.  Agdb,  H.  Schmitt,  and  L.  von  Lyncher  (Chem.- 
Ztg.,  1927,  51,  393 — 394). — The  lower  end  of  the 
measuring  burette  is  provided  with  a  side  tube  con¬ 
nected  by  means  of  rubber  tubing  with  the  side  tube 
of  a  pear-shaped  bulb  blown  on  to  the  lower  end  of  a 
long,  narrow  glass  tube ;  the  lower  end  of  the  bulb  is 
itself  connected  with  rubber  tubing  to  a  large  bulb 
receiver,  which  acts  as  a  reservoir  of  liquid  for  adjust¬ 
ing  the  height  in  the  long  tube  so  as  to  produce  the 
desired  pressure  in  the  collecting  burette.  A  modific¬ 
ation  of  the  apparatus  for  collecting  larger  volumes 
of  gas  in  a  large  bottle  and  measuring  the  volume  of 
liquid  displaced  is  also  described  and  illustrated. 

A.  R.  Powell. 

Production  of  half-silvered  mirrors.  H.  L. 
Smith  (J.  Sci.  Instr.,  1927,  4,  262 — 264). — The 
solution  consists  of  25  c.c.  of  4%  silver  nitrate  solution, 
to  which  ammonia  solution  is  added  until  the  precipit¬ 
ate  redissolves,  followed  by  a  few  drops  of  silver 
nitrate  solution  and  then  water  to  50  e.c.  The 
reducing  agent  is  0-5 — 1-0  c.c.  of  a  mixture  of  equal 
volumes  of  10%  chloral  hydrate  solution  and  40% 
formaldehyde,  or  a  solution  prepared  by  boiling  5  g.  of 
sucrose  and  0-6  g.  of  tartaric  acid  in  50  c.c.  of  water, 
cooling,  and,  after  adding  10  c.c.  of  alcohol,  diluting 
to  100  c.c.  2 — 3  C.c.  of  this  solution  mixed  with  2  e.c. 
of  10%  chloral  hydrate  solution  arc  used  with  50  c.c. 
of  the  ammoniacal  silver  solution.  A  satisfactory 
commercial  method  is  described.  H.  J.  Dowden. 

Effectiveness  of  laboratory  rectifying  columns. 
M.  J.  Marshall  and  B.  P.  Sutherland  (Ind.  Eng. 
Chem.,  1927, 19,  735 — 738). — The  effectiveness  of  the 
lagged  Hempel  column  with  reflux  and  the  same 
column  unlagged  and  without  reflux  is  investigated  by 
rectification  experiments  with  aqueous  alcohol.  The 
former  column  is  from  2’4  to  41*5  times  as  efficient  as 
the  latter  for  the  same  rate  of  distillation.  The 
efficiency  increases  with  low  alcohol  concentrations 
and  high  rates  of  distillation.  S.  K.  Tweedy. 

All-glass  distillation  column  without  con¬ 
striction.  H.  J.  Lucas  (Ind.  Eng.  Chem.,  1927, 
19,  680). — The  glass  packing  rests  on  a  perforated 
glass  nipple  which  is  supported  by  three  or  four 
indentations  in  the  wall  of  the  column  (cf.  Peters 
and  Baker,  B.,  1926,  175).  S.  K.  Tweedy. 


G42 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


Ebullioscope.  W.  Swientoslawski  (Rocz.  Chem., 
1927,  7,  30 — 33,  and  Bull.  Soc.  chim.,  1927,  [iv],  41, 
717 — 720). — Four  types  of  ebullioscope  are  described, 
one  being  for  the  use  of  students  and  the  others  for 
various  purposes.  R.  Trhszkowski. 

Kipp’s  apparatus  for  the  preparation  of  gases 
absolutely  free  from  air.  H.  Hiller  (Z.  angew. 
Chem.,  1927,  40,  620 — 621). — The  apparatus  consists 
of  the  usual  three  bulbs  with  gas  outlet  from  the 
middle  one,  but  is  fitted  with  a  thistle  funnel  at  the 
top  and  a  3-way  tap  on  the  outlet,  one  arm  of  which 
communicates  with  the  top  bulb  and  also  with  a 
mercury  seal.  The  air  in  the  apparatus  is  swept  out 
with  boiled  water,  and  acid  is  added  by  the  thistle 
funnel  until  it  fills  the  bottom  bulb.  The  liquor 
run-off  tap  is  then  closed.  The  acid  and  water  are 
caused  to  mix  by  opening  the  3-way  tap  with  the 
finger  on  the  gas-outlet  tube,  the  excess  of  dilute 
acid  is  drawn  off  at  the  bottom,  and  the  apparatus 
is  ready  for  use.  C.  Irwin. 

Apparatus  for  measuring  the  adsorption  of  a 
gas  at  constant  pressure.  G.  Agde  and  H. 
Schmitt  (Z.  angew.  Chem.,  1927,  40,  600). — ’For 
measuring  the  adsorptive  power  of  a  substance,  such 
as  wood  charcoal,  for  a  gas  under  constant  pressure 
preferably  slightly  above  atmospheric,  e.gr.,  780  mm., 
the  adsorption  tube  is  connected  by  means  of  a 
3-way  tap  with  a  vacuum  pump  and  with  the  measur¬ 
ing  burette  containing  the  gas  over  mercury.  The 
latter  is  connected  with  a  movable  counterbalanced 
reservoir  and  with  a  manometer  tube,  the  mercury 
column  in  which  is  adjusted  to  give  the  desired  press¬ 
ure.  During  the  adsorption,  the  reservoir  is  raised 
slowly  so  as  to  keep  the  pressure  difference  between 
the  measuring  burette  and  manometer  tube  constant. 

A.  R.  Powell. 

Laboratory  steam  superheater  and  evaporating 
bath  with  superheated  steam.  R.  Kattwinkel 


(Z.  anal.  Chem.,  1927,  71,  46 — 48). — The  superheater 
comprises  a  metal  cylinder  containing  two  perforated 
discs  carrying  a  sories  of  metal  tubes  through  which 
is  passed  saturated  steam  while  heat  is  supplied  by 
means  of  a  flat  Bunsen  burner  projecting  through  an 
opening  in  the  side  of  the  cylinder.  The  same  prin¬ 
ciple  is  adapted  to  an  evaporating  bath  in  which 
steam  from  a  small  sheet-metal  boiler  is  passed 
upwards  through  a  bundle  of  metal  tubes  surrounded 
by  a  gas  ring  into  a  sheet-metal  evaporating  bath 
built  on  the  same  lines  as  the  ordinary  water-bath. 
Means  are  provided  for  allowing  the  condensed  water 
to  flow  back  into  the  boiler.  A  temperature  of  200° 
is  readily  obtained  in  the  bath.  A.  R.  Powell. 

Rotating  filter  stand.  L.  Bremer  (Z.  anal. 
Chem.,  1927,  71,  49 — 50). — The  apparatus  consists 
of  two  metal  or  wood  discs  provided  with  collars  and 
thumbscrews  for  attaching  them  to  a  loose  collar 
fitted  on  the  upright  rod  of  the  stand.  The  upper 
disc  contains  a  number  of  holes  for  the  funnels  and 
the  lower  is  sufficiently  large  to  hold  the  beaker  for 
the  filtrate  and  the  vessel  containing  the  solution  to 
be  filtered.  The  whole  rotates  easily  about  the 
central  rod  so  that  six  to  eight  filtrations  may  be 
carried  out  without  the  operator  moving  from  his 
place.  A.  R.  Powell. 

Primary  cell.  D.  R.  Barber  (Nature,  1927, 119, 
892). — A  cell  composed  of  zinc  in  a  saturated  solution 
of  ammonium  sulphate  and  carbon  in  an  acidified, 
saturated  solution  of  potassium  permanganate,  has 
an  E.M.F.  of  2-16  volts,  with  an  internal  resistance 
of  0-5  ohm  for  currents  of  02— 0-6  amp.  There  is 
Tactically  no  polarisation,  and  the  amount  of  zinc 
issolved  is  inappreciable.  A.  A.  Eldridge. 

Silver  accumulator.  F.  Jirsa  and  K.  Schnei¬ 
der. — See  B.,  1927,  449. 

Acid-resistance  of  asbestos.  A.  Calmon, — See 
B.,  1927,  439. 
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Chemical  formulae  of  mineral  compounds. 
L.  W.  Tibyrrja  (Nature,  1927,  119,  815).— The  only 
exceptions  to  the  rule  that  the  chemical  formulae  of 
all  true  mineral  species  composed  of  any  of  the  first 
21  elements  should  conform  to  the  equation  M— 
2a-|-8»,  where  M  is  the  molecular  number  (sum  of 
the  atomic  numbers),  a  the  number  of  atoms,  exclud¬ 
ing  hydrogen,  and  n  any  integer,  are  the  organic 
minerals,  whewellite,  oxammite,  mellitc,  and  fichtelite. 

A.  A.  Eldridge. 

[Chemical  formula;  of  mineral  compounds,] 
J.  W.  E.  (Nature,  1927,  119,  815— 816).— A  theo¬ 
retical  interpretation  of  Tibyr^a’s  observation  (pre¬ 
ceding  abstract).  A.  A.  Eldridge. 

Iodine  content  of  some  rocks  and  its  relation  to 
the  chemical  part  of  the  goitre  problem.  E. 
Wilke-Dorfurt  (Annalen,  1927,  453,  298—315;  cf. 
von  Fellenberg,  A.,  1925,  ii,  321). — Many  natural 
phosphorites  contain  much  larger  quantities  of  iodine 
than  do  most  other  minerals,  this  probably  originating 


in  organic  remains.  As  won  Id  therefore  be  expected, 
the  bituminous  shales  of  the  Lias  also  contain  rela¬ 
tively  large  amounts  of  iodine.  Certain  types  of 
Jurassic  limestones  contain  even  more  iodine,  appar¬ 
ently  because  it  has  remained  in  the  form  of  insoluble 
organic  compounds,  such  as  occur  in  the  shells  of 
Crustacea.  In  other  cases,  the  iodine  which  has  passed 
into  solution  when  the  softer  portions  of  the  bodies 
of  marine  animals  and  plants  have  decayed  has  been 
adsorbed  by  iron-containing  strata  in  course  of  being 
laid  down,  and  such  rocks  are  relatively  rich  in  iodine. 
The  relation  between  the  incidence  of  goitre  in  a 
particular  district  and  the  geology  of  the  district 
may  therefore  be  rendered  complex  by  local  use  of 
phosphorites  as  manures,  and  by  the  passage  of  iodine 
into  the  air  when  coal  is  burned.  R.  Cgthill. 

Composition  of  the  Lanzenkirchen  meteorite. 
E.  Dittler  (Mitt.  Wien.  Min.  Ges.,  1926,  88,  26—30, 
in  Tsch.  Min.  Petr.  Mitt.,  1927,  37).— Two  meteoric 
stones  weighing  5  and  2  kg.  fell  on  August  28,  1925, 
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near  Lanzenkirchen  in  Lower  Austria.  They  consist 
of  darker  (d  3-52)  and  lighter  (d  3-45)  portions,  and 
detailed  analyses  arc  given  of  the  magnetic,  non¬ 
magnetic,  and  soluble  (in  hydrochloric  acid)  separ¬ 
ations  of  each  portion.  The  darker  portion  contains 
metal  9-33  (with  Fe  :  Ni=7-6),  troilite  5-72,  chromite 
1-21%;  and  its  olivine  has  the  composition 
24Mg2Si04,Fe2Si04.  The  lighter  portion  contains 
metal  9-31  (Fe  "Ni  =  6-5),  troilite  4-72,  chromite 0-06%  ; 
olivine  3 ■  4MgaSi  04 ,  F e2S  i04 .  Both  portions  belong 
to  the  Baroti  type  of  the  chondrites.  The  stone 
contains  much  olivine  with  bronzite  and  clinocnstatite, 
but  no  felspar,  together  with  some  merrillite  and 
glass,  and  only  traces  of  apatite.  L.  J.  Spencer. 

Stony  meteorite  from  Forksville,  Mecklenberg 
County,  Virginia.  G.  P.  Merrill  (Proc.  U.S.  Nat. 
Mus.,  1927,  No.  2670,  1 — 4). — The  meteorites  con¬ 
tained  metal  6-46,  soluble  silicates  52-71,  insoluble 
silicates  40-83,  total  100-00%.  The  metal  consisted 
of  Fe  87-61,  Ni  12-13,  Co  0-64,  Cu  0-07,  total  100-45%. 
The  soluble  silicate  contained  SiO,  29-10,  A1203  0-43, 
FeO  34-04,  CaO  0-44,  MgO  32-97,  NiO  0-30,  P205 
0  43,  S  2-16,  total  99-87%.  The  insoluble  silicate 


contained  Si02  55-89,  A1203  6-78,  FeO  LO-79,  CaO 
2-70,  MgO  21-72,  Cr203  0-22,  Na20  1-21,  K*0  0-64, 
total  99-95%.  The  meteorite  as  a  whole  contained 
Si02  38-16,  A1203  3-00,  FeO  22-35,  CaO  1-35,  MgO 
26-25,  NiO  0-16,  Cr203  0-09,  MnO  trace,  Na20  0-49, 
K20  0-20,  P.Os  0-23,  Fe  5-66,  Ni  0-78,  Co  0-041,  Cu 
0-005,  S  1-14,  total  99-966%. 

Chemical  Abstracts. 

Occurrence  and  origin  of  kaolin  in  the  Lower 
Austrian  Forests.  L.  Kolbl  (Tsch.  Min.  Petr. 
Mitt.,  1927,  37  [for  1926],  173— 200).— Deposits  of 
kaolin  have  long  been  worked  in  the  crystalline  schists. 
They  occur  along  crevices,  and  it  is  concluded  that 
they  have  been  formed  in  situ  by  weathering  beneath 
a  covering  of  peat  (bands  of  lignite  occur  in  the 
associated  beds  of  Tertiary  age).  Analyses  are  given 
of  the  fresh  rock  (granulite)  and  of  the  portions 
soluble  in  concentrated  hydrochloric  acid  and  in 
sulphuric  acid  of  the  weathered  rock,  of  the  completely 
weathered  sandy  debris,  and  of  the  clay  nodules.  In 
the  fresh  rock,  Si02  :  A1203  :  bases=8-15 : 1 : 1-12,  and 
in  the  hydrochloric  extracts  of  the  weathered  products, 
Si02  :  A1203 :  bases  approximates  to  2  :  1  :  0,  suggest¬ 
ing  kaolin.  L.  J.  Spencer. 
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Action  of  nitric  acid  on  acetylene  and  ethylene. 
P.  V.  McKie  (J.C.S.,  1927,  962— 965).— The  action  of 
nitric  acid  on  ethylene  is  similar  to  its  action  on 
acetylene  (Orton  and  McKie,  ibid.,  1920, 117,  283)  and 
occurs  in  accordance  with  the  scheme  CH„'CH» — >■ 
CH2(0H)-CH,-N02  — CH2(N02)-CHO  — > 
CH»(N0„)' ■00“,H— ->CH3-NOa — ->CH(NO,):NOH — v 
CH2(N02)2. — >C(N02)2:XOH — >-CH(N02)3,  the  inter¬ 
mediate  p-nitroethyl  alcohol  being  isolated.  The 
yield  of  nitroform  varies  with  the  concentration  of  the 
nitric  acid.  Side  reactions  (chiefly  oxidation  to 
oxalic  acid)  account  for  30 — 40%  of  the  ethylene 
absorbed,  but  these  are  partly  prevented  by  the 
addition  of  0-66%  of  mercuric  nitrate,  which  increases 
the  speed  of  reaction  and  the  ultimate  yield  of 
nitroform.  J.  W.  Baker. 


Configurational  relationships  of  butan-y-ols 
and  pentan-8-ols.  P.  A.  Levene,  H.  L.  Haller, 
and  A.  Walti  (J.  Biol.  Chera.,  1927,  72,  591—595).— 

i-y-Vahrolactam,  b.  p.  86 — 90°/l4  mm.,  [a]“ 
+13-5°,  gave,  on  reduction,  l-penta-ne-al-diol,  b.  p. 
95  9S°/l-5  mm.,  [a]r,  —4-90°  ( dipkenylcarbamate , 
m.  p,  131 — 133°.  [«]g  -0-71°  in  alcohol).  This 
was  converted  into  a-iodopentan-S-ol,  which,  on  reduc- 
hon,  gave  l-penlan-S-ol  { a.-naphthylmrbamate ,  m.  p. 
71—73°,  [a]§  — 2-8°  in  alcohol).  Z-Pentan-S-ol  is 
therefore  configurationally  related  to  Ly-hydroxv- 
'  eric  acid  and  hence  to  f-lactic  acid.  Since  d-lactic 
amd  is  known  to  be  related  to  tf-butan-S-ol,  it  follows 
’at  the  latter  is  also  related  to  d-pentan-8-ol. 

entan-5-ol,  [a]„  -}-7-65°,  gave  an  ■x-jiaphthylcarb- 
amte>  m.  p.  88—91°,  [a]15  +13-3°  in  alcohol. 


C.  R.  Haringtox. 
cetyleaic  erythritol  [Av-hexinene-aSe^-tetrolj, 
-CiC-CHfOHj-CHo-OH.  R.  Les- 


fieau  (Compt.  rend.,  1927,  184,  1329 — 1332;  cf.  A., 
1922,  i,  103). — Hexinene-<x[te£-tetrol,  m.  p.  113 — 114°, 
on  treatment  with  bromine  gives  a  mixture  of  the 
isomeric  dibromides  from  which  only  one  isomeride, 
m.  p.  184 — 185°,  has  been  isolated.  Ethylene  dioxide, 
on  treatment  with  excess  of  methyl  alcohol  in  presence 
of  sulphuric  acid  (cf.  Blanchard,  A.,  1926,  1123), 
affords  the  a^-dimeihyl  ether  of  Av-hexinene-<x$s£-tetrol, 
OMe-CH2-CH(OH)-C!C-CH(OH)-CH2-OMe,  b.  p.  143— 
143-573  mm.,  d23  1-122,  nD  1-477,  which  absorbs  two 
atoms  of  bromine,  giving  a  crystalline  dibromide, 
m.  p.  130 — 151°,  and  a  liquid  which  probably  contains 
isomeric  dibromides.  From  the  dimethyl  ether  of 
a£-dichloro-A’'-hexinene-pe-dioi,  two  isomeric  di¬ 
bromides  can  be  prepared.  By  removal  of  bromine, 
the  dibromides  furnish  the  two  isomerides  [(a)  b.  p. 
136— 137711  mm.,  m.  p.  12— 14°,  d21  1-110, nD  1-4705, 
dibromide,  m.  p.  107°;  (6)  b.  p.  138 — 139°/13  mm., 
m.  p.  20 — 21°,  d~l  1-112,  nD  1-4710,  dibromide,  m.  p. 
71 — 72®]  of  the  dimethyl  ether.  E.  H,  Sharples. 

Formation  of  geometrical  isomerides  by  the 
reduction  of  acetylenic  glycols.  J.  Sal  kind  (Ber., 
1927,  60,  [5],  1125—1130;  cf.  A.,  1923,  i,  176).— The 
conception  of  rate  of  reaction  introduced  by  Ott  and 
Schroeter  (this  vol.,  441)  and  connected  with  the 
activity  of  the  catalyst  has  no  bearing  on  the  author’s 
experiments  with  -  dihydroxy  -  (te  -  dimethyl  -  &r- 
hexinenc,  since  in  all  parallel  experiments  the  same 
catalyst  was  employed  and  the  “  activity  ”  factor  may 
therefore  be  regarded  as  eliminated.  The  course  of 
the  reduction  of  acetylenic  y-glycols  is  influenced  in 
a  remarkable  degree  by  the  activity  of  different 
catalysts.  aS-Dihydroxy-aaSS-tetraphenylbutinene  ia 
hydrogenated  somewhat  slowly,  and  the  two  stages  are 
not  very  well  marked.  The  initial  products  are  the 
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i  someric  a B-dihydroxy- <xa§§-tetraphenylbutene$,  a-form , 
m.  p.  97-5°  (also  +EtOH,  m.  p.  76°,  and  +acctone, 
m.  p.  71°),  S-variety,  m.  p.  195 — 196°.  The  cis-con- 
figuration  is  assigned  to  the  a-form,  since,  when  heated 
with  a  little  iodine  at  200°  or  treated  with  boiling  acetic 
anhydride,  it  yields  2:2:5:  5-tetraphenyldihydro- 
furan  (cf.  Purdie  and  Arup,  J.C.S.,  1910,  97,  1537), 
which  could  not  be  obtained  from  the  (3- variety.  The 
latter  compound  passes  at  210 — -220°  into  an  unidenti¬ 
fied  substance,  m.  p.  199 — 201°,  whereas  it  is  trans¬ 
formed  by  boiling  alcohol  in  presence  of  a  little  iodine 
into  txS-dieihoxy-ot.aSS-tetraphenijlbutene,  m.  p.  121°. 
The  ethylenie  glycols  do  not  react  with  bromine  or 
alkaline  permanganate.  They  are  oxidised  to  benzo- 
phenone  and  a  little  benzilic  acid. 

Increase  in  the  rate  of  reduction  of  the  acetylenic 
glycol  favours  the  formation  of  the  a-form  at  the 
expense  of  the  p- variety.  H.  Wren. 

Walden  inversion.  IX.  Mechanism  of  hydro¬ 
lysis  of  optically  active  propylene  oxides.  P.  A. 
Levene  and  A.  Walti  (J.  Biol.  Chem.,  1927,  73, 263 — 
274). — Hydrolysis  of  d -propylene  oxide  with  acids 
leads  to  d-propane-ap-dio! ;  hydrolysis  with  alkalis  to 
i-propane-aS-diol.  Since  f-a-chloro-pl-hydroxypropane 
is  configurationally  related  both  to  d-propylene  oxide 
and  to  i-propane-aS-diol,  the  last  two  substances  are 
related  to  one  another,  and  it  follows  that  the  alkaline 
hydrolysis  of  propylene  oxide  proceeds  normally, 
whilst  the  acid  hydrolysis  is  accompanied  by  inversion. 
The  results  are  discussed  in  relation  to  existing 
theories  of  Walden  inversion  occurring  during  hydro¬ 
lysis.  In  experiments  of  this  type,  it  is  necessary  to 
isolate  the  glycol  formed,  since  the  formation  of 
condensation  products,  particularly  during  alkaline 
hydrolysis,  may  give  fictitious  values  for  the  optical 
rotation  of  the  crude  reaction  product. 

C.  B.  Harington. 

Ethyl  ap-dichloro-p-hromovinyl  ether.  I.  A. 
Smith  (J.C.S.,  1927,  1099— 1102).— Addition  of 
bromine  to  ethyl  aS-dichlorovinyl  ether  (Crompton 
and  Vanderstiohele,  ibid.,  1920, 117,  691}  followed  by 
immediate  treatment  of  the  additive  product  with 
alcoholic  potassium  hydroxide  solution  yields  ethyl 
a $-dichloro-$-bromovinyl  ether ,  b.  p.  1777754  mm., 
df  1-6565,  %>'s  1-50427,  which  reacts  with  alcohols 
and  phenols  to  yield  the  corresponding  chlorobromo- 
acetate,  with  sulphuric  acid  to  yield  ethyl  chloro- 
bromoaeetate,  and  with  acetic  and  benzoic  acids  to 
yield,  in  addition,  the  acid  chloride.-  With  bromine, 
it  yields  a$-dichloro-a.$$-iribromodiethyl  ether,  m.  p. 
28 — 29°,  2-2297,  w\1  1-56833,  which  on  heating  in 
absence  of  moisture  is  converted  into  chlorodibromo- 
acetyl  chloride  ( anilide ,  m.  p.  102 — 103°).  Addition  of 
chlorine  probably  takes  place  in  a  similar  manner,  but 
the  ether  could  not  be  isolated.  Ethyl  a(3-diehloro- 
vinyl  ether  has  (if  1-2037,  1-45584,  and  ethyl 

a p ^-trichloro vinyl  ether  has  df  1-3409.  1-47551. 

J.  W.  Baker. 

Crystalline  form  of  sodium  S-glycerophos- 
phate.  G.  Gilta  (Bull.  Acad.  roy.  Belg.,  1926,  [v], 
12,  921 — 928). — Sodium  (3- glycerophosphate  tetra- 
hydrate,  prepared  by  evaporation  of  an  aqueous 
solution  above  20°  or  by  precipitation  from  aqueous 
solution  by  alcohol,  forms  monoclinic  crystals. 


a  :  b  :  c=l-80900S  :  1  :  0-997196,  whereas  the  penia- 
hydrale,  obtained  by  evaporation  of  the  aqueous 
solution  below  20°,  gives  monoclinic  crystals,  a  :  b  :  c — 

0-665590  :  1  :  0-516184.  C.  W.  Gibby. 

Methylation  of  h  e  x  o  s  e  dip  h  o  sp  h  or  i  c  acid. 
H.  H.  Schxubach  and  W.  Rauchenberger  (Bor., 
1927,  60,  \B],  1178— 1179).— Silver  hoxosedi- 
phosphate,  prepared  from  eandiolin,  is  converted  by 
methyl  iodide  into  telramethyl  Jiexosediphosphaie ,  nf, 
1-4648,  [a]1,?  +20-22°  in  methyl  alcohol,  which,  when 
treated  with  silver  oxide  and  methyl  iodide,  affords 
telramethyl  trimethylhexosediphosphate,  b.  p,  130 — 
140o/0-01  mm.,  »£  1-4457,  [a]u  +20-77°  in  chloroform. 

H.  Wren. 

Perchloromethyl  mercaptan.  A.  Gtjtmann  (Z. 
anal.  Chem.,  1927, 71, 43 — 45). — With  alkaline  sodium 
arsenite  solutions,  perchloromethyl  mercaptan  yields 
sodium  carbonate,  chloride,  sulphide,  and  arsenate, 
whereas  with  boiling  water  hydrogen  chloride,  carbon 
dioxide,  and  sulphur  are  produced.  Ill  each  case,  a 
thioperoxide  is  probably  an  intermediate  product. 
Thus  the  compound  behaves  more  like  a  derivative  of 
thiolcarbonic  acid  than  of  methyl  mercaptan,  and 
should  more  correctly  be  named  trichlorothiol- 
carbonyl  perchloride  and  formulated  (I)  CC13*S:C1  or 

(II)  CC13-S-C1.  Formula  (I)  expresses  its  behaviour  in 
alkaline  solution  and  (II)  its  behaviour  in  neutral  or 
acid  solution.  A.  R.  Powell. 

Interaction  of  alkali  sulphites  with  some 
halogeno-compomids,  and  the  optical  resolution 
of  a-phenylpropanesulphonic  acid.  E.  B.  Evans, 
E.  B.  Mabbott,  and  E.  E.  Turner  (J.C.S.,  1927, 
1159 — 1168). — -The  action  of  sodium  sulphite  either  in 
the  cold  or  in  boiling  saturated  aqueous  solution  on 
various  asymmetric  and  other  halogeno-compomids 
has  been  studied.  Contrary  to  the  observations  of 
Cohen  and  Clutterbuck  {ibid.,  1923,  123,  2507), 
p-phenylethyl  chloride  (or  bromide)  reacts  with  sodium 
or  potassium  sulphite  to  yield  the  sodium  salt  of 
fi-phenylethanesulphonic  acid,  in.  p.  91°  {potassium  and 
barium  salts;  sulphonyl  chloride,  m.  p.  34°;  amide, 
m.  p.  119°;  anilide,  m.  p.  11°).  cc-Phenylethyl 
chloride  or  bromide  reacts  similarly  to  yield  sodium 
u-phenylethanesvlphonate  {barium  and  potassium  salts ; 
sulphonyl  chloride,  m.  p.  79°).  The  acid  was  resolved 
by  means  of  its  strychnine  salt,  strychnine  1  -u-phcnyl- 
ethanesulphonate,  [a]13  —20-5°,  being  the  less  soluble 
{potassium  salt,  [a]jj  —11-8°).  Brucine  and  cinchon- 
idine  61-a-phenylethanesulphonates  could  not  be 
resolved.  Chlorination  of  pure  ethylbenzene  in 
diffused  daylight  yields  a  mixture  of  a-  and  [3-phenyl- 
ethyl  chlorides  (together  with  some  higher  chlorinated 
products),  increased  illumination  increasing  the 
proportion  of  the  a-compound.  Dimethylaniline  does 
not  react  with  (3-phenylethyl  chloride,  hut  With  the 
a-eompound  it  yields  pkenyldimethyl-oi-phenylethyl- 
ammonium  chloride ,  m.  p.  95°.  a-Phenylpropyl 
bromide,  shaken  with  sodium  sulphite  solution  in  the 
cold,  yields  propenylbenzcnc  and  the  sodium  salt  oi 
u-phenylpropanesulphonic  acid  [sulphonyl  chloride,  b.  p- 
175°/20  mm.;  amide ;  anilide),  which,  when  heated 
with  0-5  equivalent  of  strychnine,  yields  strychnine 
d-a-phenylpropanesulpho7iate,  [a]50  — 23-7°  {sodium 
salt,  [<x]S  +5-2°±0-l°),  whilst  the  mother-liquor 
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treated  with,  cinchonine  yields  cinchonine  1-x-phenyl- 
propanesulphonate,  [a]'25  +104-9°  ( sodium  salt,  [afJI 
— 5-2°+0-2°).  a-Phe.nylbutyl  bromide,  b.  p,  116°/28 
mm.,  126°/47  mm.,  d  about  1-24,  reacts  with  sodium 
sulphite  at  the  ordinary  temperature  to  yield  mainly 
a-phenyl-A°-butene  and  10%  of  sodium  ct-phenyl- 
butanesulphonate.  The  action  of  sulphur  dioxide  on 
magnesium  a-phenylbutyl  bromide  yields  only  di-  a- 
phenylbutyl  sulphide,  m.  p.  96°.  From  a-bromo- 
fautane  is  obtained  the  sodium,  salt  of  a-methyl- 
propanesulphonic  acid  ( cinchonine  salt),  from  which 
strychnine  d-x-methylpropanesulphonate,  [a]20  —29-3°, 
is  obtained.  The  magnesium  compound  of  2  : 4-di- 
chloroiodobenzene  reacts  with  acetaldehyde  to  yield 
2  :  i-dichlorophenylmethylcarbiriol,  b.  p.  145°/20  mm., 
154 — 155°/29  mm.  { bromide ,  b.  p.  154°/37  mm., 
which,  on  treatment  with  sodium  sulphite,  yields  only 
the  original  carbinol).  a+Diphenyl-a+dimcthyl- 
ethane-afi-diol  is  readily  obtained  by  the  reduction  of 
acetophenone  in  moist  ether  with  powdered  sodium 
under  toluene.  3  :  5-Dichlorobromobenzene  has  m.  p. 
74°  constant  (Hartley,  J.C.S.,  1901,  82,  1293,  gives 
77-5°;  Hantzsch,  A.,  1898,  i,  19,  gives  82 — 84°). 

J.  W.  Baker. 

Compound  containing  a  positive  chlorine 
atom :  trichloromethanesulphonyl  chloride. 

J.  F.  Durand  and  R.  Naves  (Bull.  Soe.  chim.,  1927, 
[iv],  41,  632 — 633).— The  authors  suggest  that  the 
presence  of  three  chlorine  atoms  in  the  molecule  of 
trichloromethanesulphonyl  chloride  induces  positive 
properties  in  the  sulphonyl  chlorine  atom.  The 
reactions  observed  by  Battegay  and  Kern  (this 

-+  -  +  ~ 

vol.,  228)  are  interpreted  thus :  CC13-S02C1 

CCI3-S02H+C1-0H ;  the  hypochlorous  acid  then 
reacts  with  trichloromethanesulphinie  acid  in  its 

tautomeric  form  HOC1,  affording  chloroform,  sulphuric 
and  hydrochloric  acids.  Similarly  with  alcohol, 
ethyl  hypochlorite,  in  which  the  chlorine  is  positive 
(A.,  1925,  i,  1231),  is  a  first  product,  and  this  decom¬ 
poses  into  acetaldehyde  and  hydrochloric  acid. 

R.  Brightman. 

Purification  of  acetic  acid.  Determination  of 
acetic  anhydride  in  acetic  acid.  K,  J.  P.  Orton 
and  A.  E.  Bradfield  (J.C.S.,  1927,  983—985).— 
Pure  acetic  acid,  m,  p.  16-2—16-4°,  is  obtained  by  the 
addition  of  the  calculated  quantity  of  acetic  anhydride 
(equivalent  to  the  water  present)  to  a  commercial 
sample,  prior  to  distillation  with  2%  of  chromic 
anhydride  (ef.  Orton  and  Bradfield,  A.,  1924,  i,  607). 
The  resulting  sample  (85 — 90%  of  the  whole)  contains 
less  than  0-005%  of  acetic  anhydride.  A  modification 
of  the  method  of  Orton  and  Edwards  (J.C.S.,  1911, 
99, 1181)  for  the  determination  of  acetic  anhydride  in 
acetic  acid  consists  in  the  determination  of  the 
unacetylated  excess  of  2  :  4-dichloroaniline  by  titration 
with  a  bromatc-bromide  solution,  the  method  yielding 
accurate  results.  J.  W.  Baker. 

Preparation  of  pure  oleic  acid.  H.  W.  Schef- 

FEES  (Rcc.  trav.  chim.,  1927,  46,  293— 295). — Com¬ 
mercial  oleic  acid  purified  by  Twite  hell's  method  (B., 
9A,  817)  may  have  a  good  iodine  value,  but  yet  oon- 
aui  highly  unsaturated  and  saturated  acids.  If  treated 


with  alcohol  and  neutralised  by  a  lithium  hydroxide 
solution  such  that  the  final  alcohol  concentration  is 
50%  (cf.  Moore,  J.S.C.I.,  1919,  38,  220t),  the  lithium 
oleate  which  crystallises  may  be  recrystallised  and 
decomposed  by  hydrochloric  acid.  The  resulting 
oleic  acid  solidifies  to  transparent  crystals,  m.  p.  12°, 
which  when  preserved  change  to  an  opaque  form,  m.  p. 
15-4°,  and  to  a  liquid,  which  again  crystallises  in  the 
form  of  low  m.  p, ;  oleic  acid  is  thus  dimorphous  (cf. 
Kirscliner,  A.,  1912,  i,  533).  Pure  oleic  acid  has  nv' 
1-46140,  «jj  1-45298,  »g  1-44399.  E.  W.  Wignall. 

Polymorphism  of  higher  fatty  acids.  J. 
Thibatid  (Nature,  1927,  119,  852 — 853). — For  acids 
above  C16,  the  long  spacing  measured  for  a  film  of  acid 
deposited  from  a  solution  (“  B-modifieation  ”)  is 
greater  than  that  obtained  from  a  melted  acid 
(“  C-modification  ”).  For  stearic  acid,  two  co¬ 
existent  crystalline  modifications  have  been  obtained. 
The  formula  C^H^Og  is  ascribed  to  arachidie  acid. 
The  distribution  of  matter  in  a  chain  of  the  B-form  of 
stearic  acid  is  similar  to  that  in  the  C-form,  except  for 
a  small  discrepancy  in  the  situation  of  the  terminal 
carboxyl  groups.  A  study  of  the  small  spacings 
shows  that  for  every  saturated  acid  the  arrangement 
of  the  carbon  atoms  in  the  chain  is  the  same  (Muller, 
this  vol.,  503).  A.  A.  Eldridge. 

Preparation  of  carbonyl  chloride  from  chloro- 
picrin.  Colour  reaction  for  chloropicrin.  S, 
Secareano  (Bull.  Soc.  chim.,  1927,  [iv],  41,  630— 
631). — Chloropicrin  is  rapidly  decomposed  when 
heated  at  100°  with  sulphuric  acid  containing  20%  of 
anhydride,  affording  carbonyl  chloride  (yield  73%) 
and  nitrosyl  chloride  (cf.  Erdmann,  A.,  1893,  i,  681). 
The  residue  in  the  flask  probably  contains  pyro- 
sulphuryl  chloride.  Sulphuric  acid  containing  a 
little  diphenylamine  on  warming  at  130°  with  chloro¬ 
picrin  gives  an  intense  blue  coloration,  which  can  be 
applied  to  the  colorimetric  determination  of  chloro¬ 
picrin.  R.  Brightman. 

[Non-]separation  of  optical  antipodes  of  chloro- 
bromopyruvic  acid.  M.  Gaeino  and  (Signa.)  G. 
Bornate  (Gazzctta,  1927,  57,  330 — 332). — Chloro- 
bromopyruvic  acid  forms  a  quinine  salt,  decomp. 
135 — 250°,  [a]18  in  alcohol  — 115° ;  resinous  cinchonine 
salt;  brucine  salt,  decomp.  108 — 195°,  [a]“  in  alcohol 
— 37-5°;  strychnine  salt,  decomp.  150 — 185°,  [a])8 
in  water  —28-0°.  From  the  aqueous  solution  of  the 
last,  crystals  were  obtained  which  on  redissolving  gave 
[#]]?  — 64'3° ;  the  solution,  however,  quickly  racemised. 

E.  W.  Wignall. 

Constitution  of  the  chlorides  of  a-acetoxy- 
acids.  E.  E.  Blaise  and  Herzog  (Compt.  rend., 
1927,  184, 1332 — 1333). — a-Acetoxyisobutyryl  chloride, 
b.  p.  70°/17  mm.  ( anilide ,  m.  p.  100°),  prepared  by  the 
action  of  tkionyl  chloride  on  a-acetoxyisobutyric  acid, 
on  treatment  with  benzene  in  presence  of  aluminium 
chloride  gives  a  mixture  of  phenyl  x-acetoxyisopropyl 
ketone,  b.  p.  135 — 137°/14  mm.  (semicarbazone, 
m.  p.  186 — 188°;  p-nitrophenylhydrazone,m.p.  171°), 
phenyl  a-hydroxyhoptropyl  ketone,  b.  p.  125°/12  mm. 
(. semicarbazone ,  m.  p.  184 — 185°;  oxime,  m.  p.  106°), 

and  the  cyclo acetal,  _^^>CMePh.  Replacing 

benzene  by  p-xylene,  the  corresponding  derivatives, 
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xylyl  oL-acel oxyimp ropy l  ketone,  b.  p.  148°/17  nun. 
[p-nitrophenylhydrazone,  m.  p.  212°;  xylyl  a -hydroxy- 
isopropyl  ketone,  b.  p.  136°/16  mm.  {semicarbazone, 
m.  p.  166°;  p-nilrophenylhydrazone,  m.  p.  219°)],  and 
the  cycloacetal  are  formed,  but  only  the  hydrolysis 
products  of  the  last,  2  : 5-dimethylacctophenone 
{semicarbazone,  m,  p.  153°;  p-nitrophenylhydrazone, 
m.  p.  152°)  and  a  -  hydro  xyisobu  ty  ric  acid,  can  be 
isolated.  It  is  concluded  that  the  chlorides  of 
acetoxy-acids  can  react  in  two  isomeric  forms ;  one  of 
these  forms,  cyclic,  corresponding  with  the  cyclo- 
acctals,  isomerises  into  the  second,  acyclic,  under  the 
influence  of  aluminium  chloride  (cf.  A.,  1912,  i,  236). 

E.  H.  Sharples. 

Condensation  products  of  polyhydroxy-com- 
pounds  with  chloral.  J.  Boeseken  (Proc.  K. 
Akad.  Wetensch.  Amsterdam,  1927  ,  30,  55 — 60). — 
Chloralides  of  a-hydroxy-acids  and  glycols  are  readily 

repared  by  warming  the  acid  or  glycol  with  chloral 

ydrate  and  concentrated  sulphuric  acid. 

[With  (Miss)  J.  Blok.] — Lactic  acid  yields  a 
ehloralide,  m.  p.  45°,  there  being  no  indication  of  the 
formation  of  cis-  and  lro?ts-isomerides.  Citric  acid 
yields  an  a -monochloralide,  m.  p.  160°,  possibly  a 
B-monochloralide  and  a  dichloralide.  On  treating 
d-tartaric  acid  with  the  theoretical  amount  of  chloral 
hydrate,  a  mixture  is  obtained  from  which  two 
dicMoralidcs,  m.  p.  116 — 118°,  [a]’J  —33-1°,  and  m.  p. 
159—161°,  [a] [?■  —53-9°  in  chloroform,  have  been 
isolated.  Racemic  and  meaotartaric  acids  under 
similar  conditions  form  a  mixture  of  isomerides 
including  possibly  a  mesotorfortc  acid  dichloralide , 
m.  p.  171°.  Salicylic  and  amygdalic  acids  yield 
chloralides,  m,  p.  124 — 125°  and  59 — 60°,  respectively, 
on  boiling  the  acids  with  excess  of  anhydrous  chloral, 
the  presence  of  sulphuric  acid  being  unnecessary  and 
undesirable. 

[With  J.  Stok.] — Glycol  ehloralide,  m.  p.  40°,  and 
glycerol  ehloralide,  b.  p.  142 — 144°/ 11  mm.,  d\" 
1*5500,  n\]  1-5053,  are  described.  J.  S.  Carter. 

Trifluoroacetoacetic  acid  and  ethyl  trifluoro- 
acetoacetate.  F.  Swarts  (Bull.  Acad.  roy.  Belg., 
1926,  [v],  12,  679 — 691,  and  Bull.  Soe.  chim.  Belg., 
1927  ,  36,  313 — 322). — Theoretical;  a  discussion  of 
the  matter  in  the  two  following  abstracts. 

G.  A.  C.  Gough. 

Trifluoroacetoacetic  acid.  F.  Swarts  (Bull. 
Acad.  roy.  Belg.,  1926,  [v],  12,  721 — 725,  and  Bull. 
Soc.  chim.  Belg.,  1927,  36,  323— 345) Trifluoro- 
acetoacelic  acid,  b.  p.  97°/8  mm.,  m.  p.  72-8°  (solubility 
in  chloroform  at  50°,  20%),  obtained  from  the  ethyl 
ester  by  hydrolysis  with  hydrochloric  acid,  forms  a 
deliquescent  monohydrate,  m.  p.  55*6°.  Compared 
with  the  unsubstituted  analogue,  it  is  remarkably 
stable,  undergoing  but  slight  decomposition  on  dis¬ 
tillation  at  the  ordinary  pressure.  When  heated 
with  sodium  hydroxide,  the  acid  yields  trifluoroacetone 
and  sodium  carbonate.  A  study  is  made  of  the  con¬ 
ductivity  of  aqueous  solutions  of  the  acid. 

G.  A.  C.  Gough. 

Ethyl  trifluoroacetoacetate.  F.  Swarts  (Bull. 
Acad.  Toy.  Belg.,  1926,  [v],  12,  692—720,  and  Bull. 
Soc.  chim.  Belg.,  1927,  36,  323— 345).— Ethyl  tri- 
fl uoroacctoacciate,  b.  p.  131-5 — 132°,  m.  p.  —39-1° 


(keto-form),  prepared  by  the  interaction  of  ethyl 
acetate,  ethyl  trifluoroacetate,  and  sodium  ethoxide 
(80%  yield),  exhibits  well-defined  keto-enolic  tauto- 
merism.  A  sample  at  equilibrium  at  22°  contains 
66-2%  of  the  enolic  form,  which  figure  is  rapidly 
reduced  to  about  0-8%  by  keeping  at  —16°  or  to 
2*07%  by  the  addition  of  water.  Water  stabilises 
the  keto-isomeride  through  the  formation  of  a  hydrate, 
CF3;C(0H)2-CH2*C02Et,  m.  p.  25*7°.  Addition  of 
sodium  hydroxide  to  an  aqueous  solution  of  the  ester, 
however,  produces  an  amount  of  the  enolie  isomeride 
equivalent  to  the  alkali  added.  A  study  of  the  con¬ 
ductivity  and  the  hydrogen-ion  concentration  of 
aqueous  solutions  of  the  ester  is  also  made. 

The  sodium  salt  of  ethyl  trifluoroacetoacetate, 
m.  p.  175 — 183°,  yields,  when  heated  at  190°,  ethyl 
alcohol,  ethyl  trifluoroacetate,  sodium  fluoride,  and 
resinous  substances*.  The  copper  salt,  m.  p.  186-5°, 
subliming  at  6  mm. ;  the  ferric  salt,  b.  p.  189°/16  mm., 
m.  p.  95°;  the  aluminium  salt,  b.  p.  192 — 194°/32 
mm.,  m.  p.  97°,  and  the  cobalt  salt  are  also  described. 
By  heating  the  ammonium  salt,  m.  p.  86°,  ethyl 
yyy-trifluoro-$-iminobutyrate,  b.  p.  157-1 — 157-35°/ 
145  mm.,  and  yyy-trifiuoro-$-iminobutyramide,  m.  p. 
137°,  are  formed.  The  ammonium  salt  of  trifluoro- 
aceloacetamide,  m.  p.  97°  (closed  tube),  is  formed  by 
the  passage  of  ammonia  into  an  ethereal  solution  of 
ethyl  trifluoroacetoacetate.  Ethyl  trifluoroacetoacetate 
phenylhydrazone,  m.  p.  61-2°,  and  phenyltriftuoro- 
methylpyrazolone,  m.  p.  192-6°  (corr.),  are  prepared 
in  the  usual  ways.  G.  A.  C.  Gough. 

Differentiation  of  cis-  and  fraHS-ethyleniccom- 
pounds  by  catalytic  hydrogenation.  C.  Paul 
and  H.  Schiedewitz  (Ber.,  1927,  60,  [B],  1221— 
1228). — Comparative  experiments  on  the  hydrogen¬ 
ation  in  alcoholic  solution  in  presence  of  palladous 
hydroxide  deposited  on  barium  sulphate  or  calcium 
carbonate  of  maleic  and  fumarie  acids,  citraconie 
and  mesaconic  acids,  oleic  and  elaidic  acids,  cis-  and 
ira?i<s-cinnamic  acids,  and  of  their  sodium  salts  in 
aqueous  solution,  show  that  the  cis-compounds  are 
uniformly  more  readily  reduced  than  the  correspond¬ 
ing  frans-compounds.  The  heats  of  combustion  of 
the  cis-acids  are  somewhat  greater  than  those  of  the 
irans-acids.  H.  Wees. 

Properties  of  conjugated  compounds.  II* 
Addition  to  butadiene  esters.  E.  H.  Farmer  and 

A.  T.  Healy  (J.C.S.,  1927,  1060— 1067).— Addition 
of  methyl  sodiomalonate  and  ethyl  methyleyano- 
acetate  under  varying  conditions  t-o  methyl  sorbate 
and  methyl  p-vinylacrylate  always  occurs  in  the  op¬ 
positions,  no  trace  of  other  additive  products  being 
obtained.  Thus  methyl  sorbate  and  methyl  malonate 

yield  methyl  p-methyl-Av-pentene-aae-tricarboxylate 

(Kohler  and  Butler,  A.,  1926,  713),  whilst  from  methyl 
B -vinyl  aery  late  is  similarly  obtained  methyl-Ai'-pent- 
ene-aKE-tricarboxylate,  b.  p.  172°/13  mm.  (Kohler 
and  Butler,  loc.  cit.,  give  b.  p.  147 — 151°/11  mm.; 
triamide,  m.  p.  213°),  which  may  be  stabilised  for  a 
considerable  period  by  the  addition  of  a  little  quino), 
and  will  not  condense  with  methyl  cyanoacetate, 
the  double  linking  being  non-mobile.  By  similar  con¬ 
densations  are  obtained  methyl  ethyl  $-cyano- A  - 
hczcne-$£-dicarboxylate,  b.  p.  182 — 185°/16  mm. ;  and 
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methyl  ethyl  $-cyano-y-methyl-ts?-hexe,m-$l-dicarb- 
oxylate,  b.  p.  185 — 188°/16  mm.,  the  structures  of 
which  were  proved  by  ozonisation.  S-Vinylacrylic 
acid  forms  a  liquid  and  a  solid  dibromide,  m,  p.  47° 
(methyl  ester  of  the  dibromo-acid,  b.  p.  136°/10  mm.). 
The  solid  on  treatment  in  ether  solution  with  diethyl  j 
amine  at  0°  yields  bromo-|3-vinylacrylic  acid,  which 
readily  polymerises  (methyl  ester,  m.  p.  about  10°), 
whilst  the  liquid  similarly  yields  a  solid  acid  (methyl 
ester,  b.  p.  95 — 98°/16  mm.).  Ozonisation  of  either 
dibromide  yields  a-bromoacraldehyde,  b.  p.  58°/21  mm. 
(semicarbazone,  m.  p.  160°).  Sorbic  acid  dibromide 
(Auwers  and  Heyna,  A.,  1924,  i,  8)  (methyl  ester, 
b.  p.  146°/12  mm.),  on  treatment  with  diethylamine 
yields  bromosorbic  acid,  m.  p.  140°  (methyl  ester,  b.  p. 
104 — 106°/10  mm.).  Addition  of  bromine  in  each 
case  occurs  at  the  yS  double  linking.  J.  W,  Baker. 

Sulphates  and  chlorides  of  complex  bismutho- 
tartrates.  R.  Portillo  (Anal.  Fis.  Quim.,  1927, 
25,  86 — 89:  cf.  A.,  1926,  1025). — On  dissolving  the 
bismuthotartrate,  [BiC4H406]Cl,3H20,  in  a  solution 
of  potassium  or  sodium  carbonate  and  keeping  in  a 
vacuum  over  sulphuric  acid,  crystalline  precipitates, 
[BiC4H40JK2Cl,H20  and  [BiC4H406]Na2Cl,H20,  re¬ 
spectively,  are  obtained.  Corresponding  sulphate 
compounds  may  be  obtained.  G.  W.  Robinson. 

Microchemical  reaction  for  citric  acid.  M. 
Wagenaar  (Chem.  Weekblad,  1927,  24,  258—259). — 
A  drop  of  OTiV-iodine  in  potassium  iodide  solution  is 
wanned  with  one  drop  of  the  sample  to  be  tested  and 
a  quantity  of  30%  acetic  acid,  and  a  tiny  drop  of 
3%  permanganate  solution  added.  Crystals  of  iodo- 
acetone  separate  at  once  if  citric  acid  is  present. 
No  reaction  is  given  by  tartaric,  malic,  succinic, 
lactic,  or  oxalic  acid.  S.  I.  Levy, 

Preparation  of  hexonic  and  bionic  acids  by 
oxidation  of  aldoses  with  barium  hypoiodite. 
W.  F.  Goebel  (J.  Biol.  Chem.,  1927,  72,  809—814).— 
The  aldose  is  oxidised  by  the  method  of  Willstatter 
and  Schudel  (A.,  1918,  ii,  337),  with  the  difference 
that  barium  hydroxide  is  used  as  the  alkali,  and  the 
solution  is  acidified  with  sulphuric  acid  and  treated 
with  excess  of  lead  carbonate.  The  concentrated 
filtrate  is  freed  from  lead  by  means  of  sulphuric  acid 
and  from  sulphuric  and  hydriodic  acids  with  barium 
hydroxide  and  silver  sulphate,  respectively;  the 
reaction  product  is  isolated  from  the  final  solution 
as  the  calcium  salt.  The  yields  are  80 — -90%  of  the 
theoretical.  C,  R.  Haring  ton. 

B-Keto gluconic  acid.  H.  Ohle  and  G.  Berend 
(Ber.,  1927,  60,  [£],  1159— 1167).— The  acid  derived 
from  lsevulose  dn.sopropylidene  ether  (A.,  1926,  150) 
Js  identified  as  P-ketoglutaric  acid,  since  it  is  oxidised 

by  potassium  permanganate  in  acid  solution  to 
-arabonic  acid,  which  could  not  be  derived  from 
the  isomeric  c-ketogluconic  acid.  Amended  direc¬ 
tions  are  given  for  the  preparation  of  (3-ketogluconic 
acid,  of  which  the  barium  salt  (~j- 2H20),  calcium 
salt,  and  potassium  salt,  [<*]$,  —69-95°  in  water,  are 
( es?n  ,  With  phenylhydrazine  in  concentrated 
acid  solution,  the  acid  gives  the  phenylhydrazine  salt 
moo  aa<^  V^myihydrazone,  m.  p.  (hydrated) 

>  (anhydrous)  121°,  [«]D  -36-15°  in  aqueous 


pyridine;  in  acetic  acid  solution  the  product  is  not 
homogeneous.  Treatment  of  barium  B-ketogluconate 
with  sulphuric  acid  and  acetone  yields  p-ketogluconic 
acid  d  i  isopropyl  iden  e  ether.  B-Ketogluconic  acid 
does  not  appear  to  exhibit  mutarotation.  It  is  not 
converted  by  carboxylase  into  arabinose  or  other 
reducing  substance.  It  is  oxidised  by  alkaline  per¬ 
manganate  to  oxalic  acid,  the  yield  of  which  does 
not  change  appreciably  with  alteration  in  the  con¬ 
centration  of  alkali.  For  these  reasons,  it  is  improb¬ 
able  that  it  is  isomeric  with  the  (3-ketogluconic  acid 
of  Honig  and  Tempus  (A.,  1924,  i,  712),  which  is  there¬ 
fore  considered  to  have  the  keto-group  in  other  than 
the  p-position,  although  it  is  not  clear  how  such  an 
acid  could  yield  d-arabonic  acid  or  d-arabinose. 
Barium  d-arabonate  is  described.  H.  Wren. 

Tautomerism  of  the  ethyl  dicarb  ethoxy glut- 
aconates.  H.  Stobbe  and  F.  Wildensee  (J.  pr. 
G'hem.,  1927,  [ii],  115, 163 — 177). — Colorimetric  experi¬ 
ments  with  ethyl  dicarbethoxyglutaconate  and  ferric 
chloride  in  alcoholic  solution  show  that  an  equilibrium 
exists  between  the  enolic  and  neutral  forms  of  the 
ester.  The  original  violet  colour  of  the  mixture 
slowly  changes  to  yellow,  due  to  the  ketonising  action 
of  the  hydrogen  chloride  liberated  during  the  reaction. 
This  change  is  hastened  by  the  addition  of  hydrogen 
chloride,  and  is  slowest  at  low-  concentrations  of  ferric 
chloride  and  at  low  temperatures.  Whilst  the  attain¬ 
ment  of  equilibrium  is  instantaneous  in  alcohol,  only 
the  neutral  form  exists  in  other,  acetone,  chloroform, 
benzene,  and  hexane, 

These  results  are  confirmed  by  a  study  of  the  absorp¬ 
tion  spectra  of  the  ester,  and  it  is  deduced  that  the 
percentage  of  enol  in  alcohol  increases  with  the 
dilution.  It  is  calculated  that  a  0-OLV-solution  con¬ 
tains  0-1 — 0-3%  of  enol,  a  O-OOLY-solution  32 — 34%, 
and  a  O-OOOliY-solution  about  55%.  R.  W.  West. 

Aldol  condensation  of  formaldehyde  and  acet¬ 
aldehyde.  A.  V.  Stepanov  and  (Mlle.)  M. 
Stchukina  (J.  Russ.  Phys.  Chem.  Soc.,  1926,  58, 
840 — 848). — By  the  action  of  sodium  carbonate  on  a 
mixture  consisting  of  1  mol.  of  acetaldehyde  and 
2—3  mols.  of  formaldehyde,  S -hydroxypropaldehyde, 
together  with  p-hydroxybutaidehyde,  is  formed.  The 
mixture  on  treatment  with  oxalic  acid  yields  acralde- 
hyde  and  crotonaldchyde,  respectively.  These  can¬ 
not  be  separated  by  distillation,  but  yield  a  mixture 
of  semicarbazones  which  are  converted  into  the 
amides  of  the  corresponding  pyrazolinecarboxylic 
acids  (cf,  Nef,  A.,  1905,  i,  3),  and  can  then  be  separ¬ 
ated.  The  mixture  of  aldols  gives  a  mixture  of  semi¬ 
carbazones,  m.  p.  54 — 55°,  which  undergoes  the 
pyrazoline  reaction,  -with  loss  of  water.  When  kept 
in  a  desiccator,  the  mixture  loses  water,  the  m.  p. 
is  raised;  and  the  resulting  powder  docs  not  give  the 
pyrazoline  reaction.  On  adding  water,  the  semi¬ 
carbazones  of  the  original  aldols  are  re-formed. 

E.  Rothstein. 

Polymerised  formaldehyde  as  a  model  of 
cellulose.  H.  Staudinger,  H.  Johner,  R.  Signer, 
G.  Mie,  and  J.  Hengstenberg  (Z.  physikal.  Chem., 
1927,  126,  425 — 448). — The  insoluble  polymerisation 
products  of  formaldehyde  have  been  investigated, 
regarding  them  as  being  of  similar  structure  to  cell- 
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ulosc.  The  soluble  products  formed  from  the  higher 
polymerides  by  treatment  with  acetic  anhydride 
contain  from  1  to  20  formaldehyde  groups,  each  group 
being  similarly  placed  in  the  molecule.  The  insoluble 
polyoxymethylenes  contain,  therefore,  probably  not 
fewer  than  SO  formaldehyde  groups. 

A  study  of  the  a-,  p-,  y-,  and  8-polyoxymethyIenes 
shows  the  a-compound  to  be  a  polyoxymethylene 
hydrate  of  high  mol.  wt.,  the  (3-modification  an  ester 
of  sulphuric  acid,  and  the  y  a  methyl  ether. 

X-Ray  analysis  shows  the  polyoxymethylenes  to 
consist  of  very  long  molecules,  formed  by  a  series  of 
CH„-0-groups  joined  end  to  end  in  such  a  manner 
that  the  angles  formed  by  two  consecutive  groups 
with  the  axis  of  the  molecule  differ  by  180°,  alternate 
groups  thus  occupying  similar  positions  in  the  mole¬ 
cule.  The  Debye  Bcherrer  diagrams  of  the  polyoxy¬ 
methylene  diaeetates  containing  from  9  to  19  CHyO- 
groups  exhibit  the  same  rings  as  the  higher  poly¬ 
merides,  although  the  rings  are  less  sharp  and  are 
sometimes  divided  into  fine  rings  the  radii  of  which 
differ  very  little  from  the  radius  of  the  corresponding 
ring  of  the  higher  polymerides.  The  molecules  of 
the  higher  polymerides  are  therefore  of  the  same 
structure  as  those  of  the  lower.  The  mol.  wt.  of  tlie 
soluble  crystalline  polyoxymethylene  diacetates,  ob¬ 
tained  from  the  X-ray  diagrams,  agree  with  the  values 
obtained  from  chemical  and  osmotic  determinations. 

By  sublimation  of  p-polyoxy methylene  in  a  vacuum, 
a  y-modification  is  obtained  which,  by  X-Tay  measure¬ 
ment,  is  found  to  have  the  same  fibrous  structure  as 
cellulose,  the  fibres  being  oriented  along  the  length 
of  the  molecule.  The  size  of  highly-polymerised 
molecules  may  thus  be  determined  by  X-ray  measure¬ 
ments.  From  the  numerous  parallels  between  the 
polyoxymethylenes  and  cellulose,  it  follows  that  the 
latter  has  a  highly-polymerised  molecule. 

H.  F.  Gillbe. 

Influence  of  monosaccharides  and  magnesium 
ions  on  sugar  formation  from  formaldehyde. 
H,  Sciimalpuss  (Biochem.  Z.,  1927,  185,  70—85). — 
On  heating  an  aqueous  solution  of  formaldehyde  with 
magnesium  oxide  at  120°  under  a  pressure  of  2 
atm.,  or  for  longer  periods  at  100°  and  atmospheric 
pressure,  there  were  obtained,  in  addition  to  the 
products  already  described  (A.,  1925,  i,  116),  1 — 1-3% 
of  hexosc  (calculated  as  dextrose)  and  small  amounts 
of  diacetyl  and  furfuraldehyde.  The  attainment  of 
the  final  equilibrium  is  accelerated  by  increasing  the 
amount  of  magnesium  oxide  up  to  that  required  for 
combination  with  the  acids  formed;  it  is  still  further 
quickened  by  addition  of  magnesium  formate,  acetate, 
or  chloride,  is  not  affected  by  sodium,  potassium,  or 
calcium  formates,  and  is  inhibited  by  copper  formate ; 
the_  accelerating  effect  13  therefore  due  to  the  mag¬ 
nesium  ion.  The  reaction  is  inhibited  by  acids, 
especially  in  presence  of  furfuraldehyde;  it  is  not 
affected  by  diacetyl,  but  is  much  accelerated  by 
addition  of  sugar.  It  takes  place  more  rapidly  in 
presence  of  sodium  or  calcium  hydroxides  than  with 
magnesium  oxide,  but  in  these  cases  the  yield  of 
hoxose  is  less,  owing  to  secondary  reactions. 

C,  R.  Harinctox. 

Action  of  alkali  and  hydrogen  peroxide  on 
glyoxals.  T.  E.  Friedemann  (J,  Biol.  Chem., 


1927,  73,  331— 334).— Methylglyoxal,  on  treatment 
with  potassium  hydroxide,  is  converted  quantitatively 
into  lactic  acid,  and,  on  treatment  with  potassium 
hydroxide  and  hydrogen  peroxide,  gives  a  quan¬ 
titative  yield  of  acetic  and  formic  acids.  Analogous 
behaviour  was  observed  with  glyoxylic  acid  and  with 
hydroxymethylglyoxal  (obtained  by  oxidising  dihydr- 
oxyacetone  with  copper  acetate). 

C.  R.  H'arington. 

Catalytic  reduction  of  aliphatic  oximes  in 
presence  of  nickel  at  the  atmospheric  temper¬ 
ature.  S.  Wassiljev  (Bcr.,  1927,  60,  [B],  1122— 
1125). — Acetaldoxime  is  reduced  to  diethylamine, 
whereas  propaldoxime  and  isova  1  eral do xi m e  yield 
the  corresponding  primary  amine  and  ammonia. 
The  rate  and  product  of  the  actions  are  not  sensibly 
influenced  by  the  solvent  (alcohol  or  water). 

H,  Wren. 

Monobromoacetone  and  its  cyanohydrin.  A. 
Chrz4.szczf.wska  and  W.  Sobieranski  (Rocz.  Chem., 
1927,  7,  79 — 88). — Pure  monobromoacetone,  b.  p. 
23-5 — 24-5Q/3-5  mm.  ( cyanohydrin ,  b.  p.  94-5 — 95-5°/ 
5-5  mm.),  is  prepared  by  the  action  of  bromine  and 
sodium  bromatc  on  an  aqueous  solution  of  acetone 
in  presence  of  sulphuric  acid.  R.  Trtjszkowski. 

n-PropyleycIobutane  and  cyclobutyl  ethyl 
ketone.  N.  D.  Zelinski  and  B.  A.  Kasanski  (Ber., 
1927,  60,  [.B],  1101— 1102).— cycioRid?//  ethyl  ketone, 
b.  p.  154—155°/750  mm.,  df  0-8934,  1-4339  [semi- 

carbazont,  m.  p.  153 — 155°),  is  prepared  by  passing 
a  mixture  of  eyclobutanecarboxylic  acid  and  propionic 
acid  over  a  manganous  and  zinc  oxide  catalyst  at 
410 — 420°.  Reduction  of  the  corresponding  hydr- 
azone  by  Kishner’s  method  affords  n-propj/loyclo- 
butane,  b.  p.  99— 100°/736-2  mm.,  0-7440,  ng 
1-4119.  '  H.  Wren. 

Formation  of  diacetyl  from  carbohydrates 
and  related  substances.  H.  Schmalfuss  and  B. 
Barthmeyer  (Ber.,  1927,  60,  [B],  1035 — 1036;  of. 
A.,  1925,  i,  116). — Diacetyl  is  produced  when  aqueous 
solutions  of  dihydroxyaeetone  or  dextrose  arc  heated 
at  120°  or,  preferably,  160°,  and  when  glycollalde- 
hyde,  arabinose,  sucrose,  starch,  filter-paper,  or 
tartaric  acid  is  subjected  to  dry  distillation.  'The 
presence  of  3  mg.  of  diacetyl  in  1  c.c.  of  solution  may 
be  detected  by  addition  of  hydroxylamine  hyffi'o- 
chloride  and  nickel  sulphate,  followed  by  sufficient 
ammonia  to  render  the  solution  faintly  _  alkaline. 
After  being  boiled  for  1  min.,  the  solution  is  rapidly 
cooled,  when  the  nickel  salt  of  diacetyldioxims 
separates.  Before  application  of  the  reaction,  form¬ 
aldehyde  must  be  removed  by  dimethyldihydro- 
resorcinol.  H.  Wren. 

Oxidation  of  dextrose  in  alkaline  solutions  o£ 
iodine.  W.  F.  Goebel  (J.  Biol.  Chem.,  1927,  72. 
801 — 807). — Quantitative  oxidation  of  dextrose  by 
the  method  of  Willstatter  and  Scbudel  (A.,  1918,  n> 
337)  is  obtained  only  when  the  addition  of  the  alkali 
occupies  at  least  2  min.  This  is  accounted  for  by 
the  fact  that  too  rapid  addition  of  alkali  encourages 
the  formation  of  iodate  at  the  expense  of  hypoiodu®, 
reducing  the  latter  below  the  minimum  concentration 
necessary  to  complete  the  reaction,  and,  further,  by 


ORGANIC  CHEMISTRY. 


649 


the  efiect  of  excess  of  alkali  in  converting  a  part  of 
the  dextrose  into  an  unoxidisable  ketose. 

C.  R.  Harington. 

Mutarotation.  I.  Velocity  of  mutarotation 
of  a-glucose  in  methyl  alcohol  and  water.  F.  P. 
Worley  and  J.  C.  Andrews. — See  this  vol.,  631. 


Acetylated  monosaccharides.  III.  Penta- 
acetyl-a-mannose.  P.  A.  Levene  and  I.  Benco- 
wttz  (J.  Biol.  Chem.,  1927,  172,  627— 634).— An 
improved  method  is  described  for  the  preparation  of 
penta-acetyl-a-mannose  (cf.  A.,  1924,  i,  615) ;  the 
optical  rotation  of  the  product  was  determined  for 
ten  different  wave-lengths.  The  relationship  between 
the  square  of  the  wave-length  and  the  reciprocal  of 
the  molecular  rotation  was  expressed  by  a  straight 
line,  so  that  the  optical  rotatory  dispersion  followed 
a  normal  course.  C.  R.  Harington. 

Ring  structure  of  laevulose.  H.  Ohle  (Ber., 
1927,  60,  [J3],  1168 — 1174). — On  the  general  assump¬ 
tion  that  acetone  condenses  readily  only  with  two 
neighbouring  hydroxyl  groups  and  that  the  hydroxyl 
groups  retain  the  positions  indicated  for  them  by 
Fischer’s  projection  formulae  when  they  are  attached 
to  carbon  atoms  which  are  members  of  a  ring  system, 
supported  by  individual  arguments  for  which  the 
original  paper  must  be  consulted,  the  following  con¬ 
stitutions  are  assigned  to  the  a-  and  G-dusopropyl- 
idenefructoses,  the  a-  and  p-isopropylidenefructoses, 
and  the  isopropylidenefructose  of  Irvine  and  Garrett 
(J.C.S.,  1910,  97,  1277). 
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Study  of  the  optical  activity  of  the  tsopropyliden 
indicates  that  the  a -compounds  are  configu 


atively  related  to  (3-fructose  and  the  (3-compounds  to 

a-fructose. 

The  difference  in  the  products  obtained  by  the 
action  of  acetone  on  laevulose  in  presence  of  copper 
sulphate  or  of  mineral  acid  of  differing  concentration 

{ef.  Oble  and  Roller,  A.,  1924,  i,  1168)  is  explained 
by  the  assumption  that  the  main  reaction  leads  to 
the  production  of  a-diisopropylidenefruetose  without 
change  of  configuration  or  structure,  whilst  the 
liberated  water  converts  a  portion  of  the  laevulose 
into  the  butylene  oxide  form,  which  is  transformed 
into  the  corresponding  isopropylidene  ether.  If 
laevulose  in  neutral  aqueous  solution  is  changed  by 
water  in  the  same  manner  as  during  acetonisation, 
it  follows,  when  the  magnitude  of  the  specific  rotation 
is  taken  into  account,  that  the  main  chemical  change 
during  mutarotation  consists  in  the  transformation 
of  the  amylene  oxidic  (3-form  into  the  butylene  oxidic 
(3-form.  This  camiot  occur  without  temporary  open¬ 
ing  of  the  oxygen  bridge  with  production  of  the  keto- 
form  or  its  hydrate;  sufficiently  concentrated  solu¬ 
tions  of  laevulose  show  the  carbonyl  absorption  band. 

H.  Wren. 

Structure  of  normal  fructose  :  crystalline 
tetramethyl  (3-methylfructoside  and  crystall¬ 
ine  tetramethylfructose  (1  :  3  :  4  :  5).  W.  N. 
Haworth,  E.  L.  Hirst,  and  A.  Learner  (J.C.S., 
1927, 1040 — 1049). — Oxidation  of  normal  tetramethyl¬ 
fructose  with  nitric  acid  (d  1*2)  under  the  conditions 
used  by  Irvine  and  Patterson  {ibid.,  1922, 121,  2696) 
yields  an  ethyl  ester,  CuH2()07,  m.  p.  86—87°,  which 
cannot  be  the  diethyl  ester  of  hydroxydimethoxy- 
glutaric  acid,  as  stated  by  the  earlier  authors,  since  it 
is  a  monobasic  ester  and  contains  a  reducing  group. 

The  annexed  constitution  assigned 
to  it  is  confirmed  by  the  following 
series  of  reactions.  It  is  converted 
by  methyl  alcohol  and  hydrogen 
chloride  directly  into  the  corre¬ 
sponding  methyl  ester,  CioHisOti 
m.  p.  119°,  isolated  by  Haworth  and 
Hirst  (A.,  1926,  1126),  the  methyl¬ 
ated  ester  of  which  yields  an  amide, 
m.  p.  118 — 119°,  [a]  (approximately)  —137°  in 
water.  Further  oxidation  of  the  ethyl  ester 
yields  d-arabotrimethoxyglutaric  acid,  and  finally 
meso-dimethoxysuccinic  acid.  Crystalline  tetra¬ 
methylfructose  is  therefore  the  aySe-compound,  both 
laevulose  and  the  tetramethyl  compound  containing 
an  amylene  oxide  ring.  Tetramethyl-(3-methylfruct- 
oside  has  been  isolated  as  a  crystalline  compound, 
m.  p.  33 — 34°,  [a]  —  149T°  in  water  (ef.  Irvine  and 
Patterson,  loc.  cit.),  by  the  action  of  alkali  and  methyl 
sulphate  on  tefcra-acetyl- [3-methylfructoside,  deacetyl¬ 
ation  and  methylation  being  effected  in  one  operation. 

J.  W.  Baker. 

Synthesis  of  coniferm,  H.  Pauly  and  K. 
Feuerstein  (Ber.,  1927,  60,  [R],  1031 — 1034). — 
4-Hydroxy-3-methoxycinnamaldehyde  is  converted 
by  the  requisite  alkali  metal  in  methyl-alcoholic 
solution  into  the  corresponding  sodium  or  polassium 
derivative.  The  latter  compound  is  transformed  by 
acetobromoglucose  into  telra-acetylglucoconiferyl  alde¬ 
hyde ,  C6H7O5Ac4-0-C6H3(0Me)*CH:CH;CH0,  m.  p. 
160°,  hydrolysed  by  barium  hydroxide  to  gluco- 
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coniferyl  aldehyde,  m.  p.  206°.  Reduction  of  the 
tetra-acetate  to  the  corresponding  primary  alcohol 
appears  impossible  by  purely  chemical  methods,  but 
is  smoothly  effected  biologically  by  adding  it  to  a 
solution  of  sugar  undergoing  brisk  fermentation  by 
yeast.  Tetra-ac-ctylglucoconifcryl  alcohol,  m.  p.  132°, 
so  obtained,  is  converted  by  aqueous  ammonia  into 
coniferin,  m.  p.  185-5°  (anhydrous),  Mu  —67-25°, 
identical  with  the  natural  glucoside.  H.  Wren. 

Heptosides.  E.  Glaser  and  N.  Zuckermann 
(Z.  physiol.  Chem.,  1927,  166,  103— 124).— GIuco- 
a-heptose  is  prepared  from  (bgluco.se  by  way  of  the 
cyanohydrin  and  the  lactone  of  glucoheptonic  acid 
(yield  of  lactono  57 — 62%).  (3-Hexa-acetyl-a-gluco- 
heptoso  (Fischer’s  “  deca  -  acetyldiglucoheptose  ”), 
m.  p.  135°,  gives  analytical  and  mol.  wt.  results  con¬ 
firming  the  views  of  Franchimont,  and  of  Hudson 
and  Yanowsky  (A.,  1916,  i,  630).  It  is  converted  by 
hydrogen  bromide  in  glacial  acetic  acid  into  fi-bromo- 
a -glucoheptosepciita-acetate,  m.  p.  110°,  which  is  applied 
to  the  synthesis  of  a  number  of  a-glucoheptosides. 
Penta-acetyl-$-gera?iyl-x-glucoheplo$ide,  m.  p.  83-5 — 
84-5°,  —21°,  obtained  from  the  bromo-compound 

by  the  action  of  geraniol  and  moist  silver  oxide,  is 
hydrolysed  by  methyl-alcoholic  ammonia  to  B-geranyl- 
a-glucoheptoside,  m.  p.  128 — 129°,  [a]20  —24°.  Penta- 
acetyl-^-cyclohcxyl-x-glucoheptoside,  m.  p.  140 — 140-6°, 
MS  —22°,  and  jhcyclo hexyl -x-glucohcptoside,  m.  p. 
153 — 157°,  [a]j?  —9-2°,  penla-acetyl-$-benzyl-a-glvco- 
heploside,  m.  p.  116 — 117°,  [a]u  —32°,  and  $-benzyl- 
a-glucoheploside,  m.  p.  147 — 148°,  [a]18  —43°,  penta~ 
acclyl-fi-bornyl-x-glucoheptoside,  m.  p.  146 — 146-5°, 
—65°,  and  p. bor?iyl-a.-glucoheptoside ,  m.  p.  217°, 
are  similarly  prepared.  Pcnta-acctyl-fi-vanillin-a.- 
glucoheptoside  {penta-acdyl-$-{2-meihoxy-4-.-aldehydo~ 
phenyl)-a-ghicoheptoside],  m.  p.  179—180°,  Ml?  —6-9°, 
obtained  from  the  bromo-compound  in  ether  with 
vanillin  and  A-sodium  hydroxide,  is  hydrolysed  to 
fi-vanillin-x-glucoheptosidc,  m.  p.  206 — 207°,  [a]g  —17°, 
which  is  odourless,  as  is  the  geranyl  compound,  and, 
like  the  other  glucoheptosides,  has  a  bitter  taste. 
None  of  the  glucoheptosides  reduces  Fehling’s  solution 
until  after  fission  by  warm  dilute  mineral  acid.  They 
are  not  hydrolysed  by  emulsin  or  by  yeast  enzymes. 
The  heptosides  have  in  general  a  smaller  optical 
activity  than  the  corresponding  glucosides.  They  are 
more  readily  prepared  and  crystallised,  and  more 
rapidly  hydrolysed.  C.  Hollins. 

Hydrolysis  of  starch  by  sulphuric  acid.  M.  P. 
Nottin  (Compt.  rend.,  1927,  184,  1204 — 1206). — The 
hydrolysis  of  starch  by  sulphuric  acid  under  varying 
conditions  of  temperature  and  concentration  was 
investigated,  using  the  copper  acetate  method  of 
Le  Grand  (A.,  1921,  ii,  355)  for  direct  determination 
of  dextrose  produced  in  the  hydrolysis.  The  theory 
that  starch  is  initially  hydrolysed  directly  into  dex¬ 
trose,  maltose,  other  reducing  substances,  and  dextrins 
is  supported,  in  opposition  to  the  theory  of  Nanji  and 
Beazeley  (B.,  1926,  6S5)  that  the  breakdown  of  starch 
invohTes  successive  hydrolytic  steps.  M.  Clark. 

Crystalline  substances  isolated  from  lignin. 
G.  J.  Ritter  (Ind.  Eng.  Chem.,  1927,  19,  624).— On 
extraction  with  ether,  acetone,  or  alcohol,  wood  lignin 
prepared  by  the  action  of  72%  sulphuric  acid  yields 


crystalline  substances  which  are  similar  in  form  and 
general  character  to  those  obtained  by  Kiirschner  by 
biochemical  methods  (Z.  angew.  Chem.,  1927,  40, 
224).  This  supports  the  view  that  ligneous  material 
resulting  from  decay  differs  in  composition  from  that 
in  the  original  sound  wood  (cf.  Bray  and  Andrews, 
B.,  1924,  249).  W.  J.  Powell. 

Thermal  fissions  of  pine  lignin.  II.  Treat¬ 
ment  of  technical  Willstatter-lignin  with  steam. 
W.  Fuchs  (Ber.,  1927,  60,  [£],  1131—1133;  cf.  this 
vol.,  546). — Treatment  of  the  material  with  super¬ 
heated  steam  at  280 — 300°  affords  (a)  an  unsaturated, 
volatile  hydrocarbon  which  appears  to  yield  a  sul- 
phonic  acid,  (6)  a  tar  containing  the  same  components 
as  that  derived  from  the  silver  distillation  ( loc .  cit.), 
(c)  an  aqueous  distillate  containing  pyrocatechol  and  a 
far  larger  proportion  of  hydroxymethylfurfuraldehyde 
(apparently  associated  with  analogous  compounds) 
than  is  obtained  by  the  silver  treatment,  and  {d)  a 
residue  which  does  not  differ  very  greatly  from  the 
initial  material  in  composition.  Consideration  of  the 
yield  of  hydroxymethylfurfuraldehyde  and  the  com¬ 
position  of  the  residue  indicates  the  presence  of  a 
hexal  but  not  a  hexoso  complex  in  lignin. 

H.  Wren. 

Alternating  effects  in  carbon  chains.  XVTH. 
Mechanism  of  exhaustive  methylation  and  its 
relation  to  anomalous  hydrolysis.  W.  Hanhaet 
and  C.  K.  Inqold  (J.C.S.,  1927,  997— 1020).— The 
decomposition  of  a  number  of  quaternary  ammonium 
hydroxides,  phenoxides,  carbonates,  TO-nitrophen- 
oxides,  acetates,  chlorides,  and  iodides  has  been 
examined,  and  the  structural  conditions  underlying 
the  production  of  an  olefine  and  a  tertiary  amine 
(normal  reaction  A),  or  of  an  alcohol  and  a  tertiary 
amine  (reaction  B),  have  been  determined,  and  are 
found  to  be  in  agreement  with  the  authors’  suggested 
mechanism  of  the  reaction  based  on  the  incipient 
ionisation  of  the  hydrogen  on  the  second  carbon  from 
the  charged  nitrogen  atom  (cf.  Holmes  and  Ingold.  A., 
1926,  829)  and  the  electron  affinities  of  attached 
groups.  Exceptions  to  the  generalisation  (Hofmann’s 
rule)  that  the  olefine  produced  is  always  ethylene  if 
an  ethyl  group  is  present  are  given,  and  the  reasons 
both  for  the  rule  and  its  exceptions  are  elucidated. 
The  relative  ease  of  elimination  of  groups  as 
olefines  follows  the  sequence  CH2Me-CH2  <  CH„Me  < 
CH2Ph-CH2<N02-C6H4-CH2-CH2."  The  relative  ease 
of  elimination  of  methyl  alcohol  (reaction  B)  from 
quaternary  ammonium  hydroxides  of  the  type 
[NRMe3]OH,  as  R  is  varied,  increases  in  the  order 
Et  <  <  CHMeEt  <  CHMePr*  <  CMe3  <  Pr“  < 

CH2-CH,-CH2Me  <  CH2-CHMea  <  CH2-CHEt2  < 
CH./CHPrv  When  the  anion  is  varied  in  the  ease 
of  trimethyl- ra-propylammonium  compounds,  the 
amount  of  decomposition  in  accordance  with  the 
reaction  [NMe3Pr]X — >  NMe2Pr+MeX  increases  in 
the  order  OH'<(OPh’  and  C03")<(C1'  and  I')< 
[OC6H4-N02'  (to)  and  CHyCO/j,  which,  with  the 
exception  of  chlorides  and  iodides,  is  in  the  anticipated 
order  of  increasing  ionisation  of  the  compounds  HX 
in  aqueous  solution.  The  following  compounds  have 
been  prepared  in  the  course  of  the  investigation : 
dimethyldhyl-n-propylammonium  iodide  ( picrate, ,  m.  p. 
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185 — 187°);  dimethyl  -  n  ~ propylammoniu?n  picrate, 
m.  p.  108 — 109° ;  $-phenylethyldimelhylethylammcmiuin 
iodide ,  m.  p.  158 — 159°  ( picrate ,  exists  in  two  crystallo¬ 
graphic  modifications,  m.  p.  96 — 97°  and  115 — 116°); 
dimethylethylainmonium  picrate  has  m.  p.  202 — 203° 
(Kohn  and  Morgenstern,  A.,  1907,  i,  681,  give  193 — 
194°).  The  interaction  of  p-phenylethyl  chloride  and 
P-p-nitrophenylethyldimcthylamine  yields  p-nitro- 
styrene,  p-phenylethyldimethylamine,  and  di-{p- 
phenylethyl)dimethylammonium  chloride,  xn.  p.  70° 
{picrate,  m.  p.  Ill — 112°),  the  expected  quaternary 
compound  being  unstable.  Phthal-P-bromoethyl- 
imide  condenses  with  dimethylethylamine  to  yield 
P-phthalimidodimetliyidiethylamnionium  bromide,  m.  p. 
280°  (decomp.),  which  on  hydrolysis  and  treatment 
with  sodium  picrate  yields  dimethylethylethylenedi- 
ammonium  picrate,  m.  p.  198°  (decomp.).  Tetra- 
methylethylenediamine  (which  maybe  obtained  in  40% 
yield  when  ethylenediamine  sulphate  is  heated  with 
paraformaldehyde  at  130 — 140°  for  4  hrs.)  reacts 
with  ethyl  iodide  to  yield  s-tetramethyldiethylethylene- 
(liammonium  di-iodide,  m.  p.  233°  (decomp.)  [dipicrate, 
m.  p.  261°  (decomp.)].  fi-Bimethylaminodimethyldi- 
ethylammonium  picrate,  m.  p.  212 — 213°  (not  pure) ; 
hexam ethylethylenediammonium  dipicrate,  m.  p.  285° 
(decomp.) ;  B-hydroxydimelhyldielhylammoniurn  iodide 
{picrate,  two  modifications,  in.  p.  237 — 239°  and  258°) ; 
$-cMorodimcthylethylammonium  picrate,  m.  p.  126 — 
127°;  fi-chlorodimcthyldiethylammonium  iodide,  m.  p. 
198°  [picrate,  m.  p.  192 — 193°);  trim ethyl-n-propyl- 
ammonium  picrate,  m.  p.  195 — 196°  (free  base,  b.  p. 
85 — 66°) ;  dimethyliscfbutylamine,  b.  p.  80 — 81° 
(picrate,  m.  p.  124°) ;  trimethylisobutylammonium 
picrate,  m.  p.  173 — 174°,  and  dimethyl-n-propylamine, 
b.  p.  65— -66°,  arc  described.  J.  W.  Baker. 

Action  of  substances  containing  an  active 
methylene  group  on  hexamethylenetetramine. 
M,  V.  Ionescu  and  V.  N.  Georgescu  (Bull.  Soc. 
chim.,  1927,  [iv],  41,  692 — 706). — Substances  of  the 
types  -COCHyCO,  -COCEUCC,  and  -COCHyClN- 
containing  a  reactive  methylene  group,  may  be 
classified  according  to  whether  they  react  or  do  not 
react  with  hexamethylenetetramine  in  aqueous  or  in 
alcoholic  solution.  Deoxybenzoin,  cyclopentadiene, 
indene,  fiuorene,  etc.  do  not  react.  The  following 
substances  react  with  increasing  ease  :  ethyl  malon- 
ate,  ethyl  acetoacetate,  acetylacetone,  indanedione, 
dimethyldihydroresorcinol,  diphenyldihydroresorcinol, 
phenylmethylpyrazolone  and  its  liomologues,  di- 
uidone.  In  the  first  stage  of  the  reaction,  an  additive 
compound  (I)  is  formed  which  is  subsequently  de¬ 
composed  by  a  second  molecule  of  the  compound  with 
a  reactive  methylene  group,  affording  a  methane 
derivative  of  the  type  (II). 


The  formation  of  these  disubstituted  derivatives 
?  ®ethane  cannot  be  attributed  to  preliminary 
jorolysis  of  hexamethylenetetramine  to  formalde¬ 


hyde,  since  hexamethylenetetramine  is  decomposed 
by  water  only  on  prolonged  boiling  in  presence  of 
acids,  whereas  the  reaction  in  question  takes  place 
rapidly  in  neutral  solution  and  in  anhydrous  solvents 
such  as  benzene,  toluene,  or  xylene.  In  certain  cases, 
the  methane  derivative  undergoes  oxidation  or  de¬ 
hydrogenation,  yielding  the  corresponding  methenyl 
derivative,  >C-C(CO):CH-CH(CO)-C<.  Thus  5:5- 
dimethylcycZohexane-1  :  3-dione  and  hexamethylene¬ 
tetramine  in  absolute  alcohol  afford,  in  addition  to 
methylenebis  -4:4-  dimethylcycfohexane-2  :  6  -  dione, 
m.  p.  190°  (Vorliinder,  A.,  1900,  i,  99),  the  amino-deriv¬ 
ative  of  methenylbis- 4  :  i-dimethylcyclohexane-2  : 6- 

dwne,  Clvle2<^|[->C0>C.CH-C<  .CH2>OMe2, 

m.  p.  257 — 258°,  together  with  a  little  tetramethyl- 
decahydroacridinedione,  m.  p.  267°  (Vorliinder,  loc. 
cit.);  in  aqueous  solution  the  methylene  derivative 
is  obtained  quantitatively.  5  -Phenylryclohexane- 
1  :  3-dione  in  alcohol  affords  metkylenebis-4-phenyl- 
cyclohexane-2  :  6-dione,  m.  p.  213°,  and  a  little  di- 
phenyldecahydroacridinedione.  With  ethyl  aceto¬ 
acetate  the  reaction  is  more  complex,  the  mixture 
of  methylene-  and  methenyl-bisacetoacetates  first 
formed  yielding,  under  the  influence  of  ammonia 
formed  in  the  reaction,  ethyl  dihydroIutidine-3  :  5-di- 
carboxylate,  m.  p.  182°,  and  a  little  ethyl  lutidine- 
3  : 5-dicarboxylate.  Similarly,  acetylacetone  in 
alcohol  readily  affords  the  compound 

CAc^Q^f^^^CINH,  m.  p.  217°,  obtained  by 

Claisen  (A.,  1897,  i,  592)  by  cyclisation  of  the 
methenyl  derivative  first  produced.  The  non-re¬ 
activity  of  ethyl  malonate  with  hexamethylenetetr¬ 
amine  is  in  harmony  with  its  low  speed  of  reaction 
with  aldehydes  and  with  ethyl  orthoformate  (Claisen. 
loc.  cit.)  and  with  its  smaller  additive  capacity  towards 
heterogeneous  asymmetric  conjugated  systems,  and 
is  attributed  to  a  special  structure  in  its  valency  field, 
tho  alkoxy-groups  decreasing  the  electronegative 
action  of  the  carbonyl  groups  on  the  attached  methyl¬ 
ene  group.  R.  Brightman. 

Spermine.  VI.  F.  Wrede,  H.  Fanselow,  and 
E.  Strack  (Z.  physiol.  Chem.,  1927,  163,  219—228; 
cf.  this  vol„  264;  Dudley,  Rosenheim,  and  Starling, 
A.,  1926,  1234). — The  constitution  of  spermine, 
NH2*[CIL,]3-NH-[CH2]1-NH,[CH2]3-NH!,,  is  confirmed 
by  synthesis.  y-Bromopropylphthalimide  does  not 
react  with  tetramethylenechamine  in  the  desired 
manner,  but  by  using  y-iodopropylphthalimide,  m.  p. 
88°,  and  excess  of  the  diamine,  a  product  is  obtained 
which  on  hydrolysis  successively  with  alkali  and 
hydrochloric  acid  gives  spermine  (m-nitrobenzoyl 
derivative,  m.  p.  172°),  isolated  as  phosphate,  m.  p. 
224—228°. 

Tetramethylenediamine  is  converted  into  its 
s-dibenzenesulphonyl  derivative,  m.  p.  131°,  and 
methylated  with  methyl  sulphate  to  give  s -di- 
benzenesulphonyldimethyltetramelhylenediamine,  m.  p. 
151°.  NE'-Dimethyltetramcthylenediamine,  b.  p.  168° 

[ hydrochloride ,  chloroplatinate,  C6H16N2,H2PtCl6,  m.  p. 
242°  (decomp.),  and  di-m-nitrobenzoyl  derivative, 
m.  p.  118°,  described],  obtained  by  hydrolysis  of  the 
dibenzenesulphonyl  compound,  condenses  more 
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readily  with  y-bromopropylphthalimide,  giving  after 
hydrolysis  dimethylspermine  (yielding  a  cMoroaurate, 
C12HmN4,4HAuCI4,  m.  p,  200°,  decomp.  205°),  which 
is  methylated  with  methyl-alcoholic  potassium  hydr¬ 
oxide  and  methyl  iodide  to  hexamcthylspermine 
tetramethiodide  (decamethylspermine  iodide)  (tetra- 
methochloride,  mercuric  chloride  double  salt,  chloro- 
auratc,  and  chloroplatinate  identical  with  those  from 
permethylated  spermine).  C.  Hollins. 

Unsaturated  compounds  from  a-amino-acids 
and  their  conversion  into  oc-keto-acids.  E. 
Abderiialden  and  E.  Rossner  (Z.  physiol.  Chcm., 
1927,  163,  261—266;  cf.  this  vol„  576).— When 

chioroacetybd- valine  is  treated  with  phosphorus 
pentachloride  in  acetyl  chloride,  ether,  or  carbon 
tetrachloride,  there  is  obtained  after  treatment  with 
water  a  compound,  C,Hai03N,  m.  p.  203°,  which  is 
probably  a-acetamido-p-methylcrotonic  acid.  This, 
on  hydrolysis  with  25%  sulphuric  acid,  isomerises 
to  a-acetimidofso valeric  acid,  -which  is  at  once  hydro¬ 
lysed  to  dimcthylpyruvic  acid  (isopropyiglyoxylic 
acid),  m.  p.  24°,  b.  p.  85°  [phenylhydrazone,  m.  p. 
143°  (decomp.)],  isolated  as  its  copper  salt.  The  same 
keto-acid  is  obtained  from  a-bromoisohexoyl-d- valine. 
Chloroacctyl-t- leucine  on  one  occasion  gave  with 
phosphorus  pentachloride  in  carbon  tetrachloride  an 
unsaturated  compound,  C8H1303N,  m.  p.  150°,  [tx] 
— -22-4°,  but  the  corresponding  keto-acid  -was  not 
obtained.  The  product,  C10H16O4N2,  described  by 
Fischer  and  Konigs  (A.,  1907,  i,  486),  probably  resulted 
from  bromoisohexoylasparagine  in  a  similar  manner. 

C.  Hollins. 

Behaviour  of  hexoses  and  hexosemonophos- 
phoric  acids  to  serum  and  amino-acids.  C. 
Neuberg  and  M.  Kobel  (Biochem.  Z.,  1927,  182, 
273 — 284). — In  continuance  of  previous  observations 
(A.,  1926,  151,  1061 ;  this  vol.,  378),  it  is  shown  that 
alterations  of  rotation  occur  when  hexosemonophos- 
phoric  acids — Neuberg's,  Robison’s,  and  that  obtained 
from  sucrosemonophosphoric  acid — are  mixed  with 
sodium  aspartate  and  glutamate,  dZ-alanine,  carb¬ 
amide,  and  horse-serum.  J.  Pkyde. 

Synthesis  of  tertiary  leucine.  E.  Abderhalden 
and  E.  Rossner  (Z.  physiol.  Chem.,  1927,  166,  158; 
cf.  this  vol.,  576). — Tertiary  leucine  (“^-leucine”) 
has  previously  been  synthesised  by  Knoop  and 
Landmann  (A.,  1914,  i,  257).  C.  Hollins. 

Action  of  sodium  hypochlorite  on  amides.  IV. 
I.  J.  Rink.es  (Rec.  trav.  chim.,  1927,  46,  268 — 277 ; 
cf.  this  vol.,  45). — Diethylmalonic  acid,  prepared  by 
the  hydrolysis  of  5 : 5-diethylbarbituric  acid  with 
33%  potassium  hydroxide,  was  converted  through 
the  acid  chlorido  into  the  diamide,  and  this  was 
treated  with  sodium  hypochlorite  solution  at  0°,  and 
the  product  decomposed  with  the  calculated  quantity 
of  sulphuric  acid.  This  liberated  N-chlorodieihyl- 
maionamide,  m.  p.  135°,  which  gave  a  strong  chlorine 
reaction.  When  the  solution  was  kept  for  24  hrs. 
before  being  acidified,  the  product  was  aa-diethyl- 
hydantoin  (cf.  G.P.  310,426;  B.,  1919,  389a). 

Maleamide  (cf.  Reiser  and  McMaster,  A.,  1913,  i, 
253),  m.  p.  180°,  resolidifying  and  melting  again  at 
266°  (decomp.)  owing  to  conversion  into  fumaramide. 


is  converted  by  sodium  hypochlorite  at  0°  and  decom¬ 
position  after  24  hrs.  into  uracil. 

The  monoamide  of  maleic  acid  (this  vol.,  45),  when 
treated  with  aqueous  sodium  hypochlorite,  gave  a 
solution  which,  after  heating  to  remove  hypoehlorous 
acid,  contained  sodium  $-carboxyvinylcarbamate, 
CO,Na-GH;CH-NH-C02Na ;  this  with  dilute  sulphuric 
acid  evolved  acetaldehyde,  and  when  treated  at  0° 
with  semicarbazide  hydrochloride  formed  fJ-aemi- 
carbazinopropionic  acid,  m.  p,  116°  (decomp.),  and 
with  hydroxylamine  hydrochloride  the  oximinoprop- 
ionie  acid. 

Maleimide  when  treated  with  sodium  hypochlorite 

gave  2  :  §-dikctodihydrometoxazine3  C0<Cq  "pQ^>NH, 

m.  p.,158°  (decomp.),  a  weakljr  acid  substance  which  is 
at  once  decomposed  by  sulphuric  acid  to  give  acetalde¬ 
hyde  and  carbon  dioxide  (cf.  Mohr,  Kohler,  and 
Ulrich,  A.,  1909,  i,  649). 

Heptinamide  (cf.  A.,  1920,  i,  322)  with  sodium 
hypochlorite  and  acetic  acid  yielded  heptinchloro- 
amide,  which  with  barium  hydroxide  gave  K-hepto- 
nitrile. 

Methyl  styrylcarbamate  is  not  hydrogenated  by 
aluminium,  but  is  hydrogenated  by  nickel  and 
hydrogen  to  methyl  [3-phenylethylcar hamate,  m.  p, 
30°,  b.  p.  161°/10  mm.,  hydrolysed  by  acid  to  [3-phenyl- 
ethylainine  (cf.  Weerman  and  Jongkees,  A.,  1906, 
i,  665). 

The  difficulty  of  decomposition  of  a-substituted 
ap- unsaturated  amides  by  hypoehlorous  acid  is 
noted ;  a-phenylcinnamamide  is  not  readily  converted 
into  the  ketone  (cf.  Harrison  and  Wood,  A.,  1926, 
835).  E.  W.  Wignall. 

Phenyl-a-hydroxycrotonamide  —  a  ketone 
ether-oxide  hydrate.  J.  Bougatjlt  (Bull.  Soc, 
chim.,  1927,  [iv],  41,  668— 676).-See  A.,  1926,  167, 
404,  518,  613,  725. 

Pyruvic  gmaneide.  M.  Garino  and  (Signa.)  A. 
Dagnino  (Gazzetta,  1927,  57,  333— 334).— Ethyl 
pyruvate  condenses  with  guanidine  to  give  pyruvic 
guaneide,  NH(NH-COAc)2,  m.  p.  122°  (decomp.). 

E.  W.  Wignall. 

Phenyl-a-chloroacetonitrile  and  a-hromoiso- 
butyronitrile.  A.  Ckrz^szczewska  and  J.  Popiel 
(Rocz.  Chem.,  1927,  7,  74 — 78). — a.-Bromoisobutyro- 
nitrile,  b.  p.  61-2 — 61-6°/5  mm.,  is  prepared  by  the 
action  of  phosphorus  tribromide  on  acetoneeyano- 
hydrin.  R.  Truszkowski. 

Unsaturated  aliphatic  nitriles.  A.  Macq  (Bull. 
Acad.  roy.  Belg.,  1926,  [v],  12,  753—774;  cf.  A., 
1922,  i,  817). — By  the  dehydrating  action  of  thionyl 
chloride  on  di-n-propyl  ketone  cyanohydrin,  a  mixture 
of  the  two  geometrically  isomeric  aL-propyl-Aa-pente.xo- 
nitriles  is  obtained.  On  repeated  distillation,  the  less 
stable  form  isomerises  and  homogeneous  trana- 
a.-propyl-Aa-pentenonilrile,  b.  p.  175-8 — 176°/758  mm., 
df  0-8217,  nf,  1-4355,  is  obtained,  cis-a- Propyl- Aa- 
pentenonitrile,  b.  p.  181 —  182°/757  mm.,  df  0-8217, 
n*  1-4377,  is  obtained  by  isomerisation  of  the  Irans- 
form  by  sodium  phenoxide.  The  configurations  are 
assigned  by  analogy  of  stability  and  physical  pro¬ 
perties  with  those  of  the  corresponding  unsaturated 
acids.  By  fractional  crystallisation  of  the  hydrolytic 
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product  of  either  of  the  nitriles,  the  isomeric  a-propyl- 
tL-pentenamides,  m.  p.  89°  and  115-5°,  are  obtained. 
These  also  undergo  isomerisation  with  sodium  phen- 
oxide  or  sulphuric  acid.  cis- a- M  ethyl- Aa-penteno- 
nitrile,  b.  p.  137-2 — 137-4°/763  mm.,  df  0-8170, 
nf  1-4262,  ti&ns-a-meihyl-Aa-pentenonitrile,  b.  p.  156“ 
(not  obtained  pure),  and  the  geometrically  isomeric 
a- methyl- Aa-penlenamides ,  m.  p.  65-5°  and  96°,  are 
obtained  in  a  similar  way  from  methyl  n-propyl 
ketone  cyanohydrin .  Since  these  substances  mutu ally 
isomerise,  isomerism  due  to  the  position  of  the  double 
linking  is  considered  improbable. 

a-Ethylcrotononitrile  (Henry,  A.,  1899,  i,  568)  is 
separated  by  distillation  into  two  forms  :  stable,  b  p. 
139-4— 139-6°/755  mm.,  df  0-8232,  nf,  1-4279,  and 
labile,  b.  p.  156 — 157°  (not  obtained  pure,  owing 
to  traces  of  chlorinated  substances).  The  hydrolytic 
product  of  the  stable  nitrile  yields  the  isomeric 
u-eihylcrotonamides,  m.  p.  94°  (33%)  and  m.  p.  109° 
(86%)  (cf.  Mannich  and  Zernik,  A.,  1908,  i,  399). 

Diisopropyl  ketone  cyanohydrin ,  m.  p.  59°,  b.  p. 
111°/18  mm.,  yields  similarly  E-methyl-a-isopropyl- 
crolononitrile,  b.  p.  178 — 179°/757  mm.,  df  0-8384, 
n%  1-4472.  G.  A.  C.  Gough. 


Action  of  organo-magnesirtm  compounds  on 
nitriles.  a-Chloronitriles.  M.  Theunis  (Bull. 
Acad.  roy.  Belg.,  1926,  [v],  12,  785 — -796;  cf.  A., 
1923,  i,  311;  1926,  55). — a-Chloro-n-valeronitrile 

reacts  with  magnesium  ethyl  bromide  (2  mols.)  to 


give  mainly  yB-iinino-y-elhylheptane, 


V  *  >NH, 

Util  rQ 


b.  p.  68 — 69°/ll  mm.  ( chloroplatinate ,  m.  p.  177— 
178°;  phenylthiocarbamate,  m.  p.  79—80°),  together 
with  ( ?)  3  :  3  :  6  :  6 -tetraethyl-2  :  5-di-n-propylpiper - 
mine  (3 — 4%  by  weight  of  the  nitrile),  b.  p,  128 — 
131°/11  mm.  ( dihydrochloride ,  m.  p.  183 — 184°). 

yH-Imino-y-ethylheptane  yields,  on  treatment  with 
nitrous  acid,  y- ethyl- -heptene  (55%),  b.  p.  140 — 
14r/769  mm.,  df  0-7477,  nf  1-4276,  and  y-ethyl- 
heptyly-nitrite,  b.  p.  100°/11  mm.  y-Ethyl-Av- heptene, 
df  0-7482,  nf  1-4279,  is  also  obtained  by  the  dehydr¬ 
ation  of  y-ethylheptan-y-ol  (from  ethyl  n- valerate 
and  magnesium  ethyl  bromide).  The  slight  difference 
in  the  physical  properties  is  attributed  to  admixture, 
in  the  second  case,  with  small  amounts  of  y-ethyl- 
As-heptene. 

a-Chloroisohexonitrile  reacts  with  magnesium  ethyl 
bromide  to  give  yS-imino-^-methyl-y-ethylheptane ,  b.  p. 
71— 73°/ll  ram.,  df  0-8170,  nf  1-4410. 

G.  A,  C.  Gough. 

cycloPropane  derivatives.  P.  Bruylants  (Bull. 
Soc.  chim,  Belg.,  1927,  36,  153 — 164). — Known 

carbinols  of  the  type  CRR'(OH)-CH<V^  show  a 

ri 

smaller  molecular  exaltation  than  expected,  and 
14  new  cyclopropyldialkylcarbinols,  prepared  by  the 
orignard  reaction  from  ethyl  cycfopropanecarboxylate 
w  alkyl  cj/cfopropyl  ketones,  are  now  examined.  The 
?;  P-»  and  nD,  respectively,  of  the  carbinols  are : 
dimethyl,  123-4-123-6°/752  mm.,  0-88063,  1-43257; 
methylethyl,  143-4— 143-8°/762  mm.,  0-88565, 

melhylpropyl,  163-5— 163-9°/761  mm., 

P44344;  methylbutyl,  182 — 188°/752  mm., 
121°/106  mm.,  (df)  0-87447,  1-44514;  diethyl, 


162-9— 163- 1°/759  mm.,  0-88782,  1-44635;  ethyl- 
propyl,  182-0— 182-5°/770  mm.,  0-87908,  1-44745; 
ethylbutyl,  95 — 96°/18  mm.,  0-87642,  1-45016;  ethyl- 
amyl,  110-5—111-5719  mm.,  0-87232,  1-45156;  di- 
propyl,  197-8— 198-27762  mm.,  0-87284,  1-44846; 
propylbutyl,  103 — 104°/14  mm.,  0-87148,  1-45046; 
propylamyl,  120 — 121°/18  mm.,  0-86785,  1-45166 ; 
propylhexyl,  134-5 — 135-5°/lG  mm.,  0-86555,  1-45237  ; 
dibutyl,  117-5 — 118°/14  mm.,  0-87008,  1-45207 ;  butyl- 
amyl,  133-5— 134718  mm.,  0-86462,  1-45317.  Sub¬ 
stitution  of  ethyl  for  methyl  brings  about  an  increase 
in  density,  the  increase  being  less  marked  in  the 
higher  members  of  the  series.  Substitution  of  higher 
alkyls  for  ethyl  decreases  the  density,  the  differences 
being  alternately  smaller  and  larger.  In  all  the 
tertiary  alcohols  examined,  the  molecular  exaltation 
is  less,  than  is  expected  in  cyclopropane  derivatives. 
It  is  suggested  that  methyl  is  less  saturated  than 
ethyl,  ethyl  than  propyl,  and  so  on.  The  “  conjug¬ 
ation”  of  the  alkyl  groups  with  the  cyclopropane  ring 
decreases  the  molecular  exaltation,  and  the  decrease 
is  less  as  the  homologous  series  is  ascended. 

C.  Hoelins. 

Synthesis  of  dici/cio-[0  :  2  :  2]~hexane.  N.  D. 
Zeeinski  and  K.  A.  Kozeschkov  (Ber.,  1927,  60, 
[£],  1102 — 1108).— cycloHcxanc-1  :  4-dione  is  reduced 
by  sodium  amalgam  in  aqueous  suspension  in  presence 
of  carbon  dioxide  to  a  mixture  of  the  cis-  and  Irans- 
diols,  which  is  converted  by  fuming  hydrobromic 
acid  at  100°  into  trans-l  :  4-dibromocyclohexane,  cis- 
1  :  4-dibromocyclohexane,  b.  p.  111°/13  mm.,  and  an 
isomeric  dibromide  (probably  1  :  2-  or  1  :  3-dibromo- 
cyclohexanc),  ra.  p.  48°.  The  cis-dibromidc  dissolved 
in  absolute  isoamyl  ether  is  transformed  by  sodium 
at  170—180°  into  dh‘cyclo-[0  :  2  :  2]-hexane,  b.  p. 
78-5 — 79-5°/732  mm.,  df  0-8245,  nf  1-4475,  and 
A“(-hexadiene,  characterised  by  conversion  into  the 
tetrabromohexanes,  m.  p.  53—54°  and  64 — 65°,  re¬ 
spectively.  [In  an  addendum,  doubts  are  expressed 
regarding  the  structure  of  the  dicyclo-eompound, 
since,  although  its  physical  properties  are  in  harmony 
with  this  conception,  its  unusual  explosivity  when 
mixed  with  oxygen  suggests  that  it  is  a  monPcyclic 

IT 

compound  with  free  valencies,  ~CH<C  q  jj  2 . q j.j C>  CH  .] 

The  “  dicyclie  ”  compound  is  very  readily  oxidised  by 
permanganate  and  is  converted  by  bromine  exclusively 
into  the  liquid  dibromide,  trans-l  :  4-Dibromocyc/o- 
hexane  is  transformed  by  sodium  in  presence  of  iso- 
amyl  ether  mainly  into  A1:3-cycZohexadiene  mixed 
with  Aaf-hexadiene ;  the  “  dicyclic  ”  compound  is 
not  produced.  H.  Wren. 

Piperidine  as  a  general  reagent  for  the  deter¬ 
mination  of  the  constitution  of  halogenonitro- 
compounds.  Nitration  of  4  :  4'-dihalogeno-di- 
phenylmethane  and  -s-diphenylethane .  R.  J.  W. 
Le  Fevre  and  E.  E.  Turner  (J.C.S.,  1927,  1113 — 
1122). — Piperidine  reacts  more  readily  with  labile 
halogen  atoms  in  aryl  halogenonitro-derivatives  than 
do  other  reagents,  and  the  resulting  piperidino-eom- 
pounds  are  usually  crystalline,  and  are  obtained  free 
from  by-products.  The  use  of  sodium  acetate  in 
the  preparation  of  piperidino-derivatives  is  unsatis¬ 
factory,  better  results  being  obtained  using  piperidine 
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alone  in  the  cold  or  at  100°.  Thus  from  the  appro¬ 
priate  halogen  compounds  are  obtained  :  3  :  3 '-di- 
nitro-i  :  4f-dipiperidinodiphenylsvlphone,  m.  p.  183-5° ; 
4  -  bromo  -  2  -  nitropiperidinobenzene,  m.  p.  48 — 49° ; 

1  -  nitro  -  2  : 4  -  dipiperidinobenzene,  m.  p.  67 — 68°; 

2  -  chloro  -  4  -  nitropiperidinobenzene,  m.  p.  47 — 48°; 

4  :  5-dichloro-l-nUro-2-pipcridinobenzene,  ni.  p.  64 — 
65°,  which  is  obtained  by  the  action  of  piperidine  on 
either  1  :  2-dichloro-4  :  5-dinitrobenzene  (best  pre¬ 
pared  by  the  nitration  of  3  :  4-dichloronitrobenzene, 
separated  from  the  nitration  products  of  o-dichloro- 
benzone)  or  2  :  4  :  5-trichloro-l-nitrobenzene ;  5-nitro- 
2-piperidinobenzoic  acid,  m.  p.  201 — 202°  (ethyl  ester, 
m,  p.  78 — 79°);  ethyl  Z-nitroA-piperidinobenzoate, 
Contrary  to  the  observations  of  Borsche  and  Babr 
(A.,  1914,  i,  28),  both  the  chlorine  atoms  in  1  : 3-di- 
chloro-4  :  6-dinitrobenzene  are  equally  reactive,  since 
in  presence  of  a  slight  excess  of  piperidine  4 :  6 -di- 
nitro-1  :  Z-dipiperidinobenzene,  m.  p.  130 — 131°,  is 
formed,  care  being  required  to  stop  the  reaction  at 
the  formation  of  3  -  chloro  -4:6-  dinitropiperidino  - 
benzene,  which,  moreover,  readily  reacts  with  aniline 
to  yield  4 :  G-dinitro-Z-anilino-l-piperidinobenzene, 
m.  p.  148 — 148-5°.  1:3:  5-Tribromo-2  : 4-dinitro¬ 
benzene  reacts  with  2  mols.  of  piperidine  to  yield 
1  :  Z-dibromo-2  :  ‘k-dinitro-o-piperidinobenzene,  m.  p. 
125 — 126°,  whilst  with  an  excess  of  piperidine  it 
yields  2  :  4-dinitro-l  :  3  :  5-tripiperidinobenzene,  m.  p. 
177 — 178°  (Borschc  and  Trautner,  A.,  1926,  390,  give 
147 — 148°).  4  : 4'-Dichlorodiphenylmethane  (con¬ 
veniently  obtained  by  the  Sandmeyer  reaction  on  the 
4  : 4'-diamino-compound)  on  nitration  yields  4  :  4 '-di- 
chloro- 3  :  Z'-dinitrodiphenylmethane,  m.  p.  198—199°, 
which  with  piperidine  yields  3  :  Z'-dinitroA  :  4 '-di- 
piperidinodiphenylmethane,  m.  p.  183 — 184°.  4  :  4'- 
Dibromo-s-diphenylethane  on  nitration  yields  4  : 4'- 
dibromo- 3 :  Z'-dinitro-s-diphenylethane,  m.  p.  204°, 
from  which  a  dipiperidino-com'poxmd,  m.  p.  235 — 
240°,  is  similarly  obtained.  Piperazine  reacts  with 
l-chloro-2  :  4-dinitrobenzene  to  yield  1  :  4-di-ap-di- 
nitrophenylpiperazme,  m.  p.  240°  (decomp.),  and  with 
the  trinitrochlorobenzene  to  yield  1  : 4-di-oop-tri- 
nitrophenylpiperazine,  not  melting  at  260°.  4  :  4'-Di- 
bromo-3  :  3'-dinitrodiphenyl  reacts  with  piperazine 
to  yield  a  monopiperazine  derivative,  m.  p.  215°,  and 
with  benzidine  to  yield  a  compound,  C^E^O^NjBr, 
m.  p.  251°;  in  neither  case  was  a  Kaufler  type  of 
compound  produced.  J.  W.  Baker. 

Aromatic  fluoro-compounds.  I.  Preparation. 
G.  Balz  and  G.  Schiemann  (Ber.,  1927,  60,  [B], 
1186 — 1190). — The  necessary  amine  is  diazotised  in 
acid  solution  and  the  diazonium  fluoborate  is  pre¬ 
cipitated  by  40%  hydrofluoboric  acid.  The  fluo¬ 
borate  is  collected,  washed  successively  with  acid, 
alcohol,  and  ether,  and  dried.  It  is  then  gently 
heated  in  a  glass  flask,  when  it  decomposes  into 
nitrogen,  boron  trifluoride,  and  the  aromatic  fluoro- 
compound.  The  diazonium  fluoborates  are  generally 
very  stablo  substances,  which  may  frequently  be 
crystallised  from  warm  water.  They  are  not  ex¬ 
plosive.  The  following  substances  are  described  : 
phenyldiazonium  fluoborate,  decomp.  121 — 122°  after 
darkening  at  80°,  df  1*53,  and  fluorobenzene,  b.  p. 
85°/760  mm.;  p-tolyldiazonium  fluoborate,  decomp. 


110°,  df  1-48;  m-xylyldiazonium  fluoborate,  decomp. 
108°,  df  1-50,  and  4-fluoro-ni-xylene,  b.  p.  143 — 144°/ 
749  mm.;  a -naphthyldiazonium  fluoborate,  decomp. 
113°,  and  a-fluoronaphthalene,  b.  p.  110°/17  mm., 
215° /758  mm. ;  diphenyleneA  :  4' -bisdiazonium  fluo¬ 
borate,  decomp.  157°  after  darkening  at  130°,  df 
1-73,  and  4  : 4'-difluorodiphenyl,  m.  p.  94 — 95°,  df 
1-328;  o-,  m-,  and  p-nitrophenyldiazonium  fluoborates, 
decomp.  135°,  178°,  and  156°,  respectively,  df  TG9, 

1- 66,  1-66,  respectively,  and  p-fluoronitrobenzene. 

H.  Wren. 

Disulphonation  of  r  n-  dichlorob  enz  e  n  e  and  s-tri- 
chlorobenzene.  W.  Davies  and  H.  G.  Poole 
(J.C.S.,  1927,  1122 — 1124). — When  m-dichlorobenzene 
is  heated  with  fuming  sulphuric  acid  (45%  S03)  at 
140—150°  for  5  hrs.  it  yields  1  :  Z-dichlorobenzene- 
4  : 6-disulphonic  acid  (amide,  in.  p.  276° ;  potassium 
salt  +0-25H2O),  which  yields  a  disulphonyl 
chloride  identical  with  that  obtained  by  the  action 
of  phosphorus  pentachloride  on  1  : 3-dihydroxy- 
benzcne-4  : 6-disulphonic  acid  (Poliak  and  Weiner- 
berger,  A.,  1915,  i,  529).  s-Trichlorobcnzene  on 
sulphonation  yields  s - trichlorobenzenedisulphonic  acid 
(amide,  m.  p.  248°;  sodium,  potassium,  and  barium 
salts ;  disulphonyl  chloride,  m.  p.  161-5°).  The  chlorine 
atoms  in  these  sulphonic  acids  are  unattacked  by  boil¬ 
ing  potassium  hydroxide  solution.  J.  W.  Baker. 

Mechanism  of  the  production  of  diphenyl  from 
benzene.  G.  Pyl  (Ber.,  1927,  60,  [B],  1133 — 1134). 

- — The  formation  of  diphenyl  from  benzene  in  a  sealed 
tube  at  300°  and  its  non-production  at  this  temperature 
under  atmospheric  pressure  is  regarded  as  evidence  in 
favour  of  the  initial  production  of  dihydrodiphenyl, 
since  this  change  is  accompanied  by  contraction  in 
volume.  A  direct  dissociation  into  phenyl  and  hydro¬ 
gen  involves  an  increase  in  volume.  H.  Wren. 

Fluorene  derivatives.  C.  Courtot  and  G.  Vig- 
nati  (Compt,  rend.,  1927,  184,  1179—1181;  cf.  this 
vol.,  234,  348). — Direct  chlorination  of  fluorene  in 
chloroform  at  0 — 5°  yields  a  mixture  of  2-chloro- 
fluorene  and  2 : 7-dichlorofluorene,  yielding,  on 
oxidation,  2-chlorofluorenone  and  2 : 7-diehloro- 
fluorenone.  Reduction  of  these  compounds  by  zinc 
and  alcoholic  ammonia  gives  2-chlorofiuorenol,  m.  p. 
142°,  and  2  :  7-dichloroflucrrenol,  m.  p.  154 — 155°. 
Nitration  of  the  mixture  of  chlorofluorencs  in  acetic 
acid  at  70 — 80°  gives  2-chloro-l-nitrofluorene,  m.  p- 
237°,  leaving  the  dichloro-compound  unattacked. 
Reduction  of  the  nitro-derivative  with  zinc  and 
alcoholic  ammonia  gives  2-chloro-l-aminofluorene, 
m.  p.  134°,  whilst  oxidation  yields  2-chloro-l-nitro- 
fiuorenone,  m.  p.  230°.  The  last-named  compound  is 
reduced  by  ammonium  sulphide  to  2-chloro-l-amino- 
fluorenone,  m.  p.  203 — 205°,  and  by  zinc  dust  to 

2- chloro-l-aminofiuorenol,  m.  p.  198 — 200°. 

M.  Clark. 

Polymerisation  of  indene.  Tetramdene. 
H.  A.  Bruson  (Ber.,  1927,  60,  [B],  1094-1098),— 
Indene  is  transformed  when  heated  in  a  scaled  tube 
for  25  hrs,  at  260°  into  non- crystalline  teiraindene, 
m.  p.  100 — 110°  according  to  the  rate  of  heating, 
which,  w-hen  more  strongly  heated  under  atmospheric 
pressure  or  in  a  high  vacuum,  is  decomposed  into 
indene,  hydrindene,  and  truxene.  H.  Wren. 
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Synthesis  of  triphenyl.  J.  von  Braun  (Ber., 
1927,  60,  [JBJ,  1180 — 1181). — The  addition  of  cydo- 
hexyl  bromide  to  a  mixture  of  benzene  and  carbon 
disulphide  containing  a  very  small  proportion  of 
aluminium  bromide  gives  eyefohexylbenzene  and  p-di- 
cyclo hexylbenzene,  m.  p.  100°.  The  latter  compound 
is  not  conveniently  dehydrogenated  by  lead  oxide  or 
sulphur,  but  is  transformed  by  bromine  at  160°  into 
triphenyl.  H.  Wren. 

Jackson  and  White’s  synthesis  of  phen- 
anthrene.  J.  Kenner  and  J.  Wilson  (J.C.S.,  1927, 
1108 — 1112). — The  action  of  o-bromobenzyl  bromide 
on  hydrazine  hydrate  in  alcohol  yields  di-o-bromo- 
benzylkydrazine  isolated  as  its  hydrochloride, ,  m.  p. 
214°  ( benzylidene  derivative,  m.  p.  116°),  and  iri-o- 
bromobenzylhydrazine  hydrochloride,  m.  p.  194°,  which  is 
readily  oxidised  in  boiling  alcoholic  solution  by  cupric 
oxide  or  gradual^  by  atmospheric  oxygen  to  o-bromo- 
benzylidenedi-o-hrmnohenzylhydrazine,  m.  p.  108°, 
which  is,  therefore,  usually  a  product  of  the  original 
reaction  (cf.  Busch  and  Weiss,  A.,  1900,  i,  699).  Tri- 
benzylhydrazine  hydrochloride  is  similarly  oxidised  to 
benzylidenedibenzylhydrazine,  but  dibenzylhydrazine 
does  not  undergo  atmospheric  oxidation.  When  the 
dibromodibenzylhydrazine  is  treated  with  yellow 
mercuric  oxide,  an  almost  quantitative  yield  of 
2 : 2'-dibromodibenzyl,  m.  p.  84-5°,  is  obtained,  and 
this,  when  refluxed  in  dry  ether  with  sodium  powder 
for  14  days,  yields  dibenzyl  in  more  than  50%  yield, 
together  with  phenanthrene  and  its  dihydro -deriv¬ 
ative,  a  12%  yield  of  phcnanthxaqumone  being 
obtained  on  oxidation.  These  results  are  in  agree¬ 
ment  with  the  view  that  dibromodibenzyl  rather  than 
ditolyl  is  the  intermediate  in  Jackson  and  White’s 
synthesis  (A.,  1881,  822)  of  phenanthrene.  The  salt, 
m.  p.  202°,  described  by  Busch  and  Weiss  ( loc .  cit., 
who  give  the  m.  p.  200°)  as  the  dihydrochloride  of 
dibenzylhydrazine,  is  shown  to  be  the  monohydro¬ 
chloride.  J.  W.  Baker. 

Aluminium  amalgam  as  an  agent  for  the 
reduction  of  benzenesulphonyl  chlorides  to  thio- 
phenols.  E.  Gebauer-Fuxlneg  (J.  Amer.  Chem. 
Soo.,  1927,  49,  1386 — 1387). — Benzenesulphonyl 

chlorides  can  be  reduced  to  thiophenols  by  treatment 
with  H  parts  of  aluminium  amalgam  (Wislicenus,  A., 
1896,  i,  671)  in  alcohol-ether  solution,  the  necessary 
water  being  added  gradually.  Yields  of  50 — 70%  of 
thiophenols  were  obtained  from  2  :  5-dichlorobenzene- 
sulphonyl  chloride,  naphthalene- |3-sulphonyl  chloride, 
and  acetanilide-p-sulphonyl  chloride. 

F.  G.  Willson. 

Chlorination  of  anilides  ;  directing  influence 

of  the  acylamido-group.  K.  J.  P.  Orton  and 
A.  E.  Bradeielu  (J.C.S.,  1927,  986 — 997 ;  cf.  ibid,, 
1909,  95,  1056;  1911,  99,  1185,  1369).— Previous 
experiments  on  the  chlorination  of  aeylanilides  have 
been  repeated  using  a  method  which  avoids  dilution 
o'  the  solvent  during  the  reaction.  Acetanilide  is 
chlorinated  by  means  of  p-toluenesulphondichloro- 
amide  or  acetchloroamide,  or  by  direct  transformation 
of  Y-chloroacetanilide  in  presence  of  0J  mol.  of 
hydrogen,  chloride  at  20°  in  {a)  chloroform,  (b)  acetic 
acid  (99-7%),  (c)  acetic  acid  (50%),  and  (d)  methyl 
a‘Cohol.  After  hydrolysis  and  steam  distillation,  the 


mixture  of  bases  is  rcacetylatcd.  The  product, 
analysed  by  the  f.-p.  method  and  by  fractional 
sublimation  at  50 — 60°,  which  quantitatively  removes 
o-ebioroacetanilide,  contains  (a)  68-8%,  (b)  67-5%, 
(c)  60-7%,  and  (d)  60-6%,  respectively',  of  p-chloro- 
acetanilide,  the  remainder  being  entirely  o-dcrivative. 
When  other  acyl  derivatives  arc  chlorinated  by  the 
same  method  in  99-7%  acetic  acid,  formanilide, 
benzanilide,  and  benzenesulphonanilide  give  mixtures 
containing  69-9%,  69-6%,  and  65-0%,  respectively,  of 
^-derivative.  Since  the  proportion  o/p  is  only 
slightly  affected  by  tho  nature'  of  the  acyl  group,  the 
velocity  of  chlorination  affords  a  measure  of  the 
o-  or  p-dirccting  power  of  the  acylamido-group. 
Measurement  of  the  velocity  of  chlorination  of  (a) 
benzanilide,  (6)  acetanilide,  (c)  formanilide,  and  (d) 
benzenesulphonanilide  in  99-0%  acetic  acid  gives  the 
order  (a)>(6)>(c),  whereas  from  theoretical  consider¬ 
ations  (cf.  Robinson,  A.,  1926,  397 ;  Ingold,  A.,  1926, 
833}  which  indicate  that  tho  directing  power  should 
increase  as  the  strength  of  the  acid  corresponding  with 
the  acyl  radical  decreases,  the  order  (6)  >  (a)  >  (c)  was 
expected.  Increase  in  the  amount  of  hydrochloric 
acid  present  increases  the  velocity  of  chlorination  of 
(c)  and  (d)  and  decreases  that  of  (6).  An  attempt  is 
made  to  explain  the  unexpectedly  high  directive  power 
of  the  group  R-SOjNH,  H.  E.  F,  Notion. 

Anhydrides  of  iV-carboxylic  derivatives  of 
a-amino-acids.  IV.  F.  Wessely  and  M.  John 
(Monatsh.,  1927,  48,  1—7). — The  action  of  primary 
and  secondary  amines  on  a-amino-Y-carboxylie 
anhydrides  (Wessely,  A.,  1925,  i,  1151)  in  which  the 
basic  character  of  the  amino-group  is  not  reduced  by 
a  substituent  phenyl  group,  yields  only  high-molecular, 
peptide-like  products,  instead  of  the  amide  of  the 
amino-acid,  To  overcome  this  difficulty,  the  picrates 
of  aniline  and  methylaniline  are  employed  instead  of 
the  free  bases,  and  thus  good  yields  of  the  picrates  of 
the  anilides  of  the  corresponding  amino-acids  are 
obtained.  Mol.-wt.  determinations  show  the  existence 
of  the  equilibrium  aniline  picrate  aniline  +  picric 
acid,  and  it  is  assumed  that  the  latter  forms  salts  with 
the  basic  amino-group  produced  by  hydrolysis  of  the 
anhydride  and  prevents  further  condensation  to 
high-molecular  products.  Thus  from  phenylalanine- 
Y-carboxylic  anhydride  are  obtained  tho  picrates 
of  phenylalanineanilide,  m.  p.  242°  (decomp.),  and 
phenylalaninemethylanilide,  m.  p.  231°  (decomp.). 
On  decomposition  with  ammonia,  these  yield  the  free 
anilide,  m.  p.  80-5°  (corr.)  ( hydrochloride ,  m.  p.  212°), 
and  methylanilide ,  oily  [naphthalene-^- sulphonyl  deriv¬ 
ative,  m.  p.  190°  (corr.)].  By  similar  methods,  from 
sarcosine-  and  glycine-Y-carboxylic  anhydrides  are 
obtained  the  picrates  of  sarcosinemethylanilide,  m.  p. 
163°,  glycinemethylanilide,  decomp.  184°,  and 
glycineanilide,  in.  p.  182-53.  Similarly,  treatment  of 
the  anhydrides  in  alcohol  with  picric  acid  yields  the 
picrates  of  the  esters  of  the  amino-acids,  and  thus 
are  obtained  the  picrates  of  the  ethyl  esters  of  glycine 
and  sarcosine.  J.  W.  Baker. 

Destruction  of  amino-acids  by  irradiation, 
F.  Lieben  (Biochem.  Z.,  1927,  184,  453— 473).— The 
oxidation  of  tyrosine  and  tryptophan  in  the  light  of 
the  mercury- vapour  quartz  lamp  is  increased  by 
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sensitisers  (hsematoporphyrin  or  rose-Bengal).  There 
is  some  effect  in  diffuse  daylight  with  these  sensitisers. 
The  relations  to  intensity  and  duration  of  illumination, 
to  the  concentration  and  depth  of  the  solution 
irradiated,  and  to  the  alkalinity  are  defined.  The 
effects  on  melanin  formation  by  light  in  presence  of 
hydrogen  peroxide,  nitrite,  and  formaldehyde  have 
been  investigated.  Similar  studies  on  histidine  and 
dihydroxyphenylalanine  are  reported.  The  reaction 
with  ferric  chloride  of  adrenaline  and  dihydroxy¬ 
phenylalanine  is  exploited  for  the  colorimetric  deter¬ 
mination  of  these  substances.  Protracted  X- irradi¬ 
ation  or  exposure  to  radium  of  tyrosine  solutions  led 
to  slight  oxidation.  R.  K.  Ganxax. 

Action  of  alkali  hydroxides  on  3-halogeno-4- 
nitr os odimethylanilines .  H.  H.  Hodgsoh  and 
J.  S.  WIG X ALL  (J.C.S.,  1927,  1144— 1146).— 3-Chloro- 
(limethylaniline  and  3-bromodimethylaniline,  b.  p. 
245°  (Wurstcr,  A.,  1879,  107,  gives  b.  p.  259°),  are 
obtained  at  165°,  and  3-iododimethylaniline,  b.  p. 
216 — 216D/190  mm.,  at  175°  when  the  corresponding 
3-halogenoanilines  are  heated  with  methyl  sulphate 
and  methyl  alcohol,  3-Chloro-4-nitrosodimethyl- 
aniline,  m.  p.  130°  (decomp.),  and  3-bromo-4-nitroso- 
dimethylamiine,  m.  p.  129°  (decomp.),  for  which 
various  m.  p.  have  been  quoted  (A.,  1919,  i,  320),  are 
smoothly  converted  by  boiling  10%  sodium  or  potass¬ 
ium  hydroxide  into  dimethylamine  and  3-chloro-  and 

3- bromo-p-benzoquinone-4-oximes  (cf.  A.,  1925,  i, 

1408),  respectively.  3-IodoA-nitrosodimethylaniline, 
in.  p.  128°  (decomp.),  is  decomposed  with  loss  of 
iodine  by  similar  treatment,  yielding  compounds  of 
indefinite  character.  H.  E.  F.  Notton. 

Basic  character  of  acetoxylidides  and  its 
influence  on  the  course  of  their  substitution. 
H,  E.  Dadswell  and  J,  Kenxer  (J.C.S.,  1927, 
1102 — 1108). — Acetyl  derivatives  of  xylidines  and  of 
mesidine  form  salts  with  mineral  acids  which  are  stable 
in  fairly  strong  acid  solutions.  This  salt  formation  is 
shown  to  influence  the  course  of  substitution  in  deriv¬ 
atives  of  2:6-  and  2  : 4-dimethylaniline,  but  the 
results  do  not  conform  to  any  general  rule.  Aceto- 
m-2-xylidide  hydrobromide  and  nitrate,  aceto- 4-m- 
zylidide  hydrobromide  and  hydrochloride,  and  the 
hydrobromides  of  aceto- p-,  aceto- o-3-,  and  acefo-o-4- 
(+H20)  -xylidides  and  of  acetomesidide  are  described. 
Bromination  of  aceto-j»-2-xyIidide  in  chloroform  yields 
exclusively  the  5-bromo-derivative,  in  glacial  acetic 
acid  (cf.  Nocltling,  A.,  1901,  i,  588)  a  little  of  the 

4- bromo-derivative  is  also  formed,  whilst  in  sulphuric 
or  47%  hydrobromic  acid  only  the  latter  is  obtained. 
It  was  identified  by  hydrolysis  to  4-bromo-m-2- 
xylidine  (in -nitrobenzoyl  derivative,  m.  p.  170 — 171°). 
Bromination  of  m-2-xylidine  in  glacial  acetic  acid 
yields  5-bromo-m-2-xylidine  (88%  of  theoretical) 
(m -nitrobenzoyl  derivative,  m.  p.  186 — 187°),  which  is 
also  the  main  product  in  47%  hydrobromic  acid. 
i-Chhro-2-nitro-m-xylene,  m.  p.  72 — 73°,  from  2-nitro- 
m-4-xylidine,  is  reduced  by  tin  and  hydrochloric  acid 
to  'k-chloro-m-2-xylidine,  b.  p.  136 — 138°/17  mm. 
(acetyl  derivative,  m.  p.  146 — 147°).  o-Chloro-2- 
nitro-m-xylene,  m.  p.  44 — 45°,  gives  b-chloro-m-2- 
xylidine,  m.  p,  44 — 45°  ( acetyl  derivative,  m.  p.  195°). 
The  latter  is  formed  in  small  yield  when  m-2-xylidine 


is  chlorinated  in  glacial  acetic  acid.  Although  m-nitro- 
benzo-m-2-xylidide,  m.  p.  188 — 189°,  shows  no  basic 
properties,  ft  gives  m-nilrobenzo-4-nitro-m-2-xylidide, 
m.  p.  170-5°,  when  nitrated,  instead  of  the  expected 
5-nitro-derivative.  6-Bromoaceto-m-4-xylidide  is 
formed  from  aceto-w-4-xylidide  and  bromine  in 
chloroform,  glacial  acetic  acid,  or  hydrobromic  acid. 
m-Nitrobenzo-mA-xylidide,  m.  p.  162 — 163°,  and 
nitric  acid  (d  1-42)  at  5 — 10°  afford  m-nitrobenzo-5- 
nilro-mA-xylidide,  m.  p.  210 — 211°,  but  in  presence 
of  sulphuric  acid  m-nitrobenzo-6-nitro-mA-xylidide, 
m.  p.  224 — 225°,  is  obtained.  H.  E.  F.  Notton. 

Higher  substitution  products  of  4-aminodi- 
phenyl,  H.  A.  Scarborough  and  W.  A.  Waters 
(J.C.S.,  1927,  1133 — 1140;  cf.  this  vol.,  236). — 

3- ChIoro-4-aminodiphenyl  and  3-nitro-4-ammodi- 
phenyl  readily  undergo  5-substitution  at  the  ordinary 
temperature  and  5  :  4'-substitution  on  more  vigorous 
treatment.  The  corresponding  acetyl  derivatives  are 
substituted  only  with  difficulty,  the  4'-position  being 
first  attacked.  It  is  suggested  that  the  latter  is  a  direct 
process,  whereas  5-substitution  takes  place  by  way  of 
the  side-chain.  Attempts  to  prepare  derivatives  of 

4 - diaeelamidodiphenyl,  m.  p.  121°,  and  4-phthaliniido- 
diphenyl,  m.  p.  288°  (from  4-aminodiphenyI  and 
phthalic  anhydride  at  160°),  in  which  indirect  sub¬ 
stitution  is  impossible,  were  frustrated  by  hydrolysis 
or  complete  decomposition.  The  former  is  converted 
by  nitric  acid  (d  1-4)  at  0°  into  3-nitro-4-acetamido- 
diphenyl  and  3  : 4'-dinitro-4-acetamidodiphenyJ. 
Bromination  of  3-chloro-4-aminodiphenyl  in  glacial 
acetic  acid  yields  3-chloro-o-bromoA-aminodiphcnyl, 
m.  p.  107°  (all  m.  p.  corr.)  (benzoyl  derivative,  m.  p. 
222°).  Deamination  affords  3-chloro- o-bromodiphenyl , 
m.  p.  29°,  b.  p,  22o°/30  mm.  [(a)  product  obtained  by 
oxidation  with  chromic  anhydride  in  acetic  acid, 
3-ehloro-5-bromobenzoic  acid].  Further  bromination 
in  boiling  acetic  acid  yields  3 -chloro-5  :  4.' -dibromoA- 
arninodiphenyl,  m.  p.  129°  (diacetyl  derivative,  m,  p. 
147°).  3-Chloro-4-acetamidodiphenyl  is  brominated 
in  presence  of  sodium  acetate  and  pyridine  at  100° 
to  3-chloroA'-bromoA-acetamidodiphenyl,  m.  p.  185° 
[(b)  p-bromobenzoic  acid],  which  is  hydrolysed  to 
3  -  chloro  -  4'  -  bromoA-aminodiphenyl,  m.  p.  108°. 
Nitration  of  3-chloro-4-acetamidodiphenyl  with  nitric 
acid  (d  I  -4)  at  the  ordinary  temperature  gives  3 -chloro- 
4' -nitroA-acetamidodiphenyl,  m.  p.  220-5°  [(a)  p-nitro- 
benzoic  acid],  and  with  nitric  acid  (d  1-5)  3 -chloro- 
5  :  4'-dinitroA- acetamidodiphenyl,  m.  p.  250°  [(a)  not 
attacked],  3-Nitro-4-aminodiphenyl  is  brominated  in 
glacial  acetic  acid  to  3-bromo-5-nitroA-aminodiphenyl, 
m.  p.  99 — 101°,  which  contains  traces  of  more  highly 
brominated  compounds.  This  base  is  converted  on 
deamination  into  3-bromo-o-nitrodiphenyl,  m.  p.  72°, 
b.  p.  240 — 250°/30  mm.  [(a)  3-bromo-5-nitrobenzoic 
acid],  and  on  further  bromination  at  100°  into  5  :  4'- 
dibromo-o-nitroA-aminodiphenyl,  m.  p.  158°  [(a) 
p-bromobenzoic  acid],  which  is  also  formed  on 
prolonged  treatment  of  3 -nitro-4- acetamidodiphenyl 
with  excess  of  bromine  in  glacial  acetic  acid.  Chlorin¬ 
ation  of  3-nitro-4-aeetamidodiphenyl  in  boiling  acetic 
acid  containing  sodium  acetate  yields  4'-chloro-3- 
nitroA-acetamidodiphenyl,  m.  p.  199°  [(b)  p-ehloro- 
benzoic  acid],  which  is  hydrolysed  to  4' -chloro-3- n itro - 4 - 


ORGANIC  CHEMISTRY. 


657 


aminodiphenyl,  m.  p.  174°;  whilst  bromination  in 
presence  of  pyridine  and  sodium  acetate  at  100° 
yields  4'-bromo-3-nitro-4-acctamidodiphenyl  (cf.  Le 
Fevre  and  Turner,  A.,  1926,  1029),  and  nitration  with 
nitric  and  sulphuric  acids  at  0°,  3  :  &' -dmitro-4-acet- 
amidodiphenyl,  m.  p.  243 — 244°  [(a)  p-nitrobenzoic 
acid],  erroneously  described  by  Fic-hter  and  Sulz¬ 
berger  (A.,  1904,  i,  32,5)  as  3  :  5-dinitro-4-acetamklo- 
dipheny],  H.  E.  F.  Notton. 

Diphenyl  series.  V.  Derivatives  of  4-amino- 
and  4-hydroxy-diphenyl.  F.  Bell  and  P.  H. 
Robinson  (J.C.S.,  1927,  1127—1133).— Methyl- 

ation  of  p -toluenesvlphon -2-nilroanilide,  m.  p.  110°, 
with  methyl  sulphate  gives  2-nilro-l-p-toluenesulphon- 
metkylanilide,  m.  p.  126°,  which  is  also  obtained 
together  with  the  corresponding  4-nitro- derivative  by 
nitrating  p-toluencsulphonmethylanilide.  3-Nitro-4- 
methyl aminod iphcnyl  (Garcia  Banus,  A.,  1922,  i,  333) 
is  conveniently  prepared  by  the  hydrolysis  of  3-nitro- 
4-p4oluencsulphonmethylamidodiphenyl,  m.  p.  157°, 
obtained  by  nitrating  4-p-tolucnesuipboninotbyl- 
amidodipheny].  Like  3  :  5-dinitro-4-methylamino- 
dipheny]  (A.,  1926,  1241),  it  readily  forms  an  acetyl 
derivative,  m.  p.  89°,  the  constitution  of  the  former 
being  accordingly  confirmed.  With  nitrous  acid  it 
gives  Z-nitroA-nitrosomethylaminodiphenyl,  m,  p.  87°, 
which  is  converted  into  3  ;  5-dinitro-4-nitrosomethyl- 
ami nodiphenyl  by  nitration.  3  :  W-DinitroA  :  4 '-~di- 
p •  tolurn es uljih onamidodiphenyl,  m.  p.  220°,  from  4  :  4'- 
di-p-toluenesulphonamidodiphenyl  and  nitric  acid 
{i  1-4),  is  hydrolysed  to  3  :  3'-dinitrobcnzidine.  The 
directive  actions  of  the  p-toluenesulphonamido-  and 
acetamido -groups  are  therefore  similar.  Bromination 
of  3-nitro-4-acetamidodiphenyl  in  acetic  acid  yields 
(5  \)-hr(mio-3-nUroA-aceiamidodiphenyl,  m.  p.  94—95°, 
(5? :4,)-dibromo-Z-nitroA-acetamidodiphenyl,  m.  p. 
153°,  which  is  also  obtained  by  brominating  i'-bromo- 
3-nitro-4-aectamidodiphenyl,  and  a  trace  of  a  com¬ 
pound,  in.  p.  210 — 213°.  4'-BromoA-hydroxydiphenyl, 
m.  p.  184^—166°,  is  prepared  from  4'-bromo-4-amino- 
tliphenyl  (cf,  Lc  Fevre  and  Turner,  A.,  1926,  1029) 
(p- lolumesulphonyl  derivative,  m.  p.  174°).  When 
brominated  in  chloroform,  it  yields  successively  3  ;  4'- 
dibromoA-hydroxydiphenyl,  m.  p.  117°  (o-mtro- deriv¬ 
ative,  m.  p.  189°),  and  3  :  5  : 4' -tribromoA-hydroxy- 
diphenyl,  m.  p.  159°.  Continued  action  of  bromine 
on  4-hydroxy  diphenyl  in  chloroform  gives  3-6rorao-4- 
tydroxydiphenyl,  m.  p.  96°,  3  ;  5-dibromo-4-hydroxy- 
diphenyl,  m.  p.  91 — 94°  (Raiford  and  Colbert,  A., 
1925,  i,  808,  give  m.  p.  96°),  and  finally  3:5:  4'-tri- 
bromo-4-hydroxydiphenyl.  The  last  is  converted  by 
nitrous  acid  into  3  : 4'-dibromo-5-nitro-4-hydroxy- 
diphenyl  (above).  b-Bramo-S-nitroA-hydroxydiphenyl, 
p,  76°,  and  3  :  5-dinitro-4-hydroxydiphenyl  are 
among  the  products  formed  by  treating  3  :  5-dibromo- 
4-hydroxy diphenyl  with  nitrous  acid,  but  the  di- 
romonitrophenol,  m.  p.  171°,  which  Raiford  and 
.oibert  {loc,  cii.)  claim  to  have  obtained  in  this  way, 
could  not  be  isolated.  Nitration  of  3-brorao-4- 
yaroxydiphenyl  in  acetic  acid  furnishes  3  : 5-di- 
i  ro-4-hydroxydiphenyl,  5-bromo-3-nitro-4-hydroxy- 
!P  eny’>  and  a  little  5-bromo-Z  :  4' -dinilroA-hydroxy- 
P  enyl,  in.  p.  218°,  which  is  also  obtainable 


by  nitrating  3-bromo-4'-nitro-4-hydroxydi  phenyl. 
4'-Nitro-4-hydroxydiphenyl  and  bromine  in  boiling 
chloroform  afford  3 -br omo  A' -iiitroA-hydroxy  diphenyl, 
m.  p.  132°.  H.  E.  F.  Notton. 

Organo-metallic  syntheses  of  triphenylamine 
and  triphenylmethane  derivatives.  W.  Made- 
lung,  E.  Reiss,  and  E.  Herr  (Annalen,  1927  ,  454, 

1 — 6). — The  original  Bindsebedler’s  green, 
NMe2-C6H4dS:C6H4iNMe2Cl,ZnCl2,  reacts  with  mag¬ 
nesium  phenyl  bromide  in  a  similar  way  to  the  quin- 
oxalinium  and  phenazonium  compounds  of  Freund 
(A.,  1909,  i,  417),  giving  pp'-tetramethyldiaminotri- 
phenylamine  (15—20%  yield),  m.  p.  157°  [perchlorate, 
C22H1-N3(C104)2 ;  niethiodide ,  m.  p.  180°  (decomp.)], 
besides  diphenyl  and  pp'-tetramethyldiaminodiphenyl - 
amino  [ ethiodide ,  m.  p.  210°).  Aralkyl  and  alkyl 
Grignard  reagents  act  as  reducing  agents,  yielding 
only  the  latter  compound.  Crystal-violet  and  mala¬ 
chite-green  are  recovered  unchanged  from  solutions 
containing  magnesium  phenyl  bromide,  whilst  the 
zinc  chloride  double  salt  of  pp’ -tetramethyl diam ino- 
benzhydrol  is  converted  into  leuco-malachite-green. 

H.  E.  F.  Notton. 

Relation  between  blue  additive  compounds 
and  blue  oxidation  products  of  substituted  di- 
and  tri-phenylamines.  W.  Madelung,  E.  Reiss, 
and  E.  Herr  (Annalen,  1927,  454,  7 — 37). — Evidence 
is  adduced  in  favour  of  the  view  that  the  develop¬ 
ment  of  a  blue  colour  when  solutions  of  di-  and  tri¬ 
phenylamine  derivatives  are  treated  with  oxidising 
agents  is  not  primarily  accompanied  by  oxidation  or 
formation  of  quinonoid  substances  (cf.  Wieland,  A., 
1907,  i,  1076 ;  1910,  i,  242).  For  example,  the  following 
consecutive  reactions  between  triphenylamine  and 
chromyl  chloride  have  been  followed :  (a)  formation 
of  a  blue  equimolecular  additive  product,  from  which 
the  base  is  recovered  unchanged,  ( b )  oxidation  to 
tetraphenylbenzidine,  and  (c)  formation  of  a  stable 
blue  chromyl  chloride  derivative  of  the  latter. 
Nitrogen  dioxide  and  triphenylamine  give  trinitro- 
triphenylamine.  Compounds  of  pp  '-tetramethyl  di- 
aminodiphenylamine  with  antimony  pentachloride, 
CI6H21N3,SbCls,  and  with  stannic  chloride, 
(C16H21N3)2,SnCl4,  are  described.  pp'-Tetramethyldi- 
amino tripheny lam ine  (cf.  preceding  abstract)  gives 
dark  bine  additive  compounds  which  are  not  decom¬ 
posed  by  water  or  dilute  acids,  with  antimony  penta¬ 
chloride,  C22H2SN3,SbCL ;  staimio  chloride, 
(C22H25N?)2,SnCi4;  thallic  chloride,  C22H25N3,T1C13, 
and  cupric  chloride,  C22H25N3,CuCl2 ;  also  less  stable 
compounds  with  nitrogen  dioxide,  bromine,  chromyl 
chloride,  sulphur  trioxide,  and  other  highly  oxidised  sub¬ 
stances,  from  all  of  which  it  may  be  recovered  unchanged . 
Initially  non-conducting  cold  aqueous  solutions  of 
the  stable  ferric  chloride  derivative,  C22H25Na,FeCl3, 
rapidly  increase  in  conductivity  on  keeping,  and  the 
three  chlorine  atoms  become  ionised.  The  blue 
colour  of  the  solution,  and  consequently  the  mode  of 
combination  of  the  base,  remains  unchanged.  Ferric 
ions  are  not  present,  since  the  product  gives  a  colour 
less  precipitate  with  potassium  ferrocyanide,  which 
decomposes  on  warming  into  ferric  ferrocyanide  and 
free  base.  The  oxidising  power  of  the  compound  is 
that  of  the  ferric  chloride  it  contains.  It  is  suggested 
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that  a  co-ordinated  complex,  ">FeCl3l ,  is 

first  formed,  the  chlorine  atoms  of  which  are  subse¬ 
quently  displaced  into  the  outer  zone  by  water.  A 
second  blue  co-ordinated  iron  derivative, 
[C22H25N3,Fe((IN)5]Hz,3H20,  in  which  the  base  re¬ 
places  a  cyanogen  radical,  is  obtained  with  hydro- 
ferricyanic  acid.  It  is  converted  by  hydrocyanic 
acid  into  the  green  fcrricyanide, 
C22H25Ng,H3Fe(GN)6,3H20.  Since  the  colour  of  these 
additive  products  is  independent  of  the  nature  of  the 
inorganic  component,  they  are  all  probably  similarly 
constituted.  The  aminium  salt  formula  proposed  by 
Weitz  and  Schwechtcn  {this  vol.,  49,  351)  for  the 
corresponding  tri-p-tolylamine  derivatives  cannot 
apply  to  the  above  non-ionised  ferric  chloride  com¬ 
pound,  and  these  authors’  compounds  are  better 
regarded  as  co-ordinated  complexes  in  which  the 
base  functions  as  an  ammine.  The  constitution  of 
the  base  in  the  additive  compound  thus  remains 
formally  unchanged,  and  the  production  of  the  blue 
colour  is  due  to  an  excitation  of  the  molecule  as  a  whole, 
induced  by  the  high  energy  content  of  the  inorganic 
component  (cf.  A.,  1925,  i,  1459).  H.  E.  F.  Nottok. 

Action  of  peracetic  acid  on  acetyl  derivatives 
of  aromatic  amines.  D.  Bigiavi  (Atti  R.  Accad. 
Lincei,  1927,  [vi],  5,  587 — 591). — Oxidation  of 
aromatic  amines  by  peracetic  acid  yields  the  corre¬ 
sponding  nitro-  and  azoxy-compounds,  but  under 
similar  conditions  the  acetyl  derivatives  of  primary 
aromatic  amines  mostly  give  only  the  nitro-com- 
pounds.  Apparently  the  acetyl  group  is  detached 
only  after  the  nitrogen  has  undergone  oxidation  and 
as  a  result  of  a  perhydrolysis,  *NHAc  — 'NAc-OH 
— y  •N(OH)2-f-Ac,OH ;  the  nitroso-compound  thus 
formed  is  then  rapidly  oxidised  to  nitro-compound 
and,  in  the  absence  of  arylhydroxylamine,  cannot 
give  the  azoxy-derivative. 

The  action  of  peracetic  acid  on  p-acetamidoazo- 
benzene  at  50 — 60°  for  some  days  gives  the  two 
jj-nitroazoxybenzenes,  m.  p.  148°  and  153°,  but  the 
principal  products  of  the  reaction  are  the  acetyl 
derivatives  of  the  two  isomeric  aminoazoxybenzenes  : 
(1)  OiNPhlN-CeH4*XH2,  m.  p.  136°,  the  acetyl  com¬ 
pound  of  which  has  m.  p.  151°  {Passerini,  A.,  1921, 
i,  624,  gave  166°),  and  (2)  NPh:NO’C6H4-NH2,  m.  p. 
133°  (Passerini,  114°) ;  the  acetyl  compound  has  m.  p. 
172°  (Passerini,  143°).  Ammoazoxybenzene  (1)  gives 
an  wodiazotate,  is  unstable  towards  permanganate, 
condenses  readily  with  nitrosobenzene,  has  slight 
dyeing  properties,  and  is  not  reduced  by  stannite  at 
the  ordinary  temperature;  isomeride  (2)  gives  an 
isodiazotate,  is  stable  towards  permanganate,  con¬ 
denses  slowly  with  nitrosobenzene,  has  no  dyeing 
properties,  and  is  reduced  by  stannite.  The  fact  that 
p-aminoazobenzene,  dimethylaminoazobenzene,  and 
pp'-diaminoazobenzcne  give  intensely  coloured  salts 
with  hydrochloric  and  sulphuric  acids,  whereas  the 
two  isomeric  p-aminoazoxybenzenes  form  colourless 
salts,  may  be  related  to  the  impossibility  of  the 
latter  salts  being  derived  from  a  quinonoid  form  of 
the  molecule.  T.  H.  Pope. 

Free  ammonium  radicals.  IX.  Ammonium 
character  of  the  tetra-arylhydrazines.  E,  Weitz 


and  H.  W.  Schwechtex  (Ber.,  1927,  GO,  [13],  1203— 
1216 ;  cf.  this  vol.,  351). — The  analogy  between  the 
tetra-arylhydrazines  and  hexa-arylethanes  is  incom¬ 
plete,  since  the  nitrogen  atom  of  the  former  is  not 
exerting  its  maximum  valency.  The  extra  attraction 
of  the  aryl  groups  is  such  that  the  nitrogen  atom 
becomes  quadrivalent  and  the  hydrazine  behaves  as 
an  ammonium  radical.  Confirmation  of  this  view 
is  found  in  the  observation  that  tetra-p- tolylhy dr azine 
is  converted  by  iodine  and  silver  perchlorate  in 
presence  of  ether  into  tetra-p-tolylhydrazinium  per¬ 
chlorate,  [{C7H7)2N‘N(C7H7)2]C10.1,  a  somewhat  un¬ 
stable,  blackish-violet,  crystalline  powder  which 
liberates  iodine  from  potassium  iodide  with  re-form¬ 
ation  of  tetra-p-tolylhydrazine  and  has  pronounced 
oxidising  properties.  Titrimetrie  reduction  of  it 
(and  of  tri-p-tolylaminium  perchlorate)  is  conveniently 
effected  with  the  dimeric  N -alkylcollidimum  radical 
in  organic  solvents.  Only  the  monoperchlorate  is 
produced  when  an  excess  of  chlorine  tetroxide  is 
employed.  Tetra-p-tolylhydrazine  is  converted  by 
non-oxidising  acids  into  dark  violet  compounds  (cf. 
Wieland,  A.,  1907,  i,  1076)  which  contain  the  hydr- 
azinium  salt,  since  after  neutralisation  of  the  acid  by 
sodium  acetate  they  immediately  liberate  iodine 
from  potassium  iodide.  Tetra-p-tolylhydrazine  be¬ 
haves  therefore  towards  acids  as  a  “  metal-like  ” 
ammonium  radical,  displacing  hydrogen,  which  is 
utilised  in  the  reduction  of  a  portion  of  the  hydrazine 
to  di-p-tolylamine  contained  in  the  product  as  the 
corresponding  salt.  If  neutralisation  of  the  acid  is 
omitted,  the  action  of  potassium  iodide  on  the  product 
results  ultimately  in  the  complete  conversion  of  tetra- 
p-tolylhydrazine  into  di-p-tolylamine.  Other  re¬ 
ducing  agents  behave  similarly  in  acid  solution ;  with 
stannous  chloride,  the  colour  persists  until  2  or  3 
equivalents  of  the  reagent  have  been  used  for  1  mol. 
of  (originally  used)  free  hydrazine  or  1  mol.  of  hydr- 
azinium  salt  and  all  the  hydrazine  has  been  converted 
into  di-p-tolylamine.  With  glacial  acetic  acid  or 
picric  acid  in  benzene  or  chloroform,  tetra-p-tolyl- 
hydrazine  forms  hydrazinium  salts  very  slowly; 
the  dark  violet  coloration  is,  however,  developed 
immediately  after  addition  of  lead  dioxide  or  lead 
tetra-acetate. 

The  tetra-arylhydrazines  have  a  dual  character,  the 
intact  hydrazine  being  a  cation  radical,  whereas  the 
diarylnitrogen  radical  derived  from  it  is  anionic,  the 
character  being  illustrated  by  di-p-tolylaminotetra- 
methylammonium  (Schlenk  and  Holtz,  A.,  1917,  l, 
262),  which  in  pyridine  conducts  electricity  like  a 
salt.  Tetra-arylhydrazines  are  therefore  potentially 
amphoteric.  It  thus  appears  possible  for.  tetra- 
arylhydrazines  to  react  with  suitable  salts,  with  the 
production  of  violet  tetra-arvlhydrazinium  salts  and 
of  a  compound  derived  from  diarylamine  and  the 
metal  or  salt  residue.  The  complex  salts  obtained 
by  Wieland  from  tetra-arylhydrazines  and  antimony 
pentachloride,  phosphorus  pentachloride,  and  stannic 
and  ferric  chlorides  ( loc .  cit.)  are  therefore  regarded 
as  hydrazinium  salts  of  complex  chloro-acids,  e.g., 
[Ar2N-NAr2'](SbCl5)\  For  the  similar  compounds 
from  aluminium,  mercuric,  and  zinc  chlorides  it 
appears  reasonable  to  suppose  the  presence  of  hydr¬ 
azinium  salt  and  amine  derivative  of  the  type 
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Ar2N-ZnCl.  Tho  possibility  of  a  simple  additive 
reaction  is  excluded,  since  the  products  liberate  iodine 
from  potassium  iodide  even  after  addition  of  sodium 
acetate.  H.  Wren. 

Superheating-  of  uniform  organic  compounds. 
IV.  ci/cioHexane  derivatives.  S.  Skraup  and  W. 
Beifuss  (Ber„  1927,  60,  \B],  1070— 1074).— cyclo- 
Hexane  is  not  appreciably  altered  when  heated  during 
3  days  at  350°,  and  contains  only  about  5%  of  methyl- 
cyetopentane  after  3  days  at  420°.  ci/cloHexanecarb- 
oxylic  acid,  conveniently  prepared  by  the  oxidation 
of  the  mixture  of  o-  and  p-cyclohexylphenol  derived 
from  the  interaction  of  ci/cfohexanol  and  phenol  in 
presence  of  phosphoric  oxide,  is  converted  through 
the  chloride  into  the  phenyl  ester,  b.  p.  163 — 164°/ 
21  mm.,  which  at  350 — 370°  yields  cyclohexene,  cyclo- 
hexanecarboxylic  acid,  phenol,  and  o -hydroxyphenyl 
cyclo  hexyl  ketone ,  b.  p.  166 — 168°/14  mm.,  m.  p.  41 — • 
42°.  The  constitution  of  the  last  substance  is 
established  by  its  production  from  phenyl  cyclohexane- 
carboxylate  under  the  influence  of  zinc  chloride. 
Phenyl  cyclohexyl  ether,  b.  p.  136 — 140°/20  mm., 
passes  at  373 — 377°  into  cyclohexene  and  the  products 
of  its  polymerisation,  phenol,  o-cyc\ohexijlphenol, 
ri.  p.  53°  (cf.  Schrauth  and  Gorig,  A.,  1923,  i,  1084), 
and  ( 1)  di-oo'-dicyclohexylphenol,  m.  p.  62 — 65°. 
The  probability  that  the  action  consists  primarily 
of  fission  of  the  ether  and  secondarily  of  addition  of 
phenol  at  the  double  linking  of  the  cycZohexenc,  is 
established  by  the  observation  that  o -cyclohexyl - 
phenol  is  obtained  from  these  substances  at  350°. 
Similarly,  cyclohexene  and  p-cresol  afford  dicyclo¬ 
hexene,  3-cyclohexyl-p-cresol,  b.  p.  162 — 16i°/15  mm., 
and  3  :  5-dicyclohexyl-tp-cresol,  b.  p.  222 — 224°/15  mm. 

H.  Wren. 

Problem  of  benzene  substitution.  II.  Dis¬ 
placement  of  isomeric  relationships  by  acids. 
S.  Skraup  and  W.  Beifuss  {Ber,,  1927,  60,  [£'], 
1074 — 1077;  cf.  A.,  1925,  i,  143). — The  observation 
of  Schrauth  and  Quasebarth  (A.,  1924,  i,  724)  that 
cyclohexene  and  phenol  in  acetic-sulphuric  acid  give 
p-cycfohexylphenol,  whereas  a  mixture  of  o-  and 
p-compounds  is  produced  in  presence  of  phosphoric 
oxide,  and  solely  the  o-compound  in  a  non-acidic 
medium  (Skraup  and  Beifuss,  preceding  abstract), 
taken  in  conjunction  with  the  literature  on  sub¬ 
stitution,  make  it  probable  that  acids  generally  favour 
the  entry  of  substituents  in  the  para-position.  This 
view  is  supported  by  the  observation  that  phenol  is 
converted  by  tetranitroroethane  in  pyridine  into  a 
mixture  of  almost  equal  amounts  of  o-  and  p-nitro- 
phenol.  More  convincing  results  are  obtained  with 
bromine  and  phenol  in  pyridine,  when  54 — 64%  of 
the  monobromophenol  mixture  is  found  to  he  com¬ 
posed  of  the  orfho-derivative.  H.  Wren. 

The  two  racemic  forms  of  2-dimethylamino- 

metliylcyclohexanol.  G.  Mannich  (Arch.  Pharm., 
1927,  265,  251 — 255).— 2-Dimethylaminomethylcyc?o- 
nexanol  (Mannich  and  Braun,  A.,  1920,  i,  851)  exists 
m  two  racemic  forms,  termed  provisionally  a.  and  p, 
since  it  has  not  yet  been  determined  which  is  the  cis- 
»nd  which  the  frans-isomeride.  The  hydrochloride 
oi  the  benzoyl  derivative  of  the  crude  amino-alcohol 
is  crystallised  from  three  fourths  of  its  weight  of 


water.  Almost  pure  a-benzoate  hydrochloride, 
amounting  to  about  two  thirds  of  the  whole,  separates, 
-whilst  the  {J-isomeride  is  purified  by  recrystallising 
from  acetone  the  residue  contained  in  the  aqueous 

mother-liquor. 

a.-2-Dimetkylaminomethi/lcychhcranol  has  b.  p.  96 — 
97°/12  mm.  The  hydrochloride  (m.  p.  222 — 223°)  of 
the  benzoate  is  strongly  anaesthetic.  The  p-nitro- 
benzoyl  derivative  (in.  p,  88-5 — 90°)  and  its  hydro¬ 
chloride  (m.  p.  222 — 223  °),  the  p -aminobenzoyl  deriv¬ 
ative  (m.  p.  147 — 149°),  anti  the  p -carbeihozyamino- 
benzoyl  derivative  (tn.  p.  99°;  hydrochloride,  m,  p. 
179 — 182°)  are  described.  $-2-Dimcthylaminomelhyl- 
cyclo hexanol  has  m.  p.  40 — 41°.  The  hydrochloride 
(m.  p.  196 — 197°)  of  the  benzoate  is  weakly  anaesthetic. 
The  p -nilrobcnzoyl  ( hydrochloride ,  m.  p.  218 — 220°), 
p-amhiobenzoyl  (m.  p,  116 — 119°),  and  p -carb  ethoxy  - 
aminobenzoyl  (m.  p.  125°)  derivatives  are  described. 

W.  A.  Silvester . 

2-Tetralol.  [Derivatives  of  ar-tetrahydro-fl- 
napbtbol.]  TL Thoms  and  W.  Kross  (Arch.  Pharm., 
1927,  265,  336 — 347). — Esters  of  tetrahydro-ft- 

naphthol  are  obtained  in  good  yield  by  means  of  the 
acid  chloride  in  pyridine.  The  following  compounds 
are  described  :  4 -nitrobenzoate,  yellow',  m.  p.  106-5° ; 
c innamate,  m.  p.  77-5°;  carbonate,  m.  p.  111°;  di- 
phenylur  ethane,  m.  p.  114°;  ethyl  ether,  b.  p.  129°/ 
11  mm.,  132—133715  mm.,  1-008.  The  isopropyl 
and  n-butyl  ethers  could  not  be  obtained.  The  dry 
sodium  compounds  of  tetrahydro-p-naphthol  and 
chloroacetone  furnish  letrahydro-$-naphthoxyacetone, 
b.  p.  178 — 1 84718  mm.  (decomp.),  in  small  yield, 
{■p-niirophenylhydrazone,  red,  blackening  at  118°; 
semicarbazone,  m.  p.  167°).  Anhydrous  hydrogen 
cyanide  and  hydrogen  chloride  in  presence  of  zinc 
chloride  afford  2-hydroxytctrahydronaphlhaldehyde  (1- 
or  3-),  m.  p.  S2°  {oxime,  m.  p.  150°;  phenylhjdrazonc, 
orange,  m.  p.  180° ;  p-nitrophenylhydrazone,  dark  red, 
blackening  at  250°;  semicarbazone,  m.  p.  190 — 191°). 
Attempts  to  oxidise  the  aldehyde  to  the  corresponding 
acid  for  identification  purposes  failed.  Nitration  of 
tctrahydro-jJ-naphthol  with  nitric  and  sulphuric  acids 
afforded  only  the  1 :  3-dinitro-compound  (cf.  Schroeter, 
A.,  1922,  i,  126),  but  tefcranitromethane  and  nitrogen 
peroxide  also  furnished  3-nitro-2-hydroxytetrahydro- 
naphlhalene,  m.  p.  88 — 89°,  which  was  reduced  to 
3-amino  -  2  -  hydroxytetrahydronaphthalene,  m .  p . 
201—202°  (piperonylidene  derivative,  m.  p.  160 — 
161°),  described  by  Schroeter,  and  a  mlro-compound, 
m.  p.  77°,  which  was  not  studied  in  detail.  The 
following  are  also  described:  benzylidene-3-amino-2- 
hydroxytetrahydronaphlhalene,  m.  p.  85 — 86°;  2-hydr- 
oxytdrahydronaphthyl-3-carbamide,  m.  p.  192°,  and 
2-hydroxytetrahydronaphthyl-3-thiOcarbamide,  m.  p. 
173°.  S.  Coffey. 

Action  of  aromatic  alcohols  on  aromatic  com¬ 
pounds  in  presence  of  aluminium  chloride.  IV. 
Condensation  of  some  secondary  alcohols  with 
phenol.  R.  C.  Huston,  W.  C.  Lewis,  and  W.  H. 
Grotemut  (J.  Arner.  Chem.  Soc.,  1927,  49,  1365— 
1368;  cf.  A.,  1925,  i,  249).— Condensation  of  phenyl- 
methylearbinol  with  phenol  in  presence  of  aluminium 
chloride  affords  4-hydroxy-ocx-diphenylethane,  m.  p, 
57 — 58°,  b,  p.  16S — 170°/5  mm.  ( benzoyl  derivative, 
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m.  p.  82 — S30),  in  33 — 35%  yield  (cf.  Koenigs  and 
Carl,  A .,  1892,  446).  Phenylethylcarbinol  yields 
similarly  i-hydroxy-aa-diphenylpropane,  m.  p.  64-5°, 
b,  p.  175 — 177°/6  mm.  (benzoyl  derivative,  m.  p. 
67 — 68°),  whilst  benzhydrol  affords  in  the  same  way 
p-hydroxytriphenylmethane,  m.  p,  110°,  in  40% 
yield.  The  relative  yields  of  the  products  indicate 
that  unsaturation  of  the  carbon  atoms  adjacent  to 
the  alcoholic  group  increases  the  reactivity  of  the 
hydroxyl  group.  F.  G.  Wilt.son. 

Migration  of  the  triphenylmethyl  group  in 
phenols.  J.  van  Alphen  (Rec.  trav.  chim.,  1927, 
46,  287 — 292). — The  preparation  of  phenyl  triphenyl¬ 
methyl  ether  by  the  methods  of  Baeyer  (A.,  1909,  i, 
642)  or  Helferich  (A.,  1925,  i,  790)  depends  on  the 
absence  of  free  hydrochloric  acid,  since  the  substance, 
although  stable  alone  at  180°,  is  converted  at  that 
temperature  by  a  trace  of  hydrogen  chloride  into 
p-hydroxytetraphenyhnethane,  also  obtained  by  the 
action  of  zinc  chloride  on  the  ether,  or  on  a  mixture 
of  phenol  and  triphenylmethyl  chloride.  The  intro¬ 
duction  of  the  triphenylmethyl  group  is  thus  indirect, 
through  reaction  on  the  hydroxyl  group;  this  is 
supported  by  the  failure  of  triphenylmethyl  chloride 
to  react  with  benzene  or  with  anisole,  in  which  there 
is  no  hydroxyl  group  for  the  preliminary  reaction. 

Similarly,  o-pSP-triphenylethylphenol,  obtained  by 
Schorigin  (this  vol.,  54)  as  a  by-product  both  in  the 
preparation  of  o-tolyl  triphenylmethyl  ether  and  in 
the  decomposition  of  the  latter  by  sodium,  was 
obtained  by  the  condensation  of  triphenylmethyl 
chloride  and  o-cresol,  best  in  presence  of  zinc  chloride, 
and  as  the  main  product  of  the  treatment  of  the  above 
ether  with  zinc  chloride  at  160°.  There  is  thus  a 
migration  of  the  triphenylmethyl  group  into  the  side- 
chain  ortho  to  the  oxygen  atom ;  the  formation  of 
o-ppp-triphenylethylphenol  is  an  indirect  process,  and, 
correspondingly,  toluene  does  not  react  with  tri¬ 
phenylmethyl  chloride. 

p -Tolyl  triphenylmethyl  ether,  m.  p.  81°,  was  prepared 
in  pyridine  in  a  similar  manner  to  the  o-tolyl  ether 
(Schorigin,  loc.  cit.) ;  its  constitution  was  proved  by 
hydrolysis  to  triphenylcarbinol .  When  this  sub¬ 
stance,  or  a  mixture  of  p-cresol  and  triphenylmethyl 
chloride,  was  heated  with  zinc  chloride,  the  tri¬ 
phenylmethyl  group  did  not  migrate  either  to  the 
nucleus  or  to  the  side-chain,  but  separated  as  tri- 
phenylmethane,  whilst  a  red  dye,  belonging  probably 
to  the  aurin  group,  was  simultaneously  formed. 
The  equation  3C„H4Me-OCPh3  — >  3CHPh3+ 
01CcH4iC(C6H3Me'0H)2  is  suggested  for  this  reaction ; 
it  agrees  with  the  yield  of  triphenylmethane  obtained. 

E.  W.  Wiqnall. 

lodination  of  o-rdtrophenol.  H.  H.  Hodgson 
(J.C.S.,  1927,  1141 — 1144). — Various  formulae  (cf. 
Ber.,  1874,  7,  461 ;  Beilstein,  II,  700;  Keimatsu,  A., 
1924,  i,  1059)  have  been  ascribed  to  Hubner’s  x-  and 

[3 - iodonitrophenols ,  m.  p.  90 — 91°  and  66 — 67°, 
respectively.  These  have  now  been  identified  as 
impure  specimens  of  4  :  6-di-iodo-2-nitrophenol,  m.  p. 
98°,  and  4-iodo-2-nitrophenol,  m.  p.  79 — 80°,  whilst  a 
little  6-iodo-2-nitrophenol  has  been  isolated  from  the 
crude  reaction  product  through  its  alcohol-insoluble 
potassium  salt.  With  excess  of  iodine,  the  di-iodo- 


derivative  forms  the  main  product,  and  it  is  still 
formed  when  half  the  quantity  of  iodine  theoretically 
required  for  monoiodination  is  used.  Mercurous 
salts  are  also  produced.  No  indication  of  iodination 
in  the  3 -position  has  been  obtamed.  The  pre¬ 
dominance  of  4-  over  6-iodo-2-nitrophenol  suggests 
that  initial  monoiodination  occurs  preferentially  in 
the  4-position.  H.  E.  F.  Notton. 

Formation  of  hydrocyanic  acid  by  action  of 
persulphates  on  aromatic  nitro-derivatives. 

1  and  II.  B.  Ricca  (Gazzetta,  1927,  57,  269—273, 
274 — 277). — I.  When  aromatic  nitro-derivatives,  are 
boiled  with  aqueous  ammonium  persulphate,  some 
hydrocyanic  acid  is  formed.  Seyewetz  and  Poizat 
(A.,  1909,  i,  376)  proposed  equations  such  as 
C6H2(N02)3-0H+90=5C02+2HN03+ HCN ;  deter¬ 
minations,  however,  show  that  the  amount  of  hydro¬ 
cyanic  acid  formed  is  variable,  and  very  much  less, 
and  the  amount  of  nitric  acid  greater,  than  this 
equation  would  indicate,  whilst  small  quantities 
of  ammonia  are  also  detected,  when  potassium  per¬ 
sulphate  is  used.  Yields  of  hydrocyanic  acid  from 
mono-,  di-,  and  trinitro-derivatives  of  benzoic  acid, 
phenol,  benzene,  and  toluene  are  given;  with  nitro¬ 
benzene  and  with  p-nitrotoluene,  no  hydrocyanic  acid 
is  obtained. 

II.  The  schemes  of  oxidation  proposed  by  Seyewetz 
and  Poizat  (loc.  cit.)  are  criticised  as  involving 
improbable  oxygen  migrations,  and  are  disproved  ex¬ 
perimentally.  Thus  p-nitrosophenol  and  a  nitroso- 
naphthol  when  treated  with  potassium  persulphate 
give  no  hydrocyanic  acid.  Further,  esters  of  oximino- 
malonic  and  oximino-oxaloacetic  acids, 
CO^t-CO’C^NOHJ-CC^Et,  intermediate  products  on 
the  above  authors’  scheme,  give  no  hydrocyanic 
acid,  whether  treated  with  v’ater,  with  dilute  sul¬ 
phuric  acid,  or  with  potassium  persulphate ;  esters  of 
i'somtromalonic  and  i ,son i tro - o x a loac etic  acids  on 
boiling  with  -water  give  hydrocyanic  acid,  but  the 
yield  of  this  is  gradually  reduced  by  addition  of  more 
and  more  persulphate.  E.  W.  Wignall. 

Scission  of  diaryl  ethers  and  related  com¬ 
pounds  by  piperidine.  I.  Scope  of  the  method  ; 
constitution  of  some  nitro-derivatives.  R.  J.  W. 

Le  FhvRE,  S.  L.  M.  Saunders,  and  E.  E.  Turner 
(J.C.S.,  1927,  1168 — 1173). — The  action  of  piperidine 
on  diaryl  ethers,  R- OR' + C5H 10NH — >-R-NCBH10+ 
R'*OH,  enables  the  strength  of  attachment  of  different 
aryl  radicals  to  oxygen  to  be  compared.  Diphenyl 
ether  does  not  react  with  piperidine  at  100°,  2-  and 
4-nitrodiphenyl  ether,  and  2'-,  3'-,  and  4'-chloro-2- 
nitrodiphenyl  ether  react  slowly,  whilst  2  :  4-dinitro- 
diphenyl  ether,  4'-bromo-2  ;  4-dinitrodiphenyl  ether, 

2  :  4-dibromo-2' :  4'-dinitrodiphenyl  ether,  m.  p.  131°, 
and  2:4:2':  4'-tetranit.rodiphenyl  ether  rapidly 
yield  2 : 4-dinitrophenyl-l-piperidinobenzene  and 
phenol,  yj-bromophenol,  2 : 4-dibromophenol,  and 
2  :  4-dinitrophenol,  respectively.  Similarly,  4-chloro- 
2  :  3'-dinitro-4'-phenoxydiphenyl  and  4-bromo-2  :  3'- 
dinitro-4-phenoxydiphenyl  are  quantitatively  con¬ 
verted  into  4-chloro-  and  4-bromo-2  :  3'-dinitro-4'- 
piperidinodiphenyl,  and  3  :  3'-dinitro-4  :  4'-diphen- 
oxydiphenyl  more  sloudy  into  3  :  3'-dinitro-4 : 4'- 
dipiperidinodiphenyl.  5-Chloro-2-nitrodiphenyl  ether 
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and  piperidine  in  chloroform  give  5-piperidino-2- 
nitrodiphenyl  ether,  m.  p.  86— 86-5°,  and,  on  further 
treatment,  1  -  nitro  -2:4-  dipiperidinobenzene  and 
phenol.  A-Bromo-i'  -nilrodiphenyl  ether,  m.  p.  60°, 
b.  p.  230°/15  mm.,  from  p-bromoplienol,  p-chloro- 
nitrobenzene,  and  potassium  hydroxide,  is  reduced 
with  iron  and  water,  and  the  amine  converted  by  the 
diazo-reaction  into  4  :  4'-dibromodiphenyl  ether,  m.  p. 
60-5°,  b.  p.  210°/11  mm.,  which  is  identical  with  the 
product  of  bromination  of  diphenyl  ether  (Hoff  meister, 
Amialen,  1871,  159,  210,  gives  m.  p,  53°).  Nitration 
in  glacial  acetic  acid  gives  a  4  :  A'-dibromonitrodiphenyl 
ether,  in.  p.  90 — 91°,  whilst  nitric  acid  {d  1-5)  at  100° 
gives  a  dwutro-derivative,  m.  p.  167°.  A-Chloro-i’ - 
nitrodiphenyl  ether,  m.  p.  75-5 — 76°,  b.  p.  215°/12  mm., 
is  reduced  by  iron  powder  and  water  to  i-chloro-i'- 
aminodiphenyl  ether,  m.  p.  100°,  from  -which  4  :  4'- 
dichlorodiphenyl  ether,  m.  p.  30°,  is  obtained  in  the 
usual  way.  With  excess  of  nitric  acid  (d  1-5),  the 
last  forms  4  :  A' -dichloro-2  :  2' -dinitrodiphenyl  ether, 
m.  p.  152°,  identified  by  its  smooth  scission  by  piper¬ 
idine  into  4-chloro-2-nitropiperidinobenzene  and  4- 
chloro-2-nitrophenol .  Mononitration  in  glacial  acetic 
acid  gives  4 :  i'-dichloro-2-nitrodiphenyl  ether,  m.  p. 
75°,  b.  p,  215— 220°/15  mm.,  which  may  also  be  pre¬ 
pared  from  p-chloroplienol,  2  :  5-dichloronitrobenzenc, 
and  potassium  hydroxide.  The  non-occurrence  of 
3-nitration  is  ascribed  to  the  powerful  orienting  effect  of 
the  halogenophenoxyl  radical.  H.  E.  F.  Notton. 

Phosphorus  pyrocatechyl  oxychloride  and 
o-phenylene  phosphate.  L.  Anschutz  and  W. 
Broeker  (J.  pr.  Chem.,  1927,  [ii],  115,  379—384).— 
In  repetition  of  the  work  of  Knauer  (A.,  1894,  i,  587), 
pure  o-phenylene  phosphate,  (o-C6H4)3(P04)2,  in.  p. 
230°,  when  freshly  distilled,  b.  p.  about  300°/"l2  mm., 
has  been  prepared  by  boiling  a  solution  of  pyro- 
catechol  and  phosphoryl  chloride  in  xylene.  It 
is  converted  by  heating  at  150 — 160°  with  excess  of 
phosphoryl  chloride  into  phosphorus  pyrocatechyl 

oxychloride,  C6H4<Cq^>P0C1,  m.  p.  59 — 60°  (Knauer 

gives  35°),  b.  p.  120°/9  mm.,  which  is  also  obtained  by 
heating  phosphorus  pyrocatechyl  trichloride  (this  vol., 
146)  with  anhydrous  oxalic  acid. 

H.  E.  F-  Notton. 

3  :  3' :  5  :  5'  -  Tetranitro  -  2  :  2'  -  dimethoxydi  - 
phenyl.  W.  Borsche  and  E.  Feske  (Ber.,  1927,  60, 
[B],  1220). — Methylation  of  3  :  3' :  5  :  5'-fcetranitro- 
-2 : 2'-dihydroxydiphenyl  afiords  3  :  3' :  5  :  5'-tetra- 
uitro-2 : 2'-dimcthoxydiphenyl,  m.  p.  177°,  thus 
confirming  the  value  found  by  Borsche  and  Scholten 
(A.,  1917,  i,  390;  contrast  Raudnitz,  this  vol.,  453). 

H.  Wren. 

Dehydrogenation  of  sitosterol.  L.  Schmid 
and  M,  Zentner  (Monatsh.,  1927,  48,  47 — 50). — 
Dehydrogenation  of  sitosterol  by  means  of  palladised 
charcoal  yields  a  hydrocarbon  winch,  after  purification 
by  sublimation  at  180°/11  mm.,  has  m.  p.  324—326°, 
and  is  identical  with  the  hydrocarbon  of  m.  p.  325° 
t  in.  p.  gives  no  depression)  obtained  by  Diels 
and  Gadke  (this  vol.,  241)  by  similar  dehydrogenation 
of  cholesterol.  J.  W.  Barer. 

Methoxy-substituted  triphenylcarbinols  and 
^ts.  H.  Lund  (J.  Amer.  Chem.  Soc.,  1927, 


49, 1346 — 1360). — Tri-o-anisylmethyl chloride,  decomp. 
170 — 175°  (m.  p.  not  below  185°  when  heated  suddenly 
to  that  temperature),  and  ir i -o -cm i sylmelhan e ,  m.  p. 
136 — 137°,  were  prepared  from  the  corresponding 
carbinol  (Baeyer,  A.,  1909,  i,  641).  2:4:2':  2"- 
Tetrame  thoxytriphenylcarbinol ,  m.  p.  122°,  was 
obtained  from  o-iodoanisole  and  ethyl  2  :  4-dimethoxy- 
benzoate  by  the  Grignard  reaction.  2  :  4  :  2'  :  4'- 
Tetramethoxytriplienylcarbinol,  obtained  similarly 
from  1  -  iodo  -2:4-  dimethoxybenzene  and  methyl 
benzoate,  has  m.  p,  137°  (cf.  Kauflmann  and  Kieser, 
A.,  1912,  i,  853),  4  :  6-di-iodo-l  :  3-dimethoxybenzene, 
m.  p.  202°,  being  obtained  as  a  by-product. 
2:4:2':  A' -Tetramethozytriphenylmethyl  chloride,  de¬ 
comp.  about  80°,  forms  bronze  crystals  with  a 
metallic  reflex.  2:4:4':  ■%”-Teiram ethoxytriphenyl - 
carbinol,  m.  p.  111° ;  2  :  4  :  2' :  4' :  2" -pentamethoxy- 
triphenylcarbinol,  m.  p.  146 — -147° ;  2  :  4  :  2'  :  4' :  4"- 
pentamethoxytriphenylcarbinol,  in.  p.  91 — 92°; 
2  :  6  :  2' :  6' :  2"  -  pentamethoxylriphenylcarbinol,  de- 
eomp.  143 — 146° ;  2  :  4  :  6  :  2' :  4'  :  6'  -  hexamethoxy- 
triphenylcarbbiol,  m.  p.  184°,  and  2  : 4 :  6 : 2' :  4' :  2"  :  4"- 
heptamethoxytriphenylcarbinol,  m.  p.  147°,  are  obtained 
by  analogous  Grignard  syntheses.  Tri-o-anisyl¬ 
methyl,  decomp,  about  110°,  exists  almost  completely 
as  the  free  radical  in  benzene  and  p-bromotoluene 
solution.  The  corresponding  peroxide,  m.  p.  157 — 
160°  (deeomp.),  is  described. 

Increase  in  the  number  of  metlioxyl  groups  in  the 
above  series  of  carbinols  results  in  an  increase  in 
basicity,  but  not  according  to  any  simple  rule.  When 
more  than  three  methoxyl  groups  are  present,  the 
normal  salts  of  the  carbinols  are  coloured,  and  prob¬ 
ably  ionised,  in  the  crystalline  state.  Salts  of  the 
most  basic  carbinols  are  only  slightly  hydrolysed  in 
aqueous  solution,  and  these  compounds  can  be  used 
as  indicators  (cf.  Kolthoff,  this  vol.,  637).  The 
absorption  spectra  of  the  carbinol  salts,  in  both  the 
visible  and  ultra-violet,  indicate  that  these  must  be 
regarded  as  quinocarbonium  salts,  rather  than  as 
oxonium  derivatives.  F.  G.  Willson . 


Relationship  between  «s -phenylmethylethylene 
glycol  and  the  corresponding  anhydro-forms. 
S.  Danilov  and  E.  Venus-Danjxova  (Ber.,  1927, 
60,  [jB],  1050 — 1069). — It  is  regarded  as  probable  that 
glycols,  apart  from  pinacols,  in  an  acid  medium  are 
first  converted  into  aldehydes  which  yield  additive 
products  with  the  reagent,  and  are  subsequently 
changed  in  different  directions  and  partly  isomerised 
to  ketones. 

Phenyldimethylearbinol,  b.  p.  102° /22  mm.,  pre¬ 
pared  in  almost  90%  yield  by  the  action  of  magnesium 
methyl  iodide  on  acetophenone,  is  converted  by  oxalic 
acid  at  130°  into  fl-phenyl-A^-propene,  b.  p.  56°/13 
mm.,  di  0-9154,  df  0-9139,  which  is  oxidised  by  benz¬ 
oyl  peroxide  in  chloroform  solution  under  specified 
conditions  to  As-phenylmethylethylene  oxide,  b,  p, 
81— 81-5°/14  mm.,  df  1-0258,  «D  1-52325.  The  oxide 
is  transformed  by  dilute  hydrochloric  acid  at  the 
atmospheric  temperature  into  os-phenylmethyl- 
ethylene  glycol,  b.  p.  149 — 150°/11  mm.,  m.  p.  44°, 
by  distillation  under  atmospheric  pressure  or  by  50% 
sulphuric  acid  at  140 — 150°  into  (i-phenylpropaldc- 
hyde,  and  by  concentrated  sulphuric  acid  at  —17° 
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into  benzyl  methyl  ketone  unaccompanied  by  phenyl 
ethyl  ketone  or  p-phenylpropaldehyde.  Dehydration 
of  as-phenylmethylethylonc  glycol  by  concentrated 
sulphuric  acid  gives  benzyl  methyl  ketone,  whereas 
under  milder  conditions  p-phenylpropaldeliyde  or  a 
mixture  of  aldehyde  and  ketone  results ;  dehydration 
can  also  lead  to  the  substituted  diethylene  ether 
{vide  infra)  and  to  condensation  products,  p -Phenyl- 
propaldehyde ,  b.  p.  92— 92-5°/12  mm.,  94—94-5/14 
mm.,  df  1-0089,  n D  1-52216  ( semicarbazone ,  m.  p.  153°), 
the  constitution  of  which  is  established  by  oxidation 
to  p-phenylpropionic  acid  {silver  salt),  is  isomerised  to 
benzyl  methyl  ketone  and  partly  polymerised  by 
concentrated  sulphuric  acid  or  hot  mercuric  chloride 
solution.  Its  semicarbazone  affords  the  aldehyde 
and  condensation  products  when  treated  with  dilute 
sulphuric  acid,  but  gives  benzyl  methyl  ketone  with 
50%  sulphuric  acid;  the  ketone  has  b.  p.  100 — 101°/ 
14  mm.,  df  1-0157,  ?iD  1-51739.  Phenyl  ethyl  ketone 
is  not  greatly  affected  by  concentrated  sulphuric  acid 
at  -10°. 

During  unsuccessful  attempts  to  prepare  os-phenyl- 
methylethylene  oxide  and  by  the  action  of  20%  sul¬ 
phuric  acid  on  the  corresponding  glycol,  a  substance, 
C18H20O2  (probably  the  ether, 

PhMeC< CMePh ) ,  b.  p.  190— 192°/11  mm.,  is 

obtained,  which  on  exposure  to  moist  air  affords  a 
dihydrate ,  m.  p.  73°.  The  latter  compound  loses 
water,  but  is  otherwise  unchanged  by  cold,  concen¬ 
trated  sulphuric  acid,  whereas  with  dilute  hydro¬ 
chloric  acid  at  175 — 185“  it  gives  S-phenylprop- 
aldehyde.  H.  Wren. 

Isomerisation  of  some  ethylene  oxides  of  the 

i - i 

general  formula  Ph-f CH2]n- CH- CH2- O .  (Mlle.) 
J.  Mvy  and  M,  Stxras  (Compt.  rend.,  1927,  184, 
1335 — 1337).— A  systematic  study  of  the  isomeris¬ 
ation  of  the  oxides  of  some  hydrocarbons  of  the 
general  formula  Ph-[CH2]„*CH1CH2.  Hydrocarbons 
having  n=l — 4  were  prepared  from  allyl  bromide 
and  the  corresponding  magnesium  phenylalkyl 
bromide,  and  from  these  the  oxides  were  made  by 
the  action  of  perbenzoic  acid.  Isomerisation  was 
effected  either  by  heating  the  oxides  with  a  trace  of 
zinc  chloride  or  by  passing  the  vapours  over  alumin¬ 
ium  at  260°,  and  ketones  having  the  general  formula 
CH,R-COMe  were  obtained  in  35 — 40%  yield.  Rup¬ 
ture  of  the  oxygen  bridge  occurs  between  the  oxygen 
atom  and  the  least  substituted  carbon  atom,  and  is 
followed  by  migration  of  a  hydrogen  atom  according 


to  the  scheme  R-CH2-CH-CH2-0— 4-R-CH2-CBOCH2 
— ^R'CH2-COMe.  It  is  concluded  that  the  affinities 
of  the  benzyl,  phenylethyl,  phenylpropyl,  and  phenyl- 

butyl  groups  are  inferior  to  that  of  the  hydrogen  atom 

(cf.  Tiffcneau  and  Ldvy,  A.,  1926,  383,  818). 

E.  H.  Sharples. 

Hydro  anthranilic  acids.  F.  P.  Mazza  and  C. 
Grafetta  (Gazzetta,  1927,57, 292— 299).— Unsuccess¬ 
ful  attempts  were  made  to  prepare  A2-tetrahydro- 
anthranilic  acid  by  the  action  of  sodium  hypochlorite 
on  A~-tetmhydrophthalimide,  m.  p.  171°,  obtained 
from  the  corresponding  anhydride,  owing  to  open¬ 


ing  of  the  ci/dohexene  ring.  As  sodium  amalgam 
did  not  reduce  anthranilic  acid,  small  amounts  of 
sodium  were  employed,  in  amyl  alcohol.  The  product 
gave  on  acidification  some  pimelic  acid ;  the  residue 
was  esterified  and  fractionated.  A  small  amount 
of  ethyl  hexahydroanthranilate  was  obtained,  followed 
by  ethyl  b^-tetrahydroanihranilate,  b.  p.  145°/15  mm. 
{hydrochloride,  m.  p.  161 — 162°),  hydrolysed  slowly 
by  water,  oxidised  in  the  air  to  ethyl  anthranilate, 
and  lastly  by  ethyl  A 2: 6 - di liydroan (hr an i late,  b.  p. 
156 — 157°/15  mm.  {hydrochloride,  m.  p.  about  170°), 
not  hydrolysed  by  water  or  oxidised  in  the  air. 
bd-Telrahydroanthranilic  acid,  decomp,  about  200° 
(copper  salt),  oxidises  very  rapidly  in  the  air  to  anthr- 
anilie  acid.  Ethyl  A4-tctrahydroanthranilate  dis¬ 
tilled  in  a  current  of  hydrogen  decomposes  to  give 
ammonia  and  A1:3-dihydrobenzoic  acid  (cf.  Aschan, 
A.,  1891,  1482) ;  the  constitution  of  this  acid  is  proved 
by  its  oxidation  by  permanganate  to  succinic  and 
oxalic  acids.  A2 :  6-Dihydroanthranilic  acid,  m.  p. 
about  210°  (copper  salt),  on  treatment  with  nitrous 
acid,  gives  A2:6-dihydrosalicylie  acid. 

E.  W-  WlQNALL. 

Cyclic  alkamine  esters  of  p-aminobenzoic  acid. 
II.  H.  Heckel  and  R.  Adams  (J.  Amer.  Chem.  Soc., 
1927,  49,  1303—1307;  ef.  A.,  1926,  834).— cydo- 
Hexene  was  converted  into  o-chloroci/clohexanol  by 
Detceuf’s  method  (A.,  1922,  i,  327),  and  the  latter 
heated  with  butyl-alcoholic  diethylamine  at  150°  (cf. 
Osterberg  and  Kendall,  A.,  1921,  i,  727),  when  trans- 
o-diethylaminocyclohexanol,  b.  p.  106 — 1 06- 5°/I7  mm., 
225°/740 mm., 0-9280, ?if,  P4659  (hydrochloride, rn.p. 
170-5 — 171-5°),  was  obtained  (cf.  Brunei,  A.,  1905,  i, 
869).  Condensation  of  this  with  p-nitrobenzoyl 
chloride  affords  trans-o-diethylaminocyclohexyl  p -niiro- 
benzoate  hydrochloride,  m.  p.  192 — 194°.  The  follow¬ 
ing  were  obtained  by  catalytic  reduction  of  the  corre¬ 
sponding  nitro-compounds  (cf.  Adams,  Cohen,  and 
Rees,  this  vol.,  552)  in  ethyl  or  butyl  alcohol  with 
hydrogen  in  presence  of  platinum  oxide-platinum- 

black  :  trans-o-diethylaminocyclohexyl-p-aminobenzo- 

ate  hydrochloride,  m.  p.  220 — 221° ;  m-dimethylamino-, 
m.  p.  184 — 185°;  m -diethylamino-,  m.  p.  184 — 186  ; 

( 1  cis)-p -dimethylamino-,  m.  p.  226 — 228°,  and 
( ?  tTans)-p-dimethylamino-cyclohexyl  p-aminobenzoate 
hydrochloride,  m.  p.  26S — 269°.  All  the  above  deriv¬ 
atives  are  effective  anaesthetics,  both  on  mucous 
membrane  and  by  injection,  the  t runs -p-d imeth yl- 
amino-eompound  being  slightly  more  active  than 
cocaine.  The  order  of  anaesthetic  effect  towards 
goldfish  in  equimolar  concentrations  is  as  follows : 
?«-diethylamino-  >  rn  -  dimethylamino  -  >  trans-p- di¬ 
methylamino-  >  cis -p -  dimethylamino  -  >  o -diethyl - 
amino-evdohexyl  u-aminobenzoate  hydrochloride. 

F.  G.  Willson. 

Principle  of  induced  alternate  polarity  in 
organic  compounds,  and  the  general  and  ortho 
effects  of  substituents.  C.  F.  van  Duin  (Rec. 
trav.  chim.,  1927,  46,  256— 267).— Mainly  theoretical. 
In  the  theory  of  Lapworth  and  Robinson  (J.C.S., 
1922, 121,  416,  427),  the  general  effect  is  not  opposed 
to  the  alternate  effect,  as  Verkade  (Versl.  Akatl. 
Afdeel.  Natuurk.,  1926,  35,  492—504)  suggests,  since 
the  former  corresponds  with  a  general  electronic  dis¬ 
placement  and  the  latter  with  a  shorter  or  longer 
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presence  of  valency  electrons  in  the  neighbourhood  of 
alternate  atoms  (cf.  Hojendahl,  A.,  1924,  ii,  722). 

The  reaction  of  nitrobenzyl  chlorides  with  benzene 
in  presence  of  aluminium  chloride  is,  contrary  to 
the  opinion  of  Olivier  and  Berger  (A.,  1926,  1239), 
in  good  agreement  with  the  theory,  if  the  o-position, 
in  which  there  is  a  special  influence,  is  left  out  of 
account.  Following  Hojeiidahl  ( loc .  cit.),  if  in  a  sub¬ 
stituted  benzyl  chloride  the  effect  of  the  substituent 
on  the  carbon  atom  to  which  it  is  attached  is  repre¬ 
sented  by  unity,  its  effect  transmitted  to  the  chlorine 
atom  will  be  equal  to  0-188  if  in  the  o-,  0-136  if  in  the 
7)i-,  and  0-120  if  in  the  p-position.  Thus  the  velocity 
constants  of  hydrolysis  of  benzyl  chlorides  sub¬ 
stituted  o-,  m-,  and  p-  by  a  group  favouring  o-  and 
p-hydrolysis  will  be  £o=£+0-188(4+B)+C,  K„- 
£-0-130(4-5),  £,,=£+0-120(4+5),  and  with  a 
group  favouring  m-hydrolysis  0-188(4— B)+ 

0,£m=£+O-136(4+5),£J,=£-O-12O(4-5),where 
K  is  the  velocity  constant  for  benzyl  chloride,  A  and  B 
are  respectively  the  alternating  and  general  effects  of 
each  substituent  on  its  a-carbon  atom,  and  G  is  the 
o-effect.  On  this  basis,  values  of  A .  B,  and  C  are  calcu¬ 
lated  for  the  groups  Me,  Cl,  Br,  I,  C02H,  and  N02.  For 
Me  alone,  B  has  a  positive  value,  and  is  about  equal 
to  A,  whilst  for  the  other  groups  the  general  effect 
is  numerically  greater  than  the  alternating  effect; 
Me  has  a  strongly  negative  and  N02  a  moderate 
positive  o-effect ;  the  influence  of  temperature  is  small. 

Examples  of  the  great  effect  of  an  o-substituent 
are  quoted;  it  is  observed  that  although  the  p-iso- 
meride  is  not  changed,  and  the  m-  only  slowly, 
o-carboxybenzenesulphonamide  is  rapidly  converted 
by  dilute  hydrochloric  acid  into  the  ammonium  hydro¬ 
gen  salt.  Since  o-methoxybenzophenone  is  hydro¬ 
lysed  by  sodamide  (Lea  and  Robinson,  A.,  1926, 
1144)  to  give  unsubstituted  benzamide,  in  contrast 
with  the  m-  and  p-isomerides,  it  is  argued  that  ethyl 
o-methoxytcamcinnamate  (m.  p.  34-0 — 34-5°)  should 
hydrolyse  readily;  actually,  however,  hydrolysis  is 
difficult.  Owing  to  the  variability  of  the  o-effect,  it 
is  suggested  that  theoretical  work  on  substituted 
benzene  derivatives  should  be  confined  to  the  m- 
and  p-compounds.  E.  W.  Wignall. 

M.  p.  of  acetyls alicylic  acid.  T.  S.  Carswell 
(J.  Amer.  Pharm.  Assoc.,  1927,  16,  306 — 309). — The 
temperature  observed  in  the  determination  of  the 
p.  of  acetylsalicylic  acid  is  a  combination  of  the 
hue  m.  p.  with  the  decomposition  point.  The  latter 
has  no  exact  value,  but  is  a  function  of  the  time  of 
heating,  and  the  longer  the  period  of  heating  below 
the  true  m.  p.  the  more  nearly  the  observed  value 
approaches  the  decomposition  point.  The  fineness 
of  the  material  also  influences  the  observed  m.  p., 
and  the  nearest  approach  to  the  true  m.  p.  is  obtained 
py  grinding  the  sample  to  pass  a  200-mesh  sieve, 
inserting  the  m.-p.  tube  in  a  bath  preheated  at  125°, 
raising  the  temperature  of  the  bath  at  the  rate 
°f  1°  in  10 — 15  sec.  Under  these  conditions,  fifteen 
samples  of  acetylsalicylic  acid  melted  at  135°+0-2°, 
whilst  with  a  slower  rate  of  heating  (3°  per  min.  until 
commencement  of  melting,  thereafter  0-5°  per  min.) 
esame  ground  samples  melted  at  131-2°+0‘7°. 

W.  J.  Powell. 


Synthetic  medicinals.  III.  [Physiological] 
action  of  acetylsalicylic  acid  and  attempts  to 
produce  analgetics.  H.  P.  Katjfmann  (Arch. 
Pharm.,  1927,  265,  226—238;  cf.  B.,  1927,  155).— 
The  general  question  of  the  mode  of  action  within 
the  body  of  medicaments  that  can  (i)  easily  or  (ii)  only 
with  difficulty  decompose  into  two  or  more  fragments 
is  reviewed,  with  particular  reference  to  the  very 
different  properties  of  salicylic  acid  and  its  acetyl 
derivative.  The  compounds  described  below  have 
been  prepared  in  efforts  to  produce  a  series  of  com¬ 
pounds  consisting  of  antipyretic  and  narcotic  com¬ 
ponents  bound  together  by  linkings  of  varying 
stability.  a-Bromopropionylsalicylic  acid  (cf.  G.P. 
212,422)  has  m.  p.  107°.  a-Brcmio-n-butyrylsattcylic 
acid,  m.  p.  87-5°,  and  a-bromoisovalerylsalicylic  acid, 
m.  p.  90-5°,  are  similarly  prepared  from  salicylic  acid 
and  the  acid  chloride  in  pyridine.  Salicylamide, 
already  known  to  be  strongly  narcotic  and  analgetic, 
is  substituted  at  the  oxygen  atom  only  when  treated 
with  acyl  bromides  in  cold  pyridine  :  O-a-bromoiso- 
valeryl  salicylamide,  m.  p.  136°,  is  obtained  in  this  way. 
When  O-aeetylsalicylamide  is  similarly  treated,  but 
in  warm  pyridine,  O-acelyl-'S-a-bromoi&ovalerylsalicyl- 
amide,  m.  p.  96-5°,  is  produced.  Salicoyl  chloride 
and  carbamide  in  ether  solution  yield  salicoylcarb- 
amide,  m.  p.  192°  decomp,  (not  184 — 186°,  as  given 
by  Jacobs  and  Heidelberger,  A.,  1918,  i,  69). 
O-Methylsalicoylcarbamide  ( o-anisoylcarbamide )  has 
m.  p.  192° ;  p-anisoylcarbamide  has  m.  p.  215°. 
Diethylmalonyl  chloride  and  O-aeetylsalicylamide 
yield  AA-diethylmalonylbis-O-acetylsalicylamide, 
m.  p.  126—128°.  Salicyl-fiSfi-tricMoro-ix-hydroxy- 
cthylamide  (I),  m.  p.  117—127°  (decomp.),  is  obtained 
from  a  warm  mixture  of  chloral  and  salicylamide, 
and  when  sulphuric  acid  is  added  to  the  mixture,  a 
compound,  m.  p.  172-5°  (cf .  Moucka  and  Rogl,  A.,  1926, 
626),  is  obtained.  Acetylsalicylamide  and  chloral  give 
the  acetyl  derivative  of  (I),  m.  p.  149 — 150°. 

W.  A.  Silvester. 

Aromatic  derivatives  of  phosphoric  acid  and 
of  the  hypothetical  orthophosphoric  acid  ; 
hetero-rings  containing  phosphorus.  L.  An¬ 
schutz  (Annalen,  1927,  454,  71 — 120). — The  com¬ 
pound,  C7H402C16P,  b.  p.  178°/11  mm.,  df  1-635, 
?if,  1-5637,  from  salicylic  acid  and  phosphorus  penta- 
chloride  at  170°,  to  which  Anschiitz  (A.,  1887,  947 ; 
1906,  i,  500 — 508)  ascribed  the  formula 
CCVC6H4-OPOC)2j  has  now  been  prepared  from 
salicoyl  chloride  and  phosphorus  pentachloride  at  the 
ordinary  temperature.  Since  only  the  phenolic  group 
could  be  attacked  under  these  conditions  (cf .  A.,  1924, 
i,  1195),  the  product  must  be  phosphorus  o-chloro- 
formylphenoxytetrachloride  [orthophosphosal  chlor¬ 
ide,  COC1-C6H4-OPC14 ;  cf.  the  following  proposed 
trivial  names  :  phosphosal  for  o-carboxyphenyl  di¬ 
hydrogen  phosphate,  C03H*C6H4-0-P0(0H)2;  phos¬ 
phosal  chloride,  R*0-P0C12 ;  metaphosphosal  chloride, 
R-0-P02;  metaphosphorosal  chloride,  R-OPO 
(R— C0C1-C6H4-)].  The  following  by-products  in  the 
latter  reaction  are  isolated  by  fractional  distillation  : 
(a)  o-ehlorobenzotrichloride,  (6)  metaphosphosal 
chloride,  and  (c)  a  compound,  C14H806dP,  m.  p.  81 — 

82°,  probably  C6H4<0^PO-0-C6H4-COCl.  It  is 
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rapidly  converted  by  moisture  into  a  compound , 
ChHj  5O10P,  m.  p.  150 — 151°,  which  is  decomposed 
by  water  into  phosphosal  and  salicylic  acid,  and  is 
probably  formed  by  replacing  2  mols.  of  water  in 
phosphosal  trihydrate  by  1  mol,  of  salicylic  acid. 
The  formation  of  these  by-products  is  explained  by 
the  thermal  decomposition  of  a  hypothetical  inter¬ 
mediate  product,  (COCPC0H4’0)2PC13  [which  is  prob¬ 
ably  present  in  the  oily  residues  from  which  (c)  is 
isolated],  into  (a)  and  (b).  The  latter  may  then  react 
with  salicylide,  another  by-product,  to  form  (c). 

[With  F.  Wenger.] — 3  :  5  -  Dichloro  -  orthophos- 
phosal  chloride  (phosphorus  3  :  5-dichloro-2-chloro- 
formylphenoxytetrachloride),  m.  p.  102—104°, 
obtained  by  Anschutz  ( loc .  cit.)  from  3  : 5-dichloro- 
salicoyl  chloride  and  phosphorus  pentachloride  at 
60°,  has  also  been  synthesised  in  a  second  way. 
3  :  5-Dichlorometaphosphorosal  chloride,  m.  p.  55°, 
is  converted  by  chlorine  into  3  :  5-dich loroph osph osa l 
chloride,  b.  p.  183°/11  mm.,  m.  p.  56 — 58°,  which  with 
phosphorus  pentachloride  at  165°  gives  3  :  5-dichloro- 
orthophosphosal  chloride. 

[With  H.  Bcedecker.] — Since  it  has  now  been 
shown  that  phosphoryl  chloride  is  not  an  inter¬ 
mediate  product  in  the  action  of  phosphorus  penta¬ 
chloride  on  salicylic  acid,  the  effect  of  3 -substituents 
must  be  to  protect  the  hydroxyl  group  against  phos¬ 
phorus  pentachloride  itself.  The  action  of  the  latter 
on  other  di-o-substituted  phenols  has  now  been 
examined.  At  20°,  2:4: 6-trichlorophenol  gives 
phosphorus  bis- 2  :  4  :  6 - trichloroph enoxyoxych loride , 
(C6H2C130)2P0C1,  m.  p.  126—129°,  and  1  :  2  :  4  :  6- 
tetrachlorobenzene ;  2:4:  6-tribromophenol  gives 

l-cliloro-2  :  4  :  6-tribromobenzene,  and  mesitol  gives 
raonochloromesitylene ;  at  60 — 80°,  picric  acid  gives 
l-chloro-2  :  4  :  6-trinitrobenzene,  and  3-nitro-o-cresol 
reacts.  3  : 5-Dichloro-o-cresol  does  not  react  with 
pure  phosphorus  pentachloride  at  S0°.  Accordingly, 
the  protective  action  of  substituents  is  determined 
by  their  chemical  nature  as  well  as  their  spatial 
properties. 

[With  W.  Brobker.] — Mainly  a  fuller  account  of 
work  previously  described  (this  vol.,  146).  Phos¬ 
phorus  pyrocatechyl  trichloride  is  converted  by 
anhydrous  oxalic  acid  in  boiling  benzene  into  phos¬ 
phorus  pyrocatechyl  oxychloride  and  a  little  di- 
o-phenylene  pyrophosphate,  (C6H4)2P40-,  in.  p.  136 — 
138°,  b.  p.  222°/12  mm.;  by  aniline  into  NN'-dt- 
phenyl-o-phenylenephosphamidine, 

CGH4<CQ^>P(lNPh)-NHPh,  m,  p.  242 — 244°  (decomp.), 

and  by  o-toluidine  into  NW-di-o-lolyl-o-phenylene- 
phosphamidine,  m.  p.  226 — 228°.  The  two  last 
resemble  the  parent  substance  phosphamidine  (phos- 
phamide),  NH2PO!NH,  and  the  corresponding  deriv¬ 
atives  of  metaphosphamidine  (cf.  Michaelis,  A.,  1915, 
i,  328).  Phosphorus  phenoxytetrachloride  and  pyro- 
catechol  in  boiling  benzene  afford  phenyl  di-o-phenyl- 
ene  orthophosphate,  P(0Ph)(02C6H4)2,  b.  p.  245—250°/ 
10—11  mm.,  m.  p.  192°,  when  freshly  distilled. 
Triphenyl  o -phenylene  orthophosphate, 
P(0Ph)3(02C6H4),  m.  p.  (indef.)  95—101°,  and  tri¬ 
phenyl  phosphate  are  obtained  from  phosphorus  tri- 
phenoxydichloride  and  pyrocatechol  at  150°.  The 
reactivity  of  the  chlorine  atoms  in  the  phosphorus 


aryloxychlorides  decreases  as  the  number  of  aryl 
groups  increases.  H.  E.  F.  Notton. 

Constituents  of  the  kawa  root.  TV.  Synthesis 
of  a  methyl  kawaate  and  of  two  isomerides  of 
methysticin.  W.  Borsche,  W.  Rosenthal,  and 
C.  H.  Meyer  (Ber.,  1927,  60,  [£],  1135—1139;  cf. 
A.,  1921,  i,  862).— Cinnamylideneacetyl  chloride  is 
prepared  by  the  action  of  thionyl  chloride  on  cinn- 
amylideneacetic  acid,  preferably  in  boiling  light 
petroleum  (b.  p.  70°).  The  chloride  is  converted  by 
methyl  sodioacetoacetate  into  methyl  ot-cinnamylidene- 
acetylacetoacetate,  CHPluCH-CHICH-CO-CHAc-COoMe, 
m.  p.  45°  [ copper  derivative,  m.  p.  203 — 204°  (de¬ 
comp.)],  which,  with  ammonia,  yields  methyl  y-cinn- 
amylideneacetoacetate ,  in.  p.  93°  ( copper  derivative, 
decomp.  215 — 216°),  not  identical  with  the  product 
obtained  from  kawa  resin  by  10%  sodium  hydroxide 
solution.  Cinnamylideneacetylacelone  (ey-diketo-a.- 
phenyl-Aw-octadiene),  m.  p.  139 — 140°,  is  described. 
Piperoyl  chloride  and  methyl  sodioacetoacetate  afford 
methyl piperoylacetoacetate,  C17H1606,  m.  p.  165 — 167°, 
converted  by  ammonia  in  ethyl  alcohol  into  methyl 
$-keto-£-methylenedioxyphenyl-Arc-hezadienoate  (allo- 
methysticin),  m.  p.  135 — 137°,  not  identical  with  iso- 
methysticin.  Methyl  a-acetyl-S-methylenedioxyphenyl- 
A*y -pentadienoate,  m.  p.  103°  (cf.  Junge,  Diss.,  Gottin¬ 
gen,  1923),  also  differs  from  isomethysticin. 

H.  Wren. 

Catalytic  reduction  of  hydrophthalic  anhydr¬ 
ides.  I.  Reduction  of  A2-tetrahydrophthalic 
anhydride.  F.  P.  Mazza  and  G.  Di  Mase  (Gazzetta, 
1927,  57,  300—311). — Phthalic  anhydrides  reduced 
partly  in  the  benzene  ring  may  be  reduced  catalytic- 
ally  io  phthalides  without  further  reduction  in  the 
nucleus.  Thus  A2-tetrahydrophthalic  anhydride  is 
reduced  by  the  Sabatier-Senderens  method  at  220— 
240°  to  Az-tetrahydrophthalide,  m.  p.  73 — 74°,  b.  p. 
148°/15  mm.,  which  is  hydrolysed  by  potassium 
hydroxide  to  2-hydroxymethyl- A6 -tetrahydrobenzoic 
acid,  m.  p.  79 — 80°  ( silver  salt),  which  very  readily 
loses  water,  reverting  to  the  phthalide.  The  tetra- 
hydrophthalide  is  reduced  by  sodium  and  amyl 
alcohol  to  frau-s-hexahydrophthalide  (Einhorn,  A., 
1898,  i,  407);  its  structure  is  established  by  its 
reduction  by  hydriodic  acid  and  yellow  phosphorus 
to  Az-tetrahydro-o-toluic  acid,  m.  p.  79 — 80°,  which  is 
oxidised  by  permanganate  to  a-methyladipie  acid. 
A2-Tetrahydrophthalide  reacts  with  carbamide  at 
150°  to  give  AG-tetrahydrophthalimidine,  m.  p.  150  , 
with  aniline  to  give  the  N-phenyl  derivative,  m._  p. 
135°,  and  with  yj-anisidine  to  give  the  N-p -anisyl 
derivative,  m.  p.  98°,  of  the  above.  With  phosphorus 
pentachloride,  it  gives  an  unstable  substance,  m.  p- 
170°,  which  is  probably  v>-chloro-A2-tetrakydrotohioyl 
chloride ;  with  phenylhydrazine,  it  reacts  in  the  cold, 
with  evolution  of  heat  to  form  2-hydroxymethyl-A  - 
tetrahydrobenzplmiylhydrazide,  in,  p.  130°  (decomp.). 

E.  W.  WlGNALL. 

Catalytic  reduction  of  hydrophthalic  anhydr¬ 
ides.  II.  Reduction  of  A2 :  c-dihydrophthalic 
anhydride.  F.  P.  Mazza  and  A.  Cal5  (Gazzetta, 
1927,  57,  311 — 318). — By  similar  methods  to  those 
previously  employed  (preceding  abstract),  the  follow¬ 
ing  compounds  are  obtained  from  A2 :  c-dihydro- 
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phthalic  anhydride:  A2 : ^-dihydrophthalide,  m.  p. 
215°,  b.  p.  150730  ram.;  2-hydroxymethyl-A2 '•  6-di- 
hydrobenzoic  acid,  m.  p.  195°  (decomp.)  {silver  salt), 
which  readily  reverts  to  the  phthalide,  and  is  oxidised 
to  oxalic  and  succinic  acids ;  irans-hexahydrophthal- 
ide;  A2 :  6-dihydro-o-toluic  acid,  m.  p.  175°  (decomp.) 
(silver  salt),  which  oxidises  to  acetic,  oxalic,  and 
succinic  acids;  A2:6-dihydrophlhalimidine,  m.  p.  218°, 
and  its  N -phenyl,  m.  p.  1C4°,  and  N-p -anisyl,  m.  p. 
150°,  derivatives;  a  substanco,  m.  p.  about  90°, 
probably  u> -chloro  -  A 2 :  G -dihydrotoluoyl  chloride-,  and 
2 -hydro  xymethyl-A2 e-dihydrobenzpheni/lhydrazide,  m .  p . 
212°.  E.  W.  WlGNALL. 

Catalytic  reduction  of  hydrophthalic  anhydr¬ 
ides.  III.  Reduction  of  Ax-tetrahydrophthalic 
anhydride.  E.  P.  Mazza  and  (Signa.)  A.  Cremona 
(Gazzetta,  1927,  57,  318— 322).— From  AMetra- 
hydrophthalic  anhydride  there  are  obtained  (ef.  pre¬ 
ceding  abstracts)  :  A14etrahydrophthalide,  in,  p.  65 — 
66°;  2-hydroxymethyl- A^tetrahydrobenzoic  acid,  m.  p. 
85°  (silver  salt),  which  readily  reverts  to  the  phthalide ; 
irans-hexahydrophthalide ;  A1  -  tetrahydro  -  o  -  toluic 
acid  (cf.  Kay  and  Perkin,  J.C.S.,  1905,  87,  1066), 
which  oxidises  to  y-acetylbutyric  acid ;  Al-teirahydro- 
fhthalamidine,  m.  p.  164°,  and  its  N-p -anisyl  deriv¬ 
ative,  m.  p.  105°;  and  2-hydroxymethyl- A^-teirahydro- 
benzphenylhydrazide,  m.  p.  115°.  E.  W.  Wigs  all. 

Phthalhydrazide.  II.  von  Rothemhurg's 
iV-amin  oph  thalimid  e .  III.  Mihailescu’s 

A-amin  op  nth  alimid  e .  D.  Radulescu  (Bui.  Soc. 
Chim.  Romania,  1926,  8,  117—119,  120— 126).— A 
re-statement  of  work  already  published  (Radulescu 
and  Georgescu,  A.,  1925,  i,  1185).  S.  K.  Tweedy. 

1  : 8-Naphthalyl  chloride.  W.  Dawes  and 
0.  W.  Beeper  (J.C.S.,  1927,  1124— 1127).— Attempts 
to  isomerise  1  :  8-naphthalyl  chloride  (Mason,  A., 
5925,  i,  34)  by  distillation  [b.  p.  195 — 200°/ahout 
0-2  mm.  (undecomp.)]  or  by  heating  with  aluminium 
chloride  were  unsuccessful.  Naphthalide  was  not 
obtained  by  catalytic  reduction  (cf.  Rosenraund,  A., 
1021,  i,  392).  With  ammonia  in  benzene  solution, 
it  gives  l-cyano-B-naphthoic  acid,  m.  p.  210 — 250° 
(indef .)  with  formation  of  naphthnlimide.  Cvano- 
naphthoic  acid  is  decomposed  by  boiling  alkali;  it 
is  slowly  converted  by  cold  sulphuric  acid  into 
naphthalie  anhydride,  and  by  methyl  iodide  and  silver 
oxide  into  methyl  naphthoate.  1  :  S-Naphthaldi- 
anilide,  m.  p.  250 — 282°  (decomp.),  and  1  :  B-naphthal- 
w-p-dimelhylanilide,  m.  p.  245 — 246°,  are  obtained 
from  naphthalyl  chloride  and  the  requisite  amines. 

H.  E.  F.  Notton. 

Asymmetrical  phenanthridones.  I.  2-Nitro- 
aad  7-nitrophenanthridone.  F.  J.  Moore  and 

H.  Huntress  (J.  Amer.  Chem.  Soc.,  1927,  49, 

>’-4—1334). — An  improved  method  for  the  prepar¬ 
ation  of  4-nitrodiphenic  acid,  m.  p.  220 — 221°  (cf. 
‘Ciunidt  and  Spoun,  A.,  1922,  i,  665),  is  described. 

ien  heated  at  150 — 160°  with  2-5  parts  of  sul- 
P  one  acid,  the  latter  is  converted  into  1-nilro- 
normone- i  -  car  boxy  l  ic  acid,  yellowq  m.  p.  269 — 269-5° 
wW  u  • ester’  ln-  P-  203 — 204°),  the  constitution  of 
T  -1]  ^  established  by  its  oxidation  to  hemimellitic 
•  1  •  Fluorenone-4 - m rhoxylic  acid,  m.  p.  223 — 224°, 
5  0  tamed  from  the  above  nitro-derivative  by  the 
XX 


method  of  Graebe  and  Aubln  (A.,  1839,  145).  On 
nitration,  it  yields  the  above  7-nitro-derivative, 
together  with  5-nitroflvorenone-4-carboxylic  acid,  m.  p. 
238 — 239°,  which  is  also  obtained  by  heating  Q-nitro- 
diphenio  acid  with  sulphuric  acid  at  150 — 160°. 
Treatment  of  7-nitrofiuorenone-4-carboxylic  acid  with 
phosphorus  pentnchlorido  affords  the  acid  chloride, 
m.  p.  207*5 — -208°,  from  which,  by  the  action  of 
ammonia  in  benzene,  the  amide,  m.  p.  270-5—271°, 
is  obtained,  and  this,  on  treatment  with  alkaline 
hypobromite,  yields  7 -nitro-4-aminojluorenone,  scarlet, 
m.  p.  292 — 293°  ( acetyl  derivative,  yellow-,  m.  p.  307 — 
308°).  Conversion  of  the  latter  into  7-nitrophen- 
anthridone  could  not  be  effected.  Direct  nitration 
of  phenanthridone  affords  two  mononifro-derivatives, 
yellow-,  m.  p.  257 — 259°,  and  colourless,  m.  p.  368 — 
370°  (sealed  tube),  respectively,  neither  of  which  is 
the  2-  or  7-nitro-derivative. 

When  boiled  with  acetic  anhydride,  4-nitrodiphcnie 
acid  yields  the  anhydride,  m.  p.  211 — 211-5°,  which, 
on  treatment  with  ammonia  solution,  affords 
i-nitro-2- diplumamic  acid  ( 4-nitro-i-carbamidodiphenyl - 
2' -carboxylic  acid),  m.  p.  203 — 204°,  and  4-nitro-2'- 
diphenamic  acid  ( 4-nilro-2’-carbamidodiphenyl-2-carb - 
oxylic  acid),  m.  p.  164 — 165°.  Treatment  of  the 
former  with  alkaline  hypobromite  yields  2 -nitro- 
phenanthridone,  yellow-,  m.  p.  348-5 — 349°  (sealed 
tube),  whilst  the  isomeride  yields  similarly  7 -nitro- 
pkenanthridone,  yellow,  in.  p.  292 — -293°. 

F.  G.  Willson. 

Ether  of  a  ketone  hydrate.  a-Benzylidene-j3- 
((3-phenylethyl)  succinic  and  benzyl-  ( [3-phenyl- 
ethyl)maleic  acids.  J.  Bougatjlt  (Compt.  rend., 
1927,  184,  1255 — 1257). — The  anhydride  (I)  prepared 
from  the  acid  amide  (II)  (A.,  1925,  i,  921 ;  1926, 
725),  yields,  on  boiling  w>ith  sodium  hydroxide  in 
amyl  alcohol,  a-benzylidene- [1- ( g-phenylethyl)suceinic 
acid  (cf.  A.,  1925,  i,  1152),  m.  p.  161°,  anhydride, 
m.  p.  100°,  which  on  further  boiling  yields  the  iso¬ 
meric  benzyl- ( $-phenylelhyl)maleic  acid  (III),  m.  p. 
184°  (anhydride,  m.  p.  106°).  For  the  separation  of 
the  two  acids,  advantage  is  taken  of  tho  very  slight 

CH!r^(OH,.CO>CH!Pl,CH,9(OH,.COsH 

CH2Ph-CHa-CH — CO  '  CH2Ph-CH2-C(OH)-CO-NH, 

(i.)  ‘  (II.) 

solubility  of  the  ammonium  salt  of  the  former  in 
3%  ammonium  chloride  solution.  The  acid  (III)  is 
not  hydrogenated  by  sodium  amalgam.  A  third 
isomeride,  C10H18O4,  m.  p.  120°  ( anhydride ,  m.  p.  112°), 
is  produced  when  (1)  is  boiled  with  aqueous  potassium 
hydroxide,  the  reaction  being  reversible.  It  is  dis¬ 
tinguished  by  the  solubility  of  its  calcium  salt;  it 
affords  a-benzyl-p-(p-phenylethyl)succmic  acid  on 
reduction  with  sodium  amalgam,  and  is  converted 
by  sodium  hydroxide  in  amyl  alcohol  into  (III).  Each 
of  the  three  acids  yields  a  normal  anhydride  when 
heated  with  acetic  anhydride  for  10  min.  at  100°, 
but  prolonged  treatment  regenerates  the  anhydride 
(I)  in  each  case.  W.  J.  Powell. 

Bile  acids.  XVI.  M.  Schenck  and  H.  Kirch- 
hof  (Z.  physiol.  Chem.,  1927,  166,  142 — 158;  cf. 
Schenck,  A.,  1911,  i,  10;  1919,  i,  331),— The  oxime 
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of  deoxybilianic  acid  (I)  (see  Wieland,  Schlichting, 
and  Jacobi,  this  vol.,  247)  gives  on  isomerisation  with 


sulphuric  acid  (cf.  Schenck,  be.  tit.)  an  i-sooxime  (II), 
m.  p.  276°,  hydrolysable  by  20%  hydrochloric  acid 
to  the  corresponding  ammo-acid,  CojH-jgOgN,  m.  p. 
195°,  which  regenerates  the  isooxime  when  heated 
above  its  m.  p.  or  in  glacial  acetic  acid.  The  amino- 
acid  titrates  as  a  tribasic  acid,  one  carboxyl  group 


being  neutralised  by  the  amino-group,  and  reacts 
with  nitrous  acid  to  form  a  nitrogen-free  compound, 
not  obtained  pure.  The  amino-acid  is  converted  by 
dry  distillation  in  a  vacuum  into  a  Iceblactam-mono- 
carboxylic  acid,  C^H^C^N  (III),  m.  p.  187 — 193° 
(sintors  at  170°),  a  reaction  similar  to  the  conversion 
of  choloidanic  acid  into  pyrocholoidanic  acid  (Wieland, 
A.,  1921,  i,  113).  There  is  also  formed  an  impure 
isomeride  of  (III),  m.  p.  218 — 220°  (sinters  at  180°, 
completely  clear  at  226°).  C.  Hollins. 


Condensation  of  benzaldehyde  with  organo- 
magnesium  compounds.  A.  P.  Terentiev  (J. 
Buss.  Phys.  Chem.  Soc,,  1927,  58,  1265 — 1269). — 
See  this  vol.,  152. 


Action  of  sodamide  on  cyclohexanone.  R. 
Corntjbert  (Compt.  rend.,  1927, 184,  1258 — 1259). — - 
In  the  preparation  of  the  sodium  compound  of  cyclo¬ 
hexanone,  tho  latter  should  be  in  dilute  solution,  since 
in  concentrated  ethereal  solution  (20  g.  in  SO  c.c.)  the 
product  obtained  after  addition  of  water  consists  of 
cyrfohexylidenecycfohexanone,  together  with  a  small 
quantity  of  the  substance,  CiaH2g02,  m.  p.  1S1 — 1S6° 
(corr.),  which '  probably  has  the 
annexed  formula,  since  with  acetic 
anhydride  and  sodium  acetate  at 
150°  it  yields  neither  an  acetyl 
derivative  nor  dicyrfohexylidenccycZo- 
hexanone.  Tho  amount  of  these  condensation  pro¬ 
ducts  formed  depends  on  the  quantity  of  solvent  used 
{e.g.,  with  20  g.  of  cyclohexanone  in  150  c.c.  of  ether 
less  than  5%  is  obtained),  and  on  the  temperature 
and  time  of  reaction,  the  maximum  condensation 
occurring  at  20°,  but  is  not  altered  appreciably  by 
the  addition  of  an  alkylating  agent  to  the  reaction 
mixture.  W.  J,  Powell. 


CH,  CO  (,) 
CH,-CH-C#Hg 


Alkyl ct/cl o-p entan ones  and  -hexanones.  III. 
Alkylation  of  l-methylcyclohexan-2-one .  A. 
Haller  and  R.  Cornubbrt  (Bull.  Soc.  chim,,  1927, 
[iv],  41,  367—383;  cf.  this  vol.,  152).— Further 
examination  of  the  products  obtained  on  methylating 
l-methylcyclohexan-2-one  with  sodamide  and  methyl 
iodide  or  sulphate  indicates  that  tho  dimethylation 
product  consists  of  about  80%  of  1  :  1-  and  20%  of 
1  :  3-dimethyIcycfohexanone,  with  traces  of  unchanged 
I -methylcyclohexanone.  The  1  :  1-dimethylcyclohex- 
anone  is  readily  obtained  pure  by  fractional  crystallis¬ 
ation  of  the  semicarbazone.  Further  niethylation  of 
the  dimethylated  product  affords  a  trimethylcyclo- 
hexanone,  b.  p.  178— 179°/755  mm.,  df  0-9043,  «’8 
1-4493,  possessing  an  odour  of  camphor,  and  finally 
a  te  tram  eth  vl  cycioh  e  x  an  on  e ,  b.  p.  185- — 18C°/770  mm., 
100757  mm.,  dfc  0-8936,  1-4470  (of.  A.,  1913,  i, 

629),  which,  when  freed  from  an  unpleasant  by¬ 
product,  possesses  an  odour  of  camphor  or  menthol. 
Similarly  ethylation  of  l-methylcyc/ohcxan-2-one  with 
sodamide  and  ethyl  bromide  affords  a  product  con¬ 
sisting  of  83%  of  1  :  1-methylethylcycfohexanone  and 
16%  of  the  1  : 3-isomer ide  with  1%  of  unchanged 
1 -methylcyclohexanone.  Attempts  to  introduce  the 
isopropyl  group  in  the  same  way  afforded  in  xylene 
solution  only  a  small  quantity  of  substance,  C10HlgO, 
b.  p.  202 — 206°/760  mm.  In  ether  or  in  benzene, 
only  12 — 14%  of  condensation  product  was  obtained. 
The  action  of  sodamide  on  the  crude  tetramefchyl- 
cyc/ohexanoncs  in  xylene  (cf.  A.,  1914,  i,  291,  968) 
afforded  small  amounts  of  nitrogeneous  liquids,  b.  p. 
80 — 86724  mm.  and  180°/17  mm.,  and  nitrogeneous 
solid  products,  m.  p.  120°  and  146°. 

R.  Brightman. 

Cyclanones  and  the  ketonic  function.  R. 
Cornubert  (Bull.  Soc.  chim.,  1927,  [iv],  41,  541— 
606). — A  lecture  delivered  on  February  19,  1927. 


Benzopolymethylene  compounds.  XIII.  J- 
von  Braun  and  E.  Rath  (Ber.,  1927,  60,  [J5],  1182 — 
1196). — p  - 1  -Hydrindylethyl  bromide  is  converted  by 
ethyl  sodiomalonate  into  ethyl  p-1  -hydrindijlcthyl- 
malonate,  b.  p.  212°/12  mm.,  and  thence  successively 
into  p- 1  -hydrindylethylmalonic  acid,  y-l-hydrindyl- 
n-butyric  acid,  b.  p.  198°/11  mm.,  m.  p.  92°,  y-1- 
hydrindyl-n-butyryl  chloride,  b.  p.  172°/12  nun.,  and 
6-ketohomotetraphthene  (I),  b.  p.  172°/12  mm.,  d‘° 
1-1118,  rif,  1-5S25  (oxime,  m.  p.  143°;  semicarbazone, 
m.  p.  203°).  The  ketone  is  reduced  by  Clemmenscn’s 
method  to  homotetraphthene,  b.  p.  127 — 128°/12  mm-, 
d\  1-0295,  nf,-  1-5750. 


3-1-Tetrahydronaphthyletliyl  bromide  is  similarly 
converted  successively  into  ethyl  B-l-telrahydro- 
naphthylethylmabnate,  b.  p.  229°/13  mm.,  p-l-tetra- 
hydronaphthylethylmalonic  acid,  y-l-teirahydro- 
naphthyi-n-butyric  acid,  b.  p.  212°/12  mm,,  y-l-tetra- 
hydronaphthyl-n-btdyryl  chloride,  b.  p.  19o°/19  mm.» 
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and  7-ketohomohexahi/drobenznaphlhene  (II),  b,  p. 
182°/15  ram.,  m.  p.  63°,  df  1-1117  (oxime,  m.  p.  62°; 
semicarbazone ,  m.  p,  221°).  The  new  cyclic  deriv¬ 
atives  are  obtained  in  very  modest  yield,  although 
they  are  freo  from  strain  according  to  the  Sachse- 
Mohr  hypothesis.  It  appears  doubtful  if  any  theory 
based  on  considerations  derived  from  tetrahedral 
models  can  fully  explain  the  phenomena  observed 
with  di-  and  tri-cyclic  compounds.  H.  Wren. 

Thioethers  of  certain  ketones,  and  their 
derivatives.  A.  Chrzaszczewska  and  S.  Chwalin- 
SKI  (Rocz.  Chem.,  1927,  7,  67— 73).— The  following 
substances  of  the  type  (R-CO-CH2)2S  are  obtained  by 
the  action  of  various  monochloroketones  on  sodium 
sulphide  :  dibenzoyldimethyl  sulphide,  m.  p.  76-5 — 
77-2°  [oxime,  m.  p.  145 — 146°  (decomp.),  phenyl- 
hjdrazone,  m.  p.  140 — 141°],  and  di-p-chlorobenzoyl- 
dimethyl  sulphide ,  m.  p.  121—121-6°. 

R.  Truszkowski. 

V-Alkyliniines  of  benzophenone.  M.  Sommelet 
(Compt.  rend.,  1927, 184, 1338— 1339).— The  following 
iV-alkylimines  of  benzophenone  have  been  prepared 
from  benzophenone  chloride  and  the  corresponding 
amine  by  a  modification  of  the  method  of  Hantzsch 
and  ven  Hornbostel  (A.,  1898,  i,  195) :  methyl-, 
b.  p.  168-5720  min.,  m.  p.  47 — 49°;  ethyl-,  b.  p. 
174-572T5  mm.,  m.  p.  61—62°;  allyl-,  b.  p.  187°/22 
mm,,  df  1-0475 ;  cyclohexyl-,  b.  p.  209 — 210°/17  mm., 
rff  1-0268;  benzyl-,  1-0358.  These  imines,  with 
the  exception  of  the  allylimine,  which  was  not 
examined,  give  stable  methiodides  which  are  hydro¬ 
lysed  quantitatively  when  their  alcoholic  solutions 
are  boiled  at  90°:  CPhdNRMel-f H2O=0Ph2O  + 
NHRMe.HI  (cf.,  A.,  1926,  946).  E.  H.  Sharpljes. 

Organic  sulphur  compounds.  V.  Action  of 
Grignard's  solutions  on  aromatic  thioketones. 
A..  Schonberg  (Annalen,  1927,  454,  37 — 46). — Diaryl 
thioketones  react  more  or  less  readily  with  aromatic 
Grignard  reagents,  forming  tetra-arylethylene  sulphides 
(cf.  Staudingcr  and  Siegwart,  A.,  1921,  i,  43).  These 
are  characterised  by  their  reduction  by  zinc  dust  and 
acetic  acid  to  the  corresponding  tetra-arylethylenes 
and  by  their  tendency  to  form  molecular  compounds, 
those  of  tetra-anisylethylene  sulphide  (A.,  1925, 
]>  1300)  with  acetone  (1  mol.)  and  with  benzene 
(1  mol.).  Xanthione  is  only  slightly  attacked  by 
prolonged  boiling  with  an  ethereal  solution  of  magnes¬ 
ium  phenyl  bromide,  giving  dixanthylone.  The 
intermediate  sulphide  is  not  obtained.  The  difference 
m  stability  between  tetraphenyletliylene  sulphide  and 
dixanthylene  sulphide  thus  resembles  that  between 
hexaphenylethane  and  9  :  9'-diphenyl-9  :  9'-dixanthyl. 
1  etra-an isylethy lene  sulphide  is  quantitatively  de¬ 
composed  into  tetra-anisylethylene  and  sulphur  at 
■  1 :  4'-Diethoxythiobenzophenone  and  4  :  4'-di- 
ethoxy-5  :  5'-dimethylthiobenzophenone  are  converted 
y  magnesium  phenyl  bromide  into  telra-p-phenetyl- 
nylene  sulphide,  decomp.  156°,  and  tetra-Q-ethozy- 
m-tolylethylene  sulphide,  respectively.  The  latter  is 
'.'composed  in  boiling  acetone  solution,  yielding 
•  e  '^-o-othoxy-m-tolylethylene  (Gattermann,  A.,  1896, 

H.  E.  F.  Notton. 

Organic  sulphur  compounds.  VI.  Relation 
ween  constitution  and  stability  to  heat  of 


organic  compounds  ;  thermal  decomposition  of 
mercaptols.  A.  Schonberg  and  0.  Schutz 
(Annalen,  1927,  454,  47 — 53). — Dibenzylmercaptols 
of  aromatic  ketones,  prepared  by  treating  the  latter 
with  benzyl  hydrosulphide  in  presence  of  hydrogen 
chloride  and  zinc  chloride,  or  by  heating  ketone 
dichlorides  with  benzyl  hydrosulphide,  decompose  on 
heating  into  the  corresponding  thioketone,  s-diphenyl- 
ethylenc,  and  hydrogen  sulphide.  Their  relative 
stability  has  been  measured  by  observing  the  tem¬ 
perature  at  which  they  become  coloured  when  heated 
in  evacuated  capillary  tubes  for  1  min.  The  following, 
in  order  of  decreasing  stability,  (a)  dibenzyUhioldibenzyl- 
methane,  m.  p.  103°,  stable  at  195° ;  dibenzylthiol- 
diphenylmethane,  decomp.  195° ;  9  :  9-dibenzylthiol- 
xanthene,  m.  p.  118 — 119°  (decomp.),  are  compared 
with  s-diphenyltetrabenzylethane,  hexaphenylethane, 
and  9  :  9'-diphenyl-9  :  9'-dixanthyl ;  and  ( b )  9  :  9 -di- 
benzyUhio IJluorene ,  m.  p.  101°,  stable  at  128°, >9  :  9-di- 
benzylthiolxanthene,  with  diphenylbisdiphenylene- 
ethane  (Schlenk,  A.,  1910,  i,  469 ) > diphenyldixanthyl . 
In  general,  substituents  which  increase  the  tendency 
to  dissociation  of  the  hexa-arylethanes  produce  a 
similar  effect  in  the  corresponding  dibenzylthiol- 
diarylmethanes.  The  preparation  of  xanthione  from 
xanthone  dibenzylmercaptole  is  described.  Dibenzyl- 
thioldi-p-anisylmethane,  in.  p.  81-5°,  decomposes  on 
heating  above  its  m.  p. ;  phenyl  aa-dibenzvlthiol- 
benzyl  ketone  (Posner,  A,.  1902,  i,  220)  at  about 
200°,  and  p -anisyl  aoL-dibenzylthiol-p-anisyhnethyl 
ketone,  m.  p.  112-5°,  on  heating  above  its  m.  p. 

H.  E.  F.  Notton. 

Phenolic  ketones  and  the  Behn  ketone 
synthesis.  K.  W.  Rosenmund  and  H.  Schulz 
(Arch.  Pharm.,  1927,  265,  308 — 319). — The  reaction 
between  phenols  and  acid  chlorides  with  aluminium 
chloride  in  nitrobenzene  solution  to  give  phenol 
ketones  (cf.  Behn,  G.P.  95,901,  1897)  is  of  general 
applicability.  The  unique  action  of  nitrobenzene  is 
ascribed  to  its  solvent  action  on  the  aluminium 
chloride  complexes,,  but  there  exists  the  possibility 
of  its  entering  into  the  reaction  (cf.  Scholl  and  Seer, 
A.,  1922,  i,  336).  Monohydric  phenols  react  readily 
except  when  the  p-position  to  the  hydroxyl  group  is 
occupied,  hut  results  are  not  so  satisfactory  with 
polyhydric  phenols. 

The  following  4-hydroxy-2-methyl-5-i5opropyl- 
phenyl  (hydroxythymyl)  ketones  have  been  prepared 
from  thymol :  hydroxythymyl  methyl  ketone  ( benzyl - 
idene  derivative,  m.  p.  167°);  ethyl  ketone,  m.  p.  112°, 
b.  p.  200715  mm.  (oxime,  m.  p.  153 — 154°) ;  n-propyl 
ketone,  m.  p.  93°,  b.  p.  204°/14  mm.  (oxime,  m.  p. 
117 — 118°);  iso propyl  ketone,  m.  p.  80°  (oxime, 
m.  p.  161 — 162°);  isobutyl  ketone,  m.  p.  108  (oxime, 
m.  p.  125 — 135°);  phenyl  ketone,  m.  p.  153°  (oxime, 
m.  p.  about  157°).  The  ethyl  and  tsobutyl  ketones 
are  reduced  by  amalgamated  zinc  and  dilute  hydro¬ 
chloric  acid  to  6 -n-propyllhymol,  b.  p.  146°/14  mm. 
(methyl  ether,  b.  p.  138°/15  mm.),  and  9-isoamyl- 
thymol,  b.  p.  170715  mm.  o-Propylphenol,  prepared 
in  quantitative  yield  from  o-allylphenol  by  hydro¬ 
genation,  gives  an  analogous  series  of  yara-ketones  : 
i-hijdroxy-3-n-pro-pylphenyl  methyl  ketone,  m.  p.  87° 
(semicarbazone,  m.  p.  192°) ;  ethyl  ketone,  m.  p.  81° 
(semicarbazone,  m.  p.  128°) :  n-propyl  ketone,  m.  p.  54°, 
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b.  p.  210°/14  mm.  (semicarbazone,  m.  p.  151°) ;  iso- 
butyl  ketone,  amorphous  solid,  b.  p.  220°/28  mm. 
(oxime,  m.  p.  87°;  semicarbazone,  m.  p.  156°);  heptyl 
ketone,  m.  p.  60 — 61°  ( semicarbazone ,  m.  p.  137°). 
p-Cresol  reacts  with  acetjl  chloride  and  aluminium 
chloride  to  give  3  :  5-diacetyl-p-eresol,  whilst  resor¬ 
cinol,  pyrogallol,  and  phloroglucinol  give  resaceto- 
phenone,  gallacetophenone,  and  phloroacetophenonc, 
respectively.  Benzoyl  chloride  and  phloroglucinol 
furnish  benzoylphloroglucinol  and  phloroglucinol  tri¬ 
benzoate.  S.  Coffey. 

Uranyl  acetyl  (and  benzoyl) -acetone  com¬ 
pounds.  K.  IIagbb  (Z.  anorg.  Cliem.,  1927, 162, 82 — 
86 ;  cf.  this  vol.,  358). — The  following  yellow,  crystalline 
solids  are  obtained  by  adding  to  a  methyl-alcoholic 
solution  of  uranyl  nitrate  the  solution  of  the  base 
and  either  acetylacetone  or  bcnzoylaeetone  in  methyl 
alcohol :  ammonium ,  methylamine,  and  aniline  tri- 
acetylacetoneuranales,  NH3,C6H802,(C6H70,),U02, 
etc.;  pyridine,  and  quinoline  diacetylacetoneuranales, 
C6H6N,(C5H-0a)2U02,  etc. ;  and  pyridine  dibenzoyl- 
acetoneuranate,  C6HsN,(C10H"sO2)2UO2. 

R.  CUTHILL. 

Action  of  ammonia  and  its  derivatives  on 
o-acetoacetylplienols.  G.  Wittig  and  li.  Bltjmen- 
thal  (Bcr.,  1927,  60,  [J5],  1085— 1094).— 3-Acetyl- 
aceto-p-cresol  is  converted  by  alcoholic  ammonia 
into  a  mixture  of  'd->x-amino-$-acelylvinyl-p-cresol, 
m.  p.  131-5 — 132°  (decomp.),  and  ‘&-$-aminocrotonyl- 
p -cresol,  m.  p.  101 — 102°  (also  -f  benzene,  m.  p.  82 — 
87°),  the  latter  substance  being  also  obtained  under 
similar  conditions  from  3-acetyl-2  :  6-dimethyl-  or 
2  :  6-dimethyl-cliromone.  Treatment  of  3-p-amino- 
crotonyl-p-cresol  with  methyl  sulphate  affords  the 
corresponding  methyl  ether,  in.  p.  79-5 — 80°,  and  since 
this  compound  is  also  obtained  by  the  action  of 
alcoholic  ammonia  on  the  methyl  ether  of  3-acetyl- 
aceto-p-cresol,  it  follows  that  the  open-chain  structure 
must  be  assigned  to  the  compounds  mentioned  above. 
The  analogous  compounds  prepared  by  Wittig  (A., 
1925,  i,  279;  for  6-  read  3-acetylaceto-o-cresol)  and 
Schneider  and  Bode  (A.,  1923,  i,  699)  must  also  be 
regarded  as  open-chain  compounds,  and  not  as  sub¬ 
stituted  chromanones.  3-Aeetoacetyl-p-cresol  and 
aniline  in  alcoholic  solution  give  Z-^-anilinocrotonyl- 
p -cresol,  m.  p.  105 — 106°,  converted  by  sulphuric 
acid  into  2  :  6-dimethylchromone,  by  acetic  anhydride 
and  sodium  acetate  into  3-acetyl-2  :  6-dimethyl- 
chromone,  and  by  semicarbazide  into  the  semi¬ 
carbazone  of  3-acetoacetyl-p-cresol.  3-P-Aminoerot- 
onyl-p-cresol  is  transformed  by  benzoyl  chloride  and 
sodium  hydroxide  into  the  corresponding  benzoate, 
m.  p.  162°  (dccomp.),  hydrolysed  by  2xY-sulphuric 
acid  to  the  benzoate  of  Z-aceloacetyl-p-cresol,  and  pass¬ 
ing  when  heated  at  170—180°  into  3-acetyl-G-methyl- 
fiavone,  m.  p,  108 — 109°.  Treatment  of  3-aceto- 
acetyl-p-eresol  or  3-(3-aminocrotonyl-p-cresol  with 
semicarbazide  yields  an  impure  semicarbazone,  m.  p. 
190 — 220°  (decomp.),  converted  by  boiling  sodium 
hydroxide  into  5(B)-2'-hydroxy-5'-methylphenyl-S(5}- 
methylpyrazole,  m.  p.  103—104°  (0 -acetate,  m.  p. 
13S — 139°;  diacetate,  in.  p.  79 — 80°).  3-a-Amino- 
(3  a eetylvinyl-p-cresol  similarly  yields  a  non-homo- 
gcncous  semicarbazone,  m.  p.  155 — 163°,  which  is 


converted  by  concentrated  sulphuric  acid  into 
5-6'-  hydroxy-  m-tolyl-  3  -methylpyr azole  - 1  -  carbonamide, 
m.  p.  169 — 170°  (decomp,),  also  obtained  from 
3-acetoacetyl-p-cresol  and  semicarbazide  hydrochlor¬ 
ide.  3-Phenyl-5-2’ -hydroxy-5'  -melhylphenyl-5 -methyl- 
pyrazole,  m.  p.  174 — 175°,  is  prepared  from  phenyl- 
hydrazine  and  3-acetoacetyl-p-crcsol  or  3-p-amino- 
crotonyl-p-cresol. 

3-Acctoaeetyl-o-cresol  and  alcoholic  methylamine 
afford  3 - £ -methylam inocroto nyl- o -cresol ,  m.  p.  109 — 
110°;  B-$-anilinocrotonyl-o-cresol  has  m.  p.  90 — 91°. 
The  semicarbazone  of  3-acetoacetyl-o-cresol  yields  an 
oxime,  m.  p.  198°,  transformed  by  hydrochloric  acid 
into  o  :  2'-liydroxjr-«j-tolyl-3-methyh"sooxazole,  m.  p. 
91°  (cf.  Wittig  and  Bangert,  A.,  1926,  177).  Acetic 
anhydride  and  sodium  acetate  convert  the  semi¬ 
carbazone  of  3-acetoacetyl-o-cresol  into  the  lactone 
of  5  :  2’ -hydroxy-m-tolyl-3-?nelliylpyrazoU-l -carboxylic 
acid,  m.  p.  200 — 201°,  and  the  O-acetafe  of  5(3)-2 ‘-Tiydr- 
oxy-m-lolyl-Z(5)-methylpyrazole,  m.  p.  137-5 — 138° 
(eoiTOi ponding  diacetate,  m.  p.  62-5 — 63-5°). 

2-fi-Aminocrotonyl-l-naphthol,  m.  p.  153 — 154°,  and 
2-$-anilinocrolonyl-l-naphthol,  m.  p.  156 — 157°,  are 
described.  1  - 8- Aminocrotonyl-2-naphthol  gives  a 
benzoate,  m.  p.  159°  (deeomp.),  converted  by  con¬ 
centrated  sulphuric  acid  into  2-methyl-5  :  6-benzo- 
chromone,  and  passing  at  200°  into  3 -acetyl -5 : 6- 
benzofiavone,  m.  p.  170-5 — 171°.  2-Methyl-5  :  6-benzo- 
chromone  and  5(3)  :  2' -hydroxynaphthyl-Z(o)-indhjl- 
pyrazole,  m.  p.  144—145°,  are  obtained  from  semi* 
carbazideand  l-|3-aminocrotonyl-2-naphthol.  1  -Aceto- 
acetyl-2-methoxynaphthalene,  in.  p.  70 — 71°,  is  pre¬ 
pared  by  the  action  of  sodium  on  l-acetyl-2-methoxy- 
naphthalene  and  ethyd  acetate.  H.  Ween. 

Compounds  resembling  cur-cumin.  H.  Finger 
and  W.  Schott  (J.  pr.  Chem.,  1927,  [ii],  115,  281— 
291). — Compounds  in  which  the  central  methylene 
group  of  curcumin  (A.,  1910,  i,  628)  has  been  replaced 
by  a  p-phenylene  or  4  :  4'-diphenyleno  group  resemble 
this  substance  in  showing  characteristic  colour  changes 
to  brown  and  red  in  alkaline  solution,  and  to  intense 
red  or  violet  in  sulphuric  acid.  In  presence  of  glacial 
acetic  and  a  little  sulphuric  acid,  vanillin  and  p-di- 
acetylbenzene  give,  first,  yellow  p-feruloylacetophenone 
(■pA-hydroxy-3-melhoxycinnamoylacetophenone),  m.  p- 
158°  ( acetyl  derivative,  m.  p.  161°),  and,  on  further 
treatment,  p -diferuloylbenzene.  yellow,  m.  p.  229 
(diacetyl  derivative,  m.  p.  259°).  p-i)i-5-&rcwno- 
feruloylbenzene,  m.  p.  256°,  from  5-bromovanillin 
and  diacetylbenzene,  forms  a  tetrabromide,  decomp- 
235°,  which  is  also  obtained  by  the  direct  bromm- 
ation  of  diferuloylbenzene.  In  alcoholic  sodium 
hydroxide,  diacetylbenzene  affords  with  piperonal, 
p-di-3  :  4,-methylenedioxyc innamoylbenzene ,  m.  p.  260  , 
and  with  p-dimethylaminobenzaldchyde,  4-p -dimeuiyl- 
aminocinnamoylacetophenone,  m.  p.  124—125°.  Van¬ 
illin  is  converted  by  fuming  sulphuric  acid  (20  /<> 
anhydride)  into  vanillm-5-suiphonic  acid,  m.  p.  123— 
125°,  which  gives  5-nitrovamllin  with  fuming  nitric 
acid.  p  -  Diferuloylbenzene  -5:5'-  disitlphonic  acid 
(+6H20)  is  reddish-brown,  the  anhydrous  acid  i» 
nearly  black.  4  :  4' -Diacetyldiphemjl,  m.  p-  > 
obtained  in  small  yield  by  heating  p-iodoacetophenone 
with  copper  powder  at  235 — 260°,  condenses  with 
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vanillin,  giving  yellowish-brown  4  : 4' -difendoyldi- 
phenyl,  m.  p.  223°,  and  with  vanillin-5-sulphonic 
acid,  giving  reddish-brown  4  :  4' -diferukyldiphenyl- 
5"  :  5"' -dimlphonic  acid  (+»H20),  the  anhydrous 
acid  being  dark  brown.  H.  E.  F.  Notton. 

Truxenequinone.  Genetic  relationships  be¬ 
tween  indanedione,  di-indone,  and  truxene- 
quinone-  M.  JoNESCU  (Ber.,  1927,  60,  [B],  1228 — 
1235). — The  view  of  Stobbe  and  Zsclioch  (this  vol., 
347)  that  tho  formation  of  truxenequinone  from 
anhydrobisindanedione  is  due  to  initial  fission  into 
indanedione  cannot  be  accepted,  since  this  change 
cannot  occur  in  media  such  as  acetic  anhydride, 
alcoholic  hydrogen  chloride,  or  concentrated  sulphuric 
acid,  which  permit  only  the  reverse  change.  Further, 
anhydrobisindanedione  is  converted  by  warm  anhydr¬ 
ous  pyridine  in  presence  of  piperidine  into  truxene- 
quinone,  whereas,  under  these  conditions,  its  fission 
to  indanedione  is  impossible.  The  conversion  of 
anhydrobisindanedione  by  phenylhydrazine  into  in- 
danedionediphenylhydrazone  cannot  be  regarded  as 
confirmation  of  Stobbe’s  views.  It  is  considered 
probable  that  anhydrobisindanedione  undergoes  auto¬ 
condensation  with  production  of  a  compound, 
which  by  loss  of  water  and  indandione  yields  truxene- 
quinone  or  reacts  further  with  anhydrobisindanedione. 
Thus  in  cold  pyridine  solution  in  presence  of  piper¬ 
idine,  anhydrobisindanedione  affords  truxenequinone 

““  U" 

m.  p.  328 — 329®.  Anhydrobisindanedione  is  converted 

by  hexamethylenetetramine  in  boiling  xylene  into 

c4h4-co  c4h4-co 

melhykneanhydr  obis  indanedione,  I  1  I  I  , 

CO—  C=C — c:ch, 

m.  p.  240®,  and  melhykneindanadionylidenebisanhydro- 

CfH4-CO  9»H4-CO  bisintlanedicme ,  C4#Ha.O.  m  p. 

_ _ C'CH  •  Methylencanhydrobis  - 

-  -1  -  -  T -  '*  indanedione  and  indanedione 

in  alcohol-xylene  in  presence 
of  piperidine  give  the  compound 
n  ‘>on°  H  \V»rx 


MV90  CII^O 
CO-C=C— 

(annexed  formula),  m.  p.  220® 


Quinonethiolixnines.  E.  Gebatjer-Fci.lnkgg 
and  H.  A.  Beatty  (J.  Amer.  Chem.  Soc,,  1927,  49, 
1301 — 1365;  cf.  this  vol.,  52). — 4-Chloro-2-nitro- 
phenylthiol-p-hydroxyanilide  is  reduced  by  aluminium 
amalgam  in  ether-alcohol  with  quantitative  formation 
of  p-aminophenol.  Treatment  of  4-aminoresorcinol 
hydrochloride  in  ether  with  4-chloro-2-nitro-l-chloro- 
thiolbenzene  and  magnesium  carbonate  affords 
4-chloro-2  -  nitrophenylthiol  -2:4-  dihydroxyanilide, 
-orange-brown,  amorphous,  m.  p.  133°  (decomp.) 
[silver  salt  (-flAgOAe)].  On  reduction  with  zinc 
dust  and  acetic  acid  in  presence  of  sodium  acetate, 
this  yields  4-chloro-l-methylbenzthiazole,  together 
with  the  tetra-aeetyl  derivative  of  aminoresorcinol 
(cf.  Henrich  and  Wagner,  A.,  .1903,  i,  8S),  whilst 
oxidation  with  hydrogen  peroxide  affords  i-chloro- 
nitrophenyl-2'-fajdroxybenzoquinomthiolmine .  The 
latter  dyes  wool  directly  in  yellowish-brown  shades, 
a  deeper  brown  being  obtained  by  previous  treat¬ 
ment  with  chromium  salts.  F.  G.  Will  sox. 


71). — After  preliminary  treatment  with  aqueous 
acetone  to  removo  fats,  capsicum-red,  the  colouring 
matter  of  Capsicum  annuum,  may  be  extracted  from 
the  dried  fruit  skins  by  light  petroleum.  On  recrystall¬ 
isation,  it  forms  a  red,  microcrystalline  powder, 
which  still  contains  traces  of  fat,  and  in  solution  is 
2 — 3-6  times  as  intensely  coloured  as  carotin.  It 
cannot  therefore  he  identical  with  the  latter  (ef. 
Pabst,  A.,  1892,  1263;  Kohl,  Diss.,  Leipzig,  1902). 
If  the  fats  are  hydrolysed  by  treating  a  crude  light 
petroleum  extract  with  30%  methyl-alcoholic  potass¬ 
ium  hydroxide  at  the  ordinary  temperature,  the  pig¬ 
ment  is  precipitated.  Its  principal  constituent  (0-09— 
0-2%  of  the  dried  skins),  eapsanthin ,  C34H4R03  or 
C34H50O3,  dark  red,  m.  p.  (indef.)  167 — 168°  (corr.), 
is  easily  purified  by  recrystallisation.  This  resembles 
fucoxanthin  in  many  respects;  an  ethereal  solution 
is  decolorised  by  bromine,  gives  a  blue  colour  with 
sulphuric  acid, .  and  a  characteristic  dark  greenish- 
blue  with  hydrochloric  acid.  Iodine  in  carbon 
disulphide  gives  a  black  iodide,  permanganate  in 
acetone  is  decolorised.  The  alcoholic  solution  shows 
absorption  bands  at  about  X  490  and  X  450 ;  in  carbon 
disulphide  and  ether,  the  absorption  is  more  general. 
The  close  resemblance  in  chemical  properties  and  in 
absorption  spectra  shown  by  the  products  isolated 
with  and  without  the  use  of  alkali  indicates  that 
eapsanthin  is  probably  present  as  such  in  the  raw 
material.  Determination  of  the  total  colouring 
matter  (0-38%  calc,  as  eapsanthin)  shows  that  only 
subsidiary  amounts  of  other  pigments  are  present. 

H.  E.  F.  Notton. 

Protoretenes.  A.  Tschirch  (Arch.  Pharrn.,  1927, 
265,  347 — 352), — Natural  resins  such  as  storax, 
asafeetida,  elemi,  benzoin,  and  the  balsams,  undergo 
changes  on  keeping,  the  amount  of  material  soluble 
in  ether  and  insoluble  in  light  petroleum  increasing 
with  age.  Hence  the  protoretenes  must  be  present 
in  the  ether-soluble  portion.  It  is  advisable  to  break 
down  resins  by  means  of  indifferent  solvents  rather 
than  by  chemical  means.  .  S.  Coffey. 

Carotinoid  pigments  of  the  higher  plants.  H- 
Ivylix  ( Z .  physiol.  Chem.,  1927,  163,  229 — 260),— 
Capillary  analyses  of  alcoholic  and  ethereal  extracts 
of  the  fruits,  flowers,  etc.  of  various  plants  have 
shown  the  presence  of  the  known  pigments  lycopin, 
carotin,  xanthophyll,  phylloxanthin,  and  rhodo- 
xanthin.  Besides  these,  other  pigments  probably 
identical  with  those  described  by  Lubimenko  (Mem. 
Acad.  Sci.  Petrograd,  1916,  33,  8)  have  been  found, 
and  are  named  as  follows  :  capsumin,  a,  0,  and  y, 
in  ripe  fruit  of  Capsicum  annuum ;  taxorhodin,  in  the 
arillus  of  Tazns  baccaia ;  arumin,  accompanying 
lycopin  in  the  fruits  of  Lycopersicum  esculentum, 
Solanum  Balbisii,  S.  dulcamara.  Arum  italicum,  and 
Rosa  canina,  and  in  the  roots  of  Brass ica  napus ; 
physalin,  in  the  calyx  and  fruit  of  Phy sails  Alkekengi, 
and  in  the  fruit  of  Lycium  carolinium  and  Solanum 
pseudocapsicum-,  sorbusin,  in  the  fruit  of  Sorbus 
ancuparia,  S.  suecica,  and  Rosa  canina.  A  new 
orange-red  pigment  calendulin  occurs  in  the  flowers  of 
Calendula  officinalis.  C.  Hollins, 


Colouring  matter  of  Paprika.  L.  Zechmeister  Pulegone  oxide.  N.  Prileschakv  (Bull.  Soe, 
and  L.  vox  Cbolnoky  (Annalen,  1927,  454,  54—  chim.,  1927,  [iv],  41,  687— 691 ;  cf.  A.,  1912,  i,  633). — 
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Pulegone  is  slowly  converted  by  activated  oxygen  in 
ice-cold  ethereal  solution  into  pulegone  oxide, 

CHMe-0Ha-0H„ 

l/0\  ,  b.  p.  137 — 138°/24  mm., 

k:C(OH)-C— CMe2 

m.  p.  43  14°,  which  is  optically  inactive  and  yields 

no  crystalline  oxiine,  semicarbazone,  or  p-bromo- 
phenylhydrazone.  The  phenylhydr azide,  m.  p.  56-5 — 
57-5°,  has  a  composition  varying  between 
C1pH160.'N -NHPh  and  C10H1?O:N-NHPh,PhNH-NH2. 
When  gently  heated  with  dilute  sulphuric  acid,  the 
oxide  affords  acetone  and  the  aS-dialdehydoiso- 
pentane,  b.  p.  90—91713  mm.,  d\l  1-0555,  nf,  1-4729 
(diphenylhydrazone,  m.  p.  13S — 139°),  oxidised  to 
P-methyladipic  acid  with  moist  silver  oxide.  Re¬ 
peated  distillation  or  heating  at  200°  changes  the 
oxide  into  an  unsaturated  substance,  C10H1BO2,  B.  p. 
123 — 124725  mm.,  dls  1-0038,  rift  1-4666  (semi¬ 
carbazone,  m.  p.  210-5 — 21T5°)  (cf.  Tiffeneau,  A., 
1926,  383,  818).  The  above  facts  indicate  that  the 
resistance  of  compounds  of  the  type  CHRICH-COR 
to  oxidation  by  perbenzoic  acid  (cf.  Boeseken,  A,. 
1926,  681)  is  not  a  general  behaviour,  although  it  is 
possible  that  enolisation  of  pulegone  precedes  its 
oxidation.  It  is  suggested  that  the  velocity  of 
oxidation  of  aldehydes  and  ketones  may  depend  on 
their  degree  of  enolisation.  R.  Brightman. 

Irreversible  catalysis  of  unsaturated  cyclic 
hydrocarbons.  V.  Contact  transformation  of 
thujene.  N.  D.  Zelinski  and  B.  A.  Kasanski 
(Rer.,  1927,  60,  [J5J,  1096—1100;  cf.  A.,  1925,  i, 
821).— Thujene  is  converted  by  hydrogen  in 
presence  of  palladised  charcoal  at  155°  into  a  hydro¬ 
carbon,  CjoH^,  b.  p.  149—1517739-7  mm.,  df  0-8254, 
n\;  1-4486,  possibly  1:2-  or  1  : 3-dimethyl-3-nso- 
propylo/cfopentane.  Under  analogous  conditions, 
thujane  gives  the  same  product.  The  irreversible 
catalytic  decomposition  of  thujene  at  197 — 200°  in 
presence  of  palladised  asbestos  affords  cymene, 
thujane,  and  a  cyclic  hydrocarbon,  CjoH^,  b.  p. 
15S-5— 161-57745  mm.,  df  0-7920,  <  1-4388. 

H.  Wren. 

Action  of  carbonyl  chloride  on  pinene.  M. 
Garino  and  S.  Boidi  (Gazzetta,  1927,  57,  329 — 
330). — Carbonyl  chloride,  unlike  sulphuryl  chloride, 
has  no  action  on  pure  pinene.  E.  W.  Wignall. 

Preparation  of  camphor  from  pinene.  H.  M. 

Mulany  and  E.  R,  Watson.— See  B,  1927,  426. 


Action  of  potassium  cyanide  on  pernitroso- 
derivatives.  M.  Passerini  (Ber.,  1927  ,  60,  [B], 
1201 — 1202;  cf.  A,,  1926,  726;  Houben  and  Pfan- 
kuch,  this  vol.,  364). — Pernitrosocamphor  is  converted 
by  potassium  cyanide  into  menthonecyanohydrin, 
m.  p.  145 — 146°,  [a]?,  +95-88°,  which  is  hydrolysed 


by  acids  to  the  lactone, 


Cl0H^ 


_ ■  of  a  hydroxy- 

menthanecarboxylic  acid,  m.  p.  78—79°,  [cz]|,3  +20-46°. 
Reduction  of  2-cyano-2-nitrosohydroxylaminocamph- 
ane  with  aluminium  amalgam 
affords  d  and  f-bornylamine. 
1,  silver  salt  of  the  former 

compound  decomposes  when 
warmed  into  camphor  and  oily 
products;  it  is  converted  by  alkyl  iodides  into  the 


CH.,<TI — 

-QH, 

1  CMo, 

I  QR 

CIL-CMc- 

-C<N-N0 

(1-) 

cx 

ethers  (I)  ( methyl ,  m.  p.  104 — 106°,  [a]„  —20-49°; 

ethyl,  m.  p.  51 — 53°).  H.  Wren. 

Fenchene  series.  I.  Synthesis  of  apofencho- 
camphoric  acid.  W.  F.  Short  (J.C.S.,  1927,  961— 
962). — By  the  condensation  of  ethyl  propane- aayy- 
tetracarboxylate  with  isobutylene  bromide  in  presence 
of  toluene  and  powdered  sodium  (To  atoms),  hydro¬ 
lysis  of  the  resulting  ester,  and  heating  the  tetra- 
carboxylic  acid,  m.  p.  170 — 179°,  at  220 — 230°,  a 
mixture  of  cis-  and  frans-apofenehocamphoric  acids 
is  obtained  in  5%  yield  (isobutylene  and  other 
products  being  formed).  The  two  forms  are  separated 
by  conversion  of  the  cis-acid  into  its  anhydride  by 
heating  wit  h  acetyl  chloride  for  2  days.  This  synthesis 
establishes  the  constitution  of  apofenchocamphoric 
acid  as  4  :  4-dimethylcyciopentane-l  :  3-dicarboxylic 
acid.  J.  W.  Baker. 

Formation  of  coumaranones  and  chromanones 
from  phenols.  K.  von  A tjwjors,  H.  Baum,  and  H, 
Lorenz  (J.  pr.  Chem.,  1927,  [ii],  115,  81—106;  cf. 
A.,  1924,  i,  1219). — When  p-chloroanisole  and  a-bromo- 
isobutyryl  bromide  are  treated  in  carbon  disulphide 
with  aluminium  chloride,  a  product  is  obtained  from 
which  may  be  isolated  ‘k-chloro-2-a.-hydroxyisobutynjl- 
phenol,  in.  p.  73°  (semicarbazone,  m.  p.  233 — 239°; 
diacetyl  derivative,  m.  p.  65 — 66°).  p -Chlorophenyl 
isobutyrate,  m.  p.  29°,  b.  p.  120°/11  mm.,  when 
heated  with  aluminium  chloride  at  110°,  yields 
4-chloro-2-isobutyrylphenol,  b.  p.  130°/20  mm.,  df 
1-192,  nflr  1-5521,  which  reacts  with  bromine,  giving 
a  yellow,  oily  bromo-derivative.  The  bromo-deriv- 
ative  is  converted  by  alcoholic 
potassium  hydroxide  into  4 -chloro- 
1 : 1-dimethylcoumaranone  (I),  m.  p. 
67—68°,  dfa  1-1484,  1-51605, 

and  4  -  chloro  -  2  -  (a  -  hydroxy  wo  - 
butvryl)phenol.  o-Tolyl  isobutyrate,  b.  p.  112°/15 
mm.,  df  1-001,  nfh.  1-4911,  with  aluminium  chloride 
yields  5-isobutyryl-o-cresol,  m.  p.  122°,  and  3-iso- 
butyryl-o-cresol,  df  1-047,  1-5368,  which  reacts 

with  acetic  anhydride,  yielding  a  substance, 
C15H1S04,  m.  p.  64 — 65°  (either  <*-2-acetoxy-3- 
methylbenzoyl  -  a«  -  dimethylacetone  or  2-acetoxy* 
2:3:3: 8-tetramethylchromanone),  and  yields  an 
acetyl  derivative,  b.  p,  152 — 154°/12  mm.,  df  1-074, 
rifu,  1-5136.  This  acetyl  derivative  yields  an  oily 
bromo-derivative,  which  -with  alcoholic  potassium 
hvdroxidc  gives  1:1:  6  -<r im ethyl cou m arano ne,  m.  p. 
67—68-5°,  1-0010,  1-50063  (semicarbazone, 

m.  p.  240°),  and  with  diethylaniline  gives  3  :  S-di- 
methylchromanone,  m.  p.  65 — 66°  (semicarbazone, 
m.  p.  about  220°).  The  preparation  of  3-isobutyryl- 
p-cresol  (semicarbazone,  m.  p.  193 — 194°;  oxiine, 
m.  p.  149 — 150°;  phenylhydmzone,  m.  p.  126-5 — 
127-5°)  is  described.  By  reactions  similar  to  those 
detailed  above,  as-m -xylenyl  iso butyrate,  b.  p.  245”, 
yields  5-isobutyryl-&s-m-xyle?wl,  b.  p.  129 — 131°/13 
mm.,  df  1-028,  1-5729  (acetyl  derivative,  b.  p. 

150 — 152°/14  mm.),  1:1:4:  6 - letram cthylco uw aran - 
one,  m.  p.  68 — 69°,  and  3:6:  8 -triimthylchromanone 
as  a  colourless  oil  (semicarbazone,  m.  p.  232 — 235°). 

When  4  :  6-dimethylcoumaranone  (semicarbazone, 
m.  p.  235°)  is  treated  with  •p-iiitrophenylhydrazine  hi 
dilute  ethyl  alcohol  it  yields  2-hydroxy-Z  :  5-dimethyl- 
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phenylfjlyoxal-pp'-dinitro-osazone  as  a  reddish-brown 
powder,  m,  p.  270°.  4l-N  ilro-2-chloroacetylphenol , 
m.  p.  163 — 164°,  which  cannot  be  obtained  by  the 
action  of  aluminium  chloride  on  p-nilrophenyl  chloro- 
acctate,  m.  p.  94°,  is  prepared  by  the  nitration  of 
o-chloroaeetylphenol  and  reacts  with  dilute  sodium 
hydroxide,  giving  a  poor  yield  of  4-nitrocoumamnone, 
id,  p.  152°.  The  following  substances  are  described  : 
p -tolyl  diphenylacetate,  m.  p.  76°,  which  with  alumin¬ 
ium  chloride  yields  a  substance,  C21H1(;02;  p- tolyl 
dibenzylacetate,  m.  p.  78 — 79° ;  2-chloroacetoxydiphenyl, 
b.  p,  198 — 200°/20  mm.,  which  with  aluminium 
chloride  yields  a  substance,  G^O,.  m.  p.  275°, 
corresponding  with  a  bimolecular  phenyleoumaranone. 

The  influence  of  the  substituents  on  the  case  of 
ring  formation  is  discussed.  R.  W.  West. 

[Derivatives  of  5  :  6-dihydroxycoumaranone.] 
K.  Feist  and  (Frl.)  E.  Siebenlist  (Arch.  Pharm., 
1927,  265,  196—211). — 5  :  6-Dihydroxycoumaranone 
cannot  be  methylated  by  any  of  the  usual  methods, 
but  the  acetyl  derivative  furnishes  5  :  6-dimethoxy- 
cou  mar  an  one,  m.  p.  122 — 123°,  when  treated  with 
methyl-alcoholic  potassium  hydroxide  and  methyl 
iodide.  5  :  6-Diacetoxycoumaranone  condenses  with 
veratraldehyde  and  resoreylaldehyde  dimethyl  ether, 
forming  5  :  6-diacetoxy-ri'  :  4' -dimethoxybenzylidene- 
coumaranom  and  the  corresponding  3'  :  5' -dimethoxy- 
compoitnd,  yellow  needles,  m.  p.  184°  and  190—191°, 
respectively.  The  former  affords  a  crystalline  di¬ 
bromide,  as  does  also  the  benzylidene  derivative  of 

4- methyl-2-coumaranone  (dibromide,  m.  p.  154°). 
5 : 6-Diacetoxycoumaranone  and  the  above-men¬ 
tioned  dimethoxybenzylidene  derivatives  form  deep 
red,  crystalline  oxonium  salts  with  perchloric  and 
hydrochloric  acids.  The  ket-o-group  in  diacctoxy- 
coumaranone  does  not  react  with  hydroxylamine  or 
semicarbazide,  whilst  the  veratrolc  derivative  does 
not  react  with  magnesium  phenyl  bromide.  5  :  6-Di- 
aectoxycoumaranone  also  condenses  with  acetyl- 
fi-naphtholaldehyde,  acetyl-5-bromosalicylaldehyde, 
euminal,  and  o-aminobenzaldehyde  to  give  $-ace.loxy- 
naphthylidene-5  :  6-diacetoxycoumaranon e,  m.  p.  135°, 
5:6:  2'  -  triaceloxy  -  5'  -  bromobenzylidenccoumaranone, 
blackening  at  205°,  5  :  O-diaceloxyA'-isopropylbenzyl- 
idenecoumaranone,  m.  p.  183°,  and  5  :  6 -diacetoxy- 

5- ammobenzylidenecoumaranone  hydrochloride,  respect¬ 
ively.  The  last-named  and  the  corresponding  5  :  6-di- 
w  ethoxy  -  dcr  i  v  at  i  v  e  undergo  ring  closure  when  boiled 
with  acetic  anhydride,  with  the  formation  of  diaceloxy- 
couinarinoline,  m.  p.  above  250°,  and  dimethoxy- 
coumarimline,  m.  p.  176°  (cf.  Stoermer  and  Barthelmes, 
A.,  1915,  i,  152). 

Attempts  to  condense  diacetoxycoumaranone  with 
aliphatic  aldehydes,  aryl  ketones,  and  camphor  or  the 
corresponding  ketone-anils  invariably  lead  to  the 
recovery  of  unchanged  yellow  diacetoxycoumaranone 
Ira.  p.  106°),  but  with  acetophenone  and  menthone  a 
colourless  substance,  m.  p.  104°,  having  the  same 
composition  but  twice  the  mol.  wt.  is  obtained. 

S.  Coffey. 

1  urfuraldehyde  derivatives.  IV.  Nitro- 

erivatives  of  the  furylethylene  series.  I.  KaSI- 
Chem.  Soc.  Japan,  1927,  2,  110—113).— 

•  4-Dimtrotoluene  condenses  with  fur  fur  aldehyde  in 


presence  of  piperidine,  for  ming  2  : 4-dinitrQ-M-furyl- 
atyrene,  orange,  m.  p.  135—135-5°  (yield  67%); 
2:4:  6-trinitrotoluene  yields  2:4:  6 -trinitro-a-furyl- 
slyrene,  red,  m.  p.  123 — 424°,  but  2  :  6-dinitrotoluene 
gives  no  condensation  product  under  similar  con¬ 
ditions.  Furfuraldchyde  with  phenylnitromethane 
in  presence  of  mcthylaminc  affords  a.-nitro-a-furyl- 
slyrene,  m.  p.  87 — 87-5°,  whilst  with  nitroethane  it 
yields  $-nilro-a-furyl-&a-2»'opene,  m.  p.  48 — 48-5°. 
Those  derivatives  which  are  nitrated  in  the  side- 
chain  give  coloured  solutions  with  alcohol,  the  colour 
vanishing  on  addition  of  alkali  and  returning  when 
mineral  acid  is  added.  W.  J.  3? OWEIX  ■ 

Fluorescein  and  some  of  its  derivatives.  W.  It, 
Orndorff  and  A.  J.  Hemmer  (J.  Arner.  Chcm.  Soc., 
1927,  49,  1272— 1280).— When  a  dilute  alkaline  solu¬ 
tion  of  fluorescein  is  acidified  at  the  ordinary  tem¬ 
perature  with  acetic  acid,  the  fluorescein  is  precipit¬ 
ated  in  a  yellow,  finely  granular  state,  of  no  recognis¬ 
able  crystal  form  (I).  If  the  acidification  is  carried 
out  at  the  b.  p.  with  mineral  acids,  the  fluorescein 
separates  as  bright  red  prisms,  apparently  rhombic, 
m.  p.  (sealed  tube)  314 — 316°  (decomp.)  (II).  (I)  is 
converted  into  (II)  by  boiling  with  water  and  by- 
heating  at  260°.  Neither  form  is  hydrated  (cf. 
Baeyer,  A.,  1877,  i,  195)  and  no  other  forms  of  yellow 
fluorescein  could  be  obtained  (cf.  Liebig,  A.,  1912,  i, 
376).  The  lactoid  structure  is  ascribed  to  (I)  (cf. 
Orndorff  and  Hitch,  A.,  1914,  i,  542),  whilst  (II)  is 
considered  to  be  p-quinonoid.  Yellow  fluorescein 
crystallises  from  methyl  alcohol  -j-2MeOH,  removal 
of  which  leaves  red  fluorescein.  Fluorescein  also 
crystallises  with  2Ph-N02.  Certain  other  solvents 
also  effect  conversion  of  (X)  into  (II),  and  vice  versa. 
Both  (I)  and  (II)  combine  with  dry  hydrogen  chloride, 
with  formation  of  different  yellow  hydrochlorides. 
Dry  ammonia  is  practically  without  action  on  (I), 
but  is  absorbed  to  the  extent  of  2-5  mols.  by  (II); 
alcoholic  ammonia  converts  either  form  into  a  product 
containingl  mol. ofNH? andO-omol.of EtOH.  Phcnyl- 
carbimide  converts  cither  form  into  a  diphenyl- 
carbamate,  m.  p.  197 — 198°  (cf.  Haller  and  Guyot, 
A.,  1893,  i,  409).  The  following  derivatives  of  the 
lactoid  fluorescein  were  also  prepared :  diacetate, 
m.  p.  200°;  hydrazide  (4-H20),  decomp.  280°  (tetra¬ 
acetate,  m.  p.  233-5 — 234-0°).  Methyl  alcohol,  in 
presence  of  hydrochloric  or  sulphuric  acid,  converts 
either  form  into  the  methyl  ester,  m,  p.  269 — 270° 
(hydrochloride-,  acetate,  m.  p.  210 — 211°).  Bromin- 
ation  of  either  form  in  glacial  acetic  acid  yields  first 
dibromofluorescein,  decomp.  280 — 290°  (dibenzoate, 
m,  p.  239 — 240°;  monohydrochloride',  dihydrochloride ; 
diammonium  salt),  and  then  eosin,  which  is  obtained 
in  a  colourless  form  crystallising  with  2*5  or  1-5  mols. 
of  HsO,  m.  p.  295—296-5°  to  a  dark  red  liquid,  after 
becoming  pink  at  200°,  by  hydrolysis  of  the  diaeetate 
with  alcoholic  sodium  hydroxide.  Di-  and  tetra- 
ammonium  salts  of  colourless  eosin,  and  monohydrates 
of  these,  were  prepared.  F.  G.  Willson. 

Pyrogallolbenzein  and  some  of  its  derivatives. 
W.  R,  Orndorff  and  C.  Wang  (J.  Amer.  Chem,  Soc., 
1927  ,  49,  1284—1289;  cf.  A.,  1925,  i,  277). — 
2:3;  4- Trihydroxy  benzophenone  has  been  identified 
as  a  by-product  in  the  preparation  of  pyrogallol- 
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benzoin  from  benzotrichloride  and  pyrogallol.  Dry 
pyrogallolbenzein  absorbs  about  2  mols.  of  ammonia, 
it  forms  a  sulphate,  a  perchlorate  (anhydrous  and  as 
trihydrate ),  and  a  triacetate  (0-5Ac20).  By  boiling 
pyrogallolbenzein  with  acetic  anhydride  and  a  trace 
of  sulphuric  acid,  the  ietra-acetale  of  the  corresponding 
carbinol ,  decomp.  150 — 155°,  is  obtained.  The  anal¬ 
ogous  lelrabenzoate,  m.  p.  185 — 187°,  was  prepared. 
Bromination  of  pyrogallolbenzein  in  formic  acid 
affords  a  dt&romo-dcrivative,  purplish -red,  decomp. 
260 — 203°  ( triacetate ,  bluish-green,  +AcOH  and 
-f-HBr),  which  combines  feebly  with  2  mols.  of 
ammonia  or  hydrogen,  chloride.  Dinitropyrogallol- 
benzein,  deeomp,  195 — 200°,  is  described.  Pyro¬ 
gallolbenzein  trim-ethyl  ether,  brick-red,  m.  p.  187 — 189°, 
is  obtained  by  the  Claisen  method  (A.,  1913,  i,  1175). 
A  trisodium  salt  of  pyrogallolbenzein,  reddish-bronze, 
triclinic,  was  prepared.  Reduction  of  pyrogallol¬ 
benzein  with  zinc  dust  and  formic  acid  affords 
3  ;  4  :  5  :  6  -  tetrahydrozy  -  9  -  phenylxanthen  (+3H,0) 
(tetra-acetate,  m.  p.  225 — 226°).  F.  G.  Willson. 

Thioacetaldehyde.  E.  Muller  (with  G.  Schil¬ 
ler)  (J.  pr.  Chem.,  1927,  [ii],  116,  175—191).— 
Hydrogen  sulphide  converts  acetaldehyde  in  presence 
of  hydrochloric  acid  into  monoihiopar aldehyde,  m.  p. 
55°,  which  is  converted  by  2A7-hydrochloric  acid  into 
a-tritliioacetaldehyde ;  by  acetyl  chloride  into  [3-tri- 
thioacetaldehyde ;  by  phosphorus  pentachloride  partly 
into  p-trithioaeetaldehyde ;  by  thionyl  chloride  into 
aa'-dichlorodiethyl  sulphide  ( ?),  b.  p.  53 — 55°/15  mm., 
and  by  potassium  permanganate  into  the  correspond¬ 
ing  sulphom,  m.  p.  152°.  Hydrogen  sulphide  reacts 
with  paraldehyde,  giving  a-trithioacetaldehyde  and  a 
substance,  b.  p.  83 — 87°/15  mm.  3-Trithioacetalde- 
hyde  is  converted  by  sodium  hypochlorite  solution 
into  aa-dichlorodiethyl  sulphide- a' -sulphonyl  chloride, 
CMeCl2-S-CHMe-S02Cl,b.p.  50— 5270-1  mm.,  together 
with  a  small  quantity  of  n-chlorodiethyl  sulphoxide 
a.' -sulphonyl  chloride,  CHMeCl'SO'CHMe-S02Cl, 
decomp.  130°,  whilst  chlorine  reacts  with  an  aqueous 
suspension  in  presence  of  a  trace  of  iodine,  yielding 
a-ch  loroet ha n es ul/phonyl  chloride,  b.  p.  72 — 73° /13  mm. 

H.  Burton. 

Pyrrolidones.  (Mme  . )  Ramart-Lucas  and  Fasal 
(Compt.  rend.,  1927,  184,  1253 — 1255). — The  sodium 
compounds  of  3:3: 5-trimethyl-  and  of  5-methyl- 
3  :  3-diethyl-pyrrolidone  condense  -with  halogenated 
compounds  to  form  products  which  are  not  attacked 
by  hydrogen  chloride  or  bromide  at  180°,  and  are 
therefore  N-derivatives,  indicating  that  the  parent 
pyrrolidone  reacts  exclusively  in  the  lactam  form  (cf. 
the  behaviour  of  carhostyril  and  hydrocarbostyril, 
Friedlander  and  Ostermaier,  A.,  1S82,  201).  At  210°, 
however,  fission  of  the  pyrrolidone  ring  takes  place, 
forming  an  AT-substituted  y-amino-aa-dimethyl(or 
diethyl)valcric  acid,  which  at  once  reacts  with  the 
halogen  acid  present,  yielding  y-  amino  -  act- d  ime  thyl- 
(or  diethyl) valeric  acid  and  the  halide  of  the  sub¬ 
stituent.  The  Ar-substituted  pyrrolidones  are  not 
affected  by  sodium  ethoxide  and  are  inert  towards 
organomagnesium  derivatives  unless  a  side-chain 
contains  a  group  capable  of  reacting  with  them.  The 
following  were  prepared  :  3:3:  54rimethyl-l-attyl- 

‘2-pyrrolidone,  l-benzyl-3  :  3  :  o-tri melhyl-2-pyrrol idone. 


ethyl  3:3:  S-trimethyl-2-ketopyrrolidinoacetate,  5- 
methyl-3  : 3-diethyl-l-n-butyl-2-pyrrolidone,  and  1- 
benzyl-5-methyl-'S  :  3-dielhyl-2-pyrrolidone. 

W.  J.  Powell. 

l-Amino-5-phenyl-2-pyrrolidone  and  1-amino- 
2-pyrrolidone-5-carboxylie  acid.  A.  Darapsky 
(J.  pr.  Chem.,  1927,  [ii],  116,  129— 162).— [With 
J.  van  der  Beck.] — P-Benzoylpropionic  acid  [semi- 
carbazone,  m.  p.  181°  (decomp.)],  is  converted  by 
hydrazine  into  3-phenylpyridazinone,  which  on  reduc¬ 
tion  with  sodium  amalgam  and  alcohol  gives  1  -amino- 
b-phenyl-2-pyrrolidone,  m.  p.  38°  [hydrochloride,  m,  p. 
168°;  acetyl  derivative,  m.  p.  109°;  HS-phenylthio- 
ca  rbai  nido-der  i  vative ,  m.  p.  251°;  benzylidene,  m.  p. 
180°;  salicylidene,  m.  p.  170°;  cinnamylidene,  m.  p. 
159°,  and  p-methozybenzylidene  derivatives,  m.  p. 
93°).  Nitrous  acid  converts  the  1 -amino-compound 
into  5-phenyl-2-pyrrolidone,  m.  p.  110°,  which  is 
hydrolysed  by  barium  hydroxide  solution  to  y-amino- 
y-phenylbulyric  acid,  m.  p.  216°  [hydrochloride,  m.  p. 
180°).  Boiling  hydrochloric  acid  hydrolyses  the 
1-amino-compound  to  hydrazine  and  y-hydroxy- 
y-phenylbutyric  acid  (isolated  as  lactone),  but  the 
substance  is  unaffected  by  hot  barium  hydroxide 
solution.  Reduction  of  fi-benzoylpropionie  acid  semi- 
carbazone  with  sodium  amalgam  yields  5-plmyl- 
1  -carbamido-2-pyrrolidone,  m.  p.  144°,  which  is  also 
obtained  by  the  action  of  cyanic  acid  on  1-amino- 
o-phenyl-2-pyrrolidone. 

[With  E.  Philipp.] — a-Ketoglutaric  acid  reacts 
with  hydrazine,  yielding  pyridazinone-3-carboiyJic 
acid,  which  is  reduced  to  l-amino-2-pymlidone- 
5 -carboxylic  acid,  m.  p.  158°  (hydrochloride,  TO-  p. 
above  270°;  hydrobromide,  decomp.  220°;  benzyl¬ 
idene  derivative,  m.  p.  196°;  salicylidene  derivative, 
in.  p.  195° ;  ammonium  salt,  m.  p.  107° ;  barium  salt). 
The  ethyl  ester  [hydrochloride,  m.  p.  143°;  salicylidene 
derivative,  m.  p.  136°),  and  methyl  ester  [hydro¬ 
chloride,  m.  p.  159°  (decomp.);  benzylidene  deriv¬ 
ative,  m.  p.  134°],  are  described.  Silver  nitrite  reacts 
with  the  1 -amino-acid,  giving  two  substances  having 
m.  p.  198°  (decomp.),  and  above  270°,  whilst  the 
action  of  nitrogen  trioxide  gives  an  unrecognisable 
product.  Nitrous  acid  converts  the  ethyl  ester  into 
an  unrecognisable  oil.  H.  Burton. 

Piperidyl-  and  substituted  piperidyl-alkyl 
2i-aminobenzoates.  Ill,  O.  A.  Barnes  and  R, 
Adams  (J.  Amer.  Chem.  Soc.,  1927  ,  49,  1307— 
1315). — Condensation  of  sodium  p-nitrobenzoate  with 
ethylene  bromide  or  trimethylene  bromide  in  presence 
of  diethylamine  affords,  respectively,  (3-bromoethyl 
p-nitrobenzoate,  m.  p.  52 — 53°,  and  y-bromopropyl 
p-nitrobenzoade,  m.  p.  39—40°.  Catalytic  reduction 
of  methyl  nicotinate  with  hydrogen  in  absolute- 
alcoholic  acetic  acid  in  presence  of  platinum  oxide 
platinum-black  yields  methyl  hexahydronicotinate, 
and  this  condenses  with  the  above  hromo-esters  to 
give,  respectively,  (3-(3 -carbomethoxypiperidyl)ethyl 
p-nitrobenzoate  hydrochloride,  m.  p.  197—198°,  and 
y  -  (3  -  carbomethoxy piper  idyl)propyl  p  -  nitrobenzoate 
hydrochloride,  m.  p.  207 — 208°.  Catalytic  reduction 
of  these  nitro-derivatives  affords  ^-(3-carboniethoxy- 
piperidyl)eihyl  p-aminobenzoaie  hydrochloride,  m.  p- 

186  —188°,  and  y-(3-carbomethoxypiperidyl)prop’jl 
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p-aminobenzoale,  ra.  p.  195 — 196°.  Condensation  of 
methyl  nieotinate  with  ethylenechlorohydrin  at  120° 
yields  $~ki/droxyethyl-3-carbomethoxypyridinium  chlor¬ 
ide,  liquid.  Catalytic  reduction  of  (3-hydroxyethyl- 
pyridinium  chloride  affords  N-p-hydroxycthylpiper- 
idine,  b.  p.  89 — 91°/20  mm.,  rif,  1-4749,  0-9732 

(hydrochloride,  m.  p.  122 — 124°)  (cf.  Ladenburg,  A., 
1881,  1157).  y-Hydroxypropylpyridinium  chloride, 

liquid,  and  N-y-hydroxypropylpiperulme,  b.  p.  108 — 
109720—21  mm.,  ng  1-4742,  dg  0-9529  (, hydrochloride , 
m.  p.  139—141°),  are  obtained  analogously.  Treat¬ 
ment  of  the  above  piperidine  derivatives  with  p-nitro- 
bcnzoyl  chloride  affords  (3- piperidylethyl  p-nilro- 
benzoate  hydrochloride,  m.  p.  203 — 204°  (cf.  Einhorn, 
A.,  1910,  i,  170),  and  y-piperidylpropyl  p-nitrobenzoala 
hydrochloride,  m.  p,  206 — 208°,  respectively,  and 
these,  on  reduction,  yield  p-pipcridylethyl  p-atnino- 
benzoate  hydrochloride,  m.  p.  213—214°  (cf.  Einhorn, 
loc.  cit.),  and  y-piperidylpropyl  p ■  am inabenzoate  hydro¬ 
chloride,  m.  p.  214 — 215°.  (3  -  Pi peridyleth vl  benzoate 
hydrochloride,  m.  p.  179—181°  (cf.  Brill,  A.,  1925, 
i,  833),  and  y-piperidylpropyl  benzoate  hydrochloride, 
m.  p.  191 — 193°,  were  prepared.  Treatment  of 
y-bromopropyl  p-nitrobenzoate  Avith  pyridine  at  130° 
affords  y-p-nitrobmzoxypropylpyridvnium  bromide, 
m.  p,  191 — 193°  (decomp.),  and  this,  on  reduction, 
yiddsy-p-aminobenzozypropylpyridiniumbrotnide,n\.-p. 
114 — 115°.  The  last-named  product  has  no  anaes¬ 
thetic  properties.  The  above  p -piperidylethyl  and 
y-piperidylpropyl  derivatives  are  anaesthetics,  the 
propyl  group  being  more  effective  than  the  ethyl  group. 
Introduction  of  the  carbomethoxy-group  reduces  the 
anaesthetic  properties,  which  are  also  much  less  in 
absence  of  the  p-amino-group.  F.  G.  Willson. 

Action  of  benzoyl  chloride  on  isatin  salts,  A. 
Hantzsck  and  W.  Krober  (J.  pr.  Chem.,  1927,  [h], 
115,  126 — 136). — The  authors  have  been  unable  to 
repeat  the  preparation  of  Heller’s  isatol  (A.,  1925,  i, 
1106),  only  the  bimolecular  isatoid  or  its  transform¬ 
ation  products  being  obtained.  By  the  action  of 
benzoyl  chloride,  sodium  isatin  yields  A-benzoyl- 
isafcin,  but  if  alcohol  be  present,  the  product  is  ethyl 
-V-benzoylisatoate,  and  not  the  alcoholate  of  O-benz- 
oy  lisa  tin.  This  is  confirmed  by  a  comparison  of  the 
absorption  curves  of  xV-benzoylisatoic  acid  and  its 
ethyl  ester.  The  amide,  m.  p.  218°,  undergoes  hydro¬ 
lysis  with  alkalis,  yielding  ammonia  and  salts  of 
benzoic  and  isatoic  acids.  Under  conditions  similar 
to  those  required  for  amide  formation,  4-hydroxy  - 
2-phenylquinazoline  is  formed  by  the  action  of 
Ammonia  on  ethyl  Ar-benzoylisatoate.  This  is  ex¬ 
plained  on  the  assumption  that  benzoylanthranil- 
amide  is  formed  intermediately.  The  products  and 
mechanism  of  the  reaction  of  ethyl  chloroformate 
with  sodium  isatin  are  discussed.  R.  W.  West. 

Constitution  of  a-naphtholisatin.  A.  Steotoe 
(Her.,  1927,  60,  [£],  1116— 1117).— Under  conditions 
such  that  isatin  condenses  to  colourless  compounds 
with  thionaphthenquinone,  phenol,  and  dimethyl- 
aiulme  (cf.  Danaila,  A.,  1910,  i,  411),  it  is  not  possible 
e  r  condensation  Avith  a-naphthol  or  its  ethyl 
®  er.  The  latter  compound  with  isatin  and  con¬ 
centrated  sulphuric  acid  affords  aa-diethoxydi- 

aph%l,  m.  p.  210—21 1°.  H.  Wren. 


Synthesis  of  the  eight-menibered  7  :  8-benzo- 
heptamethyleneimine.  J,  von  Brattn  and  O. 
Bayer  (Ber.,  1927,  60,  [A],  1257— 1262).— Whereas 
in  the  monocyclic  series  the  formation  of  cyclic 
irnines  by  the  authors’  methods  cannot  be  extended 
beyond  a  seven-membered  ring,  an  eighth  member 
can  be  introduced  in  the  case  of  dicyclic  benzo- 
derivatives,  the  tAvo  carbon  atoms  of  the  benzene 
ring  appearing  to  behave  like  a  single  methylene 
group. 

S-Phenyl-jr-butylaniine  and  ethyl  bromoacetate 
in  benzene  afford  ethyl  S-phenyl-n-butylammoaceiate, 
b.  p.  1S8 — 194718  nrm.  (non-crystallino  picrate ; 
hydrochloride),  which  is  converted  by  hot  hydrochloric 
acid  into  8  -phenyl-n -butylaminoaceiic  odd  hydro¬ 
chloride,  m.  p.  220°.  Benzenesulphonyl-d-phenyl-rxx- 
butylaminoacetic  acid,  m.  p.  95°,  is  converted  by 
successive  treatment  Avith  phosphorus  pentachloride 
and  aluminium  chloride  in  nitrobenzene  or,  pre¬ 
ferably,  by  phosphoric  oxide  in  benzene  into  a  mixture 
✓a  ,PTt  ,prr  8-phenyl-ji-butylamine  and 

"  Y»  2  *  2iV  2  l :  S-benzoheplamelhyletieimine  (I), 

\/6ch2-kh  2  b\.p;  d\ 

^  2  2  Avhich  is  oxidised  by  nitric  acid 

'  to  phthalic  acid  free  from 

benzoic  acid.  The  hydrochloride,  in.  p.  129 — 130°, 
picrate,  m.  p.  175°,  phenyllhiocar hamate,  m.  p.  3  24°, 
non-crystalline  niiroso-dcrivative,  and  quaternary 
melhiodide,  m.  p.  250°,  arc  described.  Ethyl  s-phenyl-n- 
amylaminoacetate,  b.  p.  194°/14  mm.  (very  hygro¬ 
scopic  hydrochloride),  is  converted  into  t-phenyhn- 
amylaminoacetic  acid  hydrochloride,  m.  p.  191 — 193°, 
from  which  non-crystallino  benzene-sulphonyl  -  c  • 
phenyl-n-amylaminoacetic  acid  and  p -toluenesulphonyl- 
e-phenyl-n-amylaminoacetic  acid,  m.  p,  76 — 77°,  are 
derived.  The  last-named  substance  evolves  carbon 
monoxide  Avhen  treated  Avith  phosphorus  pentachloride 
and  aluminium  chloride  or  phosphoric  oxide,  but 
the  product,  after  hydrolysis,  gives  e-phenyl-w- 
amylamine  and  complex  substances. 

The  synthesis  of  tetrahydroiaoquinoline  and  as - 
homotetrahydroisoquinoline  from  benzenesulphonyl- 
P-phcnylethylaminoacetic  acid  and  p-toluenesul- 
phonyl-y-phenyl-K-propylaminoacetic  acid  is  extra¬ 
ordinarily  simplified  by  the  use  of  phosphoric  oxide 
in  place  of  phosphorus  pentachloride  and  aluminium 
chloride. 

The  conversion  of  benzenesulphonylbenzylamino- 
acetic  acid  into  dihydro isoindole  could  not  be  effected. 

H.  Wren. 


Pyridine  compounds  of  salts  of  bivalent  hea-vy 
metals.  R.  Weinland,  K.  Effinger,  and  V, 
Beck  (Arch.  Pharra.,  1927,  265,  352 — 379). — Per¬ 
chlorates  of  certain  bivalent  metals  react  with  pyridine 


in  aqueous  solution  to  give  sparingly  soluble  com¬ 
pounds  having  a  cation  composed  of  a  metal  and 
6  mols.  of  pyridine,  such  as  hezapyridinecobaltous 
perchlorate,  [Co{C5H5N)(i](C10.1)2)4H20  (I),  and  the 
corresponding  nickel  (4HaO),  copper,  and  cadmium 
(4H>>0)  compounds.  Manganese  perchlorate  (10H2O) 
forms  a  compound  containing  5  mols.  of  pyridine  and 
3  mols.  of  Avater.  Compounds  of  type  (I)  on  re- 
crvstallisation,  Avarming,  or  dehydration  over  sulphuric 
acid  furnish  a  scries  of  anhydrous  cobalt,  nickel, 
copper,  zinc,  cadmium  (also  2H20),  and  manganese 
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lelrapyridine  perchlorates.  AguopentammmecobaJt  per¬ 
chlorate  and  cobalt  hexa-aquoper chlorate  are  quite 
stable  towards  heat,  which  differentiates  them  from 
other  cobalt  salts  of  the  aquopentammine  series. 
Attempts  to  replace  the  perchlorate  ion  in  (I)  by  other 
anions  failed ;  sodium  phosphite  and  phosphate 
furnished  the  following  doable  salts, 
3CoHP03,C5H8N,5HaO  and  Co3(P04)3lC5H5N,GH20. 

The  corresponding  lelrapyridine  chloride,  bromide, 
and  iodide  are  obtained  by  the  action  of  the  appro¬ 
bate  pyridine  salt  on  tetrapyridinecobalt  perchlorate, 
ut  pyridine  phosphate  and  sulphate  furnish  the 
compounds  Co2(HP04)2,7C5H5N,8H20  and 
CoS04,3C3H5N,2H20  (cf.  Reitzenstein,  A.,  1899,  i, 
162),  respectively.  Ferrous  iron  forms  two  main 
series  of  complex  compounds  containing  4  and  2  mols. 
of  pyridine  per  mol.,  respectively  (cf.  Costachescu 
and  Spacu,  Ghem.  Zentr,,  1916,  i,  404).  Tetra- 
pyridine  ferrous  bromide,  iodide,  sulphate,  and  phos¬ 
phate  (2MeOH,4HaO)  are  yellowish-green  solids, 
readily  converted  into  dipyridine  derivatives,  of  which 
the  following  are  described  :  dichlorodipyridineiron, 
[Fe(C5H3N)2Cl2],  oxalatodvpyridineiron,  dibrornodi- 
pyridineiron  (2H,0),  and  diforma todipyridineir on. 
A  complex  oxalate,  ]Bb2(C204)2,H2C204,2C5H5N,2H20, 
and  phosphate, 

Fe"T04,Fc"HP04,4CsH5N,4Me0H,SH20,  and  nickel 
(7H20),  copper  (6H20),  zinc  (7H20),  and  cadmium 
(5Ha0)  perchlorates  are  described  incidentally. 

S.  Coffey. 

Product  of  the  action  of  sulphuryl  chloride  on 
pyridine,  its  transformation  into  2V-pyridinium- 
sulphonic  acid  and  its  application  to  acylation. 
P.  Baumgarten  (Bor.,  1927,  60,  [B],  1174—1178).— 
Pyridine  and  sulphuryl  chloride  in  presence  of  ether 
give  a  non-crystalline  product  which  appears  to 
contain  the  substances  C3H5NC1*S02C1  and 
(C5H5NC1)2S02.  It  readily  decomposes  into  sulphur 
dioxide  and  chloropyridines.  With  water,  it  yields 
sulphur  dioxide,  chloropyridines,  and  pyridine- 1- 
sulphonic  acid.  The  last  compound  is  obtained  in 
good  yield  if  an  excess  of  pyridine  is  used  and  ether 
is  replaced  by  chloroform;  decomposition  is  then 
effected  in  the  solution.  The  chloro-eompound  is 
decomposed  by  ethyl  alcohol,  acetic  or  benzoic  acid, 
with  production  of  ethyl,  acetyl,  and  benzoyl 
chlorides,  respectively.  The  acid  chlorides  thus 
produced  may  be  used  directly  for  acylations;  thus, 
S-naplithy]  acetate  is  prepared  by  addition  of  fi- 
naphthol  to  a  solution  of  pyridine  and  sulphuryl 
chloride  in  glacial  acetic  acid.  H.  Wren. 

Metallic  derivatives  of  S-hydroxyquinoline  and 
their  analytical  application.  R.  Berg  (J.  pr. 
Chem.,  1927,  [ii],  115,  178- — 185). — 8-Hydroxy- 
quinolino  readily  forms  salts  of  the  type  C9HGN'0M 
with  the  metallic  elements.  In  general,  these  salts  are 
3rellow  or  greenish-yellow  in  colour,  but  the  ferric 
(black),  ferrous  (red),  and  uranium  (reddish-brown) 
are  distinctive.  In  presence  of  sodium  acetate,  the 
precipitation  of  these  salts  is  a  very  delicate  reaction, 
the  zinc  salt  being  precipitated  from  a  solution  con¬ 
taining  1  part  of  zinc  in  a  million  parts,  and  as  the 
insoluble  salts  are  quite  crystalline  and  easily  filtered 
and  washed,  they  may  conveniently  be  used  for  the 


determination  of  metals.  In  such  determinations 
the  salts  may  [a)  be  weighed  directly,  (b)  be  decom¬ 
posed  by  heat  in  the  presence  of  oxalic  acid  and 
the  metal  weighed  as  oxide,  or  (c)  bo  deter¬ 
mined  volumetrically  by  means  of  bromide-bromate 
solution,  the  reaction  depending  on  the  equation 
C9H70N+2Br2=0oH50NBr,+  2HBr. 

R.  W.  West. 

Synthesis  of  methyl  2  : 4-dihydroxyquinoline- 

3- carboxylate.  G.  Roller  (Ber.,  1927,  60,  [B], 
1108 — 1111). — Methyl  2  :  4-dihydroxyguinoline-3-carb- 
oxylate,  m.  p.  203 — 204°  (sodium  derivative),  is  pre¬ 
pared  by  the  action  of  methyl  anthranilate  on  ethyl 
malonatc  in  presence  of  sodium  othoxide  at  140 — 
150°.  It  is  hydrolysed  to  2  :  4-dihydroxyquinoline, 
m.  p.  above  330°,  which  with  phosphoryl  chloride 
gives  2  :  4-dichloroquinoline,  m.  p.  67 — 68°,  and  with 
phosphorus  pentachloride  affords  a  trichloroquinoline, 
m.  p.  104 — 105°.  Reduction  of  the  chlorinated  pro¬ 
duct  by  zinc  dust  gives  quinoline.  H.  Wren. 

Quinoline-4-carboxylic  acids.  S.  Rerlingozzi 

and  A.  Tosco  (Annali  Chim.  Appl.,  1927,  17,  244 — 
249).  —  2-Phenyl-G-p-acetamidophenylquinoline-4:-carb- 
oxylic  acid,  prepared  by  the  interaction  of  acetyl- 
benzidine,  pyruvic  acid,  and  benzaldehyde,  decom¬ 
poses  at  about  250°  and  forms  heavy  metal  salts  of 
various  colours.  Acetylbenzidine  and  pyruvic  acid 
give :  with  anisaldehyde,  2-methoxyphenyl-Q-p-acet- 
amidophenylquinoline-4-carboxylic  acid,  ,m.  p.  199° 
(decomp.) ;  with  cinnamaldehyde,  2-sty  ryl-6-p- 
acetamidophenylquinolineA-carboxylic  acid,  m.  P- 
about  210°  (decomp.) ;  with  piperonal,  2 -methykne- 
dioxyphenyl-b-p-acetamidophenylquinoline-4;  -  carboxylic 
acid,  m.  p.  about  245°  (decomp.);  with  vanillin, 
2-hydroxymelhoxyphenyl-G-p-acetamidophenylquinoline- 
■i-carboxylic  acid,  m.  p.  about  175°  (decomp.);  with 
acetaldehyde,  2-metkyl-G-p-acetamidophenylquinoUne- 

4-  carboxylic  acid,  decomp.  above  260°.  T.  H.  Rote. 

p -Substituted  quinolines.  S.  Berlingozzi  and 
W.  E.  Burg  (Annali  Chim.  Appl.,  1927,  17,  250- 
256) . — p  -  M  el  koxyphenarybnhthaliniide, 

OMe,CcH4-CO’CH2,N<QQ>C6H4,  m.  p.  164°,  ob¬ 
tained  by  the  condensation  of  p-chloroacctylanisole 
with  potassiophthalimide,  condenses  with  o-amino- 
benzaldehyde  in  presence  of  sodium  hydroxide  to 
form  it-o-carboxybenzamido-2-p-anisylquinoline,  m.  p- 
156 — 158°.  Hydrolysis  of  this  compound  by  means 
of  30%  hydrochloric  acid  yields  Z-amino-2-p-anisyl- 
quinoline,  m.  p.  138°,  which  gives  fluorescent  solutions, 
yields  an  acetyl  derivative,  m.  p.  165°,  and  a  picrate, 
m,  p.  218°,  and  gives  3  -  h  y  dro  xy-2  -p  -  a  nisyl  q  ui  no  1 1  ne 
(A.,  1923,  i,  483)  when  treated  with  nitrous  acid. 

Condensation  of  isatoie  acid  with  p-methoxy- 
phenacvlphthalimide  gives  Z-o-carboxybenzamido-2-p- 
anisylquinoline-i-carboxylic  acid,  m.  p,  255°  (decomp.), 
which,  when  boiled  with  hydrochloric  acid,  yields 
3-amino-2-p-anisylquinoline-4;-carboxylic  acid,  m.  p. 
about  150°  (decomp.) ;  this  acid  forms  an  acetyl 
derivative,  m.  p.  212°  (decomp.),  and  is  converted  into 
3-amino-2-p-anisylquinoline  when  heated  at  150 — 15o  , 

and  into  3-hydroxy-2-p-anisylquinoline-4-carboxylic 

acid  (A.,  1924,  i,  1345)  when  treated  with  nitrous  acid. 

T.  H.  Pope. 
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Hydroxyazoquinoline  derivatives.  S.  Berlin- 
Gozzi  (Auna-li  Chim.  Appl.,  1927,  17,  256 — 261} — 
Experiments  on  the  coupling  of  diazo-compounds  with 
2-,  3-,  and  4-hydroxyquinolincs  show  that  hydroxyazo- 
compounds  are  obtained  only  when  the  hydroxyl  group 
is  in  the  3-  or  4-position.  Thus,  2-hydroxyquinoline 
behaves  in  this  respect  like  p-naphthols  with  the 
a-position  occupied  by  a  substituent. 

4 -Benzeneazo - 3 -hydroxy-2-phenylquinoline,  obtained 
from  benzenediazonium  chloride  and  3-hydroxy-2- 
phenylquinoline,  has  m.  p.  140°.  Similarly,  3- 
hydroxy-2-methylquinoline  forms  ‘i-benzeneazo-3- 
hjdroxy-2-methylquinoline,  m.  p.  133°,  and  4-hydroxy- 
2-methylquinoline,  ‘3-benzeneazo-i-hydroxy-2-methyl- 
quinoUne,  m.  p.  208°.  Diazotisation  of  3-amino-2- 
methylquinoline  and  coupling  with  3-hydroxy-2- 
methylquinoline  gives  4-(2' -methylquinoline-3' -azo)-3- 
hydroxy-2-methylquinoline,  m.  p.  about  255°  (decomp.). 
4  -  (2'  -  Phenylquinoline  -  3'  -  azo)  -  2  -  hydroxy  -  3  -  phenyl  - 
quinoline,  has  m.  p.  about  235°  (decomp.) ;  3 -benzene- 
azo-2-methylquinoline,  m.  p.  160°;  Z-$-naphtholazo-2- 
methylquinoline,  m.  p.  240 — 241°;  3-benzeneazo-2- 
phenyl quinoline,  m.  p.  71 — 72°,  and  3 -$-naphtholazo- 
2-phenylquinoline,  m.  p.  228°.  T.  H.  Pope. 

Constitutive  factors  governing  the  pharmaco¬ 
logical  activity  of  atophan.  J.  von  Braun  and 
L.  Brauns  (Ber.,  1927,  60,  [/J],  1253— 1257).— Dis¬ 
placement  of  the  carboxyl  group  of  atophan  into  the 
benzenoid  nucleus  or  the  aromatic  substituent 
destroys  the  pharmacological  activity  of  the  substance. 
Full  activity  is  observed  only  when  the  carboxy- 
group  is  attached  directly  to  the  pyridine  nucleus, 
but  it  is  immaterial  whether  it  is  in  position  3  or  4. 

2-Phemyl-6-methylquinoline,  b.  p.  270°/12  mm., 
m.  p.  69“  ( hydrochloride ,  m.  p.  209°;  picrate,  m.  p. 
208“),  obtained  by  decarboxylation  of  2 -phenyl- 6- 
methylquinoline-4-carboxylic  acid,  is  oxidised  by 
chromic  acid  to  2-phenylquinoline-4-carboxylic  acid, 
m.  p.  277°  ( sodium  and  silver  salts).  p-Tolyl  methyl 
ketone  and  isatin  afford  2-p -tolylcinchoninic  acid, 
m.  p.  211°  ( silver  salt;  methyl  ester,  m.  p.  101°), 
which  is  decarboxylated  to  2-p -tolylquinoline,  b.  p. 
~40°/15  mm.,  m.  p.  83°  ( picrate ,  m.  p.  194°;  meth- 
iodide,  decomp.  192°).  Oxidation  of  the  latter  sub¬ 
stance  gives  2 -phenylquinoline-i' -carboxylic  acid,  m.  p. 
248°  ( silver  salt ;  methyl  ester,  m.  p.  154°).  2-Phenyl- 
%-methylcinchoninic  acid,  m.  p.  299°  (decomp.),  from 
L?atin  and  phenyl  ethyl  ketone,  is  converted  into 
■‘■phenyl-3-methylquinoline,  b.  p.  250°/vacuum,  m.  p. 
43°  [picrate,  m.  p.  205°;  methiodide,  m.  p.  235°), 
which  is  oxidised  to  2-phenylquinoline-3-carboxylic 
tdd,  ni.  p.  226°  (ethyl  ester,  b.  p.  195°/13  mm. ;  methyl 
fdw,  m.  p.  84°).  Isatin  and  p-benzoylpropionic  acid 
give  2-phmyl - 3 - carboxymethylc inchon inic  acid,  in.  p. 
-60°  (deeomp,),  which  could  not  be  smoothly  decarb- 
oxylated.  S-Benzoyl-n- valeric  acid  and  isatin  give 
-'^Mnyl-Z-y-carboxypropylcmchmunic  acid,  m.  p.  278° 

!  eo0mP'),  which  is  converted  by  loss  of  carbon  dioxide 
%-phenyl-3-y-quinolyl-n-butyric  acid,  m.  p.  187° 
Wmm  and  silver  salts ;  methyl  ester).  H.  Wren. 

Synthesis  and  derivatives  of  acridinic  acid, 
and  S.  von  Niejientowsky  (J.  pr.  Chem., 
Jn],  116,  43 — 56). — Acridinic  acid  (quinoline- 
-dicarboxylic  acid ,  cf.  Graebe  and  Caro,  A., 


1880,  398)  is  conveniently  prepared  from  o-amino- 
benzaldchyde  and  ethyl  sodio-oxalacetate  in  strongly 

alkaline  aqueous  alcoholic  solution.  It  is  also 
formed  from  equilibrium  solutions  of  ethyl  oxalacetate 

in  indifferent  solvents  and  o-amino benza Idehy de ,  the 

yield  running  parallel  with  the  degree  of  enolisation 
of  the  ester.  Treatment  of  a  mixture  of  the  two  with 
alcohol  gives  a  substance,  m.  p.  210°.  Contrary  to  the 
statement  of  Graebe  and  Caro,  the  acid  is  reprecipit¬ 
ated  from  cold  alkaline  solutions  as  the  trihydrate, 
converted  into  a  monohydrate  at  68°,  the  two  forms 
being  non-interconvertible  in  cold  aqueous  solution. 
With  boiling  acetic  acid  and  acetic  anhydride,  the 
monohydrate  yields  the  anhydrous  acid;  it  is  de¬ 
composed  slowly  at  100 — 105°  and  rapidly  at  125°  into 
quinoline-3-carboxylie  acid.  The  sodium  (+2H2Q), 
lead,  silver,  and  silver  hydrogen  salts, 
HAg(C11H5O4N),0-5H2O  and  H3Ag(G11H504N)2,H20, 
are  described.  Acridinic  anhydride,  m.  p.  225°,  from 
the  acid  and  acetic  anhydride  at  120°,  is  less  reactive 
than  phthalic  anhydride.  With  ethyl  and  methyl 
alcohols,  it  gives  ethyl  hydrogen  acridinate,  m.  p. 
170 — 172°,  and  methyl  hydrogen  acridinate,  sintering 
at  174 — 176°  (decomp.);  with  ammonia,  acridinamic 
acid,  deeomp.  174 — 176°,  which  is  converted  by  cold 
100%  sulphuric  acid  into  acridirimide,  m.  p.  314 — 
315°,  and  with  aniline,  the  monoanilide,  deeomp.  187°, 
and  dianilide,  sintering  at  245°  with  formation  of 
acridinphenylimide,  m.  p.  319 — 320°.  The  last  is 
better  prepared  from  the  monoanilide  and  acetic 
anhydride  at  120°.  In  the  monosubstituted  deriv¬ 
atives,  the  free  carboxyl  group  is  probably  in  the 
3-position.  Ethyl  acridinate,  m.  p.  55—56°,  and 
methyl  acridinate,  m.  p.  107 — 10S°,  obtained  from 
normal  silver  acridinate  and  the  requisite  alkyl 
iodide,  afford  with  concentrated  ammonia  acridindi- 
amide,  which  suiters  at  259—270°,  forming  aeridin- 
imide.  H.  E.  F.  Notton. 

Free  organic  radicals.  V.  pe»'t-Pyrrolino- 
anthranolazyls,  a  new  type  of  nitrogenous,  free 
organic  radicals.  R.  Scholl  [with  H.  Semp  and 
E.  Stix]  (Ber.,  1927,  60,  [if],  1236— 1253).— The 
arylpyrrolinoanthranolazyls  are  nitrogenous,  free 
organic  radicals  characterised  by  absence  of  all 
tendency  to  dimerisation,  and  resembling  in  stability 
towards  air,  acids,  and  alkalis  the  common  dyes  with 
normal  valency.  They  are  unstable  towards  light, 
being  rapidly  decolorised  in  solution  by  sunlight. 
They  are  decolorised  by  nitric  oxide  at  the  ordinary 
temperature.  They  form  dark  violet-blue  crystals 
and  yield  red  solutions  with  vivid  fluorescence  in 
solvents  such  as  light  petroleum  or  benzene,  but  blue 
solutions  in  phenol,  glacial  acetic  acid,  or  alcohol, 
which  are  either  non-fluorescent  or  fluoresce  only  in 
ultra-violet  light.  In  such  very  dilute  solutions, 
their  absorption  spectrum  exhibits  well-marked  bands. 


'OH  OH 


They  are  derived  from  the  (unknown  in  pure  condition) 
mesoaminoanthranols  containing  bivalent  nitrogen  and 
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a  pyrrolidine  ring  attached  in  the  peri-position  (I), 
to  which  they  probably  owe  their  great  stability. 
The  compounds  (II),  obtained  by  addition  of  a 
hydrogen  atom,  are  readily  converted  by  atmospheric 
air  into  the  radicals,  which  are  also  readily  obtained 
by  autoreduction  from  the  products  of  oxidation  (III). 
Their  most  remarkable  property  consists  in  the 
absorption  of  30H  or  3Br  when  titrated  until  colour¬ 
less  with  permanganate  or  bromine,  respectively ;  one 
group  is  used  for  saturation  of  the  nitrogen  atom, 
whilst  the  remaining  two  groups  become  attached  to 
the  wieso-carbon  atoms.  With  permanganate,  they 
are  converted  through  several  intermediate  stages 
into  aryl  a-anthraquinonyl  ketones.  With  chromic 
acid,  two  equivalents  of  oxygen  are  absorbed  by  each 
radical  molecule.  The  arylpyrrolinoanthranolazyls 
are  therefore  closely  allied  to  the  so-called  aroyl- 
oxanthronylenes.  The  following  compounds  are  de¬ 
scribed  :  m-xylyl  sy n- a-anthraquinonyl  ketoxime.  m.  p. 
212 — 213°  after  softening,  converted  by  concentrated 


A 

o 

1  1 

v  A  A 

0 

II 

A  A  A 

(mo  r 

XX) 

COO 

\ 

\  --CHAr 

ori-  N=C-CgH, 

hydrochloric  acid  at  150°  into  anthraquinone-l- 
carboxy-m-xylidide ,  m.  p.  297°,  obtained  also  from 
anthraqumone- 1  -carboxyl  chloride  and  m-xylidine; 
l-m-zylyl-l  :  9-pyrrolinoanihranol-lQ-azyl  (I),  decomp, 
above  290°  after  softening  at  230°;  m-xylyl-1  :  9- 
pyrrolenino-9-Jiydroxy-lO-anthrone,  m.  p.  160°  after 
darkening  at  150° ;  m-xylyl  a-anthraquinonyl  ketimide, 
m.  p.  above  160°  (deeomp.) ;  m-xylyl-1 :  9 -pyrrolino- 
anthran-10-ol  (II).  H.  When. 

Preparation  of  derivatives  of  1 -phenyl-2  :  3- 
dimethyl-5-pyrazolone.  I.  G.  Farbkkind.  etc. — 
.See  B.,  1927,  460. 

Fission  of  2  :  5-diketopiperazine  by  acids  and 
.alkali  hydroxides.  I.  S.  Yaitschnikov  (J.  Russ. 
Phys.  Chem.  Soc.,  1926,  58,  879— 881).— 2  :  5-Di- 
ketopiperazine  was  hydrolysed  with  hydrochloric  acid 
at  10°  and  100°,  and  by  sodium  hydroxide  (0-2W)  at 
10°.  With  the  acid,  the  maximum  fission  was  69%, 
with  the  alkali,  80%.  In  both  cases  no  unchanged 
diketopiperazine  remains.  E.  Roth  stein. 

Molecular  compounds  of  amino-acids  and 
diketopiperazines,  II.  P.  Pfeiffer,  0.  Angern, 
and  Liu  Wang  (Z.  physiol,  Chem.,  1927,  164,  182 — 
206;  ef.  A.,  1925,  i,  794). — The  anhydrides  of  glycine 
and  sarcosine  form  definite  molecular  compounds 
with  o-,  m-,  and  p-aminobenzoic  acids  and  with 
tryptophan.  Since  methyl  yi-aminobenzoate  and 
non-carboxylated  arylamines  equally  combine  with 
sareosino  anhydride,  the  amino-group  must  provide 
the  _  residual  affinity.  Tertiary  amines  form  no 
additive  products  with  sarcosine  anhydride,  and  the 
products  from  primary  and  secondary  amines  are 
assigned  the  constitutions 

Ar-NRH  .  .  0:C<{N”^^e>C— O  .  .  .  HNRAr  and 
^>0^0  . . .  IESBAr.  M.-p.  curves  aro 


given  for  mixtures  of  sarcosine  anhydride  (1  :  4-di- 
methyl- 2  :  5-diketopiperazine)  with  the  following 
substances  :  o-,  m-,  and  p-aminobenzoic  acids  (com- 
pound  with  m-aminobenzoic  acid,  1:1,  m.  p.  118°), 
methyl  p-aminobenzoate  (1  :  1,  m.  p.  100°),  p-methyl- 
aminobenzoic  acid  (1  :  1),  p-dimetliylaminobcnzoio 
acid  (no  compound),  8-naphthylamino  (1  :  1,  m.  p. 
98-8°),  o  -  phenyl  enediam  in  o  (1  :  2,  m.  p.  104°),  m- 
phenylonediamino  (1  : 1,  m.  p.  101-8°),  (i-naphthyl- 
dibcnzylamino  (no  compound),  carbazolo  (1  : 2), 
diphenylamine  (1  : 2,  m.  p.  92 — 93°),  tryptophan 
[1  :  1,  -f  4H20,  syrupy  at  223 — 226°,  melted  at  232° 
(decomp.)],  *  3-methylindole  (1  :  2),  2-methylindole 
(1  :  1,  m.  p.  85-5 — 86-5°),  indole  (1  :  1,  m,  p.  94 — 95°), 
oxindolc  (1  :  1,  m.  p.  Ill — 112°),  1  :  2-dimcthylindole 
(no  compound),  and  ethyl  2:3:  5-trimethylpyrrole- 
4-earboxylate,  m.  p.  102 — 103°  (no  compound). 

C.  Hollins. 

Compounds  of  diketopiperazine  with  amino- 
acids.  E.  Abderhalden  and  E.  Schwab  (Z. 
physiol.  Chem.,  1927,  164,  274—279;  cf.  A.,  1926, 
306). — Alanylglycylglycine  methyl  ester  hydro¬ 
chloride  is  converted  by  methyl-alcoholic  ammonia 
into  l-dl-alanyl-2  :  o-diketopiperazine  or  l-glycyl-2  : 5- 
diketo-2-methylpiperazine,  decomp.  260°  without  melt¬ 
ing.  In  a  similar  manner,  tfZ-leucylglyeylglycine 
methyl  ester  hydrochloride  gives  l-dl-leucyl-2 : 5- 
diketopiperazine,  decomp,  above  240°,  which  is  con¬ 
verted  by  enzymes  into  cK-leueinc  and  diketopiper¬ 
azine. 

The  enolic  forms  of  glycine  and  alanine  anhydrides 
are  more  easily  adsorbed  by  animal  charcoal  than  the 
ketonic  forms.  The  enolic  forms  of  these  anhydrides 
combine  with  leucylglycine  anhydride  in  aniline  ^ at 
200°  to  give  molecular  compounds,  deeomp.  232—233° 
and  227°,  respectively.  C.  Hollins. 

Preparation  of  a  colloidal  substance  from 
diglycylg'lycine  methyl  ester.  E.  Abdbrhaldbn 
"and  E.  Schwab  (Z.  physiol.  Chem.,  1927,  164,  271 — - 
273). — Diglycylglycine  is  converted  into  its  methyl 
ester  and  treated  with  methyl-alcoholic  ammonia- 
The  precipitate  first  formed  redissolves  on  addition 
of  more  ammonia,  and  after  10 — 15  min.  the  liquid 
becomes  filled  with  a  thick  precipitate,  which  after 
being  freed  from  impurities  by  dissolution  in  hot  water 
and  repreeipitation  on  cooling,  dissolves  only  to  a 
colloidal  solution.  The  new  substance  has  the 
empirical  formula  CGH303N3  and  gives  a  silver  salt, 
CGH703N3Ag2.  It  is  probably  a  polymeric  gtycyl- 
(glycy)glyeine  anhydride)  [l-glyeyl-2  :  5-diketopiper¬ 
azine  J.  From  the  original  filtrate,  glycine  anhydride 
and  l-glyeyl-2  :  5-diketopiperazine  may  be  isolated. 

C.  Hollins. 

Quinazolones  from  acylated  o-aminobenz- 
hydrazides.  II.  [Carbalkoxyl  derivatives.) 
Action  of  nitrous  acid  on  o-aminobenzhydrazide. 

G.  Heller  and  A.  Siller  (J.  pr.  Chem.,  1927,  [nj. 

116,  1—16).— The  constitution  of  carbomethoxy-o- 
aminobenzhydrazide,  HH2-C6H4-CO"NH-NH-C02Mo> 
m.  p.  121-5°  [ hydrochloride ,  m.  p,  230°  (deeomp.)]. 

which  is  readily  obtained  from,  o-aminobenzhydraziae 

and  methyl  ehloroformate  in  warm  alcohol,  follows 
from  its  conversion  by  nitrous  acid  into  S-carbomethoxy- 
aminobenzazimide,  m.  p.  149°,  which  is  hydrolysed 
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by  sodium  hydroxide  to  o-azidobcnzoic  acid.  Like 
the  acyl-o-aminobenzhydrazides,  the  carbomethoxy- 
derivative  undergoes  ring-closure  with  wandering  of 
the  carbomethoxyl  group  when  heated  at  180 — 200°, 
but,  instead  of  the  expected  3-amino-2-methoxy-4- 
quinazolone  (ef.  A.,  1925,  i,  1322),  3-aminotetrahydro- 
qumazolinc-2  :  4-dionc  (Kunckell,  A.,  1910,  i,  438)  is 
obtained.  With  2  mols.  of  methyl  chloroformate 
o-aininobenzhydrazide  gives  carbomethoxy-o-carbo- 
methoxyaminobenzhy  dr  azide, 

C02Me-NH;CcH4-CO-NH-NH-CO2Me,  m.  p.  154°  {de¬ 
comp. ),  which  passes  when  recrystallised  from  water 
into  5-carbomethoxyaminotetrahydroquinazoline-2  :  4- 
dione,  m.  p.  240°.  The  latter,  like  the  corresponding 

ethyl  ester,  is  hydrolysed  by  sodium  hydroxide  to 

3-aminotetrahydroquinazoline-2  :  4-dione,  and  con¬ 
verted  by  heating  at  240°  into  a  complex  substance, 
m.  p,  320°  (dccomp.).  The  following  are  prepared 
by  analogous  methods  :  carbethoxy-o-aminobenzhydr- 
azide,  m.  p.  117°  ( hydrochloride ,  m.  p.  220°) ;  3 -urethano- 
benzazimide,  m.  p.  147°;  carbcthoxy-o-urethanobenz- 
hydrazide,  m.  p.  138°,  and  Z-urethanoletrahydroqwin- 
azoline-2  :  i-dione,  m.  p.  227°  (decomp.).  On  one 
occasion,  o-aminobenzhydrazide  and  ethyl  chlorofor¬ 
mate  in  ethyl  acetate  yielded  a  substance,  C10H13O3N3, 
m,  p.  240-5°,  which  did  not  undergo  condensation 
when  heated.  Carbethoxy-o-acetamidobenzhydrazide, 
m.  p.  159°  (decomp.),  from  carbethoxy-o-amino- 
benzkydrazide  and  acetyl  chloride  in  pyridine,  passes 
on  heating  at  170°  into  3-urethano-2-methyl-i-quin- 
azolone,  m.  p.  128°  (also  +C6HG,  m.  p.  105°),  which  is 
hydrolysed  by  75%  sulphuric  acid  to  3-amino-2- 
methyl-4-quinazolone.  Benzoylation  of  carbethoxy- 
o-aminobenzhydrazide  in  pyridine  affords  carbethoxy - 
c-benzamidobenzhydrazide,  m.  p.  217°  (decomp.), 
which  condenses  abnormally  at  220°  to  a  substance, 
m.  p.  318 — 319°,  and  is  hydrolysed  by  hydrochloric 
acid  to  o-benzamidobenzoic  acid.  Acetyl-o-carbo- 
inethozyaminobenzhy  dr  azide,  m.  p.  172°  ( hydrochloride , 
m.  p.  215°),  and  acetyl-o-urethanobenzhydrazide,  m.  p. 
174°,  from  acetyl-o-aminobenzhydrazide  and  the 
corresponding  chloroformic  ester  in  boiling  ethyl 
acetate,  are  converted  by  recrystallisation  from  hot 
water  into  3-acetamidotetrahydroquinazoline-2  : 4- 
dione,  m.  p.  240°  (Kunckell,  loc.  cit.,  gives  m.  p.  250°). 

The  primary  action  of  nitrous  acid  (1  mol.)  on 
o-aminobenzhydrazide  (cf.  Thode,  A.,  1904,  i,  347)  is 
to  form  a  compound,  NH2-CGH4-CO-±\T(NO)-NH2, 
which  then  gives  (a)  in  glacial  acetic  acid  equal 
quantities  of  o-aminobenzoylazoimide,  m.  p.  82 — 83° 
(decomp.),  and  3-aminobenzazimide,  (b)  in  hydro¬ 
chloric  acid,  mainly  o-aminobenzoylazoimide,  and  (c) 
on  treatment  with  further  nitrous  acid  (1  mol.), 
uenzazimide.  The  latter  is  also  formed  from  o-amino- 
oenzhydrazide  and  gaseous  nitrous  acid  in  alcohol. 
o-Aminobenzoylazoimide  may  be  prepared  from 
o-ammobenzhydrazide  and  aqueous  p  -  toluene  dia  zon- 
ltt®  sulphate.  It  is  hydrolysed  by  alkali  to  anthranilie 
and  hydrazoic  acids  and  converted  by  heat  into 

0-phonylenecarbamide,  C6H4<™>CO.  3-Amino- 

benzazimide  is  slowly  converted  in  presence  of  hydro- 
0nc  acid  into  o-aminobenzoylazoimide ;  on  diazotis- 
j°  ’ lfc  a  little  benzazimide  and  a  diazonium 
which  couples  with  alkaline  (1-naphthol  with 


simultaneous  hydrolysis  to  o-carboxybenzeneazo-p- 
naphtliol.  Similarly,  p-aminobenzhydrazide  and 
nitrous  acid  (1  mol.)  give  yi-aminobenzovlazoimide, 

m.  p.  85 — 90°  (Curtius,  J.  pr.  Chem.,  1916,  [ii],  94, 
295 ;  95,  337),  converted  by  diazotisation  and 

coupling  into  p-earboxybenzcneazo-fi-naphthol.  3- 
Aminobenzazimide  and  benzaldehyde  condense  in 
warm  alcohol  to  Z-benzylideneaminobenzazimida,  m.  p. 
174 — 175°,  which  is  partly  transformed  by  sodium 
hydroxide  into  benzaldehyde  o-carboxyplienylhydr- 
azone.  H.  E.  F.  Notton. 

Isomeric  relationships  in  the  pyrazole  series. 
X.  Alkyl-,  ally  I,  and  chloro-pyrazoles.  K.  von 
Auwers  and  K.  Baku  (J.  pr.  Chem.,  1927,  [ii],  116, 
65 — 100). — 3  :  4-Dimethylpyrazol-5-one  is  converted 
by  phosphorus  oxychloride  into  5(3)-c/i(oro-3(5)  ;  4- 
dimethtjlpyrazole,  m.  p.  121-5 — 122-5°  ( picrate ,  m.  p. 
150 — 151°),  which  with  methyl  iodide  and  sodium 
methoxide  gives  a  mixture  of  5-chioro-l  :  3  :  4 -tri- 
methylpyrazole ,  b.  p.  68°/13  mm.  {picrate ,  m.  p.  130°), 
and  ‘3-chloro-l :  4  :  5-trimeihylpyr azole,  b.  ji.  108°/ 
13  mm.,  m.  p.  30 — 31°  ( picrate ,  m.  p.  110 — 111°). 
The  5-chloro-eompound  is  also  obtained  by  the 
action  of  phosphorus  oxychloride  on  1:3: 4 -tri- 
methylpyrazol-5-one,  m.  p.  133 — 134°  ( picrate ,  m.  p. 
148°),  the  latter  being  prepared  from  ethyl  methyl- 
acetoacetate  and  methylhydrazine.  Addition  of 
methyl  iodide  to  both  chlorotri  methyl  compounds 
furnishes  5-rJiloro-l  :  2  :  3  :  4 -tetramethylpyrazolium 
iodide,  m.  p.  184 — 188°  (decomp.)  ( picrate ,  in.  p.  124°), 
which  on  fission  furnishes  the  3-chloro-I  :  4  :  5- 
trimethyl  derivative.  Addition  of  benzyl  iodide  was 
possible  only  with  the  1:3:  4-derivative,  which  gave 
b-chloro-2-benzyl-l  :  3  :  4 -trimethylpyrazolium  iodide, 
m,  p.  165°,  this  on  decomposition  furnishing  the 
original  material  together  with  5(3)-chloro-3(5)  :  4- 
dimethylpyrazole . 

Sulphuryl  chloride  converts  3  :  5-dimethylpyrazole 
into  4-chloro-Z  :  5-dimethylpyrazole,  b.  p.  220 — 222°, 
m.  p.  117-5 — 118-5°  ( picrate ,  m.  p.  192° ;  hydrochloride, 
m.  p.  160 — 164°),  converted  by  methyl  sulphate  into 
4-c/i(oro-l  :  3  :  5-trimethylpyrazole,  b.  p.  85°/15  mm. 
( picrate ,  m.  p.  146 — 147°).  Addition  of  methyl  iodide 
to  this  compound  yields  A-chloro-l  :  2  :  3  :  5 -tetra¬ 
methylpyrazolium  iodide,  m,  p.  196°  [picrate,  m.  p. 
127-5—128°). 

Chlorination  of  3(5)-methylpyrazole  with  sulphuryl 
chloride  gives  ‘k-chloro-Z(5)-methylpyrazole,  m.  p. 
65 — 66°  (picrate,  m.  p.  151-5 — 152-5°;  acetyl  deriv¬ 
ative,  b.  p.  77-5°/9  mm.,  m.  p.  32 — 34°;  benzoyl 
derivative,  m.  p.  48 — 49°;  o -nitrobenzoyl  derivative, 
m.  p.  187 — 188°).  Methylation  gives  a  mixture  of 
&-chloro-\  :  Z-dimethylpyrazole,  b.  p.  177 — 178°,  68-5°/ 
10  mm.  ( picrate ,  m.  p.  105°;  hydrochloride,  m.  p. 
145°),  and  i-chloro-l  :  5-dimethylpyrazole,  b.  p.  184 — 
186°  (picrate,  m.  p.  116 — 117°;  hydrochloride,  m.  p. 
61°),  the  structures  of  which  were  proved  by  obtain¬ 
ing  them  by  chlorination  of  1  :  3-  and  1  :  5-dimethyl - 
pyrazoles.  Addition  of  methyl  iodide  to  both  com¬ 
pounds  yields  5-chloro-l  :  2  :  Z-trimethylpyrazblium 
iodide,  m.  p.  219—221°  ( picrate ,  m.  p.  129-5—130-5°), 
which  on  fission  regenerates  both  the  original 
compounds.  Addition  of  benzyl  iodide  to  the  1  :  3- 
and  1  :  5-compounds  gives  k-chloro-2-benzyl-l  :  3-  and 
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4-chloro-2-benzyl-l  :  5-dimethylpi/razolium  iodide,  hav¬ 
ing  m.  p.  159°  and  129 — 130°,  respectively.  Idle 
original  compounds  arc  regenerated  in  each  case  on 
decomposition  of  the  quaternary  salt. 

Benzylation  of  4-chIoro-3(5)-methylpyrazoIe  gives 
a  mixture  of  4-chIoro-l-benzyl-3-methylpyrazole,  b.  p, 
281°  ( hydrochloride ,  m.  p.  110 — 112°;  picrale,  m.  p. 
94 — 96°),  and  4- cMoro-1 -benzyl- o-methylpyr azole,  b.  p. 
288°  ( hydrochloride ,  m.  p.  115 — 117°;  picrate,  m.  p. 
101—102°). 

Methylation  of  4-bromo-3(5)-methylpyrazole  fur¬ 
nishes  a  mixture  of  4-bromo-l  ;  3-  and  i-bronio-1  :  5- 
dimethylpyrazoh,  having  b.  p.  76 — 77°/10  mm.,  and 
b.  p.  85°/10  mm.,  m.  p.  38°,  respectively.  From 
4-nitro-3(5)-methylpyrazole  there  were  obtained 
4-nitro-l  :  3-  and  4-nilro-l  :  o-dimethylpyr azole,  with 
in.  p.  72°  and  112°.  Both  nitro-compounds  react  with 
methyl  iodide,  yielding  4-nitro-l  :  2  :  3-irimethyl- 
'pyrazoiium  iodide,  m.  p.  168 — 171°. 

Ethyl  3(5)-methylpyrazole-5(3)-carboxylate  on 
allylation  gives  ethyl  l-allyl-%-methylpyrazole-5-carb- 
oxylale,  b.  p.  122°/'ll  mm.  (free  acid,  m.  p.  123-5°), 
together  with  ethyl  l-allyt-o-meihylpyrazole-2-carb- 
oxylate,  b.  p.  164°/12  mm.  (free  acid,  +1H20,  m.  p. 
78 — 80°).  Thermal  decomposition  of  the  respective 
acids  yields  l-allyl-3-methyl-  and  l-allyl-5-methyl- 
pyrazole,  having  b.  p,  171°  ( picrate ,  m.  p.  77-5 — 78-5°), 
and  181 — 182°  ( picrate ,  m.  p.  113 — 114°),  respectively. 
Those  compounds  are  also  obtained  by  the  direct 
allylation  of  3(5)-methylpyrazole  in  the  ratio  of  3  :  2, 
for  the  above  order.  Addition  of  methyl  iodide  to 
the  l-allyl-3-compound  furnishes  l-allyl-2 :  Z-di- 
methylpyrazolium  iodide ,  m.  p.  79 — 80°,  which  on 
fission  gives  the  original  compound  (10%)  and  1  :  5- 
dimcthylpyrazole  (90%). 

4-Methylpymzol-5-one,  m.  p.  226 — 227°,  is  obtained 
by  the  action  of  hydrazine  on  ethyl  a- hydroxymethyl  - 
enepropionate. 

The  optical  data  for  most  of  the  new  compounds 
are  tabulated.  H.  Burton. 

Derivatives  of  2:4: 6-trichloropyrimidine. 
W.  Winkelmann  (J.  pr.  Chem.,  1927,  [ii],  115,  292 — 
314). — When  2:4:  6-trichloropyrimidine  (cf.  Biittner, 
A.,  1903,  i,  658)  is  treated  with  methylaminc,  aniline, 
or  sodium  ethoxide,  the  chlorine  atoms  are  successively 
replaced.  Trichloropyrimidine  and  methylamine  in 
alcohol  at  the  ordinary  temperature  give  a  mixture 
from  which  4  :  G-dichloro-2-methyIaminopyrimidine , 
m,  p.  164°,  is  removed  by  steam  distillation,  leaving 
2  :  4-dichloro-G-metkylatninopyrimidine  (I),  m.  p.  1S6°. 
The  former  with  hot  fuming  hydriodic  acid  gives 
6- iodo-2-methylam ino-4-hydroxypyrimidine,  m.  p.  230° 
(decomp.),  and  with  boiling  alcoholic  sodium  etnoxide 
4-chloro-2-methylamino-Q-ethoxypyrimidine,  m.  p.  95°, 
which  has  a  celery-like  odour.  The  second  isomeride 
(I)  is  converted  by  hydriodic  acid  into  iodo-G-methyl- 
aminopyrimidine,  m.  p.  134 — 135°  (hydriodide,  m.  p. 
224 — 225°),  which  is  reduced  by  zinc  dust  and  water 
to  Q-niethylanunopyrimidine,  m.  p.  74 — 75°  ( hydro¬ 
chloride ;  chloroplatinate).  In  accordance  -with  the 
rule  of  Gabriel  and  Colman  (A.,  1901,  i,  427),  the 
latter  is  strongly  alkaline.  (I)  gives  with  1  mol.  of 
alcoholic  sodium  ethoxide  at  100°  chloro-G -methyl - 
aminotthoxypyrimidine,  m.  p.  134,  sintering  at  130°, 


and  with  2  mols.  at  130 — 140°,  G-methylamino-2  : 4- 
diethoxy pyrimidine,  m.  p.  100 — 102°,  u’hich  is  also 
formed  from  6-chloro-2  :  4-diethoxypyrimidine  (see 
below-)  and  methylamine.  When  either  diehloro- 
methylaminopyrimidine  is  heated  at  100°  with 
alcoholic  methylaminc  i-chloro-2  :  6-dimethylami.no- 
pyrimidine,  m,  p.  133°  (hydrochloride,  m.  p.  266 — 
268°),  reduced  by  zinc  dust  and  alcohol  to  2:6- 
dimethylaminopyrimidine,  m,  p.  129 — 130°,  is  formed. 
If  excess  of  methylamine  is  used  at  170—180°,  oily 
2:4:  G-trimelhylaminopyrimidine  (picrate,  m.  p.  232 — 
235° ;  hydrochloride,  m.  p.  210°)  is  obtained.  2  :  4 -Di- 
chloro-6-anilinopyrimidine,  m.  p.  137 — 138°,  from 
aniline  and  trichloropyrimidine  at  the  ordinary 
temperature,  is  reduced  by  hydriodic  acid  to  iodo-6- 
anilinopyrimidine,  m.  p.  166°,  which,  with  zinc  dust 
and  alcohol,  gives  strongly  alkaline  G-anilinopyrimidine, 
m.  p.  142—143°  ( hydrochloride ;  chloroplatinate).  At 
100°,  trichloropyrimidine  and  aniline  give  mainly 
chlorodianilinopyrimidine  hydrochloride,  m.  p,  220 — 
222°,  from  which  an  oily  free  base  was  obtained,  and 
at  180 — 190°,  2:4:  6-trianilinopyrimidine,  m.  p.205°. 
From  trichloropyrimidine  and  alcoholic  sodium  eth¬ 
oxide  are  formed  at  0°,  dichloroethoxy-,  at  the  ordinary 
temperature,  chlorodiethoxy-,  and  at  the  b.  p.,  2 : 4 : 6- 
triethoxy pyrimidine,  m . p.  10°,  b.p.  255 — 256°.  The  con¬ 
stitution  of  2 : 4-dichloro-Q-eihoxypyrimidine,  m .  p.  about 
25°,  b.  p.  235°,  is  confirmed  by  its  conversion  by  methyl¬ 
amine  into  4-chloro  -  2  -  methylamino  -  6-  ethoxypyr- 
imidine.  G-Chloro-2  :  4-diethoxypyrimidine,  m.p.  38— 
20°,  b.  p.  248°,  is  reduced  by  zinc  dust  and  alcohol  to 
oily  2  : 4-diellioxypyrimidine  (picrate,  m.  p.  102°), 
■which  is  hydrolysed  by  h}'drochloric  acid  at  100°  to 
uracil  (2  : 4-dihydroxypyrimidine). 

H.  E.  F.  Nottox. 

Synthesis  of  1  :  5-naphthyridine.  B.  Bobrax- 
ski  and  E.  Sucharda  (Bcr.,  1927,60,  [B],  1081 — 1084). 
— The  action  of  glycerol,  arsenic  and  sulphuric  acids 
on  3-aminopyridine  leads  to  the  production  of  1 :  5- 
naphthyridine,  m.  p.  75°,  the  constitution  of  which 
is  established  by  direct  comparison  with  the  com¬ 
pound  obtained  by  Klisiecki  and  Sucharda  (unpub¬ 
lished  work).  The  hydrochloride,  anhydrous  and  mono- 
hydrated  sulphate,  picrate,  m.  p.  200°  (decomp.),  and 
hexahydrated  chloroplatinate  are  described. 

H,  Wren. 

Dicarbazyls.  II.  9  :  9'-I)icarbazyl  and  its 
halogen  derivatives.  J.  McLintock  and  S-  H. 
Tucker  (J.C.S.,  1927,  1214 — 1221).— Oxidation  of 
3  :  6-dibromoearbazole  (best  prepared  by  the  bromm- 
ation  of  carbazole  in  boiling  carbon  disulphide)  either 
with  potassium  permanganate  in  acetone  solution 
or  with  sodium  dichromate  in  acetic  acid,  yields 
3:6:3':  Q'-teirabromo-d  :  9 ' -dicarbazotjl,  m.  p.  249— 
250°,  which  is  also  synthesised  by  the  action  of  iodine 
on  the  9-potassium  derivative  (not  isolated)  of  3  :  6- 
dibromocarbazole.  This  diearbazvl  is  stable  towards 
most  reducing  agents  and,  unlike  the  tetra- aryl- 
hydrazines,  does  not  undergo  dissociation.  Con¬ 
centrated  hydrogen  iodide  at  150°  converts  it  entirely 
into  carbazole.  By  similar  processes  is  obtained 
3:6:3':  6' -tetraiodo-9 : 9 ' -dicarbazyl,  m.  p.  269 — 270  . 
Diearbazyl  A,  m.  p.  220°  (Perkin  and  Tucker,  J.C.&-, 
1921,  119.  216),  on  reduction  with  hydriodic  acid 
yields  only  carbazole,  and  by  direct  bromination  or 
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iodination  yields  3:6:3':  6'-tetrabromo(or  iodo)- 
9  :  9'-dicarbazyl,  identical  with  the  synthetic  speci¬ 
mens,  and  it  is  therefore  9  : 9'-dicarbazyl.  All  attempts 
to  synthesise  the  latter  failed,  and  it  could  not  be 
converted  (by  a  change  of  the  benzidine  type)  into 
3  :  3'-dicarbazyl.  1:3:6:  8-Tetrabromocarbazole, 
which  is  not  acetylated  by  the  usual  methods  and 
does  not  yield  a  nitroso-derivative,  is  not  oxidised  by 
potassium  permanganate  in  acetone,  and  with  sodium 
dichromate  in  boiling  glacial  acetic  acid  it  yields  only 
a  minute  quantity  of  a  crystalline  substance,  m.  p. 
above  300°.  Oxidation  of  3  :  6- dihalogenoc arbaz  oles 
in  acid  solution  in  an  attempt  to  obtain  1  :  l'-di- 
carbazyls,  yielded  only  the  9  : 9'-compounds.  Di- 
carbazyl  B,  m.  p.  265°  (Perkin  and  Tucker,  loc.  cit.),  on 
reduction  with  hydriodic  acid  yields  an  amorphous 
substance,  m.  p.  100 — 110°.  When  similarly  treated, 
the  amorphous  dicarbazyl  C  yields  carbazole  and  an 
amorphous  substance,  m.  p.  300 — 310°,  whilst  on  dis¬ 
tillation  (bath  at  300°)  it  yields  carbazole  and  a 
substance,  m.  p.  about  320°.  J.  W.  Baker. 

Triazines.  Action  of  Grignard  reagents  on 
carbonyl  azides,  A.  Bertho  (J.  pr.  Chem.,  1927, 
[ii],  116,  101 — 117). — The  reaction  between  carbonyl 
azides  and  magnesium  phenyl  bromide,  forming  sub¬ 
stituted  triazines,  can  be  represented:  R*C0'N3+ 
PhMgBr->R-CO-N(MgBr)-N:NPh->R-CO-NH-N:NPh. 
Thus  carbamyl  azide  reacts  with  magnesium  phenyl 
bromide,  yielding  phenyltriazinecarboxylamide  [benz- 
enmzocarbamide),  m.  p.  157°  (decomp.).  This  com¬ 
pound  when  treated  with  alcoholic  silver  nitrate 
solution  gives  a  silver  derivative,  and  is  hydrolysed 
by  acids  to  phenol,  nitrogen,  carbon  dioxide,  and 
ammonia.  The  formation  of  these  substances  is 
explained  by  the  intermediate  production  of  benzene- 
faonium  ebloride  and  carbamide,  the  last  being 
isolated  as  the  nitrate  when  hydrolysis  is  carried  out 
with  nitric  acid.  Phenylcarbamyl  azide  and  magnes¬ 
ium  phenyl  bromide  yield  benzanilide,  the  formation 
ol  which  is  explained  thus  :  NHPh-CO'N3 +  PliMgBr 
— >  NHPh  •  CO  Ph + N3MgBr.  Hy  dr  azodicar  b  onazide 
together  with  carbonyl  azide,  both  substances  being 
prepared  by  the  interaction  of  sodium  nitrite  and 
earbohydrazide  hydrochloride,  gives  the  sec .-hydr¬ 
ide  of  phenyltriazinecarboxylic  acid, 

(SPhlN-NH'CO •NH-)2.  m.  p.  162°  (decomp.)  [tri- 
dker  derivative,  C11H1102N8Ag3) ;  the  carbonyl 
azide  is  completely  decomposed.  Methyl  azido- 
formate  yields  methyl  phenyltriazinecarboxylate,  isol¬ 
ated  as  the  silver  derivative  together  with  methyl  anil- 
wt-NN-dicarboxylate,  NPh(C02Me)2,  m,  p.  142 — 143°. 
from  the  residue  of  the  preparation  of  the  above 
silver  salt  a  red  oil,  b.  p.  100 — 110°/0-5  mm.,  was 
obtained  which  after  treatment  with  magnesium 
Methyl  iodide  and  subsequent  decomposition  gave 
szobeiizene,  diphenyl,  and  diphenylearbinol.  Ethyl 
azmoformate  gives  ethyl  phenyltriazinecarboxylate, 
wonosilver  derivative),  together  with  products  similar 
o  those  obtained  from  the  methyl  ester.  The  con¬ 
stitution  of  the  triazine  ester  was  proved  by  treating 
1  "ith  phenylcarbimide,  and  hydrolysing  the  com¬ 
pound  formed  with  hydrogen  chloride.  There  were 
,  benzenediazonium  chloride  and  a-phenyl-fi- 
'ortethoxycarbamide.  Benzoyl  azide  is  converted 


into  benzoylphenyltriazine,  NPh.N-NHBz,  m.  p.  S4° 
(decomp.)  ( silver  derivative).  H,  Burton. 


Chemical  mechanism  of  porphyrin  formation 
and  constitution  of  hsemin.  “Criticism  of  H. 
Fischer’s  views.  W.  Kuster  (Z.  physiol.  Chem., 
1927, 163,  267 — 283 ;  cf.  Kuster  and  Heess,  A.,  1925, 
i,  992). — Methyl-p-bromo-a-methoxyethylmaleinimide 
[loc.  cit.)  is  converted  by  66%  hydrobromic  acid  in  a 
sealed  tube  at  100°  into  a  dilaclone  of  mothyl-aS- 

dihydroxyethylfumaric  acid,  -<T  LOy  ^  decom- 

CO-O-CM  -CHj ; 

posing  above  200°  without  mefting.  The  structure 
of  the  imide  and  the  nature  of  the  linking  of  the  side- 
chains  in  hsemin  are  thus  confirmed.  By  the  action 
of  hydrobromic-acetic  acid  on  dichlorodimethyl- 
(chloro)hsemin,  there  is  obtained  chlorobromohsemato- 
porphyrin  dimethyl  ether,  C3CH40Ol;N4C]Br,  the 
formation  of  which  is  represented  thus  : 


r-c:ch2  [  r-c — ch2ci 

\  >  \  - 
R*CH:CH  [R'CHCbCH 

R-CHBr-CH2Cl  fR 


— > 

•CH(OMe)-CH2Cl 


R-CHCl-CH2Br  [R-CH(OMe)-CH2Br 

The  same  dimethyl  ether  was  prepared,  together  with 
a  green  by-product,  from  pentaehlorodimethyl 
(ehloro)haemin  by  Kiister  and  Zimmermann  (A., 
1926,  748),  the  hydrobromic-acetic  acid  having  here 
a  reducing  action. 


The  remainder  is  polemical  against  H.  Fischer,  and 
new  formulae  for  hsemin  (from  glacial  acetic  acid), 
hsemin  dimethyl  ester,  and  haemochromogen  are  put 
forward.  C.  Hollins. 


Thiazoles.  XII.  Synthesis  of  isomerides  of 
dehydrothio-p-toluidine  and  of  some  related 
compounds.  Constitution  and  tinctorial  pro¬ 
perties  in  the  thioflavine  and  chloroamine-yellow 
groups.  M.  T.  Bogert  and  R.  W.  Allen  (J.  Arner. 
Chem.  Soc.,  1927,  49,  1315—1323;  cf.  A.,  1926,  743). 
~Z-Nitro-2-thiocyano-,  m.p.  45-5°,  2-nitro-Z-thiocyano- , 
m.  p.  86°,  and  3-nitro-4-tlnocyano-toluene,  m.  p.  125°, 
were  prepared  from  the  corresponding  nitroamines 
by  the  method  of  Korczynski  (A.,  1920,  i,  643). 
3 :  Z'-Dinilrodi-a-tolyl  disulphide,  m.  p.  149°,  and 
3  :  3'-dinitrodi-p-tolyl  disulphide,  m.  p.  175°,  were 
prepared  from  the  corresponding  nitrothiocyano- 
derivatives  by  hydrolysis  to  the  thiophenol  and  sub¬ 
sequent  atmospheric  oxidation.  2  :  2'-Dinitrodi-m- 
tolyl  disulphide  could  not  be  obtained  analogously, 
nor  from  the  corresponding  nitroiodo-  and  nitroamino- 
toluenes.  The  zinc  salt  of  Z-aminothio-o-cresol,  and 
3 :  y-diamino-di-o-tolyl  disulphide,  m.  p.  127°,  are 
described.  Treatment  of  the  .zinc  salt  of  3-aminothio- 
p-cresol  with  o-nitrobenzaldehyde  and  hydrogen 
sulphide  in  glacial  acetic  acid  affords  2-o -nitrophenyl- 
5-methylbenzthiazole,  m.  p.  91 — 92°,  2-o -nitrophenyl- 
7 -methylbenzthiazole,  m.  p.  108-5°,  being  obtained 
similarly.  2-m-Nitrophenyl-5-methylbenzthiazolc,  m,  p. 
185°,  is  obtained  hy  heating  the  zinc  salt  of  3-amino- 
thio-p-cresol  with  m-nitrobenzoyl  chloride  at  100°, 
2-m-nitrophmyl-l-methylbenzthiazole,  m.  p.  181°,  being 
obtained  analogously,  whilst  p-nitrobenzoyl  chloride 
affords  similarly  2-p-nitrophenyl-l -methylbenzthiazole, 
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m.  p.  209°.  The  following  amino-derivatives  are 
obtained  by  reduction  of  the  above  corresponding 
nitro-eompounds  :  2-o-aminophenyl-5-methyl-,  m.  p. 
154°;  2-m-aminophenyl-5-methyl- ,  m.  p.  179°  (de- 
hydrothio-m-toluidine) ;  2-o-aminophenyl-l -methyl- , 
m.  p.  83°;  2-m-aminophenyl-l -methyl-,  m.  p.  132°; 
and  2-p-aminophenyl-l-melhylbenzthiazole,  m,  p.  171°. 
These,  as  well  as  2-p-aminophonyl-5-methylbenz- 
thiazole,  were  converted  into  the  corresponding 
thiojlavines  by  methylation  under  pressure  (cf. 
Cassella,  G.P.  51,738).  The  p-amino-derivatives  dyed 
silk  in  fluorescent,  greenish-yellow  shades,  the  depth 
of  shade  decreasing  slightly  as  the  methyl  group 
passes  through  positions  5,  6,  and  7.  The  o-amino- 
dcrivatives  gave  paler  and  duller  shades,  with  little 
fluorescence,  whilst  with  the  m-amino-derivatives 
the  green  tint  was  replaced  by  a  red  one,  the  shades 
being  still  pale  and  dull.  Sulphonation  of  2-p- 
aminophenyl-7-methylbenzthiazolc,  followed  by  hypo¬ 
chlorite  oxidation,  affords  an  isomeride  of  chloramine  - 
yellow,  from  which  it  is  scarcely  distinguishable. 
Treatment  of  the  zinc  salt  of  3-aminothio-p-crcsol 
with  p-hydroxybenzaldchyde  and  hydrogen  sulphide 
in  glacial  acetic  acid  yields  2 - p -hydroxyphenyl- 5- 
methylbenzlhiazole,  in.  p.  281°,  2-p-hydroxyphenyl-l - 
methylbenzthiazole,  m.  p.  232°,  being  obtained 
similarly.  F.  G.  Wilson. 

Thiazoles.  XIII.  Synthesis  of  6-dimethyl- 
amino-2-arylb  enzthiazoles  from  2- amino-5 -di- 
methylanilinethiosulphuric  acid  and  aromatic 
aldehydes.  M.  T.  .Bogert  and  I.  A.  Updike  (J. 
Amer.  Ckcm.  Soc.,  1927,  49,  1373— 13S2;  cf.  pre¬ 
ceding  abstract). — Condensation  of  2-amino-o-di- 
methylanilinethiosulphuric  acid  (cf.  Heller,  Quast, 
and  Blanc,  A.,  1925,  i,  313)  with  benzaldehyde  in 
boiling  glacial  acetic  acid  affords  6-dimcthylamino-2- 
phenylbenzthiazole,  m.  p.  135°  [not  185°,  as  previously 
recorded  in  error  (A.,  1922,  i,  576)].  The  nitrobenz- 
aldehydes  yield  analogously  2-o -nitrophenyl- ,  golden- 
brown,  m.  p.  146-8°,  2-m -nitrophenyl-,  red,  m.  p.  176°, 
and  2-p-nitrophenyl-Q-dimethylaminobenzthiazole,  dark 
red,  m.p.  246°,  which,  on  reduction,  afford  2-o -amino-, 
yellow,  m.  p.  130-8°,  2-m-amino-,  yellow,  m.  p. 
173*5°,  and  2--p-amino-phenyl-Q-dimethylaminobenzthi- 
azole,  greenish-yellow,  m.  p.  221°,  respectively. 
Treatment  of  the  last-named  compound  with  fuming 
sulphuric  acid,  followed  by  oxidation  with  hypo¬ 
chlorite,  yields  a  brownish-red,  amorphous  dye. 
Condensation  of  2-amino-5-dimcthylamlinethiosul- 
phurie  acid  with  p-dimethylaminobenzaldehyde  in 
glacial  acetic  acid  affords  2-(p-dimethylaminobenzyl- 
ideneamino)-5-dimeihylanilinethiosulphuric  acid,  red, 
m.  p.  210 — 215°,  together  with  2-{p -dimelhylamino- 
phenyl)-§-dimethylaminobcnzthiazole,  olive-green,  m.  p. 
230°,  the  latter  being  obtained  from  the  former  by 
continued  boiling  with  glacial  acetic  acid.  2-o 
Hydroxy-,  greenish-yellow,  m.  p.  183°,  and  2-p- 
liydroxy-phenyl  -  6  -  dimethylaminobenzthiazole,  yellow, 
m,  p.  290°,  are  obtained  as  above  from  the  corre¬ 
sponding  hydroxybenzaldehydes.  2-m -Ilydroxy- 
phenyl-Q-dimetkylaminobenzthiazole,  orange-red,  m.  p. 
227 — 228°,  was  prepared  from  the  corresponding 
amino-derivative  through  the  diazo- compound,  which 
was  also  converted  into  2-phenyl-Q-dimethylamino- 


benzthiazole-3' -arsinic  acid,  briek-red,  m.  p.  above 
300°,  and  -4 ’-arsinic  acid,  red,  m.  p.  similar.  The 
corresponding  -2'-arsinic  acid  could  not  be  obtained 
in  this  way.  F.  G.  Willson. 

Aminobenzthiazoles.  VIII.  Effect  of  polar 
substituents  on  the  formation  and  stability  of 
nuclear-substituted  1-aminobenzthiazole  brom¬ 
ides.  G.  M.  Dyson,  R.  F.  Hunter,  and  R,  W. 
Morris  (J.C.S.,  1927,  1186— 1192).— The  effect  of 
various  substituent  groups  in  the  5-position  on  the 
stability  of  the  bromides  of  1-aminobenzthiazole  is 
studied,  the  order  of  decreasing  stability  being 
(CN, COJilt)  >Br, Cl  >  OEt.OMe.  The  following  are 
described  :  l-amino-o-cyano-,  m.  p.  196°  ( tetrabromide , 
m.  p.  236° ;  hexabromide,  charring  at  290°) ;  l-awu'no-5- 
carbethoxy-,  m.  p.  242°  [dibromide,  m.  p.  125°  (de¬ 
comp.);  tribromide,  in.  p.  247°  (decomp.)];  5-chloro- 
1  -amino-,  m.  p.  199°  ( dibromide ,  charring  at  215°; 
tetrabromide,  m.  p.  82 — 83° ;  hexabromide,  not  melting 
below  270° ;  acetyl  derivative,  m.  p.  225° ;  tetra- 
bromide  of  acetyl  derivative,  m.  p.  215°) ;  1-amino-o- 
ethoxy-,  m.  p.  174°  [tetrabromide  hydrobromide,  charring 
at  200°);  1  -amino-5-methoxy-,  m.  p.  147°  ( dibromide , 
charring  at  240°) ;  l-amino-5-methyl-  [tribromide,  m.  p. 
295°  (decomp.) ;  tetrabromide,  not  melting  below  275  ] 
benzthiazoles.  Bromine  and  p-acetylphenylthiocarb- 
amide  yield  a  bromo-additive  compound,  m.  p.  137— 
140°,  converted  by  sulphurous  acid  into  a  sulphur-free 
substance,  not  melting  below  300°.  Treatment  with 
bromine  of  o-nitrophcnylthiocarbamide  and  reduction 
of  the  mixed  tri-  and  tetra -bromides  produced  yields 
o-nitro-l-arninobenzlhiazole,  charring  at  232°,  whilst 
o-bromophenylthiocarhamide  and  bromine  afford  the 
tribrennide ,  m.  p.  155°  (decomp.)  of  3-bromo-l-amino- 
benzthiazole.  J.  W.  Baker. 

Aminobenzthiazoles.  IX.  The  unsaturation 
of  aminobenzthiazoles  containing  a  static  triad 
system,  and  the  synthesis  of  some  1-dimethyl- 
aminobenzthiazoles.  R.  F.  Hunter  and  E.  R. 
Styles  (J.C.S.,  1927,  1209— 1213).— The  bromine 
additive  products  of  various  (static)  1-dimcthvl- 
aminobenzthiazoles  are  more  stable  than  those  of  the 
corresponding  unalkylatcd  (mobile)  derivatives  (of. 
preceding  abstract).  The  following  are  described : 
s-o -tolyl-,  m.  p.  138°;  s-p -methoxy phenyl-,  in.  p- 
125°;  s-p-ethoxyphenyl-,  m.  p.  163°;  s-p -tolyl-,  m.  P- 
169°;  s-p -chlorophenyl- ,  m.  p.  152°;  s-a -naphthyl-, 
m.  p.  162°,  dimethylthiocarbamides.  By  the  action  of 
bromine  on  these  are  obtained  :  1  -dimethytamino-, 

m.  p.  86°  [dibromide,  m.  p.  91 — 93°  (decomp.); 
tetrabromide  hydrobromide,  m.  p.  101°  (dccomp.); 
hexabromide,  m.  p.  211°  (dccomp.)];  1-dimethylamino - 
5-methoxy-,  m.  p.  144°  [tetrabromide,  m.  p. 
(decomp.)];  l-dime.ihylammo-5-ethoxy- ,  m.  p.  118 
[tetrabromide,  m.  p.  190°  (dccomp.  )];  1-dimethylamino- 
5-methyl-,  m.  p.  86°  [tetrabromide  hydrobromide,  m,  p- 
95°  (dccomp.);  hexabromide,  m,  p.  188°  (decomp)]; 
5-chloro-l-dimethylamino-,  m.  p.  99°  [dibromiac 
hydrobrotnide,  m.  p.  264°  (decomp.)],  benzthiazoles ; 
2-dimethylamino-$-naphihalhiazole,  m.  p.  138°  [tetra¬ 
bromide,  m.  p.  225°  (decomp.)].  J.  W.  Baker. 

Application  of  the  ionic  theory  of  acidity  to 
practical  alkalimetry,  with  special  reference  to 
nicotine.  R.  Dubrisay  (Ann.  Falsif.,  1927,  20, 
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197 — 204). — The  pa  of  a  solution  of  nicotine  during 
neutralisation  by  strong  acid  has  been  followed  by 
means  of  the  hydrogen  electrode.  A  point  of  inflexion 
in  the  curve  occurs  at  p1L  5-45,  showing  that  at  the 
point  of  equivalence  the  solution  is  still  acid.  In¬ 
dicators  showing  a  colour  change  in  the  region  pH 
5'0 — 6-0  were  tested,  bromocresol-purple  being 
selected  as  the  most  suitable,  as  it  is  violet  at  pH  6-0, 
olive-green  at  pB  5-6,  and  yellow  at  pn  4-95.  Two 
buffer  solutions  were  prepared  of  pn  5-4  and  6-0, 
respectively,  and  after  addition  of  the  same  volume 
of  indicator  to  each,  the  nicotine  solution  was  titrated 
to  a  colour  intermediate  between  those  of  the  two 
buffer  solutions.  The  results  given  by  this  method 
for  determining  the  nicotine  content  of  tobacco  were 
in  good  agreement  with  those  obtained  when  using 
the  litmus  method,  and  the  judgment  of  the  correct 
end-point  in  the  former  case  required  far  less  skill. 

H.  J.  Dowden. 

Hydrolysis  of  alkoxyl  groups  in  alkaloids  by 
means  of  aluminium  chloride.  M.  Oberlin 
(Arch.  Pharm.,  1927,  265,  256— 273).— Alkoxyiso- 
quinolyl  phenyl  ketones  are  converted  by  means 
of  anhydrous  aluminium  chloride,  not  into  benz- 
anthrone  derivatives,  but  into  the  corresponding 
hydroxy- ketones.  When  papaveraldine  is  heated 
with  aluminium  chloride  at  140—150°  and  the  product 
treated  with  dilute  sulphuric  acid, 
papaveraldoline  sulphate  is  formed 
(84%  yield),  Papaveraldoline  (I)  is 
very  unstable,  but  furnishes  charac¬ 
teristic  yellowish-green  to  yellowish- 
brown  salts  ( hydrochloride ,  nitrate, 
picrate,  and  picrolonate)  and  a  benzoyl 
derivative,  m.  p.  209°.  Diazo  - 
methane  converts  papaveraldoline 
sulphate  into  papaveraldine.  Papa¬ 
verine  and  aluminium  chloride  at  170—175°  furnish 
papaveraline  sulphate  in  90%  yield,  which  is  converted 
by  methylation  and  subsequent  reduction  into 
laudanosinc.  Similarly,  bromopapaverine  (picrate, 
m.  p.  168 — 169°)  is  converted  into  bromopaveroline, 
{picrate, decomp.  241— 242°),  which  affords  A-methyl- 
bromofsopapaverine  on  methylation, whilst  laudanosinc 
is  dealkylated  to  laudanosoline  {sulphate),  m.  p.  230°, 
the  latter  furnishing  laudanomethine  on  methylation. 

Quinine  and  hydroquinine  react  with  aluminium 
chloride  in  nitrobenzene  solution,  giving  good  yields 
of  apoquinine  ([a^]  —208-2°  in  alcohol)  and  hydro- 
cupreine  (hydrochloride,  [ajj?  — 150-0°  in  absolute 
alcohol),  respectively.  Berberine  hydrochloride  under 
the  action  of  aluminium  chloride  loses  both  its  methyl- 
enedioxy-  and  methoxyl  groups  and  affords  impure 
berberoline,  which  gives  palmatine  on  methylation, 
whilst  cotamine  hydrochloride  furnishes  cotamoline 
sulphate  (decomp.  265 — 270°).  The  quality  of  the 
aluminium  chloride  greatly  affects  the  results 
obtained,  S.  Coffey. 

Condensations  with  methylhydrastinine  [and 

co  tar  nine],  M.  Oberlin  (Arch.  Pharm.,  1927, 
,  274—288). — The  carbinol-base  form  of  methyl- 
varastinine  condenses  with  substances  containing 
mobile  hydrogen  to  form  derivatives  of  1-hydromethyl- 
}  rastmine.  In  absence  of  a  condensing  agent. 


acetone  forms  \-{acetonyl)hydromethylhydrastinine, 
m.  p.  119 — 120°,  ethyl  phenylaeetate,  ethyl  aa-1- 
hydromethylhydrastinylphenylacetate,  m.  p,  111—112°, 
ethyl  2  : 4-dinitrophenyl  acetate,  and  a  black  con¬ 
densation  product  analogous  to  that  isolated  from 
cotarnine  by  Hope  and  Robinson  (J.C.S.,  1911, 
99,  2132).  l-(o-Nilrobenzyl)hydromethylhydrastinine, 
orange-yellow-  needles,  m.  p.  121 — 122°,  from  o-nitro- 
toluene,  and  the  corresponding  2'-nilro-5'-methoxy- 
benzyl-  (m.  p.  154 — 155°),  6 ’ -nitrohomoveratryl-  (m.  p. 
159 — -160°),  and  6 ' -nitrohomopiperonyl-  (m.  p.  178 — 
179°)  derivatives  are  obtained  by  condensation  in 
presence  of  sodium  ethoxide.  Similarly,  isoquinoline 
methiodide affords  !-{(!>' -nitrohomopiperonyl)-  1$ -methyl  - 
1  :  2-dihydro'moquinohnc ,  ruby-red,  m.  p.  101 — 102°. 
6-IsTitrobenzylcreosol  furnishes  l-(3' -methoxy-4,' -benzyl- 
oxy  -  6'  -  nitrobenzyl)hydromethylhrjdrastinine,  yellow-, 
m.  p.  113 — 114°,  turning  blue-black  in  sunlight,  and 
forming  very  sparingly  soluble  salts,  whilst  2:4:6- 
trinitro toluene  affords  l-(2'  :  4' :  6' -trinitrobenzyl)- 
hydromethylhydrastinine  (explodes  at  145°).  Alde¬ 
hydes  also  condense  with  methylhydrastinine;  the 
6 '  -nitrohomopiperonoyl-,  6 '  -nitrohomoveratroyl-,  2'- 
nitrohomoveratroyl-,  and  2-nitrobenzoyl-hydromethyl- 
hydrastinines  all  decompose  without  melting,  and, 
unlike  the  nitrobenzyl  compounds,  are  not  sensitive  to 
light,  whilst  they  react  with  phenylhydrazine  to 
give  the  phenylhydrazone  of  the  original  aldehyde 
and  metliylhydrastinino.  6-Nitrosafrole  and  methyl¬ 
hydrastinine  react  in  presence  of  methyl-alcoholic 
potassium  hydroxide,  furnishing  l-[a.-{G-nitropiper- 
onyl)alhjl)hydromethylhydrastinine,  m.  p.  132—133°; 
sparingly  soluble  sulphate  and  hydrochloride.  6-Nitro- 
eugenol  methyl  ether  and  l-phenyl-3-methyl-5- 
pyrazolone  afford  \-\u-(&-nitroveratryl)allyl]hydro- 
methylhydrastinine,  m.  p.  157 — 158°,  and  l-phenyl-S- 
methylA- {l-hydromethylhydrastinyl)-5-pyrazolone,  de¬ 
comp.  130—135°.  In  the  same  way,  cotarnine  affords 
l-(a-(6'-nitroveratryl)allyl]hydrocotarnine,m.  p.  136 — 
137°,  and  l-phenyl-3-methyl-  4  -  (1  -  hydrocotarnyl)  -  5- 
pyrazolone.  The  majority  of  the  nitro-compounds 
described  can  he  reduced  to  w-ell-defined  amino-bases, 
which  may  be  diazotised  and  coupled  to  form  dyes. 
The  oxime,  m.  p.  153—154°,  and  anil,  m.  p.  106 — 107°, 
of  mcthylliydrastine  are  also  described. 

S.  Coffey. 

Yohimba  alkaloids.  II.  K.  Warnat  (Ber,, 
1927,  60,  [J3],  1118—1122;  cf.  A.,  1926,  1263). — 
Analyses  of  the  ethyl  and  propyl  esters  of  yohimboaic 
acid  indicate  the  formula  C01H2803Na  for  yohimbine, 
in  agreement  with  Field  (J.C.S.,  1923,  123,  3003; 
this  vol.,  579)  and  with  Hahn  and  Brandenberg 
(this  vol.,  471);  contrast  Spiegel  (this  vol.,  163). 
Hahn’s  nomenclature  “  aWoyohimbine  ”  for  the 
author’s  “  dihydroyohimbine  ”  is  accepted.  The 
identity  of  iso-  with  meso-yohimbine  is  maintained, 
but  that  of  these  substances  with  coryanthine  is 
regarded  as  erroneous.  Treatment  of  yohimboaic 
acid  with  potassium  hydroxide  and  methyl  sulphate 
affords  a  substance,  C21H2g04N2,4H20,  m.  p.  255°, 
w-hich  has  no  basic  or  acidic  properties  and  cannot 
be  esterified  (ef.  Spiegel,  A.,  1916,  i,  286);  it  is  con¬ 
verted  by  ethyl  alcohol  or  dilute  hydrochloric  acid 
into  a  substance,  m.  p.  298°.  Since  neither  substance 
adds  methyl  iodide,  there  is  no  opportunity  for  effect- 
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ing  the  Hofmann  degradation.  Potassium  yohim- 
boate,  when  heated  above  its  m.  p.,  gives  an  amorphous 
substance,  C19H21ON2,  m.  p.  122°.  Distillation  of 
yohimboaic  acid  affords  a  dimethylindole,  m.  p.  55° 
(picrate,  m.  p.  157°),  identical  with  that  obtained  by 
Barger  (J.C.S.,  1914,  107,  1025),  which  is  not  the 
2  :  3-derivative  (contrast  Barger,  loc.  cit.)  or  the  1  : 2- 
compound.  Bases  resembling  quinoline  are  obtained 
only  in  small  amount.  The  most  notable  product 
is  a  base,  C13H12N2,  m.  p.  230 — 232°  { hydrochloride , 
decomp,  above  270° ;  picrate,  m.  p.  258 — 260°),  which 
appears  closely  allied  to  phenanthridine.  Its  relative 
abundance  indicates  that  it  is  not  formed  during  the 
distillation.  It  is  obtained  in  larger  quantity  by  the 
distillation  of  tzMoyohimboaic  acid  and  in  small  amount 
when  yohimboaic  acid  is  treated  with  molten  potass¬ 
ium  hydroxide.  H.  Wren . 

Preparation  of  physostigmine  [eserine].  F. 
Chemnitius  (J.pr.  Chem.,  1927,  [ii],  116,59 — 64;  cf. 
Stedman  and  Barger,  A.,  1925,  i,  292,  where  further 
references  are  given). — A  detailed  account  of  apparatus 
and  methods  suitable  for  the  extraction  of  physostig¬ 
mine  from  quantities  of  500  kg.  of  Calabar  beans,  the 
monthly  output  of  base  being  4  leg.,  representing  0-3% 
of  the  raw  material.  The  preparation  is  carried  out 
in  complete  absence  of  traces  of  ammonia,  which 
colours  the  product  red,  and  as  rapidly  as  possible,  to 
avoid  premature  crystallisation  of  the  base.  The 
coarsely-powdered  material  is  impregnated  with  sodium 
hydrogen  carbonate,  dried,  and  extracted  with  ether. 
The  alkaloid  is  dissolved  from  the  concentrated  extract 
by  warm  3%  sulphuric  acid  and,  after  addition  of  a 
little  sulphurous  acid,  regenerated  from  the  cold 
solution  by  sodium  hydrogen  carbonate.  The  pro¬ 
duct,  crystallised  from  ether,  may  usually  be  directly 
converted  into  the  pure  sulphate  or  salicylate;  inferior 
material  is  first  purified  through  the  latter  salt. 

H.  E.  F.  Hotton. 

Harrnaline  and  bar  mine.  V.  Hasenfratz  (Ann. 
China.,  1927,  [x],  7,  151 — 226). — A  detailed  account 
of  investigations  already  published  (cf.  A.,  1912,  i, 
209,  383,  577,  797;  1926,  531,  1264).— The  alkaloids 
are  extracted  from  Peganum  harmala  with  acetic  acid, 
precipitated  from  this  solution  as  hydrochlorides  by 
addition  of  sodium  chloride,  and  separated  by  gradual 
addition  of  a  solution  of  ammonia,  which  first  pre¬ 
cipitates  all  the  harmine,  the  process  being  controlled 
by  microscopical  examination  of  the  precipitate.  The 
yields  arc  harmine  1%,  and  harrnaline  1-5%,  calcul¬ 
ated  on  the  weight  of  the  seeds.  Harmine  hydro¬ 
chloride,  fluorescent  at  the  ordinary  temperature, 
becomes  phosphorescent  at  the  temperature  of  liquid 
air.  The  following  data  appear  to  be  new  :  iso- 
bromoharmine  heated  with  dilute  hydrochloric  acid 
in  a  sealed  tube  at  160°  for  8  hrs.  is  converted  into 
bromoharmine,  the  change  being  irreversible,  apo- 
Harmine  brominated  in  acetic  acid  yields  bromo- 
apo harmine  hydrobromide,  which  with  alkali  yields  the 
free  base,  m.  p,  229°.  Reduction  of  iodoapoharmine 
with  zinc  and  hydrochloric  acid  yields  a-poharmine. 
The  following  compounds  appear  to  be  new :  the  hydr- 
iodides  of  bromoharmaline,  bromomethylharmaiine, 
bromomethylharmine  {base,  m.  p.  252°),  dibromo- 
methylharmine  (base,  m.  p.  148°);  hydrochlorides  of 


bromoharmine,  dibromoharmine,  bromoharmalol,  iso- 
bromoharmol,  bromoharmol,  iodomethyl&poharmine, 
+2H20;  hydrobromide  of  bromomethylopoharmine ; 
cfdoroplatinales  of  bromoharmine,  dibromoharmine, 
-j-2HzO,  bromoharmalol,  bromoharmol,  -f-2H20,  iodo- 
methylapoharmine.  Metliylapoharmine,  -j-  2H.,0,  has 
m.  p.  64°,  anhydrous,  m.  p.  183°  (Fischer,  A.,  1898, 
160,  gives  77—78°).  J.  W.  Baker. 


Alkaloids  of  ipecacuanha.  IV.  W.  H.  Brind¬ 
ley  and  F.  L.  Pyman  (J.C.S.,  1927,  1067—1077).— 
The  formula  (I)  for  emetine,  a  modification  of  that 
suggested  by  Robinson  on  phytochemical  grounds,  is 
proposed,  and  enables  intelligible  formula  to  be 
deduced  for  the  subsidiary  alkaloids  of  ipecacuanha. 


O-Methylpsychotrine  has  been  obtained  in  a  crystall¬ 
ine  form,  m.  p.  123 — 124°  (eorr.),  [a]„  -[-43-2°  [picrate, 
softening  at  142°  and  gradually  melting  up  to  175° 
(corr.)].  On  oxidation  with  potassium  permanganate, 
the  only  crystalline  product  isolated  is  6  :  7-dimeth- 
oxy  woquinoline-1 -carboxylic  acid,  whilst  with  chromic 
acid  a  substance,  C29H3g0,iN2,H2Cr207,  is  obtained, 
which  when  treated  with  sodium  hydroxide  and 
acidified  with  hydrochloric  acid  yields  rubremetine 
hydrochloride.  Oxidation  of  emetine  with  ferric 
chloride,  bromine,  or  iodine,  or  of  0-methylpsycho- 
trine  with  bromine  or  iodine  also  yields  rubremetine 
salts,  the  loss  of  basicity  of  one  nitrogen  atom  which 
occurs  being  attributed  to  amidine  formation,  rubre- 
metinium  chloride  being  represented  by  (II). 


CH  CH, 

/  V 


CHMe 


(II.)  ) 


Demethylation  of  O-methylpsychotrine  sulphate 
heptahydrate,  using  1  mol.  of  hydrochloric  acid  for 
6  hrs.  at  170°,  yields  54%  of  psychotrine  [hydrogen 
oxalate,  m.  p.  145°  (decomp.)  (corr.),  -i-4-5H20  and 
anhydrous]  identical  in  all  respects  with  the  natural 
alkaloid,  preferential  hydrolysis  of  the  6-methoxy- 
group  in  the  para-position  to  the  vinyl  double  linking 
[between  C(l)  and  C(9)]  being  assumed.  This  is 
confirmed  by  the  formation  (along  with  emetine  and 
isoemetine)  of  demethoxyemetine  and  demethoxywo- 
emetine  (base  C,  Pyman,  J.C.S.,  1917,  419)  by  the 
reduction  of  O-methylpsychotrine.  Pure  emetamme 
has  m.  p.  153 — 154°  (corr.),  [a]D  --6-3°  (anhydrous) 
(Pyman,  loc.  cit.,  gave  m.  p.  155 — 156°,  [a]D  —6-0  ), 
and  m.  p.  138 — 139°  (corr.)  [a]D  +13-6°  (+0-5  mo!, 
ether)  [dihydrochloride,  -f-8-5H.>0,  m.  p.  77-  80  , 
anhydrous,  m.  p.  218 — 223°  (eorr.)  (decomp.) ;  hydr- 
iodtde,  softens  208°,  effervesces  up  to  274°;  nitrate , 
+2H20,  m.  p.  165 — 166°  (corr.),  [«]„  -7-3°,  and 
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anhydrous;  -picrate,  softening  147°  and  gradually 
melting  with  decomp,  up  to  173°  (corr.);  dirneth- 
iodide  deeomp.  238°  (corr.)].  The  action  of 

bromine  on  emetamine  yields  a  substance,  m,  p.  185 — 
190°.  The  formation  of  isoemetine  by  the  reduction 
of  emetamine  either  with  sodium  and  alcohol  or 
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with  tin  and  hydrochloric  acid  is  confirmed.  Emet- 
amine  is  represented  by  (III).  Cephseline  contains  a 
hydroxyl  group  in  place  of  one  of  the  methoxyl 
groups  in  emetine,  and  previously  recorded  observ¬ 
ations  are  explained  on  this  formula.  J.  W.  Baker. 

Corydaline  and  isoeorybulbme.  F.  von  Brtjch- 
haosen  and  H.  Stippler  (Arch.  Pharm.,  1927,  265, 
152 — 166). — The  position  of  the  methyl  group*  in 
corydaline  is  still  doubtful,  although  Gadamer 
[ibid.,  1921,  259,  246;  see  also  A.,  1922,  i,  675) 

regards  the  formula 
(I)  as  that  which 
agrees  best  with  tho 
facts  (cf.  also  Spath 
and  collaborators, 
A.,  1922,  i,  168, 

etc.). 

Corydaline,  extracted  for  this  investigation  from 
Corydalis  cava,  was  obtained  in  two  fractions,  viz., 
a  purer  form  of  m.  p.  135°,  which  gave  no  crystalline 
hydrochloride,  and  an  apparently  impure  form, 

m.  p.  126 — 127°,  which  readily  gave  a  crystalline 
hydrochloride.  An  attempt  was  made,  without 

success,  to  identify  tetrahydropalmatine  (cf.  Spath, 
Mosebtig,  and  Trothandl,  A.,  1923,  i,  593)  as  the 
impurity  present.  Corydaline  yields  two  metkiodidcs  : 
the  one  is  crystalline,  m.  p.  238 — 240°  (dccomp.), 
Mb  +137*4° ;  the  other  is  amorphous,  m.  p.  64 — 70°, 
Mb  + 110-4°.  It  likewise  yields  two  methosidphates, 
p-  225—227°,  [a]*  +140°,  and  m.  p.  93—96°, 
Mu  +114°,  respectively.  Either  methiodide,  when 
converted  into  the  methoehloride  and  boiled  with 
methyl-alcoholic  potassium  hydroxide,  yields  optically 
Active  de-lSi-mcthylcorydaline,  m.  p.  III — 112°  (the 
methylcorydaline  of  Freund  and  Joseph!,  A.,  1894,  i, 
W).  The  disappearance  of  optical  activity  is 

satisfactorily  accounted  for  only  by  supposing  that  a 
10-ring_is  formed^  thus 

YcHMe*C - L  .  _  \-CMeICH— l  J  . 

/  CHj-K'CHj-CH,  ' 

Me  Q  Me 

aild  such  a  formulation  is  possible  only  when  the 
methyl  group  *  hi  formula  (1)  has  the  position  given, 

-A  -inethyleorydaline  is  converted  by  boiling  with 
A'teous  ethyl  alcohol  into  inactive  methylcorydalin- 
hydroxide,  identified  as  inactive  corydaline 

whochloride,  m.  p.  187 — 189°.  De-AT -methylcoryd- 


aline  methiodide,  m.  p.  195 — 197°,  converted  into 
the  methosulphatc,  and  reduced  with  sodium  amal¬ 
gam,  yields  dihydrode-2$‘dimethylcorydaline,m..j>.5S— 
54°  (the  bromide ,  chloroaurate,  and  c hloroplatinaie, 
decomp.  160 — 170°,  are  described).  This  compound 
is  still  unsaturated,  as  it  readily  takes  up  bromine. 
It  is  reduced  further  by  hydrogen  and  palladised 
charcoal  to  tctrahydrode-N-dimethijlcorydaline,  m.  p. 
137°.  When  this  compound  is  oxidised  in  cold 
aqueous  solution,  as  the  sulphate,  by  potassium 
permanganate,  methylacetoveratrone  (3  :  4-dimeth- 
oxy-2-methylaeetophenone)  is  obtained,  whereas  when 
the  oxidation  is  carried  out  in  ethyl  acetate  using 
ozone,  both  methylacetoveratrone  and  an  amino- 
carboxylic  acid  are  isolated.  This  aminoearboxylic 
acid  was  obtained  in  very  small  quantity,  but  its 
properties  (the  cMoroplatinate  is  described)  indicate 
that  it  is  the  expected  4  :  5-dimcthoxy-2-dimethylamino- 
metkylbenzoic  acid.  The  formula  (I)  for  corydaline  is 
confirmed  by  these  results. 

In  isocorybulbinc,  the  position  of  the  phenolic 
hydroxyl  was  unknown  until  Spath  and  Dobrowsky 
(A.,  1925,  i,  1085)  published  their  conclusions.  An 
attempt  to  elucidate  this  point  led  to  the  following 
incomplete  results.  isoCorybulbine  yields  a  meth¬ 
iodide,  m.  p.  218 — 221°,  [a]g  +-129-G0 ;  when  treated 
with  ethyl  iodide  and  sodium  hydroxide,  this  is  con¬ 
verted  into  the  ethyl  ether,  ethylisocoryb  ulbinc  meth¬ 
iodide  (the  corresponding  chloroaurate  is  described). 
From  this  by  boiling  with  methyl-alcoholic  potassium 
hydroxide  optically  inactive  de-N-methylethylisocory- 
bvlbine,  m.  p.  105 — 107°,  is  obtained,  but  the  yield  is 
meagre  because  the  product  is  converted  into  the 
quaternary  ammonium  base  even  by  moist  ether. 
When  the  ethereal  solution  is  directly  treated  with 
methyl  iodide,  de-N -methylethylmocorybulbine  meth¬ 
iodide  is  satisfactorily  obtained  (the  chloroaurate  is 
described) ;  the  corresponding  chloride,  when  reduced 
with  sodium  amalgam,  should  give  the  dihydro- 
eompound  like  its  analogue  described  above,  but 
actually,  chiefly  because  of  lack  of  sufficient  material, 
no  identifiable  product  was  obtained. 

An  attempt  to  demethylate  dehydrocorydalinium 
chloride  by  heating  with  carbamide  (cf.  Frerichs, 
Arch.  Pharm.,  1910,  248,  280)  failed  to  give  the 
expected  product.  W.  A.  Silvester. 

Separation  of  alkaloids,  particularly  of  morph¬ 
ine,  from  visceral  extracts.  B.  Marcille  (Ann. 
Chim.  Anal.,  1927,  [ii],  9,  129— 132).— The  acid 
extract  is  treated  with  light  petroleum,  followed  by 
chloroform ;  again  with  light  petroleum  to  eliminate 
any  dissolved  chloroform ;  made  alkaline  with  sodium 
hydrogen  carbonate ;  extracted  with  light  petroleum 
and  then  chloroform,  and  after  addition  of  alcohol 
to  45%  of  the  total  volume,  by  chloroform  again. 

D.  G.  Hewer.  _ 

Use  of  alkaloid  reagents  inpresence  of  sulphuric 
acid.  R.  Marcille  (Ann.  Chim.  Anal.,  1927,  [ii],  9, 
132 — 135),— Reagents  which  are  unstable  on  keeping, 
such  as  Wasicky’s  p-dimethylaminobenzaldehyde  re¬ 
agent,  may  best  be  used  in  the  solid  form.  The  alkaloid 
residue  andparticles  of  the  reagent  are  placed  separately 
on  a  watch-glass,  2  or  3  drops  of  sulphuric  acid  dropped 
on  to  the  latter,  and  the  whole  is  mixed,  or  for  small 
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quantities  of  alkaloid  the  reagent  may  be  allowed  to 
flow  on  to  the  alkaloid,  when  the  colour  reaction 
will  become  apparent.  Formaldehyde  is  the  best 
reagent  for  the  detection  of  morphine  in  toxicological 
specimens.  D.  G.  Hewer. 

Microchemical  reactions  for  thebalne.  M. 
Wacenaar  {Pharrn.  Weekblad,  1927,  64,  472— 
474). — The  properties  and  common  reactions  of  the 

alkaloid  are  described.  S.  I.  Levy. 

Preparation  of  thebaxne  derivatives.  C.  H. 

Boehrikgkr  Sohn,  Chejl  Fabr.  etc. — See  B,,  1927, 

4G0. 

Reinecke's  salt  as  a  microcbemical  reagent  for 
alkaloids.  L.  Rosexthaler  (Arch.  Pharm.,  1927, 
265,  319 — 323).— Reinecke’s  salt  (tetrathiocyanato- 
diamminochromiaramonium),  prepared  from  am¬ 
monium  thiocyanate  and  diehromate,  gives  character¬ 
istic  microcrystalline  precipitates  with  atropine,  ber- 
berine,  quinine,  coniine,  hydrastinine,  morphine, 
narceine,  pilocarpine,  piperine,  strychnine,  stovaine, 
tutocaine,  novocaine,  cocaine,  tropacocaine,  and 
alypine.  S.  Coffey. 

Epbedrine  :  its  isolation  and  detection  from 
the  toxicological  point  of  view.  K.  Tstang  and 
E.  D.  Brown  (J.  Amer.  Pharm.  Assoc.,  1927,  16, 
294 — 296). — Ephedrine  gives  no  colour  reaction  with 
sulphuric,  nitric,  or  hydrochloric  acid,  sulphuric  acid 
with  sugar,  or  with  potassium  dichromate,  Froehde’s 
reagent,  or  ferric  chloride  solution.  It  may  bo 
identified  by  the  characteristic  form  of  the  four 
crystalline  precipitates  produced  with  Millon’s  re¬ 
agent,  which  produces  star  or  leaf-like  crystals  at  a 
minimum  dilution  of  1% ;  with  gold  chloride,  fine 
needles,  some  in  the  form  of  rosettes,  at  0-04% ; 
with  platinic  chloride,  branching  acicular  crystals,  at 
0  01%;  and  with  Kraut's  reagent,  needles  with 
marked  tendency  to  branch,  at  0T%.  In  all  four 
cases,  the  formation  of  crystals  occurs  slowly.  Adren¬ 
aline  and  tyramine  give  crystals  which  are  similar  in 
appearance,  especially  with  Kraut’s  reagent,  but  they 
can  be  distinguished  from  ephedrine  by  their  colour 
reactions  with  ferric  chloride.  Caffeine  gives  similar 
precipitates  with  gold  chloride  and  Kraut’s  reagent, 
but  not  with  platinic  chloride  or  Millon’s  reagent. 
The  tests  arc  suitable  for  the  detection  of  ephedrine 
when  mixed  with  animal  tissue.  W.  J.  Powell, 

Acylamidohy  droxyphenylarsenious  oxides . 

I.  G.  Farbenind,  etc. — See  B.,  1927,  4C0. 

Trypanocidal  action  and  chemical  constitution. 
VI.  Amphoteric  s-carbamidoarylarsinic  acids. 

H.  King  (J.C.S.,  1927,  1049— 1060).— A  number  of 
s-carbamidoarylarsinic  acids  which  retain  a  free  basic 
centre  have  been  prepared  either  (1)  by  the  action 
of  carbonyl  chloride  on  aminoarylarsinic  acids  con¬ 
taining  a  second  basic  centre  unattacked  by  carbonyl 
chloride,  or  (2)  by  nitration  and  reduction  of  s-carb- 
amidoarylarsinic  acids.  The  action  of  piperidine 
.on  4-chloro-3-nitrophcnylarsinic  acid  yields  3 -nitro- 

i-piperidinophenylarsinic  acid  { calcium  and  barium 
salts),  which  on  reduction  yields  the  corresponding 
3-amino  Mid,  +HaO  (I)  (monohydrochloride,  calcium, 
magnesium,  and  barium  salts),  from  which  are  obtained 
the  corresponding  'i-aceJamido-  and  3-m-nilrobenz- 


amido-  (calcium  and  barium  salts)  acids.  The  latter, 
on  reduction,  yields  ‘S-m-aminobenzamido-i-piperidmo- 
phenylarsinic  acid  (II)  ( magnesium  and  barium  salts). 
The  action  of  carbonyl  chloride  on  (I)  yields  the 
8-carbamide  of  3  -  am  ino-i-  pipcridinopltenylars  i  nic  aci 
{+ H„0)  ( magnesium  salt)  and  on  (II)  yields,  similarly, 
the  8-carbamide  of  ‘6-m-ammobenzamido-‘l-pipcridino- 
phenylarsinic  acid  (•f-3H20)  (sodium,  magnesium, 
calcium,  and  barium  salts).  These  acids  arc  toxic  to 
mice  and  have  no  influence  on  an  experimental 
culture  of  Trypanosoma  cguiperdimi.  By  the  action 
of  carbonyl  chloride  on  4-am nio - 2 - h y dro xyph eny  1  ■ 
arsinic  acid  is  obtained  the  s-ca-Hamfdo-derivative 
(  +  2H20),  which  on  nitration  yields  the  s -carbamide 
of  5-nftro-i-amino-2-hydroxyphenylarsinicacid(-i~2H20 
and  anhydrous)  ( magnesium ,  calcium,  barium,  sodium, 
and  tetra-ammonium  salts),  which  on  reduction  yields 
the  8-carbamide  of  4  :  o-diamino-2-hydroxyphenylarsinic 
acid.  Potassium  cyanate  converts  4-amino-2-hydr- 
oxyphenylarsinic  acid  into  2-hydroxyA-carbamido- 
phenylarsinic  acid  (+0-5ILO)  (magnesium,  calcium, 
and  barium  salts).  The  curative  dose  of  these  acids 
is  the  same  as  the  tolerated  dose,  a  relapse  occurring 
in  each  case.  Diazotisation  of  picramic  acid  and 
treatment  with  arsenious  oxide  in  2jY-sodium  hydr¬ 
oxide  yields  3  :  5-dinitro-2-hydroxyphenylarsinic  acid, 
m.  p.  244 — 246°  ( ammonium ,  calcium,  magnesium,  and 
barium  salts),  probably  identical  with  the  acid  obtained 
by  Benda  (A,,  1912,  i,  61)  by  the  nitration  of  5-nitro- 

2- hydroxyphenylarsinic  acid.  Reduction  of  this  acid 
with  sodium  hyposulphite  yields  the  corresponding 
3  :  b-diamino-acid.  Nitration  of  i\7-acetyI-2-aniino- 
phenol  with  nitric  acid  ( d  1-5)  in  acetic  anhydride 
yields  the  4-  and  6-nitro-corapounds  (o  and  p  to  the 
hydroxyl  group).  Nitration  of  ON-diacetyl-o-amino- 
phenol  with  nitric  acid  under  the  conditions  described 
by'  Meldola,  Woolcott,  and  Wray  (J.G.S.,  1896,  69, 
1330)  and  Ingold  and  Ingold  (A.,  1926,  833)  yields 
jV-acetylpicramic  acid  (which,  boiled  with  _  acetic 
anhydride  and  pyridine,  yields  ON -diacelylpicramc 
acid,  m.  p.  190 — 191°).  With  nitric  and  sulphuric 
acids  it  yields  mainly  picramic  acid  together  with 

4- nitro-2-aminophenol,  the  0-acetyl  group  being 
hydrolysed  prior  to  nitration  (hydrolysis  is  complete 
with  sulphuric  acid  at  10 — 15°  for  1  hr.),  whilst  m 
acetic  anhydride  the  results  of  Ingold  and  IngoW 
(loc.  cit.)  arc  confirmed,  the  products  being OA7  -diaeety! , 

3- nitro-2-aminophenoI  (hydrolysing  to  3-niiro  ■■ 
aminophenol,  m.  p.  216 — 217°)  and  OiV-diacetyl- 

5- nitro-2-aminophenol  (op  to  the  0-acetyl  group). 
The  dinitro-produet  obtained  in  the  nitration  ol 
0Ar-diacctyl-2-aminophenol  is  therefore  the  4  : 6-di- 
nitro-2-aminophenol,  as  stated  by  Meldola  and 
Wechsler  (Proc.  C.S.,  1900,  16,  180),  and  not  the 
3  : 5-compound,  as  suggested  by  Ingold  and  Ing°- 
(loc.  cit,).  These  results  are  consistent  with  those 
of  Reverdin  and  his  collaborators  on  the  nitration  o 
0-  and  N-acyl-4-aminophenols,  and  show-  that  the 
relative  orienting  power  in  o-  and  p-aminopheno  s 
is  in  the  order  OH>NHAe>OAc.  J-  W.  Baker. 

Preparation  of  organic  arsenic  compounds 
[acetophenonearsinic  acids].  Dkhtschb  Goid- 

U.  SlLBER-SCHEIDEANSTALT  YORM.  ROESSLER.  -e0 

B.,  1927,  429. 
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Hydrargyrum  salicylicum,  [Derivatives  of  o- 
and  jp-anhydrohydroxymercurisalicylic  acids.'J 
E.  Rupp  and  H.  Gersch  (Arch.  Pharm.,  1927,  265, 
323 — 331). — •“  Mercurisalicylic  acid  ”  as  usually  pre¬ 
pared  (cf.  Dimroth,  A.,  1902,  i,  851 ;  Lajoux  and 
Grandval,  A.,  1893,  i,  G42 ;  Buroni,  A.,  1903, 
i,  256)  is  always  impure.  The  pure  product,  con¬ 
sisting  of  a  mixture  of  o-  and  ^-anhydrohydroxy- 
mereurisalicylic  acids,  is  prepared  from  mercuric 
sulphate  and  salicylic  acid.  The  ^am-compound 
furnishes  p- thiocyanomercurisalicylic  acid  (soluble 
potassium  salt)  when  treated  with  potassium  or 
ammonium  thiocyanates,  whilst  the  or/7m-derivative 
affords  potassium  mercury  thiocyanate  and  salicylic 
acid.  Use  has  been  made  of  this  reaction  to  deter¬ 
mine  the  composition  of  various  samples  of  mercuri¬ 
salicylic  acid,  commercial  samples  containing  46-8 — 
53  0%  of  p-mercurisalicylic  acid,  that  from  mercuric 
acetate  52-7%  and  that  from  mercuric  sulphate  only 
13-9%.  Similarly,  sodium  sulphite  reacts  withp-hydr- 
oxymercurisalicylic  acid  to  give  sodium,  p -sodium- 
sulphitomercurisalicylate,  whilst  the  o-hydroxymercuri- 
group  is  eliminated  by  this  treatment.  S.  Coffey. 

Mercurated  derivatives  of  furan  and  of  pyrrole. 
R.  Ciusa  and  G.  Grillo  (Gazzctta,  1927,  57,  322 — 
329). — Furan  reacts  with  mercuric  acetate  to  form  a 
tetramercuriacetate,  decomp.  226—228°  (converted  by 
potassium  hydroxide  into  a  grey  substance,  impure 
furan  tetramercurihydroxide,  which  explodes  at  210°), 
which  with  sodium  chloride  gives  the  tetramercuri- 
chhride,  decomp.  235°.  This  on  treatment  with 
iodine  and  potassium  iodide  gives  tetraiodofuran, 
new  m.  p.  165°  (cf.  A.,  1922,  i,  1057).  Pyromucic 
acid  treated  with  mercuric  acetate  evolves  carbon 
dioxide,  forming  also  a  grey  precipitate  from  which 
tetraiodofuran  can  be  obtained  as  above,  and  which 
on  treatment  with  potassium  hydroxide  yields  the 
tetramercurihydroxide.  In  one  experiment,  not  repro¬ 
ducible,  a  furan  monomercuriacetate  was  obtained, 
which  gave  with  sodium  chloride  the  corresponding 
nercurichloride. 

Pyrrole  (cf.  Fischer,  this  vol.,  75)  gives  a  tetra- 
ftcrairiacetate,  from  which  the  tetramercurichloride 
is  obtained.  Both  these  substances  carbonise  before 
melting;  the  latter  is  converted  by  iodine  and 
potassium  iodide  into  tetraiodopyrrole. 

E.  W.  Wignall. 

Mercuri-derivatives  of  AT-methylthiodiphenyl- 
anrine.  C.  Finzi  (Giom.  Chim.  Ind.  Appl.,  1927,  9, 

116— -177). — Treatment  of  an  acetic  acid  or  alcoholic 
solution  of  thiodipheny lam ine  with  mercuric  acetate 
ywlds,  not  a  mercuri-derivative  of  thiodiphenylamine, 
but  o-dithiotetraphenylhydrazine  (cf.  Pesci,  A.,  1916, 
h  289).  Under  similar  conditions,  A-mcthylthio- 
diphenylamine  gives  a  mixture  of  the  monomercuri- 
^^vative,  m.  p.  165°,  and  the  dimercuriacetate, 
which  browns,  without  melting,  at  300°. 

T.  H.  Pope. 

Phenylmethylstannanes.  R.  H.  Bullard  and 
.  ;  Robinson  (J.  Amer.  Chem.  Soc.,  1927,  49, 

.  -1373). — Tin  tetraphenyl  reacts  with  iodine 

h  formation  of  diphenyltin  di-iodide  (di-iodo- 
mphenylstannane) ,  m.  p.  71—72°,  b.  p.  176— 182°/2 
m-  (cf.  Aronheim,  A.,  1879,  249).  Treatment  of 


sodium  triphenylstannide  with  methyl  iodide  in  liquid 
ammonia  affords  triphenylmethylstannane-  Disod¬ 
ium  dimcthylstannide  and  bromobenzene  in  liquid 
ammonia  yield,  apparently,  a  nitrogen  compound 
which  reacts  with  water  to  form  dimethyltin  oxide, 
but  diphenyldimethylslannane,  m.  p.  not  above  —55°, 
b.  p.  127 — 140°/3  mm.  (decomp.),  is  obtained  in  84% 
yield  by  treating  disodium  diplienylstannide  with 
methyl  iodide  in  liquid  ammonia.  Treatment  of 
sodium  trimetlrylstannide  with  bromobenzene  in 
liquid  ammonia  yields  mainly  tri{trimethylstannyi)- 
amine,  according  to  the  scheme  3NaSnMe3+3PhBr-[- 
NH3HSnMe3)3N+3C6H6+3NaBr,  together  with 
some  pkenyltrimethylstannane,  b.  p.  203 — 208°,  which 
can  bo  obtained  by  Grignard  reaction  from  tin 
trimethyl  bromide  and  bromobenzene.  Bromine 
converts  phenyltrimethylstannane  into  tin  trimethyl 
bromide  (bromotrimethylstannane)  and  bromobenzene. 

F.  G.  Willson. 

Organo-metallic  oxonium  salts.  T.  Harada 
(Bull.  Chem.  Soc.  Japan,  1927,  2,  105 — 1G9). — The 
formation  of  the  substance  (Me3Sn)20,Mc,SnI,H20 
(Kraus  and  Harada,  A.,  1925,  i,  1254)  by  the  action 
of  sunlight  on  tin  trimethyl  iodide  (trimetliyliodo- 
staimane)  does  not  take  place  unless  tin  tetramethyl 
is  present.  Its  aqueous  solution  deposits  crystals  of 
a  compound,  (Mc3Sn)20.HI,H20,  m.  p.  221°,  which 
can  also  be  prepared  by  the  action  of  tin  trimethyl 
hydroxide  on  hydriodic  acid  in  hot  alcoholic  solu¬ 
tion.  By  the  action  of  sodium  on  the  compound 
(Me3Sn)20,Me3SnI,H20  in  liquid  ammonia,  tin  tri¬ 
methyl  and  its  oxide,  (Me3Sn)20,  are  obtained. 

W.  J.  Powell. 

a-Hsematin,  the  iron-porphyratin  of  plants, 
and  the  corresponding  porphyrins.  O.  Schum.w 
[with  E.  Mertens]  (Z.  physiol.  Chem.,  1927,  166, 
1 — 20). — Both  a-hsematin  and  the  iron-porphyratin 
of  plants,  when  boiled  for  only  15  min.  with  methyl- 
alcoholic  hydrogen  chloride,  undergo  change,  prob¬ 
ably  involving  saturation  of  unsaturated  linkings. 
Long  boiling  must  therefore  be  avoided  when  iron- 
porphyratins  of  plant  or  animal  origin  are  csterified. 
Prolonged  action  of  hot  methyl-alcoholic  hydrogen 
chloride  converts  the  porphyratins  into  a  substance 
from  which,  by  hydrolysis  and  removal  of  iron  by 
means  of  hydrazine  hydrate  and  acetic  acid,  there  is 
obtained  a  new  porphyrin.  This  differs  completely 
from  haemateric  acid,  but  resembles  Nencki’s  haemato- 
porphyrin,  from  which  it  is  easily  separable  by  Will- 
stiitter’s  method  of  fractionation.  The  hydrochloric 
acid  number  is  reduced  approximately  to  that  of 
Nencki’s  hoamatoporphyrin  when  the  porphyrin  is 
boiled  with  25%  hydrochloric  acid,  and  the  solubility 
in  chloroform  is  largely  lost.  It  is  probably  a  methyl 
ether  of  Nencki’s  haematoporphyrin .  Most  of  the 
iron  is  removed  from  a-hiematin  by  long  boiling  with 
3%  methyl-alcoholic  hydrogen  chloride,  but  cold 
esterification  yields  a  product  which  on  addition  of  a 
little  hydrazine  hydrate  gives  a  spectrum  agreeing 
with  that  of  the  iron  complex  compound  of  the  new 
porphyrin.  The  correspondence  between  a-haematin 
and  the  plant  porphyratin  shows  itself  in  the  pro¬ 
duction  of  spectroscopically  identical  porphyrins  by 
electrochemical  reduction  of  haemateric  acid  and  of 
the  porphyratin  after  removal  of  iron  by  means  of 
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hydrazine  and  acetic  acid;  and  further  by  the  con¬ 
version  of  the  porphyratin  by  boiling  1%  methyl- 
alcoholic  hydrogen  chloride,  followed  by  alkaline 
hydrolysis  and  the  removal  of  iron,  into  a  chloroform- 
soluble  porphyrin  having  the  same  properties  as  that 
similarly  obtained  from  a-hosmatin.  A  method  is 
described  for  the  preparation  from  yeast  of  a  crude 
porphyratin  which  is  stable  for  at  least  a  week. 

C.  Hollins. 

Reaction  of  iodine  with  lecithin.  M.  Roaoeu 
(Conipt,  rend.,  1927,  184,  1206 — 1208), — Lecithin  is 
stained  greenish-brown  with  iodine  solution.  The 
colour  is  more  readily  produced  after  preliminary 
treatment  of  lecithin  with  dilute  hydrochloric  acid, 
hot  water,  or  other  agent  promoting  its  decompos¬ 
ition.  The  effect  is  distinguished  from  that  of  iodine 
on  glycogen,  since  heating  in  alcoholic  solution  does 
not  destroy  the  colour.  The  reaction  is  considered 
to  bo  due  to  the  formation  of  an  unstable  iodoeholine 
derivative  in  solid  solution  in  lecithin.  The  possi¬ 
bility  of  confusing  the  lecithin  and  glycogen  reactions 
is  emphasised.  M.  Clark. 

Nitrogenous  groups  of  nucleic  acid.  H.  0. 
Calvery  and  W.  Jokes  (J.  Biol.  Chem.,  1927,  73, 
73 — 76). — After  hydrolysis  of  yeast-nucleic  acid  with 
ammonia  at  the  ordinary  temperature,  there  were 
isolated  guanine,  adenine,  cytosine,  and  uracil  nucleo¬ 
tides;  the  supposition  that  yeast-nucleic  add  con¬ 
tains  two  purine  and  two  pyrimidine  groups  is  thus 
confirmed.  Previous  failures  to  obtain  uracil  nucleo¬ 
tide  were  due  to  the  solubility  of  the  lead  salt  of 
this  compound  in  presence  of  sodium  acetate. 

C.  R.  Haringtok, 

Structure  of  silk  fibroin.  I.  Structure  of 
peptone  prepared  from  silk.  E.  Abderhaldkn 
and  E.  Schnitzler  (Z.  physiol.  Chem..  1927,  164, 
159 — 181). — Silk  peptone  is  treated  at  various  tem¬ 
peratures  with  .Y-alkali,  the  changes  being  followed  by 
means  of  the  optical  behaviour  of  the  copper  salts, 
and  comparisons  are  made  with  glyeyl-d-alanine 
anhydride  and  glycvl-Z-tyrosine  anhydride  similarly 
treated.  The  action  of  enzymes  is  also  investigated. 

The  copper  salt  of  silk  peptone  ([ap°  — 19°),  pre¬ 
pared  by  heating  the  aqueous  solution  with  freshly- 
precipitated,  neutral  copper  oxide  at  100°  for  1  hr., 
is  dextrorotatory;  and  if  the  peptone  is  previously 
hydrolysed  with  A-alkali,  a  copper  salt  of  still  higher 
rotatory  power  is  obtained,  carboxyl  groups  being 
liberated  by  hydrolysis  of  anhydride  groupings.  As 
the  duration  and  temperature  of  the  alkaline  hydro¬ 
lysis  of  the  peptone  are  increased,  the  copper  content 
of  the  copper  salt  obtained  increases,  and  the  rotatory 
power  curve  exhibits  distinct  inflexions  corresponding 
with  (i)  fission  of  glycyl-d-alanine  anhydride  (increase), 
(ii)  fission  of  glycyl-Z-tyrosine  anhydride  (increase), 
and  (iii)  formation  of  amino-acids  (decrease).  Similar 
behaviour  is  observed  with  a  mixture  of  the  two 
anhydrides. 

The  fermentation  of  silk  peptone  by  trypsin  and 

erepsin  also  results  in  increased  copper  content  of 
the  copper  salt;  the  rotatory  power  of  the  copper 
salt  first  increases  and  then  decreases.  Treatment  of 
the  fermented  peptone  with  alkali  has  little  effect  on 
the  composition  or  optical  properties  of  the  copper 


salt.  In  a  mixture  of  glycyl-d-alanine,  glycyl-l- 
tyrosine,  and  the  two  corresponding  anhydrides  the 
glycyl-d-alanine  anhydride  is  hydrolysed  by  a  mixture 
of  trypsin  and  erepsin,  glycyl-Z- tyrosine  anhydride 
only  by  alkali,  but  in  the  latter  ease  fission  by  alkali 
is  much  easier  after  pre-treatment  with  the  enzymes. 

C.  Hollers. 

Structure  of  silk  fibroin.  R.  O.  Herzog 
(Z.  physiol.  Chem.,  1927,  166,  120 ;  cf.  preceding 
abstract). — The  suggestion  is  made  that  silk  fibroin 
may  be  composed  of  associated  compounds  of  the 
dipeptide  and  anhydride  type.  C.  Hollixs. 

Blood  pigments.  V.  Relation  of  haematin  to 
hsemochromogen.  F.  Haurowitz  (Z.  physiol. 
Chem.,  1927,  164,  255 — 261). — In  the  reduction  of 
hamiatin,  dimethylluematin,  mesoluematin,  or  haemato- 
hcematin  by  excess  of  hydrazine  hydrate  under  a 
variety  of  conditions,  for  each  atom  of  iron  present 
0-25  atom  of  nitrogen  is  developed,  corresponding 
with  1  atom  of  hydrogen  used  up.  No  catalytic 
decomposition  of  the  hydrazine  occurs.  For  quan¬ 
titative  reduction  of  the  haematin,  at  least  40  equiv¬ 
alents  of  hydrazine  must  be  used.  Since  esterification 
of  the  carboxyl  group  in  lisemin,  hydrogenation  of  the 
side-chain  (to  ?n&soha:matin),  and  treatment  of  hsemin 
with  pyridine  or  sodium  cyanide  make  no  difference 
to  the  reaction  with  hydrazine  hydrate,  the  reduction 
must  take  place  at  the  oxygen  atom  attached  to  the 
iron  or  to  a  carbon  or  nitrogen  atom  of  the  porphin 
residue.  C.  Hollins. 

Hydrolysis  of  elastin  by  acids  and  alkali  hydr¬ 
oxides.  I.  S.  Yaitschxikov  (J  Russ.  Phys.  Chem. 
Soc.,  1926,  58,  877—878;  cf.  A.,  1925,  i,  320).- 
Elastin  was  hydrolysed  by  0  ■2i'/-hydrochloric  acid 
at  10°,  37°,  70°,  and  100°,  and  by  sodium  hydroxide 
at  10°  and  100°.  No  hydrolysis  took  place  at  10“ 
or  37°  with  the  acid.  In  the  other  cases  the  rates 
of  hydrolysis  agreed  with  the  formula  B,=xjlK 

E.  Rothsteix. 

Proteins.  HI.  Action  of  superheated  water 
on  proteins.  II.  S.  Komatsu  and  C.  Okinaka 
(Mem.  Coll.  Sci.  Kyoto,  1927,  10.  241— 247).— See 
A.,  1926,  1163. 

Proteins.  IV.  Action  of  superheated  water 
on  proteins.  III.  S.  Komatsu  and  C.  Okinaka 
(Mem.  Coll.  Sci.  Kyoto,  1927,  10,  249— 254).— From 
the  study  of  the  amide-  and  diamino-nitrogen  contents 
of  the  products  obtained  by  digesting  edestin,  gliadm, 
and  casern,  with  water  at  120°  (A.,  1926,  853,  1163), 
it  is  concluded  that  hydrolysis  of  the  protein  takes 
place,  yielding  metaprotein,  peptone,  subpeptone, 
proteose,  polypeptides,  and  amino-acids.  The  yield 
of  the  least  complex  products  is  increased  by 
prolonged  heating.  II.  B  CRT  OX. 

Combination  between  acid  dyes  and  proteins. 
L.  M.  Chapman,  D.  M.  Greenberg,  and  C.  L-  A. 
Schmidt  (J.  Biol.  Chem.,  1927,  72,  707—729).- 
The  combination  of  proteins  such  as  gelatin  with 
acidic  dyes  which  form  insoluble  precipitates  with  the 
protein  was  determined  by  titrating  the  protein 
solution  with  the  dye  until  the  latter  tinted  the 
filtrate,  or  by  adding  excess  of  dye  and  determining 
the  excess  in  the  filtrate.  The  combination  is  not 
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an  adsorption  phenomenon,  but  occurs  in  stoicheio- 
metric  proportions;  the  amount  of  dye  bound 
increases  with  the  acidity,  and  is  determined  by  the 
histidine,  arginine,  and  lysine  of  the  protein.  The 
combining  power  of  proteins  for  dyes  is  slightly 
greater  than  that  for  acids.  The  fact  that  com¬ 
bination  can  take  place  at,  and  even  on  the  alkaline 
side  of,  the  isoelectric  point  of  the  protein,  indicates 
that  the  latter  must  be,  to  some  extent,  dissociated 
in  this  region.  C.  R.  Harington. 

Determination  of  amino-acids  and  polypep¬ 
tides  in  the  products  of  protein  digestion.  R. 
Martens  (Bull.  Soc.  Chim.  biol.,  1927,  9,  454—482).— 
The  titration  of  an  amino-acid  in  80%  alcoholic 
solution  with  sodium  hydroxide  to  a  blue  colour  with 
thymolphthalein  gives  a  very  accurate  determination 
of  the  carboxyl  groups,  and  has  certain  advantages 
over  the  methods  of  Foreman  and  Sorensen.  A  back- 
titration  of  the  resulting  solution  with  hydrochloric 
acid  to  a  red  colour  with  methyl-red  determines  the 
amount  of  amino-compounds  in  the  solution,  and  the 
double  titration  indicates  the  relationship  between 
the  amino-  and  carboxyl  groups.  For  the  direct 
examination  of  protein  digests,  the  solution  is  de¬ 
colorised,  where  necessary,  by  the  formation  of  a 
precipitate  of  silver  chloride,  and  neutralised  to 
Pn  6-8.  A  portion  of  the  solution,  after  the  addition 
of  alcohol  to  give  80%,  is  titrated  with  aqueous 
0-2xV-  or  0-liY-sodium  hydroxide  to  thymolphthalein 
(4),  a  few  drops  of  methyl -red  are  added,  and  the 
solution  is  titrated  with  0-2 A-  or  0-liY -hydrochloric 
acid  to  a  standard  red  colour  ( B ).  A  separate 
portion  of  the  neutralised  solution,  to  which  alcohol 
has  been  added  to  give  50%,  is  titrated  with  0-2 N- 
or  0-LV-sodium  hydroxide  to  phenolphthalein  (C), 
and  the  use  of  the  formula  100(4 -~(7)/71  enables  the 
respective  importance  of  the  amino-acids  and  the 
polypeptides  to  be  measured.  A.  Wormall. 

Determination  of  carbon  in  organic  substances 
by  oxidation  in  solution.  B.  Lustig  (Biochem.  Z., 
1927,  184,  67 — 84). — The  determination  of  carbon 
in  a  large  number  of  organic  substances  has  been 
effected  by  boiling  with  acid  permanganate  for  a 
long  time  and  measuring  the  carbon  dioxide  produced. 
The  time  of  boiling  can  be  considerably  decreased 
by  increasing  the  concentrations  of  acid  and  per¬ 
manganate,  by  using  platinum  gauze  as  catalyst,  with 
proteins  by  a  pre-treatment  with  alkaline  hydrogen 
peroxide,  and  with  chlorinated  substances  by  addition 
oi  silver  nitrate  to  the  permanganate  during  boiling. 

P.  W.  Clutterbhck. 

Destruction  of  organic  matter  for  toxicological 

analysis.  A.  P.  Semencov  and  V.  Z.  Pavlov  (J. 
Russ.  Phys.  Chem.  Soc.,  1926,  58,  903— 908).— The 
popular  Fresenius-Babo  method  for  the  destruction 
of  organic  matter  takes  8 — 10  hrs.,  and  mercury  and 
arsenic  are  lost  during  the  oxidation.  A  solution 
of  the  .organic  matter  in  half  its  weight  of  sodium 
hydroxide  is  submitted  to  a  rapid  stream  of  chlorine, 
towards  the  end  of  the  reaction,  the  liquid  is  warmed. 
When  absorption  is  complete,  the  yellow  liquid 
deposits  a  precipitate,  which,  however,  does  not 
contain  arsenic.  On  acidification,  fatty  acids  are 
precipitated,  which  are  also  free  from  mineral  matter. 


After  filtering,  the  liquid  is  ready  for  analysis.  The 
oxidation  of  100 — 200  g.  of  organic  material  occupies 

less  than  1  hr.  E,  Rothstein. 

Determination  of  methyl  alcohol  in  presence 
of  ethyl  alcohol.  F.  S.  Mortimer  (Ind.  Eng.  Cliem., 
1927, 19,  635 — 636;  cf.  Leach  and  Lythgoe,  A.,  1905, 
ii,  655). — The  refractivities  of  mixtures  of  water  and 
ethyl  and  methyl  alcohols  at  20°  have  been  deter¬ 
mined  by  means  of  the  Zeiss  immersion  refractometer, 
and  with  the  aid  of  the  ternary  diagram  thus  obtained 
the  amounts  of  the  two  alcohols  present  in  a  given 
mixture  can  be  calculated  from  the  refractive  index, 
provided  that  the  total  alcohol  content  is  known. 
Since  equal  weight  concentrations  of  the  two  alcohols 
in  water  have  nearly  the  same  density,  the  total 
alcohol  content  can  readily  be  found  from  the  specific 
gravity.  The  refractivities  of  mixtures  containing 
less  than  40%  of  total  alcohols  are  more  regular 
than  those  which  contain  more  than  this  amount, 
hence  only  this  portion  of  the  system  has  been 
investigated.  W.  J.  Powell. 

Comparison  of  sensitivities  of  various  tests 
for  methyl  alcohol.  L.  O.  Wright  (Ind.  Eng. 
Chem.,  1927,  19,  750 — 752). — A  survey  of  the  various 
methods  proposed  for  the  detection  of  methyl  alcohol 
in  presence  of  ethyl  alcohol.  The  method  recom¬ 
mended — oxidation  with  potassium  permanganate 
and  detection  of  the  formaldehyde  formed  by  means 
of  rosaniline-sulphurous  acid  reagent — can  bo  used 
for  quantitative  work,  and  a  suitable  standardised 
procedure  is  described.  Glycerol  and  pectin,  which 
give  a  similar  colour  reaction,  may  be  eliminated  by 
distillation.  W.  J.  Powell, 

Mercurimetry.  A.  Ionesco-Matiu  (Ann.  sci. 
Univ.  Jassy,  1927,  14,  363 — 373). — Acetone  may 
be  determined  by  precipitating  as  a  complex  salt 
with  mercuric  sulphate,  as  described  by  Denigcs, 
then  dissolving  this  compound  in  a  mixture  of  nitric 
and  sulphuric  acids  and  titrating  the  mercuric  salt 
liberated  with  sodium  chloride,  according  to  Votoeek 
and  Kasparek’s  method  (A.,  1923,  ii,  184). 

R.  Cu thill. 

Determination  of  dihydroxyacetone.  Measure¬ 
ment  of  time  of  reactions.  H.  Scjhmalfuss  (Ber., 
1927,  60,  [A],  1045 — 1047). — Dihydroxyacetone  may 
be  determined  in  solution  by  comparison  of  the 
time  required  for  incipient  reduction  of  Febling’s 
solution  under  standard  conditions  with  that  neces¬ 
sary  for  dihydroxyacetone  solutions  of  known  con¬ 
centration.  The  process  is  applicable  in  presence 
of  substances  which  do  not  reduce  cold  Fehling’s 
solution;  dextrose  appears  to  delay  reduction. 

H.  Wren. 

Micro-determination  of  pentose  in  yeast- 
nucleic  acid  and  its  derivatives.  W.  S.  Hoffman 
(J.  Biol.  Chem.,  1927  ,  73,  15— 25).— Xylose  and  the 
j-ribose  of  purine  nucleotides  are  quantitatively 
converted  into  furfuraldchyde  by  distillation  with 
20%  hydrochloric  acid  for  3  hrs.  The  conversion 
of  arabinose  into  furfuraldehyde  is  much  slower. 
Owing  to  their  resistance  to  acid  hydrolysis,  the 
pyrimidine  nucleotides  yield  small  amounts  only  of 
furfuraldehyde  under  these  conditions.  On  treat- 
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ment  of  yeast-nucleic  acid  in  this  manner,  a  little  more 
than  half  the  pentose  is  obtained  as  furfuraldehyde, 
which  supports  the  hypothesis  that  yeast-nucleic  acid 
contains  an  equal  number  of  purine  and  pyrimidine 
nucleotide  elements.  C.  R.  Haringxon. 

Detection  of  methylpentoses  as  methylfurfur- 
aldehyde.  E.  Votocek  and  F.  Ric  (Chem.  Listy, 
1927,  6,  231—233). — A  substance  giving  the  reactions 
of  methylf  urf  uraldehyde  is  produced  by  the  distillation 
of  ketorhamnosc  with  12%  hydrochloric  acid, 
indicating  that  the  furfuraldehyde  reaction  is  given 
by  both  ketonie  and  aldehydic  methylpentoses. 

R,  "Thoszkowski. 

Phenol  tests.  III.  The  indophenol  test. 
H.  D.  Gibbs  (J.  Biol.  Chem.,  1927,  72,  649—664).— 
The  blue  colour  due  to  indophenol  formation  obtained 
by  the  action  of  2  :  6-dibromobenzoquinonechloroimide 
on  phenol  serves  for  the  detection  of  the  latter  in  a 
concentration  of  1  :  20,000,000 ;  by  spectrophoto- 
motric  observation  of  the  colour  development,  the 
reaction  can  be  utilised  for  the  quantitative  determin¬ 
ation  of  amounts  of  phenol  of  this  order  of  magnitude. 
The  reaction  proceeds  best  at  pu  9 — 10.  Absorption 
curves  are  given  for  2  :  0-dibromo-  and  2  :  6-diehloro- 
indophenol.  C,  R.  Harington. 

Reactions  of  dyes  with  nitrous  acid.  J.  V. 
Dubsky  and  A.  Okau  (Rec.  trav.  chiru.,  1927,  46, 
296 — 302). — When  a  dye  such  as  magenta  is  used  as  a 
reagent  for  nitrous  acid,  it  has  the  advantage  that  a 
subsequent  coupling  reaction  will  produce  a  change 
of  colour,  instead  of  a  mere  production  of  colour. 
Benzidine,  with  S-naphthol  as  coupling  agent,  is  not 
so  sensitive  as  is  claimed  by  Eegriwe  (A,,  1925,  ii, 
156),  a-Naphthol,  a-naphthylamine,  and  H-acid 
(S-amino-a-naphthol-3  :  6-disulphonic  acid)  are  pre¬ 
ferable  to  (3-naphthol,  and  in  general  an  a-derivative 
is  about  ten  times  as  sensitive  as  the  (3-derivative. 
Since  a-naphthol  gives  an  intense  yellow  colour  with 


nitrous  acid  of  concentration  10%  this  must  be  taken 
into  account  in  considering  subsequent  colour  changes. 
More  than  COO  dyes  have  been  tested  for  them  sensi¬ 
tivity  to  nitrous  acid  when  followed  by  a  coupling 
agent,  and  the  results  with  some  of  these  are  tabulated. 
Magenta  is  the  most  sensitive;  with  nitrous  acid 
of  concentration  10%  it  gives  a  yellow  colour  on  adding 
phenol  and  a  red  colour  on  adding  a-naphthol ;  with 
nitrous  acid  of  concentration  10%  a  violet  colour  on 
adding  a-naphthylamine.  E.  W.  Wignall. 

Determination  of  tyrosine  by  means  ci  Millon's 
reaction.  D.  Zuverkalov  (Z.  physiol.  Chem., 
1927,  163,  185 — 192). — To  1  c.c.  of  protein  solution 
(1%  casein,  egg-albumin,  peptone,  or  globulin)  in 
5%  sodium  hydroxide,  3  c.c.  of  glacial  acetic  acid  are 
added,  then  2  c.c.  of  10%  mercuric  sulphate  in  5% 
sulphuric  acid  and  1  drop  of  0-5%  sodium  nitrate ;  the 
whole  is  heated  just  to  the  b.  p.  over  a  free  flame,  and, 
after  cooling,  the  coloration  is  compared  with  a 
standard  made  from  1  c.c.  of  0-04%  tyrosine  solution. 
Under  these  conditions,  tryptophan,  unless  excess 
is  present,  produces  no  coloration.  The  acetic  acid 
must  be  glacial,  and  excess  of  nitrite  or  prolonged 
heating  must  be  avoided.  The  colour  reaches  its 
maximum  in  15—20  min.  and  persists  for  2 — 3  hrs. 

C.  Hollins. 

Determination  of  minute  amounts  of  f-a-amino- 
(3-3  :  4-dihydroxyphenylpropionic  acid  and  tyro¬ 
sine  in  presence  of  one  another.  H.  Sciimalfuss 
and  H.  Lindemann  (Biochem.  Z.,  1927,  184,  10— 
18).  —  Z- a- Amino- (3-3  :  4 - dihydroxypheny] propionic 
acid  in  very  dilute  solution  ( M  /2000 — df/333,000 
is  .  converted  into  melanin  without  flocculation 
occurring,  and  the  reaction  can  therefore  be  used  for 
colorimetric  determination  of  the  amino-acid,  the 
best  dilution  being  Af/2000 — Mj 30,000.  In  mixtures 
of  this  acid  with  tyrosine,  the  former  may  be  deter¬ 
mined  coloriractrically,  and  the  latter  by  difference 
from  the  total  amino-acid.  P.  W.  Clutterbuck. 


Biochemistry. 


Blood  as  a  physico-chemical  system.  IV. 

D.  B.  Dill,  C.  van  Caclaert,  L.  M.  Htjrnthal, 
J,  L.  Stoddard,  A.  V.  Bock,  and  L.  J.  Henderson 
(J.  Biol.  Chem.,  1927,  73,  251 — 262). — A  nomographic 
representation  of  the  data  obtained  on  the  blood  of  a 
normal  man  is  compared  with  a  similar  nomogram 
previously  constructed  for  a  man  (A.,  1924,  i,  780)  and 
with  that  representing  the  horse  (cf.  Van  Slyke  and 
others,  A.,  1923,  i,  1249).  The  two  human  bloods  are 
almost  identical,  whilst  that  of  the  horse  shows 
certain  differences,  particularly  a  higher  concentration 
of  haemoglobin  in  the  red  corpuscles, 

C,  R.  Harington. 

Visible  and  ultra-violet  spectrum  of  blood  and 
of  Its  constituents.  R.  Suhrmann  and  W. 
Kollatii  (Biochem.  Z.,  1927,  184,  216— 230).— The 
validity  of  Beer’s  law  is  investigated  and  confirmed, 
using  0-1 — 0-5%  solutions  of  blood,  in  respect  to 
both  the  visible  and  the  ultra-violet  spectra. 
Quantitative  determination  of  the  absorption  curves 


for  blood,  for  plasma,  and  corpuscles  from  578  to 
230  gu  shows  that  the  absorptions  due  to  the  con¬ 
stituents  are  combined  in  the  whole  blood  additively. 
From  the  values  obtained  for  the  absorption  constant 
are  calculated  the  percentage  of  the  radiation  absorbed 
in  the  visible  and  ultra-violet  spectrum  by  a  layer 
of  corpuscles  7-8  g  thick,  and  also  the  depth  of 
penetration  of  waves  of  different  wave-lengths  when 
absorption  is  99%.  P.  W.  Clutterbuck. 

Denaturation  of  proteins.  III.  Denaturation 
of  haemoglobin.  H.  Wu  and  K.  H.  Lin  (Chinese 
J.  Physiol.,  1927,  1,  219— 234).— When  haemoglobin 
is  treated  with  acid,  alkali,  alcohol,  or  heat,  both  a 
reversible  and  an  irreversible  change  take  place. 
The  former  is  described  as  ^-denaturation.  In  the 
case  of  acid,  the  reversible  process  is  much  the  more 
rapid,  but  with  the  other  reagents  the  two  changes 
overlap.  Reduced  hemoglobin,  methsemoglobiiq  and 
carboxylisemoglobin  may,  after  treatment  with  dilute 
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:id,  be  completely  reconstituted  by  making  alkaline, 
'hen  oxyhemoglobin  is  treated  in  this  way,  only  a 
rt  is  re-formed,  and  this  appears  as  methmmoglobin. 
,e  amount  of  methsemoglobin  so  formed  is  of  an 
•der  to  explain  the  observation  of  Roaf  and  Smart 
id  of  Quagliariello,  that  acid  liberates  from  oxyhaemo- 
obin  only  half  as  much  oxygen  as  does  potassium 
rrieyanide.  R.  K.  Cannan. 

Reduction  of  hsematin  and  methsemoglobin. 

,  Hill  and  H.  F,  Holden  (Biochem.  J„  1927  ,  21, 
35—631). — The  reduction  of  methoemoglobin  to 
Kmoglobin  requires  one  equivalent  of  hydrogen  per 
tom  of  iron.  The  reduction  of  haematin  to  reduced 
.•ematin  or  to  pyridine-haemockromogen  requires  also 
ae  equivalent  of  hydrogen  per  atom  of  iron.  The 
lethsemoglobin  was  prepared  by  oxidising  oxyhaemo- 
lobin  with  ferric  tartrate  in  acid  solution.  On 
taking  such  solution  alkaline,  the  ferrous  salt  formed 
educed  some  of  the  methaemoglobin.  In  the  case 
if  the  reduction  of  lunmatin,  advantage  was  taken 
if  the  fact  that  both  reduced  haematin  and  pyridine- 
mtnoehromogen  are  insoluble.  S.  S.  Zilva. 

Hsemocyanin.  IV.  Dependence  of  shape  of 
Dxygen  dissociation  curve  on  state  of  ionisation 
of  the  protein.  (Mrs.)  E.  Stedman  and  E.  Sted- 
UX  (Biochem.  J„  1927  ,  21,  533— 543).— The  iso¬ 
electric  points  of  the  haemocyanins  from  Cancer  and 
Wo  mams  are  at  pn  4-7,  that  of  hsemocyanin  from  the 
snail  ( Helix  pomatia)  is  at  pa  5-3.  The  viscosity  of 
solutions  of  hsemocyanin  from  Cancer  passes  through 
a  maximum  at  pH  7-3 ;  at  the  same  pa,  the  affinity 
of  the  pigment  for  oxygen  passes  through  a  minimum. 
A  similar  relationship  seems  to  hold  in  the  case  of 
the  hsemocyanin  from  Homaruj.  S.  S.  Zilva. 

Urea  content  of  capillary  and  venous  blood. 
E.  Svensgaard  (Biochem.  J.,  1927,  21,  522 — 529). — 
There  is  usually  a  higher  concentration  of  urea  in 
capillary  than  in  venous  blood  in  the  course  of  the 
%.  This  was  found  to  be  the  case  with  fasting 
normal  individuals,  with  patients  suffering  from 
ihbetes,  nephritis,  or  icterus,  and  with  subjects  after 
ingestion  of  protein,  urea,  a  diet  poor  in  protein,  fat, 
itarch,  and  dextrose.  S.  S.  Zilva. 

Iron  in  the  blood-serum  of  different  animal 

species.  V.  Hbnriques  and  A.  Roche  (Bull.  Soc. 
0>im,  biol.,  1927,  9,  501 — 504). — The  total  and  the 
bemoglobin-iron  have  been  determined  in  the  sera 
d  the  rabbit,  cat,  dog,  horse,  pig,  and  ox,  and  the 
Terences,  varying  from  1-5  to  2-5  mg.  of  iron  per 
litre  of  serum,  indicate  the  constant  presence  of  non- 
Pgmeutary  iron  in  the  serum  of  the  species  examined. 
This  finding  is  opposed  to  the  statement  of  Abder- 
fialden  that  serum  contailis  no  iron.  The  nature  of 
the  substances  containing  this  iron  and  the  physio- 
logical  significance  are  not  known.  A.  Worm  all. 

Glycolysis.  VII.  Distribution  of  phosphorus 
in  blood.  P.  Rona  and  K.  Iwasaki  (Biochem. 
■’  184,  318 — 340). — The  diffusible  hydrolysable 

phosphoric  ester  of  the  blood  is  contained  only  in  the 
wmed  elements  of  the  blood.  The  increase  in  the 
Organic  phosphorus  when  blood  or  a  suspension  of 
°°rpuscles  is  kept  is  related  to  the  concentration  of 
^  clng  sugar  present.  Addition  of  dextrose, 


Imvulose,  or  mannose  (and,  to  a  less  degree,  of 
galactose)  diminishes  the  hydrolysis  of  the  ester, 
indicating  an  equilibrium  reaction.  The  disac¬ 
charides  and  lactic  and  pyruvic  acids  are  inactive. 
Displacement  of  the  equilibrium  towards  synthesis  of 
the  ester  is  favoured  in  solutions  alkaline  to  pa  7-3. 
Haemolysis  and  fluoride  inhibit  synthesis. 

R.  K,  Cannan. 

Action  of  external  stimuli  on  the  refractive 

index  of  blood-serum.  S.  Balachovs  ky  and  W. 
Turbaba  (Biochem.  Z.,  1927,  182,  233—235).— 
Evidence  is  adduced  of  supposed  variations  in  the 
refractive  index  of  human,  rabbit’s,  and  dog’s  blood 
serum  following  painful  stimuli.  J.  Pryde. 

Determination  of  catalase  in  blood.  P.  J. 
Gobzow  and  W.  D.  Jankowsky  (Biochem.  Z.,  1927, 
185  ,  63 — 69). — The  method  of  Bach  and  Subkowa 
(A.,  1922,  i,  392)  for  the  determination  of  blood 
catalase  is  criticised  on  the  ground  that  insufficient 
excess  of  hydrogen  peroxide  was  employed ;  to 
obtain  accurate  results,  40 — 60  mg.  of  hydrogen 
peroxide  must  be  used  for  0-001  c.c.  of  blood.  The 
spontaneous  inactivation  of  catalase  which  takes 
place  in  diluted  blood  at  the  ordinary  temperature 
may  be  prevented  by  addition  of  alcohol  to  make 
1  :  5000  concentration.  C.  R.  Harington  . 

Determination  of  blood-chlorides.  J.  J.  Short 
and  A.  D.  Gellis  (J.  Biol.  Chem.,  1927,  73,  219—222). 
— The  iodometric  method  of  McLean  and  Van  Slyke 
(A.,  1915,  ii,  573)  is  more  satisfactory*-  for  the  deter¬ 
mination  of  blood-chlorides  than  the  adaptation 
of  the  Volhard  method  employed  by  Whitehom 
(A.,  1921,  ii,  272).  A  modification  of  the  former 
method  is  described.  C.  R.  Harington, 

Determination  of  oxalic  acid  in  blood,  urine, 
and  body-fluids.  J.  Khouri  (Bull.  Soc.  chim., 
1927,  [iv],  41,  394 — 396). — Oxalic  acid  in  blood  or 
biological  fluids  is  determined  as  follows  :  5  c.c.  (at 
least)  of  the  scrum  are  freed  from  proteins  by  treat¬ 
ment  with  an  equal  volume  of  20%  trichloroacetic 
acid.  The  mixture  is  centrifuged,  and  the  clear 
liquid  is  treated  with  lead  acetate  solution  to  complete 
precipitation,  centrifuged  again,  the  residue  digested 
successively  with  4  c.c.  and  2  c.c.  of  10%  sulphuric 
acid,  centrifuged,  and  the  clear  liquids  are  united.  The 
mixture  is  extracted  with  2  volumes  of  ether  con¬ 
taining  10%  of  alcohol.  The  residue  from  the 
ethereal  extract  is  treated  with  an  alcoholic  solution 
of  carbamide  as  previously  described  (A.,  1923,  ii, 
795).  Determination  of  oxalic  acid  in  urine  by  direct 
extraction  with  ether  is  unsatisfactory.  The  sample 
of  urine  (10 — 20  c.c.)  should  be  treated  with  a  very 
slight  excess  of  Sarvonat’s  phosphotungstic  acid 
solution  (1J — 2  volumes),  filtered,  and  the  precipitate 
washed  with  water.  After  neutralisation  with 
ammonia  and  slight  acidification  with  dilute  sulphuric 
acid,  the  solution  is  evaporated  to  10  c.c.  and  extracted 
with  twice  its  volume  of  ether  containing  10% 
alcohol.  The  subsequent  procedure  is  as  described 
above.  R.  Brightman. 

Colorimetric  determination  of  proteins  of 
plasma,  cerebrospinal  fluid,  and  urine.  H.  Wu 
and  S.  M.  Ling  (Chinese  J.  Physiol.,  1927,  1,  161 — 
168). — The  colorimetric  method  for  the  determin- 
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ation  of  proteins  in  plasma  by  means  of  their  reaction 
with  phosphomolybditungstic  acid  (phenol  reagent) 
(Wu,  A.,  1922,  ii,  406)  has  been  modified  and  extended 
to  the  determination  of  the  proteins  of  cerebrospinal 

fluid  and  urine.  The  chief  modification  consists  in 
the  use  of  sodium  hydroxide  instead  of  sodium 
carbonate  for  developing  the  blue  colour.  The 
colour  develops  more  rapidly  under  these  conditions, 
is  more  intense,  and  shows  no  tendency  to  become 
turbid.  R,  K.  Cannan. 

Determination  of  small  quantities  of  dextrose 
[in  blood].  M.  J.  Schulte  (Phami.  Wcekblad, 
1927,  64,  485 — 497). — The  existing  methods  of 
determining  dextrose  in  blood  have  been  re-examined, 
using  blank  solutions  made  up  with  the  purest 
dextrose  obtainable,  and  found  to  contain  98-2 — 
98-3%  of  dextrose.  The  reduction  of  cupric  salts 
is  not  proportional  to  the  amount  of  dextrose  present ; 
hence  all  determinations  based  on  addition  of  known 
quantities  of  dextrose  to  the  test  solution  are  unsuit¬ 
able.  The  Cohen-Tcrvaert  and  the  Sehafler-Hart- 
maim  methods  are  accurate,  if  account  be  taken  of 
this ;  new  tables  are  given,  from  which  the  percentages 
of  dextrose  in  blood  may  be  read  directly  from  the 
titration  results.  The  latter  method  is  unsuitable 
for  dextrose  content  below  0-2%,  the  former  for 
quantities  below  0-1%.  S.  I.  Levy. 

Micro-determination  of  reducing  sugars  [in 
solutions  and]  in  blood.  G.  Pontes  and  L. 
Thivolle  (Bull.  Soc.  Chim.  biol.,  1927, 9,  353 — 445). — 
A  critical  comparison  has  been  made  of  the  principal 
methods  available  for  the  micro-determination  of 
dextrose  in  solution.  The  method  finally  adopted 
involves  the  use  of  a  modified  alkaline  copper  solution 
and  of  a  special  apparatus  for  the  filtration  of  the 
cuprous  oxide  formed.  The  precipitate  obtained  is 
dissolved  in  a  phosphomolybdic  acid  reagent  and  the 
blue  solution  titrated  with  standard  potassium  per¬ 
manganate  solution  until  there  is  no  colour  left. 
In  the  application  to  blood  samples,  sodium  fluoride, 
soaked  in  solution  on  blotting-paper  in  amounts  not 
greater  than  2  mg.  per  c,c.,  is  added,  to  prevent 
clotting,  and  tungstic  acid  is  used  as  a  precipitant. 
Determinations  of  the  “  immediately  reducing  blood- 
sugar  ”  (as  dextrose)  have  been  made  in  whole  blood, 
plasma,  and  the  corpuscles  of  different  animal  species 
and  normal  and  pathological  human  subjects,  and 
the  effects  on  these  values  of  the  anticoagulants  in 
general  use  determined.  The  conflicting  results  of 
previous  authors  are  discussed  in  the  light  of  the 
results,  and  it  is  found  that  in  no  case  are  the  cor¬ 
puscles  free  from  reducing  sugars,  although  they 
never  contain  more  than  the  plasma.  With  the 
goose,  rabbit,  and  dog,  plasma  always  contains  more 
reducing  sugars  than  the  corpuscles,  and  this  is 
independent  of  the  value  for  “  immediately  reducing 
blood-sugar.”  With  normal  human  blood,  the  values 
for  plasma  and  corpuscles  are  sometimes  identical, 
but  in  many  cases  there  is  a  distribution  which 
favours  the  plasma ;  the  differences  which  are 
observed,  however,  are  less  than  those  for  the  other 
species  examined.  Sodium  fluoride  is  recommended 
in  quantities  of  2  parts  per  1000  as  the  best  anti¬ 
coagulant.  A.  Wormall. 


_  Formation  of  fibrinogen.  E.  Faludi  (Biochem 
Z.,  1927,  184,  245— 256).— The  increase  in  bilirubir 
formation  in  dogs  having  a  gall-bladder  fistula,  o 
administration  of  a  cholagogue,  is  not  accompanie 
by  any  increase  in  fibrinogen,  but  actually  by  a 
decrease,  caused  by  the  hydrajmia  which  results  fro 
the  action  of,  e.g.,  phenylquinolinecarboxylic  aei 
or  dehydrocholic  acid.  Hydrasmia  lasts  usuall 
about  8  hrs.  It  appears,  therefore,  that  fibrinoge 
arises  independently  of  bilirubin  in  the  reticulo¬ 
endothelial  cells.  P.  W.  Clutterbuck. 

Chemical  changes  underlying  the  coagulatio 
of  the  blood.  A.  Wadsworth,  F.  Maltaner,  an 
E.  Maltaner  (Amer.  J.  Physiol.,  1927,  80,  502 — 
521). — Solutions  of  thrombinogen  (serozyme)  prepare 
by  Bordet’s  method  are  not,  as  Bordet  believed,  free 
from  fibrinogen.  Failure  of  plasma  to  clot  after 
treatment  with  tricalcium  phosphate  is  due  not  to 
the  removal  of  thrombinogen,  but  to  the  liberation 
of  alkali  through  dissolution  of  some  of  the  phosphate. 
A  lipoid  corresponding  in  elementary  analysis  with 
a  phosphatide  without  its  nitrogenous  base  has 
been  isolated  from  tissues.  It  possessed  coagulative 
properties  and  formed  a  calcium  compound  with 
calcium  ions.  Fibrinogen  and  the  proteins  of  serum 
form  insoluble  complexes  with  this  lipoid  hi  slightly 
acid  solution.  It  is  suggested  that  coagulation  is 
the  formation  of  such  a  complex  when  the  lipoid, 
fibrinogen,  and  calcium  ions  are  suitably  concentrated 
at  active  surfaces.  R.  K.  Cannan. 

Destruction  of  lactic  acid  by  blood-cells.  J. 
Warkany  (Biochem.  Z„  1927,  184,  480— 483).— The 
lactic  acid  produced  during  glycolysis  in  defibrmated 
blood  was  slightly  in  excess  of  the  sugar  (determined 
by  Bang’s  method)  simultaneously  disappearing. 
The  question  of  the  destruction  of  lactic  acid  by 
blood-cells  is  thus  confused  by  the  fact  that  lactic 
acid  may  arise  from  carbohydrates  in  the  blood  which 
are  not  determined  by  the  method  of  Bang, 

R.  K.  Cannan. 

Mineral  components  of  organised  matter. 
M.  Copisarow  (Chem.  News,  1927,  134,  323—326, 
338 — 340). — Data  concerning  the  distribution  of  iron, 
copper,  zinc,  manganese,  aluminium,  lead,  alkali 
and  alkaline-earth  metals,  magnesium,  radium,  and 
water  in  different  organs  of  higher  and  lower  animals 
have  been  collected.  The  available  knowledge  on  the 
mineral  matter  of  vegetables  has  also  been  sum¬ 
marised.  Analysis  of  the  ash  of  bacteria  discloses 
variations  depending  on  the  nature  of  the  culture 
medium.  The  occurrence  of  arsenic,  tellurium,  and 
selenium  in  the  plant  "world  is  discussed.  The  data 
on  the  composition  of  the  ash  of  different  plants  and 
different  parts  of  the  same  plant  indicate  a  definite 
correlation  between  biochemical  requirements  and 
the  quantitative  as  well  as  qualitative  aspects  of  the 
mineral  content  of  plants.  R.  A.  Morton. 

Proteolytic  enzymes  in  river  crayfish.  P- 
Kruger  and  E.  Graetz  (Z.  physiol.  Chem.,  1927, 
166,  12S — 134;  cf.  Ringer  and  Griitterink,  A.,  1926, 
977). — The  optimum  pa  for  the  fermentation  of 
peptone,  fibrin,  and  leucylglycine  by  intestinal  juices 
of  river  crayfish  is  found  to  be  6 — 8,  as  against  Ringer 
and  Gruttennk’s  higher  values.  The  juices  contain, 
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in  addition  to  the  tryptic  and  peptic  enzymes 
(optimum  pu  7-5 — 8-5),  a  pepsinase  (optimum  pn  2-7) 
which  hydrolyses  fibrin  hut  not  blood-  or  egg-albumin. 

C.  Hollins. 

Analysis  of  the  sea-slug,  Stichopus  japonicus, 
Selenka  (Hai-shen).  K.  H.  Lin  and  0.  C.  Chen 
(Chinese  J.  Physiol.,  1927, 1,  169— 174).— Determin¬ 
ation  has  been  made  of  the  distribution  of  nitrogen 
in  the  body-wall  of  this  sea-slug,  which  is  a  common 
article  of  diet  in  China.  The  protein  may  be  regarded 
as  of  fair  nutritional  value.  5-05%  of  carbohydrate  is 
present  in  an  insoluble  form.  It.  Iv.  Cannan, 

Micro-determination  of  the  relative  distri¬ 
bution  of  glutathione  in  insects.  D.  E.  Ftnk 
(Science,  1927,  65,  143 — 145). — The  insect  is  dissected 
in  a  saturated  solution  of  ammonium  sulphate 
(5  o.c,),  to  which  is  then  added  sodium  nitroprusside 
(5%  solution,  4 — 6  drops)  and  ammonia  solution 
(1  c.e.).  The  distribution  of  glutathione  is  estimated 
by  microscopical  observation  of  the  deep  magenta 
colour  developed  in  the  tissues  and  organs,  Normal 
insects  give  reactions  in  the  stomach,  in  the  sex 
organs  during  development,  and  hi  the  muscles  of 
the  thorax,  head,  legs,  and  alimentary  tract.  Feeding 
or  injection  with  arsenicals  largely  reduces  the  amount 
of  reaction.  A.  A.  Eldridge. 

Absence  of  a  cellulase  in  Lirnnoria.  C.  M. 
Yonge  (Nature,  1927,  119,  855). — The  wood-borers 
Lmnoria  lignorum  and  Chelura  terebrans  do  not 
contain  a  cellulase.  A.  A.  Eldridge. 

Biochemistry  of  “mutton  bird’’  oil.  C.  L. 
Carter  and  J.  Malcolm  (Biochem.  J.,  1927,  21, 
484 — 493). — The  oil  obtained  from  the  stomach  of 
the  mutton  bird  is  hydrolysed  by  mammalian  pancre¬ 
atic  lipase  in  vitro  and  is  digested,  absorbed,  and 
utilised  by  the  mammal.  When  cetyl  alcohol  is 
fed  to  the  rat,  only  a  small  proportion  is  excreted  in 
the  faeces.  The  oil  contains  vitamin-A ,  although 
the  degree  of  potency  varies  markedly  in  different 
samples.  It  also  gives  the  sulphuric  acid,  trichloro¬ 
acetic  acid,  and  phosphorus  pentoxide  tests.  There 
is  preliminary  evidence  that  vitamin-,4  comes  over 
on  distillation  of  the  unsaponifiable  fraction  of  the 
oil  at  180 — 200°/4  mm.  pressure.  The  cetyl,  oleyl, 
and  other  alcohols  are  changed  during  or  after  absorp¬ 
tion  of  the  oil,  since  they  can  no  longer  he  detected. 
On  subcutaneous  and  intraperitoneal  injection,  the 
oil  appears  to  be  taken  up  in  undissociated  form  by 
the  leucocytes,  and  to  travel  by  the  lymphatics. 

"  S.  S.  Zilva. 

Cholesterol  content  of  hair,  wool,  and  feathers. 
H.  C.  Eckstein  (J.  Biol.  Chera.,  1927,  73,  363 — 
369). — The  hair  of  human  adults  contains  0-1 — 
0  2%,  and  that  of  children  0-3 — 0-45%  of  cholesterol; 
that  of  the  cat,  dog,  rabbit,  and  rat  contains  about 
0'0% ;  in  the  rabbit  and  dog,  the  cholesterol  forms 
30 — 40%  of  the  total  lipins  of  the  hair,  whilst  in  no 
other  mammalian  species  does  it  amount  to  more 
than  13-3%  of  the  total  lipins.  Wool  contains  about 
V?  of  cholesterol,  which  is  5 — 12%,  of  the  total 
hpms.  Feathers  contain  0-26- — 0-29%  of  cholesterol, 
but  the  relationship  of  this  to  the  total  lipins  is 
variable,  C.  R.  Harington. 


Isolation  from  tissues  of  certain  pentose 
derivatives.  L.  B.  Winter  (Biochem.  J.,  1927,  21, 
467 — 478). — Two  pentose  derivatives  ivere  isolated 
from  the  muscle  and  liver  of  the  goat.  One  of  these 
contains  cZ-ribose,  and  is  probably  an  alkylriboside. 
The  other  derivative,  which  has  not  been  identified,  is 
unstable.  The  stable  methylated  derivative  of  this 
compound  hydrolyses  at  the  same  rate  as  trimethyl- 
(}-methylarabinoside,  from  which,  however,  it  differs 
in  its  specific  rotation  (+17-6°).  S.  S.  Zilva, 

Chemistry  of  the  adrenal  cortex.  A.  von 
Szbnt-Gyorgyi  (Nature,  1927,  119,  782 — 783). — 
The  reducing  agent,  “  Cm,”  present  in  extracts  of  the 

adrenal  cortex  has  been  purified;  it  has  m.  p.  175°. 
The  Cm  content  of  the  adrenal  gland  of  the  cow  is 

approximately  0-1%.  A.  A.  Eldridge. 

Cerebrosides  of  brain.  E.  Klenk  (Z.  physiol. 
Chem.,  1927,  166,  268 — 286). — Dried  brain  tissue, 
after  extraction  with  cold  acetone  and  with  light 
petroleum,  still  contains  the  larger  part  of  the  cerebros¬ 
ides,  These  may  be  dissolved  out  by  continuous 
extraction  for  several  days  with  hot  acetone,  the 
solvent  being  renewed  at  intervals  during  this  period. 
In  this  way,  the  extracted  material  is  divided  up 
into  four  fractions,  each  of  which  has  been  investigated 
separately.  The  percentage  of  galactose  hi  the  crude 
extract  diminishes  with  successive  fractions.  The 
iodine  value  of  the  cerebroside  fatty  acids  is  highest 
in  the  first  extracted  fractions,  which  contain  much 
nervonic  acid.  By  far  the  greater  proportion  of  the 
fatty  acid  in.  the  last  two  fractions  is  eerebronic 
acid.  Methods  used  in  the  separation  of  the  fatty- 
acids  are  described.  Further  evidence  is  adduced 
that  lignoceric  acid  and  hydrogenated  nervonic  acid 
are  identical.  An  unsaturated  hydroxy-fatty  acid, 
C21H4803,  has  been  isolated.  H.  D.  Kay. 

Nervonic  acid.  E.  Klenk  (Z.  physiol.  Chem., 
1927,  166,  287— 293).— The  position  of  the  double 
linking  in  nervonic  acid  has  been  ascertained  by  the 
ozonisation  method  of  Harries.  As  the  hydrolysis 
products  of  ozonised  nervonic  acid,  normal  nonoic 
acid,  together  with  a  straight-chain  dicarboxylic  acid, 
Ci5H2304,  m.  p.  Ill — 111-5°,  are  obtained.  The 
structure  CH3-[CH2]7-CH:CH-[CH2]13-C02H  is  assigned 
to  nervonic  acid.  H.  D.  Kay. 

Presence  of  kerasin  in  ox-spleen.  E.  Walz 
(Z.  physiol.  Chem.,  1927,  166,  210— 222).— This 
galactolipin  is  present  in  normal  ox-spleen.  Accom¬ 
panying  it  is  a  substance  which  gives  a  violet-red 
coloration  with  orcinol  and  hydrochloric  acid  in 
presence  of  ferric  chloride,  contains  phosphorus, 
22-4%  of  galactose,  and  agrees  in  its  properties  with 
a  substance  separated  by  Thierfelder  from  brain. 

H.  D,  Kay. 

Diaminomonophosphatide  from  ox-spleen.  E. 
Walz  (Z.  physiol.  Chem.,  1927,  166,  223 — 226). — A 
substance  corresponding  analytically  with  sphingo¬ 
myelin,  hut  of  lower  dextrorotatory  power,  has  been 

isolated  from  ox-spleen.  H.  D.  Kay. 

X-Ray  investigation  of  spiders'  silk.  R,  O. 
Herzog  and  W.  Jancke  (Z.  physiol.  Chem.,  1927, 
164,  300 — 307). — The  X-ray  diagram  for  the  threads 
of  the  Madagascar  spider  very-  closely  approximates 


692 


BRITISH  CHEMICAL  ABSTRACTS, — A. 


to  that  for  true  silk.  The  two  fibres  hence  contain 
the  same  crystalline  constituents,  0.  Hollins. 

Composition  of  the  aqueous  humour.  T. 
Ikebata  (Biochem.  Z.,  1927,  182,  236— 244).— The 
aqueous  humour  contains  very  little  diastase,  but 
variations  in  the  diastase  value  of  the  blood  are  re¬ 
flected  in  similar  variations  in  the  aqueous  humour. 
Alterations  in  the  albumin  :  globulin  ratio  and  in  the 
sugar  ,of  the  blood  also  affect  the  values  of  these 
components  of  the  aqueous  humour.  The  aqueous 
humour  of  the  rabbit  contains  lipase  and  a  proteolytic 
enzyme.  J.  Pryde. 

Secretion  of  bile.  IV.  E.  Neubauer  (Biochem. 
Z.,  1927, 1S4,  231 — 233). — In  continuation  of  previous 
work  (A.,  1924,  i,  909;  1926,  1056),  lithocholic 

acid  is  shown  to  have  no  chelagogic  properties. 

P.  W.  Clutterbtjck. 

Magnesium  content  of  the  cerebrospinal  and 
other  body-fluids.  H.  Cohen  (Quart.  J.  Med., 
1927,  20,  173 — 186). — A  method  for  determining 
magnesium  in  2  c.c.  of  fluid  is  described.  In  18 
normal  and  pathological  cases,  the  average  magnesium 
content  (3-28  mg.  per  100  c.c.)  is  greater  than  that  of 
the  contemporary  blood-serum  (2-56  mg.  per  100  c.c.) ; 
the  excess  is  less  marked  in  meningitis,  and  becomes  a 
deficiency  in  pleural  and  peritoneal  effusions.  Post 
mortem,  the  serum  contains  more  magnesium  than 
does  the  cerebrospinal  fluid,  although  there  is  an 
increase  in  both.  The  magnesium  content  of  cerebro¬ 
spinal  fluid  is  independent  of  age,  sex,  cell  or  protein 
content,  and  Wassermann  reaction. 

Chemical  Abstracts. 

Human  milk.  I.  Technique.  II.  Deter¬ 
mination  of  vitamin-A.  III.  Determination  of 
vitamin-B.  1.  G.  Macy,  J.  Outhouse,  A.  Graham, 
and  M.  L.  Long.  IV.  Vitamin- A  and  -B  content 
of  cows'  milk.  J.  Outhouse,  I.  G.  Macy,  V. 
Brekke,  and  A.  Graham  (J.  Biol.  Chem.,  1927,  73, 
153—174,  175—188,  189—201,  203—208).—!.  A 
description  of  nutritional  technique. 

II.  Good  growth  was  obtained  in  young  rats  on 
addition  of  2-5 — 3-0  c.c.  of  mixed  human  milk  per  diem 
to  a  diet  otherwise  free  from  vitamin- A . 

III.  Human  milk  is  very  low  in  content  of  vitamin - 
B ;  whilst  normal  growth  was  obtained  by  daily 
administration  of  about  20  c.c.  of  milk  as  the  sole 
source  of  vitamin-J3,  even  35  c.c.  per  diem  did  not 
supply  sufficient  vitamin-5  for  the  period  of  lactation 
in  the  rat. 

IV.  3  C.c.  of  cow’s  milk  per  diem  forms  an  adequate 
source  of  vitamm-A,  and  20 — 25  c.c.  per  diem  supplies 
sufficient  vitamin-5  for  normal  growth  in  rats. 

C.  R.  Harington. 

Substances  extracted  from  cows'  milk.  N.  F. 
Tolkatchevskaya  (J.  Russ.  Phys.  Chem.  Soc,,  1926, 
58,  888 — 891). — By  examining  the  successive  pre¬ 
cipitates  obtained  by  treatment  of  cows’  milk  with 
mercuric  sulphate,  alcohol,  mercuric  acetate,  sodium 
carbonate,  and,  finally,  after  treatment  with  picric 
acid  and  phosphotungstic  acid,  respectively,  it  is 
shown  that  carnosine  is  not  present.  Choline  chloro- 
platmate  was  isolated.  E.  Rothstein. 

Urea  content  of  camel's  urine.  J.  Petri  (Z. 
physiol.  Chem.,  1927,  166,  125—127;  cf.  Read,  A., 


1925,  i,  1204). — Read’s  statement  that  camel’s  urine 
contains  only  very  slight  traces  of  urea  is  unfounded. 
100  C.c,  of  the  urine  are  shown  to  contain  2-27  g.  of 
total  nitrogen,  1-705  g.  being  present  as  urea,  0-001  g. 
as  ammonia,  0-043  g.  as  uric  acid  and  purine  bases. 
From  200  c.c.,  2-92  g.  of  crystalline  urea  are  obtained. 

C.  Hollins. 

Determination  of  lactic  acid  in  urine.  J. 
Warkany  (Biochem.  Z„  1927, 184,  474— 479).— The 
urine  is  treated  with  phosphotungstic  acid  and 
filtered.  An  aliquot  portion  of  the  filtrate  is  treated 
with  copper  sulphate  and  lime  to  remove  sugars 
and  other  interfering  substances,  and  the  lactic  acid 
in  the  filtrate  determined  by  the  method  of  Von 
Furth  and  Charnass.  The  lactic  acid  contents  of 
normal  and  pathological  urines  are  recorded. 

R.  K.  Cannan. 

Influence  of  mineral  salts  on  metabolism.  0. 
Kauffmann-Cosla  and  W.  Zorkendorfer  (Bio¬ 
chem.  Z.,  1927,  184,  19 — 27).— Administration  of 
Marienbad  sodium  sulphate  waters  to  slight  and 
mild  diabetics  causes  an  increased  oxidative  power 
of  the  cell.  Loss  of  fat  by  patients  under  similar 
treatment  is  probably  also  caused  by  increased 
oxidation.  P.  W.  Clutterbuck. 

Effect  of  protein  in  the  diet  in  diabetes  mellitus. 
A.  Lyall  (Quart.  J.  Med.,  1927,  20,  115—122).— 
Nitrogen-equilibrium  is  possible  on  a  low  protein 
diet.  Protein  up  to  2  g.  per  kg.  has  no  deleterious 
effect  on  sugar  tolerance.  Protein  does  not  increase 
ketosis.  Chemical  Abstracts. 

Iodine  metabolism.  III.  T.  VON  Fellenberg 
(Biochem.  Z.,  1927,  184,  85— 89).— The  general 
result  that  urinary  iodine  excretion  is  greater  in  the 
inhabitants  of  non-goitrous  than  in  those  of  goitrous 
districts  is  further  borne  out  by  determination  of  the 
iodine  content  of  the  urine  of  Norwegian  subjects. 
The  iodine  content  of  various  types  of  fish,  which  form 
the  staple  diet  of  such  subjects,  was  also  determined 
(cf.  A.,  1924,  i,  114;  1926,  1056). 

P.  W.  Clutterbuck. 

Iodine  content  of  some  rocks  and  its  relation 
to  the  chemical  part  of  the  goitre  problem.  E. 
Wilice-Dorfurt. — See  this  vol.,  642. 

of  the  gastro-intestinal  tract  of  certain 
rodents  used  in  feeding  experiments  and  its 
possible  significance  in  rickets.  T.  Redman,  S.  G. 
Willimott,  and  F.  Wokjes  (Biochem.  J.,  1927,  21, 
589 — 605). — In  the  guinea-pig,  the  following  average 
pa  results  were  obtained  :  stomach  2-8 — 4-3,  average 

3- 8;  duodenum  4-8 — 5-3,  average  5-1;  jejunum 
5-1 — 7-1 ;  ileum  7-0 — 7-9,  average  7-4;  caecum  and 
large  intestine  5-2 — 6-9,  average  about  6-4.  In 
normal  adult  rats,  the  average  figures  were  :  stomach 

4- 0,  duodenum  5-5,  jejunum  6-0,  ileum  6-8,  caecum 
and  large  intestine  6-5.  In  rats  1 — 3  months  old, 
the  average  figures  were  :  jejunum  6-8,  ileum  7-0, 
caecum  and  large  intestine  6-7.  The  reaction  in  the 
gastro-intestinal  tract  of  the  -white  mouse  on  a  diet  of 
bread  and  milk  is  similar  to  that  of  the  rat,  or  perhaps 
more  acid ;  the  highest  pa  recorded  was  less  than  6-0. 
The  results  obtained  with  a  young  rabbit  were 
similar  to  those  registered  in  the  case  of  the  guinea- 
pig.  Rats  on  a  rachitic  diet  developed  alkalinity 


BIOCHEMISTRY. 


693 


throughout  the  intestinal  tract,  especially  in  the 
caecum  and  large  intestine.  The  administration  o£ 
cod-liver  oil  or  irradiated  cholesterol  restored  the 
acidity.  S.  S.  Zilva. 

Conditions  of  formation  of  malignant  tumours. 
IV.  Lactic  acid,  cytochrome,  and  glutathione 
contents  of  normal  and  cancer  tissues.  R. 
Bierich,  A.  Rosenbohm,  and  K.  Kalle  (Z.  physiol. 
Chem.,  1927, 164,  207—216 ;  cf.  A.,  1926, 8G0, 1169). — - 
Cytochrome  has  been  shown  to  be  a  regular  constituent 
of  all  normal  epithelial  tissue  in  warm-blooded  animals. 
The  cytochrome  content  in  cancers  is  now  shown  to 
increase  in  proportion  to  the  cancer  cells  present, 
and  the  same  applies  to  the  lactic  acid  and  glutathione 
content.  Since  cytochrome  is  an  intercellular  pig¬ 
ment,  it  is  not  present  in  disintegrated  cancer  tissue. 

C.  Hollins. 

Distribution  of  electrolytes  in  dogs  following 
ligation  of  both  ureters.  D.  W.  Atchley  and 
E.  M.  Benedict  (J.  Biol.  Chem.,  1927,  73,  1 — 14). — 
In  acute  uraemia,  produced,  in  dogs,  by  ligation  of 
both  ureters,  the  total  base  of  the  blood  showed  no 
significant  variation.  The  phosphates  and  sulphates 
of  the  blood  showed  an  increase  which  was  balanced 
by  an  almost  equivalent  decrease  in  chlorides  and 
carbonates.  Parallel  changes  w'ere  observed  in  the 
chloride  content  of  the  tissues,  C.  R.  Harington. 

I.  Fate  of  dihydroxyacetone  in  the  animal. 
II.  Metabolism  of  dihydroxyacetone  in  pancre¬ 
atic  diabetes.  J.  Markowitz  and  W.  R.  Campbell 
(Amer.  J.  Physiol.,  1927,  80,  548—560,  561—575).— 
Dihydroxyacetone  is  converted  into  dextrose  by  the 
liver.  When  the  liver  is  absent,  this  substance  still 
disappears  in  part  from  the  blood  when  it  is  injected, 
but  is  probably  stored  in  the  tissues,  for  a  considerable 
part  of  that  lost  from  the  blood  was  recovered 
unchanged  from  the  muscles.  These  results  provide 
further  evidence  for  the  view  that  dihydroxyacetone 
is  not  an  intermediate  in  the  catabolism  of  carbo¬ 
hydrate. 

II.  When  dihydroxyacetone  is  administered  to 
depancreatised  dogs,  its  concentration  in  the  blood 
steadily  falls,  whilst  the  concentration  of  dextrose 
rises,  and  the  substance  is  ultimately  quantitatively 
excreted  as  dextrose  in  the  urine.  It  is  not  oxidised, 
and  has  no  antiketogenic  action.  R.  K.  Cannan. 

Carbohydrate  metabolism.  III.  Influence  of 
dihydroxyacetone  on  the  respiratory  metabolism 
and  on  the  inorganic  phosphate  of  the  blood. 
C.  G.  Lambie  and  P.  A.  Redhead  (Biochem.  J.,  1927, 
21,  549 — 559). — Dihjulroxyacetone  produces,  both 
m  diabetics  and  normals,  a  more  rapid  and  more 
marked  rise  in  the  respiratory  quotient,  the  oxygen 
consumption,  and  the  total  metabolism  than  does 
dextrose,  whether  administered  intravenously  or 
orally.  These  changes  produced  in  diabetics  arc 
comparable  with  those  obtained  in  normal  persons. 
Ihere  is  also  a  fall  in  the  inorganic  phosphate  of  the 
hood  in  both  diabetics  and  normals,  which  is  more 
rapid  and  marked  than  after  the  administration  of 
dextrose.  The  curves  of  inorganic  blood-phosphate 
ollow  closely  those  of  the  respiratory  metabolism. 

3-vulose  produces  effects  intermediate  between 
nose  of  dextrose  and  dihydroxyacetone,  but  more 


closety  approximating  to  those  of  the  former  when 
small  doses  are  employed.  Respiratory  quotients 
above  unity  are  obtained  after  oral  administration  of 
50  g.  of  dihydroxyaeetone  in  normals,  S.  S,  Zilva. 

Formation  of  succinic  acid  in  the  body.  I. 
Determination  of  succinic  acid  and  its  formation 
in  muscle  and  liver  pulp.  P.  W.  Clutterbhok 
(Biochem.  J.,  1927,  21,  512— 520).— Rabbit  liver, 
weight  for  weight,  is  about  eight  times  as  active  as 
rabbit  muscle  in  the  conversion  of  both  succinic 
and  fumaric  acids  into  malic  acid.  The  velocity  of 
the  first  reaction  is  much  less  than  that  of  the  second. 
The  succinic  acid  reaction  with  muscle  does  not 
attain  quite  the  same  equilibrium  as  the  fumaric 
acid  reaction.  Cyanide  inhibits  the  change  from 
succinic  to  fumaric  acid,  but  has  no  action  on  the 
conversion  of  fumaric  into  malic  acid.  No  pro¬ 
duction  of  succinic  acid  in  presence  of  minced  organs 
could  be  established  by  using  the  following  possible 
precursors  :  acetone,  sodium  acetate,  aeetoacetate, 
a-ketoglutarate,  8-ketohexoate,  and  diacetylsuceinate. 
The  conversion  of  succinic  acid  into  fumaric  and 
malic  acids  -was  followed  polarimetrically,  the  method 
being  based  on  the  greatly  enhanced  rotation  of 
Lmalic  acid  in  presence  of  uranium  acetate. 

S.  S.  Zilva. 

Degradation  of  acetoacetic  acid  in.  the  kidney. 
I.  Snapper  and  A.  Grunbaum  (Biochem.  Z.,  1927, 
185,  223 — 228). — Perfusion  through  the  surviving 
kidney  of  blood  containing  acetoacetic  acid  leads  to 
disappearance  of  45 — 73%  of  the  latter,  less  than 
10%  being  reduced  to  p-hydroxybutyric  acid.  The 
kidney  thus  behaves  quite  differently  from  the  liver 
(this  vol.,  374).  It  is  pointed  out  also  that  experiments 
in  vitro  with  minced  kidney  tissue  lead  to  different 
results  (cf.  Von  Lagermark,  A.,  1913,  i,  1271)  and  that, 
for  experiments  of  this  type  to  have  physiological 
significance,  the  method  of  perfusion  of  the  surviving 
organ  should  be  adopted.  C.  R.  Harington  . 

Stimulation  of  sugar-regulating  mechanism 
as  shown  by  duplicate  blood-sugar  curves. 
W.  G.  Lennox  and  M.  Bellinger  (J.  Biol.  Chem., 
1927  ,  73,  237 — 249). — The  total  hyperglycemic 
reaction  following  administration  of  dextrose  was 
determined  by  measuring  the  area  enclosed  by  the 
curve  of  the  blood-sugar  variation  and  the  base  line 
of  the  normal  sugar  concentration.  When  two 
successive  doses  of  dextrose  ■were  given  by  mouth  at 
intervals  of  20  min.  to  2  hrs,,  the  magnitude  of  the 
second  reaction  was  inversely  proportional  to  the 
dose  of  sugar ;  when  the  latter  was  administered 
intravenously,  the  absolute  magnitude  of  the  first 
reaction,  and  both  the  absolute  and  relative  magnitudes 
of  the  second  reaction,  were  much  greater. 

C.  R.  Harington. 

Acid  rigor  of  glycogen-containing  and  alkaline 
(exhaustion)  rigor  of  glycogen-poor  muscles. 
L.  Wacker  (Biochem.  Z„  1927,  184,  192—215).— 
The  state  of  nutrition  of  the  muscles  at  the  moment  of 
death  determines  the  processes  causing  rigor,  muscles 
rich  in  glycogen  yielding  an  acid  rigor,  due  to  the 
formation  of  considerable  amounts  of  lactic  acid,  and 
muscle  poor  in  glycogen  an  alkaline  rigor.  Alkaline 
rigor  can  be  produced  by  first  removing  glycogen 
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by  hunger,  insulin,  or  by  repeated  small  dosea  of 
strychnine.  The  different  behaviour  of  red  and 
-white  muscle  is  confirmed,  white  muscle,  which 
possesses  greater  buffering  power,  yielding,  24  hrs. 
after  death,  0-7%  of  lactic  acid,  and  red  only  0-53%. 
In  the  most  extreme  ease  of  alkaline  rigor,  white 
muscle  gave  only  0-043%,  and  red  0-046%  of  lactic 
acid.  Exhaustion  rigor  appears  in  rabbits  within  a 
few  minutes  and  acid  rigor  after  several  hours. 
Considerable  amounts  of  ionised  protein  remain  during 
alkaline  rigor  (6 — 7%),  but  in  acid  rigor  there  is  but 
little  remaining.  P.  W.  Clutterbuck. 

Effect  of  hydrogen-ion  concentration  on 
smooth  muscle.  B.  A.  McSwiney  and  W.  H. 
Newton  (J.  Physiol.,  1927,  63  ,  51 — 60). — Increasing 
the  hydrogen-ion  concentration  from  pa  7-5  leads  to 
relaxation  of  smooth  muscle  followed  by  contraction 
beyond  about  pa  5-9  and  by  relaxation  again  about 
2-1.  Increasing  alkalinity  causes  contraction,  suc¬ 
ceeded,  at  pa  11-5,  by  relaxation.  R.  It.  Cannan. 

Hydrogen-ion  concentration  of  muscles  of  the 
cat.  K.  Furusawa  and  P.  M.  T.  Kerridge  (J. 
Physiol.,  1927,  63,  33 — 41). — The  glass  electrode  has 
been  employed  to  determino  the  pn  of  skeletal, 
cardiac,  and  uterme  muscle  of  the  cat  under  nearly 
resting  conditions,  and  that  of  skeletal  and  cardiac 
muscle  after  electrical  stimulation  and  in  rigor 
mortis.  Titration  curves  of  minced  skeletal  and 
cardiac  muscle  are  reported.  R.  K.  Cannan. 

Ammonia  in  muscle  and  its  relation  to 
function.  I.  J.  K.  Parnas  and  W.  Mozolowski 
(Biochem.  Z.,  1927,  184,  399 — 441). — Maceration  of 
vertebrate  muscle  in  water  or  physiological  salt 
solution  leads  to  the  traumatic  formation  of  about 
5  mg.  of  ammonia  per  100  g.  of  muscle.  A  borate 
solution  at  pa  9-3  prevents  this.  A  method  is  described 
for  the  determination  of  ammonia  in  muscle-  and 
other  tissues.  This  traumatic  production  of  ammonia 
is  most  prominent  in  skeletal  muscle,  less  in  cardiac 
muscle,  and  is  not  found  in  gland-tissues.  In  frog 
muscle,  it  is  complete  in  90  sec.  By  extraction  with 
the  alkaline  borate  solution,  the  ammonia  precursor 
and  some  enzyme  are  removed,  and  may  he  activated 
by  neutralisation.  Most  of  the  enzyme  is  left  behind 
in  the  residue.  The  process  is  unaffected  by  absence 
of  oxygen.  Heat,  caffeine,  and  chloroform  rigors 
have  a  similar  effect  to  the  mechanical  disintegration 
of  the  tissue.  Ammonia  accumulates  in  the  intact 
muscle  after  isolation  from  the  animal.  This  is 
more  intense  in  the  muscle  of  warm-  than  of  cold¬ 
blooded  animals.  The  process  does  not  depend  on  the 
presence  or  absence  of  oxygen,  but  fatigue  (electrical 
stimulation  or  strychnine)  produces  ammonia  in  the 
intact  muscle.  The  urea  of  the  muscle  does  not 
change  with  the  ammonia.  The  formation  of 
ammonia  in  muscle  is  connected  with  muscular 
activity.  It.  K.  Cannan. 

Effect  of  products  of  hydrolysis  of  protein  on 
metabolism.  I.  Fraction  extracted  by  and 
precipitated  in  butyl  alcohol.  II.  Effects  of 
individual  amino-acids.  D.  Rapport  and  H.  H. 
Beard  (J.  Biol.  Chem.,  1927,  73,  285—298,  299— 
319). — I.  The  fraction  of  the  amino-acids,  resulting 
from  the  acid  hydrolysis  of  gelatin  and  easeinogen, 


which  is  extracted  by  butyl  alcohol  and  separates 
spontaneously  from  the  solvent  (cf.  Dakin,  A.,  1919, 
i,  150),  has  a  specific  dynamic  effect  which  is  pro¬ 
portional  to  the  amount  injected,  and  is  greater,  per  g. 
of  nitrogen,  than  that  of  the  original  protein,  this 
difference  being  more  marked  in  the  ease  of  easeinogen. 
Administration  of  the  amino-acid  fraction  together 
with  the  protein  results  in  an  additive  specific  dynamic 
action;  the  amino-acid  fraction  does  not  neutralise 
the  specific  dynamic  effect  of  glycine  administered 
simultaneously,  thus  differing  from  the  proteins 
themselves  and  the  complete  mixture  of  hydrolytic 
products  (this  vol.,  170). 

II.  The  specific  dynamic  action  of  valine  is  nil; 
that  of  phenylalanine  is  greater  than  that  of  glycine, 
whilst  tyrosine  is  approximately  equivalent  to  alanine ; 
the  sum  of  the  effects  of  the  glycine,  alanine,  leucine, 
tyrosine,  and  phenylalanine  accounts  for  the  whole 
of  the  effect  of  the  above-described  amino-acid 
fraction  from  gelatin  and  easeinogen,  the  greater 
effect  of  the  easeinogen  fraction  being  due  to  its  high 
content  of  phenylalanine.  The  specific  dynamic 
effects  of  other  proteins,  however,  cannot  be  calculated 
from  their  content  of  these  amino-acids.  From  the 
above  results,  it  appears  that  the  specific  dynamic 
effect  of  an  amino-acid  is  proportional  neither  to  its 
nitrogen  content  nor  to  its  power  of  raising  the  amino- 
nitrogen  concentration  in  the  blood. 

C.  R.  Harington. 

Nitrogenous  metabolism  in  the  puerperium. 
V.  J.  Harding  and  R.  C.  Montgomery  (J.  Biol. 
Chem.,  1927,  73,  27—40).— All  attempts  to  check  the 
process  of  involution  of  the  uterus,  by  administration 
of  high-calorie,  high-carbohydrate  diets  during  the 
puerperium,  failed.  Negative  nitrogen  balances, 
despite  the  adequate  nitrogen  intake,  were  observed 
in  all  cases  save  one,  in  which  lactation  was  sup¬ 
pressed.  It  is  thought,  therefore,  that  the  loss  of 
nitrogen  wrhich  occurs  in  the  normal  puerperium  is 
associated  with  the  initiation  of  lactation  rather 
than  with  involution  of  the  uterus.  This  conclusion 
is  supported  by  observations  of  the  creatine  excretion, 
-which  is  very  much  greater  in  the  lactating  than  in 
the  non-laetating  puerperium,  C.  R .  Harington. 


Chemistry  of  menstruation.  K.  Klaus  (Bio¬ 
chem.  Z.,  1927,  185,  3— 10).— Whilst  choline  could 
not  be  isolated  from  menstrual  blood,  trimethylamine 
and  possibly  traces  of  methylamine  were  obtained 
from  this  source.  It  is  thought,  therefore,  that  the 
choline  previously  shown  to  be  present  in  the  blood 
of  women  during  menstruation  (A.,  1926,  195)  is 
excreted  through  the  uterus  and  broken  down  by  the 
action  of  the  vaginal  flora.  C.  R.  Harington. 

Fate  of  anthranilic  acid  in  the  animal  body. 
K.  Mitsuba  and  K.  Icuihara  (Z.  physiol.  Chem., 
1927, 164,  244 — 254). — -No  kynurenic  acid  is  observed 

in  the  urine  of  animals  injected  subcutaneously  with 
anthranilic  acid,  the  latter  being  converted  to  a  small 
extent  into  o-carbaminobenzoic  acid.  The  urine  of 
the  treated  animals  is  strongly  lsevorotatory  and  has 

reducing  properties,  both  being  probably  due  to  a  new 

conjugated  glyeuronic  acid,  m-  and  p-Aminobenzoic 
acids  do  not  couple  with  glyeuronic  acid  in  the  animal 
body.  C.  Hollins. 
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Formation  of  hippuric  acid  in  the  animal 
organism.  M.  Sekine  (Z,  physiol.  Chera.,  1927, 
164,  226 — 235). — It  is  shown  that,  contrary  to  general 
belief,  the  formation  of  hippuric  acid  from  phenyl¬ 
alanine  is  not  exclusively  due  to  protein  fermentation 
in  the  intestine,  but  can  take  place  in  the  tissues  with¬ 
out  participation  by  the  intestinal  bacteria.  The 
conversion  also  takes  place  in  the  surviving  kidney. 
Hippuric  acid  formation  is  not  observed  after  sub¬ 
cutaneous  injection  of  phenylpyruvic  or  phenyl-lactic 
acid,  nor  by  perfusion  of  dog’s  kidney  with  phenyl¬ 
pyruvic  acid.  It  is  suggested  that  hippuric  acid  is 
formed  by  way  of  cinnamic  acid  and  benzoic  acid. 

C.  Hollins. 

Fat  and  lipin  metabolism.  I.  Alimentary 
lipsemia .  II.  Alimentary  cholesterolsemia. 
III.  Alimentary  lecithinsemia.  S.  Leites  (Bio- 
ehem.  Z.,  1927, 184,  273—299,  300—309,  310—317).— 
I.  Changes  in  the  concentrations  in  the  blood  of 
neutral  fat,  cholesterol,  and  phosphatides  have  been 
determined  at  intervals  after  the  oral  administration 
of  olive  oil  and  oleic  acid  to  dogs.  Emphasis  is  laid  on 
the  increase  in  cholesterol.  Ifrom  comparisons  of  the 
arterial  and  venous  blood  of  various  organs,  it  is 
concluded  that  cholesterol  is  concerned  with  the 
functions  of  the  liver,  spleen,  and  lungs  in  fat 
metabolism. 

II.  When  cholesterol  is  fed  with  olive  oil,  the 
changes  in  the  blood  and  bile  are  similar  to  those  when 
olive  oil  is  alone  fed.  The  cholesterol  is  withdrawn 
from  circulation  chiefly  by  the  lungs. 

III.  The  increase  in  phosphatides  of  the  blood  and 

the  differences  between  the  arterial  and  venous  blood 
of  various  organa  after  feeding  lecithin  are  no  greater 
than  when  olive  oil,  oleic  acid,  or  cholesterol  is  fed. 
An  increase  in  cholesterol  and  in  neutral  fat  occurs. 
The  results  confirm  the  conclusion  that  the  lungs  have 
a  function  in  the  preliminary  metabolism  of  fats  and 
cholesterol.  R.  K.  Cannan. 


Physicochemical  explanation  of  normal  bone 
formation,  production  of  crystalline  deposits  in 
illness,  and  of  influence  of  alkalis  on  assimil¬ 
ation.  N,  R.  Dhar  (Z.  anorg.  Chem.,  1927,  162, 
243 — 250;  cf.  A.,  1926,  426). — It  is  suggested  that 
normal  bone  formation  is  effected  by  the  adsorption 
and  coagulation  of  colloidal  calcium  phosphate  and 
carbonate  present  in  the  body-fluids  by  the  same  salts 
already  present  in  the  cartilage  in  the  semi-solid  state, 
the  process  going  on  continuously.  In  old  age,  the 
bones  become  thin  and  porous,  probably  because 
the  hydrogen-ion  concentration  of  the  body-fluids 
increases,  and  also  the  amount  of  water  decreases,  so 
that  the  concentration  of  the  peptising  agents  present 
increased.  Dead  tissue  and  foreign  substances  may 
act  as  nuclei  for  the  adsorption  and  coagulation  of 
sols  of  various  less  soluble  substances,  such  as  uric 
aci(b  The  initial  formation  of  such  deposits  may  be 
ascribed  to  the  dilution  of  the  peptising  agents 
present  by  excess  of  water.  Alkalis  promote 
assimilation,  and  may  therefore  be  of  use  in 
remedying  certain  states  due  to  defective  assimilation. 
e  stabilising  action  of  the  citrate  ion  on  milk  and 
o°  is  probably  to  be  attributed  to  its  increasing 
charge  of  the  colloid  particles.  R.  Cuthill. 


Lactose  and  calcium-phosphorus  balance  in 
dogs.  E.  G.  Gross  (Amer.  J.  Physiol.,  1927,  80, 
661 — 667). — A  lactose  diet  reduced  the  ammonia 
excretion  and  increased  the  calcium  excretion  of 
normal  dogs.  In  parathyroideetomised  dogs,  lactose 
prevented  the  retention  of  phosphorus  and  calcium. 

R.  K.  Cannan. 

Diet  and  calcium  assimilation.  X.  Influence 
of  ultra-violet  light  on  calcium  and  phosphorus 
metabolism  in  milking  cows.  E.  B.  Hart,  H. 
Steenbock,  H.  Scott,  and  G.  C.  Humphrey  (J.  Biol. 
Chem.,  1927,  73,  59 — 68). — Neither  the  calcium  and 
phosphorus  metabolism  nor  the  production  of  milk  in 
milking  cows  is  significantly  affected  by  exposure  of 
the  animals  to  ultra-violet  light.  The  difference 
between  this  result  and  that  previously  obtained  for 
goats  (A.,  1925,  i,  108)  is  ascribed  to  the  fact  that  the 
cow  obtains  most  of  its  vitamin-D  from  the  food. 

C.  R.  Harinqton. 

Influence  of  renal  function  on  concentration  of 
sulphur  compounds  in  blood.  Effect  of  adminis¬ 
tration  of  sulphur  on  concentration  of  sulphur 
compounds  in  blood  and  urine.  W.  Denis  and 
L.  Reed  (J.  Biol.  Chem.,  1927,  73,  41—50,  51—57).— 
The  effect  of  uranium  nephritis  on  the  sulphur  com¬ 
pounds  of  the  blood  varies  with  the  nature  of  the  renal 
lesion  produced.  When  diuresis  results,  whether  or 
not  the  non-protein  nitrogen  be  increased,  the  total 
sulphates  are  markedly  and  the  neutral  sulphur 
slightly  reduced;  when  anuria  results  from  large 
doses  of  uranium,  the  concentration  of  all  sulphur 
compounds  in  the  blood  rises.  Oral  administration  of 
0-5  g.  of  sulphur  per  kg.  to  dogs  resulted  in  an  increase 
in  all  sulphur  compounds  of  blood  and  urine,  which, 
however,  accounted  for  only  10%  of  the  sulphur 
ingested.  The  increase  was  most  marked  in  the 
inorganic  sulphates.  It  is  probable,  therefore,  that 
the  sulphur  was  absorbed  in  the  form  of  hydrogen 
sulphide,  produced  by  bacterial  action  in  the  intestine, 
and  that  this  was  largely  oxidised  in  the  body  to 
sulphate.  C.  R.  Harington. 

Sulphur  metabolism  of  the  dog.  V.  Toxic 
action  of  mercapturic  acids.  E.  H.  Callow  and 
T.  S.  Hele  (Biochcm.  J.,  1927,  21,  606 — 610). — 
p-Bromo-  and  p-chloro-phenylmercapturic  acids, 
whether  given  by  the  mouth  or  subcutaneously, 
cause  transient  hcemoglobinuria  in  the  dog.  There  is 
a  minimum  dose  required  to  produce  this  effect. 
There  is  no  evidence  of  any  conversion  of  mercapturic 
acids  into  ethereal  sulphates  in  the  dog. 

S.  S.  Zilva. 

Sulphur  metabolism  of  the  dog.  VI.  Meta¬ 
bolism  of  the  pig  and  dog  compared.  H.  I. 
Coombs  and  T.  S.  Hele  (Biochem.  J.,  1927,  21,  611 — 
622). — Ethereal  sulphates  are  less  readily  formed  in 
the  pig  than  in  the  dog  on  the  administration  of 
phenolic  substances.  The  balance  of  the  phenols  is 
probably  excreted  in  combination  with  glycuronic 
acid.  As  in  the  dog,  there  is  also  no  rise  in  the  neutral 
sulphur.  No  mercapturic  acids  could  be  isolated  after 
the  administration  of  mono h alo genb enzenes  to  the  pig, 
nor  was  there  any  evidence  of  conversion  of  mer- 
capturie  acids  into  ethereal  sulphates.  Mercapturic 
acids  in  doses  three  times  the  toxic  dose  for  the  dog 
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per  kg.  body-weight  do  not  produce  hsemoglobinuria 
in  the  pig  (see  preceding  abstract).  S,  S.  Zilva. 

Sulphur  metabolism  of  the  dog.  VII.  Effect 
of  fluorobenzene  on  sulphur  metabolism.  H.  I. 
Coombs  {Bioehem.  J.,  1927,  21,  623— 624).— Oral 
administration  of  fluorobenzene  raises  the  output  of 
neutral  sulphur  in  the  dog  only  to  a  small  extent. 
The  administration  of  benzene  produces  an  increase 
of  the  same  order.  S.  S.  Zilva. 

Micrurgical  studies  in  cell  physiology.  III. 
Action  of  carbon  dioxide  and  some  salts  of 
sodium,  calcium,  and  potassium  on  the  proto¬ 
plasm  of  Amoeba  dubia.  P.  Reznikoff  and  R. 
Chambers  (J.  Gen.  Physiol.,  1927,  10,  731 — 738). — 
The  toxicity  of  various  salts  to  Amoeba  dubia  is 
primarily  determined  by  their  cations,  but  modifying 
effects  of  the  anions  have  been  detected  by  the 
micrurgical  technique.  W.  0.  Kermack. 

Micrurgical  studies  in  cell  physiology.  IV. 
Colorimetric  determination  of  the  nuclear  and 
cytoplasmic  pB  in  the  starfish  egg.  R.  Chambers 
and  H.  Pollack  (J.  Gen.  Physiol.,  1927,  10,  739— 
755). — Normal  cytoplasm  of  living  eehinoderm  eggs 
has  pa  between  6-6  and  8*8,  but  after  injury  it  becomes 
more  acid.  The  intranuclear  psl  of  the  immature 
As  terms  egg  is  7-54-0*1.  W.  0.  Kermack. 

Effect  of  salt  concentration  of  the  medium  on 
the  rate  of  osmosis  of  water  through  the  mem¬ 
brane  of  living  cells.  B.  Lucre  and  M.  Mc- 
Cutcheon  {J.  Gen.  Physiol.,  1927,  10,  665—670).— 
Experiments  on  the  rate  of  diffusion  of  water  through 
the  membrane  of  the  unfertilised  egg  of  the  sea  urchin 
(Arbacia)  in  solutions  of  sea- water  of  various  strengths, 
indicate  that  the  permeability  of  the  membrane  to 
water  is  greater  when  the  osmotic  pressure  of  the 
medium  is  high  than  when  it  is  low. 

W.  0.  Kermack. 

Activation  of  starfish  eggs  by  acids.  II. 
Action  of  substituted  benzoic  acids  and  of 
benzoic  and  salicylic  acids  as  influenced  by 
their  salts-  R.  S.  Lillie  (J.  Gen.  Physiol.,  1927, 
10,  703 — 723). — The  activation  of  unfertilised  star¬ 
fish  eggs  by  a  suitable  organic  acid  is  greater  in 
presence  of  the  sodium  salt  of  that  acid,  although  in 
an  unbuffered  medium  the  effect  is  usually  dependent 
on  the  pn  alone.  The  experi  mental  facts  are  consistent 
with  the  view  that  the  cell  membrane  is  permeable  only 
to  the  undissociated  acid,  which  after  penetration 
dissociates  and  thus  activates  the  cell. 

W.  0.  Kermack. 

Preparation  of  sepiamelanin  from  sepia- 
melanic  acid.  0.  Abler  (Bioehem.  Z.,  1927,  185, 
169 — 172). — Sepiamelanic  acid  had  similar  physio¬ 
logical  effects  to  those  deserihed  for  tyrosine-melanic 
aeid  (A.,  1923,  i,  1218),  but  was  more  powerful  in  its 
action.  On  heating  for  2  brs.  at  270°,  it  was  converted 
into  sepiamelanin,  C.  R,  Harington. 

Physiology  of  the  spleen.  K.  Mitsuba  (Z. 
physiol.  Chem,,  1927,  164,  236 — 243), — For  at  least 
some  time  after  extirpation  of  the  spleen  the  quantity 
of  conjugated  sulphuric  and  glycuronic  acids  in  the 
urine  increases.  The  increase  hears  no  relation  to 
the  anaemia  which  follows  the  operation.  It  is  prob¬ 


able  that  the  spleen  has  a  destructive  action  on  various 
poisons.  It  also  plays  an  important  role  in  the  form¬ 
ation  of  urochrome  pigments  from  tryptophan  in  the 

animal  organism.  C.  Hollins. 

Action  of  choline  on  the  animal  organism  and 
its  relation  to  creatine.  E.  Abderhalbek  and  S. 
Buadze  (Z.  physiol.  Chem.,  1927,  164,  280—305).- 
Choline  may  be  administered  to  animals  per  os  or  sub¬ 
cutaneously  in  considerable  doses  (up  to  one  third  of 
the  lethal  dose)  without  serious  effects.  It  is  shown 
that  this  is  not  due  to  destruction  of  the  base  in  the 
intestinal  canal  nor  to  deficient  resorption.  The 
increased  creatinine  excretion  in  the  urine  of  dogs 
treated  with  choline  (Riesser,  A.,  1914,  i,  632)  is  con¬ 
firmed.  Riesser’s  view,  that  choline  after  partial 
demethylation  combines  with  carbamide  to  form 
creatine,  is  supported  by  the  increase  in  creatine  or 
creatinine  in  brain  or  muscle  preparations  treated 
with  liver  preparation,  containing  arginase,  after 
addition  of  arginine,  and  choline.  It  is  possible  that 
creatine  is  a  stage  in  the  metabolism  of  choline,  and 
especially  that  muscle-  and  probably  nerve-tissues 
remove  choline  by  conversion  into  creatine.  The 
process  may  be  reversible.  The  conversion  of  serine 
into  creatine  by  way  of  hydroxyethylamine  and 
choline  seems  probable.  C.  Hollins. 

Preparation  and  pharmacological  action 
of  triacetylpyrogallol-o -carboxylic  acid.  S. 
Prankel  (Bioehem.  Z„  1927,  184,  383—384).- 
Pyrogallol  was  converted  into  its  carboxylic  acicl  by 
heating  with  sodium  hydrogen,  carbonate  and  water, 
and  acidifying  the  solution ;  by  treatment  with  acetic 
anhydride,  this  was  converted  into  trmetylpyro- 
<j allot- o-carboxylic  acid,  m.  p.  164°.  The  antipyretic 
and  narcotic  actions  of  this  substance  were  less  than 
those  of  aspirin.  R.  K.  Canxan. 

Preparation  of  the  sodium  salts  of  the  higher 
unsaturated  acids  of  cod-liver  oil.  B.  I.  Slovzov 

and  P.  P,  Astanik  (Arch.  biol.  nauk,  1924,  24,  73— 
75). — The  calcium  soaps  of  the  acids  of  cod -liver  oil 
were  pressed,  mixed  with  plaster  of  Paris,  and 
extracted  for  several  days  at  10°  with  benzene  con¬ 
taining  5%  of  ethyl  alcohol,  in  which  calcium  oleate 
is  relatively  insoluble.  These  soaps  yielded  fata  of 
high  iodine  value  (150—183)  which  may  be  used 
therapeutically  as  substitutes  for  chauimoogra  oil 
derivatives.  Chemical  Abstracts. 

Nomenclature  of  ferments.  I.  A.  Smorodincev 
(J,  Russ.  Phys.  Chem.  Soc.,  1926,  58,  897 — 902)  — 
The  author  proposes  to  use  the  term  “  ferment 
only,  since  there  is  now  no  distinction  made  between 
organised  ferments  and  unorganised  ferments.  The 
following  reactions  due  to  ferments  are  recognised, 
and  names  are  proposed  for  each  kind  of  ferment. 
,4.  Hydrolyses  :  (i)  of  ethers  and  carbohydrates— 
gycidase ;  (ii)  of  esters — lipidase  :  (iii)  Protein  fer¬ 
ments — protedase.  B.  Oxidative  and  reducing  fer¬ 
ments.  C.  Coagulating  ferments.  D.  Ferments 
which  hydrolyse  with  evolution  of  carbon  dioxide. 

E.  Roth  stein. 

Enzyme  specificity.  H.  von  Euler  and  K. 
Josefhson  (Z.  physiol.  Chem.,  1927, 166,  294—317). 
— Mainly  theoretical.  The  presence  of  a  third  sub* 
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stance  besides  enzyme  and  substrate  may  partly 
inhibit  enzymic  activity  in  two  ways  :  (a)  there  may 
be  combination  between  the  enzyme  and  the  inhibitory 
substance  which  leads  to  a  diminution  in  the  amount 
of  the  active  enzyme,  (b)  the  rate  of  breakdown  of  the 
enzyme-substrate  complex  to  the  final  products  of 
hydrolysis  may  be  slowed.  The  criteria  for  the  exist¬ 
ence  of  these  two  types  of  inhibition  are  discussed  in 
the  light  of  recent  work  of  Euler,  Josephson,  Kuhn 
and  Munch,  and  others  on  the  hydrolysis  of  sucrose 
and  raffinose  by  invertase.  The  experimental  results 
when  a-glucose  is  the  inhibitory  substance  appear  to 
be  due  to  the  superposition  of  two  kinds  of  inhibition 
phenomena. 

It  is  suggested  that  in  the  hydrolysis  of  sucrose  two 
successive  intermediate  invertas e-sucrose  complexes 
occur.  In  the  first,  the  combination  between  enzyme 
and  substrate  is  through  the  lsevulose  half  of  the 
sucrose  molecule,  whilst  in  the  second,  and  extremely 
labile,  complex  both  halves  of  the  disaccharide  mole¬ 
cule  are  bound  to  the  enzyme.  The  affinity  of 
intestinal  ereptase  for  glycine  and  glycylglycine  is 
through  the  amino-group  in  each  case.  Enolisation 
and  the  formation  of  a  second  linking  between  the 
peptidase  molecule  and  the  substrate  may  precede 
actual  hydrolysis  of  the  dipeptide. 

A  comparison  is  made  between  the  relative  hydro¬ 
lytic  activity  of  pure  invertase  and  of  hydrochloric 
acid  toward  sucrose.  H.  D.  Kay. 

Influence  of  starch,  injection  on  blood  amylase. 
M.  Magaram  and  W.  Enqelhardt  (Biochem.  Z., 
1927,  182,  215—219). — The  amylase  content  of 
normal  rabbit’s  blood  varies  during  the  day  and  from 
day  to  day  in  a  manner  which  bears  no  relationship 
to  the  nutritive  conditions.  Following  single  or 
repeated  starch  injections,  no  regular  variations  in  the 
amylase  value  are  observed  either  on  the  day  of 
injection  or  on  subsequent  days.  J.  Pryde. 

Activation  of  pancreatic  lipase.  K.  M.  Buikov 
and  D.  S.  Fhrsikov  (Arkli.  Biol.  Naouk,  1925,  25, 
21 — 26). — Bile  has  no  effect  on  the  digestion  of  olive 
or  cod-liver  oil  by  lipase.  The  activity  of  the  lipase 
is  enhanced  by  the  addition  of  ethyl  alcohol,  or,  to  a 
smaller  extent,  by  ethyl  ether,  chloroform,  acetone,  or 
carbon  disulphide.  The  effect  is  not  universal,  and 
it  is  hence  considered  that  the  activating  agent  must 
react  with  the  enzyme  as  well  as  with  the  substrate. 
It  is  not  necessary  to  assume  the  existence  of  specific 
lipases.  Lanolin,  which  is  not  attacked  by  pancreatic 
lipase,  is  digested  on  addition  of  carbon  disulphide; 
acetone  entirely  inhibits  the  decomposition  of  lanolin. 

Chemical  Abstracts. 

Ekrzynies  of  hexose  fission  and  their  range  of 

action.  I.  H.  von  Euler,  R,  Nilsson,  and  T. 
Lovgren  (Z.  physiol.  Chem.,  1927,  166,  91—102).— 
The  enzymic  action  of  extracts  of  rabbit  muscle, 
alone  and  with  addition  of  insulin,  adrenaline,  and 

co-zymase,  is  followed  by  determinations  of  glycogen, 
dextrose,  and  lactic  acid,  and  of  methylene-blue 
reduction.  The  differences  between  glycogen  lost 
and  the  sum  of  the  dextrose  and  lactic  acid  formed 
(calculated  as  glycogen)  are  noted.  C.  Hollins. 

Enzymic  formation  of  lactic  acid  in  muscle 
extract.  XV,  Hexosemonophosphates.  0. 

Z  Z 


Meyerhof  and  K.  Lohmann  (Biochem.  Z,,  1927, 
185,  113 — 164). — In  their  chemical  behaviour,  the 
hexosemonophosphates  at  present  known  fall  into 
two  groups  :  the  compounds  obtained  from  natural 
sources  (cf.  Robison,  A.,  1923,  i,  86;  Neuberg,  A,, 
1918,  i,  423)  and  those  obtained  synthetically  (cf. 
Nodzu,  A.,  1925,  i,  515 ;  Neuberg  and  Hatano,  A., 
1926,  941).  The  natural  compounds  have  a  greater 
reducing  value  (approximately  equivalent  to  that  of 
dextrose),  and  are  much  more  readily  spontaneously 
oxidised  in  phosphate  solution  than  the  synthetic 
compounds.  The  hexosephosphate  of  Robison 
shows  a  higher  aldose  value  by  the  method  of  Will-, 
statter  and  Sehudel  (A.,  1918,  ii,  337),  and  is  less 
readily  oxidised  in  phosphate  solution  than  that  of 
Neuberg;  it  probably  contains,  therefore,  a  higher 
proportion  of  dextrose  than  the  latter.  The  com¬ 
pound  of  Robison  has  ■phl  0-94,  pk„  6-11 ;  that  of 
Neuberg  ■pk1  0-97,  pk2  611;  the  synthetic  hexose¬ 
phosphate  of  Hatano,  pkx  0-61,  pk2  5-83;  that  of 
Nodzu,  pk1  0-84,  pk2  5-67.  Muscle  extract  is  almost 
without  effect  on  the  synthetic  hexosephosphates ; 
the  natural  compounds,  however,  undergo  a  trans¬ 
formation  similar  to  that  observed  for  the  polysac¬ 
charides  and  fermentable  hexoses  (this  vol.,  75),  there 
being  at  first  a  rapid  formation  of  lactic  acid  and 
equivalent  disappearance  of  inorganic  phosphate, 
followed  by  slower  production  of  lactic  acid  parallel 
with  reappearance  of  phosphate.  The  reaction 
demands  the  presence  of  co-ferment  and  exhibits  the 
same  relationships  to  fluorides  and  arsenate  as  in  the 
previous  cases.  Similar  results  were  again  obtained 
on  submitting  the  natural  hexosemonophosphates  to 
yeast  fermentation.  It  is  therefore  very  probable 
that  a  hexosemonophosphate  is  an  intermediate  stage 
in  the  enzymic  degradation  of  carbohydrate  by  muscle 
extract  or  by  yeast.  C.  R.  Harington. 

Co-zymase.  X.  H.  von  Euler,  R.  Nilsson, 
and  B.  Jansson  (Z.  physiol.  Chem.,  1927, 163,  202 — 
218;  cf.  this  vol.,  77.  279). — Experiments  on  the 
decoiorisation  of  methylene-blue  by  preparations  of 
washed  and  unwashed,  fresh  and  dried  frog  and  rat 
muscle,  in  presence  or  absence  of  added  sodium  suc¬ 
cinate  or  zymophosphate,  show  that  drying  usually 
activates  the  reductase,  and  in  every  case  the  washed 
muscle  preparations  are  activated  both  by  sodium 
succinate  and  by  zymophosphate.  The  extract  made 
by  rubbing  muscle  with  sand  and  water  reduces 
methylene-blue  when  similarly  activated;  it  both 
produces  and  consumes  lactic  acid,  and  exchange  of 
phosphorus  occurs.  The  ratio  of  co-zymase  in  blood 
to  that  in  muscle  is  found  to  be  1  :  15. 

Washed  dried  bottom-yeast  is  unable  to  ferment 
zymophosphate  in  the  absence  of  added  co-zymase. 

The  identity  of  co-zymase  with  eo-reduetase 
(Batelli  and  Stern’s  “  pnein,”  Meyerhof’s  “  respiratory 
body  ”)  is  confirmed,  and  the  ratio  of  the  co -zymase 
contents  of  muscle  extract  and  yeast  extract  is  found 
to  be  about  0-04  :  1 . 

The  bearing  of  these  results  on  the  mode  of  action 

of  insulin  is  discussed.  C.  Hollins. 

Effect  of  X-rays  on  autolysis  and  proteolysis. 
R.  Herzger  (Biochem.  Z.,  1927, 184,  341 — 358).— 
The  autolysis  of  the  liver  and  lungs  of  X-imidiated. 
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guinea-pigs  is  50 — 60%  greater  than  that  of  the 
tissues  of  normal  animals,  although  direct  irradiation 
of  the  minced  organs  hi  vitro  is  without  effect.  In¬ 
creased  proteolysis  of  peptone  by  the  tissues  of  the 
irradiated  animals  is  also  observed. 

R.  K,  Cannan. 

Characterisation  of  pepsin  action.  III.  H. 

Stkudel  and  J.  Ellinghaus  (Z.  physiol.  Choru., 
1927,  166‘  84 — 90  ;  cf.  A.,  1926,  S66;  Waldschmidt- 
Leitz  and  Simons,  A.,  1926,  1049). — Repetition  of 
fermentation  experiments  with  easeinogen,  edestin, 
and  gelatin  confirms  results  previously  reported ;  the 
ratio  of  new  carboxyl  groups  to  new'  amino-groups 
liberated  during  the  action  of  the  enzyme  is  not  1  :  1 
(Waldschmidt-Leitz  and  Simons),  but  varies  from 
2  :  1  to  6  :1,  and  in  the  case  of  gelatin  reaches  48 :  1 
in  2  lirs.,  becoming  5'S :  1  in  4  lira,  and  5'5 :  1  in 
24  hrs.  No  measurable  quantity  of  new  carboxyl 
groups  results  from  the  action  of  pepsin  on  histone, 
although  new  amino-groups  are  liberated. 

C.  Hollins. 

Effect  of  halogen  salts  on  peptic  digestion. 
W.  M.  Clifford  (Biochem.  J.,  1927,  21,  544 — 548). — 
Clotting  of  milk  by  pepsin  is  hastened  by  sodium, 
potassium,  and  ammonium  chlorides  and  bromides, 
the  optimum  concentration  lying  between  0-07  and 
0-018 Ji,  The  ammonium  salts  have  the  strongest 
effect.  The  iodides  and  fluorides  of  the  above  cations 
either  retard  or  inhibit  the  dotting  action  of  the 
enzyme.  This  retarding  action  of  the  salts  is  also  a 
function  of  concentration.  The  effect  of  ammonium 
iodide  is  very  weak  compared  with  that  of  sodium 
iodide.  The  ammonium  radical  favours  coagulation 
by  pepsin.  In  presence  of  magnesium,  calcium,  and 
barium  halides,  there  is  a  great  increase  in  the  rate 
of  coagulation  of  milk  by  pepsin.  The  action  is 
weakest  with  magnesium  salts.  S.  S.  Zxlva. 

Trypsin  and  enter okinase.  E.  Waluschsudt- 
Leitz  and  K.  Linderstrom-Lang  (Z.  physiol.  Chem., 
1927,  166,  227 — 240), — The  adsorption  relationships 
of  the  three  substances  concerned — trypsin  (  =  trypsin  - 
ogen),  enterokinase,  and  trypsin-kinase — have  been 
studied.  Trypsin  and  trypsin-kinase  adsorbed  on 
aluminium  hydroxide  are  still  enzymically  active. 
Enterokinase,  on  the  other  hand,  loses  its  activity 
by  adsorption  on  the  same  agent,  i.e,.,  is  rendered 
incapable  of  combining  with,  and  so  activating,  trypsin. 
Trypsin  and  trypsin-kinase  are  adsorbed  in  a  quantit¬ 
atively  similar  way  by  the  same  concentration  of 
aluminium  hydroxide.  The  specificity  of  the  two 
enzymes  remains  the  same  after  adsorption,  since  the 
enterokinase  portion  of  the  activated  trypsin  mole¬ 
cule  which  is  responsible  for  the  difference  in  the 
specific  action  of  the  two  proteases,  i.e.,  has  to  do 
with  the  formation  of  the  trypsin-substrate  complex,  is 
not  concerned  directly  in  the  adsorption  linking. 
When  enterokinase  itself  is  adsorbed,  as  on  aluminium 
hydroxide  or  on  easeinogen,  either  the  specific  trypsin- 
or  the  protein-binding  group  of  the  activator  is  taken 
up  by  the  adsorbent,  so  that  the  adsorption  complex 
cannot  be  other  than  inactive.  H.  D.  Kay. 

Preparation  of  trypsin  free  from  enterokinase. 
E.  Waldschmidt-Leitz  and  K.  Linderstrom-Lasg 
(Z.  physiol.  Cliem.,  1927,  166,  241— 246).— Trypsin- 


kinase,  but  not  (inactive)  trypsin,  is  specifically 
adsorbed  by  easeinogen.  A  pure  trypsin  preparation 
may  be  obtained  from  the  extract  of  dried  pancreas 
{which  contains  erepsin  and  activated  trypsin  in 
addition  to  trypsin  itself)  by  adding  a  solution  of 
easeinogen  to  the  extract  and  precipitating  the  protein, 
together  with  adsorbed  trypsin-kinase,  by  adding  a 
suitable,  quantity  of  acetic  acid.  The  same  process  is 
repeated  twice  on  the  filtrate,  to  ensure  quantitative 
removal  of  the  activated  enzyme.  The  trypsin  in  the 
final  filtrate  is  then  freed  from  erepsin  by 'the  method 
of  Wraldschmidt-Lcitz  and  Hartcneek  {A.,  1925,  i, 
1360).  H.  D.  Kay. 

Enzymic  activity  of  pancr  eatic  and  intestinal 
secretions.  E.  Waldschmidt-Leitz  and  J.  'Wald- 
Schmidt-Graser  (Z.  physiol.  Chem.,  1927, 166,  247— 
261). — Most  of  the  recent  work  on  the  specificity  of 
the  pancreatic  enzymes  has  been  carried  out  on 
extracts  of  dried  pancreas.  The  present  work  deals 
with  the  enzymes  in  normal  pancreatic  juice  (fistula 
dogs).  Pancreatic  juice  is,  enzymically,  qualitatively 
similar  to  extracts  of  the  dried  gland,  but  the  enzyme 
concentration  in  the  secretion  is  about  one  fifth  to 
one  tenth  that  in  the  extract.  Moreover,  the  ratio 
enzymic  :  non-enzymic  material  is  less  in  the  secretion 
than  in  the  extract  for  lipase,  amylase,  and  erepsin, 
but  greater  for  trypsin.  For  purposes  of  investigation, 
the  extract  of  the  dried  gland  is  more  useful,  on  the 
whole,  than  the  natural  secretion. 

Pancreatic  and  intestinal  erepsin  are  identical. 
The  secretion  of  an  isolated  loop  of  small  intestine, 
months  after  the  operation,  still  contains  appreciable 
quantities  of  erepsin,  although  neither  trypsin  nor 
enterokinase  is  present.  After  pancreatectomy,  the 
enterokinase  content  of  the  intestinal  mucosa 
diminishes  in  a  few  days  to  a  very  low  figure.  The 
presence  of  enterokinase  depends  on  the  supply  of 
pancreatic  juico.  The  juice  contains  the  inactive 
precursor,  which  is  transformed  into  the  active 
“  kinase  ”  in  the  cells  of  the  gut  wall.  H.  D.  Kay. 

Enzymic  hydrolysis  of  protamines.  E.  Wald- 
schmidt-Leitz  and  T.  Rollman  (Z.  physiol.  Chem., 
1927,  166,  262— 267}.— The  hydrolysability  of  the 
four  protamines  clupeine,  salmine,  scombrinc,  and 
sturine  by  the  purified  proteases  trypsin  (=trypsin- 
ogen),  trypsin-kinase  (= activated  trypsin),  erepsin, 
papain,  and  papain-hydrogen  cyanide  has  been 
studied.  Trypsin-kinase  is  most  active,  then 
papain-hydrogen  cyanide,  both  enzymes  attacking 
all  four  protamines.  Erepsin  and  papain  are  entirely 
without  action,  but  trypsin  brings  about  _  partial 
hydrolysis  of  the  first  three  proteins.  Clupeine  and 
salmine  succumb  very  similarly  to  enzymic  attack, 
scombrinc  is  intermediate,  whilst  sturine  is  the  most 
resistant.  There  is  a  correlation  in  this  group  of 
proteins  between  decreasing  ease  of  hydrolysis  and 
decreasing  proline  content.  H.  D.  Kay. 

Tryptic  digestion.  IV.  R.  Ehrenberg  (Bio¬ 
chem.  Z„  1927,  184,  90— 104).— The  method  of  free 
diffusion  from  tryptic  digests  is  used  to  study  the 
course  of  proteolysis  and  of  the  changes  in  activity 
of  the  enzyme.  Using  trypsin  and  a  1 — 2%  solution 
of  easeinogen  there  is  at  first  an  apparent  increase  m 
concentration  of  enzyme.  The  diffusibility  of  the 
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enzyme  decreases  initially,  then  increases,  and  finally 
exceeds  the  original  value.  With  higher  concen¬ 
tration  of  caseinogen,  the  changes  are  the  same,  but 
are  relatively  smaller,  owing  to  increased  formation 
of  inhibiting  material  from  the  substrate  (cf.  A., 
1925,  i,  103,  202 ;  1926,  203).  I\  W.  Clutterbuck. 

Trypsin.  S.  Kolodziejska  and  C.  Punk  (Bio- 
chem.  Z.,  1927,  182,  264 — 272). — Treatment  of 
trypsin  solutions  with  picric  acid  yields  active  pre¬ 
cipitates  from  which  the  trypsin  may  he  regenerated 
by  means  of  nitron.  The  picric  acid  precipitate  may 
be  fractionated  with  acetone  or  by  conversion  into  the 
sodium  or  barium  salt.  Crystalline  fractions  are  ob¬ 
tained  which  show  a  definite  tryptic  activity.  Estim¬ 
ated  on  an  activity  basis,  the  picric  acid  precipitation 
gives  a  trypsin  preparation  some  50 — 80  times  as  pure 
as  the  original.  J.  Pryde. 

Inhibitory  action  of  fatty  acids,  particularly 
the  unsaturated  acids,  on  enzymic  action.  L. 
Velluz  (Bull.  Soc.  Chim.  biol.,  1927,  9,  483—500).— 
The  formation  of  a  film  of  fatty  acid  on  the  surface 
of  pepsin  or  urease  diminishes  the  activity  of  the 
enzyme,  but  a  film  of  soap  has  no  influence  on  the 
action  of  trypsin  or  urease.  If  the  fatty  acids  are 
adsorbed  on  some  other  colloid,  such  as  gum-arabic, 
or  if  acids  soluble  in  water  are  used,  no  inhibition 
of  the  action  of  pepsin  occurs.  With  low  concen¬ 
trations  of  fatty  acid  relative  to  the  amount  of  pepsin 
or  urease,  the  inhibition  increases  with  increasing 
concentration  of  fatty  acid,  and  the  unsaturated  acids 
have  a  more  marked  effect  than  the  corresponding 
saturated  acids.  With  large  amounts  of  fatty 
acid,  there  is  no  difference  between  the  inhibitory 
effects  of  saturated  and  unsaturated  acids  on  the 
activity  of  pepsin ;  with  urease,  the  saturated  acids 
have  the  greater  effect,  this  being  attributed  to  the 
greater  complexity  of  the  mechanism  of  urease  action. 
The  factors  concerned  in  this  case  are  the  spreading 
power  of  the  fatty  acid,  which  partly  determines  the 
thickness  of  the  film,  and  the  osmotic  pressure  of  the 
external  solution.  It  is  suggested  that  similar  com¬ 
plexes  of  enzymes  with  soaps  or  fatty  acids  may  be 
concerned  in  the  in  vivo  regulation  of  enzymic  reactions, 
and  that  activation  or  inhibition  results  when  the  pn 
becomes  greater  or  less  than  7,  respectively. 

A.  Worm  all. 

Oxidations  by  hydrogen  peroxide  in  presence 

of  sulphydryl  compounds.  D.  C,  Harrison  (Bio- 
chem  J.,  1927,  21,  507— 511).— The  presence  of 
sulphydryl  compounds  does  not  prevent  the  oxid¬ 
ation  of  sodium  nitrite  when  hydrogen  peroxide  is 
slowly  added  in  presence  of  peroxydase  (cf.  Szent- 
Gyorgyi,  this  vol.,  76).  S.  S.  Zilva. 

Preparation  and  properties  of  plant  per- 

hydridases.  D.  Micklin  (Biochem.  Z.,  1927,  185, 
222). — By  extraction  of  potatoes  with  water 
ana  treatment  of  the  filtered  extract  with  acetone, 

he  perhydridase  is  precipitated ;  the  precipitate  may 
e  filtered  off,  freed  from  water  by  washing  with 
acetone,  and  preserved  in  the  anhydrous  condition 
under  light  petroleum.  The  activity  of  the  prepar- 
a  *on  is  determined  by  its  capacity  to  reduce  nitrate 
0  nitrite  in  presence  of  aldehydes.  Purine  bases 
naot  take  the  place  of  the  aldehyde  as  oxygen 


acceptor,  nor  can  the  enzyme  reduce  methylene-blue 
in  presence  of  aldehydes  or  purines;  it  is  therefore 
apparently  not  identical  with  the  Schardinger  enzyme 
of  milk.  C.  R,  Harington. 

Possible  significance  of  hexosephosplioric 
esters  in  ossification.  VII.  Bone  phosphatase. 
M.  Martland  and  R.  Robison  (Biochem.  J.,  1927,  21, 
665 — 674;  ef.  A.,  1924,  i,  462). — The  activity  of  the 
bone  phosphatase  increases  with  the  alkalinity  up  to 
Pn  9-4,  hut  above  8-4  this  is  offset  by  the  gradual 
inactivation  of  the  enzyme.  In  the  body,  the 
optimum  pH  may  therefore  be  about  8-4.  The 
activity— pn  curve  has  the  form  of  the  dissociation 
curve  of  a  weak  acid,  pK  about  8-2,  or  the  dissociation- 
residue  curve  of  a  weak  base.  Variations  in  the  con¬ 
centration  of  the  substrate  between  0-003  and  0-3  M 
do  not  affect  the  initial  rate  of  hydrolysis.  The  rate 
of  hydrolysis  of  glycerophosphoric  ester  is  greatly 
retarded  by  inorganic  phosphate  even  in  low  con¬ 
centrations,  hut  is  not  appreciably  affected  by  similar 
concentrations  of  the  second  hydrolysis  product — 
glycerol.  In  high  concentrations  of  glycerol  and  in 
presence  of  inorganic  phosphate,  synthesis  of  phos¬ 
phoric  ester  takes  place,  as  much  as  25%  of  the 
inorganic  phosphate  being  esterified  under  certain 
conditions.  The  synthetic  action  of  the  enzyme  has 
likewise  been  demonstrated  with  mannitol,  glycol, 
dextrose,  and  Uevulose.  No  effect  on  the  rate  of 
hydrolysis  or  the  optimum  pa  of  the  enzyme  has  been 
detected  as  a  result  of  adding  adrenaline,  pituitrin,  or 
thyroid.  S.  S.  Zilva. 

Tannase.  II.  K.  Freudenberg,  F.  Blummel, 
and  T.  Frank  (Z.  physical.  Chem.,  1927, 164,  262- 
270;  cf.  Freudenberg  and  Vollbrecht,  A.,  1922,  i, 
285). — An  improved  method  of  preparing  tannase  is 
described.  The  hydrolysis  of  methyl  gallate  by 
tannase,  using  strontium  gallate  as  buffer  salt,  is 
followed  by  electrometric  determinations  of  pn,  and 
is  showm  to  proceed  more  quickly  in  the  less  acid 
solutions.  C.  Hollins. 

Iodometric  determination  of  tyrosinase.  H. 
Haehn  and  J.  Stern  (Biochem.  Z .,  1927, 184,  182 — 
186). — The  method  of  Raper  and  Wormall  (A., 
1923,  i,  1146)  for  the  determination  of  tyrosinase  is 
modified,  the  pigments  being  precipitated  by  use  of 
barium  chloride  in  alkaline  solution  (instead  of  by 
keeping  for  2  days  in  acid  solution),  the  tryosine  in 
the  clear  filtrate  being  determined  as  in  the  original 
method.  The  method  is  then  very  much  quicker, 
and  gives  the  same  results.  P.  W.  Clutterbuck. 

Uricase.  H.  O.  Calvery  (J.  Biol.  Chem.,  1927. 
73,  77 — 80). — The  author  agrees  with  Spiers  (A.,  1915, 
i,  1028)  in  being  unable  to  confirm  the  results  of 
Ascoli  and  Izar  (A.,  1909,  ii,  909)  on  the  anaerobic 
synthesis  of  uric  acid  by  uricase.  The  enzyme  is 
destroyed  by  exposure  to  high  concentrations  of 
carbon  dioxide  for  some  days.  C.  R.  Harington. 

Growth  of  yeast.  IV.  Nephelometric  method 
of  counting  yeast  suspensions.  G.  L.  Peskett 
(Biochem.  J.,  1927,  21,  460— 466).— The  method  is 
based  on  the  principle  of  comparing  the  suspensions 
of  the  yeast  against  standard  suspensions  of  barium 
sulphate;  the  tubes  receive  equal  illumination  and 
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are  compared  against  a  dark  background.  There  is  a 
direct  relationship  between  the  number  of  cells  present 
per  c.c,  and  the  concentration  of  the  barium  sulphate 
suspension,  and  the  number  of  cells  can  therefore  be 
calculated  from  a  graph.  Such  graphs  are  given  for 
two  species  of  yeast.  In  one  ease,  the  maximum  error 
of  any  single  observation  is  17%,  whilst  over  the 
greater  part  of  the  graph  the  error  is  only  about  3%. 
The  corresponding  figures  for  the  other  species  are 
21%  and  7%,  respectively.  Determinations  in 
growing  cultures  can  be  made  by  this  method  without 
risk  of  contamination.  S.  S.  Zilya. 

Utilisation  of  pentoses  by  yeasts,  and  the 
composition  of  plant  gums.  0.  D.  Abbott 
(Missouri  Agric.  Exp.  Sta.  Res.  Bull.,  1928,  85,  1 — 
29). — Various  yeasts  and  related  organisms  destroy 
pentoses  in  mineral  nutrient  solutions ;  media  more 
acid  than  pu  5-0  interfere  with  the  process.  Traces  of 
carbon  dioxide,  alcohol,  a  non-volatile  acid,  and,  in 
some  cases,  probably  glyceraldehyde  or  glyeollalde- 
hyde  are  formed.  Galactose  is  as  resistant  as  the 
pentoses  to  the  yeasts  in  Fleischmann’s  yeast-cake. 
Orange  gum,  (C^H, is  completely  hydrolysed  by 
taka-diastase.  Chemical  Abstracts. 

Fermentative  transformation  of  benzoyl- 
methylcarbinol  by  yeast.  C.  Neuberg  and  W. 
Komahkvsky  (Biochem.  Z.,  1927,  182,  285 — 290).— 
Inactive  benzoylmethylcarbinol  is  converted  in 
presence  of  top  yeasts  and  sugar  into  lsevorotatory 
(3-phenyl-a-methyl  ethylene  glycol.  J.  Pryde. 

Hexosemonophosphoric  acid  obtained  from 
yeast  fermentation.  C.  Neuberg  and  J.  Leibo- 
wrrz  (Biochem.  Z.,  1927,  184,  4S9 — 507). — Robi¬ 
son’s  method  of  isolation  has  been  modified.  The 
brew  is  neutralised  to  phenolphthalein  and  the 
proteins  arc  coagulated  by  heat.  After  filtration, 
calcium  or  barium  acetate  is  added  to  remove  all  the 
hexosediphosphoric  ester,  and  the  filtrate  precipitated 
with  basic  lead  acetate.  Further  purification  involves 
alternate  precipitation  as  the  barium  and  the  lead 
salt.  From  a  fermentation  of  200  g.  of  sucrose,  60  g. 
of  the  barium  salt  were  obtained.  A  crystalline  brucine 
salt  is  formed  from  which  the  barium  salt  may  he  re¬ 
covered  unchanged  in  rotation  ( fa]j>+24-2 — 24-7°  for 
the  free  acid).  The  copper-reducing  power  of  the  free' 
acid  is  60 — 68%  of  that  of  dextrose.  After  hydrolysis 
of  the  ester  with  taka-diastase,  determination  of  the 
reducing  power  by  the  iodine  method  gave  results 
15%  below  those  of  the  copper  method.  The 
polarimetric  findings,  however,  did  not  allow  this 
discrepancy  to  be  explained  by  assuming  the  presence 
of  a  mixture  of  85%  dextrose  and  15%  lrevulose. 
Robison’s  monophosphoric  acid  is  thought  to  consist 
of  80 — 90%  of  a  homogeneous  substance  which  cannot 
be  hydrolysed  without  secondary  changes  occurring 
in  the  sugar  residue.  R.  K.  Caknan, 

Symmetric  and  asymmetric  cleavage  of 
racemic  tyrosine  in  yeast  fermentation  and 
the  influence  of  vitamin-like  substances  on  it. 
F.  Ehrlich  (Biochem.  Z.,  1927,  182,  245—263).— 
Yeast  in  presence  of  sugar  and  inorganic  salts  con¬ 
verts  di-tyrosine  into  tyrosol,  the  residual  tyrosine 
being  optically  inactive.  On  the  other  hand,  if  a  small 


amount  of  malt  germ  or  yeast  autolysate  be  added 
to  the  fermentation  mixture,  the  process  proceeds 
asymmetrically,  and  d-tyrosine  may  he  isolated  from 
the  residue.  Importance  is  attached  to  the  observ¬ 
ation  in  relation  to  the  possible  occurrence  of  “  bios 
like  substances  in  yeast  and  other  plant  extracts. 

J.  Pryde. 

Influence  of  fatty  acids  and  hydroxy-acids 
and  their  salts  on  alcoholic  fermentation  by  liv¬ 
ing  yeast,  II.  Propionic,  butyric,  isobutyric, 
glycollic,  lactic,  hydroxyisobutyric,  a-  and  (3- 
hydroxybutyric  acids  and  their  sodium  salts. 
H.  Katagiri  (Biochem.  J.,  1927,  21,  494—506),— 
Fermentation  by  living  yeast  was  observed  with 
various  concentrations  of  these  compounds.  The 
simple  fatty  acids  have  an  inhibiting  effect  on  the  rate 
of  fermentation,  a  hyperbolic  relation  existing  be¬ 
tween  the  rate  of  fermentation  and  the  concentration 
of  free  acid.  The  specific  effect,  which  is  probably 
due  in  great  measure  to  the  chemical  nature  of  the 
acid,  is  nearly  as  great  as  that  of  acetic  acid,  but  very 
much  less  than  that  of  formic  acid.  No  specific  effect 
of  the  hydroxy-acids  on  the  rate  of  fermentation,  as 
compared  with  phosphate  buffer  solutions,  was  ob¬ 
served,  except  in  the  case  of  glycollic  acid,  which  liad 
a  slight  inhibiting  action,  similar  to  that  of  the  simple 
fatty  acids.  Curves  showing  an  optimum  pa  value 
with  phosphate  buffer  solutions  of  various  concen¬ 
trations  are  given.  As  in  the  ease  of  enzyme  action 
in  general,  the  rates  of  fermentation  at  constant 
concentration  of  buffer  solutions  are  principally 
controlled  by  the  plt  value.  The  optimum  pn  and  its 
sharpness  depend  on  the  concentration  of  the 
phosphate  buffer  solution.  As  the  concentration 
diminished,  the  optimum  plt  moved  to  the  alkaline 
side.  The  effect  of  buffer  solutions  of  sodium  hydro¬ 
gen  carbonate  and  carbonic  acid  is  very  similar  to 
that  of  phosphate  buffers,  the  rate  of  fermentation, 
however,  being  more  exclusively  controlled  by  the 
pa.  S.  S.  Zilva. 

Lactic  fermentation.  IV.  A.  I.  Virtanen,  E. 
Wiciimann,  and  B.  Lindstrom  (Z.  physiol.  Chem., 
1927,  166,  21 — 38). — Str.  lactis  and  Bacillus  casei  s 
convert  94 — 97%  of  sucrose  into  lactic  acid,  the  former 
(optimum  temperature  for  growth  30°)  giving  d-lactic 
acid,  the  latter  (optimum  40°)  the  inactive  acid.  Ihe 
effect  of  variations  in  pn,  phosphate  concentration, 
and  temperature  on  the  fermentation  and  of  fn 
temperature  on  the  bacterial  growth  are  investigated. 
The  optimum  pa  for  the  fermentation  is  about  6-2  for 
both  bacteria.  Addition  of  phosphate  up  to  1%  hi 
both  eases  greatly  accelerates  lactic  acid  formation. 
The  fermentation  proceeds  most  rapidly  at  50 — 51 
for  B.  casei  e,  and  at  30°  for  Sir.  lactis,  the  temperature 
curves  being  quite  different  in  the  two  cases.  B- 
casei  s  does  not  grow  appreciably  at  50 — 51°,  and  not 
at  all  at  7-2,  although  the  rate  of  fermentation  is 
then  75%  of  the  maximal  rate.  C.  Hollins. 

Origin  of  the  products  of  dehydration,  and 
polymerisation  of  S-hydroxybutyric  acid.  Hydr- 
oxybutyric  fermentation.  M.  Lehoigne  (Bull. 
Soc.  Chim.  biol.,  1927,  9,  446—453;  of.  A.,  1926, 
1178). — Fermentation  by  Bacillus  M,  which  appears 
to  be  closely  related  to  B.  megatherium  (cf.  Ann.  Inst. 
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Pasteur,  1925,  39,  144),  results  in  the  production  of 
small  quantities  of  p-hydroxybutyric  acid,  con¬ 
siderable  amounts  of  a  derivative  formed  by  de¬ 
hydration  and  polymerisation  of  this  acid,  and  traces 
of  acetone.  These  products  are  obtained  at  the 
expense  of  dextrose,  or  to  a  less  extent  at  the  expense 
of  proteins,  the  latter  being  deaminised  in  the  process. 
In  the  autolysis  of  certain  bacteria,  the  5 -hydro xy- 
butyric  acid  formed  is  derived  from  the  intracellular 
reserve  of  the  polymeride,  (C4HBOa)„. 

A.  Wormall. 

Fermentation  of  sugar  by  bacilli  of  the  coli- 
aerogenes  group.  I.  A.  I.  Virtanen  and  P.  E. 
Simola  (Z,  physiol.  Chem.,  1927,  163,  284 — 297). — 
Anaerobic  fermentations  of  dextrose  carried  out  with 
a  variety  of  Bacillus  coli  from  faeces  yielded  at  20°  about 
40%  of  lactic  acid  and  14%  of  volatile  fatty  acids, 
whilst  aerobic  fermentations  produced  about  33%  of 
lactic  acid  and  21%  of  volatile  acids.  The  difference 
between  the  anaerobic  and  aerobic  results  is  due,  at 
least  partly,  to  oxidation  of  previously  formed  lactic 
acid  in  the  latter  case.  A  variety  of  B.  coli  from 
water  gave  results  showing  similar  differences  between 
the  aerobic  and  anaerobic  fermentations,  but  the 
quantities  of  lactic  acid  produced  were  much  smaller 
and  those  of  volatile  acids  greater.  B.  coli  contains 
co-zymase.  C.  Hollins. 

Precipitation  of  calcium  by  micro-organisms. 
C.  Naeslund  (Biochem.  Z.,  1927,  184,  1 — 9). — The 
precipitation  of  calcium  and  the  formation  of  con¬ 
cretions  in  cultures  of  living  micro-organisms  proceed 
along  with  the  growth  of  the  organisms,  and  are 
probably  due  to  decrease  in  hydrogen-ion  concentra¬ 
tion.  P.  W.  Clutterbuck. 

Decomposition  of  illuminating  gas  and  carbon 
monoxide  by  bacteria.  W.  Hasemann  (Biochem. 
Z,  1927,  184,  147 — 171).— Illuminating  gas  and 
carbon  dioxide  are  oxidised  by  bacteria  of  moist 
earth  containing  humus,  carbon  dioxide  being  formed. 
Different  types  of  bacteria  specifically  attack  the 
different  constituents  of  the  coal  gas  {hydrogen, 
methane,  carbon  monoxide).  From  coal-gas  cultures, 
four  strains  of  bacteria  are  isolated :  first,  Bacillus 
oligocarbophilus,  Beijerinck  and  van  Delden,  which 
oxidises  hydrogen  and  carbon  monoxide,  the  optimum 
temperature  being  30°;  second,  B.  methanicus, 
Sohngen,  which  oxidises  only  methane ;  third, 
B.  pantothrophus,  ICaserer,  and  fourth  B.  X  (unknown), 
which  oxidise  only  hydrogen.  The  micro-organisms 
which  anaerobically  oxidise  carbon  monoxide  to 
carbon  dioxide  derive  the  necessary  oxygen  by 
reduction  of  sulphates.  P.  W.  Clutterbuck. 

Crystalline  insulin.  J.  J.  Abel,  E.  M.  K. 
driLiNG .  C.  A.  Rouiller,  F.  K.  Bell,  and  0.  Winter- 
“ner  (J.  Pharm.  Exp.  Thcr.,  1927,  31,  65—85).— 

"  hen  pyridine  is  added  to  an  acid  solution  of  pure 
insulin  containing  brucine  acetate,  no  separation  of 
msulin  takes  place  until  the  pa  is  between  5-55  and 
when  the  insulin  separates  in  a  crystalline 
condition.  With  commercial  preparations  of  insulin 
and  similar  conditions,  the  addition  of  the  pyridine 
causes  marked  precipitation  at  pn  less  than  5-5,  and 
m  precipitate  consists  mainly  of  impurities,  and 
contains  very  little  active  material.  The  insulin  is 


not  precipitated  until  the  solution  is  brought  to  the 
isoelectric  point  of  insulin — that  is,  between  pA  5-55 
and  5-65 — by  the  addition  either  of  more  pyridine 
or,  better,  of  ammonia,  when  the  insulin  gradually 
separates  in  a  crystalline  condition.  This  observ¬ 
ation  forms  the  basis  of  a  simple  method  for  the 
preparation  of  crystalline  insulin.  By  -working  up 
the  pyridine  precipitate  and  the  mother-liquors 
there  was  obtained,  in  all,  0-4848  g.  of  crystalline 
insulin  from  2-001  g.  of  commercial  insulin  powder 
{containing  13  international  units  per  mg.).  The 
role  of  brucine  acetate  has  not  been  precisely  deter¬ 
mined,  but  it  is  conjectured  that  a  brucine-insulin 
complex  is  formed  which  remains  in  solution  until 
the  isoelectric  point  of  insulin  is  reached,  when 
insulin  itself  separates  by  virtue  of  its  low  solubility 
at  this  point.  The  possibility  that  the  crystals 
obtained  are  not  really  insulin  itself,  but  an  inactive 
compound  containing  a  very  small  quantity  of  highly 
active  material  adsorbed  on  their  surface  is  considered 
and  dismissed.  The  crystalline  insulin  has  an  activity 
probably  exceeding  40  international  units  per  mg. 
It  gives  the  biuret,  Pauly,  Millon,  and  ninkydrin 
reactions,  and  no  tryptophan  was  detected  by  colour 
reactions.  The  simplest  formula  corresponding  with 
the  analyses  is  C15Hcy014N11S,3H20  (the  water  being 
lost  at  105 — 120°),  but  the  actual  formula  may  be  a 
multiple  of  this.  Solutions  of  the  compound  are 
lcevorotatory,  but  the  rotation  is  dependent  on  the 
exact  conditions  of  observation.  Crystallographic 
observations  suggest  that  insulin  is  dimorphous, 

W.  0.  Ivermack. 

Purification  and  properties  of  insulin.  F. 
Dickens,  E.  C.  Dodds,  W.  Lawson,  and  N.  F. 
Maclagan  (Biochem.  J.,  1927,  21,  560— 571).— The 
crude  insulin  is  precipitated  with  2%  trichloroacetic 
acid.  The  precipitate  is  dissolved  in  0-liV-hydro- 
chlorie  acid  and  brought  down  again  with  saturated 
sodium  chloride.  After  being  taken  up  in  water  at 
pa  4,  the  solution  is  run  into  Jf/8-potassium  oxalate 
and  the  active  principle  is  finally  precipitated. 
Starting  with  10  g.  of  crude  insulin  containing  85,000 
units,  a  residue  weighing  3-304  g.  containing  73,000 
units  is  obtained  by  this  process  of  fractionation. 
Qualitative  tests  on  the  purified  product  are  described. 
Analytical  results  on  specimens  of  insulin  of  varying 
degrees  of  purity  are  also  given.  S.  S.  Zilva. 

Is  insulin  inactivated  by  dextrose  ?  V.  du 
Vigneaud  (J.  Biol.  Chem.,  1927,  73,  275— 283).— No 
definite  evidence  could  be  obtained  of  the  destruction 
of  insulin  on  incubation  with  dextrose  at  39°  either 
in  slightly  acid  or  slightly  alkaline  solution;  the 
addition  of  traces  of  iron  salts  was  without  effect. 

C.  R.  Hardtoton. 

Influence  of  hexosediphosphoric  acid  and 
hexosemonophosphoric  acid  on  insulin  hypo- 
glycsemia.  H.  P.  Marks  and  W.  T.  J.  Morgan 
(Biochem.  J.,  1927,  21,  530— 532).— These  two 
compounds  cannot  replace  dextrose  in  the  relief  of 
insulin  hypoglycaemia.  S.  S.  Ztlya. 

Glycogen  content  of  frog's  muscle  after 
injection  of  insulin  and  its  relation  to  contraction. 
J.  M.  D.  Olmsted  and  J.  M.  Harvey  (Amer.  J. 
Physiol.,  1927  ,  80,  643 — 648). — Prolonged  insulin 
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convulsions  render  the  muscles  of  frogs  practically 
free  from  glycogen  (less  than  0’02%),  Such  muscles, 
on  maximal  stimulation  in  the  intact  animal,  contract 
for  hours  as  effectively  as  do  normal  muscles. 

R.  It.  C ANNAN. 

Lead.  XV,  Effect  of  the  parathyroid  hormone 
on  the  excretion  of  lead  and  calcium  in  lead 
poisoning,  D.  Hunter  and  J.  C.  Aub  (Quart.  J. 
Med.,  1927,  20,  123 — 140). — There  is  parallelism 
between  the  storage  and  excretion  of  calcium  and 
lead.  Administration  of  parathyroid  extract  caused 
considerable  excretion  of  calcium  and  lead  from  the 
bones.  The  blood-calcium  showed  a  variable  increase. 
Calcium  lactate  in  the  diet  increased  the  action  of 
parathyroid.  Increased  excretion  of  calcium  was 
more  marked  in  the  urine  than  in  the  faeces. 

Chemical  Abstracts. 

Posterior  pituitary  extract  and  cholesterol 
metaholism.  R.  C.  Moehlig  and  H.  B.  Ainslee 
(Amer.  J.  Physiol.,  1927,  80,  649 — 651). — Posterior 
pituitary  extract  injected  into  rabbits  for  10  days 
increased  the  concentration  of  cholesterol  in  the 
blood.  R.  K.  Cannan. 

Physiological  role  of  vitamin-jB.  III. 
Vitamin-D  deficiency  in  pigeons.  S.  K.  Kon  and 
J.  C.  Drummond  (Biochem.  J.,  1927,  21,  632—651). 
— Many  of  the  characteristic  symptoms  such  as  green 
faeces,  ruffled  feathers,  etc.,  observed  in  pigeons  fed 
on  diets  deficient  in  vitamin.-/!  are  due  to  failure  to 
consume  sufficient  food  to  maintain  the  body-weight. 
The  lack  of  appetite  and  the  occurrence  of  acute 
nervous  symptoms  are  characteristic  of  vitamin-B 
deficiency.  There  is  no  relation  between  the  nervous 
symptoms  and  degenerative  changes  in  the  nerves. 
The  gradual  fall  of  the  body  temperature  in  deficient 
pigeons  is  due  to  partial  starvation.  The  blood-sugar 
level,  the  adrenaline  content  of  the  adrenals,  and 
the  amylopsin  activity  from  the  pancreas  and  intes¬ 
tines  are  not  affected  by  the  vitamin  deficiency,  nor 
is  there  any  difference  in  the  utilisation  of  the  ingested 
food.  Vitamin-B  does  not  seem  to  control  carbo¬ 
hydrate  metabolism.  S.  S.  Zilva. 

Physiological  role  of  vitamin-JB.  IV.  Relation 
of  certain  dietary  factors  in  yeast  to  growth  of 
rats  on  diets  rich  in  proteins.  A.  Hassan  and 
J.  C.  Drummond  (Biochem.  J.,  1927,  21,  653 — 661). 
— By  studying  the  distribution  of  the  chief  nitro¬ 
genous  constituents  in  the  urine  of  rats  subsisting  on 
a  diet  with  a  high  protein  content,  but  the  usual 
quantity  of  vitamin-B,  no  abnormal  course  of  pro¬ 
tein  metabolism  could  be  detected.  The  subnormal 
rate  of  growth  on  such  a  diet  is  not  due  to  any  inor¬ 
ganic  deficiency  in  the  diet  or  to  a  disturbed  acid-base 
exchange.  The  restoration  of  a  normal  rate  of 
growth  can  be  achieved  by  the  addition  to  the  above 
diet  of  extra  yeast  extract  untreated  or  previously 
treated  with  hot  alkalis.  Such  a  treated  extract 
without  the  presence  of  any  untreated  vitamin-B 
extract  did  not  promote  growth  on  the  high-protein 
diet.  A  composite  nature  of  vitamin-B  is  suggested. 

S.  S.  Zilva. 

Composite  nature  of  the  water-soluble  B- 
vitamin.  H.  Chick  and  M.  H.  Roscoe  (Biochem. 
J.,  1927,  21,  698 — 711). — Confirmatory  evidence  is 


produced  that  the  water-soluble  B-vitamin  of 
McCollum  and  Kennedy  contains  at  least  two  con¬ 
stituents  (cf.  preceding  abstract)  :  (1)  an  anti- 
ncuritie  vitamin  which  prevents  or  cures  the  collapse, 
accompanied  in  some  cases  by  symptoms  of  paralysis 
in  rats  and  polyneuritis  in  birds,  and  (2)  the  pellagra- 
preventive  or  P-P  factor  of  Goldberger  and  his 
colleagues  (U.S.  Public  Health  Rep.,  1924,  39,  87 ; 
1925,  40,  54;  1926,  41,  297,  1025),  which  prevents 
or  cures  the  marasmus  accompanied  by  severe  skin 
lesions  developing  in  young  rats  after  6 — 8  weeks  on 
a  deficient  diet  containing  the  antineuritic  vitamin. 
Yeast  is  a  rich  source  of  both  vitamins ;  pure  wheat 
embryo  is  rich  in  the  antineuritic  factor,  but  com¬ 
paratively  poor  in  the  P-P  factor.  A  preparation 
practically  free  from  the  antineuritic  vitamin  can  be 
obtained  by  heating  yeast  in  an  autoclave  at  120°  for 
4 — 5  hrs.  The  strongly  antineuritic  material  pre¬ 
pared  from  yeast  by  Peters’  method  (A.,  1924,  i,  1388) 
was  found  to  be  devoid  of  the  P-P  factor.  It  is 
suggested  that  the  latter  principle  be  designated 
vitamin-B,  in  contradistinction  to  the  antineuritic 
vitamin  with  which  it  is  so  closely  associated, 

S.  S.  Zilva. 

Solubilities  of  vitamin-O  in  lemon  juice. 
E.  B.  Vedder  and  W.  E.  Lawson  (J.  Biol.  Chem., 
1927,  73,  215 — 218). — Lemon  juice  was  neutralised 
with  calcium  carbonate  and  evaporated  to  dryness. 
The  vitamin-C  was  most  effectively  extracted  from 
the  resulting  material  with  alcohol.  The  substance 
contained  in  the  alcoholic  extract  could  be  freed 
from  sulphur  and  phosphorus,  without  loss  of 
physiological  activity,  by  treatment  of  its  aqueous 
solution  with  lead  acetate.  C.  R.  Harington, 

Antiscorbutic  fraction  of  lemon  juice.  7. 
S.  S.  Zilva  (Biochem.  J.,  1927,  21,  689-697).- 
Dccitrated  lemon  juice  and  active  fractions  derived 
from  that  source  reduce  phenolindopkenol  to  its 
leueo-compound.  In  this  way,  the  reducing  capacity 
of  such  solutions  can  be  determined.  If  insufficient 
of  the  indicator  to  destroy  the  reducing  property  of 
such  solutions  be  added,  the  reduced  compound  is 
re-oxidised  in  the  air  and  is  further  reduced  by  the 
active  solution.  This  alternate  reduction  and  oxid¬ 
ation  proceeds  until  the  reducing  power  of  the  medium 
is  destroyed.  The  reducing  agency,  like  the  anti¬ 
scorbutic  factor,  is  destroyed  in  alkaline  medium  m 
presence  of  air,  on  aerating  the  active  solution,  and 
on  storage.  On  fractionating  decitrated  lemon  juice, 
it  is,  however,  found  in  as  high  quantities  in  inactive 
as  in  active  fractions.  On  adding  phenolindophenol 
to  decitrated  lemon  juice  until  the  indicator  is  no 
longer  reduced,  and  testing  the  treated  solution 
immediately,  no  very  great  loss  in  the  antiscorbutic 
activity  is  observed.  On  heating  decitrated  lemon 
juice  in  a  neutral  or  an  acid  medium  in  an  auto¬ 
clave  at  a  pressure  of  1  atm.  for  1  hr.,  no  very 
great  destruction  of  the  antiscorbutic  activity  or  of 
the  reducing  capacity  of  the  solution  takes  place. 
On  storing,  however,  both  functions  deteriorate  very 
much  more  quickly  than  in  untreated  decitrated 
lemon  juice.  S.  S.  Zilva. 

Quantitative  differentiation  of  vitamins-/!  and 
-D.  H.  C.  Sherman  and  31.  C.  Hessler  (J.  Biol. 
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Chem.,  1927,  73,  113— 120).— In  the  authors’  previous 
experiments,  in  which  ymung  rats  were  kept  on  diets 
containing  limited  amounts  of  vitamin- A ,  the  results 
were  not  appreciably  affected  by  irradiation  of  the 
animals  except  when  the  food  was  carrot,  which 
contains  little  vitamin-71  in  relation  to  vitamin- A ; 
in  order  to  avoid  error,  however,  it  is  better  in  all  such 
experiments  to  ensure  sufficient  supply  of  vitamin -D 
by  irradiation.  C.  It.  Harington. 

Antirachitic  value  of  irradiated  cholesterol  and 
phytosterol.  VII.  Effect  of  irradiated  chol¬ 
esterol  on  phosphorus  and  calcium  balance.  A.  F. 
Hess  and  E.  Sherman  (J.  Biol.  Chem.,  1927,  73, 
145 — 151).— Administration  of  irradiated  cholesterol 
causes  no  increase  of  blood-calcium  in  the  normal 
animal,  nor  does  it  prevent  the  fall  in  blood-calcium 
following  parathyroidectomy;  when  administered  to 
rachitic  rats,  however,  it  causes  an  increase  in  the 
retention  of  both  calcium  and  phosphorus. 

C.  R.  Harington, 

Influence  of  irradiation  on  oxidation  products 
of  cholesterol.  F.  W.  Schultz,  M.  R.  Ziegler,  and 
M.  Morse  (J.  Biol.  Chem.,  1927  ,  73,  209—213).— 
a-  and  (3-Cholesteryl  oxides,  hydroxyeholesterol,  and 
a-eholestantriol  showed  no  antirachitic  activity  either 
before  or  after  irradiation  with  ultra-violet  light. 

C.  R.  Harington. 

Synthesis  of  vitamin-E  by  plants  grown  in 
culture  solutions.  H.  M.  Evans  and  D.  R.  Hoag- 
und  (Amer.  J.  Physiol.,  1927,  80,  702— 704).— The 
Canadian  field-pea  grown  in  culture  solutions  of 
inorganic  salts  synthesised  vitamin-.fi.  The  solutions 
were  not  sterile.  R.  K.  Cannan. 

Acid  production  by  Aspergillus  niger.  H. 
Amelung  (Z.  physiol.  Chem.,  1927,  166,  161—209). 
—Of  the  two  strains  of  Aspergillus  used,  one  gave  rise 
to  citric  and  gluconic  acids,  and  the  other  to  oxalic 
acid  as  well,  when  grown  in  solutions  of  various 
carbohydrates.  Citrio  acid  was  produced  from  com¬ 
pounds  with  3,  5,  or  6  carbon  atoms  in  the  chain, 
Le.,  from  glycerol,  glycerose,  xylose,  arabinose, 
dextrose,  lsevulose,  mannose,  galactose,  mannitol. 
Gluconic  acid  was  formed  from  dextrose,  sucrose, 
and  maltose  only.  No  acid  was  obtainable  from 
substances  with  4  and  7  carbon  atoms,  i.c.,  erythritol, 
glucoheptose.  It  is  doubtful  whether  gluconic  acid 
18  an  intermediate  stage  in  the  fermentation  of 
dextrose  by  these  moulds.  Addition  of  calcium 
carbonate  to  the  medium  has  no  appreciable  effect 
on  the  yield  of  citric  acid.  Acid  production  is  most 
rapid  between  34°  and  36° ;  below'  5°  and  above  50° 
die  mould  does  not  grow',  nor  is  acid  formed. 

H.  D.  Kay. 

Nitrate  assimilation  in  moulds.  S.  Iyostyt- 
schey  (Z.  physiol.  Chem.,  1927,  166,  135 — 141  ; 
f  Kostytschcv  and  Tsevetkova,  A.,  1921,  i,  S3).— 
reply  to  Klein,  Eigner,  and  Muller  (A.,  1926,  1280). 

C.  Hollins, 

Carotinoid  pigments  of  algae.  H.  Kylin  (Z. 

P  jsiol,  Chem.,  1927,  166,  39— 77).— The  extraction 

,  wlentification  by  means  of  absorption  bands 
\  apulary  method)  of  ten  carotinoid  pigments,  carotin 
h  caiorhodin  (2),  phyllorhodin  (3),  xanthophyll  (4), 
.  sorliodin  «  (5),  myxorhodin  p  (6),  phylloxant-hin 


(7),  fucoxanthin  a  (8),  peridinin  (9),  and  fueoxanthin 
(3  (10),  in  various  types  of  algce  is  described.  1,  3,  4, 
and  7  are  present  in  higher  plants  and  in  green  algae. 
In  the  nine  species  of  Mhodophycem  examined,  1,  3, 
and  4  were  present,  but  7  was  absent.  Calothrix 
scopulorum  (Cyanophycem)  contains  1,  2,  5,  and  6, 
and  two  new  pigments — -f  uscorhodin  and  fuocochlorin, 
the  colour  reactions  of  which  are  described.  In 
three  varieties  of  Phccophycccc  examined,  1,  4,  7,  8, 
and  10  are  present,  and  the  same  five  pigments  are 
found  in  diatoms.  Peridinece  contain  only  1,  7, 
and  9. 

Hmmatochrome,  which  is  found  with  carotin, 
xanthophyll,  and  the  alkali  compound  of  chlorophyll 
in  Exiglena  sanguined,  is  shown  to  exist  in  three 
modifications,  a,  (3,  and  y,  differing  in  solubility. 
The  sodium  salt  described  by  Rrukenberg  (“  Ver- 
gleichend  physiologische  Vortriige,”  Heidelberg,  1886, 
p.  122)  and  Zopf  (Biol.  Zentr.,  1895,  15,  417)  is  a 
derivative  of  a  different  substance  into  which  hsemato- 
chrome  is  converted  by  alkali.  C.  Hollins. 

Protein  analogies  of  the  mycelium  of  Fusarium 
lycopersici.  I.  T.  Scott  (Missouri  Agric.  Exp.  Sta. 
Res.  Bull.,  1926,  92,  1—44).— The  living  mycelium 
of  F.  lycopersici,  when  placed  in  dilute  buffered  and 
unbuffered  single-salt  solutions  at  different  reactions, 
causes  the  attainment  of  an  equilibrium  value  near 
pn  5-4.  The  equilibrium  value  for  dead  mycelium 
appears  to  be  different.  The  toxicity  of  mercuric 
and  cupric  ions  and  of  methylene-blue  is  greater  on 
the  alkaline  side  of  pH  5-4,  and  that  of  cyanide  ions 
and  eosin  on  the  acid  side.  The  living  tissue  of 
F.  lycopersici  appears  to  behave  analogously7  to  an 
amphoteric  protein  colloid  w'ith  an  isoelectric  point 
near  psl  5-4.  Chemical  Abstracts. 

Influence  of  proteolytic  enzymes  of  mush¬ 
rooms  on  the  decomposition  of  nitrogenous 
substances.  I.  Canthavellus  cibarius,  J. 
Bares  (Chem.  Listy,  1927,  21,  202 — 209). — The 
proteolytic  action  of  extracts  of  Canthardlus  cibarius 
is  of  the  trypsin  type.  The  amino-index  of  such 
extracts,  for  the  digestion  of  Witte’s  peptone,  collagen, 
blood  fibrin,  easeinogen,  egg-albumin,  and  oat  protein, 
although  slightly  higher  than  that  of  pancreatic 
trypsin,  indicates  considerable  digestive  ability. 

R.  Truszkowski. 

Formation  of  oxygen  from  carbon  dioxide  by 
protein-chlorophyll  solutions.  H.  E.  Dolk  and 

A.  G.  VAN  Veen  (Bioehem.  Z.,  1927,  185,  165—168). 
— The  reduction  of  carbon  dioxide  by  chlorophyll 
solutions  containing  protein  reported  by  Eisler  and 
Portheim  (A.,  1923,  i,  424)  could  not  be  repeated. 

C.  R.  Harington. 

Effect  of  ionised  air  on  rate  of  respiration  of 
barley  seedlings.  N.  I.  Middleton  (Ann.  Bot., 
1927,  41,  345 — 356). — Barley  seedlings  showed  in¬ 
creased  rates  of  respiration  when  the  air  passing  over 
them  was  ionised  by  means  of  polonium,  deposited 
on  copper  foil.  The  maximum  increase  observed  was 
29-ll%±5-62.  The  acceleration  varied  according 
to  the  degree  of  ionisation,  but  an  exact  relationship 
has  not  yet  been  worked  out.  With  the  highest 
degree  of  ionisation  tried,  there  was  a  scarcely  sig¬ 
nificant  increase  in  rate  of  respiration.  The  effect 


704 


BRITISH  CHEMICAL  ABSTRACTS. - A. 


disappeared  if  the  polonium  was  placed  some  little 
distance  from  the  seedlings ;  it  therefore  appeared  to 
be  duo  to  the  ions  themselves,  and  not  to  ozone  or 
other  gaseous  product  associated  with  ionisation. 

C.  T.  Gluing  ham. 

Effect  of  ionised  air  on  assimilation  and 
respiration  of  green  leaves.  K.  Whimster  (Ann. 
Bot.,  1927,  41,  357 — 374). — With  air  ionised  by  means 
of  polonium,  an  increase  in  the  respiration  rate  at  25° 
of  leaves  of  Pelargonium  zonale,  amounting  to  85-7% 
±7-1,  was  observed.  No  definitely  significant  effect 
on  the  rate  of  assimilation  was  demonstrated.  The 
carbon  dioxide  production  and  absorption  were 
followed  in  a  closed  system,  by  the  indicator  method 
of  Bolas  (New  Phytologist,  1926,  25,  127),  using 
bromoeresol-purple.  C.  T.  Gisunqham. 

Relation  of  temperature  to  the  physiological 
values  of  salt  solutions  as  indicated  by  the  growth 
of  wheat  roots.  S.  F.  Trelease  and  H.  M.  Tre- 
lease  (Bull.  Torrey  Bot.  Club,  1926,  53,  605—610).— 
When  Marquis  wdieat  is  grown  in  culture  solutions 
(total  concentration  of  potassium  dihydrogen  phos¬ 
phate,  calcium  nitrate,  and  magnesium  sulphate, 
0-06J/)  in  darkness,  and  the  rate  of  root  elongation 
compared  with  that  in  a  control  solution  containing 
the  three  salts  in  equal  amounts,  greater  growth  at 
30°  than  at  14°  or  19°  is  observed  with  solutions 
having  high  ratios  of  potassium  phosphate  to  calcium 
nitrate,  and  in  solutions  containing  high  concentra¬ 
tions  of  magnesium  sulphate  or  calcium  nitrate. 

Chemical  Abstracts. 

Starch  production  in  the  leaves  of  the  potato. 
E.  J.  Maskell  (Ann.  Bot.,  1927,  41,  327 — 344). — 
The  rate  of  starch  production  in  the  leaflets  of  potato 
plants,  grown  without  potassium  manures  and  with 
three  different  types  of  potassium  manures,  has  been 
followed  in  the  field  by  means  of  a  quantitative 
application  of  Sachs’  iodine  test  (cf.  Ursprung, 
A.,  1917,  i,  504).  Observations  were  confined  to 
the  later  period  of  growth  of  the  plants.  Statistical 
analysis  of  the  experimental  data  showed  that  potass¬ 
ium  manures  containing  chlorides  did  not  appre¬ 
ciably  improve  the  rate  of  starch  production,  but 
that  potassium  sulphate  did  so.  The  rate  of  trans¬ 
location  of  starch  horn  the  leaflets  on  the  potassium 
sulphate  plots  was  also  increased,  but  the  improved 
rate  of  starch  production  did  not  appear  to  be  wholly 
due  to  that  factor.  It  also  varied  significantly  with 
certain  periodic  factors,  of  which  intensity  of  solar 
radiation  and  age  were  important.  The  use  of  a  stan¬ 
dard  scale  of  colour  tones  for  grading  the  colour 
intensities  developed  in  the  leaf  by  the  iodine  test 
is  discussed.  The  tone  scale  found  to  be  satisfactory 
is  tone  scale  59""'  of  Ridgway’s  “  Colour  Standards 
and  Nomenclature.”  C.  T.  Glmengham. 

Development  of  a  pink  colour  in  lignified 
tissues  by  the  chloroamine  reaction.  F.  M.  Wood 
(Ann.  Bot.,  1927,  41,  281—285 ;  cf.  A.,  1926,  1065).— 
The  chloroamine  reaction,  used  primarily  to  detect 
protein  in  the  cell-wall,  produces  either  a  pink, 


yellow,  or  brown  colour  in  lignified  tissues.  The 
pink  colour  was  developed  in  xylern  and  sclerenchyma, 
but  not  in  any  other  tissue;  it  appeared  chiefly  in 
the  secondary  xylem  of  aerial  stems  of  more  than  1 
year’s  growth.  In  tissues  in  which  the  cellulose  base 
showed  the  presence  of  oxycellulose  by  Knaggs’ 
test,  the  pink  colour  did  not  appear  either  in  xylem  or 
sclerenchyma.  The  compound  responsible  appeared 
to  be  a  constituent  of  tissues,  the  function  of  which 
is  largely  mechanical  support.  C.  T.  Gimingham. 

P.D.  in  the  apple.  L.  Michaelis  (Biochcm.  Z., 
1927, 185,  11— 13).— A  reply  to  Jost  (this  vol.,  388). 

C.  R.  Harington. 

Behaviour  of  pectic  materials  in  apples  and 
other  plant  tissues.  M.  H.  CarrO  and  A.  S,  Horne 
(Ann.  Bot.,  1927,  41,  193—237 ;  cf.  A.,  1922,  i,  1222; 

ii,  401 ;  A.,  1925,  i,  758;  Ann.  Bot.,  1925,  39,  811).— 
Microscopical  and  mieroehcmical  study  of  the  dis¬ 
tribution  and  developmental  changes  undergone  by 
the  various  pectic  structures  in  the  tissues  of  the 
apple  fruit,  from  the  flowering  period  to  the  final 
stages  of  senescence,  has  given  results  in  agreement 
with  those  obtained  by  a  purely  chemical  investig¬ 
ation.  When  the  fruit  “  sets,”  the  pectic  substances 
are  uniformly  distributed  in  the  middle  lamella  and 
cell- walls ;  from  this  period  to  the  maturity  of  the 
apple,  a  specialised  pectic  framework  is  developed 
which  comprises  structures  of  definite  shape — crescents, 
discs,  globules.  During  senescence,  the  framework 
becomes  less  stable  and  quantities  of  semi-soluble 
pectic  matter  appear  in  the  cell-walls.  The  changes 
which  occur  during  senescence  have  been  imitated  by 
microchemical  treatment  with  hydrolytic  reagents, 
and  are  interpreted  as  brought  about  by  enzymic 
activity.  The  authors  find  no  ground  for  supposing 
that  dissolution  of  the  pectic  substances  is  a  primary 
cause  of  the  death  of  the  tissues.  Changes  of  the 
pectic  complex  in  apples  affected  by  physiological  or 
fungal  diseases,  or  subjected  to  the  action  of  anaes¬ 
thetics,  were  also  studied.  Some  of  the  structures 
observed  in  the  pectic  framework  of  the  apple  were  not 
found  in  the  tissues  of  most  of  the  other  plants 
examined.  Ruthenium-red  proved  entirely  satis¬ 
factory  as  a  stain  for  pectic  substances. 

C.  T.  Gimingham.  _ 

Pectic  constituents  of  peaches  and  their 
relation  to  softening  of  the  fruit.  C.  O.  ApflemaN 
and  C.  M.  Conrad  (Maryland  Agric,  Exp,  Sta.  Bull., 
1926,  283,  1 — 8). — The  transformation  of  proto- 
pectin  into  pectin  (the  sum  being  constant  during 
ripening)  is  the  only  pectic  change  during  ripening 
or  softening  of  peaches,  and  is  chiefly  responsible 
for  the  softening.  Pectic  acid  and  calcium  pectate 
were  absent.  The  transformation  is  retarded  by 
low  temperatures  and  accelerated  by  high  temper¬ 
atures.  The  pectic  change  in  peaches  left  on  the 
tree  is  much  slower  than  in  picked  fruit. 

Chemical  Abstracts. 

Presence  of  sodium  in  plants.  G.  Bertrand 
and  J.  Perietzeanu  (Bull.  Soc.  chim.,  1927,  [iv], 
41,  709— 713).— Sec  this  vol.,  488. 
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Calculation  of  the  spectroscopic  terms  derived 
from  equivalent  electrons.  H.  N.  Russell 
(Physical  Rev.,  1927,  [ii],  29,  782 — 789).-— An 
extension  of  Breit’s  notation  affords  a  simple  method 
for  the  calculation  of  the  spectroscopic  terms  which 
result  from  an  atomic  configuration  containing  several 
equivalent  electrons,  in  which  Pauli’s  restriction  is 
operative.  A.  A.  Eldridge. 

Terms  arising  from  similar  and  dissimilar 
electrons.  R.  C.  Gibbs,  D.  T.  Wilber,  and  H.  E. 
White  (Physical  Rev.,  1927,  [ii],  29,  790—793).— 
Following  Hund’s  scheme,  the  terms  arising  from 
similar  /  electrons  from  1  to  14  havo  been  worked  out 
and  tabulated.  Tables  are  also  given  for  one,  two 
dissimilar,  and  three  (two  similar)  electron  systems. 

A.  A.  Eldridge. 

Intensity  of  spectral  lines.  A.  E.  Brodsky  (Z. 
Physik,  1927,  42,  899 — 904). — By  the  application  of 
classical  thermodynamic  principles  to  an  orbital 
electron  transition  considered  as  a  "  reaction,”  an 
expression  1= axe-*  has  been  derived  for  the  intensity, 
I,  of  lines  of  frequency  v  radiated  by  a  gas  or  vapour, 
where  x—Jiv/kT  and  cc  is  a  function  of  TellT.  This 
expression  is  similar  in  form  to  Bleeker’s  (A.,  1926, 
657).  It  has  been  examined  by  applying  it  to  the 
data  of  Bleeker  and  Bongers  for  I  and  v  (A.,  1925, 
ii,  77)  relating  to  the  sharp  and  diffuse  subordinate 
series  of  rubidium  and  caesium.  For  these,  when  a 
temperature  of  1700°  is  assigned  to  the  radiating 
vapour,  it  is  shown  that  log  a  is  constant  within 
1’4 — 3-5%.  This  agreement  with  theory  is  considered 
to  be  satisfactory.  R.  W.  Lunt. 

Intensity  distribution  in  spectrum  lines,  and 
its  application  to  photometric  measurements. 
L,  S.  Ornstein  and  M.  Mjnnaert  (Z.  Physik,  1927, 
43,  404 — 412). — The  intensity  distribution  in  a 
spectral  lino  has  been  calculated  on  the  assumption 
that  the  true  line-width  is  very  small  and  that  the 
observed  width  is  due  to  the  width  of  the  slit  and  to 

refraction,  and  is  of  the  form  Ix—jar2  sin2 x.dx,  where 


a  minimum.  A  number  of  important  applications 

are  described.  R.  W.  Lunt. 

Structure  of  the  second  order  spectrum  of 
carbon.  C.  Mihul  (Compt.  rend.,  1927,  184, 
1648 — 1649). — Three  new  multiplets  resulting  from 

combinations  between  terms  of  multiplicity  r— 4  are 
described  for  the  C  n  spectrum.  They  consist  of  the 
triplet  iPi3,  and  the  two  multiplets  4P4P'  and  iPiD. 
The  corresponding  electronic  configurations  based  on 
Hund’s  theory  are  evaluated.  J.  Grant. 

Spectrum  of  ionised  neon  (Ne  ii).  T.  L.  de 
Bruin  (Nature,  1927,  119,  925 — 926). — A  number  of 
the  No  n  lines  have  been  classified  in  a  term  scheme 
analogous  to  that  of  F  i.  A.  A.  Eldridge. 

Reversal  of  neon  lines.  H.  Nagaoka  and  T. 
Mishima  (Proc.  Imp.  Acad.  Tokyo,  1927,  3, 136 — 139). 
— The  reversal  of  18  lines  of  the  neon  spectrum  in  the 
range  7032 — 5852  A.  has  been  examined  by  an 
echelon  spectroscope  (resolving  power  435,000  at 
5000  A.)  and  by  a  Lummer-Gehrcke  plate  (resolving 
power  400,000  at  5000  A.).  The  reversals  are  found 
to  be  slightly  asymmetric,  and  no  definite  relation 
with  absorption  can  be  traced.  The  lines  of  the  typo 
lSjj-2^  show  diffuse  reversals,  1$3—  2pm  are  generally 
narrow,  ls4— 2pmare  sharp  when  m  is  even.  Within 
the  limits  of  these  experiments  no  conclusion  can  be 
reached  concerning  the  observed  reversals  with  tha 
mode  of  excitation,  the  magnetic  separation,  and 
absorption.  R.  W.  Lunt. 

Electrically  excited  resonance  spectrum  of 
argon.  Ii.  W.  Meissner  (Z.  Physik,  1927,  43,  449 — 
453). — A  glass  cylinder,  120x20  mm.  in  diameter, 
containing  argon  is  provided  at  each  end  with  a  side- 
tube  containing  an  electrode.  Surrounding  this  tube 
are  a  number  of  small  tubes,  parallel  to  the  axis, 
connected  in  series  and  ending  in  two  electrodes. 
This  external  tube  system  also  contains  argon.  An 
examination  has  been  made  of  the  spectrum  of  the 
light  emitted  axially  from  the  inner  cylinder,  both 
when  it  is  energised  with  9 — 10  milliamp.  direct 
current  and  when  the  external  tube  is  energised  with 


l*  is  the  intensity  at  a  distance  x  from  the  centre  of  direct  current.  It  is  found  in  the  latter  case  that  the 
the  line,  and  a=-Bs?r1f,  where  B  is  the  width  of  the  following  resonance  lines  corresponding  with  the 
refracting  aperature,  s  the  slit  xvidth,  X  the  wave-  2si—2pk  transitions  are  intensified  :  8668,  8521, 

length,  and  /  the  focal  length  of  the  collimator.  The  S408,  8265,  8104,  8006,  7948,  7724,  7635,  7515,  7504, 
intensity  distribution  computed  thus  from  the  optical  7383,  7273,  7147,  7067,  6965,  and  6677. 
instants  of  the  apparatus  for  the  mercury  lines  R-  W.  Lunt. 

«61  4078,  3342,  3126,  3024,  2537,  and  2482  A.  agrees  Detailed  explanation  of  spectra  of  metals  of 
exceedingly  well  with  the  intensity  distribution  the  second  group.  M.  Saha  (Phil.  Mag.,  1927, 
measured  _  photometrically,  for  which  a  special  [vii],  3,  1265— 1274) —The  principles  of  non- 

eveloper  is  necessary  to  reduce  the  Eberhard  effect  to  mechanical  vector  addition  of  quantum  numbers 
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previously  applied  by  Lands,  Russell,  and  others  to 
the  fundamental  levels  of  the  atom  have  been  extended 
to  the  examination  of  all  the  higher  terms,  and  for 
metals  of  the  second  group  all  details  of  the  spectra 
are  satisfactorily  explained.  The  resulting  scheme  of 
electron  arrangement  is  in  effect  a  modification  of  the 
scheme  of  Main  Smith  and  Stoner. 

A.  E.  Mitchell. 

Relative  intensities  of  some  lines  in  the  mer¬ 
cury  spectrum.  J.  Valasek  (Physical  Rev.,  1927, 
[ii],  29,  817 — 821). — The  intensities  of  the  most 
intense  lines  associated  with  transitions  to  and  from 
the  2pz  state  in  mercury  were  measured  photographic¬ 
ally.  When  only  transitions  giving  rise  to  radiation 
are  considered,  there  appear  to  be  more  transitions 
to  2 p3  than  down  from  2 p„.  A.  A.  Eldridge. 

Production  of  the  continuous  spectrum  of 
mercury  by  rolling  it  in  a  vacuum.  M.  Duffieux 
(Compt.  rend.,  1927, 184, 1434 — 1436 ;  cf.  A.,  1925,  ii, 
340). — A  detailed  description  is  given  of  the  pheno¬ 
mena  observed  at  increasing  temperatures  when  a 
largo  drop  of  mercury  is  contained  in  a  spherical 
glass  vessel  rotating  round  a  horizontal  diameter. 
At  10 — 40°,  unstable  luminous  phenomena  were  pro¬ 
duced  depending  probably  on  the  electrical  state  of 
the  glass.  At  about  50°,  a  mauve  luminous  dis¬ 
charge  was  produced  between  the  tail  of  the  drop 
(tho  positive  extremity)  and  the  glass.  The  green 
and  violet  mercury  rays,  and  sometimes  yellow  rays, 
were  distinguishable.  At  100°,  the  positive  extremity 
of  the  arc  was  separated  from  the  glass  by  a  dark 
space,  and  before  120°  was  reached,  the  top  of  the 
vessel  lit  up  with  a  brilliant  green  glow  of  increasing 
intensity,  which  emitted  only  the  continuous  spectrum 
of  mercury.  No  modification  occurred  at  the  highest 
temperature  reached  (200°).  J.  Grant. 

Reversal  of  series  lines  of  thallium.  H. 
Nagaoka  and  T.  Futagami  (Proc.  Imp.  Acad.  Tokyo, 
1927,  3,  140 — 142).— Reversal  in  the  sharp  and  diffuse 
series  of  thallium  has  been  examined  in  the  ranges 
5350-5— 2315-9  A.  and  3529-4— 2379-6  A.,  respectively. 
The  spectra  were  excited  by  discharging  a  condenser 
of  1-7  microfarads  capacity  charged  to  20  kilovolts 
across  a  gap  of  0-2 — 0-3  mm.  between  thallium 
electrodes.  The  amount  of  reversal  decreases  as  tho 
frequency  increases ;  the  reversal  of  the  sharp  series 
is  asymmetric,  whilst  that  of  the  diffuse  series  is 
symmetric.  R.  W.  Lunt. 

Fine  structure  and  term  constants  of  the 

bismuth  spectrum.  S.  Gouusmit  and  E.  Back 
(Z.  Physik,  1927,  43,  321 — 334). — The  fine  structure 
of  the  following  bismuth  lines  has  been  determined 
by  a  grating  method  :  4722-5,  4308-3,  4121-8,  3888-2, 
3596-1,  3510-9,  3397-2,  3076-6,  3067-7,  3024-6,  2993-3, 
2989-0,  2938-3,  2898-0, 2696-7  A.  From  the  Av  values 
thus  obtained  term  constants  have  been  assigned  to 
the  above  lines.  R.  W.  Lunt. 

Direct  measurement  of  X-ray  energy.  W. 
Ruin?  (Z.  Physik,  1927,  43,  254— 295).— An  elaborate 
technique  has  been  devised  whereby  the  energy  of  a 
beam  of  X-rays  can  be  measured  directly  by  allowing 
the  incident  beam  to  fall  into  a  cavity  surrounded  by 
lead  or  mercury,  which  functions  as  a  perfect  absorber. 


The  absorber  is  immersed  in  a  thermostat,  and  the 
energy  received  is  measured  by  the  expansion  of  a 
gas  in  contact  with  the  outer  surface  of  the  absorber ; 
the  sensitivity  obtained  was  1x10'°  g. -cal.  sec. /cm.2 
of  cavity  aperture  (12-6  cm.2).  The  apparatus  was 
calibrated  with  the  known  energy  of  the  (3-,  and 
y-radiation  from  radium,  and  data  were  reproducible 
within  1%.  Using  a  Coolidgc  typo  of  X-ray  tube 
with  a  constant  current  of  10  milliamp,,  the  total 
X-ray  energy  was  found  to  vary  as  the  square  of  the 
applied  stationary  potential  in  the  range  43 — 150 
kilovolts.  The  efficiency  of  the  tube  as  a  generator 
of  X-rays  increased  correspondingly  from  0-46  to 
1-04%.  Elaborate  determinations  have  been  made 
on  the  ionisation  produced  in  air  by  X-rays.  Data  are 
given  for  the  number  of  ions  produced  as  a  function 
of  the  energy  absorbed,  and  of  the  mean  energy,  F,  of 
tho  ions  computed  from  hv—Ve,  where  v  is  the  mean 
frequency  of  the  X-radiation.  R.  W.  Lunt. 

Absolute  measurement  of  light  quanta  in  an 
X-ray  beam.  W.  Kossel  and  M.  Steenbeck  (Z. 
Physik,  1927,  42,  832 — 835). — The  technique  of 
Eliger  and  Holthusen  has  been  adapted  to  the 
measurement  of  the  number  of  ions  liberated  in  unit 
volume  of  a  gas  traversed  by  a  beam  of  X-rays  by 
using  suitable  precautions  to  ensure  that  the  ions 
are  liberated  in  a  uniform  field.  From  measurements 
of  the  number  of  ions  liberated  under  these  con¬ 
ditions,  radiation  at  the  rate  of  100  X-ray  quanta 
per  minute  can  he  observed.  The  method  has  thus 
a  sensitivity  a  million  times  that  of  the  thermal 
method.  R.  W.  Lunt. 

Intensity  of  X-ray  spectra  as  a  function  of  the 
exciting  potential.  D.  Nasledov  and  P.  SchakaV- 
ski  (Z.  Physik,  1927,  43,  431—441). — The  intensity 
of  the  following  lines  of  the  X-series  has  been  deter¬ 
mined  by  an  ionisation  method  as  a  function  of  the 
exciting  potential  up  to  five  times  the  minimum 
exciting  potential :  Ag Ka,  AgX(3,  PdXa,  PdXj3, 
MoXoc,  and  CuA'a.  The  intensity  varies  linearly 
with  the  square  of  the  applied  potential,  and  vanishes 
at  approximately  &F2=500,  except  for  copper, 
when  it  vanishes  if  the  curve  is  produced  backwards 
from  £F2= 4225,  at  kV2—— 5000.  Tho  intensity  I 
can  therefore  be  expressed  in  the  form  I=c(7— F0h 
where  F0  is  a  constant  characteristic  of  the  metal. 

R.  W.  Lunt. 

Intensity  of  X-ray  lines  as  a  function  of  the 
number  of  electrons  reaching  the  cathode.  D. 
Nasledov  and  P.  Scharavski  (Z.  Physik,  1927,  42, 
870 — 882). — The  authors’  earlier  work  on  copper  has 
been  extended  to  an  examination  of  the  lines  Molfa, 
MoXp,  Pd'Xa,  PdlTa,  and  AgKa.  As  in  the  case  of 
copper,  the  intensities  increase  linearly  with  the 
current  up  to  a  certain  critical  value ;  they  then 
increase  linearly  but  at  a  diminished  rate.  This 
critical  point  is  independent  of  the  potential  applied 
to  the  tube  in  the  range  examined,  50 — 83  kilovolts. 
For  molybdenum  and  palladium,  the  critical  current 
is  6  milliamp.,  and  for  silver  between  6  and  7  milli¬ 
amp.  An  approximately  linear  relationship  is  thus 
to  be  traced  between  the  value  of  this  critical  current 
in  copper  (4  milliamp.),  the  above  metals,  and  the 
corresponding  atomic  numbers.  R.  W.  Lunt. 
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Selective  displacement  of  0  0153  A  in  X-ray 
spectral  lines.  F.  H,  Lortng  (Chem.  News,  1927, 
134,  385—388;  135,  17—18,  65— 67).— Theoretical. 
A  continuation  of  previous  work  {this  vol.,  602). 

W,  E.  Downey. 

Effect  of  .  chemical  combination  on  X-ray 
absorption.  W.  B.  Morehouse  (Physical  Rev., 
1927,  [ii],  29,  765 — 774). — The  X-ray  absorption  by 
aqueous  solutions  of  the  reactants  producing  reactions 
expressed  by  the  equations  (a)  KI+ 12+ 2Na2S203= 
KI+2NaI+Na2S106,  ( b )  K2Cr207+12KI+14HCl= 
8KCl+2CrCl3+3I2+6KI+7H20,  (c)  NaOH+HCl= 
NaCl+HjO,  (d)  K0H+HC1=KC1+H20,  (e)  I2 
(aqueous  alcoholic)  -j-  2Na2S203 =2NaI  +Na2S10(i,  and 
of  the  solutions  after  reaction,  has  been  measured. 
The  results  indicate  that  the  mass  absorption  co¬ 
efficient  for  an  element  depends  on  its  valency. 
Absorption  by  iodine  in  the  free  state  appears  to  be 
greater  than  that  in  combination. 

A.  A.  Eldridge. 

Theory  of  the  intensity  of  scattered  X-rays. 
G.  E.  M.  Jauncey  {Physical  Rev.,  1927,  [ii],  29, 757 — 

764). 

Laboratory  demonstration  of  the  Zeeman 
effect.  K.  W.  Meissner  (Z.  Physik,  1927,  43, 454 — 
455). — Plane  polarised  light  from  a  neon-helium  dis¬ 
charge  tube  is  passed  through  a  second  discharge  tube, 
whereby  the  light  from  the  first  tube  is  absorbed.  If 
now  a  magnetic  field  be  applied  to  the  first  tube,  the 
frequency  is  slightly  changed,  and  can  therefore  pass 
through  the  second  tube  and  be  focussed  on  a  screen. 

R.  W.  Lunt. 

Zeeman  effect  and  spherical  harmonics.  C.  G. 
Darwin  {Proc.  Roy.  Soc.,  1927,  A,  115,  1—19).— 
The  problem  of  a  charged  spinning  spherical  body 
moving  in  a  central  orbit  in  a  magnetic  field  is  solved 
by  the  method  of  the  wave  mechanics  in  spherical 
harmonics.  It  leads  to  a  system  of  equations  which 
are  competent  to  determine  the  frequencies  and 
intensities  of  the  lines  in  the  standard  Zeeman  effect. 
The  model  yields  strictly  the  odd  multiplicities  only, 
but  the  same  set  of  equations  is  also  applicable  in  every 
respect  to  the  even.  Formulae  are  given  from  which 
the  intensity  of  any  component  in  any  strength  of 
field  can  be  obtained.  A  few  examples  are  worked  out. 
The  development  in  spherical  harmonics  elucidates 
clearly  the  physical  meaning  of  the  quantum 
numbers  k,  m,  r,  mt,  mn  but  much  more  obscurely  j. 
To  elucidate  the  force  of  j,  a  new  method  of  attacking 
the  problem  is  outlined.  L.  L.  Bircumshaw. 

Tentative  explanation  of  the  Zeeman  effect  of 
types  D j  and  D2.  F.  J.  von  Wisniewski  (Z. 
Physik,  1927,  42,  -910— 914).— A  theory  of  the 
Zeeman  effect  for  weak  fields  and  of  types  D1  and  D2 
has  been  developed  by  considering  the  two  possible 
solutions  of  the  equation  of  motion  of  an  electron 
about  a  solid  nucleus,  and  in  a  magnetic  field. 

.  R.  W.  Lunt. 

Duration  of  light-emission  of  atoms.  H. 
Aerschbaum  (Ann.  Physik,  1927,  [iv],  83,  287—295 ; 
c  •  A.,  1926, 652). — The  earlier  work  has  been  extended 
o  the  metals  calcium,  strontium,  and  barium.  The 
allowing  results  were  obtained  for  the  damping 
constant  (XlO')  and  the  mean  duration  of  the  light 


in  seconds  (XlO-8),  respectively:  Calcium:  spark, 
15*4,  0-65;  arc,  2-8,  3-4.  Barium  :  spark  I,  8-3,  1-2; 
spark  II,  3-7,  2-7.  Strontium:  spark  I,  8-0,  1-25; 
spark  II,  2*78,  3*6;  arc,  5*05,  1*98.  Differences  are 
observed  between  different  spark  lines  in  barium  and 
strontium.  The  electric  deflection  of  spectral  lines 
has  been  investigated  for  the  three  elements.  All  the 
available  values  for  the  mean  direction  of  the  light  for 
different  elements  are  tabulated.  R.  A.  Morton. 

Duration  of  the  afterglow  in  mercury  vapour. 
(Frl.)  M.  Asterblum  {Z.  Physik,  1927,  43,  427 — 
430). — The  continuous  afterglow  of  mercury  vapour 
has  two  maxima,  at  3300  and  4850  A.  The  duration 
of  the  afterglow  at  these  maxima  is  the  same,  and 
decreases  in  intensity  logarithmically  with  time. 

R.  W.  Lunt. 

Light-period  of  the  ultra-violet  hydrogen 
series.  W.  Wien  (Ann.  Physik,  1927,  [iv],  83, 
1 — 18). — A  fine  stream  of  hydrogen  positive  rays 
crosses  the  focal  circle  of  the  grating  of  a  vacuum 
spectrograph  so  that  the  lines  H„  1215*68,  H$ 
1025*7,  Hc  972*5,  H*  949*8,  and  H„  937*8  A.  can  be 
photographed  on  Schumann  plates.  The  intensity  of 
the  radiation  emitted  by  the  canal-ray  stream 
decreases  along  its  length,  so  that  the  spectral  lines 
exhibit  a  fading  which  is  a  measuro  of  the  period 
of  line-excitation.  The  more  usual  methods  for 
measuring  the  intensities  of  spectral  lines  aro  not 
applicable  to  vacuum  spectroscopy  in  this  region, 
since  no  material  is  available  for  the  construction  of 
wedges,  and  the  mechanical  methods  for  reducing 
the  intensity  are  scarcely  practicable.  A  screening 
arrangement  was,  however,  devised  for  reducing  the 
intensity  of  the  positive-ray  stream,  which  was 
calibrated  by  measurements  on  the  heating  effect  of 
the  charged  particles.  The  decrease  in  intensity  of 
Ha  is  given  by  I=I0e~^,  in  which  y  is  the  distance 
traversed  in  the  positive-ray  stream  and  (3  is  4*3. 
The  Doppler  shift  8>,=0-08G  mm.  and  v(~S\jXc)  is 
3*44  xlO7  cm. /sec.,  so  that  the  duration  constant 
2a(=[k>)  is  14*8  X 107  for  both  Ha  and  H»,  a  value  some 
three  times  as  great  as  that  found  with  the  Balmer 
series.  Slack  (A.,  1926,  875)  by  excitation  with 
electrons  at  10*2  volts  obtained  for  2a  the  value 
8*3xl07.  R.  A.  Morton. 

Behaviour  of  Schumann  plates  in  the  vacuum 
spectrograph  in  the  observation  of  canal-rays. 
W.  Wien  (Ann.  Physik,  1927,  [iv],  83,  19— 22).— The 
observations  recorded  (preceding  abstract)  were 
greatly  hindered  by  fogging  of  the  plates,  and  the 
effect  has  now  been  studied  in  detail.  The  fog  is 
formed  with  hydrogen  and  oxygen  positive  rays,  but 
only  to  a  much  smaller  extent  with  nitrogen.  This 
observation  supports  direct  speetrographie  tests, 
which  make  it  improbable  that  the  effect  is  due  to 
short-wave  radiation.  A  more  likely  explanation  is  a 
chemical  interaction  between  atomic  hydrogen  or 
oxygen  and  the  almost  gelatin-free  silver  halide  of  the 
Schumann  plate.  The  observations  on  the  effect  of 
pressure  variations  on  the  development  of  the  fogging 
may  he  interpreted  in  terms  of  this  mechanism. 

R.  A.  Morton. 

Electron  emission  from  thoriated  tungsten. 
S.  Dushman  and  J.  W.  Ewald  (Physical  Rev.,  1927, 
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[ii],  29,  857—8  70). — The  emission  for  a  monatomic 
film  of  thorium  on  tungsten  is  greater  than  that  for 
metallic  thorium.  The  electron  emission  (I— 
37iae-30  600?r,  in  amp. /cm,2)  was  measured  for  different 
states  of  activation  of  the  thoriated  filament. 

A.  A.  Eldridge. 

Chemical  activity  of  slow  electrons.  E.  Rabi- 
nowitsch  (Z.  Elektroehem.,  1927,  33,  185 — 18S). — 
Solid  oxides  such  aa  lime,  thoria,  and  eerie  oxide 
have  been  submitted  to  bombardment  by  electrons 
under  various  conditions  in  an  attempt  to  decompose 
them,  and  hence  to  determine  their  heats  of  form¬ 
ation  from  the  critical  electron  velocity  required  for 
this  purpose.  With  slow  electrons  of  an  energy  com¬ 
parable  with  the  energy  of  decomposition  of  the  oxides, 
traces  of  gas  could  be  pumped  out  of  the  dischargo 
tube,  but  oxygen  could  not  be  definitely  detected  in 
it.  With  electrons  of  about  1000  times  this  velocity, 
oxygen  was  obtained  from  rare-eartli  oxides,  but  even 
then  the  efficiency  was  very  small,  only  about  one 
impact  in  400  producing  decomposition.  This  result 
is  not  unexpected,  considering  that,  when  gas  mole¬ 
cules  are  decomposed  by  slow  electrons,  the  high 
efficiencies  obtainable  are  due  to  secondary  processes 
caused  by  impacts  of  molecules  activated  by  the 
primary  process,  whilst  in  a  solid  these  secondary 
effects  are  not  possible.  The  small  quantities  of  gas 
obtained  were  removed  from  the  discharge  tube  by 
continuous  pumping  ;  otherwise  most  of  the  liberated 
oxygen  recombines  and  no  appreciable  rise  in  pressure 
occurs.  Ceric  oxide  blackens  under  the  bombard¬ 
ment,  but  the  amount  of  the  decomposition  product 
was  not  sufficient  for  analysis.  Difficulties  in  deter¬ 
mining  the  applied  voltage  occurred  owing  to  tlio 
badly-conducting  oxide  layer  becoming  charged  on  the 
surface.  The  results  of  Cole  (A.,  1926,  1189)  on  the 
blackening  of  photographic  emulsions  by  low-speed 
electrons  are  discussed  in  the  light  of  similar  experi¬ 
ments  by  the  author.  H.  J.  T.  Ellingkam. 

Smallest  carriers  of  electricity  in  gases. 
H.  Schilling  {Ann.  Physik,  1927,  [iv],  83,  23—80).— 
Tlio  most  important  experimental  result  is  that  all 
attempts  to  obtain  with  the  purest  gases  values  of  w 
greater  than  those  normally  found  for  the  ordinary 
carriers  of  electricity  in  air  have  been  unsuccessful. 
The  largest  values  found  arc  :  w~=2-5  and  w+=2-0 
cm. /sec.  volt /cm.,  corresponding  with  carrier-radii  of 
4-7  and  4-1  x  10'8  cm.,  respectively.  The  radius  is 
thus  about  three  times  that  of  a  single  molecule  in 
air.  The  multiple  of  the  molecular  radius  required 
to  correspond  with  the  radius  of  the  negative  carrier 
varies  from  3-0  with  air  to  5-0  with  helium  and  6-0 
with  ethyl  alcohol.  The  literature  of  this  subject  is 
critically  reviewed.  R.  A.  Morton. 

Nature  of  phosphorus  ionisation.  II.  W. 

Russe  (Ann.  Pliysik,  1927,  [iv],  83,  80 — 120 ;  cf .  this 
yol.,  633). — The  relations  between  temperature  and 
ion-formation  have  been  investigated,  and  the  effect 
of  increasing  temperature  has  been  shown  to  differ 
from  that  of  decreasing  temperature.  The  ionisation- 
temperature  curves  show  maxima  and  minima  and 
a  noteworthy  small  peak  at  temperatures  between 
35°  and  40°,  i.e.,  just  below’  the  flashing  temperature. 
In  dry  air,  ionisation  occurs  only  at  higher  temper¬ 


atures.  The  position  and  magnitude  of  the  maximum 
are  greatly  influenced  by  the  temperature  of  the  air 
stream.  The  moisture  present  favours  a  rapid  rise  to 
maximum  ionisation.  The  fact  that  moisture  appears 
to  be  essential  for  ion-formation,  in  conjunction  with 
the  earlier  conclusion  that  the  negative  ions  take  up 
multiple  charges  preferentially,  leads  to  the  viewr  that 
the  ionisation  occurs  as  a  result  of  tho  dissociation 
of  an  acid  formed  in  the  course  of  the  oxidation  of 
phosphorus.  It  is  shown  that  the  charge  which 
occurs  at  the  initial  introduction  of  the  air  stream 
over  the  phosphorus  is,  apart  from  special  exceptions, 
equal  to  the  charge  at  the  stage  immediately  preceding 
ignition.  On  the  other  hand,  the  maximum  in  a  curve 
corresponds  with  a  charge  several  times  as  great  as 
the  initial  charge.  The  amount  of  dissociating  acid 
present  remains  fairly  constant,  so  that  ionisation  by 
stages  must  occur.  This  notion  gives  an  explanation 
of  the  numerous  maxima  in  the  curves.  The  maxi¬ 
mum  charge  appears  to  be  eight  times  the  initial 
charge,  so  that  an  acid  of  maximum  basicity  8  may 
dissociate  by  steps.  The  evidence  points  to  reaction 
between  phosphorus  pentoxide  and  water.  The 
possible  role  of  different  oxy-acids  of  phosphorus  is 
discussed;  the  conclusion  is  reached  that  pyrophos- 
phoric  acid  must  be  the  dissociating  substance 
responsible  for  the  ion-formation.  R.  A.  Morton. 

Probability  of  ionisation  of  mercury  vapour 
by  electron  impact.  T.  J.  Jones  (Physical  Rev., 
1927,  [ii],  29,  822 — 829). — The  curve  showing  the 
number  of  positive  charges  produced  in  a  1  cm.  path 
by  an  electron  moving  through  mercury  vapour  at 
1  mm.  pressure  as  a  function  of  the  electron  energy 
gives  a  maximum  value  of  20'5  at  90  volts.  The 
number  of  positive  charges  formed  at  an  impact  is 
maximal  (0-35)  at  90  volts.  When,  however,  experi¬ 
mental  values  for  the  electronic  mean  free  path  are 
employed,  the  latter  curve  gives  no  indication  of 
reaching  a  maximum.  It  is  considered  unlikely  that 
only  singly-charged  ions  are  produced,  since  above 
400  volts  the  number  of  positive  charges  formed  at 
an  impact  appears  to  be  greater  than  unity. 

A.  A.  Eldridge. 

Polarisation  of  the  light  from  hydrogen  canal 
rays.  K.  L.  Hertel  (Physical  Rev.,  1927,  [ii],  27, 
848 — 856). — Light  from  hydrogen  canal  rays,  princip¬ 
ally  Hs,  is  partly  (up  to  10%)  polarised.  The  half¬ 
value  period  of  the  polarisation  is  about  one  third 
of  that  of  the  intensity.  The  effect  of  a  transverse 
electric  field  vras  examined.  A.  A.  Eldridge. 

Ionisation  of  gases  and  stellar  temperatures. 
G.  Tiercy  (Arch.  Sci.  phys.  nat.,  1927,  [v],  9,  87— 
107).— Saha  (A.,  1920,  ii,  659;  1921,  ii,  4,  162;  1923, 
ii,  5)  regards  the  ionisation  of  a  gas  as  akin  to  dissocia¬ 
tion  of  one  gas  into  two  others.  The  expression 
log  [a2/(l-a:a)]P=-  UJ4-571T+ 2-5  log  T+G  (x  m 
the  fraction  dissociated,  P  the  pressure  in  atm.,  Ua 
the  ionisation  potential  in  volts,  T  the  absolute 
temperature,  O  the  entropy  constant)  serves  to  con¬ 
nect  the  temperature  of  a  star  with  the  degree  of 
ionisation  of  its  constituents.  Nernst’s  expression 
—  1-62-J-1-5  log  ni  (m  being  the  atomic  mass)  was 
used  to  fix  the  entropy  constant  as  —6-5.  On  the 
basis  of  experiment,  —5-5  seems  to  be  a  more  trust- 
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worthy  value.  The  entropy  constant  may  ho 
obtained  from  the  equation  —  log  cAl  It  being 
the  gaa  constant,  nK  the  relative  minimum  numbers 
of  gaseous  particles,  «„  for  the  original  gas,  «(  and  nt 
for  the  constituents,  and  c.v  the  concentration  of  each, 
cn!  c„  and  c>.  When  a  g.-mol.  of  gas  dissociates  com¬ 
pletely  into  two  gases,  or  when  a  gas  ionises  com¬ 
pletely,  7i i  and  ne  are  both  unity.  If  simple  dissoci¬ 
ation  occurs,  the  constant  obtained  corresponds  with 
a  g.-mol.  of  the  original  gas  and  with  a  g.-atom  of 
neutral  gas  in  the  gas  of  ionisation.  On  the  other 
hand,  when  ionisation  occurs,  the  constant  must  bo 
expressed  in  terms  of  a  g.-mol.  of  original  neutral  gas, 
bo  that  the  coefficients  nk  must  be  doubled,  i.e., 
0==i?S2?ix  log  cA.  Since  n{=ne~l,  and  cl=ct—^J 
<7=1-99(4  log  §),  i.e.,  —5-52,  in  agreement  with  the 
experimental  value. 

Nernst’s  expression  thus  fails  to  account  for  the 
fundamental  difference  between  simple  dissociation 
and  ionisation.  The  value  —5-52  in  conjunction  with 
the  Saha  expression  leads  to  values  for  the  temper¬ 
atures  of  different  classes  of  stars  which  agree  well 
with  those  obtained  by  Russell  (Nature,  1914,  93, 
227)  on  other  groimds.  R.  A.  Morton. 

Ionisation  by  collisions  of  the  second  kind  in 
mixtures  of  hydrogen  and  nitrogen  with  the 
rare  gases.  G.  P.  Harnwell  (Physical  Rev.,  1927, 
[ii],  29,  830 — 842 ;  cf.  this  vol.,  C04). — A  study  of  the 
effect  of  the  presence  of  a  rare  gas  in  ionised  hydrogen 
and  nitrogen.  The  evidence  supports  the  view  that 
a  type  of  collision  of  tho  second  kind  takes  place  at 
which  an  atom  is  ionised  by  colliding  with  an  ion  of 
an  atom  of  higher  ionising  potential.  The  following 
reactions  are  predicted  and  supported  by  tho  experi¬ 
mental  evidence :  for  hydrogen,  He+-f-  H,=He-5-H2+  ; 
Ne++H2_Ne+H2+ ;  A+H2-^A++H2;  for  nitro¬ 
gen,  He+4-N»=He+N2+ ;  Ne++N2=Ne+17N2+ ; 

Ne-p*N2+=Ne++N2;  A+N2+=A++N2,  where 

*JN2+  and  24N2+  represent,  respectively,  the  nitrogen 
ions  produced  at  the  expense  of  17  and  24  volts. 
It  appears  that  the  probability  of  the  occurrence  of 
a  transfer  is  an  inverse  function  of  the  difference  in 
ionising  potentials.  A.  A.  Eldridge. 

Ionisation  by  collision.  H.  G.  L.  Huxley  (Phil. 
3iag.,  1927,  [vii],  3,  1056 — 1061). — A  discussion  of  the 
theory  of  sparking  potentials  advanced  by  Taylor 

(Proc.  Roy.  Soc.,  1927,  A,  114,  73). 

A.  E.  Mitchell. 

.  Potential  gradient  in  the  positive  column, 
n.  Oxygen,  air,  water  vapour,  helium,  argon, 
krypton,  xenon,  and  mercury.  A.  Gunther- 

Sceojlze  (Z.  Physik,  1927,  42,  763 — 772).— Tho 
relationship  observed  previously  for  nitrogen  and 
hydrogen  (this  vol.,  392)  relating  the  gradient  in  the 
positive  column,  Q,  with  the  mean  free  path,  corrected 

for  the  temperature  of  the  gas,  l ,  and  with  the  tube 
radius  r,  viz.  (?=  Qi~iar-vit  -where  C  is  a  constant,  has 
oeen  found  to  hold  for  the  polyatomic  gases  oxygen, 
»  water  vapour,  for  which  gases  the  constant 
o  has  been  evaluated.  Owing  to  the  instability  of  tho 
discharge,  the  value  for  water  vapour  is  somewhat 
uncertain.  In  the  rare  gases  and  mercury  vapour, 

o  relationship  Q^Cl^r-^-aiy1  obtains,  where  lQ 
no  mean  free  path  at  1  mm.,  i  the  current,  and  a  a 


constant.  These  relationships  are  valid,  as  in 
hydrogen,  nitrogen,  and  neon,  only  when  l  is  small 
compared  with  r,  and  provided  that  the  pressure  is  so 
low  that  the  positive  column  extends  throughout  the 
whole  diameter  of  tho  discharge  tube.  R.  W.  Lunt, 

Voltage  necessary  to  maintain  a  luminous 
discharge  in  hydrogen.  W.  A.  Noyes,  jun.  (Phil. 
Mag.,  1927,  [vii],  3,  1262 — 1265). — A  discussion  of 
some  of  the  apparent  differences  between  the  results 
of  Gibson  and  Noyes  (A.,  1922,  ii,  812)  and  of  McCurdy 
(A.,  1924,  ii,  808)  on  tho  voltage  necessary  to  maintain 
a  luminous  discharge  in  hydrogen  and  mercury 
vapour.  Some  of  the  work  of  the  former  with  hydrogen 
has  beenropeated,  with  results  similar  to  thoseobtained 
previously.  It  is  concluded  that  there  are  no  real 
differences  between  the  two  sets  of  results,  and  that, 
under  certain  conditions,  the  discharge  may  dis¬ 
appear  at  a  voltage  which  is  approximately  the 
ionisation  potential  or  some  multiple  of  it. 

A.  E.  Mitchell. 

Two  magnetic  moments  of  the  atom.  R. 
Perrier  (Compt.  rend.,  1927,  184,  1041 — 1643). — 
The  analogy  between  an  atom  and  a  small  magnet 
from  tho  point  of  view  of  its  magnetic  moments  is 
discussed  with  reference  to  the  effect  exercised  on  a 
particle  by  a  magnetic  field  (Bohr  moment),  and  also 
to  the  magnetic  field  (Weiss  moment)  produced  by  tho 
particle  itself.  The  apparent  discordance  is  reconciled 
with  the  ordinary  laws  of  electromagnetism,  and  an 
explanation  of  paramagnetism  and  diamagnetism  is 
suggested.  J.  Grant. 

Attempts  to  separate  isotopes  of  mercury  by 
chemical  means.  H.  S.  King  (J.  Amer.  Chem. 
Soc.,  1927,  49,  1500 — 1511). — Considerations  of  mole¬ 
cular  structure  lead  to  the  conclusion  that  chemical 
reactions  of  the  type  Hg2X2=Hg-f HgXa  should 
effect  a  partial  separation  of  the  isotopes  of  mercury. 
Unsuccessful  experiments  aro  described  in  which 
X— I,  CN,  |02,  Cl,  and  Ph;  the  reaction  Hg2Cl2-f 
2PhMgBr~Hg-]-Ph2Hg+2MgBrCI  was  also  unsuc¬ 
cessful  (cf.  Richards,  King,  and  Hall,  A.,  1926,  771). 

S.  K.  Tweedy. 

Nature  and  origin  of  the  earth’s  surface 
structure.  J.  Joly  and  J,  H.  J.  Poole  (Phil. 
Mag.,  1927,  [vii],  3,  1233—1246). 

Radioactivity  of  the  earth's  basaltic  ms  gixt.  si « 
J,  H.  J.  Poole  (Phil.  Mag.,  1927,  [vii],  3,  1246 — 
1252), — Determinations  of  tho  radioactivities  of 
specimens  of  authentic  Oregonian  plateau  basalts 
have  shown  these  to  have  the  same  mean  thorium 
contents  as  the  Hebridean  and  Deccan  plateau 
basalts  previously  examined  by  Joly  and  Poole 
(A.,  1924,  ii,  812).  It  is  concluded  that  the  apparently 
Oregonian  basalts  examined  previously  did  not  belong 
to  that  series,  and  that  all  the  three  main  scries 
of  plateau  basalts  are  derived  from  the  same 
sub-crustal  basaltic  magma.  Examination  of  various 
eclogites  shows  that  tho  radium  and  thorium  contents 
of  these  are  even  less  than  those  of  the  plateau  basalts ; 
this  points  to  the  conclusion  that  these  really  repre¬ 
sent  the  lower  layers  of  the  earth’s  primary  basaltic 
magma.  The  bearing  of  this  result  on  the  general 
ideas  of  tho  earth’s  surface  structure  is  discussed. 

A.  IfcTCHELL. 
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Radioactivity  of  matter  exposed  for  a  long 
period  to  solar  radiation.  (Mlle.)  S.  Maraci- 
neanu  (Compt.  rend.,  1927, 184,  1547 — 1549;  cf.  this 
vol.,  605). — The  radioactivity  of  the  portion  of  lead 
roofing  used  in  tho  earlier  experiments  could  not  have 
been  duo  to  its  origin,  since  the  unexposed  parts 
possessed  no  such  activity,  and  that  of  the  exposed 
part  decreased  when  it  was  removed  from  the  roof. 
Nor  was  the  radioactivity  due  to  radioactive  deposits 
from  the  atmosphere.  Lead  exposed  to  the  south 
had  a  higher  radioactivity  than  that  exposed  to  the 
north.  Zinc  and  copper  roofs  also  possessed  a  radio¬ 
activity,  highest  on  the  exposed  side,  but  less  than 
that  of  tho  lead,  whereas  calcareous  stone  and  iron 
had  none.  H.  Deslandres  (Compt.  rend.,  1927, 
184,  1549 — 1550)  comments  on  the  abovo  phenomena 
and  believes  them  to  be  of  cosmic  origin. 

J.  Grant. 

Charge  of  a-particles  emitted  per  sec.  by  1  g. 
of  radium.  H.  Jedrzejowski  (Compt.  rend.,  1927, 
184,  1551 — 1553). — By  means  of  an  elaborated  form 
of  Rutherford  and  Geiger’s  method,  the  mean  value  of 
tho  total  charge  of  tho  a-particles  emitted  in  1  sec. 
from  1  g.  of  radium  has  been  found  to  be  33-4  e.s.u., 
corresponding  with  3-50  xlO10  a-particles. 

J.  Grant. 

Scattering  of  a-particles.  J.  R.  Oppenheimer 
(Z.  Physik,  1927,  43,  413 — 415). — Rutherford’s 
equation  for  the  scattering  of  a-particles  has  been 
deduced  from  quantum  mechanics,  and  its  valitity 
has  been  examined.  R.  W.  Lent. 

Atomic  disintegration  by  a-particles  from 
polonium.  W.  Bothe  and  H.  Franz  (Z.  Physik, 
1927,  43,  456 — 165). — Polonium  has  been  chosen  as 
the  source  of  a-particles,  since  it  produces  these 
with  practically  uniform  velocity  and  without 
appreciable  (1-  and  y-radiation,  The  Geiger  point-in¬ 
cylinder  method  has  been  used  to  detect  the  H- 
particles  produced,  and  the  electroscope  deflexions 
have  been  photographically  recorded  on  a  moving 
film.  All  the  elements  from  boron  to  calcium  have 
been  examined  with  the  exception  of  neon  and  argon. 
Positive  results  wore  obtained  in  boron,  nitrogen, 
magnesium,  and  aluminium  only ;  for  these  elements, 
curves  are  given  for  tho  number  of  H-particles  per 
minute  as  a  function  of  their  penetration  in  air, 

R.  W.  Lunt. 

Energy  distribution  in  tbe  y-radiation  of 
radium-C.  D.  Skorelzyn  (Z.  Physik,  1927,  43, 
354 — 378). — The  earlier  technique  for  fl-rays  (ibid., 
1924,  28,  278)  has  been  developed  so  that  observ¬ 
ations  can  be  made  of  the  tracks  of  the  electrons 
produced  by  y-rays  from  radium-C  in  gas  subjected  to 
a  magnetic  field  of  the  order  of  1000  gauss.  From  the 
observed  track  curvatures  the  energy  distribution  has 
been  computed.  In  the  range  7tv=610 — 1778  kilo¬ 
volts  the  intensity  values  obtained  are  considerably 
greater  than  those  of  Ellis  ;  the  value  at  7iv=2210  is 
the  same.  R.  W.  Lent. 

Atomic  nuclei  and  their  transformations. 
(Sir)  E.  Rutherford  (Proc.  Physical  Soc.,  1927, 
39,  359 — 372). — A  lecture  delivered  on  Feb.  25,  1927. 

Theory  of  sub-electrons.  T.  Peczalski 
(Compt.  rend.,  1927,  185,  49 — 51). 


Calculation  of  the  mean  value  in  tbe  electron 
theory  of  Lorentz.  V.  Bursian  (Z,  Physik,  1927, 
43,  416—426). 

Number  of  radiating  atoms  in  a  hydrogen 
discharge  tube.  W.  H.  Crew  and  E.  O.  Hulbvrt 
(Physical  Rev.,  1927,  [ii],  29,  843— 847).— About 
90%  of  tbe  energy  radiated  from  a  long  hydrogen 
tube  filled  with  moist  hydrogen  at  0-54  mm.  pressure, 
and  excited  with  66  milliamp.  at  7  kilovolts,  is  carried 
by  the  first  three  lines  of  tho  Balmer  series.  The 
number  of  quanta  of  these  lines  emitted  per  atom  per 
sec.  is  calculated  to  be  2-84,  0-43,  and  0-10,  respect- 
ively.  A.  A.  Eldridge. 

Limits  of  tbe  periodic  system  of  tbe  elements. 
E.  Meyer  (Z.  Elcktrochem.,  1927,  33,  189—192).— 
A  discussion  of  tho  probability  of  the  existence  of 
elements  of  atomic  number  greater  than  92.  It  is 
suggested  that,  if  the  electrons  are  arranged  around 
the  nucleus  of  an  atom  in  concentric  spherical  shells 
tho  radii  of  which  are  in  the  ratio  l2  :  22 :  32,  etc.,  the 
number  of  electrons  in  tho  respective  shells  should  be 
(1+1),  22,  32,  etc.  This  would  give  a  secondary 
periodicity  in  which  helium,  carbon,  phosphorus, 
gallium,  barium,  and  uranium  would  bo  the  last 
members  of  the  successive  periods.  On  this  basis 
uranium  is  the  element  with  six  completed  shells,  and 
may  thus  be  tho  true  end  member  of  tho  series  of 
elements.  Evidence  supporting  this  arrangement  is 
discussed.  The  hydrogen  nucleus  is  regarded  as  an 
element  of  zero  atomic  number. 

H.  J.  T.  E  lung  ham. 

Process  of  quantisation.  G.  P.  Thomson  and 
R.  G.  J.  Fraser  (Phil.  Mag.,  1927,  [vii],  3,  1294 — - 
1305). — Mathematical.  Use  is  made  of  the  probability 
that  when  the  motion  of  an  atom  in  a  stationary  state 
is  interrupted  by  collision  or  otherwise,  the  subsequent 
adjustment  of  the  system  towards  a  system  satisfying 
the  quantum  postulates  takes  a  finite  time,  to  establish 
a  correspondence  between  the  pressure  broadening  of 
a  spectral  line  on  both  the  classical  and  the  quantum 
theories.  Tims  information  is  derived  regarding  the 
process  of  quantisation.  The  deductions  are  in 
agreement  with  the  experimental  results  of  Fiicht- 
bauer  and  Joos  (A.,  1922,  ii,  242)  on  the  pressure¬ 
broadening  of  spectral  lines.  A.  E.  Mitchell. 

Contribution,  to  modern  ideas  on  tbe  quantum 
theory.  H.  T.  Flint  and  J.  W.  Fisher  (Proc.  Roy. 

Soc.,  1927,  A,  115,  208—214). 

“  Axiality  ”  of  light  emission  and  tbe  structure 
of  chemical  atoms.  J.  Stark  (Physikal,  Z.,  1927, 
28,  421 — 427). — Theoretical,  It  is  concluded  that 
the  smallest  atom-ion,  the  positive  elementary 
quantum  of  smallest  mass,  the  hydrogen  atom-ion 
or  “  archion  ”  from  which  all  heavier  atoms  are  built 
up,  is  a  rotatory  motion  with  a  definite  axis  and 
frequency  as  characteristic  as  the  elementary  electric 
charge.  The  mass  for  this  elementary  rotatory 
motion  of  the  “  archion  ”  is  its  impulse  of  rotation. 
This  elementary  impulse  of  rotation  demands  the 
quantisation  of  the  impulses  of  rotation  in  the  stable 
state  of  the  chemical  atom.  W.  E.  Downey. 

Line  intensities  in  tbe  hydrogen  chloride 
fundamental  band.  D.  G.  Bourgin  (Physical 
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Bar.,  1927,  [ii],  29,  794 — S16). — Values  of  the  in¬ 
tensities  of  the  absorption  lines  of  the  hydrogen 
chloride  fundamental  band  for  tube-lengths  from 
0-0998  to  2-97  cm.  have  been  obtained;  the  results 
yield  indirect  evidence  of  the  isotopic  doubling,  and 
confirm  the  predicted  asymmetry  in  the  intensities  of 
corresponding  lines  in  the  P  and  R  branches,  the 
summation  rule,  and  the  new  formulation  of  the 
quantum  theory.  The  lines  are  narrower  and 
“  deeper  ”  than  was  supposed,  and  the  exponential 
law  of  transmission  fails.  Values  of  the  Einstein 
probability  of  transition  coefficients  are  computed  to 
be  B01=5-12xl015  for  the  first  line  of  the  positive 
branch  and  A0 ^=58  for  the  first  line  of  the  negativo 
branch.  The  preferred  value  of  the  variation  of  the 
molecular  moment  with  nuclear  displacement  as 
determined  for  the  region  of  the  equilibrium  position 
is  0-828 X  10“10  e.s.u.  A.  A.  Eldridge. 

Index  of  refraction  of  water  for  short  con¬ 
tinuous  waves.  L.  E.  McCarty  and  L.  T.  Jones 
(Physical  Rev.,  1927,  [ii],  29,  880 — 886). — The  index 
of  refraction  of  water  for  short  continuous  waves 
(300 — 700  cm.)  is  about  9,  in  agreement  with  other 
results,  and  approximately  constant  over  the  range 
of  frequencies  used.  A.  A.  Eldridge. 

Molecular  spectrum  of  sodium.  H.  Schuler 
(Z.  Physik,  1927,  43,  474 — 479). — Eroin  a  consider¬ 
ation  of  the  yellowish-red  band  spectrum  excited  in 
sodium  vapour  by  the  passage  of  a  continuous  current, 
it  is  concluded  that  the  spectrum  consists  of  the 
resonance  series  of  Na2  which  is  excited  by  the  sodium 
P-light  and  of  a  Na-series  similar  to  the  Lyman- 
Wittmer  H2-series.  R.  W.  Lunt. 

Absorption  hands  of  liquid  and  vapour  amines. 
E.  0.  Salant  (Nature,  1927,  119,  926). — The  charac¬ 
teristic  absorption  band  of  the  N-H  linking  around 

(A.,  1926,  453)  is  a  fundamental,  the  band  at  6  p 
being  weak,  both  for  secondary  and  for  tertiary 
amines  (cf.  also  Ellis,  this  vol.,  291). 

A.  A.  Eldridge. 

Absorption  of  light  by  certain  aromatic  amino- 
acids  in  the  ultra-violet.  H.  Hunecke  (Ber., 
1927,  60,  [J3],  1451 — 1457). — According  to  spectro- 
graphie  measurements  of  o-aminobenzoic  acid,  its 
sodium  salt,  methyl  ester,  and  hydrochloride  in  water, 
the  acid  exists  mainly  in  the  true  acidic  form, 
o-Dimethylaminobenzoic  acid,  on 
the  other  hand,  is  chiefly  present  in  water  as  the 
“zwitter  ion,”  ■NHMc2-C6H4-C02+,  probably  con¬ 
taining  appreciable  amounts  of  the  true  acid.  In 
trimethylammobenzoic  acid  only  the  “  zwitter  ion  ” 
can  be  present.  In  the  carboxylic  acids  of  pyridine 
and  quinoline,  the  acid  form  is  favoured ;  the  pro¬ 
portion  of  “  zwitter  ion  ”  cannot  at  present  be  deter¬ 
mined.  H.  Wren. 

Influence  of  solvent  on  absorption  spectrum, 
rste  of  reaction,  and  equilibrium.  V.  G. 
,„?,EIBE  Felger  and  G.  Russler]  (Ber,, 

JJ..I1,  80,  [R],  1406 — 1419). — The  displacement  of 
the  centre  of  an  absorption  band  and  the  change  in 
height  are  two  distinct  processes,  the  first  of  which 
is  immediately  due  to  solvation.  The  second  process 
can  occur  in  different  ways  according  to  the 
structure  of  the  molecule.  Relationships  are  developed 


between  the  displacement  of  absorption  bands  and 
the  rate  and  equilibrium  of  chemical  reactions.  The 
possibility  of  the  experimental  detection  of  the  de¬ 
formation  of  molecules  during  catalysis  is  thus  given, 

H.  Wren. 

Relation  between  the  absorption  spectra  and 
molecular  structure  of  the  alkali  halides  in  the 
vapour  state.  J.  Franck,  H.  Kuhn,  and  G. 
Rolleeson  (Z.  Physik,  1927,  43,  155 — 163). — An 
argument  is  developed  to  show  that  the  photochemical 
decomposition  of  a  polar  molecule  such  as  sodium 
iodide  proceeds  with  the  formation  of  two  normal 
atoms,  and  also  of  one  normal  and  one  excited  atom ; 
that  therefore  the  quantum  associated  with  the  low- 
frequency  limit  of  the  first  absorption  band  should 
correspond  with  the  heat  of  thermal  dissociation 
measured  by  thermal  methods,  and  that  the  difference 
between  the  quanta  associated  with  the  low-fre¬ 
quency  limit  of  the  first  and  second  bands  should  be 
equal  to  the  quantum  corresponding  with  the  transi¬ 
tion  2P2—2P1  in  the  halide  atom.  Data  obtained 
on  the  absorption  of  sodium,  potassium,  and  caesium 
iodides,  sodium  and  potassium  bromides,  and  potassium 
chloride  have  shown  that  the  above  relationships  do 
obtain  approximately.  R.  W.  Lunt. 

Absorption  and  fluorescence  spectra  of  silver 
iodide  molecules,  and  the  nature  of  their  mole¬ 
cular  structure.  J.  Franck  and  H.  Kuhn  (Z. 
Physik,  1927,  43,  164 — 171). — The  theory  previously 
developed  (preceding  abstract)  has  been  applied  to  the 
absorption  of  silver  iodide  vapour.  The  sum  of  the 
heat  of  dissociation  measured  thermally,  47,000 
g.-cal.,  and  the  quantum  associated  with  the  transition 
2P2— 2P,  in  the  iodine  atom  22,000  g.-cal.,  is  69,000 
g.-cal.,  which  is  held  to  be  sensibly  identical  with  the 
quantum  corresponding  with  the  low-frequency  limit 
of  the  first  absorption  band  of  silver  iodide,  76,000 
g.-cal.  Silver  iodido  therefore  decomposes  in  the 
vapour  state  to  silver  and  excited  iodine  atoms. 
Similarly,  the  sum  of  heat  of  dissociation  of  hydrogen 
iodide  and  the  2P2 — 2P1  quantum  is  equal  to  91,000 
g.-cal.,  which  is  in  good  agreement  with  the  quantum 
corresponding  with  the  low-frequency  absorption 
limit,  88,000  g.-cal.,  calculated  from  the  spectroscopic 
data  of  Coehn  and  Stuckardt  (A.,  1917,  ii,  5).  It  is 
therefore  concluded  that  the  linking  of  the  silver 
iodide  molecule  is  non-polar.  R.  W.  Lunt. 

Extinction  of  the  fluorescence  of  dyes  in  solid 
and  in  liquid  solutions.  V.  L.  Levschin  (Z. 
Physik,  1927,  43,  230 — 253). — The  fluorescence  of 
rhodulin-orange-W  and  of  fluorescein  in  sugar  solution 
has  been  examined  for  concentrations  in  the  range 
10~2  to  10“4  g.  per  g.,  and  from  4900  to  5900  A.  The 
ratio  of  the  fluorescence  to  the  absorbed  energy  falls 
rapidly  as  the  concentration  increases ;  similar  results 
are  obtained  with  fluorescein  in  ethyl  alcohol,  in 
glycerol,  and  in  water,  and  with  rhodulin  in  water,  in 
the  range  10'2  to  10-4  g.  per  c.c.  The  results  also 
show  that  for  an  aqueous  solution  of  fluorescein  this 
ratio  is  independent  of  the  wave-length  in  the  above 
range.  The  influence  of  temperature  in  the  range 
20 — 80°  on  this  ratio  has  also  been  examined;  for 
c>4x  10'3  it  increases,  for  c=2-5x  10  1  it  decreases,  as 
the  temperature  increases.  R.  W.  Lunt. 
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Measurement  of  the  duration  of  fluorescence. 
E.  Gaviola  (Z.  Physik,  1927,  42,  853 — 861). — An 
optical  system  lias  been  dovised  for  the  measurement 
of  the  duration  of  fluorescence  of  the  order  of  1G"9  see. 
with  an  accuracy  of  10%.  The  ray  incident  on  the 
fluorescent  material  passes  through  crossed  Nicols 
between  which  is  placed  a  Kerr  coll  containing  nitro¬ 
benzene;  the  reflected  ray  passes  through  crossed 
Nicols  between  which  are  placed  a  second  Kerr  cell  and 
a  plate  of  Iceland  spar.  The  Kerr  effect  is  without 
inertia,  and  it  is  therefore  possible  to  interrupt 
rapidly  the  incident  and  reflected  rays  by  applying  to 
the  Kerr  cells  a  potential  of  frequency  approximately 
2xl07  cycles  per  sec.  The  phase  difference  in  the 
reflected  ray,  due  to  the  persistence  of  the  fluorescence, 
is  measured  by  the  rotation  of  the  fourth  Nicol 
necessary  to  produce  extinction. 

In  this  way  the  duration  of  the  fluorescence  has  been 
determined  for  uranium  glass,  ruby,  and  for  the 
following  substances  in  solution  in  water,  glycerol, 
and  methyl  alcohol ;  uranin,  fluorescein,  rhodamino-B, 
rhodulin-orange,  erythrosin,  cosin,  eosin-5B,  uranyl 
sulphate,  uranyl  sulphate  in  sulphuric  acid,  and 
quinizarin  in  pentane,  P».  W.  Lttnt. 

Influence  of  temperature  and  concentration 
on  the  rate  of  decay  of  the  fluorescence  of  dyes. 
E.  Gaviola  (Z.  Pliysik,  1927,  42,  862—869).— Using 
the  technique  described  in  the  preceding  abstract,  the 

influence  of  temperature  and  concentration  on  the 
time  for  which  fluorescence  persists  has  been  examined 
for  the  following  substances :  fluorescein,  rhod- 
amine-B,  and  rhodulin  in.  solution  in  methyl  alcohol 
and  in  glycerol.  The  time  interval  diminishes  with 
increasing  concentration  and  with  increasing  tem¬ 
perature;  correspondingly,  the  intensity  of  the 
fluorescence  and  the  degree  of  polarisation"  diminish. 
An  approximately  linear  relationship  is  observed 
between  this  time  interval  and  the  intensity  of  the 
fluorescence.  The  order  of  magnitude  of  the  per¬ 
sistence  of  fluorescence  is  5  xlO'9  sec. 

R,  W.  Lunt. 

Yield  of  fluorescence  at  the  It  level  for  the 
Ka  lines.  Y.  Posejtal  (Compt.  rend.,  1927,  184, 
1541— 1543).— A  general  expression  for  the  yield  of 
fluorescence  at  the  E  level,  based  on  the  author’s 
previous  assumptions  (this  vol.,  91),  is  deduced,  and 
shown  to  give  results  in  good  agreement  with  experi¬ 
ment.  J.  Grant. 

Fluorescence  of  cadmium.  W.  Kapuscinski 
(Bull.  Acad.  Polonaise,  1927,  A,  1 — 26). — Tho  fluor¬ 
escence  of  cadmium  vapour  at  temperatures  below 
1000°  has  been  examined.  It  is  excited  by  the 
light  from  the  condensed  spark  between  electrodes 
of  cadmium,  zinc,  mercury,  copper,  aluminium, 
carbon,  and  iron,  and  from  mercury,  cadmium,  and 
iron  area.  The  fluorescence  consists  of  a  large  band 
between  5100  and  3800  A.,  with  secondary  maxima  in 
tho  range  4200— 3950  A.  At  temperatures  below  600° 
tho  fluorescence  is  excited  by  radiation  in  the 
neighbourhood  of  2300  A. ;  at  850°  the  effective 
absorbing  region  extends  from  3100  to  2100  A. 

E.  W.  Lust. 

Band-types  and  absorption-edge  series  in 
alkaline-earth,  phosphors.  E.  Schmidt  (Ann. 


Physik,  1927,  [iv],  83,  213— 246).— Tho  spectral 
distribution  of  phosphorescence  light  has  been  to  a 
considerable  extent  reduced  to  order.  The  position  of 
maximum  intensity  (A)  of  the  d-excitation  is  connected 
with  the  dielectric  constant  of  the  phosphor  by  means 
of  the  relation  in  which  ?,0  is  termed  the 

absolute  wave-length  and  is  a  constant  for  analogous 
bands  of  the  same  metal  in  different  diluents.  The 
sulphide  phosphors  aro  divided  into  five  groups 
showing  the  same  absolute  {{-positions  and  Xq  values 
within  a  group.  The  first  group  includes  only  Bi*; 
the  band-type  is  due  to  tervalcnt  sulphide  (oxide) 
linkings  with  the  metal,  and  the  %  values  of  77,  113, 
and  147  gu  are  well  separated.  Tlio  second  group 
includes  Cua,  Mnot,  Zna,  PbfJ,  Agf5,  331(4,  and  tho  \ 
values  of  78,  98,  121,  146,  and  174  g,u  exhibit  close 
spacing,  whilst  the  band-type  is  ascribed  to  bivalent 
sulphide  (oxido)-mctal  linking.  The  third  group, 
Pba  and  Ag«,  shows  \  values  of  103,  121,  and  147  ga, 
whilst  the  fourth  group  consists  of  Cup  only;  the 
narrow  spacing  78,  94,  113,  136,  160  gu  is  shown,  and 
the  band- type  is  regarded  as  due  to  univalent  sulphide- 
metal  linking.  The  fifth  group,  Cuy,  Pby,  ZnS,  shows 
86,  99,  118,  137,  154  txu  as  the  A0  values.  In  order  to 
classify  tho  bands,  the  idea  of  absorption-edge  series  is 

used.  The  relations  vn- Kin2  or  jw =jK7e*  X  (K  is 

a  constant  for  a  given  band-type,  vn  and  correspond 
with  \  and  A,  and  n  has  integral  values)  reproduce  the 
observed  series.  The  results  for  sulphide  phosphors, 
oxide  phosphors,  and  selenide  phosphors  are  tabulated. 

The  SrS-Ag  phosphors  have  been  studied  afresh 
and  the  d-positions  of  type  III  more  accurately 
measured.  Two  new  d-positions  are  recorded,  so  that 
there  are  now  five  of  these.  The  distribution  of 
excitation  with  time  for  the  y-band  ol  silver  has  been 
measured.  It  is  also  shown  that  by  raising  the  heating 
temperature  and  by  increasing  the  duration  of  the 
heating  process  in  the  preparation  of  CaS-Cu  and 
SrS-Gu  phosphors,  the  respective  dielectric  constants 
are  decreased.  The  occurrence  of  definite  types  of 
bands  characteristic  of  a  given  metal  does  in  these 
cases  actually  follow  the  expected  lines  when  the 
dielectric  constant  of  the  same  phosphor  is  varied  in 
the  process  of  preparation.  The  failure  to  obtain  a 
constant  for  the  type  V  of  the  sulphide  bands  is 
discussed  and  an  explanation  advanced. 

R.  A.  Morton. 

Triboluminescence.  G.  Renzo  (Gazzctta,  1927, 
57,  278 — 290). — A  number  of  organic  and  inorganic 
compounds  have  been  examined  in  order  to  investigate 
Karl’s  theory  that  the  origin  of  tribolumincsccnce  is 
in  the  impurities  in  the  substances  which  exhibit 
this  phenomena.  Whilst  the  results  are  not  com¬ 
pletely  conclusive,  it  is  concluded  that  tribo- 
lumineseence  occurs  in  pure  substances ;  in  particular, 
potassium  bromate  repeatedly  recrystallised  is  charac¬ 
terised  by  a  strong  luminescence,  which  is  diminished 
by  the  addition  of  the  impurities  to  be  found  in  the 
mother-liquors.  R.  W.  Lunt. 

Ionisation  potential  of  methane.  E.  PietscH 
and  (Fed.)  G.  Wilcke  (Z.  Physik,  1927,  43,  842— 
353). — The  ionisation  potential  of  methane  has  been 
redetermined  by  investigating  the  current-voltage 
curve  for  platinum  electrodes  in  methane  at  10~2  mm. 
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The  cathode  was  coated  with  barium  oxide  and 
calcium  fluoride  (10:1)  to  facilitate  the  electron 
emission,  and  the  methane  was  specially  purified. 
The  following  critical  potentials  were  observed : 
9-65+  0-4,  11-14+0-1,  12-49  +  0-1,  13-59  +0-1,  14-5S+ 
0-05,  15-40+0-05,  16-29+0-07,  and  18-22+0-18  volts. 
They  were  identified  respectively  as  :  ionisation  of 
mercury,  first  excitation  of  hydrogen  molecule, 
critical  potential  of  hydrogen  molecule,  ionisation  of 
hydrogen  atom,  ionisation  of  methane,  decom¬ 
position  of  methane,  ionisation  of  hydrogen  molecule, 
and  the  dissociation  of  the  hydrogen  molecule  with 
the  formation  of  one  hydrogen  ion.  The  value  15-40 
volts  assigned  to  the  decomposition  of  methane 
agrees  with  the  value  of  15 — 10  volts  obtained  by  the 
author  previously  for  decomposition  by  electron 
collision  (A.,  1926,  1109),  and  with  the  value  15-7  volts 
obtained  for  the  thermal  decomposition.  On  the 
assumption  that  the  critical  potential  observed  at 
18-22+0-18  volt  corresponds  with  the  dissociation 
of  a  hydrogen  molecule,  with  the  formation  of  one 
hydrogen  ion  (H+),  the  heat  of  dissociation  is  equal 
to  this  value,  less  the  ionisation  potential  of  the 
hydrogen  atom,  13-59+0-1  volt;  the  value  thus 
obtained,  4-63+0-18  volt  (  =  106-7  +4x  103  g.-cal.), 
is  in  good  agreement  with  the  recent  determination  of 
the  heat  of  dissociation,  106-7+3  Xl03  g.-cal.,  by 
Bodenstein  and  Jung  (A.,  1926,  680).  R.  W.  Luxt. 

Electron  emission  under  the  influence  of 
chemical  action  at  higher  gas  pressures,  and 
some  photo-electric  experiments  with  liquid 
alloys.  O.  W.  Richardson  and  M.  Brotherton 
(Proc.  Roy.  Soc.,  1927,  A,  115,  20 — 41 ;  cf.  Brother- 
ton,  A.,  1924,  ii,  377).— The  emission  of  electrons 
when  alloys  of  sodium  and  potassium  react  with 
carbonyl  chloride  at  pressures  of  nob  less  than 
0-001  nun,  has  been  examined,  using  a  modified  form 
of  the  apparatus  previously  described  ( loc .  cit,). 
With  an  alloy  of  fixed  composition  and  constant  gas 
pressure,  the  electron  emission  increases  rapidly  with 
increase  in  the  number  of  drops  per  sec.,  and  when  the 
rate  and  size  of  the  drops  are  kept  constant,  the 
emission  is  independent  of  the  gas  pressure  over  a 
range  of  pressure  from  0-005  to  0-05  mm.  In  the 
case  of  a  drop  of  alloy  at  the  centre  of  a  large  spherical 
electrode,  if  the  contact  P.D,  between  the  two  sur¬ 
faces  is  taken  into  consideration  and  a  Maxwell 
distribution  of  energy  for  a  temperature  of  about 
3300°  Abs.  is  assumed,  then  the  energy  of  the  emitted 
electrons  can  be  calculated.  The  photo-electric 
determination  of  the  contact  potential  gave  figures 
much  higher  than  the  chemical  determination,  but 
for  an  alloy  containing  77%  of  potassium  (NaK„)  the 
are  identical.  In  previous  experiments,  the 
average  energy  of  the  electrons  expressed  as  an 
equivalent  temperature  was  found  to  be  3300°  Abs., 
wiiiist  the  temperature  now  found,  as  a  mean  of  44 
determinations,  is  236S°  Abs.  The  results  strengthen 
the  view  that  the  phenomenon  is  a  direct  chemical 
emission,  and  not  due  to  secondary  thermionic 
effects.  The  diff  crence  between  the  values  obtained 
in  the  photo-electrie  and  chemical  determinations  of 
tie  contact  potential  can  he  explained  by  the  assump- 
»n  that  the  chemical  reaction  does  not  take  place 


uniformly  over  tho  surface  of  tho  drops,  but  occurs 
in  localised  patches  which  gradually  extend  to  the 
periphery.  This  is  in  agreement  with  threshold 
frequencies  determined  with  and  without  carbonyl 
chloride,  tho  difficulty  of  obtaining  saturation  in 
certain  cases,  and  the  breaking  down  of  the  agreement 
with  the  Maxwell  formula  in  the  region  of  zero 
emission  velocity.  Certain  hysteresis  effects  are 
also  discussed.  L.  L.  Bircumsiiayv. 

Dielectric  constants  of  ethyl  ether  and  ethyl 
alcohol  vapours.  R.  Sanger  (Physikal.  Z.,  1927, 
28,  455 — 457;  cf.  A,,  1926,  993). — The  values  of  tho 
dielectric  constants  of  ether  and  alcohol  vapours 
accord  with  the  foimula  e- 1 =4  +B}T  (e  the  dielectric 
constant,  T  temperature  Abs.,  A  and  B  constants). 
The  electric  moments  of  the  molecules  are  calculated 
from  the  determined  values  of  the  constant  B. 

IV.  E.  Downey. 

Molecular  scattering  of  light  in  aqueous 
solutions.  I.  S.  Venkateswaran  (Indian  J. 
Rhys.,  1927,  1,  235 — 244). — The  scattering  of  light 
by  aqueous  solutions  of  nitric,  hydrochloric,  and 
sulphuric  acids  has  been  studied  experimentally. 
The  optical  anisotropy  of  the  nitric  acid  molecule  is 
found  to  be  greater  than  that  of  the  sulphuric  acid 
molecule.  These  aqueous  solutions  behave  more  like 
single  liquids  than  like  binary  mixtures. 

W.  E.  Downey. 

Law  of  periodicity.  II.  Optical  properties  of 
unsaturated  compounds.  R.  Petrenko-Kritsch- 
enko  (Ber.,  1927,  60,  [B],  1324 — 1326 ;  cf.  A.,  1926, 
1121). — Well-marked  periodicity  is  observed  in  the 
optical  properties  of  a  series  of  compounds  so  arranged 
that  the  mutual  influence  of  double  linkings  in 
their  molecules  continuously  increases  (groupings, 
-C:C-OC:C-,  c:c-c:c-,  c:c:c,  benzene,  benzene 
derivatives  containing  a  double  linking  in  a-position 
to  ring,  furan,  thiophen,  and  pyrrole,  naphthalene). 

H.  Wren. 

Colours  of  chromous,  vanadous,  and  tervalent 
uranium  ions.  K.  Someya  (Sci.  Rep.  Tohoku 
Imp.  Univ.,  1927,  16,  411 — 416). — See  this  vol.,  432. 

Colour  of  silver  chromate.  (Miss)  F.  Bush 
(J.  Physical  Chem.,  1927,  31,  931 — 932). — The 
difference  in  the  appearance  of  silver  chromate  is 
caused  by  the  rate  of  precipitation,  and  not  by  the 
action  of  sunlight  (cf.  Hunt,  Mem.  Chem.  Soc., 
1845,  2,  316).  The  slower  the  addition  of  potassium 
dichromate  to  the  silver  nitrate,  the  darker  and  more 
lustrous  do  the  crystals  of  silver  chromate  become. 
Tho  presence  of  free  acid  and  an  increase  in  tem¬ 
perature  produce  similar  effects.  L.  S.  Theobald. 

Measurement  of  the  ratio  hjk  from  the  anom¬ 
alous  dispersion  of  thallium  vapour.  E.  Fernie 
and  F.  Rasettt  (Z.  Physik,  1927,  43,  379 — 383). — By 
applying  the  Boltzmann  distribution  law  to  the 
number  of  atoms  of  element  in  two  different  quantum 
states  in  thermal  equilibrium,  an  expression  log  d1jd2 
—constant -ph&vjkT  is  obtained,  where  dl  and  d2  are 
the  coefficients  of  anomalous  dispersion,  corresponding 
with  the  quantum  states  vx  and  v2,  h  is  Planck’s  and 
h  Boltzmann’s  constant,  and  T  the  temperature 
Abs.  This  has  been  applied  to  the  temperature 
variation,  in  the  range  1280 — 1500°  Abs.,  of  the 
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coefficients  of  anomalous  dispersion  of  thallium 
vapour  for  the  lines  3776  and  5350  A,,  corresponding 
with  the  quantum  states  62P1  and  62P2-  The  value 
of  hjh  so  obtained  is  3-9  X  10~n,  in  satisfactory  agree¬ 
ment  with  the  true  value,  4-8  X  10~u.  Normal  values 
have  been  obtained  for  the  refractivity  of  thallium 
vapour,  in  contradistinction  to  the  anomalous  values 
reported  by  McLennan  (Proc.  Roy.  Soc.,  1922,  A, 
100,  191).  R.  W.  Lust. 

Selective  absorption,  rotation,  and  magnetic 
rotation  of  camphorquinone  in  toluene.  A. 
Krethlov  (Z.  Physik,  1927,  42,  840 — 852). — Measure¬ 
ments  of  the  extinction  of  camphorquinone  in  toluene 
(0-17 — 4-7  g.  per  100  c.c.)  using  a  Konig-Marten 
spectrophotometer  have  been  made  for  33  wave¬ 
lengths  between  6320  and  4400  A.  In  this  region, 
the  Beer-Lambert  law  is  obeyed  within  about  8%. 
The  extinction-wave-length  curve  obtained  corre¬ 
sponds  with  four  maxima  at  4840,  4690,  4540,  and 
4370  A.  These  maxima  are  discussed  with  reference 
to  Pfieiderer’s  data  (Z.  Physik,  1926,  39,  663)  on  the 
rotation  and  the  magnetic  rotation  in  the  same  region 
of  wave-lengths.  R.  W.  Lunt. 

Magnetic  double-refraction  in  paramagnetic 
gases.  K.  S.  Krishnan  (Indian  J.  Phys.,  1927,  1, 
245 — 254), — The  theory  of  spatial  quantisation  is 
applied  to  the  molecular  magnetic  moments  of  nitric 
oxide,  and  it  is  deduced  that  nitric  oxide  should 
exhibit  double  refraction.  Actually  no  double  refrac¬ 
tion  could  be  detected.  This  result  is  discussed,  and 
it  is  concluded  that  paramagnetic  molecules  do  not 
orientate,  at  least  as  a  whole,  in  a  magnetic  field. 

W.  E.  Downey. 

Chemical  valency.  C.  D.  Niven  (Phil.  Mag., 
1927,  [vii],  3,  1314— 1334).— In  part  speculative. 
The  Heisenberg-Hund  model  of  the  extra-nuclear 
electronic  configurations  in  the  atom  is  used  to 
Explain  the  properties  of  chemical  compounds.  Many 
properties  are  satisfactorily  accounted  for,  and  the 
general  conclusions  are  in  accordance  with  Werner’s 
co-ordination  theory.  A.  E.  Mitchell. 

The  parachor  and  chemical  constitution.  V. 
Evidence  for  the  existence  of  singlet  linkages  in 
the  pentachlorides  of  phosphorus  and  antimony. 

S.  Sugden  [with  A.  Freeman]  (J.C.S.,  1927,  1173 — 
1186). — The  paraohors  of  phosphorus  and  antimony 
pentachlorides  are  lower  than  the  sum  of  the  atomic 
constants  by  26  units.  Since  the  additive  nature  of 
the  parachor  has  been  verified  for  a  large  number  of 
substances,  this  is  taken  to  mean  that  the  penta¬ 
chlorides  possess  a  type  of  linking  which  has  not  been 
met  with  in  the  compounds  previously  studied. 

From  a  discussion  of  electron  valency  formulae  and 
the  effect  of  the  number  of  electrons  in  a  linking  on 
the  structural  constants  for  unsaturated  linkings,  it 
is  concluded  that  these  compounds  contain  two  singlet 
linkings,  each  consisting  of  one  electron  held  in 
common  by  two  atoms.  Each  singlet  should  give  a 
contribution  of  —12-4  to  the  parachor,  so  that  the 
pentachlorides  studied  contain  two  such  linkings,  in 
agreement  with  the  formula  of  Prideaux  (Chem.  and 
Ind.,  1923,  42,  672). 

The  electronic  theory  of  valency  is  extended  to 
include  linkings  composed  of  an  odd  number  of  shared 


electrons,  and  is  applied  to  the  formulation  of  higher 
halides,  co-ordination  compounds,  and  “  molecular  ” 
compounds  for  which,  hitherto,  it  has  not  been 
possible  to  write  electronic  formulas  without  violating 
the  octet  rule.  J.  S.  Carter. 

Constitution  of  boron  compounds.  A.  Stock 
(Ber.,  1927,  60,  [B],  1039 — 1040), — Ullmann’s  formul¬ 
ation  of  the  hydrides  of  boron  and  related  compounds 
is  considered  unsatisfactory,  since  it  offers  no  adequate 
explanation  of  the  chemical  properties  of  these 
compounds  (cf.  this  vol.,  399).  H.  Wren. 

[Electronic  interpretation  of  the  constitution 
of  the  boron  hydrides  and  of  compounds  of 
boron.]  E.  Muller  (Ber.,  1927,  60,  [B],  1323— 
1324;  cf.  A.,  1925,  ii,  841). — An  adverse  criticism  of 
the  views  of  Ullmann  (this  vol.,  399).  H.  Wren. 

Relation  between  complex  formation  and  the 
structure  of  the  central  atom.  H.  Lessheim, 
J.  Meyer,  and  R.  Samuel  (Z.  Physik,  1927,  43, 
199 — 221). — A  general  classification  of  complex 
formation  is  described  based  on  considerations  of  the 
orbital  structure  characterising  the  central  atom  of 
the  complex.  R.  W.  Lust, 

Molecular  constitution  of  liquids.  W.  Kistia- 

kovski  (J.  Chirn.  phys.,  1927, 24,  309 — 324). — Liquids 
may  be  classified  according  to  their  molecular  con¬ 
stitution  into  seven  groups  :  (1)  those  negligibly 

(e.p.,  tho  noble  gases),  (2)  feebly  (hydrocarbons),  or 
(3)  sensibly  polymerised  (liquid  nitrogen  and  oxygen, 
esters  and  ethers) ;  (4)  strongly  polymerised  with 

unassociated  vapours  (water,  alcohols,  nitriles,  amines, 
nitro-  and  sulphonic  acid  derivatives);  (5)  strongly 
polymerised  with  associated  vapours  (sulphur,  phos¬ 
phorus,  etc.) ;  (6)  ionic  liquids  (fused  salts),  and 

(7)  electronic  liquids  (fused  metals).  The  Guldberg- 
Guye  ratio  7’e/Ta,  where  To  is  the  critical  tem¬ 
perature  and  Pa  the  normal  b.  p.,  both  on  the  absolute 
scale,  is  of  the  order  1-5  for  substances  of  the  first 
three  groups;  the  ratio  Fc/Fjj,  where  Vc  is  ^!e 
critical  volume  and  V n  the  liquid  volume  at  the  b.  p., 
is  of  the  order  2-67,  and  the  critical  pressure  37-5  atm. 
fi;25% ;  none  of  these  quantities  can  be  used  for 
classification,  for  whereas  the  polymerised  substances 
of  the  fourth  and  fifth  groups  usually  deviate  widely 
from  the  normal  values,  some  conform  to  them. 
Similarly,  the  formula  for  the  latent  heat  of  vapor¬ 
isation  at  the  b.  p.  QB  (g.-cal.)=J?Ts  log  B'Tb, 
where  if  is  the  gas  constant  in  g.-cal.  and  R  in 
c.c. -atm.,  which  usually  fits  substances  of  groups  1 
and  2,  occasionally  fits  those  of  group  3.  ^  The 
relationship  log  V1jV2—T2jT1,  where  V1  and  I'2  are 
the  volumes  of  vapour  at  T1  and  T2,  respectively, 
holds  only  for  the  first  three  groups,  and  thus  serves 
to  distinguish  these  from  groups  4  and  5. 

S.  J.  Gregg. 

Florentium.  or  illinium?  W.  A.  Noyes  (Nature, 
1927,  120,  14).— A  question  of  priority. 

A.  A.  Eldridge, 

X-Ray  investigations  for  the  identification  of 
the  element  of  atomic  number  61  (florentium). 
R.  Brunetti  (Gazzetta,  1927,  57,  335 — 346). — When 
a  monochromatic  pencil  of  .X-rays  traverses  a  material 
layer,  it  undergoes  absorption,  the  atomic  coefficient, 
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a,  of  which  is  a  function  of  the  frequency  of  the 
incident  radiation  v  and  of  the  atomic  number  Z  of 
the  element,  a =CZij'P.  The  value  of  C  remains 
constant  until  v  reaches  a  critical  value  v0,  for  which 
the  quantum  7iv0  of  the  incident  radiation  equals  the 
energy  necessary  to  detach  an  electron  from  one  of 
the  orbits  of  the  absorbing  atom ;  G  then  undergoes 
a  sudden  variation  to  another  constant  value.  At 
this  point,  a  photographic  plate  receiving  the  radi¬ 
ations  of  the  continuous  spectrum  will  exhibit  a 
distinct  discontinuity,  shown  by  a  blackening  with 
the  weaker  part  towards  the  lower  wave-lengths. 
Investigation  in  this  way  of  the  discontinuity  of  the 
1,-orbit  shows  that  Brazilian  monazite  undoubtedly 
contains  the  element  of  atomic  number  61.  The 
wave-length  corresponding  with  the  limit  of  the 
absorption  of  the  element  61  is  found  to  be  0-2744  A., 
the  calculated  value  being  0-2746  A.  T.  H.  Pope. 

Demonstration  model  for  illustrating  the  Laue 
effect.  G.  B.  Hagen  (Pkysikal.  Z„  1927,  28,  453— 
455). — Small  mirrors  are  arranged  to  reflect  a  beam 
of  light.  By  a  suitable  arrangement  of  the  mirrors, 
an  effect  on  the  beam  of  light  similar  to  that  obtained 
by  interposing  a  crystal  in  the  path  of  an  X-ray  beam 
is  obtained.  W.  E.  Downey. 

Theoretical  determinations  of  crystal  para¬ 
meters.  J.  E.  Lennard-Jones  and  (Miss)  B.  M. 
Dent  (Phil.  Mag.,  1927,  [vii],  3,  1204— 1227).— The 
mathematical  treatment  previously  adopted  for  the 
calculation  of  the  parameters  of  the  carbonate  crystals 
(this  vol.,  98)  has  been  extended  to  crystals  of  the 
rutile  group,  to  crystals  of  potassium  cblorostannate 
and  of  potassium  chloroplatinate,  and  to  the  crystal 
of  solid  carbon  dioxide.  In  the  rutile  group,  it  is 
shown  that  the  parameters  vary  from  crystal  to 
crystal,  the  variation  being  in  good  agreement  with 
experimental  values,  whereas  the  theoretical  work  of 
Bom  and  Bollnov  (Z.  Physik,  1925,  33,  741)  leads  to 
identical  values  for  the  parameters  of  all  crystals  of 
the  group.  For  potassium  chloroplatinate  and 
potassium  chlorostannate  the  theory  indicates  that 
the  parameters  are  the  same.  The  ratio  of  the  dis¬ 
tance  between  the  metal  and  chlorine  ions  in  these 
groups  to  the  side  of  the  unit  cell  is  0-17,  which  is 
identical  with  Scherrer  and  Stoll’s  experimental 
value  for  potassium  chloroplatinate  (A.,  1922,  ii,  514). 
The  corresponding  experimental  value  for  potassium 
chlorostannate  as  determined  by  Dickinson  (A.,  1922, 
ii,  287)  is  0-245.  For  the  carbon  dioxide  crystal,  the 
calculated  distance  between  carbon  and  oxygen  ions 
is  in  the  region  of  0-90  A.  This  value  is  in  fair  agrec- 
with.  the  result  of  de  Smedt  and  Keesom  (A., 
i9-o,  ii,  484;  Z.  Krist.,  1925,  62,  312),  but  disagrees 
with  that  of  Mark  and  Pohland  (Z.  Krist.,  1925,  61, 
•*>&).  A  confirmatory  value  of  this  parameter  has 
been  calculated  from  the  heat  of  sublimation  of 
carbon  dioxide.  A.  E.  Mitchell. 

■sipace-group  of  aluminium  metaphosphate . 

.  Hendricks  and  E,  W,  G.  Wyckoff  (Amer. 
'  1927,  [v],  13,  491 — 496). — Laue,  spectrum,  and 

powder  photographs  were  made  from  aluminium 

taphosphate.  Data  from  them  fit  a  body-centred 
unit  containing  16  molecules  and  having  a0=  13-63  A. 

e  corresponding  space-group  is  apparently  Te6. 


Since  the  structure  is  defined  by  at  least  11  para¬ 
meters,  no  determinations  of  atomic  positions  are 
possible.  G.  J.  Smithells. 

X-Ray  diffraction  measurements  on  some  of 
the  pure  compounds  concerned  in  the  study  of 
Portland  cement.  E.  A.  Harrington  (Amer.  J. 
Sci.,  1927,  [v],  13,  467 — 479). — The  crystal  symmetry, 
axial  angles,  and  lattice  constants  for  a  number  of 
compounds  have  been  determined  in  connexion  with 
the  constitution  of  Portland  cement.  The  following 
values  were  obtained :  A1203,  rhombohedral,  «= 

£=y=55°  17',  5-130  A. ;  Ee203,  rhombohedral,  a= 
p=y=55°  17',  5-406  A. ;  Ca(OH)2,  hexagonal,  a=(J= 
90°,  y=120°,  3-580  A. ;  3Ga0,Al,03,  cubic,  «=(l=r= 
90°,  7-623  A.;  5Ca0,3Al203,  cubic,  10  084  A.;  CaO, 
cubic,  4-797  A.  C.  J.  Smithells. 

X-Ray  investigations  on  the  structure  of  the 
artificial  ultramarines  and  the  problem  con¬ 
cerning  their  relations  to  the  minerals  hauyne, 
nosean,  sodalite,  lazurite,  and  nephelite.  F.  M. 
Jaeger,  H.  G.  K.  Westenbrink,  and  F.  A.  van 
Melle  (Proc.  K.  Akad.  Wetensch.  Amsterdam,  1927, 
30,  249 — 267). — Powder  spectrograms  of  ultra¬ 
marines  of  various  colours  and  of  nosean  and  hauyne 
are  found  to  be  identical.  It  is  found  impossible  to- 
attribute  'any  definite  place  in  the  structure  to  a 
number  of  components  of  the  total  mass  included 
within  each  elementary  cell.  The  colour  of  the  solid 
mass  seems  to  be  connected  with  the  presence  of 
sulphur.  W.  E.  Downey. 

X-Ray  examination  of  the  lower  u-phenyl 
normal  saturated  fatty  acids.  A.  L.  Patterson 
(Phil.  Mag.,  1927,  [vii],  3,  1252— 1262).— X-Eay 
examination  of  series  of  to -phenyl  derivatives  of 
lower  normal  saturated  fatty  acids  from  phenylacetic 
acid  to  S-phenylvaleric  acid  has  given  the  following 
results.  Phenylacetic  acid  occurs  in  rhombic  crystals 
belonging  to  the  space-group  (7?.i  (6)  with  a,  b,  and  c 
4-2,  4-90,  and  10-1  A.,  respectively.  (3-Phenyi- 

propionic  acid  occurs  in  monoclinic  prismatic  crystals 
of  the  space-group  C&  (a)  with  a,  6,  and  c  31-6,  9-83, 
and  5-54  A.,  respectively.  y-Phenylbutyrie  acid 
occurs  in  rhombic  crystals  of  the  space-group  G\h  (&) 
with  a,  b,  and  c  17-8,  4-9,  and  10-3  A.,  respectively. 
A  preliminary  survey  of  S-phenylvaleric  acid  has  given 
6=7-13,  c=ll-32,  and  d100=8-73  A.  The  numbers  of 
molecules  per  unit  cell  are  respectively  4,  8,  4,  and 
possibly  4.  Bragg’s  measurements  of  benzoic  acid 
(A.,  1922,  ii,  128)  put  this  in  the  space-group  0s,  (a) 
with  a,  b,  and  c  21-6,  5-18,  and  5-44  A.,  respectively, 
with  4  molecules  per  unit  cell.  The  effect  of  the 
addition  of  each  CH2-group  is  discussed. 

A.  E.  Mitchell. 

X-Ray  speetrographic  observations  on  cell¬ 
ulose  acetate.  W,  Jancke  (Kolloid-Z.,  1927  ,  42, 
186 — 187). — X-Eay  speetrographic  investigations, 
using  monochromatic  radiation  from  a  copper  anti- 
cathode,  reveal  a  difference  between  the  fibres  of 
artificial  cellulose  acetate  and  acetylated  cotton  wool. 
The  data  are  not  sufficient  to  decide  whether  this  is 
due  to  a  different  grouping  of  the  micro-crystals,  or 
to  a  difference  in  modification.  E.  S.  Hedges. 

Variability  of  long  diffraction  spacings  in 
paraffin  waxes.  G.  L.  Clark  (Nature,  1927,  1 20, 
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12). — Values  for  long  spacing  and  side  spaeings  are 
tabulated  for  samples  of  commercial  paraffin  waxes 
having  m.  p.  57-2°,  54-4°,  51-7°,  and  48-9°.  The 
spaeings  are  affected  by  the  rate  of  cooling  of  the  wax 
and  by  the  presence  of  small  quantities  of  other  sub¬ 
stances,  In  particular,  lead  oleate  impresses  its  own 
spacing  on  the  layers.  A.  A.  Elkridge. 

Rate  of  growth  of  crystals  in  different  direc¬ 
tions.  (Miss)  M.  Bentivoglio  (Proc.  Roy.  Soc., 
1927,  A,  115,  59—87). — A  modification  of  Wulff’s 
method  (Z.  Krist.,  1901,  34,  449)  for  measuring  the 
relative  rate3  of  growth  of  the  faces  of  a  crystal  is 
described.  The  crystal,  mounted  on  a  long  fine  pin, 
is  placed  at  the  centre  of  a  spherical  flask  filled  with 
500  c.c.  of  solution,  the  zone  of  faces  to  be  measured 
being  horizontal,  and  the  flask  is  rotated  on  a  hori¬ 
zontal  axis,  parallel  to  that  of  the  zone,  at  a  rate  of 
4  or  5  revolutions  per  hr.  The  crystals  investigated 
were  the  isomorphous  double  sulphates  of  magnesium- 
ammonium,  iron-ammonium,  and  magnesium- 
potassium,  of  the  general  formula  R"R'2(S04)2,6H20, 
belonging  to  the  monoclinic  system ;  and  potassium 
tartrate,  K2C4H40B,{)-5H20,  and  ammonium  tartrate, 
(NH.j)2C4H4O0,  crystallising  in  the  polar  class  of  the 
monoclirsic  system.  It  is  found  that  tho  various  faces 
of  a  crystal  grown  under  uniform  conditions  have 
characteristic  relative  rates  of  growth.  The  similar 
faces  of  a  simple  form  grow  at  the  same  rate,  even  when 
of  different  sizes.  Thus  a  misshapen  crystal,  if  grown 
under  uniform  conditions,  tends  towards,  hut  never 
attains,  the  ideal  form  with  equal  faces.  On  a 
combination,  unlike  faces  grow  at  different  rates,  and 
like  faces  grow  at  the  same  rate,  except  when 
adjacent  to  an  abnormally  developed  face  of  another, 
fast-growing,  form  which  causes  impoverishment  of 
the  solution  in  its  neighbourhood  and  destroys  the 
uniformity  of  the  conditions.  Except  in  this  case 
there  is  a  constant  ratio,  under  the  given  conditions, 
between  the  rates  of  growth  of  any  two  different  forms. 
With  polar  crystals,  devoid  of  ccntrosymmetry,  the 
rates  of  growth  of  parallel  faces  may  he  widely 
different.  In  the  isomorphous  series  of  double 
sulphates  examined,  the  order  of  increasing  rates  of 
growth  for  different  forms  is  widely  different  in  the 
different  salts.  The  main  factors  determining  the 
form  of  a  crystal  are  discussed,  and  for  each  of  the 
sulphates  investigated  an  “  ideal  form  ”  is  constructed, 
which  is  that  which  a  crystal  would  possess  if  its  faces 
had  grown  from  the  beginning  at  the  observed 
rates.  L.  L.  Bircumshaw. 

Etch  planes  in  metallic  single  crystals.  H.  H. 
Potter  and  W.  Sucksmith  (Nature,  1927,  119, 
924). — Iron  crystals  were  etched  with  10%  alcoholic 
nitric  acid  solution,  nickel  crystals  with  concentrated 
ferric  chloride  solution,  and  aluminium  crystals  with 
sodium  hydroxide  followed  by  ferric  chloride.  Eor 
iron,  the  etch  planes  are  (100) ;  for  aluminium  the 
planes  are  (100),  with  faint  reflexions  in  a  few  cases 
from  (110)  planes.  In  nickel,  (111)  and  (100)  facets 
are  formed.  A.  A.  Eldridge. 

Effect  of  grain-size  on  the  hardness  of  pure 
iron.  i.  IsmGAKi  (Sci.  Rep.  Tohoku  Imp.  Univ., 
1927, 16,  2So — 293). — The  effect  of  crystal  size  on  the 
Brinell  hardness  of  “  Armco  ”  iron  has  been  measured. 


and  also  the  effect  on  the  “  initial  hardness,”  f/0, 
given  by  the  relation  H0—K/xD,  where  K  is  the 
tangont  at  the  origin  to  the  load-depth  curve  and  D 
the  diameter  of  the  steel  ball.  The  Brinell  hardness 
increases  at  first  rapidly  and  then  slowly,  as  the  grain 
number,  measured  by  the  method  of  Jeffries,  increases, 
whilst  the  initial  hardness  increases  almost  linearly, 
except  with  single  crystals.  The  increase  in  Brinell 
hardness  was  23%,  and  that  of  the  initial  hardness 
51%  per  1000  grain  number,  the  amount  of  change 
being  much  greater  than  that  found  by  other  workers 
for  copper  and  bronze.  W.  Hume-Rothery. 

Determination  of  mol.  wt.  by  centrifuging.  II. 
T.  Svedberg  (Z.  physikal.  Chem.,  1927,  127,  51 — 70; 
cf.  A.,  1926,  340). — A  new  method  for  the  determin¬ 
ation  of  the  mol.  wt.  of  proteins  by  means  of  the 
ultra-centrifuge  has  been  developed.  This  method, 
which  is  more  rapid  and  more  accurate  than  the 
previous  one  ( loc .  cit.),  is  based  on  the  measurement  of 
the  velocity  of  sedimentation  of  the  molecules.  It 
has  been  applied,  with  the  aid  of  a  special  ultra¬ 
centrifuge  of  the  oil-turbine  type  capable  of  develop¬ 
ing  a  centrifugal  force  approaching  90,000  times  the 
gravitational  force,  to  the  determination  of  the  mol. 
wt.  of  carbon  monoxide-haemoglobin.  It  was  found 
that  this  protein  is  nearly  homogeneous,  comprising 
80 — 90%  of  molecules  of  weight  66,800  with  approxim¬ 
ately  equal  amounts  of  molecules  of  weights  33,400 
and  100,200.  G.  A.  Elliott. 

Possibility  of  an  allotropic  change  at  the  point 
of  transition  to  the  superconducting  state. 
W.  H.  Keesom  and  H.  K.  Onnes  (Arch.  Neerland., 
1927,  IIIa,  10,  221— 223).— Bridgman’s  hypothesis 
that  metals  which  show  superconductivity  undergo 
a  polymorphic  change  at  the  transition  point  has  been 
tested  for  lead.  The  X-ray  diffraction  pattern 
obtained  at  the  temperature  of  liquid  helium  was 
found  to  be  the  same  as  that  obtained  at  the 
ordinary  temperature,  and  it  is  concluded  that  no 
change  in  the  crystalline  state  occurs. 

G.  J.  Smithells,  _ 

Disturbance  of  superconductivity  by  magnetic 
fields  and  by  currents.  The  hypothesis  of 
Silsbee.  W.  Ttjyn  and  H.  K.  Onnes  (Arch. 
Neerland.,  1927,  IIIa,  10,  224— 258).— Little  data 
have  been  available  wdtli  which  to  test  Silsbee  s 
hypothesis  connecting  the  threshold  values  of  the 
current  and  the  magnetic  field.  Recent  data  obtained 
in  other  researches  are  reviewed  in  this  connexion, 
and  appear  to  support  the  hypothesis. 

C.  J.  Smithells. 

Properties  of  superconducting  metals  in  the 
form  of  thin  films.  G.  J.  Sizoo  and  H.  K.  Onnes 
(Arch.  Neerland.,  1927,  IIIa,  10,  259— 265)-— The 
temperature  at  which  the  resistance  of  sputtered 
films  of  tin  about  0-5  [i  thick  disappeared  was  deter¬ 
mined.  It  varied  with  different  specimens,  and 
changed  slightly  wdth  time,  but  in  general  was  0-1— 
0-2“  lower  than  for  wires.  This  is  attributed  to  the 
granular  structure  of  the  films.  The  effect  of  the 
current  and  of  a  magnetic  field  on  the  conductivity 
was  found  to  be  the  same  for  films  and  wire.  Sputtered 
films  of  bismuth  did  not  exhibit  superconductivity  at 
1-24°  Abs.  C.  J.  Smithells. 
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Influence  of  elastic  deformation  on  the  super¬ 
conductivity  of  tin  and  indium.  G.  J.  Stzoo  and 
H.  K.  Onnes  (Arch.  Neerland.,  1927,  IIIa,  10, 
266—279). — The  temperature  at  which  the  electrical 
resistance  of  wires  of  tin  and  indium  disappears  was 
found  to  be  raised  by  tension  and  lowered  by  pressure. 
For  indium,  a  pressure  of  200  kg. /cm.2  lowered  the 
temperature  0-006°.  C.  J.  Smithells. 


Magnetic  disturbance  of  the  superconductivity 
of  tin.  G.  J.  Sizoo,  W.  J.  ns  Haas,  and  H.  K. 
Onnes  (Arch.  Neerland.,  1927,  IIIa,  10,  280—304).— 
Superconductivity  can  be  disturbed  by  an  external 
magnetic  field,  and  it  is  found  that  the  curve  connect¬ 
ing  field  strength  and  resistance  is  in  the  form  of  a 
hysteresis  loop.  Single  crystal  wires  of  tin  do  not 
show  this  effect,  which  is  attributed  to  the  discon¬ 
tinuity  at  the  crystal  boundaries. 

C.  J.  Smithells. 

Electrical  conductivity  of  solid  cuprous 
bromide.  P.  Fischer  (Z.  Elektrochem.,  1927,  33, 
170 — 172). — The  specific  conductivity  of  solid  cuprous 
bromide  has  been  measured  using  direct  current,  and 
is  shown  to  increase  with  temperature.  Although 
this  suggested  that  its  conductivity  was  electrolytic, 
passage  of  a  current  through  a  cylinder  of  the  salt 
between  platinum  electrodes  did  not  produce  any  loss 
of  weight,  indicating  electronic  conductivity  (cf, 
Friederich  and  Meyer,  this  vol.,  114).  When  an 
anode  of  silver  or  copper  was  substituted  for  platinum, 
an  extremely  low  value  for  the  specific  conductivity 
was  obtained,  and  it  decreased  with  increasing 
temperature.  The  anode  remained  unattached. 
Mixtures  of  cuprous  bromide  and  potassium  bromide 
exhibit  a  maximum  specific  conductivity  when  the 
concentration  of  the  latter  is  about  10%. 

H.  J.  T.  Elleng-ham. 

Thermo-electric  and  electro-thermal  pro¬ 
perties  of  single  crystals  of  bismuth.  T.  Terada 
and  T.  Tsutdi  (Proc.  Imp.  Acad.  Tokyo,  1927,  3, 
132—135). — A  preliminary  account  of  the  thermo¬ 
electric  effect  in  single  crystals  15 — 25  cm.  long  and 
1  mm.  diameter  of  bismuth  and  cadmium.  The  effect 
in  cadmium,  if  any,  is  very  much  smaller  than  in 
bismuth.  By  establishing  a  temperature  gradient  of 
2000°  cm.-1  across  the  wire  for  a  few  cm.  of  its  length, 
an  E.M.F.  of  O’ 003  volt  was  generated  between  tlio 
ends  of  the  wire.  It  was  found  that  this  E.M.F.  was 
approximately  proportional  to  the  size  of  the  azimuth 
of  the  plane  of  the  thermal  gradient  to  a  certain 
plane  containing  the  axis  of  the  wire.  It  is  shown  that 
this  result  is  to  be  anticipated  if  it  be  assumed  that 
^  observed  is  of  the  form  E=en$T/8x-\- 

e^ST/By-f-e^sr/Sz,  where  x,  y,  z  are  the  three 
crystallographic  axes,  and  z  is  chosen  to  coincide  with 
the  axis  of  threefold  symmetry. 

An  inverse  effect  has  also  been  observed  by  attach¬ 
es  fine  insulated  thermo-junctions  to  the  opposite 
sides  of  a  wire  through  which  a  current  is  flowing. 


R.  W.  Lunt. 

properties  of  vanadyl  chloride  and 
sulphate,  and  the  atomic  moment  of  vanadium. 
cErraeis  (Compt.  rend.,  1927, 184, 1430—1432).— 
n  mat  ions  of  the  variation  of  the  coefficient  of 
thermal  behaviour  of 


vanadyl  chloride  and  sulphate  show  that  in  each 
case  there  is  a  displacement  of  the  Curie  point  un¬ 
accompanied  by  a  change  of  moment.  Quadrivalent 
vanadium  has  therefore  at  least  two  atomic  moments 
having  the  values  8  and  9  Weiss  magnetons,  and 
corresponding  with  the  chloride  and  sulphate,  re¬ 
spectively.  J.  Grant. 

Thermal  conductivity  of  gas  carbon.  E,  Holm 
(Z.  Physik,  1927,  43  466— 473).— An  elaborate 

technique  is  described  for  the  measurement  of  the 
thermal  conductivity  of  gas  carbon.  The  value  of 
the  thermal  conductivity  hi s  found  to  be  (gas  carbon, 
mark  A,  Siemens  &  Co.)  0-039  ±0-002  watt  cm.'1 
per  degree,  i.e.,  0-0093±0-0005  g.-cal.  cm.-1  sec.-1 
per  degree  in  the  range  25 — 45°.  R.  W.  Ltjnt. 

Latent  heat  of  vaporisation  of  benzene  at 
temperatures  above  the  b.  p.  J.  A.  Sutcliffe, 
F.  C.  Lay,  and  W.  L.  Prichard  (Proc.  Roy.  Soc., 
1927,  A,  115,  88 — 102). — A  detailed  description  is 
given  of  an  apparatus  for  the  determ  inaton  of  the 
latent  heat  of  vaporisation  of  liquids  at  temperatures 
above  their  b.  p.  The  experimental  method  consists 
in  supplying  a  measured  quantity  of  electrical  energy 
to  a  vacuum  vessel  (employed  as  calorimeter)  contain¬ 
ing  mercury,  in  which  the  bulb  of  a  steel  bomb  is 
immersed.  The  liquid  under  observation  is  allowed 
to  evaporate  slowly  from  the  bomb,  through  a  fine 
steel  capillary  tube,  at  a  rate  controlled  by  manipul¬ 
ation  of  a  needle  valve  at  the  top  of  the  capillary  tube 
so  that  the  mean  temperature  of  the  calorimeter  during 
the  experiment  is  practically  identical  with  that  of 
a  surrounding  thermostat.  The  weight  of  liquid 
evaporated  is  determined  by  weighing  the  bomb 
before  and  after  each  experiment,  suitable  corrections 
being  applied  to  the  loss  of  weight  of  the  bomb.  By 
the  application  of  the  method  to  the  determination  of 
the  heat  of  vaporisation  of  benzene,  consistent  results 
in  g.-cal.  per  g.  were  obtained  at  five  different  temper¬ 
atures,  as  follows  :  L=92-72  at  86-86°,  89-20  at 
105-42°,  85-53  at  125-25°,  81-74  at  143-49°,  and 
79-86  at  151-80°.  Each  value  is  the  mean  of  several 
experiments.  The  results  are  in  agreement  with  those 
obtained  by  Griffiths  and  Marshall  at  temperatures 
below  the  b.  p.  The  values  calculated  from  the 
empirical  equation  A=  106-868 —  1  -47 106  j-  10-1i — 
1-46582  X  10'4f2— 3- 60266  x  10-7f3,  in  which  L  is  the 
heat  of  vaporisation  and  t  is  the  temperature,  are  in 
close  agreement  with  the  results  obtained  by  direct 
experiment  at  all  the  temperatures  at  which  experi¬ 
ments  have  been  performed  by  Griffiths  and  Marshall 
and  by  the  authors.  The  value  at  the  b.  p.  calculated 
from  the  equation  is  93*94  g.-cal.  per  g.,  in  close  agree¬ 
ment  with  that  obtained  by  FTagornov  and  Rotinjanz 
(A.,  1911,  ii,  965),  but  lower  than  the  value  (94-37 
g.-cal.  per  g)  calculated  on  the  assumption  that  the 
linear  relation  between  the  latent  heat  and  the 
temperature  continues  to  hold  accurately  from  50° 
to  the  b.  p.  L.  L.  Bircumshaw. 

[M.  p.  of]  monopotassinm  phosphate.  A.  R. 
Merz  (J.  Amer.  Chem.  Soc.,  1927,  49,  1511 — 1512). — 
Pure  monopotassium  orthophosphate  fuses  with  loss 
of  water  at  252-6°  to  254-3°,  and  not  at  96°  as  reported 

in  the  literature.  S.  K.  Tweedy. 


718 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


M.  p.  and  heats  of  crystallisation  of  homol¬ 
ogous  series.  III.  Myristic  acid  derivatives. 
W.  E.  Garner  and  J.  E.  Rctshbrooke  (J.C.S.,  1927, 
1351 — 1358) — If  it  be  assumed  that  the  increment  in 
the  heat  of  crystallisation  per  methylene  group  is  the 
same  for  all  homologous  series  above  C10,  then  the 
empirical  equation  for  the  m.  p.  of  the  even  members 
of  the  monobasic  acids,  previously  derived  (A.,  1926, 
1087),  may  bo  expressed  in  the  general  form  T— 
(a:~[-l'030»)/(?/+0'002652?i),  where  n  is  the  number 
of  carbon  atoms  in  the  chain,  and  x  and  y  are  constants 
depending  on  the  nature  of  the  terminal  group.  To 
test  this  equation,  the  heat  of  crystallisation  of  one 
member  of  each  of  a  number  of  homologous  series  has 
been  determined,  viz.,  myristamide,  myristyl  alcohol, 
and  methyl  and  ethyl  myristatc.  The  values  of  x  and 
y  for  each  series  may  then  be  deduced  ( loc .  cit.),  and 
hence  the  m.  p.  for  other  members  of  these  scries. 
Calculated  and  experimental  values  arc  in  fairly  good 
agreement.  The  effect  of  the  chemical  constitution 
of  the  polar  terminal  group  on  the  m.  p.  is  discussed 
from  the  point  of  view  of  the  theory  of  m.  p.  previously 
put  forward  [loc.  cit.).  The  heat  of  crystallisation  of 
the  terminal  group  is  shown  to  be  the  chief  factor  in 
determining  the  “  equilibrium  constant  ”  of  the 
group,  and  hence  the  m.  p.  of  the  compound. 

M.  S.  Burr. 

Course  of  the  m.-p.  line  of  helium  at  very  low 
temperatures.  J.  J.  van  Laar  (Proc.  K.  Akad. 
Wetenscli.  Amsterdam,  1927,  30,  244 — 248). — 

Polemical  against  Keesom  (A.,  1926,  893).  It  is 
shown  that  if  dp/dt  becomes  0  at  ±1°  Abs.,  it  does 
not  follow  that  dp/dt  would  also  have  to  disappear  at 
T~  0.  W.  E.  Downey. 

Heat  of  combustion  of  calcium  cyanamide. 
N.  Kameyama  and  S.  Oka  (Proc.  Imp.  Acad.  Tokyo, 
1927,  3,  161 — 163). — The  heat  of  combustion  of 
calcium  cyanamide  (CaCN2, 98-25 ;  CaC03,0-81 ;  CaO, 
0-94%)  in  oxygen  has  been  determined  in  a  bomb 
calorimeter  of  the  Berthelot-Mahler  type.  Benzoic 
acid  was  mixed  with  the  cyanamide  to  facilitate 
ignition,  and  the  heat  of  combustion  was  obtained  by 
allowing  for  the  amount  of  benzoic  acid  present.  The 
mean  value  of  2016  —  3  g.-cal.  per  g.  of  CaCN2  was 
obtained  corresponding  with  the  equation  2CaCN,-|- 
3O2=2CaO+2CO2+2N2+322,340  g.-cal. 

R.  W.  Lunt. 

Variation  of  the  velocity  of  sound  in  gases 

with  temperature.  E.  J.  Irons  (Phil.  Mag.,  1927, 
[vii],  3,  1274 — 1285). — From  the  experimental  results 
of  Dixon,  Campbell,  and  Parker  (A.,  1921,  ii,  621)  and 
of  Partington  and  Shilling  (A,,  1923,  ii,  214),  formulae 

to  represent  experimental  data  for  the  variation  of 
the  velocity  of  sound  in  gases  with  the  absolute 
temperature  have  been  developed. 

A.  E.  Mitchell. 

Chemical  constant  of  benzene.  N,  he  Kolo- 
sovski  (Bull.  Soc.  chim.  Belg.,  1927,  36,  35S— 361). — 
The  chemical  constant  of  benzene  calculated  from 
available  data  by  the  general  method  is  2-619^0-325. 

L.  M.  Clark. 

Chemical  constants  and  absolute  entropy. 
W.  H.  Rodebush  (Proc.  Nat.  Acad.  Sci„  1927,  13, 
185 — 188). — Disregarding  the  b.-p.  region,  the  vapour- 


pressure  data  for  potassium  and  sodium  are  re¬ 
presented  satisfactorily  by  the  equations  log  p— 
-4780/^-1-40  log  I’d- 11-670,  and  log  p=-5730/T 
—  1-25  log  P+ 11-580,  respectively.  The  entropies  at 
298°  Abs.  and  1  atm.  of  the  vapours  of  potassium, 
sodium,  mercury,  and  lead  are  38-2  (36-9),  36-7  (35-4), 
41-7  (41-8),  and  42-9  (4T9),  respectively.  The  num- 
bers  in  parentheses  are  the  values  predicted  by  the 
Tetrode  equation.  Theoretical  points  are  discussed. 

J.  S.  Carter. 

Densities  of  magnesium  at  its  m.  p.  H.  Endo 
(Bull.  Chem.  Soc.  Japan,  1927,  2,  131— 134).— The 
mean  coefficient  of  linear  expansion  of  magnesium 
between  20°  and  the  m.  p.,  650°,  is  0-00003025, 
Taking  <ff=  1-7410,  tho  value  of  df'1  calculated  from 
the  coefficient  of  expansion  is  1-6468.  Assuming  the 
volume  change  on  melting  is  0-0255  c.c./g.,  the  value 
of  df°  for  liquid  magnesium  is  1-5804. 

J.  S.  Carter. 

Density  of  cementite.  T.  Ishioaki  (Sci.  Rep. 
Tohoku  Imp.  Univ.,  1927,  16,  295— 302).— The 
densities  of  hot-forged,  annealed  steels  of  varying 
carbon  content  were  measured,  and  the  density  of 
cementite  was  determined  by  extrapolation  of  the 
density-composition  curve  to  the  composition  of 
cementite.  Corrections  were  applied  for  the  effects 
of  impurities,  and  the  value  attained  for  pure  eement- 
ite  was  7-662,  in  good  agreement  with  the  value 
7-680  found  by  Westgren  and  Phragmen  from 
X-ray  crystal  analysis  (B.,  1924,  518). 

W.  Hume-Roihery. 

Densities  of  saturated  vapours  at  correspond¬ 
ing  temperatures.  W.  Herz  (Arch.  Pharra.,  1927, 
265,  212—213). — The  densities  of  saturated  vapours 
of  41  compounds  at  two  corresponding  states  have 
been  calculated  from  published  data.  The  densities 
at  0jl0Tc  and  2/3 Te  (sgll0  and  s23,  respectively)  have 
been  compared  with  dc  and  with  each  other.  The 
ratio  dc :  s9,10  varies  between  6-978  and  3-653,  being 
large  for  alcohols  and  small  for  noble  gases,  whilst 
dc :  s23  varies  from  220-4  to  24-57,  and  %)0 :  s23  from 
34-53  to  6-30.  There  is  no  constant  relationship 
between  the  densities  of  saturated  vapours  in  the  sense 
of  the  theory  of  corresponding  states.  S.  Coffey. 

Electron  affinity  of  hydrogen  and  the  density 
of  the  hydrides  of  the  alkali  metals.  J.  Kasar- 
novski  and  M.  Proskurnin  (Z.  Physik,  1927.,  43, 
512 — 515). — The  values  obtained  for  the  densities  of 
sodium  and  potassium  hydrides  using  a  pyknometer 
containing  dry  cyclohexane,  1'40  and  1-47  ±0-03, 
respectively,  have  been  used  to  calculate  the  grating 
energy  of  these  substances  from  Born’s  equation. 
The  values  obtained  are  211,000  and  181,000  g.-cal- 
respectively.  The  corresponding  values  of  Er  Dn 
from  the  Born  cycle  arc  — 51,000  and  —50,000  g.-cal. 
These  are  thought  to  he  in  good  agreement  with  the 
mean  value  of  — 62,000  g.-cal.,  calculated  from  the 
available  data  for  the  hydrides  of  lithium,  calcium, 
and  barium,  since  there  is  an  error  of  the  order  of 
10,000  g.-eal.  in  the  heats  of  sublimation  of  these 
metals.  The  most  recent  spectroscopic  data  for  the 
heat  of  dissociation  of  hydrogen,  Dn  is  50,000  g.-cal. ; 
hence  the  most  probable  value  for  Er  is  —1000  g.-cal. 
This  value  agrees  satisfactorily  with  that  com- 
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putcd  from  Pauling’s  model  of  the  hydrogen  atom 
(this  vol.,  287),  En  —  —1850  g.-cal.  The  low  values 
obtained  for  the  densities  of  sodium  and  potassium 
hydrides  by  Moissan,  and  by  Hiittig  and  Brodkorb, 
are  therefore  held  to  be  inaccurate. 

R.  W.  Lunt. 

Isometrics  of  gaseous  methane.  P.  G.  Keyes 
and  H.  G.  Burks  (J.  Amer.  Chem.  Soc.,  1927,  49, 
1403 — 1410). — A  previous  investigation  is  repeated 
with  improvements  in  experimental  technique  (Keyes, 
Smith,  and  Joubert,  J.  Math.  Phys.  Mass,  Inst. 
Teolm.,  1922,  1,  191).  The  temperature  range  was 
0 — 200°.  The  isometrics  of  methane  show  curvature, 
which  increases  as  smaller  volumes  are  approached, 
but  decreases  as  the  temperaure  rises.  The  Keyes 
equation  of  state  for  methane  is  p(atm.}=5-117327 
(v— S-OIe-2'25')— 9370/(w+0-42)2.  An  equation  for 
the  degree  of  aggregation  is  deduced,  it  being  assumed 
that  the  curvature  of  the  isometries  is  caused  by 
aggregation.  S.  K.  Tweedy. 

Equation  of  state  for  easily  liquefied  hydro¬ 
carbons.  I.  Weight  of  a  litre  of  Ji-butane. 
L.  van  Bogaert  (Bull.  Soc.  chim.  Belg.,  1927,  36, 
384 — 394). — The  normal  density  of  n  butane  (pre¬ 
pared  by  a  Wurtz  reaction  with  valeronitrile)  is  found 
by  the  compcnsating-globe  method  to  be  2-51837  g. 
(eorr.)  at  0°  and  710  mm.  The  slight  discrepancy 
between  this  value  and  that  of  Ouedinoff  is  attributed 
to  a  systematic  error  in  the  earlier  work,  either  in  the 
pressure  measurements  or  because  of  an  impurity  in 
the  gas.  An  improved  manometer  is  described. 
Valeronitrile  prepared  by  the  method  of  Adams  and 
Marvel  (A.,  1920,  i,  283)  may  be  separated  into  two 
fractions,  one  of  which  (b.p.  140-7±0-03°;  d\  0-81646; 
tfj  0-80361)  has  a  disagreeable  odour  and  contains 
only  0-06%  of  earbylamine.  S.  K.  Tweedy, 

Viscosities  of  methyl  alcohol,  acetone,  and 
ethyl  ether  at  low  temperatures.  S.  Mitsukuri 
and  T.  Tonomura  (Proc.  Imp.  Acad.  Tokyo,  1927,  3, 
155 — 158). — The  viscosities  of  methyl  alcohol,  acetone, 
and  ethyl  ether  have  been  determined  in  the  range 
0 — 120°  by  a  modified  form  of  Ostwald  viscosimeter. 
An  interesting  device  has  been  employed  to  obviate 
the  necessity  of  visual  observation  of  the  motion  of  the 
liquid  between  two  points  in  the  apparatus.  At  these 
points,  two  pairs  of  platinum  wires  are  sealed,  which 
constitute  two  small  condensers.  Using  a  heterodyne 
method  at  a  frequency  of  4  x  10s  per  sec.,  the  instants 
at  which  the  liquid  comes  in  contact  with  each  pair  of 
■wires  can  be  accurately  observed  by  the  abrupt 
change  which  takes  place  in  the  heterodyne  note. 

R/W.  Lunt. 

Surface  tension  of  liquid  metals.  II.  Surface 
tension  of  bismuth,  cadmium,  zinc,  and  anti- 
L.  L.  Bircumshaw  (Phil.  Mag.,  1927,  [vii], 
1-36 — 1294). — Previous  work  (A.,  1926,  895)  has 
ceil  extended  to  molten  bismuth,  cadmium,  zinc, 
ana  antimony.  Determined  values  arc  given  of  the 
surface  tensions  in  the  ranges  300 — 962°  for  bismuth, 
tun  *or  zulc>  ^30 — 000°  for  cadmium,  and 

974  for  antimony.  It  is  shown  that  the  surface 
f1®  cadmium  passes  through  a  maximum 

a  5  •  Calculations  of  the  total  surface  energy  of 
e  molten  metals  indicate  that  bismuth,  cadmium. 


and  antimony  are  all  highly  associated  in  the  liquid 
state.  A.  E.  Mitchell. 

Densities  of  hydrocyanic  acid-water  mixtures. 
M.  Sbhrado  (Bull.  Chem.  Soc.  Japan,  1927,  2,  122— 
124). — Values  of  d\3,  and  (di')Tn<%  for  the  com¬ 
plete  range  of  hydrocyanic  acid-water  mixtures  are 
tabulated.  The  value  of  (df)vaa.  of  the  pure  acid 
is  0-6913.  The  following  values  of  d}8  at  the  con¬ 
centrations  of  hydrocyanic  acid  indicated  are  illustra¬ 
tive  of  the  variation  of  density  with  composition  : 
0-9927,  5-05%;  0-9838,  10-04%;  0-9578,  20-29%; 
0-9376,  20-90%;  0-8290,  60-23%;  0-6919,  100%. 
Over  the  concentration  range  27 — 100%  of  acid, 
dm  varies  almost  linearly  with  the  concentration 
of  acid.  The  present  values  of  df  for  mixtures  rich 
in  acid  are  in  complete  agreement  with  those  cf 
Walker  and  Marvin  (B.,  1926,  271). 

J.  S.  Carter. 

Densities  of  nicotine-water  mixtures.  N. 
Sata  (Bull.  Chem.  Soc.  Japan,  1927,  2,  139 — 143). — 
The  density-composition  curves  for  nicotine-water 
mixtures  at  30°,  40°,  50°,  and  60°  have  been  investig¬ 
ated.  Both  components  have  approximately  the 
same  density,  the  values  of  df,  df,  df,  and  df  of 
nicotine  being  1-00124,  0-99383,  0-98630,  and  0-97890, 
respectively.  The  curves  at  the  lower  temperatures 
show'  a  maximum  value  which  tends  to  disappear  as  the 
lower  temperature  limit  for  partial  miscibility  (about 
60°)  is  approached.  The  densities  of  the  conjugate 
solutions  have  been  determined  at  various  temper¬ 
atures  between  85°  and  120°.  At  lower  temperatures, 
the  nicotine  phase  is  the  heavier,  but  reversal  occurs 
at  96°,  and  an  8-shaped  curve  is  obtained  on  plotting 
densities  of  the  conjugates  against  temperature. 

J.  S.  Carter. 

Critical  solution  temperatures  of  mixtures  of 
alcohol  and  some  hydrocarbons.  A.  Boutaric 
and  G.  Corbet  (Compt.  rend.,  1927,  184,  1440 — 
1447). — The  determination  of  the  critical  solution 
temperatures  of  two  liquids  is  often  facilitated  by  the 
addition  of  a  third  substance  (e.g.,  colza  oil)  which 
renders  the  separation  of  the  two  layers  more  easily 
visible,  and  raises  the  temperature  at  which  it  occurs. 
The  critical  temperatures  are  plotted  as  a  function 
of  the  concentration  of  tho  third  substance,  and  the 
latter  is  extrapolated  to  zero  to  obtain  the  true  result. 
The  critical  solution  temperature  of  benzene  and 
methyl  alcohol  is  29°.  Benzene  and  pure  ethyl 
alcohol  are  miscible  in  all  proportions,  but  light 
petroleum  and  absolute  alcohol  are  not. 

J.  Grant. 

General  property-function  of  mixtures  [of 
metals]  free  from  mixed  crystals.  J.  Dejmex 
(Physikal.  Z„  1927,  28,  409— 417).— Theoretical. 
An  extension  of  Liehtenecker’s  wrork  (this  vol.,  189) 
on  the  logarithmic  rule  for  the  properties  of  mixtures. 
It  is  shown  that  the  rule  correctly  describes  the 
properties  of  mixtures  in  absence  of  secondary 
phenomena.  W.  E.  Downey. 

Magnetic,  electric,  and  thermal  properties  of 
nickel-cohalt  alloys.  H.  Masumoto  (Sci.  Rep, 
Tohoku  Imp.  Univ.,  1927,  16,  321— 341). — The 
intensity  of  magnetisation  of  nickel-cobalt  alloys 
has  been  measured  for  different  field  strengths  at 
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the  ordinary  temperature.  The  magnetisation-com¬ 
position  curves  have  a  maximum  at  15%  and  a 
minimum  at  6%  of  nickel  in  all  fields  between  50  and 
600  gauss.  In  weak  fields,  two  minima  are  shown 
at  30%  and  70%  of  nickel,  the  former  corresponding 
with  the  change  from  the  hexagonal  close-packed  to  the 
face-centred  cubic  structure;  these  minima  vanish 
with  increasing  field  strength.  The  magneto¬ 
striction  effect  has  also  been  measured.  Alloys 
with  50%  to  87-5%  of  cobalt  give  complex  effects 
showing  a  contraction  in  small  and  an  expansion  in 
largo  fields.  The  remaining  alloys  show  contraction 
only.  The  30%  nickel  alloy  has  the  minimum 
contraction  and  maximum  expansion.  The  thermal 
and  electrical  conductivities  of  these  alloys  have 
also  been  measured  and  vary  similarly  with  the 
composition,  showing  maxima  at  about  25%,  and 
two  minima  at  10%  and  70%  of  nickel. 

W.  Hume-Rotiiery, 

Coefficient  of  thermal  expansion  in  nickel- 
cohalt  and  iron-cohalt  alloys,  and  magneto¬ 
striction  of  iron-nickel  alloys.  H.  Masumoto  and 
S.  Nara  (Sci.  Rep.  Tohoku  Imp.  Univ.,  1927,  16, 
333 — 343). — The  coefficient  of  expansion  of  nickel- 
cobalt  and  iron-cobalt  alloys  has  been  measured. 
As  nickel  is  added  to  cobalt,  the  coefficient  of  expansion 
decreases  at  first  very  slowly  up  to  30%  of  nickel,  and 
then  increases  comparatively  rapidly,  reaching  a 
maximum  at  40%  of  nickel.  The  coefficient  then 
decreases  gradually  to  a  minimum  at  65%  of  nickel, 
and  then  increases  uniformly  up  to  the  value  of  pure 
nickel.  The  comparatively  rapid  increase  occurring 
at  35%  of  nickel  nearly  corresponds  with  the  con¬ 
centration  at  which  the  lattice  change  takes  place. 
As  iron  is  added  to  cobalt,  the  coefficient  of  expansion 
decreases  gradually  to  a  minimum  at  47%  of  iron, 
rises  to  a  maximum  at  65%,  then  falls  to  a  minimum 
at  73%  of  iron,  and  finally  increases  to  the  value  for 
pure  iron.  There  is  possibly  a  break  in  the  curve 
at  4%  of  iron,  corresponding  with  the  change  in 
lattice.  In  the  magneto-striction  of  iron-niclcel 
alloys,  alloys  containing  between  5%  and  80%  of 
nickel  show  expansion  in  all  fields.  The  81%  nickel 
alloy  shows  no  effect,  whilst  the  alloys  rich  in  nickel 
show  contraction.  The  elongation-composition 
curves  at.  all  fields  show  maxima  at  20%  and  60% 
of  nickel,  and  a  minimum  at  25%. 

W.  Hume-Rothery. 

Magnetic  determination  of  the  solidus  and 
solubility  lines  in  the  iron-carbon  system.  K. 
Honda  and  H.  Endo  (Sci.  Rep.  Tohoku  Imp.  Univ., 
1927,  16,  235 — 244). — The  solidus  line  in  the  iron- 
carbon  system  has  been  determined  by  measurements 
of  the  magnetic  susceptibility  of  slowly  heated 
specimens  of  Swedish  steels  of  varying  carbon  content. 
The  susceptibility  of  steels  diminishes  linearly  with 
rise  of  temperature  up  to  the  solidus  point  or  to  the 
solubility  point  of  cementite,  when  it  decreases  more 
rapidly,  the  curves  showing  distinct  breaks  at  these 
points.  The  solidus  line  thus  determined  lies  between 
the  lines  of  Carpenter  and  Keeling  (B.,  1904,  60S) 
and  of  Gustowsky  (Mdtallurgie,  1909,  731),  and 
nearly  coincides  with  those  obtained  by  Asahara  (A., 
1924,  ii,  188)  and  by  Kaya  (B.,  1926,  325).  The 
limits  of  solubility  of  cementite  in  austenite  were 


similarly  obtained  by  cooling  experiments,  in  which 
the  formation  of  graphito  is  avoided;  the  results 
agree  with  those  of  previous  investigators.  The 
materials  used  contained  both  silicon  and  manganese. 

W.  Hume-Rothery. 

Magnetic  susceptibility  of  some  binary  alloys 
at  high  temperatures,  and  their  equilibrium 
diagrams.  H.  Endo  (Sci.  Rep.  Tohoku  Imp. 
Univ.,  1927,  16,  201 — 234).— The  diamagnetic  sus¬ 
ceptibilities  of  bismuth,  cadmium,  copper,  lead, 
antimony,  tin,  tellurium,  thallium,  and  zinc  have 
been  determined  at  temperatures  from  20°  to  1100°. 
The  results  agree  with  those  obtained  by  Honda 
(A.,  1910,  ii,  686).  The  susceptibilities  of  different 
alloys  have  been  measured  in  both  solid  and  liquid 
states,  to  find  which  of  the  solid  phases  correspond 
with  compounds  which  retain  their  individuality- 
in  the  liquid  state.  Breaks  or  minima  in  the 
susceptibility-composition  curves  show  that  the 
following  compounds  exist  as  such  in  the  liquid  state 
in  their  respective  binary  systems,  with  partial 
decomposition  in  some  cases :  Bi2Te3,  PbTc,  PbTla, 
Sb2Tc3,  ZnSb,  Zn3Sb2,  SnTe,  CdSb,  Cu3Sn,  Cu2Zn3. 
On  the  other  hand,  several  of  the  solid  phases  in  the 
complex  copper-zinc  and  copper-tin  systems  do  not 
correspond  with  any  irregularity  in  the  liquid. 
Thermal,  magnetic,  and  microscopical  analyses  of 
the  system  antimony-tellurium  have  been  carried 
out,  and  show  that  the  limit  of  solubility  of  tellurium 
in  antimony  is  3%  at  the  ordinary  temperature. 
Alloys  containing  3 — 55%  of  tellurium  represent 
mixtures  of  the  antimony  solid  solution  (<*)  and  the 

solid  solution,  consisting  of  antimony  dissolved  in 
the  compound  Sb2Te3.  When  no  intermetallie  com¬ 
pound  is  present,  the  susceptibility-composition 
curvo  for  the  liquid  alloys  is  straight  or  slightly 
curved;  the  systems  investigated  were  bismuth- 
antimony,  lead-bismuth,  bismutli-tin,  lead-tin,  and 
lead-antimony.  In  the  system  antimony-tin,  the 
p.  (SbSn)  solid  phase  does  not  seem  to  correspond  with 
any  molecular  compound  in  the  liquid. 

W.  Hume-Rothery 

Solvent  properties  of  liquid  sulphur  dioxide 
and  liquid  ammonia  towards  certain  organic 
substances.  F.  De  Carli  (Gazzetta,  1927,  57, 
347 — 355). — Liquid  sulphur  dioxide  dissolves  many 
aromatic  hydrocarbons.  When  the  latter  arc  liquid 
at  the  ordinary  temperature  the  miscibility  is  com¬ 
plete,  wdiereas  solid  hydrocarbons  usually  form 
15 — 30%  solutions.  Naphthalene  is  completely 
miscible,  but  anthracene  and  stilbene  are  only  very 
slightly  soluble  at  the  ordinary  temperature,  whilst 
additive  compounds  such  as  decaline  are  practically 
insoluble.  The  carboxylic  acids  of  aromatic  hydro¬ 
carbons  are  almost  insoluble  in  liquid  sulphur  dioxide, 
whereas  the  alcohols,  aldehydes,  ketones,  phenols, 
ethers,  amines,  amides,  nitriles,  and  nitro-derivatives 
dissolve  readily.  Instead  of  treating  crude  30 — 32% 
anthracene  oil  with  liquid  sulphur  dioxide  under 
pressure  to  obtain  a  solid  70 — S0%  anthracene,  it 
seems  more  advantageous  to  use  the  sulphur  dioxide 
to  remove  the  impurities  from  85 — 90%  anthracene 
obtained  by  other  means.  Liquid  ammonia  scarcely 
dissolves  hydrocarbons,  whether  of  open-  or  closed- 
chain  type.  The  most  readily  soluble  derivatives 
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are  those  of  acid  character,  phenols  and  carboxylic 
and  snlphonic  acids  being  completely  miscible  to 
form  dense  solutions  which  yield  the  solvent  very 
slowly  at  the  ordinary  temperature.  Amines,  amides, 
nitriles,  nitro-derivatives,  benzaldehyde,  and  anisalde- 
hyde  dissolve  readily,  but  cuminaldeliyde,  cinnam- 
aldchyde,  and  salicylaldehyde  are  only  slightly 
soluble.  Ketones,  alcohols,  and  certain  esters  are 
readily  soluble,  but  terpenes,  heterocyclic  compounds, 
and  open-chain  compounds,  even  if  unsaturated, 
do  not  dissolve  in  liquid  ammonia.  T.  H.  Pope. 

New  kinds  of  mixed  crystals.  D.  Balarev 
and  G.  Kandilarov  (Z.  anorg.  Chem.,  1927,  162, 
344 — 348). — Barium  sulphate,  precipitated  in  different 
ways,  contains  up  to  3-6%  of  water,  i.e.,  1  mol.  of 
water  to  each  mol.  of  barium  sulphate.  Part  at 
least  of  the  water  is  held  mechanically,  as  on  crushing 
the  crystals  the  water  content  diminishes.  Barium 
sulphate  crystals,  stained  purple  by  contact  with 
potassium  permanganate  solution,  show  no  change 
of  structure  under  the  microscope  after  many  days, 
indicating  that  the  staining  is  due  solely  to  capillary 
effects,  and  not  to  chemical  reaction.  Even  large 
crystals  of  barium  sulphate  appear  to  have  large 
internal  free  surfaces.  The  velocity  of  staining 
shows  that  the  effect  is  concerned,  not  merely  with 
the  internal  surfaces,  but  also  with  the  number  and 
size  of  the  capillaries.  The  fineness  of  the  capillaries 
is  indicated  by  the  fact  that  a  porous  pot  in  the  walls 
of  which  barium  sulphate  has  been  deposited  acts 
as  a  semi-permeable  membrane  to  barium  chloride 
solution.  H.  F.  Gillbe. 

Solvent  properties  of  furfurald ehy d e  and  its 
derivatives.  J.  P.  Trickey  (Ind.  Eng,  Chem., 
1927,  19,  643 — 644). — Furfuraldehyde  and  its  deriv¬ 
atives  are  good  solvents  for  cellulose  nitrate,  whilst 
their  low  rate  of  evaporation  renders  them  particularly 
suitable  as  solvents  in  the  lacquer  industry.  Measure¬ 
ment  of  the  relative  viscosities  (expressed  as  times 
of  flow  from  a  pipette)  at  25°  of  8%  solutions  of 
cellulose  nitrate  gave  the  following  results  :  in  amyl 
acetate,  14-4 ;  ethyl  lactate,  35-4 ;  furfuraldehyde, 
25-9 ;  methyl  pyromucate,  53-6  ;  propyl  pyromucate, 
C4-2 ;  n-butyl  pyromucate,  80-8  ;  jsoamyl  pyromucate, 
19-7;  furfuryl  alcohol,  91-6;  furfuryl  acetate,  37-6; 
tetrahydrofurfuryl  alcohol,  69-7.  Qualitative  data 
concerning  the  solubility  of  various  gums  and  resins 
in  the  above  solvents  are  given.  W.  J.  Powell. 

Selective  solvent  action.  TV.  Effect  of  tem¬ 
perature  on  the  solubilities  of  semi-solutes  in 
aqueous  alcohol.  R.  Weight  (J.C.S.,  1927,  1334— 
1337). — If  the  formation  of  complexes  occurs  between 
the  constituents  of  a  mixed  solvent,  rise  of  temperature 
should  cause  the  dissociation  of  these  complexes, 
and  hence  affect  the  solvent  power  for  solutes  soluble 
m  °ae  or  both  of  the  constituents,  due  to  the  fact 
that  more  solvent  becomes  available  at  the  higher 
temperature.  The  solubility  of  five  non-hydrated 
inorganic  salts  has  been  determined  in  50%  by 
weight  aqueous  alcohol  at  100°  and  20°,  and  the  ratio 
compared  with  the  ratio  of  the  solubilities  in  water 
at  the  same  temperatures.  The  former  ratio  was 
considerably  larger  than  the  latter,  indicating  the 
breaking  up  of  the  alcohol-water  complexes  with 
3  B 


rise  of  temperature.  The  data  of  other  investigators, 
for  the  solubility  of  potassium  nitrate  in  aqueous 
alcohol,  of  concentrations  ranging  from  5-5%  to 
90%,  at  20°  and  60°,  when  treated  in  the  same  way, 
give  the  largest  deviations  from  the  ratio  for  pure 
water  in  a  solvent  containing  about  20%  of  alcohol. 
For  alcohol-soluble  solutes,  similar  results  are  obtained 
when  the  solubility  of  the  substance  in  water,  which 
is  never  negligible,  is  taken  into  consideration.  The 
method  employed  for  the  determination  of  the 
solubilities  is  described.  M.  S.  Burr. 

Adsorption  of  vapours  by  ferric  hydroxide  gel. 
J.  H.  Perry  (Ind.  Eng.  Chem.,  1927,  19,  746 — 
748). — The  adsorption  of  vapour  from  vapour-air 
mixtures  by  active  ferric  hydroxide  gel  containing 
6-36%  of  water  is  represented  by  graphs  'which  may 
be  divided  into  three  classes  (cf.  Munro  and  Johnson, 
A.,  1925,  ii,  191)  :  (i)  the  adsorption  efficiency  is 
never  100%,  and  decreases  continuously  until  the 
saturation  value  is  reached  (chloroform,  acetone,  etc.) ; 
(ii)  the  adsorption  is  100%  efficient  for  some  time, 
and  then  proceeds  to  the  saturation  point,  which  is 
reached  only  after  a  long  time  (carbon  tetrachloride, 
ethyl  alcohol,  benzene) ;  (iii)  the  curves  are  almost 
linear  up  to  saturation,  probably  indicating  chemical 
reaction  (methyl  alcohol).  The  addition  of  air  to 
sulphur  dioxide  or  ammonia  causes  a  marked  lowering 
of  the  saturation  capacity  of  the  gel.  The  gel  absorbs 
about  15%  of  its  weight  of  water  with  100%  efficiency, 
after  which  the  efficiency  falls  off  up  to  saturation 
(18%  of  its  weight  of  water).  Pure  commercial 
chloroform  contains  ethyl  alcohol. 

S.  K.  Tweedy. 

Adsorption  by  metallic  hydroxides.  IV. 
Precipitated  chromium  hydroxide.  K.  C.  Sen 
(J.  Physical  Chem.,  1927,  31,  922 — 930;  cf.  this 
vol.,  617). — Adsorption  by  chromium  hydroxide  differs 
from  that  by  ferric  and  aluminium  hydroxides  in 
that  no  true  equilibrium  can  be  obtained  and  the 
equilibrium  is  not  reversible.  Reproducible  results 
are  obtained,  however,  when  the  time  of  contact  is 
constant,  the  adsorption  increasing  with  time. 
Arsenious  acid  is  adsorbed  to  a  greater  extent  than 
sodium  arsenite,  whereas  no  difference  is  found  in  the 
case  of  aluminium  hydroxide.  Citric,  malic,  racemic, 
sulphuric,  oxalic,  succinic,  benzoic,  and  hippurie  acids 
are  considerably  adsorbed.  Sodium  hydroxide  is 
adsorbed  to  a  lesser  extent,  whilst  the  adsorption  of 
salts  is  small.  L.  S.  Theobald. 

Adsorption  from  mixed  solvents.  N.  A. 
Schilov  and  (Mlle.)  S.  M.  Pevsner  (J.  Russ.  Phys. 
Chem.  Soc.,  1927,  59,  158— 170).— See  A.,  1926,  238. 

Electrical  adsorption  theory.  S.  G.  Mokrtjschin 
and  O.  A.  Essin  (J.  Russ.  Phys.  Chem.  Soc.,  1926,  58, 
737 — 744). — The  phenomena  of  electrostatic  adsorp¬ 
tion  are  investigated  from  the  point  of  view  of  the 
law  of  chance,  the  molecules  being  regarded  as 
dipoles  (Langmuir).  Adsorption  is  regarded  as  the 
neutralisation  of  opposite  electrostatic  charges,  on 
the  adsorbent  and  adsorbed  particle,  without  their 
chemical  interaction.  The  thickness  of  the  resulting 
“double  layer  ”  is  of  the  order  of  3xl0-6  cm.,  i.e., 
300  times  as  great  as  the  average  molecular  diameter. 
The  surface  of  the  adsorbent  is  assumed  to  consist 
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of  units  capable  of  adsorbing  one  molecule  or  ion  of 
opposite  charge.  An  expression  is  developed  for 
the  number  of  particles  adsorbed:  m=K(l—l/2n), 
where  m  is  the  number  of  particles  adsorbed  by  a  unit 
surface,  n  the  total  number  of  particles  colliding 
%vith  it,  and  A  is  a  probability  constant.  Expressing 
m  and  n  in  terms  of  molar  concentration,  it  is  calcu¬ 
lated  that  for  n  —  8  the  probability  is  nearly  equal 
to  one,  and  within  the  limits  of  analysis,  a  formula 
capable  of  experimental  verification  is  developed,  viz., 
a=/J'(l  — 1/2|3),  where  S'  —  the  ratio  of  total  surface 
to  Avogadro’s  number,  and  (3  the  ratio  of  eight  times 
the  molar  concentration  of  the  adsorbed  substance 
to  its  concentration  at  maximum  adsorption.  The 
expression  is  tested  by  the  results  of  Ghosh  and  Dhar 
(A.,  1924,  ii,  733)  for  the  adsorption  of  various  ions  by 
freshly-precipitated  barium  sulphate,  and  found  to 
give  satisfactory  agreement.  M.  Zvegintzov. 

Thickness  of  adsorbed  vapour  films.  J.  C.  W. 
Frazer,  W.  A.  Patrick,  and  H.  E.  Smith  (J.  Physical 
Chem.,  1927,  31,  897 — 905).— The  adsorption  of 
toluene  and  water  on  plane  surfaces  of  virgin  glass 
has  been  studied  by  the  method  of  McHaffie  and 
Lenher  (A.,  1925,  ii,  854).  In  the  case  of  toluene, 
the  thickness  of  the  adsorbed  film  is  never  greater 
than  unimolecular.  Washing  the  glass  surface  with 
acids  and  water  renders  it  no  longer  plane,  and  the 
silica  left  on  the  surface  is  sufficient  to  account  for  the 
multimolecular  adsorption  observed  by  previous 
workers  (cf.  McHaffie  and  Lenher,  loc.  cit.).  Water 
vapour  reacts  with  fresh  glass  surfaces  in  a  similar 
manner.  The  significance  of  these  results  in  relation 
to  existing  theories  of  adsorption  is  discussed. 

L.  S.  Theobald. 

Expansion  of  charcoal  on  sorption  of  carbon 
dioxide.  F.  T.  Meehan  (Proc.  Roy.  Soc.,  1927,  A, 
115,  199 — 207). — The  expansion  of  yellow  pine 
charcoal  on  sorption  of  carbon  dioxide  up  to  a  pressure 
of  1  atm.  has  been  measured  by  means  of  an  extenso- 
meter  over  the  range  of  temperature  10 — 36°.  The 
process  is  reversible,  and  the  expansion  is  of  the  same 
order  of  magnitude  as  the  moisture  expansion  in 
building  materials.  It  is  suggested  that  this  type 
of  expansion  may  be  characteristic  of  rigid  gels. 
Measurements  of  the  expansion  in  the  three  grain 
directions  show  that  it  is  independent  of  the  direction 
of  the  grain .  The  uniformity  of  expansion  in  different 
directions  indicates  that  the  aeolotropy  of  wood  is 
destroyed  on  carbonisation  and  that  wood  charcoal 
is  isotropic.  At  constant  temperature,  the  relation 
of  expansion  to  pressure  is  represented  better  by  the 
equation  log  Ejp—G-\-  HE  (where  G  and  H  are 
constants)  than  by  the  usual  expression  E—kpltn. 
The  relation  of  expansion  to  temperature  at  constant 
pressure  is  given  by  the  equation  1  /E—AT+B.  No 
discontinuity  is  met  with  at  the  critical  temperature 
of  carbon  dioxide.  L,  L.  Bircumshaav. 

Swelling  of  active  carbon.  P.  N.  Pavlov 
(Kolloid-Z.,  1927,  42,  112— 119).— The  swelling  of 
various  forms  of  carbon  in  different  liquids  was 
examined  and  compared  with  the  adsorption  of  acetic 
acid  from  these  liquids.  The  degree  of  swelling 
depends  on  the  liquid  in  question,  increasing  in  the 
following  series  :  acetic  acid  <  water  <  ethyl  acetate  < 


benzene  =  toluene  =  xylene  <  carbon  tetrachloride. 
The  swelling  in  water  and  the  adsorption  of  acetic 
acid  from  water  by  different  forms  of  carbon  increase 
in  the  following  order :  graphite,  sugar  charcoal, 
animal  charcoal,  and  this  is  regarded  as  a  measure 
of  the  activity  of  the  carbon.  The  swelling  isotherms 
for  carbon  have  a  maximum  and  a  minimum  value. 
The  existence  of  a  minimum  value  enables  the 
isoelectric  point  to  be  determined.  Animal  charcoal 
and  sugar  charcoal  were  found  to  have  two  isoelectric 
points,  one  in  acid  solution  and  the  other  in  alkaline 
solution.  E.  S.  Hedges. 

Experimental  test  of  the  dipole  theory  of 
adsorption.  W.  G.  Palmer  (Proe.  Roy.  Soc.,  1927, 
A,  115,  227— 236 ;  cf.  A.,  1924,  ii,  GG5;  1926,239).— 
The  method  previously  employed  for  the  determin¬ 
ation  of  the  critical  or  cohering  voltage,  E,  of  films 
of  gas  at  a  metal  surface  has  now  been  adapted  for 
the  study  of  adsorption  from  liquids  in  which  the 
cohering  junction  is  totally  immersed.  From  values 
of  E,  the  molecular  heat  of  desorption  can  be  calcu¬ 
lated.  E  increases  regularly  in  the  homologous 
series  of  primary  alcohols,  fatty  acids,  and  their  ethyl 
esters  according  to  the  relation  E2jl=  constant,  where 
l  is  the  length  of  the  chain.  The  results  are  inter¬ 
preted  on  the  basis  of  views  developed  by  Lorenz 
and  Landd  (A.,  1923,  ii,  13).  For  the  substances 
examined,  the  principal  doublets  are  CHyOH, 
C02H,  and  C02Et,  and  it  is  shown  that  the 
molecular  heat  of  adsorption  will  be  proportional 
to  the  moment  of  the  adsorbed  molecules,  and  that 
this  is  proportional  to  (K—  1)  for  a  fixed  temperature, 
where  K  is  the  specific  inductive  capacity  of  the  film. 
The  heat  of  desorption  of  all  the  primary  alcohols 
from  a  platinum  surface  is  7000  g.-cal.  approx.,  but 
for  the  acids  and  esters  the  value  is  a  little  less.  Tor 
pentane,  E  is  practically  the  same  for  the  vapour 
and  the  liquid.  The  mechanism  of  adsorption  of 
non-polar  molecules,  such  as  hydrocarbons,  is 
discussed.  L.  L.  Bircumshaw. 

Thermodynamics  of  the  adsorption  isotherm. 
P.  Bernays  (Z.  Elektrochem.,  1927,  33,  170). — It  is 
shown  that  Reichinstein’s  relation  between  the 
partial  pressures  of  the  components  of  a  gas  mixture 
and  their  concentrations  in  an  adsorption  layer  (A., 
1924,  ii,  22;  1926,  130)  satisfies  the  thermodynamic 
condition  given  by  Cassel  (A.,  1926,  127). 

H.  J.  T.  Ellingham. 

Interaction  between  iodine  and  starch.  S.  V. 
Gorbatschev  and  E.  N.  Vinogradova  (Z.  physikal. 
Chem.,  1927,  127,  93— 107).— The  amounts  of  iodine 
taken  up  by  starch  granules  in  equilibrium  with  iodine 
solutions  of  varying  concentration  increase  with 
temperature  or  on  the  addition  of  electrolytes.  The 
evidence  indicates  that  hydrogen  ions  are  initially 
adsorbed  and  that  by  the  removal  of  these  by  a 
rise  of  temperature  or  by  the  neutralising  action 
of  the  anions  of  the  electrolyte  added  the  starch 
may  adsorb  further  quantities  of  iodine.  Acetates 
produce  the  greatest  and  sulphates  the  least  adsorp¬ 
tion  ;  the  position  of  iodides  in  the  series  is  not 
abnormal.  When  the  concentration  of  effective 
electrolyte  is  high,  all  the  hydrogen  ions  become 
neutralised  and  the  iodine-starch  reaction  reduces  to 
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a  simple  adsorption  with  a  negative  temperature 
coefficient.  G.  A.  Elliott. 

Surface  tension  of  aqueous  solutions  of  mono-, 
di«,  and  tri-ethylamine.  A.  Schnell  (Z.  physikal. 
Chem.,  1927,  127,  121— 120).— Measurements  were 
made  at  5°  for  solutions  of  varying  concentration 
by  the  Cantor  "  breaking  method.”  The  results 
may  be  expressed  in  terms  of  Szyszkowski’s  equation, 
and  according  to  Langmuir’s  interpretation  of  this 
equation  show  that  the  cross-sectional  areas  of  the 
molecules  of  the  three  amines  are  proportional  to  the 
reciprocals  of  the  molecular  volumes  of  the  pure 
amines.  Similarly,  it  is  shown  that  the  lengths  of 
the  molecules  are  equal.  Traube’s  rule  for  homologous 
series  is  also  valid  for  these  compounds. 

G.  A.  Elliott. 

Surface  energy  of  the  alkali  halides  and  their 
solutions.  F.  De  Block  (Natuurwetens.  Tijdseh., 
1927,  9,  63 — 71).— The  results  previously  obtained 
for  the  free  surface  energy  of  salt  solutions  (ibid., 
1923.  7,  73 — 77)  are  discussed  in  relation  to  those 
recently  obtained  by  Rehbindor  (A.,  1926,  674). 
The  relations  between  the  surface  energies  of  salts 
in  the  fused  and  crystalline  conditions  are  also 
considered.  S.  I.  Levy, 

Surface  tension  of  molten  metals  and  alloys. 
II.  Surface  tension  of  tin,  lead,  antimony, 
copper,  tin-bismuth,  lead-bismuth,  copper- 
antimony,  and  copper-tin  alloys,  and  cast  iron. 
G.  Death  and  F.  Sauerwald  (Z.  anorg.  Chem.,  1927, 
162,  301 — 320). — The  surface  tensions  have  been 
determined  at  temperatures  up  to  1200°.  Copper 
differs  from  the  other  metals  in  that  its  surface 
tension  increases  with  rise  of  temperature.  The  alloys 
fall  into  two  main  groups  :  alloys  of  bismuth  and  tin 
and  of  bismuth  and  lead  show  a  very  small  negative 
divergence  from  the  law  of  mixtures,  whilst  copper- 
antimony  and  copper-tin  alloys  exhibit  a  very  much 
greater  negative  divergence.  Certain  of  the  copper- 
tin  alloys  resemble  copper  in  having  a  positive 
temperature  coefficient;  the  temperature  coefficient 
of  some  of  the  alloys  of  the  second  group  is  zero. 
Considerable  association  and  complex  formation  are 
suggested  by  the  behaviour  of  copper  and  the  alloys 
of  the  second  group.  H.  F.  Gillbe. 

Densities  of  aqueous  solutions  of  certain 
univalent  perchlorates.  II.  A.  Mazzucohelli 
A.  Rossi  (Gazzetta,  1927,  57,  383—390;  cf.  A., 

1926,  675). — In  agreement  with  results  previously 
obtained,  lithium,  silver,  and  guanidine  perchlorates 
exhibit  molecular  coincidence  pressures  which  increase 
considerably  with  the  concentration.  Tammann’s 
assumption  of  the  approximately  additive  character 
oi  such  pressures  would  suggest  that  this  behaviour 
Must  be  regarded  as  characteristic  of  the  perchlorate 
amon<  but  the  physical  interpretation  of  the  effects 
presents  difficulties. 

Guanidine  perchlorate,  OH g^ClOj,  forms  anhydrous, 
non-hygrosc0pic  crystals,  and  in  quantities  of  2—3  mg. 
toes  not  explode  when  struck  on  an  anvil  with  a 
a  miner.  The  _  values  of  d15  in  t  erms  of  p,  the  per¬ 
centage  of  salt  in  solution,  are,  for  lithium  perchlorate 
solutions,  0-99913-j-5-9396x  10~3p+l’1902X  10~5jp2+ 


5-85xl0~7p3,  and  for  silver  perchlorate  solutions, 
0-99913  +  7-9183  X  10  3p  +  8-762  X  1 -  5-35  X 
10-7p3.  T.  H.  Pore. 

Sodium  perchlorate  solutions.  E.  Corned  and 
J.  Dickely  (Compt.  rend.,  1927,  184,  1555—1577).— 
Determinations  of  the  solubility  in  water  of  sodium 
perchlorate  at  0 — 100°  are  in  agreement  with  those 
of  Freeth  (A.,  1924,  ii,  336).  The  transition  temper¬ 
ature  (anhydrous-monohydrate)  is  52-75°.  The 
density  of  a  saturated  solution  of  the  anhydrous 
salt  is  independent  of  temperature,  since  the  increase 
in  density  on  cooling  produced  by  contraction  is 
exactly  compensated  by  the  decrease  due  to  crysfcallis- 
ation.  The  influence  of  sodium  chloride,  sodium 
nitrate,  and  potassium  perchlorate  on  the  transition 
temperature  was  examined.  J.  Grant. 

Rotatory  power  of  tartaric  acid  in  solutions  of 
calcium  chloride.  E.  Darmois  (Compt.  rend., 
1927,  184,  1438 — 1440). — The  dispersion  of  dilute 
solutions  of  tartaric  acid  in  a  solution  of  calcium 
chloride  is  feebler  than  that  which  would  correspond 
with  the  two  components  hitherto  assumed  to  he 
present.  Parallel  curves  result  when  [a],  and  the 
ratio  of  the  amounts  of  hydrochloric  and  tartaric 
acids  required  to  produce  the  same  concentration 
of  hydrogen  ions  in  solutions  of  these  acids  in  calcium 
chloride  solution,  arc  plotted  against  the  concen¬ 
tration  of  the  tartaric  acid.  Thus  variations  of  [«] 
and  the  pa  value  arc  due  to  the  same  cause.  The 
anomalies  of  tartaric  acid  may  bo  due  to  the  great 
variation  of  [a]  from  one  solvent  to  another,  and  the 
smaller  variation  duo  to  a  change  in  concentration 
and  the  consequent  production  of  simple  and  complex 
ions  in  water  and  other  solvents,  respectively.  The 
«-  and  p-tartaric  acids  may  be  two  isomeric  weak 
or  ti'-acids  in  equilibrium.  J.  Grant. 

Rotatory  dispersion,  in  the  ultra-violet  region, 
of  aqueous  solutions  of  tartaric  acid.  R.  Des¬ 
camps  (Compt.  rend.,  1927,  184,  1543—1546).— 
The  dextrorotation s  of  aqueous  solutions  of  tartaric 
acid  (approximately  1,  10,  20,  and  50%)  increase  to 
a  maximum  and  then  fall  to  zero  between  X  5780  and 
3650  A.  At  lower  wave-lengths  the  rotation  is  lasvo, 
and  increases  regularly  up  to  the  limiting  wave¬ 
length  employed  (2536 ) .  The  dextrorotations  decrease 
and  the  laevorotations  increase  with  the  concentration. 
The  observed  constancy  of  the  Darmois  ratio,  which 
is  characteristic  of  a  mixture  of  two  substances,  and 
the  high  Isevorotations  found  even  with  dilute  solutions 
confirm  Longchambon’s  theory  (A.,  1926,  385). 

J.  Grant. 

Maximum  absorption  and  the  Kundt  displace¬ 
ment.  P.  Vaillant  (Compt.  rend.,  1927,  184, 
1659 — 1660). — An  attempt  has  been  made  to  confirm 
the  modified  form  of  Kundt’s  rule  suggested  by  the 
author  (this  voh,  508)  according  to  which  the  dis¬ 
placement  of  the  wave-length  of  maximum  absorption 
towards  the  red  is  determined  by  the  difference 
between  tw»o  terms  which  are  proportional  respectively 
to  the  refractive  index  and  the  density  of  the  solvent. 
The  solutions  used  were  obtained  hv  diluting  5  c.e, 
of  an  alcoholic  solution  of  eosin  to  100  c.e.  with  each 
of  three  solutions  made  up  from  water  and  a  glycerol- 
alcohol  mixture  having  the  same  density  as  water. 


724 


BRITISH  CHEMICAL  ABSTRACTS— A. 


and  also  five  mixtures  of  alcohol  and  a  benzene- 
mineral  oil  mixture  having  the  same  density  as 
alcohol.  The  observed  and  calculated  values  of  A„, 
differ  appreciably  for  three  of  the  eight  solutions. 

J.  Grant. 

Absorption  of  ultra-violet  light  by  aqueous 
sugar  solutions  in  relation  to  the  constitution  of 
the  sugar  molecules.  P.  Niederhoff  (Z.  physiol. 
Chcm.,  1927,  167,  310 — 311). — The  amount  of 
ultra-violet  light  absorbed  by  a  dextrose  solution 
(cf.  this  vol.,  396)  is  very  small  compared  with  that 
absorbed  by  acetone.  This  is  due  to  the  fact  that 
the  majority  of  the  sugar  molecules  in  aqueous 
solution  have  the  ring  structure.  Similar  relations 
hold  for  kevulo.se  and  the  other  sugars  examined. 

A.  WORMALL. 

Diffusion  of  electrolytes.  M.  M.  Dubinin  (J. 
Russ.  Phys.  Chem.  Soc.,  1926,  58,  623—629}.— 
The  solution  to  be  investigated  is  allowed  to  diffuse 
through  a  tube  fitted  with  pairs  of  electrodes  at 
certain  distances.  The  conductivity  is  measured 
from  time  to  time,  and  results  are  expressed  as  con¬ 
centrations.  Applying  Fick’s  law,  and  Planck’s 
expressions  for  the  conduction  of  heat  and  electricity 
in  solutions  of  electrolytes,  an  expression  capable  of 
experimental  verification  is  deduced.  The  results 
obtained  with  calcium  chloride  solutions  show  that 
Fick’s  law  is  a  limiting  case,  applicable  only  to  very 
dilute  solutions,  and  the  velocity  of  diffusion  depends 
both  on  the  concentration  gradient  and  on  the  absolute 
value  of  the  concentration.  M.  Zvegintzov. 

Condition  of  aqueous  solutions  of  sodium 
urate.  G.  Ettisch,  L.  F.  Loeb,  and  B.  Lange 
(Biochem.  Z.,  1927,  184,  257 — 272), — Observations 
on  the  dark-field  illumination,  ultrafiltration,  and 
polarisation  associated  with  the  Tyndall  effect  suggest 
that  solutions  of  sodium  urate  contain  a  sol  in  equi¬ 
librium  with  a  true  solution.  An  attempt  is  made  to 
calculate  the  number  and  size  of  the  sol  particles 
and  to  derive  the  effect  produced  by  temperature 
change  and  by  the  addition  of  alkali.  Urate  sol 
is  considered  as  a  “  colloidal  electrolyte.” 

R.  K.  Cannan. 

Preparation  of  colloidal  lead.  F.  Bischoff  and 
N.  R.  Blatherwick  (J.  Pharm.  Exp.  Ther.,  1927, 
31,  27 — 34). — Using  a  high-frequency  current  of 
10,000  volts,  a  colloidal  solution  of  lead  is  prepared 
according  to  the  Bredig  method  by  arcing  between 
lead  electrodes  in  400  c.c.  of  a  solution  containing 
5  g.  of  dextrose  and  4  g.  of  gelatin  per  litre,  the 
reaction  being  adjusted  to  pn  7-5  by  the  addition 
of  potassium  hydroxide.  The  larger  particles  are 
removed  from  the  dark  solution  so  obtained  by 
centrifuging,  and  the  resulting  preparation  is  then 
stable  for  months  if  air  is  excluded.  In  particular, 
the  toxicity  does  not  increase  with  time.  Besides 
dextrose,  lsevulose  and  glycerol  also  exert  a  marked 
action  in  preventing  the  rapid  oxidation  which  occurs 
in  the  absence  of  any  polyhydroxy-compound.  The 
solutions  of  colloidal  lead  are  precipitated  with  half- 
saturated  sodium  chloride  solutions,  and  are  very 
sensitive  to  acid.  W.  0.  Kermack. 

Preparation  of  a  stable  colloidal  solution  of 
lead.  M.  Telkes  (J.  Amer.  Chem.  Soc.,  1927,  49, 


1382—1386)  . — An  apparatus  is  described  by  means 
of  which  a  colloidal  solution  of  lead  in  pure  water 
is  prepared  in  an  atmosphere  of  hydrogen  by  passing 
an  electric  spark  between  lead  electrodes  immersed 
in  the  water.  The  resulting  colloidal  solution  is 
black,  and  is  stable  when  kept  in  an  atmosphere  of 
hydrogen,  only  the  larger  particles  being  deposited. 
The  highest  concentration  of  lead  obtained  in  such  a 
stable  solution  was  0-2%.  When  exposed  to  the  air, 
the  solution  turns  grey  in  a  few  hours,  and  all  the 
lead  is  precipitated  in  a  few  days  as  a  greyish-white 
powder,  consisting  chiefly  of  lead  carbonate. 

F.  G.  Willson. 

Preparation  and  properties  of  colloidal 
molybdic  acid.  S.  J.  Dijatschkovski  and  A.  V. 
Dumanski  (J.  Russ.  Phys.  Chem.  Soc.,  1926,  58, 

630 — 638). — The  behaviour  of  free  molybdic  acid, 
gradually  liberated  by  the  successive  addition  of 
small  quantities  of  hydrochloric  acid  to  a  solution 
of  sodium  molybdate,  was  investigated  by  the  electro¬ 
lytic  method  described  by  Dumanski  (this  vol.,  308). 
The  free  acid  reacts  in  successive  stages  with  the 
alkali  molybdate  to  give  complexes  :  Na2Mo04+ 
H2Mo04 = Na20  (Mo 03)2 -f  HzO  etc.  A  theoretical 
method  of  calculating  the  amount  of  hydrochloric 
acid  necessary  for  the  formation  of  each  complex  is 
described,  and  the  behaviour  of  sodium  chromate, 
which  under  the  same  conditions  gives  similar  results, 
compared.  Cryoscopic  experiments  corroborate  the 
electrolytic  data.  Two  of  the  theoretically  possible 
complexes,  Na20(Mo03)4  and  Na20(Mo03)g,  were 
synthesised,  and  their  conductivities  and  f.-p. 
depressions  found  to  correspond  with  those  obtained 
on  adding  the  amount  of  acid  required  by  the  theory. 
Experiments  with  Zsigmondy’s  ultramicroscope 
showed  that  colloidal  particles  appear  only  when  the 
octamolybdate  Na20(Mo03)8  should  be  formed,  the 
presence  of  which  is  confirmed  by  the  characteristic 
brown  precipitate  obtained  with  potassium  ferro- 
cyanide. 

The  colloid  was  not  coagulated  either  by  cooling 
or  heating  or  addition  of  electrolytes,  and  had  an 
apparent  mol.  wt.  of  1139  ;  it  thus  could  be  classed 
with  the  semi-colloids.  A  second  modification  of  the 
colloid — a  suspension  of  the  oxide  Mo03,  which  has 
much  larger  particles,  exhibiting  Brownian  movement 
— also  exists.  M.  Zvegintzov. 

Formation  of  cellulose  hydrate.  R.  O.  Herzog 

(Z.  physikal.  Cliem.,  1927,  127,  108—112 ;  cf.  this 
vol.,  342). — Further  examples  are  given  which  show 
that  the  X-ray  changes  associated  -with  the  formation 
of  cellulose  hydrate  (mercerisation)  may  be  repro¬ 
duced  by  dispersion  of  cellulose  to  a  sol  without 
chemical  change.  Although  the  swelling  of  cellulose 
during  mercerisation  is  reversible,  this  is  not  the  case 
for  the  lattice  changes  which  occur. 

G.  A.  Elliott. 

Effect  of  gelatin  on  the  size  and  distribution  of 
macroscopic  crystals  grown  from  aqueous 
solutions.  T.  S.  Eckert  and  W.  G.  France  (J. 
Physical  Chem.,  1927,  31,  877—881 ;  cf.  France  and 
McBurney,  A,,  1924,  ii,  314). — The  presence  of 
gelatin  (up  to  1%)  in  aqueous  solutions  of  copper 
sulphate  and  of  lead  nitrate  decreases  markedly  the 
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average  size  of  the  crystals  obtained  by  evaporation 
at  27°,  but  increases  the  uniformity  of  the  size,  the 
effect  increasing  with  a  rise  in  concentration  of  the 
gelatin.  Two  different  grades  of  commercial  material 
produced  similar  results.  The  influence  of  gelatin  on 
microscopic  crystals  formed  by  electrical  or  chemical 
precipitation  is  thus  similar  to  its  influence  on  macro¬ 
scopic  crystals  grown  from  aqueous  solution  by 
evaporation.  L .  S.  Theobald. 

Viscosity  of  some  hydrophobic  sols  and  the 
effect  of  addition  of  electrolytes.  D.  N.  Chakra- 
vap.tI  and  N.  R.  Dear  (Kolloid-Z.,  1927,  42,  124— 
134). — Viscosity  measurements  were  carried  out 
on  sols  of  arsenious  sulphide,  ferric  hydroxide,  sulphur, 
silver,  potassium  stearate,  dicyanine,  Prussian-blue, 
copper  ferrocyanide,  crystal-violet,  and  molybdic 
acid.  On  addition  of  small  amounts  of  electrolytes, 
the  charge  of  the  sols  is  raised  and  the  viscosity 
lowered ;  with  increasing  concentration  of  the 
electrolyte,  the  viscosity  passes  through  a  minimum 
and  then  rises ;  at  higher  concentrations  of  electrolyte, 
before  flocculation  occurs,  the  charge  is  reduced  and 
the  viscosity  rises  rapidly.  The  variation  of  the 
viscosity  of  sols  of  Congo-red,  aluminium  hydroxide, 
Prussian-blue,  copper  ferrocyanide,  and  stannic  acid 
with  concentration  and  temperature  was  also  studied. 
The  temperature  coefficients  are  almost  identical 
with  those  of  pure  water,  suggesting  that  the  particles 
are  enveloped  in  a  sheath  of  water  molecules.  Ferric 
hydroxide  and  aluminium  hydroxide  sols  arc  more 
strongly  hydrated  than  sols  of  arsenious  sulphide  of 
equal  concentration .  The  viscosity  of  ferric  hydroxide 
sol  is  lowered  by  potassium  chloride  more  than  by 
equivalent  quantities  of  hydrochloric  acid  or  ferric 
chloride.  Potassium  chloride  has  an  even  greater 
effect  on  the  viscosity  of  arsenious  sulphide  sol,  but 
the  effect  is  not  so  great  as  that  produced  by  sodium 
hydrogen  sulphide.  The  viscosity  of  hydrolysable 
sols  is  not  diminished  by  acids  to  the  same  extent  as 
by  other  electrolytes,  showing  that  the  repression  of 
hydrolysis  raises  the  stability  of  such  sols. 

E.  S.  Hedges. 

Ageing  phenomena  in  viscosity  and  con¬ 
ductivity  of  some  sols  and  electrolytes.  N.  R. 
Dear  and  D.  N.  Chakra varti  (Kolloid-Z.,  1927,  42, 
120 — 124). — The  importance  of  defining  the  age  of 
a  sol  in  considering  its  properties  is  emphasised.  The 
hydrophobic  sols,  ferric  hydroxide,  Prussian-blue, 
copper  ferrocyanide,  stannic  acid,  arsenious  sul¬ 
phide,  and  crystal-violet,  undergo  a  fall  in  viscosity 
and  an  increase  in  conductivity  with  age.  On  the 
other  hand,  the  hydrophilic  sols  potassium  palmitate 
and  potassium  stearate  increase  in  viscosity  with  age, 
whilst  the  conductivity  decreases.  Sols  of  Congo-red 
and  molybdic  acid  occupy  an  intermediate  position, 
in  that  there  is  a  very  slight  fall  in  viscosity  and  an 
increase  in  conductivity  with  age.  Sols  of  ferric 
hydroxide  and  stannic  acid  prepared  in  the  cold 
vary  with  their  age  to  a  much  greater  extent  than 
do  sols  of  the  same  substances  prepared  under  boiling 
conditions;  heating  hastens  the  ageing  phenomena. 
Solutions  of  cerium  nitrate  and  of  nickel  sulphate 
■show  a  very  slight  increase  in  conductivity  with  time. 

E.  S.  Hedges. 


Dispersion  of  high-molecular  compounds  by 
very  soluble,  strongly  hydrated  substances. 
P.  P.  von  Weimarn  (Kolloid-Z.,  1927,  42,  134 — 
140).— The  classification  of  disperse  systems  into 
thermodynamically  stable  “  solutoids  ”  and  thermo¬ 
dynamically  unstable  “  dispersoids  ”  is  discussed  and 
some  difficulties  are  pointed  out  (e.g.,  a  lowering  of 
temperature  may  cause  a  change  from  the  solutoid 
to  the  dispersoid  state).  Casein,  fibroin,  and  cellulose 
can  be  dispersed  by  heating  with  concentrated 
solutions  of  polyphenols  in  place  of  the  inorganic 
salts  which  have  been  used  formerly.  By  adding 
casein  in  small  quantities  with  constant  stirring  to 
an  aqueous  solution  of  pyrogallol  at  its  b.  p.  (105 — 
108c),  a  sol  containing  10%  of  casein  can  be  obtained 
in  a  few  minutes.  With  resorcinol  as  the  dispersing 
agent,  the  action  takes  place  with  greater  difficulty. 
The  sols  are  very  viscous  even  at  the  b.  p.  Elastic 
coagula  are  obtained  by  addition  of  water  or  alcohol. 
Natural  silk  disperses  readily  in  boiling  aqueous 
solutions  of  pyrogallol  or  resorcinol  (115 — 125°),  the 
sols  (containing  about  15%  of  silk)  being  very  viscous. 
Addition  of  water  causes  a  turbidity,  but  a  gelatinous 
eoagulum  is  produced  by  addition  of  alcohol.  Cellu¬ 
lose  in  the  form  of  filter-paper  disperses  with  great 
difficulty  in  aqueous  pyrogallol  solutions  of  b,  p. 
145 — 155°.  E.  S,  Hedges. 

Protective  action  of  Rochelle  salt  on  cupric 
oxide  sol.  I.  S.  K.  Bash  and  M.  Lakshmanan 
(J.  Indian  Chem.  Soc.,  1927,  4,  29 — 36). — At  low  con¬ 
centrations,  e.g.,  0003  millimol.  per  litre,  sodium 
potassium  tartrate  coagulates  cupric  oxide  sol;  at 
higher  concentrations,  tho  salt  causes  a  reversal  of 
charge  in  the  sol  and  exerts  a  protective  action, 
increasing  with  the  concentration  of  the  salt  added 
until  at  a  concentration  of  800  millimol.  per  litre  the 
sol  begins  to  dissolve  to  a  bluish-green  solution.  The 
adsorption  of  tartrate  ions  by  the  sol,  when  plotted 
against  the  sodium  potassium  tartrate  concentration, 
gives  a  curve  which  is  convex  to  the  concentration 
axis.  The  mechanism  of  protection  and  coagulation 
is  discussed.  B.  W.  Anderson. 

Colloid  chemistry  of  “  viscose  ”  solutions. 
IV.  Gel-coagulation.  T.  Mukoyama  (Kolloid-Z., 
1927,  42,  180 — 183). — In  the  ageing  of  viscose 
solutions,  two  processes  may  occur,  according  to  the 
following  scheme  :  (1)  sol  — y  gel — y  symeresis, 

(2)  sol — y  coagulation.  When  processes  (1)  and 
(2)  take  place  simultaneously,  a  coagel  is  produced. 
This  process  of  gel-coagulation  has  been  studied,  and 
it  appears  to  occur  most  readily  when  the  viscose  has 
an  alkali  content  of  about  5%  and  when  the  content 
of  cellulose  is  low.  The  change  is  hastened  by  the 
addition  of  glycerol,  but  is  prevented  by  adding  an 
aged  viscose  sol  to  the  fresh  sol.  E.  S.  Hedges. 

Alleged  second  isoelectric  point  of  gelatin. 
B.  N.  Ghosh  (J.C.S.,  1927,  1250— 1252).— The  electric 
charge  of  gelatin,  in  contact  with  solutions  of  pn 
ranging  from  3-6  to  8-8,  has  been  determined  by  an 
electro-endosmotic  method.  At  pa  4-8,  the  charge 
of  the  gelatin  is  zero,  becoming  negative  above  this 
value  and  positive  below.  There  is  no  evidence  of 
the  second  isoelectric  point  at  pa  7-7  mentioned  by 
other  investigators.  The  electro-endosmotic  flow  of 


726 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


water  through  the  set  gel  indicates  that  the  latter  has 
a  porous,  network-like  structure.  M.  S.  Burr, 

EHect  of  colloidal  and  semi-colloidal  ferric 
oxide  sols  on  aqueous  gelatin  solutions.  R. 
Wintgen  and  M.  Voiil  (Kolloid-Z.,  1927,  42,  140 — 
149). — Experiments  were  carried  out  in  the  same 
manner  as  in  previous  work  (cf.  A.,  1925,  ii,  524 ; 
1926,  1204).  The  mutual  precipitation  of  chromic 
oxide  sol  and  gelatin  sol  was  formerly  found  to  differ 
from  that  of  ferric  oxide  sol  and  gelatin  sol.  It  is 
now  found  that  when  most  of  the  chloride  ion  is 
removed  by  thorough  dialysis,  the  behaviour  of  a 
ferric  oxide  sol  towards  gelatin  is  similar  to  that  of  a 
chromic  oxido  sol.  From  the  results,  the  “  equi¬ 
valent  aggregate  weight  ”  of  gelatin  is  deduced,  giving 
a  mean  value  of  32,600.  This  result  is  discussed  in 
connexion  with  the  values  obtained  by  other  workers 
by  different  methods.  E.  S.  Hedges. 

Distribution  of  hydrogen  ions  between  water 
and  gelatin.  J.  J.  Joukov,  S.  A.  Tschukakev, 
and  J.  N.  Bushmajoh  (J.  Russ.  Phys.  Chem.  Soc., 
1926,  58,  639 — 658). — The  action  of  acids  and  alkalis 
on  gelatin  was  investigated  by  the  electrometric 
titration  of  various  acids  by  alkalis  in  solutions  con¬ 
taining  gelatin.  The  change  in  pa  of  the  acid  solutions 
on  addition  of  alkali  was  determined  by  a  hydrogen 
electrode.  With  hydrochloric  acid  and  sodium 
hydroxide,  the  presence  of  gelatin  increased  the  value 
of  the  pa  in  the  acid  region,  but  lowered  it  in  the 
alkaline.  For  all  concentrations,  the  isoelectric  point 
was  found  to  be  pa  5-6,  which  was  higher  than  that 
usually  accepted  for  gelatin  (4-7),  but  depended  on  the 
nature  of  the  gelatin.  The  amounts  of  free  acid  or 
alkali  are  proportional  to  the  amount  of  gelatin  at 
any  fixed  pa,  within  the  limits  plt  3  to  pR  10'5, 
so  that  a  method  is  devised  for  calculating  the 
amounts  of  acid  or  alkali  necessary  to  obtain 
any  value  of  in  a  gelatin  solution  of  given 
concentration.  The  amount  of  hydrogen  ion  or 
hydroxyl  ion  “  bound  ”  by  1  g.  of  gelatin  is  constant 
for  a  given  pa  and  independent  of  the  concentration 
of  the  gelatin,  indicating  that,  probably,  the  hypo¬ 
thetical,  easily  hydrolysed  compounds  between  it  and 
the  electrolytes  do  not  exist,  but  the  phenomena  are 
duo  to  the  adsorption  of  ions  by  the  gelatin  micelle. 
Further,  although  the  gelatin  has  acid  properties,  it 
“  binds  ”  acids  more  readily  than  alkalis. 

Experiments  with  sulphuric  and  acetic  acids  gave 
identical  results.  Tho  isoelectric  point  is  indepen¬ 
dent  of  the  nature  of  the  acid.  Earlier  hypotheses 
aro  discussed  in  the  light  of  the  above  results, 

M,  ZVEGIKTZOV. 

Hydration  of  gelatin  in  solution,  if.  Kunitz 

(J.  Gen.  Physiol.,  1927,  10,  811— 836).— The  volume 
of  gelatin  present  in  solution  is  calculated  from  the 
viscosity  by  means  of  the  formula  v/Vo— {1+0-5^) j 
(1  —  cp)4  {where  r;  is  tho  viscosity  of  the  solution,  rl0 
the  viscosity  of  the  solvent,  and  9  the  volume  occupied 
by  tho  solute  per  unit  volume  of  the  solution). 
When  the  concentration  of  gelatin  is  corrected  for 
the  volume  of  water  of  hydration  so  determined,  the 
relation  between  the  osmotic  pressure  and  the 
corrected  concentration  becomes  linear.  Calculation 
on  this  basis  gives  the  mol.  wt.  of  gelatin  as  61,500  at 


35°.  Data  are  presented  which  support  the  view  that 
the  hydration  of  isoelectric  gelatin  is  due  to  the 
osmotic  pressure  of  quantities  of  a  soluble  substance 
present  in  the  interior  of  the  micelles  (cf.  Northrop 
and  Kunitz,  A.,  1926/  1098).  In  gelatin  at  pa  other 
than  that  of  the  isoelectric  point,  the  degree  of 
hydration  is  increased  by  osmotic  forces  which  appear 
as  the  result  of  the  Doiman  membrane  equilibrium. 

W.  O.  Kermack. 

Thermal  disaggregation  of  gelatin.  Organic 
natural  substances  of  colloidal  nature.  M. 
Frankel  (Z.  physiol.  Chem.,  1927,  167,  17 — 36). — 
Experiments  have  been  carried  out  to  determine  the 
effect  of  incubation  at  36-5°  on  some  of  the  properties 
of  gelatin  solution,  when  compared  with  control 
solutions  at  the  ordinary  temperature.  Incubation 
increases  the  dialysability  of  the  gelatin,  and  the 
amount  of  non-dialysablo  gelatin  may  fall  to  50%  or 
even  less  of  the  non-dialysable  gelatin  of  the  control. 
There  is  a  marked  fall  in  the  power  of  gel-formation 
and  in  the  optical  rotation  of  the  solution;  after 
650  hrs.,  the  rotation  was  only  63%  of  that  of  tho 
control  solution.  The  importance  of  these  observ¬ 
ations  lies  in  the  fact  that  the  phenomena  occur  under 
variations  in  the  conditions  which  are  biologically 
possible  and  that  disaggregation  takes  place  without 
the  intervention  of  any  enzyme.  A.  Wormall. 

Determination  of  velocity  of  cataphoresis  of 
colloidal  particles.  A.  F.  Gerasimov  (J.  Russ. 
Phys.  Chem.  Soc.,  1926,  58,  601 — 609). — The  velocity 
of  cataphoresis  of  colloidal  solutions  was  investigated 
bj*-  two  varieties  of  the  moving  boundary  method,  to 
determine  the  effect  of  the  nature  of  the  electrolyte 
above  the  colloid  and  the  influence  of  outside  factors. 
The  practieaUmd  theoretical  limitations  of  the  moving 
boundary  method  and  the  means  of  overcoming  them 
are  discussed.  Experiments  made  with  “  collargol”  in 
presence  of  sodium  carbonate,  sodium  sulphate,  and 
sodium  hydroxide  show  that  the  velocity  of  cata¬ 
phoresis  increases  at  first,  soon  reaching  a  constant 
value.  The  rate  of  increase  is  proportional  to  tho 
concentration,  and  differs  for  different  electrolytes. 
It  is  probably  due  to  the  diffusion  of  ions  into,  the 
colloid.  The  effects  of  the  “  separation  potential,” 
due  to  the  lagging  of  the  colloid  behind  the  electrolyte, 
the  diffusion  of  the  colloid  into  the  electrolyte, 
convection  currents,  and  hydrostatic  pressure  are 
discussed  and  attempts  at  correction  made,  but 
without  success.  M.  Zvegixtzov. 

Role  of  some  physical  factors  in  the  electro¬ 
capillary  penetration  of  coloured  colloids.  W. 

Kopaczewski  and  W.  Szukiewicz  (Compt.  rend., 
1927,  184,  1443—1445;  cf.  B„  1926,  353).— The 
effect  of  substances  having  special  physical  properties 
on  the  electro -capillary  penetration  through  filter- 
paper  of  2%  aqueous  colloidal  solutions  of  direct- 
black  IF  (negative),  congorubin  FF  (amphoteric),  and 
direct-grey  4 B  (positive)  has  been  studied.  In. such 
experiments,  account  must  be  taken  of  the  viscosity  of 
the  medium,  which  tends  to  reduce  the  capillary  effect. 
A  reduction  in  surface  tension  produces  an  increase  in 
the  electro-capillary  penetration  (A.,  1926,  679).  The 
electro-capillary  properties  of  a  hydrosol  of  sodium 
oleate  (1%)  show  periodic  variations.  J.  Grant. 
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Solubility  and  diffusion  of  hydrogen  in  metals. 
G.  Eorelihs  (Ann.  Physik,  1927,  [iv],  83,  121 — 
135). — The  solubility  c  of  hydrogen  at  pressure  p  in 
metals  at  high  temperatures  is  given  by  the  empirical 
equation  c—ae~^lT^/p,  in  which  p  is  a  constant 
characteristic  of  the  metal  under  investigation  and 
ot  a  temperature  function  which  is  apparently  the 
same  for  all  metals  at  high  temperatures.  The  above 
equation  is  given  a  theoretical  interpretation.  Tho 
fraction  of  the  volume  of  metal  which  is  occupied  by 
hydrogen  must  be  of  the  order  1,  and  experiment 
shows  it  actually  to  vary  between  0-1  and  1-0.  The 
speed  with  which  hydrogen  traverses  a  metal  sheet 
when  the  pressures  on  the  sides  are  p  and  zero, 
respectively,  is  given  by  m=const.(pl—  p,l)  at 
constant  temperature,  when  ptl  is  dependent  on 
temperature.  On  the  assumption  that  the  diffusion 
is  analogous  to  the  passage  of  hydrogen  through 
porous  materials,  the  form  of  the  equation,  the  order 
of  magnitude  of  ptl,  and  also  certain  experimental 
results  all  receive  rational  explanation.  The  assump¬ 
tion  also  leads  to  the  equation  m—JccT  (where  k  is  a 
constant),  a  relation  which  is  confirmed  by  the  data 
on  iron,  platinum,  and  palladium-platinum  at  high 
temperatures.  Deviations  with  nickel  and  pallad¬ 
ium-platinum  at  lower  temperatures  arc  explained 
by  the  restricted  freedom  of  part  of  the  dissolved 
gas.  R.  A.  Morton. 

Permeability  of  iron  and  platinum  to  hydrogen . 
V.  Lombard  (Compt.  rend.,  1927,  184,  1557 — 1559; 
cf.  A.,  1926,  349). — The  permeability  of  iron  to 
hydrogen  at  517°  at  pressures  below  760  mm.  of 
mercury  is  proportional  to  the  square  root  of  the 
pressure.  At  760  min.  of  mercury,  the  permeability 
(d)  of  iron  or  of  platinum  follows  the  rule  d—a‘,  where 
a  is  a  constant  and  t  the  temperature.  The  perme¬ 
ability  of  iron  is  the  greater,  and  its  value  is  similar  to 
that  of  nickel.  J.  Grant. 

Permeability  of  membranes.  II.  Determin¬ 
ation  of  ionic  transfer  numbers  in  membranes 
from  concentration  chains.  L.  Michaelis,  R. 
McL,  Ellsworth,  and  A.  A.  Weech  (J.  Gen.  Physiol., 
1927,  10,  671 — 683). — The  transport  number  of  an 
electrolyte  in  the  pores  of  a  narrow-pored  collodion 
membrane  (cf.  Michaelis  and  Hayashi,  A.,  1926, 
901)  has  been  calculated  from  measurements  of  the 
P.D,  between  differently  concentrated  solutions  of 
the  same  electrolyte  on  opposite  sides  of  the  membrane. 
The  concentrations  were  always  taken  in  the  ratio 
of  2 : 1.  The  transport  number  of  the  chlorine  ion 
increases  rapidly  as  the  concentration  of  the  solution 
becomes  greater.  When  associated  rvith  various 
cations,  the  transport  number  of  the  chlorine  ion 
changes  in  the  same  rvay  as  it  does  in  the  absence  of  a 
membrane.  W.  0.  Kermack. 

•Permeability  of  membranes.  III.  Electric 
transfer  experiments  with  dried  collodion 
membranes.  L.  Michaelis,  A.  A.  Weech,  and  A. 
Iaxatqri  (J.  Gen.  Physiol.,  1927,  10,  685—701).— 
direct  determination  of  the  transport  numbers  of 
various  salts  across  a  collodion  membrane  leads  to 
results  which,  in  spite  of  minor  discrepancies,  are  in 
substantial  agreement  with  those  of  the  preceding 
paper  (cf.  preceding  abstract).  The  mobility  of  the 


anions  is  less  than  that  of  the  cations,  and  the  trans¬ 
port  number  itself  depends  on  the  concentration  of  the 
salt.  W.  0.  Kermack. 

Collodion  membranes.  I.  Preparation  and 
characterisation  of  uniform  membranes.  N. 
Bjerrum  and  E.  Manegold  (Kolloid-Z.,  1927,  42, 
97 — 112). — Collodion  membranes  prepared  by  the 
usual  method  are  not  uniform  as  regards  permeability. 
As  criteria  of  uniformity,  the  following  character¬ 
istics  of  tho  membrane  may  be  used  :  (1)  thickness, 
(2)  water  content  per  e.e.  of  membrane,  (3)  per¬ 
meability  to  water.  The  permeability  depends  on 
tho  thickness  and  on  the  time  allowed  for  evaporation 
of  tho  solvent  from  the  membrane  before  immersing 
in  water.  Uniform  flat  membranes  may  be  prepared 
by  pouring  a  measured  quantity  of  collodion  solution 
from  a  burette  on  to  a  surface  of  mercury  enclosed 
by  an  iron  ring  floating  on  the  surface  of  the  mercury. 
The  rate  of  evaporation  of  the  solvent  is  controlled 
by  a  fan  revolving  at  a  definite  rate.  The  membrane 
is  removed  from  the  iron  ring  by  immersing  in  water 
for  some  hours.  Uniform  cylindrical  membranes 
may  be  prepared  by  placing  a  known  quantity  of 
collodion  solution  inside  a  horizontal  glass  cylinder, 
■which  is  rotated,  and  through  which  is  passed  a  current 
of  dry  air  at  a  definite  rate.  The  product  of  per¬ 
meability  to  water  and  thickness  is  constant  for 
membranes  of  equal  water  content.  When  the  film 
is  formed  in  an  atmosphoro  containing  water  vapour 
or,  better,  acetono  vapour,  the  permeability  to  water 
is  increased,  although  no  alteration  takes  place  in  the 
thickness  or  the  water  content.  E.  S.  Hedges. 

Equation  of  state  of  a  gaseous  mixture.  J.  E. 
Lennard-Jones  and  W.  R.  Cook  (Proc.  Roy.  Soc., 
1927,  A,  115,  334 — 348). — It  is  shown  that  the 
virial  coefficient  B  in  the  equation  pv— RNT(l+B/v) 
is  a  quadratic  function  of  the  relative  concentrations. 
This  relation  reproduces  satisfactorily  the  results 
obtained  by  Holborn  and  Otto  (A.,  1924,  ii,  385) 
for  the  isotherms  of  a  helium-neon  mixture,  and 
by  Verschoyle  (A.,  1926,  894)  for  the  isotherms  of  a 
hydrogen-nitrogen  mixture.  A  method  for  deter¬ 
mining  the  forces  between  the  unlike  molecules  of  a 
mixture  is  deduced.  It  is  shoivn  that  the  pressure  of 
a  gaseous  mixture  may  be  greater  than  that  of  an 
equal  concentration  of  either  of  tho  constituents. 
This  is  a  natural  consequence  of  the  fact  that  the 
virial  coefficient  passes  tiirough  a  maximum  value. 

L.  L.  Bircumshaw. 

Chemical  equilibria  in  non-ideal  gases  the 
isometrics  of  which  are  linear.  F.  G.  Keyes  (J. 
Arner.  Chem.  Soe.,  1927,  49, 1393 — 1403). — The  Keyes 
equation  of  state,  p=RTj(v—  $e~alv)— A[{v+l)z, 

holds  for  a  mixture  of  nL  mols.  of  A  and  nB  mols.  of 
B,  providing  the  isometrics  of  the  mixture  are  linear, 
where  A  =  (?ia\A4a+mbvMb)2;  p=nApA+«B^B  i  «= 
^A«A+7tBaB ;  and  l=RAk+«B^B;  RT  being  multiplied 
by  An  equation  is  deduced  thermodynamic¬ 

ally  from  this  for  the  equilibrium  constant  of  the 
reaction  between  two  gases  in  a  mixture,  and  is  applied 
with  moderate  success  up  to  600  atm.  to  the  ammonia 
equilibrium.  S.  K.  Tweedy. 

Equilibrium  in  a  gaseous  phase  between  acid 
and  base  :  volatility  product.  A.  Tian  (Compt. 
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rend.,  1927,  185,  67 — 69). — The  law  of  mass  action 
suggests  that  the  precipitation  of  solid  salt  from  a 
mixture  of  the  corresponding  volatile  acid  and  basic 
constituents  will  occur  only  when  the  product  of  the 
concentration  of  the  acid  and  base  reaches  a  certain 
value.  The  law  has  been  tested  experimentally  for 
acetic  acid  and  pyridine,  and,  allowing  for  the  great 
experimental  errors,  appears  to  be  verified. 

J.  Grant. 

Influence  of  intensive  drying  on  the  physical 
and  chemical  properties  of  matter.  A.  Smits 
(Natuurwetens.  Tijdsch.,  1927,  9,  55 — 65). — A  resumi 
of  facts  and  theories  relating  to  the  properties  of 
substances  intensively  dried,  and  the  supposed 
changes  in  the  internal  equilibria  (cf.  A.,  1926,  1206). 

S.  I.  Levy. 

Causes  of  the  colour  changes  of  cobalt  chloride 

solutions.  II.  J.  Gr6h  and  R.  Schmid  (Z.  anorg. 
Chem.,  1927,  162,  321— 332).— The  molecular 

extinction  coefficients  of  cobaltous  chloride  solutions 
in  acetone  and  in  propyl  alcohol  have  been  determined 
in  presence  of  lithium  and  calcium  chlorides  of  varying 
concentrations.  Assumptions  such  that  a  series  of 
complexes  are  formed  lead  to  anomalies,  and  it  is 
postulated  therefore. that  the  observed  variations  in 
the  extinction  coefficient  are  due  to  variations  in  the 
concentration  of  only  one  complex.  Determination 
of  the  solubility  of  lithium  chloride  in  acetone  solu¬ 
tions  of  cobaltous  chloride  indicate  that  the  complex 
formed  has  the  formula  CoCl4",  a  view  which  is  con¬ 
firmed  by  conductivity  measurements  of  solutions  of 
cobaltous  chloride  in  acetone  in  presence  of  various 
proportions  of  lithium  chloride.  Further,  E.M.F. 
measurements  show  that  an  excess  of  chloride  ion  is 
present  in  mixed  acetone  solutions  of  lithium  and 
cobaltous  chlorides  when  the  former  is  present  in 
greater  quantity  than  is  required  for  the  formation 
of  CoCl4".  Silver  chloride  is  soluble  in  acetone  when 
lithium  chloride  is  present,  whereas  cobaltous  chloride 
does  not  increase  its  solubility.  Measurements  of  the 
solubility  of  silver  chloride  in  acetone  solutions  of 
cobaltous  chloride  of  constant  concentration,  but  of 
increasing  lithium  chloride  concentration,  show  that  a 
sharp  increase  in  the  solubility  occurs  when  lithium 
chloride  is  present  in  excess  above  that  required  for 
CoCl4"  formation.  This  view  of  the  nature  of  the 
complex  is  further  supported  by  measurements  of 
ionic  mobility.  H.  F.  Gillbe. 

Iodine-iodine  equilibrium  in  solvents  forming 
brown  solutions.  J.  Gr6h  [with  (Frau)  M. 
RadvInyi,  L.  Urbanek,  and  K.  Lanyi]  (Z.  anorg. 
Chem.,  1927,  162,  287- — 300). — By  spectrophoto- 
graphic  measurements  and  by  determination  of  the 
increaso  of  solubility  of  iodine  in  carbon  disulphide 
and  carbon  tetrachloride  when  an  active  solvent 
(t.e.,  one  which  gives  a  brown  solution)  is  added,  it 
has  been  established  that  1  mol.  of  iodine  combines 
■with  1  mol.  of  the  latter  to  form  an  additive  compound. 
The  equilibrium  constant  of  this  additive  reaction  has 
been  determined  in  carbon  disulphide  solution  in 
presence  of  methyl,  ethyl,  and  propyl  alcohols  and 
ethyl  ether,  and  in  carbon  tetrachloride  solutions 
containing  methyl,  ethyl,  and  propyl  alcohols, 
ethyl  ether,  and  acetic  acid.  The  heat  of  the  re¬ 
action,  calculated  from  the  equilibrium  constant  at 


various  temperatures,  lies  between  3000  and  4000  g.- 
cal./mol.  H.  F.  Gillbe. 

Existence  of  hexatomic  iodine  molecules  in 
solutions  of  iodine  in  carbon  disulphide  and 
carbon  tetrachloride.  J.  Gr6h  and  J.  Szelestey 
(Z.  anorg.  Chem.,  1927,  162,  333— 343).— The 

velocity  of  the  addition  of  iodine  to  erueic  acid  in 
carbon  tetrachloride  solution  is  proportional  to  the 
concentration  of  the  acid,  but  not  to  that  of  tho 
iodine.  This  is  ascribed  to  association  of  the  iodine 
molecules ;  only  the  associated  molecules  are  capable 
of  reacting,  since  the  velocity  of  the  reaction  decreases 
with  increasing  dilution,  t.e.,  as  the  association 
diminishes.  Further,  investigation  of  the  reaction 
velocity  shows  it  to  be  proportional  to  the  cube  of  the 
iodine  concentration,  t.e.,  that  the  active  molecule  is 
I6.  The  same  is  true  of  solutions  in  carbon  disulphide. 
In  neither  solvent  is  the  reaction  complete,  the 
equilibrium  constant  for  the  carbon  disulphide 
solutions  being  7-78,  and  for  the  carbon  tetrachloride 
solutions  19-80. 

Measurements  of  the  reaction  velocity  at  35°,  15°, 
and  13-8°  show  that  it  diminishes  rapidly  with  rise 
of  temperature.  It  is  assumed  that  the  velocity 
coefficient  measured  is  the  product  of  the  true 
velocity  constant  of  the  reaction  and  tho  association 
constant  of  iodine.  By  taking  an  average  value  for 
the  former,  viz.,  2-5  for  10°  rise  of  temperature,  the 
heat  of  the  reaction  3I2  — >  I6  in  carbon  tetra¬ 
chloride  solution  is  19,270  g. -cal. /mol.  of  I6  formed, 
and  in  carbon  disulphide  solution  17,070  g.-cal./mol. 

H.  F.  Gillbe. 

Spectrographic  method  for  the  determination 
of  dissociation  constants.  R.  A.  Morton  and 
A.  H.  Tiffing  (J.C.S.,  1927,  1398— 1399).-The 

dissociation  constant  of  a  weak  acid  obeying  the 
dilution  law  is  determined  by  measuring  the  maxi¬ 
mum  extinction  coefficient  for  a  mixture  of  the 
acid  with  violuric  acid  of  known  concentration  (cf. 
A.,  1926,  ii,  9).  The  values  are  only  approximate. 
The  method  can  also  be  used  for  measuring  the  dis¬ 
tribution  of  a  base  between  violuric  and  another  weak 
acid.  S.  K.  Tweedy. 

Dissociation  constants  of  hypophosphorous, 
phosphorous,  and  phosphoric  acids.  I.  M. 
Kolthoff  (Rec.  trav.  chim.,  1927,  46,  350—358).— 
The  ionisation  constant  of  hypophosphorous  acid,  as 
determined  by  the  classical  method,  increases  from 
1-OxlO-2,  in  a  solution  of  concentration  0-000/,  to 
6-2  x  10'2  in  0-054/  at  18°.  Similarly,  the  first  ionic 
dissociation  constant  of  phosphorous  acid  increases 
from  1-6x10*2  in  0-000/  to  6-2xl0*2  in  0-0/ 
solution.  K2  for  phosphorous  acid,  determined  by 
measurements  of  tho  pa  value  of  mixtures  of  the 
secondary  phosphite  with  hydrochloric  acid,  by  the 
quinhydrone  electrode,  is  2  x  10*7  at  18°.  By  measure¬ 
ments  of  the  pK  values  of  mixtures  of  secondary 
sodium  phosphate  and  sodium  hydroxide  solutions, 
and  correction  for  the  concentration  of  hydroxyl 
ions,  JT3  for  phosphoric  acid  is  found  to  have  a  mean 
value  of  5  X  10~13,  which  is  in  good  agreement 
with  the  value  found  by  Abbott  and  Bray  (A., 
1909,  ii,  660).  Taking  into  consideration  the 
activity  of  the  ions,  the  conductivity  data  of 
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Abbott  and  Bray  (loc.  cit.)  at  18°  give  values 
of  Kx  for  phosphoric  acid  varying  from  8-5x10  3 
to  9-5  XlO'3  for  concentrations  between  0-01 M 
and  0-lJf.  The  same  considerations,  however, 
applied  to  the  calculation  of  K  for  hypophosphorous 
acid,  give  an  increase  from  2-0 xlO-2  to  5-3 XlO"2  for 
solutions  from  0-0 Old/  to  (HA/.  According  to 
Kosscl's  theory,  there  should  be  a  marked  increase 
in  ionisation  constants  in  the  order  H3P02,  H3P03, 
H3P04,  and  no  explanation  of  the  anomalous  be¬ 
haviour  of  these  acids  is  yet  forthcoming.  Hypo- 
phosphorous  acid,  which  behaves  as  a  strong  mono¬ 
basic  acid,  may  be  titrated,  using  methyl-orange  as 
indicator.  The  first  stage  of  phosphorous  acid  may 
also  bo  similarly  titrated,  provided  a  comparison 
solution  of  3-85  is  used.  A  sharp  end-point  may 
be  obtained  for  the  second  stage  in  the  titration  of  phos¬ 
phorous  acid  by  using  thymolphthalein  as  indicator. 
In  the  determination  of  phosphorous  acid  by  oxidation 
with  bromine  to  phosphoric  acid,  it  was  found  that, 
although  this  reaction  goes  only  slowly  in  strongly 
acid  solution,  it  goes  very  rapidly  when  the  solution 
is  buffered  to  pa  4—5.  M.  S.  Burr. 

System  carbonic  acid-carbon  dioxide-water. 
I.  Determination  of  the  true  dissociation 
constant  of  carbonic  acid.  F.  J.  J.  Buytendyk, 
R,  Brinkman,  and  H.  W.  Mook  (Biochem.  J.,  1927, 
21,  576—584). — The  change  in  hydrogen-ion  con¬ 
centration  in  a  hydrogen  carbonate  solution  to  which 
strong  acid  was  added  wa3  studied  by  continuous 
observations  of  thepHof  the  system,  with  an  accuracy  of 
0-005  pn  and  a  time  lag  not  exceeding  0-12  sec.  The 
true  dissociation  constant  of  carbonic  acid  is  4x  10  A 
The  hydration  constant  of  carbon  dioxide  at  pu  7-35  is 
5-85  x  10~5,  and  the  dehydration  constant  of  carbonic 
acid  at  pa  6  is  1  -73.  The  velocity  of  dehydration  is 
proportional  to  the  hydrogen-ion  concentration.  At 

7  the  hydrogen  carbonate  system  has  practically 
no  immediate  buffering  capacity.  S.  S.  Zilva. 

Mechanism  of  titration  with  adsorbed 

indicators.  J.  Hodakow. — See  this  vol.,  743. 

Ehullioscopic  study  of  the  complexes  produced 
by  mercuric  chloride  and  the  alkali  chlorides. 
P.  Bourion  and  E.  Rouyer  (Compt.  rend.,  1927, 
184,  1449 — 1452;  cf.  A.,  1926,  796). — The  ebullio- 
seopie  study  of  solutions  containing  mercuric  chloride 
and  the  alkali  chlorides  affords  evidence  of  the 
presence  of  the  two  complexes  M[HgCl3]  and 
Mg[HgCl4],  The  affinity  constants  for  complexes  of 
the  latter  type  are  5-45  X  IQ"2  and  1-31  XlO-1  when 
51  is  K  and  Na,  respectively.  J.  Grant. 

Activity  coefficients  of  sulphuric  acid  in 
aqueous  solutions  with,  sodium  sulphate  at  25°. 

51.  Randall  and  C.  T.  Langford  (J.  Amor.  Ghem. 

°->  >  49, 1445 — 1450). — The  activity  coefficients, 

7,  of  sulphuric  acid  in  sodium  sulphate  solutions  are 
calculated  from  the  E.M.F.  of  suitable  mercurous 
sulphate-hydrogen  cells.  The  relation  of  log  y  to  the 
fractional  mean  molality  of  the  acid  (cf.  following 
abstract)  is  linear  in  the  more  dilute  solutions  and  when 
_ne  fractional  average  molality  of  the  acid  is  large, 
er  these  conditions,  the  principle  of  ionic  strength 

agrees  beat  with  the  facts.  S.  K.  Tweedy, 


Activity  coefficient  of  hydrogen  chloride  in 
aqueous  solutions  with  barium  and  lanthanum 
chlorides  at  25°.  M.  Randall  and  G.  F.  Brecken- 
ridoe  (J.  Amer,  Chem.  Soc.,  1927,  49,  1435 — 1445).- — 
From  the  E.M.F.  of  suitable  calomel-hydrogen  cells 
the  activity  coefficients,  y,  of  hydrogen  chloride  in 
pure  aqueous  solutions  and  in  solutions  of  barium  and 
lanthanum  chlorides  are  calculated.  For  interpol¬ 
ation  purposes  the  relation  (M =molality  or  ionic 
strength)  M~i  log  y  —  A  -\-BM  *  is  more  suitable 
than  the  functions  usually  employed.  In  mixtures 
of  constant  ionic  strength,  log  y  is  a  nearly  linear 
function  of  the  ratio  of  the  geometric  mean  of  the 
molalities  of  the  ionic  constituents  of  the  acid  to 
the  molality  of  pure  acid  at  the  same  ionic  strength. 

S.  K.  Tweedy. 

Vapour  pressures  and  activities  of  aqueous 
solutions  of  sodium  silicates.  A.  N.  C.  Bennett 
(J.  Physical  Chem.,  1927,  31,  890— 896).— The 
depressions  of  the  dew-point  of  aqueous  solutions  of 
commercial  sodium  silicates  and  sodium  hydroxide 
have  been  measured  for  solutions  with  the  ratio 
Na?0  :  Si02  varying  from  1:0  to  1  :  3-95.  The 
activity  coefficients  of  the  solutes  calculated  by  the 
method  of  Lewis  and  Randall  from  these  results 
are  compared  graphically  with  those  obtained  by 
Harned  (A.,  1925,  ii,  397)  and  by  Harman  (this  vol., 
415).  The  introduction  of  an  electromagnetic  stirrer, 
which  is  described,  increased  the  concordancy  of  the 
results.  L.  S.  Theobald. 

Activity  of  phenol  in  aqueous  salt  solutions. 
K.  Endo  (Bull.  Chem.  Soc.  Japan,  1927,  2,  124— 
131). — An  investigation  of  the  influence  of  neutral 
salts  on  the  partition  of  phenol  between  benzene  and 
water  shows  that  when  the  concentration  of  phenol  in 
the  benzene  phase  is  maintained  constant,  the  con¬ 
centration  C  of  phenol  in  the  aqueous  salt  solution 
varies  with  the  salt  concentration  S  according  to  the 
equation  log  C0/C  —6 S,  where  C0  is  the  corresponding 
concentration  of  phenol  in  the  absence  of  salt  and  p 
a  constant  characteristic  of  the  salt.  The  quantity  p 
appears  to  be  additive,  e.g.,  the  differences  between 
the  P-values  of  corresponding  sodium  and  potassium 
salts  are  constant  within  the  limits  of  experimental 
error.  The  complete  equation  for  the  distribution 
of  phenol  between  benzeno  and  an  aqueous  salt 
solution  at  25°  is  R=2-272x  10^C'+37-71  x  HW3, 
where  B  and  C  arc  the  molar  concentrations  of  phenol 
in  the  benzene  and  aqueous  layers,  respectively. 
Measurements  of  the  f.  p.  of  aqueous  solutions  of 
sodium  nitrate,  with  and  without  added  phenol, 
furnish  qualitative  evidence  in  support  of  the 
theoretical  deduction  that  the  chemical  potential 
X  of  phenol  at  a  concentration  C,  in  a  salt  solution  of 
concentration  S,  is  represented  by  the  formula  X  — 
Z0+aS+BTlogeC,  where  Z0  is  the  potential  for  unit 
concentration  in  the  absence  of  salt  and  a— 2-303pif2’. 
The  activity  coefficient  of  phenol  is  eaWnr. 

J.  S.  Carter. 

Relation  between  the  activity  of  hydrogen  and 
metallic  cations  in  solutions  of  salts  of  the  heavy 

metals.  (Mlle.)  M.  Quintin  (Compt.  rend.,  1927, 
184,  1657 — 1659). — Electrometric  and  colorimetric 
determinations  of  hydrogen-ion  activities  have  shown 


that,  in  solutions  of  the  sulphates  and  nitrates  of  mg;  when  once  decomposition  has  been  initiated, 
zinc,  cadmium,  and  copper,  the  activity  of  the  however,  it  proceeds  rapidly  at  lower  temperatures, 
metallic  ion  at  all  concentrations  between  Mj 2  and  The  tetroxide  Sb204  is  stable  between  780°  and  920°, 
Mj 2048  is  proportional  to  that  of  the  hydrogen  ion.  but  at  930"  it  decomposes  very  slowly  but  com- 
By  the  choice  of  suitable  conditions,  the  constant  of  pletely  into  antimony  trioxide  and  oxygen.  The 
proportionality  can  be  made  equal  to  unity.  colour  changes  which  take  place  progressively  as  the 

J.  Grant.  temperature  is  raised  indicate  that  the  decomposition 

Vapour-composition  relationships  in  the  of  antimony  pentoxide  involves  the  breaking  down  of  a 
system  bromine-water.  F.  H.  Rhodes  and  C.  H.  series  of  complex  antimonyl  antimonates,  together 
Basoom  (Lid.  Eng.  Chem.,  1927,  19,  480 — 481). —  with  a  change  of  valency  from  5  to  3.  The  kinetics 
By  the  distillation  method,  it  has  been  found  that  of  the  reactions  favour  this  view.  Quantitative 
the  percentage  of  bromine  in  the  vapour  given  off  by  investigation  of  the  oxidation  of  the  trioxide  to  the 


bromine  water  increases  from  39-48  for  a  0-2% 
solution  to  97-7  for  a  3-14%  solution.  The  system 
with  two  liquid  phases  boils  at  53-G°  when  the 
pressure  is  748-8  mm.  Under  these  conditions,  the 
aqueous  layer  contains  3-50%  of  bromine  and  the 
vapour  98-85%.  C.  Irwin. 

Binary  mixtures  of  volatile  liquids  in  which 
the  molecules  of  one  component  are  partly 
associated.  F.  Michaud  (Compt.  rend.,  1927,  184, 
1043  1645). — The  partial  vapour  pressures  of  a 
normal  component  and  of  the  free  and  associated 
molecules  of  a  partly  associated  component  can  be 
calculated  thermodynamically  when  the  total  vapour 
pressure  as  a  function  of  the  composition  of  the  liquid 
haso  and  the  compositions  of  the  distillates  are 
nown.  The  dissociation  of  a  volatile  substance  may 
then  be  studied  by  mixing  it  with  a  normal  liquid, 
constructing  the  vapour-pressure  isotherms,  and 
determining  the  compositions  of  the  distillates.  In  the 
case  of  mixtures  of  acetic  acid  and  toluene  the  results 
are  in  substantial  agreement  with  those  obtained  by 
experiment.  J.  Grant. 

System  thallium-antimony.  T.  Barth  (Z. 
physikal.  Chem.,  1927,  127,  113 — 120). — X-Ray 
examination  of  alloys  of  these  metals  reveals  the 
presence  of  mixed  crystals  of  the  compound  TISb  with 
thallium,  although  the  compound  is  not  known  in  the 
pure  state.  The  crystal  lattice  is  of  the  space-centred 
cubic  type  (similar  to  that  of  caesium  chloride),  the 
edge  of  tho  unit  cube  being  approximately  3-85  X  I0~8 
cm.  It  is  shown  that  for  crystals  of  this  type  the 
ratio  of  the  intensity  of  reflection  at  the  surfaces  for 
which  the  sum  of  tho  indices  is  even,  to  the  intensity 
at  the  surfaces  for  which  this  sum  is  odd,  may 
readily  be  calculated  from  the  ratio  of  the  electron 
numbers  for  tho  two  kinds  of  ions  constituting  the 
crystal.  G.  A.  Elliott. 

Oxides.  III.  Oxides  of  antimony.  A.  Simon 

and  E.  Thaler  (Z.  anorg.  Chem.,  1927,  162,  253 — 
27S). — Tho  chief  reasons  for  the  conflicting  state¬ 
ments  in  the  literature  concerning  the  oxides  of  anti¬ 
mony  are  the  extreme  slowness  with  which  the 
equilibrium  between  antimony  pentoxide  and  its 
decomposition  products  is  attained,  and  the  fact  that 
many  of  the  reactions  which  occur  are  irreversible. 
An  oxido  not  previously  described  corresponds 
with  the  formula  Sbc013,  i.e.,  Sb203,2Sb,0s  or 
2Sb20,,,Sbn05,  and  is  probably  an  antimonyl  antimon- 
ato  having  the  structure  *  O  :[Sb:(Sb03)2]2,  This 
new  oxide  is  very  stable,  and  may  bo  heated  for  a 
long  period  at  800°  without  decomposition  commeno- 


tetroxide  by  oxygen  shows  that  this  process  takes 

place  isothormally  at  370°,  with  no  indication  of 
the  production  of  intermediate  oxides. 

The  slowness  with  which  antimony  pentoxide 
decomposes  is  the  cause  of  great  difficulty  in  the  deter¬ 
mination  of  the  vapour-pressure  curves.  At  400°, 
2  months  are  required  for  a  constant  oxygen  pressure 
to  bo  attained.  Nevertheless,  by  employing  a 
manometer  of  small  volume,  the  vapour-pressure 
curves  of  the  oxides  Sb205,  Sb204,  Sb6013,  and 
Sb203  have  been  determined,  and  from  the  data  so 
obtained  the  heats  of  dissociation  of  the  various 
oxides  have  been  calculated  as  follows  (kg.-eal.) : 
2Sb+50,  210-325;  Sb,03+20,  42-925;  Sb204+0, 
15-035;  KSbe013+02f  8-49;  Sb204 +40,  6-545; 
2Sb+ 40,  195-29;  §b203+0,  27-89;  2Sb+30, 

167-4.  H.  F.  GlIXBE. 

Solubility  of  potassium  ferrocyanide  in  water 
at  temperatures  up  to  25°.  R.  H.  Vaiunce 
(J.C.S.,  1927,  1328 — 1334). — A  number  of  methods 
of  determining  alkali  ferroeyanides  arc  critically 
discussed,  and  a  new  one  is  described  involving  the 
conversion  of  the  ferrocyanide  into  the  ferric  condition 
by  concentrated  sulphuric  and  nitric  acids  and  subse¬ 
quent  determination  of  the  iron  as  ferric  hydroxide. 
This  method  is  employed  in  the  determination  of  tho 
solubility  of  potassium  ferrocyanide  in  water,  at 
temperatures  from  7-4°  to  25°.  A  break  in  the  curve 
at  18°  indicates  a  change  in  tho  solid  phase.  The 
density-temperature  curve  of  saturated  solutions 
also  shows  a  slight  change  in  direction  above  17°.  By 
tho  dilatometrie  method,  the  transition  point  is 
found  to  bo  17-7°.  The  transition  is  not  between 
two  different  hydrates,  since  crystals  above  and 
below  the  transition  point  exhibit  no  apparent 
difference,  either  in  degree  of  hydration  or  in 
crystalline  form.  The  work  of  earlier  investigators 
suggests  the  existence  of  two  stereoisomerie  forms  of 
potassium  ferrocyanide.  M.  S.  Burr. 

Solubility  of  uric  acid  in  carbonates  ;  effect  of 
carbon  dioxide.  S.  Land  andH.  Lang  (Biochem. 
Z„  1927,  185,  8S— 112).  — Under  conditions  in  w-hich 
the  free  escape  of  carbon  dioxide  is  prevented  (e.g., 
on  shaking  in  a  closed  flask),  the  solubility  of  uric 
acid  bears  an  exponential  relationship  to  the  con¬ 
centration  of  carbonate  or  hydrogen  carbonate.  The 
actual  solubility  observed  is  much  less  than  would  be 
expected,  owing  to  the  fact  that  small  amounts  of 
free  carbon  dioxide  have  a  great  depressing  effect  on 
the  formation  of  tho  acid  urate.  Tho  possible 
physiological  significance  of  these  results  is  discussed, 

G.  R.  Harington. 
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Crystallisation  of  saturated  solutions  at  the 
b.  p.  Method  of  physico-chemical  analysis.  E. 
Cornec  and  P.  Klug  (Compt.  rend.,  1927,  184, 
1448 — 1449). — The  temperature  at  which  a  salt  first 
starts  to  separate  from  a  boiling  solution  containing  two 
salts  depends  on  the  ratio  of  the  amounts  of  the  salts 
present  in  the  initial  solution.  It  may  be  determined 
by  moans  of  timo-temperature  curves.  The  method 
has  been  applied  to  mixtures  of  the  chlorides  and 
bromides  of  sodium  and  potassium.  Mixtures  of 
ammonium  sulphate  with  copper  and  with  zinc 
sulphates  give  curves  with  three  branches,  corre¬ 
sponding  in  each  case  with  two  simple  salts,  and  a 
double  salt  formed  from  1  mol.  of  each  constituent 
salt.  J.  Grant. 

Setting  of  plaster  of  Paris  and  existence  of 
soluble  anhydrite.  P.  P.  Budnikov  (Kolloid-Z., 
1927,  42,  149 — 154). — Calcium  sulphate  was  pre¬ 
pared  in  absence  of  water  by  mixing  solutions  of 
calcium  chloride  and  sulphuric  acid  in  methyl 
alcohol.  The  product  was  obtained  in  a  colloidal 
form  :  it  was  dried  at  38°,  and  when  heated  at  COO — 
700°  lost  7 — 9%  of  its  weight.  The  question  of  the 
existence  of  a  soluble  anhydrite  thus  remains  open. 
The  velocity  of  dissolution  in  water  and  the  velocity 
of  rehydration,  as  determined  by  the  change  in 
electrical  conductivity,  are  greater  for  the  synthetic 
material  than  for  the  natural  material  which  has  been 
heated  at  140°.  E.  S.  Hedges. 

Equilibrium  between  crystalline  zinc  hydr¬ 
oxide  and  aqueous  solutions  of  ammonium 
hydroxide  and  of  sodium  hydroxide.  H.  G. 
Dietrich  and  J.  Johnston  (J.  Amer.  Chem.  Soc., 
1927,  49,  1419—1431). — Orthorhombic  bipyramidal 
crystalline  zinc  hydroxide  is  prepared  by  the  evapor- 
ation  of  ammonia  from  a  solution  of  pure  zinc 
hydroxide  in  ammonia.  The  crystals  exhibit  no 
cleavage  planes  and  form  a  satisfactory  zinc  standard 
for  volumetric  work.  The  preparation  and  properties 
of  the  crystalline  compounds,  4ZnO,ZnS04,9H20 
and  4Zn0,ZnCL,8H20,  are  described.  The  solubility 
of  the  hydroxide  crystals  in  ammonium  and  sodium 
hydroxide  solutions  at  0°,  25°,  and  35°  is  recorded. 
From  the  E.M.F.  of  the  cell  Zn,Zn(OH)2(cryst.)| 
NaOH  soln.|HgO,Hg,  the  thermodynamic  solubility 
product  of  the  hydroxide  is  calculated  as  3-33  XlO-7 
at  25°  (cf.  Wijs,  A.,  1925,  ii,  889).  The  activity 
coefficients  of  zinc  hydroxide  are  calculated;  they 
are  very  small  in  alkali  solutions,  indicating  that 
nearly  all  the  zinc  is  present  as  a  complex  ion.  The 
upper  limit  for  the  solubility  of  zinc  hydroxide  in 
■water  is  calculated  as  2  X 10~5  mol./lOOO  g.  at  25°. 
The  following  free  energy  changes  (25°)  are  also 
calculated  :  Zn(OH)2  — X  Zn"-f  20H',  AF=22,490 

g--cal. ;  Zu0+H20{liq.) - Zn(OH)2,  AF=10S  g.-cal. 

The  dissociation  constant  of  the  zincate  ion  is  estim¬ 
ated  to  be  3-6  xl(H6.  S.  K.  Tweedy. 

Ternary  system  barium  iodide-iodine-water 
and  the  formation  of  polyiodides.  A.  C.  D. 
KrvETT  and  J.  Packer  (J.C.S.,  1927,  1342—1349).— 
■the  system  has  been  investigated  at  temperatures 
between  —15-8°  and  90°,  and  the  results  have  been 
plotted  on  triangular  diagrams.  In  addition  to  the 
ydrate,  BaI2,2H20,  which  appears  a  little  below  0° 


and  disappears  at  98-9°,  and  BaI2,H20,  the  temperature 
range  of  which  has  not  been  accurately  determined,  a 
third  hydrate,  2BaI2,15H20,  has  been  found  which 
exists  over  the  range  —  J  5'8°  to  25-7°.  The  hepta-  and 
hexa-hydrates,  commonly  assumed  to  exist,  were  not 
observed.  No  solid  polyiodide  was  obtained,  but 
remarkably  high  values  for  the  solubility  of  iodine 
were  found,  especially  at  the  higher  temperatures. 
The  saturated  solution  at  90°  corresponds  approxim¬ 
ately  with  BaI2,10I2.  For  a  constant  water  content 
of  the  solution,  the  ratio  of  iodine  to  iodide  increases 
with  increase  of  iodide  concentration,  and  for  constant 
iodide  concentration  it  increases  with  temperature. 
The  results  are  explained  by  supposing  that  water  in  a 
hydrated  iodide  ion  is  replaced  by  iodine,  the  heat 
of  reaction  of  the  simplo  ion  with  water  being  greater 
than  that  with  iodine,  so  that  the  substitution  of  the 
latter  for  the  former  is  endothermic.  M.  S.  Burr. 

System  lead  chloride-lead  iodide-water. 
A  L.  McR.  Sowerby  (J.C.S.,  1927,  1337—1342).— 
The  solubility  curve  for  lead  chloride  and  iodide 
together  in  water  at  30°  consists  of  three  sections. 
The  solid  phase  in  equilibrium  with  solutions  repre¬ 
sented  by  the  middle  portion  of  the  curve  has  a 
composition  corresponding  with  the  formula  PbICl. 
This  confirms  the  conclusions  of  Thomas  (A.,  1898,  ii, 
585).  No  other  compound  appears  to  be  formed 
at  this  temperature.  Two  methods  are  described  for 
the  determination  of  small  quantities  of  iodide  in 
presence  of  chloride.  M.  S.  Burr. 

Ternary  system  sodium  chloride-platinum 
chloride-water  at  25°.  T.  A.  Henke  (J.  Russ. 
Phys.  Chem.  Soc.,  1920,  58,  596— 600).— The  solu¬ 
bility  data  for  the  system  indicate  that  the  chloro- 
platinate  is  hydrolysed  in  solution. 

M.  ZVEGINTZOV. 

Reciprocal  pair  NaCl-fKC103  NaC103+ 
KC1.  C.  Dr  Capua  and  U.  Scaletti  (Gazzetta, 
1927,  57,  391 — 399). — Measurements  of  solubility 
have  been  made  at  20°  of  the  isotherms  derived  for 
the  systems  NaCl-NaC103-H20,  N  aCl-IvCl-H20 , 
KC1-KC103-H20,  and  NaCl03-KC103-H20.  The 
ternary  solid  mixtures  which  exist  in  contact  with 
the  quaternary  solutions  are  (1)  KC103,  NaCl,  and 
NaClOj,  and  (2)  KC103,  NaCl,  and  KC1.  The  per- 
centage  compositions  of  the  corresponding  saturated 
solutions  are,  respectively,  (1)  Cl  8-50;  C103  22-80; 
Kl;  Na  11-20;  H20  56-5,  and  (2)  Cl  16-95;  CIO. 
1-41;  KG-S2;  Na  7-98 ;  H20  67-84.  The  Jane  eke 
quadratic  diagram  has  been  constructed. 

T.  H.  Pope. 

Quaternary  system  K20-NH3-P20c-H20 

between  0°  and  25°.  Separation  phenomena 
between  0°  and  70°.  E.  Janecke  (Z.  physikal. 
Chem.,  1927,  127,  71 — 92). — Aqueous  solutions  con¬ 
taining  tripotassium  phosphate  and  ammonia  may 
separate  into  two  liquid  phases.  Crystallisation  of 
the  liquid  containing  the  greater  proportion  of 
phosphate  gives  the  hydrate,  K3P04,8H20 

G.  A.  Elliott. 

Equilibria  in  systems  in  which  phases  are 
separated  by  a  semi-permeable  membrane. 
XIX.  F.  A.  H.  Schreinemakers  (Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1927,  30,  282 — 292). — 
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Theoretical.  The  phase  rule  is  applied  to  investigate 
the  influence  of  pressure  on  osmotic  systems. 

W.  E.  Downey. 

Rate  of  dissolution.  A.  E.  Makovecki  (J.  Russ. 
Phys.  Chem.  Soc.,  1926,  58, 726— 728).— The  generally 
accepted  formula  which  connects  the  rate  of  dissolu¬ 
tion  with  the  rate  of  diffusion  is  criticised.  Any 
solution  is  regarded  as  a  two-component  system  con¬ 
sisting  of  the  saturated  portion  and  excess  of  “  free  ” 
solvent,  and  the  rate  of  dissolution  is  considered  to 
he  proportional  to  the  surface  of  the  solid  solute  and 
the  active  mass  of  the  "  free  ”  solvent.  Equations 
are  developed  for  the  determination  of  the  latter,  and 
solubility  experiments  with  sodium  chloride  and  copper 
sulphate  described,  which  are  in  agreement  with  the 
hypothesis.  M.  Zvecintzov. 

Displacement  of  chemical  equilibrium  at 
bounding'  surfaces.  D.  Deutsch  (Ber,,  1927,  60, 
[B],  1036 — 1039). — If  a  0  01%  aqueous  solution  of 
thymolsulplionephthalein  containing  1-6  x  10  3N- 
hydrochlorie  acid  is  vigorously  shaken  with  benzene, 
the  colour  of  the  turbid  system  changes  to  reddish- 
violet,  but  when  quiescence  is  again  established,  the 
aqueous  layer  resumes  its  yellow  colour  and  the 
benzene  layer  becomes  colourless.  The  process  is 
reversible,  and  benzene  may  be  replaced  by  liquid 
paraffin  or  by  air.  If  methyl-violet  at  p„  about 
>1  is  used,  an  apparent  increase  of  alkalinity  is 
observed  at  the  bounding  surface.  The  effect  cannot 
be  merely  optical,  since  it  is  not  observed  when  the 
hydrogen-ion  concentration  of  the  solution  is  con¬ 
siderably  different  from  that  producing  change  of 
colour  in  the  indicator,  and,  further,  all  changes  in 
colour  are  those  produced  by  a  change  in  hydrogen-  or 
hydroxyl-ion  concentration  on  the  indicator.  Prob¬ 
ably  the  effect  is  due  to  an  alteration  of  the  dissociation 
constants  of  the  indicator  at  the  surface. 

H.  Wren. 

Reaction  provinces.  W.  P.  Jorissen  (Chem. 
Weekblad,  1927,  24,  294—296;  cf.  A.,  1926,  1100).— 
The  compositions  of  mixtures  of  three  substances 
which  will  react  under  given  conditions  may  he 
expressed  by  means  of  triangular  diagrams,  which 
mark  out  the  limits  of  composition  for  the  “  reaction 
provinces.”  The  slowing  down  and  final  arrest  of 
the  decomposition  of  ammonium  dichromate  by 
addition  of  potassium  chloride  and  potassium  sulphate 
are  illustrated  in  this  manner.  The  extent  to  which 
carbon  dioxide  and  carbon  tetrachloride  vapour, 
separately  and  together,  may  be  added  to  an  explosive 
mixture  of  methane  and  air  (9%  methane)  in  order  to 
render  the  whole  non-explosive  is  shown  both  by  a 
simple  curve  and  by  a  triangular  diagram.  The  con¬ 
clusions  of  Tanaka  and  Nagai  (A,,  1926,  1106)  on  the 
limits  of  composition  for  explosibility  in  mixtures  of 
hydrogen  with  air  and  ethyl  bromide  are  discussed 
and  criticised.  S.  I.  Levy. 

Reaction  regions.  XIV.  Closed  reaction 
region.  W.  P.  Jorissen  and  C.  Groeneveld  (Rec. 
trav.  chim.,  1927,  46,  369—372;  cf.  A.,  1926,  246; 
this  voh,  314). — If  a  mixture  of  aluminium  turnings  or 
powder,  sulphur,  and  silica  be  packed  in  a  tube  closed 
at  one  end  and  above  it  a  layer  of  mixed  sulphur  and 
iron  powder,  ignition  of  the  latter  will  bring  about  a 


reaction  in  the  first  mixture  if  the  latter  is  of  suitable 
composition.  By  taking  definite  proportions  of  two 
of  the  three  constituents,  determining  the  upper  and 
lower  limits  of  the  amount  of  the  third  substance 
necessary  to  produce  a  reaction,  and  plotting  on  a 
ternary  diagram,  a  closed  curve  is  obtained.  Mixtures 
of  a  composition  represented  by  points  within  this 
curve  will  react ;  those  outside  will  not. 

M.  S.  Burr. 

Radiochemistry  and  photo-electricity.  R. 
Audubert  (J.  Chim.  phys.,  1927,  24,  357 — 3G9). — 
The  uncertainty  involved  in  the  application  of  the 
formula  — v),  where  Q  is  the  energy  change, 

v  and  v'  the  frequencies  for  the  direct  and  reverse 
reactions,  and  H  the  product  of  Planck’s  constant  and 
Avogadro’s  number,  may  be  avoided  by  taking  as  v 
and  v'  the  threshold  frequencies.  This  formula  has 
been  examined  by  means  of  E.M.F,  measurements 
with  a  cell  consisting  of  a  solution  of  an  electrolyte 
into  which  dip  twTo  electrodes,  one  kept  dark  and  the 
other  illuminated  (cf .  A.,  1923,  ii,  827).  The  threshold 
frequencies  are  obtained  by  assuming  a  linear  form 
for  the  E.M . A. -frequency  curve,  and  extrapolating  to 
zero  E.M.F.  With  ferric  salts,  the  E.M.F.  due  to 
the  light  is  positive,  i.e.,  the  illuminated  electrode 
behaves  as  anode.  For  ferrous  sulphate,  the  observed 
E.M.F.  is  positive  for  pH  below  1-8,  and  negative  for 
higher  pH.  This  effect  is  apparently  due  to  the  action 
of  the  light  on  the  hydrogen  ions  bound  electrostatic¬ 
ally  on  the  surface  of  the  electrode,  the  true  E.M.F. 
for  ferrous  salts  always  being  negative.  In  this  way, 
the  value  —30,000  g.-cal.  is  obtained  for  the  energy 
of  the  reaction  2hV’+2H‘=2Fe*"4-H2,  in  good 
agreement  with  the  value  obtained  from  E.M.F. 
determinations  with  the  cell  Pt[acid  8olution\liCW  | 
ferrous  salt|Pt.  Similar  experiments  with  sodium 
iodide  solutions  give  —26,000  g.-cal.  for  the  heat  of 
the  reaction  31'— 13'+20,  whilst  E.M.F.  determin¬ 
ations  with  the  cell  P t  j Nal  j  KCl^t,  j  Nal 3 1 P t  give 
—27,800  g.-cal.  R.  Cuthill. 

Sorption  and  chemical  phenomena.  HI. 
New  class  of  heterogeneous  chemical  reaction. 
S.  Liepatov  (J.  Russ.  Phys.  Chem.  Soc.,  1927,  59, 
112 — 120). — The  course  of  the  reaction  between  nitro- 
alizarin  and  barium  and  copper  acetates  suggests  that 
the  active  mass  of  the  solid  phase  is  proportional  to 
the  total  quantity  present.  The  author  considers  that 
this  type  of  heterogeneous  reaction  should  be  distin¬ 
guished  from  the  type  exemplified  by  the  reaction 
between  barium  carbonate  and  potassium  sulphate 
where  the  solid  phase  does  not  react  directly.  It 
would  seem  that  the  latter  does  not  represent  a  true 
type  of  heterogeneous  reaction.  E.  Rothsteix. 

Experimental  basis  of  the  third  law  of  thermo¬ 
dynamics.  N.  he  Kolosovski  (Z.  Physik,  1927, 
43,  509 — 511). — The  Clausius-Clapeyron  equation 
d  log  pjdT=Xf ART2  is  considered  as  representing 
experimental  observation  for  all  substances,  Since 
X  is  always  positive,  it  follows  that  lim.T^odpIdT— 
lim.j^od  log  pjdT= 0,  and  that  Himr-oX/ARP3  > 
therefore  lim.r=o>‘  —  lim.^oX/T  —  lim.r=.o>>/212  — 
Since  XjT=S)—Sl,  where  S  is  the  entropy  and  <7_ana  l 
refer  to  the  gaseous  and  liquid  phases,  it  immediately 
follows  that  lim.2=o^— Rj=0.  A  number  of  other 
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deductions  from  Ner list’s  heat  theorem  are  derived 
similarly.  R.  W.  Lunt. 

Thermodynamic  theory  of  capillarity.  J.  W. 
Dekker  (Ann,  Physik,  1927,  [iv],  82,  1077 — 1155). — 
Mathematical.  The  influence  of  density  on  available 
volume,  entropy,  and  kinetic  pressure  is  discussed. 
Relative  values  for  surface  tension  at  different 
temperatures  are  calculated.  It.  A.  Morton. 

Calorimetry  at  high  temperatures  and 
methods  for  determination  of  mean  specific  heat 
between  high  and  ordinary  temperatures.  W.  A. 
Roth  (Z.  angew.  Chem.,  1927,  40,  732 — 734). — A 
review  of  current  methods  and  apparatus. 

J.  S.  Carter. 

Heat  of  dilution  of  salts  at  very  small  con¬ 
centrations.  II.  W.  Nernst  and  W.  Orthmann 
(Sitzungsber.  Preuss.  Akad.  Wiss.  Berlin,  1927, 
136 — 141). — Determinations  of  the  heats  of  dilution 
of  various  salts  at  concentrations  lower  than  those 
previously  examined  (A.,  1926,  579)  have  given  results 
which,  in  general,  do  not  agree  with  Debye’s  theory, 
the  values  frequently  being  negative. 

R.  CUTHILL. 

Heats  of  ionisation  in  methyl  alcohol.  J.  H. 
Wolfenden,  W.  Jackson,  and  H.  B.  Hartley  (J. 
Physical  Chem.,  1927,  31,  850 — 861). — The  heats  of 
neutralisation  of  hydrogen  chloride,  hydrogen  bromide, 
acetic  and  salicylic  acids  by  sodium  methoxide,  and 
of  aniline  and  ammonia  by  hydrogen  chloride  have 
been  measured  in  methyl  alcohol  as  solvent  in  an 
adiabatic  calorimeter  at  17°.  The  heat  of  formation 
of  methyl  alcohol  from  its  ions  is  11,200  g.-cal./g.-mol., 
a  value  similar  to  that  for  ethyl  alcohol.  The  calcul¬ 
ated  heats  of  ionisation  of  acetic  and  salicylic  acids 
in  methyl  alcohol  are  —4450  and  —5180  g.-cal., 
respectively.  The  heats  of  formation  of  the  ammonium 
and  anilinium  ions,  respectively,  in  methyl  alcohol  are 
17,630  and  9900  g.-cal.  The  heats  of  neutralisation 
of  hydrogen  chloride  and  bromide  by  sodium  methoxide 
decrease  with  increasing  dilution,  as  was  also  observed 
in  aqueous  solution  by  Richards  and  Rowe  (A.,  1922, 
ii,  425). 

The  specific  heat  of  methyl  alcohol  calculated  from 
the  present  data  is  0-632.  L.  S.  Theobald. 

Latent  heat  of  vaporisation  of  pure  liquids  and 

of  solutions.  M.  S.  Vrevski  (J.  Russ.  Phys.  Chem. 
Soc,,  1927,  59,  69 — 76). — A  current  of  air  is  passed 
through  a  solution  immersed  in  a  thermostat  at  a 
temperature  near  that  required  for  the  determination. 
As  the  liquid  cools,  it  is  heated  by  an  electric  spiral. 
Since  the  amount  of  current  passed  through  the  solu¬ 
tion  is  known  and  the  weight  of  vaporised  water  is 
measured,  the  latent  heat  can  be  calculated.  The 
determinations  are  made  cither  with  a  constant  rate 
of  increase  in  the  temperature  (the  rate  of  increase 
tor  a  solution  through  which  air  is  not  drawn  having 
previously  been  determined),  or  the  current  is  so 
adjusted  as  to  keep  the  temperature  constant.  By 
tniirnieans,  it  was  found  that  the  latent  heat  of  water 
is  552-4  g.-eal.,  and  that  of  sulphuric  acid 
(o3-07%)  at  96-5°  is  595-1  g.-cal.  E.  Rothstein, 
Latent  Beat  of  vaporisation  of  water  and  of 
aqueous  solutions  of  sulphuric  acid  at  79*3°,  and 
comparison  of  the  thermal  effect  with  the  energy 


of  diluting  the  solution  with  water.  M.  S. 
Vrevski  and  B.  P.  Nikolski  (J.  Russ.  Phys.  Chem. 
Soc.,  1927,  59,  77 — 88;  cf.  preceding  abstract). 
The  latent  heats  of  solutions  of  sulphuric  acid  varying 
in  concentration  between  17%  and  57%  have  been 
determined  at  79-5°.  When  the  concentration  is 
above  60%,  the  latent  heat  rises  too  rapidly  to  be 
measured  accurately.  The  difference  between  the 
latent  heat  of  water  and  17%  sulphuric  acid  is  1-2 
g.-cal.  That  between  water  and  57%  sulphuric  acid 
is  62-6  g.-cal.  From  the  experimental  results,  the 
following  empirical  relation  was  deduced  :  if  N  is  the 
number  of  mols.  of  water  to  1  g.  of  acid,  l  is  the  latent 
heat  of  the  acid,  and  L  that  of  water,  then  if  N >7-3, 
f=Z0+1268/AT2.  If  A<7-3,  Z-du-f  62/AT+793/Aa. 

The  experimental  results  are  compared  with  the 
formulae  arrived  at  by  various  authors  for  the  heat 
effect  obtained  by  diluting  solutions.  The  author 
reaches  the  conclusion  that  (dQjdN)^^,—  (dQjdN)s~.itl 
—  BT  logepj,/p2.  E.  Rothstein. 

Heat  expenditure  at  the  absolute  zero.  J.  E. 
Verschaffelt  (Z.  Physik,  1927  ,  43,  152 — 154). — 
Criticism  of  Jazyna  (ibid.,  1927,  41,  211).  Isothermal 
heat  exchange  is  possible  at  the  absolute  zero,  and 
matter  can  still  possess  energy  at  this  temperature. 

R.  A.  Morton. 

Reaction  regions.  XV,  Influence  of  mixtures 
of  carbon  dioxide  and  carbon  tetrachloride 
vapour  on  the  inflammability  of  a  methane-air 
mixture.  W.  P.  Jorissen  and  G.  M.  A.  Kayser 
(Rec.  trav.  chim.,  1927,  46,  373— 377).— The  com¬ 
bined  effect  of  two  inhibitors,  carbon  dioxide  and 
carbon  tetrachloride,  on  the  explosion  of  mixtures  of 
air  and  methane  has  been  studied.  Under  the  con¬ 
ditions  of  the  experiment,  the  explosive  region  for 
methane  and  air  alone  lay  between  6-3%  and  12-2% 
of  methane.  In  order  to  make  a  9%  methane-air 
mixture  non-explosive,  9%  of  carbon  dioxide  alone, 
or  6-4%  of  carbon  tetrachloride,  was  necessary,  but 
with  the  two  together  a  smaller  proportion  was  needed, 
e.g.,  4-5%  of  a  mixture  of  the  two  containing  40% 
of  carbon  tetrachloride  was  sufficient.  M.  S.  Burr. 

Transference  numbers  of  sodium  and  potass¬ 
ium  in  mixed  chloride  solution.  S.  A.  Braley  and 

C.  W.  Rippie  (J.  Amer.  Chem.  Soe.,  1927,  49,  1493— 
1494). — Repetition  of  the  experiments  previously 
described  (A.,  1923,  ii,  456)  at  a  total  concentration 
of  0-21V  shows  that  complex  ions  do  not  exist  in  mixed 
sodium  and  potassium  chloride  solution  at  this  con¬ 
centration  (cf.  Maclnnes,  A.,  1925,  ii,  872).  The 
Machines  equation  for  transport  numbers  in  mixed 
solutions  is  confirmed.  The  erroneous  nature  of  the 
results  previously  reported  is  attributed  to  the 
unsuitability  of  the  ehloroplatinate  method  of  deter¬ 
mining  the  alkali  metals.  S.  K.  Tweedy. 

Conductivity  of  hydrofluoric  acid.  M.  Aumeras 
(Cornpt.  rend.,  1927,  184,  1650 — 1652). — The  dis¬ 
sociation  constant  derived  from  conductivity  data 
affords  no  evidence  of  the  existence  of  a  complex 
acid.  J.  Grant. 

Conductivity  of  dilute  aqueous  solutions  of 
the  alkali  hydroxides  at  25 T  M.  Randall  and 
C.  C.  Scaligne  (J.  Amer.  Chem.  Soc.,  1927  ,  49, 
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1486 — 1492). — The  equivalent  conductivities  of  dilute 
solutions  (up  to  0-062/)  of  the  alkali  hydroxides 
are  recorded  for  25°.  Special  precautions  -were  taken 
in  preparing  the  solutions;  a  special  cell  requiring 
only  a  small  quantity  of  solution  was  used.  Values 
of  A^  are  calculated  by  Randall’s  method  (A,,  1916, 
ii,  285).  The  conductivity  ratios  (A/A„)  are  practic¬ 
ally  the  same  as  those  for  hydrochloric  acid. 

S.  K.  Tweedy. 

Lactic  acid.  III.  R.  Dietzel  and  E.  Rosen¬ 
baum  (Z.  Elektrochem.,  1927,  33,  196 — 200;  ef.  A., 
1925,  i,  1036 ;  1926,  336). — The  electrical  conductivity 
of  solutions  of  lactic  acid  and  of  potassium  lactate 
has  been  measured  at  concentrations  from  Nf 8  to 
AT/1024  at  18°.  Lactic  acid  free  from  anhydride  was 
prepared  from  barium  lactate.  The  equivalent  con¬ 
ductivity  at  infinite  dilution  of  potassium  lactate  is 
found  to  he  115-5,  whence  that  for  lactic  acid  is  365-9. 
Values  of  the  conductivity  ratio,  a,  for  lactic  acid  may 
be  expressed  by  the  relation  :  2-1418  log  100ot= 
0-198— -log  c,  where  c  is  the  concentration  in  g.-mol./ 
litre.  This  applies  accurately  over  the  whole  con¬ 
centration  range  investigated.  The  constant  in  the 
Ostwald  dilution  law  for  lactic  acid  exhibits  a  drift 
from  1-35  XlQ-4  at  N/ 8  towards  a  limiting  value  of 
about  1-26  xlO"4  in  the  more  dilute  solutions.  This 
variation  is  much  greater  than  that  to  be  expected 
from  experimental  errors,  and  it  is  concluded  that 
lactic  acid  cannot  be  regarded  as  a  weak  electrolyte. 
This  view  is  supported  by  a  calculation  of  conductivi¬ 
ties  on  the  basis  of  Ghosh’s  theory :  excellent  agree¬ 
ment  is  obtained  over  the  whole  concentration  range, 
and  the  Ghosh  equilibrium  constant  varies  only 
between  1-257  and  1-260  X  IQ'4  over  this  range  (cf. 
Auerbach  and  Zeglin's  results  for  formic  acid,  A., 
1923,  ii,  55).  H.  J.  T.  Ellingham. 

Absolute  hydratation  of  the  ions  IT,  Li’,  Na  ,  K‘, 
Cl',  and  Br'  in  their  normal  solutions.  J. 
BaborovskA  and  J.  Velisek  (Chem.  Listy,  1927,  6, 
227 — 231). — Conduction  of  the  electric  current  in 
Absolutions  of  alkali  chlorides  and  bromides  is 
due  almost  exclusively  to  electrolysis,  the  effect  of 
electro-osmosis  being  negligible.  On  the  basis  of 
measurements  of  the  electrolytic  transport,  the 
number  of  molecules  of  water  attached  to  various  ions 
in  Absolutions  is  calculated  to  be  5  for  potassium, 
9  for  sodium,  14  for  lithium,  4  for  chlorine,  3  for 
bromine,  and  1-06  for  hydrogen  ions.  Discrepancies 
observed  between  those  values  for  hydratation  of  ions 
derived  from  measurements  of  the  electrolytic  trans¬ 
port  of  water  and  from  considerations  of  the  activity 
of  the  ions  in  question  are  explained  by  the  assumption 
of  two  types  of  hydratation— dynamic  and  static.  In 
the  latter  type,  the  ions  are  surrounded  by  molecules 
of  comparatively  loosely- bound  water,  which  are  to 
a  large  extent  removed  by  the  motion  of  the  ions  under 
the  influence  of  an  electric  current. 

R.  Trtjszkowski. 

Transition  compounds  between  salts  and 
metallic  alloys.  II.  M.  Padoa  (Gazzetta,  1927, 
57,  399—406). — The  maximum  electrical  conductiv¬ 
ities  exhibited  by  the  tin  arsenides  at  certain  temper¬ 
atures  (A.,  1926,  226)  are  said  to  be  analogous  to  the 
increments  produced  in  the  conductivities  of  com¬ 


pounds  of  similar  type  when  subjected  to  the  action 
of  light.  Pronounced  maxima  are  shown  by  antimony 
arsenide,  Sb2As,  at  —10°  and  by  antimony  telluride, 
Sb2Te3,  at  100°.  Similar  behaviour  is  observed  with 
antimony  selenide,  Sb2Se3,  but  in  this  case,  as  in  that 
of  crystalline  selenium,  the  effects  appear  to  be 
complicated  by  phenomena  of  hysteresis. 

T.  H.  Pope. 

Electrical  conductivity  of  the  system  :  arsenic 
tribromide-ether.  M.  Ussanovitch  (J.  Russ. 
Phys.  Chem.  Soc.,  1927, 59, 14-26). — See  this  vol.,  315. 

Electrochemical  resonance.  V.  A.  Plotnikov 
(J.  Russ.  Phys.  Chem.  Soc.,  1927,  59,  5— 13).— See 

this  vol.,  20. 

Improved  hydrogen  electrode  vessel  and  the 
E.M.F.  of  the  mercury,  mercurous  bromide, 

bromide  ion  electrode.  R.  H.  Gerke  and  J.  R. 
Geddes  (J.  Physical  Chem.,  1927,  31,  886—889).— 
The  E.M.F.  of  the  cell  H2(l  atm.)|HBr,Hg„Br2|Hg 
is  0-2685  volt  at  25°,  and  the  potential  of  the  electrode 
Hg)Hg2Br2(Br'  —0-1396  volt.  An  improved  hydrogen 
electrode  vessel  is  described.  L.  S.  Theobald. 

Potential  measurements  in  dilute  solutions 
of  electrolytes.  A.  Brester  (Rec.  trav,  ehim,, 
1927,  46,  328 — 341). — In  order  to  study  the  applic¬ 
ability  of  the  theory  of  Debye  and  Hiickel,  the  follow¬ 
ing  potential  measurements  have  been  made  in  very 
dilute  solutions  of  tho  electrolytes  considered ; 
Ag-AgN03,  Ag-AgC104,  Ag-Ag2S04 ;  Cd-CdS04, 
Cd — CdCl2,  Cd-CdBr2,  Cd-Cdl2.  Employing  the 
Debye  formula  corrected  for  ionic  dimensions,  good 
agreement  up  to  a  concentration  of  0-1  Ar  is  obtained 
between  experimental  and  calculated  values  for  the 
activity  coefficients  of  silver  salts  in  solution,  assuming 
a  silver  ion  diameter  of  3  X 10~8  cm.  in  silver  nitrate, 

4  X 10-8  cm.  in  silver  chlorate,  and  1  x  10'8  cm.  in  silver 
sulphate  solution.  In  stronger  solutions,  deviations 
increase,  but  this  is  also  the  region  in  which  tho 
influence  of  the  dielectric  constant  is  considered  to 
make  itself  felt.  In  the  ease  of  cadmium  sulphate, 
the  agreement  is  not  so  good,  and  the  ionic  diameter 
is  probably  about  1-2  x  10-8  cm.  The  cadmium  halides 
give  abnormal  values,  which  are  probably  due  to 
incomplete  ionisation.  Values  for  the  degree  of 
ionisation  have  been  deduced,  and  the  ionisation 
constants  calculated,  using  the  modified  mass  action 
law  for  electrolytes.  The  results  give  somewhat 
greater  constancy  than  the  values  obtained  by  neglect¬ 
ing  the  activity  coefficients.  The  results  show  that 
the  degree  of  ionisation  diminishes  from  chloride  to 
iodide,  which  is  also  shown  by  the  inclination  of  the 
curves  when  potentials  as  ordinates  are  plotted  against 
the  square  root  of  the  corresponding  concentrations 
as  abscissae.  M.  S.  Burr. 

Electromotive  behaviour  of  arsenious-arsenic 
acid  solutions.  F.  Foerster  and  H.  Pressprich 
(Z.  Elektrochem.,  1927,  33,  176— 181).— In  deter¬ 
mining  the  oxidation-reduction  potential  of  arsenious- 
arsenic  acid  solutions  containing  a  small  amount  of 
iodide  as  catalyst,  as  recommended  by  Loimaranta, 
true  equilibrium  values,  varying  normally  with  the 
concentration  ratio,  are  obtained  only  if  the  solutions 
are  acidified  to  an  extent  corresponding  at  least  with 
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A?-hydrocliloric  acid.  For  the  cell  P 1 1 0  ■  0 1JI  -  H„  A  a  04 , 
O-OliV-HjAsOg,  0-001  Jf-KI,  lf-HCl!NH4N03  satd. 
8oln.jJ/-H2S04,  Hg2S04|Hg,  E= 0579  afc  18°,  whence, 
using  Lewis  and  Randall's  value  for  the  activity  of 
hydrochloric  acid,  and  assuming  that  the  activity 
coefficient  of  arsenic  acid  is  equal  to  that  of  arsenious 
acid  and  that  liquid  junction  potentials  are  negligible, 
substitution  in  the  formula  eA— 0£A'rO-029  log 
((H3AsOJ[H']2/[H3As03])  gives  oeA~-4~0'574  volt,  in 
good  agreement  with  the  valne  calculated  by  Luther 
from  the  equilibrium  constant  at  25°.  At  higher 
acidities,  especially  above  4A7,  eA  increases  more 
rapidly  than  is  to  be  expected  from  the  activity  data 
for  hydrochloric  acid,  -whilst  any  error  due  to  neglect 
of  liquid  junction  potentials  would  be  in  the  opposite 
direction.  Acidification  with  perchloric  acid  gives 
potentials  identical  with  those  obtained  in  solutions 
containing  hydrochloric  acid  at  the  same  molar  con¬ 
centration.  It  is  concluded  that  in  strongly  acid 
solutions  the  activity  coefficient  of  arsenic  acid  must 
be  greater  than  that  of  arsenious  acid  at  the  same 
molar  concentration.  H.  J.  T.  Ellingham. 


Applicability  of  Nernst's  theory  to  non- 
aqueous  solutions.  A.  E.  Brodsky  (J.  Buss,  Phys. 
Cbm.  Soc.,  1926,  58, 587— 595).— The  E.M.F.  of  con¬ 
centration  cells  in  various  solvents  were  investigated, 
with  the  view  of  testing  Hernst’s  formula.  The  systems 
mod  were  Hg|Hg2CL,KCl(C1)|KBr(C2),Hg2Br2|Hg, 
Hg!Hg2a2,KCl(C-2)|KCl(C'2),Hg2CyHg,  and  Hg| 
HgsBr2,KBr(02)|KBr{62),Hg2Br2jH%  in  water  at 
14-5-15°,  50%  ethyl  alcohol  (17°),  and  anhydrous 
methyl  alcohol  (13 — 13-5°).  The  method  has  been 
described  in  an  earlier  paper  (A.,  1926,  247,  688), 
The  results  are  found  to  show  considerable  discrep¬ 
ancies  with  theory  unless  corrected  for  the  degree 
of  dissociation  and  for  the  diffusion  potential, 
according  to  Henderson’s  formula,  which  is  found 
to  apply  well  for  non-aqueous  solvents.  The  results 
obtained  arc  discussed  from  the  point  of  view  of 
the  theory  of  Debye  and  Hiickel.  M.  ZVEQINTZOV. 


Electrochemistry  of  fused  salts.  H.  J.  Bliks- 
iager  (Rec.  trav.  chim.,  1927,  46,  305— 327).— The 
of  concentration  cells,  consisting  of  nickel 
electrodes  in  fused  alkali  chloride  solutions  of  nickel 
chloride  at  470°  and  720°,  respectively,  have  been 
determined,  but  the  values  found  are  considerably 
higher  than  those  calculated  from  the  simple  formula 
of  Nemst,  assuming  complete  ionisation.  This  may 
be  explained  by  supposing  that  complex  ions,  NiCl3~, 
mth  a  few  HiCl  4~  ions,  are  formed,  leaving  very  few 
wckel  ions.  The  increase  of  E.M.F.  with  temperature 
is  proportional  to  the  absolute  temperature.  Similar 
concentration  chains  of  silver  in  silver  chloride  solu- 
lon  an<i  lead  in  lead  chloride  solution  give  values  in 
airly  dose,  agreement  with  those  calculated.  Cobalt 
m  cobalt  chloride  solution  gives  values  which  are  not 
and  are  even  higher  than  those  for  nickel, 
probably  due  to  the  greater  complexity  of  the  ions 
cobalt  chloride.  The  concentration  polarisation 
served  when  fused  nickel  chloride  is  electrolysed 
as  >een  measured,  and  is  also  discussed  from  the 
oretieal  point  of  view.  The  electrolytic  separation 
mcsel-eobalt  and  iron-cobalt  .alloys  from  the  fused 


salts  has  been  studied.  In  the  first  alloy,  no  concen¬ 
tration  of  cobalt  higher  than  15-4%  was  obtainable 
from  solutions  containing  a  very  high  proportion  of 
cobalt  salt.  The  proportion  of  cobalt  in  the  alloy 
increases  with  temperature.  The  experimental 
results  have  been  compared  with  a  formula  deduced 
theoretically  to  showr  the  relationship  between  the 
proportions  of  nickel  and  cobalt  in  the  fused  salt  and 
in  the  alloy,  as  well  as  the  influence  of  temperature. 
The  iron-cobalt  alloys  prepared  eleetrolytieally 
always  contain  a  large  excess  of  cobalt.  The  results 
show  that  nickel  is  more  positive  than  cobalt,  and 
the  latter  than  iron,  cobalt  lying  nearer  to  iron  than 
to  nickel.  It  was  not-  possible  to  prepare  iron- 
manganese  alloys  from  solution  in  fused  chlorides, 
since  only  iron  separated.  Mixtures  of  nickel  and 
alkali  chlorides  -when  heated  are  first  yellow',  then 
dark  red,  and  finally  blue.  Measurements  of  the 
change  of  resistance  with  temperature  indicate  that 
the  appearance  of  the  blue  colour  coincides  with  the 
beginning  of  melting.  M.  S.  Burr, 

Current-potential  curves  of  passive  metals, 
with  special  reference  to  iron.  W.  J.  Muller 
(Monatsh.,  1927,  48,  61—70;  cf.  A.,  1924,  ii,  743).— 
The  different,  methods  of  expressing  current-potential 
relations  of  metal  anodes  showing  passivity  are  dis¬ 
cussed.  The  usual  methods  do  not  show  the  effect  of 
time  which  the  author’s  previous  work  {lac.  c it.)  has 
shown  to  be  important.  A  newr  method  is  described 
in  which  the  current-potential  relations  are  shown 
by  two  curves,  one  expressing  the  behaviour  of  the 
passive  and  the  other  of  the  active  form  of  the  metal, 
tie-lines  being  added  to  join  points  corresponding  with 
the  same  times.  The  previous  results  for  iron  are 
expressed  in  this  way,  and  show  that  up  to  quite 
high  current  densities  iron  at  first  goes  into  solution 
in  the  active  (bivalent)  form,  passivation  occurring 
after  a  definite  time,  which  depends  on  the  conditions. 

W.  Hume-Rothery. 

Heyrovsky's  theory  of  hydrogen  over-potential 
and  alternative  suggestions.  H.  J.  S.  Sand 
(Rec.  trav.  chim.,  1927,  46,  342 — 349).— Heyrovsky’s 
theory  of  hydrogen  over-voltage  (A.,  1925,  ii,  675), 
according  to  which  the  latter  is  connected  with  the 
formation  of  molecular  hydrogen  by  combination  of 
negative  and  positive  hydrogen  ions,  is  criticised  as 

leading  to  conclusions  not  in  agreement  with  Herasy- 

menko’s  experimental  results  ( loc .  ciL).  The  con¬ 
ditions  required  by  these  are  discussed,  and  are  shown 
to  be  fulfilled  by  'the  assumption  of  the  formation  of 

intermediate  complex  ions  of  the  composition  H.", 
as  indicated  by  the  following  equations :  II -f- 2H‘ — H3“ 
and  2H3“— 4H'+H,,  the  current  density. being  pro¬ 
portional  to  the  rate  of  formation  of  these  ions.  This 
is  valid  only  for  small  current  densities.  Alternative 
suggestions  arc  also  made.  The  hypothetical  ion, 
H3”,  is  analogous  to  the  unstable  ion  H(OH)a",  the 
formation  of  which  has  been  previously  postulated 
(Sand  and  Weeks,  A.,  1924,  ii,  152)  to  explain  results 
obtained  in  alkaline  solutions.  M.  S.  Burr. 

Application  of  the  radiochemical  theory  to 
solutions  of  sodium  iodide.  R.  Audubeet 
(Compt,  rend.,  1927, 184,  1440— 1443).— The  method 
previously  described  (this  vol.,  429)  has  been  applied 
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to  the  determination  of  the  heat  of  reaction  (Q)  by 
the  measurement  of  the  E.M.F.  produced  when  two 
platinum  electrodes,  one  of  which  is  illuminated,  are 
placed  in  a  solution  of  sodium  iodide  or  of  sodium 
iodide  and  iodine  (Nal3).  Since  the  E.M.F.  is  greater 
than  that  due  to  the  normal  photovoltaic  effect,  the 
following  equilibrium,  dependent  on  the  photo¬ 
chemical  action  of  light,  is  assumed  between  the  ions 
I'  and  I'3:  3I'+2/tv^=^:I3'+2e+2Av'.  The  value 
found  for  Q  (—26,000  g.~cal.)  is  in  close  agreement 
with  that  obtained  by  using  the  data  given  by  the  cell 
Pt|NaI|saturated  KCl|NaI— I|Pt  with  various  con¬ 
centrations  of  sodium  iodide  and  iodine,  in  the 
Helmholtz  equation.  J.  Grant. 

Electrochemical  behaviour  of  silver  and 
copper  amalgams.  K.  Arndt  and  G.  Ploetz 
(Chem.-Ztg.,  1927,51,461). — The  P.D.  between  copper 
and  silver  dental  amalgams,  the  latter  containing  a 
large  amount  of  tin,  and  1%  solutions  of  sodium 
chloride,  lactic  acid,  or  mixtures  of  the  two,  i.e.,  media 
approximating  to  the  fluids  of  the  mouth,  are  those  of 
copper  and  tin,  respectively.  Experiments  in  which 
the  cells  amalgam|  1  %  solution  of  sodium  chloride-f- 
lactic  acidjgold  were  shorted  show  that  after  a  week 
the  silver  and  copper  amalgams  lost  15  and  39  mg.  in 
weight,  respectively.  Corresponding  amounts  of  tin 
and  copper  were  found  in  the  solution. 

J.  S.  Carter. 

Cell  with  diffusion  anode.  Relative  velocities 
of  reaction  of  liquid  depolarisers.  C.  Baillod 
(Helv.  Chim.  Acta,  1927,  10,  487— 517).— Cells  were 
constructed  which  comprised  a  hollow  carbon  anode 
containing  a  liquid  depolariser  which  was  caused  to 
flow  under  pressure  through  the  pores  of  the  electrode, 
so  that  the  surface  of  the  anode  was  continuously 
covered  with  a  layer  of  fresh  depolariser  and  a  cathode 
of  amalgamated  aluminium  or  zinc.  When  the 
velocity  of  diffusion  of  the  depolariser  exceeded  a 
certain  value,  the  output  from  the  cell  did  not  vary 
■with  time,  and  the  maximum  power  which  it  then 
delivered  constituted  a  measure  of  the  relative  velocity 
of  reaction  of  the  depolariser.  Under  these  condi¬ 
tions,  the  fraction  of  the  depolariser  chemically 
utilised  was  small  (about  12%).  The  relative  reaction 
velocity  of  the  depolariser  increased  rapidly  with 
increasing  liydrogen-ion  concentration,  and  was 
greatest  for  concentrated  nitric  acid.  The  power 
delivered  by  the  cell  depended  also  on  the  nature  of 
the  electrolyte,  being  greatest  for  20%  sodium 
hydroxide  solution  or  for  W-nitric  acid.  On  the  other 
hand,  the  efficiency  with  which  the  aluminium  dis¬ 
solved  was  greatest  (almost  100%)  for  electrolytes 
consisting  of  a  10%  solution  of  sodium  carbonate 
saturated  with  sodium  chloride  or  of  JV-sulphuric 
acid,  and  least  for  iV-nitric  acid.  G.  A.  Elliott. 

Burning  gases  in  nitrous  oxide.  H.  B.  Dixon 
and  W.  F.  Higgins. — See  B.,  1927,  513. 

Theory  of  explosive  reaction.  II.  H.  Muraour 
(Bull.  Soc.  chim.,  1927,  [iv],  41,  620—630;  cf.  B., 
1927,  126). — The  theory  of  explosive  reactions 

previously  outlined  is  discussed  in  greater  detail. 

S.  K.  Tweedy. 

Kinetics  of  the  oxidation  of  hydriodic  acid  by 
free  oxygen  in  darkness  and  under  the  action  of 


light.  A.  Berthoud  and  G.  Nicolet  (Helv.  Chim. 
Acta,  1927,  10,  475 — 486). — In  absence  of  light,  the 
process  comprises  two  simultaneous  reactions,  of 
which  one  is  very  slow  and  independent  of  the  con¬ 
centration  of  the  iodine  produced,  whilst  the  other, 
more  rapid  reaction  proceeds  with  a  velocity  propor¬ 
tional  to  the  square  roots  of  the  iodine  and  of  the 
hydrogen-ion  concentrations.  The  velocity  of  this 
reaction  increases  at  first  rapidly,  and  then  more 
slowly  with  increasing  concentration  of  potassium 
iodide.  Under  the  action  of  feebly-absorbed  red  light, 
the  oxidation  proceeds  much  more  rapidly ;  never¬ 
theless,  the  reaction  is  essentially  similar  to  the  thermal 
reaction  catalysed  by  iodine.  The  velocity  of  the 
photochemical  reaction  is,  however,  proportional  to 
the  square  root  of  the  intensity  of  illumination,  and  it 
has  a  very  small  temperature  coefficient.  The  results 
indicate  that  the  action  of  the  light  consists  in  the 
dissociation  of  the  iodine  molecules  to  form  atoms 
which  assist  the  reaction,  presumably  by  the  formation 
of  an  intermediate  complex  with  oxygen .  The  reaction 
velocity  under  the  influence  of  blue  light,  which  is 
strongly  absorbed,  is  also  proportional  to  the  square 
root  of  the  intensity  of  illumination,  but  it  increases  to 
a  maximum  and  ultimately  decreases  as  the  iodine 
concentration  is  raised.  G.  A.  Elliott. 

Mutarotation.  II.  Relative  velocities  of 
mutarotation  of  a-  and  8-glucose  :  effect  of  acid 
and  salt.  J.  C.  Andrews  and  F.  P.  Worley  (J. 
Physical  Chem.,  1927,  31,  882—885;  cf.  Hudson  and 
Dale,  A.,  1917,  i,  320). — The  velocity  coefficients 
determined  in  aqueous  hydrochloric  acid  solutions 
at  25°,  for  both  forms  of  the  sugar,  lie  on  the  same 
straight  line.  The  addition  of  specially  purified 
sodium  chloride  up  to  a  concentration  of  8-63  g.-mols,/ 
1000  g.-mols.  of  water  has  no  effect  on  the  rate  of 
mutarotation  of  a-glucose  in  water.  Heating  the  salt 
to  120°  accelerates  the  rate,  and  after  fusion  of  the  salt 
an  even  greater  effect  is  observed. 

L.  S.  Theobald. 

Oxidisability  of  organic  substances.  G. 
Lejeune  (J.  Chim.  phys.,  1927,  24,  391-426).-The 
experimental  data  leading  to  the  conclusions  already 
published  (A.,  1926,  482)  are  now  given.  The  uni- 
molecular  velocity  coefficient  for  the  oxidation  of 
primary  alcohols  by  alkaline  permanganate  tends  to 
decrease  with  increase  in  the  number  of  carbon  atoms 
if  the  solution  is  buffered  to  pa  1 1*8  with  carbonate, 
whereas  with  a  hydrogen  carbonate  buffer  of  pn  8-3 
the  reverse  is  true.  In  acid  solutions,  the  oxidation 
with  permanganate  is  much  more  rapid  than  with 
chromic  acid.  The  effect  of  the  pa  on  the  reactivity 
of  secondary  alcohols  is  similar  to  that  observed  with 
primary  alcohols.  With  ketones,  the  magnitude  of 
the  temperature  coefficient  of  the  velocity  coefficient 
is  independent  of  the  nature  of  the  ketone.  The  rate 
of  oxidation  of  acetone  in  alkaline  solutions  increases 
in  a  linear  manner  with  the  pH.  R-  Cuthill, 

Reactions  in  the  solid  state  at  high  tem¬ 
peratures.  I.  Reaction  velocities  of  endo¬ 
thermic  decompositions.  W.  Jander  (Z.  anorg. 
Chem.,  1927, 163,  1—30).— The  relation  between  time 
and  reaction  velocity  in  the  solid  state  is  discussed, 
and  it  is  shown  mathematically  that  if  two  substances 
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capable  of  reacting  isothermally  are  in  contact,  the 
square  of  the  thickness  of  the  layer  of  reaction  product 
formed  must  be  proportional  to  the  time  of  contact ; 
an  expression  is  derived  for  testing  the  relationship 
experimentally.  An  equation  is  also  obtained  for  the 
relation  between  reaction  velocity  and  temperature. 
Measurement  of  the  carbon  dioxide  pressure  over  a 
mixture  of  barium  carbonate  and  silicon  dioxide  shows 
that  reaction  commences  at  about  700°,  and  that  its 
velocity  at  constant  temperatures  between  800°  and 
890°  is  in  agreement  with  the  theory.  The  theoretical 
relationship  between  reaction  velocity  and  temperature 
is  also  satisfied.  Similar  results  are  found  for  a 
mixture  of  barium  carbonate  and  molybdenum 
trioxide.  For  the  former  reaction,  the  velocity  is 
inversely  proportional  to  the  square  of  the  mean 
particle  radius,  as  required  by  the  theory. 

H,  F.  Gillbe. 

Thermal  decomposition  of  azomethane  over  a 
large  pressure  range.  H.  C.  Ramsberger  (J. 
Amer.  Chem.  Sac.,  1927  ,  49,  1495— 1499).— The 
thermal  decomposition  of  azomethane  at  290“  and  at 
330°  is  homogeneous  over  the  pressure  range  0-0259 — 
70-79  cm.  It  is  strictly  unimoleoular  only  at  the  lower 
pressures  at  290°  (of.  this  vol.,  425).  The  decomposi¬ 
tion  products  exert  the  same  influence  in  maintaining 
the  rate  as  their  equivalent  of  azomethane. 

S.  K.  Tweedy. 

Inversion  of  the  role  of  catalysts.  P.  Sabatier 
(Compt.  rend.,  1927,  185,  17 — 19). — A  catalyst  may 
often  act  on  a  system  in  two  opposite  senses,  according 
to  the  existing  conditions.  Numerous  examples  are 
quoted,  and  the  results  shown  to  be  compatible  with 
the  simpler  theories  of  catalysis.  In  particular, 
certain  metallic  oxides  (e.g.,  of  zinc)  behave  as  dehydro¬ 
genation  catalysts,  but  usually  have  an  activity  less 
than  that  of  finely-divided  metals.  The  behaviour  of 
these  oxides  also'  as  hydrogenation  catalysts  having 
less  activity  than  metals  is  the  basis  of  the  Patart 
process  for  the  synthesis  of  methyl  alcohol,  the  high 
temperature  required  being  compensated  for  by  an 
increase  in  pressure.  In  presence  of  a  more  powerful 
catalyst  (e.g.,  nickel),  this  reaction  passes  the  methyl 
alcohol  stage,  and  methane  is  produced.  J.  Grant, 

Acid  and  salt  effects  in  catalysed  reactions. 

K.  General  kinetic  method  for  the  determin¬ 

ation  of  the  degree  of  dissociation  of  water. 
H.  M.  Dawson  (J.C.S.,  1927,  1290— 1297).— The 
calculation  of  the  ionisation  constant  of  water  from 
the  results  of  ester  hydrolysis  by  means  of  the  equation 
^r— Vf/a-ifcon  is  described  (cf.  this  vol.,  632).  The 
minimum  velocity  of  reaction,  iu,  must  be  measured 
in  buffer  solutions,  preferably,  for  mathematical 
simplicity,  of  constant  acid  or  constant  salt  concen¬ 
tration,  The  acid  and  salt  effects  associated  with  the 
use  o[  buffer  solutions  for  the  stabilisation  of  pn  in 
reaction  velocity  measurements  are  discussed.  From 
the  results  of  Karlsson’s  experiments  {A.,  1925,  ii, 
,  the  values  Kv=  1  -25  X  10'14  at  25°  and  34  x  10-11 
&l  Sa-5°  are  calculated.  S.  K.  Tweedy. 

Affluence  of  water  on  the  combination  of  the 
nalogens  with  hydrogen.  M.  Bodenstein  and 
».  Jost(J.  Amer.  Chem.  Soc.,  1927,49,  1416—1418). 

Experiments  are  described  indicating  that  the 
3c 


investigations  of  Lewis  and  Rideal  (A.,  1926,  1111)  do 
not  prove  that  intensive  drying  retards  the  reaction 
between  hydrogen  and  bromine  or  iodine.  The 
presence  of  phosphorus  pentoxide  in  the  heated  gases 
ia  shown  to  vitiate  the  results.  S.  K.  Tweedy. 

Chain-reaction  theory  of  negative  catalysis. 
H.  L.  J.  Backstrom  (J.  Amer.  Chem.  Soc.,  1927,  49, 
1460 — 1472). — The  autoxidation  of  benzaldehyde,  of 
heptaldehyde,  and  of  sodium  sulphite  solution  at  20°, 
both  in  the  light  and  in  the  dark,  exhibits  marked 
negative  catalysis.  An  inhibitor  for  the  light  reaction 
invariably  inhibits  the  dark  reaction,  although  in  the 
ease  of  benzaldehyde  the  dark  reaction  is  the  more 
sensitive  to  inhibitors.  Some  inhibitors  suppress  the 
light  reaction  in  the  case  of  sodium  sulphite  more 
strongly  than  the  dark  reaction ;  alcohols  exert 
parallel  effects  on  both  reactions.  Quantum  efficiency 
measurements  indicate  that  a  large  number  of  mole¬ 
cules  react  for  every  light-quantum  absorbed,  and,  in 
general,  it  is  concluded  that  the  above  photochemical 
reactions  represent  instances  of  thermal  chain  reactions 
(cf.  Christiansen,  A.,  1924,  ii,  242).  S.  K.  Tweedy. 

Activity  of  various  metals  and  metal  oxide 
catalysts  in  promoting  the  oxidation  of  methane 
by  air.  W.  P.  Yant  and  C.  O.  Hawk  (J.  Amer. 
Chem.  Soc.,  1927,  49,  1454— 1460).— The  catalytic 
oxidation  of  3-75 — 4*1%  of  methane  in  air  by  various 
metals,  metal  oxides,  and  mixtures  of  oxides  was 
investigated  between  150°  and  350°.  Cobaltic  oxide 
was  the  most  efficient  catalyst  ;  excluding  mixtures, 
it  was  followed  by  manganese  dioxide  and  nickelic 
oxide.  10%  of  platinum- black  when  added  to  metallic 
nickel  appears  to  act  as  a  promoter.  Mixtures  of  the 
oxides  gave  results  corresponding  with  the  proportion 
of  each  active  material  present.  ’  S.  K.  Tweedy. 

Reduction  of  mixed  oxides.  Copper  and  zinc 
oxides.  W.  Rogers,  jun.  (J.  Amer.  Chem.  Soc., 
1927,  49,  1432 — 1435). — Zinc  oxide  in  a  mixture  with 
copper  oxide  (prepared  in  the  fused  state)  is  completely 
reduced  by  hydrogen  at  300°.  It  is  considered  that 
the  presence  of  one  oxide  prevents  the  crystal  units 
of  the  other  oxide  from  arranging  themselves  in  the 
normal  -way.  The  forces  between  the  units  in  the 
lattice  structure  are  thus  altered,  and  the  properties 
of  each  component  would  be  expected  to  be  different 
from  those  for  the  pure  state.  S.  K.  Tweedy. 

Catalytic  activity  of  lead.  F.  A.  Madenwald, 
C.  0.  Henke,  and  O.  W.  Brown  (J.  Physical  Chem., 
1927,  31,  862 — 866). — The  activity  of  various  lead 
catalysts  in  the  reduction  of  nitrobenzene  by  hydrogen 
has  been  compared  by  the  method  previously  used 
(Brown  and  Henke,  A.,  1922,  i,  445).  Light  red 
lead,  heavy  red  lead,  and  a  light  and  a  heavy  litharge, 
prepared  from  recrystallised  lead  nitrate  by  varying 
heat  treatments,  on  reduction  by  hydrogen  at  30S° 
gave  the  catalysts  used.  The  activity  of  the  catalysts 
increased  with  use,  but  more  slowly  than  is  the  case 
with  copper  catalysts.  It  also  increased  more  rapidly 
in  an  iron  than  in  a  glass  tube.  The  initial  activity 
of  the  different  samples  varies,  but  the  final  activity 
is  the  same.  The  optimum  temperature  for  the 
reduction  of  nitrobenzene  is  308°,  and  one  catalyst 
prepared  from  heavy  litharge  maintained  a  97%  yield 
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of  aniline  for  approximately  200  experiments.  Grind¬ 
ing  the  catalyst  had  no  permanent  effect  on  its  activity, 
but  hydrogen  alone  destroyed  the  activity.  The 
optimum  rate  of  flow  is  14  litres  of  hydrogen  and 
4  g.  of  nitrobenzene  per  hr.  at  308°,  Appreciable 
yields  of  azobenzene  (up  to  25%)  were  obtained  only 
during  the  first  few  runs.  L.  S.  Theobald. 

Catalytic  actions  of  silver  chloride  in  oxidation- 
reduction  processes.  R.  Lang  (Ber.,  1927,  60,  [J3], 
1389 — 1390). — A  solution  containing  the  higher 
chlorides  of  manganese  in  2-5Ar- hydrochloric  acid, 
which  docs  not  decompose  appreciably  at  the  atmo¬ 
spheric  temperature,  rapidly  and  quantitatively  yields 
chlorine  and  manganous  chloride  after  addition  of 
silver  nitrate.  If  the  acid  is  more  dilute,  a  higher 
temperature  is  required  for  the  change.  Ceric  nitrate 
dissolved  in  hydrochloric  acid  becomes  almost 
instantaneously  decolorised  after  addition  of  silver 
nitrate.  H.  Wren. 

New  kinds  of  mixed  crystals.  III.  D.  Balarev 
and  G.  Kandilarov  (Z.  anorg.  Chem.,  1927,  163, 
141 — 144 ;  cf.  A.,  1926,  1195). — The  presence  of 
finely-divided  barium  sulphate  reduces  the  velocity 
of  oxidation  of  hydrogen  chloride  by  permanganates 
in  dilute  solution.  That  the  barium  sulphate  does 
not  behave  as  a  chemically  inert  substance  is  demon¬ 
strated  by  the  fact  that  no  diminution  of  the  reaction 
velocity  is  caused  by  the  presence  of  sand.  For 
different  permanganates,  the  magnitude  of  the  effect 
is  different,  being  greatest  for  potassium  perman¬ 
ganate.  The  phenomenon  is  ascribed  to  variations 
in  the  extent  of  the  adsorption  of  different  perman¬ 
ganates  by  barium  sulphate.  H.  F.  Gii.lbe. 

Electrolytic  oxidation  of  concentrated  formic 
acid  solutions.  F.  Muller  (Z.  Elektrochem.,  1927, 
33,  173—176). — A  95%  formic  acid  solution  (some¬ 
times  with  addition  of  5%  of  sodium  formate)  has 
been  electrolysed  between  platinum  electrodes  at 
0-065  amp. /cm.2  The  theoretical  amount  of  hydrogen 
was  obtained  at  the  cathode,  but  it  was  accompanied 
by  considerable  amounts  of  carbon  dioxide.  At  the 
anode,  however,  the  carbon  dioxide  obtained  was 
always  less  than  that  corresponding  with  the  process 
2HC02'  -j~® =H-C02H  -f-  C02.  This  deficiency  is 
shown  to  be  due  to  the  considerable  solubility  of 
carbon  dioxide  in  the  electrolyte.  Diffusion  of  carbon 
dioxide  in  solution  to  the  cathode  causes  it  to  be 
carried  off  with  the  hydrogen  evolved  there.  When 
the  electrodes  are  separated  by  a  diaphragm,  no 
carbon  dioxide  is  obtained  at  the  cathode. 

H.  J.  T.  Elungham. 

Action  of  iron  as  an  impurity  in  the  lead 
accumulator.  I  and  II.  F.  M.  Lea  and  J.  T. 
Crennell. — See  B.,  1927,  528. 

Oxidation  of  sodium  plumbite  to  plumb  ate  by 

alternating  current.  II.  F.  Jirsa  and  F. 

Kornalik  (Z.  Elektrochem.,  1927,  33,  192 — 196). — 
The  current  efficiency,  -q,  for  the  production  of  sodium 
plumbate  by  the  passage  of  sinusoidal  alternating 
current  through  sodium  hydroxide  solutions  saturated 
with  lead  monoxide  has  been  investigated  under 
various  conditions  (cf.  A.,  1920,  ii,  620),’  With  elec¬ 
trodes  of  gold  or  cadmium,  q  is  extremely  small, 
with  palladium  it  is  somewhat  higher,  but  with  nickel 


electrodes  it  is  about  ten  times  as  great  as  with 
palladium.  With  nickel  electrodes,  ij  decreases  with 
increasing  alkali  concentration  up  to  1-5 N,  then 
increases  up  to  4-5AT,  and  finally  diminishes  at  higher 
concentrations  :  with  palladium  electrodes,  however, 
these  variations  are  reversed,  the  maximum  being  at 
1-5A.  Using  alternating  current  at  49  cycles,  the 
highest  value  of  q  recorded  is  11-33%  (calculated  on 
current  shown  by  an  alternating-current  ammeter), 
using  0-412  amp./em.2  at  nickel  electrodes  in  4-GGA’- 
sodium  hydroxide  saturated  with  lead  oxide  at  18°. 
Increasing  the  frequency  over  the  range  from  18  to 
60  cycles  decreases  ?/  considerably.  With  platinum 
electrodes,  no  oxidation  to  plumbate  occurs,  but  the 
platinum  is  attacked,  giving  a  brown  deposit  con¬ 
taining  lead  and  platinum,  the  latter  being  partly  in 
the  metallic  state  and  partly  in  the  form  of  platinic 
oxide.  It  is  believed  that  platinum  dissolves  essen¬ 
tially  in  the  bivalent  form,  which  subsequently 

changes  to  satisfy  the  equilibrium  2Pt"=^Pt"" . f-'Pt. 

The  dissolution  of  platinum  in  pure  A-sodium  hydr¬ 
oxide  by  alternating  current  is  also  examined. 

H.  J.  T.  Elijngham, 

Production  of  ozone  in  air  by  ultra-violet  rays. 
J.  Dadlez  (Compt.  rend.,  1927,  185,  89 — 91). — The 
diminution  of  the  ozone  content  of  the  air  at  increasing 
distances  from  quartz  lamps  of  various  makes  and 
candle-powers  has  been  measured.  The  minimum 
ozone  content  of  air  producing  the  first  symptoms  of 
distress  in  adults  is  1-0 — 1-5  mg./m.3,  the  effects  being 
felt  after  30  min.  Since  only  0-05 — 0-3  mg./m.3  of 
ozone  are  produced  normally,  there  is  little  chance 
of  danger  in  a  large,  well-ventilated  room.  The 
symptoms  produced  in  an  adult  after  various  periods 
in  atmospheres  containing  various  amounts  of  ozone 
arc  described.  J.  Grakt. 

Glow  in  hydrogen  at  high  pressure.  J. 
Kaplan  (Nature,  1927,  120,  48). — During  attempts 
to  obtain  atomic  hydrogen  by  means  of  an  incan¬ 
descent  tungsten  filament  in  wet  hydrogen  at  20— 
350  mm.  pressure,  a  blue  glow  was  observed.  The 
glow  may  be  caused  by  some  material  liberated  from 
the  filament;  it  is  not  due  to  excitation  of  the 
hydrogen  by  electrons  from  the  filament.  The  spec¬ 
trum  of  the  glow  extends  from  5000  to  4400  A.,  and 
is  probably  continuous.  A.  A.  Eldridge. 

Photolysis  of  hydrogen  cyanide  by  the  total  and 
filtered  radiations  of  the  mercury  arc.  A. 
Andant  and  E.  Rousseau  (Compt.  rend.,  1927, 184, 
1 553—1 555)  .—The  method  previously  described  (this 
vol.,  538)  has  been  applied  to  the  irradiation  of 
cherry-laurel  water  covered  with  a  layer  of  olive  oil, 
and  containing  pure  manganous  chloride  (0-126%)- 
After  4  hrs.,  the  phenomenon  of  photocatolysi 
follows  that  of  photolysis.  The  mercury  radiatio 
3650  A.  produces,  under  the  same  conditions,  a  photo- 
lytic  effect  of  the  same  order  as  that  produced  bj 
the  whole  of  the  mercury  radiations  up  to  3130  A 
Allowing  for  the  selective  absorption  of  the  raj 
3650  A.,  it  appears  that  photolysis  by  ultra-violei 
radiation  is  inhibited  by  the  presence  of  radiations 
of  greater  wave-length.  J-  Grant. 

Effect  of  added  gases  on  the  decomposition  o: 
ammonia  sensitised  by  optically  excited  mercur 
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vapour.  A.  0.  G.  Mitchell  and  R.  G.  Dickinson 
(J.  Amer,  Chem,  Soc.,  1927,  49,  1478 — 14S5). — 
Whereas  argon  and  nitrogen  at  0-3  mm.  pressure 
have  no  influence  on  the  rate  of  photochemical  de¬ 
composition  of  ammonia  sensitised  to  2537  A.  by 
optically  excited  mercury  vapour,  hydrogen  at  the 
same  and  lower  pressures  has  a  large  inhibiting  effect 
(Stuart,  A.,  1925,  ii,  629).  This  is  partly  due  to  the 
fact  that  hydrogen  can  be  activated  by  collisions  of 
the  second”  kind  with  excited  mercury  atoms,  this 
activated  hydrogen  having  no  effect  on  the  ammonia 
decomposition.  Hydrogen  can  also  take  activation 
from  activated  ammonia  (cf.  Kuhn,  A.,  1924,  ii,  249). 
The  rate  of  decomposition  of  the  ammonia  increases 
with  increasing  pressure.  The  specific  rate  of  activ¬ 
ation  of  ammonia  is  4%  of  that  of  hydrogen  by  excited 
mercury  atoms.  S.  K.  Tweedy. 

Light  oxidation  of  alcohols  as  contribution  to 
the  knowledge  of  photochemical  phenomena. 
J.  Boeseken  and  S.  L.  Landed] jk  (Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1927,  30,  189 — 196). — Certain 
aromatic  mono-  and  aliphatic  a-di-ketones  can  behave 
as  photocatalysts  in  the  oxidation  of  alcohols  to  the 
corresponding  aldehyde.  The  photoactive  region  lies 
between  400  and  410  gu.  The  theoretical  bearing  of 
these  results  is  discussed.  The  reaction  has  been 
used  to  effect  the  decomposition  of  optical  antipodes. 
i-Mcnthyl  benzophenone-p-earboxylate  was  dissolved 
in  niethylethylcarbinol,  and  exposed  to  light  in  pres¬ 
ence  of  oxygen.  The  racemic  alcohol  was  used,  and 
after  the  experiment  the  fractionated  alcohol  was 
found  to  be  kevorotatory.  W.  E.  Downey. 

Photochemical  reaction  of  bromine  with 
fumaric  and  maleic  esters.  J.  Eggert  [with  P, 
Wachholtz  and  R.  Schmidt]  (Oesterr.  Chem.  Ztg., 
1927,  30,  110). — Measurements  of  the  rate  of  photo¬ 
chemical  conversion  of  ethyl  maleate  into  fumarate  in 
carbon  tetrachloride  solution,  in  presence  of  bromine, 
show  that  the  quantum  efficiency  varies  with  tem¬ 
perature  and  the  wave-length  of  the  light  used,  but 
is  independent  of  the  concentrations  of  ester,  bromine, 
and  added  ethyl  fumarate.  The  photochemical  effect 
is  merely  the  initiator  of  the  process,  which  is  essen¬ 
tially  chemical.  The  process  is  complicated  by  the 
faet  that,  under  the  experimental  conditions,  both 
esters  take  up  bromine,  the  quantum  efficiency  of 
this  reaction  varying  with  the  concentration  of 
bromine.  A  reaction  mechanism  is  suggested  accord¬ 
ing  to  which  bromine  atoms  are  responsible  for  the 
observed  effects.  Bromine  molecules  are  first  dis¬ 
sociated  into  their  atoms,  which  form  an  intermediate 
complex  on  collision  with  ester  molecules.  The  com¬ 
plex  is  very  unstable,  and  undergoes  rearrangement 
and  subsequent  decomposition.  Collisions  between 
bromine  molecules  and  the  complex  are  responsible 
lor  the  appearance  of  dibromosuccinic  ester.  Experi¬ 
ments  with  the  methyl  esters  and  with  an  aqueous 
solution  containing  maleic  acid,  bromic  acid,  and  a 
!errous  salt  furnish  evidence  in  support  of  the  sug¬ 
gested  mechanism.  J.  S.  Carter. 

Addition  of  bromine  to  a-phenylcinnamonitrile 
^der  the  influence  of  light.  A.  Berthoud  and 
7  Nic°let  (Helv.  Chim.  Acta,  1927,  10,  417—429; 
c-  Berthoud  and  Bellenot,  A.,  1924,  ii,  327;  Plot¬ 


nikov,  “  Lehrbuch  der  Photochemie,”  p.  250). — The 
addition  of  bromine  to  a-phenylcimiamonitrile  and 
the  reverse  reaction  both  take  place  much  more  slowly 
in  the  dark  than  Bauer  and  Moser  allege  (A.,  1907, 
i,  307).  The  rate  of  addition,  d[dibromide]/df,  for 
small  absorption  is  Aq/jf^bromine]15 ;  for  total  ab¬ 
sorption,  Aq/“  “[bromine],  The  thermal  coefficient  is 
1-4.  The  photochemical  decomposition  of  the  di¬ 
bromide  occurs  only  in  ’presence  of  bromine,  which 
acts  as  an  optical  sensitiser.  The  rate  of  this  reaction, 
— d[dibromide]/di,  when  the  nitrile  is  in  large  excess, 
is  for  small  absorption  Aq/j[  “[di  bromi dc][bro m ine ]° 3 / 
[nitrile],  for  total  absorption  Aq/|'5[dibromide]/ 
[nitrile];  whilst  in  absence  of  large  excess  of  nitrile 
the  denominator  must  be  [nitrile] +m[di bromide]. 
The  thermal  coefficient  is  1-96.  The  photochemical 
equilibrium  is  independent  of  intensity  of  illumination, 
and  is  represented  by  the  expression  K '=  ([nitrile]  j- 
m[dibromidc]) [brom ine] /[ch bromide],  m  becoming  zero 
when  the  nitrile  is  in  large  excess.  A  theory  of  these 
results,  which  are  quite  different  from  those  of  Plot¬ 
nikov,  is  developed.  C.  Hollins. 

Oxidising  agents  in  the  study  of  the  sensitivity 
of  photographic  emulsions.  W.  Clark. — See  B., 
1927,  507. 

Precipitation  of  metals  and  their  oxides  from 
salt  solutions  by  hydrogen  at  high  temperatures 
and  pressures,  and  synthesis  of  minerals.  I. 
Influence  of  other  metals  in  the  precipitation  of 
copper.  W.  Ipatiev  and  N.  Klinkoia.  II.  Pre¬ 
cipitation  of  oxides  from  salts  of  chromium, 
manganese,  and  iron.  W.  Ipatiev  and  A. 
Kisselev.  III.  Precipitation  of  metals  of  the 
iron  group  from  solutions  of  their  cyanides  and 
salts  with  organic  acids.  W.  Ipatiev  and  I.  N. 
Kondyrev.  IV.  Precipitation  of  phosphorus, 
arsenic,  and  antimony  from  their  salts  at  high 
temperatures  and  pressures.  W.  Ipatiev  and 
W.  Nikolaiev  (J.  Russ.  Phys.  Chem.  Soc.,  1926,  58, 
664—686,  686—692,  692—698,  698— 704).— I.  The 
effect  of  temperature,  pressure,  concentration,  and 
duration  of  reaction,  as  well  as  the  presence  of  the 
salts  of  iron,  nickel,  zinc,  and  of  free  acids  on  the 
precipitation  of  copper  from  solutions  of  its  salts 
(mainly  copper  sulphate)  was  investigated.  The  ex¬ 
periments  were  performed  in  glass  tubes,  but  above 
200°  quartz  vessels  were  used.  Increase  of  concen¬ 
tration  gave  a  precipitate  containing  cuprous  oxide 
and  basic  salts,  owing  to  secondary  hydrolysis  reac¬ 
tions.  The  amount  of  copper  precipitated  was  pro¬ 
portional  to  the  time.  Rise  of  temperature  favours 
deposition  up  to  150°,  hut  above  that  inhibits  it. 
Increase  of  pressure  always  favours  deposition.  The 
significance  of  these  results  from  the  point  of  view 
of  the  dynamics  of  the  reactions  is  discussed.  Above 
150°,  the  sulphuric  aeid  liberated  was  reduced  by 
the  hydrogen,  the  deposited  copper  acting  as  a 
catalyst,  and  cuprous  oxide  or  basic  salts  were 
formed.  At  higher  temperatures  and  pressures,  cupric 
sulphide  was  obtained  in  a  crystalline  form.  Addition 
of  free  sulphuric  acid  in  small  quantities  favoured 
the  precipitation  of  metallic  copper,  since  it  inhibited 
the  secondary  hydrolytic  reactions.  The  addition  of 
salts  of  nickel,  zinc,  and  iron  had  no  effect  on  the 
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precipitation  of  copper,  provided  some  free  acid  was 
present  to  prevent  the  formation  of  basic  salts  of  the 
metals. 

II.  The  experiments  were  performed  at  higher 
temperatures  (300°)  and  pressures  (>150  atm.)  in 
silver,  gold,  and  platinum  balls,  as  quartz  vessels 
gave  with  the  salts  crystals  of  metal  silicates.  Basic 
salts  and  oxides  of  the  metals  were  obtained  as  well- 
developed  crystals,  often  identical  with  the  naturally- 
occurring  minerals.  Chromic  acid  gave  at  300°  and 
150 — ISO  atm.  a  greyish-violet  powder,  of  the  formula 
0r203,ll20,  whilst  in  a  quartz  tube  a  bright  green 
substance  of  the  same  composition  was  obtained. 
A  mixture  of  potassium  chromate  and  sulphuric  acid 
(50%)  gave  an  insoluble  crystalline  substance  of  the 
formula  Cr2(S04)3,Cr203,K20,H20,  which  was  exam¬ 
ined  by  the  X-ray  spectrograph.  Potassium  mangan- 
ate  and  manganese  nitrate  under  similar  conditions 
gave  the  crystalline  mineral  hausmannite  Mn304,H20. 
In  presence  of  free  nitric  acid  in  a  quartz  tube 
a  manganese  silicate  was  obtained.  Manganese 
chloride  gave  a  hydrated  oxide,  Mn0,H20,  whilst 
manganese  sulphate  gave  manganese  sulphide. 

Iron  salts  precipitated  mixtures  of  iron  oxide,  and 
finally,  as  the  pressure  increased  and  the  temperature 
was  raised,  crystalline  magnetic  iron  oxide,  Fe304. 
No  metallic  iron  was  obtained,  even  when  potassium 
ferrocyanide  was  used,  which  on  decomposition  gave 
first  formic  acid  and  then  nascent  hydrogen,  capable 
of  reducing  any  iron  oxide,  owing  to  hydrolytic 
reactions.  Ferric  chloride  gave  a  white,  crystalline 
mass ;  ferric  acetate  did  not  react,  except  with  water- 
gas,  when  forrosoferric  oxide  was  obtained ;  ferrous 
sulphate  precipitated  a  mixture  of  magnetic  oxide 
and  ferrous  sulphide. 

III.  Iron  formate  gave  magnetic  oxide;  nickel 
formate  gave  metallic  nickel  mixed  with  nickel  oxide, 
the  amount  of  which  increased  with  rise  of  temper¬ 
ature  and  pressure,  owing  to  hydrolysis,  whilst  nickel 
cyanide  gave  only  anhydrous,  crystalline,  black 
nickelous  oxide.  Ferrous  cyanide,  formate,  and 
acetate  gave  magnetic  oxide,  whilst  the  thiocyanate 
gave  a  mixturo  of  oxide  and  sulphide.  With  the 
double  cyanide  of  potassium  and  manganese,  crys¬ 
talline  manganese  carbonate  was  obtained.  In  a 
quartz  tube,  manganese  and  zinc  nitrate  deposited 
the  corresponding  crystalline  silicates. 

IV.  Free  phosphoric  acid  and  its  alkali  salts  re¬ 
mained  unaffected,  but  ferric  phosphate  gave  a  con¬ 
tinuous  series  of  crystalline  complex  phosphates  of 
the  type  Fe"'„Fe"mP04,:rH20,  depending  on  the 
conditions,  identical  with  the  naturally  occurring 
minerals — the  vivianites.  Lead  phosphate  at  250 — - 
300  atm.  and  360 — 400°  deposited  a  colloidal  orange 
oxide,  Pb20,  and  hypophosphorous  acid,  whilst  with 
water-gas  at  400  atm.,  phosphine  and  some  metallic 
lead  were  obtained.  With  lead  hypophosphite,  at  high 
pressures,  in  presence  of  water,  black,  elementary 
phosphorus  was  formed.  This  form  was  also  obtained 
by  the  action  of  water  on  red  phosphorus  at  260° 
and  100  atm.  The  salts  of  arsenic  acid  and  iron 
oxide  gave  green,  crystalline  hydrated  ferric  arsenate, 
identical  with  the  mineral  scorodite.  Further  action 
resulted  in  the  formation  of  elementary  arsenic.  If 
the  action  is  prolonged  for  a  few  days,  crystalline 


arsenical  pyrites,  Fe"'„Asm,  is  obtained.  Copper 
arsenate  gave  the  mineral  domeite  (cuprous  arsenide, 
Cu3As).  With  elementary  arsenic  a  little  arsine  was 
evolved.  Antimony  sulphate  formed  crystals  of  anti¬ 
mony  glance,  Sb2S3,  and  potassium  pyroantimonato 
formed  crystalline  elementary  antimony.  In  general, 
antimony  salts  are  more  easily  reduced  than  those  of 
arsenic  and  phosphorus.  M.  Zvegintzov. 

Donnie  sulphates  of  the  copper-magnesium 
group  and  the  sulphonium  bases.  I.  P.  C.  Ray 
and  N.  Ray  (J.  Indian  Client.  Soc.,  1927,  4,  37 — 
42). — Double  sulphates  having  the  general  formula 

M"S04,(Et3S)2S04,10H20,  where  M"=Fe",  Zn,  Ni, 
Co,  Cd,  have  been  prepared  by  slow  evaporation  of 
triethylsulphonium  sulphate  (obtainable  only  in  solu¬ 
tion)  with  the  appropriate  metallic  sulphate  in  the 
ratio  2:1.  These  compounds  are  hygroscopic ;  alco¬ 
hol  added  to  their  aqueous  solutions  causes  separation 
of  the  inorganic  components.  Salts  of  the  type 
2M"S0,j,(Et3S)2S04,llH20  wrere  also  formed,  where 
M"=Mg  or  Mn,  and  when  trimethylsulphonium 
sulphate  was  substituted  for  the  ethyl  derivative 
nickel  formed  a  salt  of  this  type. 

B.  W.  Anderson, 

Reactions  of  active  magnesium.  A.  P.  Teren¬ 
tiev  (Z.  anorg.  Cliem.,  1927,  162,  349 — 352). — Active 
magnesium  may  be  prepared  by  passing  the  vapour 
of  an  alcoholic  solution  of  iodine  over  the  powdered 
metal;  1  g.  of  iodine  is  sufficient  to  activate  24 g,  of 
magnesium,  which  must  be  dried  beforehand  by 
strong  beating.  The  active  product  must  be  freshly 
prepared  for  use,  as  it  is  very  hygroscopic  and  its 
activity  is  destroyed  by  traces  of  moisture.  A 
mixture  of  active  magnesium  and  ethyl  alcohol  does 
not  reduce  the  methyl  esters  of  the  fatty  acids,  but 
yields  the  ethyl  esters.  When  heated  in  ammonia 
at  350 — 400°,  the  active  metal  forms  a  grey  powder, 
consisting  of  magnesium  amide.  Ordinary  magnesium 
reacts  with  aniline  vapour  at  about  370°,  whereas 
the  active  form  reacts  with  the  vapour  at  about 
240°  and  with  the  liquid  at  130 — 140°. 

H.  F.  Gu-lbe. 

Setting  of  dilivdrates  of  calcium  sulphate. 
P.  P.  Budnikov.— ^See  B.,  1927,  483. 

Decomposition  of  monocalcium  phosphate  by 
water.  A.  Sanfourche  and  B.  Focet  (Compt. 
rend.,  1927,  184,  1652— 1655).— The  weight  of _ salt 
entering  into  reaction  and  the  degree  of  decomposition 
of  crystalline  monoealcium  phosphate  in  aqueous 
solutions  at  20°  may  be  determined  by  titration  of 
the  acid  liberated  in  the  reaction  2CaH4(P04)2= 
2H3P04+ Ca2H0(P04)2.  The  amount  of  salt  decom¬ 
posed  increases  (rapidly  at  first)  with  the  amount 
present,  0-407  being  decomposed  in  the  case  of  a 
saturated  solution  (63%).  The  presence  of  calcium 
sulphate  in  the  anhydrous  form  lias  no  effect  on  tie 
decomposition  curve,  hut  there  is  indirect  evidence 
that  when  it  is  present  as  the  hemihydrate  a  double 
salt  is  formed  with  the  dicalcium  phosphate  produced 
during  the  reaction.  Thus,  up  to  a  certain  concen¬ 
tration  of  phosphate,  depending  on  the  amount  of 
calcium  sulphate  present,  the  decomposition,  is  char¬ 
acteristic  of  a  normal  salt.  Beyond  this  point,  it  is 
characteristic  of  the  decomposition  of  the  pure  phos- 
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phato,  except  that  the  amount  decomposed  increases 
with  the  concentration  of  calcium  sulphate. 

J.  Grant. 

New  scaly  variety  of  aluminium  hydroxide. 
P.  Neogi  and  A.  K.  Mitea  (J.O.S.,  1927, 1222—1223). 
— ' The  reduction  of  concentrated  barium  nitrate  (or, 
although  loss  satisfactory,  strontium  nitrate)  solution 
with  aluminium-mercury  couple  at  0°  yields  stable 
scales  (probably  isometric  crystals)  of  A1203,4H20, 
<jPl  1-5490,  soluble  in  mineral  acids,  but  insoluble  in 
methylamine.  One  molecule  of  water  is  lost  at  100°, 
and  the  last  molecule,  with  difficulty,  at  red  heat. 
Impure  products  are  also  obtained  by  the  similar 
reduction  of  alkali  bromates  and  iodates. 

S.  K,  Tweedy. 

Alkali  and  alkaline-earth  hexahromostannates 
fHb2SnBr6,  Cs„SnBra,  andBeSnBr0l10H2O].  G.  I. 
Costeanu  (Ber.,  1927,  60,  [BJ,  1312— 1315).— The 
hexabromostannates  of  rubidium,  ccesium,  and  beryllium 
are  obtained  from  their  components  in  aqueous  solu¬ 
tion  or,  in  the  case  of  caesium,  from  the  carbonate 
and  hexabromostannic  acid.  The  two  former  are 
more  stable  and  less  soluble  than  the  other  alkali 
hexahromostannates;  the  beryllium  salt  resembles 
the  magnesium  compound.  H.  Wren. 

Nitrogen  sulphide.  S.  A.  Vosnessenski  (J. 
Buss.  Phys.  Chem.  Soc.,  1927,  59,  221— 232).— Pure 
nitrogen  sulphide  is  obtained  by  passing  ammonia 
mixed  with  air  into  an  anhydrous  benzene  solution 
(20%  by  weight)  of  sulphur  dichloride.  After  this 
reaction,  the  mixture  is  filtered  through  flannel,  the 
nitrogen  sulphide  extracted  in  a  Soxhlet  apparatus 
with  benzene,  and  recrystallised  from  benzene.  The 
product  (yield,  20%,  calculated  on  sulphur  dichloride) 
lad  m.  p.  179° ;  the  presence  of  sulphur  has  a  great 
influence  in  lowering  the  m.  p.  Near  the  m.  p., 
sublimation  occurs,  and  at  higher  temperatures  the 
compound  explodes.  The  sulphide  has  d  2-2,  mol. 
vrt.  184-3,  indicating  the  formula  N4S4.  Decomposi¬ 
tion  occurs  in  a  damp  atmosphere  and  in  water,  hot 
water  decomposing  it  violently.  Data  are  given  of 
ha  solubility  in  carbon  disulphide,  benzene,  and  ethyl 
alcohol.  The  reactions  with  water,  acid,  and  alkali, 
respectively,  are  fully  investigated.  General  methods 
for  preparing  the  series  of  additive  compounds 
N4S4j2NH,,  N4S4,2C12,  N4S4,2Br2,  3N4S4,2SC12, 

N4S4,SOk,  and  N4S4,2SC12  are  given.  The  structural 
formula  suggested,  SlS(dN'S:N)2,  agrees  with  (1)  the 
equation  N4B4-f  I2HCl=4NH,+4S-f  12C1,  for  it  may 
he  hero  assumed  that  the  sulphur  and  nitrogen  are 
■combined  by  twelve  valencies,  and  that  the  atoms 
of  nitrogen  are  not  combined  among  themselves; 
(2)  the  formulation  of  its  metallic  derivatives 

S'-S<|>Pb  and  S<l|p>Hg;  (3)  the  data  obtained 

•on  hydrolysis.  However,  the  formula  does  not  ex- 
flam  the  reaction  N4S4+Me-COCl — ^N3S4C1  and  the 
Production  of  the  compounds  N3S4Br,  NgS^O^ 
or  the  reaction  N3S4Cl-fNH3 — >N4S4. 

_  J.  Kaye. 

Formation  of  ozone  By  electric  discharge  in 
presence  of  foreign  gases.  A.  Pink  us  and  A. 
Jduard  (J.  Chim.  phys.,  1927, 24,  370— 390).— When 
’0XJgen  is  subjected  to  the  silent  discharge,  the  frac¬ 


tion  which  is  ozonised  is,  for  a  given  rate  of  flow  of 
the  gases,  nearly  the  same  for  all  pressures  between 
300  and  600  mm.,  this  being  a  maximum  value. 
Under  comparable  conditions  of  pressure  and  rate  of 
flow,  hydrogen  and,  to  a  less  extent,  silicon  tetra- 
fluoride  reduce  the  yield  of  ozone.  If  the  rate  of 
flow  is  high  and  the  voltage  is  small,  the  presence  of 
nitrogen  may  cause  the  yield  to  be  better  than  with 
pure  oxygen  under  comparable  conditions.  With 
increase  in  the  voltage  and  decrease  in  the  rate  of 
flow,  however,  the  optimum  amount  of  nitrogen 
diminishes,  probably  because  in  these  circumstances 
more  oxides  of  nitrogen  are  formed,  and  these  exert 
a  greater  destructive  action  on  the  ozone,  according 
to  the  equations  2NO+ 03=N206,  and  2N02+03= 
N205+02.  R.  Cothill. 

Oxidation  with  fluorine.  VII.  Action  of 
fluorine  on  water  and  alkali  hydroxide  solutions. 
VIH.  Unstable  peroxide  from  sulphuric  acid. 
EX.  Action  of  fluorine  on  phosphoric  acid, 
phosphates,  and  pyrophosphates.  X.  Action  of 
fluorine  on  carbonates  and  borates.  F,  Fighter 
and  W.  Bladergroen  (Helv.  Chim.  Acta,  1927,  10, 
549—552,  553—559,  559—565,  566—570;  ef.  this 
vol.,  123).— VII.  When  fluorine  is  led  into  water, 
hydrogen  peroxide  is  produced  in  amounts  which  at 
first  increase  rapidly  and  then  decrease  as  the  time 
of  treatment  is  prolonged.  The  decrease  is  attributed 
to  the  decomposition  of  the  peroxide  by  ozone,  which 
is  formed  in  the  later  stages.  Fluorine  forms  with 
concentrated  potassium  hydroxide  solution  at  —20° 
a  brown,  explosive  compound  which  is  probably 
potassium  ozonide.  This  substance  is  decomposed 
by  water  with  the  formation  of  molecular  oxygen 
and  a  small  amount  of  hydrogen  peroxide. 

VIII.  The  unstable  compound  previously  recorded 
(A.,  1926,  925)  is  formed  in  greatest  amount  when 
cooled,  2-351f-sulphuric  acid  is  treated  with  fluorine ; 
it  may  also  be  obtained  in  almost  equal  amount 
(equivalent  to  4-4%  of  the  total  sulphate  when  cal¬ 
culated  as  S04)  from  solutions  of  sulphates  or  hydrogen 
sulphates  of  medium  concentration.  The  substance 
oxidises  manganous  sulphate  rapidly  to  permanganate, 
precipitates  silver  peroxide  immediately  from  silver 
nitrate  solution,  and  also  oxidises  phenolphthalein 
to  fluorescein  and  other  hydroxylated  derivatives. 
The  substance  originally  obtained  by  Berthelot 
(Compt.  rend.,  1878,  86,  20)  on  subjecting  a  mixture 
of  sulphur  dioxide  and  oxygen  to  the  discharge  in  an 
ozoniser,  also  gives  these  reactions  when  dissolved  in 
sulphuric  acid,  and  it  is  concluded  that  the  peroxide 
produced  by  fluorine  is  probably  a  sulphur  tetroxide 
(S04  or  S2Og)  identical  with  that  present  in  Bert  helot ’a 
substance. 

IX.  Solutions  of  phosphoric  acid,  after  treatment 
with  fluorine,  immediately  precipitate  iodine  from 
iodides.  A  slight  additional  precipitate  occurs  in  one 
or  two  cases  on  keeping.  The  oxidising  power  is 
attributed  principally  to  permonophosphoric  acid, 
H3P05;  the  solutions,  and  also  permonophosphoric 
acid  prepared  by  the  action  of  hydrogen  peroxide  on 
phosphorus  pentoxide,  oxidised  manganous  sulphate 
to  violet  manganic  phosphate,  and  not  to  perman¬ 
ganate  (cf.  Sehmidlin  and  Massini,  A.,  1910,  ii,  498), 
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The  action  of  fluorine  on  di-  or  tri-alkali  phosphates 
and  on  pyrophosphates  produced  salts  of  both  per- 
monophosphoric  acid  and  perphosphoric  acid,  H4P208 
(iodine  precipitated  in  two  stages) ;  the  former  is 
unstable,  so  that  it  was  possible  to  obtain  perphos¬ 
phoric  acid  mixed  with  potassium  fluoride  from  the 
solution.  Possible  mechanisms  for  the  reactions  in¬ 
volved  are  discussed. 

X,  Well-cooled  solutions  of  sodium,  potassium,  or 
rubidium  carbonate  were  treated  with  fluorine,  alkali 
hydroxide  being  added  from  time  to  time  to  neutralise 
the  acid  formed.  The  resulting  oxidising  properties 
of  the  solutions  were  relatively  feeble,  and  no  per- 
carbonate  separated  out.  Addition  of  metaborate  to 
the  potassium  carbonate  solutions  resulted  in  an 
increase  of  oxidising  power  to  more  than  twice  that 
recorded  with  carbonate  alone,  but  no  solid  perborate 
was  obtained.  The  presence  of  mutually  antagonistic 
oxidation  products  was  indicated  by  the  fact  that 
admixture  of  sodium  metaborate  solution  with 
potassium  hydroxide  solution  which  had  been  treated 
with  fluorine  resulted  in  a  decrease  of  oxidising  power. 

G.  A.  Elliott. 

Mechanism  of  the  deoxidation  of  potassium, 
lithium,  and  sodium  permanganates  in  alkaline 
solution.  A.  A.  Maximov  (Z.  anorg.  Chem.,  1927, 
163,  49 — 64). — The  rates  of  formation  of  manganate 
at  100°  from  potassium,  lithium,  and  sodium  per¬ 
manganates  in  presence  of  the  corresponding  hydr¬ 
oxide  have  been  determined.  The  results  support 
Bogorodsky’s  theory  that  the  rate  of  deoxidation  is 
related  to  the  case  of  formation' of  the  peroxide  of 
the  alkali  metal.  If  hydrogen  peroxide  or  the  per¬ 
oxide  of  the  alkali  metal  be  added  in  excess  to  a 
solution  of  the  hydroxide  and  permanganate  of  sodium 
or  potassium,  no  manganate  is  formed,  but  a  vigorous 
reaction,  resulting  in  the  production  of  manganese 
dioxide,  takes  place.  The  quantities  of  hydrogen 
peroxide  necessary  for  complete  deoxidation  to  man¬ 
ganate  and  to  manganese  dioxide,  respectively,  are 
in  agreement  with  the  theory  that  the  reaction  takes 
place  in  two  consecutive  stages,  given  for  potassium 
permanganate  by  the  equations  2KMn04+H202-j- 
2K0H=2K2Mn04+2H20+02,  and  2K2Mn04+ 
2H202=4K0H-{-2Mn02+202.  These  equations  hold 
only  when  the  potassium  hydroxide  concentration  is 
greater  than  about  0-5iV.  If  it  is  less  than  about 
0-05IV,  hydrated  manganese  dioxide  is  formed  simul¬ 
taneously  with  potassium  manganate ;  rise  of 
temperature  has  a  similar  effect.  The  mechanism  of 
the  reactions  is  discussed,  and  it  is  shown  that  the 
formation  of  the  peroxide  of  the  alkali  metal  is  a 
necessary  intermediate  stage.  H.  E.  Gillbe. 

Reaction  between  arsenite  and  permanganate 
in  sulphuric  acid  solutions.  T.  Oryng  (Z.  anorg. 
Chem,,  1927,  163,  195 — 205). — The  reaction  between 
sodium  arsenite  and  potassium  permanganate  in  dilute 
sulphuric  acid  solution  is  discussed.  It  has  been 
shown  experimentally  that  the  final  reaction  products 
are  compounds  of  tervalent  and  bivalent  manganese, 
and  that  the  hydrated  manganese  dioxide  which 
appears  as  a  precipitate  during  the  course  of  the 
reaction  is  only  an  intermediate  product,  since  it 
disappears  as  the  reaction  proceeds  to  completion. 

H.  F.  Gillbe. 


Composition  and  properties  of  the  products  of 
hydrolysis  of  ferric  chloride.  N.  N.  Petin  and 
M.  P.  Golombick  (J.  Russ.  Phys.  Chem.  Soc.,  1927, 
59,  171—180)  . — -Various  quantities  of  alkali  when 
added  to  equally  concentrated  ferric  chloride  solutions 
produce  partial  hydrolysis  products  of  different  com¬ 
position.  For  each  concentration  of  alkali,  two  salts 
are  “  precipitated.”  In  the  solution,  two  layers 
separate,  a  clear  upper  layer  and  a  cloudy  lower 
layer.  The  ratio  of  iron  equivalent  to  that  of  chlorine 
is  less  than  1  in  the  upper  clear  layer,  and  greater 
than  1  in  the  lower  layer.  As  the  concentration  of 
alkali  increases,  this  ratio  increases,  and  the  easier  it 
is  to  coagulate  the  ferric  hydroxide.  Light  also 
increases  the  speed  of  coagulation.  The  stability  of 
the  sol  depends  on  the  concentration  of  alkali,  being 
at  a  maximum  when  the  amount  of  alkali  present  is 
50 — 70%  of  that  required  for  complete  precipitation 
of  the  ferric  hydroxide.  E.  Rothstein. 

Action  of  pure  carbon  monoxide  on  iron  at 
elevated  temperatures.  W.  P.  Fishel  and  J,  I. 
Wooddell. — See  B.,  1927,  525. 

Mode  of  formation  of  iron  nonacarbonyl  from 
iron  pentacarbonyl.  E.  Speyer  and  H.  Wolf 
(Ber.,  1927,  60,  [B\,  1424 — 1425). — Iron  pentacarb¬ 
onyl  dissolved  in  glacial  acetic  acid  or  acetic  anhydride 
in  a  vacuum  or  an  atmosphere  of  hydrogen  gives  iron 
nonacarbonyl  when  exposed  to  sunlight.  In  chloro¬ 
form,  acetone,  ether,  etc,  the  nonacarbonyl  is  accom¬ 
panied  by  smeary  by-products.  H.  Wren. 

Thiosulphato-cobalt  complexes  and  complex 
cobalt  thiosulphates.  I.  P.  R.  Ray  (J.  Indian 
Chem.  Soc.,  1927,  4,  64 — 74). — By  the  controlled 
action  of  ammonium  or  sodium  thiosulphate  and 
ammonia  in  varying  concentration  on  cobalt  hydr¬ 
oxide,  chloride,  or  nitrate  in  a  current  of  air,  a  number 
of  crystalline  complex  thiosulphato-cobalt  compounds 
have  been  prepared.  They  are  monoacidopent- 
ammine  salts  in  which  the  thiosulphate  radical 
occupies  only  one  co-ordination  position ;  in  solution, 
they  hydrolyse  slowly  into  aquo-salts.  The  following 
are  described  :  sulphitopentarmninecobaltic  thiosulphate 
[(NH3)5Co-S03]2S203  (also  with  1-5H20);  hydroxy- 
telramminecobaltic  sulphite ,  [(NH3)4Co(OH)SO3],2H20 ; 
these  two  compounds  are  brownish-yellow  and  thus 
have  a  sulphur  atom  linked  direct  to  the  cobalt  atom 
(cf.  Duff,  J.C.S.,  1922,  121,  450);  thiosulphatopenl- 
amminecobaltic  chloride ,  [(NH3)  5CoS203]Cl,  and  the 
corresponding  bromide,  iodide,  and  nitrate ;  tho- 
sulphatopentamminecobaltic  thiosulphate, 

[(NH3)  5CoS203]2S203,H20 ;  thiosulphatoyientarnmine- 
cobaltic  dithionate,  [(-NTH3)5CoS203],S20s,  and  the 
corresponding  chromate;  these  compounds  are  red, 
the  thiosulphate  radical  being  linked  to  the  cobalt 
atom  through  an  oxygen  atom ;  triethylenediamint • 
cobaltic  thiosulphate ,  [Co(C2H8lSr2)3]2(S203)3 ;  hex- 

amminecobaltic  chloro-thiosulphate,  [Co(NH3)6]C1S203, 
and  nilropentamminecobaltic  thiosulphate, 
[(NH3)5CoN02]S203.  b.  w.  Anderson. 

Osmium.  Distillation  of  osmium  tetroxide 
from  aqueous  solution,  the  oxidation  of  osmium 
and  its  relation  to  the  regeneration  of  the 
tetroxide.  I.  E.  Fritzmann  (Z.  anorg.  Chem., 
1927, 163,  165— 177).— A  small  change  in  the  vapour 
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pressure  of  the  solvent  in  a  ternary  system  exerts  a 
large  influence  on  the  vapour  pressure  of  osmium 
tetroxide ;  application  of  this  principle  affords  a  con¬ 
venient  method  for  the  rapid  removal  of  osmium 
tetroxide  from  aqueous  solution.  Osmium  and  its 
compounds  are  most  rapidly  and  conveniently  oxidised 
by  methods  in  which  free  oxygen  is  liberated  in  the 
course  of  the  reaction ;  chlorine  and  bromine,  and 
the  oxides  of  nitrogen  and  of  chlorine,  act  much  more 
slowly.  By  simultaneous  oxidation  and  distillation 
from' aqueous  solution  pure  osmium  tetroxide  may 
be  prepared. 

Osmium  tetroxide  in  aqueous  solution  in  many 
ways  resembles  an  organic  substance  such  as  phenol. 
It  behaves  as  a  weak  acid  and  possesses  a  very  small 
molecular  conductivity;  addition  of  inorganic  salts 
produces  salting  out,  and  the  tetroxide  may  be  dis¬ 
tilled  in  steam.  Metallic  osmium  and  to  a  smaller 
extent  its  sulphide  may  be  oxidised  by  the  usual 
methods  employed  in  organic  chemistry. 

H.  F.  Gillbe. 

Preparation  of  potassium  sulphate  by  Har¬ 
greaves'  process.  K.  Hepke. — See  B.,  1927,  478. 

Preparation  of  potassium  sulphate.  K. 

Kouohen.— See  B.,  1927,  477. 

Preparation  of  sulphuric  acid  from  gypsum. 

H.  Molitor. — See  B.,  1927,  520. 

Preparation  o!  liquid  nickel  carbonyl.  C.  F. 
van  Doth  (Rec.  trav.  chim.,  1927,  46,  381 — 382). — 
A  more  active  form  of  nickel  than  that  used  by 
Laird  (this  vol.,  533)  for  the  production  of  nickel 
carbonyl  may  be  prepared  by  reducing  nickelous 
oxalate  with  pure  hydrogen  at  290—300°,  purified 
pumice  being  used  as  a  carrier.  When  oxygen-free 
carbon  monoxide  is  passed  over  this  nickel  at  90 — 
100°,  the  concentration  of  the  exit  gases  is  such  that 
the  carbonyl  may  be  separated  by  cooling  in  ice  and 
salt  only.  “  E.  Holmes. 

Smooth  electrodes  for  pn  and  conductivity 
measurements.  I.  I.  Shukov  (Nature,  1927,  120, 
14).— For  pa  and  conductivity  determinations,  plat¬ 
inum  electrodes  covered  electrolytically  with  gold  and 
with  a  thin,  smooth  layer  of  platinum  give  excellent 
results.  Platinum  foil  so  coated  acts  catalytically 
on  a  mixture  of  hydrogen  and  oxygen,  whereas 
iridimn,  rhodium,  and  palladium  have  no  action,  or 
only  a  slight  effect.  A.  A.  Eldridge. 

Determination  of  end-points  in  potentiometric 

titrations.  F.  L.  Hahn  and  M.  Frommer  (Z, 
physikal.  Chcm.,  1927,  127,  1 — 42). — The  titrations 
are  best  carried  out  when  the  reagent  is  added  in 
equal  and  preferably  not  excessively  small  amounts. 
From  theoretical  considerations  of  the  potential 
changes  to  be  expected  in  the  case  of  a  simple  reaction, 
8  mdhod  has  been  devised  whereby  the  end-point 
be  calculated  from  the  measured  potential 
changes  on  either  side,  within  a  small  fraction  of  the 
unit  of  reagent  added.  The  application  of  this  method 
lo  the  results  of  titrations  of  chloride  with  silver  and 
rice  versa  showed  that  the  titration  was  equally 
accurate  when  carried  out  in  amounts  of  0T  c.c.  of 
solution  as  with  0-Q25iV  solution  added  in  drops 
0  *4^1  c.c.  The  experimental  data  served  also  to 


determine  the  solubility  product  of  silver  chloride. 
The  potential  changes  which  occur  when  ferrous 
ammonium  sulphate  is  titrated  with  permanganate 
solution  are  more  complex,  and  would  appear  to  be 
determined  by  unknown  intermediate  reactions. 
Nevertheless,  the  effective  reaction  is  a  simple  one 
near  the  end-point,  and  accurate  titration  may  be 
effected  by  the  method  described.  G.  A.  Elliott. 

Simple  apparatus  for  measuring  hydrogen-ion 
concentration.  F.  Emslander  (Woch.  Brau.,  1927, 
44,  268 — 270).— A  gas  chain  apparatus,  in  which  a 
gold  electrode  coated  with  iridium  replaces  a  platinum 
electrode,  is  described  for  use  in  cases  of  liquids  con¬ 
taining  colloidal  material.  A  curve  for  computing 
the  pi j  from  the  millivolt  reading  on  the  bridge 
(E.M.F.)  is  given.  W.  Robson. 

Ionometric  measurement  of  the  acidity  and 

alkalinity  of  glasses  by  means  of  the  Luers 
quinhydrone  potentiometer.  A.  Mauri. — See  B., 
1927,  523. 

Effect  of  gelatin  on  the  titration  curves  of 
various  acids.  E.  Little  (J.  Amer.  Pliarm.  Assoc., 
1927,  16,  414—417). — Curves  are  given  showing  the 
small  effect  of  gelatin  on  the  titration  curves  of 
sulphuric,  butyric,  and  lactic  acids  against  sodium 
hydroxide,  and  for  the  effect  of  o-aminobenzoic  acid 
on  the  titration  curves  of  pyrogallol,  tannic  acid,  and 
hydrochloric  acid  with  sodium  hydroxide. 

E.  A.  Lunt, 

Mechanism  of  titration  with  adsorbed 
indicators.  J.  Hodakow  (Z.  physikal.  Chem., 
1927,  127,  43 — 50). — Methyl-violet  is  adsorbed  on 
the  surface  of  finely-divided  silver  chloride  in  presence 
of  excess  of  chlorine  ions,  and  this  process  is  accom¬ 
panied  by  a  sharp  colour  change  from  blue  to  pink, 
Tlie  amount  of  indicator  removed  in  this  way  has 
been  studied  as  a  function  of  the  charge  on  the  silver 
chloride  particles,  and  the  results  serve  to  explain 
the  Fajans  and  Hassel  titration  method  (A.,  1924, 
ii,  60).  The  adsorption  is  reversible  and  is  a  true 
surface  effect.  G.  A.  Elliott. 

Standardisation  of  N-  and  (PIN-acid  and  alkali 
solutions.  G.  Favrel  (Ann.  Chim.  anal.,  1927,  [iij, 
9,  161 — 162). — Potassium  hydrogen  tartrate  is  a  con¬ 
venient  and  accurate  standard,  since  it  may  readily 
be  obtained  pure,  does  not  deteriorate  on  keeping, 
and  mav  be  weighed  out  and  dissolved  for  titration 
withoutdifficulty.  S.  I.  Levy. 

Preservation  of  standard  solution  of  oxalic 
acid  and  reading  of  the  burette.  S.  Ishimaru 
(Bull.  Chem.  Soc.  Japan,  1927,  2,  1  34 — 139). — Solu¬ 
tions  of  oxalic  acid  undergo  slow  decomposition  when 
stored  in  colourless  bottles,  and  the  decomposition  is 
not  prevented,  but  actually  accelerated,  in  presence 
of  sulphuric  acid.  Standard  solutions  should  be  kept 
in  bottles  carefullj1’  wrapped  with  black  paper.  No 
precautions  need  be  taken  for  the  exclusion  of  micro¬ 
organisms.  A  convenient  device  for  the  reading  of 
burettes  is  described.  J.  S.  Carter. 

Manganese  interference  in  the  o-tolidine  test 
for  available  chlorine.  E.  S.  Hopkins. — See  B., 
1927,  521. 
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Determination  of  available  chlorine  in 
bleaching  powder.  J.  Hausner. — See  B.,  1927, 
521. 

Micro-reactions  of  the  acids  of  chlorine, 
bromine,  and  iodine.  E.  M.  Chamot  and  C.  W. 
Mason  (Mikrochem.,  1927,  5,  85 — 101). — To  detect 
chloride  in  presence  of  iodide  and  bromide,  a  small 
quantity  of  the  solution  is  heated  with  10%  of  its 
volume  of  nitric  acid  in  a  micro-crucible  until  brown 
fumes  cease  to  be  evolved,  and  a  crystal  of  silver 
nitrate  is  added  to  a  few  drops  of  the  solution  on  the 
slide;  a  fine-grained,  apparently  amorphous,  pre¬ 
cipitate  indicates  the  presence  of  chloride.  In  the 
above  test,  iodides  are  recognised  by  the  blue  colour 
imparted  to  starch  grains  suspended  in  a  drop  of 
water  on  the  underside  of  a  cover-glass  covering  the 
crucible,  and  bromides  by  the  characteristic  needle 
crystals  produced  by  the  vapour  in  a  drop  of  a 
solution  of  m-phenyicnediamine  placed  next  to  the 
drop  containing  the  starch.  Other  microchemical 
tests  for  iodides  are  based  on  the  formation  of  charac¬ 
teristic  precipitates  with  mercuric  chloride,  copper 
sulphate,  palladous  chloride,  thallous  nitrate,  and  lead 
nitrate.  The  formation  of  chromyl  chloride  may  be 
used  for  detecting  the  presence  of  chloride  if  the 
reaction  is  conducted  in  a  micro-crucible  covered  with 
a  slide  to  which  a  drop  of  water  adheres;  if  the 
water  becomes  yellow  on  warming  the  substance  with 
sulphuric  and  chromic  acids,  a  small  crystal  of  silver 
nitrate  is  added,  when,  in  presence  of  chlorides,  a 
white  precipitate  of  silver  chloride  surrounded  by 
orange  to  red  silver  chromate  appears.  The  oxy- 
acids  of  the  halogens  are  tested  for  by  reducing  them 
with  zinc  dust  and  sulphuric  acid  and  applying  the 
above  tests  to  the  solution.  A.  ft.  Powell. 

Argentometric  titration  of  chlorides  and 
iodides  using  adsorption  indicators.  III.  I.  M. 
Kolthoff  (Z.  anal.  Chem.,  1927,  71,  235—243;  cf. 
this  vol.,  434,  435). — Indicators  have  been  examined 
which  will  give  sharp  colour  changes  on  addition  of 
slight  excess  of  silver  nitrate  to  chloride  and  iodide 
solutions  containing  acetic  acid,  in  order  to  permit 
of  the  application  of  the  method  to  the  halogen 
compounds  of  heavy  metals  and  alkaloids.  The  most 
suitable  indicator  is  metanil-yellow,  but  good  results 
are  obtained  also  with  bromoplienol-blue ;  the  latter 
is  specially  suitable  for  titration  of  the  alkaloid 
chlorides  by  this  method.  S.  I.  Levy. 

Identification  of  iodides  and  bromides  alone 
and  in  presence  of  each  other.  J.  von  Mik6 
{Arch.  Pharm,  1927, 265, 445—450).—“  Chloramine  ” 

is  now  officially  substituted  for  chlorine  water  in  the 
tests  prescribed  by  the  German  pharmacopoeia,  but 
commoner  official  reagents  are  better  adapted  for 
detecting  iodides  and  bromides.  As  little  as  0-00005  g. 

of  potassium  iodide  in  5  c.c.  can  be  detected  by  adding 
5Ar-hydrochloric  acid  (1 — 5  drops)  and  3%  hydrogen 

peroxide  (1  drop)  or  0-lAT-potassium  permanganate 
solution  (1  drop)  and  shaking  -with  chloroform. 
Bromides  are  similarly  identified,  but  satisfactorily 
only  when  permanganate  is  used.  The  hydrogen  per- 
oxidemethod,  withsuitableproportions  of  the  reagents, 
permits  iodides  to  be  detected  in  presence  of  bromides, 
whilst  if  concentrated  hydrogen  peroxide  and  an  excess 


of  hydrochloric  acid  be  used,  bromides  can  be  identified 
in  presence  of  iodides,  for  on  shaking,  the  colour  due 
to  the  iodine  fades  and  leaves  only  the  brown  colour 
of  the  bromine.  W.  A.  Silvester. 

Determination  of  sulphur  in  pyrites  by  the 
Lunge-Berl  method.  Kastner. — SeeB,,  1927,480. 

Titrimetric  determination  of  hydrogen 
sulphide  in  producer  gas.  I.  Cioohina.— See  B., 

1927,  4C5. 

Determination  of  combined  sulphuric  and 
hydrochloric  acids  in  cotton.  D.  A.  Clibbens 
and  A.  Geake. — Sec  B.,  1927,  471. 

Determination  of  sulphate  ion  as  barium 
sulphate.  V.  Marjaxoyi6  (Arhiv  Hemiju,  1927, 
1,  5— IS).—1 The  solution,  which  should  contain  not 
more  than  0-3  g.  of  sulphate,  is  evaporated  to  dryness, 
5  c.c.  of  10%  hydrochloric  acid  and  2  c.c.  of  saturated 
barium  chloride  solution  are  added  to  the  residue, 
together  with  100  c.c.  of  boiling  water,  and  the  whole 
is  placed  on  a  water-bath  for  1  hr.  The  supernatant 
liquid  is  then  decanted  through  a  Gooch  crucible  and 
the  precipitate  treated  with  1  c.e.  of  concentrated 
hydrochloric  acid  and  50  c.c.  of  cold  water,  and 
warmed  on  the  water-bath  for  10  min.,  after  which 
the  precipitate  is  filtered  through  the  same  Gooch 
crucible,  washed,  dried,  and  weighed.  The  average 
experimental  error  for  the  above  method  is  0-04% 
for  solutions  of  pure  sulphates;  the  presence  of 
chlorides  and  nitrates,  and  of  sodium,  potassium, 
magnesium,  iron,  copper,  aluminium,  and  ammonium 
ions  does  not  affect  the  accuracy  of  this  method. 
Phosphate  ions  lead  to  high  values,  whilst  in  presence 
of  calcium  ions  low  results  are  obtained. 

R.  Trttszkowski., 

Determination  of  phosphorus  and  silicon  in 
ferrophosphorus.  W.  F.  Pond.— See  B.,  1927, 488. 

Sensitiveness  of  some  test  papers  for  gaseous 
phosphine.  M.  Wilmet  (Compt.  rend.,  1927,  184, 
1456 — 1458). — The  technique  previously  developed 
(this  vol.,  221)  has  now  been  applied  in  the  examin¬ 
ation  of  the  sensitiveness  towards  gaseous  phosphine 
of  copper  sulphate,  silver  nitrate,  mercuric  chloride, 
potassium  mercuri-iodide,  HgI2,3KI,  and  “  sensi¬ 
tised  ”  mercuric  chloride  (alkaline  iodomereurate) 
impregnated  on  filter-paper.  Copper  sulphate  and 
neutral  potassium  mercuri-iodide  are  the  least  sensi¬ 
tive.  Mercuric  chloride  (5%  solution)  paper  affords 
a  means  of  distinguishing  between  phosphine  and 
arsine,  if  after  slight  exposure  to  the  gas  the  test- 
paper  is  dipped  in  5%  potassium  iodide  solution. 
With  phosphine,  the  shade  thus  developed  varies 
from  pale  yellow  to  reddish-orange  or  salmon,  whereas 
arsine  gives  a  reddish-brown  coloration.  The  dynamic 
method  allows  of  the  "approximate  determination  o£ 
the  volume  of  air  containing  0-5  mm.3  of  the  gas  with 
5%  mercuric  chloride  papers  or  0-2  mm.3  with  silver 
nitrate  paper  (0-lJV-solution).  The  odour  of  the  gas 
can  he  recognised  for  concentrations  above  1  :  20000 ; 
below  1 :  50000  it  cannot  be  detected. 

R.  Brightman. 

Determination  of  tervalent  arsenic.  L.  A. 
Deshusses  and  J.  Deshusses  (Helv.  Chim.  Acta, 
1927,  10,  517— 530).~A  critical  study  of  the  various 
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methods  of  determining  torvalent  arsenic  in  com¬ 
mercial  Schweinfurth  green.  The  Avery-Beans 
method  gave  results  which  were  consistently  too 
high  (0-1%),  owing  to  the  effect  of  tho  presence  of 
copper  on  the  end-point  of  the  titration  with  iodine. 
A  modified  distillation  method,  in  which  the  sub¬ 
stance  was  distilled  in  presence  of  methyl  alcohol 
saturated  with  hydrogen  chloride,  is  both  accurate 
and  rapid.  The  removal  of  arsenic  trichloride  during 
the  distillation  was  favoured  equally  by  the  addition 
of  either  powdered  quartz  or  potassium  bromide. 

G.  A.  Elliott. 

lodometric  determination  of  arsenic  acid.  L. 
Rosenthaler  (Z.  anal.  Chem.,  1927,  71,  190 — 191). — 
A  reply  to  Ormont’s  criticism  (this  vol.,  325)  of  Rosen- 
thaler’s  method  (A.,  1926,  702).  A.  R.  Powell. 

Determination  of  arsenic  pentoxide  as 
magnesium  ammonium  arsenate.  W.  M. 
McNabb  (J.  Amer.  Chem.  Soc.,  1927,  49,  1451 — 
1453). — The  precipitation  of  monopotassium  hydrogen 
arsenate  by  magnesia  mixture  is  complete  in  £  hr., 
and  accurate  results  are  obtained  only  when  the  pre¬ 
cipitate  of  magnesium  ammonium  arsenate  is  con¬ 
verted  into  pyroarscnate  by  ignition  to  constant 
■Height  at  500—600°.  S.  K.  Tweedy-. 

Gas-volumetric  micro-determination  of 
carbon.  C.  Granacher  (Helv.  Cbim.  Acta,  1927, 
10,  449 — 471). — A  detailed  description  is  given  of  a 
method  whereby  tho  gases  issuing  from  the  combus¬ 
tion  tube  are  completely  collected,  and  tho  volume 
change  which  occurs  when  the  carbon  dioxide  is 
absorbed  by  potassium  hydroxide  is  measured.  The 
gas  space  within  the  combustion  tube  was  made  as 
small  as  possible.  G.  A.  Elliott. 

Conductivity  method  for  determination  of 
carbon  dioxide.  L.  E.  Bayliss  (Biochem.  J.,  1927, 
21,  662 — 664). — The  method  is  based  on  the  principle 
that  the  migration  velocity  of  the  carbonate  ion  is 
considerably  smaller  than  that  of  the  hydroxyl  ion, 
and  consequently  the  conductivity  of  sodium  hydr¬ 
oxide  falls  as  it  absorbs  carbon  dioxide.  The  amount 
of  carbonate  in  a  sodium  hydroxide-sodium  carbonate 
mixture  can  thus  be  determined  when  a  rapid  absorp¬ 
tion  of  carbon  dioxide  by  sodium  hydroxide  takes 
place.  S.  S.  Zilva. 

Determination  of  potassium  in  presence  of 

iodide.  F.  S.  Hawkins  and  J.  R.  Partington 
(J.C.S.,  1927,  1397 — 1398). — The  alkali  iodides  are 
dissolved  in  a  saturated  solution  of  potassium  per¬ 
chlorate  in  96%  alcohol,  and  tho  potassium  is  pre¬ 
cipitated  by  the  addition  of  a  similar  saturated  solu¬ 
tion  of  sodium  perchlorate.  The  mixture  is  boiled, 
cooled  to  0°,  and  filtered ;  the  precipitate  is  washed 
at  0°  with  the  alcoholic  potassium  perchlorate  and 
dned  at  360°.  The  method  is  more  accurate  than  the 
other  known  methods ;  it  obviates  the  errors  described 
by  i-mith  and  Ross  (A.,  1925,  ii,  437),  and  is  applicable 
to  any  potassium  salt  soluble  in  96%  alcohol.  The 

s  pure  potassium  iodide  gives  a  purity  of 

J9'G3%-  S.  K.  Tweedy. 

Przibylla's  tartaric  acid  method  for  the 

etermiDation  of  potassium.  E.  Borsche, — See 
B-.  1927,  478. 


Semi-qpiantitative  spectral  analysis  of  calcium, 
strontium,  barium,  and  lithium.  K.  Hukuda 
(Bull.  Chem.  Soe.  Japan,  1927,  2,  115 — 121). — Dilute 
solutions  of  salts  fulgurated  in  a  special  fulgurator 
with  the  electrodes  reversed,  i.e.,  with  the  anode  in 
the  solution,  are  observed  spectroscopically.  The 
probable  limits  of  detection  of  calcium,  strontium, 
barium,  and  lithium  by  this  method  are  0-013,  0-029, 
0-018,  and  0-0009  mg./c.c.,  respectively.  The  pro¬ 
cedure  requires  only  about  0-1  c.c.  of  solution. 

J.  S.  Carter. 

Analysis  of  hydrated  lime  by  a  thermo¬ 
chemical  method.  D.  F.  Richardson. — See  B., 

1927,  477. 

Volumetric  determination  of  magnesium, 

zinc,  aluminium,  and  copper.  F.  L.  Hahn  and  E. 
Hartleb  (Z.  anal.  Chem.,  1927,  71,  225— 235).— Tho 
errors  arising  in  the  titration  of  salts  of  the  metals 
with  alkali  hydroxides,  due  to  formation  of  basic 
salts  and  to  tho  adsorption  of  tho  alkali  by  tho 
precipitated  hydroxide,  are  entirely  eliminated  by  tho 
addition  of  “  oxine,”  8-kydroxyquinoline,  which 
forms  insoluble  compounds  with  the  metals,  pre¬ 
cipitation  being  complete  if  tho  liberated  acid  is 
neutralised  by  addition  of  standard  alkali.  The 
compounds  are  yellow,  but  the  end-points  are  quito 
sharp  if  phenol-red  is  used  as  indicator ;  in  presence 
of  nitrates  or  other  oxidising  materials,  naphthol- 
phthalein  is  employed,  and  the  end-point  is  rendered 
very  sharp  by  addition  of  carbon  tetrachloride,  in 
which  8-hydroxyquinolhie  and  its  metallic  deriv¬ 
atives  are  very  soluble.  Whilst  barium  salts  do  not 
interfere,  calcium  must  be  removed  from  the  solution 
before  the  titration.  S.  I.  Levy. 

Separation  and  determination  of  metals  by 
means  of  8-hydroxy  quinoline.  III.  Zinc.  R. 
Berg  (Z.  anal.  Chem.,  1927,  71,  171—185;  cf.  this 
vol.,  436,  639). — Addition  of  a  2%  alcoholic  solution 
of  8-hydroxyquinoline  to  an  alkaline  or  acetic  acid 
solution  of  a  zinc  salt  produces  a  greenish-yellow  pre¬ 
cipitate  of  Zn(CgH0ON')i!,2H2O,  which  loses  0-5H2O 
at  100°,  becomes  anhydrous  at  120 — 130°,  and  is 
converted  by  ignition  into  zinc  oxide.  The  solu¬ 
bilities  of  the  precipitate  in  sodium  acetate  solutions, 
in  ammonia,  and  in  alkaline  tartrate  solutions  are, 
respectively,  1  part  in  1,000,000  parts,  1  in  277,000, 
and  1  in  140,000.  Bronx  all  metals  except  copper, 
magnesium,  and  cadmium,  zinc  may  be  separated  by 
carrying  out  the  precipitation  in  strongly  alkaline 
tartrate  solution,  and  from  magnesium  by  precipit¬ 
ation  in  dilute  acetic  acid  solution.  The  precipitate 
may  be  dried  at  100°  or  ignited  to  oxide  for  weighing, 
or  it  may  be  determined  bromometrically  in  the  same 
way  as  the  magnesium  precipitate. 

A.  R.  Powell. 

Determination  of  lead  as  cyanide.  (Mlle.)  S. 
Grundt  (Compt,  rend.,  1927,  185,  72 — 73). — The 
so-called  precipitated  lead  cyanide  of  Hcrz  and  Neu- 
kirch  (A.,  1923,  ii,  879)  is  actually  a  mixture  of  lead 
oxycyanide  and  hydroxide.  The  latter  combines  with 
atmospheric  carbon  dioxide  during  the  washing  and 
drying  processes  with  the  production  of  the  mixture 
[Pb(C"N)2,2PbC03,PbO,H2OJ.  By  coincidence,  the 
percentage  of  lead  in  this  is  the  same  as  in  the  cyanide 


74G 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


Attempts  to  produce  pure  lead  cyanide  from  hydrogen 
cyanide  and  hydrated  lead  oxide  (3Pb0,H20)  in 
absence  of  water  were  unsuccessful,  and  resulted  in 
the  formation  of  compounds  the  highest  cyanide 
content  of  which  corresponded  with  the  formula 
Pb(CN)2,PbO.  J.  Grant. 

Rapid  determination  of  copper.  G.  Spaou  and 
J.  Dick  (Z.  anal.  Chem.,  1927,  71,  185 — 189). — The 
solution  of  the  copper  salt  (75 — 100  c.c.)  is  treated 
drop  by  drop  with  pyridine  until  it  becomes  azure- 
blue,  0-5  g.  of  solid  ammonium  thiocyanate  is  stirred 
in,  and  the  precipitate  collected  immediately  in  a 
porcelain  filtering  crucible,  washed  with  cold  water 
containing  3  g.  of  ammonium  thiocyanate  and  3  c.c. 
of  pyridine  per  litre,  then  with  75  vol.-%  alcohol 
containing  8  c.c.  of  pyridine  and  0-5  g.  of  ammonium 
thiocyanate  per  litre,  and  finally  with  absolute  alcohol 
and  ether  containing  a  little  pyridine,  dried  in  a 
vacuum  at  the  ordinary  temperature,  and  weighed  as 
Cu(C5H5N)2(SCN)2  which  contains  18-817%  Cu. 

A.  It.  Powell. 

Determination  of  small  quantities  of  copper  in 

steel.  J.  D.  Armour.- — See  B.,  1927,  487. 

Determination  of  cerium.  It.  Lessing  (Z.  anal. 
Chem.,  1927,  71,  161- — 170). — Bunsen’s  method  of 
determining  cerium  volumetrieally  in  mixtures  of 
rare-earth  oxides  by  distillation  ivith  hydrochloric 
acid  and  potassium  iodide  yields  high  results  if  more 
than  about  1%  of  praseodymia  is  present,  and  cannot 
therefore  be  used  for  determining  ceria  in  the  rare 
earths  obtained  from  monazite.  Fairly  good  results 
may  be  obtained  by  warming  the  oxide  mixture  with 
sulphuric  acid  and  a  standard  ferrous  sulphate  solu¬ 
tion,  and  titrating  the  excess  of  the  latter  with 
permanganate ;  part  of  the  higher  praseodymium 
oxide  reacts  with  the  ferrous  salt,  and  the  remainder 
decomposes  with  evolution  of  oxygen.  With  the 
monazite  earths,  the  results  for  cerium  are  within 
1%  of  those  obtained  by  von  Knorre’s  method. 

A.  R.  Powell. 

Determination  and  separation  of  the  oxidisable 

constituents  of  aluminium  alloys.  G.  Jander 

and  F.  Baur.— See  B.,  1927,  527. 

Use  of  mercuri-amides  in  analytical  chemistry. 

M.  Kranjcevto  and  G.  Rukonic  (Arliiv  Hemiju, 
1927,  1,  18 — 24). — Solaja’s  method  for  the  deter¬ 
mination  of  iron  and  aluminium  (A.,  1925,  ii,  602)  is 
applied  to  the  determination  of  chromium,  of  iron  in 
presence  of  calcium,  and  of  aluminium  in  presence  of 
magnesium.  R.  Truszkowski. 

Detection  and  determination  of  very  small 
quantities  of  iron  in  water.  F.  Krohnke. — See 
B„  1927,  542. 

Reaction  between  ferrous  salts  and  dimethyl- 
glyoxime.  E.  J.  Kraus  (Z.  anal.  Chem.,  1927,  71, 
189 — 190). — Under  the  conditions  in  which  nickel 
gives  a  red  precipitate  with  dimethylglyoxime,  ferrous 
salts  yield  a  red  coloration.  Filtration  of  the  solution 
is  therefore  necessary  to  verify  the  presence  of  traces 
of  nickel  when  the  solution  contains  a  ferrous  salt. 

A.  R.  Powell. 

Use  of  liquid  amalgams  in  volumetric  analysis. 
VII.  Oxidimetric  determination  of  chromium. 


K.  Someya  (Sci.  Rep.  Tohoku  Imp.  Univ.,  1927,  16 
397 — 409). — See  this  vol.,  333. 

Gravimetric  determination  of  chromium  with 
mercury  ammonium  chloride,  HgClNEL.  W 
Pumm.— See  B,,  1927,  480. 

Potentiometric  determination  of  molybdenum. 
E.  Muller  [with  P.  Brun  and  G.  Unger]  (Z.  Elektro- 
chem.,  1927,  33,  182 — 185). — A  method  of  determin¬ 
ing  molybdenum  (in  oxidised  compounds)  by  reducing 
with  zinc  to  the  tervalont  condition  and  titrating  the 
resulting  solution  with  permanganate  has  been  devel¬ 
oped  by  Reissaus  (Mctall  und  Erz,  1924).  Success 
of  the  method  depends  on  complete  reduction  to  the 
tervalont  state  and  exclusion  of  air  during  the  titration. 
In  the  present  work,  potentiometric  titration  of  the 
reduced  solution  with  permanganate  was  found  to 
give  a  sharp  end-point  corresponding  with  complete 
oxidation  to  the  sexavalent  condition  in  absence  of 
air,  but  the  accuracy  still  depends  on  the  efficiency 
of  the  preliminary  reduction,  for  the  bend  in  the 
titration  curve  corresponding  with  oxidation  to  the 
quadrivalent  condition  is  not  well  defined,  and  some¬ 
what  displaced,  and  no  bend  is  found  corresponding 
with  conversion  into  the  quinquevalent  state.  These 
results  are  discussed  with  reference  to  the  potenfcio- 
metric  titration  of  sexavalent  molybdenum  with 
tervalent  titanium  in  which  the  titration  curve  exhibits 
a  bend  corresponding  with  reduction  to  the  quinque¬ 
valent  state.  Running  a  solution  of  tervalent  molyb¬ 
denum  into  excess  of  permanganate  and  titrating  back 
with  ferrous  sulphate  gives  an  unsatisfactory  end¬ 
point  by  ordinary  titration,  but  gives  good  results  by 
the  potentiometric  method,  and  has  the  advantage 
that  exclusion  of  air  is  not  necessary.  Fricke  (Biss., 
Dresden,  1923)  has  shown  that  an  ordinary  titration 
method  in  presence  of  air  consists  in  running  the 
solution  of  tervalent  molybdenum  into  excess  of  per¬ 
manganate,  adding  excess  of  ferrous  sulphate,  and 
then  titrating  with  permanganate. 

H.  J.  T.  Elungham. 

Determination  of  molybdenum  in  iron  and 
steel.  E.  Farber. — See  B.,  1927,  526. 

Use  of  liquid  amalgams  in  volumetric  analysis. 
IX.  Determination  of  vanadium  and  tungsten. 

K.  Someya  (Z.  anorg.  Chem.,  1927, 163,  206—212).- 
A  new  method  is  described  for  the  volumetric  deter¬ 
mination  of  vanadium ;  vanadic  acid  is  reduced  by 
zinc  amalgam  to  the  vanadous  state,  and  standardised 
iodine  solution  added .  The  excess  of  iodine  is  reduced 
with  sodium  arsenite  solution,  and  the  excess  of 
arsenite  titrated  with  iodine.  Cupric  sulphate  may 
be  employed  in  place  of  potassium  permanganate  for 
the  quantitative  volumetric  oxidation  of  tungsten. 
In  strongly  acid  solution,  lead  amalgam  reduces 
vanadic  acid  to  the  vanadous  condition;  by  adding 
an  excess  of  cupric  sulphate  solution  and  titrating 
with  potassium  dichromate  solution,  using  a  diphenyl- 
amine  indicator,  vanadium  may  be  accurately  deter¬ 
mined,  provided  that  the  correct  acid  concentration 
is  maintained.  H.  F.  Gillbe. 

Crystallisation  of  silver  beads  and  detection  of 
the  platinum  metals  by  the  microscope,  0.  0. 
Bannister  (J.  Rov.  Micros.  Soc.,  1927,  47,  143 
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144). — The  presence  of  traces  of  the  platinum  metals 
in  silver  beads  obtained  by  cupellation  causes  char¬ 
acteristics  in  the  surface  crystallisation  which  permit 
of  the  identification  of  the  foreign  metal.  The  bead 
is  merely  examined  u  nder  the  microscope .  The  effects 
are  illustrated  by  means  of  plates.  S.  I.  Levy. 

Electric  furnace  for  gas  reactions.  0.  Scarpa. 
-See  B.,  1927,  529. 

Platinum-wound  resistance  furnace.  E. 
Orton,  jun.,  and  J,  F.  ICrehbiel, — See  B.,  192i,  529. 

Flames  of  atomic  hydrogen.  I.  Langmuir. — 
Sec  B.,  1927,  529. 

Carbon  dioxide  in  a  mercury  interrupter, 
G.  L.  Paranjpe  and  H.  I).  Tendulkar  (Nature, 
1927, 120,  117 — 118). — Carbon  dioxide  can  be  advan¬ 
tageously  used  instead  of  coal  gas  in  mercury  inter¬ 
rupters.  When  hydrogen  or  carbon  dioxide  is  used, 
the  efficiency  is  greater  than  when  coal  gas  is  used. 

A.  A.  Eldridge. 

Simple  automatic  temperature  regulator 
without  relays.  A,  Simon  and  0.  Fischer  (Z. 
anorg.  Chem.,  1927,  162,  279— 286).— A  device  is 
described  for  maintaining  a  crucible  in  an  electric 
oven  at  a  constant  temperature  for  several  months. 
Electric  contact  is  made  and  broken  between  a 
platinum  wire  and  a  small  platinum  sphere  floating 
on  mercury  in  a  glass  tube.  The  regulator  is  operated 
by  the  expansion  and  contraction  of  the  air  contained 
in  a  double-walled,  crucible-shaped  glass  or  porcelain 
vessel  which  is  fitted  in  the  oven,  and  into  which  the 
crucible  or  substance  to  be  heated  is  placed.  Instead 
of  the  circuit  being  completely  broken,  part  of  the 
current  is  allowed  to  pass  through  a  shunt  circuit, 
the  actual  current  to  be  broken  being  thus  minimised. 
Further,  since  the  spark  occurs  between  platinum 
electrodes,  no  deposit  is  formed  on  the  walls  of  the 
regulator  tube  or  on  the  mercury  surface. 

H.  F.  Gillbe. 

Weighing  powdered  substances  in  air  and  in  a 
vacuum.  E.  Zintl  and  J.  Goubeau  (Z.  anorg. 


Chem.,  1927,  163,  105 — 119). — Weighing  a  substance 
in  air  and  reducing  the  value  to  a  vacuum  in  the 
usual  manner  does  not  give  consistent  results  for 
powders,  on  account  of  variable  adsorption  effects. 
For  example,  potassium  nitrate,  weighed  as  a  powder 
and  then  melted  down  to  a  compact  mass,  may 
appear  to  lose  up  to  0-09  mg.  per  g.  The  deviation 
is  shown  not  to  be  due  to  decomposition  of  the 
nitrate  or  to  experimental  error.  An  apparatus  and 
a  method  are  described  for  precise  weighing  in  a 
vacuum.  IT.  F.  Gillbe. 

Measurement  of  low  vapour  and  partial 
pressures.  H.  von  Halban  and  K.  Siedentopf 
(Z.  angew.  Chem.,  1927, 40, 661 — 666). — The  apparatus 
consists  of  a  brass  rod,  mounted  vertically  In  a  glass 
tube  through  which  the  gas  to  be  examined  passes; 
the  upper  end  of  the  rod  is  maintained  at  0°  by 
immersion  in  a  bath  of  ice  and  water,  the  lower  end 
at  —76°  by  immersion  in  a  bath  of  ether  and  solid 
carbon  dioxide.  The  point  on  the  rod  at  which  liquid 
or  solid  is  deposited  is  a  measure  of  the  concentration 
of  the  vapour  in  the  permanent  gas.  The  apparatus 
is  designed  for  the  measurement  of  partial  pressures 
of  water  vapour  in  air  of  less  than  1  mm.  (1  g./m.3), 
and  is  calibrated  for  any  particular  vapour  and 
permanent  gas  by  the  employment  of  known  mixtures. 
It  requires  only  small  quantities  of  the  mixture  to 
be  examined,  readings  can  be  made  very  quickly, 
and  pressures  of  water  vapour  down  to  0-001  mm. 
can  be  determined  under  technical  conditions. 

S.  I.  Levy. 

New  methods  of  gas  analysis,  P.  Rassfeld 

(Z.  angew.  Chem.,  1927  ,  40,  669 — 672).- . -An  account 

of  the  methods  of  employment  of  the  Haber-Lowe 
gas  interferometer,  and  the  principles  on  which  the 
composition  of  gas  mixtures  may  be  determined  from 
measurement  of  the  refractive  index.  S.  I.  Levy. 

Ferroxyl  indicator  in  corrosion  research 
with  special  reference  to  the  problem  of  local 
corrosion,  U.  R.  Evans. — See  B.,  1927,  487, 
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content  and  rainfall  curves  are  closely  related.  Where 
animal  life  is  rich,  dissolved  oxygen  saturation  and 
values  aro  low  and  phosphate  values  high.  The 
regeneration  of  phosphate  in  the  deep  water  of  Loch 
Strivan  is  described.  W.  Robson. 

Adsorption  of  ions  from  sea-water  by  sand. 
F.  P.  Stowell  (J.  Marino  Biol.  Assoc.,  1927,  [ii],  14, 
955 — 966). — The  adsorption  of  the  electrolytic  con¬ 
stituents  of  sea-water  by  sand  is  small.  Percolation 
of  sea-water  through  sand  causes  a  slight  abnormality 
in  the  concentrations  of  calcium  and  magnesium  ions, 
due  to  the  fact  that  sand  is  not  an  inert  adsorbing 
agent,  but  is  capable  of  discharging  calcium  ions  into 
the  water  in  exchange  for  magnesium  and  sodium. 
The  extent  of  adsorption  and  exchange  is  insufficient 
to  cause  hydrolysis  and  alteration  in  if  the  volume 
of  tho  sea-water  is  large.  W.  Robson. 

Present  position  of  the  lignin  theory  of  [the 
origin  of]  coal.  W.  Fuchs  (Brennstoff-Chem., 
1927,  8,  187 — 190). — A  critical  review  of  recent  work 
on  the  decomposition,  under  natural  conditions,  of 
cellulose  and  lignin.  The  results  obtained,  although 
complicated  by  the  probable  existence  of  more  than 
ono  kind  of  lignin,  support  tho  theory  that  the 
cellulose  in  plants  is  broken  down,  by  the  action  of 
simple  organisms,  to  lower  fatty  acids,  and  that  tho 
lignin,  which  is  more  resistant  and  therefore  increases 
in  relative  quantity  in  the  decomposing  vegetable 
matter,  ultimately  loses  acetyl  and  methoxyl  groups 
and  is  converted  into  alkali-soluble  humic  acids, 
which  arc  further  transformed  into  alkali-insoluble 
humins  and  finally  into  coal. 

W.  T.  K.  Braunholtz. 


Iodine  content  of  the  salt  from  Rumanian  rock- 
salt  mines.  D.  Radulescu  and  V.  Georciescu.— 
See  B.,  1927,  479. 

Hydrated  alumina  of  the  bauxites  [boekmite]. 
J.  de  Lapparbnt  (Compt.  rend.,  1927,  184,  1661 — 
1GG2 ;  cf.  A.,  1924,  ii,  269). — In  certain  bauxites  from 
Cadarcet  and  Var  in  which  the  crystalline  structure 
is  particularly  well  developed,  orthorhombic  crystals 
formed  by  a  monohydrate  of  alumina  may  be  seen. 
Their  form  results  from  a  combination  of  tho  prism 
m  (110)  and  the  base  p  (001),  tho  acute  angle  of  the 
m  faces  being  63°.  The  mineral  has  a  sharp  cleavage 
piano  parallel  to  the  direction  g'  (010),  its  maximum 
birefringence  is  of  the  order  of  0-020,  and  the  moan 
refractive  index  is  a  little  higher  than  that  of  the 
surrounding  hydrargillite.  The  author  considers  the 
mineral  to  be  a  now  type  of  monohydrated  alumina 
which  he  names  boekmite.  He  discusses  the  possi¬ 
bility  of  its  identity  with  Boehm’s  bauxite  (A.,  1926, 
113);  J.  Grant. 

Thorotungstite.  A  mineral  containing  tung¬ 
sten  and  thorium  from  the  Federated  Malay 
States.  J.  B.  Scrivenor  and  J.  C.  Seen  ton 
(Amer.  J.  Sci.,  1927,  [v],  13,  487-490).— A  new 
mineral,  thorotungstite,  containing  honey-yellow  crys¬ 
tals  was  found  in  the  Kramat  Pulai  mine.  The 
crystals  were  transparent,  apparently  orthorhombic, 
d  5-55,  and  contained  W03  69-69,  Th02  16-00,  A1,0S 
4-31,  Fe203  1-35,  Si02  0-48,  Zr02  1-96,  CaO  102,  rare 
earths  (chiefly  ceria)  1-77%,  magnesia  trace,  loss  on 
ignition  (HaO)  4-18,  total  100-76%.  The  nearest 
molecular  formula  is  (Th02,Ce203,Zr02),H20-f- 
2W03,H20.  "  C.  J.  Smitheus. 


Organic  Chemistry. 


[Exceptional  instances  of  stereoisomerism.] 
G.  Hahn  (Ber.,  1927,  60,  [23],  1362— 1364).— A 
comment  on  the  conceptions  of  Senior  (this  voh,  226), 
whose  idea  of  internal  compensation  is  considered 
to  he  too  narrow.  H.  Wren. 

Synthesis  of  paraffin  hydrocarbons  of  high 
mol.  wt.  from  carbon  monoxide.  F.  Fischer 
and  H.  Teopsch  [with  W.  Ter-Nedden]  (Ber.,  1927, 
60,  [B],  1330 — 1334). — The  reaction  of  water  gas  at 
an  iron-copper  (4:1)  contact  impregnated  with 
potassium  carbonate  gives  rise  to  solid  paraffin 
hydrocarbons  the  most  sparingly  soluble  fraction 
of  which  has  m.  p.  104 — 117°,  solidifying  point  109°, 
and  appears  to  contain  on  the  average  about  71 
carbon  atoms  in  the  molecule.  Formation  is  attri¬ 
buted  either  to  the  action  of  hydrogen  on  the  metallic 
carbide  or  to  the  production  and  subsequent  polymer¬ 
isation  of  methylene.  H.  Wren. 

Addition  of  hydrogen  bromide  to  allene  hydro¬ 
carbons.  M.  Bouis  (Compt.  rend.,  1927,  184, 
1563 — 1565). — The  addition  of  hydrogen  bromide 
to  A°Apentadiene  yields  p-bromo-Aa-pentene  (cf. 
Lespieau,  A.,  1921,  i,  656),  B-bromo-A^-pentene,  and 
Bp-dibromopentane.  The  two  first-named  compounds 
are  not  isolated  in  a  state  of  purity,  but  as  a  mixture, 


h.  p.  106 — 115°/760  mm.  These  results  are  dis¬ 
cussed  in  relation  to  the  analogous  work  on  dimethyl- 
allene  and  on  diethylallene  (Mokievsky,  A.,  1900,  i, 
509;  Ipatiev,  A.,  1899,  i,  657).  G.  A.  C.  Goran. 

Tautomerism  of  the  two  erythrene  dibromides. 
C.  Prevost  (Compt.  rend.,  1927,  184,  1460 — 1402).— 
Tetrametkylerytkrene  ((k-dimetliyl-A0s-hexadiene), 
obtained  hy  the  action  of  sodium  in  benzene  at  60 
on  isocrotyl  bromide,  has  m.  p.  14-5°,  b.  p.  134*6°/ 
750  mm.,  d\ 0-7646,  njf*  1-4796,  and  is  relatively 
stable  when  pure.  With  2  mols.  of  bromine  at  —20° 
to  —10°,  it  affords  a  liquid  product  which  slowly 
solidifies.  The  solid  product,  true  m.  p.  72°,  is 
regarded  as  $e-dibramo-$s-dimethyl-Av-]iexem,  and 
when  heated  slowly  melts  at  45 — 50°,  undergoing 
transformation  into  the  liquid  isomeride,  Py-d ibromo- 
^e-dirmthyl-A^-Jiezene.  It  is  suggested  that  in  general 
brommation  of  the  erythrenes  affords  initially  the 
Py-dibromo-derivative  which  is  usually  in  metastable 
equilibrium  and  is  transformed  with  slight  elevation 
of  temperature  into  the  ps-derivative.  Negative 
substituents  in  positions  p  and  e  enhance  the  mobility 
of  the  e-bromine  atom  but  decrease  that  of  the 
P-bromine.  Attempts  to  introduce  4  atoms  of 
bromine  into  dnsoerotyl  failed,  halogen  hydride  being 
eliminated.  R,  Brightjian. 
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Reactions  of  the  diisocrotyl  dibromides.  C. 
PstvosT  (Compt.  rend.,  1927,  184,  1561 — 1563). — 
Tho  two  isomeric  diisocrotyl  dibromides  (preceding 
abstract)  lose  hydrogen  bromide  when  heated 
at  100°,  to  yield  a-bromo-$s-dimelhyl-A$s-hexadiene, 
b,  p.  85— 86°/12  mm.,  dj9  1-2230,  n1,?  1-5522.  The 
latter,  on  treatment  with  sodium  acetate  or  with 
silver  acetate,  yields  ^z-dimethyl-A^-liexadien-a-yl 
sedate,  b.  p.  79°/3*5  mm.,  d"  0-9597,  <  1-4890,  and  a 
hydrocarbon,  C16H28.  p z-Dimelhyl-AW-he.mdien-a-ol , 
b.  p.  77°/3  mm.,  df  0-9197,  n"  1-5095,  obtained  from 
the  acetate  in  the  usual  way,  yields  on  hydrogenation 
a  small  amount  of  pe-dimcthylhexan-a-ol,  together 
with  large  quantities  of  condensation  products. 

G.  A.  C.  Gough. 

Stereochemistry  of  the  tetrahedral  carbon 
atom.  V.  Salt  formation  from  the  nitro- 
paraffins.  R.  Kuhn  and  H.  Albrecht  (Ber.,  1927, 
60,  [£],  1297 — 1308). — The  optically  active  sec.- 
butyl  alcohols  (cf.  Pickard  and  Kenyon,  J.C.S., 
1013,  103,  1937)  are  transformed  into  the  corre¬ 
sponding  iodides,  which  are  then  treated  with  silver 
nitrite  at  0°.  The  mixturo  of  active  see. -butyl 
nitrites  and  $-nitrobutanes  is  separated  by  fractional 
distillation,  whereby  the  latter  substances  are  obtained 
mixed  with  less  than  0-2%  of  nitrite.  The  analytic¬ 
ally  homogeneous  material  has  b.  p.  35 — 36°/17  mm., 
55— 56°/47  mm.,  d\‘  0-9854,  njJ  1-4057 ;  partial 
racemisation,  however,  occurs  to  a  variable  extent 
during  the  preparation,  the  most  active  specimen 
having  [«]g  4-9-14°  in  substance.  Treatment  of 
the  active  (3-nitrobutancs  with  5jV-sodium  hydroxide 
in  methyl-alcoholic  solution  at  tho  ordinary  temper¬ 
ature  causes  complete  racemisation,  whereas  at  lower 
temperatures  or  in  more  dilute  solution  activity  per¬ 
sists,  but  salt  formation  is  incomplete.  The  action 
of  the  necessary  quantity  of  sodium  methoxide  in 
methyl-alcoholic  solution  gives  the  sodium  salt 
of  od-P-nitrobutane,  the  activity  of  which  is  about 
60%  of  that  of  the  nitro-compound.  Addition  of 
excess  of  methoxide  tends  to  enhance  the  optical 
activity.  The  almost  complete  salt  formation  is 
established  by  the  observations  that  the  activity 
of  the  aqueous  solutions  is  scarcely  affected  by 
extraction  with  ether,  and  that  volumetric  determin¬ 
ation  of  the  act -form  with  bromine  in  presence  of 
ferric  chloride  as  indicator  shows  80%  of  the  cal¬ 
culated  quantity  when  operations  are  very  rapidly 
performed  in  strongly  cooled  solution.  Precipit¬ 
ation  of  the  sodium  salt  from  its  methyl-alcoholic 
solution  by  a  large  excess  of  ether  gives  a  product 
retaining  25 — 30%  of  the  original  activity,  whereas 
the  residues  from  the  ethereal  liquor  are  optically 
inactive,  so  that  unchanged  nitro-compound,  nitrite, 
or  alcohol  cannot  he  causative  of  the  observed 
activity.  This  conclusion  is  confirmed  by  the  form¬ 
ation  of  optically  active  P-bromo-P-nitrobutane, 
]“J°  +1-42°  in  substance,  which  can  be  derived  only 
r°m  th®  act-form.  The  existence  of  the  latter 
con  in  an  optically  active  condition  is  not  com¬ 
patible  with  the  customary  formulation,  and  the 

Me  • '  ‘ .  \  •  '  * . 

electronic  constitution,  ’  Et\  C  ’ N  ;  01  ,  is  there¬ 

to  Na- 


fore  proposed,  which  is  shown  to  harmonise  with  the 
general  chemical  properties  of  the  compound. 

H.  Wren. 

Ester  formation  in  ethylene  glycol.  A.  Kailan 
and  K.  Melkus  (Monatsli.,  1927,  48,  9 — 35). — The 
velocity  of  esterification  (which  goes  to  completion) 
of  n-butyric,  benzoic,  salicylic,  and  o-  and  p-hydroxy- 
benzoic  acids  in  anhydrous  and  wet  ethylene  glycol 
with  hydrogen  chloride  as  a  catalyst  has  been  measured 
at  25°,  and  the  effects  of  varying  concentrations  of 
acid,  water,  and  catalyst  have  been  determined ; 
intrapolation  formulas  expressing  the  velocity  con¬ 
stant  as  a  function  of  the  concentrations  of  the  water 
and  the  catalyst  are  given  in  each  case.  In  anhydrous 
glycol,  the  velocity  is  proportional  to  the  concentr¬ 
ation  of  the  catalyst,  but  in  presence  of  water  it 
increases  more  rapidly  than  proportionality  requires. 
Combining  these  results  with  those  obtained  by 
Goldschmidt  and  Udby  (A.,  1907,  ii,  852)  for  ethyl 
alcohol  and  earlier  results  of  Melkus  for  glycerol,  the 
following  conclusions  are  reached.  For  a  water 
concentration  ( w )  of  0-03  mol. /litre,  the  value  of  the 
unimolecular  velocity  constant  ( k )  for  salicylic  acid 
in  glycol  is  60%  greater  and  for  the  other  acids  30% 
smaller  than  in  alcohol.  As  in  ethyl  alcohol,  the 
retarding  influence  of  water  is  greatest  with  benzoic 
and  least  with  butyric  acid,  and  is  slightly  less  in 
glycol  than  in  glycerol,  and  much  less  than  in  alcohol. 
The  relative  values  of  k  for  benzoic  acid  and  its  o-, 
m-,  and  p-  hy  droxy-deri  vatives  in  acid  concen¬ 
trations  of  £  mol. /litre,  and  with  w— 0-065,  are 
1  :  0-073:  1-115  :  0-39  in  glycol  and  1:0-037: 1-17: 0-43 
in  alcohol,  chlorohydrin  formation  affecting  the 
figures  for  salicylic  acid.  The  values  of  k  for  butyric 
and  benzoic  acids  in  glycol  are,  respectively,  2-5 — 3 
and  1-25 — 2  times  as  great  (depending  on  the  con¬ 
centrations  of  water  and  the  catalyst)  as  in  glycerol. 

J.  W.  Baker. 

Lactacidogen.  V.  G.  Embden  and  M.  Zimmer- 
mann  (Z.  physiol.  Chem.,  1927,  167,  114— 136).— A 
new  hexosemonophosphoric  acid,  [ajg  +29-5°,  has  been 
isolated  from  fresh  rabbit  muscle  and  analysed  as 
the  crystalline  brucine  salt  and  the  amorphous  barium 
salt.  The  acid,  like  lactacidogen,  leads  to  an  in¬ 
creased  formation  of  lactic  and  phosphoric  acids  by 
muscle  juice.  Although  muscle  juice  under  the 
influence  of  sodium  Huorido  synthesises  hexosedi- 
phosphoric  acid  (A.,  1925,  i,  729),  no  actual  proof 
of  the  presence  of  this  acid  in  fresh  muscle  can  be 
obtained.  A.  Woemall. 

Hexosediphosplioric  acid.  I.  a-  and, 
p-Methylhexosidedipliosphoric  acids.  W.  T.  J. 
Morgan  (Biochem.  J.,  1927,  21,  675 — 688). — The 
hexosides  were  prepared  by  Fischer’s  method.  The 
changes  in  rotation  in  the  process  of  methylation 
suggested  the  formation  of  two  isomerides.  The 
barium  derivatives  of  the  methylated  compounds 
can  he  separated  roughly  by  fractional  precipitation 
of  the  aqueous  solution  with  ethyl  alcohol.  A  more 
complete  separation  was  obtained  by  the  preparation 
of  the  brucine  salts,  from  which  the  barium  salts 
were  obtained,  barium  p-methylhexosidediphosphate, 
C6H903(0Me)(P04Ba)2,  -10-4°,  free  acid, 

— 23-2°,  and  barium  a-methylhexosidediphosphate, 
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[«]„,  +8-2°.  free  acid,  [a]'^  4-19-7°.  The  methyl 
group  of  the  a-acid  is  more  rapidly  removed  by  hydro¬ 
lysis  than  that  in  the  corresponding  8-eompound. 
Neither  hexoside  is  hydrolysed  by  emulsin.  Invert- 
ase  causes  a  partial  removal  of  the  methyl  group 
from  the  a-hexoside,  but  not  from  the  P-compound. 
Bone  enzyme  rapidly  removes  the  phosphoric  acid 
groups  from  the  (3-compound,  producing  a  strongly 
loevorotatory.  non-reducing  substance  possessing  the 
properties  of  a  fructoside.  The  methylation  of 
hexosediphosphoric  acid  yielded  a  non-reducing 
syrup  consisting  largely  of  the  hexamethyl-methyl- 
hexosidediphosphoric  acid.  S.  S.  Zilva. 

Aliphatic  and  alicyclic  disulphones.  A.  Recsei 
(Ber.,  1927,  60,  [£],  1420— 1423).— The  action  of 
hydrogen  chloride  on  a  mixture  of  ethyl  mercaptan 
and  dipropyl  ketone  affords  diethylthioldi-n-propyl- 
melhane,  which  could  not  be  distilled  without  decom¬ 
position.  It  is  oxidised  by  aqueous  permanganate 
to  diethylsulphonyldi-n-propylmethane,  m.  p.  109-5°. 
Similarly,  w-propyl  isopropyl  ketone  gives  the  corre¬ 
sponding  dithiol,  oxidised  to  diethylsvlphonyl-n- 
propylisopropylmelhane,  m.  p.  91°.  cycfoHexanone 
and  ethyl  mercaptan  afford  1  :  1-diethylthiolcyclo- 
hexane,  b.  p.  67 — 110°/12  mm.  (partial  decomp.), 
from  which  1  :  l-diethylsulphonylcyclohexane,  m.  p. 
121°,  is  derived.  2-Chloro-l  :  l-diethylsulphonylcyclo- 
hexane,  in.  p.  91°,  is  obtained  from  2-clilorocycfo- 
hexanone.  Oxidation  of  the  higher  thiols  is  difficult. 
Hydrogen  peroxide,  chromic  acid,  and  dilute  nitric 
acid  are  ineffective ;  diluted  Caro’s  acid  is  inferior  to 
permanganate.  The  sulphones  described  above  are 
much  more  active  pharmacologically  than  sulphonal. 

H.  Wren. 

Preparation  of  pure  oleic  acid.  S.  H.  Bertram 
(Rec.  trav.  chim.,  1927,  46,  397 — 401). — From  a 
comparative,  quantitative  study  of  the  numerous 
methods  available  for  the  purification  of  oleic  acid, 
the  author  concludes  that,  hitherto,  oleic  acid  has 
never  been  obtained  free  from  appreciable  quantities 
both  of  saturated  and  higher  unsaturated  acids,  and 
suggests  that  the  main  cause  of  the  difficulty  is  the 
isomorphism  of  oleic  acid  and  its  impurities.  Oleic 
acid  containing  less  than  0-4 — 0-5%  of  saturated 
acids  may  be  prepared  by  adding  100  g.  of  crude 
oleic  acid  to  a  warm  mixture  of  175  g.  of  mercuric 
acetate,  140  c.c.  of  methyl  alcohol,  and  35  c.c.  of 
glacial  acetic  acid,  and  heating  for  2  min.  on  the 
steam-bath.  After  keeping  for  24  hrs.,  the  mixture 
is  filtered  and  the  complex  mercury  compound  in 
the  filtrate  decomposed  by  boiling  with  50  c.c.  of 
hydrochloric  acid  ( d  1-19).  The  resulting  mixture 
of  ester  and  acid,  after  extraction  with  light  petroleum 
(b.  p.  40—60°),  is  hydrolysed.  It  was  not  found 
practicable  to  remove  all  higher  unsaturated  acids 
by  extraction  of  the  calcium,  barium,  or  lithium  salts 
with  ether,  benzene,  light  petroleum,  or  alcohol, 
but  this  was  effected  by  crystallising  the  oleic  acid 
from  an  equal  volume  of  acetone  at  — 10°  to  — 15°, 
and  washing,  with  acetone  at  —20°.  The  resulting 
product  consisted  of  colourless,  transparent,  needles, 
m.  p,  and  s.  p.  13*2°,  which  changed  to  a  more  stable, 
white  modification,  m.  p.  16°.  It  then  had  the  con¬ 
stants,  iodine  value  (Hiibl)  S9-55,  nf,  1-45823,  < 


1-44179,  and  contained  only  0-49%  of  saturated  acids. 
Elaidic  and  crucic  acids  may  be  purified  similarly. 

E.  Holmes. 

Acid  soaps  :  crystalline  potassium  hydrogen 
dioleate.  J,  W.  McBain  and  A.  Stewart  (J.G.S., 
1927,  1392 — 1394), — Potassium  hydrogen  dioleate, 

an  anhydrous,  crystalline,  acid  soap,  has  been  isol¬ 
ated  at  0°  from  alcoholic  solutions  containing 
oleic  acid  and  potassium  oleate  in  molecular  pro¬ 
portions  varying  between  1  to  2  and  2  to  1,  respect¬ 
ively.  Analyses  by  hydrolysis  with  hydrochloric 
acid  and  by  the  determination  of  saponification  values 
show  good  agreement,  and  account  for  99-8%  (average) 
of  the  sample  taken.  The  compound,  which  may  be 
crystallised  unchanged  from  oleic  acid,  has  a  transi¬ 
tion  point  at  43°  and  liquefies  completely  above  107°, 
whilst  decomposition  occurs  when  it  is  maintained 
at  55 — 60°.  E.  Holmes. 

Thermal  decomposition  of  aryl  esters  of 
fumaric  and  cinnamic  acids  into  s-diaryl- 
ethylenes.  R-.  Anschutz  (Ber.,  1927,  60,  [B], 
1320 — 1322 ;  cf.  Skraup  and  Beng,  this  vol.,  560).— 
Thermal  decomposition  of  phenyl  fumarate  affords 
phenyl  cimiamate  and  ultimately  stilbene.  If  a 
substituent  is  present  in  the  phenyl  group,  the  inter¬ 
mediate  product  cannot  be  isolated;  the  yields  of 
s-diarylethylenes  are  lower,  and  the  products  are 
frequently  uninviting  resins.  The  following  fumar- 
ates  are  described  (cf.  Wirtz,  Diss.,  Bonn,  1887; 
Selden,  Diss.,  Erlangen,  1888;  Boringer,  Diss.,  Bonn, 
1919)  :  o-tolyl,  plates,  m.  p.  88 — 89°,  or  needles,  m.  p. 
85°,  b.  p.  225°/12  mm. ;  m-tolyl,  plates,  m.  p.  88°,  or 
needles,  m.  p.  83°,  b.  p.  237°/12  mm. ;  p -ehlorophmyl, 
m.  p.  17S°  (and  thence  4  :  4' -dichlorostittene,  m.  p. 
170°);  p-bromophenyl,  m.  p.  174°  (and  thence  4:4- 
dibromostilbene,  m.  p.  210 — 211°);  p-nitrophenyl, 
m.  p.  219 — 211°  (decomp.).  Phenyl  fumaranilate, 
m.  p.  214°.  The  following  cinnamates  are  described : 
p-chlorophenyl ,  m.  p.  105°  (and  thence  p-chloroslilbene, 
m.  p.  127°;  dibromide,  m.  p.  190°);  p-bromophenyl, 
m.  p.  116°  (and  thence  p-brotnostilbene,  m.  p.  135°; 
dibromide,  m.  p.  199°);  o -nitrophenyl,  m.  p.  84-5v; 
p-nitrophenyl,  m.  p.  146°;  phenyl  p-nitrocinnamate , 
in.  p.  152°,  from  p-nitrocinmmoyl  chloride,  b..p.  205— 
210°,  m.  p.  124 — 125°,  and  phenol;  p-acetamidophcnijl 
cinnamate,  in.  p.  220°.  The  gaseous  products  of 
the  thermal  decomposition  of  the  esters  generally 
contain  carbon  monoxide  in  addition  to  carbon 
dioxide,  and,  frequently,  the  phenol  employed  in 
the  preparation  of  the  ester.  H.  Wren. 

Lactones  derived  from  simple  sugars. 
H.  D.  K.  Drew,  E.  H.  Goodyear,  and  W.  A- 
Haworth  (J.C.S.,  1927, 1237— 1245).— Ten  completely 
methylated  lactones  derived  from  normal  and  y-forms 
of  completely  methylated  glucose,  galactose,  mannose, 
xylose,  and  arabinose  have  been  studied,  with  the 
object  of  establishing  a  comparison  of  the  rates  of 
hydrolysis  of  these  lactones  from  the  point  of  view 
of  their  structural  relationships.  Tables  and  com¬ 
parative  figures  are  given,  together  with  a  graph 
representing  the  percentage  amount  of  lactone  present 
in  aqueous  solution  during  10  days.  It  is  demon¬ 
strated  that  for  each  pair  of  lactones  derived  from  & 
normal  and  a  y-forrn  of  the  same  sugar,  the  curve 
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representing  the  rate  of  formation  of  y-hydroxy-acid 
from  y-laetone  is  sharply  distinguished  from  that 
representing  the  rate  of  formation  of  8-hydroxy- 
acid  from  8-lactone,  the  latter  being  much  the  steeper. 
Between  the  two  extremes  are  found  two  less  steep 
<i-Iactone  curves  (trimethyl-8-xylono-  and  tetramethyl- 
S-mannono-lactones)  and  two  less  flat  y-lactone 
curves  (trimethyl-y-arabono-  and  trimethyl-y-glueono- 
laetones),  this  phenomenon  being  the  subject  of 
further  investigation.  These  results  confirm  the 
earlier  findings  of  Charlton,  Haworth,  and  Peat 
(A.,  1926,  273)  as  to  the  structure  of  the  constituent 
sugars.  E.  Holmes. 

Condensation  of  pyruvic  acid  with  para¬ 
formaldehyde  in  presence  of  sulphuric  acid. 
V.  V.  Theofiiilaktov  (J.  Russ.  Phys.  Chem.  Soc., 
1926,  58,  759 — 766). — The  products  obtained  by 
condensing  pyruvic  acid  with  formaldehyde  in 
presence  of  sulphuric  acid  comprise  a  solid  acid, 
CjH806  (and  not  C8H8O0,  as  described  by  0.  Kalt- 
wasser),  in.  p.  234°,  and  a  lactone,  m.  p.  140 — 144°, 
which  loses  water  when  slowly  heated  to  90°,  giving 
a  viscous  liquid,  which  sets  to  a  glassy  mass.  The 
alkali  salts  of  the  acid  did  not  crystallise,  whilst  the 
silver  salts  lost  water  on  keeping  for  15  min.,  to  give 
a  viscous  mass.  Phenylhydrazine  gave  an  amorphous, 
yellow,  very  unstable  precipitate,  whilst  hydroxyl- 
amine  hydrochloride  gave  an  oxime,  m.  p.  192 — 194° 
(decomp.).  On  oxidation  with  3%  hydrogen  per¬ 
oxide,  a  lactone-acid,  m.  p.  112 — 113°,  was  obtained. 
Acetic  anhydride  gave  an  acetyl  derivative,  m.  p. 
193°,  with  loss  of  a  molecule  of  water.  On  reduction 
of  the  lactone  with  hydrogen  in  presence  of  platinum- 
black,  two  neutral  isomeric  solids,  m.  p.  219°  and 
234—235°,  differing  in  crystalline  form,  were  obtained. 
With  tin  and  hydrochloric  acid,  only  the  isomeride 
of  m.  p.  219°  was  formed.  The  lactone  did  not  give 
a  coloration  with  ferric  chloride.  M.  Zvegintzov. 

Transformation  of  acetaldehyde  into  its  enolic 
form.  S.  A.  ScHotr  (Compt.  rend.,  1927, 184,  1452— 
1454).— The  absorption  curves  in  ultra-violet  light 
of  acetaldehyde  solutions  show  marked  maxima  at 
X 2215  in  O-OlA-sodium  hydroxide  and  at  X  2205  in 
dilute  hydrochloric  acid,  and  minima  at  X  2475  and 
2465  A,,  respectively.  A  solution  of  paracetaldehyde 
m  dilute  hydrochloric  acid  gives  an  absorption  curve 
showing  a  maximum  at  X  2205  and  a  minimum 
at  X  2465  A.  These  maxima  and  minima  indicate 
™  Prescnce  °f  the  cnolic  form  of  acetaldehyde, 
CH2:CH-0H,  and  in  the  proportion  calculated  from 
the  curves  of  1  in  335  in  sodium  hydroxide  solution, 
;  m  830  in  hydrochloric  acid  solution,  and  1  in  1045 
or  paracetaldehyde  in  hydrochloric  acid  solution. 

R.  Brightman. 

a-Bromo-aldehydes.  A.  Kirrmann  (Compt. 

re™->  3927,  184,  1463 — 1465). — Addition  of  mag¬ 
nesium  ethyl  bromide  to  excess  of  a-bromovaler- 
3  “O’ec  at  —10°  affords  the  expected  bromohydrin 
m  sma^  yield,  the  main  product  being  an  olefine, 

-h  is.  p.  144°,  d21  0-742,  n21  1-4259.  Similarly, 

- ro  heptaldehyde  and  magnesium  methyl  bromide 

°™  a  little  y-bromo-$-octanol,  b.  p.  106 — 107°/ 
d16  1*207,  k16  1-4751,  together  with  methyl 
aes?J  ket0»e,  b.  p.  64°/12  mm.,  173°/760  mm.,  d16 


0-823,  nie  1-4196  (Moureu  and  Delange,  A.,  1903,  i, 
399),  a  tertiary  alcohol,  b.  p.  79 — 80°/12  mm.,  dP 
0-823,  nw  1-4299,  probably  p-methyloctan-p-ol,  and 

an  olefine,  C9H18,  b.  p.  146°,  d16  0-738,  a16  1-4243, 
resulting  from  dehydration  of  the  tertiary  alcohol  (cf . 
Henry,  A.,  1907,  i,  744).  Since  the  action  of  lead 
hydroxide  on  a-bromoheptaldehyde  affords  heptoic 
acid,  and  not  the  expected  aldehyde-alcohol,  it 
is  probable  that  the  ketone  is  formed  by  molecular 
transposition  in  the  action  of  magnesium  methyl 
bromide,  and  not  through  the  ethylene  oxide,  as 
suggested  by  Henry  ( loc .  cit.).  a.  -  Halogeno  -  aide  - 
hydes  thus  behave  in  some  respects  as  acyl  halides. 

R.  Brightman. 

Mono-  and  di-thiotriacetaldehydes.  S.  W. 
Lebedev  and  M.  S.  Platonov  (J.  Russ.  Phys.  Chem. 
Soc.,  1926,  58,  705 — 711). — The  products  of  the 
polymerisation  of  acetaldehyde  by  hydrogen  sulphide 
in  acid  solution  contain  a  triple  polyineride, 

CHMe<°;™^e>S,  m.  p.  53-5—54°,  b.  p.  160° 

(decomp.).  Acid  potassium  permanganate  gives  a 
colourless  sulphone,  in.  p.  150 — 152°.  Further  action 
of  hydrogen  sulphide  gives  a  mixture  of  the  iuoiio- 
thiotriacctaldehydc  with  dithiotriacetaldehyde, 

CHato<§jfiS£>0  m-  P-  70—72°,  which  can  be 

separated  by  fractionation.  It  does  not  react  with 
phenylhydrazine  or  semicarbazide.  Acid  potassium 
permanganate  oxidises  it  to  a  disulphone,  decomp. 
215°.  Of  the  theoretically  possible  five  optical  and 
geometrical  isomerides  for  each  compound,  only  one, 
probably  the  stable  racemic  trans-locm,  was  obtained. 

M.  Zvegintzov. 

New,  unsaturated  anhydro-sugar.  K.  Maurer 
and  H.  Mahn  (Ber.,  1927,  60,  [£],  1316—1320;  cf. 
A.,  1926,  602). — The  action  of  dietliylamine  on  aceto- 
bromoglucose  in  presence  of  benzene  affords  diethyl- 
ammonium  bromide  and  a  tetra-acetyl  compound, 
C14H1808,  m.  p.  61—62°,  [«)g  -16-87°  in  ethyl 
alcohol.  The  compound  reduces  Fehling’s  solution, 
is  readily  decomposed  by  concentrated  mineral  acids, 
and  is  not  converted  into  dextrose  by  0-lA-hydro- 
ehloric  acid.  It  is  decomposed  by  hydrogen  bromide 
in  glacial  acetic  acid.  It  does  not  appear  to  react 
with  phenylhydrazine.  It  takes  up  halogen  with 
evolution  of  halogen  acid;  the  6romo-derivative  is 
very  unstable,  the  c7(foro-eompound  relatively  stable. 
Hydrolysis  with  methyl-alcoholic  ammonia  converts 
the  tetra-acetate  into  an  amorphous  powder,  m.  p. 
about  94°,  decomp.  134°,  analyses  of  -which  do  not 
agree  well  with  results  required  for  the  expected 
anliydro-sugar,  C6H10O5 ;  re-acetylation  of  the  amor¬ 
phous  product  docs  not  give  the  original  tetra-acetate. 

Aeetobromogalactose  and  diethylamine  similarly 
yield  a  crystalline  tetra-acetate,  C14H1809,  m.  p.  110", 
[a]D  +4-69°  in  ethyl  alcohol.  H.  Wren. 

Reactivity  of  the  methylated  sugars.  I. 
Action  of  alkaline  hydrogen  peroxide  solution 
on  tetramethyl-d-glucose.  E.  L.  Gustus  and 
W.  L.  Lewis  (J.  Amer.  Chem.  Soc.,  1927,  49,  1512 — 
1521). — Oxidation  of  PySf-tctramethylglucose  (100  g.) 
with  alkaline  hydrogen  peroxide  yields  carbon  di¬ 
oxide  (13-42  g.),  formic  acid  (33-78  g.),  dimethyl- d- 
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arahonolactone  (17-24  g.),  m.  p.  77°,  a~  1-475,  y— 
1-526,  [a]M  +89°  in  water,  falling  to  +71-8°  in 
237  lira,  (p -bromophenylhydrazide),  demethylated 
hexonic  and  pentonic  acids  (3-59  g.),  and  methyl 
esters  of  methylated  tetronic  acids  (6-7  g.)  containing 
probably  methyl  mono-  and  di-methyl  d-erythxonates. 
These  results  indicate  the  oxidation  of  an  ap-cnodiol, 
together  with  some  total  destruction  of  the  sugar 
molecule.  This,  and  the  known  stability  of  the 
methylated  sugars,  are  explained  if  enolisation  is 
effected  by  keto  cnol  tautomcrisation  rather  than  by 
selective  addition  and  loss  of  water. 

F.  G.  Willson. 

Sugar  carbonates.  III.  Derivatives  of 

y-methylfructoside,  y-ethylfructoside,  and 
normal  methylfructoside.  C.  F.  Allpress,  W.  N. 
Haworth,  and  J.  J.  Inkster  (J.C.S.,  1927,  1233 — 
1236).— -The  condensation  of  y-methylfructoside  with 
methyl  chloroformate  in  chloroform  containing 
pyridine  yields  tel  racarbomethoxy -y-methylfructoside, 
b.  p.  226 — 227°/0-l  mm.,  [a]D  +19-8°  in  acetone, 
whilst  the  corresponding  tetracarbelhoxy-y-methyl- 
frudoside  has  b.  p.  235 — 238°/007  mm.,  [«]„  +22-5°. 
y-Ethylfrudoside,  [a]D  +28°,  condenses  with  ethyl 
chloroformate  to  give  tetracarbethoxy-y-ethylfrudoside, 
b.  p.  228°/'0-05  mm.,  [a]D  +27-5°  in  ethyl  alcohol. 
These  products  retain  the  structure  of  the  original 
methyl-  and  ethyl-fructosides,  but  the  fructosidic 
methyl  and  ethyl  groups  lose  much  of  their  labile 
character.  Mothylation  of  the  normal  forms  of 
tetraearbomethoxyfructose  and  tetracarbethoxy- 
fructose,  previously  prepared  by  Allpress  and  Haworth 
(A.,  1924,  i,  943),  has  resulted  in  the  preparation  of 
tetracarbomethoxyniethylfrudoside,  m.  p.  107°,  [a]D 
—-126-1°  in  chloroform,  and  tetracarbethoxi/methyl- 
fructoside,  [a]D  -90-9°  in  acetone,  neither  of  which 
reduces  Fehling’s  solution.  E.  Holmes. 

Hydrazine  compounds  of  a-glucoheptose.  E. 
Glaser  and  N.  Zuckermann  (Z.  physiol,  Chem., 
1927,  167,  37 — 69). — The  following  compounds  have 
been  prepared  :  a-glucoheplose-p-nitrophenylhydrazone, 
m,  p.  199°,  Mo  —39°;  a-glucoheptose-p-nitrophenyl- 
osazone,  m.  p.  243°;  a-glucohepiose-o-mtrophenyl- 
hydrazone,  m.  p.  172°;  a-glucohepiose-o-nilrophenyl- 
osazone,  m.  p,  220° ;  a-glucoheptose-2  :  4-dinitrophenyl- 
hydrazone,  m,  p.  180°,  [a]’J  —28°;  a -glucoheplose- 
2  :  4-di n iirophenylosazone ,  m.  p.  231°;  a-glucoheptose- 
o-tolylosazoiie,  m.  p.  177°,  [>1'/;  —9°;  a -glucoheptose- 
m -tolylosazone,  m.  p.  186°,  [a]);  —31°;  a-glucoheptose- 
p -tolylosazone,  m.  p.  215°,  [a]g  ±0°;  a -glucoheplose- 
phenylbenzylhydrazone,  m.  p.  156 — 157°;  a -gluco- 
heptosephenylbenzylosazone,  m.  p.  216 — 218°,  Md 
— 44°;  a-glucoheptosephenylmethylosazone,  m.  p.  173°, 
[a]n  —204°;  a-glucoheptosephenylelhylhydrazonc,  m.  p. 
145°,  Mil  — 23°,  and  •x-glucoheptose-p-vaphthylhydr- 
azone,  m.  p.  182°,  [a]1,;  — 13°.  The  preparation  and 
properties  of  d-glucose-2  : 4-dinitrophenylhydrazone, 
m.  p.  118 — 122°,  [a]))  +12°,  and  d-glucose-2  : 4 -di- 
nilrophenylosazone,  m.  p.  256—257°,  Mo  —133°,  are 
described.  All  are  well  crystalline  except  the  second- 
named  above,  and  these  compounds  can  bo  prepared 
easily  except  a-glueolieptosebenzylphenylosazone,  the 
formation  of  which  requires  2 — 3  weeks.  The  crystall¬ 
ine  form,  solubility,  m.  p.,  and  optical  rotation  of 


these  compounds  and  those  of  the  corresponding  com¬ 
pounds  of  d-glucose  and  1-xylose,  where  known,  are 
tabulated.  The  a-glucohcptose  compounds  are  all 
laevorotatory  or  inactive  in  pyridine-methyl  alcohol 
solution ;  the  corresponding  1-xylose  compounds  behave 
similarly,  hut  of  the  d-glucose  compounds  examined 
about  half  are  dextrorotatory  and  about  half  laevo- 
rotatory 

For  the  detection  of  a-glucoheptose,  the  preparation 
of  the  liydrazones  and  osazoncs  with  p-nitrophenyl- 
hydrazine  and  2  :  4-dinitrophenylhydrazine  is  recom¬ 
mended.  For  micro-chemical  purposes,  the  com¬ 
pounds  with  phenylbenzylhydrazine  and  plienylethyl- 
hydrazinc  are  most  suitable,  on  account  of  their 
characteristic  crystalline  forms.  In  the  purification 
of  a-glucoheptose,  the  phenylbenzylhydrazone  is  pre¬ 
pared  and  decomposed  with  formaldehyde,  whilst  for 
the  separation  from  dextrose,  the  insolubility  of 
a-glucohoptosc-2  :  4-dinitrophenylhydrazone  in  cold 
ethyl  alcohol  compared  with  the  corresponding 
glucose  compound  is  utilised.  A.  Wormall. 

Degradation  of  reducing  bioses.  VI.  d-Gal- 
acto-rf-arabinose  obtained  by  degradation  of 
lactose.  G.  Zempl£n  (Ber.,  1927,  60,  [B],  1309— 
1312;  cf.  A.,  1926,  1229). — After  being  preserved 
during  several  months,  d-galacto-d-arabinose  yields 
crystals,  m.  p.  166 — 168°  (decomp.),  [a]„  —50-3°  to 
—  63-1°  in  water  after  25  hrs.  The  identity  of  the 
product  with  that  derived  from  the  oxidative  degrad¬ 
ation  of  calcium  lactobionate  is  established. 

H.  Wren. 

Synthesis  of  maltose.  A.  Pictet  and  H.  Vogel 
(Compt.  rend.,  1927,  184,  1512 — 1514).— Maltose,  in 
the  form  of  the  oeta-acetyl  derivative,  is  isolated  from 
the  product  obtained  by  heating  equal  molecules  of 
a-  and  (3-glucose  at  160°  in  a  vacuum.  The  identity 
of  the  sugar  is  established  by  the  preparation  of 
maltose,  together  with  its  osazone  and  nitrate, 
from  the  synthetic  acetyl  compound. 

G.  A.  C.  Gouoh. 

Third  component  sugar  of  scammonine.  E. 
Votocek  and  F.  Valentin  (Arliiv  Hcmiju,  1927, 1, 

3 — 5). — Seammonic  acid  yields  on  hydrolysis  with. 
10%  sulphuric  acid  not  only  dextrose  and  rhodeosc, 
hut  also  Z-rhamnose.  R.  Truszkowski. 

Ruberythric  acid.  E.  Glaser  and  O.  Kahleb 
(Ber.,  1927,  60,  [B],  1349— 1356).— Alizarin  is  con¬ 
verted  by  acetobromoglucose  in  alkaline  solution  into 
the  corresponding  2  -  tetra  -  acelylgluco  -  derivative, 

C14H602(0H)-0-CGH705Ac4,  m.  p.  203°,  [«]g  -6-9 
in  acetone ;  the  second  hydroxy-group  of  alizarin  is 
not  attacked  by  a  large  excess  of  acetobromoglucose. 

It  is  converted  by  acetic  anhydride  and  pyridine  into 
the  acetyl  compound,  C30H2SO14,  m.  p.  192 — 193  . 
The  non-acetylatcd  glucosidc  is  decomposed  by 
methyl-alcoholic  ammonia  into  alizarin  and  the  1 : 2- 
diglucosido-dcrivative, 

C6H4<^q^qjj^pj-jj^^>C6H2(0*C6H1105)2,  m.  p.  193 

194°,  which  is  hydrolysed  by  emulsin  to  9 : 10-dt- 
arnino- 1  :  2  :  9  :  10  -tetrahydroxy  -9  :  10  -  dihydroanthr¬ 
acene,  m.  p.  193 — 194°.  The  diglucosido-compound  is 
converted  by  cold,  concentrated  hydrochloric  acid 
into  1  :  2 -diglucoalizarin,  C14H602(0*C6H1105)2,  m.  P- 


213 — 214°,  which  is  not  identical  with  ruberythric 
scid.  The  acid  is  probably  an  alizarinmaltoside. 

H.  Wren. 

Structure  of  starch.  II.  E.  Peiser  (Z. 
physiol.  Cham.,  1027,  167,  88 — 90).-  -Acctylatcd 
starch  (cf.  this  vol.,  136),  suspended  in  toluene  and 
chlorinated  with  phosphorus  pentaehloridc  at  105°, 
yields  a  colourless  substance,  C18H  5804aClAc»5. 
Attempts  to  remove  the  chlorine  atom  without  the 
simultaneous  removal  of  the  acetyl  groups  have  been 
unsuccessful.  It  is  concluded  that  starch  contains,  in 
the  middle  of  the  monosaccharide  chain,  an  aldehydic 
group  which  is  not  as  firmly  attached  as  the  others,  and 
that  the  adjacent  alcohol  group  is  not  free,  but  is 
concerned  in  the  chain  formation.  A.  Wormall, 

Cryoscopic  behaviour  of  glycogen  acetate.  K. 
Hess  and  B.  Stahn  (Annalcn,  1927,  455,  115 — 122). 
—The  cryoscopic  behaviour  of  glycogen  acetate 
(Pringshcim  and  Lassmann,  A.,  1922,  i,  C34)  in  acetic 
add  in  absence  of  air  resembles  that  of  cellulose  and 
imilin  acetates  (cf.  following  abstracts),  although  a 
value  of  the  mol.  wt.  corresponding  with  a  dextrose 
anhydride  unit  is  not.  reached,  the  initial  value  in 
dilute  solutions  being  midway  between  that  of  a 
glueosan  triacetate  and  a  biosan  hexa-aectatc.  Hence 
the  latter  cannot  be  regarded  as  the  fundamental 
unit.  The  recovered  material  at  the  end  of  the 
experiment  is  identical  with  the  starting  material. 

J.  W.  Baker. 

Cryoscopic  behaviour  of  imilin  acetate.  K, 
Hess  and  It.  Stahn  (Annalen,  1927,  455,  104—114). 
—Imilin  triacetate,  [a]1,,  --40-5°  in  acetic  acid,  pre- 
pared  by  the  method  of  Bergmann  and  Ivnelie  (A., 
1926,  1230)  from  commercial  inulin  or  chicory  imilin, 
exhibits  a  similar  irregular  variation  of  its  mol.  wt. 
with  time  to  that  shown  by  cellulose  acetates  when 
the  determination  is  carried  out  by  the  cryoscopic 
method  in  absence  of  air  (cf.  following  abstract). 
In  low  concentrations,  the  value  of  the  mol.  wt.  falls 
to  that  of  a  lasvulose  anhydride  triacetate,  before 
increasing  slowly  to  infinity.  In  presence  of  air,  the 
mol.  wt.  is  almost  a  linear  function  of  the  concen¬ 
tration  of  the  solution.  J.  W.  Baker. 

Cellulose.  XXV.  Cryoscopic  behaviour  of 
cellulose  acetates.  K.  Hess  and  G.  Souultze 
(Annalcn,  1927,  455,  81 — 103), — When  amorphous 
cellulose  triacetate  (obtained  by  acetylation  of 
cellulose  with  acetic  anhydride  and  zinc  chloride)  is 
treated  with  acetic  acid”  at  IS — 20°,  only  a  small 
proportion  goes  into  solution,  and  when  this  soluble 
portion  is  recovered  and  again  treated  with  acetic 
acid,  the  same  phenomenon  is  observed,  and  the 
process  may  be  repeated  until  the  whole  of  the  sample 
18  insoluble.  The  same  observation  is  made  at  45° 
mid  60°,  but  at  higher  temperatures  (90°  and  100°) 
tae  sample  is  completely  soluble.  The  various 
tractions  separated  in  this  manner  have  the  same 
acetyl  content  and  the  same  specific  rotatory  power, 
toe  varying  solubility  not  being  due  to  difference  in 
chemical  constitution.  It  may  be  due  either  to 
presence  of  impurities  produced  by  acetolysis,  or  to 
variation  in  the  size  of  the  cells,  the  solution  formed 

cmg  a  colloidal  one.  A  specimen  thus  fractionated 
and  completely  insoluble  hi  cold  ac  "  - -,J  — 
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dissolved  in  warm  acetic  acid  (90°)  and  reprecipitated 
with  ether,  and  the  variation  of  its  mol.  wt.  with 
time  determined  by  the  cryoscopic  method  in  0-1 — 
0-6%  solution  in  acetic  acid  in  an  evacuated  apparatus 
as  previously  described  (Hess  and  Schultze,  A.,  1926, 
715),  and  found  to  be  identical  with  that  of  the 
crystalline  triacetate,  an  initial  decrease  to  the  value 
for  dextrose  anhydride  triacetate  being  followed  by 
a  continuous  increase  to  infinity  (loc.  c it.).  The  sub¬ 
stance  isolated  at  the  end  of  the  experiment  is  identical 
with  the  starting  material.  A  similar  variation  in  the 
mol.  wt.  is  exhibited  by  the  triacetate  obtained  from 
ramie  fibre  and  by  a  purified  specimen  of  cellulose 
triacetate  A,  decomp.  280 — 285°,  [affj  —10-52°  in 
chloroform  (cf.  Hess,  Weltzien,  and  Messmcr,  A., 
1024,  i,  142),  and  with  the  diacetate.  These  observ¬ 
ations  support  the  view,  previously  given,  concerning 
the  constitution  of  cellulose  and  its  acetates. 

J.  W.  Baker. 

Lignin  acetals.  I.  E.  Haqglund  and  H. 
Urban  (Cellulosechem.,  1927,  8,  69 — 71). — By  treat¬ 
ing  finely-divided  wood  with  amyl-alcoholic  hydrogen 
chloride,  more  than  half  the  material  was  dissolved. 
Erom  the  solution,  a  light  brown  lignin  semiacetal, 
probably  CjjH^OsfOMehOCjHjj,  was  isolated.  The 
residue  apparently  contained  a  lignin  acetal  with  two 
amyloxy-groups  in  the  molecule.  Similar  extraction 
with  butyl-alcoholic  hydrogen  chloride  yielded  the 
corresponding  semiacetal  ClsH702(0H),(0Me)'0Bu. 
From  these  experiments,  it  appears  that  lignin  has 
A/=about  315,  and  contains  one  carbonyl,  one 
methoxyl,  and  throe  hydroxyl  groups. 

'B.  W.  Anderson. 

Residual  affinity  and  co-ordination.  XXIX. 
Cupric  salts  stabilised  by  etbylenediamine. 
G.  T.  Morgan  and  F.  H.  BursI'all  (J.C.S.,  1927, 
1259 — 1209). — Cupric  salts  of  the  weaker  acids  arc 
known  to  decompose  readily,  and  in  view  of  the 
enhanced  stability  of  these  salts  when  they  contain 
ethylenediamine  as  addenda  of  crystallisation  ex¬ 
emplified  by  the  iodide  (A.,  1926,  1027),  further 
researches  have  been  carried  out  to  demonstrate  this 
effect.  Interaction  between  the  requisite  silver  salts 
and  bisethylenediaininocupric  iodide  led  to  the 
isolation  of  bisaquobisethylenediaminocupric  carbonate, 
[Cu,2en]C03,2H20,  m.  p.  135°  (decomp.),  and  bisethyl- 
enediaminocupric  nitrite,  [Cu,2  en](N02)2,  m,  p.  128° 
(rapid  decomp.),  as  stable,  well-defined  salts.  Two 
derivatives  of  cupric  sulphite  were  obtained,  depend¬ 
ing  on  the  method  of  preparation  ;  (1)  inonoaquo- 
ethylenediaminocupric.  sulphite,  [Cu,  en,  H20]S03, 
blackens  at  100°,  turning  brown  later,  and  "(2)  bis- 
ethylenediaminocupric  sulphite,  [Cu,2  cn]S03,  decomp. 
190 — 200°,  this  latter  being  the  more  stable.  The 
reaction  between  bisethylenediaininocupric  sulphate 
and  the  requisite  barium  salt  in  aqueous  solution 
was  used  for  the  preparation  of  bisethylenediamino- 
cupric  hypophosphite,  [Cu,2  cn](H2P02)2,  deeomp,  1  lo¬ 
ll  8°,  and  thiosulphate,  [Cu,2  en]S203,  decomp.  150— 
155°.  Other  salts  which  have  been  prepared  are  bis- 
ethylenediaminocupric  dithionale,  [Cu,2  en]S206,  dc- 
comp.  260°;  Irithionate,  [Cu,2  en]S306,  decomp.  170 — 
175°;  tetrathimate,  [Gu.2  enJS406,  deeomp.  160°;  per¬ 
sulphate,  [Cu,2  enJS208,  decomposes  with  explosive 
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cyanate,  [Cu,2  en](CJSTSe)2,  m.  p.  159—160°,  this  last 
furnishing  a  noteworthy  example  of  the  stabilising 
effect  of  etliylenediamine  on  a  eupric  salt.  The  co¬ 
ordination  numbers  of  bivalent  copper  are  discussed, 
and  it  is  shown  that,  on  the  evidence  adduced,  the 
value  4  gives  the  type  most  conducive  to  molecular 
stability.  E.  Holmes. 

Tetrachloro  (triaminopropane  -  y  -  monohydro  - 
chloride )platinum ,  an  optically  active  complex 
salt  of  a  new  type.  F.  G.  Mann  (J.G.S.,  1927, 
1224 — 1232). — In  tetrachloro(triaminopropanemono- 
hydrochloridojplatinum,  previously  described  (A., 

1926,  1234),  two  of  the  amino-groups  of  the  triamino¬ 
propane  are  implicated  in  the  co-ordination  complex, 
the  third  being*  free  for  normal  salt  formation  with 
acids.  Such  a  compound  might  exist  in  two  forms, 
depending  on  the  inclusion  of  the  a[3-  or  the  ay-di¬ 
amino-groups  in  the  ring  structure,  i.e., 

(I)  [Cl4PtNHvCH2-CH(NH2)-CH2*NH2-HCI]  or 

(II)  [Cl4PtNE2-CH2-CH(NH2-HCl)-CH2-NH2].  In  (I), 

asymmetry  is  induced  in  tho  central  carbon  atom  of 
the  triaminopropane  molecule  by  the  disposition  of 
the  co-ordination  linkings,  this  compound  becoming 
capable  of  resolution  into  optically  active  forms, 
whilst  (II)  should  not  be  so  resolvable.  The  former 
has  been  proved  to  be  correct,  since  fractional 
crystallisation  of  the  camphorsulphonates  has  given 
tho  optically  pure  l-teirachloro(triaminopropan&mono- 
d-ca  mphor-  [i-sulphonaie)platinum  he.mihyd.rate,  , 

—426°,  m.  p.  270 — 285°  after  darkening  at  260°,  and 
d  -  tctrachloro(triaminopropanemono  - 1-  camphor- p -sid- 
phonate)platinum  hemihydrate,  +424°.  Treat¬ 

ment  of  these  compounds  with  calcium  chloride  gave, 
respectively,  1 4etrachloro(triaminopropanemonohydro- 
chloride)platinum,  —502°,  m.  p.  277 — 278° 

(decomp.)  after  darkening  at  260 — 265°,  and  d -tetra- 
chloro(triaminopropanemonohydrochloride)platinum , 

-[-501°,  m.  p.  (decomp.)  277—278°  after 
darkening  at  260 — 265°.  This,  therefore,  is  the  first 
recorded  case  of  a  carbon  atom  owing  its  asymmetry 
to  the  operation  of  auxiliary  valencies.  The  following 
compounds  are  also  described  :  tetrachloro(triamino- 
propanemono  -  d  -  a  -  bromocamphor  -  n  -  sulphonate)plati  - 
num,  [HIJojci  +346°,  m.  p.  271 — 273°  (decomp.); 
trichlorotriaminopropaneplatinic  chloride,  m.  p.  242 — 
243°  (decomp.)  after  darkening  at  210°;  tetrachloro - 
(triamiiwpropamhydrogenoxalate)platinum,  m.  p. 
248 — 251°  (decomp.),  and  moiiochloromono-oxalalolri- 
aminopropaneplatinic  chloride,  decomp.  200 — 210°. 

E.  Holmes. 

Substituted  o-alkylhydroxylamines  chemic¬ 
ally  related  to  medicinally  valuable  amines. 
L.  W.  Jones  and  R.  T.  Major  (J.  Amer.  Chem.  Soc., 

1927,  49,  1527 — 1540). — Treatment  of  CLV-dimeihyl- 
hydroxylamine  with  ethylene  oxide  yields  ON-di- 
methyl-l$-hydroxyethylhydroxylamine,  b.  p.  57 — 58° /23 
mm.  (hydrochloride,  m.  p.  71 — 72°;  chloroplatinate, 
m.  p.  112 — 113°).  When  treated  with  methyl  iodide, 
this  affords  methoxydimethylhydroxyethylammonium 
iodide,  m.  p.  57 — 58°,  deliquescent,  darkening  on 
exposure  to  light,  from  which  the  corresponding 
hydroxide  is  obtained  in  solution  by  treatment  with 
silver  oxide.  The  corresponding  hydrochloride ,  liquid, 
and  chloroplatinate,  m.  p.  183°  (decomp.),  were  pre¬ 


pared.  Treatment  of  diethylaminoethanol  in  benzene 
with  acetyl  or  benzoyl  chloride  yields,  respectively, 
the  acetate ,  b.  p.  S0°/20  mm.  ( chloroplatinate ,  m.  p. 
147°),  or  benzoate,  b.  p.  156 — 15S°/19  mm.  ( ckloro - 
platinate,  m.  p.  161°),  and  these,  on  treatment  with 
ethyl  iodide,  afford,  respectively,  triethylacetoxyethyl- 
ammonium  iodide,  m.  p.  113°,  and  triethylbenzoxyeihyl- 
ammonium  iodide,  m.  p.  134°.  Treatment  of  diethyl¬ 
aminoethanol  with  aqueous  3%  hydrogen  peroxide 
affords  diethylhydroxyethylamine  oxide,  liquid  [chloro¬ 
platinate,  m.  p.  191°  (decomp.)].  Ethylethoxyamino- 
ethyl  p-aminobenzoate,  b.  p.  217°/11  mm.,  is  obtained 
by  heating  OW-diethylhydroxylamine  with  chloro- 
ethyl  p-aminobenzoatc  in  a  sealed  tube  for  24  hrs. 
at  100°.  Ethylethoxyaminoethyl  benzoate,  b.  p.  152 — 
153°/10  mm.,  is  obtained  by  heating  benzoyl  chloride 
with  OW-diethyl-W-hydroxyethylhydroxylamine,  but 
could  not  bo  prepared  from  (5 -chloroethyl  benzoate,  b.  p. 
256 — 257°/752  mm.,  and  OA^dietkylhj'droxylamine. 
Ethylethoxyaminoethyl  p -nitrobenzoate,  m.  p.  180 — 
190°,  is  obtained  analogously.  (3 -lodoethyl  p -nitro¬ 
benzoate,  m.  p.  68 — 69°,  and  $-hydroxyethyl  p -nitro¬ 
benzoate,  m.  p.  77 — 78°,  arc  described.  p-Nifcro- 
benzoyl  chloride  and  OW-dimethyl-W-hydroxyethyl- 
hydroxylamine  in  benzene  afford  methylmethoxyamino- 
ethyl  p-nitrobenzoale,  m.  p.  51-4°.  M  ethoxy  carbamide, 
m.  p.  84-5°,  and  ethoxycarbamide,  m.  p.  91 -5°,  are 
obtained  by  treating  the  appropriate  O-alkylhydroxyl- 
amine  hydrochlorides  with  aqueous  potassium  cyanate. 
When  heated  with  diethylmalonyl  chloride  in  benzene 
at  110°  for  30  hrs.,  ethoxycarbamide  yields  H -ethoxy - 
CC-diethylbarb ituric  acid,  m.  p.  70°.  iSdS'-Dimeihoxy- 
diethylmalonamide,  m.  p.  130°,  and  tiW-diethoxydi- 
ethylmalonamide,  m.  p.  117 — 118°,  are  obtained  by 
treating  the  respective  O-alky  lkydroxylamines  with 
diethylmalonyl  chloride  in  ether,  in  presence  of 
potassium  carbonate.  Condensation  of  phenylcarb- 
imide  in  benzene  with  O-methyl-  and  0-ethyl- 
hydroxylammcs  yields,  respectively,  fi-meihoxy-a- 
phenyl-,  m.  p.  115°,  and  fi-ethoxy-a-pheJiyl-carbamide, 
m.  p.  108 — 108°,  whilst  fi’-melhoxy- a.- phenyl- i-metkyl- 
carbamide,  m.  p.-  61°,  and  -ethoxy- a-phenyl- ^-ethyl- 

carbamide,  m.  p.  63°,  are  obtained  similarly  from  the 
corresponding  OW-dialkylhydroxylamines.  $-Mdh- 
oxy-a-propylthiocarbaniide,  m.  p.  37°,  is  obtained  by 
treating  O-methylhydroxylamine  with  propylthio- 
carbimide  in  benzene.  Tho  pharmacological  action 
of  the  substituted  O-alkylhydroxylamines  appears  to 
differ  only  in  degree  from  that  of  the  corresponding 
amines.  F.  G.  Willson. 


New  compound  obtained  by  the  catalytic 
decomposition  of  collagen.  W.  S.  Sadikov  (J. 
Russ,  Phys.  Chem.  Soc.,  1926,  58,  775— 778).— The 
products  of  the  decomposition  of  collagen  by  1% 
hydrochloric  acid  were  extracted  with  lion-aqueous 
solvents.  The  amyl  alcohol  extract  gave,  on  treat¬ 
ment  with  copper  carbonato,  a  green  solution,  from 
which  acetone  precipitated  a  green  powder. 


Ci7H23012N4Cu2,  probably 
CH, r 


[CH-OH]2-C(NH2)<CHa  ch+~9 


•3SfH„ 


o-co 


Such  a  type  of  compound  occurs  also  in  the  amyl 
alcohol  fraction  of  the  decomposition  products  of 
goose  feathers,  and  in  bilirubin.  M.  Zvegentzov. 
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Kinetics  of  the  reaction  of  formation  of  glycine 
from  monochloroacetic  acid  and  the  influence  of 
neutral  salts.  I.  V.  Sapojnikova  (J,  Russ.  Phys. 
Cliem.  Soc.,  1927,  59, 125 — 136). — Ammonium  chloro- 
aoctate  reacts  slowly  with  ammonia  at  25°,  the 
reaction  being  bimolecular.  Increase  in  concen¬ 
tration,  or  the  presence  of  ammonium  salts,  increases 
the  speed  of  reaction,  unlike  that  between  ethyl 
ehloroaeetate  or  ethyl  acetate  and  ammonia.  Barium 
and  potassium  salts  also  increase  the  speed  of  reaction. 
Alcohol,  on  the  other  hand,  reduces  the  speed  of 
reaction  by  about  59%,  probably  due  to  the  sparing 
solubility  of  glycine  in  alcohol.  It  follows,  then, 
that  the  usual  ring  formula  for  the  substance 


'w<cbJ>nh»  is  incorrect,  and  that  it  exists  in 
the  form  of  ions  and  consists  of  complexes  of  the  type 

+nh3-ch,-co-+nh3-ch2-co2- 


-C02-CH2-NH3+  -C02-CH,-NH„ 


E.  Rothstein. 


reacts  with  free  df-arginine 


Synthesis  of  dipeptides  containing  arginine. 
Isomeric  phenylalanylarginines  and  their  con¬ 
version  into  phenylalanylornithine.  M.  Berg- 
uann  and  H.  Roster  (Z.  physiol.  Chem.,  1927,  167, 
91 — 113).— The  azlactone  of  a-acetamidocinnamic 

acid,  CHPh:C<J°;? 

N-  >1 

in  a  water-acetone  solution  to  form  an  acetylated 
unsaturated  peptide.  This  compound  takes  up  2 
atoms  of  hydrogen  in  presence  of  palladium -black 
to  form  the  saturated  acetyldipeptide,  from  which 
the  free  dipeptide  is  obtained  by  treatment  with 
cold  acetic  anhydride  followed  by  heating  with 
//-hydrochloric  acid.  The  following  compounds 
have  been  prepared  :  2-acelamidocinnamoyl-d-arginine, 
m.  p.  192—193°  (corr.),  [a]®  —18  0°;  TS-acetylphemyl- 
afanyl-d-arginine,  m.  p.  about  178° ;  optically  inactive 
N-acetylpheriylalanylarginine,  m.  p.  216°  (corr.), 
and  its  dihydrate,  m.  p.  216°  (corr.) ;  d-phenylalanyl-d- 
arginine  and  its  o -hydroxybenzylidene  compound, 
m.  p.  199°  (corr.),  picrate,  m.  p.  95 — 97°,  and  dihydro¬ 
chloride,  m.  p.  192 — 193°  (corr.);  inactive  phenyl- 
alanylarginine,  m.  p.  236°  (corr.),  and  its  o-hydroxy- 
benzylidene  compound,  m.  p.  162 — 163°  (corr.),  and 
a  second  modification,  m.  p.  237°  (corr.),  and  dihydro¬ 
chloride,  m.  p.  130°  (corr.);  acetylphenylalanyldi- 
ucetyhnhydroarginine,  m.  p.  201°  (corr.);  acetyl- 
phenylalanylanhydro-ornithine,  m.  p.  245°  (corr.), 
and  in  a  second  modification  with  similar  properties 
but  lower  m.  p. ;  and  phenylalanylornithine,  m.  p. 
149°  (corr.).  A.  Wormale. 


Ethyl  cyanoacetate  [W.  A.  Noyes'  method  of 
preparation].  Y.  Urushieara  (Bull.  Chem.  Soc. 
Japan,  1927,  2,  143 — 145). — The  product  of  the 
interaction  of  ethyl  ehloroaeetate  and  potassium 
cyanide  in  methyl-alcoholic  solution,  according  to 
the  method  of  Noyes,  is  shown  by  chemical  and 
physical  means  to  be  a  mixture  of  about  equal  parts 
of  the  methyl  and  ethyl  esters.  Methyl  cyanoacetate 
has  d\'  T133,  as  compared  with  df  1T14  for  the  ester 
prepared  by  Noyes'  method,  whilst  pure  ethyl  cyano- 
(  ateJ  prepared  in  ethyl-alcoholic  solution,  has  df 
1*063,  against  df  1-110  for  the  mixed  esters.  When 
be  mixed  esters  react  in  ethyl- alcoholic  solution 
bey  do  so  as  the  ethyl  ester  only.  E.  Holmes. 


Selective  action  of  organo-magnesium  com¬ 
pounds  and  ethyl  diethyloxamate.  A.  McKenzie 
and  G.  K.  Duff  (Ber.,  1927,  60,  [J3],  1335—1341; 

cf.  Barrd,  this  vol.,  447). — The  action  of  an  excess 
of  hot  Grignard’s  reagent  on  ethyl  diethyloxamate 
affects  only  the  earbethoxy-group,  leaving  the  diethyl- 
carboxylamide  group  unattached.  A  general  method 
of  preparing  the  diethylamides  of  a-hydroxy-acids 
is  thus  afforded,  but  the  compounds  are  remarkably 
stable  towards  hydrolytic  agents,  so  that  their 
transformation  into  a-hydroxy-acids  is  difficult. 
Benzildiethylamide,  m.  p.  95 — 96°,  prepared  from 
ethyl  diethyloxamate  and  magnesium  phenyl  bromide 
(but  not  from  methyl  benzilate  and  diethylamine), 
is  reduced  by  stannous  chloride  to  diphenylacetdi- 
ethylamide,  prisms,  m.  p.  67 — 68°,  or  needles,  m.  p. 
64 — 65°,  which  is  readily  obtained  from  diphenyl- 
acetyl  chloride  and  diethylamine  in  presence  of  light 
petroleum.  D  i  -  a-naph  th  ylglycoUdiethylmriide .  m.  p. 
196 — 197°  (and  thence  di-a.-naphthylacetdiethylam.ide, 
m.  p.  204—205°),  di-p-tolylglycolldiethylamide,  m.  p. 
118 — 119°,  di  -  o  -  lolylgiycolldiethylamide,  m.  p. 
140 — 141°,  diethylglyeolldiethylamide,  m.  p.  122 — 
123°,  and  dibenzylglycolldiethylamide,  m.  p.  120-5 — 
121-5°,  are  similarly  obtained.  Oxalic  acid  and 
magnesium  phenyl  bromide  yield  benzoylformie 
acid  in  traces,  whereas  oxamide  is  very  stable  towards 
the  reagent.  Triphenylcarbinol  is  obtained  by  the 
action  of  magnesium  phenyl  bromide  on  oxamethane 
or  ethyl  cyanoformatc.  H.  Wren. 

Additive  compounds  of  allylthiocarbamide 
with  silver  halides.  S.  E.  Sheppard  and  H. 
Hudson  (Phot.  J.,  1927,  67,  331—335,  and  J.  Amer. 
Chem.  Soc.,  1927  ,  49,  1814 — 1819).— By  the  action 
of  dilute  aqueous  allylthiocarbamide  on  fused  silver 
bromide,  crystals  of  allylthiocarbamide  silver  bromide, 
AgBr,C4H8N2S,  were  obtained.  Silver  nitrate  added 
to  a  solution  of  allylthiocarbamide  and  potassium 
iodide  precipitated  a  non-crystallisable  mass  of  allyl¬ 
thiocarbamide  silver  iodide  ( ?).  The  corresponding 
silver  chloride  compound  was  similarly  prepared. 
These  compounds  with  their  low  solubilities  (the  silver 
iodide  compound  being  the  least  solublo)  are  of 
interest  in  their  bearing  on  photographic  sensitisation. 
Their  constitution  according  to  co-ordination  theories 
is  discussed.  B.  W.  Anderson. 

Mechanism  of  hydrolysis  of  guanidines.  H. 
Lecher  and  G.  Demmler  (Z.  physiol.  Chem.,  1927, 
167,  163 — 176). — Earlier  results  and  conclusions 
(Lecher  and  Graf,  A.,  1924,  i,  1051)  arc  discussed 
in  the  light  of  more  recent  publications.  It  is  con¬ 
sidered  impossible  to  apply  Werner’s  scheme  for 
the  hydrolysis  of  carbamide  to  guanidines.  The 
scheme  of  hydrolysis  of  “  krcatinol  ”  suggested  by 
Schotte  (Z.  angew.  Chem.,  1926,  39,  677),  in  which 
is  postulated  the  formation  of  a  diguanidide  as  an 
intermediate  compound,  is  not  valid  for  os-diethyl- 
guanidine,  which  is  used  as  a  typical  compound. 
Quantitative  examination  of  the  products  of  hydro¬ 
lysis  gives  inconclusive  results,  but  the  scheme  is 
impossible,  since  as  -diethylg uanidine  and  diethyl- 
eyanamidc  do  not  react.  Schenck’s  preparation  of 
s-tetramethylguanidine  from  cyanogen  iodide  and 
dimethylaminc  has  been  repeated  with  diethylamine. 
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Tetraethylguanidine  is  formed,  but,  in  addition, 
some  diethylcyanamide  was  isolated  from  the  reaction 
mixture,  and  is  regarded  as  a  secondary  and  not  as 
an  intermediate  product.  This  opposes  Schenck’s 
scheme  for  the  reaction,  which  postulates  the  inter¬ 
mediate  formation  of  dimethylcyanamide.  An  alter¬ 
native  scheme  for  this  reaction  is  given.  The  follow¬ 
ing  compounds  are  prepared  :  the  anhydro-base,  m.  p. 
88 — 89°,  the  hydrochloride,  m,  p.  148 — 149°  (corr.),  and 
the  picrate,  in.  p.  221 — 224°,  of  as -diethylguamdine  ; 
^-tetraethylguanidine,  b.  p.  83-5°  (corr.)/10  mm.,  and 
92°  (corr.)/13  mm.,  and  its  picrate  and  chloroplatinate, 
m.  p.  203 — 207°  (corr.).  A,  Wormall. 


Influence  of  groups  and  associated  rings  on 
the  stability  of  heterocyclic  systems.  II.  Sub¬ 
stituted  succinimides.  III.  Substituted  para- 
conic  acids.  S.  S.  G.  Sircar  (J.C.S.,  1927,  1252— 
1256,  1257—1259;  cf.  this  vol.,  451).— II.  The  rates 
of  hydrolysis  of  various  substituted  succinimides 
show  that,  in  the  ascending  series,  H,  H ;  Me,  H ; 
Et,  H ;  Mo,  Me ;  Me,  Et ;  Et,  Et ;  c?/cZopentane  and 
cycZohexane,  the  steady  increase  in  stability  anticip¬ 
ated  in  accordance  with  Thorpe  and  Ingold’s  modified 
strain  theory  is  found  in  all  but  the  first  two  members. 
The  methyl  group  produces  an  abnormal  increase 
in  the  stability  of  the  ring,  and  the  unsubstituted 
succinimide  is  also  unusually  stable.  The  velocities 
of  hydrolysis  of  a  number  of  imide  systems  in  which 
the  hetero-ring  is  attached  to  a  carbocyclic  ring  by 
two  carbon  atoms  show  much-decreased  stability 
compared  with  the  corresponding  sp  ire-systems.  A 
possible  explanation  is  offered.  The  following  are 
described:  us-methylethylsuccinimide,  m.  p.  64 — 65°; 
as -diethylsuccinimide,  in.  p.  85 — 86°;  cyclopentane- 
spxro  succinimide,  m.  p.  124°;  eye  I  o  A  exan  espir  0  - 
succinimide,  in.  p.  145°;  tmns-hexahydrophthalimide, 
m.  p.  163 — 164°;  truns-hexahydrohomophthalimide, 
m.  p.  185°.  Ethyl  A^-cyclopentenecarboxylate,  b.  p. 
92°/25  mm.,  prepared  by  treating  ethyl  cyc/opentan-1- 
ol-l-carboxylate  with  phosphorus  pentachloride  and 
heating  the  product  with  diethylaniline,  condenses 
with  ethyl  cyanoacetate  in  presence  of  sodium 
ethoxide  to  give  an  additive  compound,  h.  p.  185 — 186°/ 
17  mm.  Hydrolysis  with  concentrated  hydrochloric 
acid  gives  tra,ns-cyclopentane-l-carboxy-2-aceUc  acid, 
m.  p.  158°,  yielding  an  imide,  m.  p.  184 — 185°. 

III.  The  rates  of  hydrolysis  of  various  substituted 
paraconic  acids  show'  that,  in  the  ascending  scries, 
H,  H;  Me,  H ;  Et,  H;  Me,  Me;  Me,  Et;  Et,  Et; 
eyefopentane  and  cycZohexano,  there  is  a  steady 
increase  in  stability,  in  accordance  with  Thorpe  and 
Ingold’s  modified  strain  theory.  The  influence  of 
tw’o  ethyl  groups  is,  howrever,  greater  than  that  of  the 
cf/c'opentanc  or  eyefohexane  group.  The  following 

are  described  :  the  imide,  CMeEt<C^^^^^>NH, 

(CN)  CO 

m,  p.  225 — 227°  (cf.  Birch,  Gough,  and  Kon,  J.C.S., 
1921,  119,  1320) ;  2  :  3-dicyano-l-methyl-l-ethylcyclo- 
p r opa m -2 -curb oxylam ide,  m.  p.  127—128°;  y-lactone 
of  $-hydroxy-$-ethylbutane-y§8-lricarboxylic  acid,  m.  p, 
157 — 158°  (decomp.) ;  meihylethylparaconic  acid,  m.  p. 
131 — 132°  ( silver  salt) ;  the  imide, 

?h2<’h2>c<:9(cn>co>nh 

'^C(CiNT)-<Xr 


m.  p.  202—203° 


cyclope»fanespiro-  2  :  3-dicyanocycloproj)ane  -  2  -  carb  - 
oxylamide,  m.  p.  126°;  y-lactone  of  l -hydroxy cycle - 
pentyiethane-ct$$-tricarboxylic  acid,  m.  p.  175—177° 
(decomp.) ;  cyclopentanesgiToparacomc  acid,  m.  p. 

127°  ( silver  salt).  M.  Clark. 

Behaviour  of  cyanogen  bromide  towards 
metallic  salts.  E.  Oberhauser  (Bor.,  1927,  60, 
[A],  1434 — 1439). — Antimony  tribromide,  when 

heated  with  cyanogen  bromide  at  180°  and  subse¬ 
quently  at  120°,  gives  the  additive  compound, 
2SbBr3,3BrCN ;  the  confounds  SbCI3,2BrCN, 
AsBr3,2BrCN,  and  AsCl3,2BrCN  are  analogously 
prepared.  Antimony  pentachloride  and  cyanogen 
bromide  in  carbon  disulphide  afford  sulphur  mono¬ 
chloride.  Tin  tebrabromide  yields  the  compound 
SnBr4,2BrCN.  Additive  compounds  could  not  be 
obtained  from  aluminium  halides.  Titanium  tetra¬ 
chloride  readily  yields  the  product  3TiCI),2BrCN. 
Cuprous  and  ferrous  bromides  yield  the  corresponding 
cupric  and  ferric  salts.  Compounds  of  metallic) 
halides  or  hydrogen  cyanide  with  cyanogen  chloride 
have  been  prepared.  H.  Wren. 

Phosphinocarboxylic  acids.  A.  E.  Arbusov 
(J.  Russ.  Phys.  Chem.  Soe.,  1927,  59,  239—245;  cf. 
A.,  1914,  i,  653). — Priority  is  claimed  over  the  work 
of  Nylen  (A.,  1925,  i,  1134).  Contrary  to  Nylen,  the 
action  of  halogen-substituted  esters  on  triethyl  phos¬ 
phite  appears  the  most  general  method  for  the 
preparation  of  phosphinocarboxylic  esters,  and  is 
applicable  to  a-bromo-  and  (biodo-propionic  and 
a-bromobutyric  esters.  Results  of  hydrolyses  of 
ethyl  phosphinoacetate,  a-  and  (3-phosphiiioprop- 
ionates,  and  phosphinoformate  agree,  in  general, 
with  those  of  Nylen.  J.  Kaye. 

Cacodylic  acid  from  trimethylarsine.  A. 
Valeur  and  P.  Gailliot  (Compt,  rend.,  1927,  184, 
1559—1561). — Trimethylarsine  dichloride,  prepared 
by  the  passage  of  chlorine  over  the  surface  of  a  benzene 
solution  of  trimethylarsine,  decomposes  into  chloro¬ 
form  and  cacodyl  chloride  (90%  yield)  wrhen  heated 
at  180°.  From  the  latter,  cacodylic  acid  is  obtained 
by  oxidation.  The  two  additive  compounds, 
AsMe3,AsGl3  and  AsMea,AsMeCL,  are  also  described. 

G.  A.  C.  Gough. 

Electrolysis  of  Grignard  solutions.  L.  W. 

Gaddum  and  H.  E.  French  (J.  Amer.  Chem.  Soc., 
1927,  49,  1295— 1299).— Electrolysis  of  ethereal 

magnesium  benzyl  chloride  (110 — 130  volts,  0-02 
amp.)  yields  metallic  magnesium,  magnesium  chlor¬ 
ide,  and  dibenzyl  in  approximately  equimolecular 
amounts.  Results  obtained  analogously  with  mag¬ 
nesium  phenyl  bromide  wrere  indefinite,  possibly  owing 
to  side  reactions  brought  about  by  the  solubility 
of  magnesium  bromide  in  ether.  During  the  elec¬ 
trolysis  of  magnesium  phenyl  bromide,  marked 
anodic  luminescence  was  observed.  The  deposited 
magnesium  reacted  with  cold  water  with  evolution 
of  heat,  and  violently'  with  halogen  compounds  under 
Grignard  conditions.  F.  G.  Willson. 

Substitution  in  the  benzene  nucleus.  M.  V. 
Ionesou  (Bui.  Soe.  Chim,  Romania,  1926,  8,  25 — 28). 
— An  account  of  Wieland’s  work  on  the  reaction 
betw'een  ethylene  and  nitric  acid  (A.,  1919,  i,  307 ; 
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1920,  i,  280)  and  the  application  of  the  results  to 
the  problem  of  substitution  in  the  benzene  nucleus 
(of.  Holleman,  Chem.  Reviews,  1925,  1,  192). 

The  experiments  of  Datta  (A.,  1917,  i,  15,  332; 
1919,  i,  153)  on  the  halogenation  of  benzene  hydro¬ 
carbons  in  presence  of  nitric  acid  are  criticised. 


H.  Burton. 

Tautomeric  forms  of  toluene.  P.  P.  Schorigin 
(J.  Russ.  Phys.  Chem.  Soe.,  1926,  58,  767—774).— 
Theoretical.  The  physical  and  chemical  properties 
of  toluene  and  its  derivatives  are  reviewed  and  the 
existence  of  an  “  active  ”  form  (annexed  formula)  is 

suggested.  The  amount 

a  v  \^CUz  of  “  active  ”  modification 

lv  j pj  (  is  assumed  to  increase 

a  by  addition  of  external 

energy,  hence  the  side-chain  reactions  of  toluene  in 
strong  light  and  on  heating.  The  mechanisms 
of  halogenation,  oxidation  with  potassium  perman¬ 
ganate,  nitration,  and  some  migration  reactions  are 
explained  on  this  hypothesis.  The  "  active  ”  form 
should,  theoretically,  give  an  exaltation  of  molecular 
refractivity,  and  it  is  shown  that  for  toluene  and 
benzyl  alcohol  the  refractivity  increases  rapidly  with 
rise  of  temperature,  owing  to  the  increase  of  the 
“  active  ”  constituent.  M.  Zvegintzov. 


Nitration  of  mixed  dilialogen  derivatives  of 
benzene.  I  and  II.  T.  van  Hove  (Bull.  Acad, 
roy.  Belg.,  1926,  [v],  12,  801—823,  823— 835).— I. 
In  contrast  to  p-chlorofluorobenzene,  the  nitration 
of  p-bromofluorobenzene  yields  a  preponderance  of 
the  compound  nitrated  ortho  to  the  fluorine  (cf.  A., 
1916,  i,  133).  The  constitutions  of  the  two  possible 
isomerides  are  determined  by  synthesis,  and  the 
relative  proportions  produced  in  the  nitration 
estimated,  5-Bromo-o-fiuoronitrobenzene,  b.  p.  145 — 
147°/13  mm.,  m.  p.  19°,  obtained  from  4-fluoro-wi- 
nitroaniline,  is  easily  attacked  by  alkalis  (including 
sodium  carbonate)  to  give  4-bromo-O-nitrophenol. 
With  sodium  methoxide,  it  yields  4-bromo-O-nitro- 
anisole,  and  with  ammonia  4-bromo-o-nitroaniline. 
§-Bromo-m.-fluoronitrobenzene,  b.  p.  140°/30  mm., 
ffl.  p.  38-5°,  prepared  similarly  from  4-fluoro-w-nitro- 
aniline,  is  onlv  slowly  attacked  by  alkalis  (bromine 
eliminated). 

Nitration  of  p-bromofluorobenzene  with  a  mixture 
of  nitric  and  sulphuric  acids,  and  with  a  mixture 
of  nitric  and  fuming  sulphuric  acids  (30%  S03), 
yields  43-5%  and  40-6%  of  5-bromo-o-fluoronitro- 
benzene,  respectively.  The  percentages  are  cal¬ 
culated  on  the  total  mononitrated  product  from 
the  proportion  attacked  by  sodium  methoxide ;  small 
amounts  of  4-bromo-o-nitrophenol  and  of  2 : 4- 
dinitrophenol  are  formed  at  the  same  time.  By  a 
study  of  the  m.  p.  of  mixtures  of  the  two  isomerides, 
similar  results  are  obtained. 

II.  Nitration  of  p - iod oil u ore b en zene  with  potassium 
nitrate  and  sulphuric  acid  at  —10°  yields  p-fiuoro- 
mtrobenzene,  together  with  a  tri-iodofluorobenzene 
and  iodofluoronitrobenzenes  in  small  amounts. 
Similarly,  p-chloroiodobenzene  yields  p-chloronitro- 
benzene,  a  ehlorodi-iodonitrobenzene,  and  small 
amounts  of  chloroiodonitrobenzenes.  6-Iodo-m- 
Jlwron i tr obenzene,  b,  p.  162—163735  mm.,  m.  p. 


22-5°,  and  5 -iodo-o -jluo ro n itrobenzene,  b.  p.  174 — 176°/ 
45  mm.,  m.  p.  35°,  are  obtained  from  the  correspond¬ 
ing  fluoronitroanilines.  The  latter  is  easily  attacked 
by  sodium  methoxide  and  by  ammonia  to  give  4-iodo- 
o-nitroanisole  and  4-iodo-o-nitroaniline,  respectively. 

G.  A.  C.  Gough. 

Aromatic  sulphonyl  disulphides.  L.  G.  S. 
Brooker,  R.  Child,  and  S.  Smiles  (J.C.S.,  1927, 
1384 — 1388). — The  following  sulphonyl  disulphides, 
having  the  general  formula  R-S02’S’S'R',  have  been 
prepared  by  the  interaction  of  the  appropriate  aryl 
thiosulphonates  with  the  aryl  sulphur  chlorides : 
4- toluenes ulphonyl  2-nitrophenyl  disulphide,  m.  p. 
141°;  4-acetamidobenzenesulphonyl  2-nitrophenyl  di¬ 
sulphide,  m.  p.  171°  (decomp.);  4-toluenesulphonyl 
4-chloro-2-nilrophenyl  disulphide,  m.  p.  114°;  4- 

toluencsulphonyl  2  :  5-dichlorophenyl  disulphide,  m.  p. 
95 — 96° ;  4-methoxytoluene-3-sulpho?iyl  2-nitrophenyl 
disulphide,  m.  p.  115 — 116°;  4 - chlorobenzenesu Iphony l 
2-nitrophenyl  disulphide,  m.  p.  147°  after  softening 
at  130°.  The  behaviour  of  these  compounds 
with  such  reagents  as  sodium  2-naphthoxide,  sodium 
acetylacetone,  and  mercaptans  has  been  studied, 
and  the  following  products  are  described  :  2  :  5 -di- 
bromophenyl  trisulphide,  m.  p.  167 — 168°;  2:5- 

dibromophetiyl  2-nitrophenyl  disulphide,  m.  p.  138°; 
2 : 5-dichlorophenyl  2-nitrophenyl  disulphide,  m.  p. 
138°,  and  2  :  5-dichlorophenyl  trisulphide,  m.  p.  140°. 
Alternative  methods  of  synthesis  have  been  devised 
and  used  in  the  identification  of  these  products. 

E.  Holmes. 

Constitution  of  mixed  magnesium  organic 
compounds.  A.  P.  Terentiev  (J.  Russ.  Phys. 
Chem.  Soc.,  1927,  58,  1252— 1264).— See  A.,  1926, 
1130. 

Action  of  m-  and  p-nitroaniline  on  2  :  3  :  4  :  6- 
tetranitrophenylmethylnitroamine.  C.  F.  van 
Duin  and  JD.  R.  Koolhaas  (Rec.  trav.  chim.,  1927, 
46,  378 — 380). — In  continuation  of  earlier  work  (van 
Duin  and  Roeters  van  Lennep,  A.,  1920,  i,  155), 
it  is  shown  that  besides  2:4:6: 4'-tetranitro-5- 
methylnitroaminodiphenylamine,  the  main  product 
of  the  interaction  of  p-nitroaniline  and  2  :  3  :  4  :  6- 
tetranitrophenylmethylnitroamine  in  saturated  benz¬ 
ene  solution,  there  is  also  formed  in  smaller  amount 
4  :  4'-dinitrodiazoaminohenzene.  In  the  case  of  ni- 
nitroaniline  no  such  secondary  product  is  obtained. 

E.  Holmes. 

Reduction  of  aromatic  nitro-derivatives  by 
hydrogen  in  presence  of  pla tin u m-bla ck .  V. 
Vesely  and  E.  Rein  (Arhiv  Hemiju,  1927,  1,  55 — 
61). — Hydrogen  in  presence  of  platinum-black  acts 
selectively  on  one  of  the  nitro-groups  of  dinitroaryl 
compounds.  Thus  m-dinitrobenzene  yields  ra-nitro- 
aniline,  1:2-,  1  :  3-,  and  1  :  8-dinitronaphthalenes 
yield  2-,  3-,  and  8-nitronaphthylamines,  whilst  5  :  6- 
dinitrotetralin  yields  mainly  o-nitro-6-aminotetralin, 
together  with  a  small  quantity  of  6-nitro-5-amino- 
tetralin.  Similarly  are  obtained  o-nitro-p-toluidino, 
6-nitro-o-toluidine,  and  l-nitro-2-methyl-B-naphthyl- 
amine,  m.  p.  106 — 107°  ( acetyl  derivative,  m.  p.  191 — 
193°),  the  position  of  the  amino-group  of  which  was 
determined  by  conversion  through  the  diazo-deriv- 
ative  into  l-nitro-2-methylnaphthalene,  or  into 


8-bromo-l-nUro-2-methylnaphthalene,  m.  p,  113°, 
yielding  on  reduction  S-hromo-2-metkyl-l-naphthyl- 
amine,  m.  p.  84 — 85°.  A  mixture  of  I  :  5-  and  1  :  8- 
dimtra-2-methylnaphthalenes  yields  on  catalytic 
reduction  only  the  8-amino-derivative,  thus  affording 
a  method  for  the  separation  of  these  isomerides. 

B.  Tkuszkqwski. 

Condensation  of  nitriles  with  thioamides. 
III.  Nitriles  with  thioanilides  and  thionaph- 
thalides.  S.  Iskikawa  (Mem.  Coll.  Sci.  Kyoto, 
1927,  10,  191 — 198). — From  a  study  of  the  condens¬ 
ation  of  acetonitrile  and  benzonitrile  with  thioform- 
anilide,  thioacetanilide,  and  thiobenzanilide,  and  of 
benzonitrile  with  «-  and  fS-thioacctonaphthalidcs  and 
a-  and  p-thiobenzonaphthalides,  in  ethereal  hyRrogeu 
chloride  solution,  it  is  concluded  that  iminosulphid.es 

arc  produced  thus :  Nlt'XJR'SH+NCR"  . >■ 

NR'IUli-S-CE'TNH,  When  isolated,  the  iminosul¬ 
phides  are  unstable,  yellow'  substances,  which  become 
red  in  moist  air,  and  then  decompose.  When  no 
iminosulphide  was  isolated,  its  hydrolytic  decom¬ 
position  products  (thioamide+anilide),  or  other 
condensation  products  (iminoMothioamide,  cf.  A., 
1921,  i,  728),  were  obtained.  H.  Burton. 

Interaction  of  sulphuryl  chloride  with  sub¬ 
stances  containing  the  reactive  methylene  group. 
K.  G.  Naik  and  M.  L.  Shah  (J.  Indian  Chem.  Soc., 
1927,  4,  11 — 21). — In  the  reaction  of  sulphuryl 
chloride  with  various  mono-  and  di-substituted 
amides  of  malonic  and  methylmalonic  adds,  the 
methylene  group  is  completely  chlorinated,  in  the 
compounds  malondiphenylamide,  malondibenzyl- 
amide,  nmlondi-o-tolylainide,  malondi-p-tolylamide, 
malondipropylamide,  and  malon-p-tolylamide,  which 
are  converted,  respectively,  into  dichloromalond iphenyl- 
amide,  m.  p.  127°;  dicldoromalondibenzylamide,  m.  p. 
170 — 171°;  dichloromalondi-o-tolylamide,  m.  p.  14.0  — 
141°;  dichloromalondi-'p-lolylamide,  m.  p.  145—146°; 
dichloromalondipropylamidc,  m.  p.  108 — 109°,  and 
dichloromalon-p-tolylamidc,  in.  p.  145 — 146°.  In  the 
case  of  rnalondi-m-tolylarnide,  m.  p.  152°,  malonanilide, 
and  malondi-p-naphthylamide,  chlorination  of  the 
nucleus  takes  place  in  addition,  with  formation  of 
diddoromalondi-m4ohilami.de  dichloride,  m,  p.  164°; 
dichloromalonchlorophenylamide,  m.  p.  130°;  and 
dichloromalondi-$-naphlhylamide  dicldoride,  m.  p. 
183°,  respectively.  Malondimethylphenylamide  is 
converted  into  chloromalondirnethylphenylamide,  m.  p. 
187°,  and  malondi-a-naphthylamide  into  chloro- 
malondi-sn-naphthylamide  dichloride,  m.  p.  182°, 
Methy  lmalondipheny  lamide ,  methylmalond  i  -o-  toly  1- 
arnide,  and  mcthyhiialondi-p-tolylamide  after  chlorin¬ 
ation  form  chloromethylchloromalondiphenylamide,m.  p. 
128°,  chloTomethylchloromalondi-o-tolylamide,  m.  p. 
130°,  and  chlorcmethylddoromalondi-p-tolylamide,  m.  p. 
138°,  respectively,  the  course  of  the  latter  reactions 
apparently  being  due  to  the  cnolisation  of  the  terminal 
methyl  groups.  B.  W.  Anderson. 

Phenyl  -  o  -nitrobenzyldimethylammonium 
chloride.  H.  Baw  (J.C.S.,  1927,  1398).— o-Nitro- 
benzyl  chloride  and  dimethylaniline,  when  mixed  in 
equivalent  proportions,  combine  slowly  to  form 
yellow  rhombs  of  phejiyl-o-nitrobenzyldimethyl- 
ammmium  chloride,  m.  p.  99-5°.  G.  A.  C.  Gough. 


Formation  of  nitrosoarylhydroxylamines.  D. 
Bigiayi  and  F.  Francescot  (Gazzetta,  1927,  57, 
362 — 383). — The  action  of  hydroxylamine  on  p-nitro- 
p-azoxybcnzcnc,  NPh.N()-CqH4,N02,  in  presence  of 
sodium  ethoxide  yields  p-nitroazobenzene,  and  the 
nitrosohydroxylamine ,  N  P  h !  N  0  •  C  G  H  4  Ts  0 !  N  0  H ,  orange 
scales,  m,  p.  97 — 98°  (decomp.),  which  forms  salts  with 
phenylhydrazine,  C^HjpO^.NHPlrNHj,  m.  p.  117° 
(dccomp.),  hydroxylamine,  m.  p.  200 — 204°  (decomp.), 
various  metals,  and  ammonium.  Similarly,  hydroxyl¬ 
amine  and  p-nitro-*-azoxybenzeno, 
0;NPh:N-C6H4-N02,  give  the  orange  nitrosohydroxyl- 
amine,  OiNPhIN-UqH.j-NOiNOH,  m.  p.  90 — 92° 
(deeomp.).  Interaction  of  p-nitronitrosobenzene  and 
the  sodium  derivative  of  nitrohydroxylamine  yields 
the  sodium  salt  of  nitroso-p-nitrophenylhydroxylamine, 
NOjj'CpH^'NOINONa^HgO ;  free  nitroso-p-nitro- 
phenylhydroxylaminc,  m.  p.  75°  (deeomp.),  readily 
decomposes  with  formation  of  p-nitronitrosobenzene, 
and  forms  a  sparingly  soluble  phenylhydrazine  salt, 
m.  p.  140°;  an  ammonium  salt  (p -nitrocupferron), 
m.  p.  145°  (deeomp.);  a  silver  salt;  a  barium  salt 
(+3H20);  a.  ferric  salt,  m.  p.  202°  (deeomp.);  a 
copper  salt,  m.  p.  250°  (deeomp.) ;  a  nickel  salt,  m,  p. 
249°  (deeomp.),  and  a  cobalt  salt,  m.  p.  222°  (deeomp.). 

As  regards  the  analogy  between  the  reactions  of 
nitrohydroxylamiuie  acid  (nitroxyl)  with  nitroso- 
derivatives  and  with  aldehydes,  the  nitrosoaryl¬ 
hydroxylamines  and  the  hydroxamic  acids  formed  in 
the  two  cases  both  yield  complex  metallic  salts.  In 
the  latter  reaction,  the  formation,  of  the  hydroxamic 
acid  is  preceded  by  the  appearance  of  a  greenish-blue 
coloration  owing  to  the  formation  of  thenitroso-alcohol, 
OH-CHR-NO;  similarly,  the  transitory  deep  red 
coloration  sometimes  observed  on  mixing  solutions  of 
p-nitronitrosobenzene  and  the  sodium  salt  oi  nit.ro- 
hydroxylamine  may  appertain  to  a  labile  form 
represented  by  the  old  formula,  OH’NR'NO,  ascribed 
to  the  nitrosoarylhydroxylamines  by  Bamberger. 

Not  only  the  nitroso-group,  but  also  the  nitro- 
group  of  aromatic  derivatives  is  transformed  by 
nitroxyl  into  the  grouping  of  the  nitrosoarylhydroxyl¬ 
amines  R-N02  — >  0:NR:N0H.  In  this  way  nitroso- 
hydroxylamines  have  been  obtained  from  nitro¬ 
benzene,  p-nitrotoluene,  rn-  and  p-dinitrobenzenes, 
and  pp '  -  dm  i  tro  azo  b  enz  ene .  Thus,  m-dinitrobenzene 
gives,  as  sodium  salt,  nitroso-m-nitrophenylhydroxyl- 
amine,  C6HE04N3,  m.  p.  75 — 76°,  and  p-dinitrobenzene 
gives,  first,  the  sodium  salt  of  nitroso-p-nitrophenyl* 
hydroxylamine  (see  above),  and  then  the  sodium  salt 

(~-lH,0)  of  p-dinitrosophenylenediliydroxylamine, 

NOH:NO-CfiHpNO:NOH,  winch  begins  to  blacken  at 
85°,  yields  p-dinitrosobenzene,  possibly  identical  with 
that  obtained  by  Nietzki  and  Kehrmann  (A.,  1887, 
575),  when  heated  with  dilute  mineral  acid,  and  forms 
complex  metallic  salts. 

Various  azoxy-derivatives  are  reduced  by  nitro* 
hydroxylaminie  acid.  Thus,  azoxybenzene  is  con¬ 
verted  into  azobenzene  and  an  orange  sodium  salt, 
possibly  NONatNPhlNPh;  pp'-dinitroazoxybenzcne 
gives  pp'-dinitroazobonzene  and  a  sodium  salt  of  a 
nitrosohydroxylamine  ( 1) ;  p-nitroazoxybenzene  gives 
p-nitroazobenzene. 

The  reduction  of  nitro-  to  azoxy-derivatives  by 
alcoholic  potassium  hydroxide  sometimes  proceeds 
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further.  Tims,  trisazoxybcnzene  and  monoazoxy- 
bisazobenzene  are  reduced  to  Iriaazobenzene,  in,  p. 
235°.  T.  H.  Pope. 

Nitration  of  aromatic  compounds  with 
metallic  nitrates.  G.  Baoharach  (J.  Amer.  Ghem. 
Soo.,  1927, 49, 1522 — 1527). — Treatment  of  p-toluidine 
with  cupric,  ferric,  manganese,  nickel,  or  cobalt 
nitrate  in  a  mixture  of  ,  acetic  anhydride  and  glacial 
acetic  acid,  or  with  mercurous  nitrate  in  glacial  acetic 
acid,  or  with  lithium  nitrate  in  boiling  acetic 
anhydride,  affords  m-nitroaceto-p-toluidide.  Aniline 
and  lithium  nitrate  yield,  similarly,  p-nitroacet- 
anilide.  In  acetic  anhydride  at  100°,  cupric  nitrate 
is  without  action  on  benzoic  acid,  benzaldehyde.  and 
nitrobenzene.  The  nitrating  action  of  metallic 
nitrates  is  thus  selective,  and  the  structure  of  the 
nitre-derivative  produced  depends  on  the  particular 
nitrate  applied  (cf.  Menke,  A.,  1925,  i,  655;  Spiegel 
and  Haymann,  A.,  1926,  390).  F.  G.  Willson. 

Preparation  of  pharmacologically  valuable 
amines.  K.  Kindler  [with  F.  Burghard,  P. 
Hording,  0.  Giese,  F.  Hesse,  F.  Finndorf,  and 
H.  Ceristlieb]  (Arch.  Pharm.,  1927,  265,  389—415). 
—The  author’s  recent  work  {A.,  1923,  i,  568;  1924, 
i,  731  etc.)  is  reviewed  and  amplified,  the  practical 
value  of  the  electrolytic  reduction  processes  being 
emphasised.  In  general,  the  electrolyte  is  alcoholic 
hydrochloric  or  sulphuric  acid ;  a  specially  prepared 
lead  cathode  is  used  and  the  current  density  is  high. 
The  yields  (given  below  in  parentheses  in  %  of  theory) 
are  much  higher  than  those  obtainable  by  other 
methods.  In  tho  following  list  of  results  obtained, 
m.  p.  or  b.  p.  are  given  only  when  they  differ  from  those 
recorded  by  earlier  workers,  and  in  all  cases  the 
figures  are  corrected.  6-Arylethylamines  are  easily  pre¬ 
pared  from  aldehydes  (ef.  Handler,  loc.  cit.,  1923) ;  thus, 
benzaldehyde,  through  acetylthiomandeloylamide 
(Albert,  A.,  1915,  i,  8),  yields  S-phenylethylamine,  and 
piperonal  is  similarly  converted  into  homopiperonyl- 
amine.  The  following  are  obtained  by  the  reduction 
of  the  corresponding  acid  amide  :  benzylamine  (74%) 
and  benzyl  alcohol  (23%) ;  o-tolylmethylamine  (83%) 
and  o-methylbenzyl  alcohol  (11%);  wi-tolylmethyl- 
amine  (53%)  and  wi-methylbenzyl  alcohol  (35%); 
p-toly liuethylam Ine  (79%) and  ynmethylbenzyl alcohol 
(18%);  p-anisvlmethylamine  (73%)  and  jj-methoxy- 
benzyl  alcohol  (22%) ;  m-bromobenzylamine,  b.  p. 
244—245°  ( hydrochloride ,  m.  p.  218-5° ;  chloroplatinate, 
m.p.  250-5 — 251-5°,  decomp.)  (64%),  and  m-bromo- 
benzyl  alcohol  (19%);  p-bromobenzylaminc,  b.  p. 
249-5 — 251-5°  (67%) — some  bromine  is  split  off 
during  this  reduction;  p-chlorobenzylamine,  b.  p. 
-29-230-5°  (carbonate,  m.  p.  121-121-5°;  hydro¬ 
chloride,  m,  p.  261-5°;  benzoyl  derivative,  m.  p. 
142-5°)  (65%);  oj-a-naphthylmethylamino  (55%). 
•Benzomethylamide  and  phenylacctmethylamide  are 
slso  reduced  to  benzylmethylamine  and  -phenyl - 
ethyknethylamine,  respectively,  but,  in  general, 
secondary  amines  are  more  readily  obtained  from  the 
amides  as  described  below,  p -Animyldimethyl- 
<mide  (from  the  chloride),  b.  p.  196716  mm.,  yields 
.  p-methoxybenzyldimethylamine,  b.  p. 

8)11  ram.  N-Benzoylpiperidine  similarly  gives 
*  enzylpiperidine  (57%);  phenylacetdimethyl- 


amide  gives  p-phenylethyld  imethylaminc  (76%); 
phenylacetdiethylamide  gives  p-phenylethyldietliyl- 
amine,  b.  p.  97— 99°/8  mm.  (80%);  phenylacetdU 
propi/lamide,  b.  p.  183 — 184°/16  mm.,  prepared  from 
tho  chloride,  gives  p -phcnylct hyld ip ropyla mine,  b.  p. 
268 — 269°  (89%);  pkenylacetpiperidide,  b.  p.  201 — 
202'718  mm.,  gives  N-p -phenylethylpiperidine,  b.  p. 
272°,  hydrochloride,  m.  p.  223°  (63%) ;  hydrocinnamo- 
dimethylamido  gives  y-phenylpropyldimethylamine 
(70%);  p -methoxyhydrocmnamodimeihylamide,  b.  p. 
200°/17  mm.,  obtained  by  heating  the  dimethyl- 
ammonium  salt  of  the  acid  at  200°,  gives  on  reduction 
y  -  p  -  mcthoxypJicnylpro'pyldimcihylarnine,  b.  p.  260° 
( picrale ,  m,  p.  92°),  which  affords  homohordenine,  m.  p. 
Ill — 111-5°  (von  Braun  and  Deutsch,  A.,  1912,  i, 
845),  quantitatively  on  demethylation.  Details, 
which  were  omitted  in  earlier  papers,  are  now  given  for 
the  preparation  of  A-alkyltliioamides  :  the  aldehyde 
or  ketone  is  mixed  with  sulphur  and  the  amine  (in  10% 
excess) ;  the  mixture  is  heated  in  a  closed  tube  fitted 
with  an  inner  vessel  containing  potassium  hydroxide 
to  take  up  tho  water  as  fast  as  it  is  formed.  The  inter¬ 
action  is  complete,  at  140 — 150°  and  3—4  atm. 
pressure,  in  about  4  hrs.  In  this  way,  benzaldehyde 
yields  thiobenzdimethylamide  (80%);  acetophenone 
yields  phenyl thioacetdimethylamide  (70%) ;  p-tolyl 
methyl  ketone  yields  p-lolylthioacetdimethylamide, 
m.  p.  72°  (80%);  p-ethylphenyl  methyl  ketone  yields 
p -elhylphenylthioacetdimethylamide,  b.  p.  224 — 225°/20 
mm.  (40%) ;  jj-anisyl  methyl  ketone  gives  y-methoxy- 
phenylthioacetdimcthylamido  (75%) ;  3  :  4-dimeth- 
oxyphenyl  methyl  ketone  gives  3  :  i-dimethoxyphenyl- 
thioacetdimethylamide,  m.  p.  118°  (68%),  and  phenyl 
ethyl  ketone  gives  fi-phenylthiopropiondimethylamide, 
m.  p.  55 — 56°  (58%).  When  aldehydes  or  ketones  are 
heated  with  sulphur  and  a  monoalkylamine,  poor 
yields  are  obtained,  hut  N -methylaldimines  and 
iV-mcthylketimines  are  smoothly  converted  into 
thioamides.  A-Methylbenzaldim  ine  thus  affords, 
when  heated  with  sulphur,  thiobenzmethylamide 
(80%) ;  N-methyl-p-methoxybenzaldimine,  b.  p.  129 — 
130o/18  mm.,  gives  ji-methoxythiobenzmethylamide 
(40%);  N -methyla cetophenoneimine  gives  phenyl- 
thioacetmethylamide  (30%),  and  its  3  :  4-dimethoxy- 
analogue  gives  3:4-  dimethoxyphenylthioacet- 
methylamide  (45%).  All  these  compounds  arc 
smoothly  reduced  by  the  electrolytic  method  in 
alcoholic  hydrochloric  or  sulphuric  acid ;  thus,  thio¬ 
benzmethylamide  gives  benzylmethylamine  (79%); 
similarly  are  obtained  p-methoxybenzylmethylamine 
(84%),  p-phenylcthylmethylamine  (83%),  benzyldi- 
methylamine  (100%),  p-phcnylethyldimethylamine 
(100%),  (5-p -tolylethyldimethylamim,  b.  p.  226-5° 
(88%),  p-p-ethylphenylethyldimethylaminc  (74%), 
and  y-phenylpropy  Id ira et.hylam ine  (73  %)•  The  pro¬ 
duction  of  A’-methylhomopipcronylamine,  available 
for  the  synthesis  of  hydrastinino,  by  similar  methods 
is  described  (cf.  also  loc.  cit.,  1923).  and  further 
details  are  given  for  preparing  hordenine  and  certain 
analogues.  Thus,  p-mtrophenylacetdimcthylamide 
{loc.  cit.,  1923)  is  smoothly  reduced  electrolvtically 
to  fi-p-aminophenylethyklimethylamine,  m.  p.  41 — 42°, 
b.  p.  150718  mm.,  which  is  easily  converted  into 
hordenine  hv  decomposition  of  its  diazonium  deriv¬ 
ative.  Hordenine  is  also  obtained  from  anisole  as 
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follows  :  anisole  is  converted  into  »-methoxyaceto- 
phenone,  and  the  p-methoxyphenylthioaeetdimethyl- 
amide  obtained  thence  is  electrolytically  reduced 
(yield  92%)  to  (3-p -methoxyphenylethyldimethylamine, 
b.  p.  253 — 254°,  readily  dcmethylated  by  hydro- 
bromic  acid  and  red  phosphorus  to  hordenine. 
Similarly,  3  : 4-dimethoxyphenylthioacetdimethyl- 
amide,  described  above,  yields  (80%)  B-3  :  i-dimethoxy- 
phenylethyldimethylamine,  b.  p.  168 — 170°/19  mm. 
( picrale ,  m.  p.  126°,  methiodide,  m,  p.  232°),  which  on 
demethylation  affords  (90%)  3-3  :  4 •  dihydroxyphenyl - 
ethyldimelhylamine,  m.  p.  156°  (picrate,  m.  p.  169°; 
methiodide,  m.  p.  205°).  p-Methoxyacetophenone, 
sulphur,  and  piperidine  at  165°  yield  'S-p-melhoxy- 
phenylthioacetopiperidide,  m.  p.  05°,  which  is  suc¬ 
cessively  converted  into  TS-fi-p-methoxyphenylethyl- 
piperidine,  b.  p,  175 — 176°,  and  N- $-p-hydroxyphenyl- 
ethylpiperidine,  m.  p.  163°.  W.  A.  Silvester. 

Influence  of  the  sulphonic  group  on  the 
isomeric  naphthylaminesulphonic  acids.  G.  G. 
Vendelstein  (J.  Russ.  Phys.  Chem.  Soc.,  1927,  59, 
146 — 157). — The  relative  speeds  of  diazotisation  of 
a-naphthylamine  and  the  seven  isomeric  mono- 
sulphonic  acids  derived  from  it,  and  the  relative  rates 
of  coupling  and  of  decomposition  of  the  diazo-com- 
pounds  have  been  measured.  The  reactions  in  the 
first  two  instances  were  bimolecular,  and  in  the  last 
case  unimolecular.  The  presence  of  a  sulphonic  acid 
group  in  a-naphthylamine  decreases  the  stability  of  the 
amino-group  towards  nitrous  acid.  The  isomeric 
naphthylaminesulphonic  acids  divide  themselves  into 
three  groups,  the  1:3-,  1  :  6-,  and  1  : 7-naphthyl- 
aminesulphonic  acids  have  much  the  same  speeds  of 
diazotisation ;  the  1  :  5-  and  1  :  8-acids  are  much 
more  stable  than  these,  and  their  diazo-compounds 
form  derivatives  much  less  readily.  The  remaining 
two,  the  1  :  4-  and  1  : 2-acids,  show  the  greatest 
tendency  to  form  diazo-derivatives.  The  speeds  of 
decomposition  of  the  isomeric  diazo-compounds  are 
of  much  the  same  order  in  every  case. 

E.  Rothstein. 

Preparation  of  o-chdoro-p-aminoacetanilide. 
S.  C.  Niyoqy  (J.  Indian  Chem.  Soc.,  1927,  4,  80 — 83). 
— Cain’s  method  (J.C.S.,  1909,  95,  716)  having  proved 
unsatisfactory,  the  following  preparation  of  o-chloro- 
p-aminoacetanilide  was  devised.  p-Nitroaniline  is 
dissolved  in  water  containing  hydrochloric  and  acetic 
acids  and  a  slow  current  of  chlorine  passed  at  10 — 15° ; 
after  boiling,  adding  alcohol,  and  filtering  rapidly,  a 
good  yield  of  o-chloro-p-nitroaniline  separates  from 
the  diluted  filtrate.  This  is  dissolved  in  acetic  acid, 
aeetylated  in  presence  of  sulphuric  acid,  and  reduced 
with  iron  dust  and  acetic  acid.  o-Chloro-p-amino- 
acetanilide  has  m.  p.  134 — 135°  (Cain,  be.  cit.,  gave 
m.  p.  111°).  B.  W.  Anderson. 

Action  of  nitrous  acid  on  substituted  p-phenyl- 
enediamines.  I.  «  s-B  enzyl-»  t-butyl-/>-ph  enyl- 

enediamine.  J.  Reilly  and  P.  J.  Drtjmm  (J.C.S., 

1927,  1395 — 1397). — The  study  of  the  influence  of 
substitution  on  the  diazo-reaction  is  extended,  and 
it  is  found  that  benzyl-n-butyl-p-phenylenediamine, 
NHz*C6H1*NBu,CH2Ph.  like  n-butyl-p-phenylenedi- 
arnine  (J.C.S.,  1917,  111,  1034),  yields  a  stable 
diazo-solution.  Whilst  methyl-p-phenylenediamine 


cannot  be  diazotised  in  hydrochloric  acid  solution, 
it  yields  a  stable  diazo-solution  in  dilute  sulphuric 

acid. 

Benzyl -u-butylaniline  (see  this  vol.,  553  ;  pi-crate, 
m.  p.  129° ;  cMoropiatinate,  in.  p.  185 — 186°),  also 
obtained  by  the  interaction  of  M-butyl  iodide  and 
bcnzylaniline  in  alcohol  at  100°,  yields  with  nitrous 
acid,  followed  by  treatment  of  the  product  with 
hydrogen  chloride  in  benzene,  p-nilrosobenzyl-n-buiyl- 
aniline  hydrochloride,  m.  p.  138°  (with  previous 
darkening).  The  corresponding  base,  m,  p.  48—49°, 
on  reduction  with  zinc  dust  and  sulphuric  acid,  gives 
bcnzyl-n-butyl-p-phenylenediaminc,  b.  p.  220 — 224°/12 
mm.  ( sulphate ,  hydrochloride,  and  benzoyl  compound, 
m.  p.  131°,  described). 

4z-p-Sulphobenzeneazobenzyl-\\-bulylaniline,  obtained 
by  the  action  of  p-diazobenzenesulphonic  acid  on  an 
acetic  acid  solution  of  benzyl-m-butylaniline,  yields,  on 
reduction  with  ammonium  sulphide,  benzyl-n-butyl- 
p-phenylenediamine  identical  with  that  described 
above.  The  last-named  base,  when  diazotised  and 
coupled  with  3-naphthol,  gives  p-benzyl-n-butylamino- 
benzeneazo-$-naphthol,  m.  p.  133 — 134°. 

G.  A.  C.  Goijgh. 

Diacyl  derivatives  of  benzidine  and  p-phenyl- 
enediamine.  F.  J.  A.  Brogan  (J.C.S.,  1927, 1381— 
1384). — The  ascending  homologous  series  of  normal 
diacyl  derivatives  of  benzidine  and  of  p-phenylenedi- 
ainine  show  no  alternation  in  m.  p.  such  as  that  exist¬ 
ing  in  the  corresponding  series  of  normal  fatty  acids 
(cf.  Robertson,  J.C.S.,  1908,  93,  1033;  1919,  115, 
1210).  Both  m.-p.  curves  fall  sharply  at  first,  and 
then  more  slowly  with  increasing  mol.  wt,  without 
attaining  a  minimum  at  either  eighteenth  member. 
In  connexion  with  these  results,  an  explanation  of 
the  alternation  of  the  in.  p.  of  the  dibasic  acids, 
founded  on  considerations  of  polarity,  is  suggested. 

The  diacyl  derivatives  were  prepared  by  Cain’s 
method  (J.C.S.,  1909,  95,  714),  and  of  them  the 
following  are  new.  Benzidine  derivatives :  dipro- 
pionyl,  m.  p.  317°;  dibutyryl,  m.  p.  310°;  dimhryl, 
m.  p.  301°;  dihexoyl,  m.  p.  283°;  dihepbyl,  m.  p. 
274° ;  diocloyl,  m.  p.  268° ;  didecoyl,  m.  p.  256  ', 
diundecoyl,  m.  p.  250°;  dilauryl,  m.  p.  247°;  ditri- 
decoyl,  m.  p.  243°;  dimyristyl,  m.  p.  241°;  dipalmityl, 
m.  p.  233°;  distearyl ,  m.  p.  231°.  p-Phenylenedi- 
amine  derivatives  :  divaleryl,  m.  p.  225° ;  dihexoyl, 
m.  p.  215° ;  diheptoyl,  m.  p.  211° ;  diactoyl,  m.  p.  208°; 
dinonoyl,  in.p.  205°;  didecoyl,  m.  p.  202°;  diundecoyl, 
ra.  p.  199°;  dilauryl,  m.  p.  194°;  ditridccoyl,  m.  p. 
190°;  dimyristyl,  m.  p.  187°;  dipalmityl,  m.  p.  182'’; 
distearyl,  m.  p.  178°.  G.  A.  C.  Gough. 

Benzidine.  H.  H.  Hodgson  (J.  Soc.  Dyers  Col., 
1927,  43,  185 — 189). — Mainly  a  discussion  of  work 
already  published  (A,,  1926,  945,  1133).  In  addition 
to  Cain’s  4"  :  4'"-diehlorotetranitro-pp'-diphenyldi- 

phenyl,  m.  p.  203°  (J.C.S.,  1912,  101,  2298;  1913, 
103,  2074),  treatment  of  tetrazotised  3  :  5'-dinitro- 
benzidine  with  cuprous  chloride  affords  an  isomeride, 
orange-red,  m.  p.  300°,  probably  4"  :  4'"~dichloro- 
2  :  2' ;  3"  :  3"' -tetranitro-pp' -diphenyldiphenyl,  together 
with  a  crystalline  substance,  m.  p.  170 — 180°,  con- 
taming  chlorine.  If  the  tetrazo-solution  is  saturated 
with  sodium  chloride  before  treating  with  cuprous 
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chloride,  orange-red  products  soluble  in  alcohol 
are  obtained,  of  lower  m.  p.  and  higher  chlorine 
content,  probably  formed  by  displacement  of  nitro- 
groups  by  chlorine.  In  the  preparation  of  4  :  4'- 
dichloro-3  :  o'-dinitrodiphenyl  from  4-chloro-3-nitro- 
aniline,  a  yellowish-white  substance,  C12H604N2C1, 
m.  p.  160 — 170°,  is  also  obtained,  which  is  probably 
a  mixture  of  4  :  4'-diehloro-3  :  5'-dinitrodiphenyl  with 
either  4  :  4'-dichloro-2  :  2'-dinitrodiphenyl  or  4  :  4'- 
dichloro-3  :  3'-dinitrodiphenyl,  R.  Brightman. 

Derivatives  of  benzeneazopyrogallol.  D. 
Bigiavi  and  6.  Grechi  (Gazzetta,  1927,  57,  355 — 
361). — For  benzeneazopyrogallol  {cf.  Stebbins,  A., 
1880,  880),  m.  p.  198°  (decomp.),  the  structure  indi¬ 
cated  by  Ghosh  and  Watson  (J.C.S.,  1917,  111,  816) 
is  preferred,  as  the  triacetyl  and  tribenzoyl  deriv¬ 
atives  of  this  compound  are  only  slowly  oxidised  to 
the  corresponding  azoxy-compounds  by  peracetic 
acid.  Benzeneazopyrogallol  forms  the  following 
derivatives  :  diacetyl,  in.  p.  126 — 128° ;  triacetyl, 
m,  p.  108 — 110°;  tribenzoyl,  m.  p.  125°.  Benzeneazoxy- 
pyrogailol-A,  O!NPh'N-C0H2(OH).!,  m,  p.  146 — 147°, 
forms  a  tribenzoyl  compound,  m.  p.  161 — 163°. 
Ben  zeneazoxypyrogallol  -  B ,  NPh:NOC6H2(OH)3,  has 
m.  p.  109 — 112°.  T.  H.  Pope. 

Addition  of  amino-  and  hydrazino-bases  to 
nitrostyrene.  D.  E.  Worrall  (J.  Amer.  Chem. 
Soc,,  1927,  49,  1598 — -1605). — 3 -Nitrostyrene  reacts 
with  certain  amines  and  hydrazines,  with  formation 
of  the  corresponding  derivatives  of  a-nitro-P-amino-fi- 
phenylethane.  The  applicability  of  the  reaction  is 
limited  on  account  of  the  ease  with  which  the  nitro- 
fityrene  polymerises  and  hydrolyses,  so  that  the  addi¬ 
tive  reaction  is  prevented  in  many  cases  by  steric 
hindrance  under  the  mild  conditions  which  have  to 
be  employed.  The  products  are  amphoteric.  The 
following  derivatives  of  a-nitroethane  are  described  : 
P- anilino -,  m.  p.  86 — 87°  ( hydrochloride ,  m.  p.  126 — 
127°;  hydrobromide,  m.  p.  113—114° ;  nitrate,  m.  p. 
113 — 114° ;  sodium  salt,  unstable,  m.  p.  indefinite); 
P-p -ioluidino-,  m.  p.  82—84°  (hydrochloride,  m.  p. 
132°;  sodium  and  ■potassium  salts);  (3-p -aminodi- 
phenylatnino-,  m.  p.  113°  (decomp.);  [i-phenyl- 
h fdrazino-,  m,  p.  75°  (hydrochloride,  m.  p.  135 — 
136°;  nitrate,  m.  p.  77°);  \i-d iph enylhyd razino - , 
m.  p.  81 — 82°;  $-($-naphthyl)hydrazino- ,  m.  p.  117 — 
118° p-p -lohjlhydrazino-,  yellow,  m.  p.  86—87°; 
a-smicarbazido-,  m.  p.  131 — 132°;  $-thiosemicarb- 
azido-,  m,  p.  128 — 129°;  and  a -nitro-$-piperidino-$- 
phnyletkane,  m,  p.  71 — 72°.  fifi'-Diziitro-uu  -di- 

pmnyldielhy  famine,  m.  p.  122 — 123°,  is  obtained  by 
Posing  ammonia  into  a  benzene  solution  of  (3-nitro- 
styrene.  p-Phenylenediamine  in  alcohol  affords 
-dmitro-cux' -diphenyl-s-diethyl--p-phenylene- 
diamine,  yellow,  m;  p.  146—149°  (hydrochloride, 
p.  indefinite;  sodium  salt),  whilst  benzidine  yields 
TBoo  n^'^'diphenyldiethylbenzidine,  yellow,  m.  p. 
lb“  •  F.  G.  Willson. 

Action  of  cyclohexyl  bromide  on  aryl- 
yorazines..  II,  Decomposition  of  phenyl- 
yurazine  in  presence  of  its  salts.  M.  Busch 
[with  A,  Becker]  (J.  pr.  Chem.,  1927,  [ii],  116,  34— 
)•  in  correction  of  previous  work  (this  vol.,  455) 
is  now  found  that  cyclohexyl  bromide  and  o-tolyl- 


hydrazine  give  only  cyclohexene  and  o-tolylhydrazine 
hydrobromide.  The  coni  pound,  described  as  cyclo- 
hexyl-o-tolylhydrazine  was  o-toluidine  formed  by 
catalytic  decomposition  .(see  below)  of  the  hydrazine, 
and  the  supposed  hydrazones  were  Schiff’s  bases, 
C7H7-N.'CHR.  Attempts  to  prepare  cyclohexyltolyl- 
hydrazine  from  sodium  o-tolylhydrazine  and  cyclo¬ 
hexyl  bromide  were  also  unsuccessful.  Other  o-sub- 
stituted  phenylhydrazines,  viz.,  2  : 4-dimethyl-, 
o-methoxy-,  o-chloro-,  and  o-bromo-phenylhydrazine, 
and  also  p-bromophenylhydrazine,  react  similarly, 
yielding  in  each  case  the  corresponding  amine  and  cyclo¬ 
hexene,  whilst  a-naphthylhydrazine  gives  resinous 
products.  With  p-chlorophenylhydrazine,  however, 
at  120 — 135°,  cyclohexyl  bromide  gives  the  hydro- 
bromide  of  us-cyclohexyl-p-chlorophenylhydrazine,  m.  p. 
57 — 58°  [ hydrochloride ,  m.  p.  185°  (decomp.) ;  benzoyl 
derivative,  m.  p.  221°],  and  with  (3-naphthylhydrazine, 
the  hydrobromide  of  us-cyclohexyl-^-naphlhylhydrazine, 
m.  p.  106°  ( hydrochloride ,  m.  p.  184 — 185°,  softening  at 
180°),  from  which  benzaldehydeoyclohexyl-fi-naphthyl- 
hydrazone,  m.  p.  102°,  is  obtained. 

When  phenylhydrazine  is  heated  in  contact  with 
its  hydrochloride,  it  is  catalytically  decomposed 
(cf.  Arhusov  and  Tichwinsky,  A.,  1910,  i,  776)  as 
follows:  (a)  3NHPlrNH2+HCl — »-3NH„Ph+ N2+ 
NH4CI;  (b)  2NHPh-NH2+HCl — >NH2Ph+C6H0+ 
N2-rNH4Cl.  At  100 — 135°  the  reaction  proceeds 
slowly,  and  only  according  to  (a),  but  above  160°  the 
secondary  reaction,  (b),  sets  in,  with  vigorous  decom¬ 
position,  the  proportion  of  benzene  formed  increasing 
with  rising  temperature.  H.  E.  F.  Notton. 

Dehydration  of  cyclohexanols  to  ethers.  A. 
Lacourt  (Bull.  Soc.  chim.  Belg.,  1927,  36,  346—358). 
— Dicyclohexyl  ether,  b.  p.  1 15-8°/15  mm.,  242-2°/ 
758-9  mm.,  df  0-9227,  is  obtained  in  7-6%  yield  by 
heating  cyclohexanol  in  an  autoclave  with  toluene-p- 
sulphonic  acid  at  170°.  Lower  yields  are  obtained 
by  heating  the  alcohol  with  other  catalysts  at  atmo¬ 
spheric  pressure,  the  main  product  being  cyclohexene. 
By  heating  mixtures  of  cyclohexanol  and  cyclohexene 
in  presence  of  tolucne-p-sulphonic  acid,  up  to  20% 
of  the  ether  is  obtained.  Refractive  indices  and 
dispersions  of  the  ether  for  several  wave-lengths  are 
given.  Hydrolysis  of  dicyclohexyl  ether  by  hydriodic 
acid  and  red  phosphorus  yields  mainly  iodo cyclo¬ 
hexane.  Treatment  of  the  mixtures  of  geometrical 
isomerides  of  the  methylcydohexanols  with  toluene-p- 
sulphonic  acid  gives,  in  addition  to  the  corresponding 
hexenes,  diA-methylcyclohexyl  ether,  b.  p.  135-3 — 
141-6°/16  mm.,  di-3-methylcyclohexyl  ether,  b.  p. 
131-8 — 138°/16  mm.,  and  di-2-methyhyclohexyl  ether, 
b.  p.  116 — 123°/13  mm.  A  mixture  of  cis-  and  trans- 
3-methylcyclohexanols  was  separated  by  distillation 
with  the  addition  of  phenetole  into  isomerides,  b.  p. 
171 — 171-4°/760  mm.,  df4  0-920  and  b.  p.  173-6— 
174-6°/760  mm.,  d\ri  0-9139.  The  corresponding 
allophanates  have  m.  p.  141-6°  and  178-8°  (cf.  Gough, 
Hunter,  and  Kenyon,  A,,  1926,  1032). 

L.  M.  Clark. 

cis-trans-Isomerism  and  steric  hindrance.  V. 
(I).  4-isoPr opylcyc ! ohexan ols .  G.  Vavon  and 
A.  Callier  (Bull.  Soc.  chim.,  1927,  [iv],  41,  677 — 
687 ;  cf.  this  vol-,  455). — The  influence  of  the  iso- 
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propyl  group  is  loss  marked  in  the  para-  than  in  the 
oriho- position,  and  tko  difference  in  reaction  velocities 
between  the  cis-  and  fraiw-fonns  of  p-isopropylajclo- 
hexanol  is  considerably  smaller  than  between  tho 
cis-  and  trans-forms  of  2-isopropylcJ/cfohexanol 
(loc.  cit.).  p-Nitroisopropylbonzeno  is  reduced  by 
hydrogen  more  rapidly  than  tho  o-isomeride,  affording 
an  80%  yield  of  p-irapropylaniline,  b.  p.  100 — 101°/ 
10  mm.,  220 — 227°/745  mm,,  converted  by  the  diazo¬ 
reaction  into  p-isopropylphenol,  b.  p.  109 — 11 1°/10 
mm.,  m.  p.  01°  (yield  05%).  Hydrogenation  of  the 
phenol  in  acetic  acid  in  presence  of  platinum-black 
is  also  more  rapid  than  with  the  o-isomerido,  and 
affords  a  mixture  consisting  of  1  part  of  isopropyl- 
cyclohexane  and  2  parts  of  a  mixture  of  tho  cis-  and 
trans-forms  of  4-i.sopropylcyclohexanol  in  approxim¬ 
ately  equal  proportions.  The  same  mixture  of  alco¬ 
hols  (b.  p.  100— 102°/12  mm.,  dls  0'919,  «!?  1-4665) 
is  obtained  by  hydrogenation  of  4-isopropylcyclo- 
hexanone,  b.  p.  85 — 86°/10  mm.,  0-915,  ri%  1-4563 

[oxime,  b.  p.  129 — 130°/12  mm.,  in.  p.  33 — 35° 
(affording,  on  hydrogenation  in  dilute  hydrochloric 
acid  in  presence  of  platinum-black,  (3-4-iso propyl- 
cyclohexylhydroxylamine,  m.  p.  61°);  the  serni- 
carbazono,  m.  p.  187—188°,  similarly  affords  4-iso- 
propijlcyclohexylsemicarbazide,  m.  p,  159 — 160°],  in 
ether  or  acetic  acid  in  presence  of  platinum-black. 
Hydrogenation  of  the  ketone  in  acetic  acid  containing 
hydrochloric  acid  affords  a  mixture  in  which  tho 
cis-4-isopropyhyclohexa.Jiol,  m.  p.  36 — 37°,  b.  p. 
89°/8  mm.,  nUi  1-4690,  d'vs  0-926  (hydrogen  phtkalate, 
m.  p.  129—130°;  hydrogen  succinate,  m.  p.  32 — 33°; 
phenylurethane,  in.  p.  88 — 89°),  preponderates,  tho 
influenco  of  the  medium  being  thus  manifested  when 
sterie  hindrance  is  less  marked.  Reduction  of  4 -iso- 
propylcyrlohexanone  with  sodium  and  absolute 
alcohol  affords  mainly  truns-i-isopropylcyclohezanol, 
m,  p.  5 — 6°,  b.  p.  94°/10  mm.,  dlls  0-920,  nns  1-4696 
(hydrogen  phtkalate,  m.  p.  114—115°;  hydrogen  suc¬ 
cinate ,  m.  p.  66 — 67° ;  phenylurethane ,  m.  p.  112 — • 
113°),  the  frewts-alcohol  also  being  obtained  by  heating 
the  sodium  derivative  of  tho  ci.s-forrn  at  160°  for  2  hrs. 
<rai«-4-jsoPropylcyc/ohcxanol  is  esterified  more 
rapidly  than  the  cw-isomeride,  the  difference  being 
more  marked  at  a  low  temperature  and  in  presence 
of  a  catalyst.  Similarly,  the  trans-hydrogen 
phthalato  is  hydrolysed  more  rapidly  than  the  cis- 
phthalate,  tho  ratio  of  the  velocity  constants  in  75% 
alcohol  being  2-6  :  1  at  68°  and  2-5  :  1  at  39°.  With 
tho  hydrogen  succinates,  the  ratio  of  the  velocity 
constants  for  the  trans-  and  ms-forms  is  4  :  1  in  water 
at  0°.  The  hydrogen  phthalate  of  as-4-tsopropyl- 
cycfohexauol  is  hydrolysed  fifty  times  as  fast  in  75% 
alcohol  at  68°  as  that  of  the  corresponding  cis- 2- 
isomcride ;  the  corresponding  ratio  for  the  hydrogen 
succinates  in  water  at  0°  is  175  : 1. 

R.  Brightman. 

Action  of  cyclohexene  oxide  on  alkali  and 
ammonium  halides.  H.  IL  Sen  and  0.  Rabat 
(J.  Indian  Cliem.  Soc.,  1927,  4,  22).— Neutral  solu¬ 
tions  of  potassium  halides  treated  with  a  few  drops 
of  cyclohexane  oxide  quickly  developed  alkalinity 
in  the  order  :  iodide,  bromide,  chloride.  Ammonium 
chlorido  behaves  similarly.  An  explanation  is  ten¬ 
tatively  suggested.  B,  W.  Anderson. 


Interaction  of  phenol  and  methyl  alcohol  at 
high  temperatures  and  pressures.  V.  Ipatiet, 
N.  Orlov,  and  A.  Petrov  (J.  Russ.  Phys.  Cliem.  Soc., 
1927,  59,  181 — 186). — The  reaction  of  phenol  with 
methyl  alcohol  has  already  been  described  (A.,  1926, 
281).  When  anisole  and  aluminium  oxide  were  heated 
for  36  hrs.  at  440°  in  an  atmosphere  of  hydrogen  at 
a  maximum  pressure  of  200  atm.,  ethylene  and  o-eresol 
were  formed.  Phenol  and  o-cresol  with  aluminium 
oxide  at  440 — 450°  under  125  atm.  gave  a  2%  yield 
of  xanthen  in  10  hrs.  Phenol  with  aluminium  oxide 
at  480 — 500°  and  a  maximum  pressure  of  200  atm. 
yielded  hydrogen,  diphenylenc  oxide,  and  diphenyl 
ether.  In  addition  to  tho  above  products,  in  every 
case  a  small  quantity  of  a  solid  of  low  m.  p.  was 
obtained  which  dissolved  in  sodium  hydroxide,  giving 
a  deep  blue  colour,  and  in  alcohol  with  a  deep  green 
fluorescence.  E.  Rothsteqt. 

Nature  of  the  alternating  effect  in  carbon 
chains.  XIX.  Mechanism  of  certain  aromatic 
migrations.  C.  K.  Ingold,  E.  W.  Smith,  and 
C.  C.  N.  Vass  (J.C.S.,  1927,  1245— 1250).— The  hypo¬ 
thesis  that  the  migration  reactions  of  aryl  iodide 
dichlorides  are  really  substitutions  in  one  moleoula 
of  chlorine  derived  from  another,  is  tested  by  investig¬ 
ation  of  the  apparent  exception  of  o-iodoanisoie 
dichloride  (Jannasch  and  Hinterskirch,  A.,  1893,  i, 
575).  The  main  product  of  tho  migration  reaction 
of  the  latter  is  shown  to  be,  not  5-chloro-2-iodoanisole 
(as  stated  by  the  previous  workers),  but  4-chloro-2- 
iodoanisolc.  The  hypothesis  is  further  confirmed 
by  tho  clilorination  of  acetanilide  to  p-ehloroscat- 
anilido  by  means  of  4-chloro-2-iodoanisole  dichloride. 

4-Chloro-2-iodoanisole,  m.  p.  48°,  is  synthesised 
from  p-chloroanisole  by  nitration  to  4-chloro-2-nitro- 
anisole,  followed  by  reduction  to  the  amine  and  replace¬ 
ment  of  tho  amino-group  by  iodine.  This  product 
is  found  to  be  identical  with  that  obtained  by  the 
rearrangement  of  o-iodoanisole  diehloride.  During 
the  preparation  of  the  latter,  a  dichloroiodoanisole, 
m.  p.  37°,  is  also  obtained. 

4 - Ch loro -2- iodoanisole  diehloride,  m.  p.  76°  (decomp.), 
spontaneously  decomposes  in  chloroform  solution 
to  give  the  dichloroiodoanisole,  m.  p.  37°,  and 
4-chloro-2-iodoanisole.  The  5-chloro-2-iodophcnetole 
described  by  Jannasch  and  Naphtali  (A.,  1898,  i,  576) 
is  really  4-cfdoro-2-iodophenelole.  G.  A,  0.  Gough. 

p-Methylaminophenyl  acetate.  L,  Galatis 
(Ber.,  1927,  60,  [B],  1399— 1402).— p-Bcnzylidene- 
aminophenyl  acetate  is  converted  by  methyl  sulphate 
at  80—85°  into  tho  corresponding  methosulphate, 
which,  at  a  higher  temperature  and  with  excess  of 
the  reagent,  evolves  methyl  acetate  and  forms  the 
compound,  S03Mc-CpH,-NMc ( iCHPh) -O -S  03hi  e .  An 
analogous  reaction  is  observed  with  the  diacetyl 
derivative  of  p-aminoplicnol  and  methyl  sulphate, 
ethyl  sulphate,  or  sodium  ethyl  sulphate.  The 
methosulphato  of  p-benzylidencaminophenyl  acetate 
is  converted  by  water  into  benzaldehyde  and 
p-methylaminophenyl  acetate,  b.  p.  168-5°  (eorr.)/9 
mm.,  m.  p.  43°;  the  corresponding  hydrochloride % 
m,  p.  200°,  oxalate,  and  picrate,  m.  p.  157-5° 
(com),  are  described.  p-Aminophcnyl  acetate  picrate 
has  in.  p.  189°  (coir.).  p-Bcnzylideneaminophenol  is 
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transformed  by  ethyl  sulphate  at  100 — 105°  and 
treatment  of  the  product  with  water  into  bcnzaldehyde 
and  rs-dhylaminophenol,  m,  p.  103 — 104°  ( monoacetyl 
derivative,  m.  p.  187°).  p-Benzylidencaminophenyl- 
acetato  givos  only  small  yields  of  the  corresponding 
quaternary  compound  with  ethyl  sulphate  or  ethyl 
iodide.  II.  Wren. 

New  derivatives  of  phenacetin,  M,  T.  Booert 
aid  W.  H,  Taylor  (J.  Amor.  Chem.  Soc.,  1927,  49, 
1578 — 1583), — When  heated  with  alcoholic  ammonia 
for  10 — 12  hrs,  at  110 — 120°,  2  :  3-dinitrophenacetin 
affords  Z-nitro-2-aminoA-acelamidophenetole,  (I), 
golden-orange,  m.  p.  160°  ( ace.tyl  derivative,  yellow, 
m,  p.  258°),  which,  on  hydrolysis  with  concentrated 
sulphuric  acid  yields  3-nitro-2  :  < i-diaminophenetole , 
dark  purple,  m,  p.  95s,  whilst  elimination  of  the  amino- 
group  yields  3-nitro-4-acetamidophonetole.  The 
formation  of  this  nitroamine  is  contrary  to  the  con¬ 
clusions  of  Beverdin  and  Boethlisberger  (A.,  1922,  i, 
537).  Reduction  of  (I)  affords  4-amino-5-elkoxy-2- 
tndhjlbeiiziminazole,  m.  p.  147°,  whilst  treatment 
according  to  the  method  of  Bogort  and  Hand  (A., 
1903,  i,  292)  yields  2-nitro-3-acetamido-6-ethoxybenzo- 
nitrile,  (II),  m.  p.  219°,  and  this,  on  treatment  with 
concentrated  sulphuric  acid  at  100°,  affords  2-nitro-Z- 
miwA-ethoxybenzamide,  yellow,  m.  p.  199°.  Treat¬ 
ment  of  the  latter  with  acetic  anhydride  yields 

1- nilro-Z-amino-Q-etkoxybenzonitrile,  m.  p.  201°.  Re¬ 
daction  of  (II)  with  tin  and  glacial  acetic  acid  affords 

2- amino-Z-acetamido-Q-elhoxybenzonitrile,  m.  p.  250°. 

IT.  G.  Willson. 

Chloro-  and  bromo- derivatives  of  o-  and 
m-cresol.  E.  Bures  (Chem.  Listy,  1927,  21,  221 — 
227,  201—205 ;  cf.  this  vol.,  554). — The  following 
substances  were  prepared :  3  :  5-dibromo-2-methoxy- 
tebiene,  m.  p.  33-5°,  b.  p.  2G5°;  3  :  5-dibromo-2- 
etboxytoluene ;  bismuth  and  mercuric  3  :  5-dibromo- 
o-ldyhxide  ;  basic  mercuric  3  :  5-dibromo-o-tohjloxide  ; 

:  §-irichbro-3-metJioxytoluene,  m.  p.  46°,  b.  p. 
258°,  and  the  corresponding  ethoxy-  and  phenoxy - 
derivatives,  m.  p.  35-5°  and  103°,  b.  p.  266°  and  234°, 
respectively;  antimony,  bismuth,  and  mercuric 
2.4:  Q-lrichloro-m-lolyloxides  ;  basic  mercuric  2:4:6- 
h'icMoro-m-tolybxide  ;  di-  and  tri- 2  :  4  :  Q-trichloro- 
ft-tolyl  phosphates,  m,  p.  94-5°  and  230°,  respectively ; 
2 ;  4 :  Q-tribromo-m-cresol,  m.  p.  81-6 — 81-9°,  the 
corresponding  metkoxy-  and  cf/>o.ry-derivatives,  m.  p. 
o'?"1  and  47-5°,  respectively,  and  bismuth,  mercuric,  and 
wdc  mercuric  2:4:  Q-tribromo-m-tolyloxides  ;  2  :  4  :  6- 
Wbromo-iu-toluidine,  m.  p.  101°  (ac.etyl  derivative, 
P- 165°),  and  2:4:5:  6 -tetrabromo-Z-elhoxytohienc, 
p.  108°,  Bromination  of  m-cresol  in  sunlight 
yields,  not  2:4:  6-tribromocresol,  but  a  tetrabromo- 
denvative,  m.  p.  115 — 125°  (dccomp.),  which  appears 
°  be  either  2:4:0: 6-tetrabronio-l-methyl-A,::!- 
njclolicxaclien-S-one,  2:4:6:  6-tetrabromo-l-methyl- 
-cydokexadien-3-one,  or  2:4:4: 6-tetrabromo- 
■usethyl-A1 ;  5-Cf/dohexadicn-3-one.  Chloro-  or  bromo- 
wbstitution  0f  0.  or  rjT,_cresol  follows  the  same  rules  as 
or  amino-  or  hydroxy-derivatives  of  benzene.  In 
a  ogen  derivatives  of  o-cresol,  the  halogen  atom  in 
8  °n«o-position  to  the  hydroxyl  group  and  in 
envatives  those  in  the  positions  4  and  6  to 
«  J'drosyl  group  are  the  most  labile.  Bromine  is 


more  easily  displaced  by*-  other  substituents  from  the 
benzene  nucleus  than  chlorine.  B.  Truszkowski. 

Reduction  products  of  some  nitrodi-p-tolyl 
ethers.  J.  Beixly  and  H.  S.  B.  Barrett  (J.C.S., 
1927,  1399 — 1400;  cf.  this  vol.,  239). — 3-Nilrodi-p- 
tolyl  ether,  b.  p.  206°/ll  mm.,  prepared  from  potassium 
p-tolyloxidc  and  4-bromo-2-nitrotolucne  in  presence 
of  copper  bronze  andp-cresol,  yields,  on  reduction  with 
stannous  chloride,  Z-aminodi-p-tolyl  ether,  m.  p.  76° 
{hydrochloride,  m,  p.  190— 195°,  chloroaurale ,  benzoyl 
compound,  m.  p.  107°,  and  azo-$-naphthol  compound, 
m.  p.  149°,  described). 

2-Aminodi-p-tolyl  ether,  prepared  similarly  from  the 
corresponding  nitro-eompourid,  has  b.  p.  196 — 19S°/13 
mm.  ( hydrochloride ,  m.  p.  180 — 184° ;  sulphate,  m.  p. 
160 — 162°).  Addition  of  the  2-diazomum  chloride 
solution  to  boiling  sulphuric  acid  (50%)  yields  di-p- 
tolylene  ether,  m.  p.  165°,  and  (?)  2-chlorodi-p-tolyl 
ether,  m.  p.  70°.  Partial  reduction  of  2  :  6-dinitrodi- 
p-tolyl  ether  at  50 — 60“  with  stannous  chloride  gives 
Q-nilro-2-aminodi-p-lolyl  ether,  m.  p.  120 — 122°  ( hydro¬ 
chloride ,  m.  p.  206 — 210°;  azo-p-najyhthol  compound, 
in.  p.  190 — 200°).  The  diazonium  solutions  of  this 
nitroamine  are  less  stable  than  those  described  above, 
Nitration  of  2-nitrodi-p-tolyl  ether  gives  mainly 
3  :  5-dinifcro-p-cresol,  together  with  2  :  2'-dinitrodi- 
p-tolyl  ether,  m.  p.  126°.  G.  A.  C.  Gough. 

Development  of  cliromo genic  properties  in 
cholesterol  by  the  action  of  heat.  T,  Moore  and 
S.  G.  Wdllbiott  (Biochem.  J.,  1927,  21,  585—588).— 
Brown,  resinous  substances  are  produced  if  cholesterol 
is  melted  or  heated  in  aqueous  colloidal  solution. 
At  the  same  time,  chromogenie  properties  similar  to 
those  of  “  oxycholesterol  ”  are  acquired .  Bobertson’s 
observation  (A.  1925,  i,  1119)  on  the  stability  of 
cholesterol  towards  “  oxidation  ”  when  aerated  as  an 
aqueous  colloidal  solution  at  the  b.  p.  in  absence  of 
brain  extract  as  a  catalyst,  i.e.,  without  the  production 
of  chromogenic  substances,  is  not  confirmed. 

S.  S.  ZlLVA. 

Preparation  of  aromatic  carboxylic  esters  of 
alkoxy-  and  dialkoxy-aryldialkylaminopropyl 
alcohols.  C.  Mannich. — See  B.,  1927,  507. 

Photo-oxidation  of  adrenaline.  T.  Vacbk 
(Biochem.  J.,  1927,  21,  457 — 459). — Pure  adrenaline 
dissolved  in  distilled  water  takes  up  only  minute 
quantities  of  oxygen  in  the  dark.  On  the  other  hand, 
when  exposed  to  visible  light,  and  much  more  so  when 
exposed  to  ultra-violet  radiation,  it  takes  up  oxygen 
freely.  The  compound  turns  pink  in  the  process  of 
oxidation,  the  intensity  of  the  colour  being  com¬ 
mensurate  with  the  amount  of  oxygen  taken  up 
Different  preparations  of  adrenaline  show  different 
tendencies  to  oxidation,  pure  adrenaline  in  distilled 
water  being  more  oxidisable  than  adrenaline  hydro¬ 
chloride.  S.  S.  Zilva. 

Relation  between  as-phenylmethylethylene 
glycol  and  its  corresponding  anhydrous  deriv¬ 
atives  .  S.  Danilov  and  (Mme.j  E.  Yen us-Danilova 
(J.  Buss.  Phys.  Chem.  Soc.,  1927,  59,  187— 216).— See 

thi3  vol.,  661. 

Absorption  spectra  of  di-  and  tri-phenyl- 
methane,  their  carbinols,  and  triphenylmethyl 
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chloride.  W.  R.  Orndorff,  R.  C.  Gibbs,  (Miss)  S.  A. 
McNulty,  and  C.  V.  Shapiro  (J.  Amer.  Chem.  Soc., 
1927,  49,'  1541—1545;  cf.  A.,  1926,  733).— The 
absorption  spectra  of  diphenylmethane,  diphenyl- 
carbinol,  triphenylmethane,  triphenylcarbinol,  and 
triphenylmethyl  chloride  were  measured  in  neutral, 
absolute-alcoholic  solution.  The  absorption  spectrum 
of  diphenylmethane  is  similar  to  that  of  benzene,  but 
the  intensity  of  absorption  is  much  greater.  Di- 
plienylcarbinol  shows  a  similar  absorption  spectrum, 
but  the  bands  are  displaced  slightly  towards  the 
ultra-violet.  The  absorption  spectrum  of  triphenyl¬ 
methane  is  again  similar,  the  intensity  being  greater 
than  in  the  case  of  diphenylmethane.  Triphenyl¬ 
carbinol  shows  absorption  similar  to  that  of  triphenyl¬ 
methane,  but  the  intensity  is  less  except  in  the 
extreme  ultra-violet,  and  the  bands  are  shifted 
towards  the  shorter  ■wave-lengths.  The  absorption 
of  triphenylmethyl  chloride  is  again  similar,  and  the 
bands,  intermediate  in  intensity  between  those  of  tri¬ 
phenylmethane  and  triphenylcarbinol,  are  shifted  in 
the  normal  manner  towards  lower  frequencies. 

F.  G.  Willson. 

Absorption  spectra  of  fuchsone,  benzaurin, 
and  aurin.  W.  R.  Orndorff,  R.  C.  Gibbs,  (Miss)  S.  A. 
McNulty,  and  C.  V.  Shapiro  (J,  Amer.  Chem.  Soc., 
1927,  49,  1545 — 1556 ;  cf.  preceding  abstract). — The 
absorption  spectra  of  fuchsone,  benzaurin,  aurin,  and 
p-hydroxy  triphenylcarbinol  have  been  determined  in 
freshly-prepared,  neutral  alcoholic  solution.  The 
first  three  compounds  appear  to  be  present  initially 
in  quinonoid  form,  subsequently  changing  to  an 
equilibrium  mixture  of  quinonoid  hydrate  and 
carbinol,  a  conclusion  supported  by  the  changes  in 
the  absorption  spectra  of  solutions  of  the  two  forms 
of  p-hydroxy  triphenylcarbinol.  When  hydrogen 
chloride  is  added  to  alcoholic  solutions  of  fuchsone  and 
aurin,  salt  formation  takes  place  first,  and  is  followed, 
in  more  concentrated  acid  solutions,  by  more  or  less 
complete  reduction.  In  concentrated  sulphuric  acid 
solution,  the  absorption  spectra  confirm  the  carbonium 
salt  formation  in  the  case  of  triphenylcarbinol  (Baeyer, 
A.,  1905,  i,  281,  358)  as  distinct  from  the  oxonium 
salts  of  fuchsone  and  aurin.  The  addition  of  successive 
hydroxyl  groups  results  in  the  appearance  of  more 
absorption  bands ;  thus,  fuchsone  has  four,  benzaurin 
five,  and  aurin  six.  In  presence  of  potassium 
hydroxide,  fuchsone  changes  in  alcoholic  solution  to 
the  carbinol  form,  with  formation  of  the  potassium 
salt.  The  type  of  absorption  spectrum  obtained  from 
aurin  in  alcohol  in  presence  of  potassium  hydroxide 
depends  on  whether  the  latter  is  added  to  a  solution  of 
aurin  of  the  required  concentration,  or  whether  this 
concentration  is  reached  by  dilution  of  a  more  con¬ 
centrated  solution  to  which  the  alkali  has  been  added 
previously.  In  the  first  case,  the  spectrum  is  similar 
to  that  which  is  consistently  obtained  in  presence  of 
higher  concentrations  of  potassium  hydroxide,  whilst 
in  the  second  case  other  bands  appear.  In  concen¬ 
trated  aqueous  potassium  hydroxide,  aurin  is  present 
as  a  tripotassium  salt  of  the  carbinol  form. 

F.  G.  Willson. 

A  uxochr  omes  and  antiauxochromes.  I. 
Tetraphenylethane  dyes.  R.  Wiztnokr  [with  J. 
Fontaine]  {Ber,,  1927,  60,  [£],  1377— 13S9).— In 


extension  of  Dilthey’s  chromophore  theory,  it  i 
proposed  to  subdivide  auxochromes  in  the  following 
manner  :  (i)  positive  auxochromes,  including  those 
groups  previously  considered  auxochromic  and  alkyls, 
which  favour  the  electro-positive  condition,  facilitate 
oxidation  and  analogous  reactions,  and  deepen  the 
colour  in  positive  ions  ;  (ii)  negative  auxochromes 
(groups,  -NO,  -NO,,  quinoid  systems,  ICO,  -N1N-,  -GIN-, 
etc.)  which  favour  the  electro -negative  condition  and 
the  addition  of  positive  residues  and  analogous 
reactions,  and  deepen  the  colour  in  negative  ions; 
(iii)  amphoteric  auxochromes  (aryls  and  the  group 
>  C1C  < )  which  favour  ionisation  in  the  positive  and 
negative  sense,  facilitate  the  substitution  of  hydrogen 
by  metals  or  negative  groups,  and  deepen  the  colour 
in  positive  and  negative  ions.  From  this  point  of 
view,  it  is  shown  that  the  introduction  of  positive 
auxochromes  into  tetraphenylethylene,  in  itself 
possessing  limited  additive  ability  and  yielding  the 
colourless,  homopolar  dichlorotetraphenylethane  only 
under  peculiar  conditions,  gives  compounds  with 
negative  residues  which  are  heteropolar  and  coloured. 
Thus  octamethyltetra  -  aminotetraphenylethylene, 
m.  p.  295 — 300°,  is  converted  by  cautious  treatment 
with  chlorine  in  carbon  tetrachloride  solution  into 
the  coloured  chloride, 

[(NMeyC6H4)2C-C(C0H4’NMe2)2]+'|-Cl2", and  by  bromine 
and  iodine  under  similar  conditions  into  th e  perhalides, 
CMH40N4Br6  and  Ca4H40N4I6.  Salts  are  also  prepared 
by  treatment  of  the  ethylenic  compound  with  acids 
and  various  oxidising  agents  (air,  hydrogen  peroxide, 
lead  tetra-acetate)  and  by  double  decomposition  from 
the  halides;  the  nitrate,  sulphate,  phosphate,  oxalate, 
acetate,  perchlorate,  chloroaurale,  chloroplalinale,  and 
iodide  are  described.  Substitution  of  other  auxo¬ 
chromes  for  the  dimethylamino  -group  shows  that  the 
stability  of  the  salts  is  increased  by  the  number  and 
strength  of  such  groups.  Thus  tetramcthyldiamino- 
tetraphenylethylene  yields  the  chloride,  CagH30N2Cl3, 


iodide,  c30h3qn2i 


perchlorate,  C30H30O?N2Sl2,  chjoro- 
aurate,  C3^H3oN2Cl8Au„  sulphate,  and  nitrate.  Telra- 
p-aminophenylethylene,  m.  p.  250°,  prepared  by 
reduction  of  diaminobenzophenone  or  tetra-p-nitro- 
phenylethylene,  affords  the  periodide,  CogHjiNjlg’ 
chloroaurale,  C2GH24N4ClgAu2.  The  coloured  halide 
salts  are  converted  into  the  ethylenes  by  treatment 

with  copper  powder.  Tetrahydroxyphenylethylene 

gives  a  bluish-black  perchlorate, 
[(0H-C6H4)2G-C(C6H4-0H)2]^(C10  4)2“  converted  by 
water  into  the  anhydro -glycol, 
0H-CeH4-C(:C6H4:O)-C(:CeH4:0)’C6H4-0H.  Teta- 
metlioxyphenylethylene  yields  still  more  unstable 
salts,  among  which  the  perchlorate  is  described.  I  he 
carbinol  bases  corresponding  with  the  dyes  are  the 
substituted  benzpinaeols.  Octamethyltetra-ammo- 
tetraphenylethylene  glycol  and  tetramethyldiammo- 
tetraphenylethylene  glycol  yield  the  corresponding 
violet  and  red  dyes ;  in  the  tetrahydroxy-  and  tetra- 
methoxy-series,  however,  the  anhydro-compoundS; 

OH-cfiH4-c(:c6H4:o)*C(:cfiH4:o)-c6H4-oH 

are 


and 
obtained. 


(OMe-CeH4)2C— C(C6H4-OMe)2, 

Evidence  in  favour  of  the  predicted  behaviour  of 
antiauxochromes  is  derived  from  the  literature. 
Thus,  tetraphenylethylene  yields  an  uns 
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yellowish-red  sodium  salt,  whereas  dianthrone, 
(lerived  from  tetraphenyletliylene  by  introduction  of 
the  antiauxoekrome,  CIO,  gives  a  corresponding, 
completely  stable  compound. 

In  the  stilbene  series  a  new  group  of  dye  salts, 
[OMe-C10H#-CH-CH-C10Ha-OMe]++X2  and 
[NH2,G6H4,CH-0HiC6H4-NH2++X2,  has  been  isolated. 

H.  Wren. 

Reactions  of  l-anilinocf/c/ohexane-l-carboxylic 
acid.  Synthesis  of  ip-indoxyl  sp i  roci/c  iohexane. 
R.  L.  Betts,  R.  Muspratt,  and  S.  G.  P,  Plant 
(J.C.S.,  1927,  1310 — 1314). — The  similarity  of  the 
properties  of  l-anilinooyolohexaiie-l-carboxylic  acid  to 
those  of  1-anilinocvdopentane-l -carboxylic  acid 
(A.,  1925, 1,  1271)  confirms  the  constitution  assigned 
to  the  latter.  1-Anilino-l-cyanocyclohcxane  (Walther 
and  Hiibner,  A.,  1916,  i,  560),  on  keeping  with 
concentrated  sulphuric  acid,  gives  1-anilinocyclo- 
lmne-1-carboxylamide,  m.  p.  148°  ( hydrochloride  and 
nlmoamine,  m.  p.  172°,  described),  which  in  turn 
yields  1-anilinocyclohexane-l-carboxylic  acid,  m.  p. 
142°  {nitrosoamine,  m.  p.  70°).  This  acid  decomposes 
when  heated  to  give  A1-c;/c?ohexene-l-carboxylic  acid, 
which  combines  additively  with  bromine  to  produce 
1 : 2-dibromoc?/c2oliexane-l-carboxylic  acid. 

i)- hdoxylspirocyclohexane ,  m.  p.  124°,  is  prepared 
by  the  fusion  of  1-amlinocycZohexane-l-carboxylic  acid 
with  potassium  hydroxide  at  340 — 350°  for  \  hr.  The 
crude  product  is  acetylated  and  the  purified  1-acetyl- 
Ij-mdoxyhpiiocyclohexane,  m.  p.  105°,  hydrolysed  to 
give  pure  ty-indoxylspirocyclohexane.  This  compound 
is  unaffected  by  boiling  dilute  hydrochloric  acid  or 
dilute  sodium  hydroxide  solution,  but  when  heated 
with  an  excess  of  the  latter  at  200°,  it  gives  a  sodium 
derivative.  Attempts  to  prepare  the  nitrosoamine  and 
the  semicarbazone  were  unsuccessful.  With  boiling 
flute  nitric  acid,  it  gives  10-mfro-<ji-t?ido:ryfepirocyclo- 
kmne,  pink,  m.  p.  177 — 178°,  which  yields  a  yellow 
sodkm  derivative  and  a  7 -methyl  derivative,  m.  p. 
129°,  by  methylation  with  methyl  sulphate.  That 
the  methyl  group  is  attached  to  nitrogen  is  shown  by 
the  fact  that  no  methyl  iodide  is  produced  under  the 
conditions  of  the  Zeiscl  experiment. 

G.  A.  C.  Gough. 

a-Imino-  and  a-amino-acids  from  amines  and 
carbonyl  compounds.  A.  Skita  and  C.  Wulff 
(Arnialen,  .1927,  455,  17—40;  ef.  this  vol.,  559).— 
Condensation  of  pyruvic  acid  with  Schiff’s  bases  of 
the  type  CHArlNR  (Ar=aryl,  R=alipkatic  radical) 
yields,  intermediately,  a-imino-acids  of  the  type 
nR.CHMc'COgH,  with  liberation  of  the  aryl  aldehyde, 
an“  bhese  further  condense  to  yield  a-imino-unsatur- 
at«d  acids  of  the  type  CHAr:CH-C(’.NR)-C02H,  which 
we  the  first  isolated  products.  The  latter,  on 
catalytic  reduction  with  colloidal  platinum  in  acetic 
ac|a,  yield  the  corresponding  substituted  oc-amino- 
Hme  acids.,  CH2Ar-CH2-CH(NHR)-C02H,  which  on 
rearbosylation  yield  the  corresponding  secondary 
am®es  CH2Ar,[GH2]2*NHR.  Thus  the  compound 
led-jOsN,  obtained  by  the  action  of  benzylidene- 
’J  onexylamine  on  pyruvic  acid  (this  vol.,  157) ,  is 
ylimmo-fi-benzylidenepropionic  acid  (Ar= 

1  1  ,  p«^u),  which  on  reduction  yields  a -cyclo- 

atnmo -y-phenylbutyric  acid  ( loc .  cit. ;  methyl 
eri  b.p.  215 — 217°/12  mm. ;  hydrochloride  of  methyl 


ester,  m.  p.  148°  ;  mtro, so-deri vat, ive  of  methyl  ester, 
m.  p.  63°),  which  is  synthesised  by  heating  cyclo- 
hexylamine  and  a-bromo-y-phenylbutyric  acid  in 
alcohol  at  130°  for  6  lirs.  On  decarboxylation  by 
heating  in  quinoline,  this  amino-acid  yields  cyclo- 
hexyl-y-phenylpropylamine,  b.  p.  169 — 171°/12  mm. 
{hydrochloride,  m.  p.  217 — 218°;  nitrobenzoyl  deriv¬ 
ative,  m.  p.  106 — 107°;  picrolonate,  m.  p.  217 — 218°), 
which  is  also  obtained  by  the  reduction,  with  colloidal 
platinum  in  acetic  acid,  of  cinnamylidenecyclohexyl- 
amine ,  b.  p.  180 — 185°/12  mm.  (obtained  by  the 
condensation  of  cinnam aldehyde  with  cydohexyl- 
amine).  On  reduction  in  acetic  acid  suspension  with 
hydrogen  at  45°/3  at.  in  presence  of  colloidal  platinum, 
a-cycZoliexylamiiio-y-phenylbutyric  acid  yields  a-cyclo- 
hexylamino-y-cycloliexylbutyric  acid,  m.  p.  265°  (ethyl 
ester,  b.  p.  198 — 199°/11  mm.).  The  action  of  benz- 
aldeliyde  on  the  condensation  product  of  pyruvic  acid 
with  propylideneci/cZohexylamine  also  yields  the  same 
parent  compound,  C1BH1B02N.  Benzylidene-ethyl- 
amine  and  pyruvic  acid  similarly  yield  a-ethylimino - 
$-benzylidenepropionic  acid,  m.  p.  133 — 134°,  which 
when  heated  in  glycerol  suspension  at  140°  for  1  hr. 
yields  cinnamaldehyde,  and  on  hydrolysis  with  dilute 
hydrochloric  acid  yields  bcnzylidenepyruvic  acid  and 
ethylamine.  On  similar  treatment  in  glycerol,  the 
corresponding  p-anisylidene-acid  yields  p-methoxy- 
cinnamaldehyde,  and  on  hydrolysis  with  dilute 
hydrochloric  acid,  a-Ci/cZohexylimino-  and  a-amyl- 
imino-  p-benzylidenepropionic  acids  yield  benzyl- 
idenepyruvic  acid,a-ethylimino-(J-anisylidencpropionie 
acid  yields  anisylidenepyruvic  acid,  and  a-amylimino- 
P -piper  onylidenepropionic  acid  yields  piperonyl- 
idenepyruvic  acid.  On  reduction,  a-ethylimino-G- 
benzylidenepropionic  acid  yields  a-ethylammo-y- 
phenylbutyric  acid,  m.  p.  250°  ( hydrochloride ,  m.  p. 
198 — 199°),  which  on  decarboxylation  yields  y-pkenyl- 
propyletliylamine,  which  is  also  obtained  by  the 
reduction  of  cinnamylidene-ethylamine.  Condens¬ 
ation  of  benzylidenepyruvic  acid  with  cycZoliexyl- 
amine,  however,  yields  a  substance,  m.  p.  122°,  to 
which  thecon3titutionNH‘CGH11,CHPh,0HS!,C0,C02H 
is  assigned,  whilst  with  aniline  it  yields  2  :  3-diketo- 
1  :  5-diphenylpyrroUdine,  m.  p.  163°.  Phenylpyruvic 
acid  and  benzylideneci/cZohexylamine  condense  to 
yield  y -hydroxy- a-keto-  fiy-diphenylbutyrocyclohexyl  - 
amide,  CHPk(OH)-CHPh-CO-CO-NH-C0Hu,  m.  p. 
1 14 — 1 15°,  which  when  heated  with  dilute  hydrochloric 
acid  yields  2  :  3-diketo-i  :  5-diphenyl-l-cyc\ohexyl- 
pyrrolidine,  m.  p.  234 — 235°,  the  dipota-ssium  salt  of 
which  with  ethyl  iodide  yields  2  :  Z-diethoxy-i  :  5- 
diplmiyl-l-cyclohexylpyrrole,  m.  p.  155 — 156°.  By 
similar  condensations  with  pyruvic  acid  and  the 
appropriate  Schifi’s  bases  and  subsequent  treatment 
as  above  are  obtained  :  a-amylimino-&-benzylidene- 
propionic  acid,  m.  p.  136°;  x-amylamino-y-phenyl- 
butyric  acid,  m.  p.  216 — 218°;  y-phemjlpropylamyl- 
amine  hydrochloride,  m.  p.  215° ;  p-tolylideneamyl- 
amine,  b.  p.  134°/12  mm. ;  a-amylvmino-$-p-tolylideM- 
propionic  acid,  m.  p.  130° ;  a-ainylamino-y-p-tolyl- 
butyric  acid,  m.  p.  232°;  y-p-tolylpropylamylamine, 
b.  p.  153 — 154°/13  mm.  ( hydrochloride ,  m.  p.  213° ; 
nitrobenzoyl  derivative,  m.  p.  225°) ;  p-tolylidene- 
pyruvic  acid,  m.  p.  123°;  a-ethylimino-$-ani$ylidene- 
propionic  acid,  m,  p.  122°  (decomp.) ;  oc -ethylamino-y- 
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anisylbulyric  acid.,  m.  p,  225°;  piparonylideneamyl- 
amine,  m.  p.  36°,  b.  p.  210 — 215“/25  mm. ;  n-amyl- 
imino-$-piperonylide.nepropionic  acid,  m.  p.  135° 
(decomp.) ;  a  -  a  m  y  lamina-  y  -piper  onylbutyric  acid,  m.  p. 
2-30—231°;  y-piperonylpropylamylamine,  b.  p. 
190°/ 12  mm.  (hydrochloride,  m.  p,  203°;  picrale,  m.  p. 
128°).  Similar  compounds  are  obtained  from  the 
SehifPs  bases  derived  from  cinnamaldehyde,  and  thus 
are  obtained:  a-amylimino-,  m.  p.  136 — 138°;  a -ethyl- 
imino -,  m.  p.  151 — 152°;  and  a-cyclo hexylimino-, 
in.  p.  145°,  -$-cinnamylideneprop ionic  acids.  Partial 
reduction  of  the  a-amylimino-acid  yields  u-amyl- 
amino-e-phenylhexenoic  acid ,  xn.  p.  213°,  which 
on  further  reduction  yields  a-amylamino-s-phenyl- 
hexoic  acid ,  m.  p.  214 — 216°;  a-cthylamino-,  m.  p. 
222 — 223°,  and  a-cyclo hexylamino-,  m.  p.  242°, 
- s-phenylhexoic  acids  are  obtained  similarly.  De¬ 
carboxylation  yields,  respectively,  z-phenylamylene- 
amylamine  hydrochloride,  m.  p.  215°;  e-phenyldi- 
amylamine,  b.  p.  310°  ( hydrochloride ,  m.  p.  18-4 — 186°) ; 
c-phenylamylethylamine,  b.  p.  295°  ( hydrochloride , 
m.  p.  144°),  and  cjclokexyl-z-phenylamyhmine,  b.  p. 
315°  ( hydrochloride ,  m.  p.  246°).  J.  W.  Bakes. 

Mew  way  of  utilising  carbon  monoxide.  H. 
Dieterle  and  W.  Esohekback  (Arch.  Pharm.,  1927, 
265,  187—195). — That  carbon  monoxide  yields  carb¬ 
onyl  compounds  with  many  elements  has  been  shown 
particularly  by  Manchot  (A.,  1925,  ii,  232  and  earlier 
papers),  whilst  that,  e.g.,  acid  amides  are  “  decarbonyl- 
ated  ”  by  certain  catalysts  has  been  demonstrated 
by  Mailhe  (A.,  1926,  54).  Details  of  an  apparatus, 
but  none  of  the  particular  catalysts  employed,  are 
given  for  carrying  out  on  the  laboratory  scale  pro¬ 
cesses  based  on  the  above  facts.  These  processes, 
covered  by  patent  applications,  are  outlined  as 
follows.  Chlorobenzene  and  carbon  monoxide  yield 
benzoic  acid ;  p-ehlorotolucne  similarly  gives  p-toluic 
acid.  o-Dichlorobenzenc  also  yields  benzoic  acid, 
and  phthalic  acid  as  an  intermediate  stage  has  not 
yet  been  detected.  Chlorobenzene  with  carbon 
monoxide  and  ammonia  yields  aniline,  presumably 
by  earbonylation  followed  by  decarbonylation,  and 
p-chlorotoluene  similarly  gives  p-toluidine. 

W,  A.  Silvester. 

Aminobenzoate  of  thiodiglycol  [ (3 p'-dihydr  oxy- 
diethyl  sulphide]  and  its  sidphone.  New  higher 
homologue  of  pfj'-dihydroxydiethyl  sulphide. 
P.  T.  Major  (Bull.  Soc.  cliim.,  1927,  [iv],  41,  634— 
637). — To  obtain  anaesthetics  for  administration  by 
external  application,  the  author  has  prepared  $$'-di- 
p -aminobenzoyloxydicthyl  sulphide,  m.  p.  184-5°  (yield 
70%),  by  reduction  of  |3p'- di-p-nitrobensoyloxydiethyl 
sulphide,  m.  p.  107-7°  (obtained  by  Eromm  and 
Kohu’s  method,  A.,  1921,  i,  242).  Neither  the 
sulphide  nor  the  corresponding  sulphone  possesses  any 
anaesthetic  action  by  external  application,  probably 
in  consequence  of  them  slight  solubility  in  most 
solvents.  -Di-p-nilrobmzoyloxydiethyl  sulphone, 
m.  p.  153°,  obtained  by  oxidation  of  the  sulphide  in 
acetic  acid  with  potassium  permanganate  and  sulph¬ 
uric  acid,  on  reduction  by  Einhorn’s  method  (A.,  1910, 
i,  170)  affords  [33'- di -p-am  inobe  nzoyloxijdieihyl  su  Iphone , 
m.  p.  149 — 150°.  Hydrolysis  of  p[i'-di-p-amino- 
benzoyloxydiethyl  sulphide  with  alcoholic  potassium 


hydroxide  affords  ethyl  p-aminobenzoate  and  sulphur 
dioxide.  pp' -Dihydroxy-ffi  -dimethyl  di-n-butyl 

sulphide,  b.  p.  148-5 — 149°/11  mm.,  obtained  in  45% 
yield  by  the  action  of  sodium  sulphide  on  P-chloro- 
methyl-n-buton-  P-ol  in  alcoholic  solution,  has  an 
intense  soporific  action  on  mice,  and  slight  toxicity, 

R.  Brightmak. 

Union  of  benzoylacetonitrile  with  organic 
bases  in  presence  of  salieylaldehyde.  I.  p. 
Krisknajuirti  and  B.  B.  Dev  (J.C.S.,  1927,  1349— 
1351). — Benzoylacetonitrile  combines  with  piperidine 
in  presence  of  traces  of  salieylaldehyde  to  yield  a 
mono-acid  base,  CI0HJSON2,  m.  p.  173°  [hydrochloride, 
m.  p.  235 — 242°,  picrale,  m.  p.  138°  (losing  alcohol 
of  crystallisation  at  98°),  and chloroplatinate  described], 
When  the  base  is  oxidised  with  alkaline  potassium 
permanganate,  benzoic  acid  and  piperidine  are  pro¬ 
duced.  Piperidine  and  benzoylacetonitrile  are  formed 
when  the  base  is  heated  above  its  m.  p.  The  action 
of  nitrous  acid  on  the  hydrochloride  of  the  base 
yields  a  nilroso-hydrochloride,  m.  p.  258°  (decomp,), 
which  in  turn  yields  an  isomfroso-compound, 
ChH1702N3,  m.  p.  183°  (decomp.)  [diacetyl  deriv¬ 
ative,  m.  p.  180 — 1S1°  (decomp.),  and  dibenzoyl  deriv¬ 
ative,  m.  p.  14S°].  iV-Alkylpiperidines  do  not  give 
this  reaction.  The  alternative  constitutions 
CH2Bz-C:NH-NC5H10  and  CH?Bz-C(:NH)-NC5Hi0  are 
proposed  for  the  base,  and  in  consideration  of  its 
stability  to  alkalis  and  its  instability  to  acids,  the 
former  is  favoured.  The  taonitroso-derivative  is 
represented  OH-N!CBz-C:NH*NC5H10. 

G.  A.  C.  Got;oh. 

Stereochemistry  of  diphenyl.  J.  Meisenheimer 
and  M.  Horing  (Ber.,  1927,  60,  [B],  1425—1433).— 
The  possibility  that  the  existence  of  substituted 
diphenic  acids  in  optically  active  forms  may  be  due 
in  some  manner  to  the  carboxy-groups  is  discountai 
by  the  irapossibihty  of  resolving  o-nitrobenzoic, 
8-nitronaphthoic,  or  5 -nitronaphthoic  acid  into 
optical  isomerides.  6  :  G'-Dinitrodi-o-tolyl,  obtained 
by  the  action  of  copper  powder  on  2-iodo-3-nitro- 
toluene,  is  reduced  by  stannous  chloride  to  6  :  6  -di- 
aminodi-o-tolyl,  which  is  resolved  into  its  optically 
active  forms  by  the  alternate  use  of  d-  and  ^-tartaric 
acids  in  absolute  alcoholic  solution.  1-6  :  G'-Diamno- 
di-o-tolyl  has  m.  p.  156°,  [a]0  —34-8°  in  N-hydro- 
chloric  acid ;  the  properties  of  the  d -base  are  similar. 
The  compounds  are  not  prone  to  racemisation.  He 
only  possible  explanation  of  the  stereoisomerism, 
appears  to  lie  in  the  assumption  that  with  a  particular 
typo  of  substitution  (I)  free  rotation  of  the  two  rings 
is  impossible  (cf.  Christie  and  Kenner,  J.C.S.,  19— > 


121,  615).  Consideration  of  the  distances  between 
the  groups  as  shown  by  Rontgen  spectrograph 
indicates  that  the  proximity  of  the  methyl  and  ammo- 
groups  to  one  another  may  easily  be  such  as  o 
inhibit  free  rotation  of  the  benzene  nuclei  around  tne 
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common  axis  and  to  permit  only  vibratory  motion. 
If  this  explanation  bo  accepted,  isomerism  must 
disappear  when  the  substituting  groups  are  mutually 
attractive  or  actually  react  chemically  with  one 
another.  The  active  6 :  6' -diaminodi-o-tolyh  are 
therefore  transformed  (without  considerable  racemis- 
ation)  into  the  corresponding  diacetyl  derivatives, 
in.  p.  229°,  |V|d  —131°  (+133°),  which  are  oxidised 
by  boiling,  neutral  potassium  permanganate  solution 
to  largely  racemised  6  :  B'-diaeetamidodiphenic  acids. 
■[The  quinine  salt  of  c?-diacetamidodiphenic  acid  has 
m,  p.  187°,  [«]D  —92-2°  in  methjd-alcoholic  solution 
(c=  2-489);  the  rotation  of  optically  homogeneous 
sodium  d-diacetamidodiphe?iate  is  calculated  to  he 
[i]D  —211-6°.]  If  the  active  diacetamido-acids  are 
hydrolysed  under  as  mild  conditions  as  possible 
(contact  with  dilute  sulphuric  acid  at  the  atmospheric 
temperature),  the  acetyl  groups  are  removed  and  the 
completely  racemised  dilactam  (II),  m.  p.  above 
330°,  is  produced. 

The  resolution  of  6  :  6'-diaminodi-o-tolyl  cannot 
readily  be  effected  by  rr-hromoeamphorsulpl ionic  acid. 

The  following  salts  are  described  incidentally : 
btmne  o-nitrobenzoate,  m.  p.  about  120°  (decomp.) ; 
brucine  8-nitronaphthoate,  decomp.  155 — 165°,  m.  p. 
M2°  (decomp.);  brucine  5-niironaphthoates,  m.  p. 
212°  and  decomp,  about  170°,  which  probably  differ 
from  one  another  in  their  content  of  solvent  of 
crystallisation.  H.  Wren. 


Hydrocaffeic  acid  a  constituent  of  spores  of 
lycopodium  clavatum.  F.  Zetzsche  and  K. 
Hoggler  (Helv.  Chim.  Acta,  1927,  10,  472 — 474). — 
The  acidified  alkali  extract  of  spores  of  Lycopodium 
Amlwm  is  extracted  with  ether  and  the  oil  so  obtained 
fe  freed  from  lycopodium  oil  with  chloroform  or  light 
petroleum,  giving  a  5%  yield  of  crude  hydrocaffeic 
acid  (P-3  :  4-dihydroxyphenylpropionic  acid),  from 
which  the  pure  acid,  m.  p.  139°  (dimethyl  ether, 
a.  p.  97°),  is  obtained  by  crystallisation  from  xylene. 
The  dimethyl  ether  is  oxidised  by  alkaline  perman¬ 
ganate  to  veratric  acid,  m,  p.  179 — ISO0. 

C.  Hollins. 


Derivatives  of  cumidic  and  pyromellitic  acids. 
H-  be  Diesbach  and  M.  Gtjhl  (Helv.  Chim.  Acta, 
1927, 10,  442 — 449 ;  cf .  de  Diesbach  and  Zurbriggen, 
A-i  1925,  i,  1427). — By  the  action  of  chlorine  on 
Mumidyl  chloride  at  150°  and  finally  at  180 — 190°, 
•here  is  obtained  1  ;  4:-bisdichloromethylbenzene-2  :  5- 
focarbozyl  chloride,  m.  p.  110 — 111°.  The  corre¬ 
sponding  acid,  m.  p.  270°,  and  ethyl  ester,  m.  p.  127-5°, 
arc  described.  The  ethyl  ester  is  converted  at  190°, 
elimination  of  2  mols.  of  ethyl  chloride,  into 
"jtiro-p-pyromdlitide  [ dilactone  of  1  :  4 -bis(chloro- 
Wnxymethyl)benzene-2  :  o-dicarboxylic  acid],  m.  p. 

■  If  the  temperature  of  chlorination  does  not 
the.  product  is  impure  1  :  i-bischloro- 
®te|/f6ejizs?ie-2 : 5-dicarboxyl  chloride  [free  acid  de- 
wmp.  325°  without  melting ;  ethyl  ester,  m.  p.  132° 
|  ecomp.)].  By  continuing  chlorination  at  265°, 
^  the  symmetrical  octachloride  of 

W,  0Dje  ,  lc  acid,  dianhydro- 1 :  2  :  4  :  5 -tetrakis(di- 
™°mydroxy)benzene,  m.  p.  267—268°,  which  is  not 
i  Mysisd  by  formic  or  acetic  acid,  but  gives  pyro- 
c  acid  when  boiled  -with  concentrated  alkali. 


Chlorination  above  265°  gives  decarboxylated  pro¬ 
ducts.  The  octachloride  is  formed  directly  at  150° 
(better  200°)  when  a-cumidic  acid  is  used,  and  also 
from  m-  or  p-pyromelhtide,  pyromellitic  acid,  its 
chloride  or  anhydride,  by  action  of  phosphorus 
pentachloride  in  a  sealed  tube  at  200 — 210°.  The 
normal  chloride  of  pyromellitic  acid  is  converted  by 
aluminium  chloride  at  all  temperatures  between  80° 
and  180°  into  the  as(2  :  5 )-chloridc, 

°<CC1  >CsH2<eO->0’  m-  p-  225—227°  (with 

regeneration  of  the  normal  chloride),  reducible  by 
zinc  and  acetic  acid  to  p-pyromellitide  without  any 
trace  of  m-pyromellitkle.  Of  the  three  di-imides  of 
pyromellitic  acid  described  by  Meyer  and  Steiner 
(A.,  1914,  i,  841),  the  so-called  a^-di-imide,  prepared 
by  sublimation  in  a  vacuum,  could  not  be  obtained. 
A  benzene  solution  of  the  as-acid  chloride  gives  with 
dry  ammonia  the  p-diamide,  C6H2(C02H)2(C0-JNfH2)2, 
which  is  converted  at  200°  into  the  normal  di-imide. 

C.  Hollins. 

Bile  acids.  XXVII.  Constitution  of  acids 
resulting-  from  the  breakdown  of  cholic  acid.  H. 
Wibland  (Z.  physiol.  Chem.,  1927,  167,  70—75).— 
The  results  of  Windaus  and  van  Schoor  (A.,  1926, 
169;  this  vol.,  56)  and  Borsche  and  Frank  (A.,  1926, 
1140)  are  regarded  as  establishing  definitely  the 
position  of  the  hydroxyl  group  in  ring  III  in  cholic 
acid,  this  group  being  attached  to  the  carbon  atom  12 

instead  of  13.  The 
statement  of  the  lat¬ 
ter  authors,  that  the 
liberation  of  carbon 
monoxide  when  cholo- 
idanic  acid  is  heated 
with  concentrated 
sulphuric  acid  proves 
the  presence  in  this  acid  of  a  tertiary-bound  carboxyl 
group,  is  regarded  as  erroneous.  The  production  of 
carbon  monoxide  from  choloidanic  acid,  under  such 
stringent  conditions,  resulting  in  the  production  of  a 
black  fused  mass  and  the  evolution  of  appreciable 
amounts  of  sulphur  dioxide,  is  not  satisfactory 
evidence  of  this  fact.  Similarly,  Borschc’s  formula 
for  solanellic  acid,  where  this  acid  is  regarded  as  a 
derivative  of  malonic  acid,  is  incorrect,  since  this 
substance  loses  only  one  third  of  the  theoretical 
amount  of 'carbon  dioxide  at  210 — 215°. 

A.  WORMALL. 

Application  of  the  Perkin  reaction  to  phenolic 
aldehydes.  S.  Qoawa  (Sci.  Rep.  Tohoku  Imp. 
Univ.,  1927,  16,  383— 396).— See  this  vol.,  359. 

Hydrobenzamide  and  benzaldimine  as 
ammono-aldehydes.  H.  H.  Strain  (J.  Amer. 
Chem.  Soe.,  1927,  49,  1558— 1571) —In  extension  of 
Franklin’s  conception  of  nitrogen  compounds  (A., 
1924,  ii,  850)  as  acids,  bases,  or  salts  of  ammonia, 
analogy  is  drawn  between  certain  organic  oxygen 
and  nitrogen  derivatives.  Thus  primary  and  second¬ 
ary  amines  are  the  nitrogen  analogues  of  the  alcohols, 
and  tertiary  amines  those  of  the  ethers.  Similarly, 
the  acid  amidines  (carbazylic  acids)  are  the  ammonia 
analogues  of  the  carboxylic  acids,  and  as  the  latter 
lose  water  with  formation  of  the  acid  anhydrides, 
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bo  the  acid  amidines  lose  ammonia  with  formation 
of  the  corresponding  acid  anammonides,  the  nitriles, 
whilst  the  pyrogenic  decomposition  of  an  acid  salt 
of  an  amidine,  with  formation  of  a  hydrocarbon  and 
cyanamide,  is  analogous  to  the  decomposition  of  the 
sodium  salts  of  the  carboxylic  acids  with  formation 
of  hydrocarbons  and  carbon  dioxide.  Certain  more 
complex  analogies  are  similarly  formulated. 

Hydrobenzamide  dissolves  slowly  in  liquid  am¬ 
monia,  and  the  solution  deposits  benzaldimine,  the 
formation  of  which  is  accelerated  in  presence  of 
ammonium  chloride.  Benzaldimine  loses  ammonia 
when  kept  or  heated,  with  formation  of  hydrobenz¬ 
amide.  On  reduction  with  sodium  and  liquid  am¬ 
monia,  it  yields  benzylamine.  It  dissolves  sodium 
and  potassium  amides  in  liquid  ammonia  solu¬ 
tion,  with  formation  of  sodium  and  potassium  salts. 
When  heated  at  210°  with  potassamide  and  liquid 
ammonia,  it  yields  potassium  benzamidine  and  benzyl- 
amine,  a  reaction  analogous  to  the  Cannizzaro 
reaction  with  bcnzaldehyde  and  potassium  hydroxide. 
At  the  same  time,  about  60%  of  the  benzaldimine  is 
converted  into  amarine,  which  in  turn  is  converted 
into  lopliine  by  the  action  of  the  potassamide.  Treat¬ 
ment  of  benzaldimine  with  iodine  in  liquid  ammonia 
at  —39°  affords  cyaphenin  (20%)  and  benzamidine 
(40%),  together,  probably,  with  a  trace  of  benzo- 
nitrile,  whilst  amarine  yields  similarly  lophine,  and 
this,  on  further  treatment  with  iodine  in  boiling 
liquid  ammonia,  yields  cyaphenin.  Treatment  of 
cyaphenin  with  ammonium  cyanide  in  liquid  ammonia 
affords  benzylidenecyanamine,  this  reaction  represent¬ 
ing  an  aldol  condensation  between  two  ammono- 
aldehydes.  Phenylhydrazine,  hydroxylamine,  and 
aniline  convert  benzaldimine  into  benzaldehyde- 
phenylkydrazone,  benzaldoxime,  and  benzylidene- 
aniline,  respectively,  whilst  aniline  converts  hydro¬ 
benzamide  into  benzylideneaniline  and  ammonia. 
Hydrobenzamide  does  not  combine  with  dry  sulphur 
dioxide  in  absolute  alcohol,  Otto’s  product  (Annalen, 
1859,  112,  305)  being  precipitated  on  addition  of  the 
necessary  proportion  of  water.  Treatment  of  hydro¬ 
benzamide  in  benzene  with  sulphurous  acid  affords 
the  compound  [CHPh(S02-OH)*NH]2CHPh,  and  this 
is  hydrolysed  by  water  with  formation  of  benzalde- 
hyde  and  Otto’s  compound,  to  which  the  formula 

CHPh<^g^^>0  is  ascribed.  F.  G.  Willson. 

Influence  of  substituents  on  the  stability  of 
Schiff's  bases.  I.  Hydrolysis  of  nitro-  and 

rnethoxy-benzylideneanilines.  (Miss)  E.  M. 
Lanciman,  W.  Healy,  and  P.  K.  Dhtt  (J.  Indian 
Chem.  Soe.,  1927,  4,  75 — 79).— The  o-,  m-,  and 
p-iutro-  and  o-,  m-,  andp-methoxy-benzylideneanilines 
were  prepared,  and  equivalent  quantities  separately 
hydrolysed  with  hydrochloric  acid.  The  percentages 
of  anils  hydrolysed  w'ere  determined  at  intervals  in 
each  case  until  equilibrium  was  reached.  In  the 
light  of  the  results  thus  obtained,  the  influence  of 
general  polar  effect,  induced  polar  effect,  mass,  steric 
effects,  conjugation,  and  constitutional  changes  on 
the  equilibrium  points  and  initial  velocities  of  reaction 
in  the  hydrolysis  of  the  anils  is  discussed. 

B.  W.  Anderson. 


Bromination  of  anisaldehydephenylbydrazone. 

l.  M.  Vanghelovitch  (Bui.  Soc.  Chim.  Romania, 
1920,  8,  20 — 25;  cf.  Chattaway  and  Walker,  A., 
1925,  i,  929). — Bromination  of  anisaldekydephenyl- 
hydrazone  in  cold  glacial  acetic  acid  in  absence  of 
light  yields  u-bromoanisaldehyde-2  :  i-dibromophenyU 
hydrazone,  m.  p.  129 — 130°,  which  is  converted  by 
alcoholic  potassium  cyanide  into  o>  - cya n oa n isa Idekyde- 
2  : 4-dibromophenylhydrazone,  m.  p.  182°.  Bromin¬ 
ation  in  sunlight  gives  1  :  4,-di-p-bromop>henyl-%  : 6- 
di-p-methoxyphenyl-l  :  i-diJiydro-l  :  2  :  4  :  5 -tetrazine, 

m.  p.  150°,  formed  by  elimination  of  2  mols.  of 

hydrogen  bromide  from  2  mols,  of  co-bromoanisalde- 
liyde-p-bromophenylhydrazone .  H.  Burton. 

Constitution  and  derivatives  of  4:6-  and 
2  :  6-dinitro-3-methoxybenzaldehyde.  J,  Troqer 
and  C,  Eicker  (J.  pr.  Chem.,  1927,  [ii],  116,  17 — 33). 
—The  two  isomeric  dinitromethoxybenzaldehydes 
obtained  by  direct  nitration  of  wi-methoxybenzalde- 
hyde  (Tiemann  and  Ludwig,  A.,  1883,  188)  are  both 
converted  by  boiling  5%  sodium  hydroxide  into  a 
mixture  of  2  :  4-dinitroanisole  and  2  :  4-dinitrophenoI 
[sodium  (+H20)  and  other  salts  are  described].  Of 
the  two  possible  compounds  from  which  these  sub¬ 
stances  could  be  derived,  that  of  m.  p.  110°  must  be 
4  :  6-dinitro-3-methoxybenzaldehyde  (phenylhydrazone, 
m.  p.  210°;  semicarbazone,  m.  p.  247°;  oxime,  m.  p. 
117°),  since  it  is  oxidised  by  hot  aqueous  perman¬ 
ganate  to  4  :  6-dinitro-3-methoxybenzoic  acid  {potass¬ 
ium  and  silver  salts;  acid  chloride,  m.  p.  85°;  amide, 
m.  p.  215°;  anilide,  m.  p.  215°).  The  aldehyde 
condenses  with  acetone  in  alkaline  solution  to  amor¬ 
phous  6  :  & -dinitro-5  :  5 ' -dimethoxyindigolin ,  and  with 
sodium  phenylacetate  in  presence  of  acetic  anhydride 
to  4  :  G-dinilro-S-methoxy-ix-phenylcinnamic  acid,  m.  p. 
160°  ( barium  salt) ;  with  aqueous  ammonia,  it  gives 
2  : 4-dinitroanisole.  The  second  isomeride,  m,  P- 
156°,  must  be  2 : G-dinitro-3-methoxybenzaldehyde 
[phenylhydrazone,  m.  p.  185° ;  semicarbazone,  m.  p. 
225°;  oxime,  m.  p.  165°);  this  is  confirmed  by  the 
formation  with  acetone  and  alkali  of  amorphous 
4  :  4'-dinitro-5  :  5'(  ?  7  :  T)-dimethoxyindigotin.  It 
condenses  with  sodium  phenylacetate,  giving  2 : 6- 
dini tro-d-m ethoxy- a -phenylcinnam ic  acid,  m.  p.  255 
(silver  salt),  and  is  oxidised  by  permanganate  to  2  :  6- 
dinitro-3-methoxybenzoic  acid,  m.  p.  195°  (potassium 
and  silver  salts ;  acid  chloride,  m.  p.  85° ;  amide,  m.  p. 
222°;  anilide,  m.  p.  243°),  which  yields  2  :4-dinitro- 
anisole  when  heated  with  soda-  lime  at  185 — 190  . 
Attempts  to  obtain  amino-derivatives  from  the  alde¬ 
hydes  by  reduction  or  heating  with  alcoholic  ammonia, 
or  from  the  dinitromethoxyphenyleinnamic  acids  by 
reduction,  were  unsuccessful.  H.  E.  F.  Bottom. 

New  derivatives  of  vanillin  and  some  of  their 
reactions.  L.  C.  Raiford  and  G.  C.  Hilman  (J< 
Amer.  Chem.  Soc.,  1927,  49,  1571— 1577 ;  cf.  this 
vol.,  564). — The  following  derivatives  of  5-bromo- 
vanillin  are  described  :  phenylhydrazone,  m.  p.  1L  > 
p-bromophenylhydrazone,  m.  p.  153°;  semicarbazone, 
m.  p.  185—186°;  5-bromovanillyltdene-aniline,  m.  p 
124° ;  -p -toluidine,  m.  p.  159 — 160°,  and  -tohavne, 
m.  p.  184 — 185°.  5  :  G-DibromovanillylideneanUme 

m,  p.  147°,  is  obtained  by  boiling  the  aldehyde  an 
aniline  together  in  pyridine ;  p-toluidine  yields 
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similarly  5  :  Q-dibromomniUylidene-'p-taluidine,  pur¬ 
ple,  becoming  yellow  below  100°,  m.  p.  150°.  Di- 
B :  6-dibrotnovanillylidenebcnzidine,  m.  p.  not  below 
350°,  is  described,  as  well  as  the  aldehyde  phenyl- 
hydra  zone,  m.  p.  102°  after  softening  at  94°,  semi- 
carbazone  (-fC5H5N),  m.  p.  (solvent-free)  224°,  and 
oxime,  m.  p.  187°.  No  stereoisomeride  of  the  latter 
could  be  obtained,  the  oxime  of  dibromoproto- 
catechualdchyde  being  obtained  when  the  dibromo- 
vanillin  was  heated  with  alcohol,  hydroxylamino 
hydrochloride,  and  hydrochloric  acid  at  160 — 170°. 
When  boiled  with  acetic  anhydride,  the  oxime  yields 
5 :  tS-dibromoA-acetoxy-S-methozybenzonitrile,  m.  p. 
109°,  which,  on  hydrolysis  with  alkali,  yields  5  :  Q-di- 
bromo-4-hydroxy-Z-methoxybenzonUrile,  m.  p,  179° 
( benzoyl  derivative,  m.  p.  215°  after  softening  at  212°). 
The  eyano-group  of  this  nitrile  is  particularly  re¬ 
sistant  to  hydrolysis.  F.  G.  Willson. 

Mechanism  of  the  formation  of  ketones  during 
the  dry  distillation  of  salts  of  organic  acids.  C. 
Dosros  and  G.  Leucaditis  (Compt.  rend.,  1927,  184, 
1458—1460). — The  formation  of  mixed  ketones  by 
dry  distillation  of  a  mixture  of  the  salts  of  different 
organic  acids  is  explained  on  the  assumption  that 
anhydrides  are  primarily  formed,  (R-CO,)2Ca  — > 
(R-C0)2O+CaO,  and  that  interchange  of  groups 
occurs  between  the  anhydrides  prior  to  the  decom¬ 
position,  (R-C0)20+Ca0  —  R-CO-R+CaCOj. 
This  assumption  is  supported  by  the  presence  of 
traces  of  anhydrides  among  the  reaction  products, 
tg.  calcium  benzoate  affords  a  little  benzoic  anhydride, 
and  crude  acetone  from  calcium  acetate  always  con¬ 
tains  a  little  acetic  acid.  Further  support  is  found 
in  the  observations  that  under  1  mm.,  calcium  benzoate 
affords  benzophenone  at  420°  in  place  of  at  550° 
under  760  mm. ;  that  mixed  ketones  are  obtained  by 
passing  the  vapours  of  anhydrides  over  heated  calcium 
carbonate  (Sabatier  and  Mailhe,  A.,  1914,  i,  168),  and 
that,  whilst  benzoic  acid  vapour  passed  over  calcium 
carbonate  at  550°  affords  only  decomposition  products, 
ketones  containing  the  benzoyl  group  are  obtained  at 
much  lower  temperatures  by  the  use  of  a  suitable 
vapour  mixture.  The  decomposition  temperature  of 
the  intermediate  mixed  anhydride  is  evidently  lower 
than  that  of  benzoic  anhydride.  R.  Brightman. 

Relative  affinity  of  the  p -tolyl  radical.  M. 

Tiffexeau  and  (Mlle.)  J.  LfivY  (Compt.  rend.,  1927, 
184,  1465 — 1467). — In  the  addition  of  hypoiodous 
acid  to  a-p-tolyl-P-methyl-A°-propylene,  the  p-tolyl 
group  behaves  as  the  anisyl  radical,  and  not  as  the 
phenyl  group,  affording  $-iodo-x--p-tolyl-$-methyl-Ti- 
pepjl  alcohol ,  converted  by  dry  potassium  hydroxide 
“to  «-p.tolyl-a-methylpropaldehyde,  b.  p.  129°/ 
._  mnj-  ( semicarbazone ,  m.  p.  172°).  Similarly,  the 
isomerisation  of  a-p-lohjl-^-methylpropylene  oxide, 
,,  P-  120— 125°/27  mm.,  obtained  by  oxidation  of 
e  perbenzoic  acid,  affords  a-p-tolylethyl 
methyl  ketone,  showing  that  the  affinity  of  the  p- 
0  yl  radical,  like  that  of  the  anisyl  group,  is  greater 
an  that  of  the  phenyl  radical.  On  the  other  hand, 
e  ydration  of  «-p-tolyl-[}-methylpropane-ap-diol  with 
,  ,  phurie  acid  affords  a-p-tolyl-a-methylprop- 
,e  y  ,  the  p-tolyl  group,  like  the  phenyl  group, 
gra  tng  to  the  carbon  atom  carrying  the  methyl 


groups.  $-Phenyl-a.--p-lolylethyhne  oxide,  m.  p.  59 — 
60°,  obtained  by  oxidising  p-methylstilbene  with 
perbenzoic  acid,  when  heated  in  presence  of  zinc 
chloride,  affords  phenyl  -p  -  to  ly  1  ac  e  tal  dehyde ,  b.  p. 
190 — 192°/22  mm.  (semicarbazone,  m.  p.  153—154°), 
isomerisation  of  a-p-tolyl-a-phenylethyleno  oxide 
affording  the  same  product.  R.  Brightman. 

Thiosemicarbazone  series.  P.  K.  Bose  and 
D.  R.  Chaudhury  (J.  Indian  Chem.  Soe.,  1927,  4, 
84 — 88). — Since  cinnamylidenephenylhydrazone  and 
some  similar  compounds  are  known  to  undergo  ring- 
closure  readily,  forming  pyrazolines,  it  was  thought 
that  the  thiosemicarbazones  of  unsaturated  aldehydes 
or  ketones  which  contain  the  same  system, 
-GCH-CHIN-NH-,  might  also  undergo  conversion 
into  pyrazolines.  Several  cinnamylidene-  and  styryl 
methyl  ketone  thiosemicarbazones  were  prepared, 
but  did  not  undergo  conversion,  the  compounds 
probably  existing  in  the  form 
CHPh:CH-CH:N-N:C(SH)-NHR,  where  the  necessary 
imino-hydrogen  atom  has  migrated  to  the  sulphur 
atom.  The  following  are  described  :  cinnamylidene- 
thiosemicarbazone,  m.  p.  134 — 135° ;  cinnamylidene- 4- 
methyl-,  -4-ethyl-,  -4-p -lolyl-,  -4-o -tolyl-,  -4-m -tolyl-, 
and  -4-fi-naphthyl-thiosemicarbazones,  m.  p.  170°, 
166—167°,  194°,  207°,  146°,  and  213°,  respectively; 
styryl  methyl  ketone  thiosemicarbazone ,  m.  p.  147 — 148°, 
and  the  corresponding  4-methyl-,  4-o -tolyl-,  4-a- 
naphlhyl-,  and  4-phenyl-thiosemicarbazones,  m.  p. 
149°,  185°,  189°,  and  163 — 164°,  respectively; 
cinnamylidenebenzyldithiocarbazinate,  m.  p.  183°,  and 
styryl  methyl  ketone  benzyldithiocarbazinate,  m.  p. 
130 — 131°.  Cinnamylidene  -  4  -  phenylthiosemicarb- 

azone  has  m.  p.  182 — 183°.  B.  W.  Anderson. 

Interaction  of  ketones  and  alcohols  under  the 
influence  of  light.  J.  Boeseken,  W.  D.  Cohen, 
and  S.  L.  Landed ijk.  II.  Explanation  of  some 
photochemical  discrepancies  by  the  theory  of 
the  interior  filter.  S.  L.  Langedijk  (Rec.  trav. 
chim.,  1927,  46,  383 — 396). — By  using  various 
aromatic  ketones  in  alcoholic  solution  as  exterior  light 
filters  for  the  transformation  of  benzophenone  into 
benzpinacone,  under  the  influence  of  light,  it  has 
been  found  possible  to  measure  their  relative  “  extinc¬ 
tion  coefficients.”  The  various  ketones  examined 
have  values  of  the  same  order  as  that  of  benzophenone, 
which  was  taken  as  the  standard,  with  the  exception 
of  fluorenone  and  phenyl  a-naphthyl  ketone,  which 
gave  abnormally  high  figures,  whilst  the  maximum 
effect  is  noticeable,  not  at  4050 — 4080  A.,  correspond¬ 
ing  with  the  maximum  absorption,  but  nearer  the 
ultra-violet  end  of  the  spectrum,  at  approximately 
3850  A.  The  theory  of  the  interior  light  filter  (A., 
1925,  i,  408),  applied  to  the  mutual  action  of  mixed 
organic  liquids  on  their  photochemical  reactions, 
is  now  shown  to  explain  the  discrepancies  noticed 
by  Cohen  (A.,  1920,  i,  393)  in  the  photochemical 
behaviour  of  mixtures  of  aromatic  ketones  in  alcoholic 
solution.  This  theory  accounts  satisfactorily  also 
for  the  observed  phenomena  when  oxygen  is  bubbled 
into  alcoholic  solutions  of  these  ketones  subjected  to 
photochemical  action,  except  in  the  two  cases  already 
mentioned,  to  explain  which  an  ingenious  theory  is 
advanced.  E.  Holmes. 
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Transformation  of  phenyl  acetate  into  p-hydr- 
oxyaeetophenone.  W.  J.  Minaev  (J.  Russ.  Phys. 
Chem.  Soc.,  1926,  58,  729 — 736). — The  preparation 
of  p-hydroxyacetophenone  from  phenol  and  acetyl 
chloride  by  Friedel  and  Crafts’  method  was  investig¬ 
ated,  with  a  view  of  elucidating  the  mechanism  of  the 
reaction,  which  always  gives  low  yields.  The  hypo¬ 
thesis  that  the  p-hydroxyacetophenone  is  a  product  of 
the  migration  of  the  acetyl  group  of  the  previously 
formed  phenyl  acetate  under  the  influence  of  the 
metallic  chloride  to  the  nucleus  was  tested  by 
adding  dry  aluminium  chloride  to  phenyl  acetate 
saturated  with  dry  hydrogen  chloride :  a  28-8% 
yield  of  p-hydroxyacetophenone  was  obtained,  in- 
dicatingthat  the  migration  to  the  nucleuswas  probably 
a  stage  in  the  Friedel  and  Crafts  reaction. 

M.  Zvegintzov. 

Reactivity  of  positive  hydrogen  atoms.  I. 
Diphenacyl  sulphide.  W.  Dilthey  [with  A. 
Lachs]  (Per.,  1927,  60,  [R],  1403— 1405),— The 
methylene  hydrogen  atoms  of  diphenacyl  sulphide 
can  be  proved  to  react  readily  with  aldehyde  if 
piperidine  is  used  as  condensing  agent,  since  the 
products  are  stabilised  by  the  production  of  additive 
compounds  with  the  base,  in  which  the  latter  is  so 
firmly  attached  that  it  is  not  removed  when  the 
adduct  is  crystallised  from  indifferent  media.  Pre¬ 
sumably,  the  piperidine  molecule  is  attached  to  the 
sulphur  atom.  Condensation  occurs  also  in  presence 
of  ammonia,  methylamine,  sodium  methoxide,  aniline, 
dimethylaniline,  or  pyridine,  but  crystalline  products 
could  not  be  isolated.  The  following  derivatives  of 
diphenacyl  sulphide  are  described :  dibenzylidene- 
[COPh-C(.-CHPh)]2S,  m.  p.  139—140°  (also  +2C5HnN, 
m.  p.  167 — 169°) ;  di-p-anisylidene-  (~f-CsHnN),  m.  p. 
157—159°;  disalicylidene-  (+CgHnN),  m.  p.  167— 
169°  (decomp.);  di  -  p  -  dimethylaminobenzylidene- 
(+C5H11N),  m.  p.  about  153—154°.  H.  Wren. 

Pungent  principles  of  ginger.  IV.  H.  Nomura 
and  S.  Tsurumi  (Proc.  Imp.  Acad.  Tokyo,  1927  ,  3, 
159 — 161). — Assuming  that  shogaol  is  (3-4-hydroxy-3- 
methoxyphenylethyl  ?i-heptenyl  ketone,  the  authors 
have  synthesised  this  substance  by  the  condensation 
of  zingerone  with  n-hexaldehyde.  An  oil  with  a 
pungent  taste  similar  to  natural  shogaol  was  obtained, 
b.  p.  201— 203°/2— 2-5  mm.,  1-52518,  df  1-0419 
(shogaol,  r!j5  1-52467,  df  1-0448).  E.  A.  Lunt. 

Preparation  of  fisetol.  P.  Karrer  and  H. 
Biedermann  (Helv.  Chim.  Acta,  1927,  10,  441).— 
Condensation  of  hydroxyacetonitrile  with  resorcinol 
in  presence  of  zinc  chloride  gave  fisetol,  m.  p.  189° 

(phenylhydrazone,  m.  p.  107 — 109°),  instead  of  the 
5-hydroxyeumaran-2-one  obtained  by  Slater  and 
Stephen  (J.C.S.,  1920,  117,  314).  The  formation  of 
one  or  the  other  compound  may  be  due  to  traces 

of  catalytic  substances.  C.  Hollins. 

Diarylquinones.  II.  Yellow  and  red  varieties 
of  diarylquinones.  R.  Pummerer  and  H.  Fiedler 
(Ber„  1927,  60,  [B],  1439— 1442).— Yellowish -red 
dimorphism  is  a  comparatively  infrequent  pheno¬ 
menon  _  among  diarylquinones.  2  ;  5-Di-p-xylyl-p- 
benzoquinone,  m.  p,  159 — 160°,  prepared  by  the  action 
of  aluminium  chloride  onp-xylene  andp-benzoquinone 
followed  by  oxidation  of  the  quinhydrone  by  ferric 


chloride,  exists  only  in  golden-yellow  needles.  2  :  0- 
Di--p-phenelyl-p-benzoquinone,  prepared  in  a  similar 
manner,  forms  a  stable  yellow  variety,  m.  p,  186 — 
187°,  and  a  labile  red  form  obtained  by  slow  crystallis¬ 
ation  from  ethyl  acetate,  acetone,  or  benzene.  Above 
150°,  the  red  passes  into  the  yellow  variety.  Crys¬ 
tallographic  investigation  proves  physical  dimorph¬ 
ism.  Solutions  of  the  two  forms  appear  identical 
or  become  so  with  immeasurable  rapidity.  Differ¬ 
ences  in  solubility  are  not  observable;  Beer’s  law 
is  obeyed.  The  mol.  wt.  in  a  series  of  solvents  is 
normal.  Differences  appear  confined  to  the  solid 
state.  Chemical  differences  are,  however,  established, 
since  the  finely-powdered,  yellow-  variety  is  reduced 
by  phenylhydrazine  in  acetic  acid  at  the  ordinary 
temperature  to  the  quinhydrone  and  ultimately 
to  diphenetylquinol,  whereas  the  red  form  remains 
unchanged.  With  phenol,  the  yellow  variety  yields 
a  red  phenoquinone  obtained  also  from  the  red  form, 
but  related  to  the  former,  since  it  is  reduced  by  phenyl- 
hydrazine  and  loses  phenol  in  a  high  vacuum  at  110°, 
leaving  the  yellow  compound.  H.  Wren. 

Diarylquinones.  III.  Condensation  of 
quinones  with,  phenols.  R.  Pummerer  and  G. 
Huppmann  (Ber.,  1927,  60,  [J5],  1442 — 1451). — 
Contrary  to  the  views  of  Friedlander  and  Blumenfeld, 
condensation  between  phenols  and  quinones,  when 
irreversible,  invariably  occurs  in  such  a  manner 
that  the  nucleus  of  the  phenol  becomes  attached  to 
the  quinone  nucleus ;  entry  of  the  phenoxy-group  has 
not  been  observed.  Resorcinol  and  p-benzoquinone, 
heated  at  250°/vac.,  afford  2:5:2':  4 '-tetrahydroxy- 
diphenyl,  m.  p.  131°  (Friedlander’s  2  :  5  :  3'-trihydr- 
oxydiphenyl  ether),  the  constitution  of  which  is 
established  by  the  isolation  of  a  tetra-acelaie,  m.  p. 
120°,  and  by  oxidation  through  the  quinhydrone,  to 
2-2'  :  i'-dihydroxyphenyl-p-benzoquinone,  decomp. 
280°,  which  contains  two  hydroxyl  groups.  In 
presence  of  10%  sulphuric  acid,  resorcinol  and  p- 
benzoquinone  very  readily  yield  diresorcylquin- 
hydrone,  oxidised  by  p-benzoquinone  in  boiling  water 
to  diresorcylquinone  (2  :  o-di-2' :  4' -dihydroxyphenyl-p- 
benzoquinone) ,  m.  p.  345°.  Reduction  of  the  quinone 
with  stannous  chloride  in  glacial  acetic  acid  gives 
the  corresponding  quinol,  m.  p.  193 — 195°  (decomp.). 
p-Benzoquinone  and  pyrogallol,  under  the  influence 
of  aluminium  chloride  in  carbon  disulphide,  give 
the  expected  quinhydrone,  converted  by  reductive 
acetylation  into  2  :  o-di-Z'  :  4'  :  5' -Irihydroxyphenyl- 
quinol  octa-acetate,  m.  p.  158°.  a-Naphthaquinone 
and  resorcinol  are  converted  by  dilute  sulphuric  acid 
in  glacial  acetic  acid  into  2-2' :  4 ' -dihydroxyphenyl-u- 
naphtkaquinol,  m.  p.  167°,  which  gives  a  tetra-acetyl 
compound  and  is  oxidised  by  ferric  chloride  to 
2-2'  :  i'-dihydroxyphenyl-a.-naphtkaquinone,  m.  p.  218  , 
in  which  the  presence  of  two  hydroxyl  groups  is 
established.  Similarly,  2-3' :  4' :  0' -trihydroxyphenyl- 
u-naphthaquinol,  m.  p.  245°  (Friedlander’s  dihydroxy  - 
phenyl  dihydroxynaphthyl  ether),  is  obtained  from 
pyrogallol  and  a-naphthaquinone ;  the  constitution 
follows  from  the  production  of  a  penta-acetate,  in.  p. 
167°,  and  of  2-3' :  4' :  o'-trihydroxyphenyl-u-naphtha- 
quinone,  m,  p.  270°,  yielding  a  triacetate,  m.  p.  1  •-'* 
(deeomp.) ;  a-naphthaquinone  and  a-naphthol  afford 
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2-i'-kydroxyna2>hthyl-ix-naphlhaquinol,  m.  p.  243° 
jdecomp.)  [triacetate,  m.  p.  336°  (decomp.)],  oxidised 
by  p - benzoq  u i none  to  2-4' -hydroxy naphthyl-  a-naphtha- 
quinone,  m.  p.  175°  (decomp.),  in  which  the  presence 
of  one  hydroxyl  group  is  established  by  the  isolation 
of  a  monoacetate,  m.  p.  221°.  H.  Wren. 

Anthracpiinonesulphonic  acids.  H.  E.  Fierz- 
David  (Helv.  Chim.  Acta,  1927, 10,  429 ;  cf.  this  vol., 
463). — Priority  against  Coppens  (cf.  Wibaut,  this 

vol,  566)  is  claimed.  C.  Hollins. 

Manufacture  of  anthraquinone  derivatives 
[meso-pp'-diaminodiarylanthracenes  and  9  :  9- 
bis-p-aminoarylanthrones].  I.  G.  Farbenind. 

A.-G.— See  B.,  1927,  518. 

Reduction  products  of  the  hydroxyanthra- 
quinones.  VIII.  E.  J.  Cross  and  A.  G.  Perkin 
(J.C.S.,  1927,  1297 — 1306). — The  positions  of  the 
hydroxyl  groups  in  the  anthranols  derived  from 
anthragallol  and  anthra-  and  fiavo-purpurins  are 
investigated  by  the  benzanthrone  process  (Miller 
and  Perkin,  A.,  1926,  174),  and  it  is  shown  that  they 
are  oriented  in  the  3:4:6-,  1:2:3-,  and  1:2:6- 
positions,  respectively. 

Anthrapurpurin-anthranol,  when  heated  with 
glycerol  and  sulphuric  acid  at  125 — 130°  for  1  hr., 
followed  by  treatment  of  the  product  with  acetic 
anhydride  and  pyridine,  yields  iriacetylbenzanthra- 
purpurin,  m.  p.  245 — 246°.  This  on  treatment  with 
cold  sulphuric  acid  gives  benzanthrapurpurin  sul¬ 
phate,  which  in  turn  yields  benzanthrapurpurin  (I), 
unmelted  at  340°  ( benzanthrapurpurin  trimethyl  ether, 
to.  p.  185—185-5°). 

Anthragallol-anthranol  when  heated  with  potassium 
hydrogen  sulphate  and  glycerol,  followed  by  acetyl¬ 
ation  of  the  product,  gives  diacetylisobenzanthragallol, 
to.  p.  232 — 233°.  The  latter  when  hydrolysed  with 


hydrochloric  and  acetic  acids  yields  isobenzanthra- 
mM,  m.  p.  319—321°  (II),  converted  by  ethereal 
diazomethane  into  isobenzanthragallol  dimethyl  ether, 
ffl.  p.  152 — 153°.  The  methylation  cannot  be  effected 
by  the  use  of  methyl  iodide  or  by  methyl  sulphate. 
Attempts  to  acetylate  the  dimethyl  ether  or  to  prepare 
the  trimethyl  ether  were  unsuccessful. 

DuuMylflavopiirpurm-anthranol,  m.  p.  209 — 212°, 
0  tamed  by  the  reduction  of  flavopurpurin  with 
8  annous  chloride,  yields  telra-acetyljlavopurpurin- 
m.  p.  181 — 182°,  on  further  acetylation, 
^  flavopurpurin-aiithranol,  m.  p.  231—233°  (heated 
>  011  hydrolysis.  When  heated  suddenly  at 
T>f  i  *  melts  at  243 — 245°  (cf.  Graebe  and 
0  e’  1906,  i,  863).  Attempts  to  prepare  the 


benzanthrone  derivative  by  the  methods  already 
indicated  were  unsuccessful,  but  on  treatment  with 
a  solution  of  acraldehyde  in  acetic  acid  containing 
hydrogen  chloride,  it  yielded  finally  diacetylisobenz - 
flavopurpurin,  m.  p.  236°.  iso  Renzflavopurpurin , 
m.  p.  293 — 295°,  yields  on  methylation  with  methyl 
iodide  the  dimethyl  ether,  m.  p,  199 — 200°. 

G.  A.  C.  Gough. 

Reduction  products  of  the  hydroxyanthra- 
quinones.  IX.  A.  Macmaster  and  A.  G.  Perkin 
(J.C.S.,  1927,  1306— 1309).— 3  :  4  :  6  :  9-Teiramethoxy- 
anthranol,  m.  p.  107°,  is  obtained  by  acetylating 
3:4:  6  -  trihydroxy  ant  hr  anol  and  methylating  the 
product  in  absence  of  air.  When  oxidised  with  an 
acetic  acid  solution  of  chromic  acid,  it  yields  anthra- 
purpurin  trimethyl  ether,  m.  p.  198°  (Graebe  and 
Bernhard,  A.,  1906,  i,  865,  give  201°),  which  on  reduc¬ 
tion  with  aluminium-mercury  couple  in  ammonia 
gives  1:2:  7 -trimethoxyanlhracene,  m.  p.  95°.  3:4:6- 
Trimcthoxyanthranol,  m.  p.  149°,  is  obtained  by 
reduction  of  anthrapurpurin  trimethyl  ether  with 
stannous  chloride.  Q-Acetyl-3  :  4  :  6 - trimethoxya nthr- 
anol,  m.  p.  127°,  is  obtained  in  the  usual  way. 
3  :  4  :  6  :  3' :  4' :  Q’-Hexamelhoxydianthrone,  m.  p.  224°, 
is  obtained  by  oxidation  of  3:4: 6-trimethoxy- 
anthranol  with  an  acetic  acid  solution  of  ferric 
chloride.  G.  A.  0.  Gough. 

Phenanthrene  series.  XXXVI.  2 : 7-Di- 
bromophenanthraquinone  and  its  derivatives. 
J.  Schmidt  and  H.  Burkert  (Ber.,  1927,  60,  [B], 
1356 — 1362;  cf.  Schmidt  and  Junghaus,  A.,  1904,  i, 
1034). — Phenantbraquinone  is  converted  by  phenyl- 
hydrazine-p-sulphonic  acid  in  boiling,  aqueous  acid 
suspension  into  9-hydroxyphenanthrene-10-azobenz- 
enesulphonic  acid,  which,  when  treated  with  an 
excess  of  bromine  in  sunlight,  affords  2  :  7-dibromo- 
phenanthraquinone,  m.  p.  322 — 323°,  in  good  yield, 
a  dibromide  of  the  bromo-derivative  being  probably 
formed  intermediately.  When  a  greater  excess  of 
bromine  is  employed,  ( 1)2  :  4  :  5  :  7 -tetrabromophen- 
anthraquinone,  m.  p.  285 — 287°  (characterised  by  con¬ 
version  into  2:4:5: 1-tetrabromophenanthraphenazim, 
m,  p.  262°),  appears  to  be  formed.  The  2  :  7-di- 
bromo-compound  is  converted  by  phenylhydrazine 
into  2  :  l-dibromo-'d -hydroxy phenanthrene-lQ -azobenz¬ 
ene,  m.  p.  272 — 273°,  the  mother-liquors  from  w-hich 
contain  2  :  7-dibromophenanthraquinol,  isolated  as 
the  diacetate,  m.  p.  242 — 244°.  2  :  7 -Dibromophen- 
anthraquinonemonoscmicarbazone,  m.  p.  about  300°, 
is  described.  Successive  treatment  of  2  :  7-dibromo- 
phenanthraquinone  with  semicarbazide  hydrochloride 
and  hydrochloric  acid  gives  6  :  11  -dibromo  3-hydroxy  - 
phenanlriazine,  m.  p.  295°.  Aminoguanidine  and 
2  :  7-dibromophenanthraquinone  yield  6  :  1  l-dibromo- 
3-aminophenantriazine  hydrochloride,  in.  p.  238°  (cf. 
Schmidt,  Schairer,  and  Glatz,  A.,  1911,  i,  239),  from 
which  ammonia  liberates  the  base  w-hich  is  isolated 

in  the  labile,  red  imino-form,  Vs^3_®r  9;yJ  9^* 

C6H3BrC.N*NH 

and  the  stable,  yellow  variety,  m.  p.  333°, 

(^6H3Br-Q.iN-C  ISH2  following  derivatives,  are 

C6H3Br-C:N-N  b 

regarded  as  derived  from  the  amino-form :  per¬ 
chlorate,  m.  p.  258°  (decomp.);  picrate,  m.  p.  293°; 
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acetyl  derivative,  m.  p.  309° ;  benzoyl  derivative,  m.  p. 
240°  (decomp.).  Phosphorus  pentachloride  converts 
2  :  7-dibromophenanthraquinone  suspended  in  boiling 
benzene  into  9  :  d-dichloro-2  :  1 -dibromophenanthrene, 
m.  p.  229°,  which  is  reduced  by  phenylhydrazine  to 
Q-chloro-2 :7-dibromo-l0-hydroxyphenanthrene,  m.  p. 
226°  {benzoyl  derivative,  m.  p.  193°).  H.  Wren. 

Constitution  of  the  bile  acids.  XI.  Ciloxanic 
acid.  W.  Borsche  and  R.  Frank  (Ber.,  1927,  60, 
[B],  1210—1220 ).— Ciloxanic  acid,  m.  p.  216—217°, 
[a]',,  +142-5°  in  alcohol,  is  obtained  by  the  oxidation 
of  cilianic  acid  by  potassium  permanganate  in  acid 
solution,  and  is  conveniently  isolated  as  the  dioxime, 
c22h,  j06N2,  m,  p.  239 — 240°;  the  methyl  ester,  m.  p. 
105°,  and  its  dioxime,  m.  p.  241—242°  (decomp.), 
and,  apparently,  ethyl  hydrogen  ciloxanate  dioxime, 
m.  p.  221 — 222°  (decomp.),  are  described.  The 
production  of  ciloxanic  acid  by  the  action  of  con¬ 
centrated  sulphuric  acid  on  cilianic  acid  is  established 
(cf .  this  vol.,  459) .  Oxidation  of  ciloxanic  acid  by  nitric 
acid  (d  1-4)  affords  biloidanic  acid,  m.  p.  229 — 230° 
(decomp.),  whereas  reduction  with  amalgamated  zinc 
and  hydrochloric  acid  gives  deoxyciloxanic  acid,  m.  p. 
187 — 188°  (methyl  ester,  m.  p.  85 — 87°).  H.  Wren. 

Paprika  dyes.  n.  L.  Zechmeister  and  L. 
von  Cholnoky  (Annalen,  1927,  455,  70 — 81). — 
Carotin  (0-5 — 0-6  g.),  identical  in  all  respects  with 
that  obtained  from  leaves,  is  isolated  from  the  light- 
petroleum  extract  of  the  dried  fruit  rind  of  Capsicum 
annuum  (1  kg.)  after  removal  of  the  capsanthin 
(4-0  g.)  by  means  of  alkali  (this  vol.,  669).  The 
amounts  of  the  two  colouring  matters  isolated  repre¬ 
sent,  respectively,  50%  and  54%  of  the  total  quantity 
determined  colorimetrically.  In  agreement  with  the 
results  of  Kylin  (this  vol.,  669),  no  lycopin  or  xantho- 
phyll  could  be  detected.  '  J.  W.  Baker. 

Lupeol.  H.  D.  Nojd  (Arch.  Pharm.,  1927,  265, 
381 — 389). — Two  empirical  formula;,  viz.,  Cohen’s 
C31H50O  (A.,  1907,  i,  211)  and  Vesterberg’s  C-0H50O 
(A.,  1922,  i,  825),  have  been  attributed  to  lupeol. 
The  following  investigation  of  lupeol,  isolated  from 
East  Indian  “  bresk  ”  in  the  way  described  by  Cohen, 
and  separated  from  amyrin  by  fractional  precipitation 
of  the  benzoates  from  benzene  by  addition  of  acetone, 
has  proved  that  Vesterberg’s  formula  is  correct. 
The  physical  properties  of  the  lupeol  obtained,  and 
those  of  its  acetate  and  benzoate,  agreed  with  the 
description  given  by  Cohen.  The  formate  is  not 
homogeneous,  but  consists  of  a  mixture  of  <x-alb- 
lupeol  formate,  m.  p.  229°,  [a]1,)  +50-01°  (in  chloro¬ 
form),  insoluble  in  alcohol  and  forming  about  60% 
of  the  whole,  and  p-allolupeol  formate,  m.  p.  180 — 
183°,  [a]1,*  +48-8°,  soluble  in  alcohol.  a-Allolupeol, 
C^-OH,  has  m.  p.  191°,  [a]15  +28-79°;  the  acetate, 
m.  p.  199°,  [a]1!  +45-46°,  and  benzoate,  m.  p.  256‘ , 
Wa  +42-82°,  are  also  described,  $-Alhlupeol,  m.  p. 
151°,  [°=]i>  +48-08°,  similarly  yields  an  acetate,  m.  p. 
196°,  [a]„  +28-57°,  and  a  benzoate,  m,  p.  228°, 
Lupeol,  having  the  composition  CggHgQO,  is  thus 
isomeric  with  amyrin.  It  does  not  suffer  dehydration 
when  heated  at  220°,  but  when  it  is  treated  with 
phosphorus  pentachloride  in  light  petroleum  it  is 
converted  into  a  hydrocarbon,  C,nHJ8,  m.  p.  173 — 
174°,  b.  p.  287°/10  mm.,  [a])f  +27-5°,  to  which  the 


name  lupeylene,  already  given  by  Jungfleiscli  and 
Leroux  (A.,  1906,  i,  525,  783)  to  a  similar  compound, 
has  been  applied.  In  suffering  dehydration  when 
treated  with  phosphorus  pentachloride,  lupeol  re¬ 
sembles  amyrin  (cf.  Vesterberg  and  Nojd,  A.,  1926, 
619).  Attempts  to  dehydrogenate  lupeol  by  heating 
it  with  sulphur  and  to  break  it  down  by  oxidation 
gave  unsatisfactory  results.  W.  A.  Silvester. 

Tlte  two  stereoisomeric  dihydro-a-terpineols  ; 
occurrence  of  the  frims-variety  in  American  pine 
oil.  O.  Zeitschel  and  H.  Schmidt  (Ber.,  1927,  60, 
[B],  1372 — 1377). — a-Terpineol,  m.  p.  35°,  d 15  0-939, 
aioo  +8-90°,  is  hydrogenated  at  the  atmospheric 
pressure  in  presence  of  a  nickel  catalyst,  and  the 
product,  after  removal  of  unsaturated  compounds 
and  not  inconsiderable  amounts  of  hydrocarbons,  is 
fractionally  distilled  under  diminished  pressure, 
whereby  tra.ns-dihydro-a-terpineol,  m.  p.  35°,  s.  p, 
34-7°,  b.  p.  209— 209-5°/750  mm.,  d  0-901,  wf 
1-46310,  [a]D  +0°,  is  obtained  (phenylurethane,  m.  p. 
117 — 118°).  The  liquid  portions  of  the  distillates 
are  transformed  into  the  corresponding  phenyl- 
urethanes,  m.  p.  117 — 118°  and  90 — 92°,  respectively, 
the  latter  of  which  w-hen  hydrolysed  affords  cis-di- 
hydro-a-terpineol,  b.  p.  210 — 210-5°/750  mm.,  djf 
0-9164,  0-9124,  nf,  1-46550,  [«]D  ±0°. 

The  fraction  of  b.  p.  205 — 220°  obtained  as  by¬ 
product  of  the  preparation  of  terpineol  from  American 
pine  oil,  is  treated  with  boric  acid,  and  the  difficultly 
volatile  borates  are  separated  from  the  indifferent 
components  by  distillation.  Hydrolysis  of  the  esters 
followed  by  fractional  treatment  of  the  recovered 
alcohols  by  boric  acid  permits  the  separation  of 
borneol  and  fenchyl  alcohol,  leaving  terpineol  and 
dihydro  terpineol.  Oxidation  of  the  mixed  tertiary 
alcohols  with  permanganate  destroys  the  terpineol, 
thus  permitting  the  isolation  of  homogeneous  trans- 
dihydro-  K-terpineol  (see  above),  which  is  estimated 
to  be  present  in  the  original  oil  to  the  extent  of 
3—5%.  H.  Wren. 

Menthone  series.  IV.  isoMenthols  and  iso- 
menthones.  J.  Read,  G.  J.  Robertson,  and 
A.  M.  R,  Cook  (J.C.S.,  1927,  1276—1284 ;  cf .  A.,  1926, 
1147,  1250).—  dl-isoMenthol,  m.  p.  53-5°  ( hydrogen 
phthalate,  m.  p.  107 — 108°;  hydrogen  succinate,  m.  p- 
72—73°;  phenylurethane );  d-isomenthol,  m,  p.  81-5  , 
[«]„  +24-0°  in  benzene,  +27-0°  in  alcohol  (hydrogen 
phthalate,  m.  p.  107-5—108-5°,  [a]'p#  +27-5°  in  chloro¬ 
form  ;  hydrogen  succinate,  [a]15  +22-5°  in  chloroform), 
and  i-tsomenthol,  m.  p.  80-5°,  [oc],s  — 24*1°  in  alcohol, 
have  been  prepared  by  the  action  of  nitrous  acid  on 
dl-,  d-,  and  i-isomenthylamine,  respectively.  An 
equimolecular  mixture  of  d-  and  1-isomenthol  forms 
a  conglomerate.  Both  dl-menthol  and  dZ-isomenthol 
are  produced  in  the  reduction  of  dZ-piperitone  with 
sodium  and  alcohol.  Pure  d-isomenthone,  prepared 
by  chromic  acid  oxidation  of  d-isomenthol,  h®3 
Mi>  +91-7°,  1-4545  [oxime,  viscid  oil,  I-4SG5, 

Wd  +46-0°  in  alcohol  (p-nitrobenzoyl  _  derivative)], 
and  is  best  characterised  by  conversion  into  the 
oxime  hydrochloride,  m.  p.  132°,  [a]JS  +38-6°  in  chloro- 
form.  The  following  are  described  :  dl-iaomentnmw* 
oxime  hydrochloride,  m.  p.  127 — 128°  (decomp.), 
dl-menthoneoxime  hydrochloride,  m.  p.  94° ;  \-menthone- 
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oxime  hydrochloride,  m.  p.  118— 119°,  [ct JJf  —89-1°  in 
chloroform;  'p-nitrobenzoyl-hmenthomoxime,  m.  p, 
102-'S° ;  salicylidene-dcnv&tive  of  the  hitherto 
unknown  l-neoisomenthylamine,  m.  p,  99 — 100°, 
[«]„  —17-9°  in  chloroform.  The  claim  of  Bedos  (A., 
1926,  729)  to  have  demonstrated  the  existence  of  the 
four  racemic  menthols  and  the  two  corresponding 
racemic  menthones  through  a  study  of  the  interaction 
of  magnesium  isopropyl  bromide  and  the  two  isomeric 
2-cbloro-5-methylc)/ciohexanol3  is  criticised  adversely, 

M.  Clark. 

Recovery  of  pinene  from  its  nitrosochloride. 
J.  C.  Earl  and  J.  Kenner  (J.C.S.,  1927,  1269 — 
1276).— Regeneration  of  a  hydrocarbon  from  its 
nitrosochloride  by  treatment  with  aniline,  hitherto 
observed  only  in  the  case  of  pinene,  is  shown  to  occur 
under  similar  conditions,  although  less  readily,  with 
the  derivatives  of  tetramethylethylene  and  y-terpinyl 
acetate.  The  reaction  in  the  case  of  pinene  nitroso¬ 
chloride  is  due  to  the  hydrogen  chloride  which  this 
compound  liberates  with  remarkable  ease.  Sup¬ 
pression  of  hydrogen  chloride  by  the  presence  of 
sodium  acetate  or  pyridine  leads  to  the  formation  of 
pinene  nitrolanilide,  m.  p.  122°,  provided  that  these 
xeagents  are  employed  in  a  homogeneous  solution. 
Reaction  in  chloroform  solution  in  presence  of  either 
anhydrous  sodium  acetate  or  crystalline  lead  acetate 
leads  to  the  formation  of  diazoaminobenzene.  In 
explanation  of  these  results,  it  is  suggested  that 
pinene  nitrosochloride  may  undergo  isomeric  change 
under  the  influence  of  hydrogen  chloride,  yielding  a 
product  formally  analogous  with  the  nitrosochlorid.es 
of  tetramethylethylene  and  y-terpinyl  acetate. 

M.  Clark, 

Camphor  series.  XI.  Synthesis  of  camphor. 
II.  Preparation  of  liquid  and  solid  camphenes 
from  pinene  hydrochloride  by  the  catalytic 
elimination  of  hydrogen  chloride  with  copper 
oxide.  B.  Masumoto  (Mem.  Coll.  Sci.  Kyoto,  1927, 
10,  175 — 181). — Alcoholic  solutions  of  pinene  hydro¬ 
chloride  were  passed  over  eight  specimens  of  copper 
oxide  (details  of  preparations  and  densities  given)  at 
220°,  with  uniform  velocity.  The  resulting  products 
were  fractionated,  and  fractions  of  b.  p.  150 — 165° 
assumed  to  be  camphene.  These  fractions  do  not 
possess  the  same  physical  data.  H,  Burton. 

Stereochemistry  of  dicyelic  ring  systems. 
HI.  [Correction.]  Strain  in  camphor  and  traiis- 
hexahydrohydrindene.  W.  Huokel  (Annalen, 
1927,  455,  123 — 126). — The  comparison  made  by 
Huekel  and  Friedrich  (this  vol.,  238)  between  trans- 
hexahydrohydrindene  and  camphor  is  invalid,  since 
the  angle  subtended  by  the  bridge  in  the  camphor 
model  was  erroneously  given  as  43  J  instead  of  71°  12'. 
A  redetermination  of  the  heat  of  combustion  of  trans- 
p-hexahydrohydrindone  by  Roth  gives  a  value  only 
-  kg. -cal. /mol.  less  than  that  of  the  cw-form,  a 
difference  comparable  with  that  between  tram-  and 
cts-deealone.  These  facts  are  therefore  in  agreement 
■with  Baeyer’s  strain  theory.  J.  W.  Baker. 

Isomerisation  of  hydrocarbons  by  phenols. 
*•  Kondakov.— See  B.,  1927,  504. 

Pyryliuni  salts  and  spirodipyrans.  I.  Con- 
BRsation  products  from  o-bydroxyaldefaydes 


and  a-alkylated  S-ketonic  esters.  S.  0.  De  (J. 
Indian  Chem.  Soc.,  1927,  4,  23 — 28). — When  dry 
hydrogen  chloride  was  passed  into  an  ethereal  solution 
of  salicylaldehyde  and  ethyl  a-methylacetoacetate, 
2-(o-hydroxystyryl)-3-methylbenzopyrylium  chloride, 
m.  p.  200°,  was  formed,  and  from  this  the  corre¬ 
sponding  ferricldoride,  m,  p.  180°,  and  perchlorate, 
m.  p.  240°,  were  obtained.  Decomposition  of  the 
above  ferric  salt  by  ammonia  solution  in  presence 
of  sodium  acetate  yielded  S-methyUpkodibenzopyran, 
m.  p.  80°.  Similarly  were  obtained :  3-6enzi/l-2-(o- 
hijdrozystyryl)benzopyrylium  chloride,  m.  p.  129° 
(corresponding  ferrichloride,  m.  p.  194°,  and  per¬ 
chlorate,  m.  p.  234°) ;  i-benzykpurodibenzopyran,  m.  p, 
'-l'-naphthylethenyl)-3~methyl- 
$-naphthapyrylium  ferri¬ 

chloride  (I)  (corresponding 
perchlorate,  m.  p.  >308°); 
3-»2ef7jyfepiro-2 : 2'-di-(o :  6-(i- 
napJdhyl-1  :  2-pyran),  m.  p. 
200° ;  3-benzyl-2-{&-2‘ -hydr¬ 

oxy  -1'  -  naphthylethenyl )  -  3  - 
naphthapyrylium  ferri- 

chbride  (corresponding  perchlorate,  xn.  p.  204°) ; 

3  -  benzylspixo  -  2  :  2'-di-(o  :  6  -  p  -  naphtha  -1:2 -pyran), 
m.  p.  205°,  and  2-phenyl-3-methylbcnzopyrylium  per¬ 
chlorate,  m.  p.  179°.  The  colourless  spirodipyrans 
were  converted  by  strong  acids  into  the  deeply- 
coloured  benzopyrylium  salts.  B.  W.  Anderson. 

Constitution  of  erythrosin  and  related  dyes. 
W.  C.  Holmes  and  J.  T.  Scanlan  (J.  Amer.  Chem. 
Soc.,  1927,  49,  1594 — 1598). — The  monosodium  salt 
of  erythrosin  contains  1  mol.  of  water  of  constitution, 
similarly  to  the  disodium  salt  (cf.  Wales  and  Nelson, 
A.,  1923,  i,  936).  Spectrophotometric  investigation 
of  the  salt  formation  of  erythrosin,  together  with 
the  above  result,  are  regarded  as  supporting  the 
hemiquinonoid  structure  of  the  dye  suggested  by 
Gomberg  and  Tabern  (A.,  1923,  i,  112),  and  an 
analogous  structure  is  indicated  generally  for  the 
halogen  derivatives  of  fluorescein.  F.  G.  Willson. 

Absorption  spectra  of  o-cresolbenzein.  W.  R. 
Oendorff  and  (Miss)  S.  A.  McNulty  (J  .  Amer.  Chem. 
Soc.,  1927,  49,  1588 — 1593). — A  study  of  absorption 
spectra  indicates  that  o-cresolbenzein  exists  in 
absolute  alcoholic  solution  as  an  equilibrium  mixture 
of  the  quinonoid  hydrate  and  carbinol  forms. 
Addition  of  hydrogen  chloride  completely  changes 
the  absorption  spectrum,  probably  owing  to  the 
formation  of  the  hydrochloride  (this  vol.,  557). 
Addition  of  alkali  produces  a  similar  change,  the 
similarity  being  due  to  the  formation,  in  both  cases, 
of  the  quinonoid  hydrate,  which  then  combines  with 
the  acid  or  the  base.  In  aqueous  33%  potassium 
hydroxide,  o-cresolbenzein  is  present  as  the  dipotass¬ 
ium  salt  of  the  carbinol  form,  the  resemblance  of  the 
absorption  curve  for  this  solution  to  that  of  the 
absolute  alcoholic  solution  supporting  the  view  that 
some  carbinol  i3  present  in  the  latter  solution.  In 
93%  sulphuric  acid  solution,  o-cresolbenzein  is  present 
as  the  sulphate.  F.  G.  Willson. 

Action  of  organo-magnesium  compounds  on 
nitriles,  y- Amin  on  it  rile  s .  F.  Petit  (Bull.  Acad, 
roy.  Belg.,  1926,  [v],  12,  775—784;  cf.  A.,  1926, 
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826,  1044). — y-Piperidinobutyronitrile,  b.  p.  110 — 
1 12° /1 1  mm.,  df  0*931,  nf  1*4672,  reacts  abnormally 
with  magnesium  methyl  and  ethyl  bromides  to  give, 
in  each  case,  a  dimeride  of  the  nitrile  as  the  principal 
product,  a»;  -  dipiperidino  -  8  -  imino  -  e  -  cyanoheptane, 
m.  p,  75—76°,  b.  p.  265°/12  mm.  On  hydrolysis 
with  alcoholic  picric  acid,  the  latter  yields  a y-dipiper- 
idino-c-cyanoheptan-S-one  dipicrate,  in.  p.  205 — 206°, 
and  with  concentrated  hydrochloric  acid,  ay-dipiper- 
idinoheplan-S-one,  b.  p.  203 — 204°/13  mm.,  df  0*9555, 
»5?  1*4904. 

The  nitrile  reacts  normally  with  magnesium  phenyl 
bromide  (2  mols.)  to  yield  phenyl  y -piper  idinopropyl 
ketone,  b.  p.  185— 187°/12  mm.,  df  1*0238,  nf  1*5345 
{semicar bazone,  m.  p.  164°),  which,  on  reduction, 
gives  phenyl-y-piperidinopropylcarbinol,  b.  p.  194 — 
195°/12  mm.,  df  1*017,  nf,  1*5321.  With  magnesium 
benzyl  chloride,  the  nitrile  yields  benzyl  y-piperidino¬ 
propyl  ketone,  b.  p.  191 — 193°/11  mm.,  df  1*010, 
nf,  1*5247.  G.  A.  C.  Gough. 

Diazomethane  and  o-nitro-compounds.  II. 
iY-Hydroxyisatin  from  ©-nitrobenzoyl  chloride. 
F.  Arndt,  B.  Eistert,  and  W.  Partale  (Ber.,  1927, 
60,  [B],  1364—1370;  cf.  this  vol.,  360).— o-Nitro- 
bcnzoyl  chloride  is  converted  by  diazomethane  in 
ethereal  solution  in  absence  of  light  into  o -nitro-u- 
diazoaceiophenone,  N02"CBH4'C0'CHIN:N,  m.  p.  105 — 
106°,  with  small  amounts  of  m-chloro-o-nitroaceto- 
phenone  { o-nitrophenacyl  chloride),  m.  p.  66 — 67°. 
The  diazo-compound  is  very  sensitive  towards  acids 
and  is  converted  by  concentrated  formic  acid  in 
presence  of  glacial  acetic  acid  into  fs-hydroxyisatin, 
m.  p.  200—201°  (decomp.)  (cf.  Alcssandri,  this  vol., 
572),  characterised  by  its  conversion  into  A7-acetoxy- 
Isatin,  m.  p.  151 — 152°,  and  2V-hydroxyisatinphenyl- 
hydrazonc,  m.  p.  219 — 220°;  with  ethereal  diazo¬ 
methane,  it  does  not  appear  to  yield  the  corresponding 
methyl  ether.  It  dissolves  in  sodium  carbonate 
solution,  is  converted  ultimately  by  sodium  hydroxide 
into  anthroxanic  acid  and  by  ammonia  into  antliroxan- 
ainide,  m.  p.  213°.  o-Nitro-w-diazoacetophenone  is 
converted  by  concentrated  hydrochloric  acid  in 
presence  of  glacial  acetic  acid  into  6>-chloro-c»-nitro- 
acetophenone,  also  prepared  by  chlorination  of 
o-nitroacetophenone ;  it  does  not  give  the  customary 
ketonic  reactions  with  semicar bazide  or  p-nitro- 
phenylhydrazme,  although  these  are  shown  by  o-nitro- 
and  m  -  chloro  -  acetophenone.  a-Brom  0  -  o  -  nit  roaceto  - 
phenone  (o-nilrophenacyl  bromide),  ra.  p.  55 — 56°,  is 
similarly  prepared.  Treatment  of  o-nitro-co-diazo- 
acetophenone  with  iodine  in  boiling  chloroform 
affords  mos-di-iodo-o-nitroacetophenone,  m.  p.  136 — 
138°  (decomp.),  reduced  by  ammonium  sulphide  to 
indigotin.  Hydrogen  cyanide  is  evolved  when 
o-nitro-w-diazoacctophenone  is  boiled  with  2A -sodium 
hydroxide.  H.  Wren. 

Formation  of  heterocyclic  compounds.  II. 
H.  K.  Sen  and  U.  Bose  (J.  Indian  Chera,  Soc.,  1927, 
4,  51-63 ;  cf.  Scn-Gupta,  J.C.S.,  1915,  107,  1347).— 
Moir  (J.C.S.,  1902,  81,  100)  gave  an  explanation  of 
tlm  mechanism  of  the  reaction  between  cyanoacet- 
amide  and  acetylacetone  v'hieli,  in  the  authors’ 
opinion,  is  incorrect,  as  there  is  evidence  that  in 
(3-diketones  the  ketonic  group  reacts  through  first 


setting  up  an  ethylenic  linking  by  enolisation,  the 
ethylenic  linking  being  more  reactive  than  the 
carbonyl.  Thus  a  negative  result  was  obtained  in 
attempting  to  condense  2  -  acetyl  -  2  -  methylci/cfo- 
hoxanone  with  cyanoacetamide  in  presence  of  piper¬ 
idine,  whereas  condensation  of  cyanoacetamide  with 
2-acctylc)/clohexanonc  proceeds  readily,  with  form¬ 
ation  of  crystals  (decomp,  about  290°) — presumably  a 
mixture  of  quinoline  and  isoquinoline  derivatives, 
as  from  the  condensation  product  twro  isomeric 
methyl  ethers,  m.  p.  179 — 180°  and  158°,  were  obtained. 
2-Acetylcyclohexanone  and  methyleyanoacetamide 
condensed  to  give  the  same  mixture.  By  using  ethyl 
cyclohexanonecarboxylate  for  condensation  with 
cyanoacetamide,  the  enolising  carbon  atom  was  fixed, 
and  the  product  was  not  a  mixture,  but  1:3: 10- 
trihydroxy-i-cyanohexahydroisoqmnoline  (?),  m.  p. 
278 — 280°  (decomp.).  Cyanoacetamide  was  also  con¬ 
densed  with  2-acetyl-6-methylc!/cZohexanone,  giving 
a  substance,  C12H14ON2,  m.  p.  275°  (decomp.)  (hydro¬ 
lysed  product,  C11H15ON,  from  this,  m.  p.  242 — 243°), 
with  2-acetyl-5-methylc?/c/ohexanone,  giving  a  sub¬ 
stance,  C12H14ON„  m.  p.  >280°  (hydrolysed  product, 
CuH15ON,  m.  p.  200 — 201°),  and  with  2-aeetyl-4- 
methylcj/clohexanone  to  form  a  substance,  Oi2Hi4ON2, 
darkens  above  270  (hydrolysed  product,  m.  p.  230— 
232°).  B.  W.  Anderson. 

Substitution  in  hexahydrocarbazole  deriv¬ 
atives.  J.  Gurney  and  S.  G.  P.  Plant  (J.C.S., 
1927,  1314 — 1322). — Hexahydrocarbazole  and  9- 

methylhexahydrocarbazole,  m.  p.  50°  (cf.  A.,  1923, 
i,  142),  on  nitration  in  concentrated  sulphuric  acid, 
give  5-nitrohexahydrocarbazole,  m.  p.  69°,  and  5-nitro- 
9-methylhexahydrocarbazole,  m.  p.  52°,  respectively. 
9-Acetylhexahydrocarbazole,  when  acted  on  by  nitric 
acid  in  glacial  acetic  acid  solution,  is  partly  nitrated 
to  give  Q-nitro-9-acetylhexahydrocarbazoh,  m.  p.  150°, 
and  partly  oxidised  to  give  9-acetyltetraliydrocarb- 
azole,  which  is  then  converted  into  a  mixture  of 
5-nitro-9-acetyltetrahydrocarbazole  and  9-acetyl- 
10  : 11  -  dihydroxy  hexahydrocarbazole.  9  -  Benzoyl  - 
hexahydrocarbazole  also  undergoes  oxidation  to 
9-benzoyltetrahydrocarbazole,  which  then  gives  11- 

nitro-9-benzoyl-10-hydroxyhexahydrocarbazole.  In 

concentrated  sulphuric  acid,  both  9-acetyl-  and 
9-benzoyl-hexahydroearbazole  can  be  nitrated  to  give 
the  6 -nitro- derivative.  6-Nitro-Q-benzoylhexahydro- 
carbazole  has  m.  p.  106 — 107°.  The  structures  of 
these  derivatives  have  been  established  with  reference 
to  the  structures  assigned  to  the  four  isomeric  mono- 
nitrotetrahydrocarbazoles  (J.C.S.,  1921,  119,  1825; 
1923,  123,  676).  Bromination  of  hexahydrocarb¬ 
azole  and  its  9-acetyl  and  9-benzoyl  derivatives  leads 
in  every  case  to  the  6-bromo-compound.  The  follow¬ 
ing  are  described  :  o-nitro-9-acetylhexahydrocarbazole , 

m.  p.  142°;  5-aminohexahydrocarbazole,  m.  p.  lllo? 

5- acetamido-9-acetylhexahydrocarbazole,  m.  p.  163  ; 

6- nitrohexahydrocarbazole,  m.  p.  84°  (hydrochloride, 
m.  p.  199°) ;  6-aminohexahydrocarbazole ;  6 -acetanudo- 
9-acetylhexahydrocarbazole,  m.  p.  213°;  7 -aminohexa- 

hydrocarbazole ;  7-acetaniido-9-acetylhexahydrocarb- 

azole,  m.  p.  233°;  6 -bromohexahydrocarbazole,  m.  p- 
75°;  6-bromo-9-acetylhexahydrocarbazole,  m.  p.  104  ; 
b-bromo-9-benzoylhexahydrocarbazole,  m.  p.  125°. 
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The  compound  described  by  von  Braun  and  Ritter 
(A.,  1923,  i,  142)  as  7-nitro-9-ethylhexahydrocarb- 
azole  is  shown  to  be  5-nitro-9-ethylhexahydrocarb- 
azole.  M.  Clark. 

Polymerisation  of  pyrrole.  B.  V.  Tronov  and 
P.  P.  Popov  (J.  Russ.  Pliys.  Chem.  Soc.,  1926,  58, 
745 — 758). — The  action  of  acids  on  pyrrole  and  its 
derivatives  and  the  properties  and  possible  structures 
of  the  resulting  polymerides  are  discussed,  with  the 
conclusion  that  all  earlier  hypotheses  are  unsatis¬ 
factory.  Analysis  of  the  product  of  reaction  of  tri- 
pyrrole  hydrochloride  and  aqueous  alkali  shows  it 
to  contain  oxygen  and  so  to  be  probably  not  the 
free  amine,  but  the  ammonium  hydroxide,  i.e.,  the 
halogen  atom  is  joined  to  a  quaternary  nitrogen. 
The  various  dynamic  tautomeric  forms  of  pyrrole 
are  discussed,  and  possible  intermoleeular  reactions 
suggested,  resulting  in  the  formation  of  tripyrrole. 
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This  and  similar  formulae  explain  why  only  2  mols.  of 
pyrrole  can  be  obtained  on  decomposing  tripyrrole 
and  why  oxidation  gives  succinic  acid. 

The  mechanism  of  the  breaking  down  of  the 
pyrrole  ring  and  the  formation  of  pyrrole-red  and 
ammonia  by  the  hydrolysis  in  neutral  or  faintly 
alkaline  solutions  of  tripyrrole,  is  assumed  to  be  the 
same  as  the  breaking  of  the  ring  in  quaternary  cyclic 
ammonium  hydroxides,  by  the  migration  of  the 
hydroxyl  to  the  a-carbon  atom  with  the  formation 
of  an  aldehyde  and  the  ultimate  elimination  of  a 
molecule  of  ammonia.  The  free  tripyrrole,  on  long 
keeping,  undergoes  some  transformation,  as  it  did 
not  give  pyrrole-red  so  readily  as  before,  probably 
due  to  the  transformation  of  the  quaternary  am¬ 
monium  hydroxide  into  an  amine-oxide-like  structure. 

M.  Zvegintzov. 

Iodising  pyridine  derivatives .  Deutsche  Gold- 
C  SlLBERSCHEIDEANSTALT  YORM.  RoESSLER.— See  B., 

1927,  507. 

Production  of  5-iodo-2-aminopyridine.  C. 

Rath.— See  B.,  1927,  507. 

Dobner 's  quinoline  synthesis  and  its  by¬ 
products.  S.  Bodforss  (Annalen,  1927  ,  455, 
69). — The  condensation  of  benzaldehyde,  amines, 
and  pyruvic  acid  and  of  cinnamoylformic  acid  with 
jarious  aromatic  amino-compounds  has  been  studied 
w  order  to  elucidate  the  mechanism  of  formation  of 
quinoline  derivatives,  pyrrolidine,  and  other  products 
0  in_  the  Dobner  synthesis.  Pyruvanilide 

condenses  with  benzaldehyde  in  alcohol,  in  presence 
0  aniline,  to  yield  benzylidenepyruvanilide, 


CHPhlCH-CO-CO-NHPh,  m.  p.  153°.  Cinnamoyl- 
formie  acid  reacts  with  aniline  in  cold  alcohol  to  yield 
only  4  ;  5-diketo-l  :  2-diphenylpyrrolidine  (I)  (Sohiff 
and  Bertini,  A.,  1897,  293),  but  in  presence  of  pyridine 
it  yields  a  mixture  of  (I)  and  the  anil  of  cinnamoyl¬ 
formic  acid,  C  H  P  h  1 C  H  •  C  ( I NP  h )  ■  C  0  2  H  (II),  the  latter 
being  readily  converted  into  the  former  by  heating 
in  alcohol.  Pyruvic  acid  and  benzaldehyde  in  ether 
in  presence  of  aniline  give  (I),  together  with  its  anil, 
5-keto-l  :  2-diphenylpyrrolidine-4-anil  (III)  (nitro- 
derivative,  m.  p.  143°).  The  mechanism  of  formation 
of  these  compounds  is  represented  in  accordance  with 


the  scheme  :  (II) — YJHPb 


yv 


CO,H  (I)  or 


YNPlr 

Nrrph  (III),  fission  of  the  1  : 2  linking  preceding 
intramolecular  change.  The  formation  of  (II)  is 
assumed  to  occur  by  the  interaction  of  benzylidene- 
aniline  with  the  enol  form  of  pyruvic  acid,  a  four- 
membered  heterocyclic  ring  being  formed  intermedi¬ 
ately,  in  accordance  with  the  scheme  :  GH  Ph  IN  Ph  f 


CH2:C(0H)-C02H  — >  CHPh<^h>C(OH)-C02H 
~n-°  (II).  Similarly,  by  the  interaction  of  cinnamoyl¬ 
formic  acid  with  the  appropriate  amino-compound 
are  obtained  the  $-naphthylimide,m.  p.  138°  (decomp,), 
p-hydroxyanil,  m.  p.  188°  (decomp.)  (which  when 
heated  with  aniline  yields  I) ;  p-methoxyanil,  m.  p. 
114°  (decomp.),  and  the  p-tolylimide,  m.  p.  139° 
(decomp.)  (which  when  heated  with  p-anainophenol 
yields  the  p-hydroxyanil)  of  cinnamoylformic  acid. 
With  p-phenylenediamine,  it  yields  a  mixture  of 
the  substances  [CHPh:CH*C(C02H):N]2C6H.  and 
CHPh:CH-C(C02H):N-CcH4-NH2,  m.p.  173°  (decomp.), 
the  latter  being  separated  from  the  mixture  by  means 
of  its  slight  solubility  in  acetone.  Similarly,  with 
?K-phenylenediamine  is  obtained  an  isomeride  of  the 
first  compound,  and  this  is  identical  with  the  com¬ 
pound,  C26H1G04N2,  obtained  by  Dobner  and  Ferber 
(A.,  1895,  i,  72)  by  the  action  of  benzaldehyde  and 
pyruvic  acid  on  w-phenylenediamine,  to  which 
a  cyclic  structure  was  erroneously  ascribed.  When 
warmed  with  an  alcoholic  solution  of  phenylhydrazine, 
it  is  converted  into  cinnamoylformic  acid  phenyl- 
liydrazone,  m.  p.  167°  (Erlenmeyer,  A.,  1903,  i,  698, 
gives  158°),  which  is  oxidised  by  mercuric  oxide  to  a 
compound,  decomp.  190°,  'which  is  probably  a  tetrazone. 
With  anthranilic  andp-aminobenzoic  acids,  cinnamoyl¬ 
formic  acid  yields,  respectively,  4  :  o-diketo-2-phenyl- 
I-o -carboxyplienyl- ,  m.  p.  192°  (decomp.),  and  -1-p- 
carboxyphenyl-pyrrolidine,  m.  p.  205°.  When  heated 
with  alcohol  or  acetic  acid,  the  various  substituted 
cinnamoylformic  acid  anils  are  converted  into 
pyrrolidine  derivatives,  and  thus  are  obtained  the 
following  4  :  5-diketo-l-aryl-2-phenylpyrrolidines  : 
^-naphthyl-,  m.  p.  150°;  p -tolyl-,  m.  p.  143°;  p- 
methoxy phenyl-,  m.  p.  118°  (decomp.),  and  1  :  I'-p- 
phenylene -bis-  4:5-  diketo  -  2  - phenylpyrrolidine  (IV), 
m.  p.  193s. 

CPh-CH^O 

n-c6h4-nh 


The  action  of  pyruvic  acid  on  various  Schiff ’s  bases 
has  been  investigated.  With  benzylideneaniline,  (I) 
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ia  obtained ;  benzylidene-P-naphthylamine  yields  2- 
phenyl-p-naphthaquiriolinecarboxylie  acid ;  benzyl- 
i d en e -p-n mino benzoic  acid  yields  p-[6-keto-2-phenyl- 
4-(carboxyanil)tetrahydropyrrole]  -  2  -  benzoic  acid, 
m,  p.  350°,  identical  with  the  “  indifferent  ”  compound 
obtained  by  Dobner ;  benzylidene-o-aminobenzoic 
acid  yields  2-phenylquinoline-4  :  8-dicarboxylic  acid ; 
benzylidene-p-aminophenol  yields  the  p-hydroxyanil 
of  einnamoylformio  acid,  whilst  benzylidene-p- 
anisidine  yields  this  compound  together  with  a-phenyl- 
quininic  acid  and  5-kelo -2-phenyl-l- p - anisylpyrro Udine ■ 
‘k-'p-meihoxi/anil,  m,  p.  196°;  benzylidene-p-toluidine 
yields  4:5- diketo - 1  - p - tolyl -  2  - phenylpyrrolidino 
(above),  2-phenyl-6-metkylquinoline-4-carboxylic 
acid,  and  the  “  indifferent  ”  compound  C^H^ONg, 
m.  p.  205°,  obtained  by  Dobner;  cinnamylidene-0- 
naphthylamine  yields  2-cinnamyl-P-napkthacinchonie 
acid.  The  compound  (II)  when  fused  with  p-nitro- 
aniline  at  160 — 167°  for  20  min.  yields  o-keto-l  :  2 -di- 
phenylpyrrolidincA-p-nitroanil,  m.  p.  25S°  (decomp.), 
and  with  phenylhydrazine  it  yields  y-anilino-a-keto-y- 
phenylbutyric  acid  phenylhydrazide ,  m.  p.  132° 
(deeomp.).  The  compound  (I)  with  phenylhydrazine 
yields  \-anilino-5-keto-2-phenylpyrrolidine-4:-phenyl- 
hydrazone,  m.  p.  229°  (also  obtained  by  the  action  of 
phenylhydrazine  on  einnamoylformio  acid) ;  with 
hydroxylamine,  it  yields  the  corresponding  monoxime, 
and  with  o-phenylenediamine  it  yields  a  compound, 
m.  p,  250°  (decomp.),  probably  (V),  which  is  also 
obtained  by  the  action  of  o-phenylenediamme  on 
einnamoylformio  acid.  J.  W.  Baker. 

Nitro-  and  amino-acridines.  K.  Lehmstedt 
(Ber.,  1927,  60,  [B],  1370—1372;  cf.  Jenson  and 
Friedrich,  this  vol.,  575). — Graebe’s  a-nitroacridine 
is  shown  to  contain  the  substituent  in  position  3, 
since  it  is  oxidised  by  chromic  acid  in  glacial  acetic 
acid  to  3-nitroacridone  (cf.  Ullmann  and  Bader,  A., 
1907,  i,  843) ;  3-nitro-9-p-dimethylaminophenyl- 
aendine  has  m.  p.  225°.  Similarly,  Graebe’s  3-nitro- 
acridine,  m.  p.  172°  (corr.),  is  oxidised  to  1-nitro- 
aeridone,  m.  p.  259°  (cf.  Mayer  and  Stein,  A.,  1918,  i, 
36),  and  is  thus  1-nitroacridine.  Deduction  of  1- 
nitroacridine  with  stannous  chloride  in  glacial  acetic 
acid  affords  1  -aminoacridine,  m.  p.  125°  (picrate). 

H.  Wren. 

Unsaturated  dipeptide-anhydrides  and  de¬ 
hydration  of  amino-acid  derivatives.  E.  Abder- 
halden  (Z.  physiol.  Chem,,  1927,  167,  177—178).— 
A  reply  to  Bergmann’s  claim  for  priority  (this  vol., 
474).  A.  Wormall. 

Action  of  halogen-substituted  phenylhydr- 
azines  on  dihydroxy  tartaric  acid.  F.  D.  Ohatta- 
way  and  W.  G.  Humphrey  (J.C.S.,  1927,  1323 — 
1328). — Improved  methods  for  the  preparation  of 
dihydroxytartaric  acid  and  the  halogen-substituted 
phenylhydrazines  are  described;  the  latter  are  best 
prepared  by  the  reduction  of  the  corresponding 
diazonium  salts  by  moans  of  sodium  sulphite. 

The  halogen-substituted  phenylosazoncs  of  di¬ 
hydroxytartaric  acid  separate  as  orange-red  powders 
when  aqueous  solutions  of  dihydroxytartaric  acid 
and  the  corresponding  phenylhydrazine  hydrochloride 
are  mixed.  On  crystallisation  from  any  solvent, 
these  osazones  lose  a  molecule  of  water  to  give 


anhydrides  of  the  general  formula  (I),  together  with 
pyrazolone,  derivatives  of  the  general  formula  (II) 

0<:CO-C:N-NHAr  NAr^T=i  !-C02H 

CO-CIN-KHAr  >CO-i  HN-NHAr' 

a-)  (  I.) 

The  anhydrides,  obtained  by  heating  the  osazones 
with  acetic  anhydride  or  benzoyl  chloride,  are  deep 
red,  crystalline  solids  which  are  unaffected  by  boiling 
with  water.  When  heated  with  alcohols  contain¬ 
ing  hydrogen  chloride  they  give  esters  of  the 
isomeric  pyrazolone  acids.  The  pyrazolones  are 
obtained  from  the  osazones  by  crystallisation  from 
acetic  acid  or  by  acidification  of  solutions  of  their 
sodium  salts.  In  the  last  reaction,  a  varying  amount 
of  the  isomeric  anhydride  is  simultaneously  produced. 
The  free  pyrazolonecarboxylie  acids  are  yellow  and 
are  esterified  only  with  difficulty.  The  esters  are 
more  readily  prepared  by  boiling  the  osazones  or 
the  anhydrides  with  alcohols  containing  hydrogen 
chloride. 

The  structure  of  the  pyrazolone  derived  from 
di-2  : 4-dibromophenylosazone  has  been  confirmed 
by  synthesis  from  the  potassium  derivative  of 
oxalaeetic  ester,  by  acting  successively  with  2 : 4- 
dibromobenzenediazonium  chloride  (1  mol.)  and 
2  : 4-dibromophenylhydrazine  (1  mol.)  and  boiling 
the  resulting  osazone  ester  with  alcoholic  hydrogen 
chloride. 

In  this  way  the  following  compounds  have  been 
prepared  :  diketosuccinic  acid  2  :  i-dibromophenyl- 
osazone,  m.  p.  205°  (decomp.)  [anhydride,  m.  p.  267° 
(decomp.)] ;  1-2  :  4- dibromophenylA :  o-diketo-3-pyr- 

azolinecarboxylic  acid  4-2"  :  4"- dibromophenylhydr - 
azone,  m.  p.  248°  (decomp.)  ( methyl  ester,  m.  p.  233°; 
ethyl  ester,  m.  p.  229°;  n-butyl  ester,  m.  p.  175s); 
ethyl  dikelosuccinute  2  : 4-d ibromophenylhydrazone,  m.p. 
95° ;  ethyl  diketosuccinate  2  :  4c-dibromophenylosazone, 
in.  p.  197°;  diketosuccinic  acid  p-bromophenylosazone, 
m.  p.  201°  (decomp.)  [ anhydride , m.  p.  262° (decomp.)]; 
l-p-bromophenyl-4: :  5-diketopyrazoline-3- carboxylic  add 
4:-p-bromophenylhydrazone,  m.p.  260° (deeomp.)  (methyl 
ester,  m.  p.  213° ;  ethyl  ester,  m.  p.  191°) ;  diketo¬ 
succinic  acid  2  : 4 -dichlorophenylosazone,  m.  p.  198 
(deeomp.)  [ anhydride ,  m.  p.  242°  (deeomp.)];  1-2' :  4'- 
dichlorophenyl- 4  :  5-diketopyrazoline-3-carboxylic  acid 
4-2"  :  i"-dichloropJienylhydrazone,  m.  p.  252°  (deeomp.) 
(ethyl  ester,  m.  p.  212°) ;  diketosuccinic  acid  jp-chbra- 
phenylosazone,  m.  p.  195°  (deeomp.)  [anhydride,  m.  p. 
257°  (deeomp.)] ;  1  -p-chlorophenyl-4:  :o-diketopyrazoline- 
3-carboxylic  acid  4 -p - ch lo rophenylhydra zone,  m.  p. 
254°  (ethyl  ester,  m.  p.  190°).  G.  A.  C.  Gough. 

Dicarbazyls.  III.  Oxidation  of  earbazole  and 
A'-alkylcarbazoles  in  acid  solution.  P.  Maitland 
and  S.  H.  Tucker  (J.C.S.,  1927, 1388— 1392),— Acetic 
acid  solutions  of  earbazole,  9-methylcarbazole,  and 
9-ethylearbazole  are  oxidised  by  sodium  dichromate 
and  sulphuric  acid,  yielding,  respectively,  3 : 3  - 
dicarbazyl,  9  :  9' -dimethyl-3  :  3 ' -dicarbazyl,  m,  p.  200 
202°,  and  9  :  9' -diethyl-3  :  3' -dicarbazyl,  m.  p.  188 
190°.  The  two  last-named  compounds  are  altern¬ 
atively  prepared  by  direct  alkylation  of  3  : 3'-di- 
carbazyl  (this  vol.,  162).  The  mechanism  of  the  acid 
oxidation  of  earbazole  is  considered  to  be  closely 
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allied  to  that  of  the  corresponding  oxidation  of  di- 
pheuylamine  to  diphenylbenzidine  (Wieland,  A.,  1913, 
i,  1386).  The  production  of  NN' -dimethyldiphenyl- 
benzidine,  m.  p.  170°,  by  acid  oxidation  of  iV-methyl- 
diphenylamine  lends  support  to  Wieland’s  theory 
that  the  benzene  nuclei  unite  directly  without 
formation  of  an  intermediate  product.  Repetition 
of  the  experiments  of  Marqueyrol  and  Muraour  (A., 
1914,  i,  577)  fails  to  confirm  the  data  on  which  they 
base  their  theory  of  intermediate  compound  formation . 

M.  Clark. 

Triazoles  and  their  derivatives.  VII.  R. 
Gbuker,  Z.  Behes,  E.  Schubert,  and  M.  Armah 
(Monatsh.,  1927,  48,  37 — 46). — The  formation  of 
triazole  derivatives  by  the  action  of  diacylamides 
on  monosubstituted  hydrazines  in  presence  of  the 
sodium  salts  of  the  corresponding  acids  (Brunner, 
A.,  1915,  i,  1007)  is  of  general  application,  and  the 
method  has  been  applied  to  the  preparation  of  the 
following  triazoles  :  3  :  o-diethyl-1 :  2  :  4-triazole,  m.  p. 
61—62°  ( hydrochloride ,  m.  p.  173 — 174°;  silver  com¬ 
pound;  mercurichloride,  CGHuN3,2HgCl2,  m.p.  158°) ; 
l-phenyl-Z  :  5-diethyl-l  :  2  :  4-triazole,  m.  p.  37 — 38° 
(mercurichloride,  C12H15N3,HgCI2,  m.  p.  117—118°; 
picrate,  m.  p.  154°) ;  3  :  5-dusopropyl-l  :  2  : 4-tri¬ 
azole  (Stolid  and  Gutmann,  A.,  1904,  i,  696)  in  the 
pure  state  has  m.  p.  146° ;  1-rt-naphthyl-Z  :  5-dimethyl- 
1:2: 4 -triazole,  m.  p.  69°  [picrate,  m.  p.  198° ;  additive 
compound,  C,4Hr>N3,AgN03,  m.  p,  274°  (decomp.); 
merairichlori  de,  014H13N3,HgCl2,  m.  p.  82  ] :  1-p- 
naphthyl-3  :  5-dimethyl- 1  :  2  :  4-triazole  (cf.  Gastaldi, 
A.,  1924,  i,  717)  ( picrate ,  m.  p.  158°;  mercurichloride, 
CuH13N3,HgCl2,  m.  p.  155°).  J.  W.  Baker. 

Action  of  aromatic  amines  on  thiosemi- 
carbazide,  hydrazodithiodicarb  onamide ,  and 
their  derivatives.  I.  Macurevitsch  (Bull.  Soc. 
chim,,  1927,  [iv],  41,  637 — 663,  and  J.  Russ.  Phys. 
Chem.  Soc,,  1927, 59, 27 — 68). — The  action  of  aromatic 
amines  on  thiosemicarbazide  affords  in  the  first  place 
hydrazodithiodicarbonamide,  2KR2>CS,NH-NH2  — ^ 
(NHj)2+NH2.CS-NH-NH-CS-NH2,  which  subse¬ 
quently  yields  heterocyclic  compounds  which  are 
not  in  general  either  diazole  or  triazole  derivatives, 
but  disubstituted  tetrazines. 

These  products  are  crystalline  substances  which 
decolorise  solutions  of  bromine  in  acetic  acid  or  methyl 
alcohol,  but  with  excess  of  bromine  give  resinous 
products.  They  also  decolorise  iodine-potassium 
iodide  solution  and  react  instantly  with  potassium 
permanganate  in  cold  sodium  carbonate  solution. 
Ahen  heated  with  either  sodium  peroxide  and  sodium 
carbonate  or  with  dry  sodium  hydroxide  they  afford 
(phenyl)carbylamine.  They  possess  acidic  properties, 
wo  of  the  hydrogen  atoms,  probably  those  in  the 
tmocarbamide  groups,  being  replaceable  by  metals, 
ne  same  products  are  obtained  by  the  action  of 
auunes  on  monosubstituted  hydrazodithiodicarbon- 
aundes.  In  addition  to  these  crystalline  products, 
r®mous  products  of  similar  character  are  formed, 
hese  resinous  products  afford  characteristic  colour 
eacuons  with  alcoholic  alkalis,  and,  like  the  crystalline 
products,  yield  insoluble  complex  silver  salts.  Deriv- 
c^azo^e  an<T  triazole  are  also  produced  together 
1  '  basic  by-products,  the  constitution  of  which 


has  not  been  determined.  In  addition  to  ammonia 
and  hydrogen  sulphide,  the  gaseous  products  contain 
sulphur  dioxide.  With  an  aralkylamine,  such  as 
benzylamine,  the  main  product  is  the  correspond¬ 
ing  s-thiocarbamide,  e.g.,  s-dibenzylthioearbamide, 
together  with  a  small  quantity  of  a  substance,  m.  p. 
161—162°,  probably  a  triazole  derivative. 

Aniline  and  thiosemicarbazide  at  180 — 185°  afford 
a  substance,  C16HieNgS2(+lH20  or  2H,0),  m.  p. 
260—261°  ( silver  salt,  C10H14AT8S2Ag2,2AgNO3), 
together  with  3:5-  dianilino  -4:1:2-  thiodiazole 
(Fromm  and  Nerz,  A.,  1923,  i,  1239) ;  hydrazodithio- 
dicarbonamide  affords  the  same  substance,  m.  p. 
260 — 261°,  together  with  a  substance,  m.  p.  297 — 29S°, 
and  a  volatile  product,  m.  p.  137 — 139°.  Aniline 
and  phenylhydrazodithiodicarbonamide,  m.  p.  169 — 
170°  (cf.  Arndt,  Milde,  and  Tschenschcr,  A.,  1922, 
i,  375),  yield  similarly  the  product  m.  p.  260—261°, 
a  volatile  substance,  m.  p.  137 — 139°,  and  a  little  of 
a  substance,  m.  p.  201 — 202-5°,  probably  2 -phenyl - 
imino-5-thio-l-phenylurazole  (Arndt  and  Milde,  A., 
1921,  i,  813),  whilst  hydrazothiophenyldicarbonamide 
affords  a  volatile  product,  m.  p.  140—142°,  a  brown, 
resinous  substance,  and  2-anilino-5-thiol- 1  -  phenyl  - 
1:3:  4-triazole,  m.  p.  206°  (Busch  and  Ulmer,  A., 
1902,  i,  575). 

o-Toluidine  and  thiosemicarbazide  or  hydrazo¬ 
dithiodicarbonamide  afford  a  substance, 
CjoBLjN8S2,2H20,  m.  p.  228 — 229°,  together  with  a 
volatile  product,  m.  p.  142 — 143°,  a  substance, 
C4H8N8S2,  m,  p.  297 — 300°  (decomp.)  ( silver ,  lead, 
and  mercury  salts) ;  an  isomeric  substance,  C4H8N8S2, 
m.  p.  above  370°  ( silver ,  lead,  and  mercury  salts), 
a  resinous  product,  and  traces  of  a  substance,  m.  p. 
269 — 270°  (decomp.),  which  contains  carbon,  hydro¬ 
gen,  nitrogen,  and  sulphur.  o-Toluidine  and  phenyl- 
hydrazodithiodicarbonamide  afford  a  volatile  sub¬ 
stance,  m.  p.  149—150°,  which  appears  to  contain 
an  amino-  but  no  mercaptan  group,  a  substance, 
C17Hi8N8S2,2H20,  m.  p.  219 — 220°,  and  a  white 
substance,  decomp.  300°,  giving  silver,  mercury, 
and  lead  salts,  analogous  to  that  obtained  with 
hydrazodithiodicarbonamide.  It  is  possible  that  in 
this  case  a  phenyl  group  is  replaced  by  a  tolyl  group. 
m-Toluidine  and  thiosemicarbazide  afford  a  substance, 
C18H20lSf8S2,2H2O,  m.  p.  259 — 260°,  and  a  resinous 
product;  the  substance,  m.  p.  234 — 236°,  previously 
described  (A.,  1925,  i,  984)  could  not  be  obtained. 
Hydrazodithiodicarbonamide  yields  the  same  sub¬ 
stance,  m.  p.  259 — 260°,  a  substance,  decomp.  300°, 
probably  identical  with  the  product,  m.  p.  297 — 300°, 
(decomp.),  described  above,  and  a  substance, 
C4H8N8S2,  decomp.  297 — 298°.  p-Toluidine  and 
hydrazodithiodicarbonamide  afford  a  volatile  sub¬ 
stance,  m.  p.  170 — 172°,  containing  nitrogen  and 
sulphur,  the  substance,  m.  p.  272 — 273°  (Macure¬ 
vitsch,  loc.  cit.),  a  crystalline  product,  decomp.  297 — 
298°,  and  a  product,  m.  p.  above  370°  (silver  salt, 
C4H6N8S2Ag2,8AgN03).  There  is  some  evidence  that 
the  product,  m.  p.  297 — 300°,  is  readily  converted 
into  its  isomeride,  m.  p.  above  370°. 

R.  Brightmah, 

Preparation  of  1:3:  5-triazine-2  :  4  :  6-tri- 
carboxyl  chloride  [and  vat  dyes  therefrom], 
E.  Ott. — See  B.,  1927,  470. 
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Dicyclic  compounds  and  their  analogy  with 

naphthalene.  III.  K.  Fries  (Annalen,  1927,  454, 
121—324;  cf.  A.,  1912,  i,  656;  1914,  i,  569).— The 
behaviour  of  a  variety  of  dicyclic  compounds  in  certain 
critical  reactions  is  examined  in  order  to  determine 
their  “  benzoid  ”  or  “  naphthoid  ”  character,  those 
compounds  being  designated  naphthoid  in  which 
two  types  of  ort/to-positions  exist  (corresponding  with 
■a 6  and  Qp  in  the  naphthalene  series).  The  reactions 
chosen  are  ;  (i)  coupling  of  primary  amino-derivatives 
to  give  diazoamino -compounds  (benzoid)  or  aminoazo- 
compounds  (naphthoid) ;  (ii)  Skraup  reaction,  in 
which  naphthoid  amines  give  no  linear  (pp)  ring 
systems;  (iii)  nitration  and  halogenation  of  “(3” 
derivatives,  both  orfAo-positions  being  attacked  in 
benzoid  compounds;  (iv)  formation  of  dilialogeno- 
derivatives  (benzoid)  or  of  keto-chlorides  and  o-quin- 
ones  (naphthoid)  by  further  halogenation  and  oxid¬ 
ation;  (v)  conversion  of  benzylidene-“  p ’’-amino- 
compounds  into  acridine  derivatives  easily  (naphthoid) 
or  with  difficulty  (benzoid). 

Benztriazoles  are  definitely  naphthoid  in  character, 
benzthiodiazoles  less  certainly  so.  Tetralene  (tetra- 
hydronaph thalcnc)  and  coumarone  are  completely 
benzoid.  Benziminazoles,  benzthiazoles,  and  benz- 
tsothiazoles  are  mainly  benzoid,  but  show  certain 
analogies  with  naphthalene  which  are  more  clearly 
exhibited  by  indazoles.  The  naphthoid  or  benzoid 
character  probably  depends  on  whether  the  compound 
exists  in  one  or  both  of  the  isomeric  forms  (a)  and  (b), 

\/\  \j?\ 
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and  this  again  is  related  to  the  ease  of  formation  and 
the  stability  of  the  simple  heterocyclic  dihydro¬ 
derivatives.  Thus  in  contrast  with  the  unstable 
dihydrobenzenes,  dihydroiminazoles  and  dihydro- 
thiazoles  are  readily  formed  and  are  very  stable. 
GO- Dihydro- 1  :  2  :  3-triazoles  are,  on  the  other  hand, 
unknown.  If  the  dicyclic  compound  be  supposed  to 
exist  as  an  equilibrium  of  the  forms  (a)  and  ( b ),  then 
naphthoid  characters  will  be  present  when  the  equi¬ 
librium  amount  of  (6)  is  very  small;  this  will  be  the 
case  when  the  dihydro-derivative  of  the  simple  hetero¬ 
cyclic  parent  compound  shows  a  strong  tendency  to 
dehydrogenation.  A  development  of  this  hypothesis 
accounts  for  the  results  of  bromination  of  “  p  ” 
hydroxy-compounds,  the  absence  of  any  tendency 
in  p-naphthylamine  to  give  a  linear  benzoquinoline 
by  Skraup ’s  reaction,  and  other  similar  observations. 

Benztriazoles.  [With  E.  Sudhofe  and  A.  Brett  - 
Schneider.]— If  in  the  preparation  of  5-hydroxy- 
2-phenylbenztriazole  from  the  diazotised  5-amino- 
compound  (Fries  and  Roth,  A.,  1912,  i,  657)  a  less 
concentrated  sulphuric  acid  is  used,  the  main  product 
is  5-hydroxy-2  :  2'-diphenyl-4  ;  5'-azobenztriazole  (I), 


m.  p.  258°,  which  is  also  obtained  by  coupling  the 
components  in  the  usual  manner.  5-Hydroxy-2- 


phenylbenztriazole  condenses  in  the  4 ;  4'-positions 
with  formaldehyde  in  presence  of  2AT-sodium  hydr¬ 
oxide,  giving  5  :  5' -dihydroxy -2  :  2' -diphenylA  :  4: -bis- 
benztriazolylmethane,  m.  p.  263°  ( diacetate ,  m.  p.  229°), 
which  could  not  be  anhydrised  to  a  xanthen  deriv¬ 
ative.  The  corresponding  phenylmethane, 
C31H2,02Ng,  m.  p.  263°  ( diacetate ,  m.  p.  195°),  obtained 
from  "benzaldehyde,  is  readily  converted  by  phos- 
phoryl  chloride  in  toluene  at  100°  into  5 -phenyl- 

3  :  4  :  6  :  7  -  bis(phenyltriazolo)xanthen  (5  -  phenyl  - 
3:4:6: 7-bisphenyl-^-aziminoxanthen)  (II),  m.  p. 
277°.  Nitration  of  5-acetamido-2-phenylbenztriazole 
gives  the  4-mtro-derivative,  m.  p.  254°,  which  is 
hydrolysed  by  warm  concentrated  sulphuric  acid  to 

4- nitro-c>-amino-2-phenylbenzlriazole,  m.  p.  310°.  The 

4  :  5-dmmmo-compound,  m.  p.  126°  (diacetyl  deriv¬ 
ative,  m.  p.  258°),  obtained  by  reduction  of  the  nitro- 
amine,  condenses  with  benzil  to  give  a  quinozaline, 
C26H17N5,  m.  p.  262°.  5-Hydroxy-2-phenylbenztri- 
azole,  like  p-naphthol,  reacts  easily  with  oxalyi 
chloride  to  form  a  phenyUriazolocoumarandione, 
C14H703N3,  m.  p.  203°. 

For  the  preparation  of  &-amino-6-niethoxy-2-phenyl- 
benztriazole,  m.  p.  185°  ( acetyl  derivative,  m.  p.  146°), 

2  :  4-diaminoanisole,  m.  p.  67°,  is  coupled  with  diazo¬ 
benzene,  and  the  resulting  2  :  4-diamino-5-methoxy- 
azobenzene,  m,  p.  134°,  is  boiled  with  aqueous  alcoholic 
ammoniacal  copper  sulphate. 

4 : 4 : 5 : 7  : 7-Pentachloro-6-keto-2-phenyl-4 :  5:ii:  7- 
tetrahydrobenztriazole  (Zineke  and  Sebarff,  A.,  1910, 
i,  140)  is  converted  by  fuming  nitric  acid  into  the 
2-p-nitrophenyl  compound,  decomp.  172°.  This,  with 
sodium  hydrogen  sulphite  at  100°,  yields  4:5: 74ri- 
chloro-Q-hydroxy-2-p-nitrophenylhenztriazole,  m.  p.  215° 
(acetate,  m.  p.  194°;  red,  sparingly  soluble  sodium 
salt),  which  by  oxidation  with  nitric  acid  in  acetic 
acid  at  100°  is  converted  into  4  :  5-dichloro-&  :  7-di- 
keto-2-'p-nitro2)kenyl-Q  :  7 -dihydrobenztriazole,  m.  p. 
193°.  The  o-quinone,  heated  at  100°  with  aniline 
and  acetic  acid,  gives  the  hydroxyquinone-anil, 

5- chloro-i-phenylimmo  -  §  -  hydroxy  -1  -  fceto-2-’p-nitro- 
phenyl- 4  : 1  -dihydrobenztriazole,  m.  p.  236°. 

5-Amino-2-p-tolylbenztriazole  (Willgerodt  and 
Klein,  A.,  1899,  i,  882;  Schmidt  and  Hagenbocker, 
A.,  1921,  i,  897)  is  converted  by  Zincke’s  method 
(loc.  cit.)  into  4  :  4  :  5  :  7  :  7 -pentachloro-%-keto-2-^- 
tolyl- 4  :  5  :  6  :  7 -tetrahydrobenztriazole,  m.  p.  197°  (de¬ 
comp.),  from  which  are  prepared,  by  a  similar  series 
of  reactions,  4:5:  l-trichloro-G-hydroxy-2-p-tolylbenz- 
iriazole,  m.  p.  188°,  4  :  5 -dichloro-0  : 7 -diketo-2-p-iolyl- 
6  :  1  -dihydrobenztriazole,  in.  p.  223°,  and  5-ddoro-i- 
phenylimino-Q-hydroxy-l-keto-2  -  p  -  tolyl  -  4  :  7 -dihydro¬ 
benztriazole,  m.  p.  236° ;  reduction  of  the  o-quinone 
with  stannous  chloride  gives  4  :  5-dichloro-6  : 

hydroxy  -  2-p -tolylbenztriazoie, 
m.  p.  203°  (diacetate,  m.  p. 
197°). 

5  -  Benzyl  ideneamino  ■  *  - 
phenylbenztriazole,  m.p.  156  , 
when  boiled  in  glacial  acetic 
acid  for  a  few  minutes,  is 
converted  into  the  corre¬ 
sponding  dihydroacridine  (III),  m.  p.  315°,  which  is 
oxidised  by  bromine  in  nitrobenzene  to  5-phenyl- 
3:4:6:  7 -bis  (2' -phenyUriazolo)acridme,  m,  p.  294  . 
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a-Benzylideneamino-2-p-tolylbenztriazole,  m.  p.  150°, 
gives  in  similar  manner  a  dihydroacridine,  m.  p.  321°. 
f).Benzylidenmmi?io- 1  -phenylbenztri azole ,  m.  p.  137°, 
when  heated. with  5-amino- 1  -phenylbenztriazole  hydro¬ 
chloride  in  a  little  alcohol,  yields  (like  the  correspond¬ 
ing  (5-naphthylamine  derivative)  an  acridine,  5-phenyl- 
3:4:6:  l-bi$-{\’-plienyllriazolo)acridine,  m.  p.  336°. 
s-Benzylideneamino-lonethylbenztriazoIe,  m.  p.  185°, 
is  yellow  and  gives  a  yellow  acridine ,  m.  p.  364°  (the 

1- phenyltriazole  compounds  are  colourless). 

[With  A.  Mabjid.] — 5  ;  6-(2' -Phenyllriazolo)quinol- 
ine,  m.  p.  160°,  prepared  by  Skraup’s  reaction  from 
0-amino-2-phenylbenztriazole,  is  converted  by  way  of 
the  methiodide ,  m,  p.  266°  (decomp.),  into  18-methyl- 
5 : %-{2'-phenijltriazolo)-2-quinoline,  m.  p.  218°.  5  :  6- 
{] V -PhmyUriazolo)quinoline ,  m.  p.  122°  ( methiodide , 
m.  p.  258°),  and  the  methylquinoline,  m.  p.  215°,  are 
similarly  obtained.  5-Amino-l-methylbenztriazole 
gives  5 :  Q-(V-methyUriazolo}quinoline,  m.  p.  167° 
(; methiodide ,  m,  p.  244°).  By  chlorinating  5-aeet- 
amido-l-methylbenztriazole  in  boiling  acetic  acid 
there  is  obtained  the  4-eAZoro-derivative,  m.  p.  214°, 
hydrolysed  by  aqueous  alcoholic  hydrogen  chloride 
to  i-cMoro-5-amino-l-melhylbenztriazole,  m.  p.  178°. 
No  triazoloquinolines  are  obtainable  from  the  4-chloro- 
5-amino-derivatives  of  1-methyl-,  1 -phenyl-,  and 

2- phenyl-benztriazoles  by  Skraup’s  reaction  under  a 
variety  of  conditions. 

[With  A.  ArnemaNN.] — 2-Bromo-3  :  5-dinitro-p- 
xylene,  m.  p.  115°,  fails  to  react  with  phenylhydrazine 
alone  or  in  presence  of  cuprous  iodide,  and  with 
alcoholic  ammonia  in  presence  of  cuprous  iodide  or 
copper-bronze.  By  boiling  together  equal  parts  of 
2-bromo-3  : 5-dinitro-p-xylene  and  aniline  for  2  hrs., 
a  01%  yield  of  2  ;  4-dinitro-3  :  G-dimethyldiphenyl- 
amine,  m.  p.  132°,  is  obtained.  Reduction  of  this 
with  sodium  sulphide  gives  the  4-nitro-2-amino-com- 
pound,  m.  p.  171°  ( acetyl  derivative,  in.  p.  203°, 
cannot  be  converted  into  a  benziminazole),  from  which 
by  the  action  of  nitrous  acid  5-nitro- 1  -phenyl-4 :  7-di- 
methylbmzlriazole,  m,  p.  208°,  results.  The  5-amino- 
compound,  m.  p.  179°  ( acetyl  derivatives,  m.  p.  206°), 
obtained  by  reduction,  couples  with  diazobenzene  to 
give  a  diasoflinino-compound,  m.  p.  161°,  whereas 
5-a mine- 1  -phenylbenz triazole  yields  an  azo  dye, 
C,8H14R6j  m.  p.  231°  ( acetyl  derivative,  m.  p.  207°). 
fie  aminodimethylbenztriazole  is  chlorinated  in  con¬ 
centrated  hydrochloric  acid  to  give  4:6:6:  7 -tetra- 
Mm-o-keto- 1  -phenyl-4. :  7 -dimethyl- 4  :  5  :  6  :  7 -tetra- 
hirobenztriazole,  m.  p.  170°,  which  on  reduction  with 
stannous  chloride  in  acetic  acid  yields  &-chloro-5- 
tylrozy.l-phenyl-4 :  7-dimethylbenztriazole,  m.  p.  168° 
(acetate,  in.  p.  174°),  Treatment,  of  the  chlorohydr- 
oxy-eompound  with  fuming  nitric  acid  gives  6 -ckloro- 
i-rtilro-5-kelo- 1  -phenyl-4  : 1 -dimethyl-4  :  5 -dihydrobenz- 
trmmh,  m.  p,  124°  (deeomp.),  from  which  by  boiling 
tbe  acetic  acid  solution,  h-chIoro-i-kydwxy-5-keto- 
on  o  .  :  ’i-dimethyl- 4  :  5 -dihydrobenztriazole,  m.  p. 

obtained.  As  in  the  naphthalene  series,  there 
13  here  no  tendency  to  form  a  (3(1(5  :  6)-quinone. 

Oxidation  of  5-amino-2-phenylbenztriazole  with 
permanganate  gives  in  50%  yield  2-phcnyl-l  :  2  :  3- 
:  5-dicarboxvlic  acid  (von  Pechmann,  A., 
1U0;  Beret ta,  A.,  1926,  182),  m.  p.  255° 
v  ecomp.),  which,  contrary  to  the  statements  of  von 


Pechmann  and  Beretta,  when  heated  forms  no 
anhydride,  but  is  decarboxyl ated  to  2-phenyltriazole- 

4- carboxylic  acid,  m.  p.  191°  (methyl  ester,  in,  p.  54°). 
The  4  :  5-dicarboxylic  acid  gives  a  chloride,  m.  p.  122°, 
diamide,  m.  p.  274°,  and  dianilide,  m.  p.  213".  The 
methyl  ester,  m.  p.  91°,  is  converted  by  way  of  the 
dihydrazide,  m.  p.  232°,  diazide  (detonates  by  rubbing 
or  shock),  and  diurethane,  m.  p.  135°,  into  4  : 5-di¬ 
amino  -  2  -  phenyl -1  :  2  :  3- triazole  dihydrochloride 
(Thiele,  A.,  1897,  i,  377),  which  condenses  with 
benzil  to  form  a  quinoxaline,  but  gives  no  benzimin¬ 
azole  derivatives.  By  the  action  of  nitric  acid 
on  5-amino-2-phenylbenztriazole  there  is  obtained 
2-p-nitrophenyl-l  :  2  :  3-triozole-4  :  5-dicarboxylic  acid, 
m.  p.  253°  (decomp. ;  methyl  ester,  m.  p.  163° ; 
dianilide,  m.  p.  258°),  which  also  gives  no  anhydride. 
2  -  p  -  Carboxy phenyl  - 1  :  2  :  3  -  triazole  -4:5-  dicarboxylic 
acid,  m.  p.  232°  (decomp.) ;  methyl  ester,  m.  p.  128° ; 
chloride,  m.  p.  110°;  triamide,  m.  p.  308°  (+3AcOH) 
or  330°  (not  quite  pure) ;  trianilide,  m.  p.  238° 
(-(-AcOH),  obtained  by  oxidation  of  5-amino-2-p- 
tolylbenz triazole  with  permanganate,  gives  no  an¬ 
hydride,  but  when  rapidly  sublimed  yields  2-p-car6- 
oxyphenyl-1  :  2  :  3 -triazole,  m.  p.  282°  ( methyl  ester, 
m.  p.  128°).  5-Amino-l-phenylbenztriazole  is  oxidised 
to  1-phenyl- 1  :  2  :  3-triazole-4  :  5-dicarboxylic  acid 
(Zincke  and  Petermann,  A.,  1901,  i,  104;  Beretta, 
loc.  cit.),  m.  p.  149°  (methyl  ester,  m.  p.  127°;  di¬ 
hydrazide,  m.  p.  168°). 

Benzthiodiazoles.  [With  M.  Vorbrodt  and  G. 
Siebert.] — 4-Nitro-2-aminothiophenol,  m.  p.  183° 
( methyl  tkioether,  m.  p.  105°;  disulphide,  m.  p.  211°), 
prepared  from  2-bromo-5-nitroanilme  and  sodium 
polysulphide,  gives  with  acetic  anhydride  4-nitro- 
\-melhylbenzthiazole,  m.  p.  139°,  and  with  nitrous  acid 

5- nitrobenzihiodiazole,  m.  p.  144°,  which  is  reduced  by 
tin  and  hydrochloric  acid  to  5-amiwbenzthiodiazole 
(IV),  m.  p.  94°  ( acetyl  derivative,  m.  p.  161°).  This 


amine  behaves  like  (3-naphthylamine.  Its  benzylidene- 
derivative,  m.  p.  90°,  reacts  with  the  hydrochloride 
in  hot  alcohol  to  give  5-phenylacridine- 3  :  4  :  6  :  7-bis- 
diazostdphide  (V),  m.  p.  216°.  The  amine  couples 
in  acetic  acid  with  diazobenzene  to  give  directly  an 
aminoazo  dye,  m.  p.  222°  (decomp.)  ( acetyl  derivative, 
m.  p.  231°).  On  chlorination  in  hydrochloric  acid, 
the  amine  forms  4  :  4  :  6  :  6  :  7  -pentachloro-5-keto- 
4:5:6:  7 -tetrahydrobenzthiodiazole,  m.  p.  149°  (de¬ 
comp.),  reducible  by  stannous  chloride  in  acetic  acid 
to  4:6: 7-lrichloro-5-hydrozybenzthiodiazole,  m.  p. 
187°  ( acetate ,  m.  p.  122°),  from  which  by  chlorination 
4  :  4  :  6  :  6  :  7  :  7 -hexachbro-5-  keto-4  :  5  :  6  :  7 -tetra¬ 
hydrobenzthiodiazole,  m.  p.  151°,  is  obtained.  The 
trichloro-compound  is  oxidised  by  nitric  acid  to 
6  :  7 -dichlorobenzihiodiazole-4  :  5 -quinone,  m.  p.  164°, 
which  condenses  with  o-phenylenediamine  to  form  a 
quinoxaline,  m.  p.  287°,  and  is  reduced  by  stannous- 
chloride  to  the  corresponding  d  i  hydroxy  -  c  o  m  pound, 
m.  p.  219°  ( diacetate ,  m.  p.  137°).  5-Aminobenzthio- 
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diazolo  is  diazotised  in  concentrated  sulphuric  acid 
solution,  and  by  heating  the  diluted  diazo-solution, 
5  hydroxybenzthiod iazole ,  m.  p.  161°  ( acetate ,  m.  p, 
122°) ,  is  obtained.  This  yields  on  halogenation 
4 -bromo-  (m.  p.  196°)  and  4 -ckloro-  (m.  p.  197°) 
derivatives.  4-NUro-o-hydroxybenzthiodiasole,  m.  p. 
200°,  results  from  nitration  of  the  5-hydroxy-com- 
pound  or  of  its  4-bromo-derivative. 

6-Hydroxybenzthiodiazole,  m.  p.  211°,  prepared  by 
demethylation  of  the  methyl  ether  (Fries  and  Engel- 
bertz,  A.,  1915,  i,  155),  yields  on  bromination  the 
7 -bromo-  (m.  p.  210°)  and,  less  easily,  the  5  : 7-di- 
6ro»io-derivative,  m.  p.  228°  (decomp.).  Nitration  of 
6-hydroxybenzthiodiazole  or  of  its  7-bromo-deriv- 
atives  gives  7 -nitrobenzthiodiazole,  m.  p.  180°  {sodium 
salt  described).  6-Hydroxybenzthiodiazole  is  con¬ 
verted  by  chlorine  into  the  7-cWoro-derivative,  m.  p. 
200°,  which  is  also  obtained  by  demethylation  of 

1- chloro-Q-methoxybenzthiodiazole,  m.  p.  114°,  synthes¬ 
ised  from  6-chloro-5-methoxy-l-phenylbenzthiazole 
(Fries  and  Buehler,  below)  by  hydrolysis  with  alcoholic 
alkali  to  Q-chloro-2-amino-5-methoxylhiophenol,  fol¬ 
lowed  by  diazotisation.  Further  chlorination  of 
6-hydroxybenzthiodiazole  yields  first  an  o-quinone 
dichloride,  probably  7  :  7 -dichloro-G-kelo-d  :  1-dihydro - 
benzthiodiazole,  then  a  sulphur-free  diazo-salt,  prob¬ 
ably  2:3:  3-trichloro-4-kefo-3  :  4-dihydrobenzenediazon- 
ium  chloride,  m.  p.  155—160°  (decomp.),  which  gives 
with  2-naphthol-3  :  6-disulphonic  acid  a  red  dye,  and 
by  reduction  with  stannous  chloride  2  : 3 -dichloro- 
4-hydroxyphenylhydrazine,  m.  p.  158°  (decomp.) ;  the 
final  chlorination  product  is  2:3:4:  6-tetraehloro- 
phenol,  m.  p.  67°  (lit.,  70°;  benzoate,  ra.  p.  166°). 
6-Meth oxy benz thiodiazole  is  similarly  converted  by' 
way  of  a  diazonium  salt  into  2  :  S-dichloro-4-methoxy- 
phenylhydrazine,  m.  p.  200°  [ p-nitrobenzylidene-com - 
pound,  m.  p,  210°  (deeomp.)]. 

Benziminazoles.  [With  E.  Modrotv,  B.  Raeke, 
and  K.  Weber.] — Substituents  in  the  1-  and  2-posi¬ 
tions  in  the  benziminazole  series  do  not  change 
appreciably  the  benzoid  or  naphthoid  reaction  of  the 
compounds.  Towards  chlorine,  5-hydroxybenzimin- 
azoles  behave  like  (3-naphthol  rather  than  phenol; 
dibromination,  however,  gives  the  4 : 6-dibromo- 
derivatives;  5-aminobenziminazoles  couple  with  di¬ 
azobenzene  to  form  diazoamino-compounds  as  in  the 
benzene  series,  and  the  Skraup  reaction  gives  both 
linear  and  angular  tricyclic  quinolines.  Moreover,  a 
5  :  6(  i.e.,  pp)-quinone  is  obtainable. 

Chlorination  of  5-acetamido-l-phenyl-2-methyl- 
benziminazole  {von  Walther  and  Kessler,  A.,  1904,  i, 
348),  m.  p.  233°,  gives  after  hydrolysis  with  aqueous- 
alcoholic  hydrochloric  acid  4-chloro-5-amino-\-phenyl- 

2- methylbenziminazole,  m.  p.  257°  ( acetyl  derivative, 
m,  p.  228°),  and  the  6-cMoro-isomeride,  m.  p.  208° 
(i acetyl  derivative,  m.  p.  199°).  The  latter  base  is 
synthesised  from  5-chloro-2  :  4-diaminodiphenylamme 
and  acetic  anhydride.  o-H  y dr  oxy- 1  -phen  yl-2-meth  yl  - 
benziminazole,  m.  p.  243°  ( acetate ,  m.  p.  141°),  pre¬ 
pared  by  decomposition  of  the  diazotised  5-amino- 
compound,  is  brominated  in  water  to  the  4-bromo- 
derivatiye,  m.  p.  266°,  and  in  acetic  acid  with  2  mols. 
of  bromine  to  the  4  :  6-dt6rowio-derivative,  m.  p.  190°. 
4  -  Ch loro  -  5  -  hydroxy  -  1-phenyl  -  2  -  methylbenziminazole, 
m.  p  287°  {acetate,  m.  p.  161°),  obtained  by  chlorin¬ 


ation,  is  converted  with  great  difficulty  into  a  di- 
chloro-derivativc,  m.  p.  215°  (impure),  the  main 
product,  even  when  only  one  further  molecule  of 
chlorine  is  used,  being  a  keio-chloride ,  which  is  re¬ 
ducible  by  stannous  chloride  to  the  pure  4 : 6-it- 
cMoro-5-hydroxy-l-phenyl-2-methylbenzimi?iazale,  m.  p, 
216°  [hydrochloride,  m.  p.  283°  (decomp.) ;  O-acetate, 
m.  p.  183°].  Nitration  of  the  4-chloro-5-hydroxy- 
compound  gives  no  chloronitro-ketone  (a  naphthoid 
reaction),  but  4-chloro-Q-nitro-o-hydroxy-l-phemjl-2- 

meihylbenziminazole,  m.  p,  211°. 

5  -  Nitro  - 1  -  p  -  chlorophenyl  -  2  -  methylbenziminazole, 
m.  p.  210°,  is  prepared  from  4'-chloro-4-nitro-2-amino- 
diphenylamine,  m.  p.  176°  ( monoacetyl  derivative, 
m.  p.  210°),  the  sodium  sulphide  partial  reduction 
product  of  4'-chloro-2  :  4-dinitrodiphenylamine,  and 
gives  on  reduction  5-amino-l-p-cldorophenyl-2-meihyl- 
benziminazole,  m.  p.  170°.  This  amine  couples  with 
diazobenzene  to  form  a  diazoamino-comjsownd,  m.  p, 
194°  (decomp.),  and  is  converted  by  way  of  its  diazo- 
salt  into  the  5 -hydroxy -co m pound ,  m.  p.  228°.  Chlorin¬ 
ation  of  the  latter  gives  4-chloro-5-hydroxy-l-p-cMoro- 
phenyl-2-methylbenzimmazole,  m.  p.  270°  (acetate, 
m.  p.  186°),  and  eventually  a  kelo-chloride,  reducible 
to  the  4  :  6-dichloro-o-hydroxy-compound. 

From  2'-chloro-2  :  4-dinitrodiphenylamine  a  similar 
series  of  reactions  gives  2'-chloro-4-nitro-2-aminodi- 
phenylamine,  m.  p.  117°,  5 -nitro -l-o- ch loroph ertyl-2- 
methylbenziminazole,  m.  p.  140°,  the  5-amino -  (m.  p. 
130°)  and  5-hydroxy-  (m.  p.  245°)  compounds,  and 
4-chloro-5-hydroxy-\-a-chlorophenyl  -  2  -  melhylbenzimin - 
azoles,  m.  p.  250°.  5-Hydroxy- 1  -phejiylbenziminazde, 
m.  p.  244°  {acetate,  m.  p.  88°),  obtained  from  5-amino- 
1-phenylbenziminazole  (Reissert  and  Goll,  A.,  1905, 
i,  248),  hehaves  like  the  other  5-hydroxybenzimin* 
azoles  on  chlorination;  the  4-c/doro-derivative  has 
m.  p.  220°. 

Similar  relations  are  found  in  the  1-p-tolylbenzimin- 
azole  series.  5-Amino-\-p-lolylbenziminazoh,  m.  p. 
128°  ( acetyl  derivative,  m.  p.  210°;  benzylidene- deriv¬ 
ative,  m.  p.  142°,  gives  no  acridine),  yields  with 
p-nitrodiazobenzene  a  diazoamino- compound,  m.  p, 
214°  (decomp.).  4-Chloro-5-amino-l-p-tolylbenzimin- 

azole,  m.  p.  128°  {acetyl  derivative,  m.  p.  209°;  fomyl 
derivative,  m.  p.  178°),  is  prepared  by  chlorination 
and  hydrolysis  of  the  acetyl  derivative. 

o-Chloro- 2  :  4-dinitro-4'-methyldiphenylamine,  m.  p. 
154°,  is  converted  by  sodium  sulphide  into 
2  :  2' :  4  :  4' -tetranitro-5  :  5 '-di - p - toluid inodiphenyl  sul¬ 
phide,  m.  p.  252°,  or  by  tin  and  hydrochloric  acid  into 
the  2  : 4-diawino-compound,  which  condenses  with 
formic  acid  to  give  6-chloro-5-formamido-l-'p-tolyl- 
benziminazole,  m.  p.  195°.  5-Hydroxy-l  -p-tolylbenz- 
iminazole,  m.  p.  239°  ( acetate ,  m.  p.  133°),  yields  by 
chlorination  the  4-c/doro-derivative,  m.  p-  217°,  ana 
a  keto-chloride. 

4-Chioro-5-aminobenziminazole,  m.p.  102°  (4-EtOH; 
hydrochloride ;  formyl  derivative,  m.  p.  222  ),  is 
obtained  by  the  action  of  tin  and  hydrochloric  acid, 
on  5-nitrobenziminazole.  Q-Ghloro-5-formartudobenz- 
iminazole,  m.  p.  205°,  and  4  :  6-dichloro-5-formaniido- 
benziminazole,  m.  p.  225°,  are  prepared  from  3-cliIoro- 
4 : 6-dinitroaniline  by  reduction  with_  stannoua 
chloride,  or  with  tin  and  hydrochloric  acid,  respect* 
ively,  followed  by  condensation  with  formic  acid. 
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pfith  A.  An d ur ra chman . ] — 5-Amino-2-phenyl- 
beivziminazole  gives  by  Skraup’s  reaction  the  ang.- 
quinoline,  2' -phenyl-5' :  4' -benziminazolo-2  :  3 -pyridine 
(VII),  m.  p.  90 — 95°  (+H20),  or  270°  (anhyd.; 
i mthiodide,  m.  p,  295°).  4-Bronw-5-amino-2-phenyl- 
benziminazole,  m.  p,  238 — 230°  (obtained  by  hydro¬ 
lysis  of  the  acetyl  derivative,  in,  p,  160°),  gives  with 
equal  ease  the  lin.- quinoline,  -bromo-2'-phenyl- 

5' -benziminazolo-2:  3-pyridine  (VIII).  Similarly, 
5-amino-l-phenylbenziminazole  is  converted  into  an 
N  .  N 

i™  nh-QQi  °h,<w^00  ivraj 

iph=N  Br 

8Dg .-quinoline,  m.  p.  165°  [ metkiodide ,  m,  p.  280° 
(decomp.}],  and  its  4-eWoro-derivative,  m.  p.  143° 
[acetyl  derivative,  m,  p,  205°),  into  a  hn. -quinoline, 
m.  p,  199 — 201°  (methiodide  described).  The  corre¬ 
sponding  1-p-tolyl  compounds  melt,  respectively,  at 
180°  (ang.)  and  235°  (lin.;  chloro-compound). 

a :  6-Diamino-2-methylbenziminazole  (Kym  and 
Ratner,  A.,  1913,  i,  102)  is  converted  by  chlorine  in 
hydrochloric-acetic  acid  into  4:4:7:  7 -teirachloro- 
o :  Q-dikeio-2-methyl-4  :  5  :  6  : 1 -tetrahydrobenziminazole 
(hydrochloride,  decomp.  300°  -without  melting),  which 
is  more  easily  obtained  by  chlorination  of  its  reduction 
product,  4  :  7 -dichloro-5  :  G-dihydroxy-2-melhylbenz- 
mnazole  (base  and  hydrochloride  decomp.  300° 
without  melting;  diacetate ,  m.  p.  267°).  This  di- 
hydroxy-  c ompo und ,  unlike  the  6  :  7-dichloro-4  :  5-di- 
hydroxy-isomeride,  is  not  convertible  into  a  quinone 
by  oxidation.  5-Nilro-l  :  2-dimethylbenziminazole, 
ffl.  p.  226°,  prepared  from  p-nitro-o-aminomethyl- 
anilme  and  acetic  anhydride,  gives  on  nitration  a 
mixture  of  the  5  :  6-  and  4  :  5-dini tro - c om p o unds , 
a.  p,  232°  and  170°,  respectively.  The  former  is 
reduced  by  sodium  sulphide  to  the  5-nitro-6-amino- 
wmpound,  m.  p.  309°,  and  by  tin  and  hydrochloric 
Kid  to  the  5  :  6-diamine,  m.  p,  279°,  which  gives  with 
brazil  a  quinoxaline,  m.  p.  232°,  and  with  nitrous  acid 
1  :_2 4imethyl-5  :  Q-triazobenziminazole, 

iN<^~>C6H2<^>cMe,  m.  p.  311°.  The  di¬ 
amine  is  converted  into  a  Jceto-chloride,  C9Hg02N2Cl4 
(decomp,  about  200°),  and  thence  by  reduction  into 
i.l-dr chhro-5  :  Q-dihydroxy-l  :  2-dimelhyl-5  : 0 -triazo- 
knzimimzole  (base  and  hydrochloride  blacken  at  about 
300°;  diacetate,  m.  p.  200°).  5- Amino-1  :  2 -dimethyl- 
iwizimitwzole,  m.  p.  167°  ( acetyl  derivative,  m.  p. 
w95),  gives  by  chlorination  and  reduction  a  mixture 
®  dt-  and  Iri-chloro-compounds,  which  are  oxidised 
by  nitric-acetic  acid  to  the  quinone,  6  :  7 -dichloro- 
,  -b-diketo- 1  :  2-dimethyl  -4:5-  dihydrobenziminazole, 
B-P-  above  300°,  reducible  to  a  dihydroxy- compound. 

On  nitration  of  5-riitro-l-p-chlorophenyl-2-methyl- 
°®zuninazole,  the  new  nitro-group  enters  the  phenyl 
■y»oUe  01P10  b°  chlorine,  giving  a  product.,  m.  p. 
— ,  which  condenses  with  aniline  to  form  5-nitro- 
m  199°  *  ^ "  an^noP^eny^  ‘  2  -  methylbenziminazole, 

[With  0.  Dieckmann  and  A.  Fingerung.] — Keto- 
ctlorides,  qurnones,  and  dihydroxy-eompounds  are 
obtainable  by  the  methods  above  described  from 


benziminazole  and  its  2-methyl,  2-phenyl,  and 
1 -phenyl -2-methyl  derivatives.  The  following  are 
new  :  4  :  6-Dichloro-o-hydroxybensiminazole,  m.  p. 

above  250°  ( acetate ,  m,  p,  212°);  6  : 1  -dichloro-4  :  5- 
dikelo- 4 : 6 -dihydrobenziminazole,  decomp.  280°  [nitrate, 
m.  p.  162°  (decomp.) ;  corresponding  dihydroxy- com¬ 
pound,  in.  p.  196°  ( diacetate ,  in.  p.  213°)];  Q-chloro- 
7  -phenylim  ino-5-  hydroxy  -  4  :  l-diketo-4  :  7  -dihydrobenz¬ 
iminazole,  decomp.  280°,  obtained 
from  the  quinone  and  aniline, 
hydrolysable  to  the  4  :  7 -quinone 
(IX),  m.  p.  above  250°;  4  :  6 -di- 
chioro-  5  -hydroxy  -  2  -  methylbenz  - 
iminazole  [hydrochloride,  m.  p, 
above  250°  (deeomp.)];  6  :  7 -dichloro-4  :  5-diketo-2- 
methyl-4  :  5 •  dihydrobenziminazole,  deeomp.  above  280° 
[corresponding  dihydroxy- compound,  m.  p.  above  250° 
(deeomp.;  diacetate,  m.  p.  148°);  1-anil,  deeomp. 
above  250°] ;  [with  K.  Fink]  4:4:6:  7 -tetrachloro- 
o-Iceto-2-phenylA  :  5 -dihydrobenziminazole,  m.  p.  199° 
(deeomp.) ;  4:6-  dichloro  -  5  -  hydroxy  -  2  -  phenyl - 

benziminazole,  m.  p.  240°;  6  :  1 -dichloro-4  :  5-diketo- 
2  -  phenyl  -4:5-  dihydrobenziminazole,  m.  p.  305° 
(deeomp.) ;  6  :  7  -  dichloro  -4:5-  diketo  - 1  -  phenyl  -  2  - 
methyl-4  :  5 -dihydrobenziminazole,  m.  p.  229°  [corre¬ 
sponding  dihydroxy-compcnmd,  m,  p.  indefinite 
above  160°  (deeomp.)].  5-Nitro-2-phenylbenzimin- 
azole  is  best  prepared  by  the  action  of  alcoholic 
potassium  hydroxide  on  4-nitrodibenzoyl-o-phenylene- 
diamine,  m.  p.  234°. 

Benzthiazoles.  [With  W.  Buchi.ee.] — Benzthi- 
azoles,  like benziminazoles,  yield  “a”  derivatives  when 
nitrated.  The  p-amines  couple  with  diazobenzene  to 
form  diazoamino-compounds,  and  their  benzylidene- 
derivatives  are  not  convertible  into  acridines.  The 
more  purely  benzoid  character  of  benzthiazoles  as 
compared  with  benziminazoles  is  further  shown  by  the 
formation  of  4  : 6-dichloro-  and  4-bromo-derivatives 
from  the  5-hydroxy-compounds. 

Thiobenz-p-anisiaide,  m.  p.  135°,  oxidised  with 
alkaline  ferricyanide,  yields  5-methoxy- 1  -phenylbenz- 
thiazole,  m.  p.  117°,  which  is  converted  by  alcoholic 
alkali  into  2  :  2'-diamino-5  :  5'-dimethoxydiphenyl  di¬ 
sulphide,  m.  p.  81°,  and  by  hydrobromic-acetic  acid 
into  5  -hydroxy  - 1  - phenylbenzthiazole,  m.  p.  227° 
(acetate,  m.  p.  140°).  5-Hydroxy-l-methylbenzthiazole, 
m.  p.  162°,  is  prepared  from  the  5-methoxy-compound 
(Fries  and  Engelbertz,  A.,  1915,  i,  155). 

5-Hydroxy-l-phenylbenzthiazole  gives  on  chlorin¬ 
ation  the  6-cbtoro-compound,  m.  p.  165°  (methyl  ether, 
m.  p.  138°),  and  by  further  chlorination  the  4  :  6 -di¬ 
chloro -derivative ,  m.  p.  199°,  but  no  keto-chloride. 
The  dichloro-compound  is  oxidised  by  nitric  acid  to 
‘an  o-quinone.  Bromination,  on  the  other  hand,  gives 
4-bromo-b-hydroxy-l-phenylbenzthiazole,  m.  p.  169°, 
from  which  the  6-cWoro-4-i>romo-compovuxd,  in.  p.  2050, 
(acetate,  m.  p.  211°),  and  the  4  :  G-dibromo-compound 
may  be  obtained,  but  no  keto-broinide ;  the  dibromo- 
compound  is  oxidised  by  nitric-acetic  acid  to  4 -bromo- 
5  :  O-diketo-l-phenyl-5  :  Q-dihydrobenzlhiazole,  m.  p. 
163°  (impure).  6-NUro-5-hydroxy-l-phenylbenzthi- 
azole,  m.  p.  171°,  obtained  with  a  little  4-nilro-com- 
pound  by  direct  nitration,  is  reduced  to  the  Q-amino- 
compound,  m.  p.  178°  (deeomp.).  4-BromoS-nitro- 
and  b.cMoro-i-nitro-5-hydroxy-l-phenyiberizthiazoles , 
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m.  p.  189°  {decomp. )  and  203°,  respectively,  are 
similarly  prepared  by  nitration. 

2 : 5-DicJdoro-4-?iilrophenol,  m,  p.  117°  (acetate,  m.  p. 
89° ;  2  :  5-dichloro -4  :  6-dinilrophenol,  m.  p.  146°),  pre¬ 
pared  from  2  :  5-dichlorophenol  by  nitration  in  chloro¬ 
form,  reacts  with  sodium  disulphide  to  give  4  :  4'-dt- 
chloro-2  :  2'-dinitro-5  :  o' -dihydroxydiphenyl  disulphide, 
m.  p.  277°  (decomp. ;  diacetale,  m.  p.  194°),  which  is 
converted,  by  reduction  to  i-chloro-2-amino-o-hydroxy- 
thiophenol  [ hydrochloride ,  m.  p.  225°  (decomp.)]  and 
subsequent  benzoylation,  into  i-cliloro-o hydroxy- 
l-phenylbenzlhiazole,  m.  p.  219°,  obtained  as  benzoate , 
m.  p.  152°.  The  4-c7doro-6-&romo-derivative,  m.  p. 
196°  ( acetate ,  m,  p.  225°),  the  i-chloro-G-nilro-dcviv- 
ative,  m.  p.  189°,  and  the  4-c7doro-6-a»uno-derivative 
are  prepared  from  the  4-c/dom-compound ;  the  amine 
gives  on  chlorination  the  tetraehloroketo-chloride, 
m.  p.  177°  (see  below). 

Chlorination  of  5-hydroxy-l-phenylbenzthiazole 
gives  successively  4  :  6  -  d  ichloro-Q-h ydroxy- 1  -phenyl  - 
benzthiazole,  m,  p.  198°,  3  :  3  :  4  :  4  :  6  :  G-hexachloro- 

5- keto-l-phenyl-B  :  4  :  5  :  G-letrahydrobenzthiazole,  m.  p. 
204°,  and  finally  a  hepta-  and  an  octa-chloroketo- 
chloride.  The  hexachloro-compound  is  reduced  by 
stannous  chloride  in  acetic  acid  to  3:4:  G-trichloro- 
o-hydroxy-l-phenylbenzlhiazole,  m.  p.  173°,  obtained 
also  by  hydrolysis  of  its  methyl  ether,  in.  p.  201° 
(prepared  by  chlorination  of  5-methoxy- 1  -phenyl¬ 
benzthiazole).  3:3:4:  i-Tetrachloro-o  :  G-diketo- 1- 
phcnyl- 3  ;  4  :  5  :  G-tetrahydrobenzthiazole,  m.  p.  177°, 
the  chlorination  product  of  6-amino-  or  of  4-chloro- 

6- amino-5-hydroxy-l-phenylbenzthiazole,  is  reduced 
to  3  :  4-dichloro-o  :  G-d ihydroxy- 1  -phenylbenzthiazole, 
m.  p.  247°,  which  is  oxidised  to  the  quinone,  m.  p. 
231°,  obtainable  also  from  the  above  trichloro-com- 
pound  of  m.  p.  173°. 

Thiobenz-p-nitroanilide,  m.  p.  147°,  gives  on  oxid¬ 
ation  with  alkaline  ferricyanide  at  90 — 100°  5-nitro- 
1 -phenylbenzthiazole,  m.  p.  193°,  prepared  also  by 
direct  nitration;  cold  oxidation  yields  bis-p-nitro- 
phenyliminobenzoyl  disulphide,  m,  p.  145°.  5-Benzyl- 
ideneamino-l-phenylbenzthiazole  shows  no  tendency 
to  form  an  acridine  derivative  when  heated  with  its 
hydrochloride.  The  free  5-amino-compound  couples 
with  p-nitrodiazobenzene  to  form  a  dtazoewuno- com¬ 
pound,  m,  p.  209°  (decomp.).  2  : 4-Dinitrophenyl 
thiobenzoate  is  converted  quantitatively  by  chlorin¬ 
ation  into  2  :  i-dinitrophenyl  chloromercaptan, 
(N02)2C6H3-SC1,  m.  p.  99°.  Benz-l-bromo-2-naphlhyl- 
a-mide,  m.  p.  159°,  prepared  by  benzoylation  of 
l-bromo-2-napkthylamine  or  by  bromination  of  benz- 
8-naphthylamide,  gives  with  phosphorus  pentasul- 
phide  the  thioamide,  m.  p.  161°,  which  is  oxidised  to 
the  linear  3 - b romo -\-phe nyl-  3 [8 - naphthalhiazole  (X), 


m.  p.  .156! 


0 
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The  angular  Sa-naphthathiazole,  m.  p.  109°,  is 
similarly  prepared  from  benz-fl-naphthylamide. 
Attempts  to  obtain  5-methoxy- 1 -phenylbenzthiazole 
from  benz-p-anisidide  or  benzylidene-p-anisidine  were 
unsuccessful.  By  the  action  of  hydrogen  sulphide 


on  benzylidene-aniline  or  -p-anisidine,  polymeric  thio- 
benzaldehyde  results  in  quantitative  yield. 

Benzisothiazoles.  [With  K.  Eishold  and  B.  Vabl- 
berg.] — The  reactions  of  benz-4'  :  o'-isothiazoles  show 
a  purely  benzoid  character,  except  in  the  formation 
of  a  keto-chloride  and  a  dicliloro-o-quinone  from 
5-hydroxybenzisothiazole.  Several  new  benzisothi- 
azolium  salts  are  described  (cf.  Fries  and  Brothuhn, 
A.,  1923,  i,  842).  4-Nitro-2-aldehydophenyl  bromo- 
mercaptan(5-nitro-2-bromothiolbenzaIdehyde,4-nitro- 

2-aldehydophenylsulphur  bromide)  ( loc .  cit.),  m,  p, 
171°,  prepared  by  an  improved  method,  reacts 
with  p-toluidine  to  form  5  -  nitro  -  2  -  p  -  tolylbenz- 
4'  :  5' -isolhiazolium  bromide,  m.  p.  240°  [decomp. ; 
chloride,  m.  p.  240°  (decomp,);  cfiloroplcitinale,  m,  p. 
265°  (decomp.)],  and  with  methylamine  to  give  the 
corresponding  2-methyl  compound,  m.  p.  212°  (de¬ 
comp.;  chloroplatinate)i  These,  like  the  2-phenyl 
compound  (loc.  cit.),  are  converted  by  alcoholic 
ammonia  into  o-nitrobenz-4'  :  5'-tsothiazole, ,  m.  p. 
151°;  the  action  of  sodium  hydroxide,  carbonate, 
or  acetate  is  different  in  the  case  of  the  aryl  com¬ 
pounds,  the  products  being  the  di(phenylimine),  m,  p. 
183°,  and  di-(p-tolylimine),  m.  p.  202°,  of  4  :  4'-dinitro- 
2  :  2'-dialdehydodiphenyl  disulphide, 
[ArNICH-CgHjfNOal'S’g].  The  di(methylimine),  m.  p. 
165°  (decomp.),  is  obtained  only  by  prolonged  action 
of  sodium  carbonate  solution.  The  di(arylimines)  on 
chlorination  in  warm  chloroform  regenerate  o-nitro- 
2-arylbenz-4' :  5'-fsothiazolium  chlorides. 

5-AminobenzA' :  o'-iso thiazole,  m.  p.  130°  [ hydro¬ 
chloride, ,  m.  p.  225°  (decomp.) ;  acetyl  derivative, 
m.  p.  172°],  obtained  by  reduction  of  the  o-nitro- 
compound,  is  converted  by  decomposition  of  its 
dtazo-compound  in  concentrated  sulphuric  acid  into 
5-hydroxybenzA'  :  5'-iso thiazole,  m.  p.  156°  [benzoate, 
m.  p.  125° ;  hydrobromide,  m.  p.  240°  (decomp.)]. 
Chlorination  of  the  liydroxy-eompound  yields  success¬ 
ively  the  4-c7doro-derivative,  m.  p.  195°,  the  4 ;  G-di- 
c/itoro-derivative,  m.  p.  176°,  and  finally  4  :  4  :  6  :  6  :  7* 
pentachloro-o-hydroxyA :  5  :  6  :  7 -telrahydrobenz-i’  :  5'- 
isothiazole,  m.  p.  183°,  reducible  to  4  :  6  : 1-lrkhbro- 
5-hydroxybenzA'  :  o' -ieothiazole,  m.  p.  234°,  from  which 
by  oxidation  with  nitric  acid  6  :  7 -dichloro-4  :  o-di- 
keloA  :  o-dihijdrobenz-H  :  5’ -iso thiazole  (XI),  m.  p.  145°, 
is  obtained.  i-Bromo-  [m.  p.  247°  (deeomp.)]  and 
4 :  G-dibromo-  (m.  p.  171°)  derivatives  are  prepared 
by  bromination  of  5-hydroxybenz-4' :  5'-tsothiazole. 
4:-Nitro-2-hydroxybenzA’  :  o'-iaothiazole,  m.  p.  145  , 
and  its  6-6ro»iO-derivative,  m.  p.  185°,  are  obtained 
by  direct  nitration  of  the  4-bromo-  and  4  :  6-dibromo- 
compounds,  respectively,  the  former  also  from 
5-hydroxybenz-4'  :  o'-isothiazole.  Oxidation  of  the 
4  : 6-dibromo-eompomid  with  nitric  acid  ill  acetic 
acid  yields  Q-bromoA :  5-diketoA  :  5-dihydrobenzA’ :  5  - 
iso  thiazole,  m.  p.  131°  (decomp. ;  mo-derivative 
described),  also  obtainable  from  i-chloro-6-bromo- 
5-hydroxybenzA’  :  o'-iaothiazole,  m.  p.  186°,  the  pro¬ 
duct  of  bromination  of  the  4-chloro-compourid. 
5-Aminobenz-4' :  o'-isothiazole  (benzyl  idene  -  derivative, 
m.  p.  101°,  is  not  convertible  into  an  acridine)  couples 
with  diazobenzene  to  form  a  diazoamino- compound, 
but  with  p-nitrodiazobenzene  to  give  an  aminoazo- 
compound,  m.  p.  225°  [deeomp.;  acetyl  derivative, 
m.  p.  270°  (deeomp.)]. 
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3-Nitro-G-thiolbenzophenone,  m,  p.  125°  ( methyl  ether, 
m.  p-  89°;  disulphide,  m.  p.  177°),  is  prepared  from 
G-chloro-3-mtrobcnzophenone,  m.  p.  80°  (Ullmann  and 
Ernst,  A,,  1906,  i,  205),  by  the  action  of  sodium 
sulphide  and  sulphur.  By  using  less  sulphide,  there 
is  obtained  4  :  4' -dinit-ro-2  :  2' -dibenzoyldiphenyl  sul¬ 
phide,  in.  p-  205°,  and,  by  subsequent  bromination 
in  boiling  carbon  tetrachloride,  2-nitro-G-bromothiol- 
benzophenaw,  m.  p.  146°  (decomp.),  which  is  con¬ 
verted  by  ammonia  into  ft-nitro-2-phenylbenzA'  :  5'- 
mthiazole,  m.  p.  124°,  The  bromo-mercaptan  reacts 
as  usual  with  aniline,  p-toluidine,  and  xnethylamine 
to  rive  benziaothiazolium  bromides, 

°  CPh 

N02,C6H3<_g_^>NRBrr,  melting  and  decomposing  at 

303—306°,  319 — 320°,  and  201°,  respectively.  By  the 
action  of  aqueous  ammonia  or  sodium  hydroxide  on 
a  cold  alcoholic  solution  of  the  phenobromide,  there 
is  formed  5-nitro-2-anilinothiolbenzophenone  (XII), 
m.  p.  147°,  which  is  stable  to  alkali,  but  is  converted 
by  hydrogen  bromide  in  cold  benzene  into  aniline 
faydrobromide  and  the  bromo-mercaptan.  The  p-tolyl 
compound  similarly  gives  5  -  nitro- 2  -  p- toluid math  iol- 
knzophenone,  m.  p.  14S°.  The  methobromide,  on  the 

NOj/NcOBh  NO/^CPhlNMe, 

(XII.)  1  JS-NHPh  \_JS-OH  (XIII.) 

other  hand,  gives  with  ammonia  5-nitro-2-phenyl- 
benz-4' :  5'-isothiazole,  and  with  sodium  hydroxide  a 
compound,  C1.1H1203N2S  (probably  XIII),  m.  p.  110°, 
which  regenerates  the  methobromide  when  ground 
with,  dilute  hydrobromic  acid.  A  similar,  but  much 
less  stable,  compound  is  obtained  by  the  action  of 
sodium  hydroxide  on  5-nitro-2-methylbenz-4'  :  5'-tso- 
thiazolium  bromide,  G-Amino-2-phenylhenz-4'  :  5'- 
mthiazole,  m.  p.  131°  ( hydrochloride ,  in.  p.  266°; 
acetyl  derivative,  m.  p.  109 — 110°),  prepared  by 
reduction  of  the  5-nitro-eompound,  is  diazotised  in 
50%sulphuric  acid,  forming  a  diazonium  sulphate,  m.  p. 
166°  (decomp. ;  couples  normally  with  R-salt  and 
dimethylaniline),  which  when  heated  in  acetic  acid 
gives  5 -hydroxy -2 -phenylbenzA'  :  5’ -isothiazole,  m.  p. 
226°  (dccomp. ;  acetate ,  m.  p.  100°;  methyl  ether, 
m.  p.  80°),  or  in  alcohol  with  copper  powder  gives 
i-phtnijlbmz-i' :  o'-iso thiazole,  m.  p.  71°.  From  the 
5-hydroxy-compound  are  prepared  the  i-chloro-  (m.  p. 
206°;  acetate,  m.  p.  81°),  4  :  G-dichloro-  (m.  p.  216°; 
acetate,  m.  p.  170°),  4-bromo-  (m.  p.  216°;  acetate, 
m.  p.  89°),  4  :  Gdibromo-  (m.  p.  201°;  acetate,  m.  p. 
162°),  and  4 -nitro-  [m,  p.  220°  (decomp.) ;  acetate, 
ffl.  p.  159°]  derivatives ;  no  keto-halide  is  formed. 
Nitration  of  o-acetamido-3-phenylbenz-4'  :  o'-fsothi- 
®ile  gives  the  4-?u‘(ro-derivative,  m.  p.  222°,  and  on 
hydrolysis  the  i-mtro-B-amma-compound,  m.  p.  208°, 
which  gives  with  diazobenzene  a  diazoamino-com- 
Pound,  m.  p.  140_-143°. 

Indazoles.  [With  H.  Tampkb,] — In  the  indazole 
series,  linear  quinolines,  keto-chlorides,  and  o-quinones 
are  obtainable,  hut  the  naphthoid  character  is  not 
we  marked.  5-Aminoindazole,  m.  p.  181°  (von 
Auwers  and  Lange,  A.,  1922,  i,  684 ;  acetyl  derivative, 
m'  P-  is  best  obtained  as  sulphate  from  the 
zmc  chloride  double  salt,  prepared  by  reduction  of 

e  ®tr°-compound  in  alcohol  with  zinc  and  hydro¬ 


chloric  acid.  Metliylation  of  5-nitroindazole  with 
methyl  sulphate  gives  a  mixture  of  5-nitro- 1  -methyl - 
indazole,  m.  p.  129°  (Noclting,  A.,  1904,  i,  690),  and 

5 -nitro - 2-methylindazole,  m.  p.  163°,  separable  by 
extraction  of  the  former  with  20  parts  of  water  at 
90°.  Both  give  the  same  melhiodkle,  m.  p.  203° 
(decomp,),  and  are  reduced  by  ferrous  sulphate  and 
ammonia  to  the  corresponding  amines ,  m.  p.  105° 
and  127°,  respectively.  Attempts  to  prepare  6-hydr- 
oxyindazoles  by  decomposition  of  diazotised  5-amino- 
indazole  and  -2-methylindazole  give  only  azo-com¬ 
pounds,  5 -hydroxy -4  :  d'-azoindazole,  decomp.  290° 
(triacetyl  derivative,  m.  p.  245°),  and  o-hydroxy-2  :  2'- 
dimethyl- 4  :  5 ' -azohidazole,  m.  p.  215°  (deeomp. ;  acetyl 
derivative,  m.  p.  206°).  Isomeric  2-ch1aro-5-nitro- 
benzophenonephenylhydrazones,  red  crystals,  m.  p.  171°, 
and  yellow  crystals,  m.  p.  134°,  separable  by  means 
of  alcohol,  are  both  converted  by  warm  aqueous- 
alcoholic  sodium  hydroxide  into  5-nitro-l  ;  2-diphenyl - 
indazole,  m.  p.  181°,  reducible  by  stannous  chloride 
to  the  amine,  m.  p.  60 — 65°  [hydrochloride,  m.  p.  312° 
(decomp.);  acetyl  derivative,  m.  p.  163°;  stable  di¬ 
azonium  sulphate,  m.  p.  165°  (decomp.),  coupling 
normally  with  R-salt,  but  giving  no  kydroxydiphenyl- 
indazole  on  decomposition].  Reduction  with  tin 
and  hydrochloric  acid  gives  4-chloro-o-amino-l  :  2-di- 
phenylindazole,  m.  p.  149°  (acetyl  derivative,  in.  p, 
233 — 234°).  5-Amino-l  :  3-diphenylindazole  is  con¬ 
verted  by  chlorination  into  a  keto-chloride, 
4  :  4  :  6  :  7  :  7  -  pentachloro  -  5  -  keto  -1:3-  diphenyl  - 
4:5:6:  7 -tetrahydroindazole,  m.  p.  159°  (decomp.), 
which  on  reduction  yields  difficultly  separable  di-  and 
tri-chloro-5-hydroxy-l  :  2-diphenylindazoles.  6-Amino- 
indazole  (Witt,  Noelting,  and  Grandmougin,  A.,  1893, 
i,  46)  forms  a  triacetyl  derivative,  6 -diacetylammo- 
2-acetylindazole,  m.  p.  133°  (monoacetyl  derivative, 
m.  p.  248°;  diacetyl,  m.  p.  184 — 185°),  and  is  con¬ 
verted  by  Skraup’s  reaction  into  5  :  G-pyrazoloquinol- 

.  ch:ch-c - c — NH  OP7O0  , 

6h:n-1>ch:ch.c-ch:n  ■  “•  »•  278  <“*• 

iodide,  m.  p.  220°).  7 -Ohloro-6-aminoindazole,  m.  p. 
179°,  obtained  in  the  form  of  its  acetyl  derivative, 
m.  p.  215°,  by  chlorination  of  G-acetamidoindazole, 
gives  the  linear  8-chloro-l  :  6 -pyrazoloquinoline, 

H.CH-fl-CH-9  NH  m  p  228°  (hydrochloride, 


h:n— c-cci:c-ch:n 

m.  p.  212°). 

[With  It.  Weldert.] — 6-Aminoindazole  is  con¬ 
verted  by  chlorination  into  a  keto-chloride,  not  obtained 
pure,  which  when  heated  with  dilute  acetic  acid  yields 
4:5: 1  -trichloro-1  -hydroxy-G-keto-6  :  7 -dihydroindazole 

hydrate  ^  ~<T'C1  -  15o— 160° 

njarate, 

(decomp.),  hydrolysable  to  an  o-quinone.  Reduction 
of  the  keto-chloride  gives  4:5:  7-trichloro-G-hydroxy- 
indazole,  m.  p.  220°  [decomp, ;  diacetyl  derivative, 
m.  p.  172°  (decomp.)],  which  is  readily  converted  into 
the  same  o-quinone,  4  :  G-dichloro-G  :  7 -dilcelo-6  :  7 -di- 
hydroindazole,  exploding  above  350°,  and  the  corre¬ 
sponding  dihydroxy -cowpoxxask  ( diacetate ,  m.  p.  243°). 
The  o-quinone  condenses  with  aniline  to  form  5 -chloro- 
4-phenylimino-G-hydroxy-l  -keto- 4  :  7  - dihydroindazole, 
m.  p,  above  500°  (decomp.),  which  is  hydrolysed  by 
hydrochloric  acid  to  give  the  o-chloro-G-hydroxy-i  :  1- 
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quinone  (acetate,  m.  p.  174°).  This  is  oxidised  by 
chlorine  to  5  :  o-dichloro-4  :  6  :  l-trikeio-4: :  5  :  6  :  7- 
tetrahydroindazole,  m.  p.  183°  (decomp.),  and  further 
by  nitric  acid  to  the  4  :  5  :  6  : 1 -tetraketone,  m.  p. 
above  300°  (decomp.).  The  dichlorotriketonc  and 
the  tetraketone  condense  with  o-phenylenediamine, 
giving,  respectively,  the  compounds,  C13H60N4C12  and 
CUH10N0,  both  melting  and  decomposing  above  300°. 
Treatment  of  the  tetraketone  with  sodium  carbonate 
solutions  converts  it  into  the  5  :  6-dihydroxy-i  :  7- 
quinom,  m.  p.  290°  (decomp.),  similar  in  properties 
to  isonaphth  azarin.  Pyrazolone-4  :  5-dicarboxylic 
acid,  m.  p.  244°,  results  from  the  oxidation  of  4  :  5 -di- 
chhro-6  : 1-diketo-G  :  7 -dihydroindazole  with  bleaching  - 
powder  solution.  C.  Holutns. 

Thiazole  series.  I.  Action  of  hydrochloric 
acid  on  allylthiosemicarbazide.  S.  C.  De  (J. 
Indian  Chem.  Soc.,  1927,  4,  6 — 10). — 8-Allylthio- 
semicarbazide  (I),  when  heated  with  hydrochloric 
acid  in  a  sealed  tube,  yielded  2-hydroxy-5-methyl- 
thiazole,  in.  p.  200°  ( acetyl  derivative,  m.  p.  242°; 
benzoyl  derivative,  m.  p.  243°;  ni Iroso - dcr i vative , 
m.  p.  138°).  An  unsuccessful  attempt  was  made  to 
prepare  a  thiazolehydrazine  by  hydrolysis  of  thiazoles 
similarly  derived  from  a-substituted  8-allylthiosemi- 
earbazides.  The  action  of  benzaldehyde  on  (I)  gave 
<x-benzylide?ie-H-aUylthiosemicarbazide,  m.  p.  125°, 
which,  when  treated  as  above,  yielded  2 -benzylidene- 
hydrazido-5-methylthiazole,  m.  p.  141°  (acetyl  derivative, 
in.  p.  119°;  benzoyl  derivative,  m.  p.  150°;  nitroso- 
derivative,  m.  p.  120°),  and  this,  on  hydrolysis,  gave 
the  same  hydroxymethylthiazole.  Prom  a-phenyl- 
8-allylthiosemicarbazide  was  obtained  2-phenylhydr- 
azido-5-methylthiazole,  m.  p.  94°  (acetyl  derivative, 
in.  p,  190°;  benzoyl  derivative).  Treatment  of  (I) 
with  boiling  phenylthiocarbimide  yielded  a-thiocarb- 
aniiido-8-allylthiosemicarbazide,  and  this,  when  heated 
with  hydrochloric  acid,  formed  2 -allylimino-5 -thion- 
1:3:  4 -thiodiazole,  m.  p.  136°.  B.  W.  Anderson. 

Action  of  carbamide  on  thiosemicarhazides  : 
simultaneous  formation  of  thiourazoles,  amino- 
ketothiodiazoles,  endoxytriaz ole ,  and  amino- 
tMoltriazoles.  P.  C.  Guela  and  P.  C.  Sen  (J. 
Indian  Chem.  Soc.,  1927,  4,  43—50 ;  of.  A.,  1922,  i, 
875). — Carbamide  was  heated  at  130—140°  with 
various  8-arylthiosemicarbazides  for  5—6  hrs.  Pour 
types  of  compound-  were  simultaneously  formed  in 
each  case,  the  formation  of  which  can  be  explained 
by  assuming  that  both  syn-  and  anti-forms  of  the 
8-arylthiosemicarbazides  take  part  in  the  reaction. 
Thus  from  S-phenylthiosemiearbazide  4-phenylthio- 
urazole  (dimethyl  derivative,  m.  p.  110°);  2 -anilino- 
5-thiol-l-phenyl-l  :  3  :  4 -triazole,  m.  p.  210°  (methyl 
derivative,  m.  p.  209°) ;  2  :  oendoxy-l  :  3  :  4 -triazole, 
m.  p.  250°  (acetyl  derivative,  m.  p.  242°),  and  5 -anilino- 
2-keto-2  :  3-dihydroxy-l  :  3  :  A -thiodiazole,,  m.  p.  246°, 
were  obtained.  Similarly,  8  -(p-  tolyl)  thi  osem  icarb  - 
azide  yielded  4-p -tolylthiourazole,  m.  p.  175°  (dimethyl 
derivative,  m.  p,  142°) ;  2-p-toluidino-o-thiol-\-p- 
tolyl-l  :  3  : 4 -triazole,  m.  p.  187°  (benzoyl  derivative, 
m.  p.  100°;  methyl  derivative,  m.  p.  178°);  endoxy- 
triazole,  and  5-p-toluidino-2-keio-2  : 3-dihydro-l :  3  :  4- 
tkiodiazole ,  m,  p;  227°,  and  8-xylylthiosemicarbazide 
yielded  d-xylylthiour azole,  m,  p,  195°  ( disulphide ,  m.  p. 
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240°) ;  2 -xylylamino-5-thiol-  1-xylyl- 1  :  3  :  4 -triazole, 

m,  p.  200°;  endoxytriazole,  and  5-xylylamvno-2-keto- 
2  :  3-dihydro-l  :  3  :  4 -thiodiazole,  m.  p.  218 — 219°. 
The  endoxytriazole  was  also  formed  when  carbamide 
reacted  with  thiosemicarbazide  or  semicarbazide. 

B.  W.  Anderson. 

Catalytic  hydrogenation  of  hsemin.  R.  Kuhn, 
L.  Braun,  C.  Seyffert,  and  M.  Porter  (Ber.,  1927, 
60,  [5],  1151 — 1159). — Contrary  to  the  observations 
of  Fischer  and  Hahn  (A.,  1914,  i,  887),  h semin  adds 
only  1  mol.  of  hydrogen  in  sodium  hydroxide  solution 
in  presence  of  pallatised  charcoal  or  platinum  oxide ; 
from  this  solution  the  product  cannot  be  isolated,  but 
if  the  operation  is  performed  in  a  mixture  of  pyridine 
and  chloroform,  dihydroheemin,  C34H3204H,.FeCl,  is 
obtained.  The  absorption  spectra  of  h semin  and 
dihydrohsemin  are  very  closely  similar,  but  the  sub¬ 
stances  are  distinguished  from  one  another  by  their 
catalytic  activity  and  by  the  possession  of  3  and  5 
“  active  hydrogen  atoms,”  respectively.  The  form¬ 
ation  and  properties  of  the  new  compound  lend  sup¬ 
port  to  Kuster’s  hsemin  formula,  and  indicate  the 
probable  presence  of  the  grouping  (I).  The  observ¬ 
ation  that  triphenyl- 
methyl  chloride  does 
p.r  not  evolve  gas  when 
1 1  treated  with  magnes¬ 
ium  methyl  halide 
deprives  Fischer’s 
supposition  that  the  third  11  active  hydrogen  atom  ” 
of  hsemin  is  actually  the  chlorine  atom  attached  to 
iron  of  some  of  its  support.  The  presence  of  5,  3,  3, 
and  3  “  active  hydrogen  atoms  ”  in  mesoporphyrin 
dihydrochloride,  in&soporphyrin,  the  complex  copper 
salt  of  mesoporphyrin,  and  m&sohsemm,  respectively, 
appears  to  strengthen  the  view  of  Kunz  and  Kress 
that  a  FeCl  group  with  univalent  iron  is  present  in 
hsemin. 

In  aqueous-alkaline  solution,  the  hydrogenation 
of  hsemin  at  a  platinum  oxide  or  other  contact  cannot 
be  caused  to  proceed  beyond  the  dihydro-stage;  in 
piperidine-chloroform,  the  strongly  basic  perhydro- 
hcemin  is  formed,  which  gives  the  characteristic  hsemin 
spectrum. 

Ability  of  hsemin  and  its  derivatives  to  effect  the 
catalytic  decomposition  of  hydrogen  peroxide  appeare 
to  be  intimately  connected  with  the  chemical  con¬ 
stitution  of  the  molecule.  The  sequences  of  activity 
vary  greatly  with  the  experimental  conditions. 

H.  Wren. 

Hsern  och  rom  ogen  and  haemoglobin.  W. 

Kuster  (Ber.,  1927, 60,  [A],  1139 — 1141). — Repetition 
of  Clement’s  work  has  shown  that  the  action  of 
sodium  hydroxide  on  hsemin  in  absence  of  air  and 
reducing  agents  yields  a  sodium  salt  of  hydroxy- 
hsemin  which  doe3  not  give  the  hsemochromogen 
spectrum  unless,  as  in  Clement’s  experiments,  hydr¬ 
azine  hydrate  is  added  to  its  solution.  It  is  therefore 
unnecessary  to  abandon  the  hypothesis  (ef.  A.,  19zo, 
315)  that  hsemin  has  its  radical  nature  masked  because 
the  unsaturated  position  is  not  localised.  _  , 

Hsematin  is  converted  by  hydrogen  bromide  in 


acetic  acid  into  two  porphyrins, 
CSjH;J50.,INr,Br ;  the  latter  substance  is 
acid  containing  one  methoxyl  group. 


34O5N4  and 
a  monobasic 
H.  Wren. 
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p-Pyridyl-a-pyrrolidine  (nornicotine).  M. 
Polonovski  and  M.  Polonovski  (Compt.  rend.,  1927, 
184,  1333—1335;  cf.  A.,  1926,  367).— N- Acetyl- 
nornicotine,  [a]D  —13-6°,  and  X -benzoylnomicotine,  pre¬ 
pared  from  the  W-oxide  of  nicotine,  give  on  hydro¬ 
lysis,  nornicotine,  [a]D  —20°  [picrate,  m.  p.  135°  (mono- 
atid  di-hydrochloride),  chloroaurate,  m.  p.  210—212° 
(decomp.),  m/roso-derivative].  E.  H.  Sharrles. 

Vasicine — an  alkaloid  present  in  Adhatoda 
vasica.  II.  T.  P.  Ghose  (J,  Indian  Chem.  Soc., 
1027,  4,  1 — 5). — Vasicine,  when  treated  with  phos¬ 
phorus  oxychloride  and  pentaehloride,  yields  chloro- 
v asicine,  CnHuN2Cl,  m.  p,  136 — 137°,  which  on 
reduction  gives  a  base,  CuH12N2,0-5H2O,  m,  p. 
87—88°  ( hydrochloride ,  m,  p.  255 — 256°  ;  ckloro- 
plalinate).  Vasicine  is  oxidised  by  potassium  per¬ 
manganate  to  4-hydroxyquinazoline,  and  yields 
o-aminobenzoic  and  acetic  acids  when  fused  with 
potassium  hydroxide.  Thus  vasicine  is  probably 
either  2-propyl-  or  2-isopropyl-4-hydroxyquinazoline. 

B.  W.  Anderson. 

Microchemical  reactions  of  codeine.  M. 
Waqenaar  (Pharm.  Weekblad,  1927,  64,  671—676). 
—A  summary  of  the  optical  properties  of  the  alkaloid, 
and  of  its  commoner  reactions.  S.  I.  Levy. 

Microchemical  detection  of  alkaloids.  II. 

A.  Heiduschka  and  N.  I.  Meisner  (Arch.  Pharm., 
1927,  265,  455—461). — Tables  are  given  showing  the 
smallest  quantities  of  caffeine,  theobromine,  strych¬ 
nine,  brucine,  quinine,  morphine,  and  codeine  that 
can  be  detected  by  various  reagents  in  simple  aqueous 
solution  and  in  a  2%  aqueous  solution  of  lactic  acid. 

W.  A.  Silvester. 

Identification  of  alkaloids.  W.  M.  Cumming 
(Proc.  Roy.  Phil.  Soc.  Glasgow,  1927,  54,  26 — 31). — 
See  A.,  1925,  i,  572. 

Phosphlno-magnesium  compounds.  A.  Job 
and  G,  Dusollier  (Compt.  rend.,  1927,  184,  1454 — 
1456). — Phenylphosphine  and  magnesium  ethyl 
bromide  react  in  benzene-ethereal  solution  to  give 
ethane  in  amount  corresponding  with  the  equation 
PH,Ph+2PhMgBr=PPh(MgBr)2+2C2H6.  The 

greenish- brown  solution  probably  contains  dimag- 
nesiuni  phenylphosphine  dibromide.  Since  it  is 
decomposed  by  water,  yielding  phenylphosphine,  and 
affords  a  white  precipitate  with  carbon  dioxide,  prob- 
a%  of  PPh(CG2MgBr)2,  whilst  with  ethyl  chloro- 
formate  in  benzene  it  gives  ethyl  ph enylphosph  ino- 
tmrboxylate,  PPh(C02Et)2,  b.  p.  150— 153°/L-5  mm. 
■umilarly,  diphenylpliosphine  affords  magnesium  di- 
ewnylphosphine  bromide,  PPlvMgBr,  yielding  ethyl 
MpnenyiphosjAmocarboxylate,  b.  p.  185 — 188°/5 — 6 
mm-  Phosphine  and  magnesium  ethyl  bromide 
word  a  white  powder  in  which  two  phosphine 
.  rogen  atoms  have  apparently  been  replaced  by 
oagnesium  bromide.  Only  one  hydrogen  atom  in 
phenylphosphine  could  be  replaced  by  zinc  iodide 
ffhen  treated  with  zinc  ethyl  iodide  (cf.  Gal,  A.,  1883, 
h  It.  Brightman, 

Organic  compounds  of  arsenic.  V.  Electro- 
jui  reduction  of  3~nitro-4-hydroxyphenyl- 
(M  ^  ac^-  ^  Mats  can y a  and  H.  Nakata 
Coll  Sci.  Kyoto,  1927,  10,  199—210).— 
3  r 


Electrolytic  reduction  (in  an  atmosphere  of  carbon 
dioxide)  of  3-nitro-4-hydroxyphenylarsinic  acid  with 
a  mercury  cathode  in  presence  of  hydrochloric  acid 
gives  3-amino-4-hydroxyphenylarsine  hydrochloride 
or  3  :  3'-diamino-4  :  4' -dihydro xyarsenobenzene  hydro¬ 
chloride  (salvarsan),  according  as  the  hydrochloric 
acid  is  below  or  above  4-7 N.  The  arsine  is  the  sole 
product  if  the  hydrochloric  acid  is  replaced  by  sulphuric 
acid  of  varying  concentration.  The  effects  of  different 
cathodes,  current  density,  and  temperature  were 
studied;  the  results  are  tabulated.  H.  Burton. 

Manufacture  of  asymmetrically  acylated 
amino-derivatives  of  arylarseno-compounds.  G. 
Newbery,  and  May  &  Baker,  Ltd. — See  B.,  1927, 

507. 

Manufacture  of  asymmetrical  aryl-arseno- 
compounds.  G.  Newbery,  F.  J.  Paxon,  and  May 
&  Baker,  Ltd. — See  B.,  1927,  507. 

Porphyrins.  E.  Mertens  (Z.  physiol.  Chem., 
1927,  167,  179 — 187). — The  spectrochemieal  reaction 
with  bromine  (Schumm,  A.,  1926, 538)  and  the  grating- 
spectrometer  of  Schumm  (this  vol.,  437)  are  used  to 
differentiate  between  the  different  porphyrins,  spectra 
of  the  bromine  compounds  showing  marked  differences. 
Aqueous  and  alcoholic  solutions  of  bromine  give 
similar  results,  except  in  the  case  of  mesoporphyrin, 
and  this  compound  can  be  distinguished  from  all  the 
other  porphyrins  investigated  by  this  alcoholic  bromine 
test.  Eight  preparations  of  Nencki’s  hajmatopor- 
phyrin  gave  absorption  bands  practically  identical 
•with  those  previously  recorded  by  Schumm  (A.,  1914, 
ii,  401).  v  A.  Wormall. 

Isolation  of  some  hitherto  undescribed  pro¬ 
ducts  of  hydrolysis  of  proteins.  IV.  S.  B. 
Schryver  and  H.  W.  Buston  (Proc.  Roy.  Soe., 
1927,  B,  101,  519 — 527). — The  diamino-nitrogen 
fraction  of  the  amino-acids  formed  from  gelatin  by 
hydrolysis  is  increased  if  the  gelatin  is  first  treated 
with  cold  hydrochloric  acid.  This  is  entirely  ac¬ 
counted  for  by  an  increase  in  the  arginine  and  lysine 
and  by  the  presence  of  JMysine.  It  is  improbable 
that  the  dl-lysine  arises  from  racemisation  of 
the  active  lysine  normally  present  (cf.  A.,  1926,  749, 
1049).  ”  W.  O.  Kermack. 

Mol.-wt.  determinations  of  proteins  in  phenol. 
N.  Troensegaard  and  J.  Schmidt  (Z.  physiol.  Chem., 
1927,  167,  312—313). — A  reply  to  the  criticism  by 
Cohn  and  Conan t  (A.,  1926,  891)  of  a  previous  paper 

(A.,  1924,  i,  581).  A.  Wormall. 

Analysis  of  proteins  and  the  products  of  their 
degradation  by  adsorption.  E.  Waldschmidt- 

Leitz  and  A.  Schaffner  (Ber.,  1927  ,  60,  [A],  1147 — 
1151). — The  product  is  submitted  to  fractional  adsorp¬ 
tion,  and  comparative  determinations  of  some  analyt¬ 
ical  characteristic  of  it  are  made  in  the  residual 
solutions.  The  constancy  or  inconstancy  of  the 
quotients  from  the  data  thus  supplied  (e.g,,  nitrogen 
content,  free  amino-group  content,  or  specific  rotation) 
is  a  criterion  of  the  homogeneous  or  heterogeneous 
nature  of  the  product.  The  behaviour  of  clupeine, 
salmine,  scombrine,  and  histone  towards  ferric  hydr¬ 
oxide  causes  them  to  be  regarded  as  homogeneous. 
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Tryptoclupeon  in  neutral  or  acid  media  is  separated 
by  ferric  hydroxide  into  a  more  complex,  readily 
adsorbed  portion,  the  individuality  of  which  is  not 
established  at  a  less  complex,  difficultly  adsorbed 
portion  which  appears  homogeneous  as  j  udged  by  the 
constancy  of  the  specific  rotation  or  the  ratio  N/NH3 
in  the  residual  solutions.  In  alkaline  solution  trypto¬ 
clupeon  behaves  as  an  individual  towards  ferric 
hydroxide,  since  the  basic  properties  of  the  com¬ 
ponents  are  too  pronounced  and  too  similar  to  permit 
separation  under  these  conditions.  H.  Wren. 


Volumetric  determination  of  hexamethylene¬ 
tetramine.  (Mrs.)  C.  Kollo  and  B.  N.  Angelesou 
(Bui.  Soc.  Chim.  Romania,  1926,  8,  17 — 20). — Hexa¬ 
methylenetetramine  (0-15 — 0-2  g.)  is  treated  with  an 
excess  of  0-5Ar-picrie  acid  solution,  and  after  separ¬ 
ation  of  the  precipitated  hexamethylenetetramine 
picrate,  m.  p.  157°,  the  excess  of  picric  acid  is  deter¬ 
mined  by  titration  with  standard  sodium  hydroxide 
solution.  The  method  is  accurate  to  ±0-3%,  and 
can  bo  used  for  the  determination  of  small  amounts 
of  hexamethylenetetramine  in  wine.  H.  Burton. 


Biochemistry. 


Determination  of  respiratory  quotient  of  small 
animals.  L.  G.  Wesson  (J.  Biol.  Chem.,  1927,  73, 
499 — 506). — An  apparatus  of  the  closed-circuit  type 
is  described,  in  which  the  air  is  circulated  by  a  pump  ; 
the  carbon  dioxide  is  determined  by  absorption  in 
standard  sodium  hydroxide  solution,  with  subsequent 
titration;  the  oxygen  used  up  is  replaced  from  a 
graduated  container,  so  as  to  maintain  a  constant 
pressure,  and  is  thus  determined  volumetric  ally. 

C.  R.  Harington. 

Blood  as  a  physicochemical  system.  V. 
Composition  and  respiratory  exchanges  of 
normal  human  blood  during  work.  A.  V.  Bock, 
D.  B.  Dill,  L.  M.  Hurxthal,  J.  S.  Lawrence, 
T.  C.  Coolidge,  M.  E.  Dailey,  and  L.  J.  Henderson 
(J.  Biol.  Chem.,  1927,  73,  749—766;  cf.  A.,  1924,  i, 
780). — Tables,  and  a  nomographic  representation,  are 
iven  of  the  changes  occurring  in  normal  human 
lood  as  the  result  of  work  sufficient  to  raise  the 
oxygen  consumption  to  seven  times  the  basal  value. 
By  such  work,  the  oxygen  capacity  was  raised  about 
10% ;  there  was  a  10%  increase  in  the  concentration 
of  serum-proteins  and  a  slight  increase  in  that  of 
base ;  the  lactic  acid  is  increased,  and  the  hydrogen 
carbonate,  to  a  much  less  extent,  decreased. 

C.  R.  Harington. 

Colorimetric  determination  of  oxygen  satur¬ 
ation  of  blood.  J.  Holl6  and  S.  Weiss  (Biochem. 
Z.,  1927,  185,  373 — 378). — A  colorimeter  of  the 
Duboscq  type  is  so  modified  that  a  layer  of  hcemolysed 
blood  1  mm .  thick  can  be  matched  against  a  20  mm . 
layer  of  the  same  blood  20  times  diluted  and  fully 
oxygenated  or  fully  reduced  plus  a  layer  of  similarly 
diluted  blood  fully  reduced  or  fully  oxygenated.  The 
thickness  of  the  last-mentioned  layer,  determined  by 
experiment,  indicates  the  proportion  of  haemoglobin 
to  oxyhaunoglobin,  or  vice  versa ,  in  the  undiluted 
blood.  The  error  of  the  method  is  about  5%. 

C.  R.  Harington. 

Total  carbon  dioxide  content  of  the  blood  of 
marine  and  of  fresh-water  invertebrates.  M. 
Duval  and  P.  Portier  (Compt.  rend.,  1927,  184, 
1594 — 1596). — The  total  carbon  dioxide  content  of 
the  blood  of  marine  invertebrates  ranges  from  5  to 
17  e.e.  (at  0°  and  760  mm.)  per  100  c.c.  of  blood, 
that  of  fresh-water  invertebrates  from  21-5  to  62  c.c. 
These  values  do  not,  apparently,  bear  any  relationship 
to  the  amount  of  carbon  dioxide  In  the  particular 


water  in  question.  The  corresponding  value  for  the 
blood  of  terrestrial  gastropods  is  from  45  to  60  e.o. 
Pigures  are  given  for  typical  crustaceans,  gastropods, 

and  cephalopoda.  G.  A.  C.  Gough, 

Regulation  of  [H‘]  of  the  blood.  I.  Course  oi 
the  potential  of  blood  measured  with  the  quin- 
hydrone  electrode.  II.  Influence  of  process  of 
dissolution  of  quinhydrone  on  course  of  the 
potential.  III.  Potentials  of  serum,  plasma, 
red  blood-corpuscles,  and  haemoglobin  solutions. 
S.  K.  Liu  (Biochem.  Z.,  1927,  185,  242—254,  255- 
262,  263 — 274). — I.  The  quinhydrone  electrode  indic¬ 
ates  a  slightly  higher  pa  for  blood  than  docs  the 
hydrogen  electrode.  The  potential  of  blood  diluted 
with  3  vols.  of  water  as  observed  by  the  quinhydrone 
method,  using  a  platinum  electrode,  shows  a  sharp 
rise  in  the  first  minute,  a  constant  level  for  1—2  min., 
and  thereafter  a  steady  fall  of  about  1  millivolt  per 
min. ;  the  effect  is  exaggerated  by  insufficient  mixing 
of  the  solution.  A  less  marked  variation  is  obtained 
by  the  use  of  a  gold  electrode. 

II.  The  variation  in  potential  observed  with  quin¬ 
hydrone,  owing  to  the  slow  process  of  dissolution  of 
the  substance,  is  largely  suppressed  by  the  presence 
of  buffers ;  the  more  acid  the  solution  the  less  the 
variation  and  the  more  easily  it  is  suppressed ;  whole 
blood  is  a  much  more  efficient  buffer,  in  this  respect, 
than  a  simple  phosphate  mixture  or  than  urine. 

III.  Potential  variations,  of  the  type  described 
above  for  diluted  whole  blood,  are  observed  in  an 
exaggerated  form  with  diluted  serum  and  plasma 
and,  to  a  much  less  extent,  with  solutions  of  hemo¬ 
globin  and  suspensions  of  red  blood-  corpuscles  which 
are  rich  in  buffer  substances.  In  view  of  these  results, 
the  quinhydrone  electrode  is  not  adapted  to  the 
investigation  of  poorly-buffered  tissue  fluids. 

C.  R.  Harington. 

Permeability  of  human  red  blood-corpuscles. 
A.  M.  Wakeman,  A.  J.  Eis  enman,  and  J.  P-  Petebs 
(J.  Biol.  Chem.,  1927,  73,  567— 5S0).— After  addition 
to  human  blood  in  vitro  of  various  sodium  and  potass¬ 
ium  salts  in  amounts  of  29-1 — 100-4  milliequiv.  oi 
base  per  1000  c.c.  of  blood-serum,  the  changes 
observed,  as  between  red  blood-corpuscles  and  serum, 
consisted  entirely  in  a  transfer  of  water,  carbon 
dioxide,  and  chlorine  across  the  cell  membrane;  no 
evidence  could  be  obtained  that  the  latter  was  perme¬ 
able  to  the  cations.  C.  R.  Harington. 
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Determination  of  chlorine  in  organs  and  in 
blood.  M.  Delaville  and  D.  Broun  (Bull.  Soc. 
Chim.  bid.,  1927,  9,  621— 623).— The  dried  material 
is  destroyed  by  fuming  nitric  acid  in  presence  of 
silver  nitrate  at  100°.  Small  additions  of  potassium 
permanganate  accelerate  the  decomposition,  and  the 
excess  may  be  removed  by  means  of  oxalic  acid.  The 
silver  chloride  so  obtained  is  purified  by  reprccipit- 
ation,  dried,  and  weighed.  E.  A.  Lunt. 

Distribution  of  non-protein  sulphur  of  the 
blood  between  serum  and  corpuscles.  L.  Reed 
and  W.  Denis  (J.  Biol.  Chem.,  1927,  73,  623— 
626). — In  human  blood,  inorganic  sulphates  ate 
present,  almost  exclusively  in  the  plasma,  whilst  in 
the  dog,  the  ox,  and  the  goat  they  are  distributed 
more  or  less  equally  between  plasma  and  corpuscles. 
Neutral  sulphur,  in  all  species  investigated,  is  present 
for  the  most  part  in  the  corpuscles. 

C.  R.  Harington. 

Proteolytic  enzymes  in  blood-serum.  VIII, 
Possibility  of  fundamental  unity  of  blood 
enzymes.  M.  von  Falkenhausen  (Biochem.  Z., 
1927,  185,  334 — 343). — Galvialo’s  preparation  {ibid., 
177,  266)  shows  diastatie,  lipolytic,  and  proteo¬ 
lytic  activity  in  a  non-specific  alkaline  medium;  in 
the  first  two  cases,  the  activity  is  somewhat  enhanced 
by  the  presence  of  the  electrolytes  of  saliva  and  of 
duodenal  juice,  respectively,  but  the  proteolytic 
activity  is  greater  in  the  alkaline  medium  than  in 
resence  of  the  electrolytes  of  gastric  juice ;  moreover, 
y  fractional  heating  the  various  enzymic  activities 
are  destroyed  at  different  temperatures,  so  that  it  is 
improbable  that  they  pertain  to  a  single  substance. 

C.  R.  Harington. 

Sugar  content  of  capillary  and  venous  blood 
after  muscular  activity.  M.  Dokle  and  W.  Lie  hr 
(Biochem.  Z.,  1927,  185,  365— 372).— Moderate 

localised  muscular  activity  raises  the  concentration 
of  sugar  in  the  capillary  blood  of  the  limb  immediately 
concerned;  activity  carried  to  the  point  of  fatigue 
reverses  the  effect,  the  venous  blood-sugar  in  both 
cases  being  little  affected.  General  moderate  muscu¬ 
lar  activity  raises  the  sugar  content  of  both  capillary 
and  venous  blood  of  relatively  inactive  parts ;  extreme 
general  activity'  has  the  reverse  effect  on  capillary 
blood-sugar  and  leaves  venous  blood-sugar  unchanged. 
Variations  in  blood-sugar  could  not,  in  these  experi¬ 
ments,  be  related  to  changes  in  lactic  acid . 

C.  R.  Harington. 

Determination  of  blood-sugar  by  the  method  of 
Hagedom  and  Jensen,  L.  Csik  and  A.  Juhasz 
(Biochem.  Z„  1927,  185,  420—422;  cf.  A.,  1923,  ii7 
265,  440).— The  blood  ia  weighed  in  a  special  vessel 
on  a  torsion  balance.  C.  R.  Harington. 

Micro-determination  of  sugar  in  blood.  E. 
■Martinson  (Biochem.  Z.,  1927,  185,  400—404).— 
The  accuracy  of  the  method  of  Hagedorn  and  Jensen 
(A.,  1923,  ii,  265,  440)  depends  on  exactness  of 
measurement  of  the  potassium  ferrieyanide ;  by  allow¬ 
ing  5  ruin,  for  drainage  of  the  latter  from  the  pipette 
before  proceeding  to  the  titration,  the  error  of  the 
method  is  reduced  to  2%.  C.  R.  Harington. 

Ovomucoid.  J.  Needham  (Biochem.  J.,  1927, 
21,  733 — 73S). — The  carbohydrate  content  of  the 
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ovomucoid  molecule  increases  as  the  egg  develops, 
only  7-4%  calculated  as  dextrose  being  present  on 
the  5th  day,  against  15-4%  on  the  18th  day.  The 
average  figure  is  about  11-5%.  An  enzyme  which 
hydrolyses  ovomucoid  appears  to  exist  in  the  yolk 
and  the  yolk-sac  of  the  hen’s  egg  at  the  5th  day  of 
development,  possibly  also  in  the  white  and  the 
blastoderm,  but  not  in  the  embryo.  S.  S.  Zilva. 

Application  of  the  Copaux  method  for  the 
determination  of  small  amounts  of  phosphorus 
in  tissues.  (Mme.)  H.  Hinglais  (Bull.  Soc.  Chim. 
biol,  1927,  9,  540— 553).— The  Copaux  method  of 
determining  phosphorus  by  measuring  the  volume  of 
a  water-ether-phospkomolybdic  acid  complex  can  be 
adapted  to  give  accurate  results  and  has  been  applied 
successfully  to  plant-tissues.  E.  A.  Lunt. 

Determination  of  iron  in  muscle  by  means  of 

titanium  chloride.  V.  Henriques  and  (Mme.)  A. 
Roche  (Bull  Soc.  Chim.  biol.,  1927,  9,  527—539).— 
Experiments  on  the  non-pigment  iron  content  of 
muscle  from  the  cat,  dog,  rabbit,  rat,  codfish,  eel, 
lobster,  frog,  and  mussel  have  failed  to  establish  a 
constant  value  for  any  given  species.  The  mean  value 
for  the  lobster  and  mussel  is  sensibly  the  same  as 
that  of  the  rabbit.  E.  A.  Lunt. 

Adenylic  acid  and  muscle  function.  I. 
Presence  of  adenylic  acid  in  skeletal  muscle.  G. 
Embden  and  M.  Zimmermann  (Z.  physiol.  Chem., 
1927,  167,  137 — 140). — Appreciable  quantities  of  this 
acid  have  been  isolated  from  rabbit  muscle.  After 
recrystallisation  from  hot  water,  the  dried  substance 
had  m.  p.  195°  (uncorr.).  The  physiological  signific¬ 
ance  of  this  acid  and  its  relationship  with  inosic  acid 
are  briefly  discussed.  A.  Wormall. 

Cystine  content  of  hair  and  other  epidermal 
tissues.  R.  H.  Wilson  and  H,  B.  Lewis  (J.  Biol, 
Chem.,  1927,  73,  543 — 553).— The  following  values 
were  obtained  for  the  cystine  content  of  various 
keratin-containing  tissues,  as  determined  by  the 
colorimetric  method  of  Folin  and  Looney  (A.,  1922, 
ii,  539);  human  hair  15-6 — 21-2%,  sheep  wool  8-0 — 
10-9%,  feathers  7-05 — 12-2%,  rabbit  hair  11*9 — 
14-0%,  tortoise  shell  6-4 — 8*1%,  rat  hair  14*1%,  cat 
hair  13*1%,  dog  hair  18*0%;  human  skin  and  con¬ 
nective  tissue  1*82 — 2*34%.  For  the  keratin  of 
any  given  species  the  nitrogen  :  sulphur  ratio  is  more 
constant  than  the  actual  content  of  nitrogen  and 
sulpknr.  The  figures  given  above  are  higher  than 
those  obtainable  by  the  gravimetric  method  of  deter¬ 
mination,  owing  to  the  losses  inherent  in  this  method 
due  to  the  solubility  of  cystine.  No  considerable 
amounts  of  non-cystine  sulphur  were  detected,  nor 
could  any  correlation  be  found  between  the  cystine 
content  of  the  hair  and  the  age,  sex,  or  colouring  of 
the  individual.  C.  R.  Harington. 

Presence  of  arginine  in  the  spleen.  W.  S. 
Gulevitsch  and  S.  J.  Kaplanski  (J.  Russ,  Phys. 
Chem.  Soc.,  1926,  58,  620—622;  cf.  Gulevitsch  and 
Jockelson,  A.,  1901,  ii,  29).— Fresh  ox-spleen  was 
rapidly  extracted  with  water  at  60°,  to  avoid  autolysis 
of  the  proteins,  and  the  extract  treated  in  turn  with 
phosphotungst-ic  acid,  silver  nitrate,  copper  nitrate, 
bismuth  iodide,  and  absolute  alcohol,  the  solid  in 
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each  case  being  removed  and  examined.  No  trace  of 
arginine  could  be  found,  its  detection  by  Gulevitsch 
and  Jochelson  ( loc .  cit.)  being  due  to  autolysis.  The 
autolysis  of  spleen  at  the  ordinary  temperature  is  more 
rapid  than  that  of  tendon,  liver,  and  spleen,  being 
detectable  after  3  hrs.,  as  compared  with  9  and  6  hrs. 
for  the  other  organs.  The  chemical  analysis  of  the 
spleen,  consequently,  should  be  carried  out  not  later 
than  2  hrs.  after  the  death  of  the  animal. 

M.  Zveqintzov. 

Compounds  extracted  from  tendon.  XXTV. 
Carnosine  and  carnitine  as  specific  constituents. 
W.  S.  Gulevitsch  {J.  Russ,  Phys.  Chem.  Soc.,  1926, 
58,  610 — 619). — A  review  of  the  work  of  the  author 
and  others,  and  a  description  and  discussion  of  the 
chemistry  and  physiology  of  carnosine  and  carnitine. 

M.  Zveqintzov. 

Detection  of  iron  in  ashed  sections  of  spinal 
cord.  W.  Keuscher  (Mikrokosmos,  1927,  20,  126 — 
127).  Chemical  Abstracts. 

Shell-dep ositions  in  oysters.  J.  H.  Orton  and 
C.  Amirthalingam.  Composition  of  chalky  de¬ 
posits  on  the  shells  of  Ostrea  edulis.  H.  0. 
Bull  {J.  Marine  Biol.  Assoc.,  1927,  14,  935 — 954). — 
The  function  of  the  chalky  deposit  is  to  fill  in  rapidly 
grooves  and  hollows  which  are  inimical  to  efficient 
functioning  in  the  changing  needs  of  the  individual. 

The  chalky  deposits  consist  of  a  powder  mainly 
crystalline  in  appearance  under  the  microscope, 
and  of  the  composition,  CaC03,  78-5%;  water  and 
organic  matter  19-2%;  undetermined,  2-3%. 

W.  Robson. 

Tubular  sheath  of  Spirographis  Spallanzani. 
S.  Frankel  and  C.  Jellinek  (Biochem.  Z.,  1927, 
185,  379 — 383). — After  exhaustive  digestion  of  the 
sheath  secreted  by  Spirographis  Spallanzani,  first 
with  pepsin  and  then  with  trypsin,  there  was  obtained 
an  insoluble  residue  which  gave  no  protein  reactions, 
oxccpt  Mill  on’s  reaction.  After  purification  by  dissolv¬ 
ing  in  ammonia  and  precipitation  with  acetic  acid, 
the  substance  had  the  formula  C38H68017N8S ;  it  had 
two  acidic  groups,  ono  of  which  was  a  sulpnonic  acid 
group.  Hydrolysis  with  hydrochloric  acid  and 
analysis  of  the  products  indicated  the  presence  of 
two  tyrosine  groups  and  one  arginine  group  in  the 
molecule.  C.  E.  Harington. 

Limulus  polyphetnus.  S.  Frankel  and  C. 
Jellinek  (Biochem.  Z.,  1927,  185,  384— 388).— The 
carapace  of  Limulus  polyphemus  differs  from  that  of 
typical  crustaceans  in  containing  no  calcium  car¬ 
bonate,  and  in  containing  70%  of  protein ;  the  chitin 
obtained  after  removal  of  the  protein  has  a  higher 
content  of  carbon  and  hydrogen  and  a  lower  content 
of  nitrogen  than  ehitins  which  have  been  previously 
investigated.  C.  R.  Harington. 

Edible  Holothuria.  S.  Frankel  and  C.  Jellinek 
(Biochem.  Z.,  1927,  185,  389— 391).— Certain  edible 
Holothuria  were  exhaustively  digested  first  with 
pepsin  and  then  with  trypsin.  More  than  90%  of  the 
substance  of  the  animals  passed  into  solution  under 
the  action  of  the  pepsin.  Figures  are  given  for  the 
nitrogen  distribution  in  the  substance  of  the  animals, 
determined  by  the  method  of  Van  Slyke. 

C.  Er.  Harington. 


Reaction  changes  of  human  saliva.  G.  W, 
Clark  and  IC.  L.  Carter  (J.  Biol.  Chem.,  1927,  73, 
391 — 404). — Whilst  saliva  obtained  directly  from  the 
glands  is  only  very  slightly  more  acid  than  saliva 
freshly  expectorated,  resting  saliva  is  markedly  more 
acid  than  activated  saliva  obtained  by  chewing 
paraffin  wax.  The  carbon  dioxide  content  of  saliva 
kept  in  an  open  vessel  alters  scarcely  at  all,  owing, 
probably,  to  equilibrium  between  loss  and  production 
of  carbon  dioxide.  Chloroform  is  without  effect  on 
the  formation  of  carbon  dioxide,  and  slightly  inhibits 
that  of  ammonia ;  mercuric  chloride  strongly  inhibits 
both  processes ;  these  processes  are  therefore  regarded 
as  being  enzymic  rather  than  bacterial  in  character. 

C.  R.  Harington. 

Constituents  of  sweat,  urine,  and  blood.  1. 
Chlorides.  G.  A.  Talbert  and  C.  O.  Haugen.  II. 
Total  nitrogen  of  sweat  and  urine  ;  total  non¬ 
protein  nitrogen  of  blood.  G.  A.  Talbert,  S. 
Silvers,  and  W.  Johnson  (Amer.  J.  Physiol.,  1927, 
81,  74—80,  81 — 85). — I.  There  is  some  correlation  oi 
the  concentration  of  chlorides  in  the  sweat  with  that  in 
the  blood,  but  none  with  the  chlorides  in  the  urine. 

II.  The  total  nitrogen  of  the  sweat  is,  in  general, 
more  than  double  the  non-protein  nitrogen  of  the 
blood,  but  there  is  no  definite  correlation  between 
these  quantities  or  between  them  and  the  total 
nitrogen  of  the  urine.  R.  K.  Gasman, 

Determination  of  bismuth,  in  urine.  II. 
Baggesgaard-Rasmussen,  K.  A.  Jackerott,  and 
S.  A.  Schou  (Danslc  Tidsskr.  Farm.,  192 7,  1,  391— 
403). — Small  amounts  of  bismuth  present  in  urine 
(0-05 — 0-4  mg.)  can  be  determined  as  follows: 
100  c.c.  of  urine  are  mixed  with  50  c.c.  of  68% 
nitric  acid  and  cautiously  heated  until  the  mass  is 
almost  dry.  After  cooling,  3  c.c.  of  sulphuric  acid 
are  added,  and  the  mixture  is  evaporated  until 
fumes  are  evolved  ;  I — 2  c.c.  of  nitric  acid  are 
added,  drop  by  drop,  and  the  evaporation  is  con¬ 
tinued  :  more  nitric  acid  must  be  added  if  necessary, 
until  the  liquid  is  quite  colourless  after  cooling. 
Finally,  10  c.c.  of  a  saturated  solution  of  oxalic  acid 
are  added,  and  the  solution  is  evaporated  until 
copious  fumes  appear,  to  ensure  complete  removal  of 
nitric  acid.  The  cooled  liquid  is  diluted  with  hot 
water  to  20  e.e.,  filtered,  and  1  c.c.  each  of  10% 
potassium  iodide,  15%  sodium  citrate,  and  10% 
sodium  sulphite  solutions  are  added.  The  resultant 
yellow  liquid  is  diluted  to  25 — 50  c.c.,  and  the  tint 
matched  in  a  colorimeter  against  a  standard  solution 
of  bismuth ;  the  solution  must  not  be  exposed  to 
direct  sunlight,  nor  kept  for  very  long  before  com¬ 
parison,  or  incorrect  results  will  be  obtained  owing 
to  liberation  of  iodine.  Chlorides  render  the  result 
low,  but  mercuric  salts  and  the  salts  usually  present 
in  urine  have  no  effect  on  the  reaction ;  the  presence 
of  ferric  salts  leads  to  high  results,  but  their  effect 
can  be  counteracted  by  the  addition  of  citric  acid. 
Instead  of  employing  a  colorimeter,  the  light  absorp¬ 
tion  of  the  solution  for  the  blue  line  4359  A,  iuay 
measured,  the  absorption  being  compared  with  that 
produced  by  a  similar  solution  of  known  bismuth 
content.  The  results  are  accurate  to  about  5%. 

H.  F.  Harwood. 
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Chemistry  of  cancerous  tissue.  Enselme 
and  (Mme.)  Enselme  (Compt.  rend.,  1927,  184, 
1353 — 1354). — From  a  study  of  the  amounts  of 
lipoid  and  nucleic  phosphorus  in  cancerous  and 
normal  tissue  both  before  and  after  irradiation  with 
ultra-violet  light,  the  following  conclusions  are 
reached.  In  cancerous  tissue  there  is  a  notable 
increase  of  nucleic  phosphorus  compared  with  that 
in  the  healthy  organ;  e.g.,  in  tumours  of  the  breast, 
uterus,  and  thyroid  the  nucleic  phosphorus  (mg./lOO  g. 
of  fresh  tissue)  varies  from  28  to  30  and  in  the  normal 
tissues  of  the  same  organs  the  amounts  are  18,  13, 
and  21,  respectively.  Irradiation  causes  this  excess 
to  disappear,  and  the  nucleic  phosphorus  content  of 
the  irradiated  cancer  is  no  larger  than  that  of  the 
normal  tissue.  On  the  other  hand,  lipoid  phosphorus 
increases  in  the  irradiated  tumour  at  the  same  time 
as  the  proportion  of  fat,  and  thus  under  the  influence 
of  irradiation  the  tendency  is  for  the  nucleic  con¬ 
stituents  to  be  decreased  and  for  the  cancerous  tissue 
to  be  transformed  into  fat.  E.  H.  Sbarrles. 

Nitroprussi.de  reaction  in  normal  tissues  and 
tumours.  E.  L.  Kenhaway  and  I.  Hieger 
(Biochem.  J.,  1927,  21,  751 — 759). — Analyses  of 
normal  tissues  and  of  tumours  in  man  and  in  the 
fowl  show  that  tumours  are  not  distinguished  by 
any  deficiency  in  glutathione.  S.  S.  Zilva. 

Chemical  constitution  of  gallstones  and  bile 
in  relation  to  cholelithiasis.  A.  A.  F.  Peel 
(Z.  physiol.  Chem.,  1927, 167,  250 — 284). — A  chemical 
analysis  has  been  made  of  the  whole  stone,  kernel, 
and  cortex  of  the  various  types  of  gallstones  and  an 
analysis  of  the  bladder  bile,  in  an  attempt  to  deter¬ 
mine  the  chemical  differences  between  the  different 
groups  of  stones  and  between  the  different  parts  of 
these  stones,  and  the  extent  to  which  these  differences 
may  be  attributed  to  changes  in  the  bile.  The  pre¬ 
cipitation  of  cholesterol  crystals  cannot  be  explained 
simply  by  a  rise  in  the  cholesterol  content  of  bladder 
bile.  The  three  main  groups  of  stone  kernels — pure 
cholesterol  stones,  pure  pigment  stones,  and  chole- 
sterol-pigment-chalk  stones- — are  quite  different 
chemically,  whilst  the  stones  of  each  group  give 
more  or  less  constant  values.  These  differences  in 
the  different  groups  are  attributed  to  different  changes 
in  the  bile,  and  a  transformation  of  any  stone  into 
one  of  a  different  type  is  regarded  as  improbable. 
That  condition  of  bile,  mainly  a  metabolic  change 
such  as  an  increase  in  the  cholesterol  content,  which 
leads  to  the  formation  of  a  pure  cholesterol  stone  is 
entirely  different  from  that  producing  a  cholesterol- 
pigment-chalk  kernel.  For  the  formation  of  a  pure 
pigment  stone,  the  presence  of  copper  is  necessary. 
Three  other  types  of  stones  are  mentioned,  and  single 
stones  of  two  of  these  groups  have  been  examined. 
The  chemical  analysis  of  the  different  stones  supports 
me  morphological  classification  of  Aschoff. 

A.  WORMALL, 

Does  diabetic  blood-serum  influence  tbe 
permeability  of  cells  to  dextrose?  E.  Bissinger 
(Biochem.  Z.,  1927,  185,  229— 237).— The  uptake 
of  dextrose  by  the  surviving  liver  of  the  frog  is  largely 
suppressed  by  addition  of  diabetic  (frog  or  human) 
'  °°d-serum  to  the  perfusion  fluid ;  at  the  same  time 


the  amount  of  free  dextrose  in  the  liver  is  greater 
than  can  be  accounted  for  by  that  taken  up  during 
the  perfusion;  it  appears  therefore  that  the  effect 
of  the  diabetic  serum  is  to  slow  down  the  process  of 
diffusion  of  dextrose  by  increasing  the  concentration 
of  the  latter  in  the  liver  cells,  rather  than  that  it 
alters  the  permeability  of  the  cell-wall  (cf.  Geiger 
and  Loewi,  Pfliiger’s  Arch.,  1923,  198,  633). 

C.  It.  Haiungton. 

Blood-sugar.  II.  Magnitude  of  non-dextrose 
fraction  under  various  conditions.  B.  Sjollema 
(Biochem.  Z.,  1927,  185,  355—364;  cf.  this  voh, 
476). — Cows  suffering  from  post  partum  paralysis, 
and  excreting  lactose  in  the  urine,  show  an  increase 
in  the  non-dextrose  fraction  of  the  blood-sugar;  in 
ketosis  a  similar  increase  is  observed,  but  is  accom¬ 
panied  by  a  decrease  in  the  dextrose.  In  glycolysis 
of  ox-blood,  the  non-dextrose  fraction  is  very  little 
decreased,  and  in  starvation  in  rabbits  it  is  some¬ 
what  increased.  In  diabetic  blood,  it  is  of  normal 
magnitude  and  it  is  not  markedly  affected  by  ad¬ 
ministration  of  insulin.  Hexosemonophosphates  are 
partly  adsorbed  by  charcoal  in  presence  of  acetic 
acid,  but  not-  in  presence  of  ether;  compounds  of 
this  type  may  therefore  form  part  of  the  non-dextrose 
fraction  of  the  blood-sugar.  The  latter  fraction  is 
contained  for  the  most  part  in  the  red  blood-corpuscles. 

C-  R.  Harington. 

Inorganic  salt  content  of  blood  and  tbe  acid- 
alkali  equilibrium  of  blood  in  fever.  I  and  II. 
M.  Akiya  (Proc.  Imp.  Acad.  Tokyo,  1927,  3, 187 — 190). 
— Clinical  data  on  the  variation  of  the  calcium,  sodium, 
potassium,  chlorine,  and  protein  content  of  serum, 
the  haemoglobin  and  solid  content  of  blood  in  typhus 
fever  are  compared  with  the  corresponding  data 
relating  to  the  pyrexia  following  piqure  in  dogs. 

E.  A.  Ltjnt. 

Chemical  composition  of  tbe  liver  in  experi¬ 
mental  spirochaetosis.  J.  Inada  (Proc.  Imp. 
Acad.  Tokyo,  1927,  3,  175 — 176). — The  influence  of 
icterohaemorrhagic  spirochaetosis  and  of  yellow  fever  on 
the  water,  solid  matter,  total  and  non-protein  nitrogen, 
coagulablc  protein,  glycogen,  fat,  and  sodium  chloride 
content  of  the  liver  of  guinea-pigs  has  been  investig¬ 
ated.  E.  A.  Lent. 

Cerebrospinal  fluid  in  nephritis.  J.  D.  Lyttle 

and  L.  Rosenberg  (Arch.  Int.  Med.,  1927,  39,  808 — 
816). — In  chronic  nephritis,  the  cerebrospinal  fluid 
is  usually  clear,  has  a  cell-count  varying  from  2  to 
16  per  mm.3  (the  cells  are  all  lymphocytes),  has  an 
increased  non-protein  nitrogen  content  (the  ratio  of 
the  cerebrospinal  non-protein  nitrogen  to  the  blood 
non-protein  nitrogen,  normally  46%,  rises  to  80% 
in  presence  of  nitrogen  retention),  shows  an  unaltered 
chloride  content,  an  increase  in  albumin  and  globulin, 
and  an  increased  value  for  the  ratio  of  the  blood- 
sugar  to  the  cerebrospinal  sugar.  In  acute  nephritis, 
the  cerebrospinal  fluid  in  absence  of  uraemic  mani¬ 
festations  is  normal ;  in  their  presence  it  shows  a  rise 
in  protein  content.  E.  A.  Lent. 

Total  sugar  content  of  cerebrospinal  fluid  and 
the  influence  of  syphilis.  B.  Glassmann,  L. 
Zwillinc,  and  M.  Israilsohn  (Z.  physiol.  Chem., 
1927,  167,  245 — 249). — The  total  sugar  values  for 
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47  cases,  obtained  by  the  colorimetric  method  of 
Glassmann  (A.,  1926,  192),  varied  from  0-083  to 
0-183%,  with  a  mean  value  of  0-135%.  In  threo 
cases  of  syphilis  only  wore  definitely  high  sugar 
values  obtained.  No  relationship  was  found  between 
the  total  sugar  content  and  the  results  of  the  Wasscr- 
mann  and  the  mastic  reactions  or  the  lymphocyte 
count.  The  polysaccharide  content  of  the  fluid  is 
0-085%  (as  dextrose),  but  the  protein-sugar  of  tho 
normal  fluid  is  verjr  small,  A.  Wormall. 

Rickets  in  rats.  I.  Metabolism  on  diets  high 
in  calcium  and  low  in  phosphorus,  II.  Effect  of 
adding  phosphate  to  diet  of  rachitic  rats.  S. 
Kareutz  and  A.  T.  Shohl  (J,  Biol,  Chem.,  1927, 
73,  655 — 664,  665 — 677). — I.  In  young  rats  suffering 
from  rickets  as  the  result  of  a  diet  lacking  vitamin-D, 
rich  in  calcium,  but  poor  in  phosphorus,  the  reten¬ 
tion  of  calcium  is  50%  and  that  of  phosphorus  20% 
of  the  normal. 

II.  Addition  of  phosphate  to  the  diet  of  such 
rats,  to  bring  the  Ca :  P  ratio  of  the  diet  to  1:1, 
no  other  factors  being  altered,  much  improves  the 
retention  of  calcium  and  phosphorus  and  causes 
healing  of  tho  rickets.  0.  It.  Harington, 

Variation  in  relative  weight  and  composition 
of  the  dog’s  heart  in  certain  pathological  con¬ 
ditions.  P.  Junkers dorf  and  S.  Hanisch  (Arch, 
exp.  Path.  Pharm.,  1927,  123,  231 — 251). — A  resume 
is  given  of  published  and  hitherto  unpublished  results 
on  the  variation  in  relative  weight,  dry  weight, 
glycogen  and  fat  content  of  the  dog’s  heart  induced 
by  various  diets,  total  starvation,  pancreatic  and 
phloridzin  diabetes,  and  administration  of  adrenaline, 
insulin,  or  choline.  E.  A.  Ltjnt. 

Influence  of  menstruation  on  the  concentration 
of  calcium  in  blood-plasma.  H.  Sharlit,  J.  A. 
Cobscaden,  and  W.  G.  Lyle  (Arch.  Int.  Med.,  1927, 
39,  7S0— 786). — Observations  made  on  three  subjects 
over  a  period  of  2|  months  indicate  a  rise  in  the 
calcium  content  of  the  blood-plasma  at  the  approach 
and  onset  of  menstruation.  E.  A.  Lunt. 

Modifications  of  the  urinary  deposit  after 
muscular  exercise.  M.  G.  Carpentibr  and  M.  M. 
Brigaudet  (Bull.  Soc.  Chinn,  biol.,  1927,  9,  580 — • 

587).- — Microscopical  examination  of  the  urinary 
deposit  of  four  subjects  before  and  after  muscular 
exorcist:  suggests  that  incipient  albuminuria  and 
haBmaturia  may  be  detected  by  such  a  procedure. 

E.  A.  Lent. 

Intermediate  carbohydrate  metabolism.  II. 

Ketosis  in  phloridzin  diabetes.  HI.  Vital 
action  of  dextrose  in  phloridzin  diabetes.  M. 

Wierzuchowski  (J.  Biol.  Chem.,  1927,  73,  417 — 
444,  445 — 458). — II.  After  administration  of  1 — 4  g. 
of  dextrose  per  kg.  body-weight  to  completely 
phloridzinised  dogs,  81-5%  was  recovered  as  extra 
dextrose  in  tho  urine;  a  constant  sparing  effect  on 
the  nitrogen  metabolism  was  observed,  and,  parallel 
with  this,  a  decreased  excretion  of  ketones,  1  g.  of 
doxtroso  ingested  accounting  for. 0-1  g.  of  acetone. 
The  view  is  therefore  supported  that  small  amounts 
of  ingested  dextrose  are  oxidised  in  the  phloridzin- 
isod  animal.  Administration  of  olive  oil  to  a  phlor¬ 


idzinised  dog  causes  increased  excretion  of  ketones, 
and  injection  of  adrenaline  produces  coma. 

III.  In  phloridzin  diabetes,  ingestion  of  dextrose 
has  a  twofold  physiological  action.  By  raising  the 
blood-sugar  it  prevents  or  relieves  the  hypoglycsemio 
convulsions  which  otherwise  ensue,  and  by  its  keto- 
lytic  action  it  relieves  tho  symptoms  of  ketosis. 

C,  R.  Harington. 

Lactic  acid  formation  in  muscle  extract.  H.  A. 
Davenport  and  M.  Cotonio  (J.  Biol.  Chem.,  1927, 
73,  463—475).  — Fresh  extracts  of  muscle  were 
incubated  at  25°  under  various  conditions  and  the 
changes  observed  in  lactic  acid,  phosphate,  free 
sugar,  and  total  sugar,  the  latter  being  determined 
by  acid  hydrolysis.  No  marked  changes  wore 
observed  in  untreated  extracts  or  in  extracts  to  which 
were  added  phosphate  alone  or  phosphate  with 
fluoride.  When,  however,  glycogen  was  added,  laotio 
acid  formation  increased  (except  in  presence  of 
fluoride),  whilst  phosphate  and  total  sugar  decreased; 
increases  in  the  free  sugar  owing  to  the  action  oS 
muscle  amylase  on  the  glycogen  w-ere  observed.  In 
all  cases,  the  difference  betw-een  the  decrease  of  total 
sugar  and  tho  increase  of  lactic  acid  was  approxim¬ 
ately  equivalent  to  tho  decrease  of  phosphate;  tho 
hypothesis  of  the  intermediate  participation  of  a 
hexosephosphate  in  the  process  of  lactic  acid  formation 
is  therefore  supported.  C.  R.  Harington. 

Succinic  acid  in  muscle.  II.  Metabolic 
relationships  of  succinic,  malic,  and  ftunaric 
acids.  D.  M.  Needham  (Biochem.  J.,  1927,  21, 
739 — 750).— In  minced  musclo  suspended  in  buffer 
solution  and  placed  alternately  under  anaerobic  and 
aerobic  conditions,  there  is  a  rise  in  succinic  acid 
when  in  nitrogen  and  a  fall  when  in  oxygen.  The 
total  amount  of  succinic,  fumaric,  and  malic  acids 
also  rises  in  anaerobiosis  and  fall  on  oxygenation. 
The  succinic  acid  produced  in  nitrogen  is  formed 
from  some  other  source  than  reversibly  from  fumaric 
and  malic  acids,  and  it  is  oxidised  in  oxygen  further 
than  to  the  latter  acids.  The  malic  acid  content  is 
highest  in  the  fresh  muscle.  It  falls  to  practically 
zero  in  nitrogen,  and  on  admission  of  oxygen  it 
may  rise  very  slightly.  The  total  amount  of  the 
acids  was  determined  by  precipitating  the  silver 
salts  and  titrating  the  latter  with  potassium  thio¬ 
cyanate.  After  filtering  off  the  silver  thiocyanate, 
malic  acid  was  determined  polarimetrieally  in  the 
filtrate  as  tho  molybdenum  compound. 

S.  S.  ZrLVA. 

Fate  of  sugar  in  the  animal  body.  VI.  Sugar 
oxidation  and  glycogen  formation  in  normal  and 
insulin-treated  rats  during  absorption  of  leevul- 
ose.  G.  T.  Cori  and  C.  P.  Cori  (J.  Biol.  Chem., 
1927,  73,  555— 566).— Rats  which  have  been  starved 
for  24  hrs.  absorb  and  oxidise  more  lievuloso  than 
those  w-hich  have  been  starved  48  hrs.  After  24^bxs. 
starvation,  81-2%,  in  normal  rats,  and  89-7%,  m 
insulin-treated  rats,  of  administered  law u lose  was 
accounted  for  by  oxidation  and  glycogen  storage, 
hut  the  ratio  of  glycogen  stored  to  law u lose  oxidised 
was  1-16  in  the  normal  and  0-3  in  the  insulin-treated 
animals.  Insulin  therefore  increases  the  oxidation 
of  kevulose. 
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In  the  case  of  tho  rats  starved  for  48  hrs,,  it  was 
necessary  to  continue  the  observations  for  6  hrs. 
instead  of  4  hrs.  in  the  normal  animals,  in  order  to 
account  for  all  of  the  ingested  loevulose ;  this  was 
due  to  a  lag  in  oxidation,  since,  under  tho  influence 
of  insulin,  recovery  of  tho  ingested  laevulosc  was 
complete  hi  4  hrs.  C.  R.  Harinqton. 

Renal  threshold  for  dextrose.  R.  L.  M  a  okay 
(Biochem.  J.,  1927,  21,  760—764).— A  number  of 
cases  have  been  examined  for  blood-sugar  at  intervals 
before,  during,  and  after  anaesthesia.  The  first  urine 
passed  after  recovery  from  tho  anaesthetic  was  also 
examined  for  sugar.  The  explanation  of  the  results 
obtained  in  terms  of  the  doctrine  of  the  renal  thres¬ 
hold  (the  concentration  in  the  blood  which  has  to 
be  reached  before  a  recognisable  quantity  of  sugar 
appears  in  the  urine)  for  sugar  at  about  0-180%  is 
unsatisfactory.  S.  S.  Zilva. 

Influence  of  certain  bile  acids  on  fat  meta¬ 
bolism.  S.  Ikoma  (J.  Biochem.  [Japan],  1926,  6, 
383—393). — Cholic  acid,  in  a  concentration  of  0-5%, 
causes  an  acceleration  of  the  hydrolysis  of  fat  in  tho 
liver;  the  same  concentration  inhibits  the  hydrolysis 
of  fat  in  other  organs.  Deoxycholic  acid,  however, 
which  stimulates  the  hydrolysis  of  fat  even  in  a 
concentration  of  0-3%,  causes  inhibition  in  the  liver. 

Chemical  Abstracts. 

Physiological  significance  of  the  ethylenic 
linkings  in  fatty  acids.  E.  F.  Terroine,  R. 
Bonnet,  G.  Kopp,  and  J.  Veohot  (Bull.  Soc.  Chim. 
biol,  1927,  9,  605 — 620). — Determinations  of  the 
iodine  value  of  the  natural  fats  in  various  poikilo- 
thermous  animals  and  in  moulds  grown  at  various 
temperatures  have  shown  that  when  growth  takes 
place  at  a  comparatively  low  temperature  the  naturally 
synthesised  fat  is  less  saturated  than  that  formed 
during  growth  at  a  comparatively  high  temperature. 

Aspergillus  niger  grows  more  rapidly  on  an  un¬ 
saturated  than  on  a  saturated  fat,  and  the  formation 
of  saturated  fatty  acids  by  bacilli  and  moulds  entails 
a  greater  expenditure  of  energy  than  the  formation 
oi  unsafcurated  fatty  acids.  E.  A.  Lent. 

Protein  test  for  urea-formation  function  of  the 
liver,  P,  Cohen  and  S.  J.  Levin  (Arch.  Infc.  Med., 
1027,  39,  787 — 798). — A  new  test  for  liver  function, 
based  on  the  normal  conversion  by  the  liver  of 
amino-acids  into  urea,  is  described.  After  a  protein 
meal  of  1  g.  per  kg.  body-weight,  the  blood-urea 
increases  normally  from  50%  to  70%  above  the 
lasting  level  in  4  hrs.  In  cases  of  liver  injury  this 
increase  is  much  diminished.  E.  A.  Lent. 

Indole  derivatives  in  connexion  with  a  diet 
deficient  in  tryptophan.  R.  W.  Jackson  (J.  Biol, 
cnem,  1927,  73,  523— 533).— Dietary  deficiency  of 
tryptophan  could  not  be  made  good  by  administration 
oi  P-indolealdehyde  or  of  r-  or  2-3-p-indolelactic  acid; 
nor  could  tryptophan,  absent  from  the  diet,  be 
replaced  by  tryptophan  injected  subcutaneously. 

_  C.  R.  Haiunston. 

nucleic  phosphorus  balance  and  relation  to  the 
course  of  growth.  M.  Javillier,  H.  Allaire,  and 
«fE')  S‘  Rousseau  (Compt.  rend.,  1927,  184, 
1351—1353 :  cf.  A.,  1926,  969,  1268).— The  relation¬ 


ships  and  significance  of  the  lipoid  and  nucleic  phos¬ 
phorus  during  the  early  growth  of  white  mice  have 
been  examined.  Determinations  have  been  carried 
out  at  intervals  from  birth  to  40  days  after.  At  birth, 
the  animal  is  richer  in  nucleic  phosphorus  than  in  lipoid 
phosphorus.  The  nucleic  phosphorus  of  the  young 
animal  (i.e.,  the  amount  of  phosphorus  of  nucleo- 
proteins  per  100  g.  of  living  tissue)  decreases  very 
considerably  during  the  period  between  birth  and 
the  end  of  lactation,  and  then  after  the  21st  day  it 
rises  to  a  level  which,  however,  is  much  below  that 
of  the  lipoid  phosphorus.  The  percentage  of  lipoid 
phosphorus  rises  quickly  during  the  first  week,  then 
regularly  during  the  period  of  lactation  and  even  up 
to  the  40th  day  (cf.  Mayer  and  Schaeffer,  Compt.  rend., 
1914,159,102).  The  proportion  of  “  transitional  phos¬ 
phorus  ”  (soluble  inorganic  phosphorus  and  organic 
phosphorus  of  the  intermediate  synthetic  and  degrad¬ 
ation  products)  rises  quickly  after  birth  and  then 
oscillates  within  narrow  limits.  The  relationship 
nucleic  phosphorus/lipoid  phosphorus  varies  largely; 
from  1-14  at  tho  beginning,  it  falls  to  0-46.  Nucleic 
phosphorus/total  phosphorus  falls  from  0-14  to  0-07 ; 
lipoid  phosphorus /total  phosphorus  rises  from  0-12 
to  0-19.  Nucleic  phosphorus/active  phosphorus 
(nucleic-}- lipoid -(-transitional  phosphorus)  falls  in 
3  weeks  from  0-40  to  0-20,  whilst  lipoid  phosphorus/ 
active  phosphorus  increases  from  0-35  to  0-47. 

E.  H.  Sharples. 

Fate  of  cholesterol  in  the  animal  organism. 
I.  Lifschutz  (Arch.  Pharm.,  1927,  265,  450 — 455). 
— A  review  of  the  literature,  with  particular  reference 
to  the  author’s  own  work.  W.  A.  Silvester. 

Cholesterol  metabolism  and  the  reticulo¬ 
endothelial  system.  F.  Goebel  and  H.  Gnoinski 
(Biochem.  Z.,  1927,  185,  414 — 419).— Blocking  of 
the  reticulo-endothelial  system,  or  removal  of  a 
considerable  part  of  it  by  splenectomy,  causes  a 
reduction  in  the  cholesterol  content  of  the  blood; 
this  system  appears  therefore  to  be  actively  concerned 
in  the  metabolism  of  cholesterol. 

0.  R.  Harinqton. 

Decomposition  of  bile  acids  in  the  organism. 
F.  Rosenthal,  L.  Wislicki,  and  II.  Pohmernklle 
(Arch.  exp.  Path.  Pharm.,  1927,  122,  159—183).— 
Decomposition  of  bile  acids  may  take  place  on  either 
side  of  tho  intestinal  wall,  that  occurring  in  the 
alimentary  tract  being  bacterial  in  nature  and 
attacking  the  cholic  acid  complex  of  the  coupled 
bile-acid,  whilst  the  parenteral  mechanism  involves 
enzymes  which  split  the  bile  acid  at  the  linking  with 
glycine  or  taurine.  The  patho-physiological  sig¬ 
nificance  of  these  conclusions  is  discussed. 

W.  Robson. 

Influence  of  heat  and  hydrogen-ion  concen¬ 
tration  on  biological  transportation  systems 
containing  sulphur.  F.  F.  Nord  (J.  Physical 
Chem.,  1927,  31,  867 — 876). — The  oxygen-additive 
product  which  brings  the  reduced  and  oxidised  forms 
of  sulphur  compounds  into  equilibrium  can  be  pre¬ 
pared  at  pa  7-4 — 3-8,  but  the  solutions  are  much  less 
active  at  the  lower  pa  values.  After  destruction  of 
the  additive  product  by  heat,  re-activation  by  oxygen 
is  possible.  Muscle,  liver,  and  yeast  suspensions 
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probably  form  no  reversible  systems  with  oxidised 
glutathione  after  they  have  been  boiled. 

L.  S.  Theobald. 

Sulphur  metabolism.  C.  P.  Sherwin,  G.  J. 
Shiple,  and  A.  R.  Rose  (J.  Biol.  Chem.,  1927,  73, 
607 — 615). — Substitution  of  the  hydrogen  of  the 
sulphydryl  group  of  cysteine  by  the  benzyl  group, 
or  conversion  of  cysteine  (or  cystine)  into  the  phenyl- 
carbamido-dcrivative  or  the  phenylhydantoin,  sup¬ 
presses  the  normal  physiological  oxidation  of  these 
compounds  to  about  the  same  extent,  viz,,  30 — 50%. 
The  oxidation  of  cysteine  is  entirely  suppressed  when 
both  sulphydryl  and  amino-groups  are  blocked  in 
this  way;  it  is  concluded  that  both  groups  are  open 
to  attack  in  physiological  oxidation.  Diphenyl- 
acetylcystine  is  efficiently  metabolised.  The  fact 
that,  after  administration  of  some  of  these  com¬ 
pounds,  the  output  of  sulphur  becomes  greater  than 
the  intake,  indicates  a  possible  disturbing  effect  on 
the  sulphur  metabolism  as  a  whole. 

C.  R,  Harington. 

Metabolism  of  sulphur.  XII.  Value  of 
cystine  peptides  and  peptide  anhydrides  for 
nutrition  of  the  rat.  G.  T.  Lewis  and  H.  B.  Lewis 
(J.  Biol.  Chem.,  1927,  73,  535— 542).— A  diet  deficient 
in  cystine  could  be  made  good  for  the  requirements 
of  growing  rats  by  addition  of  diglycylcystine  or  of 
dialanylcystine,  but  not  of  dialanylcystine  dianhydr¬ 
ide  ;  the  failure  with  the  last-named  compound  was, 
however,  not  due  to  failure  of  absorption,  since 
traces  only  could  be  detected  in  the  faeces. 

C.  R.  Harington, 

Effect  of  diminished  atmospheric  pressure  on 
the  liver.  A.  Loewy  (Biochem.  Z.,  1927,  185, 
287 — 319).— The  livers  of  animals  (especially  guinea- 
pigs)  which  have  been  exposed  to  low  atmospheric 
pressures  show  a  general  chemical  and  histological 
similarity  to  those  of  animals  poisoned  with  phos¬ 
phorus.  C,  R.  Harington. 

Effect  of  turnips  and  turnip-juice  on  the  blood- 
sugar,  phosphorus,  and  cholesterol  of  rabbits. 

A.  A.  Horvath  (Amer.  J.  Physiol.,  1927,  81,  215 — 

221). — Subcutaneous  injection  of  turnip-juice  into 
rabbits  produced  hyperglycemia  and  a  fall  in  in¬ 
organic  phosphorus  and  cholesterol  of  the  blood. 
The  boiled  juice  produced  hyperglycemia  and  a  rise 
in  inorganic  phosphates.  R.  K.  Cannan. 

Chemical  activity  of  the  spleen.  I.  Relation 
to  methmmoglobm  in  the  blood.  G.  B.  Ray  and 

B.  B.  StimsON  (Amer.  J.  Physiol.,  1927,  81,  62— 

73). — Small  doses  of  nitrobenzene  caused  the  appear¬ 
ance  of  mcthaemoglobin  in  the  blood  of  dogs.  By 
comparative  studies  on  normal  and  splenectomised 
dogs  it  is  concluded  that  the  spleen  plays  some  part 
in  hindering  the  formation  and  hastening  the  removal 
of  mcthaemoglobin,  possibly  by  an  active  reducing 
action.  R.  K.  Cannan. 

Relation  of  connective  tissue  content  of  meat 
to  its  nutritional  value.  H.  H.  Mitchell,  J.  R. 
Beadles,  and  J,  H.  Kruger  (J.  Biol.  Chem.,  1927, 
73,  767 — 774). — The  biological  value  of  the  nitrogen 
of  a  sample  of  pork  containing  little  connective 
tissue  was  79,  that  of  “  crackling  ”  was  25,  and  that 
of  a  3  :  1  mixture  of  the  two  was  72 ;  the  last  figure 


indicates  that  there  must  have  been  a  supplementary 
action  between  the  constituents  of  the  two  tissues. 
Pork  tends  to  have  a  higher  and  more  constant 
biological  value  than  beef,  since  in  the  latter  the 
content  of  connective  tissue  is  both  higher  and  more 
variable.  C.  R.  Harington. 

_  Pentamethylenetetrazole  (“  cardiazole  ”).  VI 
Elimination  of  cardiazole  by  the  kidneys.  H. 
Leppert  (Arch.  exp.  Path.  Pharm.,  1927,  122,  362— 
365). — A  method  is  described  by  which  “  cardiazole,” 
added  to  urine,  may  be  approximately  quantitatively 
measured.  Only  a  small  proportion  of  the  cardiazole 
injected  subcutaneously  appeared  in  the  urine. 

W.  Robson. 

Error  of  determination  of  toxicity.  J,  W, 
Trevan  (Proc.  Roy.  Soc.,  1927,  B,  101,  483—514),— 
The  principles  which  govern  the  determination  of 
toxicity  and  of  physiological  activity  in  general  by 
means  of  animal  experiments  arc  discussed,  and  fresh 
experimental  data  are  presented. 

W.  0.  Kermace. 

Influence  of  plankton  on  the  phosphate  content 
of  stored  sea-water.  R.  Gill. — See  this  vol.,  747. 

Relation  of  plankton  to  chemical  and  physical 
factors  in  the  Clyde  sea  area.  S.  M.  Marshall  and 
A.  P.  Orr.— See  this  vol.,  747. 

Arginase.  IV.  Optimum  pa  and  purification 
of  arginase  by  adsorption.  S.  Edlbacher  and 
E,  Simons  (Z.  physiol.  Chem.,  1927,  167,  70-87; 
cf.  Edlbacher  and  Rothlcr,  A.,  1925,  i,  1505). — The 
optimum  reaction  is  found  to  be  pa  9-0,  in  contrast 
to  the  value  of  ptt  7-34 — 7-51  given  by  Hino  (this 
vol.,  173).  Purification  is  effected  by  the  removal 
of  impurities  from  a  glycerol  extract  of  calf-liver  by 
alumina,  adsorption  of  the  enzyme  on  kaolin,  elution 
by  a  solution  containing  glycine,  sodium  chloride, 
and  sodium  hydroxide  at  9-0,  and  precipitation 
by  acetone.  The  preparation  is  at  least  thirty  times 
as  active  as  the  original  material,  and  gives  only 
very  feeble  biuret  and  diazo-reactions.  Arginase  is 
not  identical  with  either  histidase  or  histozyme. 

A.  Wormall. 

Influence  of  arsenic  and  antimony  compounds 
on  enzymic  functions  of  the  organism.  IV. 
Cause  of  inhibitory  influence  of  tartar  emetic  on 
salivary  amylase.  J.  A.  Smobodincev  and  E.  A. 
Iljin  (Biochem.  Z.,  1927,  185,  328— 333).— In  well- 
buffered  solutions,  tartar  emetic  bas  no  effect  on 
salivary  amylase ;  the  previously  observed  inhibitory 
action  was  due  solely  to  its  effect  in  increasing  the 
acidity  of  the  solution.  C.  R.  Harington. 

Regeneration  of  invertase  from  certain 
carriers.  A.  Fodor  and  C.  Ebstein  (Z.  physiol. 
Chem.,  1927,  167,  1—16;  cf.  Fodor  and  Schoenfeld, 
this  vol.,  76). — The  enzyme  is  considered  as  com¬ 
posed  of  two  parts,  the  “  zymohaptie  ”  substance 
and  the  non-specific  and  interchangeable  carrier.  A 
macerate  of  air-dried  top  yeast  loses  part. of  its 
activity  on  treatment,  with  dilute  sulphuric  acid,  but 
if  kept  at  the  ordinary  temperature  for. 24  hrs.,  the 
neutralised  solution  regains  part  of  its  activity. 
The  activity  of  the  untreated  macerate  does  not 
alter  under  these  conditions.  The  addition  of 
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tevulose  to  the  macerate  does  not  affect  the  results 
in  either  case.  With  an  invertase  preparation  from 
autolysed  yeast  the  results  are  in  striking  contrast. 
TSo  regeneration  of  the  enzyme  occurs  with  either 
the  untreated  or  acid- treated  solutions,  with  or  with¬ 
out  the  addition  of  lsevulose ;  indeed,  in  the  absence 
of  Isevulose,  the  acid-treated  invertase  preparation, 
after  neutralisation,  undergoes  a  definite  weakening 
on  keeping.  The  invertase  present  in  the  macerate 
is  principally  bound  to  its  natural  carriers  (zymostable 
form),  but  in  the  preparation  of  the  enzyme  from 
autolysed  yeast  these  carriers  are  destroyed  and  the 
enzyme  is  bound  to  secondary  carriers  (zymolabile 
form).  In  the  former  case,  after  inactivation  of 
part  of  the  enzyme  by  acid,  there  is  a  regeneration 
of  active  enzyme  from  the  enzymic  or  zymohaptic 
component  of  the  zymostable  form  and  secondary 
carriers;  no  regeneration  can  take  place  with  the 
invertase  preparation,  since  practically  all  the  enzyme 
is  attached  to  secondary  carriers.  A.  Wormall. 

Catalase.  II.  H.  von  Euler  and  K.  Joserh- 
son  (Annalen,  1927,  455,  1 — 16). — The  effect  of 
varying  concentrations  of  hydrocyanic  acid  and  of 
substrate  (hydrogen  peroxide)  on  the  activity  of 
liver  catalase  has  been  studied,  the  highly  reactive 
specimens  previously  obtained  (this  vol.,  376)  being 
employed.  The  poisoning  action  of  the  hydrogen 
cyanide  is  greater  the  greater  its  concentration  (a 
concentration  of  5  X  10*  W  reduces  the  catalase 
activity  to  2%),  but,  whilst  in  the  absence  of  hydrogen 
cyanide  the  unimolecular  reaction  constant  (k) 
decreases  continuously  throughout  the  reaction,  in 
presence  of  hydrogen  cyanide  it  increases  at  first  and 
then  diminishes,  owing  to  the  destruction  of  the 
enzyme  by  the  hydrogen  peroxide,  which  is  greater 
than  the  reactivation  due  to  the  destruction  of  the 
hydrogen  cyanide.  In  presence  of  hydrogen  cyanide 
concentrations  of  2  and  5xlO~®jV  and  with  varying 
concentrations  of  hydrogen  peroxide  (below  0-02A7), 
the  value  of  k  extrapolated  to  zero  time  is  lowered 
by  the  hydrogen  cyanide  independently  of  the 
substrate  concentration,  but  the  increase  in  lc  in 
presence  of  hydrogen  cyanide  is  more  rapid  at  higher 
than  at  lower  concentrations  of  hydrogen  peroxide. 
By  means  of  these  extrapolated  values  of  k,  activity- 
substrate  curves  are  plotted  for  varying  concentrations 
of  substrate,  and  from  these  the  affinity  constant  of 
the  system  catalase-substrate,  ku~ 40,  is  deduced 
(cf.  Henniehs,  A.,  1926,  756,  who  found  hit— 22). 
The  poisoning  action  of  hydrogen  cyanide  is  inde¬ 
pendent  of  the  amount  of  iron  in  the  catalase  prepar¬ 
ation,  the  activity  of  the  authors’  specimen  (G.F. 
31,000)  being  reduced  to  one  half  by  the  presence  of 
1700  mols.  of  hydrogen  cyanide/1  mol.  iron  (cf. 
Kuhn  and  Braun,  A.,  1926,  1215,  who  found  the 
ratio  1500/1  for  liaimin) .  Small  concentrations  of 
manganese  chloride  solution  (10-7Ar)  have  no  activ¬ 
ating  effect  on  catalase,  but  higher  concentrations 
have  a  slight  poisoning  action.  J.  W.  Baker. 

Possibility  of  transf  ormation.  of  one  enzymic 
activity  into  another  according  to  experimental 
conditions.  ^  M.  J.  Gramenttzki  (Biochem.  Z.,  1927, 
— 437). — The  guaiacum  reaction  for  the 

c  cction  of  blood  fails  if  the  proportion  of  blood 


be  high  in  relation  to  the  hydrogen  peroxide.  The 
apparent  predominance  of  catalase  action  under 
these  conditions  is  explained  not  on  the  ground 
that  blood  can  normally  act  as  catalase  and  as 
peroxidase,  but  that  the  normal  peroxidase  action, 
which  is  responsible  for  the  guaiacum  reaction,  is 
masked  in  presence  of  high  concentrations  of  hemo¬ 
globin  by  the  tendency  of  the  active  oxygen  to  be 
converted  into  molecular  oxygen. 

C.  R.  Harinqton. 

Inhibition  of  liver  esterase  by  esters  of  keto- 
acids.  R.  Willstatter,  R.  Kuhn,  O.  Lind,  and 
P.  Memmen  (Z.  physiol.  Chem.,  1927,  167,  303 — 
309). — -In  the  action  of  liver  esterase-  (cf.  Willstatter 
and  Memmen,  A.,  1924,  i,  1145)  on  ethyl  mandelate 
there  is  a  distinct  latent  period,  and  this  period  ia 
directly  proportional  to  the  concentration  of  the 
ester  and  inversely  proportional  to  the  amount  of 
enzyme  added.  The  delay  in  the  hydrolysis  is  due 
to  the  presence  in  the  substrate  of  ethyl  phenyl- 
glyoxylate,  and  when  the  mandelic  ester  is  reerystall- 
ised  from  light  petroleum,  the  latent  period  disappears 
completely.  The  inhibitory  effect  is  attributed  to 
the  great  affinity  of  the  enzyme  for  phenylglyoxylic 
ester  and  the  very  slow  rate  of  decomposition  of  the 
product  formed.  Ethyl  oxalaeetate  and  benzoyl- 
acetato  give  marked  latent  periods,  but  ethyl  pyruv¬ 
ate  docs  not,  presumably  because  it  is  very  readily 
hydrolysed  even  in  the  absence  of  the  enzyme. 

A.  Wormall, 

Action  of  oxidoreductase  on  glyceraldehyde. 
A.  N.  Lebedev  (J.  Russ.  Phys.  Chem.  Soc.,  1920, 
58,  712 — 725). — Mixtures  of  glyceraldehyde,  enzyme, 
water,  and  methylene- blue  were  heated  at  various 
temperatures,  and  the  time  taken  for  the  change  of 
colour  of  the  dye  was  noted. 

In  all  cases  when  oxidoreductase  was  present,  the 
methylene-blue  was  reduced,  and  a  solution,  giving 
the  reactions  of  a  hydroxy-acid,  obtained,  thus 
indicating  the  probable  presence  of  glyceric  acid. 
The  oxidoreductase  had  no  action  on  methylglyoxal 
or  dihydro xyacetone,  but  readily  oxidised  croton- 
aldehyde.  M.  ZVEGINTZOV. 

Liver  hexose-redoxase  [mutase].  H.  von 
Euler,  R.  Nilsson,  and  I).  Runehjelm  (Z.  physiol. 
Chem.,  1927,  167,  221 — 235). — Rat  liver  contains 
large  amounts  of  the  carbohydrate  redoxase  (mutase) 
which  decolorises  methylene-blue,  and  this  reduction 
is  accelerated  by  co-zymase,  especially  if  hoxose- 
diphosphate  is  added  as  well.  Preliminary  attempts 
at  purification  by  adsorption,  dialysis,  and  precipit¬ 
ation  of  the  proteins  with  acetic  acid  are  described. 

A.  Worm  all. 

Isoelectric  precipitation  of  pepsin.  F.  Fenger 
and  R.  II,  Andrew  (J.  Biol.  Chem,,  1927,  73,  371 — 

377).— Pig’s  gastric  mucous  membrane  is  extracted 
with  50%  acetone  at  pu  3-5;  the  filtered  extract  is 

treated  "further  with  acetone  to  Wake  75%  con¬ 
centration  of  the  latter;  the  resulting  precipitate, 
containing  the  pepsin,  is  dissolved  in  dilute  hydro¬ 
chloric  acid  and  the  solution  dialysed  against  water. 
The  first  and  most  active  pepsin-containing  precipitate 
separates  at  pn  2-4 — 2-5;  slightly  less  active,  but 
more  constant,  preparations  are  obtained  at  pa  2*5 — 
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3-0  and  3-0 — 3-85.  The  above  described  process  of 
extraction  is  carried  out  at  0°. 

G.  R.  Harxngton. 

Peptidases.  V.  Specific  action  of  yeast  and 
intestinal  peptidases.  H.  von  Eitler  and  K. 
Josephson  (Ber.,  1927,  60,  [£],  1341—1349;  cf. 
this  voh,  175). — Characteristic  differences  are  not 
observed  in  the  action  of  yeast  and  intestinal  pept¬ 
idases  towards  glycylglycine,  benzoylglycylglycino, 
or  the  biuret  base, 

NH2*GH2-C0-[NH-CH3-C0]2-NH-GH2-C02Et.  Benz- 
oylglycylglycino  docs  not  suffer  fission  under  the 
influence  of  yeast  cropsin,  whereas  the  biuret  base  is 
smoothly  hydrolysed.  Restriction  of  the  action  of 
yeast  peptidase  by  glycine  and  alanine  is  of  the 
same  order  of  magnitude  and  similarly  dependent 
on  the  acidity  of  the  medium  as  that  of  intestinal 
peptidase.  The  experiments  do  not  support  the 
views  of  Waldschmidt-Leitz,  Grassmann,  and  Schaffner 
(this  vol.,  345)  of  the  subdivision  of  peptidases  into 
amino-  and  carboxy-poptidases.  H.  Wren. 

Proteolytic  enzymes  of  the  spleen.  E.  Wald- 
SCHmidt-Leitz  and  W.  Deutsch  (Z.  physiol.  Chem., 
1927,  167,  285 — 302). — The  activity  curve  for 

the  action  of  spleen  extracts  on  gelatin  shows  two 
optima,  one  at  pa  4-0  and  another  at  pK  8-0.  Theso 
optima  are  not  due  to  the  presence  of  two  proteases 
(a-protease  and  S-protcase),  but  are  those  of  a  protease, 
which  acts  on  proteins  only  and  not  on  simple  peptides, 
and  a  peptidase  (erepsin),  respectively.  The  most 
active  enzyme  extract  is  obtained  by  extracting  the 
spleen  with  a  glycerol  solution  containing  a  small 
amount  of  acetic  acid.  Separation  of  the  enzyme 
by  adsorption  methods  is  described,  and  it  is  observed 
that  neither  isolated  enzyme  has  any  measurable 
action  on  proteins  (gelatin)  in  an  alkaline  solution. 

A.  WORMALL, 

Plant  proteases.  VIII.  Adsorption  and 
separation  of  yeast  proteases.  W.  Grassmann  and 
W.  Haag.  IX.  Dipeptidase  and  polypeptidase 

of  yeast.  W.  Grassmann  (Z.  physiol.  Chem.,  1927, 
167,  188—201,  202— 220).— VIII.  The  adsorption  of 
the  two  proteases  of  yeast  by  alumina  (Willstatter 
and  Grassmann,  A.,  1926,  759)  has  been  investigated 
further  to  determine  the  conditions  which  yield  the 
best  separation.  Maximum  adsorption  of  the  yeast 
trypsin  is  effected  in  slightly  acid  solution  from  the 
diluted  yeast  autolysate,  and  the  enzyme  is  obtained 
in  the  purest  state  from  the  alumina  by  elution  with 
diammonium  hydrogen  phosphate,  adsorption  again 
on  alumina  from  slightly  acid  solution,  followed  by 
elution  with  dilute  ammonia.  By  modifying  the 
separation,  a  yield  of  from  30%  to  70%  of  the  “  yeast 
dipeptidase,”  free  from  tryptic  activity,  can  bo 
obtained. 

IX.  The  dipeptidase  hydrolyses  all  the  dipeptides 
tested,  but  bas  no  action  on  various  natural  proteins, 
three  tripeptidos,  and  one  tetrapeptide.  In  this 
respect,  it  differs  from  intestinal  and  pancreatic 
erepsins,  which  hydrolyse  tripeptides  and  even  more 
complex  peptides.  The  hydrolysis  of  tri-  and  tetra- 
peptides  by  autolysed  yeast  is  due  to  the  presence 
of  “  polypeptidase  ”  (yeast  trypsin),  which  hydrolyses 
all  the  natural  proteins,  but  has  no  action  on  dipept- 


idcs,  and  this  enzymo  appoars  to  remove  dipeptide 
molecules  from  the  peptide  chain.  The  optimum 
reaction  for  the  polypeptidase  is  pB  6-7 — 7-0,  and 
that  for  the  dipeptidase  pa  7-8.  A.  Wormall. 

Fhytase  of  malt.  H.  Luers  and  K,  Silbereisen 
(Woch.  Brau.,  1927,44, 263 — 268). — Phytaso  possesses 
a  sharp  temperature  optimum  at  48°  and  an  optimum 
pn  at  5-2 — 5-3,  the  activity  at  pa  4  and  6  being  only 
one  half  that  at  the  optimum.  The  anions  used  in 
the  buffering  mixtures  play  only  a  secondary  role, 
whilst  the  enzyme  is  just  as  active  in  an  arsenate 
buffer  as  in  one  containing  acetate  or  citrate.  The 
preparations  of  phytaso  and  phytin  are  described. 

W.  Robson. 

Synthesis  of  proteins  by  Saccharomyces.  J, 
Eefront  (Compt.  rend.,  1927,  184,  1302—1304).— 
From  a  quantitative  examination  of  the  products  of 
fermentation  of  dextrose  by  yeast  in  presence  of 
ammonium  sulphate  it  is  shown  that,  under  anaerobic 
conditions,  the  course  of  the  synthesis  of  the  protein 
of  yeast  closely  approaches  the  formula  2w09H,206+ 
49iNH3=(G.2H£0O1N,)„+8?iH2O.  Probably  hydrated 
pjwuvaldehyde  is  first  produced,  and  this  with 
ammonia  forms  alanine,  which,  by  condensation, 
forms  substances  having  the  nature  of  polypeptides. 
With  strong  aeration,  it  is  concluded  that  the  sugar 
is  first  transformed  to  acetaldehyde,  and  that  the 
reaction  is  (1)  3GflH12Os+3O2-6CH3-CH0+CC02+ 
6H20;  (2)  6CHpCHO+3X=C12H20O.1N3+2H2O:  The 
presence  of  traces  of  acetaldehyde  was  established, 
the  amount  being  greatly  increased  by  changing  the 
pu  value  or  with  insufficient  aeration.  No  alcohol 
was  formed,  but  a  quantity  of  the  dextrose  was  com¬ 
pletely  oxidised,  and  the  yield  of  carbon  dioxide  was 
much  larger  than  that  formed  under  anaerobic 
conditions.  E.  H.  Sharfles. 

Formation  and  decomposition  of  hexosedi- 
phosphoric  acid  in  alcoholic  fermentation.  H. 
von  Euler  and  K.  Myrback  (Z.  physiol.  Chem., 
1927, 167, 236— 244).— Sodium  hoxosemonophosphate 
(Robison,  A.,  1923,  i,  86)  is  fermented  by  dried 
bottom  yeast-H  and  also  by  top  yeast,  but  the 
fermentation  curves  show  important  differences. 
With  the  former,  the  velocity  falls  suddenly  when 
half  the  total  carbon  dioxide  evolution  has  occurred ; 
this  corresponds  with  the  disappearance  of  all  the 
hoxosemonophosphate,  half  being  fermented  andthe 
other  half  converted  into  the  diphosphate.  With 
top  yeast,  the  curve  is  symmetrical  and  smooth,  and 
indicates  that  although  top  yeast  accumulates 
hexosediphosphoric  acid  more  slowly,  this  compound 
is  decomposed  almost  as  fast  as  it  is  formed,  bo- 
zymase  is  necessary  for  the  fermentation  of  hexose¬ 
diphosphoric  acid  by  yeast,  as  it  is  in  the  case  oi 
muscle  (Meyerhof,  this  vol.,  75).  Purified  hcxosedi- 
phosphate  is  fermented  by  yeast  only  when  eo-zymase 
is  present,  and  the  earlier  contrary  results^  (Euler, 
Nilsson,  and  Jansaon,  this  vol.,  697)_aro  possibly  due 
to  the  presence  of  co-zymase  in  the  impure  hexosedi¬ 
phosphoric  acid  used.  A.  Wormall- 

Products  formed  by  Bacterium  pruni  in  nnlk. 
S.  L.  Jodidi  (J.  Amer.  Chem.  Soo.,  1927,  49, 

1558). — The  crystalline  deposit  obtained  when 
pruni  is  grown  in  skimmed  milk  contains  tyrosine, 
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leucine,  and  myristic,  palmitic,  and  stearic  acids, 
together  with  the  calcium  salts  of  these  acids. 

F.  G.  Willson. 

Bactericidal  action  of  X-rays.  J.  J,  Trellat 
(Ann.  Inst.  Pasteur,  1927,  41,  583— 606).— Tile 
bactericidal  action  of  X-rays  on  B.  prodigio-sua 
becomes  more  marked  as  the  wave-length  increases, 
and  is  much  increased  by  secondary  rays,  particularly 
from  metals  of  high  atomic  weight.  This  secondary 
effect  is  apparently  due  to  the  bombardment  of  the 
culture  by  electrons  liberated  from  the  metal. 

W.  O.  Keiqiack. 

pa  of  the  blood  and  the  response  of  the  vascular 
system  to  adrenaline.  G.  E.  Btjrget  and  M.  B. 
Visscher  (Amor.  J.  Physiol.,  1927,  81,  113 — 123). — 
The  adrenaline  response  of  the  vascular  system  of 
the  pithed  cat  can  be  made  to  vary  at  any  time  by 
varying  the  pa  of  the  blood.  From  pn  6-9 — 8-0  the 
response  progressively  increases.  The  thyroid  plays 
uo  part  in  this  reaction,  which  may  be  due  to  increased 
sensitivity  of  the  sympathetic  nervous  system  or  to  the 
increased  alkalinity  causing  more  rapid  and  complete 
oxidation  of  the  adrenaline,  R.  K.  Cahnan. 

Adrenaline  in  water  and  salt  metabolism. 
S.  Sderer  (Arch.  exp.  Path.  Pharm.,  1927,  122, 
211—218). — The  hypocMoruric  oliguria  with  the 
transfer  of  salt  and  generally  also  of  water  from  the 
Mood  to  the  tissues  illustrates  the  typical  adrenaline 
reaction.  Salt  transfer  occurs  especially  in  those 
cases  where  the  chlorine  tension  between  the  blood 
and  tissues  is  high  on  account  of  changed  physico¬ 
chemical  ratios,  which  hinder  the  normal  equalisation 
of  the  salt  between  the  blood  and  tissue. 

W.  Robson. 

Diabetes  and  action  of  insulin.  IX.  Appear¬ 
ance  in  the  blood  after  pancreatectomy  of  the 
substance  antagonistic  to  insulin.  H.  Hatjsler 
and  0.  Loewi  (Arch.  exp.  Path.  Pharm.,  1927,  123, 
56 — 62).- — The  blood  of  a  dog  after  pancreatectomy 
contains  a  substance  which  inhibits  the  uptake  from 
the  plasma  of  dextrose  by  human  blood- corpuscles. 
IMs  substance,  which  is  dialysable  and  can  be 
extracted  by  alcohol,  is  similar  to  that  which  appears 
in  the  blood  of  human  diabetics  and  of  adrenalinised 
animate .  W.  0.  Kermack. 

Diabetes  and  action  of  insulin.  X.  Glycaemin, 
the  hormone  antagonistic  to  insulin.  Its  import- 
aice  in  the  mechanism  of  diabetes.  S.  Dietrich, 

H.  Hausler,  and  0,  Loewi  (Arch.  exp.  Path, 
rharm.,  1927,  123,  63— 71).— The  substance  antago¬ 
nistic  to  insulin  which  can  be  extracted  by  dialysis 
treatment  with  alcohol  from  the  plasma  of  dogs 
m%!  pancreatectomy  or  treatment  with  adrenaline 
erases  increased  glycogenolysis  when  added  to  the 
amd  perfusing  an  isolated  liver.  This  substance, 
TOich  is  proposed  to  call  glycaemin,  is  considered 
o  be  of  importance  in  effecting  the  increase  in  blood- 
Mgar  concentration  which  occurs  in  human  diabetes. 
_  W.  O.  Kermack, 

uormone  activity  after  administration  of 
extrose.  1.  Secretion  of  insulin  after  sub¬ 
aqueous  administration  of  dextrose.  II. 

, n  and  glycsemin  secretion  after  oral 
ministration  of  dextrose.  III.  Fasting 


animals.  H.  Hatjsler  and  0.  Loewi  (Arch.  exp. 
Path.  Pharm.,  1927,  123,  72—87,  88—119,  120— 
128). — I.  A  method  has  been  devised  for  the  determin¬ 
ation  of  insulin  in  blood  based  on  the  observation 
that  a  larger  amount  of  dextrose  is  taken  up  by  red 
blood-corpuscles  in  presence  of  insulin  than  in  its 
absence.  The  quantity  of  insulin  present  in  the 
blood  increases  after  the  subcutaneous  administration 
of  dextrose.  After  vagotomy,  administration  of 
atropine,  or  pancreatectomy,  subcutaneous  injection 
of  dextrose  is  not  followed  by  an  increase  of  insulin 
in  the  blood. 

II.  After  oral  administration  of  dextrose,  the 
largest  quantity  of  insulin  is  found  in  tlio  plasma 
after  3  hrs.  In  the  case  of  plasma  taken  from 
animals  after  vagotomy  or  treatment  with  atropine, 
administration  of  dextrose  actually  results  in  a 
decrease  in  the  amount  of  sugar  taken  up  by  red 
blood-corpuscles.  This  inhibiting  action  is  due  to 
glycaemin,  a  substance  which  can  be  dialysed  and 
recovered  from  the  dialysate.  The  dialysed  plasma 
has  no  inhibiting  action.  The  dialysate  when  pre¬ 
cipitated  by  alcohol  and  injected  into  the  animal 
organism  causes  hyperglycasmia  to  develop.  Plasma 
taken  from  normal  animals  after  administration  of 
dextrose  has  a  greater  effect  in  increasing  the  uptake 
of  dextrose  by  the  corpuscles  after  dialysis  than  it 
has  before  dialysis. 

III.  The  methods  elaborated  in  the  two  preceding 

papers  arc  applied  to  elucidate  tho  cause  of  the 
abnormal  hyperglycemia  which  ensues  when  dextrose 
is  administered  to  a  fasting  animal.  It  appears  that 
this  abnormal  hyperglycemia  is  due  not  to  an  excessive 
glycaemin  secretion,  but  to  defective  secretion  of 
insulin.  W.  0.  Kermack. 

Effect  of  insulin  on  respiratory  exchange  of 
fed  and  fasting  rabbits.  I.  L.  Chaikoee  and 
J.  J.  R.  Macleqd  (J.  Biol.  Chem.,  1927,  73,  725— 
747). — Rabbits  were  fed  on  a  diet  rich  in  carbo¬ 
hydrates  until  their  respiratory  quotient  reached 
unity;  administration  of  insulin  to  such  animals 
caused  no  change  in  oxygen  consumption  or  in 
respiratory  quotient ;  insulin  administered  to  the 
same  rabbits  after  starvation  caused  a  rise  in  oxygen 
consumption  and  in  respiratory  quotient,  indicating 
that  a  little  less  than  10%  more  of  the  total  energy 
production  was  being  derived  from  oxidation  of 
carbohydrate.  In  the  first  set  of  experiments,  since 
the  unchanged  oxygen  consumption  and  respiratory 
quotient  indicated  the  absence  of  increased  oxidation 
of  dextrose,  or  formation  of  dextrose  from  other 
substances,  and  since,  in  view  of  tho  previous  dieting, 
the  glycogen  stores  of  the  body  were  probably  full, 
the  results  favour  the  hypothesis  of  the  conversion  of 
dextrose  into  an  unknown  intermediate  product 
under  the  action  of  insulin.  The  reasons  for  the 
discrepancy  between  this  conclusion  and  that  reached 
by  Burn  and  Dale  (J.  Physiol.,  1924,  59,  164)  and 
Best  and  others  (A.,  1926,  870)  are  discussed. 

C.  R.  Harington. 

Blood-  and  insulin-sulphur  eliminated  by- 
hydrogen  and  its  behaviour  on  treatment  with 
hydrogen  cyanide  and  cyanamide.  J.  Kuhnati 
(Arch.  exp.  Path.  Pharm.,  1927,  123,  24— 49).— When 
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hydrogen  is  passed  through  blood,  hydrogen  sulphide 
is  liberated  apparently  from  some  non-protein  sub¬ 
stance  contained  in  the  red  blood-corpuscles .  The 
liberation  of  hydrogen  sulphide  from  blood  is  increased 
by  hydrogen  cyanide  and  malononitrile,  but  is 
inhibited  by  eyanamide.  Hydrogen  does  not  liberate 
hydrogen  sulphide  from  cysteine,  but  the  quantity  of 
hydrogen  sulphide  formed  from  a  solution  of  cystine 
is*  increased  by  potassium  cyanide  and  decreased  by 
eyanamide.  Hydrogen  sulphide  is  also  liberated 
from  a  solution  of  insulin  by  a  current  of  hydrogen, 
but  in  this  case  both  potassium  cyanide  and  cyan- 
amide  are  without  action.  W.  0.  Kermack. 

Effect  on  normal  calves  of  administration  of 

parathyroid  extract.  C.  S.  Robinson,  C.  F.  Huff¬ 
man,  and  K.  L.  Burt  (J.  Biol.  Chem.,  1927,  73, 
477 — 482). — Calves  are  less  sensitive  than  dogs  to 
the  effects  of  parathyroid  extract.  Injection  of  large 
doses,  however,  caused  an  increase  of  the  blood- 
calcium  to  18  mg.  per  100  c.c.,  a  decrease  in  the 
blood-phosphorus,  and  an  increase  in  the  urinary 
excretion  of  calcium  and  phosphorus;  the  fsecal 
excretion  of  these  elements  was  little  affected.  Per¬ 
sistent  over-dosage  caused  drowsiness  and  swelling, 
with  eventual  death  of  the  animals. 

C.  R.  Harington. 

Effect  of  pituitrin  administration  on  carbo¬ 
hydrate  metabolism.  H.  M.  Hines,  C.  E.  Leese, 
and  J.  I).  Boyd  {Amer.  J.  Physiol.,  1927,  81,  27 — 
35). — Continuous  intravenous  injection  of  pituitrin 
along  with  dextrose  led  to  a  greater  degree  of  hyper¬ 
glycemia  and  glycosuria  than  when  dextrose  was 
injected  alone,  There  were  no  differences  in  extra- 
heat  production  or  respiratory  quotient.  This  dimin¬ 
ished  retention  of  carbohydrate  under  the  influence 
of  pituitrin  is  not  explained  by  a  direct  action  on  the 
kidney  or  by  changes  in  the  acid-base  equilibrium  of 
the  blood,  and  may  be  due  to  altered  capillary 
circulation.  R.  K.  Cannan. 

Vitamin-A  content  of  skimmed  milk.  J.  B. 
Platon  {Biochem.  Z.,  1927,  185,  238 — 241). — The 
greatest  amount  that  could  be  consumed  (20  g-  per 
diem)  of  skimmed  milk  was  insufficient  to  supply  the 
vitamin-,4  requirements  of  young  rats;  1-75 — 2-0  g. 
per  diem  of  the  whole  milk  was  sufficient  for  this 
purpose.  C.  R.  Harington. 

Antirachitic  and  calcifying  properties  of  dried 
summer  and  winter  milk,  irradiated  and  non- 
irradiated.  G.  C.  Sueplee  and  O.  D.  Dow  (J. 
Biol.  Chem.,  1927,  73,  617— 622).— Dried  summer 
milk  had  greater  antirachitic  activity  than  dried 
winter  milk;  on  irradiation,  both  products  became 
more  active,  but  the  proportional  increase  of  activity 
was  greater  in  the  case  of  the  winter  milk,  so  that 
both  irradiated  products  exhibited  approximately 
the  same  degree  of  antirachitic  activity. 

C.  R.  Harington. 

Relationship  between  antirachitic  activity  and 
the  dielectric  constant  of  irradiated  cholesterol 
solutions.  P.  Ellin ger  (Arch.  exp.  Path.  Pharm., 
1927,  122,  238 — 246). — A  method  and  an  apparatus 
are  described  by  which  changes  in  the  dielectric 
constants  of  liquids  during  irradiation  with  ultra¬ 
violet  light  may  he  followed.  Oils  and  solutions  of 


cholesterol  in  alcohol  and  paraffin  on  such  irradiation 
show  a  rise  in  their  dielectric  constants.  This  rise 
does  not  take  place  if  the  irradiation  is  conducted  in 
the  absence  of  oxygen;  the  formation  of  the  anti¬ 
rachitic  factor,  on  the  other  hand,  takes  place  in 
the  absence  of  oxygen.  The  processes  are  accord¬ 
ingly  independent  of  one  another.  The  rise  of  the 
dielectric  constant  produced  by  ultra-violet  irradi¬ 
ation  may  probably  be  traced  to  the  formation  of  an 
oxidation  product  of  cholesterol.  W.  Robson. 

Influence  of  intense  X-ray  and  y- ray  radiation 
on  cholesterol.  M.  0.  Reinhard  and  K.  W,  Btjch- 
wald  (J.  Biol.  Chem.,  1927,  73,  383— 388).— Irradi¬ 
ation  of  cholesterol,  in  solution  in  chloroform  or 
alcohol  with  X-rays  or  y-rays  causes  a  shift  in  the 
ultra-violet  absorption  curve  towards  longer  ware- 
lengths.  The  change  in  optical  rotatory  power  was 
slight.  Pure  cholesterol  could  not-  be  recovered  on 
evaporation  of  the  irradiated  solutions. 

C.  R.  Haringtox. 

Vitamin-D  content  of  the  stomach  oil  of  the 
Australasian  petrel  (Aestralata  lessoni),  J.  L. 
Leigh-Clare  (Biochem.  J.,  1927  ,  21,  725—727).- 
Tlio  presence  of  vitamin-D  in  amount  equal  to  about 
one  fifth  of  that  present  in  a  good  cod-liver  oil  has 
been  demonstrated  in  the  oil.  S.  S.  Zilva. 

Synthesis  of  the  antineuritic  factor  (torulin) 
by  yeast.  F.  Hawking  (Biochem.  J.,  1927,  21, 
728 — 732). — Saccharomyces  cerevisice  can  synthesise 
the  curative  factor  (torulin)  for  pigeons  in  small 
amounts.  S.  S.  Zilva. 

Evolution  of  B-avitaminosis  in  its  relation 
with  the  constitution  of  the  carbohydrates  of  the 
diet.  L.  Randoin  and  R.  Lecoq  (Compt.  rend., 
1927,  184,  1347—1349;  cf.  A.,  1925,  i,  751).—Eleven 
separate  diets  (deficient  in  vitamin-P)  having  the 
same  percentage  composition,  but  each  containing  a 
different  carbohydrate,  -were  administered  to  eleven 
groups  of  pigeons.  From  the  observations  of  their 
behaviour,  together  with  the  results  of  Cori  (A,, 
1926,  429,  1271)  and  Reinhold  and  Ivarr  (this  vol, 
480),  the  following  conclusions  are  reached.  The 
slower  or  more  feeble  the  intestinal  absorption  of  a 
given  sugar  [potato-starch,  lactose  ( ?)]  or  the  greater 
its  ability  to  be  converted  into  glycogen  the  slower 
is  the  development  of  avitaminosis-P ;  conversely, 
the  quicker  the  absorption  (galactose,  dextrose)  and 
the  smaller  the  ability'  to  be  transformed  into  glycogen 
(galactose)  or  the  greater  the  tendency  to  produce 
hyperglycsemia  (galactose,  maltose),  the  more  rapidly 
it  produces  death  in  complete  absence  of  vitamin-P. 

E.  H.  Shakfles. 

Existence  of  two  active  factors  in  vitanun-B 
complex.  W.  D.  Salmon  (J.  Biol.  Chem.,  192b 
73,  483—497). — The  seeds  of  the  velvet  and  soya 
beans  have  a  greater  protective  action  against 
neuritis  or  beri-beri  but  a  less  marked  growth- 
promoting  action  than  the  leaves,  for  animals  on  a 
diet  deficient  in  vitamin- B;  on  treatment-  of  an 
extract  of  these  materials  with  fuller’s  earth,  the 
precipitate  obtained  was  antineuritic,  whilst  the 
residue  in  the  filtrate,  which,  alone,  had  very  little 
physiological  action,  acquired  growth-promoting 
properties  when  added  to  the  precipitate.  It  there- 
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fore  appears  that  vitamin-5  is  a  complex  of  at  least 
two  active  substances.  C.  R.  Harington. 

Effect  of  desiccation  on  the  nutritive  pro¬ 
perties  of  egg-white.  M.  A.  Boas  (Biochem.  J., 
1927,  21,  712 — 724). — A  diet  of  crude  egg-white, 
boiled  and  supplemented  with  wheat-starch,  cotton¬ 
seed  oil,  cod-liver  oil,  lemon  juice,  marmite,  salts, 
and  water,  supports  young  rats  in  growth  and  health. 
If  the  egg-white  is  previously  dried,  the  diet  is 
inadequate,  unless  the  carbohydrate  is  supplied  in 
the  form  of  potato-starch  or  arrowroot,  or  unless 
certain  substances  are  added  in  small  amounts. 
The  condition  which  is  developed  by  rats  fed  on  this 
unsatisfactory  diet  is  described  in  detail.  The 
change  which  takes  place  in  the  dried  egg-white  is 
independent  of  the  reaction  of  the  solution  during 
drying,  is  not  due  to  a  thermolabile  enzyme,  and  does 
not  appear  to  be  a  process  of  oxidation.  Egg-white 
previously  coagulated  by  boiling  is  not  damaged  by 
desiccation.  The  crude  proteins  of  horse-serum  and 
milk  do  not  suffer  a  similar  change  during  desiccation. 
The  foodstuffs  which  possess  the  power  of  counter¬ 
acting  the  ill  effects  resulting  from  ingesting  the  dried 
egg-white  are  raw  potato,  potato-starch,  arrowroot, 
dried  yeast,  fresh  egg-white,  egg-yolk,  milk,  com¬ 
mercial  caseinogen,  crude  lactalbumin,  spinach  and 
cabbage  leaves,  banana,  and  dried  horse-serum. 
The  presence  of  a  protective  factor  X  in  these  sub¬ 
stances  is  postulated.  The  factor  shows  a  similar 
distribution  in  many  ways  to  that  of  the  water- 
soluble  B-vitamins,  but  is  not,  however,  identical 
with  either  the  antineuritic  factor  or  Goldberger’s 
pellagra-preventive  vitamin.  Its  resistance  towards 
teat  and  desiccation  varies  according  to  the  sub¬ 
stance  in  which  it  is  found.  There  are  indications 
that  rats  can  store  reserves  of  the  protective  factor  X. 

S.  S.  Zilva. 

Formation  of  fat  from  carbohydrate  by  the 
rat  under  abnormal  conditions  ;  relationship  to 
a  possible  new  dietary  factor.  L.  G.  Wesson  (J. 
Biol,  Chem.,  1927,  73,  507 — 522). — Rats  were  kept 
for  several  weeks  on  a  diet  of  dextrin,  salts,  and  water, 
or  on  such  a  diet  with  the  addition  of  small  amounts 
of  oatmeal  or  caseinogen;  they  were  starved  for 
.—3  days  and  then  3  g.  of  dextrin  per  100  g.  of  body- 
*eigbt  were  administered;  as  a  result,  respiratory 
quotients  of  1-5 — 2-0,  or  higher,  were  observed, 
indicating  conversion  of  carbohydrate  into  fat. 
Addition  of  very  small  amounts  of  lard  or  of  an 
ethereal  extract  of  pig’s  liver  to  the  restricted  diet 
abolished  this  effect,  which  was  therefore  not  due  to  a 
demand  for  fat  as  such,  but  possibly  for  some  unknown 
factor  contained  in  the  fat.  C.  R.  Harington. 

Energy  of  growth.  X.  Formation  of  fats 
from  carbohydrates  by  micro-organisms.  E.  F. 
toROKE  and  R.  Bonnet  (Bull.  Soc.  Chim.  biol., 
588 — 596). — Cultures  of  Aspergilla  niger  in 
media  containing  from  3%  to  40%  of  dextrose  show 
8  ren'arkable  increase  in  the  fat  content  of  the  cells, 
all!1  change  in  protein,  ash,  and  unsaponifiable 
, a  '  By  means  of  an  energy  balance-sheet,  it  is 
“wyn  that  the  change  from  dextrose  to  fatty  acid  is 
m  out  by  the  cell  with  about  90%  efficiency. 

E.  A.  Lent. 


Energy  of  growth.  XI.  Formation  of  carbo¬ 
hydrates  from  fatty  acids  by  moulds.  E.  F. 
Terroine,  R.  Bonnet,  and  P.  Duquenois  (Bull. 
Soc.  Chim.  biol.,  1927  ,  9,  597— 604).— The  rate  of 
growth  of  cultures  of  Aspergillus  niger  in  media  rich 
in  the  fatty  acids  of  butter  fat,  arachis  oil,  linseed  oil, 
cod-liver  oil,  oleic  acid,  and  castor  oil  is  retarded, 
whilst  the  transformation  of  fatty  acid  into  carbo¬ 
hydrate  is  carried  out  by  the  cells  with  75 — 80% 
energy  efficiency'.  The  transformation  is  less  efficient 
for  saturated  than  for  unsaturated  fatty  acids. 

E.  A.  Lunt. 

Physiology  of  fruit  trees.  I.  Seasonal  starch 
content  and  cambial  activity  in  one-  to  five- 
year-old  apple  branches.  T.  Swarbrick  (J. 
Pomology',  1927,  6,  137 — 156). — The  seasonal  changes 
in  starch  content  in  one-  to  five-year-old  branches  of 
normal  bush  type  apple  trees  have  been  followed,  and 
observations  made  on  the  seasonal  changes  in  cambial 
activity.  Special  attention  was  directed  to  the  order 
of  disappearance  and  reappearance  of  starch,  and  to 
the  beginning  and  cessation  of  cambial  activity.  In 
vegetative  shoots,  cambial  activity  was  early  and 
starch  disappearance  tended  to  lag  behind,  whereas 
the  reverse  was  the  case  in  flowering  shoots. 

C.  T.  Gimingham. 

Plastic  substances  in  stems  of  grape  vines 
growing  in  Kakhetin.  V.  G.  Aleksandrov  and 
E.  A.  Makarevskaya  (Naukh-Agron.  Zhurnal 
[Russia],  1926,  3,  324 — 333).— In  winter,  there  is 
much  starch  in  the  lignin  portion  of  the  medullary 
rays,  less  in  the  lignin  itself,  and  little  in  the  bark; 
there  is  also  sugar  in  the  lignins  and  bark.  The 
sieve-like  tubes  of  the  phloem,  which  contain  proteins, 
are  always  free  from  sugar ;  the  secondary  tubes  are 
full  of  sugar.  During  the  first  period  of  bleeding, 
starch  diminishes  and  sugar  increases.  Towards  the 
end  of  the  sap  movement  in  the  old  wood  there  is 
much  starch  both  in  the  lignins  and  in  the  bark.  The 
phloem  is  filled  with  proteins  which  come  from  the 
roots.  The  bast  fibres  are  also  filled  with  protein ; 
some  proteins  are  found  in  the  medullary  rays. 
Whenever  the  walls  of  the  medullary  rays  begin  to 
fill  with  proteins,  the  starch  begins  to  disappear. 
During  the  winter,  there  is  no  protein  in  the  medullary 
rays.  During  leaf  formation,  the  upper  zones  of  the 
shoots  are  free  from  starch;  the  sugar  content  also 
decreases.  Only  in  some  places  in  the  sieve-like 
tubes  some  protein  still  persists.  During  blooming, 
there  is  an  abundance  of  crystals  in  the  young  shoots. 
In  the  upper  zones  of  such  shoots  in  the  lignin-like 
medullary  ray's  starch  is  present;  in  the  last  paren¬ 
chyma  protein  is  found.  An  abundance  of  crystals 
is  also  found  in  the  outer  cells  of  the  medullary  rays, 
in  the  bark.  After  blooming,  the  bast  fibres  of  the 
medullary  rays  and  the  entire  phloem  are  free  from 
starch.  There  is  sugar  in  the  thin -walled  bast  fibres, 
some  in  the  thick-walled.  In  the  cambium,  the 
quantity  of  sugar  diminishes ;  in  the  lignins,  some 
sugar  is  found  in  the  vessels,  but  there  is  more  sugar 
in  the  bark.  At  that  time  the  proteins  are  present 
in  the  upper  zone  of  the  growing  shoot,  where  most  of 
the  sugar  may  be  located.  During  the  ripening  of  the 
fruit,  starch  begins  to  accumulate  in  the  bark;  the 
phloem  also  begins  to  fill  with  starch.  The  proteins 
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are  located  in  the  sieve-like  tubes.  In  the  lignins, 
an  increase  in  the  starch  content  is  noticeable.  Then 
all  the  fibres  became  filled  with  starch  except  the 
sieve-like  tubes.  The  elements  close  to  the  cambium 
are  filled  less  than  those  which  are  nearer  to  the 
periphery.  Calcium  oxalate  crystals  are  obscured. 
The  quantities  of  sugar  and  protein  increase.  This  is 
the  period  during  which  the  plant  prepares  to  go  into 
the  so-called  rest  period.  Chemical  Abstracts. 

Relation  of  antitoxic  power  to  ionisation.  L. 
Maume  and  J.  Dulac  (Compt.  rend.,  1927,  184, 
1194 — 1196}. — An  amplification  of  previous  work 
[ibid.,  10S1).  It  is  concluded  that  for  mixtures  of 
sodium  and  calcium  chlorides,  the  minimum  toxicity  of 
the  solutions  for  germinating  wheat  is  given  by  that 
quantity  of  the  salts  which,  separately  dissolved  in  a 
quantity  of  water  equal  in  volume  to  that  of  the 
mixture,  would  give  solutions  having  the  same  degree 
of  ionisation.  M.  Clark. 

Influence  of  sodium  carbonate  and  calcium 
chloride  on  the  acidity  of  maize  sap  (Zea  mat's, 
L.),  S.  Karasiewicz  (Compt.  rend.,  1927,  184, 
1192 — 1194). — When  maize  is  grown  in  culture  media 
containing  sodium  carbonate  the  amount  of  acid 
present  in  the  sap  is  diminished  on  account  of  the 
insoluble  calcium  salts  formed.  The  use  of  culture 
media  containing  calcium  chloride,  however,  gives  a 
progressive  increase  of  the  total  acidity.  The  amount 
of  water-soluble  acid  present,  whether  as  free  acid  or 
as  soluble  salt,  is  unaltered  by  either  treatment. 

M.  Clark. 

Distribution  of  potassium  and  sodium  in 
plants.  G.  Andre  and  E.  Demo  ussy  (Compt.  rend., 
1927,  184,  1501 — 1503). — The  ratio  of  potassium  to 
sodium  shows  a  preponderance  of  the  former  in  the 
older  wood  of  ligneous  plants  and  in  the  interior  of 
tap-roots  during  the  period  of  growth,  but  ail  almost 
equal  distribution  during  the  resting  period.  Figures 
are  given  for  the  distribution  of  these  elements  in 
beet,  in  chestnut,  and  in  Tamarix  gallica. 

G.  A.  C.  Gough. 

Nntrient  ions  of  plants  and  ion  activation  of 
plant  enzymes.  G.  Doby  and  R.  P.  Hibbard  (J. 
Biol.  Chem.,  1927,  73,  405— 416).— The  leaves  of 
young  sugar-beet  plants  contain  more  amylase  and 
less  sucrose  than  those  of  old  ones;  in  plants  grown 
in  sand  with  a  synthetic  nutrient  medium,  deficiency 
of  potassium  in  the  latter  leads  to  increase  in  the 
amount  of  both  the  above  enzymes.  The  amylase 
is  activated  by  potassium  and  nitrate  ions,  and  still 
more  so  by  chloride  ions ;  the  sucrose  is  activated  by 
nitrates  and  inhibited  by  chlorides ;  all  effects  of  salts 
on  the  enzymes  are  exaggerated  in  the  case  of  the 
plants  grown  on  the  medium  deficient  in  potassium. 

C.  R.  Harikgton. 

Iodine  as  a  biogenic  element.  X.  Iodine 
content  of  cultivated  plants.  K.  Scharrfjr  and 
J.  Schwaibold  (Biochem.  Z.,  1927,  185,  405—413). 
— Figures  are  given  for  the  iodine  content  of  numerous 
edible  plants.  Application  of  iodine-containing  manure 
to  plants,  whether  growing  in  pots  or  in  the  open 
ground,  caused  a  great  increase  in  their  iodine  content. 
In  the  ease  of  sugar-beet,  the  increase  occurred  both 
in  roots  and  leaves,  C.  R.  Haring  ton. 


Phosphorus  compounds  in  plants.  I.  Solu¬ 
bility  and  distribution  of  phosphorus  com¬ 
pounds  in  seeds.  S.  Koehler  (Bull.  Acad. 
Polonaise,  B,  1926,  707 — S48). — The  discrepancies  in 
the  mineral  phosphate  content  of  seeds,  recorded  in 
the  literature,  may  be  accounted  for  by  the  fact  that 
the  results  are  dependent  on  the  nature  and  con- 
centration  of  the  acid  used  for  extraction,  and  by  the 
fact  that  many  seeds  contain  phosphatases.  The 
distribution  of  phosphorus  in  the  seeds  of  various 
plants  has  been  examined.  In  the  seeds  of  the  scarlet 
runner,  in  castor- oil  beans,  and  in  the  seeds  of  dentate 
maize,  the  mineral  P205  is  13-2%,  4-82%,  and 
5-38%,  respectively,  the  phytin  P205  is  60%,  91%, 
and  1*5%,  respectively,  whilst  the  organic  P205  is 
27%,  4%,  and  13%,  respectively.  In  maize,  dentate 
maize,  and  the  carob  tree  the  embryos  contain 
86 — 90%  of  the  total  phosphorus ;  in  castor-oil 
beans,  the  embryos  contain  only  3*4%,  and  the 
endosperm  95% ;  in  the  scarlet  runner,  the  cotyledons  • 
contain  98*5%,  and  the  rest  of  the  seed  1*47%. 
Further  results  are  given  for  the  amounts  of  mineral, 
phytin,  and  organic  phosphorus  in  each  part  of  the 
seeds  of  all  these  plants.  E.  A.  Lott. 

Hitherto  unsuspected  source  of  arsenic  in 
human  environment.  R.  E.  Remington  (J. 
Amer.  Chem.  Soo.,  1927,  49,  1410 — 1416). — Samples 
of  American  tobacco,  examined  by  a  micro-Marsh 
method,  contained  0*05— 0*27  grain  of  arsenious 
oxide  per  pound.  Half  the  arsenic  in  pipe  tobacco 
is  evolved  in  the  smoke,  and  half  of  that  in  “  plug  ” 
tobacco  is  soluble  in  water.  S.  K.  Tweedy. 

a-Haematin,  the  iron-containing  porphyratin 
of  plants,  and  the  corresponding  porphyrins. 
O.  Schumm  (Z.  physiol.  Chem.,  1927, 166, 319 ;  cf,  this 
vol.,  685). — The  methyl  ether  of  the  dimethyl  ester 
of  haamatoporphyrin,  described  in  the  original  paper 
as  being  obtained  by  boiling  a-hcematin  with  a  solution 
of  hydrochloric  acid  in  methyl  alcohol  and  subsequent 
removal  of  the  iron  with  hydrazine  in  glacial  acetic 
acid  solution,  appears  to  be  identical  with  Kusters 
tetramethylporphyrin,  H.  D.  Kay. 

Corn  [maize]  wax.  R.  L.  Shriner,  F.  P. 
Nabenhauer,  and  R.  J.  Anderson  (J.  Amer.  Chem. 
Soc.,  1927  ,  49,  1290— 1294).— The  pasty  deposit 
obtained  when  crude  maize  oil  is  cooled  contains  a 
wax,  which  is  obtained  as  feathery  crystals,  in.  p* 
81 — 82*5°,  by  dilution  of  the  crude  material  with 
light  petroleum,  centrifuging,  and  reerystallismg 
from  amyl  alcohol,  acetone,  and  light  petroleum. 
The  wax  is  a  mixture  of  the  myrieyl  esters  of  tetra- 
cosoic  acid  and  an  iso behenic  acid.  The  amide  oi 
the  latter,  m.  p.  110 — 1110,  and  the  wethyl  ester, 
m.  p.  47 — 52°,  are  described.  F.  G.  Willson. 

Non-volatile  acids  of  the  pear,  quince,  apple, 
loganberry,  blueberry,  cranberry,  lemon,  and 
pomegranate.  E.  K.  Nelson  (J.  Amer. Chem. coo., 
1927,  49,  1300—1302;  cf.  A.,  1925,  i,  _ 762). —The 
non-volatile  acids  of  Bartlett  pears  consist  of  citric 
and  Z -malic  acids  in  the  proportion  2:1.  Quinces 
contain  f-malic  acid.  Winesap  apples  contain  J-malio 
acid  with  a  trace  of  citric  acid,  whilst  York  Imperial 
apples  contain  1-malic  acid  only  (cf.  Eranzen  an 
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Helwert,  A.,  1923,  i,  637).  The  non-volatile  acids 
of  the  loganberry  are  citric  (96%)  and  Z -malic  (4%); 
of  the  blueberry,  citric,  with  a  trace  of  Z-malic ;  of  the 
cranberry,  citric  (80%),  f-malic  (20%),  and  benzoic 
(0-069%) ;  of  California  lemons,  citric,  with  a  trace 
of  Z-malie ;  and  of  the  pomegranate,  citric  acid  only. 

F.  G.  Willson/ 

Oil  of  Secale  cornutum  and  its  daturic  acid 
content.  H.  Dieterle,  H.  Diester,  and  T. 
Thdiann  (Arch.  Pharm.,  1927,  265,  171 — 187). — 
The  oil  has  dls'2  0-9259;  nft  1-5420;  acid  value, 
1319 ;  saponification  value,  193-3 ;  ester  value, 
180-11;  Hehner  value,  96-13 ;  Reichert-Meissl  value, 
047;  Polenske  value,  0-48;  iodine  value  (Hiibl) 
69-55,  (Hanus)  66 — 67.  The  oil  is  not  a  drying  oil. 
The  above  data  agree  with  those  of  Mjoen  (A.,  1896, 
ii,  500). 

The  fatty  acid  mixture  is  composed  of  palmitic, 
daturic,  and  other  solid  fatty  acids  (20-48%  of  the 
original  oil),  oleic  acid  (70-99%),  and  a-linoleic  acid 
(4-58%).  Hydroxy-fatty  acids,  which  Mjoen  sup- 

Sosed  to  he  present,  were  not  discovered.  The 
aturic  acid  isolated  was  examined  in  detail,  hut 
satisfactory  conclusions  were  not  reached.  Stearic 
acid,  however,  is  definitely  absent  from  the  oil.  No 
characteristic  differences  were  found  between  the 
methyl  and  ethyl  esters  of  palmitic,  stearic,  and 
daturic  acids,  nor  between  the  sodium  salts  of  the 
corresponding  hydroxamic  acids.  1-9%  of  the  oil  is 
unhydrolysable,  consisting  of  hydrocarbons,  phyto¬ 
sterols,  etc.  W.  A.  Silvester. 

Kuromoji  oil.  H.  Shinosaki  and  H.  Makino 
(Rep.  Imp.  Ind.  Res.  Inst.  Osaka,  1927,  7,  No.  15, 
27—44), — The  low  b.-p.  fraction  of  kuromoji  {Lindera 
tcricea,  Bl.)  oil  consists  chiefly  of  Z-a-phellandrene, 
with  small  quantities  of  dipentene  and  limonene. 
The  important  components  of  the  oil  are  nerolidol, 
linalool,  and  geraniol .  a-Pinene ,  camphene ,  a  dicyclic 
sesquiterpene,  a  monocyclic  ( 1)  sesquiterpene  alcohol, 
»ad  an  ester  of  an  unknown  acid  (m.  p.  126 — 126-5°) 
were  also  isolated.  Chemical  Abstracts. 

Toxicity  of  flax  lolium  (Lolium  remoturn, 

Schrank).  A.  von  Lingelsheim  (Arch.  Pharm., 
1927,  265,  244 — 250). — Lolium  remotum,  Schrank, 
B  poisonous,  like  L.  temulentum,  and  is  frequently 
present  as  an  impurity  in  linseed.  Data  are  given 
from,  many  mid-European  agricultural  stations 
snowing  that,  although  the  risk  of  fatal  effects  to 
cattle  or.  human  beings  from  this  cause  is  not  great, 
further  investigation  is  desirable.  The  toxic  pro¬ 
perties  appear  to  be  connected  with  the  presence  of  a 
parasitic  fungus.  W.  A.  Silvester. 

Ether-soluble  substances  of  cabbage-leaf 
cytoplasm.  III.  Fatty  acids.  A.  C.  Chibnall 
auu  H.  J.  Channon  (Biochem.  J.,  1927,  21,  479— 
e  greater  part  of  the  fatty  acids  of  the 
0}  toplasm  of  the  cabbage  leaf  consists  of  the  unsatur- 
a'ea  acids,  linolenic  and  linoleic  acids;  palmitic 
a!U1  dearie  acids  constitute  the  saturated  acids. 

6  Preseace  of  oleic  acid  could  not  be  established. 
nf'Vf!66013  ■  a  definite  difference  in  the  amounts 
jn  acids  and  of  the  unsaponifiable  matter 
e  ethereal  extracts  obtained  from  spring  and 
SUmmer  material.  S.  S  Zilva. 


Helleborus.  O.  Keller  and  W.  Schobel  (Arch. 
Pharm.,  1927,  265,  238— 243).— Helleborus  niger 
(root)  contains  the  two  glucosides,  helleborein  and 
hellcborin.  Helleborin  has  m.  p.  269 — 270°,  and 
analyses  (the  results  are  very  different  from  those 
of  earlier  authors)  indicate  that  the  composition 
is  O2gH30O0  or  C27H3gOa.  Helleborus  viridis  (root) 
contains,  together  with  brown  colouring  matter 
and  fatty  substances,  the  same  two  glucosides  as 
II.  niger,  sucrose,  and  two  alkaloids.  These  two 
new  bases,  together  amounting  to  only  about  0-1% 
of  the  dried  root,  are  extracted  by  Stoll’s  method 
(Schweiz,  med.  Woch.,  1921,  23).  They  differ  in 
carbon  content,  but  both  contain  about  3%  of  nitro¬ 
gen.  The  one  is  easily  soluble  in  ether,  but  sparingly 
soluble  in  chloroform;  the  other  sparingly  soluble 
in  ether,  and  easily  soluble  in  chloroform. 

W.  A.  Silvester. 

Ephredra  nevadettsis.  R.  E.  Terry  (J.  Amer. 
Pharm.  Assoc.,  1927,  16,  397 — 407). — E.  nevadensis 
contains  no  ephredine,  which  is  usually  present  in  the 
European  and  Asiatic  members  of  the  genus  Ephredra. 
The  plant  contains  a  water-soluble  constituent  with 
a  slight  diuretic  effect,  the  use  of  which  in  medicine  is 
precluded  by  the  large  amount  of  gallotannie  acid 
present  in  the  aqueous  extract  of  the  plant. 

E.  A.  Lent. 

Asarmn  caudatum.  H.  M.  Berlage  and  E.  V. 
Lynn  (J.  Amer.  Pharm.  Assoc.,  1927, 16, 407 — 411). — 
The  leaves  and  petioles  of  the  plant  contain  little 
or  no  volatile  oil,  the  roots  and  rhizomes  as  much  as 
4-06%,  depending  on  the  time  of  harvest.  This 
oil  contains  a  small  amount  of  pinene,  60—75%  of 
methyleugenol  or  closely  related  methoxyl  compounds, 
10%  of  azulene,  and  10%  or  more  of  asarone  (3:4:6- 
trimethoxyallylbenzene).  E.  A.  Lent. 

Glucosides  of  Caulophyllum  tlialictroides . 

E.  D.  Davy  and  II.  P.  Chu  (J.  Amer.  Pharm.  Assoc., 
1927,  16,  302 — 305). — Analysis  of  the  rhizome  and 
roots  of  Caulophyllum  thalictroides  yielded  the  alkaloid 
methyleytisine  and  a  non-crystalline,  glucosidal 
material  which  differed  from  that  described  by  Power 
and  Salway  (J.C.S.,  1913,  103,  193).  On  moistening 
the  drug  to  allow  enzyme  action  to  take  place  before 
extraction,  a  crystalline  glueoside,  m.  p.  243 — 246°, 
[a]I>-(-450,  sparingly  soluble  in  alcohol,  and  a  non¬ 
crystalline  glucosidal  product,  m.  p.  230 — 240°, 
[a]D+37°,  very  soluble  in  alcohol,  were  isolated.  The 
former  may  be  identical  with  cauloaaponin. 

W.  J.  Powell. 

Protoplasm.  III.  Proteins  of  the  plasmod- 
ium  of  Fuligo  various.  A.  Kiesel  (Z.  physiol. 
Chem.,  1927,  167,  141—162;  cf.  A.,  1926,  204; 
this  vol.,  382). — The  air-dried  plasmodium  contains 
crude  oil  8-73%,  water  9-53%,  calcium  carbonate 
16-35%,  organic  water-soluble  matter  15-35%,  residue 
insoluble  in  light  petroleum,  water,  or  alcohol  50-04%. 
One  of  the  most  important  constituents  is  a  nucleo- 
protein,  present  to  the  extent  of  at  least  3-1%  of  the 
dry  weight,  and  in  addition  to  the  protein-like 
substance  or  mixture,  “  plastin.”  A.  Worm  all. 

Glutelins.  I.  a-  and  (3-Glutelins  of  -wheat. 

F.  A.  Csonka  and  D.  B.  Jones  (J.  Biol.  Chem.,  1927, 
73,  321—329).  — Glutelins  can  be  precipitated  from 
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alkaline  solution  •  by  concentrations  of  ammonium 
sulphate  which  are  too  low  to  precipitate  globulins, 
and  may  thus  he  separated  from  the  latter.  Wheat 
flour  was  freed  from  starch  and  gliadin  and  then 
extracted  with  0-2%  sodium  hydroxide.  Treatment 
of  the  extract  with  ammonium  sulphate  to  2% 
saturation  precipitated  1%  of  a-glutelin ;  further 
addition  to  the  filtrate  of  ammonium  sulphate  to 
18%  saturation  yielded  about  0-07%  of  fi-gluielin 
(calculated  on  the  weight  of  the  original  flour). 
Both  proteins  have  an  isoelectric  point  at  pK  6-45; 
figures  are  given  for  the  nitrogen  distribution. 

C.  R.  Harington. 

Nitrogen  compounds  of  the  rice  kernel  as 
compared  with  those  of  other  cereals.  S.  L. 
Jodidi  (J.  Agric.  Res.,  1927,  34, 309 — 325). — The  total 
nitrogen  in  oven-dried  rice  varies  from  1-7  to  1-24% 
in  different  varieties  and  different  seasons.  Poly¬ 
peptides  and  free  amino-acids  occur  in  the  ungermin¬ 
ated  rice  kernel  (brown  rice).  Amino-nitrogen 
amounts  to  0-75 — 1-02%  of  the  total  nitrogen; 
corresponding  figures  for  acid  amide  nitrogen  are 
0-14 — 0-23%,  and  for  polypeptide  nitrogen,  0-85 — 
1-15%.  The  percentages  of  total  nitrogen  in  wheat, 
oats,  rye,  maize,  and  rice  decrease  in  the  order  named. 
The  proportion  of  protein  nitrogen  is  smaller  in  rye, 
wheat,  and  oats  than  in  maize  or  rico,  but  the  absolute 
quantity  is  considerably  larger.  The  significance 
of  the  non-protein  nitrogen  compounds  during  the 
early  stages  of  seed  germination  is  discussed. 

C.  T.  Ghaengham. 

Immunological  reactions  of  the  globulins 
from  the  seeds  of  leguminous  plants.  Bio¬ 
logical  reactions  of  the  vegetable  proteins.  IX. 
H.  G.  Wells,  J.  H.  Lewis,  and  D.  B.  Jones  (J.  Infect. 
Dis.,  1926,  40,  326). — The  a-globulin  fractions  of 
navy,  mung,  adzuki,  Lima,  and  Georgia  velvet  beans 
have  a  higher  sulphur  and  a  lower  nitrogen  content 
than  the  p-globulins.  The  globulins  from  adzuki  and 
mung  beans  are  distinct  from  those  of  navy,  Lima,  and 
Georgia  velvet  beans,  but  the  a-  and  (3-globulins  of 
adzuki  and  mung  beans  are  either  identical  or  similar. 
Georgia  velvet  bean  globulins  are  immunologically 
distinct  from  the  others.  Chemical  Abstracts. 

Portable  form  of  manometric  gas  apparatus. 

D.  D.  Van  Slyke  (J.  Biol.  Chem.,  1927,  73,  121—126). 
— A  portable  form  of  the  apparatus  of  Van  Slyke  and 
Neill  (A.,  1924,  ii,  872)  is  described  and  details  of 

technique  are  given.  C.  R.  Harinoton. 

Carbon  dioxide  factors  for  the  manometric 
blood-gas  apparatus.  D.  D.  Van  Slyke  and  J. 
Sendroy,  jun.  (J.  Biol.  Chem.,  1927,  73,  127 — 144). — 
By  gasometric  analysis  of  sodium  carbonate  solutions, 
the  composition  of  which  was  independently  checked 
by  three  different  gravimetric  methods,  factors  for 
the  conversion  of  observed  pressure  differences  into 
carbon  dioxide  content  in  the  use  of  the  apparatus 
of  Van  Slyke  and  Neill  (A.,  1924,  ii,  872)  have  been 
re-ealeulatcd  with  increased  accuracy. 

C.  R.  Harington. 

Determination  of  acetoacetic  acid.  L.  Pin- 
oussen  (Biochem.  Z.,  1927,  184,  359). — A  reply  to 


Lorber’s  criticism  (this  vol.,  372)  of  the  author’s 
micro-methods.  R.  K.  Cannan. 

Determination  of  lactic  acid.  T.  E.  Friede- 
mann,  M.  Cotonio,  and  P.  A.  Shaffer  (J.  Biol. 
Chem.,  1927,  73,  335 — 358).  Condenser  unit  for  use 
in  determination  of  lactic  acid.  H.  A.  Davenport 
and  M.  Cotonio  (ibid.,  359 — 361). — The  oxidation 
of  lactic  acid  to  acetaldehyde  is  rendered  almost 
quantitative  by  the  addition  of  manganous  sulphate. 
By  utilisation  of  this  observation,  development  of 
an  improved  apparatus,  and  more  rigid  determination 
of  the  appropriate  conditions  for  the  titration  of 
hydrogen  sulphite  bound  by  acetaldehyde,  an  improved 
modification  of  the  method  of  Clausen  (A.,  1922}  ii, 
593)  has  been  devised.  The  method  is  applicable 
to  amounts  of  lactic  acid  from  0-045  to  45  mg.  with 
an  error  of  ±5%  ;  the  magnitude  of  the  error  which 
may  be  introduced  by  the  presence  of  interfering 
substances  in  physiological  material  has  been  deter¬ 
mined  in  a  large  number  of  cases,  and  methods  for 
the  preliminary  removal  of  certain  of  these  substances 
are  indicated. 

A  technical  modification,  leading  to  a  more  compact 
apparatus  for  the  above  method,  is  described. 

C.  R.  Harington. 

Use  of  magnesium  perchlorate  trihydrate  and 
asbestos-sodium  hydroxide  for  determination  of 
water  and  carbon  dioxide  in  metabolism  experi¬ 
ments.  M.  O.  Lee  and  J.  B.  Brown  (J.  Biol.  Chem., 
1927,  73,  69 — 72). — The  quantitative  absorption 
of  water  and  carbon  dioxide  in  metabolism  experi¬ 
ments  is  conveniently  accomplished  by  the  use  of 
magnesium  perchlorate  and  asbestos  impregnated  with 
sodium  hydroxide,  respectively,  these  preparations 
offering  technical  advantages  over  the  absorbents 
commonly  employed.  C.  R.  Haringtok. 

Nephelometric  determination  of  small 
amounts  of  arsenic.  I.  Turbidities  produced 
by  a  new  reagent.  II.  Determination  of 
arsenic  in  any  material.  H.  Kleinmann  and  F. 
Pangritz  (Biochem.  Z.,  1927, 185,  14-43, 44—62).— 
I.  A  reagent  prepared  by  mixing  1  vol.  of  1%  potass¬ 
ium  molybdate  with  1  vol.  of  2%  cocaine  and  2  vols. 
of  V-hydrochloric  acid  exhibits  a  turbidity  with 
minute  traces  of  arsenates.  By  the  use  of  this  re¬ 
agent,  under  the  specified  experimental  conditions, 
amounts  of  arsenic  from  0-06  to  0-0005  mg.  can  be 
determined  nephelometrically  with  an  error  of  il%- 
The  determination  is  not  affected  by  the  presence 
of  neutral  salts  up  to  .^-concentration. 

II.  Organic  material  is  dried  at  100°  and  then 
incinerated  with  a  mixture  of  sulphuric  and  nitric 
acids;  the  arsenic  remaining  in  the  sulphuric  acid 
is  reduced  by  addition  of  ferrous  sulphate ;  the  mix¬ 
ture  is  then  treated  with  potassium  chloride  and 
bromide  and  distilled,  the  arsenic  trichloride  being 
collected  in  excess  of  V-sodium  hydroxide ;  the  arsenic 
in  the  distillate  is  oxidised  by  treatment  with  hydrogen 
peroxide,  and  determined  nephelometrically.  In  this 
way,  amounts  of  arsenic  of  the  order  of  0-0005  mg. 
may  be  determined  in  organic  material.  Methods 
are  described  for  the  removal  of  traces  of  arsenic 
from  the  reagents  employed.  C.  R.  Harington. 
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General,  Physical,  and 

Symmetrical  character  of  the  terms  corre¬ 
sponding  with  systems  containing  similar 
particles,  derived  by  quantum  dynamics.  F. 
Horn  (Z.  Physik,  1927,  43,  788— 804).— Mathe¬ 
matical.  R.  W.  Lunt. 

Applications  of  Schrodinger's  theory  to  the 
structure  of  spectra.  E.  Weiger  (Z.  Physik,  1927, 
43,  624 — 652). — Mathematical.  The  characteristic 
structure  of  spectra,  in  particular  the  laws  of  series 
spectra  and  the  Stark  and  Zeeman  effects,  have  been 
derived  by  application  of  SchrSdinger’s  differential 
equations.  R-  W.  Ltint. 

Orbits  and  light-radiation  of  hydrogen 
electrons.  T.  Engset  (Ann.  Physik,  1927,  [iv],  83, 
903 — 904). — Extensive  mathematical  corrections  to 
a  former  paper  (this  vol.,  601)  are  given. 

Number  of  dispersion  electrons  for  the  con¬ 
tinuous  spectra  and  series  spectra  of  hydrogen. 
Y.  Stoiura  (J.  Phys.  Radium,  1927,  [vi],  8,  310). — 

A  correction  (cf.  this  vol.,  494). 

Hydrogen  atom  with  a  spinning  electron  in 
wave  mechanics.  €.  F.  Richter  (Proc.  Nat.  Acad. 
Sci.,  1927, 13, 476 — 479). — It  is  shown  mathematically 
that  Schrodinger’s  wave  mechanics  in  conjunction 
with  the  Uhlenbeck-Goudsmit  concept  of  the  spinning 
electron  completely  represents  the  fine  structure  of 
hydrogen-like  spectra.  J.  S.  Carter. 

Intensities  in  the  helium  spectrum  produced 
by  a  condensed  discharge.  L.  S.  Orn  stein  and 
H.  P.  BomvMAN  (Z.  Physik,  1927,  43,  839—844).— 
The  intensities  of  the  helium  lines  5016,  4922,  4713, 
4086,  and  4383  A.,  excited  by  a  damped  wave-train 
discharge  of  train  frequency  500  per  sec.,  have  been 
measured  as  a  function  of  the  maximum  voltage  of  the 
wave-trains.  The  discharge  was  produced  by  charg- 
«g  a  condenser  through  a  rectifier  connected  to  a 
high-tension  A.C.  supply  at  the  frequency  500  cycles 
per  sec. ;  the  condenser  discharged  through  an  oil- 
umuersed  spark  gap  and  the  discharge  tube  containing 
hejum;  The  inductance  of  this  circuit  was  made  very 
small  in  order  to  increase  the  frequency  of  the  oscilla¬ 
tory  current.  In  the  range  0-5 — 36  kilovolts  the 
intensities  of  the  lines  5016,  4922,  4713,  and  43831. 
increase  to  a  maximum  at  approximately  10  kilovolts, 

umnish  rapidly  to  a  minimum  in  the  neighbourhood 
o  i  i  kilovolts,  and  rise  again  to  a  second  maximum 
approximately  25  kilovolts ;  the  relative  intensities 
n  hese  lines  remain  approximately  constant.  The 
ensity  of  the  lino  4686  A.  due  to  Hc+  appears  to 
,  zero  up  approximately  11  kilovolts,  and  then 
eases  regularly;-  its  intensity  relative  to  the  line 
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5016  A.  increases  approximately  linearly  with  the 
voltage  in  the  range  above  11  kilovolts.  Intensities 
were  measured  by  comparison  with  a  standard  lamp. 

R 
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Ionisation  potential.and  the  fine  line  spectrum 
of  hydrogen.  K.  F.  Niessen  (Z.  Physik,  1927,  43, 

694—706). — The  ionisation  potential  of  hydrogen  has 
been  calculated  by  the  use  of  half  quantum  numbers 
assigned  to  the  ion  H2+  ;  it  is  shown  that  some  of  the 
fine-line  spectrum  is  attributable  to  this  ion.  The 
value  calculated  for  the  ionisation  potential  is 
—  1-216J?A(=16  volts),  in  good  agreement  with  that 
calculated  by  Burrau  by  wave  mechanics  —  1-204UA 
(=154  volts)  (Kgl.  Danske  Videnskab.  Selsk.  math.- 
fys.  Medd.,  1927,  7,  14).  R.  W.  Lunt. 

Under-water  spark  spectra  [of  beryllium,  gold, 
molybdenum,  tantalum,  and  tungsten].  (Miss) 
E.  J.  Align  and  H.  J.  C.  Ireton  (Trans.  Roy.  Soc. 
Canada,  1927,  [iii],  21,  III,  127 — 131). — The  absorp¬ 
tion  lines  observed  were  (A.) :  beryllium,  3321-45, 
3321-08,  3131-06,  3130-42,  2650-94,  2650-31,  2494-87, 
2494-44,  2350-82,  2348-50,  2175-1;  gold,  2700-90, 
2641-49,  2387-75,  2376-25,  2352-65,  2129-46,  2126-62, 
1938-52 ;  molybdenum,  2045-9,  2038-4, 2018-2,  2013-1 ; 
tantalum,  2274-46,  2261-68,  2261-47,  2253-35,  2196-07, 
2193-90,  2193-25,  2182-66,  2141-95,  2119-71 ;  tungsten, 
2402-43,  2436-61,  2461-60,  2482-21,  2543-43,  2613-07, 
2613-86,  2033-10,  2656-56,  2681-40. 

A.  A.  Eldbidge. 

Existence  of  solid  nitrogen  in  the  earth’s 
atmosphere.  H.  Pelzer  (Ann.  Physik,  1927,  [iv], 
83,  362 — 384). — In  order  to  explain  the  5577-35  A. 
line  in  the  spectrum  of  aurora  borealis,  Vegard  assumes 
the  existence  of  a  layer  of  solid  nitrogen  in  the  upper 
atmosphere.  The  possibility  of  a  temperature  below 
the  m.  p.  of  nitrogen  (36°  Abs.)  occurring  in  the 
atmosphere  with  the  earth-sun  radiation  equilibrium 
has  been  investigated  thermodynamically.  It  is 
shown  that  non-selective  absorption  of  all  but  a 
fraction  1  O'1430  of  the  earth’s  radiation  must  occur, 
or,  even  if  absorption  is  confined  to  the  infra-red, 
99-5%  must  be  absorbed  in  this  region  by  the  deeper 
atmospheric  layers.  These  conditions  do  not  appear 
reasonable,  and  therefore  Vegard’s  hypothesis  seems 
thermodynamically  unsound.  R.  A.  Morton. 

Afterglow  of  active  nitrogen.  K.  F.  Bon- 
hoeffer  and  G.  Kaminsky  (Z.  physikal.  Cliem., 
1927,  127,  385— 400).— Nitrogen,  purified  by  the 
method  of  Kaustky  and  Thiele,  exhibits  no  afterglow ; 
the  presence  of  at  least  1%  of  another  gas  is  necessary 
before  the  effect  becomes  apparent.  The  character¬ 
istic  spectrum  of  the  afterglow  is  independent  of  the 
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foreign  gas,  and  the  conclusion  is  therefore  reached 
that  the  added  gas  plays  no  part  in  the  chemilumin¬ 
escence  reaction  which  is  responsible  for  the  afterglow. 
The  homogeneous  gas  reaction  causing  the  appearance 
is  bimolecular.  In  the  ultra-violet  (down  to  2100  A.) 
and  visible  regions  of  the  spectrum,  active  nitrogen 
exhibits  no  absorption.  Impurities  have  no  influence 
on  the  ratio  of  the  intensities  of  the  atomic  and  mole¬ 
cular  spectra,  as  they  have  with  active  hydrogen. 

H.  F.  Gillbe. 

Structure  of  the  arc  spectra  of  the  elements  of 
the  nitrogen  group.  J.  C.  McLennan  and  A.  B. 
McLay  (Trans.  Roy.  Soc.  Canada,  1927,  [iii],  21, 
III,  63 — 77). — An  examination  of  existing  data  leads 
to  the  identification  of  multiplets  in  the  arc  spectra 
of  nitrogen,  phosphorus,  arsenic,  antimony,  and 
(tentatively)  bismuth.  The  terms  iS2,  2L>23,  and 
2Pl2  are  deep,  with  *S2  deepest;  4P123  and  2P!2  are 
the  most  important  of  the  higher  energy  terms,  with 
4P123  deeper  than  2P12.  The  results  accord  with  the 
Pauli-Heisenberg-Hund  theory.  The  three  outer¬ 
most  electrons  of  the  unionised  atom  are  in  each  case 
bound  in  n2  orbits ;  for  the  most  stable  of  the  excited 
states  two  are  bound  in  n2  orbits  and  one  in  an 
(n+l)i  orbit.  A.  A.  Eldridge. 

Origin  of  the  auroral  green  line  in  the  oxygen 
spectrum.  J.  C.  McLennan,  R.  Rubdy,  and  J.  H. 
McLeod  (Trans.  Roy.  Soc.  Canada,  1927,  [iii],  21, 
III,  27—31). — Parallel  evidence  is  adduced  to  show 
that  in  seeking  to  fit  the  auroral  green  line  5577-341  A. 
observed  in  the  oxygen  spectrum  into  the  system 
of  energy  levels  provided  for  oxygen  atoms,  “  for¬ 
bidden  ”  as  well  as  “  permissible  ”  transitions  should 
receive  consideration.  A.  A.  Eldridge. 

Explanation  of  spectra  of  metals  of  group  II. 
H.  P.  K.  Kichlu  and  M.  Saha  (Phil.  Mag.,  1927, 
[vii],  4,  193 — 207). — An  extension  of  the  previous 
work  of  Saha  (this  vol.,  705),  in  which  it  is  shown  that 
the  conclusions  of  Russell  and  Saunders  (A.,  1925,  ii, 
911)  regarding  the  origin  of  the  ;p-terms  are  correct 
for  calcium,  barium,  and  strontium,  but  should  not 
be  accepted  as  generally  applicable  to  the  origins  of 
all  dashed  terms  (cf.  following  abstract). 

A.  E.  Mitchell. 

Spectrum  of  neon.  M.  Saha  (Phil.  Mag.,  1927, 
[vii],  4,  223 — 231). — The  results  of  Hund  and  of 
Goudsmit  on  the  spectrum  of  neon  have  been  utilised 
according  to  the  author’s  method  for  the  examination 
of  the  spectra  of  the  alkaline  earths  (cf.  preceding 
abstract).  The  theory  then  accounts  not  only  for  the 
fundamental  levels,  but  also  for  all  the  higher  levels, 
the  Rydberg  sequences,  and  the  order  of  values 
observed  in  each  case.  The  treatment  leads  to  the 
conclusion  that  whenever  from  any  particular  distri¬ 
bution  of  electrons  in  potential  orbits,  F,  D,  and  P 
terms  arise  simultaneously  they  must  then  have  the 
same  combining  powers,  so  that  if  F  and  P  are  treated 
as  ordinary  terms  then  D  must  be  dashed,  or  if  any 
two  terms  be  treated  ordinarily,  then  the  third  must 
be  dashed  and  the  choice  must  depend  entirely  on  the 
previous  knowledge  of  the  spectrum  of  the  element. 
The  theory  also  explains  transitions  such  as  AK=2 
or  3  which  apparently  depart  from  the  selection 
principle.  A.  E.  Mitchell. 


Spectrum  of  Si+  n.  P.  K.  Kichlu  (J.  Opt.  Soc. 
Amer.,  1927,  14,  455 — 459).— The  contributions  of 
Fowler  and  Saha  to  the  structure  of  the  spectrum  of 
Si+  are  discussed  and  explained  on  the  basis  of  Hund’s 
theory  (A.,_1925,  ii,  912,  1104) ;  it  is  shown  that  the 
lines  2P-~4P  are  to  be  expected  in  the  region  of  2500  A., 
which  therefore  needs  to  be  investigated  further. 

R.  W.  Lust. 

New  lines  between  3100  and  2400  A.  in  the  arc 
spectrum  of  manganese  at  normal  pressure.  S. 
Pina  de  Rubies  and  J.  Dorronsoro  (Anal.  Fis. 
Quim.,  1927,  25,  211 — 215). — The  wave-lengths, 
frequencies,  and  intensities  of  135  new  lines  between 
3025  and  2400  A.  in  the  arc  spectrum  of  manganese 
are  tabulated.  The  majority  of  the  lines  have  already 
been  encountered  in  the  spark  spectrum. 

J.  S.  Carter. 

Origin  of  terms  of  the  spectrum  of  cobalt. 
N.  K.  Sur  (Phil.  Mag.,  1927,  [vii],  4,  36— 49).— The 
method  employed  by  Saha  (this  vol.,  705)  has  been 
applied  to  the  detailed  examination  of  the  spectrum 
of  cobalt.  Only  a  small  number  of  fundamental 
levels  and  a  few  levels  combining  with  these  have  been 
found.  No  Rydberg  sequence  has  been  discovered. 
Final  settlement  is  required  as  to  whether  the  9i/3 
state  is  possible  or  not,  since,  although  according  to 
Bohr  and  to  Stoner  the  7M3—2N1  state  is  the  most 
stable  configuration  of  the  electrons  in  the  cobalt 
atom,  the  terms  due  to  the  8i¥3—  lNt  state  occur 
prominently  in  the  arc  spectrum  of  cobalt. 

A.  E.  Mitchell. 

Magnetic  resolution  of  the  arc  spectrum  of 
zinc.  E.  Back  (Z.  Physik,  1927,  43,  309-320).- 
35  lines  of  the  arcs  pectrum  of  zinc  (containing  5%  of 
antimony)  in  the  region  6844-2 — 22GS-92  A.  have  been 
resolved  in  a  magnetic  field  of  39,000  gauss;  from  the 
values  obtained  for  the  broadening  factor  g  the 
p,  s,  and  d  values  have  been  assigned  to  the  lines 
according  to  the  theory  of  Hund  (A.,  1925,  ii,  1104). 

R.  W.  Lust. 

Arc  and  spark  spectra  of  bromine.  L.  Bloch 
and  E.  Bloch  (Ann.  Physique,  1927,  [x],  6,  205— 
231;  cf.  A.,  1925,  ii,  611).— Using  an  electrodeless 
discharge  tube  containing  sodium  bromide,  some.1100 
lines  have  been  determined  in  the  region  6700— 
2250  A. ;  of  these  700  are  reported  for  the  first  time. 
In  addition  to  lines  due  to  neutral  bromine  atoms,  the 
lines  due  to  singly  and  doubly  ionised  atoms  have  been 
classified.  Some  lines  are  thought  to  be  due  to 
triply  ionised  atoms.  R.  W.  Lust. 

Wave-length  measurements  in  the  arc  and 
spark  spectra  of  zirconium.  C.  C.  Kress  (U-o. 
Bur.  Standards,  Sci.  Paper  548,  1927,  22,  47—60). — 
The  arc  and  spark  spectra  of  zirconium  as  emvtte 
between  electrodes  of  the  pure  metal  have  been 
photographed.  The  arc  spectrum  has  been  trace 
from  4881  into  the  infra-red  up  to  9277  A.  _  The  arc 
spectrum  consists  of  (1)  band  spectra,  originating 
in  a  molecule,  perhaps  of  zirconium  oxide,  (2)  line 
spectra  originating  in  the  neutral  atom,  (3)  hj16 
spectra  originating  in  the  singly  ionised  atom.  1  e 
spark  spectrum,  measured  from  2163  to  6115  A., 
contains,  in  addition  to  the  foregoing,  (4)  lines  0 
the  doubly  ionised  atom,  (5)  lines  of  the  treb  y 
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ionised  atom.  Tables  of  wave-lengths  of  the  lines  are 
given.  W.  E.  Downey. 

Influence  of  the  magnetic  field  on  the  polaris¬ 
ation  of  the  resonance  radiation  of  cadmium. 
P.  Soleillet  (Compt.  rend.,  1927,  185,  198 — 199).— 
The  experiments  of  Wood  and  Ellett  (A.,  1924,  ii, 
715)  on  the  influence  of  a  weak  magnetic  field  on  the 
resonance  radiation  of  mercury  have  been  repeated 
for  the  corresponding  ray  (326i  A.)  of  cadmium,  and 
the  same  qualitative  results  obtained.  The  depolaris¬ 
ing  effect  of  the  magnetic  field,  however,  is  con¬ 
siderably  greater  with  cadmium.  For  a  zero  magnetic 
field  the  polarisation  is  7  3%  at  115 — 170°,  but  falls 
to  35%  at  210°.  J.  Grant. 

Fine  structure  of  the  spectrum  lines  of 
cadmium  in  the  ultra-violet.  W.  Mohammad  and 
S.  B.  L.  Mathur  (Phil.  Mag.,  1927,  [vii],  4,  112 — 
120). — An  attempt  has  been  made  to  analyse  the  fine 
structure  of  the  most  prominent  cadmium  lines  over 
the  range  4800 — 2775  A.  In  general  the  results  are 
in  agreement  with  those  of  MacNair  (A.,  1926,  986). 

A.  E.  Mitchell. 

Series  in  the  first  spark  spectrum  of  tin.  A.  L. 
Narayan  and  K.  R.  Rao  (Nature,  1927,  120,  120}.— 
The  spectrum  of  tin  in  the  singly-ionised  stage 
(Sun)  has  been  investigated.  All  the  terms  required 
by  Hund’s  theory  have  been  found,  together  with 
V,  a -D,  2P,  and  a2S  terms.  The  second  ionisation 
potential  of  tin  is  computed  to  be  about  14-5  volts. 
About  30  lines  in  the  first  spark  spectrum  have  been 
classified.  In  general,  it  closely  resembles  the  spec¬ 
trum  of  Si  n.  A.  A.  Eldridge. 

Electrodeless  discharge.  Spectra  of  ionised 
mercury  and  of  iodine.  J.  K.  Robertson  and 
J.  H,  Findlay  (Trans.  Roy.  Soc.  Canada,  1927,  [iii], 
21,  III,  89 — 97). — Sixteen  mercury  lines  between 
1942  and  2848  A.  were  observed  when  the  discharge 
ras  carried  by  helium  at  0-2  mm.  pressure,  the  most 
intense  being  2848,  2837,  2262,  2260,  2225,  2191,  2052, 
and  1942  A.  Carroll’s  classification  of  Hgn  (A., 
1926,  214)  is  preferred,  and  is  supported  by  further 
study  of  the  line  1942  A. ;  the  line  2264  A.  probably 
belongs  to  Hgrn  (Kimura  and  Nakamura,  A.,  1925, 
h  726).  The  spectra  of  pure  iodine,  iodine  and 
hydrogen,  and  iodine  and  helium  were  also  observed. 
With  hydrogen,  hydrogen  iodide  was  probably 
formed,  arid  the  spectrum  is  unlike  that  obtained  in 
helium no  evidence  of  combination  between  helium 
and  iodine  was  obtained,  although  the  iodine  vapour, 
after  discharge,  was  brown  (cf.  Boomer,  A.,  1925,  ii, 
925)-  A.  A.  Eldridge. 

Hyperfine  structure  of  lanthanum  lines.  W.  F. 
■Megoers  and  K.  Burns  (J.  Opt.  Soc.  Amer.,  1927, 
14,  449 — 454;  cft  this  vol.,  602). — An  account  of 
preliminary  experiments  is  given  in  confirmation  of 
be  view  that  some  lanthanum  lines  have  a  hyperfine 
structure.  An  interferometric  method  was  used  in 
e  range  6800 — 3800  and  a  grating  in  the  range 
U— 3800  A.  The  source  used  gave  sharp  and 
uarrow  Imes  and  showed  little  reversal.  In  the 
spectrum  the  line  is  a  quadruplet :  2667-96, 
2668-30,  2668-42,  and  atF*  a  doublet: 
'4oo,  3494-633.  In  the  Lan  spectrum  a1D2  and 


a3i>2  are  triplets:  1394-298,  1394*476,  1394-622, 
and  1894-96-7,  1895-168,  1895-342;  a3D3  is  a  quin¬ 
tuplet:  3250-00,  3250-15,  3250-31,  3250-49,  3250-71; 
and  <PP2  and  alS0  arc  doublets :  6227-34,  6227-52,  and 
7394-48,  7394-59.  R.  W.  Lunt. 

Spectrographic  junction  of  the  X-ray  and 
ultra-violet  regions  with  the  aid  of  ruled  gratings. 
J.  Tiiibaud  (Compt.  rend.,  1927,  185,  62—64).— 
By  means  of  a  tangent  diffraction  grating  having 
1800  lines  per  mm.  (A.,  1926,  651)  the  wave-lengths 
of  the  rays  FeBa  (17-73  A.),  0 Kcc  (23-75  A.),  C K* 
(44-80  A.)  and  MoAfa  (65-0  A.)  have  been  determined 
within  an  absolute  error  of  0-5%.  The  spectro¬ 
graphic  junction  between  the  X-ray  and  ultra-violet 
regions  has  thus  been  attained.  J.  Grant. 

Atomic  character  of  some  properties  of  X-rays. 
E.  Delauney  (Compt.  rend.,  1927,  185,  193—195}.— 
It  is  shown  theoretically,  and  confirmed  by  ionisation 
measurements  of  the  intensity  of  the  radiation  of 
fluorescence  produced  when  mixtures  in  varying 
proportions  of  strontium  and  barium  chlorides  were 
irradiated  with  X-rays,  that  the  intensity  of  the 
fluorescence  is  not  an  additive  property  for  the  two 
salts.  It  increases  much  less  quickly  in  proportion 
to  the  amounts  of  barium  chloride  present. 

J.  Grant. 

Direct  and  indirect  production  of  characteristic 
X-rays.  D.  L.  Webster  (Proc.  Nat.  Acad.  Sci., 
1927,  13,  445 — 456 ;  cf,  Beatty,  Proc.  Roy.  Soc., 
1912,  A,  87,  511;  Balderston,  A.,  1926,  767).— The 
characteristic  rays  from  silver  are  largely  of  direct 
origin,  the  experiments  described  indicating  a  ratio 
of  direct  to  indirect  rays  equal  to  2-4  at  all  ordinary 
X-ray  voltages.  Indirect  rays  do  not  appear  to  any 
appreciable  extent  in  spectra  from  extremely  thin 
targets,  especially  when  light  backing  materials  are 
used.  The  ratio  of  the  probability  that  a  cathode 
ray  will  remove  a  K  electron  from  an  atom  by  direct 
action  to  the  probability  that  it  will  radiate  a  quantum 
of  energy  in  the  continuous  spectrum  as  great  as  the 
if -ionisation  energy,  is  of  the  order  of  unity  for  silver 
at  50  kilovolts.  The  ratio  is  probably  greater  for 
copper  under  corresponding  conditions  and  may  vary 
with  the  voltage.  J,  S.  Carter, 

Efficiency  of  K-series  emission  by  JC-ionised 
atoms.  L.  H.  Martin  (Proc.  Roy.  Soc.,  1927,  A, 
115,  420 — 442). — Relative  values  for  the  efficiency 
of  XT-emission  have  been  determined  in  iron,  nickel, 
copper,  and  zinc  for  a  scries  of  exciting  radiations 
which  lie  between  0-6  A.  and  the  respective  K  limits 
of  these  elements.  In  iron,  the  absolute  efficiency 
has  been  determined  and  investigated  as  a  function 
of  the  frequency  of  the  ionising  radiation.  A  beam 
of  exciting  radiation  is  totally  absorbed  in  a  plate  of 
one  of  the  above  metals  placed  at  right  angles  to  it. 
The  ratio  of  the  energy  of  the  total  excited  X-radiation 
to  that  of  the  exciting  radiation  can  be  readily 
deduced  from  the  ratio  of  the  ionisations  produced 
by  the  total  absorption  in  oxygen  of  the  exciting  beam 
and  those  excited  rays  which'  escape  the  radiator,  if 
the  absorption  coefficients  for  those  radiations  in  the 
radiator  are  known.  The  low-  values  found  for  the 
efficiency  of  emission  for  X-ionised  atoms,  together 
with  the  results  of  other  related  experiments,  are 
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explained  by  the  hypothesis  that,  in  some  cases, 
for  reasons  not  yet  understood,  the*  excited  ir¬ 
radiation  does  not  escape  the  atom,  but  is  “  intern¬ 
ally  absorbed  ”  in  outer  electron  shells,  giving  rise 
to  high-speed  electrons.  The  probability  of  X -series 
omission  as  opposed  to  its  internal  absorption  is 
found  to  bo  independent  of  the  frequency  of  the 
exciting  radiation,  within  the  limits  of  experimental 
error.  Th®  efficiency  of  X-emission  is  a  function  of 
the  atomic  number  of  the  excited  atom,  and  it  seems 
probable  that  similar  laws,  relating  the  probability 
of  absorption  with  atomic  number  and  wave-length, 
hold  for  both  “  normal  ”  and  “  internal  ”  absorption. 

L.  L.  BmcuMSHAw. 

Measurement  of  the  Mo K  doublet  distances 

by  means  of  the  double  X-ray  spectrometer.  B. 
Davis  and  H.  Burks  (Proe.  Nat.  Acad.  Sci.,  1927, 
13,  419 — 422). — Using  the  double  X-ray  spectrometer, 
considerable  separations  of  the  MoXa  and  XS  doublets 
have  been  obtained.  The  observed  separations, 
0'0043  and  0  00058  A.,  respectively,  are  in  good  agree¬ 
ment  with  those  derived  from  actual  wave-length 
determinations.  The  MoZy  doublet  could  not  be 
separated.  J.  S.  Carter. 

Intensities  of  soft  X-ray  lines  as  a  function  of 
the  exciting  potential.  A.  Jonsson  (Z.  Physik, 
1927,  43,  845 — 865). — The  variation  of  the  intensity 
of  X-ray  lines  as  a  function  of  the  exciting 
potential  in  the  range  0 — 20  kilovolts  has  been 
measured  using  the  most  recent  form  of  Siegbahn’s 
vacuum  spectrograph.  Intensities  were  measured  by 
Geiger’s  method.  The  lines  measured  were  AlXa, 
Xa3>  ZPj ;  AgBaj,  RhZaj,  L$v  L$2,  Lyx ;  MoZaj, 
L$x\  Tld/a,  and  WJfa,  M$.  The  curves  so 
obtained  have  been  compared  with  the  intensities 
calculated  from  the  theoretical  equations  of  Bergcn- 
Davis  (Physical  Rev,,  1918,  [ii],  11,  433),  and  of 
Rosseland  (Phil.  Mag.,  1923,  [vi],  45,  65).  The  former 
does  not  agree  with  experiment;  if  however  due 
allowance  be  made  for  anticathode  absorption  in  the 
application  of  Rosseland’s  equation,  then  a  fairly 
satisfactory  agreement  with  experiment  is  obtained, 
at  least  at  low  exciting  potentials.  R.  W.  Bunt. 

X-Ray  spectra  of  the  second  order.  M.  J. 
Druyvesteyn  (Z.  Physik,  1927,  43,  707 — 725). — 
The  satellites  of  the  line  Zplf  ZS",  Xp2,  and  Z[5"' 
have  been  measured  for  the  elements  from  potassium 
to  iron;  the  values  of  K$" — Xj31}  expressed  as 
vR 1,  agree  well  with  those  calculated  from  data 
referring  to  the  normal  spectra.  The  satellites  of  the 
line  Ap2,  Lp„  and  L&"2  have  been  determined  for  the 
elements  from  niobium  to  lead ;  the  calculated 
differences  L$'2 — L$2  and  Z(3"2 — Aj32  show  dis¬ 
continuities  at  lead  and  silver  and  are  always  slightly 
greater  than  the  corresponding  experimental  values, 
which  lie  on  a  smooth  curve.  The  satellites  of  the 
line  Lyx,  Isyx,  have  been  determined  for  the  elements 
from  niobium  to  tin;  the  differences  Ly\ — ■Lyl  lie 
between  the  extreme  values  calculated  and  so  do  the 
differences  corresponding  with  Ly'2, 3 — iy2i  3  for  the 
elements  from  zirconium  to  silver.  ’  R.  W.  Lunt. 

Emission  of  soft  X-rays  by  different  elements. 
0.  W.  Richardson  and  P.  S.  Robertson  (Proc,  Roy. 
Soc.,  1927,  A,  115,  280—290;  ef.  ibid.,  1926,  A,  110, 


273). — An  apparatus  is  described  by  means  of  which 
the  efficiency  of  six  different  elements  as  emitters  of 
soft  X-rays  can  be  measured  in  rapid  succession  under 
similar  conditions  without  opening  up  the  experi¬ 
mental  vessel.  The  apparatus  consists  of  a  quartz 
tube  in  which  are  mounted  two  filaments,  the  struc¬ 
ture  supporting  the  targets,  a  pair  of  nickel  condenser 
plates,  a  nickel  photo-electric  plate  around  which  is 
a  nickel  electrode,  and  a  nickel  earth  shield.  The 
thermionic  current  (it)  producing  the  X-radiation 
was  measured,  also  the  photo-electric  current  (ip) 
produced  by  a  definite  portion  of  that  X-radiation 
when  it  fell  upon  a  nickel  plate,  and  the  ratio  ip  jit 
was  plotted  against  atomic  number  for  the  elements 
carbon,  silicon,  chromium,  manganese,  iron,  cobalt, 
nickel,  copper,  molybdenum,  palladium,  silver, 
tungsten,  platinum,  and  gold.  Bor  a  given  element, 
ip  lit  is  approximately  proportional  to  the  P.D. 
exciting  the  X-rays.  The  efficiency  appears  to  be 
a  periodic  function  of  the  atomic  number,  and  not,  as 
previously  stated  (loc.  cit.),  proportional  to  the  square 
root.  L.  L.  Bircumshaw. 

Inverse  Zeeman  effect  in  neon  lines.  H. 
Nagaoka  and  T.  Mtshtma  (Proc.  Imp.  Acad.  Tokyo, 
1927,  3,  205 — 207). — Spectrograms  are  given  which 
show  the  inverse  Zeeman  effect  in  a  number  of  lines  of 
the  neon  spectrum  from  5852  to  6533  A.  The  spectrum 
was  excited  in  the  capillary  tubing  connecting  the 
legs  of  an  H  -shaped  discharge  tube ;  the  field  applied 
varied  from  1-8  to  5-8  kilogauss.  Careful  regulation 
of  the  neon  pressure  and  electrode  potential  is 
necessary  for  the  production  of  the  phenomenon. 

R.  W.  Lunt. 

Zeeman  effect  of  the  hyperfine  structure  com¬ 
ponents  of  the  mercury  line  2537.  W.  A.  Mao- 
Nair  (Proc.  Nat.  Acad.  Sci.,  1927,  13,  430 — 432). — 
In  zero  magnetic  field  the  positions  of  the  hyperfine 
structure  components  of  the  mercury  line  2537  are, 
taking  the  central  one  as  reference,  — 0-0256,  —0-0103, 
0,  +0-0116,  and  +0-0221  A.,  respectively.  In 
magnetic  field  the  last  four  become  triplets  with 
3/2  the  normal  separation.  The  behaviour  of  the 
line  —0-0256  A.  is  more  complicated.  The  perpendi¬ 
cular  components  behave  as  the  perpendicular  com¬ 
ponents  of  a  3/2  normal  triplet  starting  at  —0-0256  A., 
but  the  parallel  component  increases  in  wave-length 
with  increasing  field  strength.  The  relative  intensi¬ 
ties  of  the  five  lines  in  zero  field  are,  in  order  of 
increasing  wave-length,  13,  8,  10,  10,  and  9.  In  a 
field  of  5000  gauss  the  relative  intensities  of  the 
parallel  components  are3,  G,  18, 19, and 4, respectively. 
The  anomalous  behaviour  of  the  line  —0-0256  offers  a 
possible  explanation  of  the  incomplete  polarisation 
of  resonance  radiation  of  mercury  in  zero  magnetic 
field.  J.  S.  Carter. 

Transition  from  ordinary  dispersion  into 
Compton  effect.  I.  Waller  (Nature,  1927,  120, 
155 — 156). — A  brief  account,  relating  to  an  atom 
containing  only  one  electron,  is  given  of  the  various 
stages  of  the  transformation.  A.  A.  Eldbidge. 

Theory  of  Compton  effect.  II.  G.  Wentz®1* 
(Z.  Physik,  1927,  43,  779— 787).— The  analysis- 
previously  developed  (this  vol.,  603)  has  been  extended 
to  a  consideration  of  the  inner  atomic  interference  o 
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scattered  radiation  whereby  a  more  exact  evaluation 
has  been  made  of  the  intensities  of  displaced  and 
undisplaced  lines.  For  the  scattering  of  the  ifa-line 
of  molybdenum  (0-708  A.)  the  calculated  values  of 
the  ratio  of  the  normal  intensity  to  that  scattered  at  an 
angle  0  agree  satisfactorily  with  those  observed  by 
Woo  (A.,  1926,  447)  for  values  of  0  from  60°  to  150°. 
A  more  satisfactory  agreement  between  experiment 
and  theory  obtains  for  the  Ifa-lme  of  zinc  (1-437  A.). 
In  the  case  of  pure  crystal  interference  of  the  /fa-line 
of  ruthenium  (0-612  A.)  by  sodium  chloride  for 
scattering  angles  from  11°  to  60°  the  analysis  leads  to 
values  of  the  ratio  of  the  normal  intensity  to  the 
intensity  according  to  classical  theory,  which  ratio  is 
identical  with  the  square  root  of  Bragg’s  form  factor, 
in  good  agreement  with  those  obtained  experimentally 
(Bragg,  Phil.  Mag.,  1921,  [vi],  41,  309;  A.,  1921,  ii, 
477).  it.  W.  Lunt. 

Duration  of  resonance  phenomenon.  E.  Fues 
(Z,  Physik,  1927,  43,  726— -740). — The  duration  of 
resonance  has  been  analysed  by  wave  mechanics,  and 
values  have  been  calculated  for  argon,  krypton,  and 
xenon  of  the  same  order  of  magnitude  as  those  given 
by  Auger.  It.  W.  Lent. 

Ultra-ionisation  potentials  of  mercury.  E.  O. 
Luvrenoe  (J.  Franklin  Inst.,  1927,  204,  91 — 94; 
cf.  this  vol.,  85). — Ultra-ionisation  potentials  were 
detected  when  mercury  vapour  was  bombarded  with 
electron  streams  possessing  Maxwellian  velocity 
distributions.  J.  S.  Carter. 

Thermionic  emission  from  solid  and  liquid 
metals.  II.  The  thermionic  melting  diagram 
of  copper,  silver,  and  gold.  A,  Goetz  (Z.  Physik, 
1927,  43,  531—562;  cf.  this  vol.,  492).— The  method 
is  described  by  which  the  continuously  recording 
device  for  emission,  temperature,  and  time  was 
calibrated;  the  maximum  sensitivity  is  1-035  amp./ 
mm.  The  data  obtained  have  been  employed  to 
calculate  accurately  the  constants  b  and  bQ  in  the 
Richardson  and  Richardson-Dushman  equations : 
^=A\/T  Xe~blT  and  I~A0T2e~i*’T',  from  these 
values  A  and  A0  have  been  obtained.  The  corre¬ 
sponding  values  of  the  work  of  electron  evaporation 
<j>  and  ri>0  have  been  calculated  from  <j>—bk&~x  and 
A=&o'"e_1>  where  k  is  the  Boltzmann  constant  and 
« is  the  electronic  charge. 

Eighteen  measurements  were  made  on  silver  in  the 
range  1233 — 1454  °Abs.,  below  which  the  emission  was 
too  low  to  measure ;  17  on  gold  in  the  range  1302 — 
1532“  °Abs.,  and  25  on  copper  from  1276  to  1530  °Abs. 
For  silver  the  values  of  $  and  <f>0  increase  from  1-89  to 
3-43  and  from  1-71  to  3-26  volts,  respectively; 
assuming  the  validity  of  Dusliman’s  constant  A0  for 
solid  silver,  f=4-19  and  <f>0= 4-03  volts  at  1233  °Abs. 
®missi°n  from  gold  shows  a  discontinuity  at 
°^s-’  arl(i  the  values  of  <f>  and  (f>0  increase  from 
~uu  to  4-48  and  from  2-51  to  4-30  respectively,  whilst 
he  values  for  solid  gold  computed  as  for  silver  are  4-49 
and  4-32  at  1315  °Aba.  The  emission  from  copper 
reaches  a  maximum  at  1360  °Abs.,  falls  suddenly  as 
e  metal  melts,  and  then  increases.  For  solid  copper 
s.,  ^=4.50,  <A0==4*33  volts;  in  the  range 
A  !f  1530  DAbs.,  $  increases  from  1-91  to  6-90  and 
.'o  m  1-79  to  6-69  volts.  The  work  of  thermionic 


evaporation  thus  diminishes  abruptly  at  the  m.  p. 
of  these  metals,  and  increases  as  the  temperature 
rises  beyond  this  point.  A  number  of  incidental 
phenomena  associated  with  the  occlusion  of  gases  and 

with  the  crystallisation  of  these  metals  are  also 
described.  R.  W.  Lunt. 

Thermionic  emission  of  incandescent  platinum 
in  an  atmosphere  of  iodine.  P.  Jez  (J.  Pliys. 
Radium,  1927,  [vi],  8,  244 — 253). — The  emission 
behaves  in  accordance  with  Richardson’s  law  of 
thermionic  emission.  The  negative  emission  in  an 
atmospbero  of  iodine  is  considerably  greater  than  the 
corresponding  emission  in  air.  The  positive  emission 
in  an  atmosphere  of  iodine  is  almost  zero.  It  is 
suggested  that  the  reversible  reaction  Pt-}-2T2  — . 
Ptl4  takes  place  on  the  surface  of  the  platinum,  and 
that  a  layer  of  iodide  is  responsible  for  the  emission. 

W.  E.  Downey. 

Application  of  the  equations  of  chemical 
kinetics  to  the  phenomenon  of  emission  of 
electrons  from  red-hot  bodies.  J.  K.  Syrkin 
(J.  Russ.  Phys.  Ghem.  Soc.,  1927,  59,  351 — 355). — 
Electrons  are  assumed  to  be  emitted  only  from  the 
superficial  layer  of  a  hard  metal ;  the  emission  may 
therefore  be  regarded  as  a  heterogeneous  chemical 
reaction  of  the  first  order,  thus  allowing  the  application 
of  the  several  well-known  equations  of  chemical 
kinetics  to  the  various  deduced  thermodynamical 
expressions  for  L,  the  number  of  electrons  emitted  in 
unit  time  from  unit  area  of  a  hot  surface. 

J.  Kaye-. 

Role  of  circular  electrons  in  paramagnetic 
phenomena.  D.  M.  Bose  (Z.  Physik,  1927  ,  43, 
864 — 882). — An  attempt  lias  been  made  to  explain 
paramagnetic  phenomena  in  terms  of  quantised 
electron  orbits,  thereby  avoiding  the  difficulties 
associated  with  the  classical  theories  of  Langevin  and 
Weiss,  The  basic  assumptions  characterising  the 
analysis  now  advanced  are  (1)  that  of  the  angular 
momenta  of  an  electron  moving  in  a  closed  orbit 
associated  with  the  s  quantum  number  and  the  k — 1 
associated  with  the  k  (azimuthal)  quantum  number, 
only  the  former  are  responsible  for  paramagnetic 
phenomena,  and  (2)  that,  whatever  be  the  orientation 
of  an  atom  or  ion  with  an  incomplete  inner  ring  to  a 
magnetic  field,  the  resulting  magnetic  moment  is 
equal  to  the  algebraic  sum  of  the  circular  angular 
momenta  of  all  the  electrons  in  the  field.  From  these 
assumptions  the  formulae  of  Langevin  and  Weiss  have 
been  derived,  and  the  magnetic  moments  of  ions  with 
incomplete  inner  ring  have  been  calculated  as  a 
function  of  the  number  of  electrons  in  the  M  ring. 
From  these  values  the  corresponding  numbers  of  Weiss 
magnetons  have  been  calculated,  in  good  agreement 
with  experiment,  for  the  following  ions:  Ti+  +  +  , 
V++  +  ,  Cr+++,  Fe++  +  ,  Mn++,  Fe++,  Co+  +  ,  Ni++,  and 
Cu++.  R.  W.  Lunt. 

Magnetic  study  of  vanadium  tetroxide  and 
trioxide  ;  measurement  of  the  atomic  moments 
of  quadxi-  and  ter-valent  vanadium.  N.  Perka  kis 
(Compt.  rend.,  1927,  185,  111 — 113;  cf.  this  vol., 
288,  717). — The  curves  relating  the  variation  with 
temperature  of  the  coefficient  of  magnetisation  of 
vanadium  tetroxide  and  trioxide  indicate  that  whil&t 


the  former  has  two  atomic  moments  (8  and  14 
magnetons)  for  two  well-defined  temperatureintervals, 
the  latter  has  one  moment  (19-5  magnetons)  very  near 
to  the  dominant  moment  (9  magnetons)  of  the 
V,v  ion.  The  change  in  moment  in  the  former  case 
has  been  attributed  to  dissociation  of  the  tetroxide 


Constitution  of  ordinary  lead.  F.  W.  Aston 
(Nature,  1927,  120,  224). — Experiments  with  lead 
tctramethyl  yield  three  principal  lines,  206,  207,  208, 
of  intensities  respectively  4,  3,  7,  in  good  agreement 
with  the  at.  wt.  207-2.  The  lines  are  integral  with 
those  of  mercury  to  an  accuracy  of  1 — 2  in  10a.  A 


Some  of  the  NO*  ions  dissociate  spontaneously,  and 
others  are  disrupted  into  the  atomic  ions  on  collision 
with  gas  molecules.  In  presence  of  argon  or  helium 
there  is  evidence  of  collisions  of  the  second  kind  : 
NO  - f  A+  =NO +  -f  A,  and  NO+He+=NO++Ho. 

A.  A.  Eldrijdge. 

Influence  of  neighbouring  metal  walls  on  the 
loss  of  charge  of  canal  rays.  J.  Kokkigsbekger 

(Z.  Physik,  1927,  43,  883- . -898). — The  discrepancies 

between,  the  data  of  Wien,  Kutschevski,  Ruttenauer, 
and  Ruchardt  on  the  loss  of  charge  and  on  the  mean 
free  path  of  the  particles  comprising  canal  rays  are 
discussed  at  length  with  special  reference  to  the 
effects  produced  by  metal  surfaces  for  which  in  the 
particular  case  of  iron  capillaries  an  analysis  is 
developed.  Examples  are  given  showing  how  this 
analysis  leads  to  values  of  the  concentration  of  H+ 
particles  before  and  after  passing  through  a  steel  tube 
(2-5  cm.  x 0-8  mm.)  which  are  in  good  agreement  with 
experiments 

The  corrections  necessary  to  evaluate  the  ratio,  w, 


Honigschmid,  E.  Zintu,  and  P.  Thilo  (Z.  anorg, 
Chem.,  1927,  163,  65— 92),— The  at.  wt.  of  silver  has 
been  redetermined  by  reduction  of  silver  nitrate  with 
hydrogen.  In  order  to  eliminate  errors  due  to  adsorp¬ 
tion  of  air  on  the  silver  nitrate  and  on  the  reduced 
silver,  the  analyses  were  conducted  in  a  vacuum. 
Taking  the  at.  wt.  of  nitrogen  as  14-008,  that  of  silver 
is  107-879.  '  If.  F.  Giu.be. 

Fundamental  at.  wts.  IV,  At.  wt.  _  of 
potassium.  Analysis  of  potassium  chloride. 
0.  Honigschmid  and  J.  Goubeatj  (Z.  anorg.  Chem., 
1927,  163,  93— 104).— The  ratios  ICCPAg  and 
Ag  :  AgCl  have  been  determined  by  a  nephelometric 
method,  giving  for  the  at.  wt.  of  potassium  39-104. 

H.  F.  Giu.be. 

Fundamental  at.  wts.  V.  At.  wts.  of  silver, 
chlorine,  and  potassium.  E.  Zintl  and  J.  G.ou- 
beait  (Z.  anorg.  Chem.,  1927,  163,  302— 314).— By 
heating  potassium  nitrate  in  hydrogen  chloride,  the 
ratio  1CNO,  :  KC1  has  been  found  to  be  1-356111  :t 


hydrogen  in  forming  a  gaseous  compound  with 
bismuth  or  its  radioactive  isotopes.  Experiments 
in  which  helium  is  passed  over  a  strong  radioactive 
source  of  radium-2?  and  radium -(7  and  excited  by 
means  of  an  electrodeless  discharge  indicate  that  such 
a  gaseous  compound  is  formed.  A.  A.  Eldbidge, 
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on  the  purity  of  at.  wt,  silver  (A.,  1918,  ii,  40)  seem 
unfounded. 

An  attempt  was  made  to  alter  the  proportions  of 
the  isotopes  of  chlorine  in  carbon  tetrachloride  by 
fractional  distillation.  The  chlorine  in  the  two 
extreme  fractions  was  converted  into  hydrogen 
chloride  by  passing  the  carbon  tetrachloride  over 
glowing  quicklime,  precipitating  the  calcium  with 
ammonium  carbonate,  and  distilling  the  concentrated 
filtrate  with  sulphuric  acid.  The  acid  was  then  used 
to  precipitate  a  weighed  amount  of  silver.  In  neither 
case  was  the  result  different  from  that  obtained  using 
ordinary  hydrochloric  acid.  R.  Cothill. 

Special  effects  of  polonium,  solar  radiation, 
and  high  tension  on  lead.  (Mlle.)  S.  Mara- 
cikeanu  (Compt.  rend.,  1927,  185,  122 — 124;  cf.  A., 
1926,  879;  this  vol.,  710). — The  ionisation-currents 
obtained  from  a  lead  strip  0-1  mm.  thick  on  the  hack 
of  which  polonium  had  been  deposited,  were  deter¬ 
mined  before  and  after  exposure  to  positive  or  negative 
tensions  of  120,000  volts,  and  to  the  sun,  with  or 
without  the  high  tension.  In  all  cases  the  ionisation 
was  small  at  first,  increasing  rapidly  to  a  maximum 
and  slowly  falling  off  exponentially.  The  unexposed 
strips  and  those  exposed  to  high  tension  only  produced 
greater  ionisation-currents  than  those  exposed  to  solar 
radiation  with  or  without  exposure  to  a  high  tension, 
the  effects  of  the  high  tension  {especially  of  the 
negative  type)  and  of  the  sun  being  to  lower  and  raise 
the  ionisation-currents,  respectively.  The  radiation 
which  is  not  due  to  the  polonium  itself  is  of  the 
a-particle  type,  although  exposure  to  a  negative 
tension  causes  the  appearance  of  a  (3-radiation  also. 
The  phenomena  are  attributed  to  the  formation  of  a 
new  radio  active  substance  in  the  lead.  J.  Grant. 

[Special  effects  of  polonium,  solar  radiation, 
and  high  tension  on  lead.]  H.  Deslandres  (Compt, 
rend.,  1927,  185,  124 — 125). — The  a-particles  of 
polonium  may  give  rise  to  a  more  penetrating  radia¬ 
tion  of  protons  when  they  are  stopped  by  the  lead, 
the  effect  of  which  may  be  modified  by  the  nature  of 
the  subsequent  exposure.  J.  Grant. 

Vaporisation  of  polonium.  P.  Bonet-Maury 
(Compt.  rend.,  1927,  185,  204 — 206). — By  means  of 

the  apparatus  previously  described  {this  vol.,  606)  it 
has  been  shown  that  the  curve  obtained  when  the 
percentage  of  polonium  vaporised  is  plotted  against  rjd 

follow's  the  cosine  law  to  within  2%.  The  ratio  rjd  is 
known  as  the  “  reduced  ray,”  r  being  the  radius  of  the 
circle  enclosing  the  number  of  polonium  atoms  con¬ 
cerned,  and  d  the  distance  between  a  centre  of 
symmetry  situated  on  the  normal  to  the  emitting 
surface,  and  the  centre  of  the  disc  bearing  the  deposits. 

J.  Grant. 

Theory  of  luminescence  in  radioactive 
luminous  compounds.  J,  W.  T.  Walsh  (Proc. 
khysieal  Soc.,  1927  ,  39,  318— 333).—  Determinations 
ol  the  brightness  curves  of  radioactive  luminous 
compounds  over  a  period  of  about  4000  days  show 
hat  the  brightness-time  relationship  is  of  the  form 
°g  0,  where  a,  b,  and  k  are 

constants,  and  B  is  the  brightness  after  time  t.  The 
(feults  are  in  accord  with  Rutherford’s  theory  of  the 
ruction  of  active  centres  combined  with  a  hypo¬ 


thesis  of  progressive  increase  in  the  light  absorption 
of  the  material.  The  rate  of  destruction  of  active 
centres  is  6 — 9  times  that  of  the  ionisation  of  inactive 
molecules,  and  in  the  new  material  20—50%  of  the 
molecules  are  in  the  active  state.  J,  S.  G.  Thomas. 

New  scheme  for  atom-building'.  M.  N.  Saha 
(Physikal,  Z„  1927,  28,  469 — 473 ;  cf.  ibid.,  221; 
this  vol.,  705). — The  principles  laid  down  in  the 
earlier  paper  are  given  a  new  graphical  form.  The 
optical,  A -ray,  and  periodic  properties  of  the  atoms 
are  co-ordinated  in  terms  of  the  new  scheme. 

W.  E.  Downey. 

Wave  mechanics  and  atomic  structure  of 

matter  and  of  radiation.  L.  de  Broglie  (J.  Phys. 
Radium,  1927,  [vi],  8,  225—241)  . — Schrodinger’s 
mechanics  represents  dynamic  phenomena  by  con¬ 
tinuous  waves.  It  is  shown  that  these  continuous 
solutions  give  only  a  statistical  view  of  dynamical 
phenomena.  For  a  more  exact  description  of  the 
phenomena,  it  is  necessary  to  take  into  account 
singular  solutions.  This  conception  gives  a  clear 
view  of  Schrodinger’s  equation.  W.  E.  Downey. 

Hypothesis  that  light  quanta  and  electrons  are 
discrete  elements.  G.  Beck  (Z.  Physik,  1927,  43, 
658 — 674). — The  Compton  and  photo-electric  effects, 
diffraction,  polarisation,  interference,  and  the  general 
theory  of  electrodynamics  are  analysed  and  discussed 
from  "the  point  of  view  of  the  following  hypothesis  : 
matter  and  radiation  are  to  be  conceived  as  discrete 
elements ;  to  each  fundamental  characteristic  of 
radiation  there  is  a  corresponding  characteristic  of 
matter.  R.  W.  Lunt. 

Quantum  mechanics  of  magneton  electrons. 
W.  Pauli,  jun.  (Z.  Physik,  1927,  43,  601—623).— 
The  characteristic-function  method  of  Schrodinger 
and  the  Dirac-Johnson  transformation  theory  have 
been  employed  to  derive  the  quantum  mechanics  of 
electrons  responsible  for  magnetic  phenomena. 

R.  W.  Lunt. 

Application  of  wave  mechanics  to  the  quant¬ 
ising  of  black-body  radiation.  E.  Gtith  (Z. 
Physik,  1927,  43,  653 — 657). — Mathematical. 

R.  W.  Lunt. 

Radiationless  quantum  changes.  G.  Wentzel 

(Z.  Physik,  1927,  43,  524 — 530). — The  probability  of 
a  radiationless  change  has  been  analysed  by  wave 
mechanics  for  the  special  case  in  which  an  electron 
from  an  L-orbit  is  transferred  to  a  If-orbit  which  is 
previously  ionised  :  the  calculated  ratio  of  the  number 
of  Ktx  quanta  emitted  to  the  number  of  L  electrons 
transferred  is  in  good  agreement  with  the  data  of 
Auger  (A.,  1926,  1188)  and  of  Robinson  (Proc.  Roy. 
Soc.,  1926,  A,  113,  282).  R.  W.  Lunt. 

Magnetic  hydrogen  atoms  and  non-magnetic 
molecules.  W.  A.  Noyes  (Proc.  Nat.  Acad.  Sci,, 
1927,  13,  377— 378).— T  he  magnetic  character  of 
hydrogen  atoms  and  the  non-magnetic  character  of 
hydrogen  molecules  suggest  the  following  possibilities : 
Isolated  hydrogen  atoms  may  orient  themselves 
loosely  in  pairs  with  the  rotation  of  their  electrons  in 
the  same  direction,  but  will  be  prevented  from  com¬ 
bining  by  the  repulsion  between  the  nuclei  and  also 
between  the  electrons.  Under  the  catalytic  effect  of 
a  metal  the  orbits  of  the  electrons  may  be  assumed  to 
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take  opposite  directions,  with  the  two  nuclei  between 
the  planes  of  the  two  orbits.  There  will  bo  magnetic 
repulsion  between  the  orbits,  but  the  electrons  will 
be  held  to  their  orbital  positions  by  their  attraction 
for  the  nuclei  and  will  fall  closer  to  these  since  there 
are  now  two  nuclei  instead  of  one.  This  accounts 
for  the  large  dissipation  of  energy  when  two  hydrogen 
atoms  unite  to  form  a  molecule.  The  formation  of 
helium  atoms  is  possible  by  the  approach  of  two 
hydrogen  molecules  with  the  four  nuclei  between  the 
planes  of  two  electrons,  which  will  fall  very  close  in, 
whilst  the  two  other  electrons  will  assume  orbits  at 
a  greater  distance.  Since  the  mass  of  a  helium  atom 
is  less  than  that  of  four  hydrogen  atoms,  the  energy 
evolved  in  such  a  process  will  be  of  a  different  order 
from  that  involved  in  the  formation  of  a  hydrogen 
molecule.  J.  S.  Carter. 

“  Pendulum  "  orbits  in  atomic  models.  R.  B. 

Lindsay  (Proc.  Nat.  Acad.  Sci.,  1927,  13,  413— 
419). — Although  “  pendulum  ”  orbits  are  usually 
ruled  out  of  the  systems  of  actual  orbits  since  they 
apparently  involve  collision  of  the  electron  with  the 
nucleus,  such  orbits  are,  however,  plausible  on  the 
assumption  of  a  repulsive  force  operative  only  in  the 
immediate  vicinity  of  the  nucleus.  Assuming  this 
force  to  obey  an  inverse  cube  law,  it  is  shown  that  the 
calculated  distances  are  of  a  not  unreasonable  order 
of  magnitude.  J.  S.  Carter. 

Structure  of  the  helium  atom.  I.  J.  C. 
Slater  (Proc.  Nat.  Acad.  Sci.,  1927, 13,  423 — 430). — 
The  success  of  the  method  of  perturbations  in  the 
calculation  of  spectra  depends  entirely  on  finding  a 
soluble  problem  to  serve  as  the  unperturbed  solution 
which  is  itself  a  sufficiently  close  approximation  to 
the  actual  case.  A  method  of  finding  such  an 
approximation  is  presented  and  applied  to  helium, 
where  even  the  soluble,  unperturbed  problem  gives 
results  in  good  agreement  with  experiment.  The 
applicability  of  the  present  method  to  various  other 
problems  is  indicated.  J.  S.  Carter. 

Coupling  of  electronic  and  nuclear  motions  in 
diatomic  molecules.  E.  U.  Condon  (Proc.  Nat. 
Acad.  Sci.,  1927,  13,  462 — 466). — The  new  quantum 
mechanics  offers  at  least  a  qualitative  explanation  of 
phenomena  conditioned  by  the  quantum  mechanical 
coupling  between  the  motion  of  the  nuclei  and 
of  the  electrons  in  diatomic  molecules. 

J.  S.  Carter. 

Wave  mechanics  and  the  normal  state  of  the 

hydrogen  molecule.  E.  U.  Condon  (Proc.  Nat. 
Acad.  Sci.,  1927,  13,  466 — 470). — Burrau’s  data 

(Kgl.  Danske  Videnskab.  Selsk.  math.-fys.  Medd., 
1927,  7,  14)  for  the  energy  of  an  electron  moving 
under  the  influence  of  two  fixed  centres  of  Coulomb 
attraction  as  a  function  of  the  distance  apart  of  these 
centres  are  used  to  give  a  semi-quantitative  discussion 
of  the  neutral  hydrogen  molecule.  On  the  assump¬ 
tion  that  the  electrons  have  no  mutual  influence,  the 
moment  of  inertia  and  the  heat  of  dissociation  are 
2-7  X  KH1  g.cm.2  and  24-36  volts  respectively.  On 
correction  for  electronic  interaction  these  quantities 
become  4-26  X  10~n  g.cm.2  and  4-4  volts  respectively. 
The  latter  value  agrees  to  within  0-1  volt  with  the 


band  spectrum  value  of  Witmer  (A.,  1926,  552)  and 
of  Dieke  and  Hopfield  (this  vol.,  89).  J.  S.  Carter. 

Energy  computations  in  a  simple  four-body 
system.  K.  E.  Niessen  (Z.  Physik,  1927,  43 
675 — 693). — The  energetics  of  a  simple  four-body 
system  have  been  analysed  by  classical  mechanics 
with  special  reference  to  the  application  of  half 
quantum  numbers  to  the  excited  hydrogen  molecule. 

R.  W.  Lust. 

Absolute  intensities  in  the  hydrogen  chloride 
rotation  spectrum.  R.  M.  Badger  (Proc.  Nat. 
Acad.  Sci.,  1927,  13,  40S — 413). — The  absorption  of 
hydrogen  chloride  in  the  region  of  80  u.  has  been  deter¬ 
mined  at  four  pressures  and  the  absolute  absorption 
curves  have  been  obtained.  The  value  of  BUiG  calculated 
from  the  absorption  coefficient  as  indicated  by  Tolman 
and  Badger  (A.,  1926,  451,  555)  and  using  the  a  priori 
probabilities  for  the  respective  quantum  states  given 
by  the  new  theories  is  4-7  x  1016,  whilst  that  demanded 
by  the  new  quantum  theory  is  1-12  xlO18.  The  lack 
of  agreement  between  the  experimental  and  theoretical 
transition  probabilities  suggests  that,  whilst  the 
predictions  of  the  new  quantum  theory  may  apply 
to  some  ideal  system,  they  do  not  describe  the  con¬ 
ditions  observed  with  hydrogen  chloride. 

J.  S.  Cartek. 

Absorption  of  ozone  in  the  visible  spectrum. 
G.  Colange  (J.  Phys.  Radium,  1927,  [vi],  8,  254 — 
256). — The  values  of  the  absorption  coefficient  of 
ozone  between  4350  and  6400  A.  have  been  deter¬ 
mined  by  photographic  photometry.  The  maximum 
value  of  the  coefficient  occurs  at  about  6070  A. 

W.  E.  Dowsev. 

Absorption  and  emission  spectra  of  nitric  oxide 
in  the  ultra-violet.  M.  Lambrey  (Compt.  rend., 
1927,  185,  382— 384).— The  spectral  data  of  pure 
nitric  oxide  have  been  determined  by  the  method 
previously  described  (this  vol.,  489).  Under  a  feeble 
dispersion  the  absorption  spectrum  appeared  as  a 
series  of  narrow  doublets  (1948 — 2267  A.),  but  with 
greater  dispersion  the  components  of  the  first  two 
doublets  were  found  to  be  double.  The  moment  of 
inertia  of  the  NO  molecule  was  calculated  and  found 
to  be  0-22 xlO"39  c.g.s.u.  and  the  distance  apart  of 
the  constituent  atoms  0-45  xl0~8  cm.  An  electrode¬ 
less  discharge  produced  a  mauve  illumination  the 
emission  spectrum  of  which  included  the  first  two 
absorption  doublets  and  contained  numerous  rays  in 
the  visible  and  ultra-violet  spectra  (2348 — 2S55  A.). 
An  analogy  is  indicated  between  nitric  oxide  and  carbon 
monoxide.  J.  Grant. 

Band  spectrum  of  water  vapour.  D.  Jack 
(Proc.  Roy.  Soc„  1927,  A,  115,  373—390 ;  of.  Watson, 
A.,  1925,  ii,  349;  Dieke,  ibid.,  927).— A  summary  is 
given  of  the  "work  of  previous  investigators  on  the 

water -vapour  bands  3064,  3122,  2811,  and  2$7o. 
Experimental  evidence  as  to  the  nature  of  the  emitter 
is  discussed  and  shown  to  be  in  favour  of  the  hydroxyl 
ion.  Details  are  given  of  the  band  2608,  which  is 
similar  in  structure  to  the  others.  For  any  definite 
value  of  m,  it  gives  the  same  final  value  for  the 
moment  of  inertia  as  the  bands  2811  and  3064,  whilst 
the  initial  value  is  the  same  as  that  for  the  band 
2875.  The  scheme  of  bands  suggested  by  Die»e 
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{be.  cit.)  has  been  extended,  and  the  addition  of  the 
land  2608  allows  of  the  scheme  being  verified  by 
taking  differences  of  the  wave-numbers  of  the  null 
lines  in  the  various  bands.  The  band  at  3428  also 
fits  into  the  scheme.  The  doublet  separations  are 
found  to  he  the  same  for  bands  giving,  the  same  final 
value  for  the  moment  of  inertia.  The  possibility  of 
explaining  the  formation  of  the  doublets  by  the 
application  of  the  Kratzer-Kramers-Pauli  theory  is 
discussed,  A  series  of  single  lines  near  the  head  of 
the  band  2811  has  also  been  measured,  and  found 
to  fit  reasonably  well  into  a  parabolic  formula.  The 
series  bears  a  strong  resemblance  to  the  singlet  series 
measured  by  Watson.  L.  L.  Bircumshaw. 

Interpretation  of  molecular  spectra.  III. 
Rotational  and  vibrational  spectra  of  molecules 
containing  more  than  two  atoms.  F.  Htjnd  (Z. 
Piiysik,  1927,  43,  805—826;  cf.  this  voh,  495).— The 
analysis  has  been  applied  to  the  spectra  of  water, 
methane,  and  ammonia,  and  in  general  to  molecules 
containing  four  or  more  atoms;  its  incidence  on 
optical  isomerism  is  discussed.  R.  W.  Bunt. 

Molecular  spectra  of  sodium,  potassium,  and 
sodium-potassium  mixtures.  P.  Pp.ingsheim 
and  E.  Rosen  (Z.  Physik,  1927,  43,  519—523).— 
From  observations  of  the  resonance  spectrum  of 
potassium,  the  hand  spectrum  has  been  analysed,  and 
the  nuclear  frequencies  have  been  determined.  These 
frequencies  for  sodium  and  potassium  are  inversely 
proportional  to  the  atomic  number.  The  frequencies 
characteristic  of  a  mixture  of  sodium  and  potassium 
lie  between  those  of  these  two  metals,  and  are  thought 
to  afford  evidence  of  the  existence  of  the  compound 
NaK.  R.  W.  Lunt. 

Deformation  of  the  ionisation  curve  of  pure 
argon  by  the  addition  of  oxygen.  M.  A.  Da  Silva 
(Compt.  rend.,  1927,  185,  65—67;  cf.  A.,  1926, 
877).— Ionisation  curves  have  been  constructed  to 
show  the  progressive  deformations  of  the  normal 
curve  of  spectroscopically  pure  argon  (ionised  by 
polonium)  when  mixed  w-ith  0-03,  0-3,  2-4,  and  4'0% 
of  oxygen  by  volume.  Above  4%  no  further  deform¬ 
ation  is  produced.  J.  Grant. 

Transparency  of  fused  silica  to  ultra-violet 

radiations.  Tsukamoto  (Compt.  rend.,  1927, 
185,  55 — 57). — The  absorption  of  ultra-violet  radi¬ 
ations  of  short  wave-length  by  fused  silica  varies 
from  one  sample  to  another,  probably  according  to 
the  purity.  The  absorption  coefficient  of  the  purest 
product  obtainable  has  been  measured  between  the 
wave-lengths  1S62  and  2182  A.  The  absorption 
increases  rapidly  for  wave-lengths  below  2100,  and 
18  greater  than  that  of  crystalline  quartz.  Extra¬ 
polation  of  the  results  indicates  an  appreciable  trans¬ 
parency  at  1500  A.  J.  Grant. 

Instantaneous  spectra  of  the  alkaline  earths, 
h.  Xac,  a  oka,  D.  Nukiyama,  and  T.  Futagami  (Proc. 
imp  Acad.  Tokyo,  1927,  3,  208— 211).— By  using 
1  rotating  film  with  a  peripheral  speed  of  655  era. /sec. 
spectrograms  have  been  obtained  of  the  spectra  emitted 
y  magnesium,  calcium,  strontium,  and  barium  pro¬ 
ceed  by  the  oscillatory  discharge  of  a  condenser  of  1-3 
1  arads,  charged  to  25  kilovolts  across  electrodes 


of  these  metals.  The  inductance  of  the  leads  was 
34  microhenries,  and  the  resulting  frequency  4*54 X 
104  cycles  per  sec. ;  the  maximum  instantaneous  current 
was  computed  to  he  9-4 X  10s  amp.  Numerous  lines 
are  emitted  during  the  first  half  cycle,  others  at  a 
later  stage,  and  some  persist  for  104  see.  The 
magnesium  lino  2852  (16’— IP)  is  reversed  from  the 
initial  stage  and  increases  in  width  to  60  A.,  which  is 
thought  to  bo  due  to  the  formation  of  magnesium 
oxide.  The  lines  3337,  3332,  3330  (lp-2#),  initially 
faint,  become  stronger;  2942,  2939,  2937  (lp— 3s)  are 
strong  and  broadened  to  12  A.;  2782,  2778,  2776 
(lp— 4s)  show  weak  reversal;  the  triplet  383S,  3832, 
3829  shows  initial  reversal,  and  3097,  3093,  3091 
shows  sharp  reversal.  The  mean  line  from  ionised 
magnesium  4481  (28  —  3^)  is  strong,  and  2803,  2796 
(la— In)  shows  weak  reversal.  The  calcium  lino 
4227  (15—  IP)  shows  strong  reversal  and  is  suddenly 
broadened  to  220  A.  The  lines  3285,  3274,  3269 
(lp— 4s),  4455,  4435,  4426  (lp-2d),  3644,  3631,  3624 
(lp— 2d),  3362,  3350,  3344,  (lp-4d),  3226,  3215,  and 
3209  (lp— 5d)  show  faint  reversal.  The  lines  from 
the  ionised  atom  3968  and  3934  show  strong  and 
sharp  reversal  as  also  for  a  short  duration  do  3181, 
3179,  3159.  The  only  strontium  lino  showing  distinct 
reversal  is  4078  (Inj.  — la);  other  lines  recorded  are 
4305,  4161,  4216,  3475,  3464,  and  3381.  No  barium 
line  shows  reversal  and  the  following  lines  are  strong  : 
4554,  4934,  4166,  4131,  and  3893.  R.  W.  Lent. 

Reversal  of  magnesium  lines  in  different  gases. 
H.  Nacaoka,  D.  Nukiyama,  and  T,  Futagami  (Proc. 
Imp.  Acad.  Tokyo,  1927,  3,  212 — 213). — Using  the 
method  of  excitation  described  in  the  preceding 
abstract,  the  reversal  of  magnesium  lines  has  been 
examined  in  a  partial  vacuum  of  a  few  cm.  in  air, 
nitrogen,  oxygen,  carbon  dioxide,  and  coal  gas  at 
76  cm.,  and  in  air  at  152  cm.  The  principal  features 
are  described,  and  indicate  that  there  are  two  stages 
of  excitation :  one  in  which  the  lines  are  all  excited, 
and  the  other  after  3xl0-5  see.  in  which  the  com¬ 
bination  series  lines  vanish  and  the  lines  4703,  4352, 
4168,  4057  broaden  and  increase  in  intensity.  The 
reversal  is  very  much  diminished  at  reduced  pressures. 

R.  W.  Lunt. 

Instantaneous  spectrograms  of  alkali  metals 
by  disruptive  discharge.  H.  Nagaoka,  D.  Nuki- 
yama,  and  T.  Futagami  (Proc.  Imp.  Acad.  Tokyo, 
1927,  3,  258 — 261;  cf.  preceding  abstracts). — The 
method  of  obtaining  spectrograms  previously  described 
has  been  applied  to  lithium,  sodium,  potassium,  and 
rubidium.  W.  E.  Downey. 

Instantaneous  spectrograms  of  the  alkali 
chlorides.  H.  Nagaoka,  D.  Nukiyama,  and  T. 
Futagami  (Proc.  Imp.  Acad.  Tokyo,  1927,  3,  262 — 
264 ;  cf .  preceding  abstracts).— The  reversals  observed 
in  spectra  obtained  by  the  disruptive  discharges  of 
different  elements  are*  not  observed  in  the  spectra 
of  the  salts  even  although  the  temperature  is  high 
enough  to  cause  complete  dissociation  of  the  salts. 

W.  E.  Downey. 

Absorption  spectra  of  complex  ferro-  and 
ferri-cyanides  in  aqrieous  solution.  L.  Oambi  and 
L,  Szego  (Atti  R.  Aecad.  Lined,  1927,  [vi],  5,  636 — 
641).— The  extinction  coefficients  of  the  following 


complex  cj’-anides  in  aqueous  solution  have  been 
determined  in  the  range  5000 — 2000  A.  :  K4[Fe(CN)e], 
Na,[Fe(CN)5)H20],  Na..[Fe( CNhNIL] , 
Na4[Fc(CN)sNOa],  Na4[Fe(CN)5AsO„], 
Na5[Fe(CN)6S03],  NaK,[Fe(CN)sN02], 
Na2[Fe(CN)6,H20],  Naa[Fe(CN)5NH3], 
lSTa2[Fe(CN)5NO],  and  K3Fe(CN)6,  The  changes  in 
the  absorption  of  a  solution  of  Na4Fe(CN)5,H30]  in 
acid  and  alkaline  solution  are  thought  to  corre¬ 
spond  with  the  equilibrium  [Fe(CN)5,H20]'''+0H'= 
[B’e(CN)60H]""+H20.  R.  W.  Lunt. 

Absorption  spectrum  of  bromine  in  solution. 
Bovis  (Compt.  rend.,  1927,  185,  57 — 59). — Solutions 
of  bromine  in  water,  carbon  tetrachloride,  chloroform, 
ethyl  alcohol,  and  carbon  disulphide  always  show  two 
absorption  bands  (in  the  violet  and  ultra-violet). 
Their  sizes  and  positions  are  practically  constant,  the 
former  being  0106  and  0-036  \i,  and  the  latter  0-414 
and  0-260  p  for  the  violet  and  ultra-violet,  respectively. 
Comparison  with  the  absorption  spectra  of  gaseous 
and  liquid  bromine  (A.,  1924,  ii,  712)  shows  that  the 
band  0-414  n  is  obtained  in  all  cases,  whilst  the  band 
0-260  n  is  characteristic  of  bromine  in  solution  only. 
The  opacity  of  liquid  bromine  increases  regularly  from 
the  radiation  0-350  g  (where  its  optical  density  is  a 
minimum)  towards  the  radiation  0-240  p.  The 
observations  are  complicated  by  the  presence  of 
impurities  and  by  changes  in  the  strengths  of  the 
solutions.  J.  Grant. 

Continuous  and  band  spectra  of  mercury. 
H.  Volkringer  (Compt.  rend.,  1927,  185,  60 — 62). 
— The  author  has  extended  his  method  (this  vol., 
178)  to  the  study  of  the  ultra-violet  portion  of  the 
spectrum  obtained  when  mercury  vapour  at  240°  is 
excited  by  an  electrodeless,  oscillating  discharge,  the 
intensities  (calculated  by  the  method  of  Chalonge  and 
Lambert)  being  plotted  against  the  wave-lengths. 
The  continuous  spectrum  comprised  a  large  band 
(0-37 — 0-30  p)  -with  a  maximum  intensity  at  0-336, 
and  a  smaller  band  with  a  maximum  at  0-265  p.  A 
minimum  was  obtained  at  0-260  p  followed  by  a  sharp 
rise  to  0-2537  p  (the  resonance  ray)  when  the  spectrum 
ceased  sharply.  The  -wave-lengths  of  the  maxima 
of  the  numerous  diffuse  bands  between  0-305  and 


in  the  engine  under  detonating  conditions,  the  spectra 
of  all  four  quarters  have  the  same  length  and  inten¬ 
sity.  From  lead  tetraethyl,  lead  emission  lines  appear 
only  in  the  first  quarter.  Chemical  Abstracts. 

Absorption  spectra  of  naturally  occurring- 
benzophenone  derivatives.  T.  Tasaki  (Acta 
Phytochim.,  1926,  2,  199 — 205). — The  absorption 
spectra  of  certain  naturally  occurring  benzophenone 
derivatives  have  been  investigated.  Maclurin,  hydro- 
cotoin,  methylhydrocotoin,  protocotoin,  and  methyl- 
protocotoin  all  show  similar  absorption,  with  a  single 
wide  band  with  maximum  at  3250  A.  Protocotoin 
is  regarded  on  spectrochemical  grounds  as  6-hydroxy- 
2  :  4-dimethoxy-3' :  4'-methylenedioxybenzophenone, 

L.  M.  Clark. 

Absorption  spectra  of  coumarin  derivatives. 
T.  Tasaki  (Acta  Phytochim.,  1927,  3,  21 — 29). — The 
absoiption  spectra  of  the  following  derivatives  of 
coumarin  in  O-OOOlAf-alcoholic  solution  have  been 
determined  for  wave-numbers  (X-1  in  cm.)  from 
2000  to  5000  :  coumarin,  hydroxy-  and  methoxy- 
coumarin,  dihydroxycoumarin,  sesculin,  aesculetin, 
acetylcoumarin,  diacetylaesculetin,  and  methylene- 
dioxyphenylcoumarin.  Coumarin  shows  two  absorp¬ 
tion  maxima  in  this  region  at  3200,  3600  A.  When 
one  or  two  hydroxyl  groups  are  introduced  into  the 
benzene  nucleus  of  coumarin  the  substance  shows  only 
one  absorption  maximum.  E.  A.  Limr. 

Impact  fluorescence  of  zinc.  J.  G.  Winans 
(Physical  Rev.,  1927,  [ii],  30,  1— 10).-The  fluor¬ 
escence  radiation  obtained  when  a  mixture  o£  zinc 
vapour  at  16  mm.  and  mercury  vapour  at  0-28  mm, 
pressure  is  illuminated  by  light  of  various  wave¬ 
lengths  from  the  hot  and  cold  quartz  mercury  arcs 
and  the  aluminium  spark  contains  several  zinc  lines 
which  require  more  than  4-9  volts  for  their  excitation 
(cf.  A.,  1926,  102,  768).  It  is  assumed  that  mercury 
atoms  in  the  21P1  and  2 3/Sq  or  33/)  states  are  effective 
in  impacts  of  the  second  kind ;  a  collision  between  an 
excited  mercury  atom  and  a  normal  zinc  atom  appears 
more  likely  to  be  one  of  the  second  kind  if  the  energy 
of  the  excited  mercury  atom  only  slightly  exceeds  that 
needed  to  excite  the  zinc  atom.  A  hand  at  2770  A. 
may  be  due  to  an  HgZn  molecule.  A.  A.  Eldridge. 


0-265  p.  have  also  been  determined.  The  distribution  Transition  of  fluorescence  into  phosphor- 
of  energy  as  a  function  of  -wave-length  is  similar  to  escence.  E.  Graviola  and  P.  Pringsheim  (Z. 
that  of  the  radiation  from  a  black  body  at  2233°.  Physik,  1927,  43,  384 — 393). — With  a  rotating  phos- 
As  with  cadmium,  the  wave-lengths  of  the  maxima  phoroscope  and  a  Graviola  fluorometer  the  time  of 
are  almost  2  and  4/3  times  that  of  the  resonance  ray  duration  of  the  luminescence  of  the  following  substances 
for  the  visible  and  ultra-violet  regions,  respectively,  has  been  determined  (time  in  1  O'9  sec.) :  rhodulin- 

J.  Grant.  orange  in  sugar  4±0-7,  in  gelatin  4-5 ±0-4,  in  glycerol 
Ultra-violet  spectroscopy  of  engine-fuel  4-3±0-4,  in  gelatin  at  —180°  with  a  green  filter 
flames.  G.  L.  Clark  and  A.  L,  Henne  (J.  Soc.  4-9±0-7,  with  a  red  filter  6-2 ;  uranin  in  glycerol 
Automotive  Eng.,  1927,  20,  264 — 269). — The  spectra  4-4;  rhodamine-I?  in  gelatin  4-6±0-2,  in  glycerol  4-2; 
of  radiation  during  the  four  quarters  of  a  stroke  were  ruby  >15:  uranium  glass  >15,  uranyl  nitrate  5-1, 
observed  for  straight-run  petrol  under  detonating  uranyl  sulphate  in  sulphuric  acid  1-9.  All  these  sub- 
and  non-detonating  conditions  for  the  same  fuel  stances,  except  ruby  and  uranium  glass,  which  exhibit 
using  lead  tetraethyl,  aniline,  and  iodine  as  knock-  only  phosphorescence,  show  a  momentary  fluorescence 
suppressors,  and  for  cracked-petrol  blends.  During  followed  by  a  weaker  and  relatively  slowdy  diminishing 
detonation  the  first-quarter  spectrum  extends  far  phosphorescence.  After  a  review  of  the  subject,  it 
into  the  ultra-violet,  and  the  second-quarter  spectrum  is  concluded  that  the  phenomena  of  photolumm- 
a  smaller  distance;  the  third  and  fourth  quarters  are  escence  can  be  classified  as  follows  :  (1)  Pure  fluor- 
characterised  by  very  little  radiation  energy.  During  escence  in  which  the  time  interval  is  of  the  order  o 
normal  explosion,  or  when  knock  suppressors  are  used  3xl0~9sec.  If  the  exciting  light  is  polarised,  the 
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secondary  radiation  is  unpolarised,  or  only  partly 
polarised  according  to  the  nature  of  the  solute  and 
solvent.  (2)  Fluorescence  followed  by  phosphor¬ 
escence  in  which  the  time  interval  is  of  the  order 
of  10~8  sec.  For  polarised  incident  light,  the 
fluorescent  and  phosphorescent  emissions  are  either 
both  unpolarised,  or  both  equally  polarised.  (3)  Pure 
phosphorescence  in  which  the  polarisation  of  the 
secondary  radiation  does  not  depend  on  that  of 
the  incident  beam,  but  is  determined  by  the  crystal 
structure  of  the  phosphorescent  substance.  It  is 
also  concluded,  in  agreement  with  the  results  of 
Vavilov  and  Pringsheim,  that  no  transition  of  fluor¬ 
escence  into  phosphorescence  is  to  be  observed. 

R.  W.  Lent. 

Luminescence  phenomena  during  oxidation 
reactions  in  aqueous  solutions.  L.  Mallet 
(Compt.  rend.,  1927,  185,  352 — 354). — Numerous 
oxidation  reactions,  even  in  dilute  solutions,  are 
accompanied  by  the  production  of  visible  light,  or 
by  a  radiation  detectable  photographically,  or  made 
visible  by  the  addition  of  fluorescent  substances.  A 
number  of  such  reactions  are  described.  J.  Grant. 

Dissociation  of  hydrogen  hy  electrons.  A.  L. 
Hughes  and  A.  M.  Skellett  (Physical  Rev.,  1927, 
[ii],  30,  11 — 25). — Dissociation  of  hydrogen  by  elec¬ 
trons  begins  when  the  electrons  have  an  energy 
corresponding  with  11-5  volts.  With  100-volt  and 
20-volt  electrons,  the  rate  of  diminution  of  pressure 
(the  atomic  hydrogen  produced  being  condensed  on 
the  walls  of  the  tube  which  was  immersed  in  liquid 
air)  is  directly  proportional  to  the  pressure ;  hence  the 
dissociation  is  probably  produced  as  a  direct  result 
of  the  impact  of  an  electron  on  the  molecule. 

A.  A.  Eldridge. 

Current  density  in  the  normal  cathode-fall. 

R.  Seeltger  and  M.  Reger  (Ann.  Physik,  1927, 
[iv],  83,  535 — 564). — -With  different  cathode-metals 
but  the  same  gas,  the  normal  current  density  (jn)  in 
a  discharge  tube  is  smaller  as  the  normal  cathode-fall 
(G)  is  greater;  with  different  gases  but  the  same 
metal y'n  increases  as  the  normal  cathode-fall  increases. 
With  plane  cathodes  jn  varies  as  the  square  of  the 
pressure,  but  with  cylindrical  cathodes  of  small 
diameter^  varies  directly  as  the  pressure.  Using  an 
unproved  technique,  jn  has  been  determined  for  21 
different  cases,  the  variables  being  (a)  hydrogen, 
nitrogen,  neon;  ( b )  Aluminium,  iron,  zinc,  copper, 
silver,  gold,  platinum ;  (c)  pressure  :  3 — 10  mm. 
Ihe  results  are  expressed  by  means  of  the  relation 
in  which  a  and  h  are  constants  characteristic 
m  each  metal  and  each  gas  :  the  values  for  a  vary 
between  0-006  and  0-350,  whilst  those  for  b  vary 
between  1-00  and  2-05.  A  comparison  is  made 
etween  the  results  with  the  normal  current  density 
and  other  processes  with  which  the  cathode  is  con¬ 
cerned,  viz,  the  normal  catliode-fall  V„  and  the  thick - 
ness  d„  of  the  cathode  dark  space.  Reasons  are 
gwen  against  the  validity  of  quantitative  relationships 
j. .  nave  keen  suggested  for  these  magnitudes,  but 
15  re8ar<ied  as  legitimate  to  group  the  results  in  series 
j  Vn>  Al<Zn<Fe<Pt  5:  Ag<Cu<Au. 

K~<n  _<Fe<Cu<Pt,  b,  Al>Zn>Fe>Pt> 
3n>  Al>Fc>Zn>Pt>Au>Cu  Ag. 


Measurements  have  been  carried  out  with  mixtures 
of  gases.  Using  mixtures  of  hydrogen  and  neon  and 
a  copper  cathode,  b  falls  from  1-86  for  100%  hydrogen 
at  first  slowly  to  1-7  for  75%  neon  and  then  rapidly  to 
1-06  at  100%  neon;  a  is  0-125  at  100%  hydrogen, 
about  0-12  at  25%  neon,  and  0-024  at  100%  neon. 
In  the  case  of  hydrogen-nitrogen  mixtures,  using 
an  iron  cathode  the  results  differ  widely  :  a  at  100% 
hydrogen  is  0-14  and  at  100%  nitrogen  0-325,  and 
between  the  limits  25%  and  100%  nitrogen  it  is 
greater  than  0-325,  reaching  a  maximum  at  values 
roughly  given  by  a=0'55,  65%  nitrogen.  The  mag¬ 
nitudes  V„  and  b  show  minima  in  the  same  region  of 
gaseous  composition,  whilst  dn  shows  a  less  pronounced 
minimum  near  75%  nitrogen. 

All  of  the  results  apply  only  to  cylindrical  cathodes 
3  mm.  in  diameter.  They  are  even  more  complicated 
than  would  have  been  expected,  but  a  more  ex¬ 
haustive  discussion  will  be  possible  if  accurate  values 
for  the  cathode-fall  can  be  obtained.  R.  A.  Morton. 

Electron  affinity  of  some  stable  molecules  at 
high  temperatures.  G.  Piccardi  (Z.  Physik,  1927,. 
43,  899 — 920). — A  stationary  potential  is  established 
between  a  platinum  gauze  and  plate  by  allowing  a 
Bunsen  flame  of  constant  length  to  burn  through  the 
gauze  and  impinge  on  the  plate  mounted  above  the 
gauze.  This  potential,  which  arises  from  a  difference 
between  the  electron  emissions  of  the  gauze  and  plate 
due  to  a  constant  difference  in  temperature,  causes  a 
constant  current  to  flow  through  a  reflecting  galvano¬ 
meter  which  connects  the  gauze  to  the  plate;  since 
its  resistance  is  low  compared  with  that  of  the  flame 
it  serves  as  an  ammeter.  When  a  bead  of  a  volatile 
salt  on  a  platinum  wire  is  introduced  into  the  flame 
between  the  gauze  and  plate  the  galvanometer  regis¬ 
ters  an  increased  current  due  to  the  ions  formed  from 
the  volatilised  salt.  From  the  observed  current 
increase  and  from  the  rate  of  loss  in  weight  of  the- 
bead  the  equilibrium  constant  K  of  the  dissociation 
A — d-Te  can  be  calculated,  A'=[A4']2[A]_1= 
[e]2[A]-1.  Data,  referring  to  sodium,  barium,  and 
lithium  salts,  are  given  to  illustrate  that  K  is  sensibly 
constant  over  a  wide  range  of  concentration  of  metal, 
atoms  in  the  flame. 

By  assuming  that  the  ionisation  potential  U  is 
independent  of  the  temperature,  the  integrated  form 
of  the  van ’t  Hoff  isochore,  log  IT —  — 
has  been  used  to  calculate  the  ionisation  potentials 
of  the  following  metals  from  the  values  of  log  K 
determined  in  the  Bunsen  flame :  caesium  3-89, 
potassium  4-32,  sodium  5-13,  calcium  6-09,  barium 
5-19,  strontium  5-67,  thallium  6-04,  silver  7-54,  and 
copper  7-69  volts.  In  a  similar  way  the  ionisation 
potentials  of  the  rare  earths  have  been  determined. 
The  following  values  were  obtained  :  lanthanum  5-49, 
cerium  6-91,  praseodymium  5-76,  neodymium  6-31, 
samarium  6-55,  gadolinium  6-65,  terbium  6-74,  dys¬ 
prosium  6-82,  ytterbium  7-06. 

It  is  shown  that  the  electron  affinity  of  the  anions, 
or  their  decomposition  products,  liberated  by  the 
salts  used  for  the  above  determinations  are  too  low- 
to  have  any  appreciable  effect  on  the  galvanometer 
reading.  The  electron  affinities  of  bromine  and  of 
iodine  have  been  determined  from  the  diminution  of. 
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the  galvanometer  reading  and  tlie  corresponding 
values  of  log  K  when  ethyl  bromide  and  methyl  iodide 
are  introduced  in  known  amounts  into  the  flame.  The 
values  obtained  are  3-5S  and  3-76  volts,  respectively. 
It  can  be  shown  that  electron  affinities  are  propor¬ 
tional  to  log  K.  The  electron  affinities,  at  a  constant 
flame  temperature,  of  hydrogen  sulphide,  sulphur  and 
selenium  dioxides,  and  of  molybdenum  trioxide  have 
been  calculated  from  the  ratios  of  the  corresponding 
values  of  log  K  to  that  corresponding  with  iodine ; 
the  values  obtained  are  2-83,  2-78,  2-3,  and  2-7  volts, 
respectively.  Approximate  data  only  have  been 
obtained  for  chlorine  and  for  phosphoric,  arsenious, 
boric,  tantalic,  niobic,  and  tungstic  oxides. 

R.  W.  Lent. 

Dielectric  constant  of  atomic  hydrogen  in 
undulatory  mechanics.  P.  S.  Epstein  {Proc.  Nat. 
Acad.  Sei.,  1927,  13,  432 — 438). — Application  of  the 
principles  of  wave  mechanics  shows  that  in  weak 
fields  the  orientation  of  atoms  is  arbitrary ;  in  strong 
ones  it  has  a  relation  to  the  field.  The  dielectric 
constant  of  atomic  hydrogen  in  the  normal  state  is 
1-000224.  J.  S.  Carter. 

Dielectric  constant  of  atomic  hydrogen  from 
the  point  of  view  of  Bohr’s  quantum  theory. 
(Miss)  E.  F.  Aylesworth  (Proc.  Nat.  Acad.  Sci., 
1927,  13,  438 — 445;  cf.  preceding  abstract). — Applic¬ 
ation  of  the  Bohr  theory  leads  to  a  similar  dependence 
of  orientation  on  field  strength,  and  to  an  expression 
for  the  dielectric  constant  identical  with  that  for  the 
limiting  value  of  the  refractive  index.  J.  S.  Carter, 

Dielectric  constants  and  magnetic  suscepti¬ 
bilities  in  the  new  quantum  mechanics.  II, 
Application  to  dielectric  constants.  J.  H.  Van 

Vleck  (Physical  Rev.,  1927,  [ii],  30,  31—54;  cf. 
this  vol,,  609). — The  Debye  formula  applies  to  asym¬ 
metrical  models  with  three  unequal  moments  of 
inertia,  as  well  as  to  symmetrical  models.  The 
influence  of  a  magnetic  field  on  the  dielectric  constant, 
and  the  relation  of  dielectric  constant  to  index  of 
refraction  are  discussed.  The  limit  of  accuracy  of 
the  Debye  formula  in  the  quantum  mechanics  is 
investigated,  and  a  general  classical  derivation  of 
the  formula  is  given.  A.  A.  Eldridgb. 

Molecular  and  atomic  volumes.  XV.  Indium 
halides.  III.  Densities  of  solid  indium  tri- 

halides.  W.  Klemm  (Z.  anorg.  Chem.,  1927,  163, 
235 — 239). — The  values  of  if  for  the  indium  tri¬ 
halides  are  :  trichloride  3-46,  tribromide  4-77,  tri¬ 
iodide  4-66,  If  the  molecular  volumes  are  plotted 
against  those  of  the  corresponding  potassium  halides, 
the  resulting  curve  is  not  rectilinear  (cf.  Biltz,  A., 
1921,  ii,  437),  the  nature  of  the  deviation  indicating 
that  the  solid  trichloride  and  tribromide  are  con¬ 
stituted  of  ions,  whereas  the  tri-iodide  consists  of 
molecules.  R.  Cuthill. 

Additivity  of  volumes  in  inorganic  compounds. 
IV.  Volume  of  hydrogen  in  hydrides.  E.  Moles 
(Anal.  Fis.  Quhn.,  1927,  25,  204 — 210). — Calculations 
of  the  molecular  volumes  at  absolute  zero  of  hydrides 
of  elements  in  groups  IV,  V,  VI,  and  VII  of  the 
periodic  elassifi  cation  show  that  in  each  group  the 
volume  occupied  by  the  hydrogen  atom  increases 


with  the  atomic  volume  of  the  element  forming  the 
hydride.  The  atomic  volume  of  hydrogen  in  its 
various  compounds  with  a  given  element  is  remark¬ 
ably  constant.  The  volumo  occupied  by  hydrogen 
in  various  halogenated  hydrocarbons  varies  with  the 
atomic  volume  of  the  halogen.  For  methyl  com¬ 
pounds  of  metals,  however,  the  volume  occupied  by 
the  methyl  group  is  independent  of  the  metal. 

J.  S.  Carter. 

Volume  relationships  in  formation  of  solid 
compounds.  J.  Saslavsky  (J.  Russ.  Phys.  Chem, 
Soc.,  1926,  58,  659 — 663). — An  attempt  to  deduce  a 
connexion  between  the  molecular  and  atomic  volumes 
of  a  compound  and  its  constituents  by  empirical 
methods.  The  change  of  volume  of  a  compound  on 
formation  from  its  elements  is  expressed  by : 
G—MVfSAV,  where  MV  and  A V  are  the  molecular 
and  atomic  volumes,  and  C  is  the  “  compression 
constant.”  In  the  case  of  hydrogen,  nitrogen, 
oxygen,  fluorine,  chlorine,  bromine,  and  iodine  the 
density  data  were  referred  to  absolute  zero.  The 
systematic  study  of  halides,  oxides,  sulphides,  hydr¬ 
oxides,  and  several  oxy-salts  of  metals  (cf.  A,,  1925, 
ii,  933)  demonstrates  that  analogous  compounds  show 
a  parallelism  in  the  degree  of  compression.  The 
theories  of  Schroder,  Kopp,  Ephraim,  and  Biltz  axe 
shown  to  follow  from  the  above  conclusions,  and  the 
influence  of  the  acidic  and  metallic  residues  on  the 
properties  of  the  compound  are  discussed. 

if.  ZVEQINTZOV. 

Scattering  of  light  hy  liquid  surfaces.  L.  A, 
Ramdas  (Indian  J.  Phys.,  1927,  1,  199—234).— 
Cans’  theory  of  the  scattering  of  light  by  liquid 
surfaces  (Ann.  Physik,  1924,  [iv],  74,  231;  1926, 
[iv],  79,  204)  is  found  to  account  for  the  main  features 
observed  experimentally.  The  optical  behaviour  of 
the  surface  of  liquid  carbon  dioxide  near  the  critical 
temperature  has  been  studied  experimentally. 

W.  E.  Downey. 

Circular  dichroisra  of  the  alkali  cupro- 
tartrates.  R.  de  Mallemann  and  P.  Gabiano 
(Compt.  rend.,  1927, 185,  350—352 ;  cf.  this  vol.,  543). 
—In  addition  to  the  compounds  C4H406CuNH4.H20 
and  G4H40RCuNa,BL,0  the  compound 
C4H406CuNa2,2H0  has  been  isolated  from  a  solution  of 
1  g.-mol.  of  pure  neutral  copper  tartrate  and  2  g.-mols. 
of  sodium  hydroxide,  the  solution  being  evaporated 
in  a  vacuum  in  the  dark  in  presence  of  sulphuric 
acid.  The  crystals  were  blue;  the  dichroism  ana 
rotatory  power  of  their  solutions  increased  rapidly 
with  the  concentration,  hut  diminished  when  the 
crystals  were  allowed  to  deliquesce  under  the  influence 
of  air  and  light.  The  compositions  of  the  crystals 
and  of  the  mother-liquor  were  confirmed  by  analysis 
and  by  optical  measurements.  The  circular  dichro¬ 
ism  of  these  three  compounds  is  most  marked  in  the 
disodium  derivative.  J ■  Grant. 

Dispersion,  of  ultra-violet  rays  by 
organic  substances.  H.  Voellmy  (Z.  physixa . 
Chem.,  1927,  127,  305— 357).— The  molecular  refrac¬ 
tions  have  been  measured  of  methyl,  ethyl,  prop)  i 
butyl,  amyl,  and  allyl  alcohols,  amylene,  isopentane, 
cyciohexene,  cyclohexane,  hexane,  methylcyciokexeiie, 
methylcycfohexane,  diethyl  ether,  anisole,  prop- 
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aldehyde,  isobutaldehyde,  glycol,  glycerol,  acetone, 
methyl  ethyl  ketone,  2-methylcycZohexanone,  cyclo- 
hcxanol,  cyclohexanone,  benzene,  toluene,  o-xylene, 
flitoro-,  chloro-,  bromo-,  and  iodo-benzene,  and 
mesitylene,  at  wave-lengths  between  6560  and  2100  A. 
In  all  eases  the  molecular  refraction  increases,  at  first 
slowly  and  then  more  rapidly,  with  decrease  of  wave¬ 
length.  The  results  indicate  that  the  molecular 
refraction  is  not  a  simple  additive  property,  and  that 
in  many  cases  there  exist  wide  deviations  from  the 
additive  law.  The  nature  of  the  curves  obtained  by 
plotting  refraction  against  wave-length  for  any 
individual  group  or  linking  is  not  constant,  but 
dependent  on  the  compound  investigated.  In  general 
the  refraction  due  to  a  group  or  linking  increases  on 
the  long  wave-length  side  of  an  absorption  band,  and 
becomes  negative  on  the  other  side,  approaching 
zero  again  as  the  wave-length  decreases  still  further; 
a  faint  absorption  band  thus  produces  an  inflexion  on 
the  refractivity-wave-length  curve.  The  refraction 
of  a  molecule  could  thus  be  calculated  additively 
from  the  refractions  of  the  various  groups  and 
linkings  at  any  specified  wave-length.  When,  there¬ 
fore,  a  substance  possessing  no  absorption  band  is 
converted  by  the  addition  of  a  group  into  another 
compound  which  is  also  colourless,  the  normal  value 
will  be  obtained  for  the  refractivity  of  the  group. 
This  theory  is  well  supported  by  the  measurements 
made  on  the  aliphatic  hydrocarbons,  none  of  which 
possesses  absorption  bands  in  the  range  investigated, 
and  for  which  the  additive  law  is  valid.  The  devi¬ 
ations  which  occur  when  a  colourless  group  is  intro¬ 
duced  into  a  coloured  molecule,  a  coloured  group 
into  a  colourless  molecule,  and  a  coloured  group  into 
a  coloured  molecule,  are  in  agreement  with  the  theory 
that  the  deviations  are  caused  by  variations  of  the 
refractivity  of  a  group  in  the  immediate  neighbour¬ 
hood  of  an  absorption  band.  H.  F.  Gillie. 

Dispersion  in  the  liquid  state  at  extreme 
temperatures.  W.  Herz  (Z.  anorg.  Cliem.,  1927, 
163, ^  217 — 220). — The  refractive  indices  and  dis¬ 
persions  of  a  large  number  of  liquids  at  absolute  zero 
and  at  the  critical  temperature  have  been  calculated 
from  existing  data.  At  —  273°  the  dispersion  is 
always  less  than,  and  at  the  critical  temperature 
greater  than,  that  at  ordinary  temperatures.  The 
differences  in  the  refractive  indices  at  the  two  tem¬ 
peratures  are  greatest  for  the  F  line  and  least  for  the 
61  line.  In  series  of  similar  compounds  the  differences 
increase  with  increasing  mol.  wt.  H.  F.  Gillbe. 

Optical  rotatory  dispersion.  III.  The 
rotatory  dispersion  of  quartz  in  the  infra-red, 
TOible,  and  ultra-violet  regions  of  the  spectrum. 
1-  M.  Lowry  and  W.  R.  C.  Coode-Adams  (Phil. 

>  1927,  A,  226,  391—466;  cf.  ibid.,  1912, 
A.  212,  261).— The  measurements  of  the  optical 
rotatory  power  of  quartz  have  been  extended  into 
ne  ultra-violet  and  infra-red  regions.  The  infra-red 
erm  previously  added  to  Drude’s  equation  is  now 
epaced  by  a  small  constant,  and  both  the  dis¬ 
persion  and  rotation  constants  of  the  ultra-violet 
emig  are  modified.  The  rotatory  dispersion  of 
M  „„ is  a—9-5639/(A2— 0-0127493)— 2-3113/ 
U-000974)— 0-1905I(;0-002a  per  mm.  The  square 


roots  of  the  dispersion  constants  represent  two  bands 
of  selective  absorption  at  1130  and  310  A.,  but  have 
not  yet  been  determined  by  direct  measurement. 
The  validity  of  these  numbers  is  confirmed  by  the 
deduction  of  an  accurate  formula  for  the  refractive 
dispersion  of  quartz.  C.  J.  Skithells. 

Double  refraction  and  thixotropy  of  aluminium 
hydroxide  sols.  M.  Aschenbrenneu  (Z.  phvsikal. 
Chem.,  1927,  127,  415-445).— The  influence 'of  sol 
concentration  and  of  the  presence  of  electrolytes  on 

the  appearance  of  double  refraction  in  aluminium 
hydroxide  hydrosols  has  been  investigated  in  a 
roughly  quantitative  manner.  A  minimum  concen¬ 
tration  of  electrolyte  is  necessary  for  the  appearance 
of  double  refraction,  which  thereafter  at  first  increases 
with  increase  of  concentration,  reaches  a  maximum, 
and  then  falls;  at  the  optimum  concentration  the 
refractivity  reaches  a  steady  value  within  a  few 
minutes,  whereas  at  higher  or  lower  concentrations 
days  or  weeks  may  be  required.  At  high  concentra¬ 
tions  of  electrolyte  the  sol  sets  to  a  jelly,  which  is 
not  doubly  refracting  and  cannot  be  liquefied 
again  by  shaking.  There  is  thus  a  well-defined  range 
over  which  the  sol  is  doubly  refracting,  and  simul¬ 
taneously  it  exhibits  thixotropy,  i.e.,  the  reversible 
sol-gel  transformation  which  takes  place  on  shaking 
the  fluid  sol.  The  influence  of  electrolytes  increases 
very  rapidly  with  the  valency  and  adsorbabilitv  of 
the  active  ion.  Double  refractivity  is  inhibited  by 
protective  agents  such  as  gelatin  and  amino-aeids. 

Heating  the  sol  in  presence  of  electrolytes  arrests 
the  double  refractivity,  but  the  normal  value  is 
regained  on  cooling ;  in  absence  of  electrolytes  the 
effect  is  reversed  :  heating  the  sol  causes  the  double 
refractivity  to  increase  very  considerably,  but  the 
addition  of  a  minute  quantity  of  electrolyte  causes 
the  property  to  vanish.  The  effect  of  dialysis  is 
very  similar  to  that  of  heat.  If  the  viscosity  of  the 
sol  be  reduced  by  shaking,  the  liquid  becomes  more 
strongly  doubly  refracting,  but  with  more  violent 
shaking  the  sol  reverts  to  its  original  condition. 
Although  double  refraction  and  thixotropy  are 
strongly  influenced  by  the  same  factors,  and  to  roughly 
the  same  extent,  neither  is  necessary  for  the  appear¬ 
ance  of  the  other.  It  is  probable  that  the  change  in 
the  nature  of  a  sol  which  is  produced  by  electrolytes 
is  governed  by  two  factors,  viz.,  the  number  of 
particles  forming  an  aggregate  and  the  nature  of  the 
linking  between  the  particles ;  both  these  factors  act 
in  the  same  manner  on  the  viscosity,  whereas  the 
appearance  of  double  refractivity  is  favoured  by  the 
one  and  hindered  by  the  other.  H.  F.  Gillbe. 

Constitutions  of  the  hydroborons  [boron 
hydrides].  J.  D.  Main  Smith  (Chem.  News,  1927, 
135,  81 — 88). — The  constitutions  of  all  the  known 
boron  hydrides  have  been  worked  out  on  the  basis  of 
the  author’s  scheme  of  atomic  structure,  utilising  the 
conception  of  a  chemical  linking  of  a  single  electron. 
If  a  hydrogen  atom  is  directly  replaceable  by  a  halogen 
atom  it  is  bound  by  a  two-electron  linking,  and  inferen- 
tially,  if  it  is  not  so  replaceable  it  is  bound  by  a 
single  linking.  Thus,  if  it  is  bound  to  a  boron  atom  by 
a  one-electron  linking,  a  second  hydrogen  atom  is  simi¬ 
larly  attached  to  the  same  atom.  The  configurations 
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are  based  wholly  on  Stock’s  experimental  results,  and 
it  is  contended  that  diboranc-diammine  does  not 
exist,  and  that  the  compound  isolated  is  monoboran- 
ammine,  BH3,NH3.  The  confusion  arises  from  the 
formation  of  the  ammine  during  the  determination  of 
the  mol.  wt.  of  diborane  in  liquid  ammonia. 

J.  Grant. 

Relation  of  the  octet  of  electrons  to  ionisation. 
W.  A.  Noyes  (Proc.  Nat.  Acad.  Sci.,  1927, 13,  379 — 
380). — According  to  the  octet  theory  the  atom  of  an 
ion  assumes  a  noble  gas  structure  but  with  the  differ¬ 
ence  that  in  an  ion  the  positive  nuclear  charge  is 
greater  or  less  than  the  number  of  electrons  in  the 
shell  by  a  whole  number  of  units.  In  solution,  in 
spite  of  the  static  attractions  between  ions  of  opposite 
sign,  the  external  shells  of  electrons  exert  so  great  a 
repulsion  on  close  approach  that  ions  will  separate 
and  maintain  their  independent  existence  after 
collision.  The  fact  that  hydrogen  compounds  are 
ionised  to  a  much  smaller  extent  than  the  corre¬ 
sponding  alkali  metal  compounds  is  doubtless  due  to 
the  fact  that  the  hydrogen  ion  has  no  external  electron 
and  may  approach  much  closer  to  a  negative  ion  and 
may  even  be  actually  included  within  the  orbits  of  a 
pair  of  electrons  belonging  to  the  negative  ion. 

J.  S.  Carter. 

Electron-sharing  ability  of  organic  radicals. 
R,  M.  Hixon  and  I.  B.  Johns  (J.  Amer.  Chem.  Soc., 
1927,  49,  1786 — 1795). — On  the  electron  theory  of 
valency,  the  properties  of  any  polar  group  must 
depend  on  the  electron-sharing  ability  of  the  radical 
or  element  to  which  it  is  attached.  It  is  shown 
that  the  dissociation  constants  and  free  energies 
of  ionisation  in  the  series  R-NH2,  R,C02H, 
R-CH2-C02H,  R-CH2-CH2-C02H,  can  be  expressed  as 
exponential  functions  of  such  an  electron-sharing 
ability,  and  that  an  exponential  equation  of  the  same 
general  form  holds  for  the  change  in  dissociation 
constant  brought  about  by  the  interposition  of  suc¬ 
cessive  *CH2*  groups  between  the  radical  R  and  the 
polar  group.  The  bearing  of  this  relationship  on 
Langmuir’s  results  (A.,  1917,  ii,  525 )  is  discussed. 

F.  G.  Wilson. 

Illinium,  the  new  rare  earth.  B.  S.  Hopkins 
(J.  Franklin  Inst.,  1927,  204,  1 — 11). — A  resume  of 
the  American  investigations  which  led  to  the  discovery 

of  the  element  61.  J.  S.  Carter. 

Eka-manganese.  N.  Seljakov  and  M.  Korsun- 
sm  (Physikal.  Z.,  1927,  28,  478— 479).— Polemical 
against  I.  and  W.  Noddack’s  work  on  rhenium  (this 
vol.,  532).  W.  E.  Downey. 

Improvements  in  the  Debye-Scherrer  tech¬ 
nique.  G.  Ktjrdjttmov  (Z.  Physik,  1927,  43,  921 — 
933). — Following  an  analysis  of  the  relation  between 
the  shape  of  an  object,  the  divergence  of  the  incident 

X-ray7,  beam,  and  the  line  width  of  the  X-ray  spectro¬ 
gram,  a  modified  form  of  slit  is  described  to  bo  used 

in  conjunction  with  a  cylindrical  object  whereby  a 
line  width  of  015  mm.  is  readily  obtained.  Thus, 

ioi  example,  a  steel  wire  1  mm.  in  diameter  gave  lines 
with  a  width  of  0-16  mm.  The  exposure  necessary, 

however,  is  approximately  three  times  that  corre¬ 
sponding  with  the  usual  procedure. 

R.  W.  Lunt. 


Crystal  system  of  a-th  allium.  G.  Asahara  and 
T.  Sasahara  (Sci.  Papers  Inst.  Phys.  Chem.  Res. 
Tokyo,  1926,  5,  79 — 81). — Comparatively  perfect 
crystals  of  thallium  were  prepared  by  the  electrolysis 
of  a  saturated  solution  of  thallous  sulphate  using  a 
current  density  of  0-05  amp. /dm.2  at  3  volts.  The 
crystals  appear  to  belong  to  the  hexagonal  holohedral 
class,  isomorphous  with  magnesium,  and  have  an 
axial  ratio  of  1-63.  C.  J.  Smithells. 

Crystal  structure  of  a-thallium.  T.  Sasahara 
(Sci.  Papers  Inst.  Phys.  Chem.  Res.  Tokyo,  1926,  5, 
82 — 94). — The  crystal  structure  of  a-thallium  pre¬ 
pared  by  electrolysis  (preceding  abstract)  has  been 
determined  from  Laue  and  rotating-crystal  photo¬ 
graphs.  The  crystal  is  hexagonal  close-packed, 
space-group  D^;  the  unit  cell  contains  2  atoms 
arranged  §,  f ;  its  dimensions  are  a= 

3-41s,  c=5-540  A.,  c/a=l-622.  C.  J.  Smithells. 

Crystal  structure  of  a-manganese.  A.  J. 
Bradley  and  J.  Thewlis  (Proc.  Roy.  Soc.,  1927,  A, 
115,  456—471). — The  crystal  structure  of  a-man¬ 
ganese  has  been  investigated  by  the  powder  method, 
using  the  precision  camera  of  Westgren  and  Phrag- 
mdn  (A.,  1925,  ii,  1035).  The  specimen  contained 
0-4%  Al,  1-3%  Fe,  and  1-5%  Si,  and  was  alloyed  with 
0-35%  C.  The  number  of  atoms  in  the  unit  cell  is 
58,  not  56  as  stated  by  Westgren  and  Phragmen.  By 
a  lengthy  process  of  elimination,  the  only  atomic 
arrangement  capable  of  explaining  the  experimental 
results  has  been  selected  from  21  alternativestruetures. 
The  space-group  is  probably  Tfi,  and  there  are  four 
groups  of  equivalent  positions,  containing  respect¬ 
ively  2  X,  8  A,  24  Dv  and  24  D2  atoms.  The  exact 
positions  of  the  atoms  are  defined  by  five  parameters, 
0-317,  0-356,  0  042,  0  089,  and  0-278,  respectively. 
The  structure  is  based  on  a  single  body-centred  cubic 
lattice,  but  each  lattice  point  is  represented  by  a 
cluster  of  29  atoms  with  tetrahedral  symmetry.  The 
interatomic  distances  range  from  2-24  to  2-96  A., 
indicating  that  the  electrons  are  distributed  unequally 
between  the  various  atoms.  This  implies  the  pre¬ 
sence  of  something  more  closely  related  to  a  com¬ 
pound  than  to  a  true  element  in  the  a-manganese 
structure.  L.  L.  Bircumsiiaw. 

Crystal  structure  of  ammonium  fluoride,  W. 
Zachariasen  (Z.  physikal.  Chem.,  1927,  127,  218— 
224). — The  crystal  structure  of  ammonium  fluoride 
has  been  determined  by  means  of  the  Laue  and  Debye 
diagrams,  and  is  of  the  zinc  oxide  type ;  u  is  §  approx. 
The  hydrogen  atoms  are  arranged  in  a  manner  which 
permits  the  easy  decomposition  of  ammonium  fluoride 
into  ammonia  and  hvdrogen  fluoride. 

H.  F.  Gillbe. 

Precise  measurements  of  the  lattice  constants 
of  magnesium  oxide,  sulphide,  and  selenide 
and  manganous  oxide  and  selenide.  E.  Brooh 
(Z.  physikal.  Chem.,  1927,  127,  446-454).— D‘c 
lattice  constants  of  magnesium  oxide,  sulphide,  ana 
selenide,  and  of  manganous  oxide  and  selenide, 
mixed  -with  sodium  chloride,  have  been  determine 
by  the  powder  method.  The  values  of  aw  are . 
magnesium  oxide  4-208  ±0-001  for  one  preparation 
and  4-2074-0-002  A.  for  a  second,  magnesium  sul¬ 
phide  5- 190 ±0-002  and  5-I90±0-003  A.,  magnesium 
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selenide  5-462±0-002  A.,  manganous  selenide  5-448  ± 
0-002  A.  These  results  are  obtained  using  the  K a 
copper  line  of  wave-length  1-539  A.  Employing  the 
Ka  iron  line  of  wave-length  1-934  A.,  the  figures 
obtained  are:  magnesium  selenide,  5-451  ±0-001, 
manganous  oxide,  4-4  35±0’002A.  The  method  of 
calculating  the  limiting  error  of  the  measurements  is 
given.  H.  F.  Gillbe. 

Zinc  blende-wurtzite  lattice  and  ionic  lattices. 
G.  von  Hevesy  (Z.  physikal.  Chem.,  1927, 127,  401 — 
414). — The  electrical  conductivity  of  substances  in  the 
crystal  and  in  the  molten  states  may  be  employed  to 
differentiate  between  lattices  composed  of  ions  or  of 
uncharged  particles.  Both  lands  of  particles  are 
usually  present  in  one  and  the  same  crystal,  as  is 
indicated  by  quantum  theory  considerations.  For 
beryllium  oxide  the  X-ray  diagram  gives  no  indication 
as  to  whether  the  lattice  is  atomic  or  ionic,  but  con¬ 
ductivity  measurements  demonstrate,  in  agreement 
with  Grimm  and  Sommerfeld  and  with  Goldschmidt, 
the  existence  of  uncharged  particles  in  the  crystal 
lattice.  The  a-Agl  lattice  is  ionic,  whilst  that  of  the 
fi'form  is  atomic ;  the  apparent  invalidity  of  Grimm 
and  Sommerfeld’s  considerations  to  the  ease  of  silver 
iodide  is  thus  explained.  The  appearance  of  metallic 
conductivity  is  due  to  the  presence  of  uncharged 
lattice  particles.  The  relationship  between  the 
breaking  down  of  the  crystal  lattice  and  the  appear¬ 
ance  of  polymorphic  transition  is  demonstrated. 

H.  F.  Gillbe. 

Compounds  of  the  lattice  type  of  pyrrhotine 
(FeS).  W.  F.  de  Jong  and  H.  W.  V.  Willems 
(Physica,  1927,  7,  74 — ■79).—' The  following  lattice 
data  are  recorded :  CrS  :  a  3-44,  c  5-67  A.,  4-85. 

CrSe:  a  3-59,  c  5-80  A.,  dalo  6- 74.  CrAs  (solid 
solution) :  a  4-14,  c  5-51  A.,  dcaIc.  7-08.  MnS  and 
MnSe  are  regular.  MnAs  :  a  3-74,  co-75  A.,  e£„.,i„  6-20. 
MnSb,  which  can  dissolve  much  manganese  or  anti¬ 
mony:  a  4-14,  c  5-90  A.,  dcala_  6-71.  FeS  :  a  3-43, 
0  5-71  A,,  4jc  5-01.  FeAs,  rhombic.  FeSb  :  a  4-06, 
co-13  A.,  dcak  8-05.  CoS  :  a  3-37,  c  5-14  A.,cW  5-98. 
CoSe:  a  3-60,  c  5-27  A.,  dralc  7-78.  CoTe  :  a  3-89, 
co-36  A.,  dUc  8-85.  CoSb  :  a  3-91,  c  5-20  A.,  dcalc 
8-72.  NiS  :  a  3-42,  c  5-30  A.,  dwlc  5-61  NiSe  :  a 
3-66,  c  5-33  A.,  aU,  7-41.  NiTe  :  a  3-95,  c  5-36  A., 
4j=  8-55.  NiAs  :  a  3-57,  c  5-10  A.,  deale.  7-88.  NiSb 
(solid  solution) :  a  3-94,  c  5-14  A.,  dobi.  8-42,  da]c_  8-69. 
Ante,  Ni(As,Sb),  a  mixed  crystal :  a  3-80,  c  5-20  A., 
*H9.  The  action  radii  of  the  metals  and  metal¬ 
loids  in  the  compounds  are  tabulated. 

Chemical  Abstracts. 

Existence  and  preparation  of  some  oxides  of 
the  platinum  metals.  Amorphous  oxides.  G. 

(2.  anorg.  Chem.,  1927,  163,  345—354).— 
'  anous  supposed  oxides  of  the  platinum  metals  have 
1  en  examined  by  X-ray  methods  to  ascertain 
whether  they  represent  one  or  more  crystalline  sub- 
B  ances-  The  substance  obtained  by  heating  rutben- 
uim  oxygen  is  a  mixture  of  the  metal  and  the 
iL0X1 ,®  >  80  also  is  the  product  obtained  by  heating 
.e  Hhydroxide.  The  trioxide  does  not  seem  capable 
u  exis'*nce  in  the  anhydrous  crystalline  state.  The 
v  constants  of  palladium  monoxide  are : 

'  9±Q-G0o  A.,  c  5-3144-0-005  A.  Claus’  iridium 


trioxide  (J.  pr.  Chem.,  1847,  42,  359)  is  a  mixture  of 
the  metal  and  the  dioxide.  Attempts  to  prepare 
crystalline  cobaltie  oxide  have  proved  futile,  the 
methods  described  in  the  literature  giving  either 
eobaltocobaltie  oxide  or  cobaltous  oxide. 

R.  Cu THILL. 

Atomic  structure  of  AuSn.  G.  O.  Preston  and 
E.  A.  Owen  (Phil.  Mag.,  1927,  [vii],  4,  133—147).— 
X-Ray  examination  of  the  compound  AuSn  by  the 
powder  and  Laue  methods  show  that  the  compound 

crystallises  on  a  hexagonal  lattice  of  side  4-307  A . ;  the 
axial  ratio  is  1-276,  which  requires  two 'molecules  of 
AuSn  per  unit  cell.  The  space-group  is  D\,  Cic, 
or  it  being  impossible  to  differentiate  further. 

The  intensities  of  reflexion  are  in  agreement  with  a 
structure  having  the  gold  atoms  at  the  points  (0,  0,  0) 
and  (0,  0,  \)  with  the  tin  atoms  at  the  points  (£,  f,  £) 
and(§,  |).  A.  E.  Mitchell. 

Grating  deformation  in  precipitated  mixed 
crystals.  L.  Vegard  (Z.  Physik,  1927,  43,  299 — 
308). — Earlier  work  (this  vol.,  504)  on  the  grating 
deformation  in  mixed  crystals  of  mercurous  cliloride 
and  bromide  has  been  extended  to  a  quantitative 
determination  of  the  deformation.  In  mixed  crystals 
the  grating  constants  a  and  c  increase  linearly 
from  6-320  to  6-585  and  from  10-907  to  11-122  A., 
respectively,  as  the  molecular  percentage  of  mer¬ 
curous  bromide  is  increased  from  0  to  100.  The 
mixed  crystals  are  formed  either  by  mixing  concen¬ 
trated  solutions  of  mercurous  nitrate,  potassium 
bromide,  and  potassium  chloride,  or  by  dropping 
mercurous  nitrate  solution  slowly  into  the  solution 
of  potassium  bromide  and  chloride ;  in  both  cases  a  is 
greater  than  the  values  corresponding  with  the  mixed 
crystals  formed  in  the  solid  state,  and  c  is  less  except 
in  the  range  30 — 70%  mercurous  bromide  when  pre¬ 
cipitated  from  concentrated  solutions.  The  deviation 
in  the  case  of  slowly  precipitated  crystals  is  small. 

R.  W.  Lunt. 

Chemistry  of  solid  substances.  Forms  of 
mercuric  sulphide  and  sulphur.  H.  W.  Kohl- 
schutter  (Roll.  Chem.  Beihefte,  1927,  24,  319 — 
364). — The  characteristic  features  of  reactions  of 
solids  are  discussed,  and  the  transitions  of  poly¬ 
morphic  substances  are  regarded  hs  ideal  cases  of 
topochemical  reactions.  Experiments  were  carried 
out  on  the  polymorphic  changes  of  mercuric  iodide, 
the  observations  being  carried  out  on  single  crystals. 
Suitable  crystals  of  the  yellow  variety  for  both 
macroseopical  and  microscopical  observations  can  be 
prepared  by  subliming  mercuric  iodide  under  a 
pressure  of  14  mm.  in  an  electric  oven  kept  at  230°, 
and  afterwards  falling  to  130°.  Too  rapid  heating 
causes  the  formation  of  dendritic  structures.  Alter¬ 
natively,  a  slow  stream  of  an  indifferent  gas  may  be 
used  during  the  sublimation.  When  kept  at  the 
ordinary  temperature,  the  originally  lemon-yellow 
crystals  gradually  become  a  pure  bright  yellow,  and 
then  the  transition  to  the  red  form  commences.  This 
change  first  travels  in  a  straight  fine  line  parallel 
to  the  prism  base,  then  gradually  broadening  out 
until  the  whole  of  the  crystal  is  involved.  In  the 
smallest  crystals,  the  transition  sets  in  at  a  corner  of 
the  crystal  and  spreads  radially.  Larger  crystals 
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change  to  the  red  variety  more  rapidly  than  do  the 
smaller  crystals.  When  the  red  crystals  are  heated  at 
120 — 130°,  they  change  suddenly  throughout  the 
entire  crystal  to  the  yellow  form.  The  accepted 
transition  temperature  of  127°  has  always  been 
determined  on  the  finely  divided  material.  The 
accelerating  influence  of  light  on  the  change  from  the 
yellow  form  to  the  red  was  also  found  to  depend  on  the 
state  of  subdivision  of  the  particles.  Tammann’s 
observations  (A.,  1920,  ii,  315)  on  a  white  form  of 
mercuric  iodide  were  confirmed,  but  it  was  not  possible 
to  establish  this  as  a  definite  alio  tropic  modification. 
On  the  other  hand,  a  definite  tetragonal  orange  modifi¬ 
cation  of  striking  stability  appears  to  be  formed  by 
slow  cooling  of  the  vapour.  This  retains  its  colour 
oven  at  the  temperature  of  liquid  air.  By  similar 
methods,  Muthmann’s  sulphur  (Sm)  was  prepared 
in  the  dry  way  and  the  transition  to  rhombic  sulphur 
observed.  E.  S.  Hedges. 

Crystal  structures  of  n-octane,  n -hexane,  and 
n-pentane.  J.  C.  McLennan  and  W.  G.  Plummer 
(Trans.  Roy.  Soc.  Canada,  1927,  [in],  21,  III,  99— 
113;  cf.  Muller  and  Saville,  A.,  1925,  ii,  367). — A 
modified  Debye-Scherrer  apparatus  was  employed. 
Each  hydrocarbon  exists  in  one  of  two  forms, 
according  to  the  conditions  of  solidification,  both 
sets  of  spacings  usually  appearing  in  the  photo¬ 
graphs.  n-Octane,  orthorhombic,  has  a  3-50,  b  4-36, 
c  15-0  A.,  d  0-82  g./c.c. ;  monoclinic,  a  3-87,  b  4-72, 
c  14-4  A.,  p  120°.  ?j -Hexane,  orthorhombic,  has  a 
3-51,  b  4-26,  c  11-6 A.,  d  0-80  g./c.c.;  monoclinic, 
a  3-S7,  b  4-61,  c  12-0  A.,  p  120°.  m-Pentane,  ortho¬ 
rhombic,  probably  has  a  3-35,  b  4-31,  c  10-3  A.,  d 
0-90  g./c.c.;  monoclinic,  a  3-86,  b  4-61,  c  10-0 A., 
p  12Q3,  Calculated  values  of  the  smallest  number  of 
mols.  per  unit  cell  are,  respectively,  0-98,  0-99; 
0-98,  1-04;  1-00,  1-03.  The  respective  “long 

spacings  ”  for  the  rhombic  forms  of  n-octane  (15-0  A.), 
n-hexane  (11-6  A.),  and  n-pentane  (10-3  A.)  corre¬ 
spond  with  that  of  a  straight  chain  of  carbon  atoms 
terminating  with  hydrogen  atoms. 

A.  A.  Eldridge. 

Dielectric  investigations  on  anisotropic  molten 
p-azoxyanisole .  W.  Kast  (Ann.  Physik,  1927,  [ivj, 
83,  391 — 417  ;  cf.  this  vol.,  498). — Particles  of  fluid 
anisotropic  p-azoxyanisole  are  oriented  in  a  magnetic 
field,  so  that  their  axes  arc  parallel  to  the  field.  This 
corresponds  with  anisotropy  in  dielectric  properties. 
It  is  known  from  optical  experiments  that  the  particles 
adhere  to  the  walls  of  the  containing  vessel.  New 
experiments  are  interpreted  in  terms  of  this  adhesion 
effect  and  it  is  found  that  the  magnetic  moment  of 
p-azoxyanisole  is  about  10s  Bohr  magnetons,  whilst 
the  dielectric  anisotropy  (sj — e2)  is  — 0-112  at  a 
temperature  near  the  m.  p.  (119°)  ,'i  as  the  temperature 
approaches  the  clarifying  point  this  magnitude  rapidly 
decreases.  The  size  of  the  elementary  particles  in 
the  nematic  state  may  be  determined  from  the 
magnetic  moment.  It  is  shown  that  a  close  relation¬ 
ship  exists  between  crystal  structure  and  the  structure 
of  the  units  in  the  nematic  phase  (cf.  following 
abstract).  R,  A.  Morton. 

X-Ray  investigations  on  solid  crystalline  and 
molten  anisotropic  p-azoxyanisole.  W.  Kast 


(Ann.  Physik,  1927,  [iv],  83,  418— 426).— The  X-ray 
pattern  of  the  nematic  phase  of  p-azoxyanisole  in  a 
magnetic  field  consists  of  two  diffuse  interference 
maxima  in  a  direction  at  right  angles  to  the  direction 
of  the  field.  The  molten  aggregates  are  arranged  so 
that  the  long  axes  of  the  molecules  are  parallel  to  the 
force-lines.  The  X-ray  diagram  of  a  polycrystalline 
preparation  shows  complete  orientation  of  the 
crystallites  when  care  is  taken  to  avoid  the  effect  of 
the  walls  of  the  containing  vessel  in  influencing  the 
growth  of  crystals  from  a  magnetically  oriented  fluid. 
The  crystal  of  p-azoxyanisole  is  monoclinic  with 
p  107°  34',  a  10-18,  b  7-74,  c  16-72  A._  There  are  4 
molecules  in  the  unit  cell.  The  axial  ratios  are 
1-32:  1:2-21.  R.  A.  Morton. 

X-Ray  diffraction  patterns  from  liquids  and 
colloidal  gels.  G.  L.  Clark  (Nature,  1927,  120, 
119 — 120). — For  unstretched  rubber  latex  films  the 

spacings  calculated  by  the  Ehrenfest  formula  from 
the  two  principal  rings  are  6-03  and  14-76  A. ; 
for  purified  caoutchouc  the  spacings  are  5-97 
and  11-15  A.  Bragg’s  formula  ?iX=2dsiuO  is  pre¬ 
ferred  to  Ehrenfest’s  expression.  Values  for  the 
spacings  of  the  inner  ana  outer  rings  in  cellulose 
nitrate,  fresh,  aged  by  light,  and  aged  by  heat,  are 
tabulated.  Swelling  or  combination  of  molecules 
with  solvent  or  oil  has  a  much  greater  effect  than 
ageing.  Percentage  changes,  referred  to  the  spacings 
of  raw,  liquid  china- wood  oil,  are  tabulated  for  the  oil 
on  polymerisation  and  drying.  No  indication  has 
been  found  of  long  spacings  such  as  are  obtained  with 
solid  carbon  chain  compounds  and  liquid  primary 
normal  alcohols.  Similar  results  have  been  obtained 
with  cumar,  resins,  and  varnishes. 

A.  A.  Eldridge. 

Unusual  micro-structure  in  iron  and  tungsten. 

C.  J.  Smithells  and  H.  P.  Rooksby  (Nature,  1927, 
120,  226— 227).— An  unusual  micro-structure,  re¬ 
sembling  that  observed  by  Tritton  in  cast  electrolytic 
iron,  has  been  observed  in  tungsten.  The  small 
grains  formed  by  the  sub-boundaries  have  a  nearly 
uniform  orientation  in  each  crystal.  The  sub- 
boundaries  may  be  formed  under  the  influence  of 
stresses  set  up  during  the  rapid  cooling  of  the  metal, 

A.  A.  Eldridge. 

Recrystallisation  phenomena  in  aluminium. 
A.  E.  van  Arkel  and  M.  G.  van  Bruggen  \L 
Physik,  1927,  42,  795— 806).— An  extension  of  pre¬ 
vious  work.  The  number  of  new-  crystals  formed  in 
aluminium  after  stretching  is  greatly  diminished,  for 
the  same  percentage  stretching,  at  500°.  The  results 
are  discussed  at  length  w-ith  reference  to  the  mechanical 
properties  of  aluminium.  R.  W.  Lunt. 

Heat-motion  of  crystal  atoms  in  relation  to 

the  intensity,  position,  and  sharpness  of 
spectral  lines.  I.  Waller  (Ann.  Physik,  liWh 
[iv],  83,  153— 183).— Earlier  work  on  the  Doppler 
effect  (Z.  Physik,  1923,  17,  398)  is  in  agreement  mtn 
the  results  of  von  Laue  (Ann.  Physik,  1926,  [iy],  °  > 
877).  It  is  shown  that  a  fraction  amounting  o 
several  %  of  the  whole  measured  intensity  o  a 
spectral  line  corresponds  with  scattering  due  to  hea 
motion.  This  deduction  throws  light  on 
relation  between  temperature  and  the  sharpne 
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of  X-ray  spectral  lines.  The  cubic  term  is  evalu¬ 
ated  in  the  expression  for  the  potential  energy  of 
the  lattice  in  atom  displacements.  Both  classical 
statistical  mechanics  and  quantum  considerations 
lead  to  the  same  result  for  the  connexion  between 
temperature,  heat  expansion  of  the  lattice,  and  the 
shift  of  X-ray  lines.  In  the  special  ca-se  of  a  lattice 
with  free  marginal  atoms  the  assumption  that  each 
atom  is  influenced  only  by  its  six  nearest  neighbours 
enables  the  heat  expansion  to  be  expressed  as  a 
homogeneous  distortion  of  the  lattice.  The  treat¬ 
ment  is  extended  theoretically  in  other  directions. 

R.  A.  Morton. 

Relation  between  the  surface  of  crystals  and 
their  mass  and  volume.  K.  Hrynakovski  (Bull. 
Soe,  amis  sci.  Poznan,  1927,  1,  49 — 53). — The  ratio 
between  the  actual  surface  area  and  the  area  of  the 
equivalent  sphere  is  constant  during  the  growth  of  a 
crystal.  It  decreases  as  the  crystal  symmetry 
increases.  The  relative  rate  of  growth  of  the  faces 
is  dependent  on  the  mass  of  the  crystal. 

Chemical  Abstracts. 

Scattering  of  electrons  from  single  crystals 
of  nickel.  A.  L.  Patterson  (Nature,  1927,  120, 
46 — 47). — In  Davisson  and  Germer’s  investigations 
(this  vol,,  492)  the  alteration  in  intensity,  with  vary¬ 
ing  voltage,  of  the  reflexion  with  maximum  at  50° 
in  the  (111)  azimuth  for  54-volt  electrons  can  be 
explained  by  the  control  provided  by  a  second  cross 
grating  beneath  the  first,  the  position  of  the  maximum 
requiring  the  spacing  between  the  gratings  to  be 
Xi/yfl,  where  K— 0-66  or  1T6  and  aj\/ 3  is  the 
normal  spacing  of  the  (111)  planes  of  a  face-centred 
cubic  lattice  of  constant  a.  Calculated  and  observed 
maximum  intensities  for  voltages  in  the  neighbour¬ 
hood  of  54  are  compared.  The  variation  of  intensity 
with  azimuth  has  also  been  calculated.  The  assump¬ 
tion  of  the  existence  of  faces  (111)  would  explain  the 
reflexion  in  the  (111)  azimuth.  A.  A.  Eldridge. 

Mechanism  of  the  electrical  conductivity  of 
metals.  N.  S.  Nazarov  (Bull.  Univ.  Asie  Centrale, 
1926,  No.  12,  83 — 87).  Chemical  Abstracts. 

New  theory  of  crystal  detectors.  W.  Ogawa 

(Radio-nonihon  [Japan],  1927  ,  4,  114 — 115,  270 — 
272);— The  rectifying  action  of  a  crystal  detector  is 
ascribed  to  (1)  difference  of  electron  emissions  from 
each  electrode,  and  (2)  an  appropriate  resistance  to 
minimise  metallic  conduction  at  real  contact  points 
and  make  electron  emission  possible  through  the 
adjacent  narrow  free  space.  The  activation  of 
synthetic  galena  by  silver  sulphide  is  ascribed  to  the 
formation  of  metallic  silver. 

Chemical  Abstracts. 

^  effect  a  bismuth  crystal.  C.  W.  Heaps 
(Abysmal  Rev.,  1927,  [ii],  30,  61— 65).— The  Hall 
.  cfc  was  measured  in  plates  cut  in  different  direc- 
10113  a  single  crystal  of  bismuth. 

_  _  A.  A.  Eldridge. 

thermo-electric  phenomena  with  thin  metallic 
„_as.  x.  Terada,  S.  Tanaka,  and  S.  Khsaba 
(tToc.  imp,  Acad.  Tokyo,  1927,  3,  200— 203).— A 
pre  mnnary  account  of  the  thermo-electric  effects 

mutt1  P  ^0C-a*  ^ieat^ng  °f  ^in  films  of  silver,  bis- 

i  and  antimony,  deposited  chemically,  or  by 
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sputtering,  on  glass.  When  the  image  of  a  300 
candle-power  filament  lamp  is  focussed  on  such  films, 
voltages  of  the  order  of  10~7  volt  were  observed  with 
silver  and  of  10~5  volt  with  bismuth  and  antimony. 

R.  W.  Lunt. 

Physical  properties  of  molybdenum  at  high 
temperatures.  C.  Zwikker  (Physica,  1927,  7, 
71 — 74). — Determinations  were  made  between  1200° 
and  2400°  Abs.  of  the  following  physical  properties  : 
spectral  emissive  power  (X  0-652),  black  temperature 
(X  0-652),  emissive  power  (X  0-541),  pseudo-emissive 
power,  colour  temperature,  specific  resistance,  total 
radiation,  light  emission,  heat  conductivity,  and 
linear  expansion  coefficient.  Expressions  are  given 
for  the  thermo-electric  emission,  rate  of  evaporation, 
and  vapour  pressure.  The  Thomson  effect  is 
negligible.  The  heat  of  vaporisation  is  154,000  g.-cal. 
per  g.-atom,  and  the  sublimation  point  at  1  atm.  is 
4780°  Abs.  Chemical  Abstracts. 

Vibration  frequencies  of  binary  compounds. 
W.  Herz  (Z,  anorg.  Chem.,  1927,  163,  221—224).— 
The  vibration  frequencies  of  a  large  number  of  binary 
compounds  have  been  calculated  from  existing  data 
and  the  results  compared  with  the  sum  of  the  vibra¬ 
tion  frequencies  of  the  atoms  composing  the  molecule. 
In  all  cases  the  lattor  bears  a  simple  numerical  relation¬ 
ship  to  the  vibration  frequency  of  the  compound. 

H.  E.  Gillbe. 

Electric  differential  method  for  measuring  the 
specific  heat  C„  of  gases.  M.  Trautz  (Ann. 
Physik,  1927,  [iv],  83,  457 — 497). — The  principles 
underlying  the  differential  method  for  measuring 
Cv  are  considered  in  detail  and  equations  are  deduced 
and  expressed  in  such  a  form  that  experimental  data 
can  be  conveniently  inserted.  On  the  assumption 
that  the  experimental  technique  and  the  theoretical 
considerations  are  mutually  consistent  it  is  shown  that 
C0  may  be  measured  to  within  0-04%.  Various 
sources  of  error  are  discussed.  The  high  degree  of 
accuracy  attainable  by  the  method  opens  up  a  new 
field  for  investigation.  By  measuring  Cv  accurately 
for  mixtures,  it  is  possible  to  evaluate  Gv  for  any 
material  the  vapour  pressure  of  which  is  a  few  mm.  of 
mercury  at  0°  or  the  ordinary  temperature,  if  nitrogen 
or  argon  is  first  saturated  with  the  vapour.  The 
specific  heats  of  vapours  determined  in  this  way  are 
likely  to  be  trustworthy  to  within  1 — 5%,  a  degree  of 
accuracy  which  has  been  hitherto  attained  only  with 
pure  gases.  R.  A.  Morton. 

Specific  heat  of  the  hydrogen  molecule.  D.  M. 
Dennison  (Proc.  Roy.  Soc.,  1927,  A,  115,  483 — 
486). — The  values  for  the  moment  of  inertia  of  the 
hydrogen  molecule  and  the  ratio  of  the  weights  of  the 
symmetrical  group  of  states  to  the  asymmetrical 
group,  obtained  by  Hund  (this  vol.,  495),  are  not  in 
agreement  with  the  observed  features  of  the  band 
spectra  of  hydrogen.  On  the  assumption  that  the 
time  of  transition  between  a  symmetrical  and  an 
asymmetrical  rotational  state  of  the  hydrogen 
molecule  is  very  long  compared  with  the  time  in 
which  the  observations  of  the  specific  heat  arc  made, 
a  specific  heat  curve  is  obtained  which  follows  the 
observed  curve  within  the  limits  of  experimental 
error.  Moreover,  the  constants  I  (moment  of  inertia) 
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and  p  (proportion  of  symmetrical  to  asymmetrical 
molecules)  are  in  good  agreement  with  the  values  of 
these  constants  as  found  iu  the  band  spectrum  of 
hydrogen.  L.  L.  Bircumshaw. 

Relation  between  specific  beat,  thermal  ex¬ 
pansion,  and  velocity  of  sound  in  liquids.  B.  N. 
Srebntvasatah  (Indian  ,T.  Pliys.,  1927,  1,  255 — 266). 
— Theoretical.  An  extension  of  Ray’s  work  (Physical 
Rev.,  1920,  [ii],  15, 24).  W.  E.  Dowey. 

Connexion  between  heat  of  fusion  and  specific 
heat.  K.  Lichtenecker  (Physikal.  Z,,  1927,  .28, 
473—175 ;  cf.  Skaupy,  Verb.  Physikal.  Ges.,  1916, 18, 
302)  — It  is  shown  that  the  heat  of  fusion  of  ice  is  equal 
to  the  integral  of  the  specific  heat  from  —273°  to  0° 
plus  the  heat  of  compression  due  to  the  change  in 
volume  at  the  m.  p.  W,  E.  Downey. 

Physico-chemical  studies  on  tin.  IX.  Trans¬ 
ition  temperature  grey  tin  white  tin.  E. 
Cohen  and  K.  D.  Dekker  (Z.  physikal.  Cliem.,  1927, 
127,  17S — 182). — The  transition  temperature  of  grey 
tin  into  white  tin  lies  between  12°  and  14-3°,  the 
most  probable  temperature  being  13°. 

H.  F,  Gillbe. 

Metastability  of  elements  and  compounds  as 
a  result  of  enantiotropy  or  monotropy.  X. 
True  specific  heats  of  chemically  and  physically 
pure  white  and  grey  tin.  E.  Cohen  and  K.  D. 
Dekker  (Z.  physikal.  Chem.,  1927, 127,  183—217). — 
Chemically  pure  grey  tin  has  been  prepared  from  white 
tin  of  known  purity.  The  physical  purity  of  the  grey 
modification  was  controlled  by  density  measurements 
with  the  pyknometer  and  by  X-ray  observations. 
For  pure  white  tin  if  is  7-285,  and  for  the  grey  form 
5*765.  The  true  specific  heats  of  pure  grey  and  white 
tin  have  been  determined  by  means  of  the  electric 
adiabatic  calorimeter  of  Cohen  and  Mocsveld.  The 
specific  heat  between  8°  and  13°  of  grey  tin  is  0-0493 
0-0002,  and  of  white  tin  0  0537±0-0003.  Further 
evidence  has  thus  been  obtained  for  the  untrustworthi¬ 
ness  of  physical  data  given  in  the  literature,  since  the 
measurements  have  in  many  cases  been  made  on 
physically  impure  substances.  H.  F.  Gielbe. 

Determination  of  transition  points  with  the 
aid  of  a  thermocouple.  D.  Cannegietbr  (Chem. 
Weekblad,  1927,  24,  350 — 351). — The  two  transition 
points,  at  60°  and  180°,  found  dilatometrically  for 
lead  by  Travers  andHouot  (A.,  1926,  893}  have  been 
investigated,  using  a  lead-copper  thermocouple. 
The  transition  point  at  60°  could  not  he  confirmed, 
and  the  second  one  was  found  to  be  at  182-5°  after 
the  metal  had  been  heated  for  36  hrs.  or  longer  at 
240°.  S.  I.  Levy. 

Density  of  carbon  dioxide.  S.  W.  Parr  and 
X'.  R.  King,  jun.  (Univ,  Illinois  Eng.  Exp.  Sta. 
Cire.,1926, 13, 1 — 21). — The  earlier  table  (A.,  1909,  ii, 
234)  is  revised,  values  having  been  recalculated  from 
more  accurate  data.  Between  10°  and  30°  the  revised 
values  are  0-0004 — 0-0016  nig.  per  c.c.  smaller  than 
the  former  values.  Chemical  Abstracts. 

Method  for  measuring  vapour  densities.  P 
Blackman  (Chem.  News,  1927,  135,  97— 100).— The 
apparatus  consists  of  a  short  graduated  tube  drawn 
oil  and  open. at  one  end,  to  the  other  end  of  which. is 


joined  a  long  side  tube  leading  to  a  bulb,  and  bent 
into  the  .form  of  an  inverted  and  an  upright  U-tube. 
The  bulb  is  almost  filled  with  mercury,  and  a  small 
weighed  amount  of  substance  inserted  through  the 
inlet,  which  is  then  sealed.  The  substance  is  com¬ 
pletely  vaporised  by  immersion  of  the  bulb  in  a 
suitable  liquid,  and  the  levels  of  the  mercury  in  the 
bulb  and  graduated  tube  are  noted.  A  calculation 
is  given  for  the  determination  of  the  vapour  density, 
due  allowance  being  made  for  the  mercury  remaining 
in  the  bulb.  Satisfactory  results  were  obtained  for  a 
number  of  simple  organic  liquids.  J.  Grant. 

Germanium.  XEX.  Vapour  pressure  of  ger¬ 
manium  tetrabromide.  F.  M.  Brewer  and  L.  M. 
Dennis  (J.  Physical  Chem.,  1927,  31,  1101— 1105). — 
The  vapour  pressure  of  germanium  tetrabromide 
determined  over  the  range  0°  to  b.  p.  by  the  method 
of  Laubengayer  and  Corey  (A.,  1926,  931)  gives  tie 
value  of  186-5°  for  the  b.  p.  L.  S.  Theobald. 

Vapour  pressure  of  acetone  at  low  temper¬ 
atures.  E.  H.  Archibald  and  W,  Ure  (Trans, 

Roy.  Soo.  Canada,  1927,  [iii],  21,  IU,  133— Up¬ 
values  of  the  vapour  pressure  of  acetone  between 
—  105°  and  20°  are  tabulated  and  plotted  ( e.g 
74-92  mm.  at  0°,  185-57  mm.  at  19*89a).  The 
results  accord  with  the  equation  :  logP=  — (a/T)-r 
b  log  T-\-cT-\-dTiJr e,  where  the  logarithms  of  the 
constants  a,  b,  c,  d,  and  e  are,  respectively,  4-402219 7, 
2-9123338,  0-2140094,  3  0784S42,  and  3-2374543. 
An  equation  expressing  the  variation  of  the  latent 
heat  with  the  temperature  has  also  been  obtained. 
An  abnormal  maximum  value  at  4-6°  indicates 
association  followed  by  dissociation. 

A.  A.  Eldridge. 

Theory  of  the  state  of  matter.  K.  M.  Stas- 
horski  (Bull.  Soc.  chim.,  1927,  [iv],  41,  775 — 787). — 
The  molecular  pressures,  i.e .,  the  quantity  ah-  in 
van  der  VVaals’  equation,  at  0-50 Tc  and  0  (>4Te,  i.c., 
temperatures  in  the  vicinity  of  the  f.  p.  and  b.  p., 
respectively,  of  a  number  of  normal  liquids  have  been 
calculated  by  three  methods,  and  the  relation  B= 
kyT/Tc,  where  B  is  the  molecular  pressure,  y  the 
surface  tension,  and  k  a  constant,  has  been  confirmed. 
Theoretical  relationships  between  the  molecular 
pressure  and  various  physical  constants,  e. <7,,  specific 
cohesion,  vapour  pressure,  latent  heat,  ebullioscopic 
constant,  etc.,  are  derived  and  it  is  shown  thau 
Trouton’s  rule,  the  f.-p.  and  b.-p.  capillary  relations 
of  Walden  (A.,  1908,  ii,  1014)  and  Kistiakovski  (A., 
1906,  ii,  655),  respectively,  and  Beckmann’s  expression 
Tor  the  ebullioscopic  constant,  £—0-000963/2',  where 
M  is  the  mol.  wb.,  are  all  particular  eases  of  mura 
more  general  relationships.  J.  S.  Carter- 

Theory  of  the  state  of  matter.  VIII.  Internal 
pressure  and  the  theorem  of  corresponding 
states.  F.  Schuster  (Z.  Elektrochem.,  1927,  33, 
244—245;  cf.  this  vol„  103).— The  internal  pressure, 
pit  has  been  calculated  for  various  substances  by 
relation  p,=94-477,f7,(log  pcjp)l  V{Tc—T%  where 
is  any  temperature,  p  the  corresponding  vaF?  . 
pressure,  V  the  molecular  volume  in  c.c.,  Tc  the  cn  1 
temperature,  and  pc  the  critical  pressure, 
coefficient  dp{/dT  at  the  b.  p.  has  a  value  between* 
and  3  for  many  normal  substances,  but  it  decree 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


819 


with  increasing  Tc  for  compounds  of  a  given  type. 
Higher  values  arc  obtained  for  associated  substances 
and  substances  with  unsaturated  subsidiary  valencies, 
so  that  this  coefficient  may  also  be  related  to  pc,  which 
is  high  in  such  cases.  H.  J.  T.  Ellingham, 

Solution  of  the  ammonium  chloride  problem, 
i,  Smits  (Rec.  trav.  chim.,  1927,  46,  445 — ‘152). — 
The  vapour  pressure  of  ammonium  chloride  is  lowered 
by  intensive  drying.  Although  internal  transform¬ 
ations  are  not  thereby  inhibited,  the  equilibrium 
position  is  altered,  the  shift  being  greater  the  higher 
,the  temperature  *,  the  effect  vanishes  completely  at 
temperatures  above  about  310°.  Association  in¬ 
creases  with  decrease  of  temperature,  becoming 
appreciable  .at  286°.  The  phase  relationships  are 
explained  on  the  assumption  that  double  molecules 
exist. in  the  vapour  phase.  H.  F.  Gillbe. 


New  equation  of  state  for  fluids.  I.  Applic¬ 
ation  to  gaseous  ethyl  ether  and  carbon  dioxide. 
J.  A.  Beattie  and  0.  0.  Bridgesian  (J.  Amer.  Chem. 
Soc.,  1927,  49,  1665 — 1667). — The  equation  p — 
lBT{l—s)(v+B)—A]/v2  is  proposed,  where  4  = 
4,(1—' s/y),  B—B0(l—b/v),  and  z—cjvT3,  4q> 

6,  and  c  being  constants.  This,  it  is  claimed,  is 
readily  amenable  to  mathematical  manipulation 
and  accurately  represents  the  known  data.  The 
constants  are  easily  and  accurately  calculated  from 
pressure-volume-temperature  data.  For  ethyl  ether 
the  constants  are  (atm.;  c.c./g.)  :  R  1-10777,  B0 
81350,  b  1-6137,  A0  5700  0,  a  1-6775,  c  4-5  x  106 ;  for 
carbon  dioxide:  R  1-8650,  B0  2-3810,  b  1-6443, 
A0  2586-0,  a  1-6210,  c  15-0  x  106.  The  average 
deviation  from  the  observed  data  is  0-07%  for 
ethyl  ether  and  0-08%  for  carbon  dioxide.  The 
equation  is  flexible,  and  A,  B,  and  e  can  be  expanded, 
if  necessary,  without  altering  the  form  of  the  equation. 

S.  K.  Tweedy. 

Poisson's  theorem  and  Hugoniot’s  equation. 
0  Klusener  (Z.  Physik,  1927,  43,  597—600).— 
An  expression  for  the  maximum  temperature  attained 
during  a  compression  wave  in  a  gas  has  been  derived 
m  terms  of  the  pressure-volume  relations  in  the  gas 
immediately  before  and  after  the  passage  of  the  wave- 
front,  hy  considering  the  frictional  losses  and  the 
changes  produced  in  thermal  conductivity  and 
capacity.  It  leads  to  values  in  good  agreement  with 
those  derived  by  Becker  [ibid.,  1922,  8,  321)  in 
which  the  more  general  equation  of  Hugoniot  (J. 
«ole  polytechn.  Paris,  18S7,  57;  1889,  58)  was 
employed  to  anafyse  pressure  data  obtained 
experimentally.  R.  W.  Lunt. 

factorial  functions  in  entropy  calculations. 
7 lksros  (Physical  Rev.,  1927,  [ii],  30,  84—86).— 

lathematical.  A.  A.  Eldeidge. 


Reflexion  of  atomic  hydrogen  from  ice 
crystals.  T.  H.  Johnson  (Nature,  1927, 120,  191). 


9}b-ielier  viscosity  law.  P.  Lasarev  (Compt 
'  r  t!  IBS,  106 — 107). — TheLe  Chatelierformuk 

__  18  of  the  viscosity  of  glass  with  tlu 

peratore  (cf.  A.,  1925,  ii,  2S0)  is  in  agreement  witl 
_  results  of  other  workers,  and  alsc 
,  viscous  liquids  (e.n.,  amyl  alcohol  anc 
-solutions  of  sugar  in  glycerol).  J.  Grant. 


_  Viscosity  of  liquids  above  their  b.  p.  II. 
T.  Titani  (Bull.  Chem.  Soc.  Japan,  1927, '2, 161 — 171 ; 
cf.  this  vol.,  616). — The  usually-accepted  definition  of 
molecular  viscosity  is  held  to  be  inadequate.  The 
distance  between  the  sliding  and  stationary  surfaces 
should  be  taken  as  V113,  7  being  the  molecular  volume, 
and  not  as  unity.  According  to  the  new  definition 
the  true  molecular  fluidity  ®  is  related  to  the  con¬ 
ventional  fluidity  <j>  by  the  expression  (J>—^/Vvs. 
The  following  relationships  are  proposed :  <5= 

K{  F23— -B23) ;  (<dc-0)=G(^-T)1'5,  where  K,  B, 

and  C  are  constants,  Tc  is  the  critical  temperature 
(Abs.),  and  <X>C  the  molecular  fluidity  at  the  critical 
temperature.  Agreement  with  experiment  is  usually 
good,  but  the  behaviour  of  water,  mercury,  acetic 
acid,  and  alcohols  is  abnormal.  J.  S.  Carter. 

Vapour  pressure  and  specific  gravity  of 
aqueous  hydrocyanic  acid  solutions.  G.  Bredig 
and  M.  Shirado  (Z.  Elektrochem.,  1927,  33,  209 — 
211). — ‘Measurements  have  been  made  of  the  specific 
gravity  and  of  the  total  and  partial  vapour  pressures 
of  aqueous  solutions  containing  from  5  to  100%  of 
hydrogen  cyanide.  Partial  vapour-pressure  data 
were  obtained  by  determining  the  weights  of  water 
vapour  and  hydrogen  cyanide  carried  by  a  stream 
of  electrolytic  gas  passed  through  the  solution. 

H.  J.  T.  Ellingham. 

Binary  mixtures  of  volatile  liquids.  F. 
Michaud  (Gompt.  rend.,  1927,  185,  108 — 110;  cf. 
this  vol.,  730). — The  author’s  theory  is  extended  to 
cases  in  which  the  two  components  have  normal 
vapour  densities  and  form  a  compound  (ether  and 
chloroform).  By  analogous  methods  the  partial 
vapour  pressures  of  the  two  components  and  of  the 
compound  have  been  determined.  If  the  solution 
is  saturated  with  a  non-volatile  substance  (acetanilide) 
the  mass  action  constant  is  higher  than  for  the  pure 
mixtures.  J.  Grant. 

New  binary  azeotropes.  VI.  M.  Lecat  (Ann. 
Soc.  scient.  Bruxelles,  1927,  47,  B,  [i],  63 — -71;  cf. 
this  vol.,  617). — 142  New  binary  mixtures  of  organic 
liquids  have  been  examined  of  which  52  give  positive 
azeotropes,  4  negative  azeotropes,  and  42  eutectic 
mixtures.  The  remaining  44  are  non-azeotropic. 
The  b.  p.  of  each  constituent  and  the  b.  p.  and  com¬ 
position  of  the  azeotropic  and  eutectic  mixtures  are 
tabulated.  The  experimental  numbers  usually  agree 
well  with  previous  generalisations.  Some  errata  in 
the  preceding  lists  are  corrected. 

H.  E.  F.  Notton. 

Dielectric  constants  of  binary  mixtures.  II. 
Electric  moments  of  certain  organic  molecules 
in  benzene  solution.  J.  W.  Williams  and  I.  J. 
Krchma  (J.  Amer.  Chem.  Soe.,  1927,  49,  1676— 
1 GS6). — The  dielectric  constants,  refractive  indices, 
and  densities  at  25°  of  mixtures  of  p-  and  o-xylene, 
phenol,  carbon  tetrachloride,  ethyl  ether,  toluene, 
chlorobenzene,  and  chloroform  with  benzene  are 
recorded  (cf.  A.,  1926,  1000).  Benzene  has  no 
electric  moment,  hence  in  each  case  the  moment 
of  the  solute  molecule  can  be  calculated  by  an  applic¬ 
ation  of  Debye’s  expression  for  the  molecular  polaris¬ 
ation  of  a  binary  mixture  (Marx,  “Handbuch  dcr 
Radiologie,”  1925,  6,  625),  which  is  based  on  the 
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Clausius-Mosotti  formula.  For  the  first  five  solutes 
the  molecular  polarisation  is  proportional  to  the 
mol.  fraction  in  the  solution.  The  electric  moment 
of  each  solute  is  calculated ;  in  the  case  of  carbon 
tetrachloride  and  p-xylene  it  is  zero. 

S.  K.  Tweedy. 

Electrical  resistance  of  molten  metals  and 
alloys.  Y.  Matugama  (Sci.  Rep.  Tohoku  Imp. 
Univ.,  1927,  16,  447 — 474). — The  specific  resistance 
of  mercury,  tin,  bismuth,  cadmium,  lead,  zinc, 
antimony,  aluminium,  and  silver,  and  of  binary 
alloys  containing  tin,  bismuth,  cadmium,  lead,  zinc, 
antimony,  and  copper  has  been  determined  at  various 
temperatures.  The  resistance  of  the  pure  metals 
increases  linearly  with  the  temperature,  but  with 
mercury  the  increase  is  more  rapid.  The  resistance- 
concentration  and  temperature  coefficienteconeen- 
tration  curves  of  alloys  are  smooth  when  there  is  no 
compound  formation,  but  otherwise  breaks  are 
found  at  points  which  correspond  with  the  com¬ 
pounds  formed.  Increased  dissociation  of  a  compound 
in  the  liquid  phase  with  rise  of  temperature  is 
said  to  bo  indicated  by  a  negative  temperature 
coefficient.  F.  S.  Hawkins. 

Electrical  and  thermal  conductivities  of  carbon 
steel  and  cast  iron.  H.  Masuhoto  (Sci.  Rep. 
Tohoku  Imp.  Univ.,  1927,  16,  417— 435).— The 
measurements  were  made  by  an  improved  Kohlrausch 
method  (A.,  1925,  ii,  503).  The  specific  electrical 
resistance  and  the  thermal  conductivity  can  be 
expressed  as  linear  functions  of  the  amounts  of 
impurities  by  the  equations  a— 1-044-f 0-5480+ 

1- 572Si+0-718Mn ;  1  /X=5-744+2-432C+5-087Si+ 

2- 46lMn,  when  the  total  impurity  is  small.  With  a 

larger  carbon  content,  the  rate  of  decrease  of  the  two 
conductivities  becomes  smaller,  and  the  ratio  of 
thermal  to  electrical  conductivity  slowly  increases. 
Measurements  made  on  chill-cast  iron  before  and  after 
annealing  show  that  the  conductivities  increase  after 
treatment,  but  further  annealing  causes  no  change 
until  graphite  separates,  when  a  considerable  increase 
in  both  the  conductivities  and  their  ratio  occurs. 
Measurements  were  also  made  on  K.S.  magnet  steel 
and  gold.  F.  S.  Hawkins. 

Solid  solubility  of  antimony  in  lead  as  deter¬ 
mined  by  conductivity  measurements  on  cold- 
worked  alloys.  E.  E.  Schumacher  and  G.  M. 
Bouton  (J.  Amer.  Chem.  Soc.,  1927,  49,  1667 — 1675). 
— The  solid  solubilities  of  antimony  in  lead  were 
determined  by  conductivity  measurements  on  severely 
cold-worked  alloys:  146°,  0-70%;  100°,  0-52% ; 

70°,  0-48%;  40°,  0-32%;  and  25°,  0-24%.  Cold 
working  causes  the  precipitation  of  excess  of  antimony 
from  the  supersaturated  solution  in  a  few  hours; 
normally,  this  process  takes  years.  A  revised  phase 
diagram  for  the  lead  end  of  the  lead-antimony  system 
is  given.  S.  K.  Tweedy. 

Solubility  of  natural  hemibydrate  of  gypsum 
after  heating  at  various  temperatures.  A.  J. 
Sworykin  (Z.  anorg.  Chem.,  1927,  163,  178—184).— 
The  solubility  of  the  natural  hemihydrate  of  calcium 
sulphate,  determined  by  measurements  of  con¬ 
ductivity,  decreases  with  rise  of  temperature  of 
ignition.  An  increase  in  the  solubility  after  ignition 


at  1000°  is  due  to  a  change  in  the  molecular  structu 
and  to  partial  dissociation  of  the  gypsum. 

H.  F.  Gillbe. 

_  Solubility  of  chromic  hydroxide  in  nTtaiig 
R.  B.  Corey  (J.  Chem.  Education,  1927  ,  4,  532 — 533) 
— The  view  that  chromic  hydroxide  and  excess  o. 
aqueous  alkali  form  a  colloidal  solution  and  not  i 
chromite  is  supported  by  the  observation  that  afta 
segregation  of  the  chromic  hydroxide  from  such 
“  solution,”  the  liquid  fails  to  respond  to  a  test  fo 
chromium.  Chemical  Abstracts. 

Sucrose  crystallisation.  I.  A.  Kukharenko 
and  G.  S.  Benin  (Zapiski  [Russia],  1926,  4,  75—77, 
86 — 91 ;  cf.  B.,  1927,  567). — The  solubility  of  sucrose 
in  aqueous  potassium  sulphate  solutionsfO-5 — 2-0%)  at 
50°  diminishes  with  increase  in  the  salt  concentration. 
The  speed  of  crystallisation  of  sucrose  at  50°  is 
not  affected  by  the  potassium  sulphate,  which  is 
a  negative  molasses  former. 

Chemical  Abstracts. 

Lactic  acid.  IV.  Partition  of  lactic  acid 
between  water  and  ether,  and  between  water 
and  amyl  alcohol.  R.  Dietzel  and  E.  Rosen¬ 
baum  (Biochem.  Z.,  1927,  185,  275— 286).— The 
observed  partition  coefficients  are  corrected  for  the 
degree  of  dissociation  of  lactic  acid.  For  water :  ether 
at  20°  the  coefficient  varies  from  11-3  to  8-7  between 
0-931  and  0-201  mol.  per  litre  and  for  water:amyl 
alcohol  it  varies  from  2-13  to  2-42  according  to  the 
concentration.  Variation  in  temperature  from  0° 
to  25°  has  little  effect.  In  the  case  of  amyl  alcohol 
and  water,  the  presence  of  30%  of  anhydride  (lactyl- 
lactic  acid)  in  the  lactic  acid  used  low-ers  the  partition 
coefficient  to  about  1-75.  C.  R.  Harington. 

Adsorption  of  carotin  by  charcoal  and  in¬ 
organic  salts.  S.  G.  Willimott  (J.  Biol.  Chem,, 
1927,  73,  587— 592).— The  discrepancy  between  the 
results  of  Palmer  (“  Carotinoids  and  Related  Pig¬ 
ments,”  1922,  270)  and  those  of  Stephenson  (A.,  1921, 
i,  295)  is  explained  by  the  varying  capacity  of  different 
samples  of  charcoal  to  adsorb  carotin.  The  amounts 
required  to  adsorb  the  carotin  from  100  g-  of  butter 
fat  ranged  from  3-5  g.  with  Norit  (vegetable  charcoal) 
to  40  g.  with  ordinary  decolorising  charcoal.  Various 
inorganic  compounds  were  found  to  be  poor  adsorbents 
for  carotin,  but  red  antimony  trisulphide  was  as 
active  as  the  poorer  grades  of  charcoal,  w-hilst  black 
antimony  trisulphide  was  quite  inactive, 

C.  R.  Harington. 

Heat  of  adsorption  of  gases  by  charcoal.  S.  J- 
Gregg  (J.C.S.,  1927,  1494— 1512).— For  the  adsorp¬ 
tion  of  nitrous  oxide,  acetylene,  ethane,  carbon 
monoxide,  sulphur  dioxide,  carbon  dioxide,  ethylene, 
and  nitrogen  by  charcoal,  measurements  have  been 
made  of  the  heat  change,  the  equilibrium  pressure, 
and  the  quantity  adsorbed.  Most  of  the  expenmeii  s 
w'ere  conducted  at  0°,  employing  the  Bunsen  ice 
calorimeter,  whilst  others  were  carried  out  at  40-o0  > 
using  phenol  in  the  calorimeter.  For  the  Integra 
heat  of  adsorption  Q,  the  relationship  bo  8, 

where  x  is  the  quantity  of  gas  adsorbed,  and  t  ana 
arc  constants.  For  all  gases  except  those  with  a  wg 
critical  temperature,  the  Williams-Henry  equa  1 
log  x/p=A0—A1x  is  valid,  p  being  the  equiubnu 
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pressure  and  A0  and  Ax  constants  which  depend  on 
the  temperature.  With  the  same  restrictions,  the 
modified  II jin  equation  Q—B  log  (p/a+lJ+A  is  also 
applicable ;  in  this  «  is  a  constant  which  increases  as 
the  ran  der  Waals  constants  a  and  b  decrease. 

H.  F.  Gillbe. 

Sorption  of  hydrogen  by  palladium  on  various 
carriers.  T.  Sabalitschka  (Arch.  Pharm.,  1927, 
265,416 — 424;  cf.  Sabalitschka  and  Moses,  this  vol., 
427). — The  absorption  of  hydrogen  by  palladium 
deposited  on  blood,  beech,  sponge,  and  bone  charcoals, 
barium  sulphate,  and  kieselguhr  has  been  examined. 
All  the  carriers,  freshly  cleansed,  were  loaded  with 
palladium  to  2-5%  of  then  weight.  No  distinction  is 
dram  between  hydrogen  simply  absorbed  and 
hydrogen  taken  up  as  palladium  hydride.  The 
carriers  alone  show  a  definite  saturation  capacity  on 
repeated  treatment,  thus  :  blood  charcoal,  1-35  c.e. 
per  g.;  beech,  0-94;  sponge,  0-84;  bone,  0-72; 
barium  sulphate,  0-00 ;  kieselguhr,  0-26,  but  when  the 
palladium  is  present  the  absorptive  capacity  is  not 
constant  but  rises  to  a  maximum  and  then  (after  the 
third  or  fourth  treatment,  with  interposed  exhaustion 
at  300°)  shows  a  decline.  For  the  various  systems, 
the  figures  (at  this  maximum)  are  7-49,  2-20,  10-46, 
5-27,  8-18,  and  1-91,  respectively.  These  correspond 
with  the  following  when  referred  to  the  palladium 
present:  on  blood  charcoal,  2924  c.e.  per  g.  Pd, 
beech,  867 ;  sponge,  4581 ;  bone,  2167 ;  barium 
sulphate,  3895,  kieselguhr,  910.  These  results  agree 
with  such  earlier  ones  as  can  be  compared.  The 
rise  of  the  absorptive  activity  to  a  maximum  and  the 
subsequent  decline  are  due  to  the  gradual  conversion 
of  the  palladium  from  the  amorphous  into  the 
crystalline  form.  W.  A.  Silvester. 

Adsorption  isothermals.  H.  Bradley  (Nature, 
1927,  120,  82).— The  formula  a=[/(T)pm273*]/[l-|- 
$fF)j>r,'273-t],  where  a  is  the  amount  adsorbed, /(T)  and 
are  functions  of  T°Abs.,  and  p  is  the  equilibrium 
pressure  of  the  gas,  is  in  good  agreement  with  various 
series  of  experimental  results  when  x  is  unity,  or  a 
small  integer.  When  combined  with  Gibbs’  adsorp¬ 
tion  ^  formula  a—  —  {c,jRT)dajdc,  an  equation  is 
obtained  which  reduces  to  Szyszkowski’s  empirical 
formula  for  T=273  and  x— 1.  A.  A.  Eldridge. 

Adsorption  from  solution  by  ash-free  adsor¬ 
bent  charcoal.  IV.  Non-inversion  of  sucrose 
by  adsorbed  acids  and  its  significance  for 

tteories  of  adsorption  and  catalysis.  E.  J. 

-Hiller  and  S.  L.  Bandemer  (J.  Amer.  Chem.  Soc., 
1927,  49,  1686 — 1697 ;  cf.  A.,  1925,  ii,  656).— Inor- 
pMc,  aliphatic  dicarboxylic,  and  aromatic  acids 
irreversibly  adsorbed  on  ash-free  charcoal  are  unable 
t  mvert  sucrose  at  80°.  This  is  an  extreme  example 
0  negative  catalysis  in  which  both  reactants  are 
adsorbed.  Experiments  on  the  adsorption  of  dextrose 
rom  sucrose  solutions  indicate  that  strong  adsorption 
0  the  reaction  products  is  not  the  cause  of  this 
negative  catalysis.  Inversion  always  occurs  when  the 
is  reversibly  adsorbed  and  a  portion  is  displaced 
y  'he  sugar,  the  change  being  produced  by  the  dis- 
F  ec  part.  Charcoal  containing  acid  and  water 
wsorbed  from  salt  solutions  (A.,  1924,  ii,  664)  is 
apawe  of  inverting  sucrose,  suggesting  that  both 


the  acid  and  sucrose,  and  possibly  the  water  also, 
are  “  bound  ”  in  some  manner.  The  adsorption  of 
acids  does  not  imply  a  high  concentration  of  hydrogen 
ions  around  the  adsorbent,  the  adsorbed  acid  being 
probably  in  an  undissociated  and  unoriented  state. 

S.  K.  Tweedy. 

Adsorption.  XIX.  Adsorption  of  electrolytes 
by  manganese  dioxide.  Freundlich  adsorption 
formula.  M.  N.  Chakravarti  and  N.  II.  Dhar 
(J.  Physical  Chem.,  1927,  31,  997— 1033).— The 
adsorption  of  various  cations  by  a  sol  of  negatively 
charged  manganese  dioxide  during  coagulation  has 
been  measured,  and  shows  that,  contrary  to  the  views 
of  Bancroft  (A.,  1915,  ii,  424)  and  Weiser  (A.,  1925, 
ii,  855),  but  in  agreement  with  the  work  of  Ghosh  and 
Dhar  (A.,  1925,  ii,  511)  and  others,  the  higher  the 
valency  of  an  ion  the  less  is  the  adsorption,  the  order 
of  decreasing  adsorption  being  silver,  potassium, 
copper,  lithium,  barium, strontium, cerium, aluminium, 
and  thorium.  The  high  adsorption  observed  for  sols 
of  manganese  dioxide  and  of  ferric,  aluminium,  and 
chromium  hydroxides  is  due  more  to  the  adsorption 
of  electrolytes  by  the  freshly  coagulated  mass  than  to 
charge  neutralisation,  and  the  interpretation  of  the 
Schulze-Hardy  law  (that  the  greater  is  the  valency  the 
less  is  the  adsorption)  should  be  strictly  applicable  only 
to  cases  in  which  adsorption  is  due  to  charge  neutralis¬ 
ation.  Experiments  on  the  adsorption  of  cations  by 
a  sol  and  by  freshly  precipitated  manganese  dioxide 
give  results  in  agreement  with  this  interpretation. 
Manganese  dioxide,  being  acidic,  adsorbs  hydroxyl 
more  readily  than  hydrogen  ions.  The  value  of  the 
constant  in  the  usual  Freundlich  equation  depends 
on  the  strengths  of  the  organic  acids  adsorbed  by 
the  hydroxides  of  iron,  chromium,  and  aluminium. 
When  the  adsorbent  remains  the  same  or  chemically 
similar,  the  value  of  the  exponent  changes  little  when 
the  substances  adsorbed  are  similar.  With  electro¬ 
lytes,  however,  it  varies  with  concentration. 

The  chief  factor  in  adsorption  with  a  positively 
charged  sol  of  manganese  dioxide  is  the  chemical 
affinity  of  the  coagulum,  and  in  this  case  the  ratio  of 
positive  to  negative  ion  adsorbed  is  always  greater 
than  unity  and  decreases  with  a  decrease  in  con¬ 
centration  of  the  sol. 

The  whole  investigation  supports  the  view  that 
chemical  affinity  is  the  preponderating  factor  in 
adsorption  phenomena.  L.  S.  Theobald. 

Effect  of  inorganic  salts  on  the  adsorption  of 
inorganic  acids  and  bases.  L.  R.  Parks  and 

P.  G.  Bartlett  (J.  Amer.  Chem.  Soc.,  1927,  49, 
1698 — 1709). — The  adsorption  of  0 -0 lN-hydrochloric 
and  -nitric  acids  by  pure  active  sugar  charcoal 
increases  rapidly  with  increasing  concentration  of  the 
corresponding  sodium  salt  until  the  latter  reaches 
0-75 N,  after  which  the  amount  of  acid  adsorbed  is  a 
linear  function  of  the  salt  concentration.  A  maximum 
is  never  attained.  Nitric  acid  is  adsorbed  to  a  greater 
extent  than  hydrochloric  acid.  Similar  relationships 
hold  for  0-01N-sulphuric  acid  except  that,  contrary 
to  the  results  of  Michaelis  and  Rona  (A.,  1920,  ii, 
168),  the  adsorption  diminishes  with  increasing  con¬ 
centration  of  sodium  sulphate.  Experiments  with 
salts  having  no  common  ion  are  also  described. 
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Mixtures  of  two  acids  show  an  adsorption  which  lies 
between  the  values  for  the  separate  acids.  Experi¬ 
ments  with  blood  charcoal  gave  results  similar  to  tho 
above;  sodium  hydroxide  is  more  strongly  adsorbed 
as  tho  sodium  chloride  concentration  rises  and  the 
adsorption  of  sodium  hydrogen  sulphate  is  rapidly 
depressed  by  the  addition  of  sodium  sulphate,  which 
is  contrary  to  the  results  of'  Michaelis.  The  pheno¬ 
mena  of  adsorption  from  solution  arc  explained  on  the 
basis  of  the  attraction  of  ions  by  colloid  particles. 
Neutral  inorganic  salts  are  not  hydrolytically  adsorbed 
in  presence  of  inorganic  acids  or  bases. 

S.  K.  Tweedy. 

Adsorptive  properties  of  cellulose.  H.  Tamiya 
and  N.  isimjcni  (Acta  Phytochim.,  1926,  2,  139 — - 
192). — Pure  filter-paper  adsorbs  cations  from  a  solu¬ 
tion  of  electrolyte,  whereby  the  acidity  of  the  solution 
is  correspondingly  increased.  If  the  cellulose  itself 
contains  electrolytic  impurity,  cations  are  transferred 
to  tho  solution,  with  consequent  decrease  in  acidity. 
These  two  opposed  effects  lead  to  amphoteric  be¬ 
haviour  of  cellulose  and  filter-papers  therefore  show 
variation  in  their  reaction  towards  pa  indicators. 
The  pu  tests  thus  give  valuable  information  as  to  tho 
purity  of  filter-papers.  The  adsorption  of  dyes  on 
cellulose  is  influenced  by  the  amount  of  electrolyte 
both  in  the  cellulose  and  in  solution.  Enzymes  are 
adsorbed  on  cellulose  in  very  different  amounts. 
Diastase,  urease,  emulsin,  and  invertase  are  but 
little  if  at  all  adsorbed,  whereas  trypsin,  pancreatin, 
catalase,  and  pepsin  are  strongly  adsorbed.  This 
provides  evidence  for  the  difference  in  sign  of  the 
electric  charge  carried  by  the  enzyme  colloid.  Non- 
electrolytes  arc  apparently  not  adsorbed  on  cellulose, 
even  when  they  possess  strong  surface  activity.  The 
presence  of  tho  electric  double  layer  on  the  cellulose 
micelle  surface,  to  which  the  adsorptive  power  of  the 
cellulose  is  to  be  ascribed,  was  demonstrated  by  an 
electric  endosmose  apparatus.  The  electro -potential 
on  the  cellulose  surface  is  affected  by  electrolytes  in 
solution,  the  effect  being  determined  by  the  valency  of 
the  ions  concerned  and  by  the  pn  of  the  solution. 

L.  M.  Clark. 

Surface  phenomena  and  adsorption  at  the 
contact  of  two  liquid  phases.  R.  Dubrisay  (Rev. 
gen.  Colloid.,  1927,  5,  533—539;  cf.  this  vol.,  618).— 
An  account  is  given  of  previous  experiments  on 
adsorption  at  benzene-soap  solution  surfaces  (using 
sodium  laurate  and  sodium  glycocholate)  in  presence 
of  1%  of  sodium  chloride  (cf.  A.,  1926,  672),  which 
support  the  hypothesis  that  electrolytes  which 
diminish  the  concentration  of  the  soap  increase  the 
amount  adsorbed  at  tho  interface.  This  receives 
further  support  from  measurements  of  the  adsorption 
of  various  dyes  from  aqueous  solution  by  sand,  cotton, 
kieselguhr,  etc.,  in  presence  of  small  quantities  of 
coagulating  substances.  Tho  author’s  theory  that 
the  less  soluble  of  two  substances,  dissolved  at  the 
same  molecular  concentration  in  the  same  solvent, 
is  the  more  strongly  adsorbed  is  discussed,  and  shown 
to  follow  from  the  thermodynamic  adsorption  theory 
of  Gibbs.  A  summary  is  given  of  earlier  work 
(A.,  1918,  ii,  368;  1923,  ii,  741;  1924,  ii,  154,  731), 
and  applications  of  the  results  to  colloid-chemical 
problems  are  indicated.  L.  L.  Bircumshaw. 


Adsorption  and  surface  charge.  I.  MetaUii 
oxides.  P.  Baby  (Rev.  gdn.  Colloid.,  1927,  5,  517— 
522). — It  is  supposed  that  the  phenomena  of  adsorp 
tion  and  of  surface  electric  charge  have  a  eommo 
origin,  and  are  due  to  the  chemical  action  of  th< 
medium  on  the  solid  particles  in  contact  with  it 
The  view  that  the  oxides  of  multivalent  metals  arc  ir 
general  polymerised  is  discussed,  with  special  referenw 
to  ferric  and  aluminium  hydroxides.  The  electric 
charge  which  the  oxides  assume  in  contact  with  wate 
and  aqueous  solutions,  no  matter  whether  the  oxide 
are  in  colloidal  solution,  in  suspension,  or  present  a 
a  porous  mass,  arises  from  the  electrolytic  dissociation 
of  a  complex  compound  formed  between  the  oxide 
and  tho  solvent.  The  hypothesis  of  adsorption  is 
thus  avoided,  and  the  question  may  now  be  considered 
as  consisting  of  a  simple  hydration  of  the  oxide,  using 
the  primary  valencies  of  the  new  compound  formed  by 
the  rupture  of  molecular  chains.  Tho  oxides  of  this 
type  must  he  regarded  as  never  absolutely  pure, 
every  molecule,  whatever  its  length,  having  polar 
groups,  such  as  H  and  OH,  or  H  and  Cl,  or  Na  and 
OH,  at  its  extremities.  L.  L.  Bircumshaw. 

Effect  of  water  on  the  formation  and  spreading 
of  fatty  oil  films.  L.  A'tjer  (Koll.-Chem.  Beihefte, 
1927,  24,  268 — -318). — The  process  of  the  drying  of 
fatty  oils  is  discussed.  When  oxposed  to  air,  absorp¬ 
tion  of  oxygen  and  water  takes  place,  and  the  oil 
increases  in  weight.  The  curves  obtained  by  Weger, 
connecting  the  increase  of  weight  of  the  oil  with  time, 
are  not  true  adsorption  curves,  since  a  simultaneous 
loss  of  weight  occurs,  due  to  the  formation  of  volatile 
products-  From  experiments  with  the  oil  spread  on 
plates  of  glass  contained  in  a  scries  of  desiccators  kept 
at  constant  temperature,  each  desiccator  containing 
a  different  mixture  of  water  and  sulphuric  acid,  giving 
a  definite  pressure  of  water  vapour,  it  is  concluded 
that  the  apparent  adsorption  curves  of  Weger  cannot 
be  resolved  into  two  independent  curves,  representing 
the  absorption  of  oxygen  and  of  water  vapour,  as 
formerly  supposed.  The  effect  of  water  appears  to 
be  entirely  physical,  the  irregularities  in  the  vapour- 
pressure  isotherms  being  ascribed  to  secondary  com¬ 
plications.  The  experiments  performed  in  a  vacuum 
gave  results  in  best  agreement  with  those  expected 
in  a  swelling  process.  The  gas  coagulation  theory 
and  the  adsorption  theory  are  regarded  as  working 
hypotheses  which  arc  not  free  from  objection. 

E.  S.  Hedges, 

Reactions  in  the  solid  state.  B.  Garre  (Z. 
anorg.  Chem.,  1927,  163,  43-48).— The  compactness 
of  compressed  powders,  both  before  and  after  heating 
at  a  moderately  high  temperature,  has  been  studied. 
Dry  quartz  powder  cannot  he  compressed  into  a 
pellet  under  the  conditions  employed,  but  with  in¬ 
creasing  percentages  of  water  the  compactness  of^a 
pellet,  formed  under  a  constant  pressure,  increases. 
If  the  pellet  be  heated  at  500°,  in  which  case  t  ie 
water  is  replaced  by  air,  the  compactness  decreases 
with  increase  of  the  initial  water  content ;  heating  ** 
900°  reverses  the  effect  owing  to  change  of  crys  a 
structure.  The  weight  of  quartz  in  a  pellet  of  con¬ 
stant  dimensions  decreases  with  increase  of  wa  e 
content.  The  binding  power  of  the  water  is  thus 
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than  the  reduction  of  compactness  caused  by  the 
decrease  of  density.  Similar  results  have  been 
obtained  for  a  number  of  other  powders  :  the  com¬ 
pactness  of  organic  powders,  formed  under  constant 
pressure,  increases  very  rapidly  with  temperature 
as  the  m.  p.  is  approached.  H.  F.  Gillbe. 

Friction  of  solids.  A.  Mallook  (Nature,  1927, 
■J20,  44 — 40). — The  coefficients  of  friction  between 
various  metals  and  alloys  and  sapphire  for  pressures 
up  to  the  limiting  pressure  {except  for  steel)  are 
tabulated.  The  differences  between  the  values  for 
the  various  metals  are  small.  When  the  pressure 
is  high,  the  presence  of  a  lubricant  nearly  always 
increases  the  coefficient  of  friction. 

A.  A.  Eldridge, 

Natural  rotatory  dispersion  in  the  ultra¬ 
violet  of  aqueous  solutions  of  the  neutral  tartr¬ 
ates  of  sodium,  potassium,  and  ammonium. 
R.  Desoamfs  (Compt.  rend.,  1927, 185,  116—119). — 
The  dispersion  of  solutions  oh  tartaric  acid  has  been 
determined  at  various  stages  of  neutralisation  by 
alkali  hydroxides,  for  wave-lengths  of  5780 — 2 53 6 A. 
The  Darmois  lines  were  found  to  intersect  at  points 
which  lie  on  a  straight  line,  and  not  in  a  single  point 
as  is  indicated  by  Vellinger’s  measurements  in  the 
risible  spectrum  {this  vol.,  500).  J.  Grant. 

CoEoidal  iodine.  W.  L.  Chandler  and  E.  J. 
Miller  (J.  Physical  Chem.,  1927,  31,  1091 — 1096; 
cf.  A mann.  A.,  1912,  ii,  751). — Stable  suspensions 
of  colloidal  iodine  have  been  prepared  by  rapidly 
acidifying  with  concentrated  hydrochloric  acid  a 
dilute  solution  of  sodium  hypoiodite  in  the  presence 
of  gum  arabic  at  0°.  The  colour  varies  with  the 
conditions  of  formation  from  brick-red,  light  brown, 
or  chocolate.  The  size  of  particles  is  approximately 
0*2  [t.  The  iodine  is  probably  in  the  form  of  an 
emulsion  in  water.  Concentration  of  the  emulsion 
to  a  dry  condition  can  be  effected  by  the  addition  of 
sufficient  dextrose  or  gum  arabic.  Re-dispersion  in 
water  is  unaffected  by  this  treatment. 

The  possible  uses  and  advantages  of  colloidal  iodine 
as  an  antiseptic  are  indicated.  L.  S.  Theobald. 

Aerosols.  V.  Kohlschutter  (Kolloid-Z.,  1927, 
209—223). — A  general  survey  of  the  properties  and 
conditions  of  stability  of  aerosols.  The  points  of 
resemblance  and  the  differences  between  aerosols 
and  hydrosols  are  discussed.  A  distinction  is  drawn 
between  true  aerosols  and  dust  clouds,  based  on  the 
electrical  properties  of  the  latter.  The  aggregation 
of  particles  in  smokes  is  considered,  together  with 
methods  for  measuring  their  size  and  density.  Ex¬ 
periments  are  described  dealing  with  the  behaviour 
of  oxide  smokes  and  the  formation  of  smoke  gels. 

L.  L.  Bircumshaw. 

Atmospheric  disperse  systems  and  their 
physico-chemical  and  electrical  properties.  A. 
Stager  (Kolloid-Z.,  1927,  42,  223— 229).— Various 
atmospheric  disperse  systems  are  described,  and 
methods  for  investigating  them  are  outlined.  The 
origin  of  the  electric  charge  on  ionised  air  particles 
and  dust  particles,  etc.,  is  discussed. 

L.  L.  Bircumshaw. 

Sedimentation  of  colloidal  particles.  F.  W. 
ffiiRB  (J.  Physical  Chem.,  1927,  31,  1034—1049).— 


Mainly  theoretical.  The  conception  of  sediment¬ 
ation  equilibrium  is  discussed  with  reference  to  the 
work  of  previous  investigators.  Additional  data 
on  a  mercury  sol  support  the  conclusions  of  Burton 
(A.,  1924,  ii,  459)  and  of  Porter  and  Hedges  (A., 
1923,  ii,  743).  L.  S.  Theobald. 

Rontgenographical  investigation  of  inorganic 
colloids.  J.  Bohm  (Kolloid-Z.,  1927,  42,  276 — 
284). — The  theory  and  practice  of  the  Debye- 
Scherrer  method  of  investigation  are  discussed,  and 
its  applicability  to.  the  study  of  colloidal  systems 
is  considered,  with  special  reference  to  colloidal  gold, 
silver,  platinum,  and  stannic  acid,  and  aged  sols  of 
ferric  hydroxide  and  vanadium  pentoxide. 

L.  L.  Bircumshaw. 

Increase  of  Brownian  movement  by  light. 
W-  PosrisiL  (Aim.  Physik,  1927,  [iv],  83, 735—752).— 
Experiments  on  the  dependence  of  the  Brownian 
movement  on  the  intensity  of  the  applied  illumin¬ 
ation  show  that  in  the  case  of  substances  which  do 
not  absorb  the  light  (e.g.,  mastic),  no  detectable 
change  is  observed  when  the  intensity  of  tho  illumin¬ 
ation  is  varied  a  thousandfold.  In  the  case  of  light- 
absorbing  substances  (carbon,  gamboge)  the  move¬ 
ment  increases  appreciably  with  increasing  intensity 
of  illumination.  The  observed  phenomena  cannot 
be  explained  on  the  basis  of  the  kinetic  theory.  It 
is  suggested  that  the  assumption  of  a  photoelectric 
or  a  radiation  effect  offers  a  plausible  explanation. 

J.  S.  Carter. 

Solubility  and  particle  size.  IV.  D.  Balarev 
[with  A.  Kovandjiev  and  K.  Kuleliev]  (Z. 
anorg.  Chem.,  1927,  163,  213— 216).— Colloidal 
barium  sulphate  has  been  prepared  from  barium 
chloride  or  acetate  in  aqueous  alcoholic  solution  by 
the  addition  of  sulphuric  acid.  Tho  size  of  the 
smallest  particle  is  about  0*1  and  a  saturated 
aqueous  solution  at  25°  has  a  conductivity  of  3*3 — 
3*5  XlO-6;  the  conductivity  of  a  saturated  solution 
of  the  ordinary  form  is  about  2-86xl0~a.  Electro¬ 
lytes  adsorbed  on  the  sol  particles  have  a  large 
influence  on  the  stability  of  the  sol  and  therefore  on 
the  apparent  solubility.  Fine  crystals  of  barium 
sulphate  having  a  minimum  particle  size  of  about 
0*2  [a  have  been  prepared  by  the  addition  of  dilute 
sulphuric  acid  to  a  boiling  dilute  solution  of  barium 
chloride ;  the  conductivity  of  a  saturated  solution  of 
this  form  is  2*89 — 3*0  X  10~°. 

Temperature  fluctuations  in  the  neighbourhood 
of  20°  cause  the  rapid  disappearance  of  the  smallest 
particles  from  an  aqueous  suspension  of  finely- 
divided  gypsum,  whilst  at  38°,  at  which  temperature 
the  solubility  curve  of  gypsum  is  nearly  horizontal, 
temperature  fluctuations  have  no  effect.  The  ratio 
of  the  rate  of  crystallisation  to  the  rate  of  dissolution 
of  gypsum  in  the  neighbourhood  of  the  saturation 
point  at  25°  is  about  8:1.  The  determination  of 
both  velocities  is  affected  considerably  by  the  in¬ 
fluence  of  temperature  changes  on  the  disappearance 
of  the  smaller  particles.  The  long  period  required 
for  equilibrium  to  be  attained  in  the  system  finely- 
divided  gypsum-water  cannot  be  entirely  explained 
by  the  differences  in  the  surface  tensions  of  the 
different-sized  particles.  Stirring  a  suspension  of 
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gypsum  in  water  causes  at  first  an  increase  in  the 
number  of  the  smallest  particles,  and  only  after  pro¬ 
longed  stirring  is  a  suspension  obtained  in  which  the 
smallest  particles  are  larger  than  those  existing  in 
the  suspension  before  stirring. 

Neither  by  breaking  down  crystalline  particles  nor 
by  precipitation  from  colloidal  solution  can  exact 
determinations  be  made  of  the  solubility  of  very  small 
particles.  H,  F.  Gillbe. 

Optical  behaviour  of  protein  solutions.  C.  V. 
Raman  (Nature,  1927,  120,  158). — The  variation  of 
the  Tyndall  effect  in  gelatin  solutions  with  pa  and 
temperature  is  explicable  according  to  the  general 
thermodynamic  theory  of  light  scattering,  whereby 
the  scattering  power  of  a  colloidal  solution  is 
connected  with  the  osmotic  pressure  P  of  the 
particles  by  the  relation  [-2 ft T/2 ArX4 ] [ £{ Se / )2p  jm ]  / 
(SPjSk),  where  k  is  the  concentration  of  the  dis¬ 
persed  material,  s  is  the  optical  dielectric  constant 
of  the  solution,  and  p/m  is  practically  unity  for  a 
dilute  solution,  for  the  osmotic  pressure  becomes 
very  small  at  the  isoelectric  point. 

A.  A.  Eldridge. 

Dispersoidological  investigations.  XII.  Cel¬ 
lulose  dispergation  in  concentrated  aqueous 

solutions  of  calcium  iodide.  P.  P.  von  Weimarn 
and  H.  Hori.  XIII.  Strontium  iodide.  P.  P. 
von  Weimarn  and  K.  Juna.  XIV.  Barium 

iodide.  P.  P.  von  Weimarn  and  S.  Katoka.  XV. 
Potassium,  sodium,  and  lithium  iodides.  P.  P. 
von  Weimarn  and  K.  Juna.  XVI.  Lithium 

bromide.  P.  P.  von  Weimarn  and  T.  Yoneda 
(Rep.  Imp.  Ind.  Res.  Inst.  Osaka,  1926,  7,  No. 
17,  7—18,  19—26,  27—36,  37—44,  45—51;  cf. 
A.,  1926,  576).— Dispersions  of  cellulose  (3%) 
prepared  by  boiling  filter-paper  with  saturated 

calcium  iodide  solution  for  10  mm.  gelatinised,  on 
cooling,  at  a  higher  temperature  than  when  calcium 
thiocyanate  was  used.  Thus  caleium  iodide  has  a 
smaller  dispergating  power  than  calcium  thiocyanate, 
but  greater  than  that  of  calcium  bromide.  Alkalis 
retard  and  acids  accelerate  the  dispergation.  Stron¬ 
tium  salts  are  in  the  descending  order :  thiocyanate, 
iodide  (<  calcium  iodide),  bromide,  chloride. 
Barium  iodide  is  intermediate  between  the  bromide 
and  thiocyanate.  The  alkali  iodides  are  in  the 
descending  order  of  dispergating  power  :  lithium, 
sodium,  potassium.  The  lithium  salts  are  in  the 
descending  order  :  iodide,  bromide,  chloride. 

Chemical  Abstracts. 

Platinum  hydride  hydrosol  and  its  dehydro¬ 
genation  by  metallic  mercury.  C.  Paal  and  C. 
Auerswald  (Bcr,,  1927,  60,  [ft],  1648 — 1654). — A 

solid,  colloidally  soluble  preparation  of  platinum 
(33-88%  Pt)  protected  by  sodium  lysalbate  is  dis¬ 
solved  in  water  and  the  solution  is  alternately 

saturated  with  hydrogen  and  exposed  for  varying 
periods  to  the  air.  The  largest  quantity  of  hydrogen 
is  absorbed  by  the  original  material  which,  during 
the  process  of  drying,  is  freely  exposed  to  the  air 
during  several  days.  Under  these  conditions  it 
appears  to  absorb  2-03%  of  oxygen,  equivalent  to 
305  vols.  of  the  gas  per  vol.  of  metal.  If  the  platinum 
hydride  hydrosol  is  shaken  with  mercury  it  becomes 


slowly  transformed  into  platinum  amalgam  hydrosol 
and  free  hydrogen.  H.  Wren. 

Non-liquid  disperse  systems  of  the  fatty  oils. 
L.  Auer  (Kolloid-Z.,  1927,  42,  288— 292).— Systems 
containing  no  non-oily  constituents  are  considered. 
Cases  of  “  film  ”  formation  and  of  the  solidification 
of  the  oil  to  a  jelly  are  discussed.  For  some  oils 
(e.g.,  wood  oil),  a  disperse  phase  and  dispersion 
medium  are  already  present,  but  in  many  raw,  un¬ 
boiled,  fatty  oils  a  disperse  phase  must  be  formed,  or, 
if  present,  must  be  concentrated  before  gel-formation 
can  occur.  The  action  of  gases  in  film -formation  is 
explained  on  the  assumption  that  they  not  only 
behave  as  coagulators,  but  arc  also  responsible  for  the 
formation  of  the  micelles  of  the  disperse  phase. 

L.  L.  Bircumshaw. 

Whetham's  law  and  the  law  of  mass  action, 

and  their  application  to  the  coagulation  of 
colloidal  platinum.  S.  W.  Pennycuick  (Austral. 
J.  Exp.  Biol.,  1927,  4,  99 — 112). — By  the  application 
of  the  mass  law  to  the  coagulation  of  colloids  by 
electrolytes  it  is  shown  that  Whetham’s  law,  and 
also  the  law  of  mass  action  when  based  on  similar 
principles  to  those  on  which  Whetham’s  law  is 
based,  lead  to  quantitative  relations  which  are  not 
in  accord  with  experimental  facts,  and  it  is  concluded 
that  Whetham’s  law  is  theoretically  unsound. 
Assuming  that  coagulation  occurs  when  the  charge 
on  the  colloid  is  wholly  or  partly  neutralised  by 
combination  with  an  ion  carrying  the  opposite 
charge,  the  proportionality  yq  :p2  :p3—l :  1  /<7I:(I/(712) 
is  deduced,  plt  p2,  ps  being  the  coagulating  powers  of 
uni-,  bi-,  and  ter- valent  ions,  and  C,  the  corre¬ 
sponding  coagulating  concentration.  The  deduction 
of  Whetham’s  law  on  comparable  lines  leads  to  the 
same  relation.  By  adopting  Robertson’s  assumption 
that  one  colloid  particle  combines  with  one  univalent 
ion,  and  two  colloid  particles  with  one  bivalent  ion, 
etc.  (cf.  “  The  Physical  Chemistry  of  the  Proteins/’ 
1920,  116),  the  relation  px  :  p2  :  p3= 1  :  Q  :  Q2  fa 
deduced,  Q  being  the  colloid  concentration.  A  large 
number  of  coagulation  experiments  were  made, 
using  very  pure  colloidal  platinum  and  a  series  of 
electrolytes  with  uni-,  bi-,  and  ter-valent  cations, 
but  none  of  the  above  relations  could  be  confirmed. 
The  theoretical  and  observed  results  differ  so 
greatly  as  to  suggest  that  the  theoretical  relations 
give  no  quantitative  indication  of  the  relative 
coagulating  powers.  L.  L.  Bircumshaw. 

Physico-chemical  properties  of  Japanese  acid 
clay.  I.  Ultramicroscopic  observations.  K, 
Kobayashi  and  K.  Yamamoto  (J.  Soc.  Chem.  Ind. 
Japan,  1927,  30,  431— 435).— Ultramicroscopic 
photographs  of  several  acid  clays,  colloidal  carbons, 
silica  gels,  etc.,  have  been  taken  by  means  of  a  car- 
dioid  ultramicroscope  and  the  sizes  of  the  particles 
determined  by  using  a  slit  ultramieroseope.  The  acid 
clay  is  composed  of  extremely  minute  particles  com¬ 
pared  with  other  clays ;  the  radius  of  the  particles 
which  remain  in  suspension  after  centrifuging  at  4009 
revolutions  per  minute  fell  between  1 X  10-5  and 
2  X  10"5  cm.  The  acid  clay  when  calcined  at  300^ 
shows  no  perceptible  change  of  structure,  but  at  500 
the  colloidal  character  disappears.  K,  Kashima. 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


825 


Influence  of  concentration  of  colloidal  solutions 
on  the  quantity  of  electrolyte  necessary  for 
flocculation.  A.  Boutaric  and  (Mlle.)  G.  Perreau 
(J.  Chim.  phys,,  1927, 24,  496 — 506). — The  minimum 
quantity  a  of  different  electrolytes  which  produces 
flocculation  in  ferric  hydroxide  and  arsenious 
sulphide  sols  of  a  definite  concentration  has  been 
determined.  The  ratio  of  the  values  of  a  for  two 
different  electrolytes  varies  with  the  concentration 
of  the  sol  when  the  coagulating  ions  differ  in  valency, 
but  remains  practically  constant  for  ions  of  the  same 
valency.  Schultze’s  rule  is  obeyed  qualitatively  but 
not  quantitatively.  Kruyt’s  theory  is  discussed,  and 
it,  is  shown  that  the  results,  in  the  case  of  ferric 
hydroxido  sols,  are  in  direct  contradiction  to  it. 
The  limiting  quantities  of  electrolyte  necessary  for 
flocculation  per  g.  of  colloid  have  been  compared. 
In  the  case  of  ferric  hydroxide  coagulated  by  a  salt 
with  a  multivalent  anion,  the  curve  connecting  the 
time  t  with  the  quantity  q  of  electrolyte  has  three 
branches  with  asymptotes  at  q—a,  b,  and  c,  and  two 
iones  of  precipitation,  one  for  values  of  q  between 
a  and  6  and  the  other  for  values  of  q  greater  than  c. 
The  ratios  of  a,  b,  and  c  to  the  concentrations  C  of  sol 
for  the  coagulation  of  ferric  hydroxide  sol  by  sodium 
phosphate,  sodium  citrate,  and  potassium  ferro- 
cyanide  have  been  determined.  Whilst  ajC  and 
i)/C  increase  as  0  increases,  c/C  diminishes. 

M.  S.  Burr. 

Hoimeister  series.  E.  H.  Buchner  (Rec.  trav. 
chim.,  1927,  46,  439 — 444).— The  salting-out  in¬ 
fluence  of  various  salts  on  gelatin  sols  has  been 
determined,  and  the  variations  of  the  salting-out 
effect  with  temperature  and  sol  concentration  have 
been  measured.  All  inorganic  univalent  ions  pro¬ 
mote  the  swelling  of  gelatin,  whereas  the  majority 
of  multivalent  ions  have  the  reverse  effect. 

H.  F.  Gillbe. 

Behaviour  of  alcohol-soluble  proteins  in  mixed 
solvents.  III.  Denaturation  of  wheat  gliadin. 

M.  J.  Gottenberg  and  C.  L.  Alsberg  (J,  Biol. 
Chern.,  1927, 73,  581 — 586). — The  critical  peptisation 
temperature,  i.e.,  the  temperature  at  which  turbidity 
fat  appears  on  cooling  the  solution,  is  raised  on 
keeping  solutions  of  gliadin  in  20 — 30%  alcohol  for 
some  days  at  temperatures  of  4 — 58°,  and  is  lowered 
by  keeping  the  solution  in  70 — 90%  alcohol  under 
similar  conditions.  Solutions  in  intermediate  con¬ 
centrations  of  alcohol  undergo  no  change. 

G.  R.  Harington. 

Swelling  of  isoelectric  gelatin  in  water.  I. 
“Pilihrium  conditions.  J.  H.  Northrop  (J. 
wn.  Physiol.,  1927, 10,  893 — 904). — Experiments  on 
™  swelling  of  isoelectric  gelatin  confirm  the  view  that 
1  consists  of  a  network  of  insoluble  elastic  fibres 
enclosing  a  more  soluble  material,  the  osmotic 
pressure  of  which  causes  the  elastic  fibres  to  expand 
1  equilibrium  is  reached  (of.  A.,  1926,  1098).  If 

ahl  7u  18  arPe  so  that  the  expansion  is  consider  - 
o  the  elastic  limits  may  be  exceeded  and  a 
.  ™  swelling  then  occurs  which  may  go  on 
hWv  (  i  *oss  elasticity  is  also  observed  if  a 
is  to  *°  ■  •  a^*n’  a^er  attaining  equilibrium  in  water, 
swolli 5  m  air  an^  rePlaeed  in  water,  when  secondary 
ng  occurs.  A  mathematical  expression  is 


obtained  for  the  amount  of  swelling  at  equilibrium 
in  terms  of  the  elastic  constant  of  the  gelatin. 

W.  O.  Kermack. 

Swelling  of  isoelectric  gelatin  in  water.  II. 
Kinetics.  J.  H.  Northrop  and  M.  Kunitz  (J.  Gen. 
Physiol.,  1927,  10,  905 — 926). — On  the  basis  of  the 
mechanism  for  the  swelling  of  isoelectric  gelatin 
previously  described  (see  preceding  abstract), 
equations  are  deduced  for  the  kinetics  of  swelling 
which  agree  well  with  experiment.  The  effects  of 
the  size  and  the  shape  of  the  block  of  isoelectric 
gelatin  can  in  this  way  be  accounted  for,  and  the 
permeability  of  gelatin  to  water,  calculated  indirectly 
from  swelling  experiments,  has  been  verified  by 
direct  experiment.  Equations  are  also  deduced 
which  describe  the  secondary  swelling  which  occurs 
as  a  result  of  elastic  fatigue  of  the  gelatin,  and  these 
equations  are  also  found  to  agree  with  the  experi¬ 
mental  facts.  W.  O.  Kermack. 

Cataphoresis  in  mixed  solvents.  Theory  of 
coagulation.  J.  J.  Bikerman  (Kolloid-Z.,  1927, 
42,  293 — 295;  ef.  A.,  1925,  ii,  522). — Measurements 
have  been  made  of  the  cataphoresis  of  colloidal 
solutions  of  arsenic  trisulphide  in  water-propyl 
alcohol  mixtures  in  presence  of  calcium  nitrate 
solution.  The  viscosity  and  dielectric  constant  of 
the  mixtures  varied  in  the  ratio  1  :  3-5  and  1  :  4, 
respectively.  Precipitation  occurs  at  a  critical 
potential  which  is  practically  independent  of  the 
solvent  and  of  the  concentration  of  the  sol.  This 
confirms  the  results  previously  obtained  by  the 
author  ( loc .  cit.).  L.  L.  Bircumshaw. 

Diffusion  of  water  into  lecithin-collodion  mem¬ 
branes.  H.  A.  Abramson  and  S.  H.  Gray  (J.  Biol. 
Chem.,  1927,  73,  459 — 462). — The  rate  of  diffusion 
of  water  into  collodion  sacs  containing  solutions  of 
sodium  sulphate  or  calcium  chloride  was  not 
affected,  between  2  and  12,  by  the  presence  of 
50%  of  lecithin  in  the  collodion. 

C.  R.  Harington. 

Effect  of  hydrogen-  and  hydroxyl-ion  concen¬ 
tration  on  water  transport  through  a  collodion 
membrane.  P.  J.  JuriSiu  (Biochem.  Z.,  1927, 185, 
423 — 426). — The  rate  of  transport  of  water  across  a 
collodion  sac,  containing  sodium  sulphate  solution 
and  dipping  into  water,  is  delayed  by  addition  of  acid 
and  accelerated  by  addition  of  alkali,  in  concentra¬ 
tions  of  N /20,480  and  upwards,  to  the  sodium  sulphate 
solution,  the  maximum  effect  being  reached  at  N /80. 
The  potential  difference  set  up  between  inner  and 
outer  solutions  is  increased  by  addition  of  acid  and 
reduced  by  addition  of  alkali.  C.  R.  Harington. 

Capillary  action  of  filter-paper.  L.  Jendras- 
sik  and  A.  Czike  (Biochem.  Z.,  1927,  185,  470— 
476). — Rapid  stroking  of  the  surface  of  an  aqueous 
solution  with  a  piece  of  filter-paper  raises  the  surface 
tension,  if  this  was  originally  lower  than  that  of 
water.  Prolonged  contact  of  the  filter-paper  with 
the  solution  lowers  the  surface  tension,  the  effect 
being  due  either  to  impurities  in  the  paper  (which 
may  be  removed  by  extraction  with  alcohol),  or,  in 
the  case  of  such  solutions  as  those  of  alkaloid  salts, 
to  the  acid-binding  power  of  the  paper. 

C.  R.  Harington. 
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Influence  of  the  orientation  of  the  molecules 
in  the  clogging'  of  filters  and  ultrafilters.  G. 
Genih  (Rev.  gen.  Colloid,,  1927,  5,  523— 532).— The 
results  obtained  by  Wilson  and  Barnard  (cf.  B.,  1922, 
929a)  in  their  investigation  of  tho  influence  of  the 
nature  of  the  capillary  wall  and  of  the  liquid  on  the 
rate  of  flow  of  liquids  through  capillary  tubes  are 
explicable  on  the  basis  of  the  Langmuir-Harkins 
orientation  hypothesis.  The  phenomenon  of  clogging 
in  ultrafiltration  may  be  explained  in  the  same  way. 
The  rate  of  flow  of  a  given  oil  through  a  cellulose 
nitrate  membrane  is  found  to  decrease  rapidly  when 
a  laboratory  ultrafiltcr  is  used,  whereas  with  an 
industrial  ultrafilter  the  decrease  is  much  less  marked. 
Moreover,  the  effect  is  much  greater  in  the  case  of 
vegetable  oils  than  with  mineral  oils  or  aqueous 
liquids.  It  is  assumed  that  the  pores  of  the  filter 
become  lined  with  layers  of  oriented  molecules  of 
fatty  acids  (supposed  to  be  always  present  in  the 
oil,  however  highly  purified  it  may  be),  which  decrease 
the  size  of  the  pores  and  eventually,  in  some  cases; 
cause  complete  obstruction  to  the  passage  of  the 
liquid.  The  fact  that  with  the  industrial  apparatus 
the  effect  is  only  slight  is  attributed  to  the  more 
rapid  circulation  of  the  oil,  -which  might  prevent 
orientation  of  the  molecules  and  their  consequent 
adsorption  on  the  filter  surface.  The  influence  of 
clogging  in  ordinary  filtration  is  considered,  and  the 
application  of  the  orientation  hypothesis  to  a  number 
of  filtration  problems  is  discussed. 

L.  L.  Birgumshaw. 

Law  of  capillary  flow  in  the  case  of  colloids. 
A.  W.  Porter  and  P.  A.  M.  Rao  (Trans.  Faraday  Soc., 
1927,  23,  311 — 314). — Determinations  have  been 
made  by  the  capillary  tube  method  of  the  flow, 
under  various  pressure-gradients,  of  starch  sols  of 
different  concentrations.  An  equation  has  been 
deduced  connecting  flow  with  longitudinal  pressure- 
gradient,  the  radius  of  the  tube,  and  the  viscosity,  and 
also  an  expression  showing  approximately  the  depend¬ 
ence  of  viscosity  on  concentration.  M.  S.  Burr. 

Electro-endosmosis  of  aqueous  solutions 
through  a  diaphragm  of  sintered  glass  powder. 
F.  Fairbrother  and  H.  Varley  (J.C.S.,  1927, 
1584 — 1589). — Electro-endosmosis  experiments  with 
a  diaphragm  of  sintered  glass  in  water  and  in  dilute 
hydrogen  chloride  solution  show  that  in  water,  after 
an  initial  period,  the  amount  of  electro-endosmosis 
decreases  with  time,  the  glass  becoming  less  negative ; 
in  0  GlA-hydrogen  chloride  solution  reversal  is 
observed.  The  permeability  of  the  glass  to  water 
also  decreases  with  time.  The  suggestion  is  made 
that  these  effects  are  duo  to  swelling  of  the  glass 
surface,  whilst  to  account  for  the  reversal  it  is  sug¬ 
gested  that  the  distribution  of  potential  at  the  inter¬ 
face  is  that  described  by  Freundlich  (“  Kapillar- 
chemie,”  1922,  342).  H.  F.  Gillbe. 

Kinetics  of  osmosis.  J.  H.  Northrop  (J.  Gen. 
Physiol.,  1927,  10,  883 — S92), — By  combining  the 
laws  for  osmotic  pressure  and  rate  of  diffusion,  an 
expression  is  obtained  for  the  rate  of  osmosis,  and 
this  has  been  verified  experimentally  in  the  case  of  a 
collodion  membrane  containing  a  solution  of  egg- 
albumin  or  of  gelatin.  W.  0.  Kermack. 


Hydrodynamics  and  the  kinetic  theory  of 
gases.  Y.  Rocard  (Ann.  Physique,  1927,  [x],  8, 
5 — 120). — A  brief  description  is  given  of  the  classical 
method  which  leads  to  equations  for  the  motion  of 
the  particles  of  a  perfect  gas  according  to  the  kinetic 
theory.  Adopting  the  results  obtained  by  Chapman 
(Phil.  Trans.,  1916,  A,  211,  337)  and  Jones  (ibid., 
1922,  A,  223,  1)  in  their  work  on  the  function  for  the 
distribution  of  the  velocities,  the  equations  of  the 
motion  are  given  in  an  explicit  form.  The  first 
approximation  gives  the  equations  of  viscous  flow, 
whilst  the  following  approximation  yields  the  com¬ 
plementary  terms  which,  among  other  properties, 
contradict  Lagrange’s  theorem.  An  analogous  study 
is  made  for  gaseous  mixtures,  and  in  the  equations 
for  the  motion  a  new  term  is  inserted  which  expresses 
the  influence  on  the  complete  motion,  or  oil  that  of 
each  constituent  considered  separately,  of  variations 
of  composition  of  the  gaseous  mixture  by  diffusion 
processes.  An  attempt  is  made  to  construct  a  “  hydro¬ 
dynamics  ”  of  compressed  gases  on  the  basis  of  tho 
kinetic  theory.  The  calculations  are  possible  only  in 
the  case  of  gases  which  obey  van  der  Waals’  criteria. 
An  analysis  is  made  of  the  new  terms  which  appear  in 
the  equations  of  the  motion  of  a  compressed  gas, 
and  express  tho  influence  on  the  motion  of  inter- 
molecular  forces  and  of  molecular  impacts.  The 
former  give  a  precise  meaning  to  the. terms  SP/Sx, 
SP/Sy,  SPlSz,  of  classical  hydrodynamics;  the  latter 
deal  with  the  viscous  properties,  and  are,  in  effect,  a 
correction  to  the  coefficient  of  viscosity,  for  which  a 
rigorous  expression  is  obtained  as  a  function  of  the 
specific  volume.  For  the  hydrodynamic  treatment 
of  this  problem  it  is  necessary  to  know,  besides  the 
equations  of  motion  and  the  equations  of  state,  the 
equations  of  heat  transfer.  In  simple  cases  this 
reduces  to  the  adiabatic  hypothesis,  but  in  the  case 
of  compressed  gases  new  terms  appear  which  lead 
to  a  rigorous  expression  for  the  coefficient  of  thermal 
conductivity  as  a  function  of  the  specific  volume. 
The  results  obtained  are  obviously  only  remotely 
comparable  with  the  experimental  data,  but  by 
considering  an  arbitrary  molecular  model,  consisting 
of  a  molecule  having  a  very  intense  force  of  attraction 
acting  over  a  very  small  range,  satisfactory  compari¬ 
sons  with  experiment  are  obtained  for  the  variation 
in  the  coefficient  of  viscosity  of  carbon  dioxide  with 
pressure.  L.  L.  Bircumshaw. 

Dissociation  of  carbon  dioxide  at  high  tem¬ 
peratures.  R.  W.  Fenninq  and  H.  T.  Tizasd 
(Proc.  Roy.  Soc.,  1927,  A,  115,  318 — 333) .—A  simple 
relation  is  shown  to  exist  between  the  composition  of 
the  carbon  monoxide-air  mixture  giving  maximum 
pressure  on  explosion  and  the  dissociation  of  carbon 
dioxide  at  the  maximum  explosion  tempei’ature.  n 
the  initial  composition  and  the  composition  at  the 
maximum  temperature  are  represented  by  the  express¬ 
ions  2(l+a)CO+Oa+&N2  and  2(1— z)C02+2(a+ 
r)C0+r02+6N2,  respectively,  then  x-ajb  when 
Pt,  the  maximum  pressure  observed  after  explosion, 
is  a  maximum.  Thus  the  dissociation  of  ,ca^°n 
dioxide  at  high  temperatures  may  be  determined  by 
adding  carbon  monoxide  in  varying  quantities  to  a 
standard  mixture  of  nitrogen  and  oxygen,  an 
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measuring  tho  pressures  reached  on  exploding  the 
different  mixtures.  The  value  of  a  when  the  explosion 
pressure  is  a  maximum  is  read  off  from  the  curve 
representing  the  results,  x  is  given  by  ajb,  and  Kp 
by  the  equation  Kp=[(a+x)/{l-x)]2xxj(’2+2a-\- 
x-\-b)  x  Pf  By  varying  the  proportion  of  nitrogen  to 
oxygen,  the  dissociation  has  been  determined  over  a 
wide  temperature  range,  and  the  constants  found  from 
the  explosion  experiments  by  this  method  agree 
closely  with  those  deduced  from  the  same  experiments 
by  a  method  which,  in  principle,  has  been  previously 
used  by  Bjerrum  and  others.  The  results  obtained 
for  the  dissociation  of  carbon  dioxide  at  high  tem¬ 
peratures  are  considerably  lower  than  the  accepted 
values.  The  reasons  for  this  are  discussed.  It  is  pointed 
out  that  the  relation  x—ajb  at  the  maximum  temper¬ 
ature  applies  also  to  flames.  L.  L.  Bircumshaw. 

Dissociation  of  carbon  dioxide  at  high  tem¬ 
peratures.  W.  T.  David  (Nature,  1927,  120,  157). 
— Penning  and  Tizard’s  assumption  (cf.  preceding 
abstract)  that  chemical  equilibrium  is  established  by 
the  time  the  maximum  pressure  is  reached  in  explo¬ 
sions  is  considered  to  he  erroneous.  Investigations 
indicate  that  even  with  pure  gases  (carbon  monoxide 
and  hydrogen)  chemical  equilibrium  is  far  from  being 
attained  at  maximum  pressure.  A.  A.  Eldridge. 

Soret  effect.  A.  W.  Porter  (Trans.  Faraday 
Soc.;  1927,  23,  314 — 316). — Theoretical.  Mathe¬ 
matical  expressions  are  deduced  connecting  the  con¬ 
centration  gradient  of  a  solution  with  the  temperature 
gradient,  and  applied  to  Tanner’s  data  (this  vol., 
204)  for  electrolytes.  M.  S,  Burr. 

Formation  of  a  complex  ion  in  aqueous  solu¬ 
tions  of  silver  nitrate  and  plienol.  K.  Endo 
(Bull.  Chem.  Soe.  Japan,  1927  ,  2,  147 — 155). — 
Measurements  of  the  partition  of  phenol  between 
benzene  and  aqueous  solutions  of  silver  nitrate  show 
that  silver  nitrate  differs  from  the  salts  previously 
studied  (this  vol.,  729)  in  that  it  increases  the  solvent 
power  of  water  for  phenol.  Measurements  of  f.-p. 
depression  show-  that  this  abnormal  behaviour  is  due 
to  the  formation  of  the  complex  ion  [Ag,CGH80]+. 

J.  S.  Carter. 

Titration  curves  of  taurine  and  of  cysteic  acid. 
S.  Andrews  and  C.  L.  A.  Schmidt  (J.  Biol.  Chem., 
1927,  73,  651 — 654). — Titration  curves  are  given  for 
taurine  and  cysteic  acid;  taurine  has  Ka  1-8x10'°, 
Kb  3  x  10"13 ;  cysteic  acid  has  K„  1-3  X 10'2  (assuming 
^  to  be  2 x  10'13),  and  Ka,  2  x  10'°. 

C.  R.  Harington. 

Influence  of  adsorbing  materials  on  chemical 
equilibria  in  solution.  R.  Dubrisay  and  J. 
Eravard  (Compt.  rend.,  1927,  185,  385— 386).— The 
effects  of  kieselguhr  (treated  with  hydrochloric  acid 
and  washed  with  hot  and  then  cold  water  till  neutral), 
of  Fontainebleau  sand,  silica,  and  china  and  other 
clays  on  the  solubility  of  calcium  carbonate  in  contact 
with  a  solution  of  ammonium  chloride,  have  been 
determined  at  17°,  41°,  and  35°  in  solutions  of  various 
concentrations  (4 N-  to  A7/ 16-ammonium  chloride). 
1  he  adsorbing  material  increases  the  solubility  of  the 
calcium  carbonate  according  to  the  equation  2NH4C1+ 
aC03  .  (NH4)2C03+CaCi2,  the  effect  being  less 
“arkeu  in  warm  than  in  cold  solutions.  J.  Grant. 


Second  law  of  thermodynamics.  E.  Denina 
(Gazzetta,  1927,  57,  415— 451).— The  analyses  ad¬ 
vanced  in  the  author’s  recent  contributions  to  thermo- 
djmamics  (cf .  this  vol.,  314, 316)  have  been  summarised 
and  co-ordinated.  The  fundamental  concept  is  the 
definition  of  the  second  law  in  the  following  form  : 
that  for  any  reversible  cycle  associated  with  a  change 
of  energy,  dW,  there  exists  a  quantity  P  such  that 
the  integral  jP~ldW  throughout  the  cycle  is  zero, 
P  is  termed  the  potential  factor  of  the  system. 
Alternatively,  P^dW  is  a  function  of  a  quantity 
G,  termed  the  capacity  factor  of  the  system,  and  is  a 
complete  differential.  The  application  of  this  form 
of  the  second  law,  for  which  unification  and  simpli¬ 
fication  are  claimed,  is  discussed  at  length  for  all 
types  of  systems.  R.  W.  Lust. 

Influence  of  concentration  and  the  activity  of 
the  hydrogen  ions  on  the  rotatory  power  of 
aqueous  solutions  of  electrolytes.  (Mlle.)  J, 
Liquier  (Arm.  Physique,  1927,  [x],  8,  121 — 203). — 
An  electrometric  investigation  of  aqueous  acid  or 
basic  solutions  of  weak  optically  active  electrolytes- 
(nicotine,  quinine,  and  asparagine)  shows  that  the 
rotatory  power  may  be  expressed  as  a  function  of 
the  pu  of  the  solution.  The  variation  of  the  rotatory 
power,  and  the  anomalous  dispersion  observed  in 
certain  cases,  may  be  explained  by  the  hypothesis  of 
the  superposition  of  the  rotatory  dispersions  of  two 
or  more  active  constituents  (i.e.,  neutral  molecules 
and  the  ions  formed  on  dissociation).  The  experi¬ 
mental  curves,  [a]=/(pH),  have  the  S-shape  of  the 
curves  which  are  associated  with  saturation  of  weak 
acids  or  bases  by  strong  bases  or  acids,  and  they 
coincide  with  the  theoretical  curves  obtained  by 
applying  the  classical  laws  governing  dilute  solutions 
of  weak  electrolytes  to  the  substances  under  con¬ 
sideration.  The  relation  between  the  dissociation 
constants  and  the  degree  of  acidity  or  basicity  shown 
by  the  electrolytes  may  be  determined  with  great 
accuracy  from  the  curves  [a]=/(pu).  The  degree  of 
hydrolysis  of  the  salts  formed  may  also  be  accurately 
calculated. 

The  measurements  of  rotatory  power  have  been 
extended  to  solutions  of  asparagine  in  presence  of 
strong  electrolytes.  From  a  consideration  of  the 
rectilinear  diagrams  of  Darmois  (ef.  A.,  1923,  i,  299, 
535,  751)  for  the  visiblo  and  ultra-violet  spectra,  it  is 
concluded  that  the  active  constituents  of  these  salt 
solutions  arc  the  same  as  those  of  aqueous  solutions 
of  variable  acidity,  i.e.,  the  neutral  asparagine  mole¬ 
cule  and  corresponding  anion  and  cation.  The 
properties  of  asparagine  are  thus,  both  in  salt  and 
aqueous  solution,  a  function  of  its  degree  of  dis¬ 
sociation.  The  law  of  mass  action  is  applicable  to 
these  solutions,  provided  that  it  is  generalised  by 
the  introduction  of  the  coefficients  of  activity  of 
the  ions  present  in  the  solution.  Knowing  the 
rotatory  power  and  the  activity  of  the  hydrogen 
ion  for  a  given  salt  solution,  tho  coefficients  of  activity 
of  the  ions  formed  by  dissociation  may  be  calculated. 
It  is  proved  that  these  coefficients  vary  in  the  direc¬ 
tions  indicated  by  the  DebyeAHuckel  theory  of  strong 
electrolytes.  The  facts  observed  constitute  a  qualit¬ 
ative  verification  of  this  theory,  and  it  is  shown  in 
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particular  that  they  may  be  interpreted  in  terms  of 
the  diminution  of  the  dielectric  constant  of  the  solvent 
due  to  the  addition  of  salts.  L.  L.  Bircumshaw. 

Recent  advances  in  the  ionisation  theory  as 
applied  to  strong  electrolytes.  V.  K.  La  Mer 
(Amer.  Electrochem.  Soe.,  May,  1927.  Advance 
copy.  54  pp.). — In  a  review  of  the  anomaly  of  strong 
electrolytes,  tiie  theory  of  Debye  and  Hiickel  is 
presented  and  discussed  at  length.  The  influence  of 
the  mathematical  approximations  in  the  present  form 
of  the  theory  is  shown  to  be  most  marked  for  ions  of 
small  size.  This  question  and  its  relation  to  Bjerrum’s 
hypothesis  of  ion  association  (A.,  1926,  1101)  are 
developed  in  some  detail.  Most  of  the  discrepancies 
between  theory  and  experiment  vanish  when  the 
mathematical  development  is  extended  to  include  the 
ease  for  ions  of  small  size  and  high  valency.  Bron- 
sted’s  principle  of  specific  interaction  (A.,  1924,  ii, 
94)  is  discussed  and  the  significance  of  the  true  degree 
of  dissociation  of  strong  electrolytes  is  considered. 
It  is  claimed  that  the  extension  of  the  Debye-Hiickel 
theory  to  concentrated  solutions,  as  given  by  Hiickel 
(A.,  1925,  ii,  513),  assuming  that  the  dielectric  con¬ 
stant  is  a  linear  function  of  the  ionic  concentrations, 
is  not  justified.  The  agreement  with  Hiickel’s 
equation  found  by  Scatchard  (A.,  1926,  911)  and  by 
Harned  (A.,  1926,  354)  is  stated  to  be  illusory  and 
values  of  the  dielectric  constant  required  by  HiickeTs 
equation  do  not  agree  with  the  experimental  data  of 
Walden,  Ulich,  and  Werner  (A.,  1925,  ii,  773).  Gron- 
Tvall  and  the  author  have  shown  that  values  of  the 
dielectric  constant  chosen  so  as  to  fit  in  with  vapour 
pressure  and  E.M.F.  data  in  concentrated  solutions 
are  in  agreement  with  Walden’s  results.  It  is 
claimed  that  a  thermodynamic  error  is  involved  in 
the  derivation  of  Huckel’s  equation  and  an  equation 
derived  by  Gronwall  and  the  author  is  put  forward 
in  its  place.  H.  J.  T.  Ellingham. 

Electrochemistry  of  solutions  of  mixed  electro¬ 
lytes.  H.  S.  Harned  (Amer.  Electrochem.  Soc., 
May,  1927.  Advance  copy.  34  pp.). — The  deter¬ 
mination  of  the  activity  coefficient  of  an  electrolyte 
in  solutions  of  other  electrolytes  is  discussed  and 
recent  w  ork  on  the  subject  is  reviewed.  The  thermo¬ 
dynamic  behaviour  of  hydrogen  and  hydroxyl  ions  is 
compared  with  their  catalytic  effects  in  the  light  of 
recent  experimental  measurements. 

H.  J.  T.  Ellinghaai. 

Transference  number  and  activity  of  sodium 
hydroxide  in  aqueous  solution.  A.  L.  Ferguson 
and  A.  W.  Schluchter  (Amer.  Electrochem.  Soc., 

May,  1927.  Advance  copy.  11  pp.}. — The  activity 
coefficient  of  sodium  hydroxide  in  aqueous  solutions 
ranging  from  0  01  to  2-8  g.-mol.  per  kg.  of  water  has 

been  determined  by  measuring  the  E.M.F,  of  the 
concentration  cells,  HJNaOH(C1)|NaiHg|NaOH(C72)| 

H2  and  H2|NaOH(C,)|NaOH(C'2)|H2.  From  the  data 
obtained  transference  numbers  have  been  calculated 
over  the  given  concentration  range.  The  value  for 
the  cation  varies  from  0-203  in  the  most  dilute  to 
0-153  m  the  most  concentrated  solution. 

H.  J.  T.  Elungham. 

Mixed  solutions  of  electrolytes  and  non- 
electrolytes.  G.  Scatchard  (Amer.  Electrochem. 


Soc.,  May,  1927.  Advance  copy.  14  pp.). — Recent 
work  on  the  activity  coefficients  of  electrolytes  in 
solutions  of  non-electrolytes  is  reviewed  and  the 
theoretical  treatment  of  such  systems  discussed. 

H.  J.  T.  Ellingham. 

Ionic  partition  coefficients.  I.  N.  Bjerrum 
and  E.  Lahsson  (Z.  physikal.  Chem.,  1927,  127, 
358 — 384). — The  partition  coefficients  of  a  number 
of  ions  between  water  and  ethyl  alcohol  have  been 
determined  by  E.M.F.  measurements.  The  partition 
exponent  P,  defined  as  the  logarithm  of  the  partition 
coefficient,  is  composed  of  an  electrical  term  P, 
dependent  on  the  ionic  charge,  a  term  Pu  due  to 
molecular  forces,  and  a  third  term  P,  dependent  on 
the  different  degrees  of  solvation  of  the  ion  in  the 
two  solvents.  Pc  may  be  calculated  if  the  valency 
and  radius  of  the  ion  and  the  dielectric  constants  of 
the  two  solvents  be  known,  and  Pw  may  be  con¬ 
sidered  to  be  of  the  same  magnitude  as  the  partition 
exponent  of  a  similar  but  neutral  molecule.  P,  ia 
equal  to  the  logarithm  of  the  equilibrium  constant 
of  the  solvation  in  the  two  media.  The  calculated 
values  of  the  partition  exponents  and  the  extent  of 
the  agreement  with  the  experimental  figures  are  dis¬ 
cussed.  The  application  of  the  partition  exponent 
in  the  analytical  treatment  of  the  Soret  phenomenon 
and  of  thermoelectric  forces  in  solutions  of  electro¬ 
lytes  are  discussed.  H.  F.  Gillbe. 

Factors  influencing  the  solubility  of  strong 
electrolytes.  I.  Reciprocal  solubility  effects  of 
homoionic  alkali  salts.  I.  J.  F.  Houuta  and 
S.  SLautner  (Z.  physikal.  Chem.,  1927,  127,  455— 
475). — The  influence  of  sodium  chloride  and  of 
potassium  nitrate  on  the  solubility  of  potassium 
chloride,  of  potassium  chloride  on  that  of  sodium 
chloride,  and  of  potassium  chloride  on  that  of  potass¬ 
ium  nitrate,  in  aqueous  solution  at  18-5°,  have  been 
measured  up  to  the  highest  possible  concentration 
of  the  added  salt.  A  series  of  equations,  which 
hold  only  for  non-electrolytes  and  assume  complete 
ionisation  of  all  strong  electrolytes,  have  been  applied 
to  the  results;  discrepancies  are  discussed,  and  a 
general  relationship  is  proposed  between  the  magni¬ 
tude  of  the  solubility  effect  and  the  solubility  and 
chemical  nature  of  the  tivo  salts  concerned.  Equa¬ 
tions  are  given  for  calculating  the  solubility  effect  at 
any  concentration  of  the  added  salt. 

Rothmund’s  equation  for  the  reciprocity  of  the 
solubility  effect  has  been  tested ;  on  the  assumption 
of  complete  ionisation,  discrepancies  of  considerable 
magnitude  exist  between  the  theoretical  and  experi¬ 
mental  figures.  H.  F.  Gillbe. 

Mol.  wt.  determinations  and  solubilities  in 
liquid  chlorine.  K.  H.  Butler  and  D.  McIntosh 
(Trans.  Roy.  Soc.  Canada,  1927,  [iii],  21,  HI,  19— 
26). — The  following  anhydrous  compounds  produce 
no  rise  in  the  b.  p.  of,  and  are  consequently  insoluble 
in,  liquid  chlorine :  Potassium  aluminium  sulphate, 
aluminium  acetate,  ammonium  chloride,  sulphate, 
and  thiocyanate,  antimony  trichloride  and  oxide, 
barium  chloride,  bismuth  nitrate,  boric  acid,  cadmium 
chloride,  caesium  chloride,  calcium  carbonate  and 
fluoride,  chromium  sulphate  and  trioxide,  eupne 
sulphate,  cuprous  chloride,  ferric  chloride  and 
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sulphate,  iodine  trichloride,  lead  chloride  and  sulphate, 
lithium  chloride,  mercuric  iodide,  mercurous  chloride, 
nickel  chloride,  potassium  chloride,  chlorate,  di¬ 
chromate,  ferricyanide,  ferrocyanide,  iodate,  iodide, 
and  nitrate,  phosphorus  chloride,  selenium  dioxide, 
silver  nitrate,  sodium  arsenate,  arsenite,  hydrogen 
sulphite,  bromide,  phosphate,  and  stannate,  stront¬ 
ium  chloride,  uranyl  acetate,  zinc  chloride  and 
sulphate.  The  following  hydrated  salts  have  no 
influence  on  the  b.  p.  :  cadmium  sulphate,  ferrous 
sulphate,  magnesium  chloride  and  sulphate,  stannic 
chloride,  stannous  chloride.  Silver,  copper,  zinc, 
sulphur,  and  arsenic  are  unaffected  by  boiling  liquid 
chlorine,  although  attacked  by  the  gas;  aluminium 
reacts  readily,  tin  and  iodine  violently,  and  phosphorus 
explosively.  The  most  probable  value  of  the  ebullio- 
scopic  constant  is  1-73,  corresponding  with  a  latent 
heat  of  66-0  g.-cal.  per  g.  Bromine  molecules  appear 
to  dissociate  in,  but  not  to  form  a  compound  with, 
liquid  chlorine.  A.  A.  Eldridge. 

Solubility  of  acids  in  salt  solutions.  I.  E. 
Larsson  (Z.  physikal.  Ghem.,  1927, 127,  233 — 248). — 
The  solubility  of  benzoic,  cinnamic,  hippuric,  o-nitro- 
benzoic,  benzilic,  and  salicylic  acids  in  dilute  salt 
solutions  has  been  determined  and  the  results  have 
been  compared  with  those  obtained  by  Loven  for 
the  solubility  of  a  sparingly  soluble  monobasic  acid 
in  a  solution  of  a  salt  of  another  monobasic  acid. 
In  dilute  salt  solutions  the  ion  activity  coefficients  do 
not  influence  the  solubility  when  both  acids  are 
monobasic.  At  higher  concentrations  it  would  be 
expected  that  the  activity  coefficients  of  the  molecules 
would  influence  the  sparingly  soluble  acid,  but 
measurements  of  the  solubility  of  benzoic  acid  in 
solutions  of  sodium  acetate,  sodium  formate,  and 
sodium  monochloroacetate  at  concentrations  up  to  M 
show  that  no  such  effect  takes  place.  The  ions 
present,  therefore,  appear  to  have  opposing  influences 
on  the  activity  of  the  benzoic  acid  molecule.  More 
probably,  sodium  benzoate  increases  the  solubility  of 
benzoic  acid,  whilst  the  other  three  salts  act  as 
salting-out  agents.  The  solubility  of  benzoic  acid 
in  sodium  chloride  solution  is  smaller,  and  in  sodium 
benzoate  solution  greater,  than  in  water.  Equations 
are  proposed  by  which  the  solubility  of  a  monobasic 
aeid  in  a  solution  of  a  salt  of  a.  polybasic  acid  may 
be  calculated,  but  these  are  applicable  only  at 
infinite  dilution.  H.  F.  Gillbe. 

Influence  of  neutral  salts  on  acid-salt  equil¬ 
ibria.  I.  Standard  value  for  calculating  the 
activity  exponent  of  the  hydrogen  -ion  con¬ 
centration,  I.  M.  Kolthoff  and  W.  Bosch  (Rec. 
trav.  chim.,  1927,  46,  430 — 438). — It  is  suggested 
.  at  Pa h  of  the  standard  solution  O-OlJV-HCl-j- 

-KCl  be  taken  as  2-075,  whence  pan  =Pfi +0-037. 
Aeutral  salts  decrease  the  hydrogen-ion  activity  in 
hydrogen  chloride  solutions,  but  at  higher 
concentrations  have  the  reverse  influence.  The  effect 
produced  is  independent  of  the  anion. 

„  .  H.  F.  Gillbe. 

.  ►ility  in  water  of  4-dimethylamino-l- 
tmJ  tj  ''  ^-ffiniethyl-S-pyrazolone  [pyramid- 
2*-  Charonkat  (Compt.  rend.,  1927,  185, 
-°b).  The  solubility  data  between  0°  and  200° 


give  a  looped  curve  which  is  attributed  to  the  exist¬ 
ence  of  a  second  form  of  pvramidone  (fl-pyramidone), 
which  has  not  been  isolated.  The  transformation 
a— >p  is  said  to  account  for  the  rapid  increase  in  the 

solubility  at  05 — 70°.  J.  Grant. 

Equilibrium  between  the  hydrates  of  calcium 
sulphate.  D.  Balarev  [with  A.  Spassov]  (Z. 
anorg.  Chem.,  1927,  163,  137 — 140). — The  process  of 
dehydration  of  the  hemihydrate  of  calcium  sulphate 
above  80°  is  reversible,  but  the  dehydration  does  not 
take  place  spontaneously.  Below  80°  the  water- 
vapour  pressure  of  the  system  lies  below  2  mm.  of 
mercury.  The  decomposition  of  the  hemihydrate 
into  a  mixture  of  dihydrate  and  anhydrous  salt  is 
therefore  thermodynamically  impossible,  as  the  re¬ 
generation  of  the  hemihydrate  could  not  take  place. 
Such  a  decomposition  is  possible  only  if  two  forms  of 
the  soluble  anhydrous  salt  exist,  viz./an  a  form  stable 
below  72°  and  incapable  of  existence  in  equilibrium 
with  the  hemihydrate,  and  a  (3  form  stable  above  72° 
and  stable  in  the  presence  of  hemihydrate.  Dilato- 
metric  measurements  confirm  the  existence  of  the  two 
forms;  the  transition  occurs  at  82°,  and  is 

rendered  evident  also  from  the  nature  of  the  heating 
and  cooling  curves,  the  [3  form  being  produced  from 
the  a  with  the  evolution  of  heat. 

Contradictions  in  the  literature  concerning  the 
crystal  form  of  anhydrous  calcium  sulphate  may 
most  probably  be  referred  to  the  existence  of  the 
two  forms.  H.  F.  Gillbe. 

Systems:  CoCl,-MCl  or  MCL,-H20.  A.  Ben- 
rath  (Z.  anorg.  Chem.,  1927,  163,  396— 404).— The 
equilibria  in  the  above  ternary  systems  at  25°  have 
been  studied.  Together  with  the  evidence  obtained 
by  Mazzetti  (this  vol.,  22)  and  by  Foote  (ibid.,  313) 
the  results  indicate  that  the  blue  colour  of  cobalt 
chloride  solutions  containing  chlorides  of  sodium, 
potassium,  ammonium,  or  the  alkaline-earth  metals 
cannot  be  ascribed  to  the  existence  of  complex  com¬ 
pounds.  The  colour  cannot  be  due  to  the  formation 
of  lower  hydrates  of  cobalt  chloride,  since  the  lowest 
hydrate  obtained  under  the  experimental  conditions 
was  the  dark  violet  dihydrate.  It  seems  probable 
that  the  compound  CoCL,,RbCl,2H20  reported  by 
Foote  was  a  mixture.  A  blue  compound, 
CoCL2,4LiCl,10H2O,  has  been  obtained.  From  the 
red  solutions  of  cobalt  chloride  containing  zinc 
chloride  and  cadmium  chloride,  the  compounds 
2ZnCl„CoCl2,12H20  and  2CdCl2,CoCl2,12H20  have 
been  isolated,  and  it  is  probable  that  mercuric  chloride 
yields  a  similar  compound.  R.  Cuthill. 

Complex  chemical  behaviour  of  beryllium. 
V.  R.  Fricke  and  O.  Rode  (Z.  anorg.  Chem.,  1927, 
163,  31 — 39).— The  thermal  diagram  of  the  system 
beryllium  chloride-fsohexonitrile  shows  the  exist¬ 
ence  of  three  eutectics,  viz.,  at  about  154°,  125  , 
and  —53°,  and  of  three  compounds  containing  2,  3, 
and  4  isohexonitrile  groups  combined  with  one  mole¬ 
cule  of  beryllium  chloride.  Beryllium  chloride- 
propionitrile  and  beryllium  chloride— p-tol  non  it  rile 
both  yield  complexes  containing  2,  3,  4,  5,  and  7 
nitrile  groups  per  molecule  of  beryllium  chloride. 
The  results  for  p-toluonitrile  are  confirmed  by  con¬ 
ductivity  measurements.  H.  I .  Gillbe. 
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Organic  binary  equilibria.  System  glyceryl 
trinitrate-trinitrotoluene.  V.  Tamburrini  {Annali 
China.  Appl.,  1927,  17,  275— 282).— The  cooling 
eurvo  for  this  system  with  initial  separation  of  solid 
trinitrotoluene  shows  scarcely  any  supercooling,  but 
this  phenomenon  is  clearly  marked  when  glyceryl 
trinitrate  separates  first  as  solid.  With  eutectic 
crystallisation  pronounced  superfusion  occurs.  The 
existence  of  a  compound  is  improbable. 

T.  H.  Pope. 

Binary  pharmaceutical  mixtures.  A.  Angel- 
etti  (Annali  China.  Appl.,  1927,  17,  269—275).— 
Examination  by  Rheinboldt’s  method  (A.,  1926,  25) 
has  given  the  following  eutectic  points.  Acetanilide- 
pyramidone,  58-5°,  41%  acetanilide;  acetanilide- 
phenacotin,  82-5°,  58%  acetanilide;  pyramidone- 
phenacetin,  78-5°,  08%  pyramidone;  salol-benzo- 
naphthol,  34°,  86-9%  salol.  In  the  last  case,  mixtures 
containing  80 — 90%  of  salol  would  undergo  partial 
fusion  in  hot  weather  and  are  hence  “  incompatible.” 

T.  H.  Pope. 

System  :  iron-silicon.  T.  Murakami  (Sei.  Rep. 
Tohoku  Imp.  Univ.,  1927,  16,  475— 489).— The 
magnetic  transformation  which  occurs  at  450°  in  alloys 
containing  more  than  10%  of  silicon  is  not  due  to  a 
change  of  phase,  and  the  evolution  of  heat  at  1020° 
is  due  to  the  formation  of  Pe3Siz  from  the  a  phase 
and  FeSi.  The  existence  of  a  compound  melting  at 
1225°  is  confirmed  by  X-ray  analysis,  and  it  is  found 
to  dissolve  up  to  1%  of  silicon,  forming  a  solid  solution 
which  gives  a  eutectic  point  with  FeSi  at  1220°. 
This  is  so  close  to  the  m.  p.  of  PeSi2  that  discrimin¬ 
ation  of- the  two  changes  by  means  of  cooling  curves 
is  impossible.  Silicon  forms  a  solid  solution  which 
may  contain  up  to  4%  of  iron.  F.  S.  Hawkins. 

System  :  iron-cobalt-nickel.  T.  Rase  (Sci. 
Rep.  Tohoku  Imp.  Univ.,  1927,  16,  491— 513).— The 
system  has  no  ternary  eutectic  and  there  is  no  evidence 
of  compound  formation.  The  relations  suggest  a 
continuous  series  of  solid  solutions,  except  for  a 
small  range  on  the  iron  side,  where  there  is  a  dis¬ 
continuous  change  from  one  solid  solution  to  another. 
■Magnetic,  dilatometric,  scleroscopic,  and  microscopic 
observations  indicate  the  occurrence  of  one  magnetic 
and  two  polymorphic  changes  in  the  solidified  alloy. 
The  polymorphic  change  on  the  iron  side  is  the 
transition  from  y-  to  a-solution,  and  that  on  the 
cobalt  side  from  y-solution  to  a  hexagonal  lattice 
solution.  The  magnetic  change  involves  no  change 
of  phase.  F.  S.  Hawkins. 

Three-component  system  copper-aluminium- 
jnaaganese,  and  its  magnetic  properties.  W. 

Krings  and  W.  Ostmann  (Z.  anorg.  C’hem.,  1927, 
163,  145 — 104). — The  system  shows  no  ternary  com¬ 
pound,  nor  could  the  existence  of  the  compound 
AlsMn  be  confirmed;  Al,Mn,  however,  is  present. 
The  ternary  diagram  may  be  divided  into  three 
regions (1)  the  triangle  Al-CuAl,-Al4Mn  in  which 
there  exists  at  530°  a  ternary  eutectic  which  contains 
-29-6%  of  copper  and  3%  of  manganese;  (2)  an  area 
of  ternary  mixed  crystals,  which  undergo  transition 
in. the  solid  state  and-may  be  isolated  by  rapid  eool- 
(3)  a  polyphase  area  lying  between  (1)  and  (2), 
which  has  not  been  investigated  further.  When  less 


than  46%  of  copper  is  present  two  liquid  layers  are 

formed. 

The  maximum  susceptibility  of  Heusler’s  alloys 
lies  at  the  point  of  intersection  of  CusAl  and  AlMn3, 
Alloys  containing  more  than  30%  of  manganese, 
which  have  not  been  previously  investigated,  are  also 
magnetic.  The  increase  and  decrease  of  magnetic 
properties  are  accompanied  by  changes  of  structure, 
which  have  been  studied  by  the  aid  of  photomicro¬ 
graphs. 

In  contradistinction  to  Heuslcr’s  alloys,  which 
attain  their  maximum  magnetic  susceptibility  after 
being  heated  at  144°  for  a  long  period,  alloys  of 
high  manganese  content  exhibit  their  maximum 
magnetic  properties  after  ageing  at  a  high  temper¬ 
ature,  whereas  ageing  at  144°  causes  all  magnetic 
effects  to  vanish.  H.  F.  Gillbe. 

Ternary  system  methyl  benzoate,  methyl 
alcohol,  water.  E.  C.  Gilbert  and  B.  E.  Lauer 
(J.  Physical  Chem.,  1927,  31,  1050— 1052).— The 
solubility  isotherms  for  15°,  26°,  and  35°  have  been 
determined  by  the  method  of  Walton  and  Jenkins 
(A.,  1924,  i,  150).  An  equation  of  the  type  XjIn=K 
is  shown  to  hold  at  the  lowest  temperature,  but  there 
is  increasing  divergence  from  experiment  with  a 
rise  of  temperature.  Methyl  benzoate  and  water 
are  practically  immiscible  at  the  ordinary  temperature, 
and  a  large  proportion  of  methyl  alcohol  is  required 
to  produce  a  one-phase  mixture.  The  solubility 
surface  rises  abruptly.  L.  S.  Theobald. 

Systems  uranyl  sulphate,  alkali  sulphate, 
water,  at  25°.  A.  Colani  (Compt,  rend.,  1927, 185, 
.273 — 275). — Solubility  data  for  the  systems,  uranyl 
sulphate  and  water,  with  ammonium,  potassium, 
and  sodium  sulphates  at  25°  show  the  existence  of  a 
number  of  complex  salts.  The  following  have  not 
been  previously  described  :  (NH4)2(U00)o(S04)3,5H20, 
K,(U02}2{S04)3,5H20,  and  Na4(U02)(S04)3,3H20.  All 
the  compounds  obtained  behave  as  true  double  salts, 
but  anomalies  are  shown  by  the  sodium  sulphate 
system.  J.  Grant. 

Solubility  of  silver  balides  in  concentrated 
halide  solutions.  L.  Dede  and  T.  Walt  her  (2. 
anorg.  Chem.,  1927,  163,  185— 194').— The  solubilities 
have  been  determined  of  silver  chloride  in  concen¬ 
trated  solutions  of  the  chlorides  of  potassium,  ammon¬ 
ium,  sodium,  calcium,  lithium,  and  hydrogen,  and  of 
silver  bromide  in  concentrated  solutions  of  potassium, 
calcium,  and  hydrogen  bromides,  at  20°,  40  ,  t>U  , 
and  80°.  In  all  cases  the  temperature  coefficient  is 
large.  The  increase  of  solubility  produced  by  the 
presence  of  the  various  salts  is  in  the  order  _givca, 
being  greatest  for  potassium  halides  and  least  for  the 
hydrogen  halides. .  This  order  is  not  the  same  as  tba 
of  the  activitv  coefficients  of  the  salts. 

H.  F.  Gillbe- 

Systematic  doctrine  of  affinity.  XXXI  . 
Indium  balides.  II.  Heats  of  formation  o 
indium  chlorides.  W.  Klemm  and  M.  BbaCTIGAJ 
(Z.  anorg.  Chem.,  1927,  163,  225—234;  cf.  A.,  19*0. 
009). — The  heats  of  formation  of  the  solid  incuum 
chlorides  from  the  metal  and  gaseous  chlorine  a 
are:  monochloride, 44-6 4-0-1 ;  diehioride,  86-8±v  u> 
trichloride,  12S-5A0T  kg.-cal.  Cuthill. 
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Systematic  doctrine  of  affinity.  XL.  Indium 
halides.  IV.  Animines  of  indium  halides.  W. 
Kjubmji  (Z.  anorg.  CJiem.,  1927,  163,  240 — 252). — 
Isothermal  decomposition  experiments  indicate  the 
existence  of  compounds  of  indium  trichloride  with 
I5(  ?),  7,  5,  3,  2,  and  1  molecules  of  ammonia.  The 
tribromide  forms  compounds  with  15(  ?),  7,  5,  and  3 
molecules  of  ammonia,  and  the  tri-iodide  with  21  ( ?), 
13,  9,  7,  5,  2,  and  1(  ?)  molecules.  For  a  few  of  the 
compounds,  the  dissociation  pressures  at  various  tem¬ 
peratures  have  been  determined,  and  the  results  used 
to  calculate  the  partial  heats  of  formation.  In  some 
cases,  the  heat  of  dissolution  in  hydrochloric  acid  has 
been  determined,  and  the  total  heat  of  formation 
calculated  from  it.  From  these  measurements, 
assuming  the  heat  of  formation  of  indium  trichloride 
to  be  128-5  kg. -cal.,  the  heats  of  formation  of  the 
tribromide  and  tri-iodide  are  found  to  be  97-1  and 
56-4  kg.-cal.,  respectively.  Addition  of  ammonia 
to  the  monochlorido  causes  it  to  decompose  into  the 
metal  and  the  ammonia  compounds  of  the  trichloride, 
but  on  removal  of  the  ammonia  the  triammine 
passes  directly  to  the  ammonia-free  monochloride 
without  formation  of  a  diammino  or  monammine. 

It.  Cuthill. 

Systematic  doctrine  of  affinity.  XLI.  Uran¬ 
ium  oxides.  W.  Biltz  and  H.  Muller  (Z.  anorg. 
(hem.,  1927,  163,  257 — 290). — The  relation  between 
the  valency  of  uranium  in  its  oxides  and  their  energy 
contents  has  been  investigated.  For  preparations 
varying  in  composition  from  U03  and  U308,  the 
dissociation  isotherms  between  438°  and  650°  are 
continuous,  so  that  the  solid  phase,  the  X-ray  diagram 
of  which  shows  the  lattice  of  uranoso-uranic  oxide, 
eonsists  of  a  solid  solution.  The  pressures  actually 
observed  are  apparently  not  quite  equal  to  the  true 
equilibrium  pressures.  This  is  probably  due  to  the 
|reat  chemical  resistance  to  the  passage  of  part  of 
the  amorphous  trioxide  into  mixed  crystals.  Under 
ordinary  conditions,  the  reverse  transformation  of 
uranoso-uranic  oxide  into  the  trioxide  does  not  occur, 
although  it  seems  to  have  occurred  in  some  minerals, 
and  does  actually  take  place  with  very  finely-divided 
preparations  such  as  are  obtained  by  ignition  of 
orenyl  oxalate  (cf.  Lebeau,  A.,  1922,  ii,  302).  From 
the  tensimetric  data,  the  heat  of  the  reaction  2U308-j- 
U8— GUO,  is  calculated  by  means  of  Nernst’s  approx- 
unate  equation  for  the  dissociation  pressure  of  oxides 
to  be  32  kg.-cal.  In  the  passage  of  uranoso-uranic 
oxide  into  the  dioxide,  the  equilibrium  pressure  is 
rapidly  established,  and  the  process  is  completely 
reversible.  Between  the  compositions  UO.,  ^,t  and 
the  pressure  at  constant  temperature  is  con- 
8  ant,  corresponding  with  the  existence  of  conjugate 


At  rfi  uranoso-uranic  oxide  and  the  dioxide. 

low  ,  the  mixed  crystals  have  an  appreciable 
apour  pressure,  and  sublimation  occurs,  neither 
e  tension  curves  nor  X-ray  diagrams  yield  any 
m1.!,1106  I0r  tire  existence  of  the  pentoxide,  U205. 
;  the  reaction  3U02+02==tla08  is  calculated 
kg.-cal.  by  the  van  ’t  Hoff  isochore,  and 
■  by  Nernst’s  equation.  The  densities  at 

have  been  ‘5™  0xides  be^ween  UOMS9  and  U01W 
orv  n61*  _  Between  U02  and  U02.26, 

6  is  taken  up  without  any  change  in  the  volume 
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of  the  oxide,  the  latter  composition  corresponding 
with  the  solubility  of  uranoso-uranic  oxide  in  the 
dioxide.  Beyond  this  point,  the  volume  increases 
regularly,  the  curve  showing  no  discontinuity  at  the 
composition  corresponding  with  uranoso-uranic  oxide 
(cf.  preceding  abstracts).  R.  Cuthill. 

Relation  between  unit  electrolytic  conductivity 
and  Faraday's  law.  M.  Eppley  (J.  Franklin  Inst., 
1927,  204,  95 — 96). — The  relation  is  expressed  in  the 
statement  that :  “  When  the  conductivity  of  a  solu¬ 
tion  is  unity,  a  current  of  1  amp.  passed  through  it 
between  electrodes  1  cm.2  in  area  and  1  cm.  apart 
will  deposit  one  electrochemical  equivalent  per 
second.”  J.  S.  Carter. 

Temperature  coefficients  of  electrical  con¬ 
ductivity  for  concentrated  solutions  of  calcium 
chloride,  with  precision  measurements  of  con¬ 
ductivity  for  the  higher  concentrations.  M. 
Crowe  (Trans.  Roy.  Soe.  Canada,  1927,  [iii],  21,  III, 
145—156). — Tabulated  values  and  curves  are  given 
of  the  conductivity  and  density  of  solutions  of  calcium 
chloride  containing  29 — 46  g.  per  100  g.  of  solution 
at  10°,  15°,  17-9°,  20°,  25°,  and  30°.  The  specific 
conductance  at  18°  and  the  temperature  coefficient, 
respectively,  are  :  29-60%,  0-1661,  0  0216 ;  37-30%, 
0-1202,  0-0241;  38-36%,  0-1124,  0-0249  ;  40-73%, 
0-0934,  0-0284;  41-98%,  0-0868,  0-0286;  45-95%, 
0-0576,  0-0330.  A.  A.  Eldridge. 

Conductivity  and  transport  numbers  of  cadm¬ 
ium  salts  in  acetamide.  L.  Belladeh  (Gazzetta, 
1927,  57,  412—415). — The  molecular  conductivity  of 
cadmium  chloride,  bromide,  and  fluoride  has  been 
determined  at  90°  in  molten  acetamide  at  v— 10 — 1200. 
It  is  found  that  the  iodine  transport  number  for  solu¬ 
tions  of  cadmium  iodide  increases  from  0-68  to  1-41  as 
the  concentration  of  the  salt  increases  from  1-9  to  15%. 
These  values  are  slightly  greater  than  those  of  Hittorf 
for  aqueous  solutions,  in  agreement  with  the  smaller 
dissociating  power  of  acetamide.  R.  W.  Lust. 

Conductivity  of  electrolytes  in  fused  acet¬ 
amide.  L.  Belladen  (Gazzetta,  1927,  57,  407 — 
411). — Acetamide  was  purified  by  careful  drying  and 
repeated  fractionation  at  220  mm. ;  the  substance  so 
produced  had  a  specific  conductance  of  1-5  X  10~5  mho 
at  90°.  Data  are  given  for  the  molecular  conductivity 
of  sodium  chloride,  bromide,  and  iodide  in  molten 
acetamide  at  90°  for  w=10— 720 ;  the  values  observed 
are  of  the  same  order  of  magnitude,  although  only 
the  bromide  and  iodide  are  known  to  form  complexes 
with  the  solvent.  Data  are  also  given  for  calcium 
and  barium  chlorides  and  for  potassium  iodide  for 
.£>==10 — 960.  The  conductivity  of  the  barium  salt  is 
slightly  greater  than  that  of  the  calcium  salt,  which 
forms  a.  complex  with  six  molecules  of  the  solvent. 
The  author’s  data  for  potassium  iodide  are  compared 
with  Walker’s,  which  show  a  maximum  at  v—  54900, 
whilst  the  former  increase  regularly  to  infinite  dilution. 
The  discrepancy  is  attributed  to  inadequate  puri¬ 
fication  of  Walker’s  solvent.  R.  W.  Lust. 

Moving-boundary  method  for  determining 
transference  numbers.  VI.  Further  develop- 
.ments  in  experimental  technique.  D.  A.  Mac- 
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Inses,  I.  A.  Co wi’ertii waite,  and  T.  C.  Huang  (J. 
Amer.  Cliem.  Soc.,  1927,  49,  1710— 1717).— The  form 
of  the  cell  and  the  method  of  measuring  the  time 
intervals  have  been  improved.  The  effects  of  vibra¬ 
tion  are  eliminated  by  suspending  the  thermostat 
with  springs.  Boundaries  must  always  descend,  i.e., 
the  solution  of  lower  conductivity  must  always  be 
uppermost ;  otherwise,  heat  effects  and  mixing  occur. 
An  improved  method  of  viewing  the  boundary  is 
described  and  some  factors  governing  !t  adjustment  ” 
(i.e,,  of  the  indicator  concentration)  are  discussed. 
With  these  improvements,  the  transport  number  of 
silver  in  O-OSiV-silver  nitrate  is  0-4664  at  25°. 

S.  K.  Tweedy. 

Space  charge  in  electrolytes.  D.  Roller  (Proc. 
Oklahoma  Acad.  Sci.,  1927,  6,  290 — 293). — Measure¬ 
ments  of  the  potential  differences  between  two 
platinum  points,  1  cm.  apart,  placed  between  two 
electrodes  (E.M.F.  between  5-3  and  26  volts)  in 
0-005 — 0-3A-hydrochloric  acid  indicated  that  the  field 
in  the  electrolyte  was  unidirectional  and  normal  to 
the  electrodes.  Appreciable  non-uniform  electrical 
distributions  could  be  explained  on  the  basis  of  space- 
charges  in  the  electrolyte.  Chemical  Abstracts. 

Effect  of  the  concentration  gradient  on  the 
electric  field  in  a  conducting  electrolyte.  I). 
Roller  (Proc.  Oklahoma  Acad.  Sci.,  1927,  6,  294). — 
In  hydrochloric  acid  solutions  the  electric  field  has  a 
maximum  value  near  the  cathode.  Effects  due  to 
concentration  polarisation  are  important  in  such 
measurements.  Chemical  Abstracts. 

Electrochemical  properties  of  bromine-ether 
mixtures.  B.  P.  Bruns  (Z,  anorg.  Chem.,  1927, 
163,  120— 136).— A  simple  method  is  described  for 
varying  to  a  known  extent  the  concentration  of  a 
solution  contained  in  a  closed  system.  The  con¬ 
ductivities  have  been  determined  of  bromine  solutions 
of  methyl,  ethyl,  propyl,  isoamyl,  and  diehloroethyl 
ethers,  and  methylal.  In  the  methyl  ether  series 
the  specific  conductance  decreases  with  increase  of  mol. 
wt.,  methyl  ether,  however,  having  an  abnormally 
low  value.  Methylal  has  a  conductivity  similar  to 
that  of  ethyl  ether,  and  is  a  more  convenient  substance 
with  which  to  work  since  it  reacts  more  slowly  with 
bromine. 

The  curves  showing  the  relationship  between  mole¬ 
cular  conductivity  and  concentration  are  of  the  type 
normally  given  by  solvents  possessing  a  low  dielectric 
constant.  With  the  exception  of  diehloroethyl  ether, 
all  the  solutions  exhibit  a  large  increase  of  conduct¬ 
ivity  with  rise  of  temperature.  Diehloroethyl  ether, 
in  which  the  positive  character  of  the  oxygen  atom 
is  weakened,  has  a  conductivity  of  only  about  0-01 
of  that  of  ethyl  ether,  probably  owing  to  the  reduced 
tendency  to  complex  formation;  this  is  also  the 
probable  cause  of  the  negative  temperature  coefficient 
of  the  conductivity.  In  all  cases  the  current  passed 
by  the  solution  is  directly  proportional  to  the  applied 
voltage.  Electrolysis  yields  bromine  at  the  anode 
quantitatively,  whilst  no  change  occurs  at  the  cathode. 

Comparison  of  the  molecular  conductivity  of  the 
hydrogen  halides  in  ether  and  of  ether  in  the  hydrogen 
halides  with  that  of  the  ethers  in  bromine  indicates 
that  the  ionisation  is  most  probably  due  to  the  dis¬ 


sociation  of  a  complex  formed  between  the  ether  and 
bromine.  H.  F.  Gillbe. 

Electrochemistry  of  solutions  of  alumimum 
bromide  in  nitrobenzene.  V.  A.  Plotnikov  and 
M.  A.  Bendetzky  (Z.  physikal.  Chem.,  1927,  127, 
225  —  232). —  Measurements  have  been  made  of 
the  conductivity  of  solutions  of  aluminium  bromide 
in  nitrobenzene  at  concentrations  between  0-27  and 
58-6%  over  the  range  0 — 80°.  The  specific  conduct¬ 
ance-concentration  curves,  at  all  temperatures,  rise 
to  a  maximum  and  then  fall  to  very  low  values. 
At  10°  and  50°  the  maxima  correspond  with  16  and 
24%,  respectively.  For  a  solution  containing  28-3% 
of  aluminium  bromide  the  specific  conductance  at 
50°  is  252  x  1(H  mho.  The  conductivity  at  constant 
concentration  increases  at  first  with  rising  tem¬ 
perature,  reaches  a  maximum,  and  then  falls;  the 
temperature  coefficient  increases  with  the  concen¬ 
tration.  Electrolysis  of  the  solution  yields  bromine 
at  the  anode  in  quantitative  agreement  with  Faraday’s 
law.  H.  F.  Gillbe. 


Volta  effect.  E.  Dubois  (Compt.  rend,,  1927, 
185,  110 — 111). — A  metal  electrode  heated  in  air  and 
cooled  becomes  electronegative  in  relation  to  its  initial 
state.  Silver,  gold,  copper,  and  platinum  become 
slightly  electropositive  after  heating  at  500°,  but 
change  to  electronegative  after  heating  at  1000°. 
The  effect  is  independent  of  the  oxidisability  of  the 
metal,  and  the  action  of  the  vapour  of  an  alkali 
chloride  is  to  change  an  electronegative  electrode 
back  to  an  electropositive  state,  which  is  characterised 
by  a  greater  degree  of  stability  than  the  original. 

J.  Grant. 

Becquerel  effect  with  copper  oxide  electrodes. 
W.  J.  D.  van  Dyck  (Z.  physikal.  Chem.,  1927, 127, 
249— 301).— The  method  of  Goldmann  and  Brodsky 
has  been  modified  to  permit  of  more  rapid  measure¬ 
ments  of  the  photoelectric  effects  and  the  electrode 
has  been  improved  by  depositing  a  layer  of  cupric 
oxide  or  of  a  mixture  of  cuprous  and  cupric  oxides 
on  platinum.  The  dependence  of  the  photo-electric 
characteristic  on  the  wave-length  of  the  incident  light 
indicates  that  the  Becquerel  effect  for  cupric  oxide 
cannot  be  explained  as  a  simple  Hallwachs  ettec  . 
The  photoelectric  sensitivities  of  the  two  oxides  per 
unit  of  incident  light  energy  have  been  measui'1  ■ 
and  a  thermopile  is  described  by  means  of  which  0 
quantum  yield  by  the  Becquerel  effect  has  been 
determined.  With  no  current  flow  no  decomposition 
is  caused  by  the  action  of  light.  The  capacity  o  c 
surface  layer  of  the  oxide  has  been  measured,  an  i 
influence  on  the  form  of  the  photo-electric  cun  es  1 
discussed. 

The  theoretical  significance  of  the  effect  is  con¬ 
sidered.  According  to  this  it  appears  tha 
peculiarities  of  the  crystal  structure  play  a  gr 
part,  and  the  varying  stability  of  the.  lattice 
varying  external  oxygen  concentration  is  emphasis  - 
Thermodynamic  considerations  suggest  the  exis  e 
of  a  P.D.,  above  which  no  effect  is  to  be  expee 

H.  F.  Gillbe. 

Influence  of  gelatin  on  the  potential  and  dis 
charge  potential  of  zinc  in  zinc  sulphate  so  “■ 

N.  Isgarischev  and  P.  Titov  (Z.  Elektrochem., 
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33, 211 — 212). — Results  obtained  by  Rabald  (A.,  1926, 
804)  are  regarded  as  extending  but  not  contradicting 
the  authors’  previous  observations  (A,,  1921,  ii,  620). 

H.  J.  T.  Ellingham. 

Passivity  of  metals  from  the  point  of  view  of 
the  activation  process.  I.  Activation  process 
and  steady  anodic  gas  evolution.  D.  Reichin- 
stein  and  W.  von  Reyter  (Z.  Elektrochem.,  1927, 
33,  237 — 244). — Measurements  have  been  made  at 
various  constant  current  densities  of  the  potential  of 
smooth  platinum  electrodes  acting  as  anodes  in  dilute 
sulphuric  acid  solutions.  At  a  given  current  density 
the  anode  potential  eventually  reaches  a  steady  value 
which  is  independent  of  the  acid  concentration 
(between  0-1  and  1-8A7)  and  of  the  previous  history 
of  the  electrode,  but  the  time  required  for  the  attain¬ 
ment  of  this  steady  value  is  greatly  dependent  on 
the  previous  history,  previous  cathodic  treatment 
making  it  very  long  and  previous  anodic  treatment 
at  a  higher  current  density  making  it  very  short. 
In  the  latter  case,  on  lowering  the  current  density 
the  potential  falls  rapidly  and  actually  reaches  as  much 
as  30  millivolts  below  the  steady  value  corresponding 
with  the  new  current  density ;  it  then  rises  again  to 
this  steady  value.  This  phenomenon  is  discussed  in 
connexion  with  other  anomalous  activation  processes 
observed  by  one  of  the  authors  (A.,  1915,  ii,  678 ;  1922, 
ii,  736)  and  an  explanation  is  suggested  on  the  basis 
of  his  displacement  theory  (cf.  this  vol.,  515).  The 
steady  values  of  the  anode  potential  at  various  current 
densities  from  10~7  to  4-4  X  1(H  amp. /cm.2  are  recorded. 

H.  J.  T.  Ellingham, 

Application  of  electrometric  methods  to  the 
study  of  the  oxidisability  of  organic  substances. 
II.  G.  Lejeune  (J.  Chim.  phys.,  1927,  24,  482 — 
495). — The  difference  of  potential  between  two  alkal¬ 
ine  solutions  of  permanganate  of  different  concen¬ 
trations  has  been  shown  to  be  represented  by  the 
formula  et— s2=2/3  X  0-0002T  log  cx/c2.  The  rate  of 
change  of  potential  in  the  presence  of  readily  oxidis- 
able  organic  compounds  has  thus  been  determined. 
The  rate  of  change  of  potential  does  not  represent 
the  rate  of  oxidation  of  the  organic  compound,  but 
there  is  evidently  some  relation  between  them  since 
the  phenomena  observed  are  strictly  reproducible  and 
the  qualitative  classification  of  the  different  com¬ 
pounds  studied  is  exactly  the  same  as  that  obtained 
by  purely  chemical  methods.  A  method  for  deter¬ 
mining  the  potential  of  mixtures  of  cerous  and  eerie 
salts  has  been  described.  In  accordance  with  the 
hiernst_  formula  e=e0+0-0002T  log  Cem/Ce!V,  where 
ro~0-059  volt.  The  rate  of  oxidation  of  various 
sugars  has  been  followed  by  the  rate  of  change  of 
potential  of  a  cerous-ceric  mixture  in  the  presence 
the  sugar.  There  is  a  proportionality  between 
t^ese  oxidation  velocities  and  the  maximum  oxid¬ 
ation-reduction  potentials  as  found  by  Goard  and 
rudeal  (A.,  1924,  ii,  161)  for  the  aldehydic  sugars 
dextrose,  galactose,  arabinose,  and  lactose,  but  the 
ketonie  sugar  lcevulose  oxidises  much  more  rapidly 
than  is  to  be  expected  from  its  oxidation  potential. 

M.  S.  Ruhr. 

Electrolysis  of  insoluble  alkaline -earth  com¬ 
pounds,  and  especially  of  barium  carbonate, 
boxy  and  P.  Metjnier  (Bull.  Acad.  roy.  Belg., 


1 927,  fv],  13, 9 — 27 ) . — Electrolysis  of  barium  carbonate 
in  suspension  in  solutions  of  barium  chlorate  and 
perchlorate  with  a  mercury  cathode  gives  better  yields 
than  the  Siemens  and  Halske  method,  in  which  a 
diaphragm  is  employed  between  two  inert  electrodes. 

H.  P.  Gillbe. 

Theories  of  unimolecular  gas  reactions  at  low 
pressures.  0.  K.  Rice  and  H.  C.  Ramsperger  (J. 
Amer.  Chcm.  Soc.,  1927,  49,  1617— 1629).— Collision 
theories  capable  of  explaining  why  a  gas  reaction 
which  is  unimolecular  at  high  pressures  can  deviate 
from  unimolecularity  at  low  pressures  arc  considered. 
In  particular,  using  the  methods  of  classical  statistical 
mechanics  and  assuming  that  molecular  interchange 
of  energy  occurs  only  at  collisions,  expressions  are 
developed  for  the  reaction  rate  at  low  pressures  both 
on  the  basis  of  Hinshehvood’s  theory  (A.,  1926,  804) 
and  also  on  the  assumption  that  a  molecule  is  activated 
when  its  total  non-translational  energy  is  at  least  e0, 
the  minimum  amount  of  energy  which  some  par¬ 
ticular  degree  of  freedom  must  possess  for  reaction 
to  occur,  and  it  may  redistribute  itself  between  col¬ 
lisions.  The  data  for  the  decomposition  of  prop- 
aldehyde  (Hinshelwood  and  Thompson,  this  vol.,  26) 
fit  the  theoretical  curves  of  both  the  above  theories 
equally  well,  and  more  accurate  and  extensive  data 
arc  required  for  deciding  between  the  theories. 

S.  K.  Tweedy. 

Striated  photographic  records  of  explosion 
waves.  C.  Campbell  and  D.  W.  Woodhead 
(J.C.S.,  1927,  1572— 1578).— An  undulatory  form  of 
explosion  wave,  which  in  a  tube  of  15  mm.  internal 
diameter  has  a  wave-length  of  45  mm.,  is  character¬ 
istic  of  the  mixture  2CO-J-0,  and  of  certain  dilute 
mixtures  of  carbon  monoxide  and  other  gases  with 
oxygen  or  with  oxygen  and  nitrogen.  The  mixture 
2CO-f-Oa,  when  saturated  with  water  vapour  at 
ordinary  temperatures,  exhibits  no  undulations  in  the 
presence  of  about  6%  of  hydrogen.  Increase  of  the 
initial  pressure  up  to  3  atm.  does  not  influence  the 
length  of  the  undulation,  which  is,  however,  directly 
proportional  to  the  internal  diameter  of  the  explosion 
tube.  H.  F.  Gillbe. 

Inflammability  of  hydrogen.  IV.  Influence 
of  hydrogen  selenide  on  the  limits  of  inflamm¬ 
ability  of  hydrogen-air  mixtures.  Y.  Tanaka  and 
Y.  Nagai  (Rcpt.  Aeronaut.  Res.  Inst.,  Tokyo  Imp. 
Univ.,  1927,  2,  275 — 282;  cf.  ibid.,  265;  this  vol., 
212). — Hydrogen  selenide  lowers  the  upper  limit  of 
inflammability  of  hydrogen-air  mixtures,  and  it  is 
shown  that  the  temperature  necessary  for  the  activ¬ 
ation  of  hydrogen  selenide  is  1750°,  a  value  equal  to 
that  obtained  for  diethyl  selenide ;  this  temperature 
is,  however,  dependent  on  the  negative  part  of  the 
molecule,  being  1040°  for  hydrogen  sulphide.  2% 
of  hydrogen  selenide  as  compared  with  1%  of  diethyl 
selenide  is  required  to  raise  the  theoretical  flame 
propagation  temperature  of  hydrogen  from  the  initial 
value,  1090°,  to  1750°.  Both  hydrogen  and  hydrogen 
selenide  then  behave  as  if  they  have  the  same  flame 
propagation  temperature,  and  they  obey  Le  Chatelier’s 
rule.  Unlike  diethyl  selenide,  hydrogen  selenide  also 
raises  the  lower  limit  of  inflammability  of  hydrogen- 
air  mixtures;  this  difference  is  attributed  to  the 
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smaller  heat  of  combustion  of  hydrogen  selenide. 
The  addition  of  4%  of  hydrogen  selenide  raised  the 
lower  limit  to  12%  of  hydrogen,  but  further  addition 
reduced  it  slightly.  G.  A.  Elliott. 

Lower  limit  of  inflammability  of  ethyl 
alcohol,  ethyl  ether,  methylcyclohexane,  and 
their  mixtures.  Y.  Tanaka,  Y.  Nagai,  and 
K.  Akiyama  (Rept.  Aeronaut.  Res.  Inst.,  Tokyo  Imp. 
Univ.,  1927,  2,  235 — 246). — The  minimum  percentage 
of  the  combustible  substance  when  mixed  with  air 
which  was  necessary  for  inflammability  (tested  by  a 
simple  spark-ignition  method)  was  measured  for  each 
of  these  substances  and  also  for  their  mixtures.  The 
flame  propagation  temperature  calculated,  assuming 
that  the  combustion  was  complete,  from  the  results 
of  experiments  in  which  the  compounds  were  used 
singly,  was  in  each  case  about  1450°.  This  value  is 
in  good  agreement  with  those  of  White  (A.,  1925, 
ii,  48)  for  some  lower  members  of  the  paraffin 
series ;  the  presence  of  the  naphthene  ring  had  there¬ 
fore  no  appreciable  influence.  The  compositions  of 
the  lower-limit  mixtures  containing  two  or  more 
combustibles  were  in  agreement  (within  0-5  mol.-%) 
with  Le  Chatelier’s  rule.  Such  agreement  is  to  be 
expected  for  substances  having  the  same  flame  pro¬ 
pagation  temperature.  G.  A.  Elliott. 

Effect  of  pressure  on  the  limits  of  inflamm¬ 
ability  and  the  average  life-period  of  activated 
molecules  in  combustion.  Y.  Nagai  (J.  Eac. 
Eng.  Tokyo,  1927,  17,  89— 105).— The  effect  of 
pressure  on  the  limits  of  inflammability  is  explained 
by  a  consideration  of  the  limited  life-periods  of  the 
activated  molecules  of  the  combustible  gas  or  vapour. 
The  average  life-periods  of  the  activated  molecules 
of  methane  and  ethyl  ether  are  deduced  to  be  of  the 
order  of  10'3  sec.,  and  that  of  carbon  monoxide  of 
the  order  of  l(r°  sec.  When  measured  in  a  tube  of 
too  small  diameter,  the  effect  of  pressure  on  the 
limits  of  inflammability  deviates  considerably  from 
the  theoretical  value,  but  the  lack  of  agreement  is 
only  apparent,  resulting  from  the  difficulty  in  igniting 
the  gaseous  mixture  at  low  pressure  in  a  tube  of 
small  diameter.  When  the  mixture  is  ignited  in  a 
large  tube  and  the  flame  then  travels  through  the  tube 
of  small  diameter,  anticipated  results  are  obtained. 
Two  kinds  of  activated  carbon  monoxide  molecules 
are  assumed  in  order  to  explain  the  inflammability 
of  compressed  carbon  monoxide  in  the  absence  of 
water  vapour.  Those  of  the  first  kind  either  are 
formed  by  collision  with  molecules  of  water  vapour, 
or  they  burn  only  in  presence  of  water  vapour,  and 
they  are  the  cause  of  the  “  steam  line  ”  in  the  flame 
spectrum.  They  have  an  average  life-period  of  the 
order  of  10'9  sec.  Those  of  the  second  kind,  which 
bran  independently  of  the  presence  of  water  vapour, 
have  a  very  short  average  life-period  (about  10"10 
sec,).  At  high  pressures,  the  activated  carbon  mon¬ 
oxide  molecules  of  the  second  kind  encounter  oxygen 
molecules,  and  burn,  whilst  at  low  pressures  the 
probability  of  their  encountering  oxygen  molecules 
while  still  activated  decreases,  owing  to  the  lengthened 
free  path  of  the  molecules ;  consequently,  carbon 
monoxide  becomes  non-inflammable. 

E.  S.  Hedges. 


Explosibility  of  methane  and  natural  gas. 
H.  F.  Coward,  G.  W.  Jones,  C.  G.  Dunkle,  and 
B.  E.  Hess  (Carnegie  Inst.  Tech,  and  U.S.  Bur.  Mines 
Min.  Met.  Invest.  Bull.,  1926,  30,  1 — 42). — The  igni¬ 
tion  temperature  of  Pittsburgh  natural  gas  is  almost 
constant  over  the  whole  range  of  inflammable  mix¬ 
tures  with  air;  that  of  methane  increases,  and  of 
ethane  decreases  with  the  concentration.  The  time 
lag,  and  lower  and  upper  limits  of  inflammability, 
are  less  than  for  methane.  The  limits  can  be  cal¬ 
culated  from  those  of  the  constituent  hydrocarbons 
and  the  composition;  the  lower  limit  can  also  be 
obtained  from  the  ratio  between  the  contraction  on 
explosion  and  the  volume  of  carbon  dioxide  produced. 
The  limits  for  upward  inflammability  for  pure  hydro¬ 
carbons  are,  under  quasi-industrial  conditions,  meth¬ 
ane  5-24 — 14-02,  ethane  3-22 — 12-45,  propane  2-37— 
9-5,  butane  1-86 — 8-41.  The  speeds  of  uniform  move¬ 
ment  of  flame  in  tubes  of  diameter  2-5  cm.  in  any 
natural  gas-air  mixture  can  be  calculated  from  the 
composition  of  the  gas  and  the  known  flame  speeds 
in  mixtures  of  the  individual  hydrocarbons  and  air. 
The  behaviour  of  flame  during  the  vibratory  phase 
is  similar  for  natural  gas  and  methane.  Pittsburgh 
natural  gas  is  slightly  more  inflammable  than  methane. 

Chemical  Abstracts. 

Combustion  limits  under  high  pressure  of 
mixtures  of  air  with  inflammable  gases  and 
vapours.  E.  Berl  and  G.  Werner. — See  B.,  192 7, 
546. 

Kinetics  of  ozonisation  under  the  influence  of 
a-p articles.  W.  Mund  and  J.  D'Olieslagee  (Bull. 
Soc.  chim.  Belg.,  1927,  36,  339— 412).—’ When  radon 
is  mixed  with  pure  dry  oxygen  the  equilibrium 
302=  203  is  set  up.  Experiments  are  described 
provmg  that,  for  a  given  radiation,  ozone  is  formed 
at  a  constant  rate  and  decomposes  at  a  rate  pro¬ 
portional  to  its  concentration.  The  rates  of  both 
reactions  are  proportional  to  the  intensity  of  the 
radiation.  One  molecule  of  ozone  is  produced  for 
each  pair  of  ions  formed.  S.  K.  TWEEDY. 

Thermal  decomposition  of  ozone.  III.  Tem¬ 
perature  coefficient  of  reaction  rate.  0.  R. 
Wulf  and  R.  C.  Tolman  (J.  Amer.  Chem.  Soc., 
1927,  49,  1650—1664;  cf.  this  vol.,  631).— The  rate 
of  decomposition  of  ozone  at  452-2°,  441-7°,  431-3  , 
426-1°,  and  420-9°  Abs.  was  determined  by  a  dynamic 
method  in  a  new  type  of  decomposition  vessel.  The 
activation  energy  is  calculated,  on  the  basis  of  four 
different  reaction  hypotheses,  to  be  approx.  30,000 
g.-cal.  in  each  case.  Assuming  the  temperature  co¬ 
efficient  to  be  determined  by  some  unimolecular  pro¬ 
cess  with  an  activation  energy  of  30,900  g.-cal.,  and 
neglecting  the  inhibiting  effect  of  oxygen  (or  else 
assuming  the  inhibiting  effect  to  be  determined  solely 
by  the  total  pressure),  the  specific  second-order  rate 
of  decomposition  of  dilute  ozonised  oxygen  at 
approximately  1  atm.  pressure  is  given  by  2-04X 
102°e-3°’900/-nr,  or,  if  Jahn’s  mechanism  is  assumed  (A., 
1906,  ii,  225),  by  (5-89  X  101f/C,Ol)T0'V2B>s00'i!:r>  an  ex¬ 
pression  which  holds  approximately  for  total  pressures 
other  than  1  atm.  Calculation  shows  that  the  Jam1 
mechanism  requires  more  collisions  between  ozone 
molecules  and  oxygen  atoms  than  could  actual  y 


occur,  so  that,  in  its  original  form,  the  theory  is 
untenable,  S.  K.  Tweedy, 

Unimolecular  decomposition  of  azomethane  ; 
the  adequacy  of  activation  by  collision.,  B, 
Lewis  (Proc.  Nat,  Acad,  Sci.,  1927,  13,  546—549). — 
The  method  given  by  Fowler  and  Rideal  (this  vol., 
114}  for  calculating  the  number  of  collisions  with 
available  energy  for  redistribution,  has  been  applied 
to  the  homogeneous  unimolecular  decomposition  of 
azomethane  (Ramsperger,  ibid.,  425).  On  this  basis,  a, 
very  conservative  estimate  of  the  number  of  effective 
internal  degrees  of  freedom  still  leaves  it  possible  to 


oxidation  of  alkaline  solutions  of  stannous  chloride 
when  air  is  passed  through  is  independent  of  the  salt 
concentration.  The  influence  of  temperature  and 
of  rate  of  passage  of  air  is  small.  The  rate  of 
oxidation  initially  increases  with  the  concentration 
of  free  alkali,  is  maximal  at  O^A-alkali,  and  then 
slowly  decreases.  For  alkali  concentrations  greater 
than  0-2AT  the  oxidation  velocity  is  the  same  as  that 
of  alkaline  solutions  of  sodium  sulphite  under  corre¬ 
sponding  conditions  (this  vol.,  525)  and  the  same 
explanation  holds.  J.  S.  Carter. 


ure  of  carbon  dioxide.  In  hydrochloric  acid  solution 
the  velocity  coefficient  decreases  as  the  concentration 
of  acid  increases,  A  greater  velocity  coefficient  is 
found  in  acetate-acetic  acid  buffer  solutions  than  in 
hydrochloric  acid,  and  this  coefficient,  0-0316  (min.-1 
dekad.  logs),  is  independent  of  changes  in  the 
hydrogen-ion  concentration  within  the  range  of  the 
acetate  buffer  mixtures.  Thus  the  undissociated  acid 
is  stable  in  aqueous  solution,  and  one  of  the  three 
possible  isomeric  univalent  ions  is  decomposed  uni- 
molecularly.  From  the  experiments  in  hydrochloric 
acid  the  concentration  dissociation  coefficient  has  been 
determined.  Its  variation  with  the  concentration  of 
hydrochloric  acid,  and  the  effect  of  the  addition  of 
sodium  chloride,  are  in  agreement  with  the  theory 
of  complete  dissociation  and  interionic  forces.  The 
dissociation  constant  in  0TA7-hydrochloric  acid  is 
0-0340.  The  effect  of  a  number  of  salts  on  the 
velocity  of  decomposition  of  the  nitroacetate  ion  has 
been  studied.  Sodium  salts  and  ammonium  chloride 
produce  no  effect,  whilst  potassium  salts,  caesium 


chlorine  or  the  oxygen  atom  is  diminished  by  the 
substituent.  In  the  case  of  the  substituted  benzoyl 
chlorides,  this  requires  for  the  nitrobenzoyl  chlorides 
p>A,  for  the  chlorobenzoyl  chlorides  m>A  and 
m>p,  for  the  bromobenzoyl chlorides  w> A  and  m>p, 
and  for  the  toluoyl  chlorides  A>p,  where  A,  m,  j> 
arc  the  rates  of  hydrolysis  of  benzoyl  chloride  itself 
and  the  appropriate  m-  and  p-derivatives.  The  rates 
of  hydrolysis  at  0°  in  50%  acetone  of  the  substituted 
benzoyl  chlorides  arc  in  accordance  with  these  require¬ 
ments,  with  the  exception  that  p-toluoyl  chloride  has 
a  higher  rate  than  benzoyl  chloride.  It  is  suggested 
that  the  hydrolysis  takes  place  in  two  stages,  viz., 
the  combination  of  water  with  the  acid  chloride, 
and  the  elimination  of  hydrochloric  acid  from  the 
additive  product  formed.  The  first  stage,  which 
determines  the  rate  of  hydrolysis,  is  accelerated  when 
the  negative  character  of  the  oxygen  atom  is  de¬ 
creased  by  the  presence  of  a  substituent,  whilst  the 
second  stage,  which  takes  place  at  a  much  greater 
velocity,  is  retarded  under  the  same  conditions. 

XXT  T 


M.  S.  Bum.  chromic  acid  < 
ect  of  alkali  hydroxide  on  the  oxidation  of  dichromate  th< 
tomans  chloride  with  air,  S.  Miyamoto  (Bull,  to  a  value  w 

-  Soc.  Japan,  1927,  2,  155— 100).— The  rate  of  during  the  ma 
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to  its  initial  value  as  the  reaction  approaches  com¬ 
pletion.  These  changes  are  duo  to  the  formation 
and  decomposition  of  catalytic  intermediate  com¬ 
pounds,  and  are,  as  is  the  catalysis  itself,  completely 
reversible,  so  that  for  each  initial  concentration  of 
the  substrate  a  definite  value  is  obtained  for  the 
conductivity  decrease  and  for  the  minimum  con¬ 
ductivity.  That  the  conductivity  changes  afford  a 
parallel  with  the  complicated  kinetics  of  the  reaction 
in  dilute  acid  solutions  is  indicated  by  the  coincidence 
of  the  maxima  of  the  velocity  of  catalysis  and  of 
the  velocity  of  the  conductivity  change.  From  the 
decrease  of  the  conductivity  the  extent  to  which  the 
hydrogen  ions  are  used  up  in  the  formation  of  inter¬ 
mediate  compounds  may  be  calculated  :  the  flat  por¬ 
tion  of  the  velocity  curves  represents  the  complete 
removal  of  the  hydrogen  ions,  whilst  the  velocity 
maximum  expresses  their  liberation  near  the  end  of 
the  reaction. 

The  relationships  have  been  determined  at  constant 
substrate  concentration  of  the  reaction  velocity  and 
of  the  conductivity  decrease  with  (1)  variation  of 
the  dichromate  concentration  at  constant  acid  con¬ 
centration;  (2)  variation  of  the  acid  concentration 
at  constant  dichromate  concentration;  and  (3)  vari¬ 
ation  in  constant  ratio  of  both  the  acid  and  dichromate 
concentrations.  In  the  third  case  only  are  the  re¬ 
action  velocity  and  the  conductivity  decrease  in¬ 
fluenced  in  the  same  manner  by  the  concentration 
changes.  The  nature  of  the  curves  obtained  leads  to 
the  hypothesis  that  during  the  course  of  the  reaction 
two  intermediate  compounds  M1  and  Jf2  arc  formed 
reversibly,  which  require  no  hydrogen  ions  for  their 
formation  and  possess  relatively  small  affinity  con¬ 
stants,  together  with  a  third  compound  M3  which  is 
much  more  stable  and  requires  hydrogen  ions  for  its 
formation.  From  the  initial  acid  and  dichromate 
concentrations  and  the  decrease  of  hydrogen-ion  con¬ 
centration  during  the  catalysis  the  most  probable 
naturo  of  the  more  stable  compound  Mg  is 
given  by  the  equation  :  2Cr207"-(-2H202-f-K’-(-H’  = 
KH5Cr4018",  the  affinity  constant  of  the  reaction 
being  1  x  1013.  The  courses  of  the  conductivity  curves 
have  been  calculated  from  this  value,  and  agree  closely 
with  the  observed  curves. 

The  complicated  kinetics  of  the  chromic  acid 
catalysis  have  been  investigated  mathematically  in 
the  light  of  the  experimental  data ;  on  the  flat  portion 
of  the  velocity  curve,  where,  at  high  concentrations 
of  hydrogen  peroxide,  the  more  stable  additive  com¬ 
pound  M3  is  but  little  dissociated,  the  catalysis  is 
effected  simultaneously  by  two  intermediate  com¬ 
pounds,  viz.,  Mg  and  the  compound  Mv  which  is  the 
active  agent  in  the  catalysis  in  neutral  solution. 
Calculation  of  the  lability  constants  k1  and  Jcs  from  a 
number  of  independent  observations  give  the  values 
Aa=42  and  fcs=5-6.  Towards  the  end  of  the  reaction 
as.  the  hydrogen  peroxide  concentration  becomes  very 
small,  Mg  decomposes  and  releases  the  hydrogen  ions ; 
very  active  but  short-lived  intermediate  compounds 
tye  then  formed,  and  account  for  the  sharp  maximum 
in  the  reaction  velocity. 

From  the  affinity  constants  of  Mx  and  ilf3,  bearing 
in  mind  the  possible  existence  of  another  substance 
Mg,  the  reaction  velocity  curves  have  been  calculated. 


and  agree  fairly  well  in  part  with  the  experimental 
curves.  H.  F.  Glllbe. 

Increase  in  ionisation  of  weali  electrolytes  by 
complex-formation  and  its  importance  for 
catalytic  processes.  H.  Me  eh  we  in  (Annalen, 
1927,  455,  227 — 253). — Many  organic  reactions  ara 
probably  ionic  even  in  cases  (“  crypto-ionic  ”  reac¬ 
tions)  where  ionisation  caimot  be  directly  measured. 
The  theory  that  such  reactions  are  accelerated  by 
circumstances  which  increase  ionisation  (this  vol., 
568),  and  particularly  by  the  addition  of  substances 
capable  of  forming  large  complex  ions  (cf.  Kosselj 
A.,  1916,  ii,  243),  is  shown  to  throw  light  on  the 
mechanism  of  many  catalytic  processes.  In  extern 
sion  of  Werner’s  term  “  anhydro-acids,”  neutral 
molecules  which  combine  with  a  solvent  increasing 
its  acidity  by  forming  complex  anions  aro  named 
“  ansolvo -acids.”  Alkoxides  of  many  metals  give 
acid  solutions  in  alcohols.  Aluminium  alkoxides  are 
monobasic  to  sodium  etlioxide  and  form  well-defined 
salts,  [A1(0R)4]M  and  [Al(OR)G]M3.  Similarly  salts 
of  the  acids  [B(OR)JH  and  [Sb(OR)4]H  are  obtained, 
whilst  [Sn(OR)e]H,  gives  salts  [Sn(OR)JHM  and 
[Sn(OR)J2H3M,  and  [Ti(OR)G]H2  gives  [Ti(OR)6]HM 
and  [Ti(OR)0]2H3M.  Alkoxides  of  calcium,  beryllium, 
magnesium,  silicon,  phosphorus,  arsenic,  and  bismuth 
do  not  form  complex  acids  with  alcohols,  although 
salts  [Be(OR)4]K2  and  [Mg(OR)4]K2  are  known,  Zinc, 
benzyloxide  gives  an  acid  ( ?  )[Zn( 0CH2Ph)g]H. 
Glycerolboric  acid  and  the  alkali  salts  of  aluminium 
hydroxide  aro  compounds  of  the  same  type.  Alcohols, 
being  neutral,  cannot  he  methylated  by  diazomethane, 
but  in  presence  of  one  of  the  above  ansolvo-acida 
they  are  readily  attacked. 

Dilute  aqueous  solutions  of  zinc  chloride  or  bromide 
arc  neutral ;  in  more  concentrated  solutions  complex 
acids  of  the  type  [(ZnCl2)OT(OI:I)„]H;i  are  formed. 
Sucrose-inversion  experiments  show  that  the  hydrogen- 
ion  concentrations  of  ll-2Jlf-zinc  chloride  and  oi 
iV-hydrochloric  acid  are  equal.  The  similarity  be¬ 
tween  the  catalytic  action  of  zinc  ehlorido  and  that 
of  the  strong  mineral  acids  is  thus  explained.  For 
instance,  the  zinc  chloride  compound  of  isoborneol, 
C10HlsO,2ZnCl2,  is  transformed  in  the  same  way  as 
the  jsobornyl  esters  of  strong  acids  (cf.  A.,  1924, 

1,  186),  the  reaction  velocity  depending,  as  usual,  on. 
the  dielectric  constant  of  the  solvent.  The  halo- 
chromy  of  the  zinc  chloride  compounds  of  triaryl- 
carbinols  indicates  that  these  also  are  salts  of  strong 
complex  acids.  The  catalytic  effect  of  zinc  chloride 
on  the  addition  of  organic  acids  to  olefines  and 
terpenes  is  explained  analogously  by  the  formation 
of  acids  of  tho  type  [RCO,-(ZnCl2)JH.  Liquid  zinc 
chloride-acetic  acids  give  crystallme  etherates, 
2[ZnCla*OAc]H,C4H10O  and  [(ZnCl2)2-OAc]H,C4H.B0. 
They  combine  readily  with  camphene,  giving  e(llU' 
librium  mixtures  containing  the  zinc  chloride  com¬ 
pound  of  wobornyl  acetate.  Comparison  of  tho 
velocity  of  addition  to  camphene  of  tho  acids 
[(ZnCl2)2-OH]H  and  [(ZnCL,)r-OAc]H,  where  x  is 

2,  4,  and  6,  indicates  that,  in  agreement  with  Kosse  s 
theory,  they  increase  in  strength  in  the  order  name  ■ 
When  more  than  1  mol.  of  zine  chloride  is  presen 
in  a  complex  acid,  the  anion  {e.g.,  OH  or  OAc)  is 
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regarded  as  the  co-ordination  centre.  Many  other 
compounds,  such  as  magnesium  chloride,  zinc  chlorate, 
sulphur  dioxide,  boron  trioxide,  and  pyroboric  acetate, 
increase  the  ionisation  of  organic  acids.  The  most 
strongly  acting  ansolvo-aeid  is,  however,  boron  tri¬ 
fluoride.  Boron  trifluoride-acetic  acid,  b.  p.  59°/13 
mm.  (undecomp.),  is  as  strong  as  sulphuric  acid  and 
gives  the  same  halochromic  colours  with  triaryl- 
carbinols.  It  combines  vigorously  with  pinene  and 
camphene.  It  is  shown  by  simple  experiments  that 
the  strength  of  the  halogen  acids  may  bo  similarly 
increased  (a)  by  adding  metallic  halides  such  as 
stannic  chloride,  (b)  by  forming  bimolecular  acids 
such  as  [HC12]H,  and  (c)  by  adding  organic  acids, 
the  halogen  acid  then  behaving  as  an  ansolvo-acid, 
[RC02-HC1]H.  H.  E.  E.  Notton. 

Mechanism  of  the  catalytic  decomposition  of 
hydrogen  peroxide  by  metallic  ions.  A.  von 
Kiss  and  (Miss)  E.  Lederer  (Rec.  trav.  ehim.,  1927, 
46,  453 — 462). — The  catalytic  decomposition  of  acid¬ 
ified  hydrogen  peroxide  solutions  in  presence  of 
various  metallic  ions  has  been  investigated.  Ions  of 
constant  valency,  such  as  those  of  the  alkaline-earth 
metals,  have  no  catalytic  influence,  whilst  the  small 
acceleration  of  the  reaction  produced  by  cobalt, 
manganese,  and  nickel  ions  is  ascribed  to  the  presence 
of  small  quantities  of  copper  or  iron.  The  mechanism 
of  the  reaction  in  presence  of  the  copper  ion  has 
been  explained.  The  catalytic  decomposition  pro¬ 
duced  by  the  ferrous  ion  cannot  be  an  ionic  reaction. 

H.  E.  Gillbe. 

Promoter  action  in  homogeneous  catalysis. 
IV.  Decomposition  of  hydrogen  peroxide  by 
potassium  dichromate  accelerated  by  manganese 
salts.  A.  C.  Robertson  (J.  Amer.  Chem.  Soc., 
1927,  49,  1630 — 1642), — The  catalytic  decomposition 
of  hydrogen  peroxide  by  potassium  dichromate,  pro¬ 
moted  by  small  quantities  of  manganous  chloride,  is 
made  up  of  two  superimposed  unimolecular  reactions 
(cf.  A.,  1926,  917) ;  the  reaction  in  presence  of 
manganous  chloride  alone  is  autocatalytie  unless  all 
traces  of  alkali  are  removed,  when  it  becomes  uni¬ 
molecular.  The  primary  reaction  is  not  changed  in 
rate  by  the  promoting  reaction.  An  intermediate 
compound  containing  tervalent  manganese  is  pro¬ 
duced  in  an  amount  proportional  to  the  amount  of 
hydrogen  peroxide  used.  The  normal  reaction : 
2KCr04-f  H202=K2Cr207+H20+02,  is  probably  sup¬ 
planted  by  the  rapid  reaction  :  2HMn02-f-4HCl+ 
^i2 0 2'7 2 MnCI 2  4-  4 H 2 0 + 0 2 ,  which  occurs  because  of 
the  instantaneous  reaction :  2KCr04+2MnCI2+ 
3  HjO =Iv20r20  7  -f  2HMhOa +4HC1 .  Speetr  ographic 
investigations  indicate  that  when  the  manganese 
concentration  is  higher  (0-09JV)  the  reaction  involves 
formation  and  decomposition  of  a  permanganate, 
rhe  results  serve  to  confirm  earlier  work. 

S.  K.  Tweedy. 

Catalytic  decomposition  of  hydrogen  peroxide 
aJ  nffimin.  H.  von  Euler  and  K.  Josephson 
(Annalen,  1927,  456,  111 — 126). — In  spite  of  the  great 
urtterence  in  activity  between  catalase  (C.F.>  43,000 ; 

■  this  vol.,  376)  and  hsemin  (G.F.  about  5)  their 
aviour  towards  hydrogen  peroxide  appears  to  be 

1011  ar.  Although  (cf.  Kuhn  and  Brann,  A.,  1926, 


1215)  the  activity  of  hsemin  is  gradually  destroyed 
by  hydrogen  peroxide,  the  reaction  velocity  in  the 
initial  stages  is  exactly  proportional  to  the  concen¬ 
tration  of  hsemin.  In  0-02iY-  or  stronger  hydrogen 
peroxide  the  activity  of  hsemin  is  independent  of  the 
hydrogen  peroxide  concentration.  In  weaker  solu¬ 
tions  the  activity-[£]-curve  has  been  calculated  using 
hmmin  concentrations  of  7— 26  X  10~°Jf.  The  results 
are  in  accordance  with  the  law  of  mass  action  and 
yield  a  value  for  the  affinity- constant  (130)  of  the 
hsemin-hydrogen  peroxide  complex  of  the  same  order 
as  that  (40)  previously  obtained  in  the  same  way  for 
catalase-hydrogen  peroxide  (this  vol.,  793).  Tho 
latter  complex  must  therefore  have  a  very  much 
greater  velocity  of  decomposition. 

H.  E.  E.  Notion, 

Rate  of  transformation  of  acetylchloro amino- 
benzene  into  o-  andp-chloroanilides  as  a  measure 
of  the  catalytic  power  of  hydrochloric  acid. 
E.  G.  Soper  (J.  Physical  Chem.,  1927,  31,  1192 — 
1196;  cf.  Akerlof,  A.,  1926,  125). — The  measurement 
of  the  rate  of  transformation  of  the  chloroamine  using 
potassium  iodide  gives  too  high  a  value  for  the 
catalytic  activity  of  the  hydrochloric  acid  for  con¬ 
centrated  solutions.  The  true  catalytic  activity  of 
the  acid  should  be  measured  in  the  presence  of  sub¬ 
stances  such  as  acetanilide,  phenol,  or  £>-cresol  which 
remove  the  chlorine  formed  in  the  first  stage  of  the 
transformation.  The  catalytic  activity  of  the  hydro¬ 
chloric  acid  given  by  the  rate  of  formation  of  chlorine 
is  then  not  proportional  to  the  velocity  coefficient  of 
the  transformation  as  ordinarily  measured. 

L.  S.  Theobald. 

Displacements  of  equilibria  by  substances 
which  simultaneously  act  as  catalytic  acceler¬ 
ators.  II.  N.  Schlesinger  [with  R.  Malkina- 
Okun]  (Bor.,  1927,  60,  [£],  1479—1483;  cf.  A.,  1926, 
1109). — The  interaction  of  ethyl  alcohol,  acetic  acid, 
ethyl  acetate,  and  water  in  the  presence  of  hydrogen 
chloride,  hydrogen  bromide,  and  sulphuric  acid  at 
100°  and,  in  some  cases,  at  13°  has  been  investigated. 
Mineral  acids  depress  the  equilibrium  constant,  the 
effect  being  proportional  to  the  concentration  of  the 
mineral  acid ;  hydrogen  bromide  is  most  and  sulphuric 
acid  least  active.  In  the  case  of  hydrogen  bromide, 
the  effect  appears  less  noticeable  as  the  temperature 
is  lowered.  H.  When. 

Fifth  report  of  the  committee  on  contact 
catalysis.  E.  E.  Reid  (J.  Physical  Chem.,  1927,  31, 
1121—1149;  cf.  Taylor,  A.,  1926,  365).— The  liter¬ 
ature  of  the  subject  for  the  years  1925  and  1926  is 
reviewed,  prominence  being  given  to  papers  on  the 
theories  of  catalysis.  L.  S.  Theobald. 

Catalytic  reactions  of  ethylene.  H.  W.  Walker 
(J.  Physical  Chem.,  1927,  31,  961— 996).— The  pro¬ 
ducts  obtained  when  ethylene  is  passed  over  various 
solid  catalysts  have  been  investigated.  Ethylene  is 

stable  towards  heat  at  600°;  at  61 5°,  decomposition 
commences  in  a  Jena  glass  tube.  Polymerisation  to 
a  colourless  and  to  a  brown  oil  occurs  accompanied 
by  decomposition  into  acetylene,  hydrogen,  methane, 
and  carbon,  and  by  hydrogenation  to  ethane. 
Acetylene  is  less  stable  than  ethylene,  decomposing 
above  400°.  Mixtures  of  equal  quantities  of  acetylene 
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and  ethylene  at  600°  in  contact  with  Jena  glass  yield 
a  mixture  of  the  polymerised  initial  constituents. 
Silica  gel,  silica  gel  and  borax,  silica  gel  and  calcium 
hydroxide,  borax,  calcium  silicate,  and  zinc  oxide 
arc  all  inert  towards  ethylene  up  to  600°.  Complete 
reduction  by  ethylene  of  ferric  oxide,  zinc  oxide,  and 
lead  monoxide  occurs  at  500°,  800 — 900°,  and  600°, 
respectively.  Over  the  range  100 — 500°,  ethylene  is 
polymerised  by  sodium  to  a  colourless  oil  and  is 
decomposed  to  carbon,  hydrogen,  and  methane. 
Ethane,  carbides,  and  hydrides  are  also  formed. 
With  nickel  at  400°,  no  polymerisation  occurs  but  the 
ethylene  is  decomposed  into  hydrogen  and  acetylene. 
Rapid  carbonisation  at  400°  and  complete  decom¬ 
position  at  545°  take  place  in  presence  of  cobalt.  No 
liquid  polymeridcs  are  formed.  Iron  polymerises 
ethylene  at  360°  to  a  colourless  oil  and  decomposes 
it  slowly  into  carbon  and  hydrogen.  At  425°,  decom¬ 
position  is  practically  complete.  A  small  percentage 
of  potassium  hydroxide  does  not  increase  the  poly¬ 
merisation  brought  about  by  the  iron.  Chromium 
oxide  docs  not  promote  activity  of  the  iron.  In¬ 
creased  pressure  does  not  permit  the  continuous 
formation  of  liquid  polymerides  owing  to  carbon 
deposition.  Pressure  studies  show  that  methane  is 
produced  from  ethylene  by  fission  of  the  twro  carbon 
atoms  to  yield  two  CH2  groups  which  are  subse¬ 
quently  hydrogenated.  L.  S.  Theobald. 

Oxidation  of  ammonia  to  nitrate  at  alkaline 
surfaces.  K.  A.  Hofmann  [with  K.  Leschewski, 
W.  Lemme,  H.  Galotti,  K.  Mayen,  and  W.  Gunde- 
lach].— Sec  B.,  1927,  600. 

Decomposition  of  hydrogen  sulphide.  H.  A. 
Taylor  and  C.  F.  Pickett  (J.  Physical  Chem.,  1927, 
31,  1212 — 1219). — The  decomposition  of  hydrogen 
sulphide  on  a  heated  platinum  filament  has  been 
studied  by  a  dynamic  method  at  948°,  1041°,  1138°, 
and  1269°.  The  curves  obtained  by  plotting  the 
amount  of  gas  decomposed  against  the  rate  of  flow 
show  a  general  increase  in  decomposition  with  in¬ 
creased  flow.  The  middle  portions  of  the  curves  for 
the  three  lowrer  temperatures,  however,  are  parallel 
to  the  flowr  axis,  showing  decomposition  to  he  inde¬ 
pendent  of  the  rate  of  flow  over  a  range  which 
shortens  with  a  rise  in  temperature.  The  temperature 
coefficient  for  these  portions  of  the  curves  is  T035 
per  10°,  and  the  heat  of  activation  calculated  from  the 
Arrhenius  equation  is  11,750  g.-cal.,  which  value,  at 
these  temperatures,  is  equivalent  to  the  heat  of  evapor¬ 
ation  of  sulphur  from  the  platinum  surface. 

The  suggested  mechanism  of  the  reaction  consists 
of  the  primary  adsorption  of  hydrogen  sulphide 
oriented  with  the  sulphur  atom  to  the  platinum,  a 
fission  of  the  adsorbed  molecule,  the  liberation  of 
hydrogen  and  the  subsequent  evaporation  of  sulphur 
from  the  heated  filament.  L.  S.  Theobald. 

Catalytic  synthesis  of  hydrocyanic  acid  from 
nitric  oxide  and  hydrocarbons.  E.  Elod  and  H, 
Nedelmann  (Z.  Elektrochem.,  1927,  33,  217—236).— 
Preliminary  experiments  showed  that  the  reaction 
between  nitric  oxide  and  ethylene  yields  hydrocyanic 
acid  in  amounts  which  increase  with  rising  reaction 
temperature.  At  1000°,  however,  ethylene  decom¬ 
poses  very  rapidly,  depositing  much  carbon  in  the 


reaction  tube,  and  polymerisation  products  (mainly 
aromatic  hydrocarbons)  are  also  produced.  Below 
900°  there  is  considerable  production  of  formaldehyde. 
Acetylene  and  nitric  oxide  givo  a  slightly  higher  yield 
of  hydrocyanic  acid  than  do  ethylene  and  nitric  oxide 
under  the  same  conditions,  but  there  is  a  greater 
production  of  polymerisation  products  and  of  form- 
aldehyde.  With  methane  and  nitric  oxide  much 
higher  temperatures  were  necessary  to  give  com¬ 
parable  yields  of  hydrocyanic  acid.  The  reaction 
between  nitric  oxide  and  ethylene  has  been  investig¬ 
ated  in  detail.  It  was  shown  to  be  a  surface  reaction 
and  various  catalysts  were  examined,  a  mixture  of 
equal  parts  of  alumina  and  quartz  proving  most 
effective,  and  by  its  use  the  production  of  form¬ 
aldehyde  was  eliminated.  Mixtures  of  nitric  oxide 
and  ethylene  with  hydrogen  and  sometimes  nitrogen 
were  passed  through  a  pear-shaped  tube  containing 
the  catalyst  heated  at  900°  and  the  amounts  of 
hydrocyanic  acid,  ammonia,  carbon  monoxide,  carbon 
dioxide,  methane,  water,  hydrogen,  nitrogen,  and 
carbon  produced  wrere  determined  under  various  con¬ 
ditions.  Increasing  the  proportion  of  ethylene  in  the 
mixture  increases  the  yields  of  hydrocyanic  acid, 
methane,  hydrogen,  and  carbon,  decreases  the 
amounts  of  carbon  monoxide  and  nitrogen,  whilst 
the  yield  of  ammonia  increases  to  a  maximum  and 
then  falls  off.  Increasing  the  proportion  of  hydrogen 
in  the  mixture  increases  the  yield  of  hydrocyanic 
acid,  and  decreases  the  decomposition  of  the  ethylene. 
With  nitrogen  added  instead  of  hydrogen  the  formation 
of  hydrocyanic  acid  is  always  less,  and  the  ethylene 
decomposition  greater.  Decreasing  the  period  of 
contact  with  the  catalyst  (from  1-3  to  0-7  seconds) 
lowers  the  yield  of  hydrocyanic  acid  but  increases 
that  of  ammonia  considerably.  The  decomposition 
of  the  ethylene  and  the  yield  of  carbon  monoxide  fall 
with  decreasing  period  of  contact,  whilst  the  pro¬ 
duction  of  water  increases  and  that  of  methane  is 
practically  constant.  Raising  the  temperature  over 
the  range  700 — 1000°  causes  a  rapid  increase  in  the 
yield  of  hydrocyanic  acid,  but  the  production  of 
ammonia  reaches  a  maximum  at  about  800°  and  then 
falls  sharply  to  a  very  low  value.  Rise  of  temper¬ 
ature  also  increases  the  decomposition  of  ethylene  and 
the  production  of  hydrogen  and  carbon,  but  the  yields 
of  methane  and  carbon  monoxide  are  practically  in¬ 
dependent  of  temperature  above  700°.  With  nitric 
oxide,  ethylene,  and  hydrogen  in  the  proportions 
1:2:2  at  950°  with  a  period  of  contact  of  !•"» 
seconds,  the  yield  of  hydrocyanic  acid  is  64-8%  ana 
that  of  ammonia  2-4%  (calculated  on  the  nitric  oxide 
used). 

From  a  detailed  examination  of  these  results  it  is 
concluded  that  the  first  stage  in  the  reaction  is  the 
reduction  of  nitric  oxide  to  ammonia,  part  of  which 
reacts  to  form  hydrocyanic  acid,  whilst  part  dis¬ 
sociates  into  hydrogen  and  nitrogen.  Ethylene 
decomposes  gradually  giving  methane,  hydrogen, 
and  carbon,  but  acetylene  and  highly  unsaturate 
hydrocarbon  residues  (CH2=  and  CH=)  arc  proba  y 
intermediate  products.  The  formation  of  hydro¬ 
cyanic  acid  is  then  completed  by  the  action  ot  lt' 
ammonia  either  on  ethylene  or  on  one  of  these  m  er" 
mediate  products.  Methane  and  solid  carbon  nee 
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scarcely  be  considered  in  this  connexion.  Carbon 
monoxide  is  probably  produced  by  the  interaction  of 
ethylene  with  the  water  vapour  formed  in  the  reduction 
of  nitric  oxide.  H.  J.  T.  Ellingham. 

Sintering  of  active  copper  catalysts.  F.  H. 
Constable  (J.C.S.,  1927,  1578 — 1584). — By  measure¬ 
ments  of  conductivity  and  of  surface  area  a  study  has 
been  made  of  the  reduction  of  catalytic  activity  and 
of  the  surface  area  which  occurs  when  an  active  copper 
catalyst  is  allowed  to  oxidise  in  air  at  210°.  The 
reduction  of  surface  area  on  sintering  at  440°  has  also 
ken  calculated.  These  results,  together  with  the 
influence  of  the  decrease  of  surface  area  on  the 
catalytic  dehydrogenation  of  alcohol,  indicate  that 
there  is  a  simultaneous  collapse  both  of  the  centres  of 
activity  of  the  surface  and  of  the  coarse  structure. 
The  conclusions  arc  reached  that  the  theories  of 
Taylor  and  of  Armstrong  and  Hilditch  attribute  to 
the  centres  of  activity  a  store  of  latent  energy  in 
excess  of  that  which  they  actually  possess,  and  that 
Pease  and  Constable’s  theories  are  more  in  accordance 
with  the  experimental  facts.  H.  F.  Gillbe. 

Temperature  and  activity  of  nickel  catalysts. 
I.  F.  Tkorbn  (Z.  anorg.  Chem.,  1927,  163,  367 — 
395). — The  relation  between  the  temperature  and  the 
activity  of  nickel  in  catalysing  the  reduction  by 
hydrogen  of  ethylene  to  ethane,  benzene  to  cyclo¬ 
hexane,  and  oxygen  to  water  has  been  studied  by 
following  the  pressure  within  a  closed  vessel  contain¬ 
ing  the  reactants  and  the  catalyst  when  the  temper¬ 
ature  is  gradually  raised.  It  is  found  that  with  rising 
temperature  there  is  a  series  of  small  temperature 
intervals  in  which  there  are  sudden  rapid  increases  in 
the  reaction  velocity,  one  of  which  is  much  the  greatest 
and  can  be  regarded  as  the  transition  from  slow 
catalysis  to  rapid  catalysis.  The  temperatures  at 
which  these  effects  commence  are  approximately  the 
same,  independent  of  the  nature  of  the  reaction  and 
of  the  way  in  which  the  catalyst  is  prepared.  In 
some  cases,  the  reaction  velocity  passes  through  a 
series  of  minima.  If  the  same  catalyst  is  used  for  a 
consecutive  series  of  reductions  of  ethylene  or  benzene 
not  separated  by  any  intervals,  the  temperature  at 
which  rapid  catalysis  commences  gradually  falls. 
Keeping  the  catalyst  in  an  atmosphere  of  hydrogen 
or  using  it  for  the  water  synthesis  has  the  reverse 
effect.  No  complete  explanation  of  the  observed 
phenomena  can  be  advanced,  but  it  is  suggested  that 
the  temperatures  at  which  sudden  increases  in  reaction 
velocity  occur  may  correspond  with  some  kind  of 
transitions  in  the  catalyst.  '  R.  Cpthill. 

Catalytic  activity  of  metallised  silica  gels.  I. 
Hydrogenation  of  ethylene.  V.  N.  Morris  and 
,  •  H,  Reyerson  (J.  Physical  Chem.,  1927,  31, 
1220—1229). — The  hydrogenation  of  ethylene  by 
suiea  gels  metallised  with  platinum,  palladium,  or 
copper  has  been  studied  by  the  streaming  method. 
The  first  two  metallised  gels  show  marked  and  uni- 
no,  CfalyUe  activity  over  the  temperature  range 
U— -AO15,  a  slightly  diminished  activity  at  the  higher 
temperatures  being  due  probably  to  diminished 
adsorption.  The  copper  gel  shows  a  variable  activity, 
m  *S  Rhinal  at  30°  and  maximal  at  2409. 

tyande  formation  is  suggested  as  an  explanation  of 


this  behaviour.  Catalytic  efficiency  decreases  with 
an  increase  in  the  rate  of  streaming  of  the  mixed  gases 
through  the  catalysts,  the  effect  being  greatest  with 
the  copperised  gel.  The  efficiency  of  the  catalysts  is 
inversely  proportional  to  the  partial  pressure  of  the 
ethylene  in  the  gaseous  mixture.  Silverised  gel  has 
no  catalytic  effect.  L.  S.  Theobald. 

Law  of  alternating-current  electrolysis  and 
the  electrolytic  capacity  of  metallic  electrodes. 
J.  W.  Shirley  and  C.  F.  Goodeve. — See  B.,  1927,  633. 

Poisoning  of  hydrogen  electrodes.  I.  A.  H.  W. 
Aten,  P.  Bruin,  and  W.  de  Lanqe  (Ree.  trav.  ehim., 
1927,  46,  417 — 429). — The  poisoning  of  the  hydrogen 
electrode  by  arsenious  oxide  is  influenced  by  the  area 
and  surface  condition  of  the  electrode,  the  presence 
of  oxygen,  the  nature  of  the  electrolyte,  and  the 
agitation  of  the  solution.  The  extent  of  the  poisoning 
is  increased  by  decreasing  the  area  of  the  electrode 
and  the  thickness  of  the  platinum  coating,  and  by 
increasing  the  rate  of  passage  of  hydrogen  and  the 
concentration  of  oxygen.  Poisoning  takes  place  in 
two  stages,  the  first  being  an  acute  poisoning  from 
which  the  electrode  recovers  after  a  short  interval, 
and  the  second  a  permanent  poisoning  which  in¬ 
creases  for  several  days.  Hydrogen  sulphide  and 
potassium  cyanide  have  but  slight  poisoning  action, 
whilst  mercuric  chloride  at  low  concentrations  has 
an  influence  similar  to  that  of  arsenious  oxide.  In 
order  to  reduce  errors  due  to  a  poison,  when  present, 
it  is  recommended  that  a  large  electrode,  coated  with 
platinum-black,  be  used,  that  the  hydrogen  be  free 
from  oxygen,  and  that  the  hydrogen  current  be 
stopped  immediately  before  taking  a  reading. 

H.  F.  Gillbe. 

Electro-deposition  of  chromium  from  chromic 
acid  solutions.  I.  Stscherbakov  and  O.  Essin 
(Z.  Elektrochem.,  1927,  33,  245— 262).— 25% 

chromic  acid  solutions  containing  various  amounts 
of  sulphuric  acid  or  sulphates  have  been  electrolysed 
with  a  current  density  of  0-15  amp./cm.2  and  a 
current  concentration  "of  0  03  amp./cm.3,  using  a 
platinum  anode  and  an  iron  cathode  without  a 
diaphragm.  During  prolonged  electrolysis  frequent 
measurements  were  made  of  the  concentrations  of 
chromic  acid,  CCr0,,  and  hydrogen  ions,  Ca-,  and  of 
the  current  efficiencies  of  cathodic  reduction,  rjR,  of 
anodic  oxidation,  rj0,  and  of  chromium  deposition. 
With  pure  chromic  acid  solutions,  these  efficiencies 
are  zero,  all  the  current  being  used  in  producing 
hydrogen  and  oxygen,  and  it  is  only  in  the  presence  of 
an  anion  other  than  the  chromate  ion  that  reduction 
occurs.  With  solutions  containing  sulphate  ions,  ijR 
is  initially  100%  but  decreases  notably  during  elec¬ 
trolysis,  whilst  ?>0  and  i/a,  which  are  initially  zero, 
gradually  increase  :  during  this  stage  C'crt)l  and  Ou. 
decrease"  Eventually,  a  condition  is  reached  in  which 
the  composition  of  the  solution  is  practically  con¬ 
stant,  tjr  being  also  constant  and  always  greater  than 
Vo,  which  now  increases  only  very  slowly.  r/a,  which 
reaches  a  maximum  just  before  the  condition  of  con¬ 
stant  composition  is  attained,  should  be  equal  to 
rjx—TjQ :  this  is  found  to  be  so,  if  it  is  assumed  the 
chromium  results  from  the  discharge  of  chromic  ions. 
These  effects  are  quantitatively  the  same  whether  the 
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sulphate  ion  is  added  as  sulphuric  acid,  potassium 
sulphate,  or  chromic  sulphate,  but  the  nature  of  the 
cation  has  somo  effect  on  tho  physical  character  of 
the  deposited  chromium.  Increasing  the  sulphato 
concentration  changes  the  conditions  in  the  constant 
composition  stage,  0CtOi  being  lowered  and  »/B,  rj0, 
and  ?jcr  increased.  With  14  g.  of  sulphuric  acid  per 
litre,  the  steady  value  of  GCl0t  is  about  70%  of  its 
original  value  and  the  maximum  is  about  12%. 
With  high  concentrations  of  sulphuric  acid,  docs 
not  exhibit  a  maximum  but  falls  gradually  throughout 
the  electrolysis.  Breaking  the  circuit  for  a  time 
produces  a  notable  but  only  temporary  increase  in  yCr. 
A  fresh  iron  cathode  substituted  for  tho  chromium- 
coated  one  acts  similarly,  but  to  a  smaller  extent. 
Reducing  tho  current  density  had  no  effect  except 
to  give  smoother  and  brighter  deposits.  The  low 
values  of  yB  in  the  condition  of  constant  composition 
suggest  that  an  invisible  film  on  the  cathode  is  prevent¬ 
ing  reduction  of  chromic  acid.  In  pure  chromic  acid 
solutions,  the  film  is  probably  so  continuous  that  only 
hydrogen  ions  can  penetrate  it,  but  its  density  is  less 
when  sulphate  ions  are  present.  Under  such  con¬ 
ditions,  the  film  begins  to  be  effective  only  when  a 
notable  concentration  of  chromic  sulphate  has  been 
produced  ;  chromium  deposition  increases  as  chromic 
ions  accumulate.  On  continued  electrolysis  the  film 
becomes  so  dense  that  discharge  of  chromic  ions  is 
also  hindered,  yc,  falls  again,  and  hydrogen  evolution 
increases.  The  increasing  denseness  of  the  film  is 
attributed  to  colloidal  substances  in  the  partly 
reduced  solution  being  carried  to  the  cathode  by 
cataphoresis.  By  electrolysis  with  a  diaphragm, 
between  tho  electrodes  a  visible  cathode  film  is  pro¬ 
duced.  In  order  to  obtain  a  high  current  efficiency 
of  chromium  deposition,  the  accumulation  of  colloid 
at  the  cathode  must  be  kept  down  ;  this  can  be 
achieved  by  using  a  low  current  concentration,  by 
stirring  the  electrolyte,  or  by  occasional  interruption  of 
the  current.  H.  J.  T.  Elllngham. 

Electro-deposition  of  chromium  from  chromic 
acid  baths.  H.  E.  Haring  and  W.  P.  Barrows. — 

See  B.,  1927,  607. 

Electrolysis  of  copper  in  presence  of  gelatin. 
C.  Marie  and  A.  Buefat  (J.  Chim.  phys.,  1927,  24, 
470 — 481). — When  a  solution  of  copper  sulphate  is 
electrolysed  in  the  presence  of  gelatin  the  weight  of 
copper  deposited  is  apparently  greater  than  corre¬ 
sponds  with  the  current  passed.  The  excess  is  due 
to  a  mixture  {2  : 1  approx.)  of  gelatin  with  adsorbed 
copper  sulphate.  The  amount  is  independent  of 
the  current  density,  but  depends  on  the  gelatin 
concentration  of  the  bath.  The  relation  between 
the  excess  w'eight  S  and  gelatin  concentration  C  may 
be  expressed  by  the  equation  S=KCb,  where  K  is  a 
constant.  S  appears  to  be  approaching  a  limiting 
value  in  the  neighbourhood  of  5%,  M.  S.  Burr. 

Couple  deposition  of  metals.  R,  Saxon  {Chem. 
News,  1927,  135,  33;  cf.  this  vol.,  322).— When  iron 
and  carbon  electrodes  are  placed  in  copper  sulphate 
solution  and  connected  outside  the  liquid,  copper  is 
deposited  principally  on  the  iron,  but  also  to  a  smaller 
extent  on  the  carbon.  With  copper  nitrate  as 
electrolyte,  considerable  quantities  of  colloidal  ferrous 


and  copper  hydroxides  are  produced.  Meldram’s 
acid-resisting  metal  produces  less  hydroxide.  Theeffeet 
of  attaching  a  metal  spiral  to  electrodes  of  this  metal 

in  copper  sulphate  solution  is  described. 

G.  A.  Elliott. 

Electrolytic  reduction  of  acetone  and  the 
theory  of  electrolytic  reduction.  E.  Muller  (2, 
Elcktrochem.,  1927,  33,  253 — 259). — Solutions  of 
acetone  in  40%  sulphuric  acid  have  been  electrolysed 
in  a  diaphragm  cell  under  various  conditions  and 
using  various  cathode  materials  (cf.  Tafel,  A.,  1912, 
i,  8).  The  cathode  potential  wras  measured  and  the 
gaseous  reduction  products  w'ere  collected  and  analysed. 
The  current  efficiency  for  the  production  of  propane 
was  determined  as  well  as  the  efficiency  of  total 
cathodic  reduction.  Rise  of  temperature  or  increase 
of  current  density  (from  0-1  to  0-25  amp. /cm.2) 
tends  to  increase  both  current  efficiencies.  The  total 
current  efficiency  of  reduction  decreases  with  change 
of  cathode  material  in  the  sequence,  amalgamated 
zinc,  cadmium,  mercury,  lead,  silver,  becoming 
zero  with  copper  and  platinum.  The  sequence  of 
current  efficiencies  of  propane  formation  is  the  same 
except  that  silver  and  lead  are  interchanged.  The 
cathode  potential,  liownver,  decreases  in  the  order, 
lead,  mercury,  amalgamated  zinc,  cadmium,  copper, 
platinum,  silver,  showing  that  the  progress  of  reduc¬ 
tion  is  determined  not  only  by  the  cathode  potential 
but  also  by  specific  catalytic  effects  of  the  different 
metals.  Propane  is  the  principal  reduction  product 
except  at  mercury  cathodes.  Other  products  are 
isopropyl  alcohol  and  pinacone,  but  at  mercury  and 
lead  cathodes  metal  alkyls  are  also  produced  and  at 
these  two  metals  the  cathode  potential  is  actually 
more  negative  than  in  the  electrolysis  of  pure  40% 
sulphuric  acid  under  similar  conditions.  With  other 
metals  a  small  depolarising  effect  is  produced  by  the 
presence  of  tho  acetone.  In  the  chemical  reduction 
of  acetone,  propane  has  not  been  hitherto  recorded 
as  a  reduction  product,  but  it  is  obtained  by  chemical 
reduction  with  amalgamated  zinc.  A  heavier  hydro¬ 
carbon,  which  seems  to  be  essentially  propylene,  is 
also  produced,  however,  whereas  electrolytic  reduction 
gave  no  such  product. 

In  a  discussion  of  the  theory  of  electrolytic  reduc¬ 
tions,  it  is  suggested  that  the  mechanism  in  the  pre¬ 
sent  case  involves  the  formation  of  surface  compounds 
according  to  equations  such  as  (CH3)2C(OH)2+M-r 
O  =  (CH3)aC(0H)  .  .  .M+OH'  and  (CH3)2C(OH)2-j~ 
2M+ 2©  =  (CH3)2C  .  .  .  2M+20H',  where  M  is  an 
atom  of  the  cathode  metal.  These  surface  com¬ 
pounds  are  supposed  to  have  a  single  electron  shared 
between  each  metal  atom  and  the  acetone  residue. 
The  former  compound  can  then  react  according 
to  the  schemes,  (CH3)2C(OH)  .  .  .  M+Q=M+ 
(CH3)2C(OH)',  or  (CH3),C(OB)  .  .  -  M=M-r 
(CH3)2C(OH)' ;  similarly  the  latter  gives  (Cff3l2b  ■ 
Reaction  of  the  former  ion  with  a  hydrogen  iou 
gives  isopropyl  alcohol  or  with  acetone  gives  pinacone 
and  a  hydroxyl  ion,  whilst  reaction  of  the  latter  ion 
with  two  hydrogen  ions  gives  propane.  Some  sue 
mechanism  is  necessary  in  order  to  account  for  t  e 
observed  specific  effects  of  the  different  metals,  t  e 
formation  of  metal  alkvls  can  also  then  be  explainer . 

H.  J.  T.  Ellingham. 


charge  can  be  passed  through  ethyl  alcohol,  the 
liquid  conducting  the  current,  but  sparks  pass  tlrrough 
the  vapour  alone.  Only  a  small  quantity  of  carbon 
is  deposited,  but  the  gases  contain  a  considerable 
quantity  of  carbon  monoxide,  and  there  is  a  distinct 
odour  of  acetaldehyde.  When  a  1-25  cm.  spark,  with 
a  primary  current  of  2  amp.,  is  passed  between 
copper  electrodes  through  acetylene,  the  spark  gap, 
after  the  first  flash,  is  bridged  by  fine  carbon  threads 
conducting  the  current.  M.  S.  Bubs. 

Chemical  method  for  the  standardisation  of 
ultra-violet  light.  J.  E.  Moss  and  A.  W.  Knaxt. 
-See  B„  1927,  635. 

Role  of  water  in  the  photochemical  decom¬ 
position  of  zinc  sulphide.  H.  B.  Weiser  and  A.  D. 
Garrison  (J.  Physical  Chem.,  1927,  31,  1237—1245; 
of.  Schleede,  A.,  1923,  ii,  813 ;  Maass  and  Kempf, 
ibid.,  491). — Mainly  a  theoretical  discussion  of  the 
role  of  water  in  the  photochemical  decomposition  of 
zinc  sulphide.  Zinc  sulphide  is  not  photochemically 
decomposed  by  ultra-violet  light  in  the  absence  of 


at  that  temperature.  If  the  ratio  of  barium  oxide 
to  silica  in  tho  original  mixture  lies  between  1  and 
0-2,  the  amount  of  silica  entering  into  reaction 
increases  with  increase  in  the  relative  amount  present, 
but  the  amounts  of  the  two  components  reacting 
do  not  approach  any  stoieheiometrie  ratio.  If,  on 
the  other  hand,  the  value  of  the  above  ratio  exceeds 
about  2,  theratio  of  the  reactants  tends  to  2BaQ :  lSi02. 
Addition  of  sodium  carbonate  to  the  system  causes 
the  reaction  to  start  at  about  400°.  Nevertheless, 
conductivity  measurements  show  that  no  fused 
eutectic  is  present  at  the  beginning  of  the  reaction. 
The  behaviour  of  the  mixtures  NaaC03-BaC03--2Si02 
•and  Na2C03-BaC03- 6Si02  has  been  examined  in 
detail.  R.  Cuthill. 

Spontaneous  ignition  of  sodium  sulphide.  A. 
Meurice  (Ing.  Cliim.,  1925,  9,  81— SS). — Spontaneous 
ignition  of  crude  anhydrous  sodium  sulphide  in 
oxygen  does  not  take  place  unless  the  material  is 
heated  locally  below  red  heat,  or  when  it  is  cooled  to 
100°  and  again  exposed  to  a  current  of  oxygen. 
Powdered,  but  not  molten,  sodium  sulphide  con- 
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salts),  and  for  non-equimoleeular  solutions  a  mixture 
of  this  salt  and  one  richer  in  sodium  acetate  the  com¬ 
position  of  which  was  not  determined.  J.  Grant. 

Double  sulphates  of  the  alkali  and  rare-earth 
metals.  IX .  Neodymium  rubidium  sulphates, 
F.  Zambokini  and  V,  Caglioti  (Atti  R.  Accad. 
Lincei,  1927,  [vi],  5,  030 — 030). — The  system 

Nd2(S04)3-Rb2S04-H20  has  been  investigated  at 
25°.  The  double  sulphate,  Nd2(S04)3,Rb2S04,8H20, 
is  in  equilibrium  with  solutions  containing  up  to 
4-73%  of  neodymium  sulphate  and  from  1-2  to  45% 
of  rubidium  sulphate.  The  crystals  have  a:b: c— 
0-3015  : 1 : 0-921 ;  j3=96°  40'.  K,  W.  Lent. 

Basic  beryllium  carbonate.  F.  Taboury 
(Compt.  rend.,  1927,  185,  275— 277).— The  decom¬ 
position  product  at  100°  of  beryllium  ammonium 
carbonate  prepared  by  precipitation  of  pure  beryllium 
sulphate  with  ammonia  in  presence  of  a  stream  of 
carbon  dioxide  has  not  the  composition 
C02,3Be0,5H»0,  as  is  usually  supposed,  but  contains 
ammonia.  This  is  not  easily  washed  out  with  a 
solution  of  carbon  dioxide  in  water,  and  after  20  years 
the  ammonia  and  water  contents  are  lowered  only 
slightly.  The  removal  of  water  and  of  ammonia  is 
slightly  accelerated  by  the  presence  of  concentrated 
sulphuric  acid,  and  by  washing  under  pressure, 
respectively.  J.  Grant. 

Action  of  strontium  oxide  and  lead  oxide  on 
aluminosilicates.  B.  Garre  (Z.  anorg.  Chern., 
1927,  164,  202 — 206;  cf.  Tammann  and  Grevemeyer, 
A.,  1925,  ii,  580).— The  heating  curves  for  mixtures 
of  barium  oxide  with  nepheline,  orthoelase,  or  leucite 
show  that  an  evolution  of  heat  commences  at  about 
435°,  the  effect  being  more  pronounced  if  hydrated 
mixtures  are  examined.  Alumina  is  much  more 
readily  attacked  by  barium  oxide  than  is  silica, 
although  the  heat  of  reaction  is  smaller,  so  that  it 
seems  that  the  extent  of  interaction  in  mixtures  of 
solids  depends  not  on  the  magnitude  of  the  accom¬ 
panying  heat  effects  but  only  on  the  diffusibility 
of  the  reactants  through  the  resultants.  Mixtures  of 
lead  oxide  with  quartz,  alumina,  or  the  above  silicates 
first  evolve  heat  at  about  710°,  but  with  the 
silicates  the  electrical  resistance  of  the  mixtures 
falls  suddenly  above  675°,  owing  to  the  formation  of 
fused  eutectics.  Lead  aluminate  may  be  obtained 
by  heating  an  intimate  mixture  of  finely-powdered 
lead  oxide  and  alumina  at  700°  for  a  long  time,  the 
reaction  occurring  entirely  in  the  solid  state.  Lead 
oxide  attacks  alumina  more  readily  than  it  attacks 
silica.  R.  Cuthill. 

Samarium  sulphide.  W.  Klemm  and  J.  Rock- 

stroh  (Z.  anorg.  Chem.,  1927,  163,  253—256).— 
Heading  samarium  sulphate  in  hydrogen  sulphide 
at  500—600°  does  not  give  a  pure  sulphide,  some 
oxide  always  being  formed.  At  800—860°,  however, 
the  nearly  pure  sulphide,  with  df  5-82,  is  obtained 
after  long  heating.  There  are  some  signs  of  the 
existence  of  a  poiysulphide.  R.  Cuthill. 

Activation  of  wood  charcoal  hy  progressive 
oxidation  in  relation  to  bulk  density  and  iodine 

adsorption.  A.  B.  P.  Pace  fJCS  19*77  1476 _ 

1494).— A  considerable  quantity  of  wood  charcoal  of 


uniform  quality  was  prepared,  and  portions  were 
oxidised  by  heating  in  mixtures  of  oxygen  and 
nitrogen  under  rigidly  controlled  conditions  of  temper¬ 
ature,  time  of  treatment,  and  the  composition  and  rate 
of  passage  of  the  oxidising  gas.  The  bulk  density  of 
the  charcoal  is  independent  of  the  degree  of  oxidation 
when  the  latter  takes  place  at  500°,  but  at  higher 
temperatures  it  decreases  regularly  with  increase 
of  the  degree  of  oxidation.  The  adsorption  isotherms 
obtained  by  determining  the  quantity  of  iodine 
removed  from  benzene  solutions  of  iodine  of  con¬ 
centrations  between  0-21V  and  0  0  lAr  are  mostly 
parabolic,  the  variations  of  the  two  Freundlioh 
constants  being  reciprocal ;  with  increasing  oxidation 
the  exponent  at  first  decreases,  then  increases  rapidly, 
and  finally  decreases  slowly.  The  suggestion  is 
made  that  the  rapid  variations  correspond  with  a 
change  in  the  number  of  attracting  centres  per  unit 
surface  area  of  the  charcoal,  and  that  the  slow  change 
is  due  to  increase  of  surface  area  per  unit  weight. 
These  views  are  supported  by  the  nature  of  the  bulk 
density  curves.  H.  F.  Gellbe. 


Azido  mixed  salts.  A.  C.  Vournazos  (Z.  anorg. 
Chem.,  1927, 164,  263 — 273). — The  following  white  or 
colourless  compounds  have  been  obtained  by  the 
reaction  in  methyl  alcohol  or  acetone  solution  of 
sodium  azide  and  a  salt :  with  arsenious  chloride, 
Na8[AsBr3(N3)g] ;  with  arsenious  iodide, 
Na3[AsI3,(N3)8] ;  with  zinc  c  lloride,  [ZnC4,N3]Na ; 
with  zinc  bromide,  [ZnBr2,N3]Na ;  with  zinc  iodide, 
[ZnI2,N3]Na;  with  zinc  cyanide,  [ Zn ( CN ) , , ( N 6]N  a 6 ; 
with  zinc  formate,  [Zn(HC02)2,N:!)Na ;  with  zinc 
acetate,  [Zn(CH3-C02)2,N3]Na.  In  general,  all  the 
soluble  azides  form  similar  compounds  with  a;  great 
variety  of  zinc  salts.  The  triple  compounds 
tZn(N03)2,4ZnCI2,N3]Na.j,6H20,  2ZnI2,2NaN3,AgI, 
and  PbI2,4(ZnL>,NaN,)  have  been  obtained. 

R.  Cuthill. 


Hyposulphurous  acid.  M.  Bazlen  (Ber.,  1927, 
60,  [R],  1470— 1479).— The  following  evidence  is 
adduced  in  favour  of  the  view  that  the  compounds 
of  aldehydes  with  sulphurous  and  sulphoxylic  acids 
are  hydroxysulphonic  and  hydroxysulphinic  aeid3 
{cf.  Raschig,  A.,  1926,  598)  and  that  hyposulphurous 
acid  is  disulphinie  acid,  H-S02-SOaH.  The  formation 
of  the  latter  compound  by  reduction  of  sulphurous 
acid  is  thus  readily  explained  and  the  formulation, 
as  contrasted  with  that  of  a  mixed  anhydride,  is  w 
harmony  with  the  stability  of  the  sodium  salt  only  m 
presence  of  an  excess  of  alkali  hydroxide.  Powerfu 
oxidising  agents,  such  as  iodine,  cause  rupture  o 
the  S“S  linking  with  production  of  sulphate  in  place 
of  the  expected  dithionate.  Under  certain  conditions, 
manganese  dioxide,  potassium  permanganate,  or 
nickel  oxide  cause  the  formation  of  dithiome  aei  , 
which  is  also  obtained  from  sulphurous  acid,  in 
alkaline  solution,  however,  dithionate  is  either  no 
obtained  or  produced  only  in  subordinate  amoun 
from  sulphite.  Formaldehyde  and  sodium 

sulphite  vield  sodium  hydroxymethane-sulpnona 

and  -sulphinate,  the  salt  thus  suffering  fission  vita 
addition  of  water  in  the  same  manner  as  the  ditlnona 
Sodium  hydroxy-methanesulphinate  and  so  u 
hydrogen  sulphite  give  sodium  hyposulphite  ai 
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formaldehyde.  The  free  hydroxysulphonic  acids  are 
extremely  unstable,  whereas  the  hydroxysulphinie 
acids  are  stable. 

Hydroxymethanesulphonie  acid  is  monobasic, 
whereas  the  corresponding  sulphinic  acid  gives  salts 
of  the  types,  OH-0H2-SO2X  and  0X-CH2-S02X.  The 
di-zinc  salt  is  prepared  as  the  trihydrate  and  mono- 
hydrate  which  when  heated  at  160 — 165°/vacuum 
afford  the  anhydrous  compound  :  the  composition  of 
the  latter  compound  and  its  stability  towards  heat 
are  considered  to  establish  that  the  secondary  salts 
are  formed  from  the  primary  compounds  by  an 
alkoxide  reaction.  This  conclusion  is  confirmed 
by  the  observations  that  secondary  salts  do  not  give 
amino-compounds  and  only  primary  salts  can  be 
obtained  from  the  amino-derivatives  of  mono-salts. 
Attempts  to  prepare  secondary  salts  by  the  action 
of  zinc  oxide  or  calcium  hydroxide  on  the  zinc  or 
calcium  salts  of  the  amino-compounds  from  aldehyde- 
sulphinic  acids  were  unsuccessful  and  the  preparation 
of  anhydrous  zinc  anilinomethanesulphinate  shows 
that  the  sulphoxylic  acids  caimot  be  ortho-acids. 
The  production  of  a  di  barium  salt  from  the  condens¬ 
ation  product  of  sodium  hydroxymethanesulphinate 
and  monomethylaniline  (cf.  Forkc,  Diss.,  Berlin, 
1923)  could  not  be  confirmed.  The  diformaldehyde- 
sulphoxylie  acid  described  by  Binz  (A.,  1918,  i,  4) 
must  be  regarded  as  dihydroxymethylsulphone ;  the 
ready  loss  of  one  formaldehyde  molecule  from  this 
compound  is  exactly  analogous  to  the  instability  of 
'phenyl-a-hydroxyethyls'ulphone,  m.  p.  52°,  prepared 
from  benzenesulphinic  acid  and  acetaldehyde  in  ether. 

Methanesulphinic  acid  is  oxidised  by  iodine  to 
methancsulphonic  acid  as  final  product.  Hvdroxy- 
methanesulphonic  acid  is  however  converted  into 
sulphuric  acid  and  formaldehyde.  With  permangan¬ 
ate  at  0°  and  in  presence  of  magnesium  chloride  it 
gives  hydroxymethanesulphonie  acid.  H.  Wren. 

Compound  intermediate  between  vanadium 
sulphate,  V205,«S03  and  vanadyl  sulphate, 
VQS04.  V.  Auger  and  C.  Bichner  (Compt.  rend., 
1927,  185, 208 — 210). — The  slow  reduction  by  sulphur 
dioxide  of  a  solution  of  a  vanadic  salt  in  sulphuric  acid 
by  sulphur  dioxide  gives  rise  to  an  indigo-coloured 
solution  intermediate  in  composition  between  the 
vanadic  and  vanadyl  states.  It  is  also  produced  on 
mixing  solutions  containing  equal  proportions  of  the 
sulphates  of  the  oxides  V203  and  V204.  It  has  not 
been  possible  to  isolate  this  vanadic  vanadyl  sulphate 
ln  ^  crystalline  state,  but  the  conditions  of  stability 
°f  its  solution,  and  its  absorption  spectrum,  have 
been  determined.  The  colour  is  readily  dispersed 
by  ackl,  but  is  regenerated  on  the  addition  of  water, 
be  formula  HS04-V0(0H)-S04-V(0H).-HS04  is 
suggested.  j  Grant. 

Inter-relationships  of  the  sulphur  acids.  H. 
hASSErr  and  R.  G.  Durrant  (J.C.S.,  1927,  1401— 
bB),  \Yhen  sulphoxylic  acid  is  liberated  by 

yilrolysis  from  sodium  formaldehydesulphoxylate 
1  readl!.Y  decomposes  into  hydrogen  sulphide  and 
u  Pnurous  acid ;  from  this  and  other  evidence  it 
concluded  that  the  hydrolysis  of  sulphur  takes 
w  ding  to  the  reaction  S2+2H20x^H2S-f 
The  mechanism  of  the  decomposition  of 


sulphoxylic  acid  and  its  bearing  on  the  initial  stage 
in  the  Wackenroder  reaction  are  discussed.  On 
decomposition,  hyposulphurous  acid  yields  hydrogen 
sulphide  as  well  as  sulphur  dioxide.  The  colour  of 
this  compound,  or  an  isomeride,  and  of  other  sulphur 
compounds,  is  attributed  to  the  presence  of  a  sulphur 
atom  with  a  10-electron  sheath. 

The  decomposition  of  thiosulphuric  acid  may 
occur  in  three  ways,  expressed  by  the  equations  : 
H2S20,^H2S03+S,  2H2S203^H2S+H2S306,  and 
2H2S203^=^H20-{-H2S405.  The  decomposition  of 
thiosulphuric  acid  as  expressed  by  the  first  of  these 
equations  is  probably  bimolecular,  involving  a 
diatomic  sulphur  molecule.  The  second  method  of 
decomposition  is  an  essential  step  in  the  Wackenroder 
reaction,  trithionic  acid  being  the  primary  thionic 
acid  formed  both  in  the  decomposition  of  thiosulphates 
and  in  the  Wackenroder  reaction.  Thiosulphates 
probably  never  decompose  with  the  direct  formation 
of  sidphate,  which  is  produced  from  trithionate. 
Decomposition  of  thiosulphates  into  the  new  anhydro- 
acid,  H2S40g,  and  the  oxidation  of  the  latter  by 
methylene-blue  to  tetrathionic  acid  are  described. 
The  modes  of  hydrolysis  and  structural  formula  of 
the  thionic  acids  are  discussed.  H.  B.  Gillbe. 

Reaction  of  sulphur  with  aluminium  and 
magnesium.  H.  Danneel  and  K.  W.  Brohlich 
(Z.  angew.  Chem.,  1927,  40,  809). — Rapid  ignition 
of  an  aluminium-sulphur  mixture  by  means  of  a 
mixture  of  magnesium  and  barium  peroxide  resulted 
in  an  explosive  reaction.  A  5  g.  mixture  of  sulphur 
and  magnesium,  ignited  by  a  little  potassium  chlorate 
and  sulphur,  shattered  the  jaws  of  a  strong  iron 
stand.  A.  Cousen, 

Reaction  between  manganese  salts  and  sodium 
hypochlorite  in  presence  of  certain  other  salts. 
B.  E.  Dixon  and  J.  L.  White  (J.C.S.,  1927,  1469 — 
1476). — Sodium  hypochlorite  precipitates  manganese 
almost  quantitatively  from  a  solution  of  a  manganous 
salt  as  hydrated  manganese  dioxide.  The  presence 
of  certain  other  salts,  notably  those  of  copper,  cobalt, 
nickel,  and  molybdenum,  causes  permanganate  to  be 
the  main  product.  A  study  has  been  made  of  the 
relationships  between  the  time  of  heating,  the  volume 
of  oxygen  evolved,  and  the  quantity  of  permanganate 
produced  :  permanganate  formation  practically  ceases 
after  boiling  for  about  3  min.,  by  which  time  about 
one  third  of  the  total  oxygen  evolution  has  taken 
place.  The  catalytic  influence  of  cobalt  differs 
fundamentally  from  that  of  copper  in  that  it  is 
scarcely  affected  by  hydroxyl-ion  concentration,  that 
the  quantity  of  permanganate  formed  decreases  as 
the  proportion  of  manganous  salt  is  increased,  and 
that  a  different  type  of  precipitate  is.  formed,  the 
cobalt  being  incompletely  precipitated  even  on  pro¬ 
longed  boiling.  The  necessary  condition  for  the 
quantitative  oxidation  of  a  manganous  salt  to  per¬ 
manganate  in  presence  of  cupric  salts  is  the  neutrality 
of  the  solution,  which  may  be  maintained  by  a  sodium 
carbonate-sodium  hydrogen  carbonate  buffer  solu¬ 
tion,  "  H.  B.  Gillbe. 

Active  iron.  A.  Simon  and  K.  Kotsckau 
[with  W.  Gutman N  and  G.  Buss]  (Z.  anorg.  Chem., 
1927,  164,  101— 126).— Using  5—10  c,c,  of  a  0-5% 
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alcoholic  solution  of  guaiacum  resin  per  250  c.c.  of 
water,  a  blue  colour  is  produced  by  5-0  X. I  O'6  g.  of 
ferrous  iron  in  presence  of  hydrogen  peroxide  in 
1  litre  of  neutral  solution,  and  6-8  XlO-5  g.  in  a 
slightly  acid  solution.  The  best  results  are  obtained 
by  adding  the  hydrogen  peroxide  to  the  mixture  of 
ferrous  salt  and  guaiacum  solution.  Light  should 
be  excluded,  and  appreciable  amounts  of  acetic  or 
hydrochloric  acid  interfere,  whereas  alkaline  solutions 
do  not  give  the  test  at  all.  If  “  ferrum  redactum  ” 
is  ground  up  in  a  mortar,  it  commences  to  give  the 
benzidine  and  guaiacum  resin  reactions,  ferrous 
hydrogen  carbonate  being  formed  by  atmospheric 
moisture  and  carbon  dioxide.  By  filtration  of  a 
suspension  of  the  activated  preparation  through  a 
membrane  filter,  an  active  liquid  is  obtained,  but 
this  gradually  loses  its  activity,  the  activity  towards 
benzidine  and  guaiacum  resin  being  a  function  of 
the  ferrous-ion  concentration.  The  activity  of  the 
liquor  in  respect  of  the  catalysed  decomposition  of 
hydrogen  peroxide  is  scarcely  different  from  that  of 
the  liquor  obtained  from  untreated  ferrum  redactum, 
so  that  it  is  uncertain  whether  the  therapeutic 
efficacy  is  improved  by  the  grinding.  By  filtering  a 
suspension  of  ferrum  redactum  in  oxygen-free  water 
saturated  with  carbon  dioxide  through  a  membrane- 
filter,  a  liquid  results  which  is  active,  and  retains  its 
activity  for  weeks,  even  if  light  is  not  excluded, 
provided  that  it  is  kept  out  of  contact  with  air. 
The  effect  of  ultra-violet  radiation  is  very  slight  so 
long  as  air  is  carefully  excluded.  It  is  concluded 
that  the  activity  of  natural  waters  containing  iron 
depends  on  the  presence  of  ferrous  iron,  and  when 
this  is  oxidised  the  activity  disappears.  Cobaltous, 
nickelous,  manganous,  mercurous,  and  cuprous  salts 
or  the  ground-up  metals  give,  in  presence  of  hydrogen 
peroxide,  the  benzidine  and  guaiacum  resin  reactions, 
whilst  cadmium  and  zinc  do  not  do  so. 

R.  Cuthill, 

Precipitation  of  iridium  from  its  solutions  by 
hydrogen  under  pressure.  V.  Ipatiev  and  J. 
Axdreeyski  (Compt.  rend.,  1927,  185,  357—359).— 
The  authors’  method  (A.,  1926,  1219)  has  been 
extended  to  chloroiridate  solutions  at  100°  and  103°. 
As  in  the  case  of  platinum  the  production  of  metal 
is  greatest  at  low  concentrations,  and  increases  with 
pressure,  temperature,  and  time.  Under  the  same 
conditions  iridium  is  deposited  more  completely  than 
platinum  at  100°.  In  cases  of  incomplete  precipit¬ 
ation  a  blue,  unstable  solution  of  colloidal  iridium  is 
produced.  J.  Grant, 

[Decomposition  of  iron  carbide  by  acids.] 

T.  Millker  (2.  anorg.  Chem„  1927,  164,  186— 
188). — Extrapolation  of  Eucken  and  Fried’s  data  for 
the  equilibrium  C+2H2^±=CH4  (A.,  1925,  ii,  97) 

shows  that  the  separation  of  solid  carbon  when  iron 
carbide  is  treated  with  acids  such  as  acetic  acid  is 
due  to  the  inertness  of  the  carbon  rather  than  to 

the  hydrogen  tension  on  the  carbide  being  too  small 
for  complete  reduction  of  the  carbon,  as  Schenck 
and  Stenkhoff  have  suggested  {this  vol.,  532).  It  is 
further  probable  that  of  the  two  reactions  Fe,C4- 
6H  ==3Fc"--hCirr{-H2  and  Fe3C+6H,==3Fe"-f C+ 
33ET2  the  latter  occurs  to  the  greater  extent  with  both 


strong  acids  and  moderately  strong  acids  because  it 
involves  the  greater  heat  effect.  R.  Cltbul, 

Weakening  of  the  oxidising  properties  of  ferric 
chloride  on  warming.  M.  J.  Gramenitzki  (Bio- 
chem.  Z.,  1927,  185,  430— 432).— The  oxidation  of 
guaiacum,  and  the  liberation  of  iodine  from  potassium 

iodide,  by  ferric  chloride  are  much  delayed  if  the 
ferric  chloride  solution  has  been  recently  boiled; 
when  kept,  the  cooled  solution  gradually  regains  its 
original  oxidising  activity.  The  effect  may'  be  due 
to  diminution  of  the  dissociated  ferric  chloride  mole¬ 
cules  on  boiling;  an  analogy  is  drawn  between  this 
phenomenon  and  the  behaviour  of  certain  enzymes 
towards  heat.  C.  R.  IlAmKQTON, 

Production  of  fluorite  in  the  electric  furnace. 

D.  C.  Stockbarqer. — Sec  B,,  1927,  600. 

Preparation  of  boron.  L.  Andkieux  (Compt, 
rend.,  1927,  185,  119—120;  cf.  this  vol.,  216).— 
Boron  may  be  prepared  continuously  by  the  electrolysis 
at  1100°  of  the  mixture  (2B203+Mg0+MgF2)  in  a 
charcoal  crucible  which  acts  as  anode,  the  cathode 
being  an  iron  rod.  The  cathode  deposit  consists  of 
boron  agglomerated  by  the  solidified  electrolyte.  It 
is  ground  and  extracted  with  hydrochloric  acid,  and 
a  residue  of  amorphous  boron  obtained  of  92%  purity. 
The  yield  is  95%.  J.  Grant. 

Preparation  and  properties  of  pure  silicon. 
R.  Holblino  (Z.  angew.  Chem.,  1927,  40,  655 — 
659). — A  current  of  hydrogen,  prepared  from  pure 
zinc  and  pure  hydrochloric  acid,  and  exhaustively 
freed  from  all  suspended  matter  and  moisture,  is 
passed  through  pure  silicon  tetrachloride,  and  the 
mixture  of  gas  and  vapour  passed  over  a  glowing 
carbon  filament  63  mm.  thick,  maintained  at  1000 
by  an  electric  current.  The  resistance  of  the  fila¬ 
ment  increases  as  the  temperature  falls  by  deposition 
of  silicon ;  it  is  not  possible  to  prepare  rods  of  thick¬ 
ness  more  than  4  mm .  in  this  way,  since  the  current 
necessary  to  give  a  temperature  at  the  surface  or 
the  rod  sufficient  to  ensure  decomposition  of  the 
tetrachloride  raises  the  internal  temperature  to  the 
point  at  which  the  unchanged  carbon  filament  unites 
with  the  silicon  to  form  the  carbide.  The  product 
has  a  metallic  appearance,  is  very  stable  in  the  air, 
and  appears  to  become  more  brittle  as  the  tem¬ 
perature  rises.  The  coefficient  of  linear  expansion 
is  3-55  X  KH/IS — 950° :  the  electrical  conductivity 
increases  with  rise  in  temperature.  Tables  ana 
curves  are  given  for  the  conductivities  at  different 
temperatures.  S.  I.  Lew. 

Purification  of  cerium.  L.  Imrb  (Z.  anorg. 
Chem.,  1927,  164,  214— 218).— If  nitric  acid  solutions 

of  cerium  nitrate  are  shaken  with  ethyl  ether,  par 

of  the  cerium  passes  into  the  other,  but  the  aceom- 
panying  impurities  or  cerous  salts  do  not  do  so. 
The  distribirtion  ratio  varies  in  a  complex  ^rnanne* 
with  the  concentrations  and  with  the  relative  pro¬ 
portions  of  the  phases,  but  the  best  results  ate 
obtained  if  the  acid  concentration  is  about  lu-on  • 

R.  Cutbii*.  , 

Decomposition  of  phosphate  rock  by  sulphuric 
acid.  W.  Stollenwerk. — See  B.,  1927,  554. 


GENERAL,  PHYSICAL,  AND  IF ORGAN  10  CHEMISTRY, 


845 


Application  of  spectrum  analysis  to  the 
detection  of  metallic  impurities.  E.  Bayle  and 
1.  Amy  (Compt,  rend.,  1927,  185,  208 — 270). — - 
Small  quantities  of  metallic  impurities  may  be 
separated  from  large  quantities  of  salts  by  electrolytic 
deposition  from  a  boiling  solution  on  the  tip  of  an 
electrode  which  is  subsequently  used  to  obtain  the 
spectrum  of  tho  metal.  The  deposition  may  bo 
performed  in  presence  of  large  quantities  of  alkali, 
alkaline-earth,  or  ammoniaeal  salts,  and  it  has  been 
possible  to  recover  10~4  mg.  of  copper  from  0-5  g.  of 
zinc.  The  sensitiveness  of  the  method  varies  from 
ICb6  to  10~10g.  for  the  metals  gold,  silver,  lead,  copper, 
iron,  cobalt,  nickel,  chromium,  manganese,  and  zinc. 

J.  Grant. 

An  absolute  method  of  quantitative  analysis 
by  emission  spectra.  II.  E.  Schweitzer  (Z. 
anorg.  Chorn.,  1927, 164,  127 — 144). — The  “  ultimate- 
ray  ”  method  of  determining  small  amounts  of 
impurities  in  a  substance  is  unsatisfactory  because 
the  intensities  of  tho  ultimate  rays  are  largely  de¬ 
pendent  on  the  experimental  conditions.  Gcrlaeh’s 
method  of  analysis  by  comparing  the  intensity  of  a 
line  in  the  spectrum  of  the  impurity7,  with  that  of  a 
neighbouring  line  in  the  spectrum  of  the  main  sub- 
staneo  both  in  the  substance  under  examination  and 
in  a  series  of  standards  (A.,  1923,  ii,  711)  has  there¬ 
fore  been  developed.  It  is  in  some  cases  possible 
to  select  a  number  of  pairs  of  lines,  one  in  the  spectrum 
of  the  main  substance  and  the  other  in  that  of  the 
impurity,  the  relative  intensities  of  which  are  com¬ 
paratively  insensitive  to  variations  in  the  conditions 
of  the  discharge  producing  the  spectra.  If  for  each 
pair  there  is  determined  the  composition  of  the 
mixture  in  the  spectrum  of  which  both  lines  are 
equally  intense,  the  test-sample  is  analysed  by 
ascertaining  for  which  pair  the  two  lines  arc  of  tho 
same  intensity.  In  this  way  it  is  possible  to  determine 
lead,  bismuth,  or  cadmium  in  tin,  and  tin  in  load. 
Where  a  suitable  number  of  pairs  of  lines  cannot  be 
found,  the  spectrum  of  a  second  substance  is  photo¬ 
graphed  on  top  of  the  spectrum  of  the  substance 
for  analysis.  If  this  auxiliary7,  spectrum  is  related 
in  a  fixed  manner  to  that  of  the  mam  sub¬ 
stance  by  adjusting  tho  time  of  exposure  so  that  a 
selected  line  in  one  spectrum  has  the  same  intensity 
as  a  selected  line  in  the  other,  both  spectra  can  be 
used  to  find  suitable  pairs  of  lines.  Bismuth  can  be 
determined  in  lead,  using  as  the  auxiliary  spectrum 
that  of  tin.  R.  Cuthill. 

Apparatus  for  gas  analysis.  J.  IT.  J.  Perquin. 
-See  B.,  1927,  591. 

Hempel  gas  analysis  apparatus  without 
absorption  bulbs.  R.  C.  Frederick.— See  B„ 

Modification  o!  the  Haldane  general  air 

■8  apparatus.  R.  C.  Frederick.— Sec  B., 
1997  GOO 

Gas  analysis  instrument  based  on  sound- 
measurement.  E.  Griffiths.— See  B., 

W/,591. 

Measurement  of  gases  dissolved  in  water.  L. 
dusover  (Compt,  rend.,  1927,  185,  271— 273).— An 


apparatus  arid  technique  for  the  determination  of 
gases  dissolved  in  water  by  evaporating  1 — 2  e.c. 
of  it,  absorbing  the  vapour,  and  measuring  the 
ressure  of  a  known  volume  of  the  residual  gas,  are 
escribed.  Complete  removal  of  the  vapour  is 
essential  and  absorption  in  phosphorus  pentoxide 
gives  more  constant  pressure  values  than  condensation 
using  carbon  dioxide-acetone  snow.  If  tho  water 
is  introduced  into  a  high  vacuum,  it  solidifies  at 
once,  evolving  most  of  the  dissolved  gas,  and  then 
evaporates  slowly7.  Tho  method  ensures  a  more 
complete  separation  of  the  gas  than  that  usually 
employed,  a  value  of  34  c.c,  of  air  per  litre  of  distilled 
water  being  obtained.  J.  Grant. 

Evolution  of  mineral  substances  and  its 
analytical  applications.  A.  Jouniahx  (Bull.  Soe. 
chiin.,  1027,  [iv],  41,  003—920). — A  lecture  delivered 
before  the  Lille  section  of  the  Socidtd  chimique  de 
France  on  May  2,  1927. 

Use  of  yellow  mercuric  oxide  and  of  metallic 
mercury  as  standards  in  volumetric  analysis. 
I.  M.  Kolthoff  and  L.  H,  van  Berk  (Z.  anal.  Chem., 
1927,  71,  339— 348).— For  the  standardisation  of 
hydrochloric  acid  with  yellow  mercuric  oxide  1  g. 
of  the  oxide  is  dissolved  in  a  warm  solution  of  20  g. 
of  neutral  potassium  bromide  in  25  c.c.  of  water 
and  the  liquid  is  titrated  with  the  acid  using  dimethyl- 
yellow  or  methyl-orange  as  indicator.  The  results 
are  within  0T%  of  those  obtained  with  borax.  As 
mercury  can  be  prepared  in  an  exceedingly  pure 
condition  by  distillation  in  a  vacuum  it  forms  a 
useful  standard  for  thiocyanate  solutions  instead  of 
silver.  Provided  the  temperature  of  the  solution 
during  titration  is  kept  below  13°  the  error  is  less 
than  0-02%,  but  is  increased  by  working  at  higher 
temperatures.  This  may  be  allowed  for  by7  working 
with  solutions  saturated  with  mercuric  thiocyanate 
at  the  temperature  of  titration.  A.  R.  Powell. 

Precise  volumetric  analysis.  III.  Standards 
for  alkaline  solutions.  K.  0.  Schmitt  (Z.  anal. 
Chem.,  1927,  71,  273—290;  cf.  this  vol.,  329).— 
For  the  standardisation  of  alkali  hydroxide  solutions 
pure  oxalic  acid  dihydrate  or  potassium  tetroxalate 
give  equally7  accurate  results.  Both  compounds 
should  be  rccry7stallised  from  water  in  small  crystals 
and  dried  at  the  ordinary  temperature.  The  tetroxal- 
ate  is  made  by  mixing  potassium  oxalate  (1  mol.)  and 
oxalic  acid  (3  mol.)  solutions  at  1003  and  cooling 
rapidly.  Phenolphthalein  must  be  used  as  indicator 
in  both  cases.  Neutral  calcium  oxalate  free  from 
acid  or  basic  salts  is  obtained  by  treating  oxalic  acid 
solution  with  neutral  calcium  chloride  solution.  The 
hydrochloric  acid-  liberated  by7  the  oxalic  acid  can 
then  be  used  for  standardising  an  alkali  lwdroxide 
solution  using  methyd-orange  or  dimethyl-yellow  as 
indicator.  A.  R.  Powell. 

Determination  of  moisture  by  the  volatile 
solvent  method.  J.  M.  Jones  and  T.  MoLaohlan. 
—See  B.,  1927,  591. 

Detection  of  chlorides  in  mercury  oxide. 
C.  J.  W.  Ferrey. — See  B.,  1927,  600. 

Colorimetric  determination  of  perchlorate  in 
saltpetre.  O.  S.  FEDOROVA.—See  B.,  1927,  600. 
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Volumetric  determination  of  iodides.  A.  J. 
Jones. — See  B.,  1927,  554. 

Apparatus  for  the  [collection  of  ammonia  in 
the]  determination  of  nitrogen.  It.  Kattwinkel 
(Chcm.-Ztg.,  1927,  51,  568). — The  bulb  trap  used 
above  the  distillation  flask  to  catch  any  spray  is  sealed 
directly  to  the  condenser  so  that  the  vapours  pass 
upwards  from  the  distillation  flask  through  the  trap, 
then  downwards  through  a  three-bulb  condenser  the 
lower  end  of  which  passes  through  the  outer  wall 
and  downwards  to  the  collecting  flask.  The  top  of 
the  condenser  tube  is  provided  with  a  glass  stopper 
to  allow  the  inside  to  be  rinsed  out  after  the  distillation 
is  finished.  A.  R.  Powell. 

Rapid  determination  of  gaseous  hydrogen 
phosphide  in  a  mixture.  i\I.  Wilmet  (Compt, 
rend.,  1927,  185,  206 — 208). — The  colour,  weight, 
and  composition  of  the  precipitate  obtained  according 
to  Lemonlt's  equation  PH3-f  3HgCl2=P(HgCl)3+ 
3HC1,  are  variable.  The  ratio  of  the  volume  of  the 
gaseous  hydrogen  chloride,  however,  to  that  of  the 
reacting  phosphine  is  constant,  whatever  the  nature 
of  the  precipitate.  Consequently,  an  excess  of 
mercuric  chloride  is  shaken  with  distilled  water  and 
the  sample  of  gas  (100  c.c.),  and  the  acid  produced  is 
titrated  with  O-lW-sodium  hydroxide  solution  (n  c.c.), 
with  nietliyl-orange  as  indicator,  after  removal  of 
the  precipitate  by  filtration.  The  corresponding 
volume  of  phosphine  at  15°  and  760  mm.  pressure  is 
0-7 84n  c.c.  For  less  than  0-5%  of  phosphine  by 
volume  the  determination  Is  made  by  comparison 
with  standard  solutions,  ami  1  part  in  70,000  parts 
may  bo  determined.  The  standards  are  stable  in 
the  dark  for  2—3  days.  J.  Grant. 

Determination  of  sulphur  [in  coal].  H.  ter 
Mettles. — See  B.,  1927,  545. 

Determination  of  sulphate  by  the  palmitate 
method.  J.  Zink  and  F.  Hollandt  (Z.  anal.  Chem., 
1927,  71,  386— 38S :  cf.  A.,  1914,  ii,  670,  and  Bahrdt, 
B.,  1927,  238). — The  palmitate  method  for  the 
determination  of  sulphate  in  water  gives  sufficiently 
accurate  results  for  most  purposes  without  previously 
removing  the  lime  and  magnesia  as  advocated  by 
Bahrdt.  A  combined  hardness  and  sulphate  test  is 
carried  out  as  follows.  Two  separate  100  e.c.  portions 
of  the  water  arc  neutralised  with  0-liV-hydroehlorie 
acid  using  methyl-reel  as  indicator,  a  small  excess  of 
acirl  is  added  to  both  and  5  c.c.  of  OTW-barium 
chloride  solution  to  ono  portion  only,  and,  after 
boiling,  cooling,  and  neutralising  with  sodium  hydr¬ 
oxide,  both  arc  titrated  with  the  palmitate  solution. 
H  a  c.c.  of  the  latter  are  consumed  by  the  portion 
without  barium  chloride,  b  c.c.  by  the  portion  with 
barium  chloride,  and  c  c.c.  by  5  c.c.  of  barium  chloride, 
then  a-\-c—b  c.c.  of  palmitate  solution  correspond 
with  the  sulphate  content  of  the  water  and  a  c.c. 
with  the  hardness.  A.  R.  Powell. 

Thiocarbamide  as  an  impurity  in  thiocyanates. 
T.  S.  Price  and  J.  W.  Glassett. — See  B.,  1927,  600. 

Absence  of  stratification  and  rapidity  of  mixing 
of  carbon  dioxide  in  air  samples.  T.  M.  Car¬ 
penter  and  E.  L.  Fox  (J.  Biol.  Chem.,  1927,  73, 
379 — 381}.— A  mixture  of  carbon  dioxide  and  air 


was  kept  in  a  long  sampling  tube  in  a  vertical  position. 
Samples  withdrawn  from  the  same  end  of  the  tube 
on  successive  days  wore  of  constant  composition; 
no  stratification  had  therefore  taken  place.  After 
introduction  of  carbon  dioxide  Into  the  bottom  of 
such  a  tube,  with  avoidance  of  mechanical  disturbance, 
diffusion  was  complete  within  1-5  lirs. 

C.  R.  Hartngton. 

Quantitative  microscopic  analysis  [of  rocks], 
H.  L.  Alunc  and  W.  G.  Valentine  (Amer.  J.  Sei., 
1927,  14,  50— 65).— To  determine  the  actual  per¬ 
centages  of  the  various  minerals  in  a  rock  the  areas 
of  the  fields  occupied  by  them  in  a  microscopic 
section  are  traced  by  means  of  a  camera  lucida  on  a 
circular  area  of  50  sq.  in.  The  sum  of  the  areas  of 
every  constituent  is  then  measured  by  means  of  a 
planimeter  and  from  a  knowledge  of  the  chemical 
composition  of  the  various  minerals  and  of  the 
complete  analysis  of  the  rock  the  proportion  of  every 
mineral  present  can  be  calculated.  The  possible 
sources  of  error  are  discussed  and  various  typical 
results  are  given  and  compared  with  those  obtained 
by  other  authors  on  similar  rocks.  A.  R.  Powell. 

Determination  of  alkalis  in  ores,  clays,  and 
refractory  materials.  J.  Ciochina. — See  B.,  1927, 
605. 

■  Determination  of  sodium  nitrite.  F.  A.  Bobg. 
—See  B.,  1927.  600. 

Extension  of  the  use  of  borax  in  acidimetry. 
T.  Milob ed ski  and  H.  Kamtnstta  (Bull.  Soc.  chim., 
1927,  [iv],  41,  957— 960),— The  compound 
5?a2B4()7,10H2O  is  obtained  in  the  pure  state  and 
protected  against  efflorescence  and  carbon  dioxide. 
It  can  then  be  used  as  a  substitute  for  anhydrous 
sodium  carbonate  when  standardising  acids,  methyl- 
red  being  used  as  an  indicator.  F.  S.  Hawkins. 

Volumetric  determination  of  calcium  and 
ferrocyanide  ions.  T.  Caspar  y  Arnal  (Diss., 
Madrid,  1923). — Calcium  can  be  completely  and 
rapidly  precipitated  in  the  presence  of  strontium 
and  barium  from  a  dilute  solution  containing  50 
vol.-%  of  alcohol  by  the  addition  of  standard  potass¬ 
ium  ferrocyanide  solution;  a  dilute  solution  of 
ammonium  molybdate,  acidified  with  acetic  acid,  is 
used  as  an  external  indicator. 

Chemical  Abstracts. 

Analysis  of  fluorspar.  Brauer  and  Ruthsatz 
{Chem.-Ztg.,  1927,  51,  618— 619).— Drawe's  method 
(ibid.,  1925,  50,  497,  623)  is  satisfactory.  _  When  the 
mineral  contains  barium  sulphate,  this  may  be 
decomposed  on  boiling  with  soda,  and  account  must 
be  taken  of  the  barium  thus  brought  into  solution. 

S.  I.  Levy. 

Analysis  of  calcium  nitrate.  J.  M.  McCandless. 
— See  B„  1927,  637. 

Determination  and  separation  of  rare  metals 
from  other  metals.  EX.  Quantitative  separ¬ 
ation  of  beryllium  and  aluminium.  L.  iflosER 
and  M.  Niesser  (Monatsh.,  1927.  48,  113-1-1)- 
Previous  unsatisfactory  methods  for  separating  beiy 
ium  and  aluminium  are  reviewed,  and  the  prmcip  es 
of  a  possible  separation  are  discussed.  The  rcage 
now  employed  is  an  ammonium  acetate  solutio  , 
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saturated  in  the  cold  and  containing  3%  of  pure 
tannin.  This  gives  with  an  aluminium  sulphate 
solution  a  brown  precipitate  of  aluminium  hydroxide 
and  adsorbed  tannin,  which,  unlike  aluminium 
hydroxide  alone,  is  easily  soluble  in  dilute  acids; 
the  reagent  may  be  used  for  the  detection  of  alumin¬ 
ium,  having  a  sensitivity  of  1  :  5000.  With  beryllium 
sulphate  solutions  the  reagent  gives  no  precipitate, 
even  on  prolonged  boiling;  since  solutions  of  the 
chloride  or  the  nitrate  give  slight  precipitates,  it  is 
necessary  to  convert  the  metals  into  sulphates  before 
separation.  As  freshly-precipitated  and  washed 
beryllium  hydroxide  dissolves  rapidly  in  the  reagent, 
the  beryllium  is  considered  to  react  chemically  to 
form  a  soluble  complex  salt.  For  the  separation  of 
beryllium  and  aluminium,  a  solution  of  the  sulphates 
is  diluted  with  hot  water  and  the  ammonium  acetate 
and  tannin  solution,  heated  at  80°,  is  added.  On 
boiling,  the  aluminium  is  quantitatively  removed  in 
the  precipitate,  which  contains  no  beryllium.  The 
tannin  is  removed  by  oxidation  with  nitric  acid; 
residual  traces  of  organic  substances  have  no  influence 
on  the  determination  of  either  metal. 

E.  W.  WlGNALL. 

Colorimetric  determination  of  traces  of  mag¬ 
nesium.  I.  M.  Koltjtoff  (Biochem.  Z.,  1927,  185, 
344 — 348). — Addition  of  titan-yellow  to  an  alkaline 
solution  containing  small  amounts  of  magnesium 
produces  a  red  colour,  the  reaction  being  specific 
for  this  metal.  By  this  means  0-2  mg.  per  litre  of 
magnesium  can  be  detected,  and  0-4— 4-0  mg.  per 
litre  determined  colorimetrically.  The  reaction  can¬ 
not  be  used  in  presence  of  aluminium  and  zinc  salts. 

C.  R.  Harington. 

Colour  reaction  of  magnesium.  W.  J.  Petra- 
schenj  (Z.  anal.  Chem.,  1927,  71,  291—297).— 
When  a  neutral  solution  of  a  magnesium  salt  is 
treated  with  a  0-liV-solution  of  iodine  which  has 
been  almost  decolorised  by  addition  of  a  0-2iV-solution 
of  sodium  hydroxide  a  deep  red  adsorption  complex 
of  magnesium  hydroxide  is  precipitated .  The  reaction 
is  perceptible  in  magnesium  salt  solutions  as  dilute 
as  0-0005iV  and  the  presence  of  the  alkaline  earths 
has  no  disturbing  action.  Ammonium,  cobalt,  and 
manganese  salts  interfere.  A.  R.  Powell. 

Determination  of  small  quantities  of  zinc  in 
aluminium.  W.  Bohm.— See  B.,  1927,  605. 

Separation  and  determination  of  metals  by 
means  of  8-hydroxyquinoline.  IV.  Cadmium. 

R.  Berg  (Z.  anal.  Chem.,  1927,  71,  321—331 ;  cf. 
following  abstract). — The  cadmium  compound  with 
o-hydroxyquinoline  is  precipitated  in  solutions  con¬ 
taining  sodium  acetate  or  tartrate  under  conditions 
similar  to  those  described  already  for  the  zinc  com¬ 
pound.  The  precipitate  contains  2H20,  but,  after 
cl5!uW  at  100°,  it  consists  of  Cd(C9H60N)2,l-5H20 
ich  becomes  anhydrous  at  130°.  As  the  cadmium 
compound  is  readily  soluble  in  hot  10%  acetic  acid, 
"  !e.rcas  copper  compound  is  insoluble  in  this 
loo/  C0PPer  ™ay  be  separated  from  cadmium  in 
th  C11cet:lc  ac*(i  and  the  cadmium  recovered  from 
,  j.  by  neutralising  with  sodium  carbonate 

r  more  of  the  reagent.  For  the  separation 

r'aamium  from  mercury  the  latter  is  converted  into 


cyanide  by  addition  of  potassium  cyanide  and  the 
cadmium  precipitated  from  the  feebly  acid  acetate 
solution  by  means  of  8-hydroxyquinoline.  From  the 
heavy  metals  cadmium  is  separated  by  double  precipit¬ 
ation  in  alkaline  tartrate  solution.  A.  R.  Powell. 

Salts  of  the  halogen  acids  of  bismuth  and 
cadmium  with  organic  bases  and  their  analytical 
application.  I.  R.  Berg  and  O.  Wurm  (Ber,, 
1927,  60,  [13],  1664— 1671).— Cadmium  may  be 
determined  by  treating  a  solution  of  the  metal  in 
dilute  sulphuric  acid  with  sodium  tartrate  followed 
by  a  solution  of  [3-naphthaquinoline  in  0-517-sulphuric 
acid,  a  few  drops  of  dilute  sulphurous  acid,  and  finally 
potassium  iodide  solution,  whereby  the  salt 
(C13H9N ),H2[CdI4]  is  precipitated.  The  precipitate 
is  washed  with  a  solution  of  (3-naphthaquinoline 
sulphate  and  potassium  iodide  in  water,  and  decom¬ 
posed  by  ammonia  or  sodium  hydroxide ;  the  solution 
is  acidified  with  hydrochloric  or  sulphuric  acid  and 
titrated  with  O-lW-potassium  iodate  solution.  The 
determination  of  cadmium  may  be  effected  in  the 
same  manner  in  presence  of  relatively  large  amounts 
of  zinc;  the  latter  metal  is  determined  by  precipit¬ 
ation  from  the  filtrate  with  8-hydroxyquinoline.  Its 
separation  from  cobalt,  nickel,  manganese,  ferrous 
iron,  chromium,  aluminium,  and  magnesium  is 
similarly  effected.  In  the  separation  of  cadmium 
from  tin  and  antimony  a  larger  proportion  of  sodium 
tartrate  (or  ammonium  oxalate)  is  necessary. 

In  the  determination  of  bismuth,  the  solution, 
slightly  acidified  with  nitric  or  sulphuric  acid,  is 
treated  with  an  excess  of  8-hydroxyquinoline  dis¬ 
solved  in  0-2iV-sulphuric  acid  followed  by  potassium 
iodide  until  the  precipitated  salt,  (C9H7ON),H[BiI4], 
collects  together.  The  precipitate  is  washed  with 
an  acid  solution  containing  8-hydroxyquinoline, 
potassium  iodide,  and  a  little  hydrazine  sulphate, 
dissolved  in  acid,  and  titrated  with  potassium  iodate 
solution.  The  method  is  suitable  for  the  separation 
of  bismuth  from  the  other  metals  except  mercury, 
silver,  lead,  and  thallium.  Hydrochloric  acid  in 
considerable  concentration  is  harmful.  In  the  pres¬ 
ence  of  cupric  and  ferric  salts  pyridine  must  be 
added.  A  large  excess  of  tartaric  acid  is  required 
if  antimony  or  tin  is  present.  H.  Wren. 

Determination  of  lead  and  ferrocyanide  ions 
by  Fajans'  method.  R.  Burstein  (Z.  anorg.  Chem., 
1927,  164,  219 — 222;  cf.  Fajans  and  Wolff,  A., 
1924,  ii,  776). — Potassium  ferrocyanide  can  be 
titrated  with  lead  nitrate,  using  a  0-4%  solution  of 
sodium  alizarinsulphonate  as  indicator,  the  colour 
change  at  the  end-point  being  from  yellow  to  red. 
The  most  suitable  concentration  of  the  nitrate  solu¬ 
tion  is  0-03— 0-015IV.  Lead  may  be  determined  by 
adding  excess  of  ferrocyanide  and  titrating  back  the 
excess.  Fajans’  adsorption  method  of  titration  can 
be  used  successfully  only  if  the  anion  of  the  salt  to 
be  determined  forms  a  sparingly  soluble  salt  with 
the  heavy  metal  cation,  which  is  less  soluble  than 
the  salt  of  the  heavy  metal  cation  and  the  dye  anion, 
this  also  being  sparingly  soluble  and  different  in 
colour  from  the  original  solution.  R.  Ccthill. 

Quantitative  analysis  of  a  mixture  of  rare 
earths.  E.  Delauney  (Compt.  rend.,  1927,  185, 
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354 — 357). — The  variation  in  size  of  the  absorption- 
bands  of  solutions  of  neodymium,  praseodymium, 
and  a  mixture  of  these  elements,  in  neutral  and  in 
nitric  acid  solutions,  has  been  plotted  against  the 
thickness  of  liquid  used.  Since  Beer’s  law  is  obeyed, 
the  strength  of  an  unknown  solution  ( X )  may  he 
determined  from  the  thickness  (e)  of  a  solution  of 
known  concentration  ( G )  required  to  produce  an 
effect  equivalent  to  the  thickness  E  of  the  former. 
Thus,  X—CEje.  The  error  is  less  than  0-05%,. 
By  means  of  the  X-ray  examination  of  dysprosium 
rare-earth  fractions  {A.,  1925,  822)  the  high  magnetic 
susceptibility  of  this  element  has  been  confirmed, 

J.  Grant, 

Separation  and  determination  of  metals  by 
means  of  8 -hy dr oxy quinoline .  V,  Aluminium. 
R.  Berg  (Z.  anal.  Chcm.,  1927,  71,  361—380).— 
The  slightly  acid  solution  of  aluminium  salt  is  treated 
with  3—5  g.  of  sodium  acetate  and  a  slight  excess  of 
a  2%  alcoholic  solution  of  8-hydroxyquinoline. 
After  heating  at  60 — 70°  the  greenish-yellow,  crystalline 
precipitate  of  Al(C9HeON)3  is  collected  on  a  porous 
glass  filter  crucible,  washed  with  hot  water,  and 
either  dried  at  110°  and  weighed  (5-87%  Al)  or  dis¬ 
solved  in  dilute  hydrochloric  acid  and  the  S-hydroxy- 
quinoline  content  determined  bromometrically.  This 
procedure  serves  to  separate  aluminium  from  magnes¬ 
ium  and  the  alkaline  earths.  Aluminium  is  also  pre¬ 
cipitated  by  the  reagent  from  ammoniacal  (hut  not 
from  caustic  alkaline)  tartrate  solutions  as  follows  : 
Sufficient  tartaric  acid  to  keep  the  aluminium  in 
solution  is  added  followed  by  5—10  g.  of  ammonium 
chloride,  ammonia  until  neutral,  and  a  2%  alcoholic 
solution  of  the  reagent  until  the  supernatant  liquid 
is  coloured  orange.  Copper,  cadmium,  and  zinc  are 
separated  from  aluminium  by  precipitation  with  the 
same  reagent  in  tartrate  solutions  containing  sodium 
hydroxide  the  filtrate  is  acidified  and  the  aluminium 
precipitated  as  above  after  addition  of  ammonia. 

A.  R.  Powell. 

Potassium  permanganate  as  an  acidimetric 
standard.  T.  Heczko  (Z.  anal.  Chcm.,  1927,  71, 
332— 33S;  cf.  Tananacv,  A.,  1925,  ii,  440},— Tana- 
naev’s  method  is  subject  to  error  due  to  the  large 
amount  of  ammonium  salt  used  and  to  the  danger 
of  a  small  quantity  of  the  liberated  ammonia  being 
oxidised  to  nitric  acid.  The  following  procedure  is 
recommended  :  A  measured  amount  of  permanganate 
solution  previously  standardised  against  oxalic  acid 
is  treated  with  a  slight  excess  of  sulphuric  acid  and 
with  3—^4  times  as  much  hydrogen  peroxide  as  is 
demanded  by  the  equation :  2KMn04-f  3H,SO, 
5H202=K2S04+2MnS04+8H20+502.  After  com¬ 
plete  dccolorisation  has  occurred,  0-5  g.  of  ammonium 
sulphate  is  added  and  the  solution  titrated  with 
potassium  hydroxide  slightly  beyond  the  end-point 
with  methyl-red;  the  titration  is  then  finished  with 
a  few  drops  of  the  sulphuric  acid  solution  and  a 
correction  applied  for  the  acidity  of  the  peroxide 
used.  The  results  are  within  0-2%  of  those  obtained 
with  sodium  carbonate.  ’  A,  R.  Powell. 

Detection  of  traces  of  iron  in  combustible 
volatile  substances.  E.  Kamaxe  (Ann.  China, 
anal.,  1927,  [ii],  9,  198 — 198). — The  ammonium 


thiocyanate  reaction  for  iron  is  most  sensitive  and 
at  the  same  time  specific  if  the  material  to  bo  examined 
is  first  incinerated  or  evaporated,  then  calcined  in  a 
porcelain  crucible,  the  residue  cooled,  moistened 
with  1  drop  of  a  50%  solution  of  ammonium  thio¬ 
cyanate,  and  1  drop  of  10%  sulphuric  acid  added. 
The  liquid  becomes  rose-coloured,  but  the  reaction 
is  specific  for  iron  only  if  the  ash  particles  them¬ 
selves  arc  coloured.  In  such  a  delicate  reaction  it 
may  be  necessary  to  take  precautions  against  dust. 
0-01  ng.  of  iron  was  thus  detected.  D.  G.  Heaver. 

Determination  of  ferrous  iron  in  silicates. 
L.  A.  Sarver. — See  B.,  1927,  557. 

Determination  of  tin  by  “  cupferron.”  Separ¬ 
ation  from  antimony,  arsenic,  lead,  and  zinc. 
A.  Pinkus  and  (Hlle.)  J.  Claessexs  (Bull.  Soc. 
chim.  Bclg.,  1927,  36,  413 — 433). — An  improved 
method  of  determining  stannous  and  stannic  tin  by 
precipitation  with  cupferron  is  outlined  (cf.  Pinkus 
and  Belcho,  this  vol.,  639).  The  method  enables 
this  metal  to  be  quantitatwoly  precipitated  in 
presence  of  quinquevalent  antimony,  arsenic,  lead, 
and  zinc,  which  may  be  determined  in  the  filtrate 
by  tho  usual  methods.  The  method  may  also  be 
applied  in  presence  of  certain  other  metals. 

S.  K.  Taa'eedy. 

Liquid  amalgams  in  volumetric  analysis. 
VIII.  Oxidimetric  determination  of  tin  and 
copper  by  bismuth  amalgam.  K.  Soaieya  (Sci. 
Rep.  Tohoku  Imp.  Univ.,  1927,  16,  515 — 520). — 
Quadrivalent  tin  salts  can  be  determined  accurately 
hy  reducing  to  the  bivalent  salt  with  bismuth  amalgam 
and  hydrochloric  acid,  and  titrating  Avith  permangan¬ 
ate.  The  acidity  must  be  between  5 N  and  12 A  and 
the  mixture  must  bo  shaken  for  ten  minutes  at  45°. 
Phosphates,  some  sulphates,  and  chlorides  Avith  the 
exception  of  sodium  or  ammonium  chlorides  have 
no  influence  on  the  accuracy  of  the  method,  Cupric 
salts  can  he  determined  in  the  same  way,  provided 
tho  acidity  is  between  7N  and  10A7. 

F.  S.  Haavkxss. 

Reduction  of  stannic  chloride  by  metals. 

J.  W.  Appling  and  J.  H.  Reedy  (J.  Chem.  Education, 
1927,  4,  527— 531).— The  solution  is  concentrated 
to  10  c.c.,  5  c.c.  of  6M-hydrochloric  acid  are  added, 
and  the  solution  is  heated  just  beloAV  the  b.  p.  for  3—4 
min.  with  10  mg.  of  aluminium  wire ;  any  metallic 
tin  is  dissolved  in  concentrated  hydrochloric  acid 
and  filtered  into  mercuric  chloride  solution,  winch 
detects  0-01  mg.  in  10  c.c.  Chemical  Abstracts. 

Determination  of  titanic  acid  in  refractory 
earths.  L.  Lemal. — See  B.,  1927,  602. 

Determination  of  vanadium  in  iron  minerals 
and  rocks.  V.  A.  Silbermitz  and  L.  V.  Rozhkova, 

— See  B.,  1927,  559. 

Liquid  amalgams  in  volumetric  analysis.  EC. 
New  determinations  of  vanadium  and  tungsten. 

K.  Someya  (Sci.  Rep.  Tohoku  Imp.  Univ.,  1 
521— 529}.— Vanadium,  present  as  yanadic  acid,, 
determined  by  reducing  it  to  the  bivalent  state 
zinc  amalgam  and  mineral  acid  of  concentration  0  o 
4Ar,  adding  excesses  of  iodine,  sodium  hyarogc^ 
carbonate,  and  sodium  arsenite,  and  titra  n 


back  with  standard  iodine  solution.  Another  method 
of  determination  is  by  reducing  the  vanadate  to  the 
bivalent  state  with  lead  amalgam  and  hydrochloric 
acid  stronger  than  9-5 N,  oxidising  to  the  quadrivalent 
state  with  copper  sulphate,  and  titrating  with  di- 
ckromate,  Sexavalent  tungsten  is  determined  by 
reducing  to  the  tervalent  state  with  lead  amalgam  and 


163,  297 — 301), — Heating  certain  quartz  bulbs  in 
which  the  pressure  had  been  reduced  to  a  few 
thousandths  of  a  mm,  at  temperatures  above  about 
600°  caused  an  appreciable  and  continuous  increase 
in  the  internal  pressure,  in  spite  of  the  fact  that 
the  vessels  had  previously  been  heated  in  a  vacuum 
in  the  usual  way,  and  that  steps  were  taken  to 


G.  Lunde. — See  B.,  1927,  605. 


Thermostat  and  observation  tubes  for  polari- 
metric  work.  T.  S.  Patterson  (J.C.S.,  1927, 
1717—1720). — A  polarimetor  tube  having  a  vertical 
side  tube  is  placed  in  position  in  a  thermostat,  in 
die  sides  of  which  two  pieces  of  brass  tubing  are 
fixed  in  such  a  manner  that  their  ends  may  be 
cemented  to  the  ends  of  the  polarimeter  tube,  with 
glass  discs  in  between.  In  order  to  prevent  the 
condensation  of  moisture  on  the  end  plates  when  the 
apparatus  is  used  at  a  low  temperature,  a  current  of 
dry  air  is  allowed  to  flow  through  the  brass  tubes. 

H.  P.  GlLLBE. 

Thermoregulator.  S.  C.  Collins  (J.  Physical 
Chcra.,  1927,  31,  1097 — 1098). — The  thermoregulator 
is  operated  directly  by  an  alternating  current  of  110 
volts,  the  heating  effect  being  produced  by  the 
passage  of  the  current  through  the  dilute  salt  solution 
of  the  bath  itself.  The  differential  expan 
vapour  and  air  forms  the  basis  of  t 


of  110  g.  of  mercury  per  hr.  for  three  clays  without 
attention.  The  power  consumption  is  25  watts. 

R  W.  LtrNT. 

Apparatus  for  the  semi-micro-determination 
of  mol.  wts.  by  the  ebullioscopic  method.  E. 
Sucharda  and  B.  Bobranski  (Chcm.-Ztg.,  1927, 
51,  568). — The  apparatus  consists  of  a  small  bulb 
to  which  is  sealed  at  its  upper  end  a  horizontal 
undulating  tube  connected  with  a  funnel  in  which 
is  sealed  a  small  test-tube  of  mercury  into  which  the 
thermometer  dips.  The  vapour  from  the  liquid  heats 
the  mercury  to  a  constant  temperature  and  then 
passes  back  along  another  tube,  connected  with  a 
reflux  condenser,  into  the  boiling  bulb  again.  To 
carry  out  a  determination  the  solvent  (4 — 5  c.c.)  is 
boiled  gently  in  the  bulb  and  the  mercury  tube  is 
heated  gently  until  the  vapours  just  cease  to  con¬ 
dense  on  the  outside;  in  a  further  5 — 7  min.  the 
whole  apparatus  is  at  equilibrium  and  the  tem- 


Simple  colorimeter.  K  C.  Frederick  (Analyst, 
1927,  52,  469). — Two  colourless  glass  tubes,  3  mm. 
apart,  to  which  glass  discs  have  been  attached,  are 
connected  by  side  tubes  at  their  lower  ends  to  two 
adjustable  glass  reservoirs  which  can  be  moved  up 
and  down  by  sliding  cradles  on  metal  rods,  with  fine 
adjustments  by  screws.  An  adjustable  mirror  reflects 
light  tlrrough  the  cylinders  and  the  colour  images 
are  thrown  on  an  upper  mirror.  The  standard  and 
sample,  solutions  are  poured  into  the  respective 
reservoirs  which  are  moved  up  and  down  until  an 
exact  match  is  obtained,  and  the  ratio  is  determined 
y  reading  the  scale  on  the  back  of  the  instrument, 
e  capacity  of  each  cylinder  being  such  that  100  c.c. 
o  solution  reaches  the  100  mark  on  the  scale. 

^  D.  G.  Hewer. 

IL  „..l0n  gases  from  hot  quartz  vessels. 


A.  R,  Powell, 

Apparatus  for  physical  or  chemical  experi¬ 
ments  at  various  temperatures  under  liquid 
pressures  of  15,000  kg./cm.2  J.  Basset  (Compt. 
rend.,  1927,  185,  343— 345}.— The  apparatus  consists 
essentially  of  a  high-power  piston-pump  connected 
by  a  narrow  tube  with  a  reaction  chamber  furnished 
with  a  support  for  a  crucible,  and  also  with  insulated 
electrodes  for  the  measurement  of  conductivity,  or 
for  heating  or  electrolysis  of  the  reaction  mixture, 
under  pressure.  An  air-tight  system  of  jointing  is 
employed,  and  the  apparatus  has  been  used  safely 
over  a  range  of  pressures  up  to  15,000  kg./cm.2,  the 
pressure  being  variable  to  within  a  few  hundred  kg. 

J.  Grant. 

Sonic  interferometer  for  liquids.  J.  C.  Hub¬ 
bard  and  A.  L.  Loomis  (Nature,  1927,  120,  189). — 

*  ,  1  *  1  «  . . .  . 4>ltn 
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sonic  analogue  of  the  Perot-Fabry  interferometer,  is 
described.  The  instrument  is  capable  of  measuring 
the  velocity  of  compressional  waves  in  small  quantities 
of  liquids  with  an  accuracy  of  1  in  103;  corrections 
for  the  elasticity  of  the  vessel  are  eliminated.  Values 
of  the  velocity  of  sound  waves  at  various  temperatures 
in  water,  sodium  chloride  solutions,  mercury,  carbon 
disulphide,  and  chloroform  arc  tabulated.  The 
results  lead  to  a  method  for  calculating  the  number 
of  degrees  of  freedom,  and  consequently  the  association 
of  molecules  in  the  liquid  state.  A.  A.  Eldridge. 

Apparatus  for  determining  high  m.  p.  R. 
Anschutz  (J.  pr.  Chem.,  1927,  [ii],  116,  291—292).— 
A  tall  cylindrical  copper  air-bath  with  mica  windows 
is  figured.  The  bottom  is  protected  by  a  copper 
flame  spreader.  The  thermometer  and  a  stout 
asbestos  inner  jacket  depend  from  the  cover,  which  is 
removable.  H.  E.  F.  Notton. 

Perforated  extraction  apparatus  for  heavy  and 
light  liquids.  M.  Wagenaar  (Chem.-Ztg.,  1927, 
51,  528).— For  the  extraction  of  a  solid  with  a  light 
liquid  such  as  ether  or  benzene  the  vapours  pass  up 
tho  central  tube  of  the  extraction  column  and  con¬ 
dense  at  its  upper  end,  the  drops  of  liquid  falling  into 
a  funnel  at  the  top  of  a  narrow  tube  which  enters  the 
outer  mantle  of  tho  apparatus  at  the  lower  end. 
The  solid  to  be  extracted  is  placed  on  a  perforated 


plate  in  the  upper  part  of  this  mantis  so  that  the 
hot  liquid  passes  upwards  through  it  and  overflows 
at  the  top  back  into  the  distilling  flask.  For  extrac¬ 
tions  with  heavy  liquids  the  tube  through  which  the 
vapour  enters  the  extraction  column  is  bent  at  right 
angles  at  the  top,  so  that  the  condensed  vapours  fall 
down  the  sides  of  tho  outer  mantle  and  percolate 
downwards  through  the  mass  to  be  extracted,  which 
is  placed  on  a  perforated  plate  halfway  dorm  the 
column.  Tho  liquid  below  tho  plate  overflows  back 
into  the  flask  through  a  tube  leading  from  the  bottom 
of  the  mantle  up  through  the  centre  tube  to  a  point 
just  below  the  level  of  the  solid  on  the  plate. 

A.  R.  Powell. 

All-glass  gas  circulating  apparatus.  W.  S. 
Funnell  and  G.  I.  Hoover  (J.  Physical  Chem.,  1927, 
31,  1099— 1100).— A  pump  capable  of  circulating 
dry  gases  in  a  closed  system  over  a  wide  range  of 
pressures  is  described.  The  essential  feature  is  a 
glass  piston  filled  with  soft  iron  wire  actuated  in  a 
length  of  glass  tubing  by  means  of  two  solenoids. 

L.  S.  Theobald. 

Relationship  between  Chinese  and  Arabic 
alchemy.  J.  R.  Partington  (Nature,  1927,  120, 
158). — Although  Stapleton,  Azo,  and  Husain  (Mem. 
Asiatic  Soc.  Bengal,  1927,  8,  405)  regard  Chinese 
alchemy  of  200  B.c.  as  well  established,  the  author 
considers  this  unproved.  A.  A.  Eldbidge. 


Mineralogical  Chemistry. 


Atmospheric  ozone  and  solar  variability. 
H.  H.  Clayton  (Nature,  1927,  120,  153—154).— 
The  monthly  means  of  the  values  obtained  by  Hobson, 
Harrison,  and  Lawrence  (this  vol.,  439)  for  the 
amount  of  ozone  in  the  earth’s  atmosphere  at  Oxford 
show  an  inverse  relation  to  the  monthly  means  of 
solar  radiation,  as  measured  by  the  Smithsonian 
Institution,  and  to  Wolfer’s  sunspot  numbers.  The 
correlation  coefficient  are,  respectively,  r—~  0-54± 
0T1  and  r=— 0-62^0-09.  A.  A.  Eldridge. 

Helium  in  Canada.  R.  T.  Elworthy. — See  B., 

1927,  554. 

Occurrence  of  helium  in  oil-well  gases.  H. 
Butescu  and  V.  Atanasiu. — See  B.,  1927,  580. 

Seasonal  variation  in  inorganic  nitrogen 
compounds  in  the  water  of  Lake  Castelgandolfo. 

S.  Campanile  (Atti  R.  Accad.  Lincei,  1927,  [vi],  5, 
705 — 711). — The  inorganic  nitrogen  content  (almost 
entirely  nitrates)  in  the  water  of  Lake  Castelgandolfo 
reaches  a  maximum  in  January  and  a  minimum  in 
August.  This  variation  can  be  accounted  for  by  the 
use  made  of  the  nitrates  by  the  plankton  population 
(the  growth  of  which  is  very  abundant  during  the 
early  summer  months),  which  gradually  consumes 
the  nitrates  produced  by  animal  and  vegetable  decay 
during  the  winter.  In  tho  deep  central  waters  of  the 
lake  the  plankton  growth  is  smaller  and  hence  the 
amplitude  of  the  variation  in  the  inorganic  nitrogen 
content  is  smaller  than  the  corresponding  amplitude 
of  the  variation  for  the  shore  water.  E.  A.  Lunt. 


Quantitative  microscopic  analysis  [of  rocksj. 
H.  L.  Alling  and  W.  G.  Valentine. — See  this  vol., 
846. 

Composition  and  structure  of  meteoric  iron 
from  Tamentit.  Oxidation  of  meteoric  iron  at 
a  high  temperature.  A.  Lacroix  (Compt.  rend., 
1927,  185,  313— 317).— The  structure  of  the  meteoric 
iron  previously  described  (ibid.,  1927,  184,  1217) 
has  been  determined.  In  particular,  regions  of 
colour  due  to  parallel  bands  of  thin  taenite,  in  bands 
of  camacite,  or  formed  from  grains  of  camacito  sur¬ 
rounding  small  round  grains  of  taenite,  have  been 
noted.  Grains  of  schreibersite  surrounded  by  large 
grains  of  pyrrhotito  were  also  observed  in  the  cam¬ 
acite.  Analysis  showed  tho  presence  of  iron  (91%), 
nickel  (8-4%),  and  traces  of  cobalt,  manganese, 
phosphorus,  sulphur,  carbon,  and  silicon.  Oxidation 
in  the  oxygen-acetylene  flame  at  1580°,  and  examin¬ 
ation  of  the  nickel  content  of  the  magnetic  oxide, 
supports  the  author’s  theory  that  the  chondrites  are 
derived  from  the  same  magma  in  which  the  pro¬ 
portion  of  tho  metals  is  fairly  constant,  the  element* 
being  partly  or  totally  oxidised.  Tho  nickel  con¬ 
centrates  in  the  last  portions  of  iron  remaining  m  too 
metallic  state.  J-  Grant. 

Amphibole  grunerite  of  the  Lake  Superior 
region.  S.  Richarz  (Amer.  J.  Sci.,  1927,  Lvj» 
14,  150— 154).— Analysis  of  fresh  grunerite,  from 
Mt.  Humboldt,  Michigan,  after  separation  of  small 
amounts  of  calcite  and  magnetite,  gave  :  8i02  4a  on, 
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ALO,  1  02,  Fe203  M4,  FeO  39-20,  MnO  0-60,  CaO 
1-31,  MgO  4-06,  K20  0-19,  Na20  1-06,  HaO  (over 
110°)  1-71,  total  98-88 ;  d  3-44.  The  material  is 
light-grey  with  a  yellowish  tingo  and  forms  small 
laths.  Extinction-angle  14 — 15°,  2V  large,  negative, 
a  1-606,  p  1-684,  y  1-700.  Compared  with  the  original 
griineritc  from  France,  this  shows  less  FeO  and  more 
MgO,  with  correspondingly  lower  values  for  tho 
refractive  indices.  L.  J.  Spencer. 

OrtMte  from  Arendal  (Norway).  R,  Llord  y 
Gamboa  (Anal.  Fis.  Quim.,  1927,  25,  216—229). — • 
The  composition  of  orthite,  especially  as  regards  the 
occurrence  of  rare  elements,  appears  to  vary  con¬ 
siderably  with  tho  locality.  Analysis  of  a  dark 
brown  mineral  (d  3-22)  from  Arendal  (Norway)  gave 
the  following  results  :  Si02  36-92,  Fe203  10-70,  FeO 


6-33,  MnO  1-04,  A1203  17-96,  CaO  15-93,  MgO  0-42, 
Ce203  3-47,  (La,  Nd,  Pr,  Sm,  Y,  Eu)303  5*73,  combined 
water  2-22,  moisture  0-08,  total  100-80%.  The 
general  formula  appears  to  be  H2M”1(M’''2)3Si6026. 

Details  of  the  analytical  method  and  a  possible 
structural  formula  are  given.  J.  S.  Carter. 

Palladium  mineral  from  Potgietersrust 
platinum  fields.  H.  R.  Adam  (J.  Chem.  Met.  Soc. 
S.  Afr.,  1927,  27,  249 — 250). — A  silvery-white  mineral 
obtained  from  pannings  in  the  Potgietersrust  district 
of  the  Transvaal  contained  70-4%  Pd,  26-0%  Sb,  and 
3-3%  “gangue.”  The  palladium  and  antimony  cor¬ 
respond  with  the  formula  Pd3Sb.  Tho  mineral  has 
d  9-5  and  is  insoluble  hi  hydrochloric  acid,  slowly 
attacked  by  nitric  or  by  sulphuric  acid,  and  readily 
soluble  in  dilute  aqua  regia.  A.  R.  Powell. 
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Anomalies  in  the  properties  of  long-chain 
compounds.  W.  B.  Lee  (Nature,  1927, 120,  48). — 
Cumulative  evidence  can  now  be  adduced  indicating 
that  anomalies  or  turning  points  exist  in  many 
of  the  properties  of  certain  long-chain  compounds 
at  or  near  the  fifth,  tenth,  and  fifteenth  carbon  atoms, 
the  abnormality  being  most  pronounced  at  C15. 

A.  A.  Eldridge. 

Low-temperature  oxidation  of  hydrocarbons. 
J.  S.  Lewis  (J.C.S.,  1927,  1555— 1572).— When  par¬ 
affins  are  slowly  heated  in  a  bulb  at  constant  volume 
a  sudden  rise  in  the  pressure  occurs  at  the  “  critical 
inflexion  temperature  ”  (O.I.T.),  indicating  rapid 
chemical  action  at  this  point  involving  an  increase 
in  the  number  of  molecules.  An  oxidising  catalyst 
such  as  platinum  promotes  pressures  higher  than 
normal  below  the  C.I.T.,  whereas  lead  tetraethyl 
usually  inhibits  the  initial  oxidation;  the  activity 
of  this  negative  catalyst,  however,  decreases  slowly. 
It  is  suggested  that  oxygen  combines  with  loosely- 
attached  hydrogen  atoms  of  the  paraffins,  the  products 
being  water  and  unsaturated  hydrocarbons,  this 
explaining  the  increase  in  the  number  of  molecules, 
the  high  percentage  of  water,  and  the  presence  of 
unsaturated  hydrocarbons  immediately  above  the 
Secondary  reactions,  with  formation  of 
aldehydes,  peroxides,  etc.,  occur  later,  causing  a 
slight  fall  in  the  temperature-pressure  curves  just 
above  the  C.I.T.  The  exothermic  nature  of  the 
initial  reaction,  together  with  the  increase  in  pressure 
Que  to  the  larger  number  of  molecules  present, 
promotes  detonation,  ancl  the  action  of  anti-knocks 
13  ue  to  their  prevention  of  this  primary  dehydro¬ 
genation.  ]3  Anderson. 


Catalytic  reactions  of  ethylene.  H.  W.  Walker 

—bee  this  vol.,  837. 


New  class  of  tautomeric  compounds.  Ioni 
leory  of  tautomerism.  C.  PrAyost  (Comp! 

thn  u  t  ”7'  — 134)- — The  ionised  forms  c 

i'yA*1  9pnip°unds  are  represented  by  the  schern 
m-i  £'i;1[''CHt,R!).  ^is  being  common  t 
CHXR’-CH:CH1%  and  CHRVCH-CHXR\  and,  i 


general,  tautomerism  is  regarded  as  a  consequenco 
of  the  existence  of  an  ion  common  to  two  isomeric 
forms.  Such  ion  must  be  multipolar  and  of  equal 
global  charge  and  contrary  sign  to  that  of  mobile 
substitution.  This  phenomenon,  termed  synionism, 
is  always  realised  when  a  mobile  group  is  attached 
to  an  atom  linked  to  another  doubly- linked  atom. 
Thus  the  compound  AiB-CX  ionises  in  tho  form 
A^B^-C^X.*,  which  is  also  the  activated  form  of 
XA-BiC.  The  consequences  of  synionism  arc  as 
follows  :  (1)  X  is  only  slightly  mobile  :  AX-BiC  and 
AiB-CX  may  exist  separately  and  are  isomeridcs. 
All  reactions  not  involving  tho  common  ion  are  normal 
for  both  forms,  but  when  this  ion  comes  into  play  one 
at  least  of  the  isomeridcs  exhibits  an  abnormal 
reaction.  (2)  X  is  highly  mobile,  but  of  the  two 
positions  it  can  occupy  one  confers  on  it  greatly 
increased  mobility.  X  will  then  be  fixed  solely 
or  almost  so  at  the  other  position,  and  the  compounds 
are  pseudo-isomeric.  If  X  is  replaced  by  the  less 
mobile  X'  by  a  reaction  involving  the  common  ion, 
two  isomeric  reaction  products  may  often  bo  separ¬ 
ated.  (3)  When  X  is  highly  mobile  and  the  positions 
A  and  C  are  similarly  influenced,  AX-BiC  and 
AIB-CX  arc  desmotropic.  Examples  of  these  different 
cases  are  cited.  .  T.  H.  Pore. 

Preparation  and  physical  properties  of.  iso¬ 
butylene.  C.  C.  Coffin  and  O.  Maass  (Trans.  Roy. 
Soc.  Canada,  1927,  [iii],  21,  III,  33 — 40). — iso- 
Butylene,  m.  p.  146-8°,  b.  p.  —6-6°,  was  prepared 
by  the  dehydration  of  isohutyl  alcohol  by  alumina 
at  250—300°,  dried  by  a  freezing  method,  and  fraction¬ 
ated  in  a  vacuum.  Values  are  tabulated  of  the 
vapour  pressure  (e.ff,,  1044  mm.  at  1-8°,  2017  mm. 
at  22-1°),  density  (a01  0-6190,  d22  5  0-6444),  surface 
tension  (14-84  at  0°)  and  molecular  surface  energy 
(299-3  at  0°)  over  a  considerable  range  of  temperatures. 
The  physical  properties  of  ethylene,  propylene,  and 
isobutylene  are  summarised.  A.  A.  Eldridge. 

Reactions  of  nitrosyl  chloride.  IV.  Action 
of  nitrosyl  chloride  on  ketoximes.  H.  Rhf.es- 
eoldt  and  M.  Dewald  (Annalen,  1927,  455,  300 — 
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314). — Tlie  ckloronitroso-derivatives  formed  by  the 
action  of  nitrosyl  chloride  on  ketoximes  are  blue, 
unimoiecular  liquids  or  crystalline  solids  which  do 
not  polymerise  at  the  temperature  of  liquid  air. 
They  are  more  stable  than  the  aa-chloronitroso- 
compounds  {this  vol.,  229)  and  do  not  pass  into  iso - 
nitroso  -c  o  mpounds .  They  are  oxidised  by  air  and 
light  or,  better,  by  warm  nitric  acid  to  chloronitro- 
derivatives.  In  this  way  are  prepared  $$-chloro- 
mlroso-derivatives  of  propane,  b.  p.  70°  (ef.  Ponzio, 
A.,  1906,  i,  482);  butane,  b.  p.  24 — 25°/22  mm.; 
pentane,  b.  p.  32°/23  mm. ;  y-mcthylbutane,  b.  p. 
31°/26  mm, ;  hexane,  b.  p.  47 — 48°/21  mm. ;  S-methyl- 
pentane,  b.  p.  41 — 42°/18  mm.;  yy  -  d i methyl bu tane , 
m.  p.  121 — 122°;  n-octane,  b.  p.  41°/4  mm.;  n- 
undecane,  b.  p.  84 — S5°/3  mm. ;  a-phenylpropane, 
b.  p.  65°/4  mm.,  and  ay-diphenylpropane,  m.  p. 
90 — 91°,  decomp.  105°;  the  pp-c/dorontiro-derivatives 
of  butane,  b.  p.  51 — 52°/16  mm. ;  pentane,  b.  p. 
72 — 73°/22  mm.;  hexane,  b.  p.  83— 84°/18  mm.; 
8-motbylpontane,  b.  p.  79°/17  mm. ;  yy-dimethyl- 
butano,  m.  p.  169—170° ;  n-octane,  b.  p.  115°/19  mm. ; 
n-undecane,  b.  p.  119 — 120°/4  mm.;  a-phenyl- 
propane,  b.  p.  88°/2  mm. ;  ay-diphenylpropane,  m.  p. 
127°;  also  yy-chloronilrosopenlane,  b.  p.  32°/20  mm.; 
yy  -  ch  l  or  oni  t  rope  ntane,  b.  p.  73°/24  mm. ;  ethyl  propyl 
ketoxime,  b.  p.  86°/17  mm. ;  yy-chloronitrosohexane, 
b.  p.  46 — 47°/17  mm. ;  yy-chloronitrohexane,  b.  p. 
79 — 80°/17  mm.;  SS-chloronitrosoheplane,  b.  p.  49°/ 
12  mm. ;  SS-chloronitrohejrtane,  b.  p.  94 — -95°/17  mm.; 
oo-chloronitrosohentriacontane,  m.  p.  49 — 50°;  ao- 
chloronitrosopcntairiacontane,  m.  p.  51 — 52° ;  ca- 
chloronitropenlatriacontane,  m,  p.  52° ;  1  :  1  -chloro- 
nitrosocyolohexane,  b.  p.  52°/12  mm. ;  and  1  :  1- 
cMoronitrooyclohexane,  b.  p.  93 — 94°/13  mm.  Benzo- 
phenoneoxime.butane-Py-dione-  mono-  and -di-oximes, 
benzilmonoxime,  fluorenoneoxime,  and  phenanthra- 
quinonemonoxime  do  not  give  chloronitroso-deriv- 
atives  with  nitrosyl  chloride.  H.  E.  F.  Notion. 


Mechanism  of  the  change  of  ison itro-  to  nitro¬ 
compounds.  G.  E.  K.  Branch  and  J.  Jaxon- 
Deelman  (J.  Amer.  Chem.  Soc.,  1927,  49,  1765 — 
1779). — When  the  sodium  salts  of  isonitromethane, 
phenyHsonitromethane,  and  p-isonitrophenol  in 
O-OllV-aquoous  solution  are  added  to  OOlA-aqueous 
hydrochloric  aoid  at  temperatures  between  — 23-8° 
and  +5-2°,  the  rate  of  decrease  in  conductivity  falls 
very  rapidly  at  first,  and  then  becomes  and  remains 
proportional  to  the  conductivity  of  the  solutions 
due  to  the  isonitro-compounds.  It  is  concluded 
that  the  first  rapid  change  in  conductivity  is  due 
to  the  establishment  of  an  equilibrium  according 

to  the  scheme  E-CHIN^. +H+  ^  R-CH-N’OH, 

N)' 

whilst  the  subsequent  slower  change  is  due  to  an 


isomerisation  according  to  the  scheme  R-CH'N<^q_ 

— >R*CH,N,^q,  which  is  then  followed  by  the 

very  rapid  combination  with  hydrogen  ion  to  form 

the  true  nitro-compound :  R-CH,N<Cq-+H+  — >■ 

R-CH..-NO,.  The  heats  of  activation  of  the  above 
three  nitro-compounds,  calculated  from  the  changes 


in  rates  of  isomerisation  with  temperature,  are 
respectively,  8450±600,  22,000±2000,  and  4250+ 
800  g. -cal. /mol.  F.  G.  Willson. 

Polyvinyl  alcohol.  W.  0.  Herrmann  and  W. 
Haehnel  (Ber.,  1927,  60,  [2?],  1658 — 1663). — Poly¬ 
vinyl  alcohol  is  prepared  by  the  hydrolysis  of  polyvinyl 
esters  by  alkali  or  acid.  Since  the  substance  has 
marked  adsorptive  power  for  inorganic  salts,  it  has 
a  high  ash  content  when  prepared  by  means  of  alkali, 
whereas  acid  hydrolysis  gives  a  purer  product  from 
which  acid  can  be  removed  by  dialysis.  The  pro¬ 
perties  vary  greatly  with  the  mode  of  preparation 
both  in  respect  of  colour  and  density.  Most  of  the 
forms  are  soluble  in  water  but  a  black,  insoluble 
modification  may  be  prepared  by  heating  an  aqueous 
solution  of  polyvinyl  alcohol  with  hydrochloric  acid 
followed  by  dialysis  of  the  product.  As  judged  by 
determinations  of  mol.  wt.  by  osmotic  methods  it 
has  the  composition  (CH2!CH-OH)20.  When  heated 
at  250°/1000  atm.  it  forms  a  hard,  elastic  material, 
d  1-5810.  It  behaves  generally  as  a  reversible  colloid 
similar  to  gum  arabic  or  albumin.  It  is  well  adapted 
as  a  protective  colloid  for  metals,  hydroxides,  oxides, 
sulphides,  etc.  When  heated  at  200 — 220730  atm. 
polyvinyl  alcohol  appears  to  undergo  transformation. 
It  adds  chlorine  or  bromine,  forming  compounds 
which  have  not  been  investigated  fully;  they  are 
transformed  by  boiling  water  into  black  polyvinyl 
alcohol.  Iodine  and  potassium  carbonate  convert 
it  into  iodoform.  The  action  of  oxidising  agents  is 
described.  With  sodium  hydroxide  it  gives  sodium 
polyvinyl  oxide  trihydrate.  Acids  or  their  anhydr¬ 
ides  convert  it  mto  polyvinyl  esters.  Its  relation¬ 
ship  to  the  carbohydrates  is  shown  by  the  production 
of  substances  resembling  amyloform  with  formalde¬ 
hyde.  Like  crude  rubber,  it  can  be  vulcanised  with 
sulphur  in  the  presence  or  absence  of  accelerators. 

H.  Wren. 

Stereochemistry  of  the  tetrahedral  carbon 
atom.  VI.  Configuration  of  the  glycols 
obtained  by  reduction  of  aldehydes  by  zinc- 
copper  couple.  R.  Kuhn  and  O.  Rebel  {Ber., 
1927,  60,  [R],  1565— 1572).— The  reduction  of  gly- 
oxylic  acid,  benzaldehyde,  acraldehyde,  croton- 
aldehyde,  and  cinnamaldehyde  has  been  examined. 
The  configuration  of  the  glycols  formed  from  the 
first  two  substances  is  established  by  their  known 
resolvability.  In  the  cases  of  the  unsaturated  glycols 
obtained  from  the  last  three  aldehydes  the  structure 
is  established  by  ozonisation  in  glacial  acetic  acio 
solution  (gelatinous,  highly  polymerised  °(z°nK*c“ 
are  produced  in  chloroform  or  carbon  tetrachloride) 
followed  by  decomposition  of  the  ozonides  and  o\i  - 
ation  of  the  products  by  bromine  to  r-  or  meso- 
tartaric  acid.  In  all  cases  either  the  r-  or  the 
glycol  appears  to  be  produced  exclusively,  it  u 
not  possible  to  establish  a  simple  relationship  between 
the  electrochemical  nature  or  valency  demand  o 
the  substituent  and  the  configuration  of  the  resu 
mg  glycol.  The  influence  of  groups  remote  fro 
the  aldehydic  group  is,  however,  remarkable, 
necessary  thermo-chemical  data  are  not  ava  a 
for  consideration  of  conditions  with  regard  to  0Iier|7 

Aai-Hcxadicne-yS-diol,  b.  p,  98°/12  mm., 
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mm.,  df  1-006,  nf,  1-4700,  prepared  by  reduction  of 
acraldehyde,  is  oxidised  by  permanganate  to  oxalic 
acid  and  converted  through  the  ozonide  into  meso- 
tartaric  acid.  It  is  hydrogenated  in  the  presence  of 
spongy  platinum  to  mesohexane-yS-diol,  b.  p.  91°/20 
mm.,  m.  p.  88°. 

AK-Octadienc-Se-diol,  b.  p.  122°/9  mm.,  obtained 
from  crotonaldehyde  after  ozonisation  (preferably 
of  the  corresponding  diacetate),  affords  r-tartaric 
acid.  Hydrocinnamoin,  as  the  diacctate,  similarly 
gives  mesotartaric  acid  in  46%  yield ;  meso-aC- 
diphenylhexane-yS-diol ,  m.  p.  132°,  and  its  diacetate, 
m.  p.  70°,  are  described.  Benzaldehyde  yields 
exclusively  mesoliydrobenzoin.  H.  Wren. 

Alkylation  with  p-toluenesulphonic  esters. 
L.  Blanchard  (Bull.  Soc.  chim.,  1927,  [iv],  41,  824 — 
833). — Methyl  p-toluenesulphonate  reacts  at  140 — 155° 
with  dihalogenohydrins,  CH2X*CH(OH)-CH2X,  afford¬ 
ing  the  corresponding  methoxy-dorivative ;  below 
120°  no  reaction  occurs  and  at  160°  decomposition 
takes  place.  The  ester  employed  must  be  dry  and 
free  from  p-toluenesulphonyl  chloride.  The  following 
ethers  were  prepared  by  this  method  :  ay-dichloro-P- 
methoxypropane,  b.  p.  160°/760  mm.,  dK  1-21, 
n  1-45262;  a-cMoro-y-bromo-$-methoxypropane,  b.  p. 
70 — 72°/15  mm.,  d1!S  1-54,  n  1-48519  ;  and  oL-chbro-$y- 
iimclhoxy propane,  b.  p.  156 — 157°/760  mm.,  dv‘ 
1-088,  n  1-432  (from  “  epimethyline,”  y-methoxy- 
propane-ap-oxide).  a-Chloro-p-iodo-y-methoxyprop- 
ane  cannot  be  obtained  by  this  method.  a-Bromo- 
Py-dimethoxypropane  is  obtained  with  difficulty. 

With  dichlorohydrin  in  presence  of  sodium  hydr¬ 
oxide,  p-toluenesulphonyl  chloride  affords  ay-di- 
ddoropropyl  (i-p-toluenesulphonale,  m.  p.  52 — 53°, 
*>•  P- 180— 210°/13  mm.,  dK  1-356,  n  1-53572.  Chloro- 
bromohydrin  behaves  similarly.  y-Methoxypropane- 
“P-oxide, .  b.  p.  113—1147770  mm.,  d*  1-002,  n 
1-41158,  is  obtained  by  the  action  of  cold,  concen¬ 
trated  sodium  hydroxide  on  a-chloro-P-hydroxy-y- 
methoxypropane  (A.,  1926,  1123).  With  48%  hydro- 
bromic  acid  (b.  p.  126°)  it  affords  a-bromo- ^-hydroxy -y- 
fidhoxypropane,  b.  p.  79°/12  mm.,  190°/760  mm. 
(deeomp.),  df  1-545,  n  1-4832,  and  with  aqueous 
nydriodic  acid,  b.  p.  127°,  “  iodomethyline,”  ot-iodo- 
?-hydroxy-y-methoxypropane,  b.  p.  93 — 94°/ll  mm., 
1-851,  n  1-5363.  Epichlorohydrin  is  best  obtained 
technical  dichlorohydrin.  Addition  of  epi- 
emorohydrin  to  aqueous  hydro  bromic  acid  (48%) 
affords  a-chloro-y-bromohydrin  in  quantitative  yield. 

.  R,  Brightman. 

Bromine  derivatives  of  pentoic  and  hexoic 
acids.  R.  Merchant,  J.  N.  Wickert,  and  C.  S. 
,  EL  (J-  Amer.  Chem.  Soc.,  1927,  49,  1828— 
isnoS;  y-phonoxypropylmalonate,  b.  p.  185 — 

-n‘  ono/1™-1’  1-0858,  1-488,  is  obtained  in 

1 .  7  /0  yield  by  treating  ethyl  sodiomalonate  with 
p  ienyl  y-bromopropyl  ether.  When  treated  accord- 
ff  Gabriel’s  method  (A.,  1892,  717)  the  ester 
S-phenoxyv aler ic  acid,  m.  p.  65—66°,  b.  p. 
l  '  '™->  *n  87 — 93%  yield.  Treatment  of  the 
48%  hydrobromic  acid  under  such  con- 
j  pbeno!  and  water  are  continuously  boiled 
in 0 'bromovaieric  acid,  m.  p.  38—39°,  b.  p. 
mm.,  in  63 — 64%  yield,  which  is  also 


obtained  by  a  similar  method,  in  65 — 69%  yield, 
directly  from  ethyl  y-phenoxypropylmalonate.  Ethyl 
8-bromovalerate  has  b.  p.  94— 97°/7  mm.,  b.  p.  106 — 
110720  mm.,  1-3191,  nf  1-4580  (cf.  Cloves,  A., 
1902,  i,  200).  8-Bromovaleryl  chloride,  b.  p.  102 — 
104°/15  mm.,  df  1-5010,  nf  1-4879,  was  prepared. 
Treatment  of  S-bromovaleric  acid  with  bromine  and 
phosphorus  tribromide  yields  aS-dibromovaleric  acid, 
b.  p.  150— 1520/5  mm.,  df  1-8629,  nf  1-5347  (acid 
chloride,  b.  p.  138 — 145°/15  mm. ;  ethyl  ester,  b.  p, 
133— 135°/14  mm.,  df  1-6829,  nf,  1-4947)  (cf.  Fischer 
and  Suzuki,  A.,  1904,  i,  771).  e-Bromohexoic  acid, 
b.  p.  160 — 168°/18  mm.,  is  obtained  similarly  from 
ethyl  8-phenoxybutylmalonate,  in  62%  yield.  On 
bromination  as  above,  it  affords  az-dibromohexoic 
acid,  b.  p.  158 — 160° /4  mm.,  df  1-7897,  nf,  1-5245, 
the  product,  m.  p.  144 — 146°,  obtained  by  Marvel 
and  others  (A.,  1925,  i,  234)  by  the  action  of  hydro¬ 
bromic  acid  on  a-bromo-s-phonoxyhexoic  acid,  having 
been  therefore  incorrectly  described  as  this  acid. 

F.  G.  Willson. 

Three-carbon  system.  XIII.  Effect  of  bulky 
substituents  and  of  the  ci/cfobeptane  group  on 
the  tautomerism.  G.  A.  R.  Kon  and  C.  J.  May 
(J.C.S.,  1927,  1549 — 1555). — The  equilibrium  between 
pP-dipropyl-  and  pp-dhsobutyl-acrylic  acids  and 
their  py-isomerides  is  discussed  and  it  is  shown  that 
steric  factors  are  largely  responsible  for  the  conditions 
observed. 

Dehydration  of  pp-dipropylhydracrylic  acid  with 
acetic  anhydride  yields  fifi-dipropylacrylic  acid,  m.  p.- 
9°  (cf.  Albitski,  A.,  1885,  242),  b.  p.  144°/17  mm.,  df 
0-93624,  n20  1-46350  (silver  salt;  chloride,  b.  p.- 
128°/25  mm.;  amide,  m.  p.  72°;  p-toluidide,  m.  p. 
82-5° ;  ethyl  ester,  b.  p.  108 — 109°/14  mm.,  df  0-89284, 

-1  1-44923),  yielding,  on  oxidation  with  potassium 
permanganate,  dipropyl  ketone.  p-Rropyl-A^- 
hexenoic  acid  has  b.  p.  138 — 140° /22  mm.  and  126 — 
1280/11  mm.  (ethyl  ester,  b.  p.  116 — 118°/25  mm.,  df 
0-89264,  nf  1-43778;  chloride,  b.  p.  107°/30  mm.; 
amide,  m.  p.  120—121°).  Equilibration  of  the  acids 
by  refluxing  with  potassium  hydroxide  gives  a  mean 
value  of  33%  of  ap-acid,  67%  of  Py-acid. 

Ethyl  hydrogen  isokeplylmaloiuite  has  b.  p.  168°/35 
mm.  (i-Propylhexoic  acid  has  b.  p.  144°/30  mm. 
Inseparable  mixtures  of  pp-dnsobutylacrylic  acid 
and  its  Py-isomeride  were  obtained  in  all  cases. 
Equilibration  of  the  acids  gives  a  mean  value  of 
49%  of  ap-acid,  51%  of  Py-acid. 

Investigation  of  the  equilibrium  between  cyclo- 
heptylideneacetic  acid  and  its  Py-isomeride  shows 
that  the  cycloheptane  ring  has  less  tendency  to 
acquire  a  double  linking  than  cither  the  five-  or  six- 
membered  rings.  The  equilibration  mixture  con¬ 
tains  25-6%  of  ap-acid.  Pure  cycfoheptylldeneacetic 
acid  has  m.  p.  54°.  aB-Dibroinocycloheplylacetic  acid 
has  m  p  125°;  ^y-dibromocycloheptylacetic  acid  has 
m.  p.  103—104°.  M.  Clark. 

Composition  of  parsley-seed  oil.  J.  van  Loon 
(Rec.  trav.  chim.,  1927,  46,  492 — 500).  The  oil 
obtained  by  extraction  of  Dutch  parsley-seed  (Apium 
netrosdinum,  L. ;  Petroselinnm  sativum,  Hoffm.) 
with  light  petroleum  has  ds  0-9663,  nf,  1-4800, 
acid  value  3-2,  saponification  value  129-7,  ester  value 
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126-5,  iodine  value  171*1,  Reielierte-Heissl  value  1-09. 
The  unsaponifiablo  portion  (30%  of  the  oil)  lias  a 
setting  point  beloiv  0°,  «(?  1-5198,  iodine  value  136-0, 
and  possesses  in  marked  degreo  the  characteristic 
odour  of  parsley.  On  fractional  distillation  myristicin 
was  identified  in  the  fraction  of  b.  p.  70 — 100°/18  mm. 
whilst  that  of  b.  p.  163°/18  mm.  contained  a  substance 
C10H18O2  of  very  agreeable  odour.  The  fatty  acids 
from  the  oil  (05%)  wero  dark  green  in  colour  and 
had  m.  p.  26°  (indef.),  1-4597,  iodine  valuo  96-6, 
acid  value  188*3,  and  were  separated  into  solid  (45%) 
and  liquid  acids  by  fractional  recrystallisation  of 
the  lead  salts  from  alcohol.  The  solid  acids  consist 
mainly  of  “  potrosclic  acid,”  C1SHM02  (ef.  Vongerich- 
ten  and  Kohler,  A.,  1909,  i,  454;  Hilditcli  and  Jones, 
this  vol.,  540),  m.  p.  29-4°,  1-4534,  iodine  value 

89-9,  and  acid  value  198-7  (cf.  Palazzo  and  Tamburello, 
A.,  1915,  i,  862).  On  ozonisation  it  yields  lauric 
acid  (m.  p.  43-6°)  and  adipic  acid,  and  the  liquid 
methyl  ester  on  hydrogenation  affords  methyl  stearate, 
m.  p.  39-2°.  These  facts  are  in  agreement  with  the 
formula  CH3*[CH2]10*CH  IpH-tCHaVCOgH  ascribed 
by  Vongericliten  and  Kohler  to  pctroselic  acid. 
The  solid  fatty  acids  also  contain  a  small  quantity 
of  palmitic  and  stearic  acids.  The  liquid  fatty  acids, 
the  lead  salts  of  which  were  soluble  in  alcohol,  were 
distilled  in  a  vacuum  and  yielded,  on  treatment  with 
bromine  in  ethereal  solution,  linoleic  tetrabromide, 
in.  p.  114*2°,  but  no  linolenic  hexabromidc,  and  there¬ 
fore  contained  33%  of  linoleic  acid,  tho  remaining 
acids  being  of  the  oleic  series.  As- Oleic  acid  was 
proved  to  be  present  by  the  formation  of  As~elaidic 
acid,  in.  p.  43°,  on  treatment  of  the  liquid  fatty  acid 
with  nitrogen  peroxide,  and  confirmed  by  the  pro¬ 
duction  of  w-nonoio  and  azelaic  acids  on  ozonisation. 

W.  J.  Powell. 

Preparation  of  myristic  acid  from  nutmeg 
butter  and  ucuhuba  fat.  P.  E.  Verkade  and  J. 
Coops  (Rec.  trav.  cliim.,  1927,  46,  528 — 533). — Nut¬ 
meg  butter  is  the  most  convenient  source  of  myristic 
acid  since  it  contains  in  appreciable  quantities  only 
triolein  and  trimyristin,  and  the  latter,  the  chief 
constituent,  is  readily  obtained  in  a  pure  state  by 

Sstallisation  from  a  mixture  of  4  vols.  of  96% 
ol  and  1  vol.  of  ether,  Myristic  acid,  setting 
point  53-6°,  is  obtained  in  nearly  theoretical  yield 
by  saponification  and  recrystallisation  of  the  product 
from  80%  acetic  acid.  The  fatty  acids  from  a  sample 
of  ucuhuba  fat  contained  myristic  acid  (58%), 
w-decoic  acid,  and  lauric  acid  (8%),  which  were  separ¬ 
ated  by  fractional  distillation  of  the  methyl  esters. 
Since  many  previous  investigators  (cf.  Reimer  and 
Will,  A.,  1885,  1197;  Nordlinger,  A.,  1S86,  139; 
Valenta,  B,,  1889,  202)  have  found  ucuhuba  fat  to 
contain  no  higher  saturated  acids  other  than  myristic 
acid,  it  is  concluded  that  the  ucuhuba  fat  of  commerce 
may  be  of  varied  botanical  origin.  W.  J.  Powell. 

Metallic  hydroxy-acid  derivatives.  IV.  Com¬ 
plexes  formed  by  copper  with  the  monobasic 
monohydroxy-acids.  I.  W.  Wark  (J.C.S.,  1927, 

1753—1758;  cf.  ibid.,  1923,  123,  1816).— Sodium 

cuprimandelate,  Na2[Cu(C8Hp03)2],  is  best  prepared 
by  dissolving  cupric  mandelate  in  alcoholic  sodium 
cthoxide ;  in  a  similar  maimer  sodium  cupriglycoUate, 


Na„[  Cu  ( C2K203 ) 2] ,  2  -  5Me  O  H ,  and  cuprisaMcylale , 
Na2[Cu(C-H403)2],  may  bo  obtained.  As  shown  by 
hydrogen-ion  concentration  measurements  in  solution 
cupric  salicylate  is  more  acidic  than  the  glycolluto 
or  lactate,  and,  as  expected,  the  complex  salicylates 
and  mandelates  are  found  to  be  mare  stable  than  tho 
corresponding  glycollates  and  lactates.  The  following 
salts  have  been  isolated  from  aqueous  solutions; 
sodium  hydrogen  cuprimandelate,  NaH[Cu(C8Hs03)2J; 
silver  cuimmandelale ,  Ag2[Cu(CgHG03),] ;  mercurous 
cuprimandelate,  Hg2[Cu(C8H603)2],5H20 ;  ferric 
cuprimandelate,  Fe2[Cu(C8H0O3)2]3,14H2O ;  cupric 
cuprimandelate,  Cu[Cu(C8HG03)2J. 

B.  W.  Anderson. 

Oxalato-derivatives  of  the  alkaline-earth 
metals  and  lead.  R.  Scholder,  E.  Gadenne,  and 
H,  Niemann  (Bor.,  1927,  60,  [B],  MSS— 1498).— 
The  complex  oxalates  of  the  alkaline-earth  motais 
and  lead  exist  in  three  types  exemplified  by  the 
following  compounds : 

[S:o:<S]K=H*°- 


and  [Sr5(O2O4)0]K2,12H2O.  The  salts  are  prepared 
from  their  components  under  highly  individual  con¬ 
ditions.  They  arc  colourless,  microcrystalline  pow¬ 
ders,  insoluble  in  water,  by  which  those  belonging 
to  the  first  two  types  are  immediately  decomposed. 
Salts  of  the  following  formulae  are  described  : 
K,Co04,BaCo04,2H20 ;  Rb,,C204,BaCa04,2H20 ; 
Tl2C204,BaC;0,,2H20 ;  (NH4)2C204,2BaC,04; 

Cs2C204,2BaC204 ;  K.a01,5BaC204,4B20 ; 

K2C204,2PbC204,4H,0 ;  Rb2CA,2PbCa04,4H20 
(or  2HsO);  "  Cs,C,O4,PbaO.,2H20; 

H2C204,2SrC204,2H20 ;  “  “  H2C204,2SrC204; 

H2C204,2SrC204,2-5H20 ;  (NH4)2C204,2SrC204; 
K2a04,2SrC„04 ;  Rb„a04,2SrC204 ; 

Cs2d04,2SrC204 ;  K2C204,SSrC264,12H20 ; 

Na2C204,5SrC<,04,12H„0 ;  K2C  ~  ~ 

Bb,Co04,CaCo04,H20 ;  Cs,C 

Partial  replacement  of  the  oxalate  residue  in 
oxalato-anions  of  bivalent  metals.  R.  Scholdeb 
[with  E.  Gadenne  and  H.  Niemann]  (Ber.,  1927,  60, 
[B],  1499 — 1509;  cf.  preceding  abstract). — The 

behaviour  of  strontium  oxalate  towards  concentrated 
solutions  of  a  number  of  alkali  salts  is  described. 
Typical  results  are  obtained  with  sodium  thiosulphate 
solution,  which  deposits  crystals  of  strontium 
oxalate  or  the  more  stable  sodium  strontium 
oxalate,  Na2C204,5SrC204,12H20.  Sodium  nitrite  and 
potassium  acetate  are  exceptional  since  they  yield 
the  compounds  Na2C2O4,SrC2O4,NaNO,,H20  ana 
K2C204,3SrC204,2CHs-C02K,4-5H20.  The  oxalates 
of  the  alkaline  earths  exhibit  enhanced  solubility  in 
solutions  of  alkali  formates  and  kypophospMtes  but 
in  the  majority  of  eases  either  double  decomposition 
ensues  or  the  corresponding  double  oxalate  crystall¬ 
ises;  the  salts  SrC204,H-C02K,2Ha0, 
SrC,04,H*C02Rb,2H20,  SrC201>KH2P02,2H20,  and 
CaC"204,2H-C02Iv,H20,  have  been  isolated.  Oxalates 
of  bivalent  heavy  metals  are  more  freely  soluble 
than  those  of  the  alkaline  earths  in  alkali  formate 
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and  hypophospliite  solutions  and  yield  double 
oxalates  or  mixed  compounds,  of  which  the  follow¬ 
ing  individuals  are  described  :  ZnC204,2H*C02K ; 

CdC,04,2H-C02K,(H,0  and  3H20) ;  CoC204,2H*C02K: ; 
CoC204,3H*C02Na ;  “  CoCA.H-COsNH, ; 
2CdC,04,KoC204,2H-C0oK,2H20 ; 
2ZnC204>3KH2P0a,2H20 ;  5Ni0204>a6H-C02Na,5H20 ; 
3CdC204,(l®4)2C204,7fl20.  Gn  the  supposition  that 
the  oxalates  of  the  alkaline-earth  metals  are  them¬ 
selves  complex  compounds,  e.g.,  [Ba(C204)2]Ba,  the 
behaviour  of  these  compounds  in  solutions  of  tho 
alkaline-earth  formates  has  been  investigated. 
When  the  same  basic  ion  is  present  in  each  salt  tho 
oxalate  is  insoluble.  With  dissimilar  cations  en¬ 
hanced  solubility  is  observed.  The  systems  thus 
produced  are  exceedingly  labile  and  the  extent  to 
which  double  decomposition  occurs  depends  greatly 
oa  the  temperature ;  tho  compound, 
[BaC204,(HIC02)2]Ba,6H20,  is  the  only  member  of 
the  class  which  could  be  isolated.  H.  Wren. 

Auto-complex  formation  with  oxalates  of 
bivalent  metals.  II.  Determinations  of  con¬ 
ductivity  and  solubility.  It.  Scholder  [with  E. 
Gadenne  and  H.  Niemann]  (Ber.,  1927,  60,  \B], 
1510 — 1525;  cf.  preceding  abstracts). — The  con¬ 
ductivities  of  saturated  aqueous  solutions  of  the 
oxalates  of  barium  .(+0-5,  2,  and  3-5H20),  strontium 
(+1H20),  calcium  (+1H20),  magnesium  (+2H20), 
zinc  (+2H20),  cadmium  (+3H^O),  ferrous  iron 
(+2HjO),  cobalt  (+2H20),  nickel  (+2HaO),  and 
silver  have  been  determined  and  their  solubility  has 
been  found  by  direct  measurement  (treatment  of  the 
solution  with  sulphuric  acid  followed  by  concen¬ 
tration  and  titration  with  O-OlW-permanganate). 
The  production  of  an  auto-complex  is  regarded  as 
established  if  the  ratio,  conductivity /solubility  is 
considerably  less  than  the  conductivity  at  infinite 
dilution  as  deduced  from  the  sum  of  the  mobilities  of 
the  ions.  This  is  not  the  case  with  the  oxalates  of 
barium,  strontium,  calcium,  and  silver,  whereas  with 
those  of  magnesium,  zinc,  cadmium,  iron,  cobalt,  and 
nickel  complex  compounds  appear  to  exist  in  solution. 
Unless,  therefore,  the  possibility  of  auto-complex 
formation  is  excluded,  the  applicability  of  Kohlrauseh’s 
method  for  the  determination  of  the  solubility  of 
sparingly  soluble  substances  appears  doubtful. 

H.  Wren. 

Auto-complex  formation  with  oxalates  of 
hi  valent  metals.  II.  Dilution  curves.  R. 
Scholder  {Ber.,  1927,  60,  [_B],  1525—1532;  cf. 

preceding  abstract). — Since  it  is  possible  that  the 
abnormally  low  values  of  the  equivalent  conductivity 
of  the  oxalates  of  zinc,  cadmium,  ferrous  iron,  nickel, 
aud  cobalt  may  be  due  to  the  slight  dissociation  of 

these  salts,  the  effect  of  dilution  on  the  value  of  A  and 
also  on  the  degree  of  dissociation  «= A/Aa  has  been 
examined  and  compared  with  the  similar  values 
for  barium  oxalate.  A  linear  relationship  between 
specific  conductivity  and  concentration  exists  only  in 
the  case  of  barium  oxalate.  With  the  other  salts,  the 
specific  conductivity  increases  with  dilution  in  a 
mghly  individual  manner.  The  results  are  most 
fully  explained  by  the  assumption  of  auto-complex 
formation.  In  the  so-called  degree  of  dissociation,  a, 


two  phenomena  are  superimposed.  With  increasing 
dilution,  the  complex  dissociates  more  completely 
into  the  ions  of  the  simple  oxalate  and,  simultaneously, 
tho  degree  of  dissociation  of  the  complex  and  the 
simple  oxalate  increases.  With  the  zinc,  cadmium, 
and  cobalt  compounds  the  decomposition  of  the  com¬ 
plex  is  so  pronounced  that,  in  comparison,  the  increase 
of  a  with  increasing  dilution  is  almost  without  moment. 
With  the  more  stable  ferrous  oxalate  complex,  the 
increase  in  the  actual  degree  of  dissociation  is  more 
important.  The  very  individual  behaviour  of  the 
oxalates  of  the  heavy  metals,  which  are  otherwise  very 
similar  in  their  properties,  is  a  further  argument  in 
favour  of  auto-complex  formation.  It  is  probable 
that  the  constitution  of  the  auto-eomplex  oxalates 
cannot  be  expressed  by  the  simple  formula, 
[X"(C204)2]X".  H.  Wren. 

Oxaloclilorides  of  cerium.  L.  Dede  and  W. 
Baber  (Ber.,  1927,  60,  [P>\,  1654— 1658).— Addition 
of  concentrated  oxalic  acid  solution  to  a  boiling,  well- 
stirred  solution  of  cerium  chloride  in  water  as  long  as 
the  initial  precipitate  immediately  dissolves  causes  the 
compound,  CeCl(C204),3H20,  to  crystallise  from  the 
cold  solution.  The  salt  is  stable  to  cold  but  not  to 
boiling  water;  it  may  be  crystallised  from  fuming 
hydrochloric  acid.  Evaporation  of  tho  mother- 
liquors  in  a  vacuum  leads  to  the  isolation  of  the  salt, 
Ce2Cl4(C204),8H20,  which  is  more  readily  prepared 
from  cerium  chloride,  and  the  compound  CeCl(C204) ; 
it  is  decomposed  by  excess  of  cold  water.  H.  Wren. 

Therapeutic  action  of  some  hismuthyl  deriv¬ 
atives  of  organic  hydroxy-acids.  G.  H.  Brown¬ 
ing,  J.  B.  Cohen,  R.  Gtilbransen,  E.  Phillis,  and 
W.  R.  Snodgrass  (Proc.  Roy.  Soe.,  1927,  B,  102, 
1—9). — Bismuthyl  compounds  of  saccharic  acid, 
disodium  saccharate,  potassium  mucate,  gluconic  acid, 
disodium  gluconate,,  nnannonic  acid,  galactonic  acid, 
lactobionic  acid,  maltobionic  acid,  tartaric  acid 
(C8H10O12,BiO,2H2O),  disodium  tartrate,  ethyl  hydrogen 
tartrate,  ethyl  tartrate,  glyceric  acid,  ethyl  glycerate, 
sodium  gallate,  malic  acid,  citric  acid,  glycollic  acid, 
dihydroxymalonic  acid,  ethyl  dihydroxymalonate,  tar- 
tronic  acid,  and  thiobenzoic  acid,  are  prepared  by 
treatment  of  the  acid,  ester,  or  salt  with  bismuth 
nitrate  in  acetic  acid.  Excepting  the  citric  acid  and 
citric  ester  compounds,  all  are  soluble  in  aqueous 
alkali,  the  saccharic  acid  compound  being  stable  even 
in  boiling  concentrated  alkali.  In  the  case  of  tartaric 
acid  several  bismuthyl  compounds  are  obtained : 
C4H406N03'Bi0,  from  a  warm  solution  of  bismuth 
nitrate  in  dilute  acetic  acid  and  aqueous  tartaric  acid ; 
C4H406-Bi0,  from  cquimolecular  amounts  of  bismuth 
nitrate  and  tartaric  acid  in  hot  acetic  acid;  and 
C4H406BrN03,5H20,  from  excess  of  tartaric  acid  in 
boiling  acetic  acid.  Glycollic  acid  readily  gives  a 
bismuthyl  compound,  but  its  phenyl,  diphenyl,  and 
dimethyl  derivatives  fail  to  react,  whilst  lactic  acid 
gives  an  indefinite  product.  Structures  similar  to 
Maschmann’s  (A.,  1925,  i,  527)  are  suggested. 

All  the  products  are  therapeutically  active,  but  only 
tho  saccharic,  mannonic,  lactobionic,  tartaric,  and 
citric  derivatives  cure  mice  infected  with  Spirochmta 
laverani,  Breinl  and  Kinghorn.  Bismuthyl-saccharic 
acid  and  -gluconic  acid,  injected  intramuscularly,  have 


866 


BRITISH  CHEMICAL  ABSTRACTS. - A. 


a  definite  antisyphilitie  action  in  man,  but  are  not 
curative  and  present  no  advantage  over  the  known 
bismuth  preparations.  C.  Hollins. 

Folarimetric  and  electrometric  study  of  the 
alkali  aluminotartrates.  A  double  mutarot- 
ation phenomenon.  Pariselle  (Compt.  rend.,  1927, 
185,  130—132).  — The  curves  obtained  from  deter¬ 
minations  of  the  specific  rotatory  powers  of  mixtures 
containing  one  aluminium  ion  to  one  molecule  of 
tartaric  acid  with  increasing  proportions  of  sodium 
hydroxide  indicate  the  existence  of  a  neutral  sodium 
aluminotartrate,  C02Na-CH  ( A1Q )  ■  CH  ( OH )  -COaNa, 
which  is  decomposed  by  an  excess  of  alkali  into 
sodium  tartrate  and  meta-aluminate.  Mutarotation 
phenomena  varying  in  sign  and  rate  of  change,  and 
depending  on  the  pK  value,  were  observed  for  solutions 
other  than  those  containing  less  than  1  mol.  or  more 
than  5  mols.  of  sodium  hydroxide  to  1  mol.  of  aluminium. 
They  indicate  molecular  transformations.  Analogous 
results  were  obtained  for  potassium  and  ammonium 
hydroxides.  J.  Grant. 


Allenetetracarboxylic  ester.  F.  Faltis  and  J, 
Pirscii  (Ber.,  1927,  60,  [B],  1621—1632;  cf.  A., 
.1922,  i,  624). — Ethyl  sodiodicarbethoxyglutaconato  is 
obtained  in  good  yield  from  ethyl  malonate,  chloroform, 
and  sodium  ethoxide  in  ethyl  alcohol  if  undue  rise  of 
temperature  is  avoided,  thus  excluding  the  production 
of  the  sodium  derivative  of  wobutanehexacarboxylic 
ester.  It  is  converted  by  bromine  in  chloroform  or 
ether  into  ethyl  y-bromo-ay-diearbethoxyglufcaconate, 
which  when  treated  with  moist  silver  oxide  in  boiling 
alcohol  affords  ethyl  allene.letramrbozyla  fe , 
C(C02Et)2:C:C(C02Et)2,  m.  p.  84°,  in  30%  yield.  The 
ester  immediately  decolorises  cold,  neutral  perman¬ 
ganate  solution  but  does  not  add  bromine  or  hydrogen 
in  the  presence  of  palladised  barium  sulphate. 

The  action  of  potassium  ethoxide  (1  mol.)  on  ethyl 
y-bromo-ay-dicarbethoxyglutaconate  leads  unex¬ 
pectedly  to  the  conversion  of  one  half  of  the  ester 
into  ethyl  potassio -ay- dicarbcthoxyglutaconate  (the 
corresponding  copper  and  calcium,  salts  are  described), 
whereas  the  other  half  appears  to  be  transformed  into 
ethyl  y-bromo-ap-diethoxy-ay-dicarbethoxyglutarate ; 
the  latter  compound  could  not  be  isolated  and  its  form¬ 
ation  is  deduced  from  its  conversion  when  distilled 
into  ethyl  carbonate,  polymerised  ethyl  a-bromo- 
acrylate,  ethyl  mesoxalate,  and  (?)  ethylene.  If  the 
proportion  of  potassium  ethoxide  is  increased  to  2 
mols.,  the  potassio-derivative  is  obtained  in  63-4% 
yield. 

Conversion  of  the  bromo-ester  into  the  y-lactone, 
C13H160«  (cf.  Faltis,  loc.  cit.},  is  conveniently  effected 
by  distillation  under  14  mm.  pressure.  By  treatment 
with  concentrated  potassium  ethoxide  solution  it  is 


tassium  salt, 

in  83%  yield; 


pot 

OK 

OEt. 


transformed  into  the 

9°  °>c:c<~£.  in  83%  yield;  the  corre- 

!C(C0,Et):CH 

spondiug  copper  salt  has  2EtOH  instead  of  5H2Q  as 
described.  Attempts  to  open  the  lactone  ring  by 
using  an  excess  of  potassium  ethoxide  were  not 
successful.  The  corresponding  sodium  salt  is 
described.  Treatment  of  the  potassium  salt  with 
aqueous  ethyl  alcohol  and  concentrated  sulphuric 
acid  leads  to  the  production  of  an  ester , 


which  could  not  be  completely  purified;  hydrolysis 
with  potassium  ethoxide  converts  it  into  the 
potassium  salt,  CjjjHjQCyKg,  from  which  the  corre- 
sponding  copper  salt,  m.  p.  169 — 170°  (decomp.)  after 
softening  at  160°,  is  obtained.  II.  Wren. 

Sulphosuccinic  acid.  II.  J.  Backer  and  J,  M, 
VAN  DEE  Zanden  (Reo,  trav.  ehim.,  1927,  46,  473--, 
491). — The  neutralisation  of  the  sulphonic  group  in 
d-sulphosuccinic  acid,  obtained  by  recrystallisation  of 
the  neutral  strychnine  salt,  has  little  effect  on  the 
rotatory  power,  but  there  is  a  marked  reduction  if  in 
addition  one  or  both  carboxyl  groups  are  neutralised ; 
thus  the  free  acid,  the  mono-,  di-,  tri-sodium,  and  the 
tri-ammonium  salts  have  [i¥]D=53,  52,  39,  33,  and  34, 
respectively.  This  behaviour  is  analogous  to  that 
of  a-sulphopropionio,  a-  and  p-sulphobutyric,  and 
a-sulphovaleric  acids.  d-SuIphosuceinic  acid,  which, 
like  its  salts,  is  readily  racemised  at  100°,  is  moderately 
stable  at  ordinary  temperatures  and  may  be  prepared 
by  the  action  of  sodium  sulphite  on  1-bromosuccinie 
acid  in  weakly  alkaline  solution.  Sulphosuccinic  acid 
is  best  prepared  by  the  action  of  sodium  hydrogen 
sulphite  on  maleic  or  fumarie  acid.  The  reaction 
takes  place  in  the  cold,  and  the  sulphonated  acid  is 
isolated  as  the  barium  salt  (yield  90%).  The  free 
acid  is  obtained  by  decomposing  the  silver  salt  with 
hydrogen  sulphide  and  evaporating  the  filtered 
solution ;  it  forms  hygroscopic  crystals  of  the  mono¬ 
hydrate,  which,  when  heated  in  a  closed  tube,  decom¬ 
pose  at  60°,  and  become  coloured  at  80°  hut  do  not 
melt.  A  colorimetric  determination  of  the  tertiary 
dissociation  constant  gave  k3~ -IxlO"5,  whilst  by  an 
electrometric  method  Mook  has  obtained  fca=l-6xl0*‘l 
and  &3-=0  fix  10  s  (private  communication).  The 
silver,  barium,  lead  (+4H20),  potassium  (anhydrous, 
decomp.  227°),  and  thallium  (anhydrous,  decomp. 
116 — 120°)  salts  are  described.  The  primary  strych¬ 
nine  salt  was  not  obtained  in  a  crystalline  form,  but 
the  neutral  trislrychnine  salt  and  an  acid  salt, 
3C4H60,S,8C21H2202N2>  decomp.  245°,  were  isolated- 
Sulphosuccinic  acid  may  also  be  prepared  by  the  action 
of  sodium  sulphite  on  bromosuccinic  acid,  but 
secondary  reactions  cause  the  yield  to  be  low  (40%). 
The  method  involving  the  direct  sulphonation  of 
succinic  acid  described  by  Fehling  is  unsatisfactory 
since  the  interaction  of  sulphur  trioxide  and  succinic 
acid  in  equimoleeular  quantities  results  in  the  form¬ 
ation  of  succinic  anhydride,  whilst  with  excess  of  the 
former  at  50“  the  product  contains  unchanged  succinic 
acid,  sulphosuccinic  acid,  and  disulphosuccinic  acid,  ot 
which  the  lead  and  thallium  (decomp.  145°)  salts  are 
described.  W.  J.  Powell, 

Exchange  of  functional  groups  between  two 
molecules.  A.  Verley  (Bull.  Soc.  chirn.,  192/, 
[iv],  41,  788 — 804). — The  carbonyl  group  in  ketones, 
aldehydes,  or  esters  possesses  the  general  property  ot 
combining  with  1  mol.  of  metallic  alkoxidea,  witn 
evolution  of  heat,  affording  compounds  of  the  type, 
CRR'{OM)-OR",  for  which  the  name  metallic  “  henu- 
acetal  ”  is  proposed.  Both  the  metallic  and  the  free 
hemiacetal  are  largely  dissociated  in  solution  an 
have  not  been  obtained  pure.  Benzaldehyde  an 
aluminium  ethoxide  in  absolute  alcohol  afford  bl  /o 
of  a  crystalline  powder,  apparently  a  mixture  o 
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CHPh[0-Al(OEfc)2]-OEt,  CH2Ph-OAl(OEt)2,  and 
CPh(0-CH2Ph)[O-AI(OEt)2]-OEt,  since  on  treatment 
with  dilute  sulphuric  acid  it  yields  benzyl  alcohol, 
benzaldehyde,  and  ethyl  and  benzyl  benzoates. 
With  aluminium  ethoxide  and  acetone  the  yield  of 
hemiacetal  varies  from  40%  to  80%.  The  sodium 
hemiacetal  obtained  from  sodium  ethoxide  and  methyl 
nonyl  ketone  on  treatment  with  ethyl  bromide  affords 
a  small  amount  of  the  methyl  acetal  of  methyl  nonyl 
ketone,  a  reaction  supporting  the  structure  advanced 
above.  With  esters,  aluminium  ethoxide  affords  the 
hemiacetal  in  30 — 80%  yield.  The  formation  from 
these  hemiacetals  of  products  in  which  the  functional 
groups  of  the  original  compounds  have  been  inter¬ 
changed  is  attributed  to  intramolecular  change  in  the 
hemiacetal,  e.g.,  CH2R‘0-CHR'-0H  — > 

ClijR'  •  0 -CHR ■  6  M  (combination  of  aldehyde  with 
primary  alkoxide)  or  C II RR'  •  0  •  CR"R' "  •  OM — y 
CH R  "R" '  •  0  •  CRR ' ■  0 M  (ketone  and  secondary  alk¬ 
oxide).  In  the  cases  where  the  hemiacetal  has  the 
structure  CHRR'-OCHR",OM  (aldehyde  and  second¬ 
ary  alkoxide)  or  CH2R-0-CR'R"-0M  (ketone  and 
primary  alkoxide)  such  exchange  does  not  occur.  In 
the  third  stage  the  new  hemiacetal  dissociates  in 
solution  into  alkoxide  and  carbonyl  compound,  the 
metal  being  finally  distributed  between  the  two 
alcohols  in  proportion  to  their  mol.  wt.  The  above 
theory  of  exchanges  is  developed  to  explain  the 
Claisen-Titschenko  reaction,  the  formation  of  a 
hemiacetal,  CHR(OAlk)-OM,  being  regarded  as  the 
first  stage,  from  which  I  mol.  of  metallic  alkoxide  is 
eliminated,  giving  CHR(OM)-OCHR-OAlk,  from 
which,  by  migration  of  the  OM  group,  the  product 
CH2R-0-CR(0M)-0Alk  is  formed.  Cannizzaro’s 
reaction  is  given  a  similar  interpretation,  R-CHO  + 
NaOH=CHR(ONa)-OH  — ->  CHR(0H)-0-CHR-0Na 
— ¥■  CR(0H)(0Na)-0-CH2R  — >  R-COONa  + 
CH2R-0H.  Aldolisation  is  similarly  explained', 
only  those  aldehydes  aldolising  which  are  capable  of 
yielding  an  enolic  form. 

The  reaction  between  alkoxides  and  ketones, 
aldehydes,  and  esters  affords  a  means  of  preparing 
otherwise  inaccessible  esters  of  secondary  or  tertiary 
alcohols.  Thus  1  mol.  of  methyl  anthranilate  and  1  mol. 
of  geraniol,  when  heated  at  100 — 120°  in  presence  of 
0'05 M  of  sodium,  aluminium,  or  magnesium  ethoxide, 
after  distillation  of  the  methyl  alcohol  and  removal 
of  unchanged  methyl  anthranilate,  affords  geranyl 
anthranilate,  b.  p.  188°/4  mm.  Esters  of  tertiary 
alcohols  are  readily  obtained  by  leaving  the  alcohol  for 
several  days  in  contact  -with  excess  of  acetic-formic 
anhydride.  The  formate  thus  obtained  is  mixed  with 
1  mol.  of  the  methyl  ester  of  the  desired  acid  and 
treated  with  0-025  M  of  the  sodium  derivative  of  the 
tertiary  alcohol  at  100— 120°,  affording  methyl 
torm&te  and  the  required  ester. 

These  exchanges  suggest  that  organic  compounds 
containing  metals  are  capable  of  ionising,  affording 
ions  containing  the  metal  which  give  reactions  strictly 
Parallel  to  those  between  metallic  salts  and  bases  but 
(  enng  in  order  of  velocity.  R.  Brightman. 


(  G13'oeraldehiyde  and  glycollaldehyde.  H.  O.  L 
ischer  and  C.  Taube  [in  part  with  L.  Eeldmann 
(Ber.,  1927, 80,  [B],  1704—1709 ;  cf.  this  voL,  340).— 


Diaeetylglyceraldehyde  is  converted  by  glacial  acetic 
and  hydrobromic  acids  into  dimeric  acetobromoglycer- 

aUehyde,  V  >CH-CH2-OAcl  ,  m.  p.  168 — 169° 
_Ci±Br  J2 

(decomp.),  which  is  converted  by  methyl  alcohol 
and  silver  carbonate  into  acelylglyceraldehyde  meihyl- 

cyclo acetal,  m.  p.  101-5 — 102-5°,  and  thence  by  methyl- 
alcoholic  ammonia  into  glyceraldehyde  methyloycio- 

|o— - 


acetal. 


>CH-CH2-OH 


,m.p.  158-5— 159-5° 


.CH(OMe) 

Crude  acetobromoglyceraldehyde  is  hydrolysed  by 
silver  carbonate  and  aqueous  acetone  to  dimeric  acetyl- 
glyceraldehyde,  m.  p.  118-5°,  the  m.  p.  of  which  is 
depressed  by  crystallisation  probably  by  reason  of 
migration  of  the  acyl  groups.  The  successive  action 
of  hydrogen  chloride  and  methyl  alcohol  and  silver 
carbonate  on  dihydroxyacetone  affords  the  corre¬ 
sponding  methylcycfoacetal,  -9  ^>C(OMe)-CH2-OH, 

CR2 

m.  p.  (anhydrous)  131—132°,  m.  (+H20)  91° 
(corresponding  acetate,  m.  p.  138°). 

Glycollaldehyde  is  conveniently  prepared  by  heating 
dihydroxymaleic  acid  in  pyridine  at  50 — 55°,  removal 
of  the  latter  under  diminished  pressure,  and  sub¬ 
sequent  distillation  of  the  residue.  It  may  also  be 
prepared  by  ozonisation  of  allyl  or  cinnamyl  alcohol 
and  treatment  of  the  ozonides  with  zinc  dust  and 
glacial  acetic  acid.  The  refractive  index  of  the 
freshly-distilled  substance  undergoes  rapid  increase 
to  a  constant  value,  possibly  indicating  intramolecular 
transformation.  The  aldehyde  is  converted  by  acetic 
anhydride  and  pyridine  into  dimeric  acetylglycaUalde- 

'9 


hyde, 


CH. 


>CH-OAc 


m.  p.  157 — 158°,  which  is  trans¬ 


formed  by  hydrogen  bromide  in  glacial  aeeticjacid 
into  dimeric  bromoglycollaldehyde  ( brornoethylene  oxide), 
m.  p.  about  136°  (decomp.),  and  thence  into  glycollalde¬ 
hyde  methylcycloacetal,  m.  p.  72°;  glycollaldehyde 
ethylcf/ctoacetal,  m.  p.  59-5°,  is  similarly  prepared. 

H.  Week. 

Isolation  of  ketones  by  means  of  their  oxonium 
compounds.  W.  Tschelincev  and  (Mlle.)  L. 
Nasarov  (Bull.  Soc.  chim.,  1927,  [iv],  41,  805 — 808). — 
Addition  of  an  ethereal  solution  of  magnesium  bromide 
to  a  solution  of  a  ketone  or  ether  oxide  in  benzene  or 
light  petroleum  affords  a  crystalline  precipitate  con¬ 
sisting  of  magnesium  bromide  combined  with  2  or  3 
mols.  of  ketone  (cf.  A.,  1924,  i,  929),  which  can  be 
utilised  for  the  separation  of  ketones.  Compounds  of 
magnesium  bromide  with  the  following  are  described  : 
acetone  .(3  mols.);  methyl  ethyl  ketone  (3  mols.); 
y-methylpcntane-pS-dione  (3  mols.};  and  camphor 
(2  mols.).  The  dietherate,  2Et20,MgBr2,  is  also 
described.  R-  Brightman. 


Electrolytic  reduction  of  acetone.  E.  Muller. 
— See  this  vol.,  840. 

Reduction  of  oximes  of  unsymmetrical  ketones 
and  of  fi-ketonic  esters.  P.  Billon. — See  this 
vol.  879. 

Hydroxymethylenemesityl  oxide.  H.  Pauly 
and  L.  Strassberger  (Ber,,  1927  ,  80,  [R],  1679— 
1680).— Hydroxymethylenemesityl  oxide  [y-keto-z- 
7mthyl-AaS-hexadien-oc.-ol'],  b.  p.  55 — 56°/4-5  mm.. 
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3870  mm.,  rffs  1-0034,  n?‘  1-50765,  «£»  1-51574, 
1-53790,  is  prepared  by  the  addition  of  a  mixture  of 
ethyl  formate  and  mesityl  oxide  to  sodium  wire  covered 
by  ether.  The  corresponding  copper  salt,  m.  p.  130°, 
anil,  m.  p.  60°,  semicarbazone,  m,  p.  178°, 

and  iso oxazole,  b.  p.  193 — 194°,  arc  described. 

H.  Wren. 

Structural  relationships  in  the  carbohydrate 
group.  W.  1ST.  Haworth  (J.S.C.I.,  1927,  46,  295 — 

300t). 

Z-Arabinal.  J.  Meisenheimer  and  H,  Jung 
(Her.,  1927,  60,  [B],  1462—1465;  cf.  Gehrke  and 
Aichner,  this  voh,  544). — 1( -f- )-Acctobromoarabinose 
(cf.  Hudson  and  Dale,  A.,  1918,  i,  335),  conveniently 
prepared  by  the  action  of  hydrogen  bromide  and 
acetic  anhydride  on  Z-arabinose  at  0°,  is  reduced  by 
zinc  dust  and  acetic  acid  to  Z-diacetylarabinal  which 
could  not  be  caused  to  crystallise.  It  is  converted  by 
cold  barium  hydroxide  solution  into  Z-arabinal,  m.  p. 
81 — 83°,  [a]D  —  202-S0  in  water,  which  is  not  hygro¬ 
scopic  and  can  be  preserved  unchanged  in  presence  of 
air.  Cautious  treatment  of  Z-arabinal  with  AT-suIphuric 
acid  affords  1-deox i/arabinose,  CsH10O4,  m,  p.  about  90° 
after  softening  at  80°  (phenylbenzylhydrazone,  m.  p. 
127—129°).  H.  Wren. 

Dynamic  isomerism.  XXIII.  Mutarotation 
in  aqueous  alcohols.  E.  M.  Richards,  I.  J. 
Faulkner,  and  T.  M.  Lowry  (J.C.S.,  1927,  1733 — 
1739).— In  the  mutarotation  of  dextrose  and  tetra- 
methylglucose  in  aqueous  alcohols,  abrupt  breaks 
occur  in  the  velocity  coefficient-water  concentration 
curves  at  50%  and  70%  of  water  in  the  case  of  methyl 
and  ethyl  alcohols  respectively.  Curves  showing  the 
variation  of  dielectric  constant  or  the  partial  vapour 
pressure  of  the  water  in  the  water-alcohol  solutions 
give  no  indication  of  this  change.  A  connexion 
between  the  hydrogen-ion  concentration  of  the  medium 
and  velocity  of  mutarotation  is  highly  probable. 

B.  W.  Anderson. 

Acetone  sugars.  XII.  Transformation  of 
d-galaetose  into  d-fucose  [rhodeose].  K.  Freu- 
denberg  and  K.  Raschig  (Ber.,  1927,  60,  [B],  1633— 
1636). — The  p-toluenesulphonyl  derivative  of  diiso- 


(II.) 


propylidenegalaetose  is  converted  by  sodium  iodide 
In  acetone  at  125°  into  the  corresponding  iodohydrin, 
(I),  m.  p.  72°,  [a]))  -50-4°  in  s-tetrachloroethane, 
which  is  reduced  by  sodium  and  moist  ether  to  crude 
dhsopropylidene-d-fucose  from  which  d-fucose,  m.  p. 
140 — 145°,  [<*]„  +75-7°  in  water  (final  value),  is 
derived,  thus  confirming  the  structure  (II)  for  the 
methylpentose.  Homogeneous  diisopropylidene-d- 
fucose,  prepared  from  d-fucose,  acetone,  and  sulphuric 
acid,  has  m.  p.  37°,  [«]'»  -52-4°,  [«]■  -61-7°  in 
substance.  Diisopropylidene-l-fucose,  m.  p.  37°,  H1,? 
+62-2°,  [«]ia  4-62-1°,  and  dmopropylidene-dl-fucose, 
m.  p.  41°,  are  described.  H,  Wren. 


Acyl  wandering.  B.  Helferich  and  W.  Klein 
(Annalen,  1927,  455,  173 — 180). — The  isomerisation 
of  |3-d-glucose  1:2:3:  4-tetra-acetate  (this  voh,  135) 
also  proceeds  in  the  fused  substance  at  140°  in  ordinary 
glass  or  platinum  vessels,  but  not  in  Jena  glass  or 
quartz,  and  is  conveniently  effected  by  0-00LY- 
sodium  hydroxide  at  the  ordinary  temperature. 
Since  the  same  equilibrium  product  is  obtained  from 
either  isomeride  the  change  closely  resembles  the 
mutarotation  of  a  sugar;  the  latter  is  therefore  no 
longer  a  certain  proof  of  the  presence  of  a  1 -hydroxyl 
group.  (3-d-Glucose  1  :  2  :  3  :  6(  ?)-tetra-acetate  gives 
with  methyl  iodide  and  silver  oxide  a  small  yield  of 
j3-methylglucoside  tetra-acetate ;  this  must  be  due  to 
further  acyl  wandering  since  the  starting  product  is  not 
identical  with  d-glucose  2:3:4: 6-tetra-acetate. 
Pure  p-d-glucose  1  :  2  :  3  :  6(  ?) -tetra-acetate  4(1)- 
toluenesulphonate,  m.  p.  117 — 118°,  sintering  from 
112°,  [a]p  — 19-3°  or  — 10-1°,  is  converted  by  careful 
hydrolysis  (Zemplen,  A.,  1926,  822)  into  d-glucose 
4(  'l.)-tolue?iesulphonate,  m.  p.  165 — 167°  (decomp.), 
[a],,  4-23°  to  [a],)  4-41°.  On  reacetylation  the  latter 
gives  the  initial  tetra-acetate,  which  is  not  identical 
with  glucose  tetra-acetate  3-toluenesulphonate  (Freu- 
denberg,  A.,  1922,  i,  523).  H.  E.  F.  Norton. 

Influence  of  solvent  and  of  concentration  on 
optical  rotation  of  penta-acetylglucose  and 
penta-acetylmannose.  P.  A.  Levene  and  I. 
Bencowitz  (J.  Biol.  Chem.,  1927,  73,  679—694). — 
Curves  and  tables  are  given  showing,  for  the  penta- 
acetyl  derivatives  of  a-  and  p-glucose  and  a-  and 
(3-mannose,  the  relationship  between  the  actual  and 
specific  rotations  and  the  concentration  in  various 
solvents.  Most  of  the  curves  relating  actual  rotation 
to  concentration  show  a  break  at  a  certain  concentra¬ 
tion,  and  the  curves  for  the  different  solvents  diverge 
more  widely  as  the  concentration  increases.  Specific 
rotation  changes  rapidly  with  concentration  in  the 
strong  solutions,  and  very  little  in  the  dilute  solutions. 
The  numerical  order  in  which  the  solvents  arrange 
themselves  as  regards  their  effect  on  rotation  is  the 
same  for  the  two  dextrose  derivatives  but  different  for 
each  of  the  mannose  derivatives,  except  that  all  forms 
show  the  lowest  rotation  in  pyridine.  The  possible  bear¬ 
ing  of  these  observations  on  the  structure  of  the  penta- 
acetyl  derivatives  is  discussed.  C.  R.  Harington. 

Two  new  pentabenzoylglucoses.  H.  H.  Schlu- 
bach  and  W.  Huktenburg  (Ber.,  1927,  60,  [b], 
1487 — 1488). — a-Pentabenzoyl-h.-glucose,  m.  p.  118— 
120°,  [a]u  4-58-6°  in  chloroform,  is  prepared  by  the 
action  of  benzoyl  chloride  and  pyridine  in  the  presence 
of  chloroform  on  the  additive  compound  of  carbon 
tetrachloride  and  tribenzoylglucose  derived  from  tso- 
propylideneglucose  (cf.  Fischer  and  Rund,  A.,  191o, 
i,  363).  If  the  tribenzoylglucose  is  treated  with 
benzoyl  chloride  and  20%  sodium  hydroxide, 
bensoyl-h-glmose,  m.  p.  149 — 151°,  [a]i>  —52-6  in 
chloroform,  is  produced.  H.  WREN. 

Action  of  benzylamine  on  dextrose  in  acetic 
acid.  III.  C.  N.  Cameron  (J.  Amer.  Chem.  Soc., 
1927,  49,  1759—1765;  cf.  A.,  1926,  1228).— Glwose- 
benzylamide,  m.  p.  81-5°,  [a]f  —22-66°  in  me  i}^ 
alcohol,  is  obtained  by  boiling  dextrose  in  90/o 
alcohol  with  3  mols.  of  benzylamine.  The  optica 
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rotation  of  a  solution  of  dextrose  and  benzylamine  in 
alcohol  at  the  ordinary  temperature  first  becomes 
slightly  more  positive,  then  less  positive,  and  finally 
negative  (of.  Irvine,  J.C.S.,  1908,  93,  1429;  1910,  97, 
1449).  If  acetic  acid  (2  mols.  per  mol.  of  benzylamine) 
is  also  present,  the  first  change  to  positive  rotation  is 
eliminated.  The  reaction  between  dextrose  and 
benzylamine  in  alcohol  is  also  catalysed  by  acetic  acid 
in  amount  only  sufficient  to  keep  the  solution 
approximately  neutral.  These  acetic  acid  solutions 
become  coloured,  due  to  reaction  between  the  acetic 
acid  and  the  glucosebenzylamide,  and  contain 
methylglyoxal,  identified  as  the  p-nitrophcnyl- 
osazone.  In  aqueous  solution,  glucosebenzylamide  is 
hydrolysed  to  dextrose  and  benzylamine.  In  presence 
of  a  trace  of  acetic  acid,  glucosebenzylamide  is  formed 
from  its  constituents,  and  a  small  proportion  of  brown 
oil  is  precipitated.  If  the  acetic  acid  is  present  in  the 
proportion  of  1  mol.  per  mol.  of  benzylamine,  no 
reaction  takes  place.  F.  G.  Willson. 

Sugar  syntheses.  VII.  Synthesis  of  prime- 
verose.  B.  Helferich  and  H.  Bauch  (Annalen, 
1927,  455,  108 — 172). — -(S-d- Glucose  1:2:3:  4-tetra- 
acetate  (this  vol.,  135)  condenses  with  acetobromo- 
xylose  in  chloroform  in  presence  of  silver  oxide  to 
give  6-fi-d-xylosido-d-glucose  hepia-acetate,  in.  p.  216° 
(corr.),  [ccJiS  —23-5°  in  chloroform.  This  is  hydro¬ 
lysed  by  the  method  of  Zemplen  (A.,  1926,  822)  to 
%-$-d-xylosido-d-glucose,  m.  p.  208°,  sintering  from 
192°,  [a])5  +23-8°  to  -3-4°  in  water,  which  has  been 
identified  with  primeverose  (Goris,  Mascre,  and  Visch- 
niae,  A.,  1913,  i,  576;  1920, i,  14;  Bridel,  A.,  1925, i, 760) 
by  conversion  into  its  osazone,  m.  p.  220°,  [a]^  —109-7° 
or  —108°  in  pyridine.  H.  E.  F.  Notton. 

Degradation  of  reducing  bioses.  VII.  Con¬ 
stitution  of  maltose.  G.  Zemplen  (Bcr.,  1927, 
60,  [B],  1555 — 1564). — Maltose,  purified  by  con¬ 
version  into  the  p-octa-acetate  followed  by  hydrolysis 
of  the  latter  compound  with  barium  hydroxide  or, 
preferably,  sodium  methoxide,  is  converted  into  the 
non-crystalline  oxime ,  [a]1,?  +85-6°  in  water,  which 

is  transformed  by  acetic 
anhydride  and  sodium 
acetate  into  oda-acetyl- 
maltobiononitrile  mixed 
with  acetylated  maltose- 
oxime.  The  product  is 
dissolved  in  chloroform 
and  treated  with  methyl- 
alcoholic  sodium  methoxide ;  the  material  thus  obtained 
is  rc-aeetylated  and,  since  further  quantities  of  octa- 
acetylmaltobiononitrile  are  thereby  produced  from 
the  acetylated  maltoseoxime,  a  repetition  of  the 
degradation  is  necessary  whereby  ultimately  a  pro¬ 
duct  containing  49-7% 
of  hepta-acetylgluco 
arabinose  is  isolated. 
The  free  glueoarabinose 
obtained  by  hydro¬ 
lysing  the  hepta- 
aectate  with  barium 
hydroxide  is  trans¬ 
formed  into  the  oxime 
which  is  acetylated  and  degraded  in  the  usual  manner. 


Treatment  of  the  product  with  phenylhydrazine 
affords  small  amount  of  the  phenylosazones  of  glueo¬ 
arabinose  and  maltose,  whereas  the  d-gluco-d- 
erythrose  (I)  is  incapable  of  yielding  an  osazone. 
The  structure  (II)  for  maltose  is  thus  confirmed. 

P-Octa-acotylmaltose  dissolved  in  chloroform  is  con¬ 
verted  by  hydrogen  iodide  and  subsequent  treatment 
with  silver  oxide  into  hepta-acetylmaltose,  m,  p.  176°. 
The  product  does  not  yield  furfuraldehyde  when  sub¬ 
jected  to  Tollens’  reaction  and  hence  has  not  suffered 
degradation  (cf.  Irvine  and  Dick,  J.C.S.,  1919,  115, 
593).  H.  Wren. 

Constitution  of  the  disaccharides.  XIII.  The 
y-fructose  residue  in  sucrose.  W.  N-  Haworth, 
E.  L.  Hirst,  and  V.  S.  Nicholson  (J.C.S.,  1927, 
1513 — 1526). — In  presence  of  dilute  hydrochloric  acid 
tetramethyl-y-fructose  is  converted  into  ts-methoxy- 
5-methylfu.rfuraldehyd e,  b.  p.  about  5i°/0-07  mm. 
(oxime,  m.  p.  103—104°;  semicarbazone,  m.  p.  166 — 
167°).  On  oxidation  this  gives  a-methoxy-5-methyl- 
furan-2-carboxylic  acid,  m.  p.  72 — 73°,  which  is  also 
formed  by  methylation  of  tz-hydroxy-d-meihylfuran- 
2-carboxylic  acid,  m.  p.  165‘5 — 167°,  obtainable  cither 
by  hydrolysis  and  oxidation  of  (o-bromo-5-m  ethyl - 
furfuraldehyde  or  by  acetylation  and  subsequent 
hydrolysis  of  chitonic  acid.  The  above  inter-relation¬ 
ships  confirm  the  substituted  hydrofuran  formula 
previously  suggested  (cf.  A.,  1926,  1126)  for  tetra¬ 
methyl-y-fructose.  The  action  of  dilute  nitric  acid 
converts  tetramethyl-y-fructose  into  a  trimethoxy- 
lactol  ethyl  ester,  C11H20O7,  which  it  is  difficult  to 
obtain  in  a  pure  condition.  The  corresponding  methyl 
ester  on  methylation  gives  a  product  from  which  a 
crystalline  amide,  m.  p.  100 — 101°,  is  obtainable. 

B.  W.  Anderson. 

Constitution  of  the  disaccharides.  XIV. 
Melibiose  and  its  relationship  to  rafiinose.  W. 
Charlton,  W.  N.  Haworth,  and  W.  J.  Hickin- 
bottom  (J.C.S.,  1927,  1527 — 1536).— Hydrolysis  of 
heptamethyl-methylmelibioside  (after  repeated  re- 
crystallisation,  m.  p.  106 — 107°,  [a]„  +97-8°)  which 
had  been  encountered  formerly  during  the  isolation 
of  hendecamethylraffinose  (J.C.S.,  1923,  123,  3125) 
was  found  to  yield  2:3:4:  6-tetramethylgalactose 
and  a  liquid  trimethylglucose  which  on  methylation 
formed  2:3:  4-trimethyl-a-  and  - (3-methylglueosides . 
This  confirms  the  modified  formula  for  melibiose 
advanced  by  Charlton,  Haworth,  and  Peat  (A.,  1926, 
273).  B.  W.  Anderson. 

Lactose  solubility  and  lactose  crystal  form¬ 
ation.  II.  0.  F.  Hunziker  and  B.  H.  Nissen  (J. 
Dairy  Sci.,  1927,  10,  139 — 154). — Saturated  lactose 
solutions  containing  milk  colloids  yield  normal 
crystals ;  sucrose  prevents  their  full  development. 
Crystals  in  ordinary  sweetened  condensed  milk  are  of 
lactose.  Chemical  Abstracts. 

Melezitose  a  compound  of  sucrose  with 
dextrose  ?  M.  Bridel  and  C.  Aaqaard  (Coinpt. 
rend.,  1927,  185,  147 — 148). — The  results  obtained 
with  enzyme  preparations  made  from  Aspergillus 
niger  show  that  a  preparation  which  acts  slowly  on 
sucrose  may  hydrolyse  melezitose  rapidly,  and  vice, 
versa.  The  non-identity  of  the  enzymes  which  attack 
sucrose  and  melezitose,  thus  demonstrated,  disproves 
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Kuhn  and  von  Grand  herrs  view  that  melezitose  is  a 
compound  of  sucrose  with  dextrose  (A.,  1926,  1127), 
and  the  nature  of  the  non-reducing  d-fruetose  united 
with  the  dextrose  remains  to  be  determined. 

T.  H.  Pope. 

Lichenin .  III.  Lichenin,  Pringsheim’s  lich- 
osan,  and  Bergmann’s  lichohexosan.  K.  Hess 

and  H.  Friese  (Annalen,  1927,  455,  180—205).— 
Attempts  to  purify  lichenin  by  dissolution  in  hot  water 
were  unsuccessful,  but  by  repreeipitation  from  alkaline 
solution  by  means  of  carbon  dioxide  or  concentrated 
sodium  hydroxide,  and  finally  from  a  cuprammonium 
solution  as  a  copper-alkali  compound,  a  non-reducing 
product,  [ajj$  -{-8-330  in  2iV-sodium  hydroxide,  is 
obtained.  In  cuprammonium  solution  this  shows  a 
similar  optical  behaviour  to  that  of  cellulose,  the 
rotation  being  first  increased  and  then  lowered  by 
addition  of  sodium  hydroxide.  The  formation  of  a 
single  copper  complex  containing  9Cu  :  10C6H10O6  is 
indicated,  but  it  is  probable  that  the  lichenin  still 
contains  inactive  impurities  and  that  the  actual  ratio 
is  1:1.  Lichenin  triacetate,  purified  by  repeated 
repreeipitation,  has  [ot]f  —  38°  to  —39°  in  chloroform. 
Previous  work  (A.,  1926,  715)  which  has  been  over¬ 
looked  by  Pringsheim  (A.,  1925,  i,  1385;  this  vol., 
136)  and  by  Bergmann  and  Knehe  (A.,  1926,  714; 
cf.  this  vol.,  341)  has  shown  that  heating  at  235°  in 
naphthalene  is  not  necessary  to  depolymerise  this 
substance,  since  this  is  effected  in  glacial  acetic  acid 
at  the  ordinary  temperature.  It  is  suggested  that 
the  changes  produced  by  the  former  treatment  are 
due  to  the  partial  decomposition  of  the  acetate. 
Lichosan  (lichohexosan),  [«Jg  ±0°  in  water,  +30*4° 
in  2iV-sodium  hydroxide,  prepared  by  the  glycerol 
method  contains  6%  of  reducing  matter  (as  dextrose ; 
Allihn’s  method).  In  accordance  with  the  results  of 
Pringsheim  and  of  Bergmann  it  gives  a  triacetate, 
fa]w  —20°  in  chloroform.  Neither  of  these  substances 
is,  however,  pure.  The  former  is  separated  by  one 
precipitation  from  aqueous  alcohol  into  fractions  of 
widely-differing  rotation,  whilst  repeated  fractional 
precipitation  of  the  acetate  affords  a  product,  [ot]D 
—35 ’9°  in  chloroform,  identical  with  lichenin  tri¬ 
acetate  and  yielding  on  hydrolysis  a  non-reducing 
lichosan  (lichenin),  [a]$  4-8-42°  in  2Ar-sodium  hydr¬ 
oxide,  which  is  sparingly  soluble  in  cold  water. 
Lichosan  is  therefore  lichenin  which  contains  sufficient 
impurity  to  render  it  water-soluble.  The  bearing 
of  these  facts  on  the  theoretical  considerations  of 
Pringsheim  and  of  Bergmann  is  fully  discussed  and  it  is 
suggested  that  further  work  on  lichenin  must  be 
preceded  by  its  isolation  in  a  pure  state. 

H.  E.  F.  Notton. 

Yeast  gum  and  the  purification  of  compounds 
with  high  mol.  wt.  by  adsorption.  H.  Kraut  and 
F.  Eichhorx  (Ber.,  1927,  60,  [£],  1639—1643).— 
Purification  of  yeast  gum  is  effected  by  treating  a 
definite  quantity  of  the  product  in  a  constant  volume 
of  solution  with  varying  amounts  of  adsorbent  and 
determination  of  the  optical  activity  of  the  residual 
solution ;  purification  is  regarded  as  complete  when  the 
adsorption  isotherm  follows  a  normal  course.  Yeast 
gum,  prepared  according  to  Salkowski’s  method  consists 
of  14%  of  reducing  sugars  readily  adsorbed  by  kaolin 
(but  not  by  aluminium  orthohydroxide)  and  S6%  of 


the  pure  gum,  (C6H10O6)„,  [a]g  +8S-8°.  The  crude 
and  pure  materials  differ  little  in  chemical  composition 
and  in  general  properties  except  towards  Fehling’s 
solution.  Towards  chlorine  dioxide  their  behaviour 

is  almost  identical.  H.  Wren. 

Preparation  of  yeast  gum  by  enzymic  degrad¬ 
ation  and  the  detection  of  an  enzyme  in  yeast 
which  hydrolyses  yeast  gum.  H.  Kraut,  F. 
Eichhorn,  and  H.  Rubexbauer  (Ber.,  1927,  60,  [B], 
1644 — 1648;  cf.  preceding  abstract). — -The  isolation 
of  yeast  gum  by  Salkowski’s  method  involves  the 
use  of  3%  sodium  hydroxide  solution  and  lienee  the 
possibility  that  the  gum  is  to  some  extent  denatured. 
Tho  product  has  therefore  been  isolated  by  successive 
treatments  of  yeast  with  ethyl  acetate,  pepsin,  and 
either  papain  with  or  without  hydrocyanic  acid  as 
activator  or  diastase;  it  is  remarkable  that  papain 
is  most  active  in  absence  of  the  activator.  Products 
of  low  mol.  wt.  are  removed  by  precipitation  with 
alcohol  and  dialysis  and  final  purification  is  achieved 
by  adsorption  with  kaolin  and  aluminium  hydroxide. 
The  substance  appears  identical  with  Salkowski’s 
yeast  gum,  but  comparison  of  the  adsorption  isotherms 
of  the  products  suggests  that  their  degree  of  dis- 
persivity  differs.  Since  the  sum  of  the  amounts  of 
yeast  gum  obtained  by  the  fermentation  process  and 
remaining  in  the  unfermentable  residue  is  consider¬ 
ably  less  than  that  obtained  by  Salkowski’s  method, 
it  must  be  assumed  that  an  enzyme  is  present  in  yeast 
which  hydrolyses  yeast  gum  and  retains  its  activity 
after  treatment  of  the  yeast  with  ethyl  acetate  at 
37°.  The  enzyme  appears  present  in  the  yeast  in  an 
unusual-  manner  and  separated  from  the  yeast  gum. 

It  is  liberated  by  definite  processes  during  autolysis 
or  plasmolysis.  Yeast  gum  is  not  hydrolysed  by 
taka-diastase,  emulsin,  or  the  extracts  from  Aspergillus 
niger  or  malt.  H.  Wren . 

Saccharification  of  dextrins.  P.  Petit  and 
Richard  (Compt.  rend.,  1927,  185,  224 — 225).— 
Dextrins  prepared  by  the  action  of  amylase  on  starch 
paste  at  50°  (I)  and  70°  (II)  were  submitted  to  the 
further  action  of  amylase,  and  the  percentages  of 
maltose  formed  at  different  temperatures  were  tabu¬ 
lated.  The  optimum  temperature  in  each  case  was 
about  52°,  when  13%  and  47%  of  (I)  and  (II),  re¬ 
spectively,  were  converted  into  maltose.  Equations 
are  suggested  for  giving  the  proportion  of  maltose 
formed  at  any  given  temperature.  The  residua 
dextrins  in  all  cases  contained  almost  the  same 
percentage  of  dextrose.  B.  W.  Anderson. 

Recent  advances  in  our  knowledge  of  starch. 
A.  R.  Ling  (J.S.C.I.,  1927,  46,  279— 28 It). 

Starch.  XX.  Disaggregation  of  the  poly- 
amyloses.  H.  Pringsheim  and  P.  Meyersohn 
(Ber.,  1927,  60,  [R],  1709— 1716).— From  calculations 
of  the  mol.  rotations  it  is  deduced  that  the  con¬ 
figuration  of  the  amylobiose  union  occurs  once  m 
diamylose  and  tv-ice  in  triamylose.  The  mol.  w 
of  tetra(triacetyl)amylose  is  normal  in  benzene, 
whereas  in  phenol  or  glacial  acetic  acid  the  simp  es 
possible  value  (that  of  diamylose  acetate)  is  observe 
Similarly,  a- hexa (triace tyl)amylose  has  the  mo  .  w  • 
of  diamylose  acetate  in  phenol.  It  has  not 
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found  possible  to  obtain  solvents  in  which  the  acetates 
of  fi-tri-  and  8-hexa-amylose  show  differing  behaviour. 
Both  acetates  give  the  value  for  the  triacetate  in 
glacial  acetic  acid  or  phenol  and  of  the  hexa- acetate 
in  benzene,  Tetra(triacetyl)amylose  and  a-hexa- 
(triaeetyl)amylose  pass  in  boiling  naphthalene  into 
the  acetate  of  diamylosc,  from  which  diamylose  is 
obtained  by  hydrolysis.  H.  Wren. 

Conditions  under  which  the  iodine-starch 

reaction  does  not  occur  normally.  M.  J. 
Gbamenitzki  (Biochem.  Z.,  1927,  185,  427 — 428). — 
In  presence  of  excess  of  potassium  iodide,  hydrogen 
peroxide,  and  an  acid,  the  blue  colour  given  by  iodine 
and  starch  is  intensified,  instead  of  being  abolished, 
by  heat.  G.  R.  Harington. 

Inulin.  III.  L.  Schmid  and  G.  Bilowitzki 
(Monatsh.,  1927,  48,  163 — 105), — Inulin  dissolved  in 
dry  piperidine  does  not  elevate  the  b.  p.  of  the  latter, 
and  is  thus  not  depolymerised  {cf.  A.,  1925,  i,  1386; 
this  vol.,  342),  E.  W.  Wignall. 

Cellulose.  XXVI.  Crystalline  triethylcellul- 
ose.  K,  Hess  and  A.  Muller  (Annalen,  1927  ,  455, 
205 — 214). — Ethylation  of  alkali-cellulose  with  ethyl 
chloride  gives  only  the  diethyl  ether  (cf.  A.,  1921, 
i,  710),  but  by  using  ethyl  sulphate  and  alkali  as 
described  for  cellobiose  (A.,  1925,  i,  1383)  triethyl- 
cdlulose,  m.  p.  255°,  sintering  from  240°,  [a];”  -4-26-1 0 
in  chloroform,  4-49-1°  in  pyridine,  is  obtained.  The 
products  from  cellulose-At  (73%),  viscose-cellulose 
(64%).  and  cuprammonium-cellulose  (84%  of  theor¬ 
etical  yield)  are  chemically  identical  and,  unlike  tri- 
methylcellulose  (this  vol.,  44),  insoluble  in  water. 
The  pure  substance  crystallises  readily  from  benzene, 
but  if  separation  is  too  rapid  an  amorphous  powder 
or  elastic  film  is  obtained.  H.  E.  P.  Notton. 

Cellulose.  XXVII.  OxyceUulose.  K.  Hess 
and  G.  Katona  (Annalen,  1927,  455,  214 — 226). — 
Further  evidence  is  adduced  in  favour  of  the  view 
that  oxycellulose  is  a  mixture  of  cellulose  with  pro¬ 
ducts  of  its  oxidative  degradation  (cf.  A.,  1925,  i, 
519).  Cellulose  has  been  oxidised  by  means  of 
bromine  water  and  calcium  carbonate  (Faber  and 
Tollens,  A.,  1899,  i,  854),  permanganate  (Nastjukoff, 
A.,  1901,  i,  315),  nitric  acid  (Gross  and  Bevan,  J.O.S., 
1883,  43,  22),  nd  chromic  acid  (Vignon,  A.,  1898,  i, 
620).  Tii«  products  cannot  be  purified  by  boiling 
with  water,  owing  to  hydrolysis,  but  complete  puri¬ 
fication  is  effected  by  prolonged  extraction  with  5% 
sodium  hydrogen  carbonate  (5 — 15%  loss),  and 
Anally  with  0-5A7-sodium  hydroxide.  ISTo  cellulose- 
e  matter  is  extracted  by  the  sodium  hydrogen 
carbonate,  but  only  simple  compounds  similar  to 
ose  which  pass  into  solution  during  the  initial  oxid- 
a  1011  °f  the  cellulose.  The  purified  oxycelluloso 
shows  a  diminished  solubility  in  2A7-sodium  liydr- 
0x1  e  from  which  it  is  almost  quantitatively  repre- 
ipi  ated  by  acetic  acid.  Its  specific  rotation-con- 
en  ra-tion  curve  in  cuprammonium  solution  is 
entical  with  that  of  pure  cellulose. 

H.  E.  F.  Notton. 

®  ose,  XXVIII.  Formation  of  cellobiose. 
Acetolysis  of  cellulose.  III.  H.  Friese  and  K. 

(Annalen,  1927,  456,  38—54;  cf.  this  vol.,  44, 


and  preceding  abstract). — The  conversion  of  cellulose 
into  cellobiose,  determined  as  oeta-aeetate,  during 
acetolysis  with  acetic  anhydride  and  sulphuric  acid 
is  independent  of  the  origin,  pre-treatment,  or  physical 
condition  of  the  cellulose.  The  yield  in  all  cases  is 
about  50%  of  the  theoretical.  The  polarimetric 
changes  during  acetolysis  show  a  similar  parallelism  for 
the  different  celluloses  examined  (ICahlbaum  cotton, 
linters,  ramie,  wood  cellulose,  mercerised  cotton; 
these  have  already  been  shown  by  Hess,  Messmer, 
and  Lubitsch,  A.,  1925,  i,  1246,  to  be  chemically 
identical).  Experiments  with  cellulose  triacetate, 
which  in  dilute  solution  in  glacial  acetic  acid  has  the 
low  mol.  wt.  of  aeetylglueosan,  show  that  the  form¬ 
ation  of  cellobiose  is  also  independent  of  the  state 
of  association  of  the  cellulose  derivative,  a  yield  of 
39-5%  being  obtained.  C.  Hollins. 


Cellulose.  XXEX.  Preparative  separation  of 
cellulose  crystals  from  bast  fibres.  I.  From 
ramie  fibres.  K.  Hess  and  G.  Schultze  (Annalen, 
1927,  456,  55 — 68) —Selected  ramie  fibre,  repeatedly 
purified  with  alkali,  chlorine  dioxide,  and  sodium 
sulphite  until  ash-free  (aj*,-,  4-3-41°  in  cuprammonium 
hydroxide  solution),  is  acetylated  for  8  hrs.  at  70 — 
75°  with  sulphuric  acid,  acetic  anhydride,  and  benzene, 
and  the  triacetate  dissolved  out  in  glacial  acetic  acid 
or  chloroform.  The  unacetylated  cellulose  appears 
in  the  form  of  spindle-shaped  crystals,  0-05 — 0-1  mm. 
long,  suspended  in  the  solution,  and  may  be  separated 
by  sedimentation  from  the  detritus  with  which  it 
is  mixed.  The  crystals  are  identical  chemically  with 
pure  cellulose  prepared  from  crystallised  diacetate. 
The  “  intercrystal  substance  ”  which  is  removed  as 
triacetate,  when  regenerated  from  the  latter  by 
hydrolysis  with2Ar-methyl-aleoholic  sodium  hydroxide, 
shows  in  cuprammonium  solution  a  slightly  smaller 
optical  rotation  than  the  crystals.  C.  Hollins. 

Lignin.  III.  Tautomeric  forms  in  soluble 
lignin.  A.  Friedrich  (Z.  physiol.  Chem.,  1927, 
168,  50—67). — The  preparation  of  the  soluble  lignin 
of  pine  wood,  free  from  impurities  which  have  similar 
properties,  is  described,  and  it  is  found  that  the 
products  can  be  separated  by  boiling  chloroform  into 
two  substances  differing  only  in  solubility  and  colour. 
These  two  products  are  readily  interconvertible,  and 
from  the  colour  reactions  with  ferric  chloride  and 
behaviour  towards  bromine  they  are  regarded  as 
cnolic  and  ketonic  forms.  The  enolic  form  (chloro¬ 
form-soluble)  has  a  mol.  wt.  of  about  650,  whilst 
that  of  the  ketonic  form  is  about  double  this  value. 

A.  Wormall. 


Ultra-violet  absorption  spectra  of  lignin  and 
substances  with  the  coniferyl  residue.  R.  O. 
Terzog  and  A.  Hillmek  (Z.  physiol  Chem.,  1927, 

L6S  117—123;  cf.  this  vol.,  342).— The  absorption 
curves  of  coniferin,  coniferyl  alcohol,  and  poly- 
nerised  coniferyl  alcohol  have  similar  shapes  but 
ihow  some  differences,  especially  in  the  region  of  the 
ihorter  waves.  The  curve  for  the  polymende  is  most 
ike  that  of  ligninsulphonic  acid,  but  the  results  sug¬ 
gest  that  the  molecule  of  the  latter  consists  m  part 
inly  of  coniferyl  complexes.  A.  Wormall. 

Humus  substances.  E.  Schmidt  and  M. 
Aitsrer  (Ber.,  1927,  60,  [B],  1671  1679).  Furfur- 
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aldehyde  or  humus  substances  of  differing  origin  aro 
allowed  to  remain  in  the  dark  during  ,9  days  in 
contact  with  3%  chlorine  dioxide  solution  in  the 
presence  of  precipitated  calcium  carbonate  and  a 
trace  of  vanadium  chloride.  After  removal  of  excess 
of  chlorine  dioxide,  the  calcium  oxalate  produced  is 
isolated  and  weighed  as  calcium  oxide  or  the  oxalic 
acid  is  isolated  from  it  if  the  salt  is  very  impure; 
maleic  acid  is  isolated  as  such  from  the  filtrate  and 
weighed  or  converted  into  calcium  maleate  and 
weighed  as  calcium  oxide.  In  addition  to  the  acids, 
an  ill-defined  degradation  product  of  the  humus  is 
formed  which  contains  calcium  in  varying  amount. 
Since  the  amounts  of  oxalic  acid  formed  from  the 
same  initial  material  under  apparently  identical  con¬ 
ditions  fluctuate  considerably  it  is  impossible  to  attach 
any  well-defined  theoretical  significance  to  them. 
The  mean  quantities  in  g.  of  maleic  acid  derived 
from  10  g.  of  the  various  products  are  indicated  by 
figures  placed  after  the  names  :  furfuraldeliyde,  8-2; 
humin  from  furfuraldeliyde,  4-32 ;  humic  acid  from 
furfuraldeliyde,  2-55 ;  humic  acid  from  sucrose,  1-00; 
humic  acid  from  dextrose,  1-10;  humic  acid  from 
sphagnum  moss,  0-94;  humic  acid  (Merck),  0-85; 
humic  acid  from  quinol,  1-00;  humic  acid  from 
pyrogallol,  0-75.  The  production  of  maleic  acid 
appears  to  depend  on  the  presence  of  the  group 
OCHICH-C  or  GiCH-CHiC,  which  may  occur  in  either 
the  benzene  or  furan  ring.  Since,  however,  it  may  be 
assumed  that  maleic  acid  is  formed  with  equal 
readiness  and  therefore  in  equal  amount  from  sub¬ 
stances  containing  a  similar  arrangement  of  the 
C4  chain  it  appears  that  a  structural  difference  in 
respect  to  this  group  exists  between  the  products 
derived  from  furfuraldeliyde  and  the  humic  acids 
from  the  carbohydrates,  phenols,  and  moss. 

The  relative  quantities  of  maleic  acid  derived  from 
furfuraldeliyde  humus  and  the  corresponding  humic 
acid  support  the  view  that  the  action  of  potassium 
hydroxide  on  the  former  is  accompanied  by  a  profound 
change  and  does  not  consist  merely  in  hydration. 

H.  Ween. 

Infra-red  absorption  spectra  of  organic  deriv¬ 
atives  of  ammonia.  V.  Primary,  secondary, 
and  tertiary  alkylamines.  F.  K.  Bell  (J.  Amer. 
Chem.  Soc.,  1927,  49,  1837—1845;  cf.  A.,  1926, 
453). — The  infra-red  absorption  spectra  of  mono-, 
di-,  and  tri-n-propyl-,  -?i-butyl-,  and  -isoamyl-amines 
have  been  examined.  All'  show  the  band  at  3-45  n, 
characteristic  of  the  methyl  group,  a  less  intense 
band  at  6-85  g  probably  related  harmonically  to 
the  former,  and  bands  of  uniform  intensity  throughout 
the  series  at  7-2 — 7-3  \i  and  about  9-3  ii.  The  primary 
amines  show  a  marked  band  at  3-05  {x.  This  persists 
at  loiver  intensity  with  the  secondary  amines,  but 
is  practically  absent  with  the  tertiary  derivatives, 
thereby  confirming  earlier  results  on  the  differentiation 
between  the  three  classes  of  amines.  The  primary 
amines  are  differentiated  further  from  the  secondary 
and  tertiary  amines  by  a  band  at  about  6-2  [x. 

F.  G.  Willson. 

Hexamethyleneimine.  Ill,  J.  von  Braun  and 
0.  Goll  (Bor.,  1927,  60,  [B]  1533—1534;  cf.  A., 
1910,  i,  821). — By  the  action  of  alkali  on  £-bromo-n- 
hexylamine  in  quantity  it  has  been  found  possible 


to  isolate  hexamethyleneimine,  b.  p.  134 — 135°/759 
mm.,  df  0-8643,  nf,  1-4570  ( hydrochloride ,  m.  p.  222°). 
In  addition,  a-amino-l-^'-hexenylamino-n-hexane, 

ch2:ch-[GH2  |4-mh-[ ch2] g-ni-i2,  b.  P.  137—140712 

mm.,  df  0-8990,  is  produced ;  the  hydrochloride,  m.  p. 
188°,  chloroplat  inale ,  decomp.  215°,  meihiodide, 
C17H3ftN2I2,  m.  p.  223°,  and  the  non-erystalline 

picrate  and  benzoyl  derivative  are  described. 

H.  Ween. 

Decomposition  of  quaternary  ammonium 
hydroxides.  Methylalkoxymethyldiethyl- 
ammonium  hydroxides.  T.  D.  Stewart  and  J.  G. 
Aston  (J.  Amer.  Chem.  Soc.,  1927,  49,  1718 — 1728). 
— When  an  aqueous  solution  of  methylethoxymetliyl- 
diethylammonium  hydroxide  is  evaporated  at  tho 
ordinary  temperature  in  a  vacuum  over  phosphoric 
oxkle,  it  commences  to  decompose  when  the  com¬ 
position  of  the  solution  approximates  to  that  of  a 
tetrahydrate  of  the  base,  yielding  methyldiethylammo 
(18-5  mols.%)  and  mothylethylaminc  (81 -5  mols.  %), 
the  latter  being  accompanied  by  an  equivalent  of 
ethylene.  Above  100°,  at  atmospheric  pressure,  de¬ 
composition  takes  place  with  formation  of  rnethyl- 
diethylamine  almost  exclusively.  Treatment  of  di- 
methylaminomethyl  tsobutyl  ether  (Robinson,  J.C.S., 
1923,  123,  536)  with  ethereal  methyl  iodide  affords 
trimetliylhobutoxymeihylammonium  iodide,  in.  p.  103 — 
110°,  from  which  the  corresponding  hydroxide  ( ckloro - 
plaiinate,  dccomp.  231 — 233°):was  prepared  in  aqueous 
solution.  On  evaporation  of  the  latter  at  the  ordinary 
temperature  as  above,  decomposition  takes  place 
with  the  production  of  trimethylamine  as  the  only 
amine.  Dhnethyldiethylammonium  hydroxide  de¬ 
composes  similarly  in  aqueous  solution  with  formation 
of  ethylene  and  dimethylethylamine.  The  carbonate 
decomposes  in  aqueous  solution,  a  solid  hydrogen 
carbonate  being  precipitated.  The  latter  decomposes 
when  heated,  yielding  ethylene,  dimethylethylamine, 
carbon  dioxide,  and  water.  Fused  mothylethoxy- 
methyldicthylammonium  iodide  has  dm  1-3610, 
A  2-56  at  110°.  F.  G.  Willson. 

So-called  carbohydrate  group  of  protein. 
Preparation  of  glucosaminomannose.  S. 

KF.L  and  C.  Jellinek  (Biocliem.  Z.,  1927,  185,  39^- 
399). — Egg-white  was  hydrolysed  with  barium  hydr¬ 
oxide  ;  the  barium  was  removed  as  carbonate  an 
the  filtrate  treated  with  lead  acetate  and  ammonia, 
the  precipitate  was  dissolved  in  dilute  acetic  aei  • 
re-precipitated,  collected,  and  decomposed 
carbon  dioxide ;  the  filtrate  from  the  lead  carbon,,  c 
was  treated  with  mercuric  chloride  and,  after  some 
days,  was  filtered,  concentrated,  and  treated  117 
alcohol.  The  aqueous  solution  of  the.  resulting  pro 
eipitate  was  treated  with  cupric  chloride  and  a  a  1  > 
the  precipitated  copper  compound  was  dissolve  1 
methyl  alcohol  and  treated  with  hydrochloric  aciu 
and  excess  of  ether ;  the  resulting  precipitate 
the  formula  C12H23O10N;  similar  preparations  voro 
obtained  from  egg-white  and  from  egg-yoik  al  n 
by  tryptic  digestion  followed  by  purification 
described  above.  In  both  eases  the  prociuc 
optically  inactive.  On  hydrolysis  with 
acid,  the  substance  yields  glucosamine  hydroc  1  , 

and  mannose ;  the  absence  of  free  ammo-111  t 
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indicates  that,  in  this  compound,  glucosamine  must 
be  combined  with,  mannose  through  the  amino-group. 

C.  R,  Harington. 

Degradation  of  amino-acids  and  amino- 
purines  by  metkylglyoxal  and  related  sub¬ 
stances.  G.  Neuberg  and  M.  Kobel  (Biochem.  Z., 
1027, 185,  477 — 479). — When  heated  in  aqueous  solu¬ 
tion,  methylglyoxal  and  alanine  react  to  form  carbon 
dioxide,  ammonia,  and  acetaldehyde.  Reactions  of 
similar  type  occur,  in  general,  between  glyoxal  deriv¬ 
atives  or  dihydroxyacetone,  and  amino-acids  or 
aminopurines.  C.  R.  Harington. 

Synthesis  of  taurine.  C.  S.  Marvel,  C.  IT. 
Bailey,  and  M.  S.  S barb ep.g  (J.  Amer.  Cliem.  Soc., 
1927,  49,  1833— 1837).— Treatment  of  ethylene  di¬ 
bromide  (615  g.)  in  boiling  95%  alcohol  (1250  c.c.) 
and  water  (450  e.c.)  with  anhydrous  sodium  sulphite 
(125  g.)  in  water  (450  c.e.)  affords  sodium  B-bromo- 
eihylsulphonate  in  78 — 90%.  yield.  Treatment  of 
the  latter  with  an  equal  weight  of  phosphorus  penta- 
ehlorirle  yields  3 -bromoethylsulphonyl  chloride,  b.  p. 
110-121°,  <P>  1-921,  nf,  1-5242  (yield  64—71%). 
When  the  latter  is  treated  with  water  until  solution 
is  complete,  the  solution  evaporated  under  reduced 
pressure,  and  the  residue  treated  with  concentrated 
aqueous  ammonia,  taurine  is  obtained  in  16%  yield, 
whilst  a  44 — 51%  yield  of  taurine  is  obtained  by 
keeping  sodium  g-bronjoethylsulphonate  in  aqueous 
ammonia  for  5 — 7  days,  and  subsequently  evaporating 
to  dryness  and  extracting  the  residue  with  alcohol. 

F.  G.  Willson. 

Diacylamides.  II.  Preparation  of  dipropion- 
amide  and  diisobutyramide,  K.  Brunner.  R. 
Gruxer,  and  Z.  Benes  (Monatsh.,  1927,  48,  123— 
124;  cf.  A.,  1924,  i,  1310). — Dipropionamido  is  ob¬ 
tained  by  heating  potassium  cyanate  with  propionic 
anhydride  at  100°,  adding  benzene,  and  re-heating; 
diMobutyramide  by  using  f^obutyric  anhydride  and 
heating  at  138—140°.  E.  W.  Wignall. 

Peralkylated  guanidines.  IV.  H.  Lecher 
Nth  E.  Graf,  F.  Gnadinger,  K.  Bolz,  and  K. 
Ghodoba]  (Armalen,  1927,  455,  139— 168).— NNN/- 
Tneihyl-S-inethpl-^thiocarbamide,  b.  p.  85°/12  mm. 
(corr.),  is  obtained  by  boiling  together  diethylamine 
and  ethylthiocarbimido  in  benzene  and  methylating 
tho  product  (cf.  A.,  1925,  i,  1392).  With  diethyl- 
amine  and  mercuric  chloride  it  gives  pentaethyl- 
guanidine,  b.  p.  93 — 94°/13  mm.,  from  which  hexa- 
unylguanidinium  iodide  is  obtained.  Hexaethjlguan- 
wim um  picrate,  m.  p.  90-5 — 92°,  forms  an  additive 
product,  m.  p.  164 — 160°,  with  sodium  picrate  (1  mol.), 
it  docs  not  soparato  in  combination  with  liexa- 
m : t hylguanidiniu in  picrate  from  solution  or  from  a 
ll"ed-  mptore.  Pentaniethylthiuronium  picrate  gives 
eqniinolecular  additive  product,  m.  p.  175-5 — 
n ,  >  with  sodium  picrato.  Hexamethulguemidinium 

■  4  ■  dirinitro-m.-tohjlor.ide,  m.  p.  100 — 102°,  from 
e  Corrcs.ponding  iodide  and  thallous  trinilro-m-tolyl- 
,  e’  with  sodium  trinitro-m-tolyloxide  but 

-t'1  h  sodium  picrate,  whilst  hoxamethylguanidin- 
picrate  does  not  combine  with  sodium  trinitro- 
pmuli  ,  factor  influencing  combination  is 

ability  of  both  components  to  unite 
e  crystal  lattice.  Determination  of  the  con¬ 


ductivity  and  f .  p.  of  aqueous  solutions  of  hexamethyl- 
guanklinium  picrate  indicates  that  it  is  ionised  to 
about  tho  same  extent  as  sodium  picrate,  so  that  the 
internal  complex  salt  formula-  previously  suggested 
for  this  substance  ( loc ,  cit.)  applies,  if  at  all,  only  to 
the  solid.  According  to  the  dynamic  formula  for 
guanidinium  salts  the  two  forms  of  guanidinium 
picrato  (von  Cordier,  A.,  1906,  i,  486)  and  of  methyl- 
guanidinium  picrate  (Gulewitsch,  ibid.,  637)  cannot 
be  stercoisomerides,  but  it  is  suggested  that  dimor¬ 
phism  may  occur  according  as  the  ions  in  the  crystal 
lattice  are  separate  or  united  by  auxiliary  valencies. 
On  repeating  Gulowitsclvs  work,  methylguaxiidinium 
picrate  is  found  to  crystallise  from  alcohol  in  an 
orange-yellow  monotropic  p-form,  which  is  stable  at 
the  ordinary  temperature  but  passes  when  heated 
at  150°  or  shaken  with  a  solvent  into  the  stable  egg- 
yellow  y-form.  On  recrystallising  either  form  from 
aqueous  picric  acid,  a  stable  a-form,  m.  p.  200-5 — 
201-5°  after  shrinking  at  190°,  is  obtained.  Con¬ 
version  of  the  a-  or  y-  into  the  P-form  can  bo  effected 
only  by  recrystallisation.  The  «-  and  (3-forms  differ 
in  crystalline  form  and  optical  properties.  Tho 
y-form  is  identical  with  tho  a-  in  chemical  properties 
and  is  probably  a  pseudomorpli  of  the  latter  after 
the  p-form. 

When  NNN'  -  trimethyl  -  N"N"  -  diet-hylguanidinc, 
b.  p.  75-2°/14-5  mm.,  purified  through  the  picrate, 
m.  p.  126 — 127°,  is  converted  as  previously  described 
into  iYW,-trimethyl-V'V''i\r"-fcriothylguanidimum 
picrato  or  chloroplatinate,  only  one  product  is  obtained 
in  each  case,  the  supposed  isomerides  being  actually 
impurities  introduced  by  using  impure  trimethyldi- 
ethylguanidine.  Attempts  to  obtain  isomerides  by 
recrystallising  the  pure  salts  were  unsuccessful. 
When  penta-methylguanidine  is  heated  with  diethyl¬ 
amine,  or  pcntacthylguanidine  (picrate,  m.  p,  92-5 — 
94°)  with  dimethylamine  at  100°,  both  are  recovered 
unchanged.  Tho  preparation  of  penta-alkylguanidines 
by  Lecher  and  Graf's  method  (A.,  1923,  i,  701)  is 
therefore  not  accompanied  by  the  displacement  of 
one  amino-residue  by  another,  and  the  source  of  tho 
impurity  in  the  trimethyldiethylguanidine  remains 
unknown.  H.  E.  F.  Notton. 

Carbamide  series.  Transformations  of  nitro- 
g-uanidine.  T.  L.  Davis  and  A.  J.  J.  Abrams  (Proc. 
Amer.  Acad.  Arts  Sci.,  1926,  61,  437 — 457). — Nitro- 
guanidine  “  dearranges  ”  to  form  nitroamide  and 
cyanamide,  or  ammonia  and  nitr oeyanamide .  In 
concentrated  sulphuric  acid,  nitrous  oxide  and  later 
carbon  dioxide,  with  nitrogen,  are  evolved,  as  anticip¬ 
ated  if  nitroamide  were  present,  and  the  solution, 
although  containing  no  nitric  acid,  serves  for  the 
nitration  of  aniline,  phenol,  and  acct-p-tolukltde. 
In  aqueous  solution,  dearrangement  in  both  ways  is 
indicated.  When  digested  with  ammonia,  ra'tro- 
guanidine  yields  guanidine  (from  the  cyanamide)  and 
carbamide  (originating  from  the  nitroeyanamide). 
Guanidine  carbonate  is  readily  prepared  in  90%  of 
the  theoretical  yield  by  digesting  nitroguanidine  with 
excess  of  aqueous  ammonium  carbonate  for  10—12 
Iirs.  With  aniline  and  water,  nitroguanidine  yields 
diphenylearbamide  with  some  phenylguanidine  and 
phony Icarbamide.  With  aqueous  methylamme  at 
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60 — 70°  methylnitroguanidine,  m.  p.  160-5 — 161°,  is 
obtained  from  either  a-  or  (5-nitroguanidine.  Ethyl- 
nitroguanidine,  m.  p.  147 — 148°,  butylnitroguanidine, 

m.  p.  84—85°,  and  benzylnitroguamdine,  ni.  p.  183-5°, 
were  also  obtained.  Nitrosoamide  is  probably  present 
in  an  aqueous  solution  of  nitrosoguanidine.  A  cold, 
acidified  solution  converts  dimethylaniline  and  di- 
phenylamine  into  nitroso-derivativos. 

Chemical  Abstracts. 

Acetoguanaminesulphonic  acid  and  related 
substances.  R.  Andreasch  (Monatsh.,  1927,  48, 
145 — 154). — Diguanide  acetate,  ra.  p.  175°,  is  prepared 
from  diguanide  sulphate ;  the  action  of  copper  acetate 
on  dicyanodiamide  (cyanoguanidine)  yields  copper 
diguanide.  By-products  of  the  preparation  of  copper 
diguanide  sulphate  from  cyanoguanidine  are  melamine 
(2:4:  6-triamino-l  :  3  :  5-triazinc),  from  a  solution  of 
which  nitric  acid  precipitates  a  nitrate,  and  guanyl- 
carbamide  ( nitrate  prepared).  Diguanide  hydro¬ 
chloride,  C2H7N5,2HC1,  sinters  from  200°,  and  has 
completely  melted  at  350° ;  coffer  diguanide  nitrate, 
(C2HeN g)2Cu,2HN 03,H20,  and  hydrochloride, 
2(C2HsN8)2Cu,4HC1,5H20,  are  described. 

Diguanide  acetate  when  heated  with  acetic  an¬ 
hydride  yields  acetoguanamine  (2 : 4-diamino-6- 
methyl-1  :  3  :  5-triazine)  which  with  chlorosulphonic 
acid  gives  the  u-sulphonic  acid  ( barium  salt). 

Cyanoguanidine  when  heated  with  acetic  anhydride 
reacts  vigorously  to  give  acetoguanide  (4-amino-2- 
Iiydroxy-6-methylliexahydro-l  :  3  :  5-triazine)  ( picrate , 
m.  p.  240 — 260°),  of  which  the  u-sulphonic  acid 
{ barium  salt)  is  prepared. 

Acetoguanide,  when  heated  with  concentrated 
sulphuric  acid,  yields  acetoguanamide  [2 : 4-dihydroxy- 
6-methyl-l  :  3  :  5-triazine]  (picrate,  m.  p.  270 — 280°, 
decomp,),  of  which  the  u-sulpkonic  acid  ( barium  salt)  is 
prepared.  The  a -sulphonic  acids  of  the  6-propyl  and 
6 -isopropyl  homologues  (cf.  Nencki,  A.,  1876,  ii,  187) 
are  also  prepared.  E.  W.  Wignall. 

Catalytic  synthesis  of  hydrocyanic  acid  from 
nitric  oxide  and  hydrocarbons.  E.  Elod  and  H. 

Nedelmann. — See  this  vol,,  838. 

Action  of  molecular  and  combined  oxygen  on 
potassium  cyanide  at  300 — 500°.  E.  Biesalski 
and  H.  von  Lepp  (Ber.,  1927,  60,  [2?],  1459 — 1462; 
cf.  Hofmann  and  others,  A.,  1926,  370). — Potassium 
cyanide  mixed  with  soda-lime  and  porous  clay  gives 
23-2%  of  its  nitrogen  as  nitrate  and  2-6%  as  nitrite 
when  heated  in  air  at  270°.  Addition  of  silver  powder 
or  nickel  carbonate  increases  the  yield  of  nitrate  to 
65-2%  and  71-5%,  respectively.  Oxidising  agents 
such  as  copper,  manganese,  or  arsenic  oxides,  potass¬ 
ium  dicliromate,  or  the  oxides  of  tungsten  or  molyb¬ 
denum  do  not  effect  the  conversion  of  potassium 
cyanide  into  nitrate  but,  in  the  absence  of  air,  give 
free  nitrogen.  H.  Wren. 

Alkylation  of  hydroferrocyanic  acid.  F.  Holzl 

[with  W.  Hauser  and  31.  Eckmann]  (Monatsh.,  1927, 
48,  71— 86).— Wh  en  silver  ferroevanide  is  treated 
with  methyl  iodide  (Hartley,  J.C.S",  1912,  101,  705), 
the  sub  stance  MeGFe(CN)6I2,4AgI  is  obtained,  and 
thence  Me8Fe(CN)6(NOs)2  and  Me4Fe{CN)G.  In  ab¬ 
solute  methyl  alcohol,  methyl  ferroeyanide  is  pro¬ 
duced  directly.  As  a  by-product,  a  yellow  liquid 


is  obtained,  which  on  concentration  turns  blue  and 
deposits  a  dark  blue  substance  which  develops  an 
odour  of  carbylamine  on  treatment  with  alkali ;  this 
is  probably  identical  with  the  substance  described  by 
Hofmann  (Aimalen,  1904,  337,  33).  Similarly  when 
methyl  sulphate  reacts  with  potassium  ferroeyanide 
in  presence  of  absolute  methyl  alcohol,  a  colourless 
substance,(  ?)  [Fe(CN)]GH5Me3,Me2S04,  is  obtained; 
this  turns  blue  when  preserved,  gives  with  alkali  the 
carbylamine  odour,  and  forms  silver  and  zinc  salts 
which  also  turn  blue  rapidly. 

The  product  of  methylation  by  methyl  sulphate  in 
the  absence  of  alcohol,  hexamethyl  ferroeyanide 
methyl  sulphate  (cf.  Hartley,  J.C.S. ,  1910,  97,”  1066, 
1725),  is  converted  directly  into  the  chloride  by  heat¬ 
ing  with  hydrochloric  acid  and  barium  chloride. 
Reactions  of  this  type,  together  with  the  develop¬ 
ment  of  the  carbylamine  odour,  suggest  the  exist¬ 
ence  of  a  stable  hexa(methylcarbylamine)ferrous  ion, 
[Fe(CNMe)6]",  of  which  the  above  is  the  chloride. 
On  heating  this  chloride  and  extracting  with  chloro¬ 
form,  a  solution  of  a-tetrametliyl  ferroeyanide  (Hartley, 
J.C.S.,  1913, 103, 1196)  is  obtained,  which  on  evapor¬ 
ation  gives  the  (5-form,  insoluble  in  chloroform.  It  is 
now  found  that  the  a-form,  rapidly  separated,  dis¬ 
solves  in  water  much  more  slowly  than  the  p-form; 
whereas  the  latter  gives  an  immediate  precipitate 
with  silver  nitrate,  the  former  reacts  very  slowly ; 
the  conductivity  in  solution  is  much  greater  for  the 
(3-form  than  for  the  a-form.  The  (3-form  yields  a 
proportion  of  cyanide  ion  indicating  the  formula 
[Fe(CNMe)4](CN)2;  it  gives  no  coloration  with  ferric 
chloride.  When,  however,  the  crude  chloride  is 
treated  with  methyl  alcohol  and  heated,  the  above 
a-form  remains  in  the  chloroform  extract,  hut  the 
substance  which  crystallises,  and  is  thereafter  insoluble 
in  chloroform,  has  the  electrolytic  conductivity  of  a 
uni-bivalent  salt,  and  composition  and  behaviour 
consistent  with  the  formula 

[(MeNC)2Fe(Me0H),](CN)2(H20)4 ;  the  co-ordination 
number  is  again  6. 

On  evaporating  the  chloroform  containing  the 
a-tetramethyl  ferroeyanide,  a  product  is  obtaffleu 
which  rapidly  turns  red  ;  treatment  with  water  gnfcs 
a  red  solution  from  which  chloroform  extracts  the 
a-form.  This  gives  yellow  crystals,  which  no  longer 
turn  red,  but  dissolve  in  water  slowly  to  a  colourless 
solution.  The  properties  agree  with  the  non-ionic 
formula  [{MeNC)4Fe(CN)2] :  the  substance  gives  a 
violet  colour  with  ferric  chloride.  The  red,  aqueous 
solution  yields  on  evaporation  a  red  resinous  substance, 
Fe(Me),(CNUH20)2,  which  at  100°  loses  1  mot.  o 
water  to  give  [(MeNC)3Fe(H20)(CN)2].  This  behavea 
towards  silver  nitrate  similarly  to  the  above  a-lor  > 
with  potassium  ferricyanide  it  gives  slowly  a 
coloration,  and  ultimately  ferric  ferrocyam 
separates ;  with  potassium  ferroeyanide  a  UL 
green  coloration  is  obtained.  On  heating  alone 
with  sodium  hydroxide  solution,  a  carbylamine  o 
is  observed.  ,  „ 

It  is  thus  established  that  the  isomerism 
ley’s  a-  and  p-tetramethyl  fcrrocyanides  is  no  o 
cis-  and  (ran.?- nature,  but  is  due  to  a  change 
co-ordination  number.  The  crude  a-form,  non  > 
may  be  a  cis-lrans  isomeric  mixture. 
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Ethylation  of  silver  ferrocyanide  by  ethyl  iodide 
gives  tetraethyl  ferrocyanide  of  which  no  [3-form  or 
Ei quo-derivative  exists.  There  is  no  reaction  with 
potassium  ferro-  or  ferri-cyanide ;  the  reaction  with 
silver  nitrate  is  very  slow ;  the  conductivity  in  solu¬ 
tion  is  very  small,  indicating  that  the  non-electrolyte 
complex  is  only  slightly  dissociated.  The  substance 
is  therefore  regarded  as  [(EtNC)4Fe(CN)2]. 

Propylation  by  propyl  iodide  yields  similarly  the 
compound,  [(Pr°NC)4Fe(CN)2],  m.  p.  107—111°,  which 
is  apparently  a  mixture  of  isomerides,  since  addition 
of  water  causes  partial  decomposition,  with  the  separ¬ 
ation  of  a  white  substance ;  evaporation  of  the  aqueous 
solution  gives  a  substance  of  the  same  m.  p.  and  com¬ 
position,  which  gives  no  white  substance  with  water. 
A  by-product  of  the  propylation  is  a  substance, 
C20Hj2O1N8Fe31  obtained  by  extracting  the  original 
product  with  slightly  aqueous  alcohol.  On  account 
of  its  colourless  nature,  development  of  a  carbylamine 
odour  under  the  action  of  alkali,  partial  transform¬ 
ation  into  potassium  ferrocyanide  by  heating  with 
potassium  cyanide,  and  gradual  dissolution  in  pyridine, 
the  formula 


h2°cn  cn  9n 

(PraNC)2 — Fc<Qg>Fc<Q2>Fe:— (Pr°NC)2 


CN 


h2o 


is  suggested. 

The  capacity  for  forming  additive  compounds  de¬ 
creases,  as  does  the  stability  towards  water,  from  the 
methylated  to  the  propylated  derivatives ;  the  propyl 
compound  reacts  the  least  slowly  with  silver  nitrate, 
and  further  has  a  rather  higher  conductivity. 

E.  W.  Wignall. 

isoButylphosphinic  acid  bromide.  T.  MlLO- 
bedzki  and  S.  Krakoviecki  (Bull.  Soc.  chim.,  1927, 
[w],  41,  932 — 933). — Phosphorus  tribromide  (1  mol.) 
reacts  with  isobutyl  alcohol  (1  mol.)  yielding  the 
compound  P(OC4H9)Br2,  b.  p.  85— 87°/20  mm., 
4  1-673,  which  is  converted  by  phosphorus  penta- 
bromide  into  isobutyl  bromide.  H.  Burton. 

Oxidation  of  cacodyl  oxide.  A.  Valeur  and  P. 
Gauliot  (Compt.  rend.,  1927,  185,  70—71).— 
Cacodyl  oxide  is  converted  by  a  slow  stream  of 
oxygen  under  water  at  the  ordinary  temperature  into 
cacodylic  acid,  trimethylarsine,  monomethylarsine 
oxide,  and  arsenious  acid  with  small  amounts  of 
tnmethylarsine  oxide  and  methylarsinic  acid.  The 
cacodylic  acid  is  formed  by  direct  oxidation,  the  tri¬ 
methylarsine,  monomethylarsine  oxide,  and  arsenious 
acid  are  formed  by  simultaneous  self-oxidation  and 
reduction.  E.  A.  Lunt. 


f  ^  Grignard  starter.  R.  W.  Hufferd  (J.  Amer. 

em.  Soc.,  1927,  49,  1845 — 1846). — The  preparation 
°*  .  gnard  reagents  is  often  facilitated  by  the 

audition  of  a  small  quantity  of  anhydrous  aluminium 
rornide,  freshly  prepared  by  heating  aluminium  with 
Dromme-  F.  G.  Willson. 


Effect  of  some  solvents  on  the  yields  of  Grig- 
uuur  reagents.  H.  Gilman  and  R.  McCracken 
t,b  ■  u  G^m.,  1927,  46,  463 — 472). — A  study  of 
narW-  "  -0*  some  Grignard  reagents  in  ether-hydro- 
eth  0n  TJlxfcurea  anG  in  varying  concentrations  of 
er.  Hydrocarbons  have  in  general  a  retarding 
Q  L 


or  an  inhibiting  effect,  and  although  a  higher  yield  is 
obtained  by  adding  the  alkyl  halide  dissolved  in  a 
hydrocarbon  to  a  given  amount  of  ether  and  mag¬ 
nesium  than  by  adding  the  halide  in  a  mixture  of 
ether  and  hydrocarbon,  neither  procedure  is  as  satis¬ 
factory  as  the  use  of  ether  alone.  Thus,  using  0-2 
g.-mol.  of  ether  to  1  g.-mol.  of  halide  and  100  c.c. 
of  benzene,  the  yields  of  magnesium  n-butyl  bromide 
and  of  magnesium  phenyl  bromide,  after  refluxing 
for  4  hrs.,  are  reduced  by  10%  and  that  of  magnesium 
benzyl  bromide  by  30%  (cf.  Gilman  and  McCracken, 
A.,  1924,  i,  23),  but  even  these  yields  can  be  obtained 
only  by  adding  a  portion  of  the  alkyl  halide  in 
ether  alone  in  order  to  start  the  reaction.  Toluene, 
xylene,  and  light  petroleum  have  a  similar  retarding 
effect.  Experiments  carried  out  with  ether  alone  at 
20°  show  that  the  minimum  amounts  of  ether  (in 
g.-mol.  per  g.-mol.  of  halide)  required  for  maximum 
yields  are,  with  magnesium  n-butyl  bromide,  1-3 — 
1-5  (yield  94%);  with  magnesium  phenyl  bromide, 
4 — 5  (93%);  with  magnesium  benzyl  bromide,  6 — 7 
(93%).  Grignard  reagents  were  prepared  from  the 
following  halides,  the  figures  quoted  being  the  pro¬ 
portion  of  solvent  (ether  unless  otherwise  stated)  and 
the  yield ;  n-propyl  bromide  7,  89-9 ;  n-butyl  bromide 
in  di-n-butyl  ether  5,  88-4;  cetyl  bromide  16,  81-1; 
cetyl  iodide  50,  42  1 ;  bromocydohexane  3,  67-4 ; 
(3-phenylethyl  chloride  10,  73-7 ;  y-phenyl-n-propyl 
chloride  10,  88-3;  S-phenyl-n-butyl  chloride  20,  83; 
phenyl  [3-chloroethyl  ether  16,  35-5  ;  phenyl  y-chloro- 
propyl  ether  16,  64-3;  benzhydryl  bromide  25,  13-0; 
bromobenzene,  in  di-n-butyl  ether,  5,  55-9 ;  in 
phenetole,  5,  41-7 ;  a-bromonaphthalene  2,  72-5 ; 
[3-bromonaphthalene  10,  04-6.  W.  J.  Powell. 

Reaction  of  carbon  monoxide  with  magnesium 
phenyl  bromide  in  presence  of  chromium 
chloride.  A.  Job  and  A.  Cassal  (Bull.  Soc.  ehim., 
1927,  [iv],  41,  814 — 824) —Although  neither  magnes¬ 
ium  ethyl  bromide  nor  magnesium  phenyl  bromide 
reacts  with  carbon  monoxide  when  pure,  chromic  chlor¬ 
ide  induces  reaction.  Thus  in  presence  of  about  M /30 
chromic  chloride,  magnesium  phenyl  bromide  rapidly 
absorbs  1  mol.  of  carbon  monoxide,  the  reaction 
product  affording  on  fractional  distillation  traces  of 
chromium  carbonyl,  phenol,  and  benzaldehyde  and 
in  addition  about  10%  of  diphenyl,  15%  of  benzo- 
phenone,  15%  of  benzhydrol,  10%  of  triphenylvinyl- 
carbinol,  and  2%  of  triphenylcarbinol.  The  benz¬ 
hydrol  and  benzophenone  arise  from  decomposition 
of  benzpinacone,  fractional  crystallisation  of  the 
reaction  mixture  affording  about  33%  of  this  product. 
Benzil  is  probably  the  primary  product,  the  benz¬ 
pinacone  arising  by  the  action  of  2  mols.  of  mag¬ 
nesium  phenyl  bromide,  2PhMgBr  +  COPh-COPh 
— y  CPh2(OMgBr)-CPh2-OMgBr  — y 
CPh2(OH)-CPh2-OH.  Traces  of  benzil  were  detected 
from  the  reaction  product  below  0°,  and  a  little  tri- 
phenylmethane  was  isolated.  Triphenylvinyl  alcohol 
is  probably  formed  by  dehydration  of  triphenyl- 
ethylene  glycol  (from  phenylbenzoin)  and  the  tri- 
phenylmethane  from  (3-benzpinacolin,  from  benz¬ 
pinacone.  It  is  suggested  that  a  complex  is  primarily 
formed  in  which  the  chromium  has  the  co-ordmation 
number  6.  The  reducing  action  observed  on  decom- 
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position  with  water  may  be  attributed  to  either 
reduced  chromium  or  reduced  magnesium, 

R.  Brightman. 

Action  of  magnesium  organo-derivatives  on 
jV-diethylformamide.  N.  Maxim  (Bull.  Soc.  chim., 
1927,  [iv],  41,  809 — 813). — Magnesium  ethyl  bromide 
or  iodide  and  AT-  d  i  e  t  hy  If  or  m  am  i  de  in  ethereal  solution 
afford  exclusively  y-diethylaminopentane,  b.  p.  143°/ 
760  mm.  (picrate,  m.  p.  84°)  (cf.  Viguier,  A.,  1912,  i,  7). 
With  magnesium  isobutyl  bromide,  however,  the 
reaction  affords  in  addition  to  about  22%  of  S-diethyl- 
amino-firj-dimethylheptane,  b,  p.  95°/19  mm.,  206°/ 
760  mm.  ( picrate ,  m.  p.  89 — 90°),  about  29%  of  iso- 
valeraldehvde,  the  reaction  thus  partly  pursuing  the 
course,  H:CO-NEt2+RMgX  — >  R-CHO+NHEt.,, 
observed  by  Bouveault  (A.,  1905,  i,  116)  and  by 
Houbcn  and  Doescher  (A.,  1908,  i,  27). 

R.  Brightman. 

Course  o!  the  Leuckart  xanthate  reaction 
[ethyl-  and  methyl-sulphonylbenzene-2  :  4-di- 
sulphonyl  chlorides].  J.  Pollak,  K.  Deijtscher, 
and  (Erl.)  M.  Krauss  (Monatsh.,  1927,  48,  103— 111 ; 
cf.  Hurtley  and  Smiles,  A.,  1926,  948). — In  attempting 
the  preparation  of  benzene  os- trisulphonic  acid  by 
treating  diazotised  anilinedisulphonie  acid  with 
potassium  xanthate,  it  was  found  that  whilst  oxid¬ 
ation  of  the  product  by  nitric  acid  gives  apparently 
the  desired  acid,  oxidation  by  potassium  perman¬ 
ganate  gives  rise  to  a  sulphone,  owing  to  decomposition 
of  the  xanthate  derivative  to  give  an  alkylthiol 
derivative.  When  nitric  acid  is  used  and  the  product 
is  treated  with  phosphorus  pentachloride,  there  is 
obtained,  not  benzenetrisulphonyl  chloride,  but 
1 -chlorobenzene-2  :  4-disulphonyl  chloride,  sulphur 
dioxide  being  lost. 

When  potassium  permanganate  is  used,  the  product 
of  chlorination  is  ethyhulphonylbenzene-2  : 4 -disul- 
phonyl  chloride,  m.  p.  162-5 — 163°.  This  is  identical 
with  a  specimen  prepared  by  sulphonating  thio- 
phenetole  to  a  mixture  of  (hiophenetole  mono-  and  di- 
sulphonic  acids  (thiophenelole-2  :  4-disulphonyl  chloride, 
m.  p.  72 — 73-5°,  prepared),  and  treating  the  mixed 
potassium  salts  with  potassium  permanganate,  where¬ 
by  ethylsulphonylbenzene-mono-  and  -di-sulphonic  acids 
(potassium  salts)  are  obtained,  and  finally  chlorinating 
the  latter. 

By  similarly  treating  thioanisole,  methylsulphonyl- 

benzene- 2  :  4-disulphonyl  chloride,  m.  p.  154 — 156°,  is 
obtained.  The  hydrolysis  of  these  two  acid  chlorides 
requires  5  mols.  of  potassium  hydroxide  :  the  sulphone 
group  is  thus  apparently  hydrolysed. 

E.  W.  WlGNALL. 

Action  of  aqua  regia  on  fluorene.  E.  Blumen- 
stock-Halward  (Monatsh.,  1927,  48,  99—101)  — 
From  the  product  of  the  prolonged  action  of  aqua 
regia  on  fluorene  (cf.  Datta,  A.,  1916,  i,  715)  some 
p-dichlorofluorenone  (Goldschmiedt,  A.,  1896,  i,  174) 
is  isolated.  E.  W.  Wignall. 

Effect  of  mercury  salts  in  the  nitration  of 
aromatic  systems.  P.  V.  McKie  (J.S.C.I.,  1927, 
46,  261 — 262t).— In  the  nitration  of  aromatic  com¬ 
pounds.  by  various  methods  the  effect  of  small 
quantities  of  mercuric  nitrate  may  be  considerable, 
either  the  nitrating  or  the  oxidising  function  of  the 


acid  being  positively  catalysed  according  to  the 
conditions  employed,  although  in  a  few  instances, 
such  as  the  nitration  of  salicylic  acid,  and  the  nitration 
of  hydrocarbons  in  presence  of  small  concentrations  of 
mercury  salts,  the  effect  is  a  negative  one.  Increase 
of  oxidation  does  not  take  place  at  the  expense  of 
nitration,  since  a  larger  proportion  of  the  organic 
compound  undergoes  reaction,  but  if  the  temperature 
be  carefully  controlled  direct  oxidation  is  in  every 
case  little  more  than  occurs  in  absence  of  mercury. 
As  with  ethylene  and  acetylene,  there  is  a  tend¬ 
ency,  particularly  with  hydrocarbons,  to  form  nitro- 
hydroxy-compounds  (cf.  this  vol.,  643)  and  the 
evidence  supports  the  view  that  nitration  proceeds  by 
preliminary  addition  of  nitric  acid  to  the  aromatic 
nucleus  (cf.  Meisenheimer,  A.,  1901,  i,  135;  Straus  and 
Ekhard,  A.,  1925,  i,  1138).  The  increase  (per  cent.)  of 
total  nitration  obtained  by  the  addition  of  0-1 — 0-5% 
of  mercuric  nitrate  is,  with  xylene  0-8,  naphthalene 
—2-7  to  — 6-8,  phenanthrene  13-1,  bromobenzene 
2-56 — 3-99,  phenol  21-7 — 25-0,  ehlorophenol  3-1 — 
6-25,  o-cresol  18-6 — 19-1,  naphthol  10-7 — 11-4,  benz- 
aldehyde  8-3 — 9-6,  p-hydroxybenzaldehyde  18-1 — 
22-2.  With  anthracene,  oxidation  and  mononitration 
are  decreased,  dinitration  being  increased. 

W.  J.  Powell. 

Optical  identification  of  the  naphthalene- 
sulphonic  acids  by  means  of  their  benzyl-*/- 
thiocarbamide  salts.  R.  M.  Hann  and  G.  L- 
Keenan  (J.  Physical  Chem.,  1927,  31, 1082—1090). — 
Optical  data  on  the  benzyl-^- thiocarbamide  salts  of 
a-,  P-,  1  :  5-,  2  :  6-,  2  :  7-,  and  1  :  6-naphthalenc-mor.o- 
and  -di-sulphonic  acids  are  given  in  a  form  suitable  for 
rapid  identification  by  microscopical  observation. 

L.  S.  Theobald. 

[Mechanism  of  the  formation  of  diphenyl  from 
benzene.]  O.  Fuchs  (Ber,,  1927,  60,  [5],  1663).— 
The  arrangement  of  Pyl’s  main  and  control  experi¬ 
ments  are  not  sufficiently  similar  to  justify  .the  con¬ 
clusion  which  he  has  reached  (cf.  this  vol.,  654). 

H.  Wren. 

Hydrogenation  under  pressure  of  tetraphenyl- 

methane  and  p-hydroxytetraphenylmethane. 

V.  N.  Ifatiev  and  B.  N.  Dolgov  (Compt.  rend., 
1927,  185,  210— 212).— Tetraphenylmethane,  when 
hydrogenated  at  275 — 285°/S0— 100  atm.  using  a 
nickel  oxide  catalyst,  yields  tricycfohexylmethane  an 
dici/cfohexylmethane.  p-Hydroxytetraphenylmetuane, 
similarly  treated,  yields  cycfchexanol,  dici/ciohexj 
methane,  and  phenyldicyctohexylmethane. 

B.  W.  Anderson. 

Dehydrogenations  and  hydrogenations  cata 
lysed  by  metallic  oxides.  P.  Sabatier  and  -  • 
Fernandez  (Compt.  rend.,  1927,  185,  241—-  )■ 

It  has  been  found  (cf.  Sabatier,  this  vol.,  73 () 
metallic  oxides  dehydrogenate  primary  alcoho  s 
aldehydes,  as  well  as  dehydrating  them  to  unsa  ura 
hydrocarbons.  •  Manganous  oxide  has  no  dchydra  1  g, 
but  a  slight  dehydrogenating  action,  which  is  a  1 
greater  with  zinc  oxide ;  alumina  has  scarce  y  j 
dehydrogenating  action.  Piperidine,  stable  m  a  g 
tube  at  600°,  is  converted  by  manganous  oxs 
this  temperature  into  pyridine  and  dipvriaj  , 
hydrogen  being  evolved. 

Nitrobenzene  vapour  passed,  with  hydrogen 
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heated  manganous  oxide  is  reduced  slowly  at  300°, 
rapidly  at  600°,  to  aniline,  with  diphenylamine,  tri- 
phenylamine,  water,  ammonia,  and  some  benzene  and 
carbon  dioxide  Zinc  oxide  gives  similar  results  (cf.  its 
catalysis  of  the  reduction  of  carbon  dioxide  at  high 
pressures  to  methyl  alcohol) ;  without  a  catalyst  the 
reaction  is  slight. 

Zinc  oxide  is  more  active  than  manganous  oxide  in 
catalysing  the  reduction  of  iso  vale  ronit  rile  to  di-  and 
tri-isoamylamines,  and  that  of  isobutyronitrile  to  the 
corresponding  primary  and  secondary  amines.  Hexo- 
nitrile  is  reduced  by  either  oxide  at  500°  to  dihexyl- 
amine,  with  mono-  and  tri-hexylamines. 

Manganous  oxide  does  not  reduce  satisfactorily 
ethylene  or  acetone  derivatives.  E.  W.  Wignall, 

Diacylamides.  III.  Formation  of  amidines. 
K.  Brunner,  {Frl.)  M.  Matzler,  and  V.  Mossmer 
(Monatsh.,  1927,  48,  125—131 ;  cf.  A.,  1924,  i,  1310). 
—Diacetamide,  when  heated  at  150 — 160°  with  aniline 
hydrochloride,  gives  mainly  acetanilide,  but  also  some 
NN'  -  diphenylacetamidine,  NPhiCMe-NHPh,  m.  p. 
130°  (oxalate,  m.  p.  159° ;  chloroplatinate),  with  traces 
of  H-phenylacetamidine  (oxalate,  m.  p.  179°,  picrate, 
ra.  p.  188-5°) ;  the  latter  is  obtained  in  larger  quantity 
when  aniline  hydrobromide  is  used.  Triphenylacet- 
midim,  prepared  from  acetanilide  and  diphenylamine, 
has  m.  p.  93°  ( picrate ,  m.  p.  164°). 

The  action  of  diacetamide  on  p-toluidine  yields 
ii-p-tolybcetamidine,  m.  p.  120-5°  (chloroplatinate ; 
oxalate  ;  picrate,  m.  p.  156°;  benzoyl  derivative,  m.  p. 
137“),  with  N-p -tohjlacetamidine  (picrate,  m.  p,  184°). 

Since  Wallach  found  (A.,  1882,  958)  that  acetanilide 
reacts  with  aniline  hydrochloride  to  form  the  amidine, 
it  might  be  thought  that  acetanilide  and  acet-p- 
toluidide  are  intermediate  products  in  the  above 
reactions;  at  moderate  temperatures,  however,  these 
are  found  not  to  react  with  the  hydrochlorides  of  the 
respective  amines.  E.  W.  Wignall. 


Diacylamides.  IV.  Formation  of  nitro- 
phenylacetamidines.  K.  Brunner  and  F.  Hasl- 
w aster  (Monatsh.,  1927,  48,  133— 137).— In  the  hope 
that  more  feebly  basic  aromatic  amines  would  give 
better  yields  of  the  amidine  and  less  of  the  amide,  o- 
and  p-nitroaniline  hydrochlorides  were  heated  with 
diacctamide  ;  the  yields  were,  however,  not  improved. 

-Di-o-nitrophenylacetamidine  has  m.  p.  62° 
(picrate,  m.  p.  198°;  hydrochloride,  m.  p.  180 — 190°, 
omp.).  p-Nitroaniline  hydrochloride  gave  no 
ami(iine  until  heated  with  the  diacetamide  at  170°, 
'ihen  N-p-nitrophenylacetamidine  ( picrate ,  m.  p.  170°) 
obtained  in  small  yield ;  heating  for  6  hrs.  at  200° 
necessary  to  obtain,  in  slightly  better  yield, 
-ai-p -nitrophenylacetamidine,  m.  p.  131°,  which 
cn  evaporated  with  hydrochloric  acid  decomposed 
10  give  p-nitroaniline.  E.  W.  Wignall. 


c  ion  of  chlorosulphonic  acid  on  aromatic 
19,7  C^r  q-  1jU_sti°  and  E.  Katscher  (Monatsh., 
0m’  97). — Aniline  dissolved  in  excess  of 

2  Tih°nic.  301(1  and  heated  at  160— 160°  for 
adHino”1  *  sodlum  chloride  slowly  reacts  to  give,  on 
ra  i,  a,i,Tirie-2  :  4  :  G-lrisulphonyl  chloride, 

bvdrniva'  °  institution  is  established  by 

1-chlr.mk!’  '  la^°traation,  and  rechlorination  to 
nzene-2  :  4  :  6-trisulphonyl  chloride  (Olivier, 


A.,  1920,  i,  303).  Aniline- 2  :  4  :  G-trisulphonamide, 
m.  p.  291°,  and  -trisulphonanilide,  m.  p.  240 — 241°,  were 
prepared.  The  acid  chloride  is  obtained  in  only  small 
yield  if  sodium  chloride  is  absent  (the  free  acid  then 
being  formed).  It  is  also  obtained  when  acetanilide, 
or  aniline-mono-  or  -di-sulphonic  acid  is  employed  : 
these  substances  do  not  give  the  blue  impurity  obtained 
when  aniline  is  used. 

p-Toluidine  gives  similarly  its  3 : 5-disulphonyl 
chloride,  yellow,  m.  p.  156°,  disulphonamide,  m.  p. 
257°,  disulphonanilide,  m.  p.  192°;  m-phenylene- 
diamine  gives  its  4  :  Q-disulphonyl  chloride,  m.  p.  274 — 
275°  (after  sintering),  which  turns  reddish- violet  in 
sunlight,  disulphonamide,  m.  p.  187°,  disulphon¬ 
anilide,  m.  p.  236° ;  p-phenylenediamine,  however, 
gives  its  tetrachloro-derivative. 

Sodium  acetylanthranilate  heated  with  sodium 
chlorosulphonate  for  3  hrs.  at  200°  gives  4-keto- 
3-o-carboxyphenyl-2-methyldihydroquinazoline, 


-N^CMe 


c6h,< 

and  Schmidt,  A 


m.  p.  246°  (cf.  Anschutz 


1903,  i,  57).  E.  W.  Wignall. 


Simultaneous  diazotisation  and  nitration  of 
aromatic  amino-compounds.  I.  J.  Rinkes  (Rec. 
trav.  Chira.,  1927,  46,  506— 508).— Repetition  of  the 
work  of  Varma  and  Krishnamurthy  (this  vol.,  552) 
has  in  some  cases  led  to  different  results.  Aniline 
hydrochloride,  on  treatment  with  nitrous  gases  under 
the  conditions  given  by  Varma  and  Krishnamurthy, 
furnishes  2  :  4-dinitrophenol,  not  2  :  5-dinitrophenol. 
p-Chloroaniline  yields  4-chloro-2  :  6-dinitrophenol,  not 
4-chloro-2  :  3-dinitrophenol,  whilst  m-aminobenzoic 
acid  affords  2:4: 6-trinitro-3-hydroxybenzoic  acid, 
m.  p.  180°  (uncorr.),  (cf.  Wolffenstein  and  Paar,  A., 
1913,  i,  363),  which  when  heated  in  a  vacuum  loses 
carbon  dioxide  and  is  converted  into  picric  acid.  The 
production  of  5-nitro-3-hydroxybenzoic  acid  as 
reported  by  Varma  and  Krishnamurthy  is  unlikely  in 
view  of  this  result  and  the  fact  that  the  m.  p.  1 66° 
given  by  these  authors  is  28°  below  that  previously 
recorded  (cf.  Beyer,  A.,  1922,  i,  37). 

W.  J.  Powell. 

Migration  of  the  triphenylmethyl  group  in 
aniline,  and  o-  and  p-toluidines.  J.  van  Alphen 
(Rec.  trav.  chim.,  1927,  46,  501— 505).— When  heated 
with  zinc  chloride  at  160°,  A-triphenylmethylamhnc 
affords  'p-aminotetraphenylmethane  by  migration  of 
the  triphenylmethyl  group.  With  similar  treatment 
iV-triphenylmethyl-o-toluidine  yields  a-o-aminophenyl- 
fififi-triphenylethane,  m,  p.  216°,  which  is  converted 

into  a-o-hydroxyphenyl-fipp-triphenylethane  by  di¬ 
azotisation  and  subsequent  hydrolysis  (cf.  this  vol., 
660).  On  boiling  with  alcohol  the  diazonium  salt 
yields  a  substance,  m.  p.  143°,  which  is  not  the  expected 
as-tetraphenylethane  (mixed  m.  p.  110°)  but  probably 
a  -  o  -  ethoxyphenyl  -  [ififi  -  triphenylethane.  a-o-Amino- 
phenyl-p  ^-triphenylethane  may  also  be  prepared  by 
heating  triphenylcarbinol  with  o-toluidme  hydro¬ 
chloride  and  glacial  acetic  acid.  When  A-tnpnenyl- 
methyl-p-toluidine  is  heated  with  zinc  chloride  at  19(J  , 
the  reaction  takes  a  different  course,  triphenyl- 
methane  and  a  dye  being  produced,  recalling  e 
reaction  of  p-cresol  with  triphenylmethyl  chloride 
Hn,  rrt  \  W.  J.  POWELL. 
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Carbylamines.  XVI.  Reactions  with  hydr- 
oxylamine  hydrochloride.  M.  Passerini  (Gaz- 
zetta,  1927,  57,  452 — 456). — The  reaction  of  carbyl- 
amines  with  hydroxylamine  hydrochloride  varies  with 
the  solvent.  In  alcohol,  phenylcarbylamine  gives 
anilinoformaldoxime  (Nef,  A.,  1895,  i,  11);  it  is 
suggested  that  diphenylformamidine  is  first  produced, 
since  this  substance  is  the  product  in  acetone  solution, 
which  removes  excess  of  hydroxylamine.  Alcoholic 
potassium  hydroxide  converts  anilinoformaldoxime 
into  phenylcyanamide.  p-Carbylaminoazobenzene  in 
acetone  solution  yields  largely  di-p-benzeneazodiphenyl- 
fonnamidine,  NPh:N-C6H4-N:CH-NH-C6H4-N:NPh, 
m.  p.  196 — 197° ;  if  the  crude  product  is  hydrolysed  by 
alcoholic  potassium  hydroxide,  p-aminoazobenzene  is 
obtained,  with  a  substance  probably  p-cyanamidoazo- 
benzene,  m.  p.  163°  (cf.  Pierron,  A.,  1906,  i,  772),  since 
when  boiled  with  hydrochloric  acid  it  is  converted  into 
p-carbaniidoazobenzene ;  p-formamidoazobenzene  is 
also  produced.  E.  W.  Wignall. 

Positive  halogens  attached  to  carbon  in  the 
aromatic  series.  IV.  Selectivity  of  halogen 
removal.  B.  H.  Nicolet  and  R.  B.  Sandin  (J. 
Amer.  Chem.  Soc.,  1927,  49,  1806 — 1810;  cf.  this  vol., 
869). — In  support  of  the  theory  which  predicts  that 
halogen  atoms  ortho  or  para  to  an  amino-group  should 
exhibit  “  positive  ”  properties,  it  has  been  found  that 
o-iodo-p-toluidine  remains  unaffected  under  conditions 
which  result  in  the  ready  replacement  of  iodine  by 
hydrogen  in  the  hydrolysis  of  m-iodo-jp-toluidine. 
Treatment  of  o-iodo-p-toluidine  in  ether  with  iodine, 
calcium  carbonate,  and  water  affords  2  :  5-di-iodo- p- 
toluidine,  m.  p.  110°  ( acetyl  derivative,  m.  p.  193°), 
which  is  reconverted  into  o-iodo-p-toluidine  by 
aqueous  10%  hydrochloric  acid.  Bromination  of 
o-iodo-p-acetotoluidide  with  bromine  in  glacial  acetic 
acid  yields  5-brotno-2-iodoacet-p-toluidide,  m.  p.  165 — 
166°,  from  which  5-bromo-2-iodo-p-toluidine,  m.  p. 
86 — 87°,  is  obtained  on  hydrolysis  with  aqueous  20% 
hydrochloric  acid.  Bromination  of  o-iodo-p-tolu- 
idine  in  glacial  acetic  acid  affords  3  :  o-dibromo-2- 
iodo -p-toluidine,  m.  p.  109°  ( acetyl  derivative,  m.  p. 
228 — 229°).  Treatment  of  o-iodo-p-toluidine  with 
iodine  monochloride  in  glacial  acetic  acid  yields 
2:3:  5-tri-iodo-p-toluidine,  m.  p.  120 — 121°.  Bromin¬ 
ation  of  2  :  5-di-iodo-p-toluidine  in  glacial  acetic  acid 
yields  3 : 5-dibromo-2-iodo-p-toluidine.  When  the 
above  halogenated  derivatives  of  o-iodo-p-toluidine 
are  boiled  with  concentrated  hydrochloric  acid  and 
glacial  acetic  acid  in  presence  of  stannous  chloride,  the 
halogen  atoms  ortho  to  the  amino-group  are  in  all  cases 
replaced  by  hydrogen,  with  production  of  o-iodo-p- 
toluidine.  This  indicates  the  “  positive  ”  nature  of 
these  halogen  atoms,  whilst  the  non-production  of 
p-toluidine  shows  that  the  presence  of  stannous 
chloride  does  not  influence  the  course  of  the  hydro¬ 
lytic  reaction.  The  rate  of  removal  of  iodine  from 
o-iodoaniline  under  the  above  conditions  is  about  33% 
more  rapid  than  that  from  2  :  5-di-iodo-p-toluidine. 

F.  G.  Willson. 

Oxidation  of  compounds  containing  the 
primary  amino-group.  I.  Diphenylmethyl- 
timine.  L.  Hellerman  and  A.  G.  Sanders  (J. 
Amer.  Chem.  Soc.,  1927,  49,  1742— 1747).-— Treat¬ 


ment  of  diphenylmethylamine  hydrochloride  in 
absolute  alcohol  with  sodium  ethoxide  (3  mols.)  and 
bromine  (1  mol.),  with  subsequent  acidification, 
affords  benzophenone  in  66%  yield,  presumably 
through  the  corresponding  imine,  formed  by  elimin¬ 
ation  of  hydrogen  bromide  from  the  JV-bromoamine. 
Treatment  of  diphenylmethylamine  hydrochloride 
with  aqueous  sodium  hypochlorite  yields  Is-chloro- 
diphenylmethylamine,  which  is  converted  by  absolute- 
alcohoiic  sodium  ethoxide  into  benzophenoneimine. 

F.  G.  Willson. 

Arylamine  salts  of  naphthalenesulphonie 
acids.  IV.  Arylamine  salts  of  a-naphthol-4- 
sulphonic  acid,  acetylation  of  naphthionic  acid, 
and  arylamine  salts  of  acetylnaphthionic  acid. 
R.  B.  Forster  and  R.  Watson  (J.S.G.I.,  1927,  46, 
224— 226t). — The  following  salts  of  a-naphthol-4- 
sulphonic  acid  have  been  prepared,  and  their 
solubilities  in  100  parts  of  1%  acetic  acid  (S)  deter¬ 
mined  :  (a)  from  1  mol.  each  of  acid  and  base,  aniline, 
m.  p.  186 — 187°,  S  at  15°  5-38;  o -toluidine,  m.  p. 
203—204°,  S  at  20°  T66 ;  p-toluidine,  m.  p.  196°,  S  at 
15°  0-6S ;  m -xylidine,  m.  p.  228— 229°,  S  at  12°  0-23; 
i J/-cumidine,  m.  p.  227 — 228°,  S  at  17°  0-216;  ct-mph- 
thylamine,  m.  p.  216 — 217°,  S  at  19°  0-18;  p- naphthyl- 
amine ,  begins  to  decompose  at  270°,  S  at  18°  0-053; 
p -chloroaniline,  m.  p.  184 — 185°,  S  at  15°  0-53j 
p-nitro-o-toluidine,  m.  p.  249°  (decomp.),  S  at  18° 
0-28;  o-anisidine,  m.  p.  202 — 203°,  S  at  17°  1-37; 
p -anisidine,  m.  p.  224°,  S  at  16°  0-45;  (6)  from  2 
mols.  of  acid  and  1  mol.  of  diamine,  benzidine,  begins 
to  decompose  at  310°,  &  at  14°  0-17 ;  tolidine,  m.  p. 
214—215°,  S  at  16°  012;  dianisidine,  m.  p.  207— 
209°,  S  at  18°  0-25.  Naphthionic  acid  does  not  yield 
arylamine  salts,  owing  possibly  to  inner  salt  formation 
between  the  ammo-  and  sulphonic  groups  of  the  acia, 
On  acetylation,  however,  this  inhibiting  influence  is 
removed  and  acetylnaphthionic  acid  (cf.  Schroeter, 
A.,  1906,  i,  415),  which  is  prepared  in  95%  yield  by 
boiling  the  acid  -noth  acetic  anhydride  in  presence  oi 
pyridine,  yields  the  following  salts :  aniline,  m.  p. 

231— 232°,  S  at  14°  3-0 ;  o -toluidine,  m.  p.  260-261  , 

S  at  16°  0-28;  p-toluidine,  in.  p.  232 — 233°,  8  at  lb 
0-66;  m -xylidine,  m.  p.  239 — 240°,  S  at  16  (Mb, 
i ’/-cumidine,  m.  p.  266 — 267°,  S  at  17°  0-105;  a-naph- 
thylamine,  m.  p.  261 — 262°,  S  at  16°  0-183; 
thylamine,  m.  p.  255 — 256°,  <S  at  16°  0-17 ;  p -chloro¬ 
aniline,  m.  p.  224°,  S  at  12°  0-28;  p-nitro-o-toluidine, 
m.  p.  264—265°,  S  at  16°  1-55;  p-amsidme,  m.  P- 

232— 233 °,S  at  13-5°3-85 ;  o-anisidine,  m.  p.  254— -M  > 

-S  at  12-5°  0-65;  benzidine,  m.  p.  265— 266  ,  b  « 
17-5°  0-22;  tolidine,  m.  p.  279—280°,  S  at  130-10, 
dianisidine,  m.  p.  278 — 279°,  S  at  16°  0-15.  The  r 
acid  and  its  salts  regenerate  naphthionic  acid  on  »i 
ing  with  dilute  hydrochloric  acid.  W -  J-  Powell. 

Manufacture  of  aralkylamines  and 
derivatives  and  intermediate  products. 
Farbenind.  A.-G. — See  B.,  1927,  572. 

Manufacture  of  amines  of  the  cyclohexane 
series.  I.  G.  Farbenind.  A.-G. — See  B.,  Wls,  o 

Positive  halogens  attached  to  carbon  in  *--!0 
aromatic  series.  II.  Iodine  deriva  ives 
m-phenylenedi amine  and  of  resorcinol. 
Nicolet  and  J.  R,  Sampey  (J.  Amer.  them. 
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1927,  49,  1796—1801 ;  cf.  A.,  1922,  i,  121).— Treat¬ 
ment  of  resorcinol  in  aqueous  20%  hydrochloric  acid 
■with  iodine  monochloride  (2  mols.)  affords  4  :  6 -di- 
iodoresorcinol ,  in.  p.  145°  ( dibenzoyl  derivative,  m.  p. 
195 — 200°).  4,-Iodo-S-hydroxyphenyl  benzoate,  decomp. 
153 — 155°,  is  obtained  from  monobenzoylresorcinol 
and  iodine  chloride  in  glacial  acetic  acid,  whilst 
5-iodo- 2  :  4 - d ih ydroxyb enzo i a  acid,  m.  p.  172°,  is 
obtained  similarly  from  resorcylic  acid  in  ether. 
3:5-  Di  -  iodo  -2:4-  dihydroxybenzoic  acid,  decomp. 
193 — 196°,  is  obtained  by  treatment  of  resorcylic 
acid  in  ether  with  iodine  and  litharge,  whilst  4-chloro- 
Q-iodo-m-phenylenediamine  is  obtained  similarly  from 
4  -  chloro  -  m  -  phenylenediamine  in  methyl  alcohol. 

1- Iododiacetyl-m-phenylenediamine,  decomp.  175 — 
180°,  is  obtained  by  treating  »i-aminoacetanilide  in 
aqueous  20%  hydrochloric  acid  with  iodine,  with 
subsequent  acetylation.  4 :  Q-Di-iodo-m-aminoacet- 
anilide,  m.  p.  172 — 174°,  is  obtained  by  treating 
m-aminoacetanilide  with  iodine  chloride  in  warm 
aqueous  10%  hydrochloric  acid.  All  the  above 
derivatives,  as  well  as  4-iodoresorcinol,  4-iodo-«i- 
phenylenediamine,  4  :  6-di-iodo-m-phenylenediamine, 

2- iodo-p-phenylenediamme,  and  3-iodo-p-toluidine, 

are  hydrolysed  with  replacement  of  iodine  by  hydrogen 
when  treated  with  aqueous  10%  hydrochloric  acid 
and  stannous  chloride  in  glacial  acetic  acid  at  100°. 
The  results  obtained  are  in  accordance  with  pre¬ 
dictions  based  on  the  theory  of  induced  alternate 
polarities  (cf.  Lapworth  and  Shoesmith,  J.C.S.,  1922, 
121, 1391).  F.  G.  Willson. 

Positive  halogens  attached  to  carbon  in  the 
aromatic  series.  III.  Derivatives  of  p-phenyl- 
enediamine,  p-nitroaniline,  and  mesitylene. 
B.  H.  Nicolet  and  W.  L.  Ray  (J.  Amer.  Chcm. 
Soc.,  1927,  49,  1801—1806;  cf.  this  vol.,  868).— 
Iodomesitylcnc  is  converted  into  mesitylene,  indic¬ 
ating  the  positive  nature  of  the  halogen  atom,  when 
heated  with  hydrogen  chloride  in  glacial  acetic  acid  at 
135 — 150°,  or  with  acetic  acid,  hydrochloric  acid,  and 
stannous  chloride  at  the  same  temperature.  Iodo- 
benzene  is  unaffected  by  hydrogen  chloride  in  glacial 
acetic  acid  at  150°.  2-Iodo-p-phenylenediamine,  m.  p. 
110-5°  (diacetyl  derivative,  m.  p.  211-5°;  dibenzoyl 
derivative,  m.  p.  254°),  obtained  by  reduction  of 
2-iodo-4-nitroaniline  with  stannous  chloride,  is  con¬ 
verted  into  p -pheny lenediam  ine  when  boiled  with 
aqueous  10%  hydrochloric  acid,  or  with  glacial  acetic 
acid  and  hydrochloric  acid,  or  when  heated  with 
concentrated  hydrochloric  acid  at  105°.  In  the  last 
wo  cases,  2 : 6-di-iodo-4-nitroaniline  is  formed. 
--Iodo-p-phenylenediamine  is  deiodinated  similarly 
°y  hydrochloric  acid  in  presence  of  stannous  chloride, 
but  much  less  rapidly  than  o-iodoaniline.  2-Bromo- 
p -phenylenediamine,  m.  p.  76°  ( diacetyl  derivative, 
P-  200°),  obtained  by  reduction  of  2-bromo- 
‘t-mtroaniline,  is  debrominated  more  slowly  than  the 
corresponding  iodo-derivative.  Reduction  of  2-bromo- 

-mtroacetanilide  affords  2-bromo-i-aminoaceianilide, 
m  _  p.  123°,  Bromination  of  3-bromo-4-aminoacet- 
aninde  in  glacial  acetic  acid  yields  2:3:  5 -tribrmno- 
4- amnoaeelanilide ,  m,  p.  207°.  F.  G.  Willson. 

Positive  halogens  attached  to  carbon  in  the 

omatic  series.  V.  Analogy  between  positive 


and  negative  halogens.  B.  H.  Nicolet  (J.  Amcr. 
Chem.  Soc.,  1927  ,  49,  1810—1814;  cf.  this  vol.,  868, 
and  preceding  abstract). — The  theory  of  alternating 
polarities  predicts  correctly  the  respective  negative  and 
qiositive  natures  of  the  halogen  atoms  in  1-chloro- 
2  :  4- dinitrobenzene  and  l-iodo-3  :  5-diaminobenzene. 
Accordingly,  the  halogen  atom  of  l-chloro-3  :  5-di¬ 
aminobenzene  and  l-iodo-3  :  5-dinitrobenzene  should 
also  exhibit  negative  and  positive  characteristics, 
respectively.  It  has  now  been  found,  however,  that 
neither  of  these  compounds  can  be  dehalogenated, 
i.e.,  that  their  halogen  atoms  show  no  indications  of 
polar  characteristics.  It  is  therefore  concluded  that 
thepossibilityof  reaetionis  conditioned  byfactors  other 
than  polar  structure,  and  it  is  suggested  that  the 
removal  of  halogen  from  the  o-  or  p-derivatives  takes 
place  through  the  intermediate  formation  of  a 
quinonoid  derivative,  e.g.,  according  to  the  scheme 

:c(Nha-ci:  — v  :c(NH3ci)-ci:  — >  -ciinh^-chi- 

— -C(NH2):CH-H-C1I.  1-Iodo-A  :  5-dinitrobenzene , 
yellow,  m.  p.  99°,  was  prepared  from  3  :  5-dinitro- 
aniline.  On  reduction  and  subsequent  acetylation  it 
yields  l-iodo-3  :  5 -diacetamidobenzene,  m.  p.  291°. 

F.  G.  Willson. 

Benzidine  monohydrate.  M.  p.  of  benzidine. 
R.  J.  W.  Le  Fevre  and  E.  E.  Turner  (J.S.C.I., 
1927,  46,  209 — 210t). — Benzidine  forms  a  mom- 
hydrate,  m.  p.  104 — 105°  (with  effervescence)  when 
taken  very  rapidly.  The  transition  temperature 
benzidine  hydrate  rzr  water + benzidine  is  at  about 
71°.  Benzidine  separates  anhydrous  from  aqueous 
solutions  at  temperatures  above  80°  and  hydrated  at 
temperatures  below  60°.  The  commonly  accepted 
m.  p.  of  122°  for  benzidine  is  shown  to  be  traceable  to 
the  use,  in  error,  of  partly  hydrated  specimens. 

Stereochemistry  of  aromatic  compounds.  III. 
Condensation  of  aromatic  diamines  with  dicarh- 
oxylic  anhydrides.  R.  Kuhn,  P.  Jacob,  and  M. 
Furter  (Annalen,  1927,  455,  254 — 271). — In  agree¬ 
ment  with  the  results  of  Le  Fevre  and  Turner  (A., 
1926,  1131),  monophthalylbensidine  [ hydrochloride , 
decomp.  310°;  acetyl  derivative,  m.  p.  332°  (all  m.  p. 
corr.);  benzylidene  derivative,  m.  p.  339°],  mono- 
phthalyldi- o- anisidine,  m.  p.  221°  (Kaufler  and  Bore], 
A.,  1907,  i,  794,  795)  [hydrochloride,  m.  p.  278° 
(deoomp.) ;  benzylidene  derivative,  m.  p.  200° ;  acetyl 
derivative,  m.  p.  298°],  and  monophthalyl-2 :  /- 
naphthylenediamine,  m.  p.  249°  (acetyl  derivative, 
m.  p.  306°;  benzylidene  derivative,  m.  p.  150°),  are 
shown  to  possess  free  amino-groups.  They  cannot, 
therefore,  have  a  cyclic  structure.  2  :  7-Diphthal- 
imid onaphthalene,  m.  p.  314°,  exists  in  yellow  and 
colourless  forms.  Attempts  to  prepare  a  cyclic 
compound  from  NAT,-dimethylbcnzidine  (Willstatter 
and  Kalb,  A.,  1904,  i,  1050)  (dihydrochloride,  m.  p. 
249°;  diacetyl  derivative,  m.  p.  242°)  and  phthalic 
anhydride  at  160°  gave  a  monophthalyl  derivative, 
m.  p.  276°.  Since,  however,  this  contains  a  free 
imino-group  and  gives  an  acetyl  derivative,  m.  p.  216°, 
which  is  hydrolysed  by  alcoholic  potassium  hydroxide 
to  a phihalamic  acid, C24H22iN204,m.p.  253°,  it  has  prob¬ 
ably  the  structure,  NHMe-C6H4-C6H4-N<CCK£ 

Its  ready  hydrolysis  by  acids  to  dimethylbenzidine  is 


is 


ativc,  in.  p.  99  ).  Ihis  condenses  with  phthalic 
anhydride  at  190°  to  a  diphthalyl  derivative,  in.  p. 
221°  (indef,).  Thus,  even  under  favourable  conditions 
formation  of  cyclic  derivatives  of  the  Kaufler  type 
does  not  take  place ;  this  is,  however,  not  regarded  as 
evidence  against  a  similar  formula  for  benzidine 
derivatives  since  o-phenylenediamine  also  fails  to 
give  a  cyclic  phthalyl  derivative. 

H.  E.  F.  Notton. 

Caoutchouc  and  guttapercha.  II.  Disazo- 
compounds  from  dihydroxy-  and  tetrahydroxy- 
diphenyldihydrocaoutchouc,  E.  Geiger  (Helv. 
Chim.  Acta,  1927,  10,  539—543;  sec  below). 
— 4  :  4'  -  Dihydroxydiphenyldihydrocaoutchouc  is 
coupled  with  diazobenzene  to  give  a  dye,  m.  p.  205 — 
210®  (decomp.);  with  p-nitrodiazobenzene  giving  a 

dye,  m.  p.  280 . 270° ;  with  diazotised  naphthionic 

acid  and  sulphanilic  acid,  and  with  tetrazotised 
benzidine.  The  analogue  of  diamine-grcen-B,  p- 
nitroaniline — >-  H-acid  -« — benzidine — >  dihydroxy- 
diphenyldihydrocaoutchouc,  is  bluer  than  the-  phenol 
{para)  coupling.  p-Nitrodiazobenzenc  (2  mols.) 
couples  with  2  :  2' :  4  :  4'-tetrahydroxydiphenyldi- 
hydroeaoutchouc  to  give  a  dye,  m.  p.  210 — 215° 
(decomp.).  The  products  are  truly  colloidal  dyes,  and 
coupling  is  about  as  rapid  as  with  p-cresol. 

C.  Hollins. 


stituted  benzenes  con¬ 
taining  op-orienting  groups.  C.  K.  Ingold  and 
E.  W.  Smith  (J.C.S.,  1927,  1690—1(595;  cf  A.,  1926, 
831,  833,  947), — Nitration  of  o-chloro-,  o-bromo-,  and 
o-iodo-anisolc  shows  that  the  proportion  of  vicinal 
substitution  of  an  o-disubstituted  benzene  containing 
op-orienting  substituents  increases  with  increasing 
disparity  between  the  directive  powers  of  the  groups. 
The  proportion  of  6-isomeride  formed  in  the  nitration 
of  different  o-derivatives  of  anisole  is  :  o-fluoro-,  C6% ; 
o-chloro-,  56%;  o-bromo-,  52%;  o-iodo-,  <38%; 
o-methoxy-,  0%.  M.  Clakx. 

Caoutchouc  and  guttapercha.  I.  Condens¬ 
ation  of  caoutchouc  and  guttapercha  dihromides 
with  phenols  and  phenol  ethers.  E.  Geioek 
(Helv.  Chim.  Acta,  1927, 10,  530—538;  cf.  Weber,  A„ 
1900,  i,  353;  Fisher,  Gray,  and  McColm,  A.,  1920, 

730). — Caoutchouc  dibromide  when  heated  at  90- . 1 20° 

with  ferric  chloride  and  excess  of  phenol  gives  4  : 4'- 
dihydroxydiphcnyldibydroeaoutchouc  {dibenzoate, 
m.  p.  195 — 200°).  Similar  compounds  are  obtained 
from  o-cresol  (m.  p.  165 — 178°;  dibmzoate,  ni.  p. 
190 — 195°),  m-  and  p-cresols,  resorcinol  (not  melted 
at  300° ;  tetrabenzoate,  m.  p.  240 — 245°),  pyrogallol 
( kexabenzoate  prepared),  anisole  (in.  p.  150  ICO , 
cf.  Fisher,  Gray,  and  McColm,  loc.  cit.),  and  phenetole 
(m.  p.  210—215°).  Guttapercha  dibromide  also 
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50°;  o -nitrophenyl  fi-bromoethyl  sulphide,  m.  p.  63° 
(sulphoxide,  m.  p.  112°);  p -nitrophenyl  $-bromocthyl 
sidphoxide ,  m,  p.  100° ;  m-nitrophenyl  $-bromoethyi 
sulphide ,  m.  p.  32° ;  o-nitrophenyl  $-iodoethyl  sulphide, 
m.  p.  64° ;  p -nitrophenyl  p-iodoetkyl  sulphide,  m.  p. 
67°;  di-ra-nitrodiphenylthiolcyclobutane  ( ?),  m.  p. 
136°.  Crystallographic  data  are  given  for  the  o- 
nitro- hydroxy-,  -chloro-,  -bromo-,  and  -iodo-sulphides 
and  the  p-nitrochloro-,  jj-nitrobromo-,  and  p-nitro- 
iodo-sulphides.  M.  Clark. 

Influence  of  the  sulphur  atom  on  the  reactivity 
of  adjacent  atoms  or  groups.  II.  Comparative 
reactivities  of  chlorine  in  some  (3-  and  y-chloro- 
sulphid.es.  6.  M.  Bennett  and  W.  A.  Berry 
(J.C.S.,  1927,  1676 — 1684). — Certain  chlorosulphides, 
including  o-,  m-,  and  p-nitrophenyl  p-chloroethyl 
sulphides,  p-nitrobenzyl  p-chloroethyl  sulphide,  p- 
nitrophenyl  y-chloropropyl  sulphide  and  the  unsub¬ 
stituted  phenyl  p-chloroethyl  and  phenyl  y-chloro- 
propyl  sulphides,  have  been  compared  as  to  their 
velocities  of  reaction  with  water  in  alcoholic  solution 
at  75°  and  with  potassium  iodide  in  acetone  solution 
at  65°.  The  order  in  which  the  substances  are  arranged 
with  respect  to  the  hydrolysis  is  the  opposite  of  that 
indicated  by  the  reaction  with  potassium  iodide. 
This  contrast,  and  the  results  of  Conant,  Kirner, 
and  Hussey  (A.,  1925,  i,  494)  and  of  Olivier  (A.,  1923, 
i,  197),  are  all  accounted  for  in  accordance  with  the 
electronic  theory  of  valency  on  the  assumption  that 
a  positive  charge  on  the  chlorine  atom  facilitates  the 
reaction  with  potassium  iodide,  the  first  and  character¬ 
istic  stage  of  the  reaction  being  the  formation  of  a 
complex  between  the  ehloro-compound  and  the  iodide 
ion.  The  hydrolytic  reaction,  on  the  other  hand,  is 
accelerated  by  a  negative  charge  on  the  chlorine 
atom  (Oxford  and  Robinson,  A.,  1926,  397).  More¬ 
over,  on  this  assumption,  the  results  of  this  comparison 
are  in  agreement  with  one  of  the  authors'  previous 
conclusions  (this  voh,  355).  The  following  are 
described :  phenyl  y-chloropropyl  sulphide ,  b.  p. 
137°/13  mm. ;  o-nitrophenyl  t l-piperidinoelhyl  sulphide, 
m-  P-  45° ;  p-nitrophenyl  $-piperidinoethyl  sulphide, 
“■  P-  52°.  M.  Clark. 

Synthesis  of  safrole  and  o-safrole.  W.  H. 
Perkin,  jun.,  and  V.  M.  Trikojus  (J.C.S.,  1927, 
1663— 1066).— When  the  monoallyl  ether  of  pyro- 
cateehol  is  heated  at  170 — 180°,  it  undergoes  the 
Claisen  rearrangement,  yielding  a  mixture  of  1:2- 
(bhydroxy- 'i-allylbenzene,  m.  p.  28°,  b.  p.  143-5 — 
145  <15  mm.  (dibenzoyl  derivative,  m.  p.  60 — 61°), 
1 . 2-dihydroxy-4-allylbenzene  (cf.  Kawai,  A., 
J-6,  609),  These  substances  are  converted  respeet- 
*  ’j  ^  treatment  with  methylene  iodide  and 
anhydrous  potassium  carbonate  in  dry  acetone  solution 

_  ^-safrole,  b.  p.  102-5— 103°/13  mm.  and  226— 
“l  ,‘762  ^  mm.,  1-5359  (pewfez&romo-derivative, 
P-  154°),  and  safrole,  r.P  1-5381  (pcnlabromo- 
derivative,  in.  p.  169°).  "  M.  Clark. 

sr>^C-taa^^^?ne'  41/ .  3  -  Cbloroacenaphthene 

rj  1  reactions.  K.  Dziewonski  and  (Mme.)  M. 
ZEWSKA  ®iRAN0WSKA  (Bull.  Acad.  Polonaise, 
’  A,  65 — 79). — 3  -  Chloroacenaphthene, 

p.  o9  (cf.  Crompton  and  Walker,  J.C.S., 


1912,  101,  958 ;  Sachs  and  Mosebach,  A.,  1910,  i, 
726),  with  sulphuric  acid  ( d  1-84)  at  70°  affords  a 
sulphcmic  acid  ( chloride ,  m.  p.  140 — 141°;  amide, 
m.  p.  235 — 236°).  Nitration  with  nitric  acid  ( d  1-47 — 
1-48)  at  15 — 20°  affords  3-chloro-4-nitroacenaphthene, 
m.  p.  136—138°  (Parnell,  J.C.S.,  1923,  123,  60), 
from  which  3-chloroA-hydroxyacenaphthene,  m.  p. 
123°,  is  obtained  through  the  amino-compound. 
‘&-Chloro-<k-hydroxy-5-benzeneazoacenaphthene,  red,  has 
m.  p.  175 — 176°.  Oxidation  of  3-chloroacenaphthene 
with  sodium  dichromate  in  acetic  acid  at  40 — 50° 
affords  3  :  3' -dichlorobisacenaphihenedione  (I),  m.  p. 
324 — 325° ;  at  105 — 120°,  Z-chloroacenaphthenequinone 


m.  p.  212 — 213°,  is  obtained,  whilst  excess  of 
sodium  dichromate  affords  4-chloronaphthalic 
anhydride,  m.  p.  216 — 217°.  With  nitric  acid  (d  1-52) 
in  sulphuric  acid  this  affords  a  dimfro-derivative, 
m.  p.  192 — 193°  ;  and  with  resorcinol  5-chloronaphthal- 
jluorescein  (II),  orange-red,  giving  a  strong  green 
fluorescence  in  alkaline  solution. 

4- Chloronaphthimide,  m.  p.  301 — 302°,  and  methyl 
4-chloronaphthalate,  m.  p.  91 — 93°,  are  also  described. 
On  fusion  with  sodium  hydroxide  at  220—230°, 
4-chloronaphthalic  anhydride  affords  3-hydroxy- 
naphthalic  anhydride,  m.  p.  280°.  4- Hydroxy  A- 
benzeneazonaphthalic  anhydride,  bronze-yellow,  has 
m.  p.  261°.  R.  Brightman. 

Isomeric  transformations  of  cyclic  compounds 
under  the  influence  of  catalysts.  II.  Dehydr¬ 
ation  of  the  alcohols  ;  decomposition  of 

the  alcohols  C4H0O  with  aluminium  oxide  as 
catalyst.  M.  Dojarenko  (Ber.,  1927  ,  60,  [J5j, 
1536— 1553).— MethylcycZobutanol  is  converted  by 
passage  over  heated  aluminium  oxide  mainly  into 
isoprenc  accompanied  by  small  amounts  of  3-mcthyl- 
A^-butcne,  cymene,  and  caoutchouc-like  polymerides ; 
gaseous  hydrocarbons  are  also  evolved.  At  370 — 
375°  the  amount  of  volatile  hydrocarbons  is  consider¬ 
able,  but  diminishes  at  400°  owing  to  production  of 
larger  quantities  of  polymerides.  ci/c toll u t y  1  c a r b i n ol 
is  similarly  isomerised,  cydopentcne  being  formed  in 
more  than  75%  yield.  Methylcyc/opropylcarbinol 
yields  mainly  pipcrylene  accompanied  by  small 
amounts  of  divinylmethanc.  *  Enlargement  of  the  ring 
with  production  of  methy%cZobutene  is  a  very 
subsidiary  process.  Propylene  is  formed  in  about 
2-5%  yield  at  350—360°.  The  alcohols  C,HhO  (cyclo- 
propylcarbinol,  cycZobutanol,  and  allylcarbinol)  behave 
very  similarly  towards  aluminium  oxkle,  the  reaction 
being  complex.  The  initial  stage  consists  in  decom¬ 
position  according  to  the  scheme,  C4H80= 
CH3’CH:CH2+H20-fC,  in  which  formaldehyde  is 
not  a  primary  product.  Isomerisation,  C4HgO== 
H20+CH2:CH-CH:CH,,  takes  place  to  a  very  limited 
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extent  (3%  in  the  case  of  allylcarbinol  and  not  more 
than  7-5%  with  cycfobutanol  and  ci/efopropylcarbinol). 

The  change,  C4H80=C4H60+H2,  leads  to  normal 
products  with  cyclobutanol  and  allylcarbinol,  whereas 
cycfopropylcarbmol  becomes  isomerised  to  cyclo- 
butanone  and  Ar-butenaldehyde.  The  reaction, 
C4H8O=CH3-0HICH2+CO+H2,  is  of  little  import¬ 
ance  and  the  induced  hydrogenation  (butylene 
formation)  is  a  secondary  process,  as  also  is  the  poly¬ 
merisation  observed  at  higher  temperatures. 

The  influence  of  temperature  on  the  course  of  the 
reaction  has  been  most  fully  investigated  with  cyclo- 
propylcarbinol  and  methylci/cfopropylcarbmol ;  in 
other  cases  the  temperature  limits  were  comparatively 
narrow.  In  all-  instances  the  relationships  are 
similar.  Rise  of  temperature  causes  more  complete 
dehydration,  the  optimum  being  350 — 400°,  when 
formation  of  water  is  nearly  quantitative.  Under 
these  conditions  the  maximum  yields  of  volatile 
hydrocarbons  are  obtained.  Further  rise  of  temper¬ 
ature  favours  the  production  of  polymerides.  The 
formation  of  gaseous  hydrocarbons  increases  uniformly 
with  rise  in  temperature.  This  reaction  is  very 
subsidiary  with  the  alcohols  CsH300,  but  is  more 
important  with  the  compounds  C4H80,  from  which 
propylene  is  mainly  produced.  H.  Wren. 

Derivatives  of  cholesterol.  S.  Frankel  and  P. 
Dombacher  (Ber.,  1927,  60,  [R],  1484—1487).— 
During  unsuccessful  attempts 
to  prepare  cholesteryl  phos¬ 
phates  by  the  action  of 
cholesterol  on  phosphoryl 
chloride, phosphoric  anhydride, 
or  hydrogen  phosphates,  or 
by  fermentation,  hypochol- 
esterol,  C22H3gO,  m.  p.  83°, 
hypocholesteryl  ether,  C44H70O, 
m.  p.  178  ,  and  hypocholestene 
(I),  m.  p.  330°,  have  been  isolated.  H.  Wren. 

Rape  oil  phytosterol.  L.  Schmid  and  A. 
Waschkau  (Monatsh.,  1927,  48,  139 — 144). — Rape 
oil  phytosterol  is  most  probably  identical  with  sito¬ 
sterol.  Isolated  from  rich  fractions  of  rape  oil  (cf. 
Windaus,  A.,  1909,  i,  228)  by  extraction  with  light 
petroleum,  hydrolysis,  and  recrystallisation  from 
acetone,  petroleum,  and  alcohol,  it  was  acetylated  by 
acetic  anhydride  and  then  brominated.  Tetrabromo- 
brassicasteryl  acetate  first  separated,  and  was  found 
to  have  the  same  crystalline  form  and  optical  pro¬ 
perties  as  tetrabromostigmasteryl  acetate.  The  fil¬ 
trate  from  bromination  when  reduced  by  sodium 
amalgam  and  by  zinc  dust  gave  a  phytosteryl  acetate, 
softening  126 — 127°,  m.  p.  132 — 133°  (corr.),  hydro¬ 
lysed  to  phytosterol,  softening  at  136—137°,  m.  p. 
139 — 140°.  This  was  suspected  to  be  impure,  and 
therefore  a  digitonide  was  prepared,  from  which  the 
liberated  sterol  had  m.  p.  136 — 137°  after  softening 
at  132 — 133°;  this  preparation  gave  no  depression 
of  m.  p.  on  mixing  with  sitosterol  from  wheat-germ, 
with  which  it  was  crystallographically  identical. 
The  acetate  thence  obtained,  m.  p.  127 — 128°  after 
softening  at  124-5°,  was  identical  with  sitosteryl 
acetate  from  the  phytosterol  of  the  calabar  bean; 
the  benzoate  had  m.  p.  143°,  the  same  as  that  of  sito¬ 


steryl  benzoate ;  the  anisate,  m.  p.  147 — 148°,  giving 
an  orange-coloured,  cloudy  liquid  with  a  violet  fluores¬ 
cence,  clearing  at  210 — 215°,  indicated  a  molecular 
formula  C27H460. 

No  explanation  is  suggested  for  the  change  in  m,  p, 
of  phytosterol  when  purified  through  the  digitonide. 

E.  W.  WlGNALL. 

Action  of  organo-mag-nesiurn  compounds  on 
oximino-ketones.  Synthesis  of  some  oximino- 
alcohols.  A.  Orekhov  and  M.  Tiffeneau  (Bull. 
Soe.  chim.,  1927,  [iv],  41,  839 — 843). — The  action  of 
Grignard  reagents  on  oximino-ketones  of  the  types 
Ar-CO'CHiNOH,  Ar-CO-CAr'(NOH),  and 
Ar-C(NOH)-CO-R,  affords  the  corresponding  oximino- 
alcohols,  from  which  the  amino-alcohols  are  obtained 
on  reduction.  Magnesium  phenyl  bromide  and 
oximinoacetophenone  afford,  in  75%  yield,  (3 -oximino- 
a.v.-diphenylethyl  alcohol ,  m.  p.  121°.  Similarly, 
magnesium  phenyl  bromide  and  P-benzilmonoxime 
afford  p-oximino-aap-triphenylethyl  alcohol,  m.  p. 
153 — 154°,  identical  with  the  oxime  of  phenylbenzoin 
prepared  by  Delacre  (A.,  1895,  i,  485),  a  reaction 
which  indicates  that  the  latter  oxime  possesses  the 
same  spatial  configuration  as  6-benzilmonoxime. 
Magnesium  methyl  iodide  and  (3-benzilmonoxirae 
afford  oi-oximino-ci$-diphenyl\$opropyl  alcohol,  m.  p. 
120 — 121°.  Since  this  is  identical  with  the  reactioii 
product  from  magnesium  phenyl  bromide  and 
phenyl  oximinobenzyl  ketone,  it  is  concluded  that 
the  latter  has  a  spatial  configuration  corresponding 
with  that  of  p-benzilmonoxime  (Meisenheimer,  A., 
1922,  i,  152).  R.  Brightman. 


Dehydration  in  the  trisubstituted  secondary- 
tertiary  glycol  series  (migration  of  the  benzyl 
radical).  (Mlle.)  J.  Levy  and  R.  Lag  rave  (Bull. 
Soc.  chim.,  1927,  [iv],  41,  833— 839)— By  dehydr¬ 
ation  with  50%  oxalic  acid,  aay- triphenyl- ap-pro- 
pylene  glycol  affords  30%  of  aap-triphenylpropalde- 
hyde  (oxime,  m.  p.  91°)  and  70%  of  benzyl  diphenyi- 
methyl  ketone  (cf.  A.,  1924,  i,  283).  The  formation 
of  the  former  product  by  migration  of  the  benzyl 
group  is  interpreted  as  indicating  that  the  migratory 
tendency  of  the  benzyl  group  is  equal  or  superior  to 
that  of  hydrogen.  The  ketone  probably  results 
from  the  semihydrobenzoin  transformation  and  onl) 
to  a  slight  extent  from  isomerisation  of  the  triphenyl- 
propaldehyde,  the  latter  change  being  effected  under 
the  influence  of  concentrated  sulphuric  acid.  Vinyl 
dehydration  without  transposition  is  improbable. 
The  fact  that  triphenylpropaldehyde  is  not  former 
in  the  dehydration  of  benzylhydrobenzoin  (wine 
also  yields  aay-triphenylpropan-P-one)  supports  the 
view  of  Ordkhov  that  in  this  dehydration  the  sccoii  ■- 
ary  hydroxyl  and  not  the  tertiary  is  oliminyto, 
CPLPlrCPh  (OH )  -CHPh  -OH  — ►  CHJ'h-CO-CHPh, 
(cf.  A.,  1919,  i,  205).  R-  Brightman. 


Action  of  hydrobromic  acid  on  diphenyl'-1' 
methylbutinenediol.  J.  S.  Salkind  and  O.^Ug'T- 
kina  ( J.  Russ.  Phys.  Chem,  Soc.,  1927, 59, 283  -8  >  )■ 
This  reaction  was  investigated  to  determine  why  tetra- 
methylbutinenediol  on  treatment  with  hydro  bromic 
or  hydriodie  acid  gives  chiefly  CMe2.CX-GA.U  e« 
(N=halogen),  whilst  diphenylbutinenediol  with  ny 
bromic  acid  gives  chiefly  3-bromo-2  : 5-dipheny  i 
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hydrofuran,  although  the  dibromide  was  also  produced 
(A.,  1926,  1121).  Diphenyldimethylbutinenediol, 
CPhMe(OH)*C;C,GPKMe*OH,  does  not  react  with 
an  aqueous  solution  of  hydrobromic  acid,  but  reacts 
readily  on  warming  with  a  solution  of  hydrobromic 
acid  in  acetic  acid.  A  small  yield  of  a  dibromide, 
m.  p.  113°,  was  isolated,  which  did  not  decolorise  a 
solution  of  bromine  in  chloroform.  It  is  not  hydro¬ 
lysed  at  70°  by  25%  aqueous  potassium  hydroxide, 
and  therefore  is  probably  CPh Me ‘CBr •  CB r  1C PhMc . 
The  chief  product  was,  however,  3-bromo-2  :  5 -di¬ 
phenyl-'!  :  5-dimethyldihydrofuran,  an  oil,  formed  as  in 
the  case  of  the  diphenylbutinenediol,  not  by  decom¬ 
position  of  the  dibromide,  but  by  an  independent 
parallel  reaction.  Diphenyldimethylbutinenediol  re¬ 
sembles,  therefore,  the  diaryl-substituted  rather  than 
the  tetra-alkyl-substituted  acetylene  glycol. 

J.  Kaye. 

Preparation  of  triarylmethane  dyes.  British 
Dyestuffs  Corfu.,  Ltd.,  E.  H.  Rodd,  and  F.  W. 
LEfCH. — See  B.,  1927,  598. 


Three-carbon  system.  XII.  Effect  of  positive 
substituents  in  the  a-position  on  the  tautomer- 
ism.  G.  A.  R.  Kon  and  B.  T.  Narayanan  (J.C.S., 
1927,  1536 — 1546). — Acids,  ketones,  and  nitriles  of 
the  general  formulae  RlCEtX,  where  R  is  CMeEti  or 
the  cyciopentane  or  cyclohexane  radical  and  X  is 
•C02Bl,  -COMe,  or  -CN,  have  been  examined.  It  is 
shown  that  for  acids  and  ketones,  introduction  of 
the  a-ethyl  group  favours  the  (By-position  for  the 
double  linking  and  slightly  retards  the  mobility  of 
the  system.  The  nitriles,  however,  are  obtained  in 
the  ap-form  since  they  are  produced  by  elimination 

of  ethyl  carbonate  from  cyano-esters  of  the  type 
on 

^>C.CR<-.  This  process  is  now  shown 

to  yield  aP-unsaturated  compounds,  not  the  Py-iso- 
merides  as  previously  supposed  (Birch  and  Kon, 
J.C.S.,  1923, 123,  2440).  The  presence  of  the  a-ethyl 
group  causes  greater  retardation  of  mobility  in  the 
nitriles  than  in  the  acids  and  ketones.  When  a-ethyl- 
htci/clohexenylacetic  acid  {amide,  m.  p.  115 — 116°; 
v  Muidide,  m.  p.  115°;  silver  salt)  is  boiled  with 
potassium  hydroxide,  it  is  recovered  largely  unchanged 
together  with  a  trace  of  the  xp-acid  and  a  lactone, 
from  which  the  silver  salt  of  a  hydroxy-acid  is  obtained. 
a‘ tdhjhyclohexylideneacetic  acid,  b.  p.  164 — 166°/20 
mm,,  d]’°  1-01831,  nu  1-47977  ( silver  salt;  chloride, 
p.  110 — 112°/20  mm.;  amide,  in.  p.  104—105°; 
y-tduidide,  m.  p.  104°),  from  1  -hydroxy- x- ethylcyclo- 
myiacelic  acid,  b.  p.  167— 170°/16  mm.,  df8  1-0010, 
bd  -46798  ( silver  salt),  and  acetic  anhydride/V511 
equilibration  with  boiling  potassium  hydroxide  is 
argeiy  converted  into  the  Py-acid  and  the  above- 
mentioned  lactone.  x-Ethyl-A1-cycfc>hexenylacetone, 
er  admixture  with  sodium  ethoxide  in  alcohol, 
gF^es  a  mixture  of  semicarbazones  of  m.  p.  185°  and 
hr  *.  •  an<*  on  oxidation  with  potassium  hypo- 

onute  is  converted  into  a-ethyl  -  A1-cycfohexenyl- 
ti  ^  '  ^7^en  treated  with  ethyl  sodiomalonate, 

forms  a  condensation  product,  m.  p.  76 — 
%v  on  hydrolysis,  yields  cycloAe.muespiro-2- 
‘  hvd™+  ex*me-3  :  o-dione,  m.  p.  159 — 160°.  De- 
>on  of  1-hydroxy- a-ethylci/cfopentylacetie  acid 


with  sulphuric  acid  gives  a  mixture  of  a -ethyl- 
A^cyclopentenylacetic  acid,  b.  p.  138 — 142°/15  ram., 
d]74  1-01909,  n]]*  1-47525  ( silver  salt;  chloride,  b.  p. 
96 — 98° /20  mm.;  amide,  m.  p.  102 — 103°;  dibromide', 
hydrobromide),  with  less  a-ethylcyclopentylideneacetic 
acid,  m.  p.  80 — 81°  ( chloride ,  102 — 106°/16 — 18  mm.; 
amide,  m.  p.  97° ;  dibromide ;  hydrobromide).  The 
a0 -acid  is  better  obtained  by  dehydration  of  the 
hydroxy-acid  with  acetic  anhydride.  a-Ethylcyclo- 
peniylideneacetonitrile,  b.  p.  116 — 118°/20  mm.,  df~ 
0-923586,  1-47555,  gives  on  hydrolysis  the  corre¬ 

sponding  ethyl  ester,  b.  p.  116— 118°/25  mm.,  df 5 
0-936298,  1-47417.  Hydrolysis  of  this  ester 

yields  a  mixture  of  acids  in  which  the  py-acid  pre¬ 
dominates.  a-Ethyl-A1-ci/clopentenylacetone  after 
equilibration  with  alcoholic  sodium  ethoxide  gives, 
in  addition  to  the  semiearbazone  of  m.  p.  166—167° 
(Kon  and  Linstead,  A.,  1925,  i,  633),  a  second  semi- 
carbazone,  m.  p.  143—145°.  Condensation  of  the 
ketone  with  ethyl  sodiomalonate  yields  after  hydro¬ 
lysis  a  liquid  diketone,  which,  on  oxidation  with  hypo- 
bromite,  gives  <x.-ethylcyclopentane-l  :  1  -diacetic  acid 
( silver  salt).  Ethyl  p-hydroxy-P-methyl-a-ethyl- 
valerate  [acid,  b.  p.  132 — 136°/20  mm.  (silver  salt)], 
yields  with  phosphorus  oxychloride  ethyl  (J-methyl-a- 
ethyl-A^-pentenoate  [acid,  b.  p.  122 — 126°/20  mm., 
d‘f4  0-95884,  re]?4  1-45113  ( silver  salt;  chloride,  b.  p. 
76— 78°/18 — 20  mm. ;  p-toluidide,  m.  p.  102 — 104°)]. 
P- Methyl- a-ethyl- ^-penienoic  acid,  b.  p.  126—130°/ 
15 — 18  mm.,  df4  0-95930,  ?iD4  1-45193  ( silver  salt; 
chloride,  b.  p.  86— 90°/20  mm. ;  p-toluidide,  m.  p. 
112 — 113° ;  hydrobromide),  is  obtained  from  p-hydroxy- 
P-methyl- a-ethylpentanoic  acid  and  acetic  anhydride. 
8-Methyl-y-ethyl-A.s-hexen-$-one,  b.  p.  72 — 74°/16  mm., 
di  *  0-85068,  1-43908  (semiearbazone,  m.  p.  163— 

164°),  after  equilibration  with  alcoholic  sodium 
ethoxide,  yields  a  mixture  of  ap-  and  Py-unsaturated 
ketones,  which  forms  a  second  semiearbazone,  m.  p. 
151 — 152°,  in  addition  to  that  of  m.  p.  163 — 164°. 

M.  Clark. 

Quantitative  comparison  of  electron  displace¬ 
ment  and  alternate  polarity  effects  in  aromatic 
compounds.  G.  Berger  (Rec.  trav.  cbim.,  1927, 
46,  541 — 548). — The  general  or  electron  displacement 
effect,  like  the  alternate  polarity  effect,  is  considered 
to  be  transmitted  by  the  carbon  chain.  The  con¬ 
tention  that  the  former  decreases  more  slowly  with 
increasing  distance  from  the  affected  group  than  the 
latter  may  be  answered  by  assuming  that  there  is  a 
difference  in  the  mechanism  of  transmission  in  the 
two  cases  (cf.  van  Duin,  this  vol.,  662).  The  theory 
of  Hojendahl  (A.,  1924,  ii,  722)  used  by  van  Duin  in 
the  calculation  of  the  hydrolysis  constant  of  the 
substituted  benzyl  chlorides  has  not  been  experi¬ 
mentally  verified,  and  in  some  cases  is  not  in  agree¬ 
ment  with  the  facts.  Thus,  according  to  the  theory, 
the  effect  of  chlorine  substitution  in  the  p-position 
on  the  dissociation  constant  of  crotonic  acid  should 
be  three  times  the  effect  of  the  same  substitution  on 
the  dissociation  constant  of  butyric  acid,  assuming, 
with  van  Duin,  that  the  general  effect,  which  also 
causes  an  increase  in  the  constant,  decreases  at  the 
same  rate  as  the  alternating  effect  with  increasing 
distance.  Actually,  the  influence  of  the  entry  of 
the  chlorine  atom  is  only  10%  higher  for  the 
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unsaturated  acid.  Again,  the  entry  of  a  m-methyl 
group  into  the  benzoic  acid  molecule  causes  a  reduc¬ 
tion  in  the  dissociation  constant,  both  general  and 
alternating  effects  acting  in  the  same  sense.  The 
effect  of  the  entry  of  this  group  on  the  benzoic  acid 
constant  should  be  3-3  times  as  large  as  its  effect  on 
the  constant  of  hexahydrobenzoic  acid ;  actually  the 
methyl  group  is  only  11%  more  effective  in  the  first 
case. 

Olivier  has  shown  that  the  effect  of  the  substitu¬ 
ents  in  the  isomeric  dibromobenzyl  chlorides  on 

the  hydrolysis  constant  varies  as  the  product  of 
the  effects  of  the  two  substituents  taken  separately 
{A.,  1926,  511).  Assuming  therefore  that  the  total 
effect  of  a  substituent  varies  as  the  product  (or 
the  quotient  if  the  effects  are  in  opposition)  of  the 
alternating  effect,  the  general  effect,  and  the  special 
ortho-effect  in  the  case  of  o-substituents,  and,  further, 
that  the  general  effect  decreases  at  the  same  rate  as 
the  alternating  effect  with  the  distance  of  the 
substituent  from  the  affected  atom,  the  relative 
influence  of  the  throe  effects  in  the  ease  of  the  sub¬ 
stituted  benzyl  chloride  has  been  calculated  for  the 
substituents  Cl,  Br,  I,  C02H,  N02,  and  Me.  Similar 
calculations  have  been  carried  out  for  two  other 
reactions,  viz.,  that  between  substituted  phenols  and 
ethylene  oxide  (Boyd  and  Marie,  J.C.S.,  1914,  105, 
2117)  and  the  hydrolysis  of  substituted  ethyl 
benzoates  (cf.  McCombie  and  Scarborough,  J.C.S., 
1915,  107,  155).  In  all  three  reactions  and  for  all 
substituents  the  general  effect  is  greater  than  the 
alternating  effect,  the  difference  being  smallest  in 
the  case  of  the  methyl  group  (about  30%),  and  greatest 
for  the  nitro-group  (6-— 18  times).  The  general  effect 
varies  most  for  the  various  substituents  but  the  ratio 
of  the  general  effects  of  two  given  substituents  is 
approximately  constant  in  the  three  reactions.  The 
temperature  coefficients  of  the  three  effects  in  the 
case  of  the  substituted  benzyl  chlorides  is  small  and, 
with  the  exception  of  the  methyl  group,  negative. 

W.  J.  Powell. 

Imino-aryl  ethers.  V.  Effect  of  substitution 
on  the  velocity  of  molecular  rearrangement. 
A.  W.  Chapman  (J.C.S.,  1927,  1743—1751 ;  cf.  A., 
1925,  i,  1400).- — The  velocity  of  the  imino-ether  — sp¬ 
antide  change  when  the  substituted  iV-phenylbenz- 
imino  phenyl  ethers  arc  heated  is  investigated  for  the 
three  types  of  imino-ether  (I)  NPhlCPh-OR,  (II) 
NRICPh-OPh,  (III)  NPhX’R-OPh.  The  following 
substituent  groups  in  type  I  are  arranged  in  descending 
order  of  ease  of  migration  :  o-nitrophenyl  >  2  :  4  :  6- 
triehlorophenyl  >  p  -  acetylphenyl  >2:4-  dichloro- 
phenyl  >  o-chlorophenyl  >  m  -  chlorophenyl  >p  -  chloro- 
phenyl  and  a-  and  (3-naphthyl  >  phenyl  and  o-anisyl> 
m-anisyl>  anisyl>  methyl.  The  velocities  of 
migration  of  a  phenyl  group  for  different  substituents 
attached  to  the  nitrogen  atom  (type  II)  are  in 
the  order  :  p-anisyl>  phenyl  >p-chlorophenyl  and 
a-naphthyl  >  m-  and  o-chlorophenyl  and  2  : 4-di- 
chlorophenyl  >  2  :  4  :  6-trichlorophenyl.  For  different 
substituents  attached  to  the  carbon  atom  (type  III) 
the  velocities  of  migration  are  in  the  order  :  p-anisyl 
>  phenyl  >p-  and  o-chlorophenyl  >p-nitrophenyl  and 
2:4:  6-trichlorophenyl.  An  electronic  hypothesis  is 
advanced  to  account  for  the  migration. 


The  following  are  described  :  type  I,  N -phenylbenz- 
imino  m-chlorophenyl  ether,  m.  p.  71°,  2  :  ‘L-dichloro- 
phenyl  ether,  m.  p.  73 — 74°,  2:4:  6-trichlorophenyl  ether, 
m.  p.  80 — 81°,  o-anisyl  ether,  m.  p.  113°,  m -anisyl  ether, 
a  viscid  oil,  p -anisyl  ether,  m.  p.  79 — 80°,  p -nitro- 
phenyl  ether,  m.  p.  76 — 77°,  a -naphthyl  ether,  m.  p. 
89°,  (3- naphthyl  ether,  m.  p.  127 — 128°,  p- acetylphenyl 
ether,  m.  p.  94 — 95°  ;  type  II,  N -o-chlorophenyl-,  m.  p, 
65 — =66°  (prepared  from  benz-o-chloroanilideimim- 
chloride,  b.  p.  204°/10  mm.,  and  phenol),  N-m -chloro- 
phenyl-,  m.  p.  66°  (from  benz-m-chloroanilideimino- 
chloride,  b.  p.  211 — 213°/14  mm.),  N-p -chlorophenyl-, 
m.  p.  110°  (from  bcnz-p-chloroanilideiminochloride, 
b.  p.  220 — 224° /20  mm.),  N-2  : 4-dichloropkenyl-, 
m.  p.  57 — 58°,  and  N-2  :  4  :  6-trichlorophenyl-benz- 
iminophenyl  ether,  m.  p.  88-5°;  N-2  :  4  :  6-trichloro- 
phenylbenzhnino  2:4:  6-trichlorophenyl  ether,  m.  p. 
141°  (gives  on  heating  benzoyl-2  :  4  :  6  :  2' :  4' :  6'- 
hexachlorodiphenylamine,  m.  p.  194 — 195°);  N-p- 
anisyl-,  ill.  p.  100°  (from  benz-p-anisidideiminochbride, 
m.  p.  55°,  b.  p.  269 — 273°/162 — 180  mm.  decomp.), 
l$-o-nitro2)henyl-,m.  p.  67 — 68°,N-a -naphthyl-  a  viscid 
oil,  and  N -methyl-benzimino  phenyl  ether,  m.  p.  30— 
31° ;  type  III,  id-pheriyl-o-ckloro-,  m.  p.  100°  (from 
o-chlorobenzanilidehninochloride,  m.  p.  59°,  b.  p.  235°/ 
60  mm.),  Id-pheriyl-p-chloro-,  m.  p.  64—65°  (from 
p-chlorobenzanilideiminochloride,  b.  p.  219°/17  mm.), 

-phenyl-2  :  4  :  6-trichloro-,  m.  p.  94 — 95°,  id-phenyl- 
p -methoxy-,  m.  p.  86 — 87°  (dimorphous),  N -phenyl-o- 
nitro-,  m.  p.  141 — 142°,  and  id-phenyl-p-niiro-benz- 
imino  phenyl  ether,  m.  p.  102—102-5° ;  and  the  follow¬ 
ing  diphenylamine  derivatives  :  benzoyl-2  :  i-dichloro- 
m.  p.  109°,  benzoyl- 2  :  4  :  6-trichloro-,  m.  p.  149“, 
benzoyl-o-methoxy-,  m.  p.  117°,  benzoyl-p-melhoxy-, 
m.  p.  121°,  benzoyl- o-nitro-,  m.  p.  134°,  benzoyl-p- 
acetyl-,  m.  p.  136—137*5°,  o -chlorobenzoyl-,  m.  p.  142— 
143°,  p -chlorobenzoyl-,  m.  p.  138 — -138-5°,  2  :  4  :  6-(n- 
chlorobenzoyl- ,  m.  p.  118 — 119°,  p-meihoxy benzoyl- , 
m.  p.  139—140°,  and  p -nitrobenzoyl-diphenylamm, 
m.  p.  156—157° ;  2:4:  6 -trichlorobenzanilide,  m.  p. 
197°.  id-Phenylbenzimino-o-acelylphenyl  ether,  m.  p 
92—93°,  on  heating  yields  1  :  2-diphenyl-i-quinoloM, 
m.  p.  268°,  by  intramolecular  -  transformation  and 
elimination  of  water.  M.  Clark. 

Variations  in  the  sweetening  power  of  sac¬ 
charin  and  of  some  of  its  derivatives.  B.  Oddo 
and  Q.  Mingoia  (Gazzetta,  1927,  57,  46o  !'“)■ 
By  the  action  of  magnesium  methyl  iodide  on  sac¬ 
charin,  “  C -hydroxymethylsacchann,  ’  ^ 

m.  p.  110- — 111°  ( dibenzoyl  derivative,  m.  p-  183— 
184°;  hydrochloride,  soluble  in  water),  is  preparet 
The  3 -ethyl-,  m.  p.  119—120°  (diacetyl  derivative, 
obtained  by  the  action  of  acetyl  chloride  on 
reaction  product  of  saccharin  and  magnesium  } 
bromide,  m.  p,  13S°),  3-propyl-,  ni.  p.  I-4 
dibenzoyl  derivative),  3 -phenyl-,  m.  p.  >  1  . 
3-benzyl-,  m.  p.  134°,  analogues  are  similarly  prepares 
These  substances  are  all  tasteless  after  being  ree 
from  saccharin  by  washing  with  sodium  hydros 

solution,  in  which  they  are  insoluble. 

E.  W.  WlGNALL- 

Reaction  between  cinnamyl  chloride,  mag 
nesium,  and  carbon  dioxide.  H.  Gilman 
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S.  A.  Harris  (J,  Amer.  Chem.  Soc.,  1927,  49,  1825 — 
1828). — Addition  of  einnamyl  chloride  to  an  ethereal 
suspension  of  magnesium  through  which  carbon 
dioxide  is  bubbled  affords  methylatropic  acid  (cf. 
Oglialoro,  A.,  1886,  468),  the  formation  of  which 
probably  indicates  the  rearrangement  of  magnesium 
einnamyl  chloride  to  the  isomeride  CPh  (MgCl )  :GH  Me , 
and  throws  doubt  on  Rupe  and  Burgin’s  interpretation 
of  their  results  (A.,  1910,  i,  161).  F.  G.  Willson. 

Action  of  organo  -  magnesium  derivatives 
on  <x-trisubstituted  primary  amides.  (Mme.) 
Ramart,  (Mlle.)  Lacl6tre,  and  Anagnostopoulos 
(Compt.  rend.,  1927,  185,  282— 284).— Whereas 
mono-  and  di-substituted  acid  amides  are  converted 
by  organo-magnesium  derivatives  into  ketones,  tri- 
substituted  amides  yield  mainly  the  corresponding 
nitriles.  It  is  suggested  that  the  amide  reacts  in 
the  hydroxyimide  form;  W-substituted  amides  do 
not  react.  Dimethyleampholamide,  fencholamide, 
diphenylbenzylacetamide,  phenylmethylethylacet- 
amide,  and  phenyldiethylacetamide  yield  exclusively 
nitriles,  the  last-named  amide  losing  2  mols.  of  ethane 
from  each  mol.  Benzyldimethylacetamide  with  mag¬ 
nesium  phenyl  bromide  gives  benzyldimethylaceto- 
phenone  and  benzyldimethylacetonitrile,  but  with 
magnesium  ethyl  bromide  the  nitrile  only.  Dimethyl- 
ethylacetamido  and  trimethylacetamide  give  mainly 
the  ketones,  with  some  nitrile.  E.  W.  Wignall. 

Preparation  of  (3  3 p -tripheny letliy  1  amine .  Re¬ 
arrangement  of  ppp-triphenylpropionliydrox- 
amic  acid.  L.  Hellerman  (J.  Amer.  Chem.  Soc., 
1927,  49,  1735 — 1742). — ppp-Triphenylpropionie  acid 
(cf.  Fosse,  A.,  1907,  i,  764)  was  converted  successively 
into  the  chloride,  m.  p.  132°,  and  the  amide ,  m.  p. 
192°.  The  latter  affords,  when  treated  in  alcoholic 
solution  with  aqueous  sodium  hypochlorite,  the 
NN'-dtcAloro-derivative,  m.  p.  116°,  which  could  not 
be  fully  purified.  An  impure  N-bromoatnide,  obtained 
analogously,  yielded  ppp -triphenylethylamine,  m.  p. 
132’  [ hydrochloride ,  m.  p,  239 — 240° ;  nitrate,  decomp. 
237°;  chloroplatinate,  m,  p.  183°  (decomp.);  benzoyl 
derivative,  m.  p.  157°;  urethane,  m.  p.  94°],  when 
subjected  to  rearrangement  by  the  Lengfelcl-Stieglitz 
method  (A.,  1894,  i,  415).  Treatment  of  the  above 
acid  ehloride  with  hydroxylamine  hydrochloride  and 
sodium  carbonate  affords  $$$-triphenylpropiorihydr- 
oxamic  acid,  m.  p.  182-5°  (decomp.),  the  benzoyl  deriv¬ 
ative  of  which,  m.  p.  171-5°,  yields,  when  boiled  with 
aqueous  potassium  hydroxide,  s-di-$$$-triphenyl- 
tikylcarbamide,  m.  p.  218-5 — 219-5°.  The  latter  yields 
the  above  triphenylethylamine  on  hydrolysis  with 
aqueous-alcoholic  hydrogen  chloride  at  150°.  The 
non-production  of  ppp-triphenylethylamine  by  reduc¬ 
tion  of  triphcnylacetonitrile  (Biltz,  A.,  1S97,  i,  533)  is 
confirmed.  F,  G.  Willson. 

Introduction  of  the  carbethionyl  group  by 
.  -ns;  aluminium  chloride.  I.  p-Hydroxy- 
mtmobenzoic  esters.  H.  Jorg  (Ber.,  1927,  60, 

{  j,  1466  1470), — When  the  Friede  1-Crafts  reaction 

,s  e  ected  in  the  presence  of  carbon  disulphide, 

“,ral  .  acidic  compounds  containing  sulphur -are 
1  uced  in  amounts  which  attain  their  maximum 

m  Phenolic  ethers  are  employed.  Thus  phenetole, 
°n  disulphide,  and  aluminium  chloride  give  ethyl 


p-hydroxydithiobenzoate,  OH-CgH4-CS2Et,  m.  p.  57° 
(or  H-4H20,  m.  p.  42°),  which  yields  a  benzoyl  deriv¬ 
ative,  in.  p.  80°,  and  p-nitrobenzoyl  compound,  m.  p. 
119°,  but  cannot  readily  be  benzylated.  It  is  hydro¬ 
lysed  by  alkali  hydroxide  to  p-hydroxythiobenzoio 
acid,  m.  p.  208°,  hydrogen  sulphide,  and  ethyl  sulphide 
and  by  hydrochloric  acid  to  hydroxy  benzoic  acid, 
hydrogen  sulphide,  and  ethyl  *  mercaptan.  It  is 
oxidised  by  hydrogen  peroxide  to  p-hydroxybenzoic 
acid.  Phenetole  in  this  reaction  may  be  replaced 
by  a  mixture  of  phenol  and  ethyl  bromide.  Phenyl 
isoamyl  ether,  p-  and  u-bromophenetolc  do  not  yield 
crystalline  products ;  anisole  gives  methyl  p-hydroxy¬ 
dithiobenzoate,  m.  p.  61°,  in  very  small  yield.  Benzene, 
ethyl  bromide,  aluminium  chloride,  and  carbon 
disulphide  give  ethyl  dithiobenzoate.  H.  Wren. 

Ring-chain  tautomerism  in  y-aldehydo-acids 
and  S-ketoaldehydes.  H.  Meerwein  [with  H. 
Brake,  W.  Komant,  and  H.  Mohschel]  (J.  pr. 
Chem,,  1927,  [ii],  116,  229 — 275). — Introduction  of 
an  a-alkyl  group  into  y-aldehydo-acids  greatly  favours 
lactone  formation;  both  tautomerides  of  any  one 
acid  have  not  yet  been  isolated.  Methyl  y-aldehydo- 
3-phenyl-y-methylbutane-aa-dicarboxylato  (I)  (A., 

1920,  i,  844)  is  hydrolysed  by  potassium  hydroxide, 
giving  first  y -aldehydo-  ot-  carbormthoxy-^- phenyl -y- 
methylvaleric  acid  (II),  m.  p.  114—119°  (decomp.), 
and  then  the  corresponding  dicarboxylic  acid  (+H2G), 
m.  p.  98 — 99°  (decomp.),  which  docs  not  form  a 
lactone  but  is  converted  bv  boilbig  dilute  sulphuric 
acid  into  y-aldehydo-$-phenyi-y-melhylvale,ric  acid  (III), 
m.  p.  108 — 109°  (also  +H20).  This  behaves  as  a 
true  aldehydo-acid,  giving  an  oxime,  m.  p.  141-5°, 
and  a  phenylhy dr  atone,  m.  p.  151-5 — -152-5°,  but  with 
methyl  alcohol  and  hydrogen  chloride  8-methoxy-$- 
‘phenyl-yy-dimethylvalerolaclone,  b.  p.  169*5 — 170*5°/ 
10  mm.,  df  1-071,  nf,  1-4999,  is  formed.  The  normal 
methyl  ester,  b.  p.  160°/10  mm.,  df  1*0838,  n50  1-5119. 
is  obtained  by  heating  the  ester-acid,  (II),  at  130— 
140°.  With  cold  acetic  anhydride  the  aldehydo-acid 
gives  a  reactive  mixed  anhydride,  converted  by 
ammonia  into  y-aldehydo-$-phe?iyl-y-metkylvaleramide. 
(+H20),  m.  p.  162°,  resolidifying,  decomp.  192°,  and 
by  alcohols  into  esters.  The  anhydride  is  stable, 
even  at  220°,  but  in  presence  of  acetic  anhydride  it  is 
rapidly  transformed  through  the  triacetate  into 
8-  acetoxy  -  phenyl  -  yy  -  dimethylvalerolacione,  m.  p. 
146-5 — 147-5°,  which  regenerates  the  aldehydo-acid 
on  hydrolysis.  The  lactone  is  converted  by  hydroxyl¬ 
amine  into  a  mixture  of  the  oxime  (above)  and  the 
hydroxamic  acid,  CHQ-CMe2*CHPh-CH2-C(OH).NOH 
(4-H20),  m.  p.  145-5—148°;  and  by  phenylhydrazme 

into  y-aldehydo-$-phenyl-y-methylvalerphenylhydrazide- 

phenylhydrazone,  m.  p.  186—187°.  When  the  sodio- 
derivative  of  (I)  is  heated  at  100°  with  methyl  iodide 
methyl  y  -  aldehydo  -  (3  -phenyl  -  ay-dimethylbutane-ua-di- 
carboxylate,  m.  p.  94°,  is  produced.  Hydrolysis  gives 
(a)  with  potassium  hydroxide,  instead  of  the  expected 
dicarboxylic  acid,  the  corresponding  dilactone,  m.  p. 
134°,  which  is  oxidised  by  alkaline  permanganate 
to  |3-phcnyl-aav-trimetlivlglutaric  acid,  m.  p.  169° 
(Killing,  Diss.,  Bonn,  1920) ;  ( b )  with  sodium  meth- 
oxide,  the  raonoearboxylic  ester,  hydrolysed  by- 
addition  of  water  to  a  product,  m.  p.  123  124°. 
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Comparison  of  the  last  with  the  aldehydo-acid  (III) 
shows  that  the  former  is  much  the  weaker  acid  and 
that  its  physical  properties  are  not  those  of  a  homo- 
logue  of  the  latter.  Its  chemical  behaviour  is  similar 
to  that  of  the  cyclic  derivatives  of  (III),  and  it  is 
therefore  regarded  as  S-hydroxy-$-phenyl-ayy-tri- 
methylvalerolactone.  The  corresponding  free  acid  can¬ 
not  be  isolated.  The  hydroxylactone  is  converted 
by  boiling  acetic  anhydride  into  its  acetate,  m.  p. 
123-5° ;  by  hydroxylamine  (a)  in  alkaline  solution 
into  the  oxime,  m.  p.  168°,  of  y-aldehydo-p-phenyl- 
ay- dimethyl  valeric  acid;  (b)  in  acetic  acid  into  the 
oxime  - hydroxam ic  acid, 
NOH:CH-CMe2-CHPh-CHiMe-C(OH):NOH 
(+0-5CHCl3),  m.  p.  172°;  and  by  phenylhydrazine 
into  a  mixture  of  the  phenylhydrazidc  (66%),  m.  p. 
166-5 — 168°,  and  phenylhy'drazone  (+H»0)  (33%), 
m.  p.  176-5 — 177-5°,  of  y-aldehydo-p-phenyl-ay-di- 
methylvaleric  acid.  Methyl  y-aldehydo-$-phenyl-y- 
methyl-cz-ethylbutane-aa.-dicarboxylate,  m.  p.  114 — 115°, 
prepared  similarly  to  the  a-methyl  derivative,  is 
hydrolysed  by  alcoholic  potassium  hydroxide  to 
S -hydroxy  -  J5  -  phenyl  -  yy  -  dimethyl  -  a  -  ethylvalerolaciom, 
m.  p.  97°,  which  is  oxidised  by  alkaline  permanganate 
to  S-phenyl-aa-dimethyl-y-ethylglutaric  acid.  The 
hydroxylactone  is  converted  by  hydroxylamine  (a) 
in  alkaline  solution  into  the  oxime,  m.  p.  179 — 180°, 
of  y-aldehydo-p-phenyl-y-methyl-a-ethylvaleric  acid, 
(b)  in  acetic  acid  into  the  hydroxamic  anhydride, 

(CHEt-CO — K-OH  ,_ro 

,  m.  u.  1 1 4 — 1 1  o  . 
<CHPh-CMe2-CH-OH’  P 

Whilst  S-benzoyl-yS-diphenylbutaldehyde  behaves 
chemically  in  accordance  with  an  open-chain  structure 
(cf,  A.,  1919,  i,  21),  8-benzovl-y-phenyl-p-propyl- 
butaldehyde  and  8-benzoyl-y-phenyl-p(5-dimethyI- 
butaldekyde  (IV)  (A.,  1920,  i,  844)  frequently  appear 
to  react  in  the  tautomeric  dihydropyranol  form. 
Thus,  the  ketoaldehyde  (TV)  reacts  instantaneously 
with  bromine,  giving  the  8-6ro»w-derivative,  m.  p. 

106 —  107°  (decomp.),  and  with  iodine  monochloride, 
and  is  hydrogenated  in  presence  of  platinum-black 
in  the  same  way  as  the  cyclic  ether  (V)  to  c-hydroxy- 
y£-diphenyl-$$-dimethylvaleraldehyde,  m.  p.  106 — 

107- 5°.  With  methyl-alcoholic  hydrogen  chloride 

the  ketoaldehyde  gives  2-methoxyA  :  G-diphenyl-Z  :  3- 
dimethyl- 3  :  4-dihijdro-l  :  2-pyran  (V),  m.  p.  121-5 — 
122-5°.  Bromination  of  (V)  in  carbon  tetrachloride 
is  accompanied  by  hydrolysis  to  the  8-bromoketo- 
aldehyde  (above).  Catalytic  hydrogenation  gives 
2-mcthoxy-4  :  6-dipkenylS  :  Z-dimethyUetrahydropyran, 
m.  p.  i00 — 101°  or  97 — 101°  (stereoisomerism?), 
which  is  hydrolysed  to  the  e-hydroxyaldehyde.  When 
(V)  is  heated  at  90 — 145°  it  decomposes  into  a-meth- 
oxy- (3-methyl- Aa-propylene  and  phenyl  styryl  ketone. 
This  supports  the  theory  that  the  reversible  addition 
of  substances  capable  of  enolisation  to  a  double 
linking  takes  place  through  an  intermediate  cyclic 
compound,  e.g.,  CHPh:CH-COPh+CMe,:CH-OH - > 

cSSSSl-OH  —  ch^-chpi,-cm,3.cho. 

H.  E.  F,  Notton. 

Action  of  hydrazine  on  meconine  and  3-nitro- 

meconine.  A.  Tasman  (Rec,  trav.  chim.,  1927,  46, 

534 — 540) . — Meconine,  when  warmed  with  an  alcoholic 
solution  of  hydrazine  hydrate,  yields  2-hydroxymethyl- 


5  :  6 -dimethoxybenshydrazide,  m.  p.  165°,  which  gives 
on  boiling  with  acetone  and  benzaldehyde  acetone- 2- 
hydroxymethyl  -5:6-  dimethoxybenzhy dr  ozone,  m,  p. 
174°,  and  benzylidene-2-hydroxymethyl-G  :  G-dimethoxy- 
benzhy dr azide,  m.  p.  155°.  When  meconinehydrazide  is 
boiled  with  acetic  anhydride,  meconine  is  regenerated, 
but  at  0°  N -acetyl-2-hydroxy methyl-5 :  G-dimethoxybenz- 
hydrazide, m.  p.  177°,  is  obtained.  In  3-nitromeeonine, 
m.  p.  160°  (cf.  Anderson,  Annalen,  1856,  98,  47),  the 
mobility  of  the  6-methoxy-group  is  considerably 
increased  since  it  is  eliminated  by  alcoholic  hydrazine 
hydrate  solution,  the  chief  product  being  G-nitro-5- 
melhoxy-G-hydrazinophthalide,  m,  p.  220°  (decomp,), 
and  a  small  quantity^  of  a  dihydr azide,  m.  p.  248° 
(decomp.),  which  does  not  react  with  benzaldehyde. 
3-Nitro-5-methoxy-6-hydrazinophthalide  yields  an 
acetone  derivative,  orange,  m.  p.  208°,  a  benzylidem 
derivative,  red,  m.  p.  246°,  and  an  acetyl  derivative, 
yellow,  m.  p.  227°.  W.  J.  Powell. 

Diphenyl  series.  VI.  Configuration  of  di¬ 
phenyl  derivatives.  F.  Bell  and  P.  H.  Robinson 
(J.C.S.,  1927,  1695 — 1699). — Partial  resolution  of 
6-nitrodiphenic  acid  is  effected  by  fractionation  of 
the  morphine  salt,  m.  p.  224°,  [a]MGi  —87-5°  in  pyr¬ 
idine,  or  of  quinine  hydrogen  6-nitrodiphenate.  The 
impure  d-  and  1-acids  thus  obtained  have  respectively 
m.  p.  240—245°,  [a]5W1  +62°,  and  m.  p.  239—245°, 
[a]B461  —66-7°.  No  resolution  of  4-nitrodiphenic  acid 
can  be  brought  about.  It  is  suggested  that  diphenyl 
derivatives  should  be  resolvable  when  they  have 
substituents  in  the  2-  and  2' -positions  which,  owing 
to  size  or  electrical  character,  are  unable  to  pass  the 
6'-  and  6-positions  respectively.  JDimenthyl  diphenaie, 
m.  p.  126°,  [a]5461  -120-4°,  and  d-^-octyl  hydrogen 
diphenaie,  m.  p.  70 — 73°,  [a)D  +51°,  show  no  change 
in  rotation  on  fractionation.  4 -Nitrod iphenic  dichlonde, 
m.  p.  90 — 92°,  G-nitrodiphenic  dichloride,  m.  p.  87  , 
diphenic  dichloride,  m.  p,  97°,  are  obtained  from  the 
acids  and  thionyl  chloride.  4 : 4'-Dmitrodiphemo 
acid  and  the  corresponding  acid  chloride  on  boiling 
in  acetic  acid  solution  yield  a  double  compound  of 
4  :  4'-dinitrodiphenic  anhydride  and  acetic  anhydride 
in  equimolecular  proportions  from  which  4 : 4  -ff(- 
nilrodiphenic  anhydride,  m.  p.  233 — 235°,  is  obtained 
by  heating.  4-17 itrodiphenic  anhydride,  m.  p.  -Oo 
207°,  is  obtained  by  evaporating  a  solution  of  4-mtro* 
diphenic  acid  in  thionyl  chloride  in  a  vacuum.  !  ® 
following  are  described  :  2  :  2' -dibenzamidoielraiM 
benzidine,  m.  p.  201°,  2  : 2' -di-p-toluenesulphon 

amidotetramethylbenzidine,  m.  p.  203°,  and 
tetramethylbenzidine,  m,  p.  138°.  M.  Clark. 

Stereochemistry  of  aromatic  compounds. 
Raceraisation  of  optically  active  diphenic  aei  s, 
and  rotation  of  the  benzene  nucleus  111 
diphenyl  system.  R.  Kuhn  and  O.  Albrkc 
(Annalen,  1927, 455, 272— 299).— The  stereochemistry 
of  diphenyl  compounds  is  reviewed  and  it  is  deauc 
from  the  theories  of  Weissenberg  and  of  Reis  (A,,  > 

934)  that  different  derivatives  must  have  clittere) 
spatial  formulae.  Contrary  to  the  statemen 
Christie  and  Kenner  (J.C.S.,  1922,  121,  614),  so 
d-G :  6'-dinitrodiphenate  does  not  racemise  vneii 
kept  or  heated  at  140 — 160°  in _ aqueous  soui^ 
The  optical  activity  of  the  acid  is  not  change 
heating  with  sulphuric  acid  at  98°,  or  with  alumii 
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chloride  at  140 — 150°.  1-4= :  6'-Dinitrodiphenic  acid, 
[a]1T,  +176°,  [a]12  8  +142°  in  2iV -sodium  hydroxide 
(d-acid,  m.  p.  303 — 304°,  [a]^J  —212-6°  in  2Ar-sodium 
hydroxide;  cf.  Christie,  Holderness,  and  Kenner, 
A.,  1926,  518),  shows  a  normal  rotation  dispersion. 
The  velocity  of  racemisation  of  the  l- acid  at  73-5° 
and  98-2°  in  2Ar-sodium  hydroxide  has  been  measured. 
In  sulphuric  acid  at  the  same  temperature  the  velocity 
is  much  smaller,  liacemisation  is  not  preceded  in 
this  case  by  enolisation  (cf.  Hiickel,  A.,  1926,  1024). 
The  reaction  is  unimolecular  and  the  heat  of  activ¬ 
ation  of  the  free  anion  calculated  from  the  temperature 
coefficient  (1-,-f  I0)/A*f=5-2  is  26,000  g.-cal./mol. 
This  is  regarded  as  a  measure  of  the  energy  required  to 
rotate  the  benzene  nuclei  into  a  coplanar  position. 
The  constitution  of  4 : 4'-dinitrodiphenic  acid  is 
proved  by  its  decomposition  in  presence  of  copper 
bronze  to  4 : 4'-dinitrodiphenyl  (Willstatter  and 
Kalb,  A,,  1906,  i,  996).  When  the  acid  is  converted 
into  its  quinine  salt,  it  appears  to  undergo  an  asym¬ 
metric  transformation  (cf.  Leuclis,  A.,  1921,  i,  442), 
the  homogeneous  product  (80%  of  theoretical)  having 
m.  p.  207 — 208°,  [ajg  +110°  in  chloroform,  from  which 
the  value  [ajg  +700°  is  calculated  for  the  free  acid. 
In  alcohol  the  activity  varies  greatly  with  the  con¬ 
centration  and  the  ratio  acid/base.  Cinchonidine 
also  gives  a  strongly  dextrorotatory  salt.  Only 
inactive  acid  is  regenerated  from  these  salts.  The 
series  4 : 4'-,  4:6'-,  and  6  :  6'-dinitrodiphenic  acids 
thus  clearly  illustrates  the  powerful  effect  of  6-nitro- 
groups  in  hindering  the  racemisation  of  active 
diphenie  acids.  H.  E.  F.  Notton. 

Alkaline  oxidation  of  a-nitronaphthalene. 
J-  H.  Gardner  (J.  Amer.  Chem.  Soc.,  1927,  49, 
1831 — 1833), — Oxidation  of  a-nitronaphthalene  with 
alkaline  permanganate,  with  subsequent  treatment 
with  aniline,  affords  the  aniline  derivative  of  phthal- 
onie  acid,  as  previously  reported  for  the  similar 
oxidation  of  naphthalene  (cf.  Fuson,  A.,  1926,  612). 

F.  G.  Willson. 

Chemistry  of  polycyclic  structures  in  relation 
to  their  homocyclic  unsaturated  isomerides. 

VIII.  Differing  effects  of  the  gem-dimethyl  and 
spirocycfohexane  groupings  on  the  direction  of 
blocking  of  an  intra-annular  tautomeric  system 
by  substitution.  C.  K.  Ingold  and  E.  A.  Seeley 
(J.G.S.,  1927,  1684 — 1689). — Ethyl  5-cyciohexane- 
sptro&'cycfopenten  -  3  -  ol  - 1  :  2  :  4  -  tricarboxylate  is 
methylated  exclusively  in  the  unbridged  form. 

automerism  of  the  spirocijclohexane  five-carbon 
nucleus  is,  therefore,  affected  by  methylation  in  a 
fraction  conforming  to  the  general  chemical  differences 
--e tween  this  series  and  the  corresponding  gem- 
methyl  series  of  intra-annular  tautomeric  com¬ 
pounds  (cf.  J.C.S.,  1923, 123,  853,  3303).  The  revised 
omml®  (II)  and  (III)  are  accordingly  advanced  as 
o  most  probable  structures  for  the  fission  products 
01  the  alkylated  ester  (I)  (cf.  J.C.S.,  1919,  115,  320). 

X<C(C02Et)=n.c02Et 
GR(C02Et)-CO 

(L>  (II.) 

x<CH(C02H)-9(0H)-C02H 
CHR - CO 


x<-C(Co2H)-9HR’ 
^0-00 — ~CH„ 


co2h 


where  X=C5H10>C.  When  the  methylation  pro¬ 
duct  obtained  from  the  sodio-derivative  of  ethyl 
5-cyciohexanespiroc£?cycfopcnten-3-ol- 1  :  2  :  4 -tricarb¬ 
oxylate  is  boiled  with  hydrochloric  acid,  it  yields 
an  acid  ester  (IV),  methyl  ethyl  hydrogen  i-methyl-5- 
cyclo/te.ranespiro  -  A1-  cydopenten  -  3  -  one.  - 1  :  2  :  4= -tri¬ 
carboxylate,  m.  p.  92 — 93°,  which  on  hydrolysis  with 
alcoholic  potassium  hydroxide,  gives  4-methyl-5- 
cyclohexanespiro  -  (0  :  I  :  2) -dicydopen.fen-3-oM  :  2- 
dicarboxylic  add  (V),  ra.  p.  214 — 216°.  This  com¬ 
pound  gives  a  deep  violet  colour  with  ferric  chloride 
and  yields  a  stable  cyclic  anhydride,  m.  p.  95°,  reverting 
to  the  original  acid  on  hydrolysis.  Bromination  of 
the  dibasic  acid  yields  2-bromo-4=-methyl-5-eyclo- 
hexanespiro-(0  :  1  :  2)-dieyclopenton-3-one-l  :  2  -dicarb- 
oxylic  add,  m.  p.  197 — 198°;  (VI)  and  (VII)  are 
regarded  as  the  most  probable  constitutions  of  the 
last  two  compounds. 

v<XJ(C02H)~Q.C02Et  v^C(C02H)-q-C02H 

CMc(C02Me  )-CO  ‘  ^CMe - C-OH 

(IV.)  (V.) 

x- - ffco>o  x<<3(C02H)-0BpC0,H 

CHMe-CO-C-CCT  CMe - CO 

(VI.)  (VII.) 

Treatment  of  (I)  with  hydriodic  acid  gives  i-methyl-5- 
cyc\ohexa7iespirocyclopentan-3-one-l-carboxylic  add, 
m.  p.  114 — 116°  ( scmicarbazone ,  m.  p.  223°). 

M.  Clark. 

The  Reimer-Tiemann  reaction  -with  m-chloro- 
phenol.  H.  H.  Hodgson  and  T.  A.  Jenkinson 
(J.C.S.,  1927,  1740— 1742).— A  mixture  of  4=-chloro-2- 
hydrozybenzaldehyde,  m.  p.  52-5°  (copper  and  chromium 
salts;  oxime,  m.  p.  155°;  p-nitrophemylhjdrazone, 
m.  p.  257°;  scmicarbazone,  m.  p.  212°;  benzoate , 
m.  p.  98-5°),  and  2-chloro-4-hydroxybenzaldchyde 
[copper  and  chromium  salts ;  p -nitrophenylhydrazonc, 
m.  p.  288°  (decomp.);  semicarbazo7ie,  m.  p.  214°; 
acetate,  m.  p.  51-5°;  be7izoate,  m.  p.  96-5°]  in  almost 
equal  proportions  is  obtained  from  m-chlorophenol 
by  the  Reimer-Tiemann  reaction.  The  constitutions 
of  the  aldehydes  are  established  by  conversion  of  the 
methyl  ethers  into  the  corresponding  methoxy- 
and  hydroxy-benzoic  acids  and  confirmed  by  pre¬ 
paration  of  4-chloro-2-methoxybenzaldehyde  from 
4-nitro-2-methoxy toluene  and  of  2-chloro-4-hydroxy- 
bcnzaldehyde  from  2-chloro-4-nitrotoluene.  The 
following  are  described  :  i-chloro-2-methoxybenzalde- 
hijde,  m.  p.  74°  (oxime,  m.  p,  132°;  p-nitrophenyl- 
hydrazone,  m.  p.  238°;  semicarbazone,  m.  p.  228°); 

1- chIoro-2-methoxybenzoic  add,  in.  p.  148°;  4-chloro- 

2- hydroxybenzoic  acid,  m.  p.  211  (lit.  207°); 
2  -  chloro  -  4  -  methoxybenzaldehyde  (p  -  nitrophemjl  - 
hydrazone,  m.  p.  249°;  se77iicarbazone,  m.  p.  240°); 
2-chloro A-hjdroxybenzo ic  acid ,  m.  p.  159°. 

M.  Clark. 

Aromatic  aldehydes.  I.  G.  Farbenind.  A.-G. 
—See  B.,  1927,  572. 

cwcloPropane  derivatives.  P.  Bruylants  (Ann. 
Soc.  scient.  Bruxelles,  1927  ,  47,  B,  [ii],  27  38). 

cycfoPropyl  alkyl  ketones  (cf.  A.,  1909,  i,  226)  have 
been  prepared  in  fair  yield  from  magnesium  alkyl 
halides  and  cyanocycfopropane.  Using  magnesium 
isopropyl  bromide  a  polymeride,  (CjH5N)j,  m.  p. 
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199 — 200°,  of  the  nitrile  was  isolated  from  the  non¬ 
volatile  by-products.  It  contains  one  secondary 
amino-group  and  gives  a  hydrochloride ,  m.  p.  237°, 
cMoroplatinate,  decomp.  190 — 250°,  and  nitroso- 
derivative,  m.  p.  169 — 170°.  It  is  not  attacked  by 
alkali,  but  is  converted  by  hydrochloric  acid  into  the 
hydrochloride  of  an  isomeric  monoaeid  hast,  m.  p. 
123 — 125°  ( cMoroplatinate ,  decomp.  180°).  The 
density  of  the  c;/clopropyl  alkyl  ketones  decreases 
on  ascending  the  homologous  series,  the  differences 
being  alternately  larger  and  smaller  as  in  the  case  of 
the  cycZopropyldialkylcarbinols  (this  vol.,  653).  The 
mol,  refraction  [.RJna  and  mol.  dispersion  of  the 
scries  show  mean  exaltations  of  0-71  and  approx. 
10%,  respectively.  In  the  phenyl  and  benzyl  cyclo- 
propyl  ketones  the  effect  is  still  more  marked.  The 
exaltation  is  ascribed  to  the  conjugation  of  the  cyclo- 
propyl  and  carbonyl  groups  which  is  favoured  by 
the  introduction  of  aryl  radicals.  New  or  revised 
values  are  quoted  for  the  b.  p.,  df,  and  n20,  respect¬ 
ively,  of  the  following  cyclopropvl  ketones  :  methyl, 
111-6 — lll-8°/751-7  mm.,  0-8983,  1-4251;  ethyl, 
131-8°/769  mm.,  0-S927,  1-4299;  propyl,  151—151-4 °j 
754  mm.,  0-8808,  1-4325;  wopropyl,  141-0 — 141-4°/ 
761  mm.,  0-S753,  1-4299;  butyl,  173-8— 174-0°/757 
mm.,  0-8788, 1-4371 ;  isobutyl,  163-8 — 164-2/761  mm., 
0-8667,  1-4330;  n -amyl,  194— 195°/760  mm.,  0-8721, 
1-4397;  phenyl  (m.  p.  3—3-5°),  116 — 117°/10-5  mm., 
1-0545,  1-5567;  benzyl,  124— 125°/10  mm.,  1-0261, 
1-5374;  and  of  cyclopropykthylisobutylcarbinol,  191  — 
192°/762  mm.,  0-8725,  1-4474,  and  cyclo propyl- 
n-propylisobutylcarbinol,  89 — 90°/12  mm.,  0-8674, 
1-4478!  H.  E.  F.  Notton. 

Preparation  of  unsaturated  ketones  from  the 
chlorides  of  hydroxy-acids.  G.  A.  11.  Kon  and 
B.  T.  Narayanan  (J.C.S.,  1927,  1546 — 1549). — Cer¬ 
tain  unsaturated  ketones  can  be  obtained  by  the 
action  of  zinc  methyl  iodide  on  the  chlorides  prepared 
from  cyclic  P-hydroxy-aeids  without  previous  dehydr¬ 
ation  of  the  last-named  compounds.  cycloPentcnyl- 
acetone  is  obtained  in  this  way  from  1-hydroxycycZo- 
pentane  - 1  -  acetic  acid.  The  action  of  thionyl 
chloride  on  cyclic  B-hydroxy-acids  leads  to  formation 
of  the  corresponding  chloride  in  addition  to  the 
chlorides  of  the  two  possible  unsaturated  acids  and 
thence,  by  treatment  with  zinc  methyl  iodide,  to 
the  same  unsaturated  ketones.  Substitution  of  zinc 
ethyl  iodide  gives  the  corresponding  ethyl  ketones 
in  very  poor  yield,  owing  to  simultaneous  formation 
of  the  ethyl  ester  of  the  Py-unsaturated  acid.  In¬ 
vestigation  of  certain  cyclic  a-hydroxy-acids  showed 
that  these  had  no  practical  value  for  the  synthesis 
of  ketones,  owing  to  the  extreme  instability  of  the 
chlorides.  The  following  are  described :  AJ-cyclo- 
pentenylacetanilide,  m.  p.  98° ;  cyclo pentylidene- 
acetanilide,  m.  p.  152 — 153°;  a  constant-melting 
mixture,  m.  p.  121 — 122°,  of  the  two  semiearbazones 
(m.  p.  138°  and  189°)  of  cycfopentenylacetone ;  A1- 
cyclo hexenylacetanilide,  m,  p.  117°;  oyolohexylidene- 
acetanilide,  m.  p.  138 — 139° ;  semicarbazone  of  cyclo- 
hexylidenemethyl  ethyl  ketone  ( ?),  m.  p.  184 — 185°." 

1-Hydroxy-a-ethylcycfopentane-l-aeetie  acid  yields 
with  thionyl  chloride  a  chloride  mixture  which, 
on  treatment  with  ammonia,  gives  a  mixture  of  the 


aj3-  and  Pv-unsaturated  amides,  together  with  a 
third  amide,  m.  p.  indef.  70°.  A  third  amide,  simi¬ 
larly  obtained  from  1 -hydroxy -a-etliy lc?/cfohexane-l - 
acetic  acid,  has  m.  p.  108 — 109°.  M.  Clark, 

a-Trimethyl-  and  tetrametkyl-cyclohexanones, 
Separation  of  ketones  by  fractional  oximation, 
It.  Cornubert  (Bull.  Soc.  chim.,  1927,  [iv],  41,  894 — 
901). — By  successive  treatment  with  about  half 
the  theoretical  amount  of  hydroxylamine  hydro¬ 
chloride  in  presence  of  sodium  acetate  in  boiling 
alcohol  (fractional  oximation),  crude  a-tetramethyl- 
cyclohexanone,  b.  p.  185 — 186°/770  mm.  (Cornuberfc, 
Ann.  C'him.,  1921,  16,  141),  is  shown  to  contain  a 
tetramethylcyctohexanone,  b.  p.  184°/735  mm., 
86°/30  mm.,  df'6  0-892,  1-4484  (oxime,  m.  p. 

151-5°).  Similarly  crude  a-trimethylcyclohexanone, 
b.  p.  174—176°,  consists  mainly  of  2  :  2  :  6-trimethyl- 
and  2 : 2-dimethyl-cyclohexanone,  together  with  a  little 
2 : 6-  dimethyl  and  2:2:6: 6-tetramethyl-cyclo- 
hexanone.  The  a-trimethylcyclohexanone,  b.  p.  176— 
17S°,  consists  of  2  :  2  :  6-trimethylcyclohexanone,  b.p. 
180° /750  mm.,  df*  0-9008,  nm  1-4488  (oxime,  m.  p. 
104-5 — 105°),  together  with  traces  of  dimcthylcycfo- 
hexanone.  It  is  concluded  that  there  is  no  great 
tendency  for  the  introduction  of  a  second  gem- 
dimethyl  group.  The  tetramethylcyclohexanone  may 
be  produced  direct  from  either  of  the  two  dimethyl- 
cyclohexanones  or  from  the  trimethyl  derivative. 
The  following  constants  are  recorded  for  the  dimethyl- 
cyclohexanones  obtained  by  hydrolysis  of  the  oximes 
prepared  in  the  above  way  :  2 : 2-dimethyl-,  b.  p. 
171-5°,  df  0-9143,  1-4480 ;  2  :  6-dimethyl-,  b.  p. 

174°,  df  0-9140,  nf  1-4479.  R.  Brightman. 


Chloromethylacetophenones.  C.  F.  H.  Allen 
and  M.  P.  Bridgess  (J.  Amer.  Chem.  Soc., 

49,  1846). — 2-Chloro-5-methylacetophenone,  b.  p. 

245-8— 246°/760-l  mm.,  nf,  1-5419,  and  4-chloro-3- 
methylacetophenone.  b.  p.  254-2 — 254-4° /753-4  mm„ 
1-5521,  are  obtained,  in  70%  and  34%  yields, 
respectively,  by  the  condensation  of  acetic  anhydn  e 
with  the  appropriate  chlorotoluene  in  presence  o 
aluminium  chloride  (cf.  Claus,  A.,  1892,  1200). 

F.  G.  Willson. 

Ethylideneacetophenone  (phenyl  property! 

ketone)  and  p  -  metboxybutyrophenone. 

Dufraissb  and  M.  Demontvignier  (Bull.  Soc.  enun., 
1927,  [iv],  41,  843— 850).— Condensation  of  aceto¬ 
phenone  with  acetaldehyde  in  methyl  alcono 
—10°  to  10°  in  presence  of  sodium  methoxide  a  o 
a  56%  yield  of  P- methoxybutyrophenone ,  b.  p- 

121°/8  mm.,  df  1-0349, 1-5168,  which  “J.™*"  , 
in  presence  of  zinc  chloride  at  150  160  /  ;,U  n 
gives  86%  of  the  theoretical  yield  of  phenyl  prope 

ketone,  m.  p.  20-21°,  b.  p.  111-11278  mm  i 
1-0250,  <3  1-5626.  With  bromine  m  carbon  chsiu 
phide  p-methoxybutyrophenone  rapidly  anorus 
70%)  ap-dibromobutyrophenone,  m.  p- 
which  on  reduction  in  alcoholic  solution  at  ^  ,A 
iron  (reduced  by  hydrogen)  in  presence  of  ace  ic  ^ 
affords  phenyl  propenyl  ketone.,  It  is  sugges  cc 
the  higher  fractions  obtained  in  the  disti  a  i 
the  condensation  product  contains  P™ '  “  , 

the  structure  COPh-CHa-CHMe-0-CHMe-OMe  the 
decomposition  of  which  would  explain  the  pr 
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of  acetaldehyde  as  well  as  the  formation  of  the 
P-methoxybutyrophenone.  JR,  Brighthan, 

Reduction  of  oximes  of  unsymmetrical  ketones 
and  of  p-ketonic  esters.  P,  Billon  (Ann,  Chim., 
1927,  [x],  17,  314 — 384). — Oximes  of  unsymmetrical 
ketones,  when  reduced  in  absolute  alcoholic  solution 
with  three  times  the  theoretical  amount  of  sodium, 
afford  the  corresponding  amine  in  yields  of  85%  and 
upwards  of  the  theoretical,  as  compared  with  55%  by 
electrolytic  reduction  in  sulphuric  acid  and  60%  by 
reduction  with  sodium  amalgam.  Oximes  of  3-ketonic 
esters  similarly  afford  the  corresponding  amino- 
alcohols,  hut  owing  to  difficulties  in  alkylating  ethyl 
acetoacetate,  the  oximes  were  not  obtained  in  sufficient 
quantity  for  a  complete  study  of  'the  reduction 
products.  Unsymmetrical  diaryl  ketones  always  afford 
a  mixture  of  stereoisomeric  oximes  melting  at  a  higher 
temperature  than  the  more  stable  form,  and  these 
oximes  readily  decompose,  affording  the  ketone. 
Oximes  derived  from  ary]  alkyl  ketones  are  much 
more  stable  and  no  cases  of  stereoisomerism  of  these 
oximes  were  observed.  Ketones  of  the  type, 
ArCOCRg,  however,  afford  oximes  which  slowly 
turn  yellow  and  appear  to  decompose  by  oxidation 
of  the  nitrogen.  Attempts  to  resolve  the  amines 
obtained  were  unsuccessful  except  in  the  case  of 
a-phenyl-?t-propylamine,  which  was  resolved  with 
d-tartaric  acid.  Indications  of  partial  resolution 
were  obtained  with  a-phenyl-pp-dimethyl-n-propyl- 
aruine  and  a-phenyl-pp-dimethyl-M-butylamine. 

The  stereoisomeric  oximes  of  phenyl  p-tolyl  ketone 
afford  a  quantitative  yield  of  phenyl-p-tolylmethvl- 
anme,  b.  p.  296°/760  mm.,  .172714  mm.,  m.  p.  40° 

! Hydrochloride ,  m.  p.  250°  [decomp.]).  Phenyl-p- 
wusylmethyl amine  (85%),  b.  p.  205730  mm.  (hydro- 
™°rhle,  m.  p.  190°),  phenyl-o-anisylmethylamine 
112%),  b._p.  185714  mm.  ( hydrochloride ,  m.  p.  250°; 
moropfotiiiale,  yellow),  o-hydroxydiphenylmethyl- 
amine  (70%  as  hydrochloride,  m.  p.  190°;  chloro- 
a,jnaie>  orange),  a-phenylethylamine  (85%),  b.  p. 
“3/760  mm.,  84°/22  mm.  (hydrochloride,  m.  p. 

),  «-phenyl-m-propylamine,  (100%)  b.  p.  2047' 
‘60  mm.,  88°/16  mm.,  [a]D  —10*5°  (hydrochloride, 
“  P- 194° ;  d-hjdrogen  tartrate,  m.  p.  180°;  l-hydrogen 
(irtrate,  m.  p.  195° ;  eff-mixture,  m.  p.  106°),  a-phenyl-n- 
outylamine  (90%),  b.  p.  220°/760  mm.,  102°/14  mm. 

) urochloride,  m,  p,  265°},  a-phenyb'sobutylamine 
'f%h  b.  p.  213—2157760  mm.,  95°/14  mm.  (hydro- 
PiJ  275<!)’  ^V^nyl-^iituOtyi-n-provy^ 
fl«we  (95%),  b.  p.  115722  mm.  [hydrochloride,  m.  p. 

(decomp.);  hydrogen  tartrate.,  m.  p.  152°]  and 
^Pnmyl.^-diniethyl-n-butyhmine,  b.  p.  130722  mm. 
ydrochloride ;  hydrogeti  tartrate,  m.  p.  158°),  are 
obtained  in  the  yield  indicated. 

Deletion  of  thionyl  chloride  on  o-methoxybenzoie 
1)  a  ,  Jc8 111  addition  to  o-methoxybenzovl  chloride, 
)138°;17  mm.,  a  little  o-methozybenzoic 
yf  ride,  m  p.  62°,  b.  p.  215°/4  mm.  Condensation 
-methoxybenzoyl  chloride  with  benzene  in  presence 
hpn.  B"7™um  chloride  affords  one  part  of  o-methoxv- 
q.Mml  n?ne  an^  ^  parts  of  the  hydroxy-ketone, 
hnu  „  oxy  "e !nzophenoneoxime  (quantitative  yield) 
atirm  •  5  ,  falling  to  130°  on  recrystallis- 

>  prepared  in  the  cold  the  oxime  has  m.  p.  159°, 


falling  to  130°  on  fusion  and  recrystallisation.  Both 
isomerides  give  benz-o-anisylamide,  m.  p.  62 — 63°. 
o-Methozybenzanilide  has  m.  p.  62°. 

Methyl  aa-dimethylacetoaeetate,  b.  p.  1717760 
mm.,  affords  an  oxime,  m.  p.  62°,  which  on  distillation 
yields  3:4:  4-trimethyb'soo.xazolone,  b.  p.  102 — 103°, 
which,  unlike  the  oxime,  on  treatment  with  ammonia, 
affords  py-oximino-pp-dimethyl-M-butyramide.  Re¬ 
duction  of  the  oxime  with  sodium  and  alcohol  affords 
a  basic  product,  b.  p.  95°/25  mm.  ( hydrochloride ,  m.  p. 
117 — 118° ;  chloroplatinate,  orange),  which  is  probably 
a  mixture  of  y-amin o -  p fr-dimethylbu tyl  alcohol  and  its 
ethyl  ether  (■ phenylcarbamide-phenylurethane ,  m.  p. 
104°).  Similarly  ethyl  aa-dicthjdaeetoacetate,  b.  p. 
2107760  mm.,  102718  mm.,  affords  an  oxime,  m.  p. 
54°,  b.  p.  148715  mm.,  yielding  on  reduction  ethyl 
fi-amino-o.'x.-diethylbiilyrale,  b.  p.  110722  mm.  ( hydro¬ 
chloride  ;  chloroplatinate),  and  y-amino-^-diethyl-n- 
bulyl  alcohol,  tn.  p.  42°,  b.  p.  132°/22  mm.  (hydro- 
chloride,  m.  p.  115° ;  chloroplatinate ;  benzoate  hydro¬ 
chloride,,  m.  p.  168°,  possesses  anaesthetic  powers; 
phenylcarbamide-phenylurethane,  m.  p.  74°).  Ethyl 
<xa-dipropylacetoacetate,  b.  p.  2357*760  mm.,  130°/ 
18  mm.,  gives  an  oxime,  m.  p.  80°,  affording 
on  reduction  a-propylvaleric  acid,  b.  p.  220°/760 
mm.,  a  neutral  substance,  b.  p.  110740  mm., 
methyl  a-propylbutvl  ketoxime,  b.  p.  140° /40  mm., 
8-(a-aminoethyl)-n-heptane,  b.  p.  92 — 94°/30  mm., 
(chloroplatinate)  and  S-(a-aminoethyl)-$-hydroxymethyl- 
n -heptane,  b.  p.  140718  mm.  (hydrochloride,  m.  p. 
175° 3  chloroplatinate ,  m.  p.  about  120°;  phenyl  ■ 
carbamide-phenylurethane,  m.  p.  163°;  d -tartrate, 
m.  p.  133°;  the  benzoate  hydrochloride,  m.  p.  176°, 
possesses  anaesthetic  powers).  Ethyl  ar-dibutylaceto- 
acetate,  b.  p.  146718  mm.,  yields  an  oxime,  m.  p.  72°, 
affording  on  reduction  a  neutral  product,  b.  p.  130°/ 
18  mm.,  either  the  ester  CH2Me-CBu2iC02Et  or  the 
alcohol,  CH2Me-CBu2-CH2-OH;  methyl  u-bukjl- n- 
amyl  ketoxime,  b.  p.  165c/18  mm.;  p-amino-y -butyl- 
heptane,  b.  p.  105718  mm.  (chloroplatinate),  and 

z-(a-aminoethyl)-z-hydroxymetkyl-n-nonane,  b.  p.  160°/ 
18  mm.  ( hydrochloride ,  m.  p.  146°;  chloroplatinate, 
m.  p.  178°;  phenylcarbamide-phenylurethane,  m.  p. 
152°;  the  benzoate  hydrochloride ,  m.  p.  148°,  has 
anaesthetic  powers). 

Ethyl  a-but.ylaeetoaeetate,  b.  p.  126722  mm., 
obtained  from  ethyl  acetoacetate  and  butyl  iodide  in 
70%  yield,  gives  only  a  small  yield  of  the  dibutyl 
derivative  on  alkylation ;  further  treatment  of  the 
unchanged  monobutyl  ester  affords  ethyl  aa-dibutyl- 
acetatei  b.  p.  110°/6  mm.  Ethyl  aa-diethyl benzoyl- 
acetate,  b.  p.  15276  mm.,  was  obtained  in  only  10% 
yield  from  ethyl  a-ethylbenzoylacetate,  b.  p.  140°/ 

6  mm.,  ethyl  iodide,  and  sodium  in  alcohol.  Ethyl 
benzoylacetate  and  sodium  in  benzene  with  ally] 
bromide  afford  ethyl  a-allylbenzoylacetate,  b.  p. 
151— 154°/6  mm.  (yield  68%),  and  ethyl  au-diallyl- 
benzoylacetate,  b.  p.  168°/6  mm.  (yield  54%  in  small- 
scale  experiments  only).  A  similar  observation  was 
made  on  alkylation  with  sodamide  in  xylene,  benzyl 
chloride  affording  ethyl  a-benzylbcnzoylacetate,  b.  p. 
18771  mm.,  and  ethyl  ua-dibenzylbenzoylacetate,  b.  p. 

220— 23071  mm.,  in  yields  of  70%  and  50%,  respect¬ 
ively,  in  small-scale  experiments. 

The  action  of  Crismer’s  salt  on  the  following 
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ketones  affords  a  double  compound  of  zinc  chloride 
with  2  mols.  of  the  oxime,  having  the  m,  p.  indicated  : 
acetone,  m.  p.  104° ;  methyl  ethyl  ketone,  m.  p.  71° ; 
methyl  isopropyl  ketone,  m.  p.  94°;  diethyl  ketone, 
51°;  dipropyl  ketone,  52°.  The  same  compounds 
are  obtained  by  the  action  of  zinc  chloride  on  the 
oxime  in  absolute  alcohol.  With  aldehydes,  Crismer’s 
salt  affords  limpid  liquids  containing  zinc  and  chlorine, 
but  no  definite  compounds  could  be  isolated.  Analog¬ 
ous  compounds  with  cadmium  chloride  or  magnesium 
chloride  could  not  be  isolated.  With  acetylacetone, 
Crismer’s  salt  gives  no  oxime  but  a  compound , 
C10H14O2N2,ZnCl2,  m.  p.  92 — 93°,  decomposed  by 
water  to  give  dimethyh'sooxazole.  Ethyl  benzovl- 
acetate  and  Crismer’s  salt  afford  only  phenyHso- 
oxazolone  (cf.  Haller  and  Bauer,  A.,  1911,  i,568).  Re¬ 
duction  of  the  phenydisooxazolone  with  sodium  and 
alcohol  affords  (3-phenylalanine.  R.  Brightman. 

Hydrogenation  of  distyryl  ketone  and  of 
di-p-phenylethyl  ketone,  V.  Ipatiev  and  Orlov 
(Bull.  Soc.  chim.,  1927,  [iv],  41,  862—864). — Hydro¬ 
genation  of  distyryl  ketone  in  benzene  solution  at 
170 — 180°/70 — 100  atm.  in  presence  of  15%  of  nickel 
oxide  affords  di-P-phenylethyl  ketone,  b.  p.  335 — 
340°/760  mm.,  209°/10  mm.,  m.  p.  13—14°  (oxime, 
m.  p,  91°),  the  yield  being  60%  in  15%  solution,  25% 
in  35%  solution,  and  10%  in  50%  solution.  In  20% 
alcoholic  solution  the  yield  is  20%.  In  cyc/ohexane 
the  reduction  does  not  take  place.  In  presence  of 
copper  oxide  as  catalyst  a  tarry  mass  results.  Hydro¬ 
genation  of  di-p-phenylethyl  ketone  in  cyclohexane  at 
240°  affords  ac-dicycZohexvlpentane,  b.  p.  315°,  d° 
0-8836,  1-478.  R.  Brightman. 

Reality  of  the  semipinacolinic  transposition. 
Study  of  anisyl  methyl  ethyl  glycol.  {Mlle.1  J. 
Levy  and  P.  Weill  (Compt.  rend,,  1927,  185,  135 — 
137). — The  results  of  Danilov  (A.,  1923,  i,  680, 787)  and 
of  Orekhov  and  Tiffeneau  (A.,  1926, 171)  have  thrown 
doubt  on  the  actuality  of  the  semipinacolinic  trans¬ 
formation  observed  in  the  dehydration  of  aryl  dialkyl 
glycols  by  concentrated  sulphuric  acid  and  con¬ 
sisting  in  the  elimination  of  a  secondary  hydroxyl 
group  and  the  formation,  by  migration  of  an  alkyl 
radical,  of  a  ketonic  product  (cf.  Tiffeneau  and  Levy, 
A.,  1926,  818).  It  is  now  found  that,  by  semipina¬ 
colinic  transposition  and  migration  of  the  ethyl  group, 
anisyl  methyl  ethyl  glycol  is  converted  into  a-anisyl-n- 
propyl  methyl  ketone,  OMe-C6H4-CH(OH)-CMeEt-OH 
—  OMe-C(iH4-CHEt*CO,Me,  whereas  the  action  of 
concentrated  sulphuric  acid  on  a-anisyl-a-methyl- 
butaldehyde  gives  a-anisyldiethyl  ketone, 
OMe-CaH4*CMeEt-CHO  — v  OMe-C6H4-CHMe-CO-Et. 
Further,  when  distilled  at  about  250°,  a-anisyl-(3- 
methyl-a-butylene  oxide  yields  a-anisyl-w-propyl 
methyl  ketone,  OMe-C8H4-CH-CMeEt — > 

OMe*C6H4-CHEt,CO,Me,  this  change  being  a  semi¬ 
pinacolinic  transposition  analogous  to  that  of  the 
corresponding  glycol.  These  results  demonstrate  the 
reality  of  the  semipinacolinic  transposition  and  show 
that,  in  this  reaction,  the  ethyl  radical  migrates  more 
readily  than  methyl.  T.  H.  Pope. 

Substituted  phenyl  styryi  ketones.  Condens¬ 
ation  of  cmnamic  acid  with  resorcinol  and 


pyrogallol.  T.  E.  Ellison  (J.C.S.,  1927,  1720— 


1724). — The  statements  of  Bargellini  and  Marantoni 
(A.,  1908,  i,  801)  and  of  Dutta  and  Watson  (J.C.S., 
1912,  101,  1238)  that  2  : 4-dihydroxyphenyl  styry 
ketone  and  2:3:  4-trihydroxyphenyl  styryi  ketone 
may  be  prepared  respectively  by  condensation  of 
cinnamic  acid  with  resorcinol  and  with  pyrogallol  in 
presence  of  zinc  chloride  are  shown  to  be  incorrect. 
More  complex  colouring  matters  only  are  obtained  in 
these  cases.  Condensation  of  resacetophenone  and 
benzaldehyde  in  alcoholic  potassium  hydroxide 
solution  yields  a  mixture  of  2  : 4-di hydroxyph e nyl 
styryi  ketone,  m.  p.  133 — 134°,  and  the  isomeric 
7 -hydroxy flavanone ,  m.  p.  189°  (acetyl  derivative,  m.  p. 
98°).  Similar  condensations  of  gallacetophenone  with 
benzaldehyde,  m-hydroxybenzaldehyde,  and  salicyl- 
aldehyde  yield  respectively  2:3:  4-trihydroxyphenyl 
styryi  ketone,  m.  p.  165 — 166°,  2:3: 4-trihydroxy¬ 
phenyl  d-hydroxyslyryl  ketone,  m.  p.  219 — 220°,  and 
2:3:  4-trihydroxyphenyl  2-hydroxy  styryi  ketone,  m,  p. 
224 — 225°  (decomp.).  The  action  of  anhydrous 
hydrogen  chloride  on  an  ethereal  suspension  of  the 
last-named  compound  causes  slow  conversion  into 
2'  :  3'  :  4'-trihydroxy-2-phenylbenzopyrylium  chloride. 

M.  Clark. 

Action  of  substances  containing  an  active 
methylene  group  on  urotropine  (hexamethylene¬ 
tetramine).  II.  M.  V.  Ionescu  and  V.  N. 
Georg escit  (Bull.  Soc.  chim.,  1927,  [iv],  41,  881— 
894;  cf.  this  vol.,  651). — Deoxybenzoin,  indene,  and 
fluorene  do  not  decompose  hexamethylenetetramine 
in  alcoholic  solution.  l-Phenyl-3-methyl-5-pyrazolone 
affords  in  about  70%  yield  methenylbis- 1  -phenyl-3- 
methyl- 5 -pyrazolone  (I),  m.  p.  180°  (yellow  mom- 


sodium 

affords 


.N — CMev.p.ppr.pjT/CMe.  N  1 1.) 
iph-co>aCH  CH  'C0-NPh 

derivative).  Similarly,  indandione  rapidly 
(yield  25%)  methenylbisindandione  (11), 


c6h4<qq>c:ch-ch<qq>c6h4  (no 


m.  p.  302—303°,  giving  with  methyl  sulphate  the 
methyl  ether  (III),  m.  p.  274°,  together  with  an 
anAi/dro-derivative,  m.  p.  232 — 234°. 

-CO^.^T  ~^co- 


c,h,<^>c:ch-c<^0Mo). 


In  alcoholic  piperidine  solution  methenylbisindan¬ 
dione  is  accompanied  by  a  substance,  m.  p.  -o0  < 

probably  a  mixture  of  mono-substituted  di-indones. 

In  xylene  solution  hexamethylenetetramine  an 
di-indone  afford  methylenedi-indone  (IV),  m.  p.  > 


(IV.) 


c(:ch2)-9=9— 9< 
co - c6h4  co-cc  , 

ogether  with  a  little  methylene inda ndionyl ide neb is 

li-indone  (V),  m.  p.  234°,  the  constitution  of  wluen  is 


"0 


co  — c:ch9 


c6h4-c= 


'  9096h4  co-c6h4i  (v.: 

— CH-C=C— CO  Ja 


upported  by  its  genetic  relation  to  methylen 
idone  and  by  the  fact  that  methylenedi-in  one 
resence  of  “  nascent !>  di-indone  (indandione  ^  ^ 
iperidine  solution)  affords  methyleneindar 
ienei nda ndionedi-indone  (VI),  m-  p.  --  > 
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which  the  formation  of  (V)  is  intelligible.  The 
formation  of  (VI)  indicates  that  the  more  active 
ethylene  linking  in  methylenedi-indone  is  that  con¬ 
necting  the  two  rings.  Attempts  to  obtain  similar 
additive  products  from  methylenedi-indone  and  acetyl- 
acetone,  dimethyldihydroresorcinol,  and  l-phenyl-3- 
methyl-5-pyrazolone  in  xylene  solution  were  unsuc¬ 
cessful  ;  in  the  last  case  a  substance, 

C30H2oO2N6,AcOH,  m.  p.  above  290°  (decomp.), 
probably  from  auto-condensation  of  the  pyrazolone, 
was  obtained.  In  view  of  the  fact  that  these  sub¬ 
stances  containing  a  reactive  methylene  group  will 
not  condense  with  methylenedi-indone,  it  is  concluded 
that  the  additive  properties  of  a  conjugated  system 
are  modified,  not  only  by  the  different  substituents 
within  the  system,  but  also  by  the  nature  and  structure 
of  the  added  substance.  Di-indone  thus  appears  to 
contain  the  most  reactive  methylene  group. 

R.  Brightman. 

Synthesis  of  mesoalkyl-  and  mesoaryl-anthra- 
cene  derivatives.  II.  E.  de  B.  Barnett,  J.  W. 
Cook,  and  J.  L.  Wiltshire  (J.C.S.,  1927, 1724 — 1732). 
—The  low  and  variable  yield  of  9  :  10-diphenyl-9  :  10- 
dihydroanthraquinol,  m.  p.  260 — 263°,  obtained  by 
the  action  of  magnesium  phenyl  bromide  on  anthra- 
quinone,  is  ascribed  to  reduction  of  anthraquinone 
to  antkraquinol  by  the  Grignard  reagent  and  to 
formation  of  9  :  10-diphenyl  anthracene.  That  the 
reducing  action  of  the  Grignard  reagent  on  anthra- 
quinones  is  general,  is  shown  by  the  formation 
of  l-chloro-9  :  10-diphenylanthracene  and  1-chloro- 
anthraquinol  and  of  2-chloro-9  : 10-diphenylanthracene 
from  1-chloro-  and  2-chloro-anthraquinones,  respect¬ 
ively.  1  :  5-Dichloro-9  :  10  -diphenyl -9  : 10  -  dihydro  - 
nthraquinol,  m.  p.  320°,  is  obtained  (with  much 
dichloroanthraquinol)  from  1  :  5  -  dichloroanthra- 
quinone,  and  yields  with  dry  hydrogen  chloride 
1:5:9:  lO-tetrachloro-9  :  lO-diphenyl-9  :  10 -dihydro- 
anlhracene,  m.  p.  250°.  Anthrone  is  so  rapidly 
enolised  by  Grignard  solutions  that  good  yields  of 
a%l-  or  aryl-anthracenes  are  rarely  obtained. 
9- BznzyJdihydroanthranol ,  m.  p.  60°,  from  anthrone 
and  magnesium  benzyl  chloride,  dehydrates  on  keep- 
mg  to  9-benzylanthracene.  The  less  ready  enolis- 
ation  of  9-phenylanthrone  is  evinced  by  the  fact 
that  good  yields  of  the  9-phenyl-10-alkyl(or  aryl)- 
anthracenes  are  produced  by  the  action  of  Grignard 
reagents.  The  primarily  formed  dihydroanthranol 
ma3’  be  isolated  and  is  converted  into  the  anthracene 
y  treatment  with  acid.  The  following  are  prepared 
in  this  way  :  9 -phenyl - 1 0 - ethylan thracene ,  m.  p.  110°; 
•f'pnenyl- 1 0 -n -propyld ihyd roanl hranol,  m.  p.  148 — 
>  9 -'phenyl  - 1 0  -n  -propyla  nth  race  ne ,  m.  p.  115 — 
9-phenyl-10-mopropylanthracene,  m.  p.  166 — 
,,  >  9 -phenyl  - 1 0 -n  -  hit  tylan  thracene ,  m.  p.  156°; 

•phenijl  - 10  -  isoamylanthracene,  m.  p.  203—204°; 
■phenyl  10  -  benzyldihydroanthranol,  m.  p.  177°; 
Ph&nyl-lO-benzylaiithracene,  m.  p.  155°;  9 -phenyl- 
•  *  -  naphthyldihydroanthranol,  m.  p.  260—262°; 
'P  enylTO-a-naphthylanthracene,  m.  p.  211  --245°. 
e  dihydroanthranols  (I)  from  1  : 5-dichloro-9- 
P  lenylanthrone_  (m.  p.  254°)  and  Grignard  reagents, 

1  «U-n  y  Pass  into  the  alkylidene  derivatives  (II)  by 
a  01  wator  and  may  also  dehydrate  to  the  anthracene 
)  since  1 :  5-dicMaro-9-phenyl-lO-n-propyldihyd.ro- 
a  M 


anfnranol  yields  1  : 5-dichloro-9-phenyl-10-n-propyl- 
anlhracene,  m.  p.  196°,  as  well  as  1  :  o-dicMoro-9  - 
phenyl-10-propylidem-9  :  10 -dihy dr oanthracene,  m.  p. 

135°. 


yHPh-jl6H3Cl 

CHPh-C,H3Cl 

1  1 

CPh— y6H3c 

CeH3Cl-C(OH)-CH2R 

cch3ci-c:chr 

C,H3C1-C-CH,R 

(T.) 

(ii.) 

r  (in.) 

The  following  are  described  :  1  :  5-dichloro-9- 

phenyl-l0 -methylene-9  :  1 0 - dihydroanlhrace ne ,  m.  p. 
150°;  1  :  5-dichloro-9 -phenyl- 10- ethylidene- 9  :  10-di- 
hydroanthracene,  m.  p.  159°;  corresponding  10 -propyl- 
idene  derivative,  m.  p.  135° ;  1 : 5-dichloro-9-phenyl-i0- 
\sox>ropylanthracene,  m.  p.  195°;  l  :  o-dichbro-9- 
phenyl- 1 0-benzylanthracene,  m.  p.  209°  ;  1  :  5 -dichloro- 
9 -phenyl-10 -benzyl-9  :  10 -dihydroanthranol,  m.  p.  173°, 

1  :  5-dichloro-9  :  10 -diphenyl -9  :  10 -dihydroanthranol, 

m.  p.  201° ;  1  :  5-dichloro-9  :  10-diphenylanthracene, 
m.  p.  236°.  9  -  Phenyl  - 10  -  alkylanthracenes  show 
reversible  deepening  of  colour  in  mesitylene  solution 
on  heating  and  cooling,  but  the  hypothesis  of  Ingold 
and  Marshall  (this  vol.,  141)  that  this  phenomenon 
indicates  the  existence  of  a  dissociable  “  bridge  ” 
linking  is  not  accepted.  9  :  10-Di-p-anisyl-9  :  10-di- 
hydroanthraquinol  on  reduction  with  hydriodic  acid 
and  phosphorus  gives  9  :  10-dihydroanthracene,  not 
octahydrodiphenylanthracene  (Ingold  and  Marshall, 
loc.  cit.).  M.  Clark. 

Oxidations  in  light.  A.  Eckert  (Ber.,  1927,  60, 
[JS],  1691—1693;  cf.  A.,  1925,  i,  413).— A  solution  of 
potassium  anthraquinone- 1  -sulphonate  in  hydro¬ 
chloric  acid  (1  :  1)  on  exposure  to  light  evolves  chlorine 
and  yields  1-chloroanthraquinone,  m.  p.  162°. 
Potassium  anthraquinone-1  :  8-disulphonate  similarly 
gives  1  :  8-dichloroanthraquinone,  whereas  potassium 
anthraquinone-1 : 5-disulphonate  yields  mainly  potass¬ 
ium  l-chloroanthraquinone-5-sulphonate  with  very 
little  1  :  5-diehloroanthraquinone.  Sodium  anthra- 
quinone-2  :  6-disulphonate  affords  little  2  :  6-dichloro- 
anthraquinone  and  much  sodium  2-chloroanthra- 
quinone  -  6  -  sulphonate.  Anthraquinone  -2:7-  disul- 
phonic  acid  yields  only  products  soluble  in  water; 

2  -  chloroanthraquinone  -  7  -  sulphonic  acid  and  an 

isomeric  compound  are  isolated.  The  nitroanthra- 
quinonesulphonie  acids  react  with  greater  difficulty; 
5-,  8-,  and  6-chloro-l-nitroanthraquinones  have  been 
obtained  from  the  corresponding  sulphonic  acid.  The 
bromoanthraquinones  could  not  be  isolated  by 
exposing  solutions  of  anthraquinone-1-  and  -2-sulphon- 
ates  in  hydrobromic  acid  to  light,  although  bromine  is 
readily  liberated.  H.  Wren. 

Preparation  of  1  :  l'-dianthraquinonyl  deriv¬ 
atives.  A.  Eckert  and  J.  Hampel  (Ber.,  1927. 
60,  [B],  1693— 1703).— Addition  of  hydrochloric  acid 
to  ’  a  solution  of  1-methoxyanthraquinone  and 
potassium  chlorate  in  aqueous  acetic  acid  yields 
small  quantities  of  a  product  of  high  m.  p.  and  two 
monochloro-l-methoxyanthraquinones,  m.  p.  136 — 
140°  and  164—165°,  respectively,  the  latter  of  which  is 
identified  as  i-chloro-l-methozyanthraquinone  by  its 
hydrolysis  to  4-chloro-l -hydroxy anthraquinone.  m.  p. 
183 — 184°.  Treatment  of  1-methoxyanthraquinone 
dissolved  in  glacial  acetic  acid  with  an  excess  of 
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bromine  in  the  presence  of  anhydrous  sodium  acetate 
and  a  little  ferric  chloride  affords  mainly  2  : 4 -di- 
bromo  - 1  -  methoxyanthraquinone,  m.  p.  235°,  with 
smaller  amounts  of  i-bromo-l -methoxyanthraquinone, 
m.  p.  148 — 151°.  The  monohalogenomethoxyanthra- 
quinones  are  converted  by  copper  bronze  in  boiling 
nitrobenzene  into  4  :  4' -dimethoxy-Y  :  V-dianthra- 
quinonyl,  which  is  converted  by  boric  and  concen¬ 
trated  sulphuric  acids  at  150°  into  4  : 4'-dihydroxy- 
1  :  I'-dianthraquinonyl,  The  latter  compound  is 
brominated  in  nitrobenzene  at  120 — 130°  to  3  : 3'- 
dibromo-4 :  -dihydroxy-1 : 1' -dianthraquinonyl  (potass¬ 
ium  salt),  also  obtained  from  3  :  3'-dibromo-4  :  4'-di- 
methoxy-1  :  1' -dianthraquinonyl ;  replacement  of  the 
bromine  atoms  in  this  compound  by  the  methoxy-  or 
hydroxy-group  could  not  be  effected.  The  following 
compounds  are  incidentally  described  :  4  :  4’-di- 

melhoxymesobenzdianthrone  (I),  from  4  : 4'-dimethoxy- 
1 : 1  '-dianthraquinonyl  in  concentrated  sulphuric  acid 
and  copper  bronze,  converted  by  the  action  of  sun¬ 
light  in  the  presence  of  chlorobenzene  into  4  : 4'-di- 
methoxymesonaphthadianthrone  (II),  3  :  3'  -dibromo- 


(I.) 


(H.) 


4:4'-  dimethoxymesobenzdianthrone ,  3:3'-  dibromo- 

4  :  4'  - dimelhoxymcsonaphlhadianthro7ie.  4  :  4' -Di¬ 
hydroxy-1  :  i'-dianthraquinonyl  suspended  in  acetic 
acid  is  converted  by  nitric  acid  (d  1-48)  into  a  nitro- 
4  :  4'  -dihydroxy  -1  :  1'  -  dianthraquinonyl ;  a  dinitro- 
dcrivative  could  not  be  prepared. 

1  :  2-Diketo-l  :  2-dihydroanthracene  is  converted 
by  sulphuric  acid  into  an  amorphous  quinhydrone, 
which  is  oxidised  by  chromic  acid  in  glacial  acetic  acid 
to  3:4:3':  4' -tetraketo-3  :  4  :  3' :  4' -tetrahydro-1  :  1'- 
dianthracene  ;  the  corresponding  azine  formed  by  the 
action  of  o-phenylenediamine  is  described.  The 
ketone  is  transformed  by  reductive  acetylation  into 
3:4:3':  4' -letra-acetoxy- 1  :  1' -dianthracene,  which 
could  not  be  caused  to  crystallise.  The  latter  sub¬ 
stance  is  oxidised  by  chromic  acid  to  3:4:3':  4'- 
tetra-acetoxy-1  :  1' -dianthraquinonyl,  which  is  con¬ 
verted  by  acids  or  alkalis  into  3:4:3':  i'-tetra- 
hydroxy-1  :  I'-dianthraquinonyl  [ dializarin ]  ( potassium 
salt).  The  action  of  copper  bronze  and  concentrated 
sulphuric  acid  on  3:4:3':  4'-tetrahydroxy-l  :  1 '-di¬ 
anthraquinonyl  leads  to  the  production  of  3  :  4  :  3'  :  4'- 
tetrahydroxymesobenzdianthrone  (3  :  4  :  3'  :  4'  -  tetra  - 
h ydroxyhel ia n thro ne),  which  is  converted  with  difficulty 
by  exposure  of  its  solution  in  concentrated  sulphuric 
acid  to  light  into  3:4:3':  4' -tetrahydroxymeso- 
naphthadianthrone.  A  strong  positive  colour  change 
such  as  is  usual  with  similar  enlargements  of  the 
molecule  does  not  occur  with  alizarin  and  3  :  4  :  3' :  4'- 
tetrahydroxy-1  :  1'-  or  -2  :  2'-dianthraquinonyl, 

H.  Wren. 

Synthesis  of  morindone.  R,  Bhattacharya 
and  J.  L.  Simonsen  (J.  Indian  Inst.  Sci.,  1927,  10A, 
6  9). — Reduction  of  2  :  4'-dimethoxy-3-methyl- 
benzophcnone-6-carboxylie  acid  by  the  method  of 
Scholl  and  Neovius  (A."  1911,  i(  452)  affords  2  :  4 '-di- 


methoxy  -  3  -  melhyldiphenylmethane  -  6  -  carboxylic  acid, 
m.  p.  103 — 104°,  in  good  yield,  together  with  2  :  4 '-di- 
methoxy-3-methylphenylphthalide,  m.  p.  78 — 79°.  The 
former  gives  with  sulphuric  acid  (d  1-84)  2 : 5 -di- 
methoxy-6-methyl-9-anthrone,  m.  p.  Ill — 112°,  which 
is  oxidised  by  chromic  and  acetic  acids  to  2  : 5-di- 
methoxy-6-methylanthraquinone,  m.  p.  192°,  not 
182°  as  previously  stated  (J.C.S.,  1921,  119,  1339). 
This  is  demethylated  by  aluminium  chloride  at  200° 
to  2  :  5-dihydroxy-6-methylanthraquinone,  which  is 
converted  by  potassium  hydroxide  at  220 — 230°  in 
presence  of  sodium  arsenate  into  1:2:  5 -trihydroxy - 
6-methylanthraquinone,  m.  p.  275°,  identified  with 
morindone(cf.  Jacobson  and  Adams,  A.,  1925,  i,  273)  by 
conversion  into  its  triacetyl  derivative. 

H.  E.  F.  Notion. 

a-Aroyl-p-naphtliols  and  condensation  pro¬ 
ducts  of  the  benzanthrone  series.  I.  G.  Fah- 
benind.  A.-G. — See  B.,  1927,  550. 


Manufacture  of  [hydrogenated]  anthraquinone 
derivatives.  I.  G.  Farbenind.  A.-G. — See  B., 
1927,  597. 

Betulin.  II.  R.  Vesterberg  (Ber.,  1927,  60, 
[£],  1535—1536;  cf.  A.,  1923,  i,  590).— The  two  acetyl 
groups  of  betulin  diacetate  are  retained  with  such 
varying  resistance  to  hydrolysis  that  the  possibility  of 
preparing  betulin  monoacetate  is  indicated.  Boiling 
formic  acid  converts  betulin  monoacetate  into  allo- 
betulin  monoacetate.  Betulin  diacetate  is  readily 
hydrogenated  in  glacial  acetic  acid  solution  in  the 
presence  of  platinum  to  dihydrobetulin  diacetate,  m.  p. 
253°,  [a]'20  —  6-50°,  which  is  hydrolysed  to  dihydro¬ 
betulin,  m.  p.  277°,  [a]g  —19-14°.  _  The  latter  com¬ 
pound  is  transformed  by  formic  acid  into  the  corre¬ 
sponding  diformate.  H.  Wren. 

Reactions  of  carone.  K.  N.  Meson  and  J.  L. 
Simonsen  (J.  Indian  Inst.  Sci.,  1927,  10A,  1- 
d-Carylamine,  b.  p.  86— 89°/15  mm.,  [a]g  +7-*3  ® 
alcohol,  prepared  by  Baeyer’s  method  (A.,  1895,  i,  J » ) 
r,Tj,  t  is  converted  by  nitrous  acid  in 0 

1  -carol  (annexed  formula),  b.  p.  141 
142°/100  mm.,  d®  0-9181,  1-47^., 

[<*]“  —42-92,  which  has  the  abnormally 
high  mol.  refraction,  [RlJd 
is  only  slowly  oxidised  by  alkaline 
permanganate ;  with  chromic  acid  i 
CH  gives  carone.  It  is  dehydrated  } 

magnesium  methyl  iodide  to  a  mixture  containing 
principally  doubly  unsaturated  monocyclic  ny 
carbons.  This  gives  with  hydrogen  chloride  m  ace 
acid  a  little  terpinenc  dihydrochloride  and  distils  m  two 
main  fractions,  (a)  b.  p.172 — 174°,  0-839^,  %  < 

[oc]S  -46-52°,  and  (ft)  b.  p.  180-190°/683  mm  4 
0-8624,  1-4745,  [a]f,  -58-48°.  _  Sodium  1-caryioxiae 

is  converted  by  carbon  disulphide  into  oily  t-?  J 
carylxanthate,  which  decomposes  on  distillation 
atmospheric  pressure  into  a  hydrocarbon,  b.  p- 
170°,  d%  0-8551,  rif  1-473,  [a]D  -5-96°  in  acetic  am 
(hydrochloride,  m.  p.  below  — 15  ),  aPPam„uv 
identical  with  A4-carene.  d-Carone  behaves  nor 
(cf.  A.,  1926,  1042)  towards  hydrogen  cyanide, 
an  oily  cyanohydrin  from  which  it  is  quan  i 
regenerated  by  potassium  hydroxide, 
with  ethyl  sodioeyanoaeetatc.  H.  z . 


ORGANIC-  CHEMISTRY. 


883 


Catalytic  action  of  boroacetic  anhydride  in  the 
combination  of  organic  acids  with  pinene  and 
nopinene.  Dupont  and  Pascaud  (Bull.  Inst.  Pin, 
1926,  437). — Interaction  of  a  mixture  of  d-pinene 
(68  g.),  acetic  acid  (50  g.),  boron  trioxide  (10  g.),  and 
acetic  anhydride  (15  c.c.)  is  almost  complete  after 
1  hr.  at  the  b.  p.  The  product  contains  22-8  mols. 
of  secondary  alcohols  (mainly  borneol,  with  some 
fenchol),  12-2  mols.  of  tertiary  alcohols,  and  65-0  mols. 
of  monocyclic  hydrocarbons  per  100  mols.  of  pinene. 
The  interaction  is  appreciable  at  the  ordinary  tem¬ 
perature.  In  the  presence  of  formaldehyde  or  oxalic 
acid  polymerisation  of  the  hydrocarbon  takes  place. 

Chemical  Abstracts. 

Production  of  terpineol  from  a-pinene  in  acid 
solution.  F.  G.  Germuth  (Amer.  J.  Pharrn.,  1927, 
99,  402 — 405). — The  conversion  of  a-pinene  into 
terpineol  in  glacial  acetic  acid  solution  in  presence  of 
benzenesulphonio  acid  (-f-l-5HaO)  is  aided  by  heating 
and  somewhat  retarded  by  addition  of  water. 

E.  H.  Sharples. 

Camphor  oils.  VIII.  Catalytic  action  of 
Japanese  acid  clay  on  cineole.  K.  Ono  and  S. 
Miyazaki  (Bull.  Chem.  Soc.  Japan,  1927, 2,  207 — 209 ; 
cf.  A.,  1925,  i,  941 ;  this  vol.,  156,  464). — Japanese 
acid  clay  dehydrates  cineole,  yielding  dipentene, 
y-cyruene,  and  dipinene.  H.  Burton. 

Camphene  and  the  Friedel-Crafts  synthesis  of 
ketones.  P.  Ltpp,  P,  Kuppers,  and  M.  Holl  (Ber., 
1927, 60,  [B],  1575 — 1581). — The  action  of  aluminium 
chloride  and  acetyl  chloride  on  camphene  in  the 
presence  of  anhydrous  ether  gives  much  resinous 
matter,  isobornyl  chloride,  and  co -acelylcamphene  (I), 
b.  p.  76°/3  mm.  [ semicarbazone ,  decomp.  199 — 200-5° 
(corr.)],  which  could  not  be  obtained  if  carbon 
disulphide  was  used  as  solvent.  Replacement  of 
aluminium  chloride  by  anhydrous  magnesium  bromide 
or  of  acetyl  chloride  by  acetic  anhydride  does  not  give 
greatly  improved  results.  The  constitution  of  the 
ketone  is  established  by  its  preparation  from  the 
magnesium  compound  of  o-bromocamphene  and 
acetonitrile.  Camphene  and  benzoyl  chloride  in  the 
presence  of  aluminium  chloride  and  carbon  disulphide 
afford  to-benzoylbomeol  (II),  m.  p.  85 — 86°  [semi¬ 


C,H„ 

C0Hn 

hJj-^Ah 

ch2-c-ch-oh 

CH2Bz 

CH2'9 — CH>0| 
CHICPh 

CiCHAc 

(I.) 

(11.) 

(HI.) 

carbazone,  decomp.  212 — 214°  (corr.) ;  oxime ,  m.  p. 
159-— -160° ;  acetate,  b.  p.  179 — 1S4°/1-S  mm.],  which 
13  oxidised  by  chromium  tri oxide  to  o s-benzoylcamphor, 
m.  p,  69 — 70°  [dioxime,  decomp.  225°  (corr.) ;  mono- 
semicarbazone,  m.  p.  198°  (corr.  decomp.)  when 
rapidly  heated].  Dehydration  of  <j>-bcnzoylborneol 
'wth  potassium  hydrogen  sulphate  at  180—185°  gives 
o -phenyl -2  :  3 - camphylidene-2  :  3-dihydrofuran  (III), 
o.  p.  133 — 135°/0-3  mm.,  which  gives  the  pine-shaving 
reaction  and  does  not  yield  a  semicarbazone.  It  is 
converted  by  hydrogen  bromide  in  glacial  acetic  acid 
i!l  o  the  unstable  a-benzoylbomyl  bromide,  m.  p.  71 — 
>  which  is  hydrolysed  to  co-benzoylborneol. 

H.  Wren. 


_  Azo-dyes  from  aminodiphenylene  oxide.  E. 
Glietenberg,  and  Grasselli  Dyestuff  Corr. — See 
B.,  1927,  627. 

«-[3-]Plienylcoumarins.  G.  Bargellini  (Gaz- 
zetta,  1927, 57, 457 — 461). — The  synthesis  of  3-phenyl- 
coumarin  by  the  condensation  of  salicylaldehyde  with 
sodium  phenylacetate  in  the  presence  of  acetio 
anhydride  (Oglialoro,  A.,  1880,  164)  is  extended  to 
hydroxycoumarins  by  the  use  of  di-  and  tri-hydroxy- 
aldehydes;  the  acetoxyeoumarins  are  obtained,  and 
are  hydrolysed  to  the  hydroxycoumarins ;  these  have 
also  been  methylated.  Of  the  substances  described  by 
Jacobson  and  Ghosh  (A.,  1915,  i,  442,  831,  832) 
and  by  Ghosh  (A.,  1916,  i,  281)  as  y-pyrones,  and 
regarded  by  Robinson  and  Baker  (A.,  1925,  i, 
1300)  and  by  Baker  (A,,  1926,  74)  as  a-pyrones, 
“  7  :  8-dihydroxy-3-phcnyl-y-benzopyrone,”  m.  p. 
215°,  acetyl  derivative,  m.  p.  184°  (Ghosh,  he.  cit.),  is 
probably  identical  with  7  :  8-dihydroxy-3-phenyl- 
coumarin,  m.  p.  213 — 215°  (7  :  8-diacetoxy-,  m.  p. 
180°,  7  :  8-dimethoxy-Z-phenylcoumarin ,  m.  p.  142 — 
144°,  prepared  by  use  of  diazomethane),  now  obtained 
from  2:3:  4-trihydroxybenzaldehyde.  The  “  7-hydr- 
oxy- 3-phenylbenzo-y-pyrone,”  m.  p.  131°  (Jacobson 
and  Ghosh,  loc  cit.,  1057),  is  not,  however,  identical 
with  1 -hydroxy -3-phenylooumarin,  m.  p.  206 — 208° 
(7 -acetoxy-,  m.  p.  182 — 184°,  7 -methoxy-,  m.  p.  118 — 
120°,  derivatives),  obtained  from  2 : 4-dihydroxy- 
benzaldehyde,  and  may  be  a  true  y-pyrone.  5  :  7 -Di- 
hydroxy-,  m.  p.  258—260°,  5  :  7 -diacetoxy-,  m.  p.  155 — 
156°,  and  5  :  7 -dimethoxy-3-phenylcoumarin,  m.  p.  180°, 
are  also  described.  E.  W.  Wignall. 

Preparation  of  4  :  6-dihydr  oxy-a- (p-hydroxy- 
phenyl)couxnarin  [5:7:  4'-trihydroxy-3-phenyl- 
coumarin].  G.  Bargellini  and  (Signa.)  L.  Monti 
(Gazzetta,  1927,  57,  462— 464).— The  synthesis  by 
Baker  and  Robinson  (A.,  1926,  1253)  of  5  :  7  : 4'-tri- 
hy droxy- 2 -meth yl isoflavon e,  identical  with  methyl- 
prunetol,  proved  that  prunetol  (genistein)  is  not,  as 
Bargellini  (A.,  1926,  302)  had  suggested,  a  coumarin. 
This  is  now  confirmed  by  the  synthesis  of  the  suggested 
5:7:  i'-trihydroxy-Z-phenylcoumarin,  decomp,  from 
280°,  from  sodium  p-hydroxyphenylacetate  and 
phloroglucinaldehyde,  which  when  heated  with  acetic 
anhydride  yield  5:7:  i'-triacetexy-Z-phenylcoumarin, 
m.  p.  206°,  hydrolysed  to  the  hydroxy-compound. 
This  is  methylated  to  the  corresponding  trimethoxy 
compound,  CISH1605,2H20,  m.  p.  163 — 165°,  which  in 
acetic  acid  solution  gives  no  colour  on  addition  of 
nitric  acid.  E.  W.  Wignall. 

Synthesis  of  flavones  and  flavonols.  S.  Hattori 
(Bull.  Chem.  Soc.  Japan,  1927,  2,  171 — 175). — 3  :  4  - 
MethyUnedioxyrflavanone,  m.  p.  127 — 128°,  prepared 
from  o-hydroxyph eny  1  3  :  4-methylenedioxystyryl 

ketone  (Feuerstein  and  Kostaneeki,  A.,  1899,  i,  369) 
and  alcoholic  sulphuric  acid  at  100°,  is  converted  by 
phosphorus  pentachloride  in  benzene  (Lowenbein, 
A.,  1924,  i,  1221)  into  3'  :  4' -methyhnedioxyjlavone, 
m.  p.  206°,  and  by  nitrous  acid  (Kostaneeki,  A.,  1904, 
i.  704)  directly  into  3'  :  4' -methylenedioxtjflavonol,  m.  p. 
214 — 215°  {methyl  ether,  m.  p.  155°).  Similarly 
o-htylroxy phenyl  3  :  4=-dimdhoxystyryl  ketone,  m.  p. 
117°  (acetate,  m.  p.  90°),  from  veratraldehyde  and 
o  -  hydroxyacetophenone,  yields  3f  :  4  -  dimethoxy- 
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flavanone,  m.  p.  126°,  and  3' :  4' -dimethoxyflavone, 
m,  p.  156°.  With  nitrous  acid  the  flavanone  gives  a 
3-isomfroso-derivative,  m.  p.  125 — 127°  (indef.), 
from  which  3'  :  4'  -dimethoxyflavonol,  m.  p.  202° 
( methyl  ether,  m.  p.  168 — 169°),  is  obtained. 

H.  E.  E.  Notton. 

Styrylpyrylium  salts.  EX.  Colour  phenomena 
associated  with  benzonaphtha-  and  dinaphtha- 
spiropyrans.  R.  Dickinson  and  I.  M.  Heilbron 
(J.C.S.,  1927,  1699—1705;  cf.  this  vol.,  251).— Con¬ 
densation  of  2 -naphthol- 1  -  aldehyde  with  2-hydroxy- 
styryl  methyl  ketone  in  presence  of  perchloric  acid 
and  dry'  hydrogen  chloride,  followed  by  decomposition 
of  the  crystalline  pyrylium  salt  with  concentrated 
ammonia,  gives  benzo-$-naphthaspiropyran,  m.  p. 
168 — 169°.  Certain  solutions  of  this  substance,  like 
those  of  S-methylbenzo-fi-najrfithaspiTopyran,  m.  p. 
149°  (from  2  :  3-dimethylbenzopyrylium  chloride  and 
2-naphthol-l-aldehyde),  are  colourless  when  cold  and 
wine-red  when  warn.  On  the  other  hand,  3 ’-methyl- 
benzo  fi-naphtha&ipiropyran,  m.  p.  177 — 178°,  prepared 
by  condensation  of  2-naphthol-l-aldehyde  with 
2-hydroxystyryl  ethyl  ketone,  3 : 3 '-dimelhyldi-$- 
naphthaspivopyran,  m.  p.  23S°,  3  :  3' -trimethylenedi-$- 
naphthaspvcop>yran,  m.  p.  233 — 234°,  and  ethyl  di-fi- 
rcapMiaspiropyrara-3  :  -dicarboxylate,  m.  p.  205 — 
207°,  remain  colourless  in  hot  solution.  It  is  con¬ 
cluded  that  for  colour  development  at  least  one 
naphthalene  nucleus  must  be  present  and  that  the 
3'-carbon  atom  in  the  naphthapyran  ring  must  be 
unsubstituted.  In  explanation  of  the  colour  changes, 
primary  formation  of  a  heteropolar  ion  is  assumed 
(cf.  Dilthey,  A.,  1926,  1254),  followed  by  chelate 
formation  through  the  agency  of  the  free  hydrogen 
atom  attached  to  carbon  atom  3',  equilibrium  being 
established  between  the  neutral  synVopyran  and 
the  ionised  chelate  compound.  4  :  2' -Hydroxy -V - 
naphthylidene-l  :  2  :  3  :  4-letrahydro-S  :  %-benzoxanthyl- 
ium  chloride,  isolated  as  an  intermediate  product  in 
the  preparation  of  3  :  3'-trimethylenedi-|3-naphtha- 
spiropyran  from  2-naphthol-l-aldehyde  and  cyclo¬ 
hexanone,  is  described.  M.  Clark. 

Quinonedithiosalicylic  acid  and  qmnonedi- 

thioxanthen.  V.  V.  Scharvin  and  A.  M.  Lukin 
(J.  Russ.  Phys.  Chcm.  Soc.,  1927,  59,  217—220).— 
Quinonedithiosalicylic  acid  is  obtained  when  xylene 
solutions  of  thiosalicylic  acid  and  p-benzoquinone 
(2  : 3)  are  mixed  togehter,  as  red  cubes,  m.  p.  213°. 
When  this  compound  is  warmed  with  66%  sulphuric 
acid  at  80°,  ring  closure  is  effected,  and  quinonedi- 
thioxanthen  is  formed  as  a  greyish -yellow  powder, 
insoluble  in  the  ordinary  organic  solvents.  The  com¬ 
pound  is  insoluble  in  alkali,  but  a  red  colour  is  formed, 
probably  due  to  hydrolysis.  Silk  and  wool  are  dyed 
yellow.  The  compound  differs  from  the  analogous 
quinonediacridone  (A.,  1915,  i,  1004)  by  the  fact  that  it 
yields  no  coloured  hydrosulphide.  E.  Rothstein. 

Action  of  p-toluenesulphonamide  on  aS-di- 
bromobutane  ;  new  pyrrolidine  synthesis.  A. 
Muller  and  A,  Sauerwald  (Monatsh.,  1927,  48, 
155 — 161). — aS-Dibromobutane,  obtained  from  cydo- 
hexanol  by  way  of  adipamide  (prepared  better  from 
adipyl  chloride  than  from  adipic  acid  by  the  action 
of  ammonia),  condenses  with  p-toluenesulphonamide 


in  the  presence  of  potassium  hydroxide  solution  to 
give  a  good  yield  of  N-p-toluenesidphonytyyrrolidim, 
m.  p.  123°.  This  is  not  hydrolysed  by  sulphuric  acid, 
and  hydrolysis  by  chlorosulphonic  acid  (cf.  Marek- 
wald  and  Droste-Huelshoff,  A,,  1899,  i,  289)  followed 
by  treatment  with  excess  of  potassium  hydroxide 
gives  no  pyrrolidine ;  the  latter  is,  however,  obtained 
in  good  yield  by  hydrolysis  with  hydrochloric  acid  at 
160".  E.  W.  Wignall. 


Action  of  piperidine  on  some  a-bromo-«[3- 

unsaturated  ketones.  C.  Dueraisse  and  H, 
Moureu  (Bull.  Soc.  chim.,  1927,  [iv],  41,  850 — 862). 
— The  action  of  piperidine  on  other  a-bromo-aS-uu- 

saturated  ketones  is  analogous  to  the  behaviour  of 
a-bromobenzylideneaeetophenone  (this  vol.,  571),  but 
the  saturated  compound  R-CO-CBr(NCgH10)*CILR' 
could  not  he  isolated.  According  to  the  nature  of  the 
original  ketone  the  reaction  product  is  either  an  un¬ 
saturated  monopipiperidide,  COR-C(NC5H10)!CHR', 
or  a  dipiperidino-eompound  of  the  typo 
COR-C(NC5H10)2-CH2R'  or 
COR-CH(NC6H10)-CHR'-NC5H,o.  The  same  com- 
pounds  are  obtained  by  the  direct  action  of  piper¬ 
idine  on  the  dibromides  of  a[3-unsaturated  ketones, 
the  first  stage  of  this  reaction  being  the  formation 
of  the  a-bromo-afs- unsaturated  ketone  by  elimination 
of  hydrogen  bromide;  this  reaction  affords  a  con¬ 
venient  means  of  preparing  oc-bromoruesity]  oxide, 
CMc2ICBr-COMe.  The  monopiperid  ino-deriva  t  ires 
behave  on  hydrolysis  like  a-piperidino benzylidene - 
acetophenone.  The  dipiperidino-derivatives  present 
similar  analogies  and  on  hydrolysis  afford  the  cA-di- 
ketone  and  an  amino-ketone  in  proportions  depending 
on  the  nature  of  the  original  a-bromo-unsaturated 
ketone.  As  the  dipiperidino-eompounds  are  crystall¬ 
ine  it  is  improbable  that  they  are  mixtures  of  iso- 
merides  and  decision  between  the  aa-  and  a^-dipiper- 
idino-structures  is  reserved.  The  action  of  ammonia 
on  a-bromobenzylidencaeetophenone  affords  a  »■ 
stance,  m.  p.  203°,  containing  nitrogen  and  17-4%  Br, 
and  a-aminobenzvlideneacetopbenone,  m.  p.  95—97 
{hydrochloride,  m.  p.  184°;  hydrobromide,  m.  p.  189  )> 
in  40%  yield,  and  not  the  S-amino-eompound  (ct. 
Watson,  J.C.S.,  1904,  85,  1323)  since  on  hydrolysis 
with  dilute  hydrochloric  acid  phenylbenzvlglyoxal  is 
obtained.  Diethylamine  and  benzylamine  appeal  o 

react  with  a-bromobenzylideneacetophenone  similar  y 


to  piperidine. 

a-Bromoanisvlideneaeetopbenone, 

COPh-CBr:CH-CsHpOMe,  obtained  in  95%  yield  by 

decomposition  of  a-bromo-P-etboxyanisylideneace  o- 

phenone  with  potassium  hydrogen  sulphate  at 

170°,  affords  a-vipiperidi7iM7iisylideiuMCetopheMne, 

m.  p.  79°,  yielding  on  hydrolysis  a-phenyl-MmsW 
methylglyoxal,  CO Pli  •  CO •  CH2* C-H.. •  OlMe .  *-  L“  . 
mesityl  oxide,  nD's  1-4962,  is  obtained  in  40 /0  J1 
by  the  action  of  bromine  on  mesityl  oxide  m  e  o 
form  at  — 5°  and  treatment  with  dilute  alco  o 
potassium  hydroxide  at  — 10°,  or  in  70%  yie 
the  action  of  1  mol.  of  bromine  in  ether  ana  t  < 
ment  with  3  mols.  of  piperidine.  It  is  conver 
(85%  vield)  by  3  mols.  of  piperidine  into  a  piperifimo- 
derivative,  C0HaO-NC5H10,  b.  p.  101°/10 
0-9395,  iif,  1-4710,  giving  a  crystallme  sxdphatc, 
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bl  p.  82 — 84°.  Only  partial  hydrolysis  to  aeetyliso- 
butyryl  (p  -  methylpentane  -  yS  -  dione)  occurs  with 
acids,  and  it  is  possible  that  partial  isomerisation 
occurs  under  the  influence  of  the  sulphuric  acid. 
The  dibromide  of  phenyl  vinyl  ketone  affords  90% 
of  dipiperidinomethylacetophcTwne,  m.  p.  73°,  hydro¬ 
lysis  of  which  to  acetylbenzoyl  in  high  yield  indicates 
ail  aa-strueture.  Dipiperidinoethylacetophenone,  m.  p. 
113-5 — 114-5°,  obtained  from  the  dibromide  of  ethyl- 
ideneaeetophenone  in  65%,  on  hydrolysis,  however, 
affords  about  80%  of  co-piperidinoacetophenone 
together  with  acetaldehyde  and  only  small  amounts 
of  propionylbcnzovl,  thus  indicating  the  aS-structure 
for  the  dipiperidide.  a-Bromoethylideneacetone,  b.  p. 
62-5 — 63-5°/ll  mm.,  obtained  in  44%  yield  by  the 
action  of  bromine  in  chloroform  on  ethylideneacetone 
at  —10  to  —5°  and  treatment  with  dilute  alcoholic 
potassium  hydroxide  at  —15°,  affords  a  mixture  of 
piperidides,  yielding  on  hydrolysis  acetylpropionyl 
and  piperidinoacetone  (1-acetonylpiperidine),  indicat¬ 
ing  the  formation  of  both  a  mono-  and  a  di-piperidino- 
compound.  R.  Brightman. 

Transformations  of  ethyl  isatin-A—carboxyl- 
ate.  N.  Putochin  (Ber.,  1927,  60,  [A],  1636— 
1639). — Contrary  to  the  observations  of  Heller  (A., 
1918,  i,  309),  ethyl  isatin-iV-earboxylate,  m.  p.  115°, 
is  converted  by  boiling  water  into  o-carbethoxyammo- 
knzo-ylformic  acid,  C02Et-NH-C6H4-C0-C02H,  m.  p. 
144“  (Heller’s  dihydroxydihydroindolecarboxylic 
acid),  which  is  oxidised  by  potassium  dichromate  and 
sulphuric  acid  to  o-carbethoxyaminobenzoic  acid,  m.  p. 
126 — 127°  (Heller’s  2  :  4-dihydroxy-l  :  2  :  3  :  4-tetra- 
liydroquinoline-2-carboxylic  acid).  Distillation  of  the 
latter  acid  with  calcium  oxide  yields  aniline. 

H.  Wren. 

Manufacture  of  chloro-iodo-compounds  of 
2-3jninopyridine  and  its  derivatives.  Chem. 
Fabr.  auf  Aktien  vorm.  E.  Schering. — See  B., 
1927,  572. 

Production  of  3-pyridylhydrazine  and  its 
derivatives.  Deutsche  Gold-u.  Silber-Scheidb- 
anstaltvorm.  Roessler. — See  B.,  1927,  572. 

Tautomerism  in  the  pyridine  series.  A.  E. 
Tschitschibabin  (Ber.,  1927,  60,  [A],  1607—1617). 
— The  action  of  benzoic  anhydride  on  2-methyl- 
qninoline  at  240 — 260°  affords  small  quantities  of 
liknzoyl-2-melhylquinoline,  m.  p.  189 — 190°,  and 
ferizoy  1-2-me  th  vlq  u  in  o  li  no ,  isolated  as  the  chloro- 
plahmte,  (C]7Hl30N,HCl)2PtCl4,2H20.  Similarly 
from  2-methylpyridine  and  benzoic  anhydride  the 
Aloroplatinates  of  dibenzoyl-a-picoline  and  benzoyl- 
“-picoline  (  +  2H20)  are  derived.  2-Methylpyridine 
and  bromoacetone  give  an  additive  compound,  (I) 
or  (H),  m.  p.  196°,  from  which  the  chloroplatinate 

A  /%  /n/'hn 

vMe  k  Ia  b4  :i  3  >cmc 

lSBr*CHjAc  NHBi-CH2Ac  X  "XIH' 
iL)  (II.)  (HI,) 

(C9H12ONCl)2PtCl1,  m.  p.  202°  (deeomp.)  [1  anhydrous 
4-  3H,0),  is  obtained.  Treatment  of  the  aqueous 

0  of  the  bromide  with  potassium  hydroxide 
3  separation  of  the  base  (probably 


CH2IC4H3N,CH2Ac)  ;  if,  however,  the  bromide  is 
distilled  with  steam  in  the  presence  of  sodium 
hydrogen  carbonate,  2-methylindolizine  (III),  m.  p. 
68°,  volatilises.  The  compound  resembles  indole  in 
its  behaviour  towards  light  and  air;  it  gives  the 
pine-shaving  reaction  and  the  oxalic  acid  test.  As 
vapour  and  in  dilute  solution  it  gives  a  strong  violet 
fluorescence.  Phenacyl  bromide  and  2-methylpyr¬ 
idine  give  the  compound,  C14H14QNBr4,  m.  p.  215° 
(decomp.)  after  blackening  at  210°,  from  which 
2 -phenylindolizim,  m.  p.  215°,  is  derived.  Reaction 
proceeds  less  smoothly  with  halogenated  aldehydes 
but  from  bromoacetaldehyde  and  2-methylpyridine 
indolizine,  m.  p.  75°  (the  pyrrocoline  of  Seholtz,  A., 
1913,  i,  514),  is  obtained  in  small  amount.  Bromo¬ 
acetone  and  2  :  6-dimcthylpyridine  afford  2  : 1-di- 
mcthylindolizine,  b.  p.  238 — 240°,  whilst  ‘A-phe.nyl-2- 
methylindolizine  is  derived  from  2-benzylpyridine  and 
bromoacetone.  H.  Wren. 

Derivatives  of  acenaphthpyridine.  I.  S.  U. 
Nair  and  J.  L.  Simonsen  (J.  Indian  Inst.  Sei.,  1927, 
10A,  10 — 13).— See  this  vol.,  159. 

Free  organic  radicals.  VI.  Azylium  salts, 
metallic  salts,  and  the  benzoylation  of  rrc-xylyl- 
pertpyrrolinoanthranolazyl.  R.  Scholl,  E.  Stix, 
and  H.  Semp  (Ber.,  1927,  60,  [A],  1685 — 1691 ;  cf. 
this  vol.,  675). — Arylperipj-xrolinoanthranolazyls 
differ  from  moot  organic  radicals  since  they  can 
undergo  chemical  change  without  forfeiting  their 
radical  nature.  Thus  they  are  converted  by  strong 
acids  into  crystalline  salts,  by  suitable  metallic  com¬ 
pounds  into  metallic  salts,  and  by  benzovlating  agents, 
even  when  distillation  with  steam  is  employed,  into 
crystalline  benzoyl  derivatives  u'hieh  are  themselves 
radicals  and  are  readily  converted  into  the  original 
azvls.  In  solution  they  resemble  the  free  azyls 

since  they  are  very  sensitive 
to  light  and  give  a  charac¬ 
teristic  band  spectrum.  The 
benzoyl  derivatives  are  easily 
converted  by  acids  into  rela¬ 
tively  stable  radical  salts. 
The  following  compounds 
have  been  isolated  :  py-m-xylylpenpyrrolinoanthranol- 
azylium  perchlorate ;  the  potassium  salt  of  m-xylyl- 
peripyrrolinoanthranolazyl ;  benzoyl-l-m-xylyl-l :  9-peri- 
pyrrolinoanthranolazyl  (I),  m.  p.  196°,  and  its  per¬ 
chlorate.  H,  Wren. 

Curtius  rearrangement  of  carbamyl  azides. 
Formation  of  benzpyrazolones  and  bimolecular 
carbonylhydrazines.  R.  Stolle  [with  N.  Nieland 
and.  M.  Merkle]  (J.  pr.  Chem.,  1927,  [ii],  1.16,  192 — 
204;  ef.  A.,  1924,  i,  881).— Phenylmethylcarbamyl 
azide  is  converted  in  boiling  xylene  into  1-methyl- 
benzpyrazolone,  m.  p.  154°  [hydrochloride,  m.  p.  150° 
(decomp.)]  (cf.  Milrath,  A.,  1908,  i,  1014),  together 
with  diphenyldimethylcarbohydrazide.  Phenylethyl- 
carbamyl  azide,  m.  p.  43°,  prepared  from  the  chloride 
and  sodium  azide,  yields  similarly  l-dhylbenzpyrazol- 
one,  m,  p.  134°  [ hydrochloride ,  m.  p.  83°  (deeomp.)], 
together  with  diphenyldiethylcarbazide.  Similarly 
o-tol ylmethylcarbamyl  azide,  obtained  from  o-toiyl- 
methylcarbamyl  chloride,  m.  p.  62°,  and  sodium  azide, 
gives  1  :  7 -dimethylbenzpyrazolone,  m.  p.  240°,  to- 


886 


BRITISH  CHEMICAL  ABSTRACTS, — A. 


gether  with  bis-&s-carbonyl-o-tolyhmlhylhydrazine, 

(C8H4Me*NMe-NICO*)2,  m.  p.  160°.  This  last  sub¬ 
stance  when  heated  with  aniline  in  decahydronaphth- 
alene  solution  yields  the  dimethylbenzpyrazolone 
together  with  a  small  quantity  of  what  is  probably 
4-ph  enyl  - 1  -o-tolyl  -1-meth  ylsemicarbazide .  o  -  Tolyl- 
ethylcarbamyl  chloride,  b.  p.  145°/ 12  mm.,  m,  p.  38°, 
is  converted  into  the  azide,  which  on  decomposition 
yields  7 -methyl- 1  -ethylbenzpyrazolone,  m.  p.  175°, 
bis-a.s-carbonyl-0-lolylethylhydrazine,  m.  p.  149°,  and 
a  substance,  m.  p,  39°.  The  carbonyl  compound  is 
converted  by  boiling  aniline  into  the  pyrazolone, 
diphenylcarbamide,  and  4-phenyl-l-o-tolyl-l-ethyl- 
semicarbazide,  CjH^le'NEt-NH-CO'NHPli,  m.  p. 
129°,  aiso  obtained  from  o-tolylethylhydruzine  and 
phenylcarbimide.  H.  Burton. 

1  : 8-Naphthyridine  and  its  derivatives.  G. 
Roller  (Ber.,  1927,  60,  [B],  1572—1575;  cf.  this 
vol.,  367). — The  conversion  of  2  :  4-dicbloro-l  :  8- 
naphthyridine  into  1  :  8-naphthyridine  is  accom¬ 
panied  by  considerable  difficulty  and  is  most  easily 
effected  by  hydrogen  in  the  presence  of  palladised 
charcoal  whereby  a  mixture  of  1  : 8-naphthyridine 
(identified  as  the  corresponding  chloroaurate,  decomp. 
225°)  and  a  dihydronaphthyridine  ( picrate ,  m.  p. 
173 — 175°  after  softening)  is  produced.  Methyl 
2  :  4-dihydroxy- 1  :  8-naphthyridine- 3- carboxylate  is 
converted  through  the  corresponding  amide,  m.  p. 
315°  (decomp.),  into  2 :  4-dichlcrro-3-cyano-l  :  S- 
naphihyridine,  m,  p.  212°  after  softening.  2  : 4 -Di- 
methoxy-1  :  8-naphthyridine  m,  p.  145 — 146°  after 
softening  at  144°,  is  obtained  from  2  :  4-dichloro-l  ;  8- 
naphtliyridine  and  methyl-alcoholic  sodium  meth- 
oxide.  H.  Wren. 

Preparation  of  [naphthaphenazine]  vat  dyes. 
I.  G.  Parbenind.— -Bee  B.,  1927,  578. 

Naphthazarin  and  5  :  6-dihydroxy-l  :  4-naph- 
thaquinone,  0.  Dimroth  and  H.  Roos  (Annalen, 
1927,456, 177 — 192). — The  constitution  of  1  :  4  :  5  :  S- 
tetranitronaphthalene  (A.,  1926,  297)  is  further 
established  by  its  reduction  by  stannous 
chloride  in  presence  of  formic  acid  (cf. 
Sachs,  A.,  1909,  i,  426)  to  brownish-red 
dipenmidine  dihydrochloride,  which  is 
oxidised  by  ferric  chloride  to  diperim- 
idinequinom  (I,  X=H).  When  the 
latter  is  boiled  with  20%  hydrochloric 
acid  it  yields  chlorodiperitnidine  hydro¬ 
chloride  which  is  oxidised  to  yellow 
cMorodiperimid  inequ  inon  e  (I,  X=C1). 
Similarly  a  second  chlorine  atom  may 
be  introduced. 

Nitration  of  6  -  hydroxy  -1:4-  naphthaquinone 
(Fischer  and  Bauer,  A.,  1916,  i,  718)  affords  principally 
the  6-Miiro-derivative.  This  is  reduced  by  stannous 

chloride  and  hydrochloric  acid  to  S-amino-l  :  4 :  6- 
trihydroxynaphtholene  hydrochloride ,  which  is  oxidised 
by  ferric  chloride  in  dilute  aqueous  solution  to  5  :  6-di¬ 
hydroxy-l  :  4 - na.phtha.qu inone  (o -naphthazarin),  m.  p. 
201 — 202°  [ pyridine  salt;  5-acetate,  m.  p.  155 — 160° 
(decomp.) ;  6-acetate,  m.  p.  140 — 145°,  sintering  from 
130° ;  5  :  6-diaceiate,  m,  p.  152°  (decomp.) ;  5-benzoate, 
in,  p.  160 — 170° ;  0 -benzoate}.  This  substance,  which 
has  the  formula  previously  ascribed  to  naphthazarin, 


is  unexpectedly  inferior  to  the  latter  in  dyeing  pro¬ 
perties  and  gives  a  less  intensely  coloured  black 
chromium  lake.  The  unusual  ease  with  which  it 
undergoes  5-acylation  is  explained  by  the  observation 
that  the  6-acyl  derivatives,  obtained  in  pyridine  solu¬ 
tion  are  transformed  by  acids  Into  the  corresponding 
5-acyl  derivatives.  o-Naphthazarin  and  its  6-acyl 
derivatives  give  a  positive  reaction  with  boroaeetic 
anhydride.  It  is  reduced  by  stannous  chloride  and 
hydrochloric  acid  to  1:4:5:  6-tetrahydroxynapli(ha- 
lene,  m.  p.  180°  (decomp.)  ( telra-acetate ,  m.  p.  202°), 
and  oxidised  by  manganese  dioxide  and  sulphuric  acid 
to  naphthapurpurin  (monopyridine  salt),  identical 
with  the  products  obtained  by  Jaubert  (A.,  1000,  i, 
42)  from  naphthazarin  and  by  Thiele  and  Winter 
(A.,  1900,  i,  504)  from  naphthazarin  diacetate. 
Hydroxynaphthaquinones  in  which  the  hydroxyl  and 
carbonyl  groups  are  adjacent  are  more  volatile  than 
those  with  hydroxyl  groups  in  other  positions. 

H.  E.  F  Notton, 

a-Hsematin,  Kuster’s  tetramethylhsemato- 
porphyrin,  and  Nencki's  hsematop orphyrin .  0. 
Schtoim  (Z.  physiol.  Chern.,  1927,  168,  1 — 10).— 
When  a-hiematin  is  heated  with  methyl  alcohol  con¬ 
taining  1 — 2%  of  hydrochloric  acid,  and  iron  removed 
from  the  product,  a  “  porphyrin  ”  is  formed  which  is 
regarded  as  a  derivative  of  Nencki’s  hsematoporphyrin. 
Two  different  substances  arc  obtained  when  this 
porphyrin  is  heated  for  I  hr.  with  25%  hydrochloric 
acid,  and,  by  spectroscopieal  investigation,  these 
two  products  are  identified  as  Nencki’s  hsemato- 
porphyrin  and  hsemateric  acid.  Kuster’s  tetra- 
methyllimmatoporphyrin  and  Nencki’s  hsemato- 
porphyrin  give  the  same  products.  A  state  of  equili¬ 
brium  is  probably  reached,  and  after  removal  of  the 
hmmateric  acid,  a  further  yield  of  this  acid  is  obtained 
by  heating  the  remainder  with  hydrochloric  acid. 
The  iron-free  haematin  derivative  is  probably  the 
methyl  ester  of  a-  methylhaematoporphyrin.  When 
heated  with  glacial  acetic  acid  for  several  hours, 
Nencki’s  liaematoporphyrin  is  mainly  transformed  into 
a  product  which  is  identified  spectroscopically  as 
hsemateric  acid,  and  this  is  regarded  as  a  further 
distinction  between  this  hsematoporpbyrin  ana 
ooproporphyrin,  A.  Wormall. 

Simple  method  of  preparation  of  the  iron  salt 
of  tetramethylhsematoporphyrin.  H.  Fischer 

and  F.  Lindner  (Z.  physiol.  Chem.,  1927, 168,  Jo- 
170). — This  compound  was  prepared  by  heating  Iwemin 
with  methyl  alcohol  and  sulphuric  acid,  treating  e 
reaction  mixture  with  hydrochloric  acid,  cooling,  on 
filtering.  On  keeping-,  the  filtrate  gave  the  iron  sa  , 
in,  p.  185°,  as  tetragonal  plates,  or  occasionally  a 
pointed  prisms.  Crystallisation  from  chlorolon 
methyl  alcohol  gave  only  tetragonal  plates,  not  mo 
ing  at  300°  (in  one  case  m.  p.  225°  was  observe  )• 
These  variations  in  m.  p.  are  discussed  with  rega 
to  the  possibility  of  isomeric  forms,  bub  a  compari*- 

with  the  salt  obtained  from  tetrarnethylliffiina 

porphyrin  and  ferric  chloride  in  acetic  acid  is  impo 
ble,  since  this  has  no  m.  p.  On  oxidation  with  o  o 

acid,  the  iron  salt  of  tetramethylhaimatoporpliyn 
behaves  like  tetramethylhsematoporphyrin,  an 
two  compounds  yield  the  same  methoxylatea  n 


ORGANIC  CHEMISTRY. 


S87 


(m.  p.  64°).  Iron  can  be  removed  from  combination 
with  tctramethylhsematoporphyrin,  with  simultaneous 
hydrolysis,  by  hydrobromic  acid  in  acetic  acid,  and 
crystalline  licematoporphyrin  is  obtained.  The  iron 
salt  can  also  be  reduced  readily  to  mesoporphyrin. 
Attempts  to  effect  addition  of  methyl  alcohol  by  beat¬ 
ing  with  luemin  and  acids  other  than  sulphuric  acid 
or  hydrobromic  acid,  were  unsuccessful.  Proto¬ 
porphyrin,  heated  with  methyl  alcohol  and  sulphuric 
acid,  yielded  protoporphyrin  ester  quantitatively 
and  no  tetramethylhaematoporphyrin.  Coprohcemin, 
esterified  by  hydrochloric  acid  and  methyl  alcohol, 
gave  the  ester  of  coprohrematoporphyrin  quan¬ 
titatively.  Protoporphyrin,  prepared  from  haemo- 
chromogen  and  free  from  mesoporphyrin,  on  oxid¬ 
ation  gave  traces  of  methylothylmaleinimide. 
Spectroscopic  data  for  deuteroporphyrin  and  various 
derivatives  (the  iron  salt,  copper  salt,  ester,  copper 
salt  ester,  and  the  dibromo-ester)  are  given. 

A.  Worm  ale. 

ThioltMazoles.  I.  J.  Teppema  and  L.  B. 
Sebrell  (J.  Amer,  Ghem.  Soc.,  1927,  49,  1748 — 1758). 
— Reduction  of  2  :  2'-dinitrodiphenyl  disulphide  with 
aqueous  ammonium  or  sodium  hydrosulphide,  or 
with  sodium  hyposulphite  in  aqueous  or-  alcoholic 
solution,  yields  the  corresponding  2 : 2'-diamino- 
derivative,  which  affords  1-thiolbenzthiazole  in  32% 
yield  when  boiled  with  carbon  disulphide.  A  96% 
yield  of  1-thiolbenzthiazole  is  obtained  by  treating 
the  2 : 2'-dinitrodiphenyl  disulphide  with  aqueous 
sodium  or  ammonium  hydrosulphide,  but  not  with 
sodium  hyposulphite,  in  presence  of  carbon  disul¬ 
phide.  It  is  concluded  that  the  formation  of  the 
tkiazole  derivative  is  due  to  the  interaction  of  nascent 
o-aminothiophenol  with  nascent  carbon  disulphide 
(the  former  being  derived  from  the  reduction  of  the 
disulphide,  the  latter  from  dissociation  of  sodium 
trithiocarbonate  formed  from  the  carbon  disulphide 
and  the  sodium  sulphide  or  hydrosulphide),  and  this 
conclusion  is  supported  by  the  production  of  1-thiol¬ 
benzthiazole  in  87-5%  yield  direct  from  o-chloro- 
nitrobenzene  by  treatment  with  sodium  hydrosul¬ 
phide  in  presence  of  carbon  disulphide.  1  : 4-Di- 
chloro-2-nitrobenzene  affords  similarly  i-chloro-l- 
thiolbenzthiazole,  m.  p.  192°,  whilst  4-bromo-3-nitro- 
benzenesulphonic  acid  yields  sodium  1-thiolbenzthi- 
azoje  •  4  -  sulpkonate .  1  -  Chloro  -2:4-  dinitrobenzene 

yields,  when  treated  similarly,  dithiolbenzdithiazole, 
p.  not  below  270°,  but  4-amino-l-thiolbenzthiazole, 
p.  216°,  can  be  obtained  by  reduction  of  2  :  4  : 2' :  4'- 
tetranitrodiphenyl  disulphide  with  tin  and  hydro¬ 
chloric  acid,  followed  by  treatment  with  sodium 
hydrosulphide  and  carbon  disulphide  as  above, 
probably  through  the  intermediate  formation  of  2  : 4- 
nisnothiophenol.  2-Chloro-3-nitro  toluene  affords 
analogously  \-thiol-&-methylbenzthiazole,  in.  p.  184°, 
Whilst  4-chloro-3-nitrotoluene  yields  l-thiol-i-rnethyl- 
nzlhazoh,  m,  p,  171 — 173°,  from  which  it  is  con- 
uded  that  Sebrell  and  Boord’s  product,  obtained 
°m  m-toluidine  (A.,  1924,  i,  89),  is  a  mixture  of 
e  4-  and  6-methyl  derivatives.  4-Chloro-3-nitro- 
raomacid  affords  analogously  l-thiolbenzthiazole-4- 
hdr,  ac^>  m.  p.  not  below  270°,  but  1 -thiol- 
z  ,!az°  es  °°nld  not  be  obtained  in  this  way  from 
•  5  -tetraehloro-2  :  2'-dinitrodiphenyl  disul¬ 


phide  or  2  :  4  :  2'  :  4'  -  tetrackloro  -  6  :  G'-dinitrodi- 

phenyl  disulphide.  F.  G.  Willson. 

Thiazoles.  II.  Nitration  and  reduction  of 
2-thiolbenzthiazole  and  its  substituted  deriv¬ 
atives.  J.  TfirrEMA  and  L.  B.  Sebrell  (J.  Amer. 
Chem.  Soc.,  1927,  49,  1779—1785;  cf.  preceding 
abstract). — Treatment  of  1-thiolbenzthiazole  with 
nitric  and  sulphuric  acids  affords  5-nitro-]  -thiolbenz- 
thiazole,  m.  p.  255 — 257°,  which  is  reduced  by  sodium 
hydrosulphide  to  the  5-ammo-derivative,  m.  p.  260°, 
the  structure  of  the  latter  being  established  by  its 
identity  with  the  5-amino-l-thiolbenzthiazole,  m.  p. 
283°,  obtained  by  treatment  of  the  tin-hydrochloric 
acid  reduction  product  of  o-nitro-2-aminothiophenol 
with  sodium  hydrosulphide  in  presence  of  carbon 
disulphide.  6  -  Benzylideneamino  - 1  -  thiolbenzthiazole, 
m.  p.  226°,  is  described.  Diazotisation  and  applic¬ 
ation  of  the  Sandmeyer  reaction  to  5-amino-l-thiol¬ 
benzthiazole  resulted  in  the  formation  of  yellowish- 
brown  5-chbro-l4hiolbenzthiazole  disulphide,  which 
was  reduced  directly  with  aqueous  sodium  hydro- 
sulphide  to  5-chloro-l-lhiolbenzthiazole ,  m.  p.  about 
245°.  The  latter  is  also  obtained  in  small  yield  by 
treating  1-thiolbenzthiazolc  disulphide  with  chlorine 
in  chloroform  solution  in  presence  of  iron,  followed 
by  reduction  with  sodium  hydrosulphide.  Nitration 
of  4-chloro- 1  -thiolbenzthiazoleyields  a  nriro-derivative, 
m.  p.  190 — 192°,  from  which  the  corresponding  amino- 
compound,  m.  p.  240°  (betizylidem  derivative,  m.  p. 
242°),  is  obtained  by  reduction  with  tin  and  hydro¬ 
chloric  acid.  Treatment  of  m-tolylenediamine  di¬ 
sulphide  with  sodium  hydrosulphide  in  presence  of 
carbon  disulphide  affords  i-amino-l-lhiol-5-metkyl- 
benzthiazole,  m.  p.  220°  ( benzylidene  derivative,  m.  p. 
253°),  from  which  the  corresponding  4-cWoro-deriv- 
ative  was  prepared  by  the  Sandmeyer  reaction. 

F.  G.  Willson. 

Modified  Kjeldahl  method  for  the  determin¬ 
ation  of  nitrogen  in  alkaloids  with  the  piperidine 
grouping.  A.  Guillaume  (Bull.  Sci.  pharmacol., 
1927,  4;  Ann.  Chim.  anal.,  1927,  [ii],  9,  202—203).— 
By  using  a  mixture  of  5  g.  of  sulphuric  acid,  5  g.  of 
potassium  sulphate,  and  15  c.c.  of  50%  phosphoric 
acid  and  heating  for  3-5  hrs.,  0  00651  g.  of  nitrogen 
was  found  in  sparteine  (theory  Q’0066) ;  with  1  e.c.  of 
phosphoric  acid  and  heating  for  4-5  hrs.,  0‘00672  for 
creatine  (theory  0-00673);  for  3  hrs.  with  1  c.c.  of 
acid,  0  00742  for  nicotine  (theory  0-00746);  under 
the  same  conditions  0-01148  for  pilocarpine  (theory 
0-01145) ;  for  y'-pelletierine  with  3-5  hrs.  0-0062  (theory 
0-00611);  for  pelletierine  unsatisfactory  results  were 
obtained.  II-  G.  Hewer. 

Sparteine.  R.  Wolitenstein  and  J.  Reitmann 
(Biochem.  Z.,  1927,  186,  269— 277).— Sparteine  is 
oxidised  by  sodium  hypobromite  to  a  very  stable 
dehydrosparteine,  C16HMN2,  m.  p.  173°,  [«]>«  -255-0° 

in  chloroform,  which  decolorises  acid  permanganate 
but  cannot  be  reduced  by  zinc  or  tin  and  hydrochloric 
acid,  and  does  not  add  hydrogen  chloride  or  bromide 
when  heated  with  the  aqueous  solutions  of  the  latter 
in  a  scaled  tube  at  100°.  It  gives  a  hydrochloride 
and  a  perbromide,  Ci5HMRT2Br6  (cf.  spartyrine,  A., 
1905,  i,  544).  It  is  catalytically  reduced  in  presence 
of  platinum-black  to  sparteine,  b.  p.  325°,  [a]D 
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—49*8°,  in  chloroform  (picrate,  m.  p.  201°,  [a]$ 
—  13-8°  in  chloroform).  The  bearing  of  this  work 

on  the  structure  of  sparteine  and  dehydrospar teino 
ia  discussed.  P.  W.  Clutterbcck. 

Preparation  of  derivatives  of  methylhydr- 
astinine.  E.  Merck  Chem,  Fabr. — SeeB.,  1927,572. 

Scopinium  derivative  :  reduction  to  i/i-scopine 
and  degradation  to  m-hydroxybenzaldehyde. 
M.  PoLONOvsivi  and  M.  Polonovski  (Compt.  rend., 
1927,  185,  277 — 279;  cf.  Willstatter  and  Berner,  A., 
1923,  i,  701). — By  the  action  of  hydrogen  peroxide 
on  scopolamine,  the  hydrate  of  the  A7-oxide  (I)  is 
presumably  first  formed,  followed  by  migration  of 
the  tropyl  group,  OH-C8H8-CO-  (for  which  Tr  is 
written),  from  a  C'-oxvgen  to  an  iV-oxygen  atom,  to 


This  is  converted  by  hydrobromic  acid  into 
scopinium  bromide,  m.  p.  209 — 210°,  neutral  to  litmus ; 
the  quaternary  base  {nitrate,  m.  p.  203°)  is  unstable. 
The  bromide  is  not  reduced  by  sulphur  dioxide, 
but  is  converted  by  zinc  and  hydrochloric  acid  into 
the  hydrobromide  of  a  strong  tertiary  base,  which 
is  a  geometrical  isomeride  of  scopine  (Willstatter, 
loc.  cit.),  and  is  named  \p- scopine  (III),  m.  p.  126° 
(hydrochloride,  m.  p.  257 — 
258°;  picrate,  m.  p,  229°; 
chloroplatinate,  m.  p.  223°; 
chloroaurale,  m.  p.  237 — 
238°).  ^-Scopine  gives  an 
oily  O -acetyl  derivative 
(picrate,  m.  p.  187°;  chloroaurate,  m.  p.  203°),  and  a 
methiodide,  m.  p.  249°,  which  is  degraded  to  a  mixture 
of  ^-scopine  with  other  basic  substances,  ip- Scopine 
-oxide,  C8H1303N,3H20,  m.  p.  177°,  forms  a  hydro¬ 
bromide,  m.  p.  188°,  acid  to  litmus;  it  is  reduced  by 
sulphur  dioxide  to  +scopine."  An  attempt  at  resolu¬ 
tion  of  p-scopine  d -tartrate,  m.  p.  181°,  gave  negative 
results,  in  agreement  with  the  formula  (III). 

On  heating  the  reaction  product  of  scopinium 
bromide  and  moist  silver  oxide,  methylamine  is 
evolved,  and  m-hydroxybenzaldehyde  is  obtained, 
with  ^-scopine.  E.  W.  Wignall. 

Quebracho  alkaloids.  I.  G.  Hahn  (Ber.,  1927, 
60,  [BJ,  1681 — 1084). — Although  quebrachine  and 
yohimbine  are  very  closely  similar  in  themselves 
and  their  salts,  their  supposed  identity  (ef.  Fourneau 
and  Page,  A.,  1914,  i,  862)  cannot  be  maintained. 
Quebrachine  hydrochloride,  isolated  from  the  total 
alkaloids  of  Cortex  Quebracho  bianco,  has  [a]JJ  + 102-8° 
in  water,  whereas  yohimbine  and  isoyohimbine 
hydrochlorides  have  [«]“  +103 — 104°  and  +103-8°, 
respectively.  Quebrachine,  m.  p.  235°,  has  [cc]}J 
+  54-2°  and  +107-9°  in  alcohol  and  pyridine  respect¬ 
ively,  whereas  the  similar  figures  for  yohimbine  are 
[ac]D  +53-6°  and  [<x]fj  +84-1°.  Quebrachine  hydro¬ 
chloride  is  hydrolysed  by  alcoholic  sodium  hydroxide 
to  quebrachoic  acid,  C2oH2403N2,H,0,  decomp.  269 — 
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270°,  which  has  [aj'J  +138-8°  in  pyridine,  in  which 
yohimboaic  and  tsoyohimboaic  acids  have  [a]g  +79-2° 
and  +147-0°,  respectively.  Quebrachoic  anhydride 
has  m.  p.  298°.  Ethyl  quebrachoatc  hydrochloride  has 
m.  p.  304 — 305°  (decomp.) ;  ethyl  qucbrackoate,  in.  p, 
189°,  is  not  affected  in  m.  p.  by  ethyl  yohimboate. 

H.  Wren. 

Strychnine  and  brucine.  IV.  G.  R.  Clemo, 
W,  H.  Perkin,  jun.,  and  R.  Robinson  (J.C.S.,  1927, 
1589—1627;  cf.  ibid.,  1910,  97,  305;  A.,  1924,  j, 
1337 ;  1925,  i,  831). — The  chemistry  of  stryehnidino 

(Tafel,  A.,  1892,  1012;  1898,  i,  703)  is  investigated. 
Strychnine  [methosulphate,  decomp.  282°;  metko- 
bromide,  m.  p.  320°  (decomp.)]  is  reduced  by  an 
improved  electrolytic  method  to  a  mixture  of  strvek- 
nidine,  m.  p.  246°  (methosulphate ;  methochloride, 
decomp.  310°;  metkobromide ;  methiodide;  hydriodide, 
decomp.  305°),  and  tetrahydrostrychnine,  m.  p.  202°, 
easilyseparated  by  crystallisation  from  benzene.  Since 
strychnidine  methosulphate  is  obtainable  both  from 
strychnidine  and  by  electrolytic  reduction  of  strychnine 
methosulphate,  the  nitrogen  atom  methylated  is  not 
the  amide  nitrogen  atom.  It  is  converted  by  methyl- 
alcoholic  potassium  hydroxide  into  methoxymeihyl- 
dihydrostrychnidine,  C^HjoOjNj,  m.  p.  125— 126°, 
b.  p.  235 — 237°/l  mm.  (crystallographic  data  by 
T.  V.  Barker),  a  mono-acid  base,  giving  a  hydriodide, 
methiodide,  m.  p.  278°  [(decomp.) ;  +H20,  m.  p.  175° 
(decomp.)],  and  methohydrox ide,  in.  p.  117°.  The 
base  is  converted  by  methyl  iodide  in  methyl  alcohol 
into  two  oxymethoxymelhyld ihydroslrychnidines , 
C23H30O,N2,  (A),  m.  p.  235°,  and  (B),  m.  p.  270°  B 
is  also  obtained  from  the  base  by  the  action  of  dilute 
nitric  acid  or  of  acetic  anhydride,  and  from  A  by 
boiling  with  xylene,  alcohol,  etc.  Methoxymethyl- 
dihydrostrychnidine  combines  slowly  in  boiling 
benzene  with  2  mols.  of  methyl  sulphate,  giving  two 
dimethosulphates,  from  which  two  dimethiodides,  one 
crystalline,  m.  p.  297°  (decomp.),  are  obtained.  Me 
crystalline  dimethiodide  gives  with  silver  chloride  a 
dimetliochloride,  m.  p.  255 — 257°  (decomp.), 
regenerates  the  original  base  when  treated  with  alka  i, 

and  must  be  G'20H22O ( OMe ) ( ‘.N]Me2 Cl2 ■  Oxid¬ 
ation  of  methoxymethyldihydrostryehnidine  with 

alkaline  hydrogen  peroxide  gives  the  animo-aei  , 
methoxymethylstrychnidonic  acid,  C21H2S05X2,  w  1C 
forms  an  anhydro-compomvl ,  C21H2G04X2,  m.  p.  *  ■ 
By  the  action  of  ethyl-alcoholic  potassium  hydros 
on  strychnidine  methosulphate  the  eorrespon  ng 
elhoxymelhyldihydrostrychnidine,  m.  p.  98  ,  rac  • 

Methyl-^-stryehnidine,  C20H2IO(lNMe)'5C'l  ",  ni-  P- 

203—204°,  distillable  in  a  vacuum  [hydriodide,  m.  P- 
265—270°  (decomp.) ;  methiodide, m.p.312°(deoomp  ), 
melhochloride,  m.  p.  202—203°],  is  obtained  (i)  . 
distilling  the  mother-liquors  from  the  prepara  ion 
methoxymethyldihydrostryehnidine,  (ii)  by  hea  {, 
the  dimethochloride  (m.  p.  255-257°)  of  tins  base, 

or  (iii)  by  heating  methylaeostryehnidinium  c  i  o 
(see  below).  Methyl -^-strychnidine  is  not  chan  w 
by  electrolytic  reduction,  but  is  oxidised  by  perm, 
ganate  in  acetone  at  15°  to  a  diketone, 

C21H2J03N2,  m.  p.  152°  [monoxime,  decomp.  170-no  > 
disemicarbazone,  m.  p.  252°  (decomp.)],  w‘iic  i 
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verted  by  methyl-alcoholic  potassium  hydroxide  at 
100°  into  the  isomeric  allosf rych  nido ne,  decomp. 
200 — 265°,  stable  to  permanganate  and  giving  no 
oxime  or  semiear bazone. 

When  boiled  with  dilute  sulphuric  acid,  methoxy- 
me  thyldihydros  try  chn  id  one  loses  methyl  alcohol  and 
gives  a  solution  of  two  isomeric  methylneostrych- 
nidinium  sulphates,  from  which  are  obtained  two 
iodides ,  C22H.27ON2I,  A.,  m.  p.  300°  (decomp.),  and 
B,  m.  p.  277°  {decomp. ) ;  the  corresponding  chlorides, 
A,  m,  p.  270°  (decomp.)  (crystallographic  data  by 
T.  Y.  Barker),  and  B,  m.  p.  255°  (decomp.),  are 
described. 

Electrolytic  reduction  of  methoxymethyldihydro- 
strychnidine  gives  methoxymethyltetrahydrostrychn- 
idine,  C23H3202N2,  m.  p.  220—222°,  b.  p.  230—235°/ 
1  mm.  As  a  mono-acid  base  this  compound  forms  a 
hydriodide,  m.  p.  235°  (deeomp.),  and  with  difficulty 
a  methiodide  (a),  m.  p.  227°  (decomp.),  from  which 
the  methochloride  (a)  is  obtained.  The  base  yields 
two  stereoisomeric  series  of  dimetho-salts,  (A)  and 

(B),  C20H21O(OMe)(:NMe2)<9^ j  X2.  The  dimetho- 

sulphate  (A),  formed  together  with  the  more  soluble 
(B)  isomeride  by  long  boiling  with  methyl  sulphate 
in  benzene,  is  converted  into  the  dimethiodide  (A), 
m.  p.  315°  (decomp.),  and  thence  into  the  dimetho¬ 
chloride  (A),  which  when  heated  gives  methyl-^- 
dihydrostrychnidine  (below).  The  soluble  dimetho- 
sulphate  is  similarly  converted  into  the  dimethiodide 
(.8),  decomp.  165°,  and  the  dimethochloride  (B),  which 
when  heated  gives  methoxymethyltetrahydrostrych- 
nidine.  The  dimethiodide  (J5),  when  boiled  in  dry 
mesitylene,  loses  methyl  iodide  and  yields  a  methiodide 
(6),  decomposing  at  325°  into  inethoxymcthyltetra- 
hydrostrychnidine.  It  is  suggested,  from  their 
behaviour  with  diazo-salfcs,  that  the  methiodide  (a) 

is  C20II24O(OMe)(:NMe2)<9H2j  I,  the  b  isomeride 

being  C20H24O(OMe)(:NMe)<9^J I. 

hhthyl-y-dihydrostrychnidine,  Cw  11 ^  O  ( ! NMe ) ^,9  ^ t 

m-  p.  212°  [methiodide,  m.  p.  330 — 335°  (decomp.) ; 
methochloride,  m.  p.  315°  (decomp.)],  results  when  the 
dimethiodide  (B)  or  methybieodihydrostrychnidine 
chloride  (below)  is  heated. 

By  heating  methoxymethyltetrahydrostrychnidine 
nydriodide  cautiously  at  230°,  water  and  methyl 
alcohol  arc  evolved  and  methylneodihydrostrychn- 
mnium  iodide,  C22H29ON2I,  m.  p.  350°  (deeomp.),  is 
formed.  The  chloride  has  m.  p.  345°  (deeomp.). 
Methylstryehnine  (Tafel,  A.,  1890,  1447),  m.  p. 
320°  (deeomp.),  readily  obtained  by  adding 
potassium  hydroxide  to  a  solution  of  strychnine 
methosulphate,  loses  methyl  alcohol  when  heated 
Jo  a  vacuum,  giving  normethylstrychnine,  C21H2202N2 
L methiodide ,  m.  p.  315°  (deeomp.) ;  methochloride, 
m'fv,’  1  Decomposition  of  methylstryehnine  by 
•  a  1  cohiolic  potassium  hydroxide  at  250°  yields 
n  °  >  p.  52°,  and  a  little  carbazole,  m.  p.  236° ; 
Z  y  80da-lime  carbazole  and  an  oil,  h.  p.  93°/25  mm. 

P-  which  is  probably  an  ethylindole. 
J  strychnine,  electrolytically  reduced  in  dilute 


sulphuric  acid,  gives  on  treatment  with  barium 
carbonate  methylstrychnidinium  hydrogen  carbonate, 
C22H270N2,HC03,H20,  which  with  methyl-alcoholic 
potassium  hydroxide  yields  methoxymethyldihydro- 
strychnidine,  m.  p:  126°.  C.  Hollins. 

Strychnine  and  brucine.  V.  J.  M.  Gulland, 
W.  H.  Perkin,  jun.,  and  R.  Robinson  (J.C.S.,  1927, 
1627 — 1662;  cf.  preceding  abstract). — Tafel’s  “  tetra- 
hydrobrucine,”  m.  p.  200—201°  (A.,  1902,  i,  53),  is 
identical  with  the  same  author’s  “  brucidine,”  m.  p. 
198°  (impure),  and  the  latter  name  is  adopted. 
Brucine  is  reduced  electrolytically  at  17 — 18°  to  a  mix¬ 
ture  of  brucidine,  m.  p.  203—203-5°  [dihydrochloride, 
m.  p.  310°  (deeomp.) ;  dihydriodide,  m.  p.  255° 
(deeomp.) ;  methosulphate,  m.  p.  291°  (deeomp.) ; 
methiodide,  m.  p.  322°  (deeomp.)],  and  tetrahydro- 
brucine,  m.  p.  177°  [ dihydrochloride ,  m.  p.  305° 
(deeomp.);  dihydriodide,  m.  p.  225°  (deeomp.); 
methiodide,  m.  p.  290°  (deeomp.) ;  nilrosoamine,  m.  p. 
213 — 214°  (deeomp.) ;  nitrosoamine  hydrochloride, 
m.  p.  288°  (deeomp. )],  separated  by  crystallisation 
from  methyl  alcohol  and  ethyl  acetate.  Tetra- 
hydrobrucine  is  converted  into  brucidine  by  dehydr¬ 
ation  with  phosphoryl  chloride. 

Brucine  methosulphate,  m.  p.  278°  (deeomp. ; 
Leuchs  and  Anderson,  A.,  1911,  i,  1018,  give  268°), 
gives  the  methiodide,  m.  p.  295°  (deeomp. ;  cf.  Claus 
and  Rohre,  A.,  1881,  749;  Hanssen,  A.,  1885,  63), 
from  which  the  methohydrogencarbonate,  m.  p.  202— 
203°  (deeomp.),  is  prepared.  Methylbrucine,  m.  p. 
300°  (deeomp.),  obtained  from  brucine  methosul¬ 
phate  and  hot  dilute  sodium  hydroxide,  is  electro¬ 
lytically  reduced  in  dilute  sulphuric  acid,  giving  on 
treatment  with  barium  carbonate  brucidine  metho¬ 
hydrogencarbonate,  m.  p.  265° 

(deeomp.),  convertible  by  30%  potassium  hydroxide 
solution  into  brucidine  methohy dr oxide,  (+2H20),  m.  p. 
268°  (deeomp.). 

Brucidine  methosulphate  when  heated  with  methyl- 
alcoholic  potassium  hydroxide  yields  methoxymethyl- 
dihydrobrucidine,  C25H3404N2,  m.  p.  115°,  b.  p.  265 — 
267°/l-5  mm.  [dihydriodide,  m.  p.  217 — 218°  (deeomp.)]. 
It  gives  at  100°  a  methiodide  (A),  m.  p.  190°  (or, 
-f  0-5EtOH,  179°),  together  with  a  little  oxymethoxy- 
methyldihydrobrucidine,  C25IIs}05N2,  m.  p.  277° 
(deeomp.),  and  an  intermediate  iodine-free  substance, 
m.  p.  210 — 218°;  a  dioxymethoxymethyldihydro- 
brucidine  (X),  C25H3406Na,  m,  p.  270°  (deeomp.),  may 
also  be  isolated.  The  methiodide  (A)  and  metho¬ 
chloride  (A)  regenerate  methoxymethyldiliydro- 
brucidine  by  the  action  of  methyl-alcoholic  potassium 
hydroxide.  A  dimethiodide  (A),  m.  p.  215°,  is  formed 
slowly  at  140°;  a  methosulphate  (A),  m.  p.  231 — 
232°  ‘  (deeomp.),  and,  more  slowly,  a  dimethosul - 
phale  (B)  at  100°.  The  latter  is  converted  into  a 
dimethiodide  (B),  m.  p.  290°  (+0-5H2O,  deeomp.), 
and  a  dimethochloride  (B),  which  in  boiling  nitro¬ 
benzene  loses  methyl  chloride  and  gives  the  metho¬ 
chloride  ( B ),  m.  p.  164°  (deeomp.) ;  the  corresponding 
methiodide  (B),  m.  p.  291°  (deeomp.),  has  only  been 
obtained  from  the  methochloride.  By  the  successive 
action  of  silver  sulphate  and  methyl-alcoholic  potass¬ 
ium  hydroxide  on  the  dimethiodide  ( B )  methoxy- 
methyldihydrobrucidine  is  regenerated,  but  when 
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the  dimethoehloride  ( B )  or  mctbylmeobrucidinium 
chloride  (below)  is  heated  the  product  is  methyl 
brucidine,  C24H3003N2,  m.  p.  19S — 199°  [dihydr  iodide, 
m.  p.  259°  (decomp,) ;  methiodide,  m.  p.  297°  (de¬ 
comp,)]  ;  from  the  dimethoehloride  { B )  there  is 
also  formed,  when  inorganic  salts  are  present,  a 
substance  which  seems  to  be  an  important  fission 
product  of  the  brucine  molecule.  Methyl-^-brueidine 
is  unchanged  by  electrolytic  reduction  and  by  hydro¬ 
gen  and  palladium,  but  is  oxidised  by  permanganate 
to  an  oily  brucidone,  C^HggOjN,  [semicarbazone, 
decomp.  226°  (+  1-oEtOH),  separable  into  fractions 
of  m.  p.  220 — 257°  (decomp.)].  The  colour  reactions 
of  the  reduced  brucidine  derivatives  suggest  the 

formula  (OMe)2(C20H20O)(0Me)(:NlMe)<9^|l  for 

the  methiodide  (A),  and 

(OMe)2(C20H20O)(OMe)(:iSTJIe2)<9H2jl  for  (£),  the 

more  basic  nitrogen  atom  of  brucidine  becoming  the 
less  basic  one  of  methoxymcthyddihydrobrucidine, 

Methylmobrucidinium  iodide,  m.  p.  298°  (decomp.), 
is  prepared  by  boiling  methoxymethyldihydrobruc- 
idine  with  10%  sulphuric  acid,  adding  small  excess 
of  ammonia,  acidifying  with  sulphur  dioxide  and 
adding  sodium  iodide.  The  chloride  melts  at  188°, 
or  163°  (4-HjjO).  The  sulphate  (solution)  is  unchanged 
by  electrolytic  reduction. 

By  the  action  of  dilute  nitric  acid  at  100°  methoxy- 
methyldihydrobrucidine  yields  the  mfro-derivative, 
m.  p.  276 — 278°  (-j-EtOH,  decomp.).  Oxidation 
of  the  base  with  permanganate  in  acetone  at 
—  10°  gives  two  dioxymethoxymethyldihydrobrucidines, 
C2SH3,OfiN2,  Y,  m,  p.  185 — 186°  [; methiodide ,  plates, 
m.  p.  225 — 226°,  or  needles,  m.  p.  223 — 224° 
(+  2EtOH)],  and  m.  p.  110—111°  (+0-5EtOH; 
no  methiodide  and  no  picrate),  isomeric  with  the  X 
compound,  m.  p.  270°  (above). 

Brucidine  methosulphate  reacts  with  sodium  ethoxide 
to  form  eth oxymeth yld ihydrobruc id ine  methiodide,  m.  p. 
176°  (decomp.). 

M ethoxy methyltetrahydrobrucidine,  C25H3gO(tN2,  m.  p. 
133 — 135°,  b.  p.  253°/2  mm.  [dihydr iodide,  m.  p. 
212°  (decomp.);  dihydrochloride,  decomp.  150°; 
methiodide  (A),  m.  p.  166 — 167°  (regenerating  the 
base);  melhochloride  (/!)],  is  obtained  by  electrolytic 
reduction  of  methoxymethyldihydrobrucidine.  It 
reacts  slowly  with  methyl  sulphate  to  give  a  mixture 
of  dimeihosulphates  (A)  and  (B),  from  which  are  pre¬ 
pared  the  easily  separable  dimethiodide  {A),  m.  p. 
230 — 232°  [decomp.;  dimethoehloride  (A),  glassy], 
and  dimethiodide  ( B ),  m,  p.  287°  [decomp.;  periodide 
( B ),  m.  p.  230°  (d  ecomp.) ;  dimethoehloride  (B),  m.  p. 
138°  (decomp.,  -f-lEtOH)  or  214°  (decomp.)].  The 
dimethiodide  (A)  is  also  obtained  directly  from  the 
base,  and  when  heated  yields  the  methiodide  (B), 
m.  p.  298°  (decomp.),  also  obtained  from  the  dimeth- 
iodido  ( B )  or  from  the  melhochloride  [B),  decomp.  210°, 
produced  by  heating  the  dimethoehloride  ( B ).  The 
structures  of  the  A  and  B  methiodides  are  analogous 
to  those  of  the  diliydro-eompounds, 

_  The  tetrahydro-base  is  not  changed  by  boiling  with 
dilute  sulphuric  acid,  but  methylmodihydrobrucidimum 
iodide,  C24H;(303N2I,  m.  p.  2S3°  (decomp.),  is  prepared 
from  the  glassy  chloride  obtained  when  methoxy- 


methydtetrahydrobrucidine  dihydrochloride  is  heated 
in  mesitylene  at  180°. 

M ethoxy  methyltetrahydrobrucidine  dimelhohydrogen- 
carbonate  (A),  m.  p.  92—94°  (4-5H20;  103— 104°  in 
sealed  capillary),  is  prepared  from  the  dimethiodide 
(A).  The  isomeride  (B),  m.  p.  109°  (+GH20),  from 
the  dimethiodide  ( B ),  yields  when  heated  at  135° 
the  methohydrogencarbonate  (B),  and  at  higher  tem¬ 
peratures  methyl  ■ip-dihydrobrucidine,  CUH-,0,N.p 
m.  p.  220—221°  [dihydr iodide,  m.  p.  “215-217° 
(decomp.)],  which  cannot  be  obtained  by  heating 
the  methochloride  (B)  or  dimethoehloride  (B),  more 
profound  decomposition  taking  place. 

C.  Holliks. 

Arsenic  compounds  of  the  pyridine  series.  II. 
A.  Binz  and  C.  Rath  (Annalen,  1927,  455,  127—139; 
cf.  this  vol.,  580).— Some  3-aminopyridines  have  been 
converted  through  the  diazonium  salts  into  unex¬ 
pectedly  stable  arsinic  acids  which  show  no  basic 
properties.  These  are  reducible  in  the  normal  way 
to  arsines,  arsinoxides,  and  yellow,  amorphous 
arsenopyridines.  The  preparation  of  some  of  the 
intermediate  aminopyridines  will  be  described  later. 
The  following  are  obtained  :  (a)  from  5-amino-2- 
hydroxypyridine  :  2 -hydroxy pyridine-5 -arsinic  acid, 

m.  p.  above  317°  [barium  (+HsO),  mercury,  copper, 
and  silver  salts) ;  2-hydroxy -5-pyridylamnoxide ; 

2  :  2' -dihydroxy -5  :  5' -arsenopyridine,  and  2-hydroxy-o- 
pyridylarsine ;  (6)  from  2-chloro-5-ammopyridine: 

2-chloropyridine-5-arsinic  acid,  m.  p.  178—179'’;  2- 
chloro-5-pyridylarsinoxide,  decomp.  138°;  2 : 2'-di- 
chloro- 5  :  5' -arsenopyridine,  decomp.  140° ;  2-chloro-o- 
pyrulylarsine,  decomp.  135°;  (c)  from  2-bromo-5- 
aminopyridine  :  2-bromopyridine-5-arsinic  acid ,  m.  p. 
175° ;  2-bromo-5-pyridylarsinoxide,  decomp.  159° ;  2:2'- 
dibromo- 5 : 5' -arsenopyridine ;  2-bromo-B-pyriiylardne; 
(d)  from  2-iodo-5-aminopyridine  :  2 -iodopyndine-5- 
arsinic  acid,  m.  p.  173°;  2-iodo-b-pyridylarsinoxiii, 
decomp.  145° ;  2-iodo-S-pyridylarsine,  decomp.  140°; 

2  :  2' -di-iodo-o  :  5" -arsenopyridine  ;  (e)  from  3-chloto- 
5-amino  -  2  -  hydroxypyridine  :  3  -  chloro  -  2 -hydroxy- 
pyridine-5-arsinic  acid,  m.  p.  237°;  Z-chloro --- 
hydroxy-5-pyridylarsinoxide,  decomp.  195°;  3 : 3  • 
dichloro-2  :  2' -dihydroxy -5  :  o' -arsenopyridine  ;  If) 
from  3-bromo-5-amino-2-hydroxyrpyridine :  3-brcrm- 

2- hydroxypyridine-5-arsinic  acid,  m.  p.  above  300  , 

3- bromo-2-kydroxy-5-pyridylarsinoxide,  decomp.  -3-  > 

3  :  3'-dibromo-2  :  2’  -  dihydroxy  -  5  :  5'  -arsenopyridine', 

( g )  from  3-iodo-5-amino-2-hydroxypyridme  :  ^  3-ioda- 
2-hydroxypyridine-o-arsinic  acid,  decomp.  289  ,  wmc 
loses  iodine  when  boiled  with  water ;  Z-wdo-2-hyiroxp 
5-pyridylarsinoxide,  decomp.  200°;  Z:Z-di-ioio- 
2  :  2' -dihydroxy-5  :  5' -arsenopyridine  ;  _  and  (h)  from 
2:5-  diammopyridine  :  2  -  ami  nopyridine-  5  -  arsaac 
acid,  which  gives  arsenic  acid  in  boiling  o  wa  er> 

2 -amino -5-pyridylarsinoxide,  decomp.  90,  an 
2  :  2' -diamino-5  :  5' -arsenopyridine  tetrahydrochloruie, 
decomp.  120°.  H.  E.  F.  Eottox. 

Dimagnesium  derivative  of  p-dibromobenzene. 
R.  Qctelet  (Bull.  Soc.  chim.,  1927,  [iv],  41, 

936). — Magnesium  reacts  with  an  ethereal  solution 
p-dibroruobenzene,  yielding,  in  addition  to 
monomagnesium  derivative,  about  15%  of  tie 
magnesium  compound  together  with  pp  -dibrom 
phenyl.  The  reaction  must  be  carried  out  m 


ORGANIC  CHEMISTRY. 


891 


atmosphere  of  hydrogen.  Some  dimagnesium  deriv¬ 
ative  is  formed  whether  magnesium  is  present  in 
excess  or  otherwise.  H.  Burton. 

Manufacture  of  mercurimononitro-o-cresol 
[3-nitro-4-acetoxymercuri-o-cresol  etc.]  and 
salts.  G.  W.  Raiziss,  Assr.  to  Abbott  Labora¬ 
tories.— See  B.,  1927,  573. 

Metallic  derivatives  of  thiophen.  I.  Tin 
tetra-a-thienyl  and  lead  tetra-«-thienyl.  E. 
Krause  and  G.  Renwauz  (Ber.,  1927,  60,  [15],  1582— 
1583). — The  magnesium  compound  from  2-iodothio- 
phen  is  converted  by  tin  tetrachloride  in  the  presence 
of  ether  into  tin  telra-2-thienyl,  C16H12S4Sn,  m.  p. 
150°  (corr.).  Lead  tetra-2-thienyl,  m.  p.  154-5°  (corr.), 
is  produced  analogously  from  lead  dichloride.  The 
compounds  resemble  closely  the  corresponding  tetra- 
phenyl  derivatives.  H.  Wren. 

Transformations  of  lead  diphenyl  dihalides. 
L.  Zechmeister  and  J.  Csabay  (Ber.,  1927,  60,  [B], 
1617 — 1621). — Lead  diphenyl  di-iodide  is  converted 
by  silver  cyanide  in  methyl-alcoholic  suspension  into 
lead  diphenyl  dicyanide,  decomp.  245 — 255°,  which  is 
stable  towards  water  at  160°  but  is  converted  by 
dilute  nitric  or  hydrochloric  acids  into  lead  diphenyl 
dinitrate  and  lead  diphenyl  dicliloride.  Lead  di¬ 
phenyl  di-iodide  is  rapidly  and  quantitatively  con¬ 
verted  by  similar  methods  into  the  bromide  or  the 
chloride  and  the  bromide  into  the  chloride.  Potass¬ 
ium  hydroxide  in  ethyl-alcoholic  solution  converts 
the  lead  diphenyl  dihalides  into  lead  diphenyl  oxide, 
whereas  in  methyl-alcoholic  solution  a  basic  iodo- 
derivative  of  somewhat  varying  composition  is 
obtained  from  the  di-iodide. 

Lead  tetraphenyl  distils  unchanged  at  about  240°, 
whereas  at  270°  it  is  partly  decomposed  into  lead  and 
diphenyl.  Lead  diphenyl  oxide  at  270°  gives  a 
similar  sublimate  and  a  residue  of  lead  oxide.  The 
basic  iodo-compound  (see  above)  yields  lead  tetra¬ 
phenyl  at  240°  and  diphenyl  at  270°.  Lead  diphenyl 
dibromide  remains  almost  unchanged  at  240°  or 
2'0°.  H.  Wren. 

Constitution  of  proteins.  K.  Sbibata  (Acta 
ihytoehim.,  1926,  2,  193 — 198). — Glycine,  alanine, 
leucine,  tyrosine,  and  tryptophan,  when  heated  with 
a  mixture  of  asparagine  and  glycerol  at  170°  give  dark, 
pasty  nmses,  the  methyl-alcoholic  solutions  of  which 
ai  Precipitated  by  the  addition  of  barium  or  calcium 
chloride.  The  resulting  hygroscopic  powder,  obtained 
hy  such  a  process  and  containing  ash,  has  many 
protem  characteristics  since  it  is  readily  soluble  in 
water,  is  not  easily  dialysable,  and  gives  the  protein 
co  our  reactions.  It  is  precipitated  from  aqueous 
“°  |I0n  by  silver  nitrate  and  other  heavy  metal  salts, 
ana  by  acidified  tannic  acid  solution,  and  is  flocculated 
J  saturation  with  ammonium  sulphate.  It  contains 
0  free  amino-acid  and  gives  a  strong  anhydride 
'ac  1011  with  alkaline  sodium  picrate  or  dinitrobenzo- 
hr  S(v'*tl0ns-  Loss  complex  anhydride  formation  is 
ought  about  by  heating  asparagine  alone  with 
mjcf  whence  it  is  concluded  that  the  resulting 
riil-o(UrC  con*?ms  diketopiperazine-2  :  5-diacetamide, 
l-RiJ-piperazille-2-ac^io  acid-5-acetamide,  and  di- 
Piperazme  -2:5-  diacetic  acid.  From  alcoholic 


solutions  of  the  mixture  neutral  salts  or  many 
metallic  hydroxides  precipitate  a  polymeride  con¬ 
taining  2  mols.  of  these  diketopiperazine  derivatives 
with  one  atom  of  a  bivalent  metal.  This  polymeride 
after  removal  of  the  metal,  is  hydrolysed  to  aspartic 
acid  by  long  boiling  with  hydrochloric  acid  or  to 
aspartylaspartic  acid  by  cold  barium  hydroxide  solu¬ 
tion.  It  serves  as  a  nutrient  for  A&pergillus  and 
Penicillium.  It  is  concluded  that  these  experiments 
support  the  anhydride  constitution  of  proteins. 

L.  M.  Clark, 

Nucleotides  of  triticonucleic  acid.  H.  O.  Cal- 
very  and  D.  B.  Remsen  (J.  Biol.  Chem.,  1927,  73, 
593 — 597). — Triticonucleic  acid  was  hydrolysed  with 
cold  dilute  sodium  hydroxide  and  the  nucleotides  were 
prepared  by  the  method  of  J  ones  and  Perkins  (A.,  1925, 
i,  182)  with  the  modification  that  the  solution  of  lead 
salts  was  highly  concentrated  and  treated  with  alcohol ; 
this  prevented  the  loss  of  uracil  nucleotide  owing 
to  the  solubility  of  its  lead  salt  in  presence  of  sodium 
acetate.  There  were  isolated  guanine,  adenine, 
cytosine,  and  uracil  nucleotides;  the  hypothesis 
of  the  identity  of  triticonucleic  acid  with  yeast-nucleic 
acid  is  therefore  supported.  C.  R.  Harington. 

Determination  of  carbon  in  organic  substances 
in  the  wet  way.  II.  Determination  of  halogens 
and  of  nitrogen.  B.  Lustig  (Biochem.  Z.,  1927, 
185,  349 — 354;  cf.  this  vol.,  6S7). — After  destruction 
of  organic  matter  by  boiling  with  acid  permanganate 
in  presence  of  platinum,  the  nitrogen  in  the  residual 
solution  can  be  determined  by  the  method  of  Devarda 
(A.,  1893,  ii,  343) ;  this  is  applicable  to  all  nitrogenous 
substances  except  azo-  and  diazo-compounds.  For 
the  determination  of  chlorine  and  bromine,  the 
oxidation  is  conducted  in  presence  of  silver  nitrate; 
the  residual  solution  is  treated  with  hydrogen  peroxide 
and  nitric  acid,  the  silver  halide  filtered  off,  dissolved 
in  ammonia,  and  titrated.  Iodine,  if  present,  is 
liberated  from  the  residual  solution  by  treatment 
with  ferric  ammonium  alum  (after  removal  of  excess 
of  permanganate  with  oxalic  acid),  steam-distilled 
into  a  solution  of  potassium  iodide,  and  titrated. 

C.  R.  Harington. 

Direct  iodometric  determination  of  dextrose. 
A.  Voorhies  and  A.  M.  Alvarado  (Ind.  Eng.  Chem., 
1927,  19,  848 — 849). — Dextrose  is  readily  oxidised 
by  iodine  to  gluconic  acid  at  ordinary  temperatures 
in  a  strongly  alkaline  medium,  and  preliminary 
results  indicate  that  the  reaction  may  provide  a  new 
method  for  its  determination.  In  presence  of  weak 
alkalis,  e.g.,  JV-sodium  hydrogen  carbonate  solution, 
dextrose  is  not  completely  oxidised  to  gluconic  acid 
by  iodine  even  at  70°.  W.  J.  Powell. 

Determination  of  allantoic  acid  in  the  form  of 
xanthylcarbamide.  R.  Fosse  and  (Mlle.)  V. 
Bossuyt  (Compt.  rend.,  1927,  185,  308 — 310;  cf. 
Fosse,  A.,  1926,  548). — Allantoic  acid  is  determined 
by  acid  hydrolysis  to  carbamide,  which  is  precipitated 
as  xanthylcarbamide ;  dilute  acids  do  not  hydrolyse 
alloxan,  "although  uroxanic  acid  gives  carbamide. 
Allantoic  acid  is  present  in  the  juice  expressed  from 
Acer  pseudoplalanus,  which  yields  0-68  g.  from  1  kg. 
of  fresh  leaves,  corresponding  with  2-70  g.  from  1  kg.  of 
dried  leaves.  E.  W.  Wignall. 
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Spectrophotometric  determination  of  pigments 
in  the  presence  of  coloured  impurities.  A.  Treibs 
(Z.  physiol.  Chem,,  1927,  168,  68 — 91). — Extinction 
coefficients  have  been  determined  for  pyridine  solu¬ 
tions  of  hsemin,  lisemoehromogen,  coproporphyria, 
and  the  copper  salt  of  coproporphyrin  in  O-liY-sodium 
hydroxide.  Pyridine,  specially  purified  by  warming 
with  chromium  trioxide,  treating  with  potassium 
hydroxide,  and  distilling  in  a  vacuum  over  potassium 
hydroxide,  must  be  used  for  the  determinations, 
but  the  presence  of  10%  of  water  in  the  pyridine 
does  not  affect  the  extinction  coefficients  of  hsemo- 
chromogcn  and  coproporphyrin.  Mixtures  of  hsemin 
and  coproporphyrin  give  additive  effects.  Details 
arc  given  of  the  determination  of  the  concentration 
of  luemin  and  coproporphyrin  in  pyridine  extracts  of 
yeast,  and  of  the  procedure  for  the  determination  of 
hsemin  in  yeast.  A.  Wormall. 

Determination  of  tyrosine  and  tryptophan  in 
proteins.  0.  Folin  and  V.  Ciocalteu  (J,  Biol. 


Chem.,  1927,  73,  627 — 650). — Addition  of  lithium 
sulphate  to  the  original  reagent  of  Folin  and  Looney  (A., 
1922,  ii,  539}  prevents  the  formation  of  turbidity 
during  the  colorimetric  determination  of  tyrosine; 
a  large  excess  of  the  modified  reagent  may  therefore 
be  used,  and,  in  this  way,  true  proportionality  of 
colour  development  is  obtained  botli  with  tyrosine 
and  tryptophan.  Moreover,  the  degree  of  colour 
given  by  these  two  substances  is  in  inverse  proportion 
to  their  mol.  wt.,  so  that  standard  solutions  of  tyrosine 
may  be  used  for  the  determination  of  tryptophan. 
Tyrosine  itself  is,  however,  more  conveniently 
determined  by  a  modification  of  Millon’s  reaction 
(described). 

Figures  are  given  for  the  tyrosine  and  tryptophan 
content  of  a  number  of  proteins  determined  in  this 
way;  in  general,  the  figures  are  higher  for  tyrosine 
and  lower  for  tryptophan  than  those  obtained  by 
the  method  of  Folin  and  Looney  ( loc .  cit.).  A  method 
for  purifying  mercuric  sulphate  is  described. 

C.  R.  Harington, 
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Variations  in  the  pu  and  hydrogen  carbonate  of 
the  plasma  and  of  the  alveolar  carbon  dioxide 
during  forced  breathing.  E.  H.  Lepper  and  M. 
Martland  (Biochem.  J.,  1927,  21,  823 — 830). — 
During  forced  breathing  the  pu  of  the  blood  rises 
rapidly,  reaching  a  maximal  increase  of  0-20 — 0-24 
in  10 — 15  min.  When  forced  breathing  is  stopped  the 
pn  falls  rapidly,  returning  to  normal  within  5  min. 
The  rise  in  the  pu  corresponds  with  the  alteration 
found  in  the  concentration  of  the  hydrogen  carbonate 
of  the  plasma  and  the  tension  of  carbon  dioxide  in 
the  alveoli  respectively.  S.  S.  Zilva. 

Influence  of  meals  on  the  rise  of  the  hydrogen- 
ion  concentration  of  the  blood  during  hyperpnoea. 
E.  H.  Lepper  and  M.  Martland  (Biochem.  J.,  1927, 
21,  831 — 833). — In  forced  breathing  experiments 
carried  out  3  or  more  hrs.  after  meals  the  pn  of  the 
blood  rises  more  slowly  and  the  maximum  change  is 
less  than  in  similar  experiments  performed  within 
2  hrs.  after  food.  Under  the  former  conditions  the 
alveolar  carbon  dioxide  cannot  be  reduced  to  the  same 
extent  by  the  same  rate  and  depth  of  respiration. 

S.  S.  Zilva. 

Dispersed  phase  of  the  blood-corpuscles.  R. 

Eoe  (Biochem.  J.,  1927,  21,  967 — 970). — By  means  of 
various  methods  of  determination,  the  volume  of  the 
dispersed  phase  of  the  blood-corpuscle  is  found  to 
approach  very  nearly  to  the  percentage  of  dry  matter 
of  the  blood-corpuscles,  which  result  is  nob  in  accord¬ 
ance  with  those  obtained  by  Gough  (A.,  1924,  i,  583). 

S.  S.  Zilva. 

Structure  of  the  cell  membrane  on  the  basis  of 
a  new  method  of  surface  tension  determination. 
S.  Mudd  and  E.  B.  H.  Mudd  (Biochem.  Z.,  1927, 
186,  37S — 390). — The  methods  of  the  authors  (J. 
Exp.  Med.,  1924,  40,  633 ;  1926,  43,  127)  have  been 
used  for  mammalian  red  blood-cells,  human  poly¬ 


morphonuclear  leucocytes,  rabbit’s  blood  platelets, 
bacteria,  and  spermatozoa  (human  and  guinea-pig). 
The  influence  of  immune-serum  on  the  surface  of  cells 
has  been  studied  and  it  is  found  that  the  haunoiytic 
amboceptor  attaches  itself  mainly  to  the  alcohol- 
soluble  material  of  the  red  blood-cell  surface,  whilst 
the  agglutinin  probably  attaches  itself  in  the  first 
place  to  the  protein;  the  binding  of  anti-bodies  is 
similar  to  that  of  agglutinin.  No  difference  can  be 
observed  between  the  interfaeial  behaviour  of  a 
denatured  “  immune  ”  globulin  and  that  of  maximal 
sensitised  acid-fast  bacteria,  both  in  sodium  chloride 
solution,  and  this  is  regarded  as  support  for  the  vi e* 
that  maximal  sensitised  bacteria  are  coated  with  a 
film  of  denatured  globulin.  A.  Wormall. 

Sulphurous  compounds  of  haemoglobin. 
Dalla  Volta  (Arch,  anthrop.  crim.  Lombroso,  19-0! 
46,  No.  4).— -When  a  few  drops  of  freshly-prepared 
ammonium  sulphide  solution  saturated  with  hydroxyl- 
amine  hydrochloride  or  sulphate  are  added  to  a  dilute 
solution  of  oxidised  blood,  an  olive-green  colour  is 
produced;  the  two  typical  absorption  bands  o 
oxyhemoglobin  fade,  and  a  wide  band  appears  ui  the 
orange.  The  compound  produced  is  termed  chloro- 
hcemoglobin.  The  formation  of  a  green  coloration  on 
injection  of  a  saturated  solution  of  hydroxylanune 
into  putrefying  cadavers  (the  reaction  indicating  t  e 
first-  stages  of  gaseous  putrefaction)  shows  tna 
hydrogen  sulphide  and  ammonia  are  present  m  putre¬ 
fied  tissues.  If  a  saturated  aqueous  solution 
hydroxylamine  is  saturated  with  hydrogen  suipW 
and  added  to  a  blood  solution,  there  is  formed  oxyge 
a-ted  sulpliohsemoglobin,  which  rapidly  changes 
hsematin,  but  not  to  chlorohsemoglobin. 

Chemical  Abstracts. 

Complex  carbohydrates  in  blood.  I.  E  ec 
of  taka-diastase  and  of  emulsin  on  re  ucin^ 
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power  of  blood.  E.  Gabbe  (Biochem.  Z.,  1927, 
187,  57 — 71). — The  reducing  power  of  blood  was 
increased  30—40%  by  the  action  of  taka-diastase  at 
psl  5-3 ;  the  effect  was  not  obtained  with  plasma  but 
was  obtained  in  still  higher  degree  with  suspensions  of 
washed  red  blood-eorpuseles.  Similar,  but  somewhat 
less  marked  effects  were  obtained  with  emulsin. 

C.  R.  Harington. 

Catalase  content  of  blood  at  high  altitudes. 
A.  I.  Alexeev  (Biochem,  Z.,  1927,  187,  92 — 97). — 
The  catalase  content  and  the  viscosity  of  the  blood  of 
inhabitants  of  high  altitudes  both  undergo  a  reduction 
of  about  12%  between  morning  and  evening. 

C.  R.  Harington. 

Inorganic  sulphates  in  human  blood.  R.  F. 
Loeb  and  E.  M.  Benedict  (J.  Clin.  Invest.,  1927,  4, 
33 — 6). — The  normal  sulphate  content  of  human 
blood-serum  varies  between  0-40  and  TOO  milliequiv. 
per  litre.  In  nephritis  with  nitrogen  retention,  the 
sulphate  increases  and  may  reach  10  milliequiv.  per 
litre.  Chemical  Abstracts. 

Solubility  and  distribution  of  chloroform  in 
Mood.  H.  WlNTERSTEitf  and  E.  Hirschbbrg  (Bio¬ 
chem.  Z.,  1927,  186,  172— -177).— The  maximal 
solubility  of  chloroform  at  the  ordinary  temperature 
in  distilled  water  is  0-55%,  in  physiological  saline, 
0-50%,  in  serum,  0-56 — 0-77%,  and  in  whole  blood, 
0-75— -0-86%.  Near  saturation,  the  corpuscles  con¬ 
tain  twice  as  much  chloroform  as  the  plasma,  whereas 
at  low  concentrations  the  corpuscles  may  contain 
four  to  six  times  as  much  as  the  plasma. 

P.  W.  Clutterbhck. 

Hydrolysis  of  blood  pigments  by  alkali.  H. 
Waelsch  (Z.  physiol.  Chem,,  1927, 168,  188—195).— 
By  careful  hydrolysis  of  washed  ox  corpuscles  with 
1'5%  sodium  hydroxide  at  85°,  followed  by  acidific¬ 
ation  and  electrodialysis,  a  pigment  has  been  separated 
which  contains  the  whole  of  the  iron  and  probably 
the  whole  of  the  prosthetic  portion  of  the  original 
hemoglobin,  still  in  combination  with  small  amounts 
of  amino-acids  derived  from  the  globin  portion  of  the 
conjugated  protein.  Proline  and  alanine  have  been 
identified  as  forming  the  greater  part  of  these  amino- 
acids.  By  boiling  oxyhemoglobin  solution  with  2% 
sodium  hydroxide  for  96  hrs.,  26%  of  the  globin- 
mtrogen  is  obtained  as  free  ammonia.  H.  D.  Kay . 

Absorption  in  the  ultra-violet  by  porphyrins. 

"■  Hatjsmann  and  O.  Krumpel  (Biochem.  Z.,  1927, 
203 — 212). — The  ultra-violet  absorption  spectra 
of  arid  and  alkaline  hsematoporphyrin,  of  the  tetra- 
naethyl  esters  of  hsematoporphyrin  and  coproporphyrin 
of  the  octamethyl  ester  of  uroporphyrin  in  chloro- 
orm  are  described.  P.  W.  Clutterbuck. 

interaction  of  a  finely-divided  lead  suspension 
?  Mood-serum,  Ringer  solution,  and  aqueous 
in.v?  n.a*e  s°hition.  J.  Brooks  (Biochem.  J., 
706 — 776). — The  final  values  obtained  for 
e  ratio  g.-atoms  of  phosphorus  bound  to  g. -atoms 
tert  Presenh  correspond  with  the  formation  of  the 
hosphate  in  the  aqueous  phosphate  solution, 
win,  +{=®r  so^uki°n  and  serum  the  ratio  corresponds 
instp  sec°ndary  phosphate.  Using  lead  acetate 
forme  i  -  suspension  the  secondary  phosphate  is 
111 8erum  and  the  tertiary  salt  in  the  other  two 


cases.  From  the  rate  of  disappearance  of  the  phos¬ 
phate  ions  it  is  concluded  that  the  lead  particles  are 
rapidly  oxidised  to  the  hydroxide,  which  in  its  turn 
quickly  combines  with  the  phosphate.  About  90% 
of  the  combined  phosphate  is  thus  removed  from  the 
solution.  The  remaining  10%  combines  at  a  much 
slower  rate  with  the  lead  carbonate  in  suspension. 
The  results  obtained  with  a  suspension  of  lead  carbon¬ 
ate  alone  show-  that  the  velocity  of  this  latter  reaction 
is  not  governed  by  the  rate  of  diffusion  of  the  phosphate 
ions  to  the  reaction  surface  of  the  particles  but  by  the 
slow  chemical  reaction  at  the  surface.  No  detectable 
amount  of  ionic  lead  was  found  in  the  small  volume  of 
ultrafiltrates  from  the  mixture  of  serum  or  Ringer 
solution  and  the  lead  suspension.  The  rate  of  settling 
of  lead  suspension  at  the  ordinary  temperature  and 
at  37-5°  is  in  the  following  order  :  Ringer’s  solution> 
water,  serum  >  phosphate  solution.  The  particles 
of  the  lead  suspension  are  negatively  charged. 

S.  S.  ZlLVA. 

Physico-chemical  investigation  of  irradiated 
proteins.  I.  Changes  of  serum-albumin  during 
ultra-violet  irradiation  and  their  relationship  to 
heat-coagulation.  M.  Spiegel-Adolf  (Biochem. 
Z.,  1927,186,  181 — 193). — Serum-albumin,  free  from 
electrolytes,  coagulates  under  the  action  of  ultra¬ 
violet  light  in  the  same  way  as  by  heating  but  the 
coagulum  cannot  be  converted  into  a  water-soluble 
product  by  treatment  with  sodium  hydroxide  and 
dialysing  as  with  the  hcat-coagulmn.  Serum- 
albumin  can  be  salted  out  after  irradiation  in  presence 
of  hydrochloric  acid,  but  not  after  heating  in  presence 
of  acid.  On  the  other  hand,  serum-albumin  heated 
or  irradiated  in  presence  of  sodium  hydroxide  show's 
the  same  behaviour  to  neutral  salts.  The  presence 
of  larger  concentrations  of  neutral  salts  docs  not 
prevent  the  coagulation  of  serum-albumin  during 
irradiation  but  the  presence  of  multivalent  ions  does 
inhibit  precipitation.  Potassium  thiocyanate,  in 
opposition  to  its  effect  on  heat-coagulation,  is  able 
neither  to  inhibit  the  coagulation  by  ultra-violet  light 
nor  to  bring  the  coagulum  into  solution. 

P.  W.  Clutterbhck. 

Destruction  of  organic  substances  for  micro- 
determination  of  phosphorus  in  blood.  M. 
Machebceuf  and  G.  Zwilling  (Bull.  Soc.  Chim.  biol., 
1927,  9,  697 — 699). — A  mixture  of  2  e.e.  of  serum 
and  1  c.c.  of  sulphuric  acid  is  heated  for  10  min. 
To  the  cooled  solution  2  c.c.  of  nitric  acid  are  added 
and  heating  is  continued  for  15  min.  until  tbe  nitrous 
fumes  disappear.  After  cooling,  0-2  g.  of  powdered 
potassium  permanganate  is  added,  and  the  mixture 
heated  gently  after  the  initial  reaction  has  subsided. 
If  the  product  is  not  colourless  a  further  0-2  g.  of 
permanganate  may  be  added  and  the  mixture  heated 
to  complete  the  destruction  of  the  organic  material. 
For  each  0-2  g.  of  potassium  permanganate  used 
0-11  c.c.  of  sulphuric  acid  must  now  be  added  before 
determination  of  the  phosphorus  as  ammonium 
phosphomolybdate  (cf.  A.,  1926,  1067). 

W.  0.  Kermack. 

Micro-determination  of  phosphoric  acid  com¬ 
bined  as  ester  in  blood  and  serum.  M.  Mache¬ 
bceuf  (Bull.  Soc.  Chim.  biol.,  1927,  9,  700  702).— 
The  proteins  are  precipitated  by  trichloroacetic  acid 
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and  the  total  phosphoric  acid  in  the  filtrate  is  deter¬ 
mined  by  the  application  of  the  nitrosulphuric  acid 
ammonium  molybdate  method  of  the  author  (cf.  A., 
1926,  1067).  The  inorganic  phosphate  in  the  filtrate 
is  determined  by  the  addition  of  sulphuric  acid, 
ammonium  nitrate,  and,  after  brief  heating  on  the 
water-bath,  of  ammonium  molybdate.  The  phospho- 
molybdatc  which  separates  is  determined  as  previously 
described  (cf.  this  vol.,  370).  The  difference  between 
the  two  determinations  gives  the  amount  of  the 
phosphoric  esters  present.  W.  0.  Kermack. 

Colorimetric  determination  of  sodium  in  0-1 
c.c.  of  serum  or  blood.  S.  Yoshimatstj  (Tohoku 
J.  Exp.  Med.,  1927,  8,  496 — 500). — Sodium  is  pre¬ 
cipitated  as  pyroantimonato,  which  is  dissolved  in 
hydrochloric  acid;  the  antimony  is  converted  into 
the  sulphide  with  sodium  sulphide,  and  determined 
colorimetrically.  The  deviation  from  Kramers’ 
method  is  ±3%.  Chemical  Abstracts. 

Body-fluid  of  the  silkworm.  S.  Bito  (Bull. 
Agric.  Chem.  Soc.  [Japan],  1926,  2,  167). — The  com¬ 
position  varies  with  the  stages  of  metamorphosis; 
sugar,  cholesterol,  and  lecithin  are  present.  The  blood 
of  the  female  is  higher  in  organic  and  lower  in  inorganic 
substances  than  that  of  the  male.  The  magnesium 
and  phosphorus  contents  are  high,  and  those  of 
potassium,  sodium,  calcium,  silicon,  and  sulphate 
are  low.  The  manganese  content  is  higher  than  in 
mammals.  Chemical  Abstracts. 

Behaviour  of  vitally  important  amino-acids 
during  the  incubation  of  the  hen's  egg.  II. 
Cystine  and  cysteine.  Changes  in  creatine  and 
creatinine  during  the  incubation  of  the  hen’s  egg. 
Y.  Sendju  (J.  Biochem.  [Japan],  1927,  7,  175 — 180, 
181 — 189). — The  cystine  content  of  the  hen’s  egg 
diminishes  during  incubation,  and  is  practically  absent 
from  the  yolk  after  the  19th  day,  when  the  entire 
cystine  content  is  in  the  embryo.  -  The  creatinine 
of  the  albumin  and  yolk  disappears  after  the  14th 
day,  whilst  that  of  the  embryo  increases  steadily. 
The  creatine  content  of  the  embryo  also  increases. 

Chemical  Abstracts. 

Plasmalogen.  II.  Occurrence  of  plasmalogen 
in  animals.  K.  Imhauser  (Biochem.  Z.,  1927,  186, 
360 — 375). — The  aldehyde,  plasmal,  is  widely  dis¬ 
tributed  as  the  precursor  (plasmalogen)  and  is  found 
in  the  cells  of  all  animal  organisms.  The  plasmalogen 
contents  of  various  tissues  and  organs  of  several 
animals,  including  man,  have  been  compared  and 
similar  results  have  been  obtained  with  different 
animals.  The  white  matter  of  the  cerebellum,  and 
the  suprarenal  cortex  are  specially  rich  in  this  sub¬ 
stance,  and,  in  general,  a  high  plasmalogen  content 
is  found  for  organs  rich  in  lipins.  Using  the  colour 
reaction  of  Feuigen  and  Imhauser  (this  vol.,  369),  the 
plasmalogen  content  of  the  sera  of  different  animals 
has  been  determined  and  the  effect  on  these  values  of 
certain  factors  studied.  Significant  differences  are 
observed,  the  highest  values  being  obtained  with  the 
ox  and  cow,  the  lowest  with  the  sheep,  goat,  pig,  and 
rabbit,  whilst  human  serum  gives  medium  or  moder¬ 
ately  high  values.  No  great  differences  are  observed 
between  the  sexes,  although  the  female  animal  usually 
gives  a  slightly  higher  value  than  the  male.  The 


diet  has  a  marked  influence  on  the  serum  plasmalogen, 
and  with  the  dog  a  meat-free  diet  causes  the  value  to 
fall  to  a  low  minimum;  a  vegetable  diet  has  no 
influence.  Age  is  another  important  factor,  since 
calves  give  distinctly  lov-er  values  than  do  the  ox  and 
cow.  A.  Wormall. 


Magnesium  content  of  normal  rats  at  different 
ages.  G.  Medes  and  G.  J.  Humphrey  (J.  Biol. 
Chem.,  1927,  74,  149 — 151). — The  absolute  amount 
of  magnesium  in  growing  rats  increased  up  to  90 
days  of  age,  whilst  the  relative  amount  decreased  after 
60  days ;  differences  between  the  sexes  were  insignifi¬ 
cant  in  comparison  with  the  age  variations. 

G.  R.  Harington. 

Arginine  content  of  some  proteins  and  of 
normal  organs  and  organs  showing  amyloid 

degeneration.  O.  Furth  and  0.  Deutschberqer 
(Biochem.  Z.,  1927,  186,  139 — 154).— The  method  of 
Kossel  and  Gross  (A.,  1924,  ii,  211)  for  the  determin¬ 
ation  of  arginine  in  pure  proteins  is  modified  and  made 
applicable  to  its  determination  in  organs.  The  argin¬ 
ine  contents  of  the  following  are:  gelatin,  9%; 
haemoglobin,  4-4% ;  fibrin  and  Witte’s  peptone,  7%; 
serum-albumin  and  globulin,  6-1%,  caseinogen,  5-2%; 
egg-albumin,  6%;  egg-globulin,  4-1%;  legumin, 
11-4%;  keratin,  4-7%  ;  fibroin,  T5% ;  sericin,  4-3%; 
pancreatic  nucleoprotein,  10%  ;  human  kidney,  liver, 
and  spleen,  between  6-5  and  8J%.  Organs  showing 
amyloid  degeneration  have  the  same  arginine  content 
as  normal  organs  (cf.  A.,  1925,  i,  1505;  1926,  967). 

P.  W.  CLtlTTERBUCK. 


Lithium  and  strontium  in  human  teeth  and. 
bones.  A.  Desorez  and  J.  Me u step.  (Compt.  rend., 
1927,  185,  160— 163).— When  the  calcium  in  the  ash 
of  human  bones  or  teeth  is  separated  into  phosphate 
and  carbonate  portions,  lithium  is  found  (spectro- 
graphically)  in  the  phosphate  and  strontium  in  the 
carbonate  fraction.  These  elements  thus  probably 
pass  from  the  blood  into  the  tissues  without  changing 
their  chemical  state  (cf.  A.,  1923,  i,  403). 

B.  W.  Anderson. 

Crystalline  lens.  II.  Modifications  of  the 
ultramicroscopic  structure  of  the  crystalline  lens 
by  salts,  alkalis,  and  acids.  D.  Cattaneo  (A  i 
R.  Accad.  Lincei,  1927,  [vi],  5,  711 — 716). — Ultra- 
microscopic  observations  have  been  made  oi 
modifications  produced  in  the  crystalline  lens  by  0 
action  of  hypertonic,  isotonic,  and  hypotonic  so  n 
tions  of  sodium  hydroxide,  hydrochloric  acidfi  a1 
sodium  chloride. 


Lust. 


Alcohol  content  of  normal  placental  tissue. 
W.  D.  McNally,  H.  C.  Embree,  and  C.  A.  busi 
(J.  Biol.  Chem.,  1927,  74,  219—222).— The  tissue  vas 
minced,  acidified  with  tartaric  acid,  and  subje 
to  steam-distillation ;  the  distillate  was  fraction* 
and  the  fraction  containing  volatile  substances  ^ 
distilled  in  presence  of  silver  nitrate  and  soc 
hydroxide ;  the  alcohol  in  the  final  distillate  w  as  c  e 
mined  by  a  modification  of  the  method  ™ 

(A.,  1913,  ii,  800).  Normal Placenta^ntem«S 
0-0052%  of  alcohol.  C.  R.  Hampton. 

Enzymes  of  the  skin.  VIII.  J-  "W 
Formation  of  lactic  acid  in  the  skin  and  e 
thereon  of  various  rays.  T.  Ikebata  (  10 
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Z,,  1927,  186,  43 — 53). — Fresh  skin  of  normal  and 
diabetic  human  subjects  and  of  normal  guinea-pigs 
and,  to  a  less  extent,  skin  of  the  cadaver  can  form 
lactic  acid  from  carbohydrate,  most  readily  from 
kevulose.  Insulin  does  not  influence  this  power  to 
form  lactic  acid  in  the  case  of  fresh  human  slrin,  hut 
increases  it  in  the  case  of  the  skin  of  diabetics  and  of 
the  cadaver.  This  power  is  reduced  somewhat  by 
irradiation  with  normal  sunlight,  the  injury  being 
greater  with  strong  artificial  sunlight  and  greatest 
with  X-rays  {cf.  A.,  1926,  94,  866,  10G0). 

P,  W.  Clutterbuck. 

Preparation  of  vital  neutral-red.  M.  Phillips 

and  B.  Coiien  (Stain  Tech.,  1927,  2,  74 . 79).— 

Neutral-red  iodide,  suitable  for  vital  staining,  was 
prepared  by  condensing  nitrosodimethylanilinc  hydro¬ 
chloride  with  m-tolylenediaminc.  The  indamine, 
tolylenc-bluc,  so  obtained  was  oxidised  to  neutral-red 
(eurhodinc)  by  passing  a  current  of  air  through  a 
boiling  aqueous  2-5%  solution  for  2  hrs.  The  neutral- 
red  was  purified  by  conversion  into  its  double  salt  with 
stannous  chloride,  from  a  solution  of  which  the  iodide 
of  the  dye  was  precipitated  by  means  of  potassium 
iodide,  After  repetition  of  this  precipitation  it  was 
finally  recrystallised  from  95%  ethyl  alcohol. 

H.  W.  Dudley. 

Surface  activity  of  trypan-blue  at  various 
limiting  surfaces.  N.  Okunev  (Bioehcm.  Z., 
1927, 187,  37 — 50). — Trypan-blue  shows  no  capillary 
activity  at  a  water-air  surface,  but  shows  such 
activity  in  increasing  degrees  at  water-olive  oil, 
sater-benzene,  and  water-light  petroleum  surfaces; 
the  bearing  of  these  observations  on  the  phenomenon 
of  vital  staining  is  discussed.  C.  R.  Haezngtoh. 

Vital  staining  and  adsorption.  H.  A.  Krebs 
and  D.  Nachmansohn  (Bioehcm.  Z„  1927,  186, 
478—484). — With  acid  dyes,  mainly  azo  and  triphenyl- 
methane  compounds,  a  parallelism,  similar  to  that 
existing  for  basic  dyes,  has  been  found  between 
adsorption  on  kaolin  and  staining  of  paramoxia. 
The  vital  staining  power  is  not  a  function  of  the 
‘‘lipoid  solubility,”  and  the  main  factor  concerned 
is  adsorption.  A.  Wormall. 

Stain  solubilities.  II.  W.  0.  Holmes  (Stain 
Tech.,  1927,  2,  68 — 70;  see  also  this  vol.,  593). — -The 
solubilities  of  23  biological  stains  in  water  and  in 
alcohol  are  tabulated.  To  obtain  trustworthy  figures 
for  solubility  it  is  essential  that  the  dyes  examined 
should  be  free  from  inorganic  salts.  H.  W.  Dudley. 

Detection  [and  dete  rmination]  of  very  small 
quantities  of  iodine  [in  urine  and  organs].  H. 
hsCHEXBREHNER  (Pham.  Ztg.,  1927,  72,  984—986).— 
‘-ohds  (about  2g.)  are  fused  in  a  nickel  crucible  at  the 
owest  possible  temperature  with  sodium  hydroxide 
anu  a  sufficient  quantity  of  sodium  nitrate  to  oxidise 
completely  the  organic  matter,  the  product  is  ex- 
with  water  and  the  solution  just  neutralised 
'i  a  sulphuric  acid  and  treated  with  1  c.c.  of  A-sulph- 

tJc  ac  ,  Liquids,  such  as  urine,  are  acidified  with 
110  acitL  In  both  cases  the  solution  is  treated 

i  an  excess  of  silver  nitrate  and  set  aside  in  a  dark 
P  ce  for  24.  hrs.  The  precipitate  of  silver  chloride 
»Qide  is.  collected,  washed,  and  suspended  in 
er  contabung  i  c.c.  0f  .^.hydrochloric  acid.  The 


mixture  is  boiled  with  two  portions  of  15  c.c.  each  of 
freshly-prepared  chlorine  water,  which  converts  the 
silver  iodide  into  silver  chloride  and  iodic  acid.  When 
all  the  chlorine  is  expelled  the  precipitate  is  separated, 
the  filtrate  cooled,  treated  with  20  e.e.  of  phosphoric 
acid,  20  drops  of  10%  potassium  iodide  solution, 
and  2  c.c.  of  a  1%  starch  solution,  and  the  liberated 
iodine  is  titrated  with  0-1  IV-thiosulphate  solution. 

A.  E.  Powell. 

Lactic  acid  content  of  cerebrospinal  fluid.  A. 
Wittgenstein  and  A.  Gaedertz  (Biochem.  Z.,  1927, 
187,  137 — 145).' — -The  normal  lactic  acid  content  of 
the  cerebrospinal  fluid  of  man  and  the  dog  is  13 — 16 
mg.%  as  compared  with  15 — 18  mg.%  for  the  blood- 
serum.  The  lactic  acid  of  the  scrum  is  completely 
diffusible.  After  muscular  work  the  lactic  acid  con¬ 
tent  of  the  cerebrospinal  fluid  does  not  rise  so  much 
as  that  of  plasma,  but  takes  longer  to  return  to  the 
normal  level.  Intrathecal  injection  of  calcium  lactate 
caused  no  physiological  disturbances;  injection  of 
lactic  acid,  however,  caused  death  of  the  animal  with 
the  symptoms  of  acidosis.  C.  R.  Habington. 

Influence  of  the  age  of  the  cow  on  the  yield  and 
quality  of  the  milk.  M.  K.  White  and  T.  J. 
Drakeley  (J.  Agric.  Sci.,  1927,  17,  420 — 427).— The 
yield  of  milk  of  all  breeds  of  cows  at  first  increases 
rapidly  with  age,  reaches  a  maximum,  and  then 
gradually  diminishes ;  the  percentage  of  fat  in  the  milk 
increases  slightly  and  then  decreases,  and  the  per¬ 
centage  of  solids-not-fat  decreases  continuously  with 
age.  '  0.  T,  Gimingiiam. 

Effect  of  temperature  on  some  of  the  properties 
of  caseinogen.  ¥.  Pertzoff  (J.  Gen.  Physiol, 
1927,  10,  961 — 984). — The  solubility  of  caseinogen 
in  a  solution  of  base  is  approximately  constant 
between  21°  and  37°,  the  corresponding  combining 
weight  being  2100.  The  solubility  varies  between 
37°  and  60°,  but  is  again  approximately,  constant 
between  60°  and  85°  at  a  value  corresponding  with  a 
combining  weight  of  3700.  The  maximum  amount 
of  caseinogen  which  dissolves  in  1000  c.c.  of  water  at 
5°  contains  7  mg.  of  nitrogen.  W.  O.  Kermack. 

Effect  of  rennin  on  caseinogen.  I.  Solubility 
of  casein  in  sodium  hydroxide.  V.  Pertzoff  (J. 
Gen.  Physiol.,  1927,  10,  987 — 1004). — Casein  pre¬ 
pared  by  the  action  of  rennin  (or  pepsin)  on  milk  was 
purified'  by  repeated  dissolution  in  sodium  hydroxide 
solution  and  reprecipitation  by  acid  at  the  point  of 
minimum  solubility.  The  resulting  product  is  free 
from  active  enzymes.  The  casein  which  dissolves  in 
1000  g.  of  pure  water  at  5°  contains  7  mg.  of  nitrogen 
(cf.  preceding  abstract).  The  solubility  of  casein  in 
base  at  5°  corresponds  with  a  combining  wt.  of  810, 
whereas  at  the  same  temperature  the  solubility  of 
caseinogen  corresponds  with  a  combining  wt.  of  1300. 
At  23d  the  corresponding  combining  wts.  are  respect¬ 
ively  1450  and  2100.  These  results  support. the  view 
that  a  chemical  change  occurs  when  caseinogen  is 
acted  on  by  rennin.  W-  0.  Kermack. 

Formation  of  acid  in  milk  by  beating.  E.  0. 

Whittier  and  A.  G.  Benton  (J.  Dairy  Sci.,  1927, 
10  126 — 138). — The  rate  of  formation  of  acid  in  milk 
on  heating  is  a  direct  function  of  the  time  and  temper- 


BOG 


BRITISH  CHEMICAL  ABSTRACTS  A. 


attire  of  heating  and  of  lactose  concentration,  and  is 
unchanged  by  coagulation  of  cascinogen.  Lactose  is 
the  principal  source  of  the  acid.  Addition  of  sucrose 
has  no  effect.  Chemical  Abstracts. 

Micro-determination  of  carbamide  in  urine 
without  the  use  of  urease.  W.  Laubender  (Bio- 
ehem.  Z,,  1927,  186,  158 — 171). — A  magnesium 
chloride  method  for  the  determination  of  carbamide 
in  urine  is  described.  The  results  for  human,  rabbit, 
and  dog  urine  agree  satisfactorily  with  those  obtained 
by  the  urease  method.  The  method  determines 
1-4 — 10-8  mg.  of  carbamide  with  an  error  of  1-5% 
and  is  adapted  for  urines  containing  sugar  and  urease 
poisons.  P.  W.  Clutterbuck. 

Determination  of  oxalic  acid  in  urine.  G.  M. 
zu  Hobstb  (Z.  physiol.  Chem.,  1927,  168,  196—200). 
— Oxalic  acid  is  precipitated  from  the  urine  by  addi¬ 
tion  of  calcium  chloride  and  suitable  adjustment  of 
the  reaction.  The  impure  calcium  oxalate  is  centri¬ 
fuged  off,  dilute  sulphuric  acid  is  added,  and  the  free 
oxalic  acid  distilled  off  direct  from  the  centrifuge  tube 
under  reduced  pressure.  The  sublimate  is  dissolved 
in  hot  water  and  titrated  in  the  usual  way  with 
potassium  permanganate  solution.  Known  quantities 
of  oxalic  acid  (of  the  order  of  2 — 7  mg.)  may  thus  be 
recovered  almost  quantitatively  from  urine. 

H.  D.  Kay. 

Oxyhsemoglobin  dissociation  curves  of  whole 
blood  in  an$mia.  D.  W.  Richards,  jun.,  and 
M.  L.  Strauss  (J.  Clin.  Invest.,  1927,  4,  105 — 12G). — 
The  curves  wore  normal  at  7-24  and  7*44,  and 
subnormal  at  pa  7-64.  Chemical  Abstracts. 

Effect  of  partial  pancreatectomy  on  the  sugar 
excretion  threshold.  G.  Eda  (J.  Biochcm.  [Japan], 
1927,  7,  79 — 99). — On  removal  of  one  half  to  one  third 
of  the  pancreas,  the  threshold  of  sugar  elimination  is 
increased  simultaneously  with  diminution  of  sugar 
assimilation,  although  not  necessarily  immediately. 

Chemical  Abstracts. 

Relation  between  the  metabolism  of  dextrose 
and  fats  in  diabetes.  N.  R.  Dhar  (J.  Physical 
Chem.,  1927,31, 1259 — 1262). — A  theoretical  paper  in 
which  the  oxidation  of  fats,  carbohydrates,  and 
protein  is  discussed.  L.  S.  Theobald. 

Ketone  excretion,  D  :  N  ratios,  and  glycogen 
contents  of  liver  and  muscles  of  fasting,  depan- 
creatised  dogs.  I.  Chaikoff  (J.  Biol.  Chem., 
1927,  74,  203 — 218). — Dogs  were  depancreatiscd  and 
allowed  to  recover  from  the  operation  under  the 
influence  of  insulin;  the  physiological  response  to 
the  withdrawal  of  insulin  and  of  food  w-as  then 
observed.  The  D  :  N  ratios  reached  after  3  days 
without  insulin  were  in  some  cases  higher  than  those 
observed  in  pliloridzinised  dogs;  the  magnitude  of 
the  ratio  was,  however,  dependent  on  the  state  of 
nutrition  of  the  animal,  rising  with  increase  in  weight 
of  the  dog.  Following  withdrawal  of  insulin,  the 
glycogen  content  of  the  liver  was  0-3%  on  tlic  third 
and  0-06%  on  the  fifth  day,  whilst  that  of  the  muscles 
was  0*45%  and  0-35%  respectively.  Excretion  of 
ketones  ran  approximately  parallel  to  that  of  dextrose, 
and,  in  relation  to  the  body-weight,  was  similar  to  the 
ketone  excretion  observed  in  human  diabetics. 

C.  R.  Haring  ton. 


Influence  of  “  synthalin  ”  on  the  respiratory 
quotients  of  diabetics.  A.  Lublin  (Arch,  exp 
Path.  Pharm.,  1927,  124,  118— 128).— Diabetics  to 
whom  “  synthalin  ”  has  been  given  by  mouth  show 
an  increase  in  the  respiratory  quotient  following  the 
administration  of  dextrose.  '  W.  0.  Kermack. 

Protein-sugar  in  different  pathological  con¬ 
ditions.  X.  Chahovitch,  V.  Arnovljevitch,  and 
(Mlle.)  M.  Vichnjitch  (Compt.  rend.,  1927,  184, 
1495 — 1496). — An  increase  of  both  the  free  and 
protein-sugar  in  the  blood  occurs  in  cases  of  pulmonary 
tuberculosis,  cancer  of  stomach,  peritonitis,  pleurisy, 
pneumonia,  broncho-pneumonia,  chronic  nephritis, 
cirrhosis  of  the  liver,  malaria,  typhoid  fever,  and 
dyspepsia,  evidence  of  malnutrition  occurring  in  all 
cases.  Protein  hyperglycaemia  is  thus  only  a  general 
expression  of  disturbed  metabolism. 

R.  Bbightman. 

Iodine  content  of  the  thyroid  in  relation  to  its 
histological  structure  and  activity.  C.  Abelih 
(Arch.  exp.  Path.  Pharm.,  1927,  124,  1 — 40).— The 
iodine  contents  of  a  large  number  of  thyroids,  normal 
and  pathological,  have  been  determined  and  the  results 
are  compared  with  the  histological  findings  and  with 
the  effect  of  the  thyroid  on  the  rate  of  metamorphosis 
of  the  tadpole.  W.  0.  Kermack. 

Deposition  of  lipins  in  the  walls  of  the  aorta  in 
infants.  N.  N.  Kouble  (Arkh.  Biol.  Nauk,  1026, 
26,  163—180).  Chemical  Abstracts. 

Distribution  of  alkalis  in  tbe  serum  of  infants. 

Z.  von  B6icay  (Magyar  Orvosi  Arch.,  1927,  28, 1—5) 

— In  premature  birth,  rickets,  and  tetany  combined 
with  rickets  the  hydrogen  carbonate  in  the  serum  is 
subnormal.  At  the  carbon  dioxide  tension  of  the 
blood,  60%  of  the  serum  alkali  is  combined  as  sodium 
hydrogen  carbonate  and  40%  as  sodium  albuminate; 
at  that  of  the  air  the  percentages  are  44  and  56, 
respectively.  Chemical  Abstracts. 

Calcium  and  phosphorus  metabolism.  Pi- 
Influence  of  free  fatty  acids  in  the  intestine  on 
the  absorption  and  excretion  of  the  mineral 
elements.  V.  Infantile  rickets.  Excretion  ana 
absorption  of  the  mineral  elements,  and  influence 
of  fat  in  the  diet  on  mineral  metabolism,  o.  - 
Telfer  (Quart.  J.  Med.,  1926, 20, 1—25).— Conditions 
permitting  a  consistent  excess  of  free  fatty  aei  s 
in  the  intestine  facilitate  the  absorption  of  phosphorus. 
In  infantile  rickets,  the  percentage  of  mineral  aei  s, 
magnesia,  lime,  and  phosphoric  acid  in  the  ncca 
solids  is  increased;  excess  of  mineral  matter  i 
excreted  in  the  faeces  chiefly  as  calcium  phospna 
The  amount  of  combined  fatty  acids  is  low, 
urinary  phosphorus  is  less  than  the  faecal  phosphor 
Metabolic  changes  accompanying  healing  are 
scribed;  alterations  in  the  mode  of  excretion 
healing  progresses  are  due  to  increased  absorp  xoi 
minerals  from  the  intestine.  _  ' 

Chemical  Abstracts. 

Rickets.  Calcium  absorption  in  relation  t 
gastric  acidity.  L.  Wills,  P.  Sanderson, __ and 
Paterson  (Arch.  Dis.  Childhood,  1926.  1,  24o-  - •  h 
— Calcium  retention  is  reduced  by  milk  contai 
hydrogen  chloride  or  ammonium  chloride,  jat 
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acid  milk  causes  a  slight  loss  of  calcium  and  rise  in 
gastric  acidity.  There  is  no  causal  relation  between 
calcium  metabolism  and  gastric  acidity. 

Chemical  Abstracts. 

Distribution  of  oxygen,  in  individual  organs  as 
shown  by  experiments  with  angiostomised  dogs. 
E.  S.  London  and  L.  M.  Rabinkova  (Biochem.  Z., 
1927,  186,  155 — 157). — The  blood  of  the  portal, 
splenic,  renal,  and  pancreatico-duodenal  veins  is, 
during  digestion,  poorer  in  nitrogen  than  during  the 
fasting  condition.  The  blood  of  the  right  and  left 
renal  veins  contains  different  amounts  of  oxygen. 

P. W.  Clutter bock. 

Mechanism  of  cellulose  digestion  in  the 
ruminant  organism.  H.  E.  Woodman  (J.  Agric. 
Sci.,  1927, 17,  333 — 338). — To  explain  cellulose  diges¬ 
tion  in  ruminants,  it  is  suggested  that,  by  the  action 
of  bacteria,  dextrose,  or  a  sugar  capable  of  hydrolysis 
to  dextrose,  is  formed  from  cellulose  by  hydrolysis. 
Assuming  that  further  bacterial  breakdown  will  be 
no  greater  than  in  the  ease  of  the  digestible  nitrogen- 
free  extractives  of  the  food,  this  explanation  is  in 
keeping  with  Kellner’s  findings  as  to  the  productive 
value  of  digested  fibre.  The  occurrence  of  cellobiose 
and  dextrose  in  the  fermentation  of  cellulose  by 
bacteria,  as  shown  by  Pringsheim  (A.,  1912,  ii,  587), 
is  quoted  in  support  of  this  view. 

C.  T.  Gimingham. 

Specific  dynamic  action  of  foodstuffs.  VI. 
Specific  dynamic  action,  and  carbohydrate 
exchange.  I.  Abelin  and  B.  Kobori  (Biochem.  Z., 
1927, 186,  3 — 27). — Repeated  injections  of  phloridzin 
increase  considerably  the  specific  dynamic  action  of 
meat,  the  increased  requirement  of  sugar  possibly 
inducing  an  increased  synthesis  from  protein  by  a 
series  of  exothermic  reactions  (cf.  A.,  1925,  i,  332; 
this  vol.,  276).  P.  W.  Clutterbuck. 

Relation  of  the  intestinal  wall  and  of  the  liver 
to  the  formation  of  glycogen.  A,  Y.  Kharit 
(Arkh,  Biol.  Yank,  1926,  26,  255— 258).— Glycogen  is 
not  synthesised  from  lower  carbohydrates  by  the 
intestinal  wall  of  dogs.  The  glycogen  content  of 
blood  of  the  portal  vein  was  equal  to  or  less  than  that 
of  the  hepatic  vein,  or  of  peripheral  blood. 

Chemical  Abstracts. 

Dextrose  metabolism  of  kidney  tissue  in 
if’'0-  I-  J.  T.  Irving  (Biochem.  J.,  1927,  21, 
ooU  886). — Kidney  tissue  in  vitro  utilises  dextrose 
aerobically  at  a  rate  which  is  probably  linear.  In  a 
vacuum  or  in  the  presence  of  potassium  cyanide  the 
utilisation  of  dextrose  is  markedly  inhibited,  or  stopped 
completely.  The  integrity  of  the  kidney  cell  is 
essential  for  the  utilisation  of  dextrose.  It  is  probable 
nat  an  active  surface  is  involved.  S.  S.  Zilva. 

Metabolism.^  of  lactose,  I.  Fate  of  intra- 
eno£%  administered  galactose  in  the  rabbit. 

■  Effect  of  dextrose  and  galactose  on  fate  of 
galactose  in  the  rabbit.  R.  C.  Corley  (J.  Biol. 
I?'1. 1627,  74,  1 — Ig,  19—31). — I.  After  intraven- 
u  injection  of  0-5 — 2-0  g.  of  galactose  into  rabbits 
t&ken  for  the  substance  to  disappear  from 
wood  was  proportional  to  the  dose ;  larger  doses 
2  aPPeared  approximately  the  same  time  as  the 
-  s-  ose.  The  rate  of  disappearance  was  increased 


by  simultaneous  administration  of  insulin,  but  was 
not  affected  by  variations  in  renal  excretion  induced 
by  administration  of  tartrates,  uranium  salts,  or 
phloridzin,  or  by  hepatic  insufficiency  resulting  from 
poisoning  with  chloroform  or  phosphorus. 

II.  Although  the  rate  of  disappearance  of  galactose 
from  the  blood  was  increased  by  simultaneous  admin¬ 
istration  of  dextrose,  the  effect  was  probably  due  to 
increased  urinary  excretion  rather  than  to  xriorGitisGci. 
metabolism  of  the  galactose;  the  metabolism  of  the 
latter  was  not  affected  by  previous  treatment  of  the 
animals  with  dextrose  or  with  galactose  itself. 

C.  R.  Harington. 

Formation  of  lactic  acid  after  severe  hsemor- 
rhage.  Rate  of  disappearance  of  sodium  lactate 
injected  intravenously  and  its  effect  on  sugar  and 
inorganic  phosphate  of  the  blood.  C.  Riegel 
(J.  Biol.  Chem.,  1927,  74,  123—134,  135 — 148). — 
Haemorrhage,  in  dogs,  resulted  in  an  increase  in 
the  lactic  acid  content  of  the  blood;  the  extent  of 
the  increase  varied  directly  with  the  severity  of  the 
hemorrhage;  in  the  most  severe  experiments  the 
concentration  continued  to  increase  after  actual 
bleeding  had  ceased.  The  increased  lactic  acid  con¬ 
tent  of  the  blood  resulting  from  injection  of  sodium 
lactate  decreased  at  first  rapidly,  by  diffusion,  and 
then  more  slowly  as  it  was  utilised  by  the  tissues. 
There  was  simultaneously  a  fall  in  the  inorganic 
phosphate  and  a  rise  in  the  sugar  content  of  the 
blood,  from  which  it  is  concluded  that  the  utilisation 
of  the  lactic  acid  consisted  in  its  synthesis  into 
lacfcacidogen  and  glycogen.  C.  R.  Harington. 

Production  of  lactic  acid  in  frog’s  muscle  in 
vivo.  G.  E.  Woodrow  and  V.  B.  Wigglesworth 
(Biochem.  J.,  1927,  21,  812 — 814). — When  placed  in 
a  bath  at  38°  the  frog  is  at  first  violently  active  but 
becomes  stiff  and  motionless  in  about  1  min.  In  this 
state  the  muscles  of  the  hind  legs  show  an  average 
content  of  lactic  acid  of  0T25%.  The  muscles  of  a 
pithed  frog  under  similar  conditions  contain  little 
more  lactic  acid  (0-043%)  than  the  normal  resting 
minimum  (003%).  On  removal  to  the  ordinary 
temperature  the  high  lactic  acid  content  of  muscle 
does  not  regain  the  normal  level  until  4  to  1  hr.  later. 

S.  S.  Zilva. 

Digestion  in  the  cockroach.  I.  Hydrogen-ion 
concentration  in  the  alimentary  canal.  II.  The 
digestion  of  carbohydrates.  V.  B.  Wigglesworth 
(Biochem.  J.,  1927,  21,  791—796,  797— 811).— I.  In 
wild  cockroaches  (Blatdla  g&rmanica)  the  average  pa 
of  the  saliva  is  6-9,  of  the  crop  contents  5-2,  and  of 
the  stomach  6-2.  The  acid  in  the  crop  is  produced  by 
bacterial  and  yeast  fermentation  from  the  carbohydrate 
ingested  by  the  insect,  the  acid  production  being  more 
intense  with  sucrose  and  dextrose  than  with  starch, 
maltose,  and  lactose.  After  protein  food  the  average 
pn  in  the  crop  is  6-3 ;  after  carbohydrate  food  it  is  4-8. 
A  colorimetric  method  for  the  determination  of  pa 
in  about  0-002  c.e.  is  described.  It  is  based  on  the 
use  of  waxed  plates  and  pipettes  in  the  manipulation 
of  the  fluid. 

II.  The  salivary  glands  of  the  cockroach  secrete  an 
amylase  and  in  B.  gemanica  (although  not  in  Pen- 
planela  americana)  an  invertase.  Extracts  of  the  crop 
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when  thoroughly  freed  from  food  contents  do  not  con¬ 
tain  enzymes  acting  on  carbohydrates.  The  stomach 
and  hepatic  caeca  secrete  invertase,  maltase,  and  small 
quantities  of  lactase.  The  ratio  of  amyloclastic  to 
saecharogenie  activity  is  similar  to  that  of  human 
ptyalin.  Thcpn-activity  curves  for  these  two  enzymes 
have  been  compared.  Under  the  same  conditions 
cockroach  amylase  is  more  resistant  to  acid  (optimum 
pa  5-9),  This  is  due  in  part  at  least  to  some  associated 
factor  which  is  not  destroyed  by  heating  at  100°  for 
5  min.  Cockroach  invertase  is  partly  inhibited  by 
1%  sodium  chloride,  20%  glycerol,  or  0-0001Ar-silver 
nitrate,  and  completely  inhibited  by- 0-001  Ar-silver 
nitrate.  The  pu-activity  curve  for  cockroach  invertase 
shows  an  optimal  range  from  5-0  to  6-2,  which  is 
intermediate  between  the  ranges  for  yeast  invertase 
and  human  jejunal  invertase.  Cockroach  maltase  is 
part-1  y  inhibited  by  1%  sodium  chloride  and  com¬ 
pletely  inhibited  by  10%  glycerol.  It  is  adsorbed 
by  powdered  sand,  but  can  be  extracted  from  this  with 
phosphate  buffer  pn  6-8.  The  pfJ~activity  curves 
show  an  optimal  range  from  5-0  to  0-2  which  is  more 
acid  than  the  range  in  the  maltase  of  either  yeast  or 
human  jejunum.  Cockroach  lactase  is  completely 
inhibited  by  10%  glycerol  and  shows  an  optimal  zone 
of  from  5-0  to  6-4-.  S.  S.  Zilva. 

Effect  of  alkalosis  on  the  excretion  of  chloride 
and  on  carbohydrate  metabolism.  M.  W.  Gold- 
blatt  (Biochem.  J.,  1927,  21,  991 — 1004). — The 
maximum  concentration  of  hydrogen  carbonate  present 
in  the  urine  of  a  normal  human  subject  after  the 
ingestion  of  30  g.  of  sodium  hydrogen  carbonate  is 
3-2%.  The  rise  in  the  excretion  of  the  carbonate 
is  accompanied  by  a  marked  fall  in  chloride  excretion. 
This  fall  is  not  recorded  in  the  blood,  the  plasma,  or 
the  stomach.  Alkalosis  is  accompanied  by  a  definite 
diminution  in  carbohydrate  tolerance  and  sometimes 
by  a  ketosis.  This  ketosis  is  not  a  “  washing-out  ” 
effect,  i.e.,  elimination  of  the  ketonic  acids  in  associ¬ 
ation  with  the  excreted  alkali,  but  is  due  to  defective 
carbohydrate  utilisation.  The  ketosis  of  starvation 
is  much  increased  in  alkalosis  and  the  maximum 
excretion  of  ketonic  acids  does  not  necessarily  coincide 
with  the  maximum  output  of  alkali  in  the  urine.  The 
ketolytie  action  of  dextrose  in  starvation  is  markedly 
diminished  by  ingestion  of  alkali  and  so  is  also  the 
action  of  insulin.  From  experiments  in  rats  it  is 
found  that  the  deposition  of  glycogen  in  the  liver 
and  muscle  is  diminished  by  alkalosis. 

S.  S.  Zilva. 

Fat  and  lipin  metabolism.  IV.  Role  of  the 

reticulo-endothelial  system.  V.  Role  of  the 
spleen.^  S.  Leites  (Biochem.  Z.,  1927,  186,  391— 
412,  430 — 450). — IV.  Experiments  have  been  carried 
out  to  determine  the  effect  of  “  blocking  ”  the  reticulo¬ 
endothelial  systems  by  intravenous  injection  of 
colloidal  silver,  colloidal  iron,  or  Indian  ink  on  the  fat, 
cholesterol,  and  lipin  of  the  blood.  Simple  blocking 
with  the  colloidal  solution  causes  a  conversion  of  the 
first  type  of  lipamiia  into  the  second  type  (cf.  this 
vol.,  695)  and  splenectomy  has  a  similar  effect.  The 
lipcemia  and  cholesterolsemia,  resulting  from  the 
administration  per  os  of  large  amounts  of  olive  oil, 
lecithin,  oleic  acid,  or  olive  oil -(-cholesterol,  are  less 


intense  after  the  “  blockade  ”  than  before.  It  is 
concluded  that  the  reticulo-endothelial  systems  of 
the  spleen,  liver,  and  bone-marrow  arc  concerned  in  the 
removal  of  neutral  fat  and  cholesterol  from  the  blood 
and  in  the  metabolic  changes  of  these  substances. 

V.  The  administration  per  os  of  large  amounts  of 
olive  oil  or  olive  oil -+- cholesterol  usually,  but  not 
always,  causes  a  greater  cholesteroliemia  in  splenec- 
tomised  dogs  than  in  the  normal  animal.  Similarly 
the  intravenous  injection  of  an  emulsion  of  olive  oil 
leads  to  a  rise  in  the  blood  neutral  fat  after  splenec¬ 
tomy,  whereas  no  increase  occurs  before  the  operation. 
The  characteristic  results  obtained  after  splenectomy 
are  due  to  the  absence  of  the  spleen,  which  is  concerned 
with  the  elimination  of  neutral  fat,  and  to  a  disturb¬ 
ance  in  the  elimination  or  splitting  of  neutral  fat  in 
the  liver.  A.  Wormall. 

Nutritive  value  of  fats  and  lipins.  K.  Taka- 
hasiii  (Sci.  Papers  Inst.  Phys.  Chern.  Res.  Tokyo,  1927, 
5,  103 — 132). — From  feeding  experiments  with  rats 
using  a  basal  diet  of  flesh,  starch,  lactose,  mineral 
salts,  and  oryzanin,  it  is  concluded  that  1%  of 
cholesterol,  lecithin,  kephalin,  or  protagon  does  not 
supply  the  necessary  growth  factor.  Normal  growth 
is  not  procured  when  5,  10,  or  20%  of  the  following 
synthetic  fats  are  added  to  a  fat-free  basal  diet  defi¬ 
cient  in  vitamin-A  :  triaeetin,  tributyrin,  trivalerin, 
tricaproin,  tricaprylin,  tricaprin,  trii&urin,  trimyristin, 
tripalmitin,  tristearin,  triarachin,  tricerotin,  triolein, 
trilinolein.  The  nutritive  value  of  these  synthetic 
fats  increases  from  cerotin  to  eaprin,  and  then  decreases 
from  eaprin  to  acetin,  with  the  exception  of  tributynn 
and  trivalerin,  which  are  definitely  toxic.  Using  a 
fat-free  basal  diet  not  deficient  in  vitamin-A  or  -b 
and  10%  of  a  single  synthetic  fat  (stearin,  palmitm, 
laurin,  and  olein)  fairly  good  growth  is  secured ;  the 
replacement  of  the  fat-  by  an  equal  amount  of  the  cor- 
responding  acid  fails  to  produce  satisfactory  growth. 
Good  growth  of  rats  was  secured  on  a  fat-free  diet 
of  flesh,  starch,  salts,  and  vitamins-A  and  -B  and  also 
on  a  carbohydrate-free  diet  of  protein,  butter-fat, 
salts,  and  vitamins-A  and  -B.  E-  A-  Bunt. 

Is  the  metabolism  of  sterols  related  to  that  of 
fats  ?  E.  F.  Terroine,  R.  Bonnet,  G.  Ivopf,  ana 
J.  Vechot  (Bull.  Soc.  Chim.  biol.,  1927, 9, 678—69  )• 
When  the  total  fat  of  animals  has  been  increase 
by  rich  nutrition,  there  is  no  increase  in  cholestero, 
and  in  bacteria  rich  in  fat,  whether  natural!}  or  as 
a  result  of  culture  on  media  containing  much  dextrose, 
there  is  no  parallelism  between  their  conten 
of  fatty  acids  and  of  sterols.  Such  facts  suggest 
independence  of  the  metabolism  of  fats  and  of  stero 
On  the  other  hand  the  germination  of  certain  see 
is  accompanied  by  a  decrease  in  fatty  acids  an 
increase 'in  phytosterol,  whilst  Aspergill-us  nige 
rieher  in  sterols  when  cultivated  on  fatty  ma  e 

than  when  crown  on  dextrose  or  peptone. 

W.  O.  K  hr  mack. 

Effect  of  irradiation  on  fat  metabolism. 
Kultjugin  (Biochem.  Z,,  1927,  186,  36— -*-)• 
effect  of  irradiation  on  the  weight,  the  total  ru  •  a 
inorganic  phosphorus,  calcium,  potassium,  <r 
magnesium  contents  of  the  urine  and  on  the  o- 
cholesterol,  inorganic  phosphorus,  organic  phosp 
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calcium,  potassium,  and  magnesium  of  the  blood  of 
rabbits  is  tabulated.  In  blood,  the  total  fat  is  greatly 
increased,  and  the  cholesterol  and  inorganic  phos¬ 
phorus  to  a  less  degree.  P.  W.  Cluttbrbuck, 

Relationship  between  amino-acids  and  bile 
acids  in  fat  digestion  in  the  intestine.  R.  Kara- 
sawa  (J.  Biochem.  [Japan],  1927,  7,  117—127). 

Chemical  Abstracts. 

Effect  of  bile  acids  on  the  protein  and  purine 
metabolism  and  the  significance  of  choleic  acid. 
11.  Karasawa  (J.  Biochem.  [Japan],  1927,  7,  145 — 
519). — Injection  of  biio  acids  into  rabbits  inhibits  the 
protein  metabolism  and  stimulates  the  purine  meta¬ 
bolism.  The  effect  of  cholic  and  deoxycholic  acids 
is  much  greater  in  this  respect  than  that  of  stearin- 
choleic  acid.  The  degenerative  changes  in  cells 
during  stasis  icterus  are  ascribed  to  the  toxic  action 
of  the  bile  acids  which  strongly  stimulate  the  purine 
metabolism.  Choleic  acid  influences  the  protein  and 
purine  metabolism  to  a  much  smaller  degree  than 
deoxycholic  acid  in  post  mortem  autolysis.  The 
formation  of  choleic  acid  from  the  deoxycholic  acid 
present  in  the  liver  is  regarded  as  a  process  of  detoxic¬ 
ation  of  the  latter.  Chemical  Abstracts. 

Fate  of  heterocyclic  compounds  in  the  animal 
body.  N.  J.  Novello  (J.  Biol.  Chem.,  1927,  74, 
33 — 36). — After  administration  to  rabbits,  pyridine 
was  excreted  entirely  unchanged ;  glyoxaline  was  for 
the  most  part  unchanged  but  gave  rise  to  a  small 
increase  in  uric  acid  excretion ;  pyrrole  was  eliminated 
unchanged  to  the  extent  of  40 — 50%,  the  remainder 
being  accounted  for  by  an  increase  in  the  carbamide 
excretion.  C.  R.  Haringtox. 

Effect  of  composition  of  diet  on  the  urinary 
C :  N  ratio  with  special  reference  to  amino- 
acids.  A.  Bickel  and  I.  Remesov  (Biochem.  Z., 
1927,  186,  54 — 63). — When  a  portion  of  the  normal 
protein  of  a  dog’s  diet  is  replaced  by  an  amount  of 
amino-acids  equivalent  in  nitrogen  content,  the 
absorption  in  the  intestine  of  nitrogen  and  carbon  is 
more  complete  and  the  urinary  C  :  N  ratio  increases. 
The  amount  of  protein  metabolised  is  not  increased 
and  the  excess  of  nitrogen  is  retained. 

P.  W.  Cltjtterbuck. 

Influence  of  administration  of  active  iron  oxide 
°n  metabolism  with  special  reference  to  nitro¬ 
gen  equilibrium  and  the  behaviour  of  the 
urinary  quotient.  I.  Remesov  (Biochem.  Z., 
19i7,  186,  64—86). — Administration  of  “  active  ” 
non  oxide  to  dogs  usually  produces  a  retention  of 
wtrogen  due  to  decreased  oxidation  of  protein  together 
mth  a  better  utilisation  of  the  food  in  the  intestine. 

e  oxide  also  appears  to  modify  the  oxidation  of 
lats  anJ  carbohydrates  (cf.,  A.,  1926,  1057). 

P.  W.  Clutterbuck. 

Influence  of  variations  in  the  sodium  :  potass- 
nun  ratio  on  the  nitrogen  and  mineral  metabol- 
of  the  growing  pig.  II,  M.  B.  Richards,  W. 

T\  os- and  A' ^USBASD  (Biochem.  J.,  1927,  21, 
'  \  addition  of  potassium  citrate  to  a 

!on  cereal  grain  fed  to  growing  pigs  decreases 
^assimilation  and  retention  of  nitrogen,  phosphorus, 
calcium.  There  is  an  immediate  increase  in  the 
rJ  excretion  of  chlorine  followed  at  once  by  a 


decrease,  after  which  the  continued  intake  of  potassium 
has  little  or  no  effect  on  the  excretion.  The  converse 
takes  place  on  withdraw  ing  the  salt.  Observations 
on  the  sodium  excretion  do  not  support  the  theory 
of  sodium  impoverishment  consequent  on  increased 
potassium  intake  put  forward  by  Bunge  as  the  result 
of  experiments  on  himself.  S.  S.  Zilya. 

Minimum  mineral  requirements  in  cattle.  A. 
Theiler,  H.  H.  Green,  and  P.  J.  du  Toit  (J.  Agric. 
sSci.,  1927,  17,  291 — 314). — Experiments  with  regard 
to  the  minimum  requirements  of  growing  cattle  for 
calcium,  phosphorus,  sodium,  potassium,  and  chlorine 
are  recorded.  Special  attention  was  given  to  phos¬ 
phorus  deficiency,  and  “  aphosphorosis,”  or  clinically 
recognisable  phosphorus  deficiency  disease,  was 
experimentally  produced,  and  shown  to  be  identical 
with  the  naturally  occurring  South  African  disease, 
“  Styfsiekte.”  Minimum  requirements  for  growth 
are  higher  for  phosphorus  than  for  calcium,  and  a 
ratio  as  high  as  3P205  :  ICaO  is  not  necessarily  dis¬ 
advantageous.  Requirements  for  sodium  and  chlorine 
are  low.  No  evidence  was  obtained  that  excess  of 
basic  over  acidic  constituents  was  necessary.  The 
composition  of  the  milk  of  animals  suffering  from 
aphosphorosis  need  not  necessarily  be  abnormal,  but 
the  inorganic  phosphorus  of  the  blood  may  drop  to  a 
quarter  of  the  normal,  the  calcium  of  the  blood 
remaining  unaffected.  C.  T.  Gimingham, 

Influence  of  concentration  on  the  loss  in  weight 
of  young  fasting  eels  in  sodium  chloride  solution. 
U.  D’Ancona  (Atti  R.  Accad.  Lined,  1927,  [vi],  5, 
693 — 696). — Data  are  cited  for  the  weight  of  young 
eels  under  normal  conditions  of  growth  and  for  the 
following  characteristics  of  young  fasting  eels  in 
pure  water,  and  in  0-5,  1-0,  3-0,  and  5-0%  sodium 
chloride  solutions  :  mean  length,  mean  weight,  mean 
dry  weight,  and  mean  ash.  The  percentage  loss  in 
mean  weight  diminishes  from  15-61  in  pure  water  to 
11-21  in  1%  sodium  chloride  solution,  and  then  rises 
to 28-81  in 5%  sodium  chloride  solution;  the  ratio  of 
dry  to  total  weight  shows  a.  minimum  at  0-5%  sodium 
chloride  solution,  a  maximum  at  1%;  the  ratio  of 
ash  to  total  weight  shows  a  minimum  at  6%  sodium 
chloride  solution.  R-  W.  Lent. 

Diurnal  variation  of  the  gaseous  constituents 
of  river  waters.  R.  W.  Butcher,  F.  T.  K.  Pknte- 
low,  and  J.  W.  A.  Woodley  (Biochem.  J.,  1927,  21, 
945 — 957). — In  the  water  of  the  rivers  Lark  and 
Itchen  the  dissolved  oxygen  and  the  pa  arc  at  maxi¬ 
mum  during  the  day,  whilst  ammoniaeal  nitrogen  is 
at  a  minimum.  The  reverse  is  observed  at  night, 
since  in  the  process  of  diurnal  photosynthesis  the 
plants  liberate  oxygen  which  removes  the  ammonia 
produced  by  the  decay  of  organic  matter.  At  night, 
on  the  other  hand,  not  only  is  there  a  cessation  in  the 
production  of  oxygen,  but*also  any  residue  of  this  gas 
is  being  utilised  in  the  nocturnal  respiration  of  river 
organisms.  S.  S.  ZlLVA. 

Blood-fat  and  exercise.  J.  W.  T.  Patterson 
(Biochem.  J.,  1927,  21,  958— 966).— There  is  a 
remarkable  constancy  of  the  fasting  blood-fat  content 
for  the  same  individual,  but  after  severe  exercise  there 
is  a  definite  increase.  If,  however,  the  individual 
receives  100  g.  of  dextrose  per  os  prior  to  the  muscular 
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exertion  this  increase  is  not  observed.  The  blood- 
cholesterol  content  is  unaffected  by  the  exercise. 

S.  S.  Zilva. 

Effect  of  cooling  on  muscle.  I.  Biochemistry 
of  frozen  fish.  II.  Creatine  and  creatinine  in 
albino-rat  muscle.  H.  Akatstjka  (J.  Biochem. 
[Japan],  1927,  7,  27—39,  41— 51).— I.  When  carp  is 
frozen  at  —1°  to  —3°,  or  —10°  to  —13°.  no  change  in 
the  total  or  residual  nitrogen  content  of  the  muscles 
takes  place ;  freezing  at  —24°  for  20  mm.  decreases 
the  creatine  content  by  19%. 

II.  Freezing  at  —3°  to  —20°  for  2  hrs.  causes  a 
slight  increase,  and  for  6  hrs.  a  diminution  of  8%  in 
muscle  creatine.  In  moderate  curare  paralysis  the 
diminution  is  7%.  Freezing  curarised  albino-rat 
muscle  for  6  hrs.  causes  a  decrease  of  22 — 23%. 

Chemical  Abstracts. 

ESect  of  increased  calcium  intake  on  dystro¬ 
phic  renal  calcification  in  rabbits.  I.  Remesov 
(Biochem.  Z.,  1927,  187,  51 — 56). — Administration 
of  calcium  salts  by  any  route  caused  an  increase  in 
the  calcium  content  of  the  kidneys  of  normal  rabbits. 
When  one  kidney  was  ligated  the  process  of  calcific¬ 
ation  was  accelerated  by  intravenous  or  subcutaneous, 
but  not  by  oral,  administration  of  calcium  salts. 

C.  R.  Harington. 

Physico-chemical  basis  of  the  action  of  the 
phenol-camphor  medicaments.  F.  Muller,  P. 
Gunther,  and  M.  Peiser  (Arch.  exp.  Path.  Pharm., 
1927,  124,  41 — 58). — The  m.  p.,  d,  and  nD  of 
mixtures  of  phenol  and  camphor  in  varying  pro¬ 
portions  have  been  determined.  It  is  concluded  that 
the  phenol-camphor  mixture  used  medicinally  is  a 
very  loose  molecular  compound  which  is  readily 
dissociated  in  contact  with  water,  giving  rise  to  an 
aqueous  phase  containing  phenol  in  approximately 
constant  (1-3%)  concentration,  the  camphor  being 
precipitated  in  a  very  finely-divided  condition. 

W.  O.  Kermack. 

‘'Sympathol,”  a  new  adrenaline-like  sub¬ 
stance.  Constitution  and  pharmacodynamical 
action.  F.  Lasch  (Arch.  exp.  Path.  Pharm.,  1927, 
124,  231 — 244).—“  Sympathol  ”  (methyl-a-hydroxy- 
(3 -p  -  hyd  ro  xyph  eny  let  by  lam  in  e  hydrochloride),  m  .  p. 
154°,  has  pharmacological  properties  resembling  those 
of  adrenaline,  although  there  are  quantitative  and 
qualitative  differences.  W.  0.  Kermack. 

Action  of  ‘  ‘  synthalin ' '  in  the  animal  organism. 
P.  E.  Sesiola  (Z.  physiol.  Chem.,  1927,  168,  274- — 
293). — It  has  been  claimed  (Northmann  and  Wagner, 
Deut.  med.  Woch.,  1926,  52,  2067)  that  “  synthalin,” 
a  synthetic  guanidine  derivative,  is  of  great  value  as  a 
substitute  for  insulin  in  the  treatment  of  diabetes, 
particularly  since  it  may  be  effectively  given  by  the 
mouth.  The  result  of  the  administration  of  this 
substance  on  the  concentration  of  reducing  substance, 
lactic  acid,  and  inorganic  phosphorus  in  the  blood  of 
goats  and  of  rabbits  has  been  investigated.  “  Synth- 
alin  ”  administered  either  by  the  mouth  or  subcutane¬ 
ously  differs  from  insulin  in  its  effect  on  the  blood-sugar, 
hypoglycaimia  being  far  less  marked  (in  some  cases 
scarcely  perceptible) ,  coming  on  after  some  hours,  and 
lasting  longer.  In  most,  but  not  all  cases  there  is  a 
fall  in  the  inorganic  phosphorus  of  the  blood  accom¬ 


panying  the  fall  in  blood-sugar.  If  a  poisonous  dose 
of  “  synthalin  ”  is  given,  the  inorganic  phosphorus 
rises  sharply.  Lactic  acid  increases  in  the  blood  of 
sheep  after  “  synthalin”  administration.  The  toxic 
symptoms  which  often  develop  are  reminiscent  of 
guanidino  poisoning.  H.  D.  Kay. 

Intoxication  with  commercial  methyl  chloride. 
H.  M.  Baker  (J.  Amer.  Med.  Assoc.,  1927,  8,  1137— 
1138) — Commercial  methyl  chloride,  which  may  be 
absorbed  by  respiration  in  toxic  amounts,  is  cumul¬ 
ative  in  action.  It  may  be  detected  in  the  urine  as 
ammonium  formate  before  symptoms  of  intoxication 
develop.  A.  A.  Eldridge. 

Toxic  effects  of  ethylene  dibromide.  B.  G.  H. 
Thomas  and  W.  P.  Yant  (U.S.  Pub.  Health  Rep.,  1927, 
42, 370 — 375). — Ethylene  dibromide  (0-25  c.o.)  applied 
to  the  abdomen  of  rats  or  inhaled  (0-8%  for  30  ruin., 
0-4%  for  60  min.,  or  0-2%  for  150  min.)  causes 
death  within  24  hrs.  Chemical  Abstracts. 


Toxicity  of  phenylarsinic  acids  for  Balan¬ 
tidium  coli,  Malm.,  in  cultures  in  relation  to 
their  chemical  constitution.  A.  S.  Corbet  and 
A.  P.  Jameson  (Biochem.  J.,  1927  ,  21,  986 — 990).— 
The  toxicities  of  the  sodium  salts  of  a  number  of  these 
acids  are  tabulated.  Amino-  and  hydroxy-phenyl- 
arsinates  are  toxic  in  dilutions  above  1/20,000,  sodium 
3  -hydroxy- 1  :  4  -  benzisooxazine  -  6  -  arsmate,  sodium 
IV-glycineamidophenylarsinate,  sodium  5-ace  tamido- 
4-hydroxyphenylarsinatc  in  dilutions  below  1/10000, 
whilst  sodium  5-acetamido-2-hydroxyphenylarsinate 
and  sodium  8-acetamido-3-hydroxy-l  :  4-benzwo- 
oxazine-6-arsinate  are  not  toxic  in  dilutions  of  1/500 
and  only  very  slightly  so  in  1%  dilutions. 

S.  S.  Zilva. 

Differential  analysis  of  heart  poisons.  V. 
Action  of  magnesium,  strontium,  and  barium 
chlorides  on  stimulus  formation  in  the  heart  of 
cold-blooded  animals.  B.  Kisch  (Arch.  exp. 
Path.  Pharm.,  1927,  124,  210— 230).— A  pharma¬ 
cological  investigation  of  the  action  of  the  aboie 
salts  on  stimulus  formation  in  the  shark’s  heart. 

W.  0.  Kermack. 

Purgative  action  of  hydroxyanthraquinones. 
H.  Fuhner  and  J.  de  Dios  Fernandez  (Arch.  exp. 
Path.  Pharm.,  1927,  124,  185— 191).— The  purgative 
action  has  been  determined,  on  white  mice,  of  seven 

dihydroxy-  and  fourtrihydroxy-anthraquinones  as  ve 
as  of  1  :  8-dihydroxy-3-methylanthraquinone  (chryso- 

phanol,  chrysophanic  acid)  and  1:6:  8-trihydroxy-o- 
methylanthraq  uinone  (rheumemodin) . 

W.  O.  Kermack. 

Toxicity  of  zinc.  V.  G.  Heller  and  A.  D. 
Burke  (J.  Biol.  Chem.,  1927,  74,  85— 93).— Addition 
of  metallic  zinc,  zinc  oxide,  or  soluble  zinc  salts  to  o 
diet  of  rats  in  amounts  up  to  0-5%  caused  no  pa 
logical  symptoms  and  no  significant  increase  in 
zinc  content  of  the  viscera.  Contamination  of  tooc 
with  zinc  from  zinc  containers  appears,  there  ore, 
not  to  be  a  danger.  C.  R-  Habingto^. 


Mechanism  of  enzyme  action.  F.  F.  I'0BD 
(Nature,  1927,  120,  S2— 83).— Certain  chemical  com¬ 
pounds  are  capable  of  forming  an  adsorption 
on  the.  surface  of  enzymes  which  acts  as  protec 
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So-called  “  activators  are  really  protectors,  pro¬ 
tecting  the  enzyme  from  the  damaging  effect  of 
intermediate  or  final  products  of  the  reactions 
concerned.  A.  A.  Eldridge. 

Conditions  of  autolytic  ammonia  formation  in 
tissues.  III.  Relation  of  tissue  ammonia  to 
purine  metabolism.  P.  Gyokg-y  and  H.  Rotkler 
(Biochem.  Z.,  1927,  187,  194 — 219). — Extracts  of 
liver,  kidney,  muscle,  and  thymus  (but  not  blood)  are 
able  to  eliminate  ammonia  from  sodium  nucleate 
and  from  adenosine;  the  course  of  the  reaction  is 
similar  to  the  liberation  of  ammonia  which  takes 
place  in  the  tissues  alone  as  the  result  of  autolysis. 
The  optimum  pa  for  the  reaction  is  5-2 — 5-5  except 
in  the  case  of  muscle,  for  which  it  is  7-0 — 8-0.  Tho 
experiments  indicate  a  relationship  between  form¬ 
ation  of  ammonia  in  tissues  and  purine  metabolism. 

G.  R.  Haring  ton. 

Nucleosidases.  I.  H.  von  Euler  and  E. 
Brunius  (Ber,,  1927,  60,  [.B],  1584— 1591).— Nucleo¬ 
sidase  is  obtained  by  extraction  of  pig  kidney  with 
water  and  purified  to  some  extent  by  dialysis  or, 
preferably,  by  isoelectric  precipitation  combined  with 
dialysis.  Kaolin  is  unsuitable  as  adsorbent,  whereas 
aluminium  hydroxide  B  at  ps  5—6  effects  75% 
adsorption;  subsequent  elution  is  difficult.  Pre¬ 
cipitation  with  alcohol  and  colloidal  ferric  hydroxide 
effects  adsorption  of  the  enzyme,  which  is  not  recovered 
by  means  of  phosphate  or  alkali.  The  best  puri¬ 
fication  is  effected  by  combination  of  precipitation 
with  acetone  and  isoelectric  precipitation.  Activity 
is  measured  by  using  adenosine  as  substrate,  the 
liberated  ribose  being  determined.  The  enzymic 
action  of  nucleosidase  is  restricted  by  nucleic  and 
uric  acids  but  appears  to  be  unaffected  by  arabinose. 
Apparently  the  amino-group  of  adenosine  and  the 
primary  alcoholic  group  of  ribose  are  not  essential 
for  the  specific  union  of  adenosine  and  the  nucleosidase. 

H.  Wren. 

Phosphoric  and  lactic  acid  production  in 
pulped  glands.  F.  Krause  (Z.  physiol.  Chem., 
1927,  168,  216 — 232). — If  pulped  glands  (liver, 
pancreas,  salivary  gland)  are  incubated  in  sodium 
hydrogen  carbonate  solutions  at  42°,  phosphoric  and 
lactic  acids  are  produced.  As  a  rule  there  is  a  greater 
molecular  quantity  of  the  former  acid.  In  presence 
of  sodium  fluoride,  although  acid  production  is 
checked,  there  is  no  synthesis  of  phosphoric  ester,  and 
it  is  concluded  that  a  substance  similar  to  lactacidogen 
«  not  present  in  these  glands.  Nucleic  acid,  present 
in  considerable  quantities  in  the  fresh  tissues,  is 
believed  to  be  the  source  of  both  the  phosphoric  and 
the  lactic  acid.  H.  D.  Kay. 

Behaviour  of  bile  acids  in  the  digestion  of 
protein.  R.  Karasawa  and  M.  Shoda  (J,  Biochem. 
A  apart],  1927,  7,  129 — 143). — Bile  acids  exert  no 
noticeable  effect  on  protein  hydrolysis.  They  have  a 
epressing  effect  on  the  tryptic  digestion  of  protein, 

5-“>  however,  is  lessened  when  the  bile  acids  are  in 
ftlf  state.  The  protein  digestion  by  erepsin  is 
to  a  variable  degree  by  different  bile 

1 . Sl  Ihus,  cholic  acid  has  the  strongest  depressing 
011  the  peptide  cleavage,  whilst  the  other 
ac  exert  a  diminishing  effect  in  the  order : 


gallodeoxycholic,  deoxycholic,  and  hyodeoxycholic 
acids.  Chemical,  Abstracts. 

Enzyme  action.  XLV.  Lipase  action  of  the 
whole  trout  at  different  ages.  K.  G.  Falk,  H.  M. 
Noyes,  and  I.  Lorberblatt.  XLVI.  Ester-hydro¬ 
lysing  actions  of  whole  trout  preparations  under 
various  conditions.  H.  M.  Noyes,  I.  Lorber¬ 
blatt,  and  K.  G.  Falk  (J.  Gen.  Physiol.,  1927,  10, 
837—844,  845—851;  cf.  A.,  1925,  i,  1360;  this  vol., 
227).— The  ester-hydrolysing  actions  of  extracts  and 
total  solids  of  trout  eggs  and  whole  trout  of  various 
ages  have  been  ascertained,  ten  different  esters  being 
used  as  substrates.  The  type  of  diagram  which 
represented  the  relative  ester-hydrolysing  powers 
varied  from  that  characteristic  of  immature  eggs  to 
that  given  by  the  adult  fish  after  they  had  eaten 
for  a  few  weeks,  and  henceforward  it  remained  con¬ 
stant  for  4 — 5  years.  The  influence  of  the  hydrogen- 
ion  concentration  on  the  activity  of  the  enzymes  has 
been  investigated,  and  also  the  effect  of  using  various 
solvents  such  as  glycerol  or  sodium  chloride  solutions 
instead  of  water  for  the  preparation  of  the  extracts. 

W.  O.  Kermack. 

Amount  of  light  emitted  by  mixtures  of 
Cypridina  luciferin  and  luciferase.  K.  P. 
Stevens  (J.  Gen.  Physiol.,  1927,  10,  859— 873).— A 
photometric  method  is  described  for  the  determin¬ 
ation  of  the  amount  of  light  produced  per  c.c.  of  the 
luciferin  solution  containing  luciferase  and  from  the 
results  the  amount  of  light  emitted  by  I  g.  of  dried 
Cypridina  powder  has  been  calculated.  This  amount 
varies  slightly  with  the  concentration  of  luciferin 
and  also  markedly  with  the  nature  of  the  medium, 
being  maximal  in  neutral  sea-water  and  minimal 
in  distilled  water  saturated  with  hydrogen.  It  also 
decreases  slightly  as  the  concentration  of  luciferase 
is  increased.  W.  O.  Kermack. 

Quanta  of  light  produced  and  the  molecules  of 
oxygen  utilised  during  Cypridina  luminescence. 
E.  N.  Harvey  (J.  Gen.  Physiol.,  1927,  10,  875 — 
881). — From  measurements  of  the  oxygen  absorbed 
during  the  oxidation  of  luciferin  with  production  of 
light,  it  is  found  that  ll-4xl0~5  g.  of  oxygen  is 
utilised  for  each  lumen  of  light  produced  or  that 
88  mols.  of  oxygen  correspond  with  the  emission  of 
one  quantum  of  light  of  4800  A.  (the  wave-length  of 
maximum  intensity).  This  result  may  be  too  high, 
and  it  is  probable  that  for  each  quantum  of  light 
produced  about  50  mols.  of  oxygen  are  absorbed  and 
100  mols.  of  luciferin  oxidised.  Of  the  energy 
produced,  1%  is  converted  into  light. 

W.  0.  Kermack. 

Effect  of  cyanide  on  the  Schardinger  enzyme. 
M.  Dixon  (Biochem.  J.,  1927,  840— 843).— Inhibition 
of  the  aerobic  oxidation  of  aldehyde  by  the  Schar¬ 
dinger  enzyme  is  produced  only  by  concentrations 
of  cyanide  greater  than  M /200.  It  is  due  to  an  actual 
destruction  of  the  enzyme  itself,  and  not  to  the 
inactivation  of  the  iron,  which  acts  catalytieallv  on 
molecular  oxygen  in  accordance  with  Warburg’s 
theory  (cf.  Szent-Gyorgyi,  A.,  1926,  867). 

S.  S..ZILVA. 

Hvdrolysis  of  sucrose  by  invertase  in  very 
concentrated  solutions.  C.  D.  Ingersoll  (Bull. 
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Soc.  Chi  in.  biol.,  1927,  9,  838 — 840). — Polemical 
against  Achalme  (A.,  1926,  977).  W.  0.  Kermack. 

Alcoholic  fermentation.  XIII.  Non-exist¬ 
ence  of  cell-free  fermentation.  S,  Kostytschev, 
G.  Medvedev,  and  H.  Kardo-Sysojeva  (Z.  physiol. 
Chcm.,  1927, 168,  244 — 266). — Alcoholic  fermentation 
by  dried  yeast  or  by  extracts  of  dried  yeast  is  due, 
not  to  so-called  “  cell-free  fermentation  ”  but  to  the 
presence  of  relatively  small  numbers  of  surviving 
cells,  the  activity  of  which  is  extraordinarily  stimulated 
by  unknown  substances  derived  from  the  killed  cells. 
The  fermentative  activity  of  such  preparations  is  a 
function  of  the  number  of  living  cells  present.  These 
findings  explain  many  anomalies  in  current  views  on 
“  cell-free  fermentation.”  H.  D.  Kay. 

Fermentation  of  glycogen  and  starch  by  malt- 
ase-free  yeast.  A.  Gottschalk  ( Z .  physiol.  Chem., 
1927,  168,  267 — 273). — Dried,  washed  S.  Ludwigii, 
which  does  not  attack  maltose,  will  nevertheless 
ferment  glycogen  readily,  and  soluble  starch  less 
readily,  if  relatively  large  amounts  of  co-zymase  are 
present  {boiled  extract  of  fresh  bottom  yeast  used). 
Dextrose  appears  to  be  produced  by  such  yeast 
preparations  from  both  these  substances  without  the 
intermediate  formation  of  maltose.  The  production 
of  phosphoric  esters,  which  is  dependent  on  the 
presence  of  co-zymase,  is  an  essential  step  in  the 
fermentation  of  glycogen  by  S.  Ludwigii. 

H.  D.  Kay. 

Influence  of  different  carbohydrate  phosphoric 
esters  on  the  fermentation  of  dextrose.  P. 
Mayer  (Biocliem.  Z,,  1927,  186,  313 — 316). — All 
the  known  carbohydrate  monophosphoric  esters 
accelerate  the  commencement  of  fermentation,  those 
of  Neubcrg  and  of  Robison  having  the  greatest  effect. 

P.  W.  Cltjtterbtjck. 

Graded  phytochemical  reduction.  G.  Nagel- 
schmidt  (Biochem.  Z.,  1927,  186,  317— 321).— -Di¬ 
acetyl  added  to  a  fermenting  sugar  solution  is  con¬ 
verted  fairly  rapidly  into  acetylmethylcarbinol,  which 
is  then  much  more  slowly  reduced  to  [iy-butylene  glycol. 

P.  W.  Clutterbuck. 

Fermentation  of  a-ketobutyric  and  oxalacetic 
acids.  VII.  Dependence  of  alcoholic  ferment¬ 
ation  on  pR.  E.  Hagglund  and  A.  Ringbom  (Bio¬ 
chem,  Z.,  1927,  187,  117 — 119). — The  velocity  of 
fermentation  of  a-ketobutyrie  acid  by  yeast  is  greatest 
at  pH  4-3,  and  that  of  oxalacetic  acid  at  pH  4-6 ;  neither 
acid  is  fermented  at  all  below7  pa  3-0  or  above  pB  8-0. 
The  pa  range  of  activity  of  carboxylase  appears  there¬ 
fore  not  to  be  dependent  on  the  substrate. 

C.  R.  Harington. 

Yeast  fermentation.  III.  Pyruvic  acid.  H. 
Haehn  and  M.  Glaubitz  (Z.  physiol.  Chem.,  1927, 
168,  233 — 243). — Sodium  pyruvate  in  presence  of 
excess  of  yeast  only  gives  rise  to  minimal  quantities 
of  carbon  dioxide.  1%  pyruvic  acid  rapidly  kills 
yeast-cells.  If,  however,  disodium  hydrogen  phos¬ 
phate  is  added  in  increasing  quantities  to  1%  pyruvic 
acid,  increasing  speeds  of  fermentation  are  observed 
when  yeast  is  added.  The  proportion  of  yeast-cells 
which  survive  the  process  rises  with  increase  in  the 
added  phosphate.  Lysine  hydrochloride + sodium 
hydroxide,  and  glycine  both  act  as  good  buffers  for 


this  system,  the  fermentation  of  pyruvic  acid  in  their 
presence  proceeding  almost  as  rapidly  as  in  the 
(unbuffered)  dextrose  controls.  H.  D.  Kay. 

Fermentation  of  sugar  and  pyruvic  acid.  A, 
Lebedev  (Biochem.  Z.,  1927,  186,  376 — 377).— 
Mainly  deals  with  priority  questions.  The  author 
cannot  support  the  statement  (Hagglund  and 
Augustson,  A.,  1926,  543;  Hagglund  and  Ahlbom, 
this  vol.,  379)  that  on  occasions  the  zymase  may  still 
be  active,  even  -when  the  carboxylase  is  inactive. 

A.  WORMALL. 

Fermentation  of  pyruvic  acid.  C.  Neuberg 

and  E.  Simon  (Biochem.  Z.,  1927,  187,  220 — 253).- _ 

The  theory  of  the  intermediary  part  played  by  pyruvic 
acid  in  alcoholic  fermentation  is  supported  by  the 
fact  that,  under  the  appropriate  conditions,  all 
preparations  of  yeast  can  ferment  pyruvic  acid  more 
rapidly  than  dextrose.  The  failure  of  other  workers 
to  secure  this  result  is  due  to  neglect  of  such  con¬ 
siderations  as  the  effect  of  pa,  the  difference  of  per¬ 
meability  of  the  yeast-cell  towards  dextrose  and 
pyruvic  acid,  and  the  toxicity  of  high  concentrations 
of  the  latter  towards  yeast.  C.  R.  Harington. 

Purification  of  co-zymase.  A.  L,  Raymond  and 
H.  M.  W  in  E  G  Alt  den  (J.  Biol.  Chem.,  1927,  74,  175— 
188). — Solutions  of  co-zymase  v7ere  prepared  by 
extracting  yeast  with  hot  water ;  electrodialysis, 
precipitation  with  alcohol,  cadmium  hydroxide,  or 
ferric  hydroxide,  caused  no  purification.  Treatment 
with  lead  acetate  gave  variable  results  and  the 
experiments  of  von  Euler  and  Myrback  (A.,  1924,  i, 
918)  could  not  be  repeated.  By  precipitation  of  the 
co-zymase  with  excess  of  mercuric  chloride  or  nitrate 
or  silver  nitrate  and  recovery  by  decomposition  of 
the  precipitates  with  hydrogen  sulphide,  a  4-  or 
5-fold  increase  in  activity  w7as  obtained,  which  was, 
however,  accompanied  by  considerable  loss  of  material. 
Preliminary  treatment  of  the  crude  extract  with  lead 
acetate,  followed  by  adsorption  of  the  co-zymase  in 
the  filtrate  on  aluminium  hydroxide  at  pK  10,  and 
recovery  from  the  adsorbate  with  hydrochloric^  acid 
at  pn  6-0,  gave  a  9-fold  purification  and  better  yields. 

C.  R.  Harington. 

Co-zymase.  XII.  Molecular  weight  of  co¬ 
zymase.  H.  von  Euler,  K.  Myrback,  and  K, 
Nilsson  (Z.  physiol.  Chem.,  1927,  168,  177—187).- 
Erom  observations  on  the  fate  of  free  diffusion  of 
co-zymase  in  an  apparatus  adapted  by  Euler  (Wied. 
Aim.,  1897,  63,  273)  and  by  Oholm  (A.,  1910,  ii,  273) 
for  the  determinations  of  the  mol.  ivt.  of  dissolved 
substances,  that  of  co-zymase  has  been  found  to  be 
486^6.  This  mol.  wt.  is  constant  for  very7  different 
degrees  of  purity  of  co-zymasc,  and  does  not  change 
with  the  acidity  of  the  diffusing  solution.  The  con¬ 
centration  of  co-zymase  was  determined  by  its  enect 
on  carbon  dioxide  production  in  co-zymase-free  ve;u 
under  standard  conditions.  In  the  same  apparatus 
sucrose  gave  a  mol.  wt.  of  336±8.  H.  D.  Kay.  ^ 

Extraction  of  maltase  from  yeasty  v  -  K 
Krieble,  E.  L,  Skau,  and  E.  W.  Lovering  (J.  Amer, 
Chem.  Soc.,  1927,  49,  1728— 1735).— The  rate  ot 
extraction  of  maltase  from  dried  yeast  increases  vn 
rise  in  temperature,  but  stronger^  extracts  can 
obtained  at  lower  temperatures  (15°)  as  the  rate 
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destruction  of  the  maltase  is  less.  The  maximum 
activity  is  obtained  when  the  extracting  medium  is 
neutral,  but  this  effect  is  loss  marked  with  fresh  than 
with  dried  yeast.  The  rate  of  extraction  of  maltase 
from  fresh  yeast  is  less  than  that  from  dried  yeast, 
but  maltase  is  best  extracted  from  fresh  yeast  at  30°. 

F.  G.  Willson. 

Unsaponifiable  matter  of  yeast-fat.  C.  G. 
Daubxey  and  I.  S.  Maclean  (Biochem,  J.,  1927,  21, 
8(39;  cf.  this  vol.f  373). — The  iodine  values  of  the 
unsaponifiable  matter  vary  widely  according  to  the 
particular  sample  of  yeast  and  according  to  the 
method  used  for  the  preparation  of  the  fraction.  After 
removal  of  the  sterol  precipitable  by  digitonin  an 
oil  may  be  obtained  giving  a  very  high  iodine  value, 
the  degree  of  unsaturation  being  very  largely  in¬ 
fluenced  by  the  method  of  saponification  and  by  the 
subsequent  treatment  of  the  material.  S.  S.  Zilva. 

Iodine  as  a  biogenic  element.  XI.  Action  of 
iodine  on  yeast.  K.  Scharrer  and  W.  Schwartz 
(Biochem.  Z.,  1927,  187,  159— 179).-— Iodine  in  small 
concentrations  has  a  slight  stimulating  effect  on  the 
growth  of  yeast,  the  iodine  being  taken  up  to  some 
extent  by  the  yeast-cells ;  it  does  not  appear,  how¬ 
ever,  to  he  of  great  significance  in  yeast  metabolism. 

C.  lb.  Harington. 

Necessity  of  carbon  dioxide  for  the  growth  of 
bacteria,  yeasts,  and  moulds.  G.  E.  Rockwell 
and  ,T.  H,  Highberger  (J.  Infect.  Dis.,  1927,  40, 
438).— Experiments  indicate  that  bacteria,  yeasts,  and 
moulds  require  carbon  dioxide  as  a  source  of  carbon. 

Chemical  Abstracts. 

Physico-chemical  antagonisms  of  bacteria. 
C.  Arsaudi,  W.  Kopaczewski,  and  M.  Rosnowski 
(Compt.  rend.,  1927,  185,  153 — 156). — The  antagon¬ 
ism  between  different  species  of  bacteria  present 
together  in  a  culture  medium  is  explainable  by 
variations  in  certain  physical  properties  of  the 
medium.  T.  H.  Pope. 


Relation  of  the  growth  of  certain  micro¬ 
organisms  to  the  composition  of  the  medium. 
I.  The  synthetic  culture  medium.  II.  The 
effect  of  changes  of  surface-tension  on  growth. 
V.  Reader  (Biochem.  J.,  1927,  21,  901—907,  90S— 
912). — I,  Traces  of  manganese  or  iron  do  not  increase 
Use  rate  or  amount  of  growth  of  Streptoihrix  corallinus, 
a  white  Streptothrix,  and  Sarcina  aurantiaca.  No 
appreciable  variation  in  the  growth  of  these  organisms 
takes  place  when  the  medium  contains  dextrose  within 
no  range  0-06 — 2%.  Glycerol,  mannitol,  arabinose, 
5Whum  lactate,  sodium  citrate,  sodium  pyruvate,  or 
Sycogcn  may  replace  dextrose  as  a  source  of  carbon 
'i  bout  loss  of  efficiency  in  the  medium.  The  sub- 
s  itution  by  lamilose,  rhamnose,  sodium  acetate, 
propionate  diminishes  the  growth,  whilst 
0  butwate,  oxalate,  succinate,  or  tartrate  cannot 
as  a  source  of  carbon  at  all.  Of  the  amino-acids 
cine,  asparagine,  alanine,  and  possibly  cystine 
hut  SU  *,  cai-bon  requirements  of  the  medium 
„noile  of  the  ammo-acids  tried  acted  as  efficiently 
t  mmomum  salts  in  providing  nitrogen. 

ount  growth  of  Streplothrix  in  synthetic 
aining  additions  of  broth  or  antineuritic 
(torulin)  is  not  related  to  the  change 
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of  surface  tension  between  the  medium  and  air  or 
the  medium  and  benzene.  The  type  of  growth 
(film  or  deposit)  is  correlated  with  change  in  interfacial 

tension  of  the  medium  against  benzene. 

S.  S.  Zilva. 

Mechanism  of  the  action  of  fatty  acids  and 
particularly  of  the  unsaturated  acids  and  of  their 
soaps  on  bacteria  and  toxins.  P.  Sedallian  and 
L.  Velluz  (Bull.  Soc.  Chim.  biol.,  1927,  9,  825 — 
837). — From  experiments  on  the  neutralisation  of 
tetanus  toxin  by  various  fatty  acids  and  soaps,  it  is 
concluded  that  the  formation  of  cryptotoxins  is 
dependent  on  the  adsorption  of  these  acids  on  the 
toxin-micelles  in  such  a  way  as  to  inhibit  their  action 
on  the  animal  organism.  '  W.  O.  Kermack. 

Quantitative  dismutation  of  methylglyoxal 
to  lactic  acid  by  Bacillus  Dclbriicki  and  by 
Bacterium  lactis  aerogencs.  Irregular  be¬ 
haviour  of  phenylglyoxal  in  this  reaction.  C. 
Negberg  andE.  Simon  (Biochem.  Z.,  1927, 186, 331 — 
336). — B.  Delbrilcki  and  B.  lactis  aerogenes  convert 
methylglyoxal  quantitatively  into  r-lactic  acid  but, 
although  both  convert  phenylglyoxal  quantitatively 
into  mandelie  acid,  the  former  gives  rise  to  a  product 
containing  82%  of  the  d-acid  w'hilst  the  latter  gives  a 
product  containing  10%  excess  of  the  I- acid. 

P.  W.  Clutterruck. 

Vitamins  and  tubercle  bacilli.  I,  II.  N. 
Uyei  (J.  Infect.  Dis.,  1927,  40,  425,  433). — Growth- 
stimulating  substances  could  not  be  found  in  tubercle 
bacilli  or  their  metabolic  products.  Substances  rich 
in  vitamin-U  stimulate  the  growth  of  tubercle  bacilli 
in  Long’s  medium.  Chemical  Abstracts. 

Influence  of  thyroid  on  the  stimulation  of 
autonomic  nerves  and  on  the  action  of  adrenaline. 
W.  Feldberg  and  E.  Schlif  (Arch.  exp.  Path. 
Pharrn.,  1927,  124,  94 — 101). — Thyroxine  and  other 
thyroid  preparations  have  no  immediate  action  in 
increasing  the  effect  of  adrenaline  in  raising  the  blood- 
pressure.  Likewise  they  do  not  intensify  the  action 
of  vagus  stimulation  in  lowering  the  blood-pressure 
nor  the  effect  of  stimulating  the  cervical-sympathetic 
in  dilating  the  pupil.  W.  O.  Kermack. 

Fat  metabolism.  I.  A.  Low  and  R.  Pfeiler 
(Biochem.  Z.,  1927.  187,  114— 116).— Injection  of 
0-4  mg.  of  adrenaline  into  rabbits  causes  a  slight 
decrease  in  the  light  petroleum-soluble  and  a  marked 
increase  in  the  alcohol-soluble  fraction  of  the  blood- 
lipins,  C.  R.  Harington. 

Determination  of  adrenaline.  L.  C.  Baker  and 
G.  F.  Marrian  (Biochem.  J.,  1927, 21, 1005 — 1009). — 
A  modification  of  Folin,  Cannon,  and  Denis’  method 
(A.,  1913,  ii,  163).  Comparisons  are  made  in  _a 
Lovibond  colorimeter  and  a  calibration  curve  is 
utilised,  the  working  temperature  bemg  20°.  In  the 
extraction  by  the  Folin,  Cannon,  and  Denis  unethod 
there  is  small  but  definite  oxidation  of  adrenaline. 
This  can  he  avoided  by  using  trichloroacetic  acid  as 
the  extracting  agent.  S,  S.  Zilva. 

Effect  of  insulin  on  the  sugar  excretion  thres¬ 
hold  and  its  after-effect  on  sugar  assimilation. 
G-  Eda  (J-  Biochem.  [Japan],  1927,  7,  53—77). — 
After  the  first  insulin  injection  the  threshold  of  sugar 
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excretion  is  often  lowered  ;  after  several  consecutive 
days’  injections  it  usually  rises  {e.g.  0-04%),  but  the 
effect  is  variable.  Long-continued  insulin  injections 
diminish  the  asaimilability  of  sugar,  but  the  effect 
rapidly  disappears  when  the  injections  are  discon¬ 
tinued.  Chemical  Abstracts. 

Insulin  and  glycogen  formation.  K.  Pooany 
(Bioehem.  Z.,  1927,  187,  72— 77).— In  mice  weighing 
17 — 25  g.,  doses  of  0-004 — 0-006  unit  of  insulin  have 
no  effect  on  the  total  glycogen  content;  0-01 — 0-02 
unit  causes  an  increase,  whilst  larger  doses  cause  moro 
or  less  complete  disappearance  of  the  glycogen. 

C.  R.  Haring  ton. 

Variations  in  the  serum-calcium  of  rabbits. 
K.  Culhane  (Bioehem.  J.,  1927,  21,  1015—1023).— 
The  administration  of  insulin  whether  pure  or  crude 
causes  no  rise  in  the  serum-calcium  of  rabbits,  nor 
can  such  a  rise  be  recorded  during  insulin  convulsions 
(cf.  Davies,  Dickens,  and  Dodds,  A.,  1926,  980).  An 
immediate  rise  inthe  serum-calcium  occurs  independent 
of  insulin  administration  in  rabbits  fed  with  cabbage 
except  when  the  initial  value  is  exceptionally  high. 

S.  S.  Zilva. 

Vitamin-A  formation  in  the  etiolated  wheat 
shoot.  T.  Moore  (Bioehem.  J.,  1927,  21,  870 — 
874). — Fresh  etiolated  wheat  shoots,  10  days  old, 
fed  to  rats  receiving  a  diet  deficient  in  vitamin-A 
but  adequate  in  vitamin-D  at  the  rate  of  thirty  shoots 
per  day,  prevent  death  and  restore  growth"  Seeds 
fed  at  the  same  rate  are  ineffective.  The  condition 
of  the  animals  after  a  few  months  is,  however,  not 
as  good  as  that  of  animals  subsisting  on  a  liberal  diet 
(cf.  Wilson,  J.  Biol.  Chem.,  1922,  51,  455;  Coward, 
this  vol.,  595).  S.  S.  Zilva. 

Vitamin-A  and  greenness  in  plant  tissue.  I. 
Relative  vitamin-A  content  of  head  and  leaf 
lettuce.  M.  Dye,  O.  C.  Medlock,  and  J.  W.  Crist 
(.T.  Biol.  Chem.,  1927,  74,  95 — 106). — The  vitamin- A 
content  of  the  leaves  of  lettuces  of  various  modes  of 
cultivation  was  approximately  proportional  to  their 
chlorophyll  content.  C.  R.  Harlngton. 

Detection  of  the  antirachitic  factor  in  grasses 
grown  in  the  dark  and  under  glass.  W.  Voltz 
and  W.  Kirsch  (Bioehem.  Z„  1927, 186,  255—263).— 

Grass  seeds  (Lolinvi  perenne)  do  not  contain  the 
antirachitic  factor,  but  the  germinating  plants  do, 
even  when  grown  under  glass  or  in  complete  darkness. 
This  is  opposed  to  the  view  that  the  antirachitic 
vitamin  is  formed  only  by  irradiation  of  a  provitamin. 

P.  W.  Clvtterbuck. 

Vitamins-A  and  -D  of  spinach.  S.  G.  Willi- 
mott  and  F.  Wokes  (Bioehem.  J.,  1927,  21,  887 — 

S94). — A  stable  acetonc-ether  extract  of  dried  spring 
spinach  was  prepared  which  in  daily  doses  of  25  mg. 
secured  complete  freedom  from  xerophthalmia  and 
induced  satisfactory  although  slightly  subnormal 
growth  in  rats.  A  dose  of  this  order,  however,  did 
not  show  any  significant  antirachitic  protection.  The 
extract  is  practically  free  from  mineral  matter  and 
oxidising  enzymes.  S.  S.  Zilva. 

Nutrition.  VII.  Fat-soluble  vitamin  require¬ 
ments  of  chickens.  R.  H.  A.  Plimmer,  J.  L. 
Rosedale,  and  W.  H.  Raymond  (Bioehem.  J.,  1927, 


21,  940- — 944)  . — The  minimum  quantity  of  cod-liver 
oil  required  for  rearing  chicks  is  0-5%  of  the  diet. 
There  are  indications  that  a  higher  percentage  is 
necessary  for  hens  in  order  to  ensure  the  production 
of  fertile  and  hatching  eggs.  S.  S.  Zilva. 

Antineuritic  yeast  concentrates.  II.  Use  of 
norite  charcoal  in  the  concentration  of  torulin. 
H.  W.  Ktnneksley  and  R.  A.  Peters  (Bioehem.  J., 
1927,  21,  777 — 790). — The  aqueous  extract  from  yeast 
is  precipitated  with  neutral  lead  acetate.  By  treating 
the  filtrate  with  baryta  gum  impurities  are  further 
removed.  After  removing  the  baryta  from  tho 
solution  with  sulphuric  acid  more  impurities  are 
precipitated  with  mercuric  sulphate.  The  solution 
is  then  adsorbed  with  norite  at  pa  7-0  twice  and  the 
active  principle  extracted  from  the  adsorbent  by 
extraction  with  OTiV-hydrochlorie  acid  and  with  50% 
alcohol.  The  highest  yield  obtained  by  this  method 
from  14  lb.  of  yeast  was  4400  doses  of  about  1  mg. 
The  treatment  with  mercuric  sulphate  can  he  avoided 
if  the  solution  is  brought  to  pa  2-5  after  treatment 
with  baryta,  and  after  removal  of  the  reagent 
the  solution  is  adsorbed  with  norite.  At  this  pa 
the  adsorbent  removes  impurities.  By  bringing  the 
solution  to  pB  7  after  this  purification,  the  fractionation 
can  be  continued  as  before ;  the  yield,  however,  is  not 
as  good  as  that  obtained  by  the  first  method.  Adsorp¬ 
tion  on  norite  charcoal  is  not  a  property  of  torulin  of 
activity  1-0  mg.  per  daily  dose  and  is  therefore  due  to 
to  a  co-adsorbent  in  the  earlier  stages. 

S.  S.  Zilva. 

Temporary  spontaneous  disappearance  of 
typical 11  beri-beri  ”  symptoms  in  pigeons  led  on 
diets  deficient  in  vitamin- B.  S.  K.  Kon  (Bio- 
chem  J.,  1927,  834— 836).— The  occurrence  of  tem¬ 
porary  spontaneous  cures  in  a  large  percentage  of 
pigeons  fed  on  a  vitamm-B-deficient  but  otherwise 
complete  synthetic  ration  is  fully  confirmed  (cf.  Kon 
and  Drummond,  this  vol.,  702).  S.  S.  Zilva. 

Effect  of  administration  of  glycine  to  pigeons 
on  a  diet  deficient  in  vitamin-#.  S.  K.  Kon  (Bio- 
chem.  J.,  1927,  21,  837— 839).— Administration  ot 
glycine  has  no  bcnoficial  effects  on  pigeons  feci  on 
diets  deficient  in  vitamin-i?.  Bad  effects  were 
observed  on  the  administration  of  the  amino-acid  an 
these  are  attributed  to  the  high  molecular  concen¬ 
tration  of  the  solution  given.  Collazo’s  opinion  u 
1923,  i,  506)  that  carbohydrates  when  administered 
to  vitamin-B-deficient  pigeons  are  toxic  per  se  is  no 
corroborated.  S.  S.  Zilva. 

Different  behaviour  of  pigeons  and  hens  on 
supplying  their  vitamin-#  requirements  y 
fresh  green  plants.  A.  Scire  exert  ar*d 
Schieblich  (Bioehem.  Z.,  1927,  186,  222— --^8). 
Pigeons  require  a  much  greater  amount  of  grBt 
material  e.g.,  sugar-beet  leaves,  grass,  lucerne, 
certain  acid  fodders,  than  do  hens,  in  order  to  sa 
their  requirements  of  the  antineuritic  factor, 
this  large  amount  cannot  be  administered  satisfac  or  y> 
pigeons  are  unsuitable  for  testing  plant  materia  an 
must  not  be  concluded  from  negative^  expanmen  s  _ 
pigeons  that  such  material  is  lacking  in  the  antineu 
factor.  P.  W.  Cluttebbuce. 


BIOCHEMISTRY. 


905 


Nutrition.  VI.  Balance  of  food  by  vitamin-R. 
R.  H.  A.  Primmer,  J.  L.  Rosedale,  and  W.  H. 
Raymond  (Biochem.  J.,  1927,  21,  913 — 939). — Pro¬ 
tein,  fat,  and  carbohydrate  in  the  diet  need  balancing 
by  vitamin-R,  which  must  not  fall  below  a  certain 
ratio  to  the  calorie  content.  Chickens  require  more 
of  the  vitamin  than  pigeons,  and  pigeons  more  than 
rats,  per  unit  calorie,  the  requirement  of  young 
animals  being  higher  than  that  of  adults.  As  tested 
on  pigeons  “  marmite  ”  is  about  half  as  potent  as 
dried  yeast ;  samples  of  yeast  extract  vary  consider¬ 
ably  in  potency.  Various  pathological  changes  are 
produced  by  the  consumption  of  diets  containing  too 
little  vitamin-R.  The  composite  nature  of  vitamin-R 
has  not  been  taken  into  consideration  in  this  research. 

S.  S.  ZlLVA. 

Relation  of  protein  intake  to  requirement  and 
determination  of  vitamin-R.  H.  C.  Sherman  and 
Q.H.M.Gloy  (J. Biol. Chem.,  1927,  74,  117 — 122). — 
Neither  the  time  of  survival  of  rats  after  deprivation 
of  vitamin-R  nor  their  maintenance  requirements  of 
this  vitamin  were  altered  by  changing  the  protein 
content  of  the  basal  diet  from  12  to  54%. 

C.  R.  Harington. 

Determination  of  vitamin-R.  H.  C.  Sherman 
and  E.  H.  MacArtiiur  (J.  Biol.  Chem.,  1927, 
74,  107 — 115). — In  quantitative  tests  for  vitamin-R 
carried  out  on  young  rats,  the  amount  of  vitamin- 
containing  food  should  be  adjusted  until,  in 
combination  with  the  basal  diet,  it  induces  a 
preliminary  gain  in  weight  followed  by  a  slight  fall 
and  subsequently  a  steady  period  of  some  weeks. 
Preliminary  removal  of  vitamin-R  from  the  diet  is  of 
no  advantage  in  testing  for  this  factor.  At  the  same 
age,  larger  animals  respond  less  readily  than  smaller 
ones  to  vitamin-R,  whilst,  under  the  same  conditions 
of  age  and  weight,  females  require  larger  amounts  of 
the  vitamin  than  males.  C.  R,  Harington. 

Content  of  glutathione  in  certain  tissues,  and 
a  the  blood  of  the  pigeon  under  normal  con¬ 
ditions,  when  underfed,  and  when  deprived  of 
vitamin-R.  L.  Randoin  and  R.  Eabre  (Compt. 
rend.,  1927,  185,  151 — 153).— With  the  normal 
adult  pigeon,  the  skeletal  muscles  contain,  per  100  g. 
01  tissue,  0  017— 0-032  g.  (average  0-026  g.) 
°f glutathione ;  the  heart,  0-030  g. ;  the  liver,  0-140  g. ; 
aod  the  blood,  0-061  g.,  with  comparatively  large 
individual  variations.  Malnutrition  causes  a  general 
■ovrering  of  the  content  of  glutathione,  the  average 
or  the  skeletal  muscles  being  0-0143  g.  Deprivation 
°f  vitamin-R  produces  no  marked  change  at  first,  but 
n.ftfof  owerfr1S  of  the  proportion  of  glutathione  to 
''"ivi  an^>  the  critical  period,  to  0-0139 — 
Wi)  g.  per  100  g.  of  skeletal  muscle ;  with  the 
ea.rt  the  blood,  the  diminution  is  far  less,  and 
1  the  liver  there  is  a  tendency  to  increase.  In- 
j11  value  the  ratio  n'  :  n  in  the  case  of 
ivitCt  1 1  musc*.e  '.s  pronounced  when  vitamin-R  is 
stlT1  a,n®  indicates  an  increase  in  reducing  sub- 
grniccs  er  ^an  ^fr°se  containing  the  sulphydryl 

T.  H.  Pope. 

content  of  green  grass  ;  weight  of 
1927  Brouwer  (Biochem.  Z., 

•  183  193). — At  all  seasons  Lolium  perenne, 


in  the  fresh  condition,  is  rich  in  vitamin-C,  1  g.  per 
diem  being  sufficient  to  protect  guinea-pigs  against 
scurvy.  In  scurvy  there  was  observed  a  decrease  in 
the  weight  of  the  thymus  and  an  increase  in  that  of  the 
adrenals.  0.  R.  Harington. 

Dietary  requirements  for  reproduction.  VIII. 
Reproduction-deficient  diet.  IX.  Cod-liver  oil 
versus  wheat  oil  as  sources  of  vitamin-R.  X. 
Vitamin-R  requirements  for  lactation.  XI. 
Potency  of  butter-fat  in  vitamin-R.  B.  Sure 
(J.  Biol.  Chem.,  1927,  74,  37—44,  45—53,  55—69, 
71 — 84). — VIII.  In  contradiction  to  the  results  of 
Anderegg  and  Nelson  (B.,  1925,  520),  the  fact  is  con¬ 
firmed  that  on  a  diet  of  dried  skimmed  milk,  cod-liver 
oil,  and  yeast,  rats  are  sterile ;  addition  to  such  a  diet 
of  0-035%  of  the  unsaponifiable  matter  from  cotton¬ 
seed  oil  secures  a  normal  reproductive  cycle. 

IX.  Normal  reproduction  could  not  be  obtained  by 
increasing  the  proportion  of  cod-liver  oil  in  the  above- 
mentioned  basal  diet,  although  the  oil  was  rich  in 
vitamins- j4  and  -D ;  large  increases  in  the  amount  of 
oil  caused  toxic  effects. 

X.  The  vitamin-R  requirements  of  rats  are  much 
increased  during  lactation.  Preparations  rich  in 
vitamin-R  were  made  by  extracting  wheat  embryo 
with  25%  alcohol  in  the  cold ;  such  an  extract  pre¬ 
pared  from  6  g.  of  wheat  embryo  formed  a  sufficient 
daily  supply  of  vitamin-R  for  the  lactating  rat. 
Wheat-germ  oil  in  amounts  up  to  5%  of  the  diet  was 
non-toxic. 

XI.  Addition  of  10%  of  butter-fat  is  required  to 
convert  the  basal  diet  into  one  sufficient  for  normal 
reproduction ;  butter-fat  therefore  contains  much 
less  vitamin-R  than  does  wheat  oil. 

C.  R.  Harington. 

Liberation  of  oxygen  from  fleshy-leaved  plants 
in  the  absence  of  carbon  dioxide.  A.  Mayer 
(Landw.  Versuchs-Stat.,  1927,  105,  261 — 266). — A 
discussion  of  the  trend  of  modern  research  in  this 
connexion,  in  comparison  with  the  author’s  earlier 
views.  A.  G.  Poulard. 

Special  form  of  biological  oxidation  [of  oxalic 
acid  in  presence  of  a  moss].  J.  Houget,  A. 

Mayer,  and  L.  Plantefol  (Compt.  rend.,  1927,  185, 
304 — 306 ).—Hypnum  triquetrum  suspended  in  dilute 
oxalic  acid  solution  through  which  oxygen  is  passed 
causes  at  25°  complete  oxidation  in  a  few  hours.  The 
action  is  not  influenced  by  rise  of  temperature;  it 
proceeds  best  at  an  acid  concentration  of  0-04 — 0-02N, 
and  ceases  if  the  acid  is  neutralised.  The  activity  of 
the  moss  is  destroyed  only  by  vigorous  treatment; 
e.g.,  with  water  at  a  temperature  above  96°,  chlorine, 
osmic  acid,  picric  acid,  hydrogen  peroxide,  hypo¬ 
sulphites,  acid  sulphites,  iodides,  ferro-  and  ferri-cyan- 
ides,  and  phenylhydrazine  hydrochloride.  Urethane, 
phenylurethane,  and  hydrocyanic  acid  have  no  action. 

E.  W.  WlGNALL. 

Respiration  and  fermentation  in  green  plants. 
L.  Genevois  (Biochem.  Z .,  1927,  186,  461 — 473).-  - 
The  respiratory  and  fermentative  activities  of  six 
different  types  of  algse—Chlorelia  pyrenoidea  (Chick), 
Scenedesmus  Basiliensis  (Chodat),  Ccdastrum  Pro- 
boscideum,  Hceimtococcus  pluvialis,  Stichococcus 
bacillaris,  Pseudendoclonium  Baailiense  (Visch) — have 


algae  give  results  agreeing  in  general  with  those  for 
Chlorella.  No  fermentation  by  ChloreUa  occurs  in  a 
sodium  hydrogen  carbonate-Ringer  solution  in  the 
absence  of  oxygen,  but  fermentation  is  induced  by  the 
addition  of  dextrose,  lsevulose,  mannose,  or  galactose. 
The  other  algae  behave  like  Ohlordla  in  the  ferment¬ 
ation  experiments.  Algae  differ  from  yeast-cells  to 
some  extent  in  their  sensitivity  to  potassium  cyanide, 
for  respiration  in  the  salt  solution  is  inhibited  by  small 
amounts  of  cyanide  only  in  the  case  of  Scenedesmus. 
In  all  cases,  respiration  in  the  presence  of  dextrose, 
sodium  butyrate,  acetaldehyde,  etc.  is  inhibited  by 
cyanide.  Similar  amounts  of  cyanide  cause  no 
inhibition  of  fermentation,  but  respiration  and  fer¬ 
mentation  are  equally  sensitive  to  narcotics  such,  as 
phenylurethane.  It  is  concluded  that  the  “intra¬ 
molecular  ’’  respiration  of  algre  is  essentially  similar 
to  yeast  fermentation  and  fission  processes  in  animal 
cells.  One  difference,  however,  is  that  in  a  sugar 
solution  part  of  the  respirator}'  process  is  insensitive 
to  cyanide  and  this  respiration  is  approximately  equal 
to  that  in  a  salt  solution,  which  is  itself  insensitive  to 
cyanide.  A.  Wormall. 

Growth  of  moulds  on  cobaltammine  salts.  K. 


follow  tartaric,  lactic,  acetic,  and  formic  acids.  The 
kojic  acid  formation  is  rapidly  diminished  by  the 
addition  of  oxalic,  citric,  formic,  hydrochloric,  and 
nitric  acids,  whilst  sulphuric  acid  produces  a  slight 
increase;  the  production  is  also  increased  by  the 
addition  of  tartaric  acid  at  a  low.  pn,  and  by  the 
addition  of  phosphoric,  lactic,  and  pyruvic  acids  in  a 
medium  with  a  pn  corresponding  with  the  so-called 
isoelectric  point  of  plasma  protein,  5 — 6. 

E.  A.  Lott. 

Influence  of  temperature  on  the  nature  of  the 
fat  formed  by  living  organisms,  L.  K.  Peabso.v 

and  H.  S.  Rarer  (Biochem.  J-,  1927, 21, 875- . 879). 

The  iodine  value  of  the  fatty  acids  produced  by 
Aspergillus  niger  and  Bhizopm  nigricans  varies  with 
the  temperature  at  which  these  organisms  are  grown. 
At  higher  temperatures  the  fatty  acids  produced  are 
more  saturated.  S.  S.  Z fin  a. 

Influence  of  Turkestan  climate  on  the  chemical 
processes  of  plants.  S.  L.  Ivakov  (Bull.  win. 
Asie  Cent-ralc,  1926,  No.  12,  21— 25),— A  warm 
climate  lowers,  and  a  cold  climate  raises,  the  quantity 
of  unsaturated  acid  (particularly  linolenic)  in  the  oi 
of  seeds.  Chemical  Abstracts. 


amounts  of  acid.  It  is  concluded  that  these  effects 
are  due  to  the  lack  of  easily  assimilated  nitrogen,  since 
A.  niger  when  grown  in  a  culture  solution  with  only 
small  amounts  of  ammonium  nitrate  produces  citric, 
malic,  succinic,  tartaric,  and  oxalic  acids. 

E.  A.  Lust, 

Metabolism  of  Aspergillus  artfzm.  I.  H. 
Tamiya  (Acta  Phytochira.,  1927,  3,  51— 173). — The 
conditions  for  the  growth  of  A.  oryzee  have  been 


A.  Wormall. 

Soluble  enzymes  secreted  by  hymenornycei.es. 
Tannin  as  antioxidant.  L.  Lutz  (Compt.  rei  •> 
1927,  184,  1493— 1494).— Tannin  possesses  strongly 
antioxygcnic  properties  in  the  presence  of  t.ic  i  l!ln 
mycelium  of  hymenoniycetes ;  in  the  presence 
5  drops  of  a  1%  ethereal  aqueous  solution  o 
reduction  of  methylene -blue  is  apparent  after 
with  cultures  of  Sfercmn  Ursutum,  S.  purpureum,  > 
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Polypoms  versicolor,  -whilst  in  tannin-free  controls 
redaction  is  not  perceptible  until  8 — 15  days  have 
passed.  The  coloration  of  guaiacol,  a-naphthol,  and 
K-naphthylamine  hydrochloride  in  presence  of  the 
same  fungus  is  considerably  retarded  in  the  presence 
of  tannin.  A  parallel  series  of  experiments  with 
gallic  acid  gave  similar  results.  R.  Brightmak. 

Nature  of  the  dye  penetrating  the  vacuole  of 
Valonia  from  solutions  of  methylene-blue.  M. 
Irwts  (J.  Gen.  Physiol.,  1927,  10,  927—947).— 
Speetrophotometric  observations  demonstrate  that 
the  dye  which  penetrates  into  the  vacuoles  of  un¬ 
injured  cells  of  Valonia  macrophysa,  immersed  in 
mothylene-blue  solutions,  is  in  reality  the  lower 
homologue,  trimethylthionine  (azure-B).  Since  this 
dye  is  a  weaker  base  than  methylene-blue,  and  there- 
fore  may  exist  as  free  base  under  the  conditions  of  the 
experiment,  the  staining  of  cells  by  methylene-blue 
solutions  is  not  necessarily  a  contradiction  of  the  view 
that  the  dye  ions  are  unable  to  penetrate  into  the 
cells.  If  the  cells  are  injured  methylene-blue  itself 
may  be  detected  in  the  vacuoles.  W.  0.  Kermack. 


Subsidiary  dyes  in  methylene-blue.  W.  C. 
Holmes  (Stain  Tech.,  1927,  2,  71— 1 73).— All  samples 
of  methylene-blue  examined  have  been  found  to 
contain azure-B  (trimethylthionine).  Since  the  latter, 
sad  not  the  former,  is  the  dye  which  normally  enters 
the  living  cell,  it  is  important  to  be  able  to  detect  it  in 
samples  of  methylene-blue.  The  following  qualitative 
tet  has  been  devised:  0-1  g.  of  methylene-blue  is 
dissolved  in  25  e.e.  of  M /15-borate  buffer  solution 
(Clark).  An  equal  volume  of  water  is  added  and  the 
solution  is  shaken  with  25  c.c.  of  chloroform.  The 
chloroform  solution  is  then  filtered  twice  through 
paper.  If  azure-B  is  present  the  solution  will  appear 
fiolet  in  colour.  The  chloroform  is  then  shaken  with 
Ta!er  (or  water  containing  a  trace  of  acetic  acid) 
'4en  the  azure-B  enters  the  water  and  may  be  identi- 
M  speetrophotometrically .  If  methylene-violet  is 
present  (only  traces  are  usually  found  in  methylene- 
tee)  the  chloroform  will  remain  pink  after  repeated 
^traction  with  water.  On  shaking  with  hydro¬ 
chloric  acid  (vn  1)  methylene-violet  is  removed  from 
the  chloroform  quantitatively,  giving  a  reddish- 
’teet  solution.  H.  W.  Dudley. 


Ketone-aldehyde  mutase  in  wheat,  rye,  and 

s°ya  beans.  L.  Klar  (Biochem.  1927,  186, 
—330). — Wheat,  rye,  and  soya  beans  contain  the 
eBzyme-  P.  W.  Cluttebbuck. 

Enzymic  production  of  volatile  products  from 
cotme  under  the  influence  of  tobacco-leaf 
j  i<w-S'  -  -Fobok  and  A.  Reiferberg  (Biochem. 
vol  • — Polemical  against  Faitelowtz  (this 

j  !  ,•  Hicotme  is  decomposed  in  tobacco 

entation  even  when  sterility  is  observed.  There 
..j*!1,  sm  between  the  decomposition  of  nicotine 
tol,fv..le*amount  oxy§en  absorbed  by  moistened 
fhm,  "I  ves’  even  ""’hen  the  macerates  are  filtered 
porous  candle  or  m  presence  of 

germicides.  a  <f 


in  the 

Grover  and  A.'C.  Chibhall 
There  is  an 


enzyme  present  in  the  rootlets  of  germinating  barley 
which  is  capable  of  deamidating  asparagine.  An 
active  preparation  of  this  enzyme  can  be  obtained  from 
the  aqueous  extract.  It  appears  to  bo  specific  for 
the  naturally  occurring  f-asparagme,  The  simple 
amides  acetamide  and  propionamide  are  entirely 
resistant  to  its  action  but  d-glutamine  is  hydrolysed  by 
it.  The  optimum  pu  is  about  7  and  the  optimum 
temperature  about  37°.  Pig  erepsin  also  deamidates 
asparagine.  On  the  other  hand  the  barley  preparation 
hydrolyses  glycylglycine.  The  enzyme  is  therefore 
considered  to  be  a  plant  erepsin  (peptidase). 

S.  S.  ZlLVA. 

Volatile  fatty  acids  formed  by  the  acid  ferment¬ 
ation  of  foodstuffs.  II.  C.  Brahm,  G.  Andressen, 
and  R.  Prillwitz  (Biochem.  Z.,  1927, 186,  232 — 242). 
— The  separation  and  determination  of  the  volatile 
acids  formed  during  acid  fermentation  of  green  maize 
(A.,  1925,  i,  623)  are  described. 

P.  W.  Cltjtterbtjck. 

Early  stages  of  microbiological  decay  and 
humification  of  vegetable  tissues.  A.  C.  Thaysen* 
and  W.  E.  Bakes  (Biochem.  J.,  1927,  21,  895—900). 
— The  humification  of  oat  straw'  proceeds  most 
rapidly  between  the  first  and  sixty-fourth  day  of 
fermentation.  The  hemicellu loses  (pentosans)  of  the 
raw  material  are  at  least  partly  responsible  for  the 
appearance  of  the  carbohydrate  fraction  of  the  humus. 
The  proportions  of  the  carbohydrate  and  lignin 
fractions  (B.,  1926,  305)  vary  appreciably  with  the 
progress  of  the  humification.  In  three  samples  of 
bituminous  coal  no  definite  proof  could  be  obtained 
of  the  presence  of  a  carbohydrate  fraction  in  the 
regenerated  humus,  although  the  percentage  of  halogen 
in  the  chlorine  derivatives  of  these  humus  samples 
was  of  the  order  characteristic  of  a  mixture  of  carbo¬ 
hydrate  and  lignin  humus.  The  muscular  tissues 
adhering  to  a  mummified  human  vertebra  of  200 
b.c.  had  been  converted  into  a  humus  with  the  pro¬ 
perties  of  a  typical  carbohydrate  humus. 

S.  S.  ZlLVA. 

Nutrient  solutions  having  stable  ptl  values 
throughout  the  growing  period  of  plants.  R.  Zin- 
ZADZF,(Landw.  Versuchs-Stat.,  1927, 105, 267 — 332). — 
The  preparation  is  described  of  a  series  of  solutions 
which  can  be  used  in  water  culture  work,  without 
repeated  changing,  the  pa  value  remaining  constant 
within  narrow  limits  during  plant  growth.  The  basis 
of  these  solutions  is  the  use  of  ammonium  nitrate 
(physiologically  acid),  ferric  sulphate  (hydrolytically 
acid),  and  sparingly  soluble  phosphates  with  which 
the  solutions  are  buffered.  A.  G.  Pollard. 

Absorption  of  ions  by  citrus  and  walnut 
seedlings.  A.  R.  C.  Haas  and  H.  S.  Reed  (Hil- 
gardia,  1926,  2,  67— 106).— Rough-lemon  and  grape¬ 
fruit  seedlings  remove  more  potassium  than  calcium 
from  solutions  containing  equivalent  amounts  of  the 
ions;  with  small  potassium  concentrations  more 
calcium,  magnesium,  and  phosphorus  are  absorbed, 
and  potassium  is  excreted  from  the  roots.  Gitrus 
seedlings  absorb  more  cation  than  anion  from  solutions 
of  calcium  salts.  Chloride  is  most  readily  absorbed 
from  calcium  chloride  solution;  the  presence  of 
chloride  reduces  the  absorption  of  nitrate.  The 
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nature  of  the  growth  of  citrus  seedlings  in  water 
cultures  depends  on  the  original  pn,  maintained  pa, 
and  the  nature  of  the  acid  or  alkali  employed. 

Walnut  seedlings  {ash  of  kernel  contains  60%  P) 
rapidly  absorb  all  the  phosphorus  from  a  complete 
nutrient  solution.  The  amount  of  magnesium 
absorbed  is  independent  of  the  potassium  concen¬ 
tration.  Except  with  the  nitrate,  walnut  seedlings 
removed  more  cation  than  anion  from  solutions  of 
calcium  salts.  Chemical  Abstracts. 

Influence  of  sodium  carbonate  and  of  calcium 
chloride  on  the  acidity  of  the  sap  of  the  maize 
plant  {Zoa  Mats).  S.  Kabasiewicz  (Bull.  Soc. 
Chim.  biol.,  1927,  9,  S41— S50). — Details  are  given  of 
the  procedure  and  methods  of  analysis  used  in  experi¬ 
ments  on  the  effect  of  calcium  and  of  the  reaction  of 
the  medium  on  the  acidity  of  the  sap  of  Zea  Mats. 

W.  0.  Kermack. 

Physical  and  chemical  changes  during  the 
ripening  of  grapes.  P.  R.  v.n.  R.  Copemak  and 
*G.  Prater  (Dep.  Agric.  Union  S.  Afr.  Sci.  Bull.,  1926, 
50, 1 — 64). — The  sugar  content  of  the  berries  increases 
rapidly  during  ripening,  but  only  slowly  or  not  at  all 
at  maturity;  changes  in  the  total  solids  other  than 
sugar  after  the  commencement  of  ripening  are  small. 
At  maturity  there  is  a  definite  relation  between  the 
total  solids  and  the  sugar,  the  value  being  0-6 — 0-7, 
according  to  the  variety.  The  percentage  of  acid 
decreased  to  0-45 — 0-63  at  maturity,  and  the  ratio  of 
acid  to  sugar  decreased  to  0-35— 0-50.  A  connexion 
between  the  nitrogen  content  and  the  texture,  but  not 
the  ripening,  of  the  berries  was  indicated.  The  mineral 
content  increased  during  ripening  and  was  constant 
at  maturity.  The  percentage  of  total  solids  in  the 
seed  continued  to  increase  after  maturity;  the  ash 
content  of  the  seed  was  maximal  at  the  period  of 
rapid  absorption  of  inorganic  salts,  and  thereafter 
decreased  on  account  of  the  increase  in  ligneous  and 
cellulose  constituents  as  the  seed  set  and  hardened. 

Chemical  Abstracts. 

Nitrogen  and  carbohydrate  composition  of  the 
developing  flowers  and  young  fruits  of  the  apple. 
F.  S.  Howlett  (Cornell  Univ.  Agric.  Exp.  Sta.  Mem., 
1926,  99,  1—79). — At  the  opening  of  the  fruit-buds 
the  flowers  are  low  in  free  reducing  substances,  total 
sugars,  and  acid-liydrolysable  fraction,  but  all  types  of 
carbohydrate  material  increase  as  the  flowers  progress 
towards  full  bloom.  The  nitrogen  content  of  the 
flowers  decreases  up  to  full  bloom.  The  limiting 
factor  in  normal  flower  development  is  lack  of  a 
suitable,  adequate  supply  of  nitrogen.  The  nitrogen 
content  of  the  fruit  is  nearly  constant. 

Chemical  Abstracts. 

Plant  colloids.  XVIII.  Wheat  starch.  M. 

Samec  [with  L.  Gttzelj,  J.  Kavoic,  and  L.  Klinc] 
(Biochem.  Z.,  1927,  186,  337— 359).— The  ash  of 
potato  starch  contains  a  distinct  excess  of  acid 
constituents  over  bases  and  the  silica  is  sufficient  to 
neutralise  all  the  calcium  and  magnesium,  thus 
allowing  the  phosphoric  acid  to  exert  its  acidic  eSect. 
The  ash  of  wheat  starch,  however,  has  a  much  smaller 
excess  of  acid  over  base,  and  since  the  silica  content  is 
relatively  low,  the  calcium  and  magnesium  are  partly 


available  for  combination  with  phosphoric  acid .  There 
is  a  pronounced  retention  of  phosphorus  by  wheat 
starch  when  the  latter  is  washed  repeatedly  with 
dilute  acids,  leading  to  the  conclusion  that  this  firmly- 
bound  phosphorus  is  not  combined  with  metals.  The 
comparison  of  mineral  constituents  of  wheat  and 
potato  starch  and  experiments  involving  electro¬ 
dialysis,  heating  of  the  starch  with  water  under  press¬ 
ure,  and  peptisation  with  ultra-violet  light  fail  to 
account  for  the  peculiar  electro -chemical  and  other 
properties  of  wheat  starch.  The  nitrogen  present  in 
this  starch,  however,  shows  a  resistance  similar  to 
that  of  the  phosphorus  in  all  these  processes,  and  it 
is  concluded  that  a  salt-like  compound  of  protein  and 
amylophosphoric  acid  is  present.  On  this  assumption 
many  of  the  peculiarities  of  wheat  starch  can  be 
explained.  A.  Wokmall. 

Colloidal  properties  of  peat.  A.  Y.  Dumanski 
(Zapiski  Voronezhskii  sel’skokhozyaist.  Inst.  [Russia], 
1926,  5,  61- — 80). — A  peat  of  high  lime  content  (46% 
of  the  ash),  but  not  one  of  low  lime  content  (10%  of 
the  ash),  readily  formed  a  suspension  with  water. 
The  particles  are  charged  electronegatively  and  move 
in  an  electric  field  with  a  velocity  of  0  000024  cm. 
(per  sec.?)  for  a  P.D.  of  1  volt  between  electrodes 
1  cm.  apart.  Neutral  and  acid  salts  and  acids 
coagulate  peat  hydrosol;  alkali  hydroxides  and 
carbonates  peptise  it.  The  coagulating  power  of 
salts  is  in  the  order  sodium  (1),  magnesium  (14), 
aluminium  (2700).  Coagulation  is  also  effected  by 
freezing.  Chemical  Abstracts. 

Determination  of  carbamide  by  gasometric 
measurement  of  the  carbon  dioxide  formed  by 
action  of  urease.  D,  D.  Vah  Slyk.e  (J.  Biol. 
Chem.,  1927,  73,  695— 723).— Preformed  carbon 
dioxide  and  hydrogen  carbonate  are  removed  from 
the  solution  containing  carbamide  by  acidification 
and  agitation  under  diminished  pressure ;  the  solution  is 
neutralised  and  treated  with  urease,  and  the  ammonium 
carbonate  formed  is  determined  in  the  apparatus  o 
Van  Slyke  and  Neill  (A.,  1924,  ii,  872).  Details  are 
given  of  the  application  of  the  method  to  the  determin¬ 
ation  of  carbamide  in  quantities  of  material  van  mg 
from  0-2  c.c.  of  blood  to  2  c.c.  of  urine. 

C.  R.  Hartkoton. 

Cobalt  thiocyanate  as  a  microchemical  re¬ 
agent.  J.  Greger  (Biochem.  Z.,  1927,  185,  4,5 
441). — A  concentrated  aqueous  solution  of  co  a 
thiocyanate  has  the  property  of  dissolving  s  atc^ 
granules  and  of  staining  variously  other  consti  uea  s 
of  plant-tissue ;  it  is  therefore  a  valuable  reagen 
the  microscopical  examination  of  vegetable  o 
products.  C.  R-  Haringtox. 

Pentose  metabolism,  II.  Micro-deternun 
ation  of  pentoses  and  pentosans.  G.  IS.  i 
burg  (J.  Biol.  Chem.,  1927,  73,  599-600). 
termination  of  pentoses  by  the  furfuraldehyde  inetnuu 
is  accelerated  by  the  use  of  phosphoric  acid  ins  ea 
the  hydrochloric  acid  formerly  employed.  Wit 
of  the  colorimetric  determination  of  f  urfuraldeny  > 
its  reaction  with  aniline  in  presence  of  acetic  aci  , 
method  is  applicable  to  quantities  of  pentose 
0-1  to  1  mg  C.  R,  HarixgTOX. 
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Hot-cathode  vacuum  discharges  in  gases  and 
the  vapours  of  metals,  particularly  iron,  and 
their  application  to  spectroscopy.  K.  L.  Wolf 
(Z.  Pliysik,  1927,  44,  170 — 189).— A  vacuum  furnace 
is  described  in  which  a  pure  graphite  cylinder  heated 
electrically  serves  both  as  the  hot  cathode  and  the 
container  for  the  material  of  which  the  spectrum  is 
to  be  examined;  the  power  consumption  increases 
from  2-6  kilowatts  at  1225°  to  10-2  at  2155°.  A 
variable  D.G.  potential  (maximum  110  volts)  is 
applied  between  the  hot  cylindrical  cathode  and  a 
graphite  anode  placed  near  to  one  end  of  the  cathode. 
No  appreciable  emission  was  detected  below  1750°; 
currents  of  the  order  of  20  amp.  at  30  volts  are 
readily  obtained  at  a  temperature  of  2000°  when  a 
small  amount  of  pure  iron  is  placed  in  the  centre  of 
the  cathode.  A  number  of  photographs  are  given 
which  illustrate  the  character  of  the  iron  spectrum 
so  produced;  in  particular  the  lines  are  very  clear 
and  narrow  and  the  method  is  therefore  especially 
suitable  for  accurate  measurements.  Very  satis¬ 
factory  argon  spectrograms  are  obtained  when  argon 
is  streamed  through  the  apparatus.  It  is  also  shown 
that  the  apparatus  is  readily  adaptable  for  the  deter¬ 
mination  of  the  influence  of  gas  pressure  on  the 
nature  of  the  spectrum  of  the  vapour  of  a  metal  such 
as  iron.  R.  W.  Lunt. 

Quartz  double  monochromators  and  a  simple 
new  fluorite  vacuum  spectrograph  for  the 
Schumann  region.  C.  Leiss  (Z.  Physik,  1927,  44, 
133 — 138). — A  spectrograph  suitable  for  the  range 
1850 — 1000  A.  is  described.  R.  W.  Lunt. 

Quantitative  sensitivity  of  spectral  lines.  T. 
Negresco  (Compt.  rend.,  1927,  185,  453 — 455). — 
The  relations  between  the  concentrations  of  metals 
in  alloys  and  the  intensities  of  their  spectral  lines 
have  been  investigated  for  arc,  flame,  and  oscillating 
spark  spectra.  With  diminishing  concentration  of 
the  metal  the  intensities  of  all  its  lines  diminish  con¬ 
tinuously,  and  disappear  in  the  same  order  as  with 
the  puje  metal  itself  under  the  same  conditions. 
Diminution  of  the  quantity  of  an  element  in  a  source 
pi  light  diminishes  the  intensities  of  all  the  lines, 
independently  of  the  potential  necessary  for  their 
production.  C.  W.  Gibby. 

True  and  apparent  width  of  spectral  lines. 
H.  C.  Burger  and  P.  H.  van  Cittert  (Z.  Physik, 
1927,  44,  58 — 69). — Following  a  mathematical 
analysis,  the  use  of  a  Fabry-Perot  interferometer  for 
the  measurement  of  the  true  width  of  spectral  lines 
is  described.  The  width  of  the  cadmium  line  6439  A. 


so  determined  at  approximately  390°  is  0-0114 
0-0008  A.,  whilst  the  calculated  width  due  to  Doppler 
effect  produced  by  thermal  agitation  is  0-0107  A.; 
the  width  is  thus  due  almost  solely  to  Doppler  effect. 

R.  W.  Lunt. 

New  regularities  in  atomic  spectra.  J.  C. 
McLennan  and  A.  B.  McLay  (Phil.  Mag.,  1927,  [vii], 
4,  407 — 413). — From  an  examination  of  the  arc 
spectra  of  the  elements  the  authors  have  observed  a 
well-defined  periodicity  in  the  progression  of  frequency 
with  atomic  number  in  each  period  of  the  periodic 
classification,  and  also  a  similar^  in  the  periodicities 
of  each  of  the  periods.  A.  E.  Mitchell. 

Absorption  lines  of  the  solar  spectrum.  H. 
von  Kluber  (Z.  Physik,  1927,  44,  481 — 516). — An 
elaborate  analysis  of  the  optics  of  the  absorption  of 
lines  in  the  solar  spectrum  is  given,  and  data  referring 
to  the  intensity  distribution  and  half  width  of  the 
following  lines  are  tabulated  :  H„,  sodium  6154-438, 
6160-596;  calcium  6102-937,  6161-503,  6162-390, 
6163-968,  6166-651,  6169-249,  6169-778;  iron  6200-527, 
6219-494.  R.  W.  Lunt. 

Nuclear  vibration  in  the  band  spectrum  of 
belium.  W.  Weizel  and  C.  Fuchtbauer  (Z. 
Physik,  1927, 44,  431— 454).-— The  spectrum  produced 
by  damped  wave-train  discharges  in  a  stream  of 
helium  lias  been  examined ;  a  number  of  new  bands 
characteristic  of  the  He2  molecule  have  been  observed 
associated  with  the  vibration  transitions  0 — 1  and 
1-1.  R.  W.  Lunt. 

Numerical  evaluation  by  wave  mechanics  of 
the  mean  values  of  the  ortho-  and  para-terms  of 
He  and  Li+  from  polarisation  terms.  Y.  SuaiuRA 
(Z.  Physik,  1927,  44,  190 — 206). — The  mean  value  of 
the  ortho -  and  para-terms  has  been  evaluated  numeric¬ 
ally  by  solving  Schrodinger’s  equation  for  the  central 
field.  This  analysis  leads  to  the  following  values  for 
the  distance  between  the  outermost  components  of 
the  fine  structure  lines  :  He,  AvZ)J=0-8G  cm.-1  (ob¬ 
served  1-07);  Li+,  Av2p=4-25  cm."1  (observed  4-4); 
the  agreement  is  considered  to  bo  satisfactory. 

R.  W.  Lunt. 

Transition  of  glow  into  arc  discharge  in 
nitrogen.  M.  Wehbli  (Z.  Physik,  1927,  44,  301— 
318). — The  current-potential,  arc  length-potential, 
and  pressure-potential  characteristics  have  been 
determined  for  the  direct-current  discharge  between 
tungsten  electrodes  (diameter  1-7  mm.)  in  pure 
nitrogen.  Neither  chemical  action  nor  melting  of 
the  electrodes  was  observed ;  at  pressures  above 
181  mm.  the  transition  from  glow  to  arc  discharge 
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is  continuous  and  independent  of  the  distance  between 
the  electrodes;  below  104  mm.  regions  of  instability 
are  observed  in  which  both  glow  and  arc  discharge 
can  exist  at  a  given  value  of  the  current ;  below  20 
mm.  increase  in  the  current  strength  fails  to  effect 
the  transition.  Reproducible  results  cannot  be  ob¬ 
tained  if  nitrogen  is  contaminated  with  oxygen  or 
water  vapour,  the  discharge  becoming  unstable. 

R.  W.  Lunt. 

Wave-length  of  the  green  auroral  line  in  the 
oxygen  spectrum.  J.  C.  McLennan  and  J.  H. 
McLeod  (Proc.  Roy.  Soc.,  1927,  A,  115,  515—527).— 
The  wave-length  of  the  oxygen  green  line,  determined 
by  means  of  a  Fabry-Perot  interferometer,  is  found 
to  be  5577-341 +0-004  A.  This  is  in  excellent 
agreement  with  Babcock’s  value  for  the  wave-length 
of  the  auroral  green  line,  5577-350  +0-005  A.  (Astro- 
phys.  J.,  1923,  57,  209),  and  confirms  the  view 
advanced  by  McLennan  and  Shrum  that  the  green 
auroral  line  has  its  origin  in  oxygen  in  the  upper 
atmosphere  (of.  A.,  1924,  ii,  642). 

L.  L.  Bircumshaw. 

Regularities  in  the  spectrum  of  ionised  neon. 
P.  K.  Kiciilu  (Proc.  Physical  Soc.,  1927,  39,  424 — 
428). — Numerous  lines  in  the  spectrum  obtained  by 
passing  a  condensed  discharge  through  the  more 
volatile  gases  of  air  have  been  attributed  to  singly- 
ionised  neon.  An  analysis  is  made  which  confirms 
the  identification  for  the  lines  within  the  limits  7282 
and  3142  A.,  and  is  in  strict  accord  with  Hund’s 
theory.  R.  A.  Morton. 

Spark  spectrum  of  neon,  Ne  II.  I.  T.  L.  de 
Bruin  (Z.  Physik,  1927,  44,  157— 161).— A  scheme  of 
energy  levels  for  ionised  neon  is  advanced  whereby 
some  200  lines  of  the  spark  spectrum  have  been  co¬ 
ordinated  ;  it  is  in  complete  agreement  with  Hund’s 
theory.  The  quadruplet  terms  associated  with  the 
lower  energy  levels  and  the  analogies  to  be  traced 
with  the  arc  spectrum  of  fluorine  are  dealt  with  in 
detail.  R.  W.  Lunt. 

Spectra  of  metallic  arcs  started  in  chlorine. 
M.  Miyanishi  (Mem.  Coll.  Sci.  Kyoto,  1927, 10,  273— 
277). — The  spectra  of  metallic  arcs  and  of  flames 
from  an  electric  furnace  have  been  studied  when  the 
arc  and  furnace  chambers  contained  an  atmosphere 
of  chlorine.  The  presence  of  chlorine  causes  the 
appearance  of  some  super-spark  lines  and  the  enhance¬ 
ment  of  spark  lines  in  the  arc.  The  flames  from  the 
furnace  also  exhibit  spark  lines  in  an  atmosphere  of 
chlorine.  R.  A.  Morton. 

Spectrum  of  argon  in  the  extreme  ultra¬ 
violet.  F.  A.  Saunders  (Proc.  Nat.  Acad.  Sci., 
1927, 13,  596 — 600). — A  number  of  lines  in  the  portion 
of  the  argon  spectrum  from  894  to  797  A.  still  require 
explanation.  The  possibility  that  some  of  the  lines 
are  due  to  collisions  between  metastable  neon  atoms 
and  neutral  argon  atoms  is  considered,  but  the  balance 
of  evidence  seems  to  indicate  that  some  members 
of  the  argon  series  are  present  although  certain 
variations  in  intensity  must  be  left  for  further  study. 
The  four  lines  8S7,  883,  875,  and  871  A.  are  due  to  a 
pp'  group  in  the  spectrum  of  A  iii.  The  neon 
spectrum  shows  a  group  of  lines  between  661  and 
680  A.  which  include  the  three  neon  pp'  combinations, 


whilst  the  rest  of  the  group  is  probably  part  of  the 
Am  spectrum.  The  inclusion  of  932  and  919  in  the 
A  i  spectrum  is  of  doubtful  validity. 

R.  A.  Morton. 

Displacement  of  certain  multiplets  and  multi¬ 
ple  levels  for  elements  in  the  first  long  period. 
R.  C.  Gibbs  and  H.  E.  White  (Proc.  Nat.  Acad.  Sci., 
1927,  13,  525 — 531). — The  irregular  doublet  law, 
together  with  the  regular  displacement  law-  of  multi¬ 
plets,  has  enabled  the  approximate  spectral  position 
of  multiplets  of  Cr  iii  and  Mn  m  arising  from  the 
electron  transitions  3d34p  to  3d34s  and  3d44o  to 
3d44s  to  be  located.  Lande’s  interval  rule  in  con¬ 
junction  -with  the  regular  doublet  law  has  enabled 
certain  frequency  differences  to  be  picked  out.  The 
analysis  has  been  extended  through  successively 
increasing  iso- electronic  systems  as  far  as  those  of 
the  Cu  i,  Zn  n  type.  The  regular  displacement  of 
multiplets  and  the  displacement  of  multiple  levels 
are  shown  diagrammatically  for  the  entire  group. 
On  the  Moseley  diagram  any  term  (taken  with  respect 
to  its  limit)  in  a  sequence  of  iso-electronic  systems 
should  reveal  a  relation  very  nearly  linear  (cf.  this 
vol.,  601).  R.  A.  Morton. 

Absorption  spectra  of  iron,  nickel,  and  cobalt. 
W.  F.  Meggers  and  F.  M.  Walters,  jun.  (U.S.  Bur. 
Standards  Sci.  Paper  551,  1927,  22,  205—226).— 
The  high-potential  under-water  spark  spectra  of  iron, 
nickel,  and  cobalt  has  been  re-examined  using  a 
grating  spectrograph ;  265  iron  lines  (2166 — 4404  A.), 
225  nickel  lines  (2124—3858  A.),  and  340  cobalt  lines 
(2137 — 4120  A.)  which  are  absorbed  in  the  source 
have  been  recorded  and  classified.  The  majority  of 
these  lines  are  identical  with  the  stronger  lines  of  the 
arc  emission  spectra,  and  involve  the  normal  state, 
or  some  low  metastable  state  of  the  neutral  atom. 
The  results  confirm  an  earlier  conclusion  that  the 
normal  state  of  the  iron  atom  is  represented  by  a 
quintuplet- D  term,  that  of  cobalt  by  a  quadruplet-.? 
term,  and  that  of  nickel  by  a  triplet-?  term. 

R.  W.  Lunt. 

Arc  spectrum  of  copper.  P.  K.  Kichlu  (Indian 
J.  Physics,  1927,  1,  401 — 412).— The  arc  spectrum 
of  copper,  recently  analysed  by  a  number  of  investig¬ 
ators,  is  discussed.  Several  new  lines,  obtained  with 
an  arc  of  current  20 — 30  amp.,  are  also  described. 

M.  S.  Burr. 

Lengths  of  enhanced  lines  of  metals  excited 
in  various  media  and  lines  of  constant  wave- 
number  differences  among  enhanced  lines  of 
bismuth  and  lead.  M.  Miyanishi  (Mem.  Coll.  Sci. 
Kyoto,  1927,  10,  263 — 272). — The  spark  spectra  of 
copper,  zinc,  aluminium,  lead,  bismuth,  chromium, 
manganese,  and  nickel  have  been  produced  in  atmo¬ 
spheres  of  hydrogen,  water  vapour,  nitrogen,  oxygen, 
chlorine,  bromine,  and  iodine.  The  changes  which 
occur  in  the  appearance  of  enhanced  lines  provide  a 
method  for  classifying  lines  into  spark,  super-spark, 
and  arc  spectra.  In  hydrogen,  the  lengths  of  super¬ 
spark  and  super-super-spark  lines  were  much  greater 
than  in  the  air  spark;  in  water  vapour  the  increase 
in  length  was  small;  in  nitrogen  and  oxygen  no 
change  was  observed.  In  an  atmosphere  of  halogen 
spark  lines  were  enhanced  but  super-spark  lines  de- 
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creased  in  length  and  intensity.  The  shortening  of 
super-spark  lines  with  change  in  medium,  occurred 
in  the  order  hydrogen  (longest  lines),  water  vapour, 
nitrogen,  oxygen,  halogen.  Lines  having  constant 
wave-number  differences  are  recorded  among  the 
enhanced  lines  of  lead  and  bismuth. 

R.  A.  Morton. 

Instantaneous  spectrograms  of  copper,  silver, 
and  gold.  H.  Nagaoka,  D.  Nukiyama,  and  T. 
Futagami  (Proc.  Imp.  Acad.  Tokyo,  1927,  3,  319 — 
323;  cf.  this  vol.,  809). — The  spectral  lines  produced 
by  the  passage  of  a  heavy  disruptive  discharge  through 
electrodes  of  the  above  metals  are  recorded.  The 
general  character  of  the  lines  is  similar  in  each  case, 
and  is  nob  greatly  influenced  by  the  nature  of  the  gas 
in  which  the  electrodes  are.  R.  Cu thill. 

Instantaneous  spectrograms  of  zinc,  cadmium, 
and  mercury.  H.  Nagaoka,  D.  Nukiyama,  and 
T.  Futagami  (Proc.  Imp.  x\cad,  Tokyo,  1927,  3,  324 — 
329). — The  spectral  lines  produced  by  the  passage  of 
a  heavy  discharge  through  electrodes  of  the  above 
metals  arc  recorded.  With  mercury  there  are  two 
distinct  stages  of  emission,  and  there  are  some  indic¬ 
ations  of  a  similar  phenomenon  with  the  two  other 
metals  also.  R.  Cuthill. 

Instantaneous  spectrograms  of  boron,  alumin¬ 
ium,  and  thallium.  H.  Nagaoka,  D.  Nukiyama, 
and  T.  Futagami  (Proc.  Imp.  Acad.  Tokyo,  1927,  3, 
330 — 333). — The  spectral  lines  observed  when  a 
disruptive  discharge  is  passed  through  specimens  of 
the  above  metals  are  recorded.  With  thallium,  the 
nature  of  the  gas  surrounding  the  electrodes  influences 
reversal,  particularly  in  respect  of  divergence. 

R.  Cuthill. 

Structure  of  the  spectra  of  krypton  and  xenon. 
J.  C.  McLennan  and  R.  Ruedy  (Nature,  1927,  120, 
333).— There  is  selective  absorption  of  spectral  lines 
of  krypton  and  xenon  when  a  weak  electrical  dis¬ 
charge  is  passed  through  the  gas,  examples  of  lines 
absorbed  being  7601,  7854,  8104,  8112  A.,  and  8231, 
8819  A.,  respectively.  Analysis  of  the  xenon  spec¬ 
trum  also  indicates  that  the  structure  of  the  spectra 
of  krypton  and  xenon  corresponds  with  that  of  the 
spectra  of  neon  and  argon.  A.  A.  Eldridge. 

Electric  furnace  spectra  of  yttrium,  zirconium, 

and  lanthanum.  A.  S.  King  and  E.  Carter 
(Astrophys.  J.,  1927,  65,  86 — 107). — The  temperature 
classifications  of  451  yttrium,  858  zirconium,  and  695 
lanthanum  lines  between  2808  and  7882,  2792  and 
8305,  and  2799  and  8347  A.,  respectively,  are  tabulated, 
temperatures  of  2000 — 2800°  being  employed.  The 
lanthanum  spectrum  contains  a  large  number  of  close 
doublets,  and  some  triplets,  previously  regarded  as 
single  lines.  A.  A.  Eldridge. 

Series  spectra  of  silver-like  atoms.  R.  J. 
Lang  (Proc.  Nat.  Acad.  Sci.,  1927,  13,  341 — 346). — 
The  identification  of  the  first  members  of  the  four 
ordinary  series  for  In  m  and  Sn  iv  has  been  com¬ 
pleted  (cf.  Carroll,  A.,  1926,  214)  and  the  members 
for  Sbv  have  been  identified.  The  term  values  of 
tliese  and  other  series  were  determined.  The  first 
principal  pair  of  lines  in  Te  vi  were  also  located. 

S.  K.  Tweedy. 


Series  in  the  spectrum  of  trebly-ionised  tin 
(Sn  xv).  K.  R.  Rao  (Proc.  Physical  Soc,,  1927,  39, 
408 — 416). — The  spectrum  of  tin  exhibits  regularities 
ascribed  to  Sn  rv,  and  pairs  of  sharp  and  diffuse 
series  are  shown  to  converge  to  a  common  limit  with 
a  sixteen-fold  value  of  the  Rydberg  constant.  The 
fundamental  and  super-fundamental  series  doublets 
are  also  indicated,  and  term  values  are  obtained  from 
the  related  system  of  members  by  assuming  a  value 
for  the  O  term.  The  lines  in  the  tin  spark  spectrum 
have  been  measured  with  an  accuracy  of  about  0*05  A. 

R.  A.  Morton. 

Spark  spectrum  of  c cesium.  6.  Balasse  (J. 

Phys.  Radium,  1927,  [vi],  8,  311 — 320). — The  spark 
spectrum  of  caesium  produced  by  the  electrodeless 
discharge  has  been  studied.  According  to  the  method 
of  E.  and  L.  Bloch  (A.,  1923,  ii,  350),  the  lines  of  the 
spark  spectrum  can  be  divided  into  two  groups 
depending  on  the  conditions  of  excitation.  Arc  lines 
belonging  to  the  series  Is— md  have  been  recognised 
for  the  first  time,  and  can  he  definitely  distinguished 
by  their  general  aspect  and  by  their  relation  to  a 
continuous  spectrum  which  is  also  formed  at  tem¬ 
peratures  above  200°.  As  a  part  of  the  spark  spec¬ 
trum  of  the  lower  order,  lines  forming  multiplets  and 
extending  from  the  ultra-violet  region  to  3200  A., 
establish,  in  confirmation  of  the  work  of  Sommer  (A., 
1925,  ii,  4),  an  analogy  between  the  spark  spectrum 
of  ciesium  and  those  of  neon  and  xenon.  The  lines 
observed  are  tabulated.  L.  S.  Theobald. 

Forbidden  line  of  mercury  at  2270 A.  in  absorp¬ 
tion.  (Lord)  Rayleigh  (Nature,  1927,  120,  295). 
— The  forbidden  line  2270  A.  has  been  observed  in 
absofption,  although  the  range  of  conditions  for 
observation  is  very  limited.  Hence  direct  transition 
from  the  normal  to  the  metastable  excited  state  of 
the  mercury  atom  can  sometimes  occur  (cf.  this  vol., 
607).  A.  A.  Eldridge. 

Explanation  of  the  incomplete  polarisation  of 
mercury  resonance  radiation.  W.  A.  MacNair 
and  A.  Ellett  (Proc.  Nat.  Acad.  Sci.,  1927, 13,  583 — 
584). — Whenever  the  theories  of  Breit  and  Heisen¬ 
berg  predict  100%  polarisation  of  resonance  radiation, 
H<S0— 23P1,  and  smaller  values  are  observed,  the 
depolarisation  is  shown  to  be  due  to  the  peculiar 
behaviour  of  the  — 0*0256  A.  component. 

R.  A.  Morton. 

Production  of  characteristic  X-rays  by  elec¬ 
tronic  impact.  L.  H.  Thomas  (Proc.  Camb.  Phil. 
Soc.,  1927,  23,  829— 831).— Theoretical.  The  ex¬ 
pression  obtained  by  Itosseland  (Phil.  Mag.,  1923, 
[vi],  45,  65)  connecting  the  ionisation  energy  of  an 
electron  in  an  atom  and  kinetic  energy  of  an  electron 
which  removes  it,  is  modified  by  taking  into  account 
the  velocity  of  the  core  electron  in  its  orbit  and  the 
increased  velocity  of  the  impinging  electron  due  to 
the  atomic  field.  The  modified  formula  gives  better 
agreement  with  experimental  results. 

W.  E.  Downey. 

Discontinuities  in  the  absorption  of  X-rays  by 
aluminium  (the  so-called  J-phenomenon).  O. 
Gaertner  (Physikal.  Z,,  1927,  28,  493 — 502). — Both 
the  experimental  data  regarding  Barkla’s  ./-pheno¬ 
menon  and  the  theories  put  forward  to  interpret  it 
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are  discussed  critically  (cf.  A.,  1926,  217,  447,  987). 
An  attempt  has  been  made  to  repeat  the  experiments 
of  Barkla  and  Watson  (this  vol.,  3)  but  similar  results 
could  not  be  obtained.  R.  A.  Morton. 

Absorption  of  A"-rays  of  long  wave-length. 
L,  H.  Martin  (Proc.  Camb.  Phil.  Soc.,  1927, 23, 783 — 
793).— The  mass  absorption  coefficients  of  iron,  nickel, 
copper,  and  aluminium  over  a  wave-length  range 
0-705 — 1-932  A.  have  boon  measured.  Homogeneous 
beams  were  obtained  by  crystal  reflexion  and  the 
absorption  coefficients  measured  by  the  direct  method. 
For  iron,  nickel,  and  copper,  when  the  X-rays  absorbed 
lie  in  the  range  on  the  short  wave-length  side  of 
the  respective  /^-absorption  discontinuities,  the  mass 
absorption  coefficients  are  represented  by  a  relation 
of  the  form  \i/p=k1X 2'8  (%  a  constant).  On  the  long 
wave-length  side  of  the  X-discontinuities,  and  for 
aluminium  throughout  the  entire  wave-length  range, 
the  absorption  coefficients  are  given  by  ;r/p =k,p? 
(k2  a  constant).  W.  E.  Downey. 

Simple  radioactive  method  for  the  photo¬ 
graphic  measurement  of  the  integrated  intensity 
of  X-ray  spectra.  W.  T.  Astbury  (Proc.  Roy.  Soc., 
1927,  A,  115,  640 — 657).— Details  are  given  of  an 
easily  constructed  photometric  arrangement,  in  which 
the  photographic  plate  is  replaced  by  a  carbon 
print,  the  light  by  a-rays,  and  tho  light-sensitive  cell 
by  a  simple  a-ray  electroscope.  This  radioactivity 
photometer  has  been  applied  to  the  determination  of 
the  intensity  distribution  in  X-ray  crystal  photo¬ 
graphs,  and,  with  suitable  adjustment,  it  may  possibly 
be  made  to  integrate  the  X-ray  intensity  of  a  crystal 
reflexion  after  the  manner  of  the  Bragg  ionisation- 
spectrometer.  The  apparatus  has  been  used  to  find 
the  intensity  ratio  CuXa/X(3.  In  X-ray  photographs 
of  the  muscovite  mica  cleavage  plane,  1st  order  :  2nd 
order  :  3rd  order =66  :  31  :  100,  and  the  ratio  CuXa/ 
AS  is  6-2  (corrected  for  absorption).  A  further  test 
with  a  double-wedge  photograph  of  the  3rd  order 
K<x  mica  line  gave  very  satisfactory  intensity  values 
for  the  seven  steps  of  the  wedge.  The  apparatus 
may  be  made  to  give  a  curve  showing  a  relation 
between  X-ray  intensity  and  a-ray  intensity  which 
is  approximately  linear  through  the  origin,  and  the 
application  of  this  property  to  the  determination 
of  the  integrated  intensity  of  X-ray  spectra  is  dis¬ 
cussed.  The  method  of  preparing  the  carbon  tissues 
for  the  radioactivity  photometer  is  described. 

L.  L.  Biroumsiiaw. 

Critical  ^-absorption  of  silver.  G.  Kellstrom 
(Z.  Physik,  1927,  44,  269— 278).— The  8  values 

characterising  the  critical  A-absorption  of  silver  have 
been  determined  using  the  technique  of  Molin  and 
Jonsson  (this  vol.,  286).  The  S  values  have  been  ob¬ 
tained  from.the  ratio  of  values  of  the  constant  A  in  the 
equation  for  tho  true  absorption  coefficient  r,  t=Mxc  ; 
thus  8 it—A;JALv  The  following  values  have  been 
obtained  ;  8Zl=3-17,  =1-47,  8is=l-25. 

R.  W.  Ltjnt. 

Term  structure  and  Zeeman  effect  of  the  arc 
spectrum  of  tin.  J.  B.  Green  and  R.  A.  Loring 
(Proc.  Hat.  Acad.  Sci.,  1927,  13,  347— 350).— A  pre¬ 
liminary  paper  in  which  the  term  structure  of  the  arc 
spectrum  of  tin  is  analysed.  The  lowest  set  of  energy 


levels  is  3P.  The  Zeeman  effect  is  determined  for 
several  lines  and  discussed  briefly. 

S,  K.  Tweedy, 

Zeeman  effect  and  structure  in  the  spark 
spectra  of  tin.  J.  B.  Green  and  R,  A.  Loring 
(Proc.  Hat.  Acad.  Sci.,  1927,  13,  492 — 495). — Certain 
Zeeman  patterns  of  tin  are  found  to  arise  from  com¬ 
binations  of  doublet  terms,  and  from  combinations 
either  between  triplet  terms  or  between  triplet  and 
singlet  terms,  the  two  types  belonging  respectively 
to  the  spectra  of  singly-ionised  and  doubly-ionised 
tin.  The  following  lines  are  classified :  2P12S1, 

6843-81;  2P2D2,  5332-91;  SPJSV  6453-15;  2P,2P,„ 
5596-69;  2P,2Z>?,  5562-74. 

Several  lines  in  the  spectrum  of  doubly-ionised  tin 
have  been  arranged  into  a  3P3Z)  multipleb  and  a 
3P3S  multiplet.  The  4618  line  is  designated  3P03*S1. 
Tho  lines  3765,  3860,  3963,  and  4216  have  Zeeman 
effects  like  those  due  to  combinations  between  2P 
and  2S  terms  and  are  probably  due  to  trebly-ionised 
tin.  R.  A.  Morton. 

Compton  effect  with  hound  electrons.  Ob¬ 
servations  with  cloud-chamber  photographs  in 
argon.  F.  Kirch  nek  (Ann.  Physik,  1927,  [iv],  83, 
969 — 976).- — Wilson  cloud-chamber  photographs  indi¬ 
cate  that  Compton  recoil  electrons  in  argon  exhibit 
photo-emission  of  the  second  kind.  When  a  suffi¬ 
ciently  strongly  bound  electron  is  emitted  as  a  scat¬ 
tering  electron,  an  emission  similar  to  the  photo- 
emission  along  electron  tracks  recorded  by  Auger 
(A.,  1925,  ii,  175,  618,  730)  is  observed.  The  fre¬ 
quency  with  which  the  emission  of  two  electrons 
which  leads  to  scattering  occurs  is  much  smaller 
(about  8%)  than  that  in  the  analogous  absorption 
process  (83%);  this  follows  naturally  from  the  fact 
that  the  scattering  intensity  varies  as  the  number 
of  electrons,  whereas  the  influence  of  the  most  strongly 
bound  X-electrons  predominates  greatly  in  the 
absorption  process.  The  X-fluorescence  for  argon  is 
the  same  for  the  hard  (0-13  A.)  X-rays  used  as  for  the 
soft  rays  used  by  Auger.  The  photo-emission  is 
quite  unsymmetrical  at  the  wave-length  used,  the 
mean  emission  angle  being  73°  from  the  ray  direction. 
The  ranges  and  direction-distributions  for  6-13  A.  are 
given  for  recoil  electrons  in  argon.  R.  A.  Morton. 

Schrodinger's  theory  and  the  ionisation  poten¬ 
tial  of  helium.  G.  W.  Kellner  (Z.  Physik,  1 927 , 
44,  91 — 112). — The  ionisation  potential  of  helium  in 
volts  has  been  calculated  as  the  difference  between 
the  energy  content  in  volts  of  the  normal  state  (IS) 
as  given  by  Schrodinger’s  differential  equation  and 
the  ionisation  potential  of  singly-ionised  helium,  54-9 
volts.  The  value  so  obtained,  20-3  volts,  is  in  good 
agreement  with  that  computed  by  Uns5ld  by  a 
different  method.  R.  W.  Lunt. 

Energy  relationships  and  ionisation  potentials 
of  atoms  of  the  first  row  of  the  periodic  table  in 
all  stages  of  ionisation.  R.  A.  Millikan  and  I.  S. 
Bowen  (Proc.  Nat.  Acad.  Sci.,  1927,  13,  531—535). 
— All  lines  between  2000  and  200  A.  emitted  by  atoms 
in  the  first  row  of  the  periodic  table,  in  all  stages  of 
stripping,  are  now  identified,  even  the  structure  of 
the  spectra  being  accounted  for  by  the  Russell- 
Pauli-Heisenborg-Hund  rules.  This  makes  it  pos- 
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sible  to  extend  the  Moseley  diagrams  into  the  region 
of  low  atomic  numbers.  Instead  of  following 
Moseley’s  procedure  of  plotting  the  square  root  of 
emitted  frequencies  against  atomic  number,  it  is 
better  to  present  the  diagram  as  the  relation  between 
atomic  number  and  the  square  root  of  the  frequencies 
of  energy  levels,  e.g.,  for  stripped  atoms  (one-electron 
systems)  the  energies,  spectroscopically  determined, 
necessary  to  remove  an  electron  from  the  2p  orbit 
of  the  stripped  atoms  from  lithium  through  carbon. 
Similar  lines  are  obtained  by  plotting  the  observed 
energies  necessary  to  remove  an  electron  from  the 
2 p  orbit  of  a  two-electron  system,  a  three-electron 
system,  etc.  The  best  way  of  considering  the  exten¬ 
sion  of  the  Moseley  diagram  from  neon  down  to 
lithium  is  the  somewhat  irregular  line  connecting 
points  denoting  the  energy  necessary  to  detach  a 
p  electron  from  a  neutral  atom,  i.e.,  a  sequence  of 
corresponding  energy  levels  in  neutral  atoms.  It  is 
pointed  out  that  the  normal  oxygen  atom  can  be 
ionised  in  twenty-five  different  ways  each  represent¬ 
ing  an  ionisation  potential  different  from  all  the 
others.  The  term  is  therefore  without  exact  meaning 
unless  defined,  e.g.,  as  the  energy  corresponding  with 
the  passage  from  the  most  stable  state  of  the  atom 
to  the  most  stable  state  of  the  ion.  The  above 
definition  leads  to  the  following  values  in  volts  : 
lithium  5-371,  beryllium  9-50,  18-141 ;  boron  8-34, 
24-2,  37-786;  carbon  11-3,  24-289,  45-5,  64-23; 
nitrogen  14-494,  29-56,  47-2;  oxygen  13-565,  34-999, 
54-8,77-0;  fluorine  16-9,  82-3 ;  neon  21-482. 

It.  A.  Morton. 

Precision  measurement  of  e/m0  by  the  method 
of  H.  Busch.  F.  Wole  (Ann/  Physik,  1927,  [iv], 
83,  849 — 883 ;  cf.  Busch,  Physikal.  Z.,  1922,  23, 
438). — Busch’s  method  has  been  improved.  The 
mean  of  70  determinations  of  ejm0  is  (l-767g± 
0-0018)  X 107  e.m.u.  The  maximum  error  is  fi;0-2% 
and  the  mean  error  about  0-07%.  W.  E.  Downey. 

Excitation  of  high-velocity  electrons,  E.  G. 
Dymond  (Proc.  Camb.  Phil.  Soc.,  1927  ,  23,  804 — 
810). — The  visible  helium  spectrum  has  been  excited 
by  means  of  high-velocity  electrons.  The  variation 
in  intensity  of  the  various  lines  due  to  excitation  by 
electrons  of  different  velocities  was  measured.  The 
bearing  of  these  results  on  the  various  theoretical 
views  of  excitation  is  discussed.  W.  E.  Downey. 

Electron  velocities  in  the  normal  and  selective 
photo-electric  effect.  F.  Wolf  (Ann.  Physik,  1927, 
[iv],  83,  1001 — 1053). — The  velocity  of  electrons 
liberated  in  the  selective  photo-electric  effect,  using 
wave-lengths  from  365  to  546  pp  on  potassium- 
sodium  alloy,  is  substantially  the  same  as  the  velocity 
for  the  normal  effect,  although  the  numbers  of 
electrons  liberated  in  the  two  cases  differ  enormously. 
The  electron  velocity  varies  with  the  frequency  of 
the  light  in  exactly  the  same  way  for  the  selective 
as  for  the  normal  effect,  a  conclusion  valid  for  a  large 
range  of  angles  given  on  the  one  hand  by  the  normal 
to  the  irradiated  surface  and  the  direction  of  electron 
release,  and  on  the  other  hand  by  the  emergence- 
direction  and  the  electric  vector  of  the  light  for  the 
selective  effect.  Although  the  electron  velocity  is 
substantially  the  same  for  the  two  effects,  the  values 


for  the  selective  effect  are  very  slightly  (0-02 — 0-03 
volt)  higher  than  those  for  the  normal  effect.  The 
difference  appears  to  bo  real.  The  breadth  of  the 
velocity-range  increases  steadily  with  the  period  of 
the  light  for  the  selective  effect,  but  a  maximum 
is  shown  at  400  jm  for  the  normal  effect.  The 
gradual  decrease  in  photo-electric  sensitivity  which 
occurs  with  time  progresses  more  rapidly  for  the 
selective  than  for  the  normal  effect.  The  contact 
P.D.  between  the  potassium-sodium  alloy  and  brass 
has  been  specially  investigated  and  has  been  shown 
to  rise  at  first  rapidly  from  1-7  to  2-1  and  then  more 
slowly  to  about  2-6  volts.  Approximate  values  for 
the  velocities  of  electrons  leaving  the  surface  havo 
been  calculated  in  absolute  units.  Electron  velocities 
and  frequencies  are  linearly  related  for  both  effects 
as  investigated.  R.  A.  Morton. 

Variation  in  the  velocity  distribution  of  photo¬ 
electric  electrons  with  outgassing  and  gassing 
processes  with  palladium  and  platinum.  W. 
Bennewitz  (Ann.  Physik,  1927,  [iv],  83,  913 — 940). 
— The  photo-electric  properties  of  palladium  and 
platinum  have  been  determined  for  a  considerable 
number  of  samples  of  pure  metal  foil  differing  only 
in  respect  of  gas  content.  The  outgassing  process 
was  interrupted  at  various  stages  and  finally  carried 
as  near  to  completion  as  possible  and  at  the  other 
end  of  the  scale  the  metal  was  left  in  contact  with 
oxygen,  hydrogen,  or  air  for  one  night.  Values  for 
the  following  magnitudes  were  obtained  in  each  case  : 
photo-electric  sensitivity,  maximal  volt  velocity 
(voltage  necessary  to  reduce  the  velocity  of  the 
fastest  electrons  to  zero),  mean  volt  velocity  (a  magni¬ 
tude  taking  into  account  the  velocity  distribution), 
contact  P.D.,  and  the  long-wave  limit  (threshold). 
If  the  values  were  plotted  in  the  same  order  of  samples 
the  variation  of  each  magnitude  followed  a  quali¬ 
tatively  similar  course;  the  results  were  throughout 
in  agreement  with  Einstein’s  equation.  In  three  sets 
of  experiments  the  electron  velocity  when  the  number 
of  electrons  liberated  reached  a  maximum  differed 
by  about  the  same  amount  from  the  maximal  velocity. 
With  palladium  there  are  two  maxima  in  the  velocity 
distribution  curves,  one  predominating  at  small 
sensitivity  values  and  the  other  steadily  increasing 
in  importance  as  the  sensitivity  increases.  Platinum, 
on  the  other  hand,  exhibits  only  a  small  shift  in  the 
maximum  (towards  the  side  of  maximal  velocity) 
with  increasing  sensitivity.  R.  A.  Morton. 

Space  distribution  of  the  photo-electrons 
ejected  by  X-rays.  E.  C.  Watson  (Proc.  Nat. 
Acad.  Sci.,  1927,  13,  584 — 588). — The  theory  of 
nuclear  scattering,  together  with  the  assumption 
that  the  electrons  all  start  from  the  parent  atom  in 
the  same  direction,  explains  in  a  satisfactory  way  all 
the  details  of  the  observed  space  distribution  of  the 
photo-electrons  ejected  by  X-rays.  R.  A.  Morton. 

Surface  layers  on  tungsten  produced  by  active 
nitrogen.  C.  Kenty  and  L.  A.  Turner  (Nature, 
1927,  120,  332)  .—A  clean  tungsten  surface  at  a  dull- 
red  heat,  if  placed  in  an  atmosphere  of  nitrogen 
activated  either  by  a  condensed  discharge  or  by 
electron  bombardment  at  more  than  22  volts,  appears 
to  become  covered  with  a  layer  of  nitrogen  of  the 
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order  of  one  atom  deep,  and  the  surface  is  cooled. 
At  relatively  high  temperatures  the  layer  is  probably 
so  unstable  that  only  a  small  fraction  of  the  surface 
can  be  covered  at  any  moment.  The  flashing  of  a 
covered  filament  in  the  neighbourhood  of  a  clean  fila¬ 
ment  causes  the  production  of  a  layer  on  the  latter. 
It  is  suggested  that  active  nitrogen  may  be  produced 
by  the  bombardment  of  gaseous  nitrogen  with  22-volt 
electrons.  A.  A.  Eldridqe. 

Total  energy  of  binding-  of  a  heavy  atom.  E.  A. 
Milne  (Proc.  Camb.  Phil.  Soc.,  1927,  23,  794—799; 
ef.  Thomas,  this  vol.,  290). — Theoretical.  Thomas’ 
differential  equation  for  the  average  field  inside  a 
heavy  atom  is  analogous  to  Emden’s  equation  for  the 
polytropic  equilibrium  of  a  star.  Using  this  analogy, 
the  total  electrostatic  energy,  and  hence  the  total 
energy  of  binding,  of  an  atom  built  on  Thomas’ 
model  is  calculated.  The  total  energy  is  found  to  be 
proportional  to  N7®,  where  N  is  the  atomic  number. 

W.  E.  Downey. 

Total  ionisation  due  to  the  absorption  in  air 
of  slow  cathode  rays.  J.  E.  Lehmann  and  T.  H. 
Osgood  (Proc.  Eoy.  Soc.,  1927,  A,  115,  609 — 624). 
— Experiments  were  made  to  measure  the  average 
ionisation  produced  by  the  absorption  in  air  of  an 
electron  with  definite  initial  energy.  A  stream  of 
electrons  obtained  from  a  tungsten  filament  charged 
to  a  definite  potential  was  passed  through  an  ionis¬ 
ation  chamber,  the  initial  energy  of  the  electrons 
ranging  from  200  to  1000  electron-volts.  The  ratio 
of  ionisation  current  to  electron  current  gave  the 
average  number  of  ions  produced  by  the  absorption 
of  an  electron.  The  average  energy  used  up  in  the 
formation  of  a  pair  of  ions  is  determined  by  dividing 
the  initial  energy  of  the  electrons  by  the  number  of 
positive  ions  per  electron  for  complete  absorption. 
The  average  ionisation  per  electron  for  complete 
absorption  was  found  to  be  proportional  to  the  initial 
energy  of  the  electrons,  and  the  average  energy  ex¬ 
pended  in  the  formation  of  a  pair  of  ions  is  45  electron- 
volts  in  air.  L.  L.  Bircumshaw. 

Absorption  of  slow  cathode  rays  in  various 
gases.  J.  E.  Lehmann  (Proc.  Roy.  Soc.,  1927,  A, 
115,  624 — 639;  cf.  preceding  abstract). — The  total 
ionisation  due  to  the  absorption  of  slow  cathode  rays 
has  been  measured  in  helium,  argon,  hydrogen, 
nitrogen,  and  carbon  dioxide.  The  average  ionisation 
per  electron,  for  complete  absorption,  was  found  to 
be  proportional  to  the  initial  energy  of  the  cathode 
ray.  The  rate  of  absorption  of  electronic  energy 
required  to  correlate  the  present  lfieasurements  of 
the  total  ionisation  and  the  measurements  of  the 
ionisation  per  unit  path  by  Compton  and  Van  Voorhis 
(A.,  1926,  1074)  and  by  Kossel  (Ann.  Physik,  1912, 
[iv],  37,  393)  has  been  computed.  Concordant  results 
were  obtained  by  estimating  the  range  of  the  cathode 
rays  in  air  from  the  rate  of  absorption  of  electronic 
energy,  and  from  the  pressure  necessary  to  absorb 
the  rays  within  the  length  of  the  ionisation  chamber. 

L.  L.  Bircumshaw. 

Ionisation  efficiency  of  ultra-violet  light  in 
caesium  vapour.  E.  M.  Little  (Physical  Rev., 
1927,  [ii],  30,  109 — 118). — The  efficiency  of  ionisation 
(Einstein’s  probability  of  absorption  coefficient)  in 


caesium  vapour  at  166°  increases  from  0T7  x  10-10  ion 
per  atom  per  erg  at  3345  A.  to  3-4  x  10~10  at  3135  A. 
(±5%  relative,  25%  absolute).  The  theoretical 
threshold  is  at  3184  A.  For  shorter  wave-lengths  the 
value  is  minimal  (1-2  xl0~10)  at  2800  A.  A  surface 
of  caesium- -gold  alloy  is  very  active  photo-electrically, 

A.  A.  Eldridge. 

Mobilities  of  ions  in  acetylene-hydrogen  mix¬ 
tures.  L.  B.  Loeb  and  L.  du  Sault  (Proc.  Nat. 
Acad.  Sci.,  1927, 13,  510—516 ;  cf.  A.,  1926,  219,  449). 
— Erikson  (A.,  1926,  989)  found  that  neither  the 
positive  nor  the  negative  ion  in  acetylene  allowed  a 
change  in  mobility  with  age  within  time  intervals 
greater  than  0-002  sec.,  whilst  at  the  same  time  the 
mobility  was  slightly  greater  for  the  negative  than 
for  the  positive  ion.  The  initial  ions,  positive  and 
negative,  were  regarded  as  unimolecular,  Carefully 
purified  acetylene  shows  mobilities  of  0-787  and 
0-844  cm./sec.  per  volt/cm.,  for  positive  and  negative 
ions  respectively  (0-708  and  0-769  on  the  accepted 
scale  and  0-846  and  0-906  on  the  true  absolute  scale). 
Wahlin  (A.,  1922,  ii,  608)  found  the  value  1-15  for 
the  negative  ion  on  the  absolute  scale.  It  is  con¬ 
sidered  probable  that  the  positive  and  negative  ions 
in  acetylene,  once  formed,  have  the  same  mobility  of 
0-846  on  the  absolute  scale.  The  same  is  probably 
true  for  hydrogen.  Cases  in  which  the  negative  ion 
shows  a  higher  mobility  are  explained  by  the  existence 
of  free  electrons  as  carriers  in  the  early  part  of  the 
life  of  the  ion.  Within  experimental  error,  the 
results  for  acetylene-hydrogen  mixtures  agree  with 
the  law  of  mixtures  for  non-reacting  gases.  There 
is  no  evidence  for  a  very  rapid  ageing  of  ions  in 
acetylene,  nor  for  clustering  effects. 

R.  A.  Morton. 

New  mass-spectrograph  and  the  whole  number 
rule.  F.  W.  Aston  (Proc.  Roy.  Soc.,  1927,  A,  115, 
487 — 515). — The  construction  of  the  latest  form  of 
mass  spectrograph  is  described,  and  details  are  given 
relating  to  the  discharge  tube,  the  slit  system,  the 
electric  field,  the  magnetic  field,  the  camera,  and  the 
vacuum  technique.  The  photographed  spectrum  is 
nearly  16  cm.  long  and  includes  more  than  one 
octave  of  mass,  the  dispersion  scale  varying,  for  a 
change  of  mass  of  1%,  from  1-5  mm.  at  the  most 
deflected  end  to  3-0  mm.  at  the  least  deflected  end. 
Three  methods  of  measuring  the  mass  ratios  are 
described,  including  the  method  of  coincidences, 
which  consists  in  photographing  in  virtual  coincidence 
the  lines  due  to  an  unknown  mass  x  and  a  known 
mass  a  by  means  of  the  application  of  suitable 
potentials  the  ratio  of  which  differs  by  about  0-5% 
from  the  expected  ratio  x  :  a  (the  magnetic  field  being 
kept  constant).  The  intervals  between  the  lines 
obtained  in  this  way  are  measured  with  a  Poynting’s 
tilting  plate  micrometer,  and  converted  into  intervals 
of  mass  by  multiplying  by  the  dispersion  constants 
calculated  for  the  mid-point  of  each  interval.  The 
unit  of  mass  chosen  is  the  neutral  oxygen  atom  O16, 
and  the  masses  measured  in  the  mass-spectrograph 
are  corrected  for  the  mass  of  the  electron.  Details 
are  given  of  recent  work  on  hydrogen,  helium,  boron, 
carbon,  nitrogen,  fluorine,  neon,  phosphorus,  sulphur, 
chlorine,  argon,  arsenic,  bromine,  krypton,  tin,  iodine, 
xenon,  tungsten,  and  mercury,  and  measurements  of 
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the  masses  (correct  to  1  or  2  parts  in  10,000)  of  51 
types  of  atom  contained  in  the  above  elements  have 
been  made  and  are  tabulated  on  the  oxygen  scale. 
The  isotopic  constitution  of  mercury  has  been  settled, 
new  isotopes  have  been  discovered  in  tin  and  sulphur, 
and  the  two  doubtful  isotopes  of  xenon  confirmed. 
The  relations  between  tin  and  xenon  previously 
announced  have  been  found  to  be  incorrect.  Values 
for  Li®  and  Li7  are  obtained  by  a  re-calculation  of 
Costa’s  results.  A  discussion  is  given  of  the  “  packing 
fraction,”  i.e.,  the  divergence  of  the  atom  from  the 
whole  number  rule  divided  by  its  atomic  mass,  which 
is  a  measure  of  the  gain  or  loss  of  mass  per  proton 
when  the  nuclear  packing  is  changed  from  that  of 
oxygen  to  that  of  the  atom  in  question.  Theoretically, 
this  is  regarded  as  being  due  to  the  fact  that  the 
protons  and  electrons  may  be  so  closely  packed  that 
their  electromagnetic  fields  interfere,  and  a  fraction 
of  the  combined  mass  is  destroyed,  whereas  outside 
the  nucleus,  the  distances  between  the  charges  are 
too  great  for  this  to  occur.  If  the  packing  fractions 
of  the  atoms,  expressed  in  parts  per  104,  are  plotted 
against  their  mass  numbers,  it  is  found  that,  with 
the  exception  of  light  atoms  of  even  atomic  number, 
all  lie  roughly  on  a  single  curve  which  descends  from 
hydrogen  77-8  to  a  minimum  of  —9  in  the  region  of 
bromine.  It  then  ascends  again  and  recrosses  the 
zero  line  in  the  region  of  mercury.  The  packing 
fractions  of  the  light  atoms  of  even  atomic  number 
lie  well  below  this  curve  and  approximate  to  a  branch 
rising  less  steeply  to  helium  5-4. 

L.  L.  Bircumshaw, 

Revision  of  the  at.  wt.  of  yttrium.  Analysis  of 
yttrium  chloride.  II.  0.  Honigschmid  and  A. 
von  Welsbach  (Z.  anorg.  Chem.,  1927,  165,  284 — 
288). — Yttrium  chloride  containing  no  spectroscopic¬ 
ally  detectable  quantity  of  other  rare-earth  metals 
has  been  converted  into  silver  chloride,  giving  as  the 
most  probable  value  of  the  at.  wt.  of  yttrium  the 
value  88-925  (±0-002).  H.  F.  Gillbe. 

Revision  of  the  at.  wt.  of  dysprosium.  Analysis 
of  dysprosium  chloride.  O.  Honioschmid  and 
A.  von  Welsbach  (Z.  anorg.  Chem.,  1927, 165,  289 — 
296). — Dysprosium  sulphate,  containing  only  about 
0-1%  of  holmium,  has  been  converted  into  the 
chloride,  and  analysed  by  conversion  into  silver 
chloride.  Taking  the  at.  wt.  of  silver  as  107-88  and 
that  of  chlorine  as  35-457,  the  most  probable  figure  for 
the  at.  wt.  of  dysprosium  is  162-40.  H.  F.  Gillbe. 

Tracks  of  a-particles  through  silver  bromide 
in  gelatin.  L.  Myssovski  and  P.  Tschishov  (Z. 
Physik,  1927, 44,  408 — 420). — By  developing  specially 
prepared  plates  of  film  thickness  greater  than  50  p- 
after  they  have  been  exposed  to  a-particles,  records 
have  been  obtained  of  the  tracks  of  these  particles 
m  the  gelatin  film.  The  method  can  be  adapted  to  a 
continuous  registration  of  the  emission  of  a-particles 
irom  a  source  by  means  of  a  moving  film. 

R.  W.  Lent. 

Electrical  method  of  counting  a-  and  H-par- 
ticles,  H,  Greinacher  (Z.  Physik,  1927,  44,  319 — 
325). — The  use  of  an  oscillagraph  is  described  to  give 
continuous  photograph  records  of  the  fluctuations 
in  the  plate  current  in  the  last  valve  in  the  amplifier 


which,  in  the  author’s  technique  (A.,  1926,  553),  is 
employed  for  the  detection  and  counting  of  a-  and 
of  H -particles.  R.  W.  Lent. 

High-speed  3 -rays  from  radioactive  sub¬ 
stances.  D.  K.  Yovanovitch  and  J.  d’Espink 
(J.  Phys.  Radium,  1927,  [vi],  8,  276 — 283 ;  cf.  A., 
1925,  ii,  732). — By  using  the  magnetic  spectrum 
method  with  a  direct  deviation  apparatus,  high-speed 
(i-rays,  or  groups  of  rays,  with  the  following  values 
of  Hit  ( li  the  radius  of  the  path  of  a  ray  in  a 
magnetic  field  of  strength  H)  have  been  detected  : 
mesothorium-2  28,000,  21,000,  16,700,  10,000,  and 
6800;  thorium-R+C'  18,000,  11,000,  6800,  and  5480; 
radium-R+G  27,000—15,000, 10,700,  and  9960  gauss- 
cni.  The  energy  of  some  of  these  rays  is  of  the  same 
order  as  that  of  a-particles.  R.  Cu  thill. 

Absorption  of  (3-particles  by  matter.  G.  Four¬ 
nier  (Ann.  Physique,  1927,  [x],  8,  207— 277).— An 
extended  account  of  earlier  work  (cf.  A.,  1925,  ii, 
622;  1926,880).  R.  A.  Morton. 

Polarisation  of  atomic  nuclei  and  its  relation 
to  the  origin  of  y-rays.  W.  Kuhn  (Z.  Physik, 
1927,  44,  32 — 35). — From  a  consideration  of  the  order 
of  magnitude  of  the  electric  moments  of  atoms,  and 
of  the  frequency  of  y-rays  it  is  concluded  that  the 
latter  are  associated  with  H-  or  He-partieles,  and 
not  with  electrons,  in  the  nucleus.  R.  W.  Lunt. 

Transmutation  of  mercury  into  gold.  A.  Piutti 
and  E.  Boggio-Lera  (Rend.  Accad.  Sci.  Fis.  Mat. 
Napoli,  1925,  [iii],  31,  194— 198).— See  A.,  1926,  099. 

Interstellar  calcium.  O.  Struve  (Astrophys. 
J.,  1927,  65,  163—199). 

Theory  of  the  isotope  effect  in  line  spectra. 
G.  Joos  (Ann.  Physik,  1927,  [iv],  83,  1054 — 1064). — 
The  effect  of  nuclear  mass  on  term  values  for  higher 
atoms  has  been  calculated  on  the  basis  of  the  scheme  : 
nucleus,  core,  electrons.  For  deep  orbits,  the  mass 
effect  may  be  several  times  that  valid  for  hydrogen¬ 
like  systems,  inasmuch  as  the  dimensions  of  the  core 
are  little  influenced,  whereas  for  outer  orbits  the  mass 
effect  can  he  only  a  little  greater  or  a  little  less  than 
the  hydrogen  effect.  R.  A.  Morton. 

Free  path  and  quantising  of  molecular  trans¬ 
lations.  W.  Heitler  (Z.  Physik,  1927,  44,  161 — 
169). — By  applying  Schrodinger’s  wave  mechanics  to 
the  free  electrons  in  a  solid  grating  the  characteristics 
of  molecular  spectra  have  been  derived.  The  wave¬ 
length  variation  of  the  energy  density  of  the  radiation 
is  shown  to  be  equivalent  to  blaek-body  radiation 
on  which  is  superposed  a  weak  fluctuation  periodic 
with  respect  to  wave-length.  R.  W.  Lunt. 

Quantum  mechanics  of  linear  oscillators. 
E.  H.  Kennard  (Z.  Physik,  1927,  44,  326 — 352). — 
The  dynamics  of  an  electron  moving  in  a  uniform 
magnetic  or  electric  field  have  been  analysed  by 
quantum  mechanics  by  assuming  that  the  wave 
packets  of  Schrodinger  may  he  identified  with,  the 
discontinuous  probabilities  of  classical  quantum 
theory.  R.  W.  Lunt. 

Quantum  mechanics  of  degenerated  gases. 
P.  Jordan  (Z.  Physik,  1927,  44,  473 — 480).— 
Mathematical.  R.  W.  Lunt, 
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New  derivation  of  quantum  mechanics.  II. 
P.  Jordan  (Z.  Physik,  1927,  44,  1 — 25). — Mathem¬ 
atical.  R.  W.  Lunt. 

Electron  as  a  vector  wave.  C.  G.  Darwin  (Proc. 
Roy.  Soc.,  1927,  A,  116,  227— 253).— Mathematical. 

Energy  exchange  according  to  the  wave 
mechanics.  E.  Schrodinger  (Ann.  Physik,  1927, 
[iv],  83,  956 — 968). — Mathematical. 

Characteristic  values  in  the  limiting  value 
problem  of  wave  mechanics.  K.  Bechert  (Ann. 
Physik,  1927,  [iv],  83,  905—912). 

Photographic  method  of  spectro-photometry 
in  the  red  and  infra-red.  A.  L.  Schoen  (Brit.  J. 
Phot.,  1927,  74,  475 — 477). — See  this  vol.,  394. 

Hydrogen  band  spectrum  :  new  band  systems 
in  the  violet.  0.  W.  Richardson  (Proc.  Roy.  Soc., 
1927,  A,  115,  528 — 548). — A  system  of  bands  is  de¬ 
scribed  which  includes  much  of  the  strength  of  the 
secondary  hydrogen  spectrum  when  this  is  excited 
by  a  sharply  limited  electron  stream  on  the  H2 
molecule.  A  provisional  arrangement  of  the  bands 
is  suggested.  There  arc  two  band  systems  {A  and  B), 
the  first  very  strongly  developed.  The  nucleus  of 
the  first  band  is  at  21573-81.  Only  the  Q  branches  of 
tho  bands  are  given,  although  there  are  indications 
that  P  and  R  branches  exist  also.  The  <3  branch 
of  the  1 — xO  hand  is  the  series  2()Q(m)  of  Richardson 
and  Tanaka  (A.,  1925,  ii,  909).  All  the  bands  are 
degraded  towards  the  violet,  and  each  line  is  accom¬ 
panied  by  a  fainter  component  on  the  long-wave 
side  of  it.  The  final  states  of  the  present  bands 
appear  to  bo  the  same  as  the  initial  states  of  the 
Lyman  bands  in  the  far  ultra-violet.  The  lines  with 
their  properties  and  the  initial  and  final  vibration 
term  differences  arc  tabulated  for  both  the  A  and  the 
B  bands.  L.  L.  Bircumshaw. 

Structure  of  certain  bands  in  the  visible  spec¬ 
trum  of  boron  monoxide.  P.  A.  Jenkins  (Proc. 
Nat.  Acad.  Sci.,  1927,  13,  496— 503).— The  bright 
light  omitted  by  boron  trichloride  in  active  nitrogen 
is  due  to  boron  monoxide.  The  spectrum  consists 
of  three  electronic  systems  :  a-bands  extending  from 
the  red  to  the  near  ultra-violet  and  showing  quadruple 
heads  shaded  towards  the  red,  p -bands  in  the  ultra¬ 
violet  with  single  heads  also  shaded  towards  the  red, 
and  a  combination  system.  The  a-bands  have  now 
been  photographed  under  high  dispersion  and  their 
structure  has  been  analysed.  In  each  complete  band 
there  are  two  origins  with  four  series  proceeding  from 
each.  The  interpretation  follows  the  theoretical  lines 
laid  down  by  Mullikcn  (A.,  1926,  452,  1079)  and 
Hund  (A,,  1926,  657).  Band  systems  for  two  boron 
isotopes  have  been  established,  and  the  moment  of 
inertia  for  the  vibrationless  molecule  has  been  com¬ 
puted  for  BuO  and  Bl0O.  As  expected,  the  latter 
is  much  the  smaller  value,  but  the  nuclear  separation 
is  identical  for  the  two  isotopic  molecules.  The 
structure  of  tho  a-bands  is  very  similar  to  that  of  the 
CO*  comet-tail  bands.  The  analogy  also  extends  to 
the  p-  and  combination  bands  which  resemble  the 
negative  Deslandres  group  of  carbon  and  the  Baldet- 
Johnson  combination  bands.  R.  A.  Morton. 


Spectrum  of  carbon  dioxide.  G.  W.  Pox,  O.  S. 
Dufeendack,  and  E.  P.  Barker  (Proc.  Nat.  Acad. 
Sci.,  1927,  13,  302 — 307). — The  wave-lengths  and 
intensities  of  most  of  the  hand  edges  in  the  absorption 
spectrum  of  carbon  dioxide  (which  extends  from 
2800  to  5000  A.)  are  recorded.  The  continuous  flow 
method  (A.,  1925,  ii,  1017)  was  employed.  Several 
strong  band  groups  occur  in  which  two  or  more  band 
systems  overlap.  During  the  electrical  discharge 
through  carbon  monoxide  tho  reaction  2CO  — -> 
C02+C  occurs  to  some  extent.  S.  K.  Tweedy. 

Electronic  states  and  band  spectrum  structure 
in  diatomic  molecules.  V.  Bands  of  the  violet 
CN  (2S — x2S)  type.  R.  S.  Mulliken  (Physical 
Rev.,  1927,  [ii],  30,  138 — 149). — Theoretical  intensity 
formulae  applicable  to  bands  of  the  violet  ON  (-.S' — r2S) 
type  are  obtained,  and  two  Q  branches  are  predicted. 
Predicted  intensity  relations  appear  to  be  confirmed 
in  the  CaH,  N2+,  and  violet  CN  bands.  The  nature 
of  the  energy  differences  between  the  2$  terms  corre¬ 
sponding  with  parallel  and  anti-parallel  orientations 
of  the  electron  spin  vector  is  considered.  It  is  sug¬ 
gested  that  the  2S  state  in  the  B  bands  of  CaH  is  of 
an  unusual  type.  A.  A.  Eldridge. 

Electrical  properties  and  nature  of  active 
nitrogen.  P.  A.  Constantinides  (Physical  Rev., 
1927,  [ii],  30,  95— 108).— The  electrical  behaviour 
of  glowing  active  nitrogen  indicates  that  the  conduc¬ 
tivity  between  electrodes  in  the  gas  is  not  due  to 
ions  drawn  from  the  discharge  chamber,  but  to  high- 
velocity  electrons  emitted  from  the  electrode  surfaces, 
either  photo-electrically  or  by  direct  action  of  the 
active  nitrogen  on  the  metal.  The  glow  is  unaffected 
by  helium,  but  is  extinguished  by  nitrogen,  hydrogen, 
and  oxygen  in  order  of  increasing  effect.  Active 
nitrogen  does  not  ionise  hydrogen  or  mercury  vapour, 
but  appears  to  ionise  iodine  vapour.  It  is  therefore 
considered  that  active  nitrogen  is  molecular  nitrogen 
in  a  metastable  state  with  energy  between  9-4  and 
10-4  volts.  A.  A.  Eldridge. 

p-Bands  of  nitric  oxide.  I.  Measurements 
and  quantum  analysis.  F.  A.  Jenkins,  H.  A. 
Barton,  and  R.  S.  Mulliken  (Physical  Rev.,  1927, 
[ii],  30,  150 — 174). — Each  complete  band  in  the 
P- system  of  nitric  oxide  (2300 — 5300  A.)  consists  of 
two  sub-bands  with  P,  R,  and  weak  Q  branches. 
The  frequencies  of  the  band  lines  are  tabulated,  as 
also  are  the  combination  differences  in  the  (0,  10), 
(0,  11),  and  (1,  11)  bands,  mean  values  of  A2F(j)  for 
various  vibrational  states,  empirical  coefficients  in 
the  rotational  energy  function,  and  the  frequencies 
of  band  origins.  The  moment  of  inertia,  I0,  and  the 
internuclear  distance,  r0,  for  the  vibrationless  mole¬ 
cules  are  evaluated  as:  Jo'=(24-80i0-02) X  10 40 
g.crn.2,  /0"=(16-30ff;0-02) x  10*40  g.cm.2,  r'0=l-418x 
10-8  cm.,  r0"— 1-150  X  10“8  cm.,  Ig"  and  r0"  applying 
to  the  normal  state  of  nitric  oxide.  Equations  are 
given  representing  the  frequencies  of  all  observed 
lines,  and  the  vibration  frequencies  for  infinitesimal 
amplitudes  are  determined.  All  constants  derived 
for  the  final  state  of  the  p-bands  apply  equally  well 
to  that  of  the  y-bands.  The  ultra-violet  02+  bands 
and  certain  SiN  bands,  the  structure  of  which  re- 
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sembles  that  of  the  NO  p -bands,  are  probably  also 
2P — h2P  transitions.  A.  A.  Eldridge. 

p-Bands  of  nitric  oxide.  II.  Intensity  re¬ 
lations  and  their  interpretation.  H.  A.  Barton, 
F.  A.  Jenkins,  and  R.  S.  Mulliken  (Physical  Rev., 
1927,  [ii],  30,  175 — 188). — If  it  is  assumed  that  the 
effective  temperature  of  the  emitting  molecules  is 
about  47°,  the  observed  relative  line  intensities  are 
in  essential  agreement  with  those  predicted  by  Honl 
and  London’s  equations.  The  actual  absence  of  lines 
expected  to  be  missing  if  the  electronic  transitions 
are  2PX — :>2PX  and  2P2 — >2P.,  is  confirmed.  The 
predicted  relative  intensities  of  the  p-bands  are,  as 
regards  their  principal  features,  in  agreement  with 
the  observed  relative  intensities.  A.  A.  Eldridge. 


Ultra-violet  absorption  of  natural  and  artificial 
crystals  of  sodium  and  potassium  chlorides.  R. 
Hilsch  (Z.  Physik,  1927,  44,  421—^430). — 1 The  ultra¬ 
violet  extinction  coefficients  of  natural  and  artificial 
crystals  of  the  chlorides  of  potassium  and  sodium 
have  been  determined  from  4000  to  1800  A.  in  order 
to  determine  the  most  satisfactory  method  for  pre¬ 
paring  crystals  of  high  transmissibility.  It  is  found 
that  artificial  sylvine  is  as  good  as  the  natural  pro¬ 
duct,  and  that  the  most  effective  method  of  puri¬ 
fication  is  to  agitate  a  solution  of  potassium  chloride 
with  a  few  drops  of  ammonium  sulphide ;  the  solution 
is  then  separated  from  precipitated  sulphides  by  a 
Zsigmondy  ultrafilter.  Specimens  were  obtained  in 
which  the  band  at  2740  A.  was  negligible  and  in 
which  the  extinction  coefficient  did  not  reach  0-04 
mm.-1  until  1900  A.  The  extinction  coefficient  of 
artificial  sodium  chloride  crystals,  similarly  purified, 
did  not  exceed  0-01  mm;1  until  2400  A.,  a  result 
comparable  with  many  specimens  of  rock  salt.  The 
extinction  coefficient  of  artificial  potassium  bromide 
crystals  is  less  than  0-1  mm.-1  below  2400  A.,  and 
that  of  rubidium  chloride  less  than  0-02  mm.-1  below 
1900  A.  R.  W.  Lunt. 


Banded  structure  in  aluminium  and  copper. 
0.  F.  Elam  (Nature,  1927,  120,  259). — Preliminary 
observations  with  X-rays  on  aluminium  and  copper 
show  that  the  banded  structure  in  these  metals  does 
not  always  represent  twinning  on  the  octahedral 
planes  of  the  crystal.  A.  A.  Eldridge. 

Deflexion  of  streams  of  electrical  dipole  mole¬ 
cules  in  non-uniform  electric  fields.  E.  Wbede 
(Z.  Physik,  1927,  44,  261— 268).— The  deflexion  of 
direction  suffered  by  streams  of  potassium  iodide, 
thallium  iodide,  caesium  chloride,  sodium  iodide,  and 
rubidium  bromide  vapours  when  subjected  to  the 
asymmetric  electric  field  produced  by  a  wire  and 
plate  electrode  system  (wire  axis  parallel  to  plane  of 
plate)  has  been  observed  for  potentials  of  the  order 
of  101  volts  and  a  wire-plate  spacing  of  0-8  mm. 
The  deflexions  observed  correspond  with  electric 
moments  of  the  order  of  10~17  c.g.s.u.  in  agreement 
^th  the  theoretical  values  computed  by  Born  and 
Heisenberg  (A.,  1924,  ii,  434).  R.  W.  Lunt. 


Rotation  spectra  of  the  hydrogen  halides.  M. 
toiray  (Z.  Physik,  1927  ,  44,  235— 255).— The  teeh- 
mque  previously  described  (A.,  1925,  ii,  1024)  has 
keen  extended  to  determine  the  absorption  maxima 


of  the  hydrogen  halides  in  the  range  140 — 40  g.  The 
data  now  obtained  show  that  the  rotation  spectra  of 
these  substances  are  the  same  in  character;  they 
conform  with  the  general  equation  v=am—  p»i3 
within  0T%  for  hydrogen  chloride  and  hydrogen 
bromide,  and  within  0-3%  for  hydrogen  fluoride 
and  hydrogen  iodide.  Values  of  moments  of  inertia 
have  been  derived  which  are  in  good  agreement  with 
those  calculated  from  data  relating  to  the  rotation- 
oscillation  spectra.  R.  W.  Lent. 

Structure  of  the  calcium  fluoride  hand  6087  A. 
S.  Gottdsmit  (Proe.  K.  Akad.  Wetensch.  Amsterdam, 
1927  ,  30,  355— 361).— Danjon’s  view's  are  criticised 
and  the  suggestion  is  made  that  the  line  is  formed 
from  a  group  of  bands  the  successive  members  of 
which  are  superimposed,  and  the  lines  of  which 
coincide  and  thus  present  the  appearance  of  a  con¬ 
tinuous  band.  II.  F.  Gillbe. 

Spectroscopic  studies  on  the  complex  cyanides 
of  iron.  II.  The  reaction  between  nitropruss- 
ides  and  alkalis.  L.  Cambi  and  L.  Szego  (Atti  R. 
Accad.  Lincei,  1927,  [vi],  5,  737 — 740). — The  absorp¬ 
tion  band  w'hich  develops  at  4050  A.  when  alkali  is 
added  to  aqueous  solutions  of  sodium  nitroprusside 
is  thought  to  be  associated  with  the  reaction 

[Fe(GN)5NCr]+20H-  —  [Fe(CN)5N02] - +  H20. 

The  equilibrium  constant  of  this  reaction  has  been 
calculated  from  measurements  of  the  extinction 
coefficients  of  0-0008Af-sodium  nitro-prusside  and 
from  0-012  to  O-SAf-sodium  hydroxide. 

R.  W.  Lunt. 

Resonance  power  of  some  metallic  salts  in 
solutions  irradiated  by  the  filtered  light  of  the 
mercury  arc.  A.  Andant  and  E.  Rousseau 
(Compt.  rend.,  1927,  185,  202 — 204). — The  resonance 
phenomena  previously  observed  by  the  authors  (this 
vol.,  738)  are  not  confined  to  manganese,  but  are  ex¬ 
hibited  also  by  salts  of  magnesium,  sodium,  potassium, 
and  uranium.  After  an  exposure  of  4  hrs.  the  salts 
of  magnesium,  manganese,  and  uranium  exhibited  a 
reversible  effect,  whilst  after  4 — 6  hrs.  the  photolytie 
effect  ceased  suddenly  if  a  salt  of  a  univalent  metal 
was  employed  as  resonator.  J.  Grant. 

Absorption  spectra  of  mercury,  cadmium,  and 
zinc  at  high  pressure.  F.  L.  Mohler  and  II.  R. 
Moore  (J.  Opt.  Soc.  Amer.,  1927,  15,  74 — 81). — 
The  absorption  spectra  of  mercury,  cadmium,  and 
zinc  vapours  in  the  ultra-violet  have  been  photo¬ 
graphed  at  pressures  up  to  several  atm.  The  spectra 
show  wide  regions  of  continuous  absorption  with 
series  of  flutings  and  diffuse  bands  some  of  w'hich 
have  previously  been  observed  in  emission.  The 
flutings  are  regarded  as  poorly  resolved  band  systems 
of  diatomic  molecules  in  which  the  excited  electronic 
state  is  much  more  stable  than  the  normal  state. 
The  long  duration  of  fluorescence  is  accounted  for  by 
assuming  that  the  molecule  is  first  raised  to  a  high 
vibration  state  by  absorption  so  that  in  consequence, 
by  a  collision  of  the  second  kind,  it  drops  to  a  low 
vibration  state  with  a  very  small  emission  probability. 

R.  A.  Morton. 

Spectrum  of  auric  chloride.  W.  F.  C.  Fep.guson 
(Nature,  1927,  120,  298). — The  spectrum  of  vapour 
from  auric  chloride,  in  a  stream  of  active  nitrogen, 
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consists  of  intermingled  green  bands,  shaded  towards 
the  red.  The  strongest  band  heads  comprise  two 
systems  given  by:  v  =  19113-8  4  312-0(re'  + 1)  — 
382-8(?i''+^-0-70(w'+£)2+l-30(»''-B}2,  and  v  = 
19238-3  +  3l6-3(n'  +  i)-382-8(n"+|)-145(?i,,+  l)2  + 
l-30(w"-j-£)2.  The  common  final  vibrational  lovel  is 
probably  the  normal  state  of  the  aurous  chloride 
molecule.  Weaker  heads  corresponding  with  AuCl37 
(p= 0-9768)  were  observed,  but  the  isotopes  of  gold 
(p=0-9992)  were  not  evident.  The  following  gold 
lines  were  observed  :  4792-6,  3122-8,  3029-2,  2748-3, 
2676-0,  2641-5,  2428-0,  and  2352-7  A. 

A.  A.  Eldrtdqe. 

Bead  spectra.  H.  L.  Howes  and  (Miss)  M.  K. 
Slattery  (J.  Opt.  Soc.  Amer.,  1927,  15,  77 — 24;  cf. 
this  vol.,  607). — The  positions  of  the  transformation 
bands  of  an  element  are  approximately  the  same  in 
all  fluxes.  Conditions  in  a  bead  favouring  perfect 
solubility  for  a  rare  earth  and  complete  transparency 
are  not  sufficient  to  yield  bead  spectra;  there  must 
also  be  a  transformation.  The  use  of  double  fluxes 
enables  better  control  and  retardation  of  the  trans¬ 
formations.  W.  E.  Downey. 

Infra-red  absorption  spectra  of  acetylene, 
ethylene,  and  ethane.  C.  F.  Meyer  and  A.  A. 
Levin  (Proc.  Nat.  Acad.  Sci.,  1927,  13,  298 — 302). — 
The  infra-red  absorption  spectra  of  the  above  gases 
were  investigated  by  means  of  a  grating  spectrometer. 
The  bands  reveal  fine  structure  and  intense  central 
maxima  ( Q  branches)  occur  on  the  ethylene  curve 
at  10-5  [i  and  the  acetylene  curve  at  13-7  |i ;  the 
latter  curve  also  exhibits  an  alternation  in  intensity 
of  lines  which  persists  down  to  7-5  pi,  where  the  Q 
branch  is  entirely  absent.  Between  11-9  pi  and  11-6  pi 
the  absorption  curve  for  ethane  is  irregular. 

S.  K.  Tweedy. 

Shift  in  a  near  infra-red  absorption  band  of 
some  benzene  derivatives.  J.  Barnes  and  W.  H. 
Fulweiler  (J.  Amer.  Chem.  Soc.,  1927,  49,  2034 — 
2037). — The  infra-red  absorption  band  of  benzene 
at  S741  A,  has  its  position  shifted  to  the  wave-lengths 
quoted  in  the  following  benzene  derivatives  :  toluene, 
8758;  ethylbenzene,  8772 ;  o-xylene,  8781 ;  wi-xylene, 
8793;  p -xylene,  8808;  diethylbenzene  (mixture  of 
m-  and  p-)(  8799 ;  and  mesitylene,  8844  A.  A  pro¬ 
gressive  shift  towards  lower  frequency  thus  occurs 
as  methyl  groups  are  added,  the  shift  being  affected 
also  by  the  relative  positions  of  the  two  methyl 
groups  if  present.  With  a  cell  80  cm.  in  length 
benzene  shows  an  absorption  band  at  7134  A. 

F.  G.  Willson. 

Ultra-violet  absorption  spectra  of  ci/cfohexene, 
ethyl  ether,  methyl  n-amyl  ether,  and  ethylene 

ehlorohydrin.  H.  DE  Laszlo  (J.  Amer.  Chem. 
Soc.,  1927,  49,  2106 — 2110). — A  correction  to  the 
work  of  Smith  and  co-workers  (this  vol.,  608). 

Ethylene  ehlorohydrin  vapour  has  no  appreciable 
absorption  above  2250  A.  and  the  liquid  exhibits 

continuous  absorption  below  2300  A.  Pure  ethyl  ether, 
also,  shows  no  absorption  above  2100  A.  Smith 
and  his  co-workers  found  these  substances,  in  common 
with  cyclohexene  and  methyl  n-amyl  ether,  to  have 
the  same  absorption  spectra  as  benzene  and  it  is 
concluded,  therefore,  that  their  compounds  were  con¬ 


taminated  with  benzene.  The  presence  of  0-0001 
mg.  would  suffice  to  give  the  results  recorded ;  hence 
the  necessity  that  the  sample  examined  is  absolutely 
pure.  The  theoretical  conclusions  of  Smith  and  his 
co-workers  are  also  adversely  criticised. 

S.  K.  Tweedy. 

Absorption  spectra  of  plant  colouring  matter 
of  the  flavone  series.  IV.  Anthocyanin,  cate- 
chin,  and  xanthone  derivatives.  T.  Tasaki  (Acta 
Phytochim.,  1927,  3,  1—19;  cf.  A.,  1925,  i,  1445).— 
The  absorption  spectra  of  the  following  derivatives 
of  anthocyanin,  catechin,  and  xanthone  in  0-0001Jf- 
alcoholic  solution  have  been  determined  for  wave- 
numbers  (X-1  in  cm.)  from  1000  to  4500  :  pelargon- 
inidin  chloride,  pelargonin  chloride,  cyanin  chloride, 
cyanidin  chloride ;  the  reduction  products  of  ehrysin, 
apigenin,  acacetin,  luteolin,  gaiangin,  campherol, 
campheriol,  campheritrin,  morin,  quercetin,  quer- 
citrin,  rutin,  myricetin,  myricitrin ;  catechin,  catechin 
pentamethyl  ether,  penta-acetyleatechin,  flavanone, 
flavone,  xanthone,  xanthene,  1-hydroxyxanthone, 
1  :  7-dihydroxyxanthone,  gentisein,  and  fsogentisein. 

ft.  W.  Lent. 

Colour  and  molecular  geometry.  V.  Search 
for  a  crucial  test  of  colour  theories.  J.  Moir 
(J.C.S.,  1927,  1809 — 1823). — Absorption  data  for 
oxygen  compounds  of  anthracene  and  naphthalene 
are  examined  in  the  light  of  the  author’s  theory  (A., 
1924,  ii,  641),  and  by  utilising  W.  H.  Bragg’s  figures 
for  the  size  of  the  molecules,  an  explanation  is  found 
for  the  similarity  of  behaviour  of  1-hydroxy-  and 
1  :  5-dihydroxy- compounds,  the  visible  colour  of  the 
anthrols  and  symmetrical  anthradiols,  and  the  high 
colour  of  9-hydroxy-,  2:9: 10-trihydroxy-,  1:2:9:10- 
tetrahydroxy-,  and  1:4:9:  10-tetrahydroxy-com- 
pounds,  and  derivatives  containing  two  adjacent 
hydroxyl  groups.  A  critical  survey  of  the  theories 
of  Stieglitz  and  Deslandres  is  given. 

F.  S.  Hawkins. 

Relation  between  fluorescence  and  phosphor¬ 
escence  in  solid  and  in  fluid  media.  S.  I. 
Vavilov  and  V.  L.  Levschin  (Z.  Physik,  1927,  44, 
539). — A  reply  to  the  criticisms  and  claims  of  Ga viola 
and  Pringsheim  (this  vol.,  810).  R.  W.  Lent. 

Luminescence  of  Grignard  compounds  in 
electric  and  magnetic  fields,  and  related 
electrical  phenomena.  R.  T.  Duffokd,  (Miss)  D. 

Nightingale,  and  L.  W.  Gaddum  (J.  Amer.  Chem. 
Soc.,  1927,  49,  1858—1864). — The  oxidation  of  certain 
Grignard  compounds  (in  ethereal  solution)  in  powerful 
magnetic  fields  emits  non-polarised  light  (oxylumines- 
cence)  in  the  most  intense  parts  of  the  field.  The 
effect  is  probably  mechanical  and  apparently  due  to 
the  oxidation  products  being  sufficiently  paramagnetic 
to  be  attracted  to  the  poles.  In  electric  fields  (1500 
volts)  a  distinct  type  of  non-polarised  luminescence 
appears  at  one  or  at  both  electrodes,  the  brightness 
of  which  is  independent  of  the  brightness  of  the 
oxyluminescence.  Those  saturated  Grignard  com¬ 
pounds  which  Evans  and  Diepenhorst  (A.,  1926,  506) 
claim  to  be  oxylumineseent  are  found  to  be  non- 
luminous  when  oxidised  in  ethereal  solution,  and  the 
effect  of  mass  on  the  brightness  of  the  luminescence 
suggested  by  these  authors  is  considered  to  be  not 
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conclusively  demonstrated.  The  light  emitted  during 
electrolysis  of  ethereal  Grignard  solutions  is  not  con¬ 
nected  with  oxy luminescence  but  is  probably  due 
to  the  formation  of  MgBr2,2Et20,  which  becomes 
luminous  on  electrolysis,  depositing  highly  active 
magnesium.  The  latter  is  useful  for  preparing  in 
good  yield  Grignard  reagents  otherwise  difficult  to 
make.  Cells  prepared  by  the  immersion  of  two 
dissimilar  metal  electrodes  (e.g.,  gold  and  silver)  in 
an  ethereal  solution  of  a  Grignard  reagent  have  high 
temperature  coefficients;  the  E.M.F.  are  very  sensi¬ 
tive  to  radiation  in  the  visible  or  near  ultra-violet 
regions,  and  after  illumination  become  periodic 
functions  of  time.  The  E.M.F.  of  the  cell  Mgj 
MgBr9,2Et90  (satd.  soln.)|MgEtBr  (T5Jf)|Mg  is 
about  0-2  volt.  S.  K.  Tweedy. 

Doppler  effect  in  canal-rays  in  hydrogen  and 
the  Balmer  series.  W.  Steubing  (Ann.  Physik, 
1927,  [iv],  83,  822 — 834). 

Quantum  theory  of  molecular  hydrogen  ions 
and  Born-Lande  repulsive  forces.  A.  Unsold 
(Z.  Physik,  1927,  43,  563— 574).— The  energy  of  the 
molecular  hydrogen  ion  has  been  calculated  by  con¬ 
sidering  the  wave  mechanics  of  the  free  ion.  The 
method,  although  less  exact  than  that  of  Schrodinger, 
leads  to  values  of  the  sum  of  the  first  and  second 
order  perturbations  which  pass  through  a  minimum 
at  2’8  volts  in  exact  agreement  with  the  value  obtained 
by  Burrau  (Kgl.  Danske  Videnskab.  Selsk.  math.-fys. 
Medd.,  1927,  7,  14)  using  Schrodinger’s  analysis. 
The  analysis  is  used  to  discuss  the  changes  in  the 
polarisation  of  ions.  R.  W.  Lent. 

Work  of  evaporation  of  thermions.  G.  Michel 
(Z.  Physik,  1927,  44,  403 — 407).— An  argument, 
based  on  Schottky’s  theory  (ibid.,  1923,  14,  63),  is 
developed  to  show  that  the  thermionic  emission  for 
any  group  of  oxides  in  the  periodic  system  can  be 
expressed  in  the  form  A<^62— constant,  where  is 
the  work  of  evaporation  in  volts,  and  b  the  shortest 
distance  between  two  atoms  in  the  grating  of  the 
emitting  substance.  The  values  of  b  have  been  ob¬ 
tained  from  X-ray  measurements;  for  beryllium, 
magnesium,  calcium,  strontium,  and  barium  oxides 
the  value  of  A<f>b2  is  approximately  constant  about  a 
mean  of  8-8 ;  for  silicon,  titanium,  zirconium,  and 
thorium  oxides  about  a  mean  of  14-1 ;  and  for  boron, 
aluminium,  scandium,  and  yttrium  oxides  about  a 
mean  of  15-9.  R.  W.  Lijnt. 


Continuous  interchange  between  ionic  and 

electronic  conduction.  C.  Tubandt,  E.  Rind- 
torff,  and  W,  Jost  (Z.  anorg.  Chern.,  1927,  165, 
195 — 220). — The  mechanism  of  the  conduction  process 
m  the  three  forms  of  cuprous  iodide  has  been 

studied.  In  the  a-  and  (3-forms  the  conduction  is 

purely  electrolytic,  the  cation  alone  being  mobile; 
the  y-form  exhibits  a  complete  and  continuous  change 
from  purely  electronic  to  purely  ionic  conduction  as 
the  temperature  rises  from  240°  to  390°,  the  ionic 
current  being  carried  by  the  cuprous  ion.  The  tem¬ 
perature-conductivity  curve  of  pure  cuprous  iodide 
between  10°  and  700°  indicates  clearly  the  m.  p.  and 
We  transition  temperature,  but  the  a-(3  transition 
temperature  is  not  evident.  The  increase  of  the  con¬ 


ductivity  of  cuprous  iodide  produced  by  the  presence 
of  iodine  is  of  a  metallic  nature.  Cuprous  bromide 
and  chloride  exhibit  the  same  phenomena  as  y-cuprous 

iodide. 

Voltage-current  curves  cannot  be  applied  to  dis¬ 
tinguish  between  ionic  and  electronic  conductivity  at 

high  temperatures.  EL  F.  Gillbe, 

Absolute  determination  of  the  dielectric  con¬ 
stant  of  water  by  the  ellipsoid  method.  R. 
Furth  (Z.  Physik,  1927,  44,  256 — 260). — The  dielec¬ 
tric  constant  of  water  has  been  determined  in  an 
alternating  electric  field  of  frequency  50  cycles  per 
see.  by  the  absolute  ellipsoid  method;  the  value 
obtained  is  77-6.  R.  W.  Lunt. 

Investigation  of  aqueous  solutions  of  electro¬ 
lytes  by  Furth's  ellipsoid  method.  R.  Pechhold 
(Ann.  Physik,  1927,  [iv],  83,  427— 456).— Fiirth’s 
ellipsoid  method  (A.,  1925,  ii,  631)  for  the  determin¬ 
ation  of  dielectric  constants  for  well-conducting 
liquids  has  been  refined  so  that  the  dielectric  constants 
of  electrolytes  can  be  determined  to  within  2 — 3%. 
The  frequency  employed  was  50  per  sec.  The  dielec¬ 
tric  constants  of  aqueous  solutions  of  potassium, 
sodium,  and  lithium  chlorides,  sodium  hydroxide,  and 
hydrochloric  acid  have  been  plotted  against  concen¬ 
tration.  The  curves  all  exhibit  an  initial  decrease 
in  dielectric  constant  with  increasing  concentration, 
which  reaches  a  minimum  at  a  value  depending  on 
the  electrolyte.  As  the  concentration  is  further 
increased  the  curve  begins  to  ascend  until  the  dielectric 
constant  for  water  is  exceeded  :  beyond  this  point 
the  curve  becomes  less  steep  and  a  saturation  value  is 
finally  reached.  The  steepness  of  the  descending 
branch  of  the  curves  for  chlorides  follows  the  order 
K+,  Na+,  Li+,  H+,  for  the  cations.  The  minimum 
dielectric  constant  is  smaller  in  the  same  order. 
Sommer  (Diss.,  Berlin,  1923)  has  determined  the 
variation  of  dielectric  constant  with  concentration 
for  lithium  and  potassium  chlorides  by  a  method 
involving  frequencies  of  106  per  sec.  As  his  results 
are  in  good  agreement  it  is  concluded  that  over  the 
concentration  range  0 — 0-005iY  and  the  frequency 
range  50 — 10s  per  sec.  the  solutions  tested  show  no- 
marked  dispersion.  Hellmann  and  Zahn  (A,,  1926, 
1193)  on  the  other  hand  used  frequencies  of  3  x10s 
per  sec.  and  found  the  dielectric  constant  of  water 
to  be  affected  only  to  a  minor  degree  by  the  presence 
of  dissolved  salts.  The  dispersion  range  of  the 
dielectric  constant  must  therefore  lie  between  fre¬ 
quencies  of  10s  and  3  x  108  per  see.  The  observations 
are  in  agreement  with  the  view  that  the  ions  exert 
a  polarising  action  on  the  water  dipole,  but  that  the 
formation  of  complex  ions  is  also  a  factor  in  deter¬ 
mining  the  shape  of  the  function  e(c).  The  radius 
of  the  solute  ion  also  appears  to  influence  the  shape  of 
the  curve.  R.  A.  Morton. 

Temperature  variation  of  the  dielectric  con¬ 
stants  of  glycerol  and  of  aqueous  solutions  of 
sodium  and  potassium  chlorides  at  >.44-4  cm. 
B.  Voigt  (Z.  Physik,  1927,  44,  70 — 90). — A  technique 
appropriate  to  the  determination  of  dielectric  con¬ 
stants  of  strongly  absorbing  liquids  at  the  frequency 
corresponding  with  X  44-4  cm.  is  described ;  it  is 
based  on  the  second  method  of  Drude  (Ann.  Physik, 


1)20 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


1897,  [ii],  61,  466);  spark-generated  damped  wave 
trains  were  employed,  and  the  logarithmic  decrement 
of  the  circuit,  without  absorbing  media,  was  0-06.  The 
dielectric  constant  of  water  at  ordinary  temperatures 
was  found  to  be  independent  of  its  conductivity  in 
the  range  0-3  xKH2  to  0-96  xlO"1*  reciprocal  ohm 
per  c.c.,  and  solutions  containing  up  to  0-03%  of 
sodium  or  potassium  chloride  exhibited  no  change  in  the 
constant.  As  the  salt  concentration  is  increased  from 
0-06  to  0-18%  the  ratio  of  the  constant  of  the  solution 
to  that  of  pure  water  decreases  from  0-977  to  0-852, 
corresponding  with  the  conductivity  change  0-119  X 
10~u  to  0374x10  n.  The  dielectric  constant  and 
the  absorption  coefficient  of  glycerol  have  been  deter¬ 
mined  at  the  same  frequency  from  —20°  to  200°. 
The  former  is  constant  at  3-4  up  to  0°  and  then 
increases  to  22  at  90°,  above  which  temperature  it 
again  remains  constant.  The  absorption  coefficient 
increases  from  0-14  to  a  maximum  of  0-51  at  48°  and 
then  diminishes  approximately  linearly,  attaining 
the  value  0-12  at  195°.  The  data  of  other  workers 
on  glycerol  are  reviewed;  it  is  shown  that  as  the 
frequency  is  increased  from  120  cycles  per  sec.  the 
temperature  maximum  of  the  dielectric  constant 
shifts  from  —60°  to  90°  at  6-76 X  10s  cycles  per  sec. 

R.  W.  Lent. 

Temperature  dependence  of  the  dielectric 
constants  of  vapours.  I.  Benzophenone.  F. 
Masks  (Physikal.  Z.,  1927,  28,  533— 545).— Methods 
are  described  for  the  accurate  investigation  of  dielec¬ 
tric  constants  of  vapours.  Benzophenone  has  been 
studied  over  the  temperature  range  218 — 336°,  the 
extreme  values  at  atmospheric  pressure  of  (e— 1) 
being  0-0327  ±0  0013,  0-0103  ±0-0003  at  218°  and 
336°,  respectively.  To  connect  the  values  at  different 
temperatures  it  is  necessary  to  multiply  the  values 
of  (e — l)«ft  by  1-f-orf  (in  which  cc  is  the  expansion 
coefficient  of  the  gas)  so  as  to  obtain  the  values  of 
(e— 1)*,.  For  these,  the  relation  (e— l)/(e-f  2)xl/d„ 
X  (T—T')=k;  k  is  a  constant  183-3. 

R.  A.  Morton. 

Dielectric  constant  and  the  wave  mechanics. 
C.  Manneback  (Physikal.  Z.,  1927,  28, 514). — A  reply 
to  Gans  (this  vol.,  610).  R.  A.  Morton. 

Molecular  volumes  of  simple  and  complex 
platinum  halides.  R.  Element  (Z.  anorg.  Chem., 
1927, 164,  195 — 201). — The  values  of  df  for  a  number 
of  the  above  compounds  have  been  determined.  In 
the  chloride,  bromide,  and  iodide  of  quadrivalent 
platinum,  the  molecular  volume  of  the  halogen  is 
somewhat  greater  than  the  zero  volume,  but  in  the 
complex  halides  with  potassium  this  excess  has  dis¬ 
appeared.  The  bivalent  halides  also  have  high 
molecular  volumes,  but  these  do  not  change  in  the 
complex  salts.  In  the  tervalent  halides,  the  mole¬ 
cular  volumes  of  the  halogens  aro  less  than  the  zero 
volumes.  All  the  salts  examined  satisfy  Biltz’s 
linear  relationship  (A.,  1921,  ii,  437).  Potassium 
tetrachlorodibromoplatinate ,  K,PtCl4Br2J  has  been  ob¬ 
tained  by  the  action  of  bromine  on  aqueous  potassium 
ohloroplatinitc,  R.  Cutbxll. 

Molecular  volumes  at  absolute  zero.  I. 
Density  as  a  function  of  temperature.  II. 
Zero  volumes  and  chemical  composition.  S. 


Sugden  (J.C.S.,  1927,  1780—17 85,  17S6— 1798). — 
I.  The  density  of  a  number  of  liquids  from  the  f.  p.  to 
the  critical  temperature  is  shown  to  follow  the  equation 
D—d=D0(l—T/Tdf!1°,  where  D  and  d  are  the 
densities  of  the  liquid  and  its  saturated  vapour  at 
T°  Abs.,  Tc  is  the  critical  temperature,  and  D0  a  con¬ 
stant  which  represents  the  density  of  the  super¬ 
cooled  liquid  at  0°  Abs.  For  the  normal  liquids  the 
densities  of  which  have  been  determined  by  Young 
this  equation  holds  over  the  whole  range  of  temper¬ 
ature  with  an  accuracy  of  about  1  in  500.  Associated 
liquids  give  good  agreement  at  lower  temperatures, 
but  at  higher  temperatures  they  often  exhibit  largo 
deviations.  The  molecular  volume  F0  at  0°  Abs. 
obtained  by  dividing  the  mol.  wt.  by  D0  is  found  to 
be  proportional  to  the  critical  volume  for  a  number 
of  substances;  hydrogen  gives,  however,  an  excep¬ 
tionally  high  value  for  the  ratio  V0/Vc.  A  for¬ 
tuitous  proportionality  exists  between  F0  and  the 
parachor  for  some  organic  liquids. 

II.  By  means  of  the  above  relation  the  values  of 
D0  have  been  calculated  from  density  data  for  a 
large  number  of  substances.  The  corresponding 
molecular  volumes  at  0°  Abs.  (“  zero  volumes  ”)  are 
shown  to  be  capable  of  representation  as  a  simple 
additive  function  of  a  number  of  atomic  and  struc¬ 
tural  constants.  Associated  liquids  can  be  included 
if  density  data  below  the  b.  p.  are  used  and  a  small 
change  is  made  for  the  constants  for  oxygen  and 
nitrogen  in  alcohols  and  amines.  Of  284  substances 
studied  235  have  zero  volumes  within  2%  of  the 
value  predicted  by  the  additive  relation.  Zero 
volumes  show  a  clear  distinction  between  non-polar 
and  semi-polar  linkings,  which  arc  found  to  have 
constants  of  about  8-0  and  zero  respectively. 

F.  S.  Hawkins. 

Molecular  and  atomic  volumes.  XVI.  Vol¬ 
umes  of  nitrato-  and  nitrito-cobaltammines. 
E.  Birk  (Z.  anorg.  Chem.,  1927,  164,  241 — 244;  see 
this  vol.,  812). — The  passage  of  anions  in  lutco- 
cobaltic  compounds  into  the  nucleus,  with  consequent 
expulsion  of  ammonia  molecules,  causes  a  decrease 
in  molecular  volume  by  an  amount  which  is  only 
about  0-75  of  the  volume  of  the  ammonia  in  additive!)’ 
constituted  compounds,  and  is  independent  of  the 
nature  of  the  anion.  It  is  therefore  probable  that 
the  close  packing  of  the  luteo-complex  is  due  to  a 
dense  configuration  of  the  ammonia  groups. 

Telramminodinilratocobaitic  nitrate, 
[Co(NH3)4(K03)2]N03,H20  (red),  has  been  obtained 
by  the  action  of  nitric  acid  on  tetramminocarbonate- 
cobaltic  nitrate.  R.  Ou thill. 

Nature  of  the  luteo-complex.  W.  Biltz  (Z. 
anorg.  Chem.,  1927,  164,  245— 255).— It  is  suggested 
that  in  the  luteo-complex  the  middle  shell  of  the 
cobalt  assumes,  by  transfer  and  sharing  of  electrons 

in  the  outer  levels  of  the  nitrogen  and  cobalt  atoms, 
the  symmetrical  configuration  of  the  inert  gases,  the 

complex  becoming  at  the  same  time  diamagnetic, 
As  a  result  of  this  process,  there  arises  the  possibility 
of  a  nearer  approach  of  the  cobalt  and  nitrogen  atoms, 
which  can  in  some  cases  be  detected  by  X-ray  measure¬ 
ments,  and  is  also  indicated  by  volume  measurements 
(cf.  preceding  abstract).  With  reduction  in  the 
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number  of  ammonia  groups,  the  diamagnetism  dimin¬ 
ishes  and  the  volume  of  the  ammonia  molecules 
increases,  whilst  the  characteristic  stability  of  luteo- 
compounds  gradually  disappears.  With  hexammino- 
cobaltous  or  -nickelous  complexes,  the  possibility  of 
the  formation  of  a  symmetrical  electron  configuration 
is  not  present,  and  the  compounds  are  therefore 
paramagnetic,  have  a  larger  lattice  parameter  than 
the  lutco-compounds,  and  are  less  stable. 

R.  CUTHILL. 

Molecular  diffusion  of  light  in  liquids.  Ex¬ 
perimental  test  of  theoretical  formulae.  J. 
Cabannes  (J.  Phys.  Radium,  1927,  [vi],  8,  321 — 
335).— The  fraction  of  the  incident  light  scattered 
per  cm.3  is  for  benzene  ( 10-7 +0-55)  X  1(H  cm."1  at 
25°  and  5440  A.,  and  for  ether  9-2  x  10~8  cm."1  at  20° 
and  4358  A.  Investigation  of  the  relative  values 
obtained  for  organic  liquids  shows  that  Einstein’s 
formula,  corrected  for  anisotropy,  as  proposed  by 
Ramanathan  is  more  accurate  than  the  form  pro¬ 
posed  by  King ;  the  values  of  the  Avogadro  constant 
obtained  by  this  formula,  however,  are  more  than 
20%  too  large.  Measurements  made  on  liquids  and 
their  vapours  suggest  that  the  benzene  nucleus  is 
rigid,  and  that  open-chain  molecules  are  deformed 
in  the  liquid  state.  F.  S.  Hawkins. 

Molecular  scattering  of  light  in  aqueous 
solutions.  II.  S.  Venkateswaran  (Indian  J. 
Physics,  1927, 1,  393 — 400).— By  a  method  previously 
described  (this  vol.,  713),  the  molecular  scattering  of 
light  in  aqueous  solutions  of  acetic,  propionic,  and 
butyric  acids  has  been  investigated.  Unlike  the  solu¬ 
tions  of  inorganic  acids  previously  studied,  the  fatty 
acids  show  an  appreciable  concentration  scattering 
characteristic  of  mixtures,  and  the  magnitude  increases 
rapidly  from  acetic  to  butyric  acid.  The  light  scat¬ 
tered  by  acetic  acid  is  less  completely  polarised  than 
that  scattered  by  propionic  and  butyric  acids.  With 
butyric  acid,  which  has  a  critical  solution  temperature 
at  —  3-8°,  the  scattered  light  becomes  almost  com¬ 
pletely  polarised  as  the  critical  point  is  approached. 
This  is  in  accordance  with  Raman  and  Ramanathan’s 
theory  of  light-scattering  in  binary  liquid  mixtures 
(Phil.  Mag.,  1923,  [vi],  45,  213).  M.  S.  Burr. 

Changes  in  the  optical  properties  of  quartz 
under  the  influence  of  the  electric  field.  Ny 
Tsi  Ze  (Compt.  rend.,  1927,  185,  195— 197).— If  the 
extremity  of  the  electric  axis  of  a  rectangular  parallel¬ 
epiped  of  quartz  is  charged  positively,  the  refractive 
indices  of  the  crystal  in  the  three  directions  defined 
by  the  edges  of  the  solid,  diminish  in  such  a  manner 
as  to  correspond  with  an  increase  in  birefringence  in 
the  direction  of  the  electric  axis,  and  a  diminution 
m  the  direction  normal  to  the  optical  and  electric 
axes. .  The  effects  change  sign  on  reversal  of  the 
electric  field  and  their  magnitude  is  proportional  to 
hs  strength.  They  are  not  secondary  effects  due  to 
ti'e  electric  dilatation  of  quartz,  and  cannot  be 
explained  by  the  Kerr  effect.  J.  Grant. 

Total  reflexion  of  X-rays  and  the  index  of 
refraction  of  certain  metals.  H.  W.  Edwards 
(Physical  Rev.,  1927,  [ii],  30,  91— 94).— Values  of 
tXlCP  (S=l— (i.=03/2,  where  p  is  the  index  of  refrac- 

1011  an(t  6  is  the  critical  angle)  for  X-rays  of  0-7078  A. 


are  :  crown  glass  1-711,  tin  3-97,  silver  5-78,  selenium 
2-67,  zinc  4-59,  the  experimental  values  agreeing 
with  those  calculated  by  means  of  the  Drude-Lorcntz 
dispersion  formula  to  within  about  0-5%.  Each 
metallic  atom  evidently  contains  two  electrons  which 
have  the  critical  K  absorption  frequency,  and 
these  frequencies  function  in  the  phenomenon  of 
reflexion.  A.  A.  Eldridge. 

Molecular  transformations  and  electronic 
theories  of  valency.  A.  Gillet  (Bull.  Soc.  cliim., 
1927,  [iv],  41,  927 — 932). — Addition  to  conjugated 

double  linkings  first  occurs  at  the  1  :  2-positions,  and 
this  is  followed  by  an  isomeric  change  which  leaves 
the  added  substituents  in  the  1  : 4-position.  This  is 
not  adequately  explained  by  Thiele’s  hypothesis. 
According  to  spectroscopic  measurements  by  Fowler, 
the  energy  of  one  pair  of  the  valency  electrons  of 
carbon  differs  from  that  of  the  other  pair,  and  so 
they  form  two  identical  symmetrical  couples,  each 
of  which  possesses  a  certain  solidarity,  even  within  a 
molecule,  thus  enabling  carbon  to  act  as  a  bivalent 
element.  F.  S.  Hawkins. 

Co-ordinated  linkings  and  atomic  structure, 
H.  Lessheeu,  J.  Meyer,  and  R.  Samuel  (Z.  anorg. 
Chem.,  1927,  165,  253— 283).— Difficulties  in  the 
existing  theories  of  valency  are  discussed  in  the  light 
of  modern  theories  of  atomic  structure.  It  is  sug¬ 
gested  that  co-ordination  compounds  owe  then- 
existence  to  a  special  type  of  non-polar  linking, 
differentiated  from  the  homopolar  linking  only  in 
that  it  is  concerned  with  the  complete  shell  of  elec¬ 
trons  lying  immediately  inside  the  outer  incomplete 
shell  which  is  the  seat  of  the  normal  valency  of  the 
atom.  This  complete  shell  is  thus  that  which  is 
exposed  when  the  outer  electrons  are  detached  in  the 
process  of  ionisation.  H.  F.  GlLLEE. 

Models  for  monatomic  and  diatomic  mole¬ 
cules  based  on  those  of  helium  and  hydrogen. 
F.  J.  von  Wisniewski  (Z.  Physik,  1927,  44.  385 — 
391). — The  models  suggested  for  monatomic  and 
diatomic  molecules  (A.,  1926,  779)  have  been  further 
investigated  by  calculating  the  diamagnetic  suscepti¬ 
bilities,  the  ionisation  and  resonance  potentials  of 
hydrogen,  helium,  and  carbon  dioxide  from  the  follow¬ 
ing  equation  for  the  dielectric  constant  k,  1  + 

4-A0jj/3X,  where  N0  is  Loschschmidt’s  number,  E  the 
external  electric  field,  and  p  the  mean  component 
of  the  electric  moment  of  a  molecule  in  the  direction 
of  the  field.  For  monatomic  molecules  p=Eri, 
where  r  is  the  radius  of  the  outermost  orbit,  and  r— 
0-52?i2  x  10%  where  n  is  the  quantum  number ;  for 
diatomic  molecules  p-13-5V3d?E,  and  d=0-579%x 
10%  It  is  shown  that  ‘s/ka=l-\~12-$2n,l6 x  10~5 
and  £h„=  1+5-01  !c°  x  10~s ;  by  substituting  the 
known  values  of  the  dielectric  constants  in  these 
equations  nu  and  are  evaluated.  The  values  so 
obtained  are  used  to  compute  the  diamagnetic  sus¬ 
ceptibility  of  the  models  advanced  by  the  author  for 
hydrogen  and  helium ;  the  values  obtained  are  — 1-47  x 
10'10  and  —  0-81 X  10“10,  in  good  agreement  with  ex¬ 
periment.  The  corresponding  ionisation  potentials 
are  28-82  volts  (Horton  and  Davies  29-4  volts)  and 
11-75  volts  (Davies  12-75  volts). 
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Similarly  if  the  carbon  dioxide  molecule  is  con¬ 
sidered  to  consist  of  two  positive  ions,  C0+  and  0+, 
and  two  electrons  in  analogy  with  hydrogen  the  dia¬ 
magnetic  susceptibility  is  calculated  to  be  —  0-504  X 
10 11 ,  in  good  agreement  with  Lehrer’s  value  — 0-52  x 
10'®.  R.  W.  Lunt. 

Chemical  constants  of  diatomic  molecules. 
F.  J.  von  Wisniewski  (Z.  Physik,  1927,  44,  392 — 
395). — The  expression  of  Ehrenfest  and  Trkal  for  the 
chemical  constant  i  of  diatomic  molecules  can  be 
expressed  in  the  form  (pressures  in  atm.)  t=36-82-f- 
1-5  log  (m1+m2)+  log  log  cr,  where  the  mass  m 
of  the  molecule  is  given  by  J  is  its 

moment  of  inertia,  and  a  the  coefficient  of  symmetry. 
The  distance  d  separating  the  two  atoms  in  the  mole¬ 
cule  is  calculated  from  the  value  of  the  dielectric 
constant  k,  according  to  an  analysis  previously  de¬ 
scribed  (cf.  preceding  abstract),  ^/i=l-(-66-06d3X 
1019;  from  these  values  the  corresponding  values  of 
J  are  calculated.  By  putting  c=  1  the  values  of  i  for 
the  following  substances  have  been  obtained  in  satis¬ 
factory  agreement  with  the  accepted  values  :  chlorine 
1-40,  bromine  2-41,  iodine  3-06,  hydrogen  —3-26, 
carbon  dioxide  0-73,  ammonia  -1-33,  and  hydrogen 
chloride  —0-44.  R.  W.  Lunt. 

Adsorption  and  shape  of  the  carbon  dioxide 
molecule.  N.  Stark  and  O.  Bluh  (Physikal.  Z., 
1927,  28,  502 — 504).- — The  data  for  the  heat  of  adsorp¬ 
tion  of  carbon  dioxide  by  wood  charcoal  determined 
by  Magnus  and  Brauer  (A.,  1926,  346)  require  that 
even  if  the  dipole  theory  of  adsorption  is  true  the 
dipoles  cannot  be  rigid.  In  the  simple  carbon 
dioxide  molecule  the  three  atoms  cannot  be  in  the 
same  straight  line  if  the  molecule  is  to  exhibit  an 
electric  moment.  Eucken,  however  (A.,  1926,  882), 
argued  against  the  alternative  triangular  shape.  The 
assumption  of  a  four-pole,  bar-shape  structure  is 
shown  to  be  consistent  with  the  adsorption  data. 
The  moment  of  inertia  calculated  on  this  basis  from 
the  data  of  Magnus  is  -r=3*74xl0'26,  whilst  on  the 
Debye  theory  of  the  van  der  Waals’  forces  t=3-9x 
10~2®.  R.  A.  Morton. 

Influence  of  water  of  crystallisation  on  the 
photo-electric  effect  in  crystal  hydrates.  II. 
A.  Predvoditelev  and  W.  Blinov  (Z.  Physik,  1927, 
44,  207 — 215;  cf.  this  vol.,  497). — The  change  in 
photo-electric  emission  during  the  initial  stages  of  the 
hydration  by  water  vapour  of  anhydrous  copper 
sulphate,  potassium  alum,  and  manganous  sulphate 
has  been  investigated.  It  is  shown  that  the  photo¬ 
electric  current  i  can  be  expressed  as  a  function  of  the 
number  of  molecules  of  water  per  molecule  of  an¬ 
hydrous  salt  n  in  the  following  form  :  i  —  a  — 
B(l- . e~kn),  where  a  is  the  current  given  by  the  an¬ 

hydrous  salt,  (3  the  maximum  value  observed  during 
hydration,  and  k  a  constant.  Curves  are  given 
showing  i/p  as  a  function  of  n.  With  copper  sulphate 
»/P= 0-94  at  ?i=0-926  and  is  approximately  1  at  n— 
1-5,  when  p/a=5-75  :  it  is  therefore  concluded,  since 
the  first  molecule  of  water  absorbed  produces  the 
maximum  value  of  i,  that  this  molecule  must  be 
attached  to  the  CuSO.,  molecule  in  a  different  way 
from  the  remaining  four,  and  not  symmetrically 


according  to  Werner’s  formula  [Cu(0H2)4](SO4,H2O). 
When  the  incompletely  dehydrated  salt 
2A12K2(S04)4,H20  is  used  as  the  initial  material  t/p 
becomes  1  at  n=0-209,  when  p/a=8-0  corresponding 
with  the  formation  of  A12K2(S04)4,H20.  As  man¬ 
ganese  sulphate  is  gradually  hydrated  i/p  reaches  1 
at  ?i=0-25,  falls  to  a  minimum  at  ti=0-50,  and  finally 
increases  to  a  second,  but  lower,  maximum  at  n— 1-00 ; 
in  some  experiments,  however,  i/p  increases  continu¬ 
ously  to  a  limiting  value  at  ?i=0-50  at  which  there  is 
a  point  of  inflexion  in  the  curve,  which  then  increases 
asymptotically  to  the  limit  corresponding  with 
?i=l-00;  in  others  i/p  increases  continuously  to  the 
limiting  value  of  unity  at  ?i=l-00.  These  data 
therefore  indicate  the  existence  of  the  following 
hydrates  :  4MnS04,H20,  2MnS04,H20,  and 
MnS04,H20 ;  the  corresponding  values  of  p/a  are 
4-25,  1-8,  and  2-6. 

The  authors  conclude  from  these  experiments  that 
Werner’s  co-ordination  hypothesis  represents  only 
approximately  the  spatial  orientation  of  the  water 
molecules  in  the  substances  examined. 

R.  W.  Lunt. 

Hydration  of  ions.  E.  N.  Gabon  and  I.  S. 
Haskes  (J.  Russ.  Phys.  Chem.  Soc.,  1926,  58, 
1384 — 1397). — It  is  considered  that  when  a  substance 
crystallises  with  some  of  the  solvent,  the  latter  can 
be  united  with  it,  either  mechanically,  or  co-ordinated 
inside  the  molecule.  Eive  cations  have  been  examined 
in  which  water  of  crystallisation  is  co-ordinated 
inside  the  molecule  to  give  compounds  of  the  type : 
fR(OH2)I]+  The  following  cations  are  said  to  give 
these  complexes :  Ca,8H„0+  + ,  Ca,6H20+ +,  Ca,4H.>Q+  1 , 
Ca,2H„0++,  Mn,8H20+  +  ,  Mn,6H„0+  +  ,  Mn,4H20+% 
Cu,8Ho0++,  Cu,6H20++,  Cu,4H20+  +  ,  Hg,2H20++, 
K.5H„0+,  K,2H20.  E.  Rothstein. 

Stereochemistry  of  the  platinous  salts.  A. 
Grunberg  (Z.  anorg.  Chem.,  1927,  164,  207 — 213). — - 
Polemical  against  Reihlen  and  Nestle  (this  vol.,  189). 
It  appears  probable  that  in  the  complex  platinous 
salts  the  arrangement  of  the  co-ordinated  groups 
about  the  metal  atom  is  influenced  by  their  electro¬ 
chemical  nature,  the  experimental  data  yielding  some 
measure  of  support  for  a  plane,  pyramidal,  or  a  tetra¬ 
hedral  configuration.  R.  Cuthill. 

Homologous  series  and  cis-  and  trans-forms. 
B.  Nekrassov  (Z.  physikal.  Chem.,  1927,  128,  203— 
229). — In  view  of  the  fact  that  X-ray  measurements 
with  thin  layers  of  substances  with  a  normal  carbon 
chain  show  that  the  increment  in  length  produced  by 
a  CH2-group  varies  from  series  to  series,  it  seems 
probable  that  the  molecules  are  not  normal  to,  but 
inclined  at  various  angles  to  the  reflecting  surface, 
the  observed  value  depending  on  the  angle  of  inclin¬ 
ation.  The  experimental  data  also  indicate  that  the 
angle  between  the  two  lines  joining  the  centres  of 
two  adjacent  carbon  atoms  of  a  zigzag  chain  is  not 
necessarily  equal  to  that  between  the  normals  to  the 
two  tetrahedra,  but  depends  on  the  chemical  nature 
of  the  tw-o  end  groups.  With  such  a  zigzag  configur¬ 
ation,  there  should  be  the  possibility  of  the  existence 
among  saturated  compounds  of  a  phenomenon  re¬ 
sembling  geometrical  isomerism  among  unsaturated 
compounds,  the  end  groups  being  in  the  cis-  or  trails- 
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positions  according  as  the  number  of  intermediate 
CH2-groups  is  odd  or  even.  This  view  is  in  accord¬ 
ance  with  certain  features  of  the  chemical  reactivity 
of  these  compounds,  and  now  receives  further  support 
from  an  examination  of  the  physical  constants.  In 
homologous  series  of  saturated  compounds,  the  peaks 
on  the  curve  representing  the  oscillation  of  the  m.  p. 
with  increase  in  the  number  of  carbon  atoms  usually 
correspond  with  iraws-forms.  The  effect  of  the  end 
groups  on  the  amplitude  and  direction  of  the  oscill¬ 
ation  is  qualitatively  the  same  as  for  geometrical 
isomerides  with  a  single  ethenoid  linking.  A  similar 
differentiation  between  members  with  even  and  odd 
numbers  of  CH2-groups  is  also  reflected  in  the  solubil¬ 
ity,  dielectric  constant,  surface  tension,  ionic  mobil¬ 
ities,  magnetic  rotation,  and  molecular  volumes,  the 
effects  observed  being  analogous  to  those  observed 
with  ordinary  geometrical  isomerides.  The  existence 
of  dimorphism  among  monobasic  acids  which  the 
present  theory  would  indicate  to  be  of  the  cw-type 
(Garner  and  Randall,  A.,  1924,  ii,  385)  is  probably 
because  the  repulsion  of  the  end  groups  causes  a 
rotation  of  the  carbon  atoms  with  production  of  a 
pseudo -lra?is- form.  That  the  potential  energy  of  the 
cjs-  is  greater  than  that  of  the  irans -form  is  shown 
by  examination  of  the  data  for  heats  of  combustion 
and  latent  heat  of  fusion.  With  primary  alcohols, 
the  reverse  is  the  case,  the  terminal  groups  being 
assumed  to  attract  each  other.  In  the  molten  state 
or  in  solution,  the  difference  between  the  cis-  and 
fraws-members  of  a  homologous  series  is  much  less 
marked  than  it  is  in  the  solid  state ;  this  is  ascribed 
to  the  co-existence  of  the  two  forms  in  equilibrium. 
With  increase  in  temperature,  the  resistance  of  the 
chain  to  rotation  may  be  expected  to  decrease,  so 
that  both  types  of  isomeride  gradually  approximate 
to  the  same  configuration,  and  with  properties  such 
as  the  m.  p.  the  oscillation  which  occurs  among  the 
earlier  members  of  the  series  becomes  less  and  less 
as  the  series  is  ascended.  The  tendency  for  rotation 
to  occur  depends  to  some  extent  on  the  nature  of  the 
terminal  groups,  which  explains  why  a  particular 
property  may  oscillate  in  one  series  but  not  in  another. 
The  oscillation  in  the  m.  p.  of  the  q/rfoparaffins  may 
he  explained  by  the  rotation  which  must  occur  when 
a  chain  of  an  odd  number  of  carbon  atoms  closes  but 
need  not  occur  with  a  chain  of  an  even  number. 

R.  Cuthill. 

Wave  mechanics  of  neutral  atoms  and  homo- 
polar  linkings.  W.  Heitler  and  F.  London  (Z. 
Rhysik,  1927  ,  44,  455 — 472). — Mathematical. 

R.  W.  Lunt. 

Calculation  of  atomic  diameters  from  photo¬ 
electric  data.  E.  N.  Gapon  (Z.  Physik,  1927,  44, 
535 — 536). — On  the  assumption  that  the  radius  r  of 
the  electron  emitted  in  the  photo-electric  effect  is 
equal  to  half  the  distance  separating  the  centres  of 
two  adjacent  atoms  the  energy  of  this  electron  is 
e  i^T;  K  the  work  associated  with  the  electron 
leaving  the  emitting  surface  be  neglected,  the  energy 
of  the  electron  in  its  orbital  motion  e2/2 r  may  then 
be  equated  to  the  quantum  h\Q  characteristic  of  the 
ow  wave-length  limit  of  the  photo-electric  effect ; 
tbe  atomic  radius  is  then  given  by  r= 5-808xm  x  lO"12  A. 
e  following  values  have  been  computed  from  exist¬ 


ing  data  for  magnesium,  calcium,  zinc,  cadmium,  lead, 
arsenic,  antimony,  bismuth,  and  selenium  :  1-92,  2-15, 
1-75,  1-82,  1-81,  1-37,  1-79,  1-88,  1-28  A,  respectively. 
The  values  agree  approximately  with  those  of  Bragg. 
Carbon  gives  a  value  approximately  twice  that  of 
Bragg,  which  is  thought  to  indicate  that  the  molecule 
contains  two  atoms.  For  oxygen  r  —  3-14  A.  in 
approximate  agreement  with  the  value  given  by  the 
kinetic  theory,  2-70  A.  R.  W.  Lunt. 

X-Ray  studies  on  the  decomposition  of 
austenite.  0.  E.  Harder  and  R.  L.  Dodwell. — 

See  B.,  1927,  724. 

X-Ray  investigation  of  the  internal  stress  in 
metals  [copper],  S.  Sekito. — See  B.,  1927,  725. 

Crystallisation  and  structure  of  metals  and 
alloys.  A.  Portevin  (Bull.  Soc.  chim.,  1927,  [iv], 
41,  961 — 987). — A  lecture  delivered  before  the 
Soeidtd  Chimique  de  France  on  25  February,  1927. 

Active  iron  compounds.  A.  Bickel  and  C.  van 
Eweyk  (Biochem.  Z.,  1927,  186,  178 — 180). — 
Whereas  a  sample  of  magnetic  iron  oxide  (Baudisch) 
retained  its  power  to  give  the  benzidine  reaction  after 
keeping  in  conductivity  water  for  5  months,  another 
sample  (ferrosoferrie  carbonate)  which  was  originally 
non-magnetic  but  gave  a  powerful  benzidine  reaction, 
with  similar  treatment  became  unable  to  give  the 
reaction.  P.  W.  Clutterbuck. 

Diffraction  of  X-rays  in  fused  sodium  and 
potassium.  W.  H.  Keesom  (Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1927,  30,  341— 343).— The 
Debye-Scherrer  diagrams  of  fused  sodium  and  potass¬ 
ium  at  about  25°  above  the  m.  p.  give  as  the  distance 
between  neighbouring  atoms  of  potassium  5-13,  and 
of  sodium  4-04  A. ;  the  values  calculated  on  the 
assumption  that  the  atoms  in  the  liquid  are  packed 
as  closely  as  possible  are  4-80  and  3-88  A.,  respectively. 

H.  F.  Gillbe. 

Lattice  constants  of  calcium  oxide,  sulphide, 
selenide,  and  telluride.  I.  Oftedal  (Z.  physikal. 
Chem.,  1927,  128,  154 — 158). — The  following  values 
of  a  (in  A.)  have  been  determined  by  the  powder 
method :  calcium  oxide,  4-802 ;  calcium  sulphide, 

5- 686 ;  calcium  selenide,  5-912 ;  calcium  telluride, 

6- 345.  The  greatest  error  of  the  measurements  is 

0-008.  H.  F.  Gillbe. 

Crystalline  and  atomic  structure  of  ferrous 
hydroxide.  G.  Natta  and  E.  Casazza  (Atti  R. 
Accad.  Lincei,  1927,  [vi],  5,  803 — 807). — Pure  ferrous 
hydroxide  has  been  prepared  by  precipitation  with 
concentrated  sodium  hydroxide  in  an  atmosphere  of 
hydrogen.  The  molecular  structure  of  a  sample  pre¬ 
served  under  paraffin  has  been  determined  by  the 
Debye-Scherrer  method.  The  elementary  __  cell  has 
the  following  dimensions  :  a  =3-24,  c=4-47  A. ;  eja— 
1-38 ;  the  crystals  appear  to  belong  to  the  holohedrie 
class  of  the  rhombohedrie  system.  R.  W.  Lunt. 

Crystal  structure  of  hexamminocobaltic 
iodide.  II.  Meisel  and  W.  Tiedje  (Z.  anorg,  Chem., 
1927,  164,  223 — 240). — Determination  of  the  crystal 
structure  of  hexamminocobaltic  iodide  has  given 
results  essentially  the  same  as  those  obtained  by 
Wyekoff  and  MeCutcheon  (this  vol.,  400). 

R.  Cuthill. 
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Crystal  structures  of  the  nickel  arsenide  type. 
I.  Oftedal  (Z.  physikal.  Clicm.,  1927, 128,  135—153). 
— The  lattice  constants  (in  A.)  have  been  determined 
by  the  powder  method  of  a  number  of  compounds 
of  the  nickel  arsenide  type.  For  cobalt  selenide 
c=5-278,  a=3-614;  chromium  telluxide,  e=6-211, 
a=3-981 ;  manganese  telluride,  c=6-698,  a=4124; 
cobalt  telluride,  c=5-360,  ft— 3-886 ;  nickel  telluride, 
c=5-354,  a=3-957 ;  chromium  antimonide,  c=5-468, 
a— 4-107 ;  manganese  antimonide,  MnSb,  c=5-784, 
a=4-120 ;  Mn3Sb2,  c=5-744,  a=4-131;  FeSb,  c= 
5-130,a=4-064;  FegSbj,  c=5-168,  o=4-123 ;  cobalt 
antimonide,  c=5-188,  a=3-866;  nickel  antimonide, 
c=5133,  a— 3-907.  The  minimum  distances  between 
the  lattice  units  exhibit  similar  variations  in  the 
selenide,  telluride,  and  antimonide  series,  being 
smallest  for  the  cobalt  compounds  and  greatest  for 
the  manganese  compounds.  The  magnitude  of  the 
variations  of  the  minimum  distance  is  greater  for  the 
tellurides  than  for  the  antimonidcs.  The  theoretical 
significance  of  these  variations  is  discussed. 

H.  F.  Gillbe. 

Crystal  structure  of  molybdenum  silicide  and 
tungsten  silicide.  W.  Zachariasen  (Z.  physikal. 
Cliem.,  1927,  128,  39 — 48),— The  lattice  constants 
(in  A.)  of  the  tetragonal  crystals  of  MoSi2  and  WSi2 
have  been  determined  by  the  powder  method.  For 
MoSia  a=3-200±0-005,  c=7-861  ±0-005;  for  WSi, 
a=3-212±0-005,  0=7-880-^0-005.  The  elementary 
cell  contains  two  molecules,  and  the  atomic  arrange¬ 
ment  is  derived  from  the  holohedral  space  grouping 
Du.  The  atomic  positions  are  Mo  (or  W)  (0,  0,  0) 

(b  b  4) ;  Si  (0,  0, »),  (0,  0,  fi),  (b  b  i+«).  (b  b  £-*). 

where  «=0-333±0-015.  The  structure  thus  belongs 
to  a  new  type  :  each  molybdenum  atom  is  surrounded 
by  10  silicon  atoms  at  a  distance  of  2-617  A.  (2-625  A. 
for  tungsten),  and  each  silicon  atom  by  5  molybdenum 
and  5  silicon  atoms  at  the  same  distance. 

H.  F.  Gillbe. 

Atomic  structure  of  the  antimony  oxides.  U. 

Deiilinger  and  It.  Glocker  (Z.  anorg.  Chem.,  1927, 
165,  41 — 45).- — Antimony  pentoxide,  tetroxide,  and 
trioxide,  and  the  oxide  Sb8013  all  possess  a  cubic  or 
pscudocubic  lattice.  All  the  lines  in  tho  X-ray 
spectra  of  the  tetroxide  may  be  developed  from  those 
of  the  trioxide,  and  are  of  the  same  relative  intensities, 
whilst  SbfiOl3  exhibits  all  the  lines  given  by  the 
tetroxide,  both  as  to  the  intensity  and  position ;  there 
arc  in  addition  a  few  faint  lines.  JSTo  discernible 
difference  exists  between  the  spectra  of  the  pentoxide 
and  tetroxide.  The  lattice  constants  of  antimony 
pentoxide  and  tetroxide  and  of  Sb0O13  are  identical 
to  within  0-1%.  The  theoretical  significance  of  these 
results  is  discussed.  H.  F.  Gillbe. 

Space  lattice  of  yellow  lead  monoxide.  F. 

Halla  and  F.  Pawlek  (Z.  physikal.  Chem.,  1927, 
128,  49 — 70). — Yellow  lead  monoxide  has  been  pre¬ 
pared  by  dissolving  lead  hydroxide  in  hot  potassium 
hydroxide  solution  and  cooling  the  solution  rapidly. 

Attempts  to  obtain  the  yellow  form  in  large  crystals 
resulted  always  in  partial  transformation  into  the  red 
modification.  Investigations  by  the  powder  method 
show  that  yellow  lead  monoxide  crystallises  in  the 
rhombic  system ;  the  elementary  cell  has  o=5-50, 


5=4-72,  and  c=5-880  A.,  and  contains  four  lead  oxide 
molecules.  The  lattice  is. composed  of  double  mole¬ 
cules.  H.  F.  Gillbe. 

X-Ray  diffraction  patterns  from  liquids  and 
colloidal  gels.  G.  L.  Clark,  R.  H.  Aborn,  E.  W. 
Betjsmann,  and  R.  L.  Davidson  (Proc.  Nat.  Acad. 
Sci.,  1927,  13,  549 — 552). — Using  the  monochromatic, 
pinhole  method,  the  X-ray  pattern  for  unstretched 
rubber  latex  films  exhibits  two  principal  rings  corre¬ 
sponding  with  spacings  of  6-03  and  14-76  A.  in  agree¬ 
ment  with  the  values  6-05  and  14-88  A.  obtained  by 
Hauser  and  Rosbaud  (cf.  B.,  1927,  789).  If,  how¬ 
ever,  the  rubber  is  purified  rigorously  the  spacings 

5- 97  and  11-15  A.  arc  obtained.  Cellulose  nitrate  in 
the  fresh,  dry,  untreated  condition  shows  the  spacings 
71S  and  4-02  A.,  and  after  ageing  (heat)  the  values 

6- 98  and  3-92  A.  are  obtained.  In  the  presence  of 

residual  solvent  the  spacings  are  9-30  and  4-47  A. 
Swelling  or  combination  with  solvent  or  oil  has  a 
much  greater  effect  on  the  X-ray  pattern  than  ageing. 
Small  but  definite  differences  in  spacings  are  observed 
with  tung  oil  and  linseed  oil  during  polymerisation 
and  drying.  R.  A.  Morton. 

X-Ray  diffraction  in  liquids.  C.  M.  Sogani 
(Indian  J.  Physics,  1927,  1,  357— 392).— Improve¬ 
ments  in  the  apparatus  for  examining  X-ray  dif¬ 
fraction  in  liquids,  by  the  Debye-Scherrer  powder- 
photograph  method,  are  described.  These  include 
the  replacement  of  the  usual  glass  or  celluloid  con¬ 
tainers,  which  give  liquid-like  patterns  themselves, 
by  a  cell  with  mica  windows,  and  also  a  reduction  in 
the  width  of  the  incident  pencil  of  rays.  Twenty- 
two  liquids  belonging  to  the  aliphatic  and  aromatic 
groups  were  studied.  The  results  show  that  the 
assumption  of  hexagonal  closest  packing  in  all  liquids, 
made  by  Keesom  and  Smedt  (Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1923,  25,  118;  26,  112), 
is  not  justified,  especially  for  long-chain  or  asym¬ 
metric  molecules.  The  influence  of  compressibility 
on  the  sharpness  of  the  halo,  predicted  by  Raman  and 
Ramanathan  (A.,  1924,  ii,  816),  is  confirmed.  Tho 
scattering  at  small  angles  is  not  negligibly  small,  and 
is  relatively  greater  for  liquids  of  high  compressibility 
or  with  comparatively  unsymmetrical  molecules.  A 
comparison  of  tho  diffraction  haloes  of  a  number  of 
benzene  derivatives  reveals  the  extent  to  which  the 
principal  halo  may  be  modified  in  passing  to  more  and 
more  complex  derivatives.  Distinct  differences  are 
found,  even  between  the  patterns  of  isomeric  mole¬ 
cules.  M.  S.  Bdrr. 

Mechanism  of  electrolytic  conductivity^  in 
crystals.  A.  Reis  (Z.  Physik,  1927,  44,  353— 
358). — The  experimental  data  on  the  conductivity  of 
crystals  exhibiting  electrolytic  conductivity  are  dis¬ 
cussed  with  reference  to  the  deformation  of  t.ie 
gratings  of  the  ions  forming  the  crystals. 

R.  W.  Lunt._ 

Iron  crystals.  III.  Magnetic  properties  in 
different  directions.  E.  D ussier  and  W.  Gerlach 
(Z.  Physik,  1927,  44,  279—291 ;  cf.  A.,  1926,  1085). 
— The  B  II  curves  have  been  determined  for  15  -0 
cm.  iron  rods  containing  well-developed  crystals  from 
0-5  to  3  cm.  long.  They  are  initially  approximately 
linear  and  inflect  abruptly,  slowly  attaining  satur- 
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ation.  The  initial  permeability  in  the  tetragonal 
direction  is  greater  than  in  the  diagonal  direction; 
in  the  former  saturation  is  more  rapidly  attained 
although  the  actual  values  for  the  two  directions  are 
the  same,  and  the  points  of  inflexion  in  each  direction 
occur  at  approximately  the  same  value  of  the  mag¬ 
netising  flux.  R.  W.  Lunt. 

Magnetic  transitions  of  ferromagnetic  metals. 
R.  Ruer  (Z.  anorg.  Chem.,  1927,  165,  142—148).— 
On  both  the  heating  and  cooling  curves  of  pure 
electrolytic  iron  there  is  an  arrest  at  769°,  indicating 
that  the  change  in  magnetic  properties  is  due  to  a 
true  polymorphic  transition.  H.  F.  Gillbe. 

Magnetic  anisotropy  of  crystalline  nitrates 
and  carbonates.  K.  S.  Kris HN AN  and  C.  V. 
Raman  (Proc.  Roy.  Soc.,  1927,  A,  115,  549—554).— 

The  relation  between  the  magnetic  anisotropy  and 
structure  of  the  nitrates  and  carbonates  is  briefly 
considered.  The  magnetic  anisotropy  of  the  nitric  acid 
molecule  is  calculated  from  the  Cotton-Mouton 
constant  and  the  optical  constants.  Crystals  of 
sodium  and  potassium  nitrates  exhibit  a  marked 
diamagnetic  anisotropy,  the  susceptibility  perpen¬ 
dicular  to  the  plane  of  the  nitrate  ion  being  greater  than 
that  for  directions  in  this  plane;  the  difference  of 
susceptibility  in  the  two  directions  is  the  same  for 
the  two  crystals.  If  this  anisotropy  is  attributed  to 
that  of  the  nitrate  ion,  its  magnitude  is  exactly  that  to 
be  expected  from  the  known  value  of  the  magnetic 
birefringence  of  liquid  nitric  acid.  This  is  explained 
on  the  basis  of  the  electronic  structure  of  the  ions,  in¬ 
volving  the  sharing  of  certain  electron  orbits.  The 
carbonate  ion,  which  has  an  essentially  similar  struc¬ 
ture,  exhibits  a  magnetic  anisotropy  almost  the  same 
as  that  of  the  nitrate  ion.  L.  L.  Bircumshaw. 

Temperature  variation  of  the  elasticity  of 
sodium  potassium  tartrate.  R.  M.  Davies 
(Nature,  1927,  120,  332 — 333). — As  with  the  piezo¬ 
electric  modulus  (Valasek,  Physical  Rev.,  1922,  [ii], 
19,  478;  A.,  1923,  i,  649),  discontinuities  occur  at 
-15°  and  23°.  A.  A.  Eldridge. 

Reflexion  of  electrons  from  crystal  lattices. 
F.  Zvticky  (Proc.  Nat.  Acad.  ScL,  1927,  13,  518— 
525). — Davisson  and  Germer  (this  vol.,  492)  have 
interpreted  their  results  on  the  reflexion  of  electrons 
from  a  single  crystal  of  nickel  by  the  analogy  of 
reflexion  of  X-rays  from  crystals.  The  incomplete¬ 
ness  of  the  analogy  is  pointed  out  and  differences  are 
made  clear  in  terms  of  wave  mechanics. 

R.  A.  Morton. 

New  kinds  of  mixed  crystals.  D.  Balarev 

[with  N.  Gantschev  and  B.  Srebrov]  (Z.  anorg. 
Chem.,  1927,  165,  192— 194).— The  simultaneous 

precipitation  of  zinc  sulphide  with  copper  sulphide 
from  a  fairly  strongly  acid  solution  by  hydrogen 
sulphide  is  not  due,  as  has  been  previously  suggested, 
to  the  formation  of  complex  zinc  copper  sulphide,  but 
13  a  purely  capillary  effect.  H.  E.  Gillbe. 

Modified  micro-method  for  the  determination 
°f  mol.  wi,  J.  Reilly  and  G.  T.  Pyne  (Sci.  Proc. 
“°y-  Dubl.  Soc.,  1927,  18,  489 — 493). — ' The  method 
spends  on  the  alteration  in  the  cooling  curve  of  pure 
oamphor  produced  by  minute  amounts  of  dissolved 
3  P 


substances.  Examples  are  given  of  the  use  of  the 
method  for  acetanilide,  strychnine,  palmitic  acid,  and 
other  compounds.  G.  W.  Robinson. 

Method  of  d etermination  of  the  mol.  wt.  of 
organic  substances  in  small  quantities  by  means 
of  f.-p.  depressions.  B.  Kubota  and  T,  Yamane 
(Bull.  Chem.  Soc.  Japan,  1927,  2,  209 — 212). — Two 
metres  of  silver  wire  are  wound  around  a  thin  glass 
tube.  A  test-tube  with  stirrer  just  fits  in  this  tube, 
and  the  whole  is  hung  in  a  vacuum  flask.  The  test- 
tube  holds  a  suitable  solvent,  and  the  depression  of 
its  f.  p.  is  measured  by  the  change  of  resistance  of  the 
silver  wire.  Determinations  can  be  carried  out  with 
4 — 8  mg.  of  material.  With  benzene,  nitrobenzene, 
and  ethylene  bromide  as  solvents  determinations  have 
been  made  accurate  to  1 — 3%.  E.  S.  Hawkins. 

Electric  moment  of  the  sulphur  complex. 
A.  M.  Taylor  and  E.  K.  Rideal  (Proc.  Roy.  Soc,, 
1927,  A,  115,  589—609). — The  electric  moment  of 
the  sulphur  molecule  is  considered  with  regard  to  the 
possibility  of  a  homopolar  linking  being  accompanied 
by  such  deformation  of  the  atoms  as  to  give  rise  to 
a  pseudo -heteropolar  linking,  with  consequent  electro¬ 
magnetic  vibration  frequencies.  True  homopolar 
linking  should  give  no  active  frequencies  of  vibration, 
or,  if  any  exist,  they  should  be  of  weak  resonant 
amplitude  and  give  rise  to  radiation  of  wave-length 
comparable  with  the  atomic  spacing.  Experiments 
are  made  to  determine  the  wave-length  at  which 
maximum  absorption  of  infra-red  radiation  occurs, 
and  the  value  of  the  extinction  coefficient  for  this 
maximum  for  the  different  allotropic  forms  of  sulphur 
and  also  the  liquid  phase.  Characteristic  vibration 
frequencies  are  found  to  be  the  same  in  all  phases  : 
rhombic  solid,  prismatic  solid,  plastic  or  supercooled 
liquid,  and  molten  liquid.  From  the  data  obtained  it 
is  concluded  that  electric  doublets  are  present  in  the 
sulphur  complex,  and  these  are  considered  to  be  due 
to  the  linking  in  pairs  of  the  sulphur  atoms  forming 
units  S2.  These  units  are  built  into  groups  [S3]8 
corresponding  with  groups  of  mass  512,  the  centre  of 
gravity  of  which  has  been  shown  by  Mark  and  Wigncr 
(A.,  1924,  ii,  650)  to  occupy  the  points  of  the  diamond- 
type  space  lattice  of  rhombic  sulphur.  The  fre¬ 
quencies  due  to  the  S2  unit  persist  through  all  the 
phases  investigated.  The  electric  moment  of  the  com¬ 
plex  S2  is  found  to  bo  7-5  X 10'18  e.s.u.,  which  agrees 
with  the  value  calculated  from  the  heat  of  vaporisation 
and  the  heat  of  dissociation  of  sulphur.  The  effective 
charge  on  the  atoms  is  found  to  be  0-77  e.s.u. 

L.  L.  Bircumshaw. 

Electrical  conductivity  at  low  temperatures. 
J.  C.  McLennan  and  C.  D.  Niven  (Phil.  Mag.,  1927, 
[vii],  4,  386 — 404). — Investigation  of  the  temper¬ 
ature-resistance  curves  of  lead  and  indium  has  shown 
that  these  metals  become  superconducting  at  7-5°  and 
3-38°  Abs.,  respectively,  in  agreement  with  the  results 
obtained  by  Onnes.  Cadmium  showed  no  signs 
of  superconductivity  at  temperatures  down  to  3-6° 
Abs.  The  residual  resistance  was  found  to  be  7-80  X 
10'4,  which  is  in  close  agreement  with  the  value 
obtained  by  Meissner  (A.,  1926,  1086).  None  of  the 
metals  beryllium,  chromium,  rubidium,  or  thorium 
showed  any  indication  of  superconductivity.  The 
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results  showed  that  the  temperature  gradient  was 
small  for  all  pure  metals  except  for  those  which 
became  superconducting.  Even  with  these  the  tem¬ 
perature  gradient  rapidly  diminished  just  before  the 
sudden  disappearance  of  the  resistance.  The  resist¬ 
ance-temperature  curve  of  a  sodium-potassium  alloy 
was  examined  down  to  the  temperature  of  liquid 
hydrogen.  The  curve  was  similar  to  that  of  either 
sodium  or  potassium  but  indicated  that  the  residual 
resistance  at  0°  Abs.  was  much  higher  than  that  of 
either  of  the  constituent  metals.  A.  E.  Mitchell. 

Hall  effect  in  single  crystals  of  iron.  W.  L. 
Webster  (Proc.  Camb.  Phil.  Soc.,  1927,  23,  800 — 
803). 

Relation  between  temperature  and  Hall  effect 
in  some  alloys.  J.  Obata, — See  B.,  1927,  726. 

Thermodynamic  treatment  of  certain  mag¬ 
netic  effects.  Proposed  method  of  producing 
temperatures  considerably  below  1°  Abs.  W.  F. 
Giauque  {J.  Amer.  Chem.  Soc.,  1927,  49,  1864 — 
1870). — For  a  substance  in  a  magnetic  field  the 
second  law  of  thermodynamics  gives  the-  equation 
(i) :  HdI+TdS=dU-\-pdv,  where  H  is  the  strength  of 
the  field,  I  the  intensity  of  magnetisation  in  excess  of 
that  which  would  be  in  the  same  space  if  unoccupied 
by  matter  (H fl—y_,  the  molal  magnetic  suscepti¬ 
bility),  U  the  intrinsic  energy,  and  S  the  entropy. 
Further,  the  enthalpy  H  is  (ii)  U-\-pv— HZ  and  hence 
the  work  done  when  one  mole  of  substance  is  reversibly 
drawn  into  a  magnetic  field  is  (iii)  —AF=\H'IdH. ; 
also,  (iv),  (dS /dTL)P,T—(dI ldT)P'H=Tl{dxldI)p,H-  The 
value  of  AS  for  the  reversible  transference  of  an  ideal 
paramagnetic  substance  obeying  Curie’s  law  from  a 
field  H=0  to  the  field  H— H  is,  from  (iv),  (v)  AS—  — 
H2Cj'2T2.  For  gadolinium  sulphate  oetahydrate 
equations  (iii)  and  (v)  show  that  at  l-3°Abs.  in  a  field 
of  20,000  gauss  AS  is  —3-3  g.-cal./l°  per  g.-atom  of 
gadolinium.  It  is  proposed  to  conduct  this  heat  away 
by  gaseous  conduction  to  liquid  helium,  and,  after 
evacuation  of  the  space  between  the  working  sub¬ 
stance  and  the  liquid,  to  demagnetise  the  former,  and 
so  on.  Suggested  applications  of  the  temperatures  it 
is  thus  hoped  to  attain  arc  appended. 

S.  K.  Tweedy. 

Paramagnetism  and  the  third  law  of  thermo¬ 
dynamics.  Interpretation  of  the  low-temper¬ 
ature  magnetic  susceptibility  of  gadolinium 

sulphate.  W.  F.  Giauque  (J.  Amer.  Chem.  Soc., 
1927,  49,  1870 — 1877). — Equations  are  developed  for 
AS  and  I  for  gadolinium  sulphate  oetahydrate  (cf. 
preceding  abstract),  the  latter  equation  representing 
the  low-temperature  susceptibility  data  of  the  salt 
with  great  accuracy.  It  is  suggested  that  the 
equations  be  used  in  paramagnetic  thermometry  and 
in  the  magnetic  mixture  method  of  low-temperature 
calorimetry.  With  substances  with  positive  suscept¬ 
ibility  it  is  not  always  feasible  to  obtain  an  absolute 
value  of  entropy  from  heat  capacity  data  alone,  as  the 
entropy  due  to  the  distribution  of  magnetic  moment 
in  the  various  possible  states  will  usually  be  neglected. 
The  method  of  correction  is  indicated. 

S.  K.  Tweedy. 

Theory  of  paramagnetism.  B.  Cabrera  (J. 
Phys.  Radium,  1927,  [vi],  8,  257 — 275). — Assuming 


that  when  atoms  approach  within  a  certain  distance 
the  configuration  of  the  electrons  in  the  outer  levels  is 
altered,  the  rearrangement  occurring  in  such  a  way 
that  the  magnetic  moment  is  not  changed,  a  relation 
which  is  practically  equivalent  to  the  Curie-Weiss 
formula  connecting  the  susceptibility  and  temperature 
of  paramagnetic  substances  is  arrived  at.  Langevin’s 
reasoning  must  be  regarded  as  inadequate,  since  it 
leads  only  to  the  Curie  law,  which  is  of  restricted 
applicability.  It  is  shown,  further,  that  the  magnetis¬ 
ations  in  the  three  principal  directions  of  a  crystal  obey 
the  same  Curie-Weiss  law,  with  the  same  constant. 
The  various  values  of  the  constant  C  in  this  expression 
are  found  empirically  to  obey  the  relation  y/C—nK, 
where  K  is  a  universal  constant  and  n  is  integral.  It 
appears  probable  that  the  variations  of  the  constant 
A  with  the  concentration  for  the  cations  of  certain 
electrolytes  is  frequently  to  be  attributed  to  the 
formation  of  complexes,  such  as  hydrates. 

R,_  CttthtLlL. 

Paramagnetism  of  palladium  and  platinum 
groups.  B.  Cabrera  and  A.  Duperier  (Compt. 
rend.,  1927,  185,  414 — 416). — The  specific  magnetic 
susceptibilities  of  the  chlorides  of  the  metals  of  the 
palladium  and  platinum  groups  have  been  measured. 
The  atomic  susceptibilities  (c.g.s.u.  X  10~6)  are 
calculated  to  be  Ru+  +  +  +  1912,  Rh+  +  +  -f  45-5,  Pd+  +  + 
3-38,  Os+  ++82-75,  Ir+  +  +  +T7-2,  Pt+  +  -17-4.  The 
variation  with  temperature  is  discussed. 

C.  W.  Glbby. 

Refraction  and  dispersion  of  gaseous  carbon 
tetrachloride.  H.  Lowery  (Proc.  Physical  Soc., 
1927,  38,  421 — 423). — Using  a  Jamin  interferometer, 
the  refractive  index  of  gaseous  carbon  tetrachloride 
has  been  shown  to  be  1-0001799  for  the  green  mercury 
line  at  546 1  A .  This  value  applies  to  the  same  number 
of  molecules  as  are  contained  in  1  c.c.  of  hydrogen  at 
0°  and  760  mm.  The  refractivity  has  been  measured 
for  seven  lines  over  the  range  6708 — 4800  A.  and  the 
results  are  shown  to  be  reproduced  by  Sellmeier’s 
dispersion  formula  u- 1=  13-543  X  KF/(7831-7X 
1027— v2),  in  which  v  is  the  frequency  of  the  light  used. 

'  R.  A.  Morton. 

Heats  of  condensation  of  positive  ions  and  the 
mechanism  of  the  mercury  arc.  K.  T.  Compton 
and  C.  C.  Van  Voorhis  (Proc.  Nat.  Acad.  Sci.,  192", 
13,  336 — 341). — The  heat  of  condensation  cf>  of  argon 
ions  neutralised  at  a  molybdenum  surface  is  measured 
experimentally  and  the  relation  between  the  heat  of 
evaporation  of  electrons  <j>' ,  the  ionising  potential  V„ 
and  the  latent  heat  of  condensation  L  of  the  neutral 
gas  is  corrected  to  (cf.  Compton,  Physical  Rev.,  1923, 
[ii],  21, 266)  :  tj>—rVi+L—(j>',  in  which  r  is  less  than 
0-5  by  an  amount  depending  on  the  (electron) 
reflecting  power  of  the  electrode.  Values  of  <j>  obtained 
from  this  equation  are  used  in  the  calculation  of  the 
energy  balance  at  the  cathode  of  a  mercury  arc ;  from 
this  it  appears  that  electrons  are  withdrawn  by  the 
intense  space  charge  field  (Langmuir,  Gen.  Elec- 
Review,  1923,  26,  731)  and  mercury  is  lost  by  the 
cathode  in  drops  containing  numbers  of  atoms. 

S.  K.  Tweedy. 

Wire  method  for  the  m.  p.  of  palladium- 
C.  E.  Mendenhall  and  C.  L.  Utterback  (J.  Opt.  Soc. 
Amer.,  1927,  15,  62— 63).— An  experimental  method 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


927 


for  obtaining  concordant  results  in  the  determination 
of  the  m.  p.  of  palladium,  called  a  wire  method,  is 
described.  W.  E.  Downey. 

Rates  of  evaporation  and  vapour  pressures  of 
tungsten,  molybdenum,  platinum,  nickel,  iron, 
copper,  and  silver.  H.  A.  Jones,  I.  Langmuir, 
and  G.  M.  J,  Maokay  (Physical  Rev.,  1927,  [ii],  30, 
201 — 214). — Values  of  the  rate  of  evaporation,  vapour 
pressure,  and  latent  heat  of  evaporation  for  the  above 
metals  are  tabulated,  together  with  those  of  the 
energy  losses  by  radiation  and  evaporation  from 
nickel,  copper,  and  silver  surfaces.  The  latent  heats 
of  evaporation  (g.-cal./g.-at.)  and  b.  p.  (Abs.)  are, 
respectively:  tungsten,  191,880,  6970;  molybdenum, 
146.000,  5960;  platinum,  127,500,  4800;  nickel, 
89,440, 3650 ;  iron,  89,025, 3475 ;  copper,  82,060,  3110 ; 
silver,  71 ,320,  2740. 

The  validity  of  the  third  law  of  thermodynamics 
was  assumed  in  all  the  calculations.  The  latent  heat 
of  fusion  of  tungsten  and  molybdenum  is  estimated 
(±10%)  to  be  11,200  and  8380  g.-cal./g.-atom, 
respectively.  A.  A.  Eldridge. 

Vapour  pressures  of  solid  and  liquid  neon. 
C.  A.  Crommelin  and  R,  0.  Gibson  (Proc.  K.  Akad. 
Wetenseh.  Amsterdam,  1927,  30,  362 — 364). — The 
vapour  pressure  of  neon  at  —257-62°  (solid)  is  0-00072 
atm.,  rising  at  —228-66°  (liquid)  to  26-049  atm.  The 
triple  point  is  given  as  Tc—~ 248-52°,  pc—  32-35  cm. 

H.  F.  Gillbe. 

Dissociation  pressures  of  ammonium  ortho¬ 
phosphates.  T.  E.  Warren  (J.  Arner.  Chem.  Soc., 
1927,  49,  1904 — 1908). — The  ammonia  dissociation 
pressures  of  di-  and  tri-ammonium  orthophosphates 
are  recorded  between  80°  and  125°.  The  pressure 
over  the  mono-salt  is  0-05  mm.  at  125°.  The  results 
are  confirmed  by  the  individual  formation  of  the  pure 
salts  on  passing  ammonia  diluted  to  the  appropriate 
pressure  through  concentrated  phosphoric  acid  at  the 
corresponding  temperature.  The  following  heats  of 
reaction  are  calculated :  (NH4)2HP04(solid)=NH3 
(gas)+NH4H2P04(solid)— 19,050  g.-cal.;  (NH4)3P04 
(solid )  =  (N H4)2HP04 (solid) + NH,(gas)  —  9400  g.-cal. 

S.  K.  Tweedy. 

Density  and  temperature.  VI.  W.  Herz  (Z. 
Elektrochem.,  1927,  33,  348 — 349;  cf.  A.,  1925,  ii, 
1141). — The  relation  (d—dc)fa(T—Tc)t=l,  where  d  is 
the  density  of  a  liquid  at  any  temperature  T,  dc  and 
Te  are  its  critical  density  and  temperature,  and  a 
and  b  are  constants  for  a  given  liquid,  is  shown  to 
apply  satisfactorily  to  a  number  of  liquids,  normal  or 
associated,  including  liquefied  gases  (cf,  this  vol.,  193). 
With  nitrogen  the  agreement  is  much  less  satisfactory 
than  with  argon.  ’  H.  J.  T.  Elllngham. 

Gas  theories  and  the  equation  of  state.  J. 
Duclaux  (J.  Phys.  Radium,  1927,  [vi],  8,  336—343). 
— It  is  assumed  that  gas  molecules  have  no  attraction 
for  each  other,  and  imperfect  gases  consist  of  an 
equilibrium  of  single  and  double  molecules.  By 
applying  the  mass  action  equilibrium  equation  and 
van  ’t  Hoff’s  isotherm,  an  equation  of  state  and 
Sutherland’s  viscosity  formula  are  deduced,  and  the 
variation  of  the  constant  of  the  latter  is  pre¬ 
dicted.  Values  of  C„  for  carbon  and  Cv  for  air  are 


calculated  and  found  to  agree  with  experimental 
results.  F.  S.  Hawkins. 

Rotation-vibration  entropy  of  a  diatomic  gas. 
K,  Szell  (Physikal.  Z.,  1927,  28,  546— 549).— Theor¬ 
etical.  R.  A.  Morton. 

Compressibility  isotherms  of  hydrogen,  nitro¬ 
gen,  and  mixtures  of  these  gases  at  0°  and 
pressures  to  1000  atm.  E.  P.  Bartlett  (J.  Amer. 
Chem.  Soc.,  1927,  49,  1955 — 1957). — A  correction. 
An  accurate  reealibration  of  the  pressure  gauge  used 
in  the  previous  investigation  (this  vol.,  404)  reveals 
that  the  results  then  recorded  have  a  maximum  error 
of  0-62%,  at  200  atm.  The  corrected  results  are 
tabulated;  the  agreement  with  Amagat’s  figures  is 
almost  exact  at  200  atm.  and  differs  by  a  maximum 
of  0-34%  above  this  pressure.  S.  K.  Tweedy. 

Compressibility  of  tellurium.  R.  F.  Meiil  and 
B.  J.  Mair  (J.  Amcr.  Chem.  Soc.,  1927,  49,  1892— 
1900). — The  compressibility  coefficients  at  25°  of 
tellurium  (d  6-261)  and  water  between  100  and  500 
megabars  are  5-00x10*°  and  41-54  X  10  °  megabar*1, 
respectively.  The  former  value  falls  on  the  smooth 
atomic  volume-compressibility  curve  for  the  elements, 
indicating  that  the  mass  of  the  nucleus  has  a  negligible 
effect  on  compressibility.  The  negative  linear  com¬ 
pressibility  coefficient  of  tellurium  (Bridgman,  A., 
1924,  ii,  818)  is  not  in  contradiction  to  the  principle 
of  Le  Chatelier;  it  is  due  to  the  crystal  not  having 
a  closely-packed  structure  so  that  an  increase  in 
length  along  the  screw  (trigonal)  axis  causes  a  decrease 
in  length  of  the  side  of  the  unit  basal  triangle  and  of 
the  radius  of  the  helix  and  thus  increases  the  density. 
Under  suitable  conditions  other  substances  might 
show  the  same  phenomenon.  It  is  predicted  that 
selenium  will  have  a  very  small  positive  linear  com¬ 
pressibility  coefficient  along  the  screw  axis. 

S.  K.  Tweedy. 

Determination  of  surface  tension  by  capillary 
rise.  Surface  tension  of  water,  ethyl  alcohol, 
boron  trichloride,  and  silicon  tetrachloride. 
H.  Mills  and  P.  L.  Robinson  (J.C.S.,  1927,  1823 — 
1832).— The  surface  tensions  were  determined  in  a 
vacuum  by  measuring  the  difference  of  capillary  rise 
between  three  tubes  of  different  bore.  The  values  at 
20°  are  :  water  72-90,  alcohol  22-05,  boron  trichloride 
16-70,  and  silicon  tetrachloride  (provisional  value) 
19-71  dynes/cm.  The  height  of  liquid  in  each  tube 
varied  irregularly  with  time  until  a  period  of  about 
10  hrs.  had  elapsed,  after  which  a  steady  equilibrium 
was  maintained.  F.  S.  Hawkins. 

Viscosity  of  liquids  above  their  b.  p.  III. 
T.  Titani  (Bull.  Chem.  Soc.  Japan,  1927,  2,  196— 
201). — The  relations  between  molecular  fluidity  and 
molecular  volume,  and  molecular  fluidity  and  tem¬ 
perature  previously  deduced  (this  vol.,  616,  819)  give 
satisfactory  agreement-  for  a  number  of  organic 
substances.  From  these  two  equations,  the  relation 
V^n—YLZ—A{TC—T)m  was  deduced,  and  found  to 
hold  with  good  accuracy.  F.  S.  Hawkins. 

Relation  between  refractive  index  and  com¬ 
position  of  binary  mixtures.  I  and  II.  G.  S. 
Pavlov  (J.  Russ.  Phys.  Chem.  Soc.,  1926,  58,  1302 — 
1308,  1309—1320).—!.  Data  for  binary  mixtures  of 
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benzene  ancl  cyclohexane  satisfy  the  formula  F0~  F~ 
Km1m2,  where  and  m.2  aro  the  molecular  percent¬ 
ages  of  the  components,  F  is  the  observed  volume  of 
100  mols.  of  the  mixture,  and  F0  is  tho  volume  cal¬ 
culated;  K  has  the  value  0-0255. 

II.  The  refractive  indices  for  various  mixtures  of 
benzene  and  cyclohexane  have  been  measured  at  20° 
for  the  sodium  D  line,  and  the  hydrogen  C,  F,  and  G' 
lines.  Curves  obtained  by  plotting  refractive  index 
against  molecular  percentage  of  benzene  are  slightly 
concave  to  tho  composition  axis,  as  is  the  case  when 
dispersive  power  is  plotted  against  benzene  concen¬ 
tration.  Equations  are  derived  from  the  ordinary 
formulae  connecting  refractive  index  and  composition 
which  enablo  the  concentration  of  benzene  in  a  given 
mixture  of  benzene  and  cyclohexanone  to  be  deter¬ 
mined  by  measurement  of  the  refractive  index. 

E.  Rothstedt. 

Effect  of  solutes  on  density  of  solvents.  H. 
Giwnert  (Z.  anorg.  Chem.,  1927,  164,  256—262). — 
Tho  densities  of  solutions  of  naphthalene,  phen- 
antlirene,  and  iodine  in  carbon  disulphide,  acetone, 
benzene,  chloroform,  and  carbon  tetrachloride  have 
been  determined  at  20°,  40°,  and  60°.  When  the 
solute  is  denser  than  the  solvent,  the  densities  of  the 
solutions  are  greater  than  that  of  the  pure  solvent, 
and  vice  versa,  the  differences  being  approximately 
proportional  to  the  concentration  of  the  solution,  for 
a  given  temperature.  For  a  particular  solvent,  tho 
difference  in  density  between  two  solutions  of  the  same 
concentration  does  not  vary  much  with  the  temper¬ 
ature.  No  general  relationship  exists  between  the 
solution  volume  of  the  solute  and  the  temperature. 

R.  Cutrtll. 

Distillation  and  rectification  of  complex 
mixtures.  L.  Gay  (Chim,  et  Ind.,  1927,  18,  187 — 
203;  cf.  B.,  1926,  223). — A  quaternary  mixture  of 
ethyl,  propyl,  butyl,  and  isoamyl  alcohol  closely 
approximates  to  an  “  ideal  solution.”  Binary  mix¬ 
tures  arc  first  considered  and  the  compositions  of  the 
liquid  and  vapour  phases,  and  the  heat  transfers  at 
varying  temperatures  calculated.  The  variations  of 
specific  heat  and  latent  heat  with  temperature  may 
be  neglected.  The  relations  between  composition  and 
heat  transfer  are  also  depicted  graphically.  For  the 
separation  of  a  quaternary  mixture  three  columns  are 
necessary  and  five  methods  of  operation  possible. 
Each  method  is  discussed  in  detail.  The  quaternary 
mixture  is  represented  graphically  as  a  tetrahedron, 
tho  faces  of  which  correspond  with  ternary  mixtures 
etc.  In  this  way  the  relations  between  heat  transfer 
and  composition  are  fully  worked  out,  the  basis  of 
the  whole  calculation  being  the  vapour  pressures  of 
the  components.  C.  Irwix. 

Miscibility-gap  in  molten  iron-copper  alloys. 
R.  Ruer  (Z.  anorg.  Chcm.,  1927,  164,  366 — 376). — 
The  existence  of  the  lower  critical  point  for  the 
miscibility  of  molten  iron  and  copper  observed  by 
Muller  at  1500 — 1520°  (this  vol.,  627)  is  denied. 

R.  Cpthill. 

Effect  of  radon  on  the  solubility  of  lead 
uranate.  EL  C.  Bailey  (Phil.  Mag.,  1927,  [vii],  4, 
404 — 407). — The  effects  of  a-particles  from  radon  on 
tho  solubility  of  lead  uranate  have  been  examined. 


In  the  presence  of  sodium  chloride  both  lead  and 
uranium  are  dissolved.  In  the  absence  of  sodium 
chloride  some  lead  goes  into  solution  unaccompanied 
by  uranium.  Tho  results  indicate  that  the  lead- 
uranium  ratio  of  a  uranium  mineral  may  be  consider¬ 
ably  affected  by  the  dissolution  of  either  or  both  lead 
and  uranium  under  the  influence  of  the  radioactive 
field  duo  to  the  mineral  itself.  It  then  follows  that 
estimates  of  geological  time  based  on  the  lead-uranium 
ratio  must  err  on  the  side  of  insufficiency.  It  must 
be  assumed  therefore,  in  contradistinction  to  the  views 
of  Holmes  (A.,  1926,  654),  that  the  removal  of  lead 
from  rocks  has  taken  place  at  least  as  rapidly  as  its 
genesis  and  it  is  therefore  doubtful  if  any  differential 
removal  of  thorium-lead  as  compared  with  uranium- 
lead  can  be  safely  assumed  (ef.  Holmes,  he.  cit.). 

A.  E.  Mitchell. 

Adsorption  of  mercury  vapour  by  charcoal. 
A.  S.  Coolidge  (J.  Amcr.  Chem.  Soe.,  1927, 49, 1949 — 
1952). — Charcoal  adsorbs  negligible  amounts  of  mer¬ 
cury  vapour  at  the  ordinary  temperature;  at  high 
temperatures  (300 — 500°)  small  amounts  are  adsorbed, 
the  quantity  decreasing  with  rising  temperature  when 
the  vapour  is  kept  at  constant  pressure,  but  increasing 
when  the  vapour  is  kept  saturated.  The  heat  of 
adsorption  is  8900  g.-cal./mol.,  which  is  smaller  than 
the  heat  of  evaporation  (cf.  this  vol.,  406),  but  larger 
than  the  heat  of  adsorption  of  many  true  gases.  It 
follows  that  mercury  vapour  may  displace  such  gases 
from  charcoal.  An  observation  in  support  of  this  is 
cited.  S.  K.  Tweedy. 

Adsorption.  XII,  XIII.  Heat  effect  of  ad¬ 
sorption  of  carbon  dioxide,  A.  SIaghits  and 
W.  Kalberer  (Z.  anorg.  Chem.,  1927,  164,  345 — 
356,  357—365 ;  cf.  this  vol.,  105).— XII.  The  heat  of 
adsorption  of  carbon  dioxide  by  wood  charcoal  at  0° 
begins  to  rise  rapidly  when  the  equilibrium  pressure 
falls  below  about  40  mm.  This  confirms  the  theory 
previously  advanced  (A.,  1926, 1001)  that  the  roughen¬ 
ing  of  the  surface  due  to  loss  of  gases  and  formation 
of  cavities  with  higher  adsorption  potential  must  lead 
to  an  increase  in  the  heat  of  adsorption  at  very  low 
pressures.  As  would  be  expected  on  this  view,  the 
pressure  at  which  the  rapid  rise  commences  is  the 
higher,  tho  more  thoroughly  the  adsorbent  has  been 
freed  from  gas  at  the  outset.  Extrapolation  of  the 
rectilinear  portion  of  the  curve  connecting  heat  of 
adsorption  and  equilibrium  pressure  to  zero  pressure 
gives  a  value  of  7450  g.-cal.  for  the  molecular  heat  of 
adsorption.  Henry’s  law  requires  a  constant  heat  of 
adsorption  over  the  whole  range  of  validity,  and 
therefore  breaks  down  completely  in  the  present 
instance  (cf.  he.  cit.). 

XIII.  The  molecular  heat  of  adsorption  of  carbon 
dioxide  by  silica  gel  decreases  linearly  with  increasing 
pressure  at  low  pressures.  This  behaviour  can  be 
accounted  for  in  an  approximately  quantitative 
manner  on  the  assumption  of  a  Joule-Thomson 
effect.  Determination  of  the  adsorption  isotherms 
at  0°,  25°,  and  50°  gives  a  value  of  3950°  for  the 
constant  C  in  Lorenz  and  Lande’s  adsorption  law.  At 
0°  and  25°,  the  values  of  a  in  Magnus’  equation  of 
state  are  fairly  constant,  but  the  values  for  the  two 
temperatures  are  not  the  same.  R.  Cuthxll. 
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Adsorption  of  substances  from  dilute  aqueous 
solutions.  M.  Dubinin  (J.  Russ.  Rhys.  Chem.  Soc., 
1926,  58,  1187 — 1202). — See  A.,  1926,  1090. 

Adhesive  forces  in.  solutions.  IX.  Adsorp¬ 
tion  of  substances  from  dilute  aqueous  solutions 
in  presence  of  non-electrolytes.  M.  Dubinin  (Z. 
physikal,  Chem.,  1927,  128,  266 — 284 ;  cf.  A.,  1926, 
1200). — The  adsorption  of  hydrochloric  or  acetic  acid 
by  activated  charcoal  from  aqueous  solution  is  reduced 
by  addition  to  the  solution  of  solvents  with  capillary 
activity,  such  as  methyl  alcohol,  ethyl  ether,  and 
acetone.  With  hydrochloric  acid,  the  form  of  the 
adsorption  isotherms  gradually  approximates  to  that 
characteristic  of  the  adsorption  of  non-electrolytes, 
presumably  because  the  active  solvent  accumulates 
in  the  interface  and  represses  the  ionisation.  The 
relative  decrease  in  adsorption  is  the  greater  with 
acetic  acid,  and  here  the  isotherms  tend  to  become 
straight  lines.  For  hydrochloric  acid,  the  value  of 
n  in  the  equation  Cn=KClln,  where  Cn  is  the  amount 
of  substance  adsorbed  and  O  is  the  amount  remaining 
in  the  liquid  phase,  is  approximately  a  linear  function 
of  the  concentration  of  active  solute.  The  amount 
of  hydrogen  chloride  adsorbed  from  pure  aqueous 
solutions  is  reduced  by  addition  of  small  quantities 
of  sucrose,  which  has  no  capillary  activity,  but  with 
increasing  amounts  passes  through  a  minimum  and 
rises  again,  ultimately  exceeding  the  original  amount. 
At  the  same  time,  the  concentration  of  sugar  in  the 
solution  passes  through  a  minimum.  Sucrose  has  a 
similar  effect  on  the  adsorption  of  acetic  acid.  As  is 
required  by  Gibbs’  theory,  the  amounts  of  ethyl  ether, 
acetone,  and  methyl  alcohol  adsorbed  by  charcoal 
decrease  in  this  order,  which  is  the  order  in  which 
the  surface  tension  and  the  effect  on  the  adsorption 
of  hydrochloric  and  acetic  acids  decrease. 

R.  Cuthill. 

Adsorption  from  solution  by  ash-free  adsorb¬ 
ent  charcoal.  III.  Comparison  of  results 
obtained  with  ash-free  and  impure  charcoal. 
1.  J.  Miller  (J.  Physical  Chem.,  1927,  31,  1197 — 
1211). — A  recapitulation  of  the  results  of  previous 
work  (cf.  A.,  1923,  ii,  464;  1924,  ii,  664;  1925,  ii, 
656;  1926,  898,  1090)  in  which  attention  is  directed 
to  the  hydrolytic  adsorption  by  active  charcoal,  the 
non-adsorption  of  inorganic  bases,  the  positive  and 
negative  adsorption  from  salt  solutions,  and  the  fact 
that  all  adsorbent  charcoals  when  freed  from  organic 
and  inorganic  impurities  have  tho  same  adsorbent 
properties.  The  contradictory  results  obtained  by 
previous  workers  are  due  to  the  presence  of  acidic  or 
basic  impurities  in  the  charcoal  used,  and  additional 
data  are  now  given  supporting  the  conclusion  that 
the  adsorption  of  bases  by  unpurified  charcoals  is  due 
to  reaction  with  acid  impurities  contained  therein. 
The  significance  of  these  results  in  the  determination 
of  the  order  of  adsorbability  of  salts  and  ions  is 
discussed.  L.  S.  Theobald. 

Solubility  and  adsorption  of  electrolytes. 
N.  A.  Schilov  and  M.  L.  Tschepelevetski  (J.  Russ. 
Thys.  Chem.  Soc.,  1926,  58,  1203—1221 ;  cf.  A.,  1926, 
1200). — The  adsorption  of  the  halogen  salts  of  rubid- 
and  caesium  by  charcoal  has  been  measured. 
When  compared  with  that  of  the  corresponding 


sodium  and  potassium  salts,  it  is  found  that  the 
adsorption  increases  linearly  with  the  mass  of  the 
cation.  E.  Rothsteen. 

Effect  of  pa  on  adsorption  by  carbon.  S.  M. 
Hauge  and  J.  J.  Will  a  man  (Ind.  Eng.  Chem.,  1927, 
19,  943 — 953). — The  adsorption  of  caramel  by 
different  types  of  decolorising  carbons  increases  as 
the  pn  value  diminishes.  This  is  also  true  of  benzo- 
azurin,  both  compounds  being  electronegative  colloids. 
With  electropositive  substances,  such  as  methylene- 
blue,  the  relations  are  reversed.  Removal  of  the  ash 
from  bone-black  was  found  to  modify  its  adsorbent 
properties  in  this  case.  With  proteins  maximum 
adsorption  occurs  at  a  particular  pa  value;  this 
varies  with  the  carbon  used.  In  the  case  of  dextrose 
no  such  variation  is  observed.  Comparisons  between 
different  types  of  carbons  are  useless  unless  the  pn 
of  the  solution  is  specified.  C.  Irwin. 

Influence  of  electric  fields  on  adsorption. 
0.  Bluh  and  N.  Stark  (Z.  Physik,  1927  ,  43,  575— 
590). — The  energy  of  a  dipole  molecule  in  proximity 
to  a  plane  has  been  computed  by  identifying  this 
energy  with  that  of  the  system  comprising  the  dipole 
and  its  image  relative  to  the  plane.  The  potential 
energy  U0  of  a  dipole  of  moment  p— el  is  given  by 
C/0=— [j.2/r3(I+cos2  0),  where  2 h  is  the  distance 
between  the  mid-points  of  tho  dipole  and  its 
image  and  0  is  the  angle  between  the  dipole  and 
the  normal  to  the  adsorbing  plane.  Using  tho 
Maxwell-Boltzmann  distribution  the  mean  energy 
of  a  number  of  layers  of  molecules  is  therefore 
vn=\t\u0eru>k~'T~'d  cos  G($t}e-J/‘t~‘r'l)~1,  where  T  is  the 
absolute  temperature,  and  k  the  Boltzmann  constant ; 
the  potential  energy  due  to  a  field  B  normal  to  tho 
plane  is  given  by  u~—\iE  cos  0,  and  the  total  energy 
in  the  neighbourhood  of  the  plane,  u’0,  is  obtained 
similarly  by  replacing  u0  in  the  above  integrals  by 
U'0=U0+u.  The  difference  U'0—U0  then  gives  the 
increase  in  the  adsorption  energy  due  to  the  field  E. 
For  dipoles  of  fi=10~18  and  T— 300°  Abs.  U0=— 0-23  X 
10"12,  u'0—— 0-4  X  10-12  erg  for  F=9x  108  volt  cm.-1; 
At/— 0-17  x  10-12  erg.  The  ratio  of  the  amount  of 
material  adsorbed  in  the  field,  NE,  to  tho  amount  N0 
adsorbed  when  E= 0,  is  given  by  As/Ar0=eiD*_’r~‘— 
9111%;  assuming  a  linear  relationship  this  corre¬ 
sponds  with  1  %  increase  in  adsorption  due  to  practic¬ 
ally  realisable  fields  of  10s  volt  cm.-1  An  alternative 
but  approximate  analysis  based  on  the  procedure  of 
Magnus  (this  vol.,  105)  leads  to  values  of  the  same 
order  of  magnitude.  R.  W.  Lunt. 

Surface  tension  of  molten  metals.  I.  Copper. 
E.  E.  Libman  (Proc.  Nat.  Acad.  Sci.,  1927, 13,  588 — 
592). — The  surface  of  a  liquid  in  contact  with  a 
vertical  plane  which  it  does  not  wet  is  depressed  by 
an  amount  h  given  by  the  equation  A2=a2(l—  sin  G), 
a2  being  the  capillary  constant  defined  by  a2=a/dg. 
On  the  other  hand,  the  surface  of  a  liquid  within  a 
circular  tube,  of  radius  r,  connected  to  a  large  reservoir 
is  similarly  depressed  by  an  amount  H,  given  by 
a2=r///(—  cosQ)+U.  The  unknowns  a 2  and  9  may 
be  determined  if  h  and  II  can  be  measured  since  G 
may  be  expressed  in  terms  of  the  other  magnitudes. 

An  arrangement  has  been  devised  in  which  the 
metal  is  melted  in  a  crucible  in  which  the  vertical 
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plane  and  the  tube  are  combined.  The  heating  is 
carried  out  by  means  of  a  high-vacuum  molybdenum- 
wound  furnace  and  the  temperature  is  measured  by 
means  of  the  resistance  of  the  winding.  An  X-ray 
photograph  is  taken  through  the  entire  furnace  and 
h  and  H  are  measured  thereon.  Pure  copper  {0-019% 
of  impurities)  gave  a,2=0-308J;0-0017  at  1083°  and 
0-297  at  1318°,  whereas  impure  copper  (Fe„0:i,AL,03, 
0-07% ;  Si02,  0-04%)  gave  a2=0-301  at  1083°  and 
0-275  at  1335°.  The  effect  of  impurities  increases  as 
the  temperature  rises.  It.  A.  Morton. 

Plastic  films  and  the  drop-weight  method  of 
interfacial  tension  measurement.  S.  S.  Kurtz, 
jun.  (J.  Araer.  Chem.  Soc.,  1927,  49,  1991—1994). 
— If  a  plastic  film  surrounding  a  drop  touches  the 
dropping  tip  there  is  no  liquid-liquid  interface  and  a 
correct  measure  of  interfaeial  tension  is  not  obtained. 
When  the  plastic  film  approaches,  without  touching, 
the  tip,  it  influences  the  interfacial  tension  only  by- 
affecting  the  shape  of  the  drop  during  its  development. 

S.  K.  Tweedy. 

Surface  energy  and  specific  adsorptive  power 
of  various  boundary  surfaces.  P.  Rehbinder 
(Biochem.  Z.,  1927,  187,  19 — 31). — The  degree  of 
surface  adsorption  of  an  active  substance,  as  expressed 
by  surface  energy,  increases  with  the  difference  in 
polarity  of  the  phases  separated  by  the  surface  in 
question;  thus  in  the  case  of  dyes,  adrenaline,  or 
fatty  acids  it  is  greater  at  a  water-hydrocarbon  than 
at  a  water-air  surface.  The  surface  energy  of  a 
given  substance  at  the  surface  separating  given 
solvents  can  be  determined  from  the  partition  coeffi¬ 
cient  of  the  substance  with  respect  to  these  solvents 
and  from  the  surface  energy  of  the  surface  separating 
the  solvents  in  the  pure  condition.  Surface  energy 
measurements  can  be  used  as  a  criterion  of  purity- 
in  the  case  of  adrenaline ;  natural  adrenaline  exhibits 
greater  activity  at  a  water-benzene  surface  than  does 
synthetic  adrenaline.  C.  R.  Harington. 

Effect  of  temperature  on  surface  energy  of 
solutions  and  biological  liquids.  P.  Rehbinder 
(Biochem.  Z.,  1927, 187,  32 — 36). — The  effect  of  tem¬ 
perature  on  the  surface  energy  of  aqueous  solutions 
is  different  according  as  the  solute  exhibits  surface 
activity  or  not ;  a  means  is  therefore  afforded  of 
demonstrating  the  presence  of  such  active  substances 
in  solution.  C.  R.  Harington, 

Structure  in  surfaces  of  liquids.  J.  W.  McBain 
(Nature,  1927,  120,  362). — Hatschek’s  observation, 
that  colloidal  solutions  and  suspensions  of  solids  in 
liquids  possess  a  coefficient  of  viscosity  that  depends 
on  the  rate  of  shear,  appears  to  be  one  manifestation 
of  a  general  property  of  all  surfaces  involving  liquids. 
The  fact  that  the  surface  of  a  liquid  possesses  a  depth 
which  is  considerable  in  comparison  with  the  diameter 
of  a  molecule,  and  the  inference  that  the  surface,  even 
of  pure  liquids,  is  a  single  complete  layer  of  oriented 
molecules  with  numerous  unstable  chains  of  oriented 
molecules  extended  therefrom  into  the  liquid,  suggest 
a  quasi-rigidity  in  the  neighbourhood  of  all  surfaces 
I  founding  a  liquid,  and  explain  Hatschek’s  results  (cf. 
Nature,  1927,  119,  857).  The  author  upholds  his 
explanation  of  the  high  apparent  viscosity  of  many 
colloidal  solutions.  *  A.  A.  Eldridge, 


Tangential  force  in  the  surface  layers  of 
liquids.  H.  Huts  of  (Z.  physikal.  Chem.,  1927, 
128,  110 — 134). — Mathematical.  The  van  der  Waals 
equation  has  been  applied  to  derive  the  tangential 
forces  at  liquid-solid  interfaces.  Both  osmotic  pres¬ 
sure  and  osmotic  flow  are  ascribed  to  forces  of  this 
nature.  The  influence  of  tangential  forces  on  the 
rise  of  sap  in  plants  is  discussed.  H.  F.  Gillbe. 

New  capillary  phenomenon.  A.  Janek  (Koll.- 
Chem.  Beih.,  1927  ,  24,  418 — 448;  cf.  A.,  1923,  ii, 
395,  620). — A  detailed  investigation  has  been  carried 
out  on  the  formation  of  a  banded  membrane  which 
forms  on  the  surface  of  a  drop  of  water  covering  a- 
crystal  of  silver  nitrate,  which  rests  on  a  thin  layer 
of  gelatin  gel  impregnated  with  potassium  dichromate. 
The  formation  of  bands  is  independent  of  the  concen¬ 
tration  of  the  potassium  diohromate,  but  depends  on 
the  thickness  of  the  gelatin  layer.  Experiments  on 
the  age  of  the  gelatin  layer  and  on  the  effect  of  inclin¬ 
ing  the  glass  plate  supporting  the  gelatin,  showed 
that  the  velocity  of  spreading  of  the  drop  is  the  most 
important  factor.  A  critical  velocity  of  0-13  mm.  per 
sec.  must  be  exceeded  for  band  formation  to  occur. 
The  width  of  the  bands  is,  in  general,  between  0-05 
and  03  mm.  The  cause  of  the  phenomenon  is  the 
periodic  spreading  out  of  the  drop  of  water,  containing 
silver  nitrate  dissolved  from  the  crystal,  between  the 
gelatin  layer  and  the  glass  plate.  At  the  edge  of  the 
drop,  a  precipitate  of  silver  dichromate  forms,  which 
causes  the  gelatin  to  adhere  less  firmly  to  the  glass 
plate.  The  bands  are  not  Liesegang  rings,  although 
the  latter  may  also  form  after  a  time.  These  are 
considerably  smaller,  having  a  width  of  0-03 — 004 
mm.  Banded  membranes  were  also  obtained  when 
potassium  dichromate  was  contained  in  the  gelatin, 
and  when  the  gelatin  was  replaced  by  agar.  When 
the  gelatin  layer  contained  silver  nitrate,  and  a  crystal 
of  potassium  dichromate  was  placed  on  it  and  covered 
with  a  drop  of  water,  a  banded  membrane  was  ob¬ 
tained,  but  not  when  a  crystal  of  sodium  chloride  or 
sodium  hydroxide  was  used.  Using  sodium  hydroxide- 
on  a  gelatin  lajmr  containing  calcium  chloride, 
Liesegang  rings  of  calcium  hydroxide  formed,  but  no- 
banded  membrane.  E.  S.  Hedges. 

Cause  of  the  colours  shown  during  the  oxid¬ 
ation  of  metallic  copper.  F.  H.  Constable 
(Proc.  Roy.  Soc.,  1927,  A,  115,  570— 588).— The 
colours  shown  by  a  copper  oxide  film  may  be  made 
truly  homogeneous  if  special  precautions  are  taken 
in  the  preparation  and  activation  of  the  film,  so  that 
the  oxidation  of  all  parts  of  the  surface  occurs  at  an 
equal  rate.  A  method  is  described  which  produces 
such  uniformity,  and  considerable  evidence  is  adduced' 
that  the  production  of  the  colours  is  due  to  inter¬ 
ference  in  a  thin  layer  of  oxide.  The  order  of  pro¬ 
duction  of  the  colours  corresponds  with  the  order- 
tabulated  by  Rollet  for  the  interference  colours  of 
air  films  of  increasing  thickness  seen  by  transmitted' 
light.  It  is  found  that  the  fall  in  electrical  con¬ 
ductivity  of  the  oxidised  film  supported  on  china  clay 
is  proportional  to  the  equivalent  air  thickness  of  the- 
oxide  film,  i.e.,  to  the  thickness  of  an  air  film  which 
would  produce  the  same  colour  as  the  copper  oxide- 
film.  The  equivalent  air  thickness  is  approximately 
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proportional  to  the  quantity  of  metal  oxidised.  The 
wave-lengths  of  the  maxima  in  the  absorption  or 
reflexion  bands  in  the  spectrum  of  the  light  reflected 
from  the  film  move  towards  the  red  as  the  thickness 
increases.  The  absolute  thickness  of  the  oxide  film, 
calculated  from  the  density  and  the  mass  of  oxygen 
taken  up  per  cm.2  of  the  surface,  agrees  moderately 
well  with  the  thickness  calculated  from  the  position 
of  the  absorption  band  and  the  corresponding  refrac¬ 
tive  index.  It  is  shown  that  the  interference  theory 
is  supported  by  Hinshelwood’s  observations  (A,,  1923, 
ii,  29),  which  are  confirmed  by  the  present  work. 

L.  L.  Bircumshaw. 

Optical  anisotropy  of  selectively  absorbing 
dyes.  H.  Zocher  and  F.  C.  Jacoby  (Koll.-Chem. 
Beih.,  1927,  24,  365 — 417). — The  relation  between 
dichroism  and  double  refraction  and  the  optical 
properties  of  selectively  absorbing  dyes  is  discussed, 
and  the  spectral  relations  of  double  refraction  for  the 
various  possibilities  of  dichroism  are  derived  by 
application , of  the  rule  of  anomalous  dispersion.  For 
the  case  of  simple  dichroism,  the  most  strongly  ab¬ 
sorbed  rays  suffer  the  greatest  refraction,  except  in 
the  short-wave  region  of  the  spectrum,  where  they 
are  more  weakly  refracted.  Experimental  data  were 
obtained  from  a  study  of  various  dyes,  which  'were 
made  anisotropic  by  four  methods  :  (1)  through 

unidirectional  rubbing  on  a  glass  plate,  (2)  through  the 
streaming  of  sols  with  non-spherical  particles,  (3)  by 
illumination  of  coloured  collodion  layers  with  linearly 
polarised  light,  (4)  by  orientation  of  non-spherical 
particles  by  pressure  between  two  glass  surfaces. 
About  160  different  dyes  were  made  anisotropic  by 
method  (1),  of  which  three  fourths  showed  simple 
dichroism  agreeing  with  the  above  rule.  The  dry 
substances  showed  positive  dichroism,  becoming 
negative  in  many  cases  when  the  substance  was 
rubbed  in  the  wet  state.  In  a  series  of  dyes,  good 
agreement  was  found  between  the  maximal  absorp¬ 
tion  and  the  reversal  point  of  double  refraction.  A 
new  optical  bench,  specially  constructed  for  the  pur¬ 
pose,  enabled  the  construction  of  curves  showing 
the  dependence  of  dichroism  and  double  refraction 
on  the  wave-length  of  the  light.  The  results  support 
the  former  conclusions.  E.  S.  Hedges. 

Chemical  action  at  an  interface.  Production 
of  acidity  in  neutral  salt  solutions.  N.  V.  Achar 
and  F.  L.  Usher  (J.C.S.,  1927,  1875—1882).— 
Measurements  of  the  acidity  produced  in  solutions  of 
potassium  chloride  and  sulphate  by  a  colloidal  sus¬ 
pension  of  stearic  acid  support  the  theory  that  the 
molecules  in  the  surface  of  an  insoluble  acid  undergo 
dissociation  in  contact  with  water,  but  have  a  range 
of  movement  limited  by  the  electrostatic  field  due 
to  the  acid  anions.  In  the  presence  of  a  neutral  salt, 
exchange  occurs  between  the  hydrogen  ions  and  the 
cations  of  the  salt.  The  action  can  be  regarded  as  a 
reversible  chemical  action  at  an  interface,  and  the 
assumption  of  the  adsorption  of  any  ion  is  unnecessary. 

F.  S.  Hawkins. 

Creeping  of  solutions.  E.  R.  Washburn  (J. 
;  hysical  Cliem.,  1927,  31,  1246— 1248).— Creeping 
°ccurs  only  when  the  solution  wets  the  surface  with 
which  it  is  in  contact.  Capillary  layers  between  the 


crystals  themselves  or  more  generally  between  the 
crust  of  crystals  first  formed  and  the  walls  of  the 
vessel  are  responsible  for  the  climbing  of  solutions, 
which  is  prevented  by  the  presence  of  grease,  oil,  or 
paraffin  over  the  surface.  L.  S.  Theobald. 

Cataphoretic  transference  velocities  of  large 
particles  in  sols  and  gels.  H.  Freundlich  and 
H.  A.  Abramson  (Z.  physikal.  Chem.,  1927, 128,  25 — 
38). — The  cataphoretic  velocity  of  zinc  dust  particles 
in  a  1%  gelatin  sol  shows  no  change  when  the  sol 
passes  over  into  the  gel  form.  The  resulting  gel  is  so 
rigid  that  the  zinc  particles  do  not  fall  appreciably 
under  tlie  influence  of  gravity  even  after  several 
hours.  The  transference  velocity  is  directly  pro¬ 
portional  to  the  applied  P.D.  Since  the  zinc  particles 
do  not  move  independently,  but  are  always  associated 
with  gelatin,  the  study  of  their  movements  serves 
to  indicate  the  nature  of  the  motion  of  the  invisible 
sol  and  gel  particles.  Independently  of  whether  the 
colloid  is  in  the  sol  or  gel  form,  the  gelatin  particles 
move  with  the  same  velocity  relatively  to  the  other 
articles  in  the  solution  and  to  the  dispersion  medium, 
t  is  suggested  that  some  of  the  colloidal  particles  are 
attached  to  more  solid  matter,  which  determines  the 
apparent  solidity.  Thus  although  the  gel  as  a  whole 
behaves  as  a  solid,  the  fraction  which  is  observed 
under  the  microscope  may  approximate  to  the  liquid 
state.  The  motions  of  the  particles  in  this  portion 
of  the  gel  will  therefore  be  similar  to  the  movements 
in  the  corresponding  sol. 

The  erythrocytes  of  horse  blood  are  always  neg¬ 
atively  charged,  and  move  in  the  serum  at  the  ordinary 
temperature  with  a  velocity  of  1-01  g/sec.  for  a 
potential  gradient  of  1  volt/cm.  When  piled  together 
their  velocity  does  not  differ  appreciably  from  that 
of  single  red  corpuscles.  The  leucocytes  and  lympho- 
pliytes  are  also  negatively  charged,  the  rate  of  trans¬ 
ference  of  the  former  being  about  50%,  and  that  of 
the  latter  about  30%,  that  of  the  erythrocytes.  In 
these  cases  also  the  form  of  the  particles  has  no 
influence  on  the  transference  velocity,  which  is  again 
proportional  to  the  applied  P.D. 

These  results  do  not  accord  with  the  Debye- 
Huckel  theory,  according  to  which  the  transference 
velocity  should  be  related  to  the  form  of  the  particle. 
The  anomaly  is  explained  by  referring  the  cata- 
phoresis,  not  to  the  initial  condition  of  the  particles, 
but  to  the  altered  condition  which  is  brought  about 
by  distortion  of  the  electrical  double  layer. 

H.  F.  Gillbe. 

Selective  permeability  of  membranes.  Influ¬ 
ence  of  the  size  of  their  interstices.  (Mlle.) 
Choucroun  (Compt.  rend.,  1927,  185,  602 — 505 ; 
cf.  A.,  1924,  ii,  155). — The  diffusion-potential  set  up 
between  differently  concentrated  solutions  of  an 
electrolyte  is  modified  by  tlie  presence  of  a  membrane. 
In  tlie  case  of  potassium  chloride  (zero  diffusion- 
potential),  an  “  acid  ”  gel  produces  an  E.M.F.  owing 
to  the  repulsion  of  the  potassium  ions  by  the  positively 
charged  walls  of  the  interstices,  whilst  an  “  alkaline  ” 
gel  is  negatively  charged,  and  produces  an  opposite 
potential  owing  to  the  repulsion  of  the  chlorine  ions. 
The  potential  increases  with  the  strength  of  the  gelatin 
solutions,  since  the  interstices  are  then  smaller  and 
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their  stopping  powers  greater.  Analogous  results 
are  obtained  with  hydrochloric  acid  and  sodium 
hydroxide  solutions.  J.  Grant. 

Formation  of  Liesegang-  rings  in  serological 
recipitation.  L.  Reiner  and  H.  Kopp  (Kolloid- 
.,  1927,  42,  335 — 338). — Periodic  structures  of  the 
nature  of  Liesegang  rings  may  bo  prod  qped  in  the 
mutual  precipitation  of  antiserum  and  antigen  solu¬ 
tions.  The  best  effect  is  obtained  by  allowing  the 
antiserum  to  set  in  an  agar  gel  on  which  the  antigen 
solution  is  poured.  The  rings  form  after  a  few  days. 
The  effect  is  related  to  the  fact  that  the  antiserum 
and  antigen  precipitate  each  other  only  when  present 
in  certain  concentration  ratios,  an  excess  of  either 
producing  peptisation.  E.  S.  Hedges. 

Density  of  ammonium  chloride  solutions. 
H.  Jessen-Hansen  {Compt.  rend.  Lab.  Carlsberg, 
1927,  16,  No.  11,  1 — 6). — The  density  of  solutions  of 
ammonium  chloride  containing  32-9867 — 0-9992  g.  per 
100  g.  of  water  has  been  measured  at  18°.  The  results 
are  in  good  agreement  with  those  of  Dijken  (Z. 
physical.  Chem.,  1897,  24,  107).  E.  A.  Lunt. 

Density  of  green  solutions  of  potassium 
chromium  alum.  M.  A.  Rakuzin  and  A.  Rosen- 
feld  (Chem.-Ztg.,  1927,  51,  638). — The  saturated 
solution  of  green  potassium  chromium  alum  at  20° 
was  found  to  contain  114-19  parts  per  100  of  water, 
the  density  of  the  saturated  solution  being  1-6683. 
These  figures  differ  from  those  obtained  by  Gerlach 
and  by  Franz.  The  density  of  the  alum  solutions 
does  not  increase  proportionally  with  the  concen¬ 
tration  and  solutions  of  the  same  strength  made  from 
two  different  samples  of  alum  have  different  densities, 
These  anomalies  are  probably  due  to  the  varying 
extent  to  which  the  green  modification  has  changed 
to  the  violet  in  different  solutions.  F,  R.  Ennos. 

Viscosity  of  alum  solutions.  M.  Bobtelsky 
and  Malkqva-Janowskaja  (Z.  anorg.  Chem.,  1927, 
165,  249 — 252). — The  viscosities  of  potassium 

sulphate,  aluminium  sulphate,  and  sulphuric  acid 
solutions  and  of  solutions  of  binary  equimolar 
solutions  of  these  compounds  have  been  determined 
by  the  Ostwald  method  at  temperatures  between  15° 
and  55°,  and  at  concentrations  between  0-049  and 
0-3655i¥.  The  viscosity  of  an  equimolar  solution  of 
potassium  and  aluminium  sulphates  may  be  calculated 
additively  from  the  viscosities  of  the  components,  and 
is  identical  with  that  of  a  solution  of  potassium  alum 
of  the  same  concentration.  No  evidence  for  complex 
ion  formation  is  shown  by  the  viscosity  of  mixed 
solutions  of  sulphuric  acid  and  aluminium  sulphate 
up  to  a  concentration  of  0-19603/ .  H.  F.  Gillbe. 

Sodium  perchlorate  [solutions],  E.  Cornec 
and  J.  Dickely  (Bull.  Soc.  chim.,  1927,  [iv],  41, 
1017— 1027).— See  this  vol,  723. 

Dielectric  constants  of  dilute  aqueous  solutions 
of  electrolytes.  R.  Skanoke  and  E.  Schreiner 
(Physikal.  Z.,  1927,  28,  597— 604).— Two  methods  are 
described  for  measuring  the  dielectric  constants  of 
dilute  aqueous  solutions  of  electrolytes  by  means  of 
the  Wheatstone  bridge.  Measurements  have  been 
made  with  lithium,  potassium,  and  barium  chlorides, 
lanthanum  nitrate,  magnesium  sulphate,  and  potass¬ 


ium  ferrocyanide  between  O' 00 1  A7  and  0-005 A7  with  a 
frequency  of  S68,2000bl00  per  see.  The  bridge  must 
be  screened  from  capacity  and  induction  effects,  and 
if  it  is  not  symmetrical  a  correction  must  be  applied, 
proportional  to  the  fourth  power  of  the  current  and 
independent  of  the  frequency.  C.  W.  Gibby. 

Light  scattering  of  aqueous  salt  solutions. 
C.  W.  Sweitzer  (J.  Physical  Chem.,  1927,  31,  1150 — 
1191;  cf.  this  vol.,  510;  Gans,  Z.  Pliysik,  1924,  22, 
44). — The  relative  light  scattering  and  depolarisation 
factors  have  been  measured  for  dust-free,  aqueous 
solutions  of  various  salts,  and  data  are  given  for 
solutions  of  sodium,  potassium,  and  ammonium 
chlorides  and  nitrates,  sodium  and  ammonium 
sulphates,  potassium  iodide,  barium,  calcium,  and 
hydrogen  chlorides,  calcium  and  lead  nitrates,  and  for 
nitric  and  sulphuric  acids.  The  orientation  scattering 
is  approximately  proportional  to  the  molar  concen¬ 
tration  of  the  salt,  and  decreases  in  the  order  sulphates, 
nitrates,  chlorides.  The  order  of  cations  within  each 
group  is  the  same,  viz.,  potassium<sodium< 
ammonium.  The  relative  scattering  of  a  solution 
containing  two  salts  is  approximately  additive,  and 
differs  little  from  the  value  calculated  by  the  Einstein 
formula.  Water  and  salt  solutions  show  fluorescence 
which,  in  the  latter  case,  is  due  to  impurities.  This 
fluorescence  invalidates  the  preliminary  results  of  the 
author  (Trans.  Roy.  Soc.  Canada,  1924,  18,  125). 
Acid  solutions  show  practically  no  fluorescence.  The 
compressibilities  and  refractive  indices  of  solutions  of 
certain  of  the  above-mentioned  salts  have  been 
measured.  L.  S.  Theobald. 

Synthesis  of  red  gold  sols  by  means  of  aqueous 
extracts  from  fresh  leaves.  E.  Iwase  (Bull. 
Chem.  Soc.  Japan,  1927,  2,  187 — 190).— Stable  and 
reproducible  sols  are  obtained  by  reducing  hydro- 
chloroauric  acid  solution  with  a  freshly-prepared 
extract  of  cherry,  pine,  maple,  bamboo,  or  camellia 
leaves,  according  to  von  Weimarn’s  method.  The 
colour  of  the  sols  varied  from  ruby-red  to  purple. 

F.  S.  Hawkins. 

Preparation  of  silver  hydrosols  free  from 
protective  colloids  and  with  particles  of  a  uni¬ 
form  size.  I.  J.  Voigt  and  J.  Heumann  (Z. 
anorg.  Chem.,  1927, 164,  409 — 419). — Silver  hydrosols 
with  particles  of  a  uniform  size  may  be  prepared  by 
reduction,  in  presence  of  nuclei,  of  silver  oxide 
solutions,  which  must  be  carefully  purified  and 
contain  about  0-001  %  of  silver.  Silver  nuclei  may  be 
obtained  by  reduction  of  a  similar  solution  of  silver 
oxide  with  an  ethereal  solution  of  phosphorus,  with 
subsequent  addition  of  a  little  ammonia  or  sodium 
carbonate.  Better  results  are,  however,  obtained  by 
using  gold  nuclei  prepared  in  a  similar  manner,  the 
amount  required  being  less.  As  reducing  agents, 
hydrazine  hydrate,  formaldehyde,  hydrazine  sulphate, 
and  hydrogen  peroxide  may  be  used,  but  ethereal 
solutions  of  phosphorus  are  not  satisfactory,  as  the 
tendency  for  spontaneous  formation  of  nuclei  is  too 
pronounced.  R.  Cothill. 

Colloid  syntheses  with  the  aid  of  titanium 
trichloride.  III.  Colloidal  copper.  A.  Gutbieb 
and  B.  Ottenstein  (Z.  anorg.  Chem.,  1927,  164, 
274 — 280;  cf.  this  vol.,  620). — Red  copper  sols  may 
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be  obtained  by  adding  a  suspension  of  cupric  oxide  or 
a  0-1%  solution  of  copper  sulphate  to  an  excess  of  a 
dilute  solution  of  titanium  trichloride  which  has 
previously  been  boiled  so  as  to  produce  some  titanic 
hydroxide.  The  sols  are  fairly  resistant  to  freezing 
and  boiling,  but  are  very  sensitive  to  electrolytes,  and 
the  particles  are  positively  charged.  Their  properties 
are  dependent  on  their  titanic  oxide  content. 

R.  CUTHILL. 

Colloid  syntheses  with  the  aid  of  titanium 
trichloride.  IV.  Colloidal  rhodium.  A.  Gttt- 
bier  and  E.  Leutheusser  ( Z .  anorg.  Chem.,  1927, 
164,  281 — 286). — Stable  black  rhodium  sols  may  be 
prepared  by  adding  a  10%  solution  of  a  rhodium  salt 
to  the  theoretical  amount  of  a  solution  of  titanium 
trichloride  to  which  sodium  hydroxide  has  been  added 
until  the  precipitate  of  titanium  trihydroxide  just 
dissolves,  then  dialysing.  Such  sols  contain  titanium 
dioxide,  and  are  less  resistant  to  the  effect  of  electro¬ 
lytes  and  changes  of  temperature  than  sols  prepared 
by  reduction  with  hydrazine  hydrate  in  presence  of 
gum  arabic.  The  particles  are  positively  charged. 

R.  Cuthill. 

Colloid  syntheses  with  the  aid  of  titanium 
trichloride.  V.  Colloidal  bismuth  and  colloidal 
antimony.  A.  Gtjtbier,  B.  Ottenstein,  and  F. 
Allah  (Z.  anorg.  Chem.,  1927,  164,  287 — 296). — By 
adding  a  1%  suspension  of  bismuth  hydroxide  to  a 
large  excess  of  a  previously  boiled  mixture  of  a  17% 
titanium  trichloride  solution  with  four  times  its  volume 
of  a  5%  sodium  acetate  solution,  black  sols  of  bismuth 
are  obtained,  which  may  be  considerably  purified  by 
dialysis,  and  can  be  preserved  for  some  time  unchanged 
out  of  contact  with  air.  These  sols  are  not  coagulated 
by  boiling  or  freezing,  and  contain  positively-charged 
particles.  It  is  not  possible  to  obtain  colloidal 
bismuth  in  a  pure  aqueous  medium. 

Reduction  of  an  aqueous  suspension  of  antimonious 
chloride  with  a  titanium  trichloride  solution,  to  which 
sodium  acetate  has  been  added  to  reduce  the  acidity, 
and  which  has  been  boiled,  gives  a  blackish-brown  sol 
of  antimony,  which  must  be  dialysed  out  of  contact 
with  air,  owing  to  the  readiness  with  which  it  is 
oxidised.  The  properties  of  such  sols  are  largely 
influenced  by  the  large  amount  of  hydrated  titanic 
oxide  which  they  contain.  They  can  be  preserved  for 
months  in  sealed  tubes.  R.  Cuthill. 


Disperse  systems  of  lead  iodide,  lead  bromide, 
and  lead  chloride.  P.  P.  von  Weimarn,  T.  L. 
Chen,  Y.  Kida,  and  K.  Yastjda  (Kolloid-Z.,  1927,  42, 
305 — 309). — Photomicrographic  observations  have 
enabled  the  authors  to  determine  the  absolute  size  of 
the  crystals  of  lead  halide  which  are  produced  by 
mixing  at  various  concentrations  solutions  of  lead 
nitrate  and  calcium  halide.  The  results  are  in  agree- 
mentwith  vonWeimarn’sprecipitationlaws.  Atcertain 
concentrations  of  the  reagents,  it  was  possible  to  record 
photographically  the  primary  production  of  a  colloid 
system,  changing  after  a  short  time  to  a  crystalline 
precipitate.  E.  S.  Hedges. 


Sols  of  barium  sulphate  in  methyl  alcohol. 

F  C.  L.  Thorne  and  C.  G.  Smith  (Kolloid-Z.,  1927, 
42, 328 — 331). — Sola  of  barium  sulphate  were  prepared 
m  methyl  alcohol-water  mixtures  by  pouring  baryta 


water  and  dilute  sulphuric  acid  simultaneously  into 
methyl  alcohol  with  stirring.  Baryta  was  kept  in 
excess,  since  it  was  found  that  excess  of  sulphuric  acid 
precipitates  the  sol  irreversibly.  Concentrations  of 
0-83  g.  of  barium  sulphate  per  100  c.c.  of  sol  were 
reached,  and  the  properties  of  the  sols  vary  with  the 
relative  amounts  of  the  three  components  :  those 
rich  in  water  are  stable  for  some  months,  whilst  those 
of  low  water  content  are  unstable.  The  sols  evaporate 
at  the  ordinary  temperature  to  a  residue  of  tho 
consistency  of  an  ointment,  but,  on  warming,  an 
irreversible  coagulation  occurs  ;  the  temperature  of 
coagulation  depends  on  the  composition  of  the  sol. 
The  particles  are  positively  charged,  probably  as  a 
result  of  dissociation  of  the  barium  sulphate  micelle, 
since  the  ultrafiltrate  gave  a  reaction  for  sulphate 
ions.  Precipitation  by  electrolytes  follows  the  usual 
rules  for  aqueous  sols,  except  that  an  excess  of  a 
tervalent  or  quadrivalent  ion  produces  stabilisation. 
In  the  latter  case,  the  sol  becomes  negatively  charged. 
The  viscosity  of  the  sols  differs  only  slightly  from  that 
of  the  corresponding  dispersion  media,  but  increases 
slightly  with  age.  E.  S.  Hedges. 

Physico-chemical  properties  of  mercurisul- 
phosalicylates.  I,  II.  S.  Berkmann  and  H. 
Zocher  (Kolloid-Z.,  1927,  42,  309—322,  322—328).— 
I.  Mercurisulphosalicylic  acid  forms  a  colloidally 
disperse  phase  in  water.  The  potassium  salt  is 
characterised  by  the  turbidity  which  appears  on 
shaking  the  sol — a  change  which  takes  place  in  the 
sodium  salt  when  the  sol  is  kept  for  some  months. 
The  particles  of  these  turbid  sols  are  thread-like. 
The  anisotropy  caused  by  mechanical  stirring  differs 
from  other  cases  in  that  the  least  force  produces 
strong  double  refraction,  which  disappears  immedi¬ 
ately  on  cessation  of  the  movement.  The  phenomena 
suggest  a  strong  cohesion  of  the  particles,  so  as  to 
resemble  a  delicate  gel.  The  gels  obtained  at  higher 
concentrations  are  permanently  doubly  refractive  after 
deformation.  The  double  refraction  becomes  positive 
in  an  electric  field  or  in  a  magnetic  field.  It  is 
suggested  that  the  particles  arrange  themselves  with 
their  long  axes  perpendicular  to  the  lines  of  force,  in 
opposition  to  the  behaviour  of  most  sols  with  non- 
spherical  particles.  The  sols  have  a  considerable 
electrical  conductivity,  and  the  colloid  migrates  to 
the  anode.  The  appearance  of  dichroism  on  mixing 
the  sols  with  colouring  matters  is  duo  to  an  adsorption 
of  the  latter.  The  stream-double  refraction  increases 
strongly  with  increasing  concentration  of  sol.  The 
nature  of  the  cation  is  of  influence  on  the  anisotropy  of 
sols  of  the  alkali  salts  of  mercurisulphosalicylic  acid, 
in  accordance  with  the  following  series  :  Li>NH4> 
Na>K.  The  double  refraction  decreases  on  raising 
the  temperature.  Addition  of  chlorides  in  small 
amounts  at  first  increases  the  double  refraction,  and 
later  diminishes  it. 

II.  The  stream-double  refraction  of  sols  of  mercuri¬ 
sulphosalicylic  acid  and  its  salts  increases  with 
increasing  velocity  of  flow.  The  double  refraction  is 
less  in  old  sols,  which  is  contrary  to  the  behaviour  of 
sols  previously  investigated.  The  double  refraction 
is  also  reduced  by  mechanical  agitation  of  the  sol ;  it 
is  increased  by  addition  of  colouring  matters,  the 
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amount  depending  on  the  nature  of  the  colouring 
substance.  The  elasticity  and  viscosity  of  both 
colourless  and  coloured  sols  are  parallel  with  the 
double  refraction.  It  is  claimed  that  these  sols  are 
the  prototype  of  a  new  class  of  colloids.  In  general, 
they  are  hydrophilic  and  belong  to  the  class  of  colloidal 
electrolytes.  Addition  of  electrolytes  has  a  different 
effect  from  that  usually  observed.  The  influence  of 
the  cation  does  not  follow  the  Hofmeister  series,  but 
depends  on  the  solubility  relations  of  the  salts. 

E.  S.  Hedges, 

Dependence  of  the  Avogadro  number  on  size 
of  particles.  S.  Ray  (Z.  physikal.  Chem.,  1927, 
128,  182— 188).— Theoretical.  It  is  suggested  that 
the  reason  why  Perrin’s  method  of  determining  the 
Avogadro  number  from  measurements  of  the  density 
of  colloidal  solutions  gives  uniformly  higher  values 
than  Millikan’s  method  is  to  be  found  in  the 
dependence  of  the  number  on  the  size  of  the  particles, 
an  effect  which  is  eliminated  in  the  latter  method. 
An  examination  of  the  results  of  Porter  and  Hedges 
(A.,  1923,  ii.  743)  lends  support  to  this  view. 

R.  CtTTHILL. 

Interference  microscopical  method  for  the 
measurement  of  small  particles  of  150 
diameter.  U.  Gerhardt  (Z.  Physik,  1927,  44, 
397 — 402). — The  technique  developed  by  the  author 
{ibid.,  1926,  35,  697 — 717)  has  been  extended  to  the 
measurements  of  particles  of  150  pn  diameter. 
Examples  of  photographic  records  are  described  and 
discussed.  R.  W.  Lunt. 

Determination  of  dispersion  of  protected 
metal  sols.  E.  Hebler  (Pharm.  Ztg.,  1927,  72, 
1013 — 1014). — The  colour  and  metal  content  of  an 
ultrafiltrate  do  not  afford  conclusive  evidence  relative 
to  the  degree  of  dispersion  of  a  sol;  the  ultramicro¬ 
scope  is  trustworthy  for  single  determinations,  and 
for  a  large  number  a  nephelometric  method  can  be 
recommended.  S.  I.  Levy. 

Density  and  specific  optical  rotation  of  solu¬ 
tions  of  albumin.  H.  Jessen-Hansen  (Compt. 
rend.  Lab.  Carlsberg,  1927,  16,  No.  10,  1—20).— The 
density  of  crystalline  egg-albumin  in  ammonium  sul¬ 
phate  solutions  has  been  derived  from  the  density  of 
these  solutions  on  the  assumption,  justified  by  experi¬ 
ment,  that  egg-albumin  in  aqueous  or  salt  solution  may 
be  regarded  as  a  two-phase  system  miscible  without 
volume  change,  the  hydrated  protein  constituting  tho 
disperse  phase.  The  results  show  that  the  density  of 
the  hydrated  protein  in  a  solution  of  ammonium 
sulphate  of  given  concentration  decreases  slightly  as 
the  concentration  of  ammonium  sulphate  is  increased. 
Data  are  also  given  referring  to  the  density  of  hydrated 
egg-albumin  in  ammonium  sulphate  solution  as  a 
function  of  the  pH  in  the  range  pH  4-1 — 5-4. 

The  specific  optical  rotation  of  solutions  of  egg- 
albumin  in  solutions  of  ammonium  sulphate  has  been 
determined  for  the  C,  D,  E,  and  F  lines.  The  specific 
rotation  docs  not  appear  to  depend  on  the  con¬ 
centration  of  ammonium  sulphate,  but  it  increases 
slightly  as  the  concentration  of  the  protein  is 
diminished.  Unless  bacterial  decomposition  sets  in 
the  specific  optical  rotation  is  practically  constant 
between  11-5°  and  29°.  The  optical  rotation  of 


various  samples  of  crystalline  egg-albumin  in  solution 
in  ammonium  sulphate  varied  from  [a]0  +31-640  to 
29-92°.  E.  A.  Lunt. 

Viscosimetry  in  the  study  of  colloidal  clay. 
A.  Demolon  and  G.  Barbier  (Compt.  rend.,  1927, 
185,  542 — 545). — Viscosimetric  measurements  on 
colloidal  suspensions  of  clay  arc  of  value  only  when 
made  under  comparable  conditions.  The  suspensions 
(prepared  by  dialysis  of  decalcified  and  washed 
brick-earth)  do  not  obey  Poiseuille’s  law.  The 
viscosity  increases  as  a  hyperbolic  function  of  the 
concentration,  but  diminishes  rapidly  with  rise  of 
temperature.  The  effect  of  a  flocculating  electrolyte 
increases  rapidly  to  a  maximum  with  the  amount 
added,  and  falls  off  slowly,  the  curve  showing  no 
anomaly  at  the  flocculation  point.  Nitrates  and 
chlorides  have  the  same  flocculation  effect,  sulphates 
less,  and  sodium  salts  the  least  influence.  Tho 
permeability  of  the  coagulum  increases  continuously 
with  the  concentration  of  electrolyte.  The  phenomena 
are  explainable  by  the  production  in  the  colloidal  clay 
of  aggregates  of  variable  size,  the  greater  aggregates 
having  the  maximum  permeability.  J.  Grant. 

Viscosity  and  hydration  of  dye  solutions. 
S.  Liepatov  (J.  Russ.  Phys.  Chem.  Soc.,  1926,  58, 
1321— 1333).— See  A.,  1926,  903. 

Viscosity  and  gel-formation  of  ceric  hydroxide 
sols.  D.  N.  Chakravarti,  S.  Ghosh,  and  N.  R. 
Dear  (Z.  anorg.  Chem.,  1927,  164,  63 — 68). — 
Dialysis  of  solutions  of  ceric  ammonium  nitrate 
prepared  in  the  cold  yields  sols  of  ceric  hydroxide 
which  are  readily  transformed  into  gels  by  electro¬ 
lytes.  These  sols  have  the  properties  characteristic 
of  hydrophilic  colloids,  viz.,  with  increasing  age  the 
conductivity  diminishes  and  the  viscosity  increases, 
and  the  viscosity  increases  rapidly  with  increasing 
concentration.  If  the  ceric  ammonium  nitrate 
solutions  are  boiled  before  dialysis,  the  resulting  sols 
will  not  pass  into  the  gol  state,  and  arc  of  a  distinctly 
hydrophobic  character.  For  both  kinds  of  sol,  the 
coagulative  power  of  the  fluoride  ion  is  very  much 
greater  than  that  of  tho  chloride  ion,  being  approxim¬ 
ately  equal  to  that  of  the  sulphate  ion,  which  would 
seem  to  indicate  that  the  fluoride  ion  is  bivalent. 

R.  Cuthill. 

Influence  of  gum  acacia  on  the  specific  con¬ 
ductance  of  some  binary  electrolytes  and  the 
effect  of  binary  electrolytes  on  the  viscosity  of 
gum  acacia  solutions.  J.  F.  Spencer  and  (Miss) 
R.  Drummond  (Kolloid-Z.,  1927,  42,  332—335).- 
The  experiments  differ  from  most  others  on  the 
influence  of  colloids  on  the  specific  conductance  of 
electrolytes  in  that  gum  acacia  itself  has  a  con¬ 
siderable  conductivity.  Measurements  were  made  of 
the  viscosity  of  solutions  of  gum  acacia  at  various 
concentrations,  and  of  the  effect  of  progressive 
addition  of  hydrochloric  acid,  sodium  chloride,  and 
barium  chloride.  In  all  cases,  the  viscosity  was 
reduced  by  the  presence  of  the  electrolyte.  With 
solutions  of  gum  acacia  under  10%,  a  minimum 
viscosity  was  obtained  in  presence  of  0-2A'-hydro- 
chloric  acid.  For  stronger  solutions  of  the  colloid, 
the  viscosity  fell  continuously  with  increasing  con¬ 
centration  of  hydrochloric  acid.  All  concentrations 
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of  gum  acacia  showed  a  minimum  of  viscosity  in 
presence  of  O-lN-sodium  chloride  and  also  in  presence 
of  0-2iV-barium  chloride.  Measurements  of  the 
conductivities  of  gum  acacia  mixed  with  each  of  the 
same  electrolytes  gave  in  all  cases  a  result  lower  than 
the  sum  of  the  conductivities  of  the  colloid  and  the 
electrolyte.  In  presence  of  hydrochloric  acid  weaker 
than  0-5JV,  the  change  of  conductivity  with  increase  of 
concentration  of  the  colloid  passes  through  a  minimum 
value,  the  position  of  which  depends  on  the  concen¬ 
tration  of  acid.  The  results  suggest  that  a  certain 
amount  of  the  solvent  is  bound,  Ageing  of  the  gum 
acacia  solution  caused  no  appreciable  difference  in  the 
effect  of  electrolytes  on  the  viscosity  or  conductivity. 

E.  S.  Hedges. 

Action  of  X-rays  on  colloids.  J.  A.  Crowther 
and  J.  A.  V.  Fairbrother  (Phil.  Mag.,  1927,  [vii], 
4,  325 — 335). — The  effects  of  -radiation  on  iron, 
copper,  silver,  and  gold  sols  have  been  studied.  It 
has  been  found  that  positively-charged  iron  and 
copper  sols  are  coagulated  by  irradiation,  whilst  the 
negatively-charged  gold  and  silver  sols  are  further 
dispersed  and  their  stability  is  increased.  The  effect 
has  been  studied  numerically  for  a  copper  sol  prepared 
by  Bredig’s  method  and  the  results  suggest  that  the 
coagulation  is  due  to  ionisation  produced  in  the 
diffuse  double  layer  surrounding  the  particles. 

A.  E.  Mitchell. 

Influence  of  colloids  on  the  reaction  of  a 
solution  of  electrolytes.  Hydrolysis  of  glucos- 
ides  by  animal  membranes.  J.  Loiseleur  (Bull. 
Soc.  Chim.  biol.,  1927,  9,  785— 801).— When  animal 
membranes  are  introduced  into  a  solution  of  sucrose 
containing  an  electrolyte,  hydrolysis  of  the  sugar  takes 
place.  This  is  attributed  to  the  preferential  adsorp¬ 
tion  of  one  type  of  ion  on  the  surface  of  the  membrane, 
the  alteration  of  pa  which  results  causing  the  hydro¬ 
lysis  of  the  sugar.  W.  0.  Kermack. 

Drop  number  and  emulsifiability.  R,  C.  Smith 
and  (Miss)  I.  C.  Dow  (J.  Physical  Chem.,  1927,  31, 
1263—1266). — The  relation  between  drop  number  and 
emulsifiability  has  been  investigated  for  various  oils 
and  water.  Emulsifiability  implies  ease  of  emulsific¬ 
ation  and  also  stability  of  the  resulting  emulsion,  and 
the  drop  number  measures  only  the  first  factor  and 
hence  is  not  a  true  indication  of  emulsifiability. 

L.  S.  Theobald. 

Phenomena  associated  with  the  hydration  of 
myelin.  G.  Friedel  (Compt.  rend.,  1927,  185, 
330 — 332). — The  phenomena  associated  with  the 
hydration  of  purified  myelin  have  been  examined  by 
polarised  light,  and  found  to  be  similar  to  those 
characterising  the  hydration  of  soaps. 

E.  A.  Ltjnt. 

Vibrating  soap  jelly.  E.  H.  Buchner  (Nature, 
1927,  120,  367). — Soft  soap  appears  to  crystallise  on 
keeping  to  a  network  of  crystal  fibres  sufficiently  rigid 
to  permit  sound  vibration.  A.  A.  Eldridge. 

Structure  of  gels.  Crystallisation  of  i-arab- 
mosazone.  P.  Thomas  and  (Mlle.)  M.  Sibi 
(Compt.  rend.,  1927,  185,  540—542;  cf.  A.,  1926, 
^3).— By  the  addition  of  a  suitable  foreign  gummy 
substance,  the  crystallisation  of  arabinosazone  has 
wen  modified  in  such  a  way  as  to  lead  to  the  form¬ 


ation  of  a  pseudo-gel.  The  general  nature  of  this 
phenomenon  is  indicated.  Concentrations  of  gum 
exceeding  1%  of  the  sugar  present  gradually  tend  to 
change  the  crystals  from  radiating  tufts  of  short  non- 
flexible  needles  to  very  long  liair-like  filaments,  which 
hold  the  liquid  in  their  interstices  and  produce  a  gel 
effect.  J.  Grant. 

_  Function  of  water  present  in  silicic  acid  gel. 
Structure  of  silicic  acid  gel.  H.  A.  Fells  and 
J.  B.  Firth  (J.  Physical  Chem.,  1927,  31,  1230 — 
1236). — The  state  of  combination  of  the  water  con¬ 
tained  in  a  silicic  acid  gel  has  been  followed  by  desicc¬ 
ation  over  sulphuric  acid.  The  amount  of  water 
withdrawn  in  this  way,  before  crystals  of  sodium 
chloride  appear,  increases  as  the  gel  increases  in  age, 
indicating  that  the  water  available  as  solvent  for  this 
salt  is  increasing.  These  results  lead  to  the  conclusion 
that  the  water  in  the  gel  exists  as  (1)  “  fixed  ”  water, 
which  is  associated  with  the  silica  of  the  gel,  and 
(ii)  “  free  ”  water,  which  is  mechanically  enclosed  and 
is  available  as  solvent  for  the  sodium  chloride.  The 
process  of  ageing  then  consists  in  the  change  of  the 
ratio  of  “  fixed  ”  to  “  free  ”  water.  A  newly-formed 
gel  consists  of  molecules  of  heavily  hydrated  silica 
which  slowly  crystallise,  liberating  water  and  leaving 
a  loose,  mesh-like  structure  which  finally,  in  the  dried 
gel,  becomes  of  a  capillary  nature. 

L.  S.  Theobald. 

Diffusion-potential  measurements  applied  to 
bydrocbloric  acid-gelatin  systems.  I.  Equiv¬ 
alent  weight  of  gelatin.  A.  L.  Ferguson  and 
E.  K.  Bacon  (J.  Amer.  Chem.  Soc.,  1927,  49,  1921 — 
1934).— A  cell  arrangement  permitting  the  approxim¬ 
ate  determination  of  static  liquid-junction  potentials 
is  described  and  measurements  on  hydrochloric  acid 
systems,  with  and  without  sodium  chloride  and 
gelatin,  are  recorded.  The  reaction  between  hydro¬ 
chloric  acid  and  gelatin  is  stoicheiometrie  and  purely 
chemical  in  nature.  From  the  position  of  the  cusps, 
on  the  diffusion  potential-concentration  curves  the 
equivalent  weight  of  gelatin  is  found  to  be  1090. 

S.  K.  Tweedy". 

Diffusion-potential  measurements  applied  to 
hydrochloric  acid-gelatin  systems.  II.  Com¬ 
ponents  of  hydrochloric  acid-gelatin  solutions.. 
E.  K.  Bacon  [with  A.  L.  Ferguson]  (J.  Amer.  Chem. 
Soc.,  1927,  49,  1934 — 1939). — A  consideration  of  the 
diffusion-potential  curves  of  hydrochloric  acid-gelatin 
solutions  indicates  that  the  components  of  such 
solutions  must  be  defined  in  terms  of  free  acid,  com¬ 
bined  and  uncombined  gelatin,  and  that  the  solution 
contains  highly-ionised  gelatin  chloride. 

S.  K.  Tweedy. 

Coagulation  of  colloidal  sulphur  solutions.  G.. 
Rossi  (Zymologica,  1927,  2,  63 — 72). — The  adsorptive 
action  of  colloidal  sulphur  on  the  ions  derived  from 
stabilising  electrolytes  varies  with  the  temperature. 
Since  coagulation  occurs  when  the  temperature  is 
raised,  it  would  seem  that  there  is  a  close  connexion 
between  the  adsorption  of  ions  and  the  stability  of 
colloidal  solutions.  Experimental  data  are  given 
which  support  this  view.  T.  H.  Pope. 

Protein  coagulation  in  drops.  IX.  Synerg¬ 
ism  of  proteins  in  mixtures.  F.  Bohm  (Biochem.. 
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Z.,  1927,  187,  84 — 91). — Mixtures  of  an  albumin 
■with  a  globulin  show  precipitation  reactions,  with 
various  coagulants,  of  the  type  characteristic  of 
globulins.  The  precipitation  number  of  such  a 
mixture,  whether  artificial  or  natural,  is  the  arithmetic 
mean  of  the  precipitation  numbers  of  the  components, 
provided  that  allowance  is  made  for  the  presence  of 
other  dissolved  substances  in  the  natural  mixtures. 
Egg-white  and  serum-protein  have  approximately 
identical  precipitation  numbers.  The  numbers  for 
globulins  are  in  descending  order  of  magnitude  for 
edestin,  egg-white,  and  scrum-globulins,  whilst  serum- 
albumin  has  a  higher  number  than  egg-albumin. 

C.  It.  Harington. 

Thermodynamic  necessity  of  gas  degeneration. 
N.  de  Kolosovski  (Physikal.  Z.,  1927,  28,  475 — 
476). — It  is  shown  that  the  specific  heats  of  gases 
at  constant  pressure  and  also  at  constant  volume 
vanish  at  tho  absolute  zero.  Hence,  it  follows  that 
gas  degeneration  is  a  necessary  concomitant  of  the 
third  law  of  thermodynamics.  W.  E.  Downey. 

Nernst's  heat  theorem,  J.  J.  van  Laar  (Chem. 
Weekblad,  1927,  24,  302— 311).— The  theorem  is 
attacked,  and  condemned  as  wholly  fallacious, 
since  it  is  based  on  the  assumption  that  relations 
which  hold  to  a  reasonable  degree  of  approximation 
at  very  low  temperatures  (Kirchhofi’s  formula)  are 
valid  also  at  much  higher  temperatures.  The  theorem 
in  its  original  form  does  not  give  the  correct  trans¬ 
formation  point  of  sulphur,  for  example,  and  it  is 
shown  that  only  by  modifying  tho  theorem,  and 
employing  a  value  for  the  constant  which  presup¬ 
poses  the  temperature,  is  it  possible  to  arrive  at  the 
correct  figure,  96°.  S.  I.  Levy. 

Absolute  zero  of  entropy  and  internal  energy. 
J.  E.  Verschaffelt  (Phil.  Mag.,  1927,  [vii],  4,  335— 
337). — The  author  is  in  disagreement  with  Kleeman 
(this  vol.,  520)  with  regard  to  the  axiomatic  character 
of  the  third  law  of  thermodynamics  and  the  conse¬ 
quences  arising  from  this.  A.  E.  Mitchell. 

Properties  of  substances  and  mixtures  in  the 
condensed  state  at  the  absolute  zero  of  temper¬ 
ature.  R,  D.  Kleeman  (J.  Physical  Chem.,  1927, 
31,  937 — 947 ;  cf.  this  vol.,  520). — Further  relation¬ 
ships  are  derived.  L.  S.  Theobald. 

Quantitative  treatment  of  deviations  from 
Raoult’s  law.  J.  H.  Hildebrand  (Proc.  Nat. 
Acad.  Sci.,  1927,  13,  267— 272).— For  each  solute 
(mol.  fraction  jV2)  most  solvents  yield  a  family  of 
curves  log  N2—f{l/T)  (cf.  Mortimer,  A.,  1923,  ii,  299). 
Solutions  conforming  to  such  a  family  of  solubility 
curves  are  termed  “  regular.”  In  the  case  of  regular 
solutions  the  existing  solubility  data  are  accounted 
for  by  an  extension  of  Raoult’s  law,  viz.,  logca2— 
log.  Mj-f  (bN^/RT),  where  b  is  a  constant  which  can 
be  calculated  from  internal  pressures  or  otherwise 
and  o2  is  the  activity  of  the  solute.  Several  corollaries 
of  the  equation  are  deduced,  e.g.,  the  partial  molal 
heat  of  mixing  of  the  solute  is  — 6NX2.  The  equation 
may  also  bo  deduced  from  van  der  Waals’  equation 
of  state.  8.  K.  Tweedy. 

Storch's  equation,  a  general  dilution  formula, 
and  the  validity  of  the  law  of  mass  action  at 


limiting  dilutions.  A.  Ferguson  and  I.  Vogel 
(Phil.  Mag.,  1927,  [vii],  4,  1 — 17). — Examination 
of  the  data  for  nineteen  electrolytes  has  shown 
that  Storch’s  equation,  in  its  simple  or  in  a  general¬ 
ised  form,  represents  satisfactorily  the  relationship 
between  the  degree  of  ionisation  and  the  concentration 
over  a  wide  range.  Ostwald’s  dilution  law  holds  for 
only  two  of  the  electrolytes  examined. 

^  Jfj  JJjTGHELL 

Calculation  of  activity  coefficients  from  con¬ 
ductivity  measurements.  C.  W.  Davies  (Phil. 
Mag.,  1927,  [vii],  4,  244 — 250). — Tho  mean  activity 
coefficients  for  a  number  of  uni-univalent  acids  have 
been  calculated  from  conductivity  measurements. 
The  results  vary  from  0-35  to  0-44  and  include  the 
following :  formic  acid  0-382,  acetic  acid  0-393, 
cyanoacetic  acid  0-372.  The  value  for  the  series  of 
acids  is  considered  to  be  0-38  ±0-01.  This  is  in 
agreement  with  the  value  for  hydrochloric  acid 
obtained  by  Randall  and  Vanselow  (A.,  1925,  ii,  33) 
and  by  Nonhebel  (A.,  1926,  1006).  The  value  for 
uni -univalent  electrolytes  required  by  Debye  and 
Huckel’s  theory  is  0-5  and  by  Milner’s  is  0-37,  so 
that  these  results  tend  to  support  Milner’s  theory. 

A.  E.  Mitchell. 

Factors  determining  the  dissolution  of  electro¬ 
lytes  and  their  condition  in  solution.  I.  K. 
Fredenhagen  (Z.  physikal.  Chem.,  1927,  128, 

1 — 24). — The  electrical  properties  of  solutions  of 
electrolytes  in  various  solvents  have  been  examined. 
The  normal  potentials  of  the  halogens  in  ammonia 
are:  fluorine,  0-77;  chlorine,  1-06;  bromine,  1-26; 
and  iodine,  1-51  volts;  the  potential  of  the  nitrate 
group  is  greater  than  that  of  iodine,  whilst  that  of 
tho  hydroxyl  group  is  less  than  that  of  fluorine. 
The  value  for  the  nitrate  group  in  ammonia  is 
approximately  the  same  as  in  water,  whilst  that  for 
iodine  is  much  greater  than,  and  that  for  fluorine 
much  less  than  the  corresponding  figure  in  water. 
The  electrolytic  solution  pressures  of  the  alkali  metals 
are  much  smaller  in  ammonia  than  in  water,  but  the 
saturation  concentration  of  the  alkali  halides  is 
influenced  markedly  only  by  the  solution  pressure 
of  the  anion. 

The  preparation  of  pure  hydrogen  fluoride  is 
described;  its  specific  conductance  is  0-4 xlO'4  who 
at  0°,  and  its  dielectric  capacity  83-6  at  0°,  110-6  at 
-27°,  134-2  at  -42°,  173-2  at  -70°,  and  174-8  at 
—73°.  Measurements  of  the  conductivity  of  methyl 
alcohol  and  of  water  in  hydrogen  fluoride  solution 
indicate  that  in  this  solvent  the  latter  is  the  stronger 
acid.  The  groups  OH,  N03,  S04,  C103,  Br03,  I0j, 
C104  exhibit  an  unusually  great  solution  pressure  in 
hydrogen  fluoride,  whilst  that  of  the  halogens  is  very 
small. 

Hydrogen  cyanide,  despite  its  high  dielectric  con¬ 
stant,  is  a  less  powerfully  ionising  solvent  than 
water,  methyl  alcohol,  ethyl  alcohol,  ammonia,  or 
hydrogen  fluoride ;  the  solution  pressures  of  all  the 
substances  investigated  are  very  small.  The  solvent 
and  ionising  powers  of  a  number  of  compounds  are 
compared  and  discussed.  H.  F.  Gillbe. 

Factors  determining  the  dissolution  of  electro¬ 
lytes  and  their  condition  in  solution.  II.  K- 
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Fredenhagen  (Z.  physikal.  Chem.,  1927,  128,  239 — 
265)  . — It  is  shown  thermodynamically  that  the 
electrolytic  solution  number  (electrolytic  solution 
tension/concentration)  of  an  element  in  a  particular 
solvent  is  a  function  of  the  affinity  of  the  element 
for  the  ions  resulting  from  the  dissociation  of  the 
solvent  and  of  the  internal  forces.  The  element 
assumes  a  positive  or  negative  charge  in  the  solution 
according  as  its  affinity  for  the  anion  of  the  solvent 
is  greater  or  less  than  its  affinity  for  the  cation. 
These  conclusions  are  in  harmony  with  the  data 
previously  obtained  (cf.  preceding  abstract)  for  the 
electrolytic  solution  tension  of  elements  in  various 
solvents.  If  a  compound  is  in  equilibrium  with  its 
ions  in  a  solution  and  with  its  neutral  atoms  in  the 
vapour  phase,  the  dissociation  constant  in  the  liquid 
phase,  K',  is  related  to  that  in  the  vapour  phase,  K, 
by  the  expression  where  k1  and  k2 

are  the  distribution  ratios  of  the  ions  and  k3  is  that 
of  the  undissociated  compound.  This  equation  is 
found  to  be  applicable  with  a  fair  degree  of  accuracy 
to  aqueous  solutions  of  the  hydrogen  halides.  Other 
things  remaining  the  same,  the  dissociation  constant 
in  the  liquid  phase  depends  on  the  electrolytic  solu¬ 
tion  numbers,  and  as  these  are  high  for  metals  the 
almost  complete  dissociation  of  neutral  salts  is 
explained.  The  slight  effect  of  temperature  change 
on  electrolytic  dissociation  is  attributed  to  the 
opposite  effects  of  temperature  on  the  dissociation 
constant  in  the  gas  phase  and  on  the  electrolytic 
distribution  ratios.  It  appears  probable  that  the 
above  equation  is  valid  even  for  solutions  of  the 
strong  electrolytes,  deviations  from  the  dilution  law 
in  dilute  solutions  being  due  to  increase  in  the  electro¬ 
lytic  solution  numbers  with  increasing  concentration, 
these  numbers  depending  on  the  internal  forces  of  the 
solution.  It,  Cuthtll. 

Boric  acids  and  their  alkali  salts.  I.  Free 
boric  acids.  II.  Alkali  borates  in  aqueous 
solution.  H.  Menzel  (Z.  anorg.  Chem.,  1927,  162, 
\ — 21,  22 — 62). — I.  F.-p,  measurements  with  solu¬ 
tions  containing  0-04^— 0-36  g.-mol.  of  orthoboric 
acid  per  1000  g.  of  water  give  a  value  of  unity  for 
van ’t  Hoff’s  coefficient,  i,  over  the  whole  con¬ 
centration  range.  The  solubility  of  boric  acid  in 
water  at  18°  decreases  continuously  with  the  addition 
of  increasing  amounts  of  hydrogen  peroxide,  and  the 
acidity  of  the  solutions  is  increased.  There  is,  how¬ 
ever,  no  indication  of  compound  formation.  Con¬ 
centrated  mixed  solutions  have  a  conductivity  greater 
than  the  sum  of  the  conductivities  of  solutions  con¬ 
taining  each  component  alone,  but  no  quantitative 
deductions  can  be  made  from  the  experimental  data. 

II.  The  equivalent  conductivity  of  a  solution  of 
potassium  monoborate  exceeds  that  of  a  solution  of 
ie  diborate  of  the  same  normality  by  an  amount 
w  ich  increases  with  increasing  concentration  (cf. 

V  756).  The  conductivities  of  pentaborate 

80  u“ons  are  less  than  those  of  either  of  the  other 
orates,  probably  owing  to  fewer  hydroxyl  ions  being 
ormed  by  hydrolysis.  From  f.-p.  determinations, 
e  vf  ues  °i  1  for  solutions  of  sodium  and  lithium 
Rpm-ki  ^i63  etlual  concentrations  are  found  to  be 
1  y  the  same,  whilst  those  for  the  potassium 


salt  are  higher.  As  a  whole,  however,  the  values 
show  these  monoborates  to  be  binary  electrolytes, 
and  give  no  evidence  of  a  ternary  dissociation  corre¬ 
sponding  with  formulae  of  the  type  M2B204.  Con¬ 
centrated  solutions  of  the  corresponding  diborates 
apparently  contain  B407"  ions  rather  than  univalent 
diborate  ions.  For  more  dilute  solutions,  the  experi¬ 
mental  data  are  compatible  with  a  decomposition  of 
the  diborate  into  monoborate  and  free  boric  acid. 
In  concentrated  solutions,  the  perborates  are  to  be 
regarded  as  ternary  electrolytes,  giving  the  ion 
2B02,2H202",  whilst  dilute  solutions  apparently  con¬ 
tain  the  ion  B02,H202'.  The  pentaborates  give 
unusually  high  values  for  i,  which  is  to  be  ascribed 
to  a  very  considerable  decomposition  of  the  penta¬ 
borate  ion,  B508',  into  less  complex  ions  and  boric 
acid,  this  not  being  absent  even  when  considerable 
excess  of  boric  acid  is  added.  Ammonium  di-, 
penta-,  and  per-borates  exhibit  the  same  osmotic 
behaviour  as  the  other  borates  examined.  Con¬ 
centrated  solutions  corresponding  in  composition 
with  the  monoborate  resemble  solutions  of  the 
diborates  of  the  metals,  the  boric  acid  produced  by 
hydrolysis  forming  complexes  with  the  monoborate 
ions.  R.  Cuthill, 

Importance  of  buffering  capacity  in  bio¬ 
chemistry.  H.  Moser  (IColl.-Chem.  Beih.,  1927, 
25,  69 — 120). — Previous  work  on  buffered  biochemical 
systems  is  discussed,  and  a  form  of  hydrogen  electrode 
for  the  electrometric  titration  of  small  quantities  of 
liquid  is  described.  A  study  was  made  of  the  buffer¬ 
ing  capacity  of  blood  sera  by  determining  the  titration 
curves  of  horse  serum  (dialysed  and  undialysed),  horse 
serum  mixed  with  carbamide,  and  human  serum  in 
pregnancy  and  in  rickets.  The  dissolution  of  pre¬ 
cipitated  euglobulin  on  the  addition  of  carbamide  is 
a  colloid-chemical  and  not  an  ionic  process.  Eclamptic 
serum  has  less  buffering  capacity  than  normal  serum 
in  pregnancy  :  also  the  buffering  capacity  of  rachitic 
serum  is  less  than  that  of  normal  suckling  children. 
A  distinct  difference  was  found  in  the  buffering  effect 
of  the  serum  and  urine  of  rabbits  after  feeding  on 
oats  and  on  green  food.  A  similar  study  was  made 
of  the  urine  after  administration  of  milk  or  acid, 
and  the  effect  of  ammoniacal  decomposition  was 
determined.  The  influence  of  the  buffering  capacity 
of  foods  on  digestion  is  considered,  and  milk  was 
studied  as  an  example.  The  buffering  capacity  of 
cow’s  milk  is  very  high,  that  of  human  milk  is  very 
low,  whilst  goat’s  milk  occupies  an  intermediate 
position.  This  is  discussed  with  respect  to  the 
feeding  of  infants.  The  buffering  capacity  of  various 
milk  fractions  and  preparations  was  also  determined. 

E.  S.  Hedges. 

Buffering  capacity  and  plant  juices.  F.  Leit- 
thardt  (Koll.-Chem.  Beih.,  1927  ,  25,  1 — 68). — In 
characterising  biological  liquids,  it  is  not  sufficient 
to  consider  only  the  hydrogen-ion  concentration,  but 
the  buffering  capacity  also,  for  two  solutions  of  the 
same  hydrogen-ion  concentration,  but  with  different 
buffering  capacities,  may  behave  differently  towards 
an  acid-producing  culture.  An  expression,  d{8— 
S0)/dh,  is  derived  for  the  buffering  capacity,  where 
S  is  the  amount  of  acid  added  to  unit  volume  of  the 
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solution,  and  <Sr0  is  the  amount-  of  acid  which  would 
have  to  be  added  to  water  to  give  the  same  hydrogen- 
ion  concentration,  h.  The  buffering  capacity  of 
water  is  therefore  zero,  and  provision  is  made  for 
“  negative  buffering.”  This  latter  effect  has  been 
realised  in  the  action  of  certain  non-electrolytes 
(glycerol,  sugars,  alcohols).  For  example,  addition 
of  dextrose  or  sucrose  to  buffered  solutions  of  malic 
acid  or  tartaric  acid  produces  a  rise  in  the  hydrogen- 
ion  concentration.  It  was  fonnd  that,  in  alkaline 
solution,  dextrose  and  sucrose  have  themselves  a 
strong  buffering  effect,  and  that  they  bind  consider¬ 
able  quantities  of  alkali.  Formulas  arc  derived 
showing  the  buffering  effect  of  mixtures  of  polybasic 
acids  with  their  salts.  A  study  was  made  of  the 
buffering  capacity  of  the  expressed  juice  of  apples, 
grapes,  lemons,  tomatoes,  and  some  succulent  plants 
by  following  their  titration  curves.  The  conclusion 
was  reached  that  the  buffering  power  is  almost  entirely 
due  to  the  organic  acids  mixed  with  their  salts  (mainly 
potassium).  The  slight  deviations  of  the  curves  from 
the  theoretical  were  probably  due  to  the  sugar  con¬ 
tent.  Examination  of  the  expressed  juice  of  Mesem- 
bryanthemum  showed  a  large  content  of  glutamin. 
The  importance  of  organic  acids  in  metabolism  is 
discussed,  especially  the  possibility  of  their  formation 
from  carbohydrates  or  higher  fatty  acids  by  oxidation 
at  the  6-carbon  atom.  It  is  suggested  that  glyoxalic 
acid  may  be  the  first  step  in  the  oxidation. 

E.  S.  Hedges. 

Transitions  of  silver-zinc  alloys  in  the  crystall¬ 
ine  state.  G.  I.  Petrenko  (Z.  anorg.  Chem.,  1927, 
165,  297 — 304).— The  cooling  curves  of  silver-zinc 
alloys  containing  from  21-5  to  48%  of  zinc  indicate 
the  existence  of  a  transition  temperature  at  about 
251°,  corresponding  with  the  breaking  down  of  a 
solid  solution.  The  transition  at  242°  is  due  to  the 
separation  of  the  pi-solid  solution,  containing  35-5% 
of  zinc,  into  two  saturated  solid  solutions  a  and  (31; 
containing  24%  and  36-5%  of  zinc  respectively,  whilst 
that  at  262°  corresponds  with  a  reaction  between 
the  compound  Ag2Zn3  and  a  solid  solution  containing 
39%  of  zinc,  which  results  in  the  production  of  a 
new  crystalline  phase  containing  41%  of  zinc.  The 
times  of  transition  of  alloys  containing  from  35-5  to 
39%  of  zinc  indicate  that  the  compound  AgZn  is 
dimorphic.  At  temperatures  below  300°  zinc  dis¬ 
solves  up  to  4%  of  silver,  and  at  440°,  10%.  Photo¬ 
micrographs  of  a  number  of  the  alloys  are  given  and 
discussed.  At  ordinary  temperatures  nine  groups  of 
silver-zinc  alloys  are  recognised :  0  —  24%  zinc, 

a  solution;  24 — 35%,  a  and  solution;  36-5 — 41%, 

solution;  41 — 47-61%,  y  and  solution;  47-61 — 
51%,  y  solution;  51 — 60%,  y+8  solution;  60 — 
80%,  8  solution;  80 — 96%,  8  and  e  solution;  96 — 
100%,  e  solution.  The  compounds  AgZn,  Ag2Zn3, 
and  Ag2Zn5  exist.  H.  F.  Gillbe. 

Changes  in  solid  crystalline  organic  sub¬ 
stances  on  heating.  B,  Garre  (Z.  anorg.  Chem., 
1927,  164,  81 — 85). — By  determining  the  heating 
(time-temperature)  curves  of  ammonium  cyanate  and 
maleic  acid,  it  is  found  that  the  transformation  of 
these  substances  into  carbamide  and  fumaric  acid, 
respectively,  commences  below  the  m.  p.  Similarly, 


with  mixtures  of  quinol  and  m-phenylenediamine, 
pvrocatechol  and  o-phenylenediamine,  and  p-phenyl- 
enediamine  and  quinol  or  resorcinol,  but  not  with 
many  other  mixtures  in  which  compounds  are  formed 
in  the  molten  state,  there  is  evolution  of  heat  below 
the  lowest  eutectic  temperature.  It.  Cutitill. 

Vapour  pressure  of  the  saturated  aqueous 
solutions  of  certa  in  salts.  H.  G.  Leopold  and 
J.  Johnston  (J.  Arner.  Chem.  Soe.,  1927,  49,  1974— 
1988). — The  vapour  pressures  over  the  temperature 
range  20 — 50°  of  saturated  solutions  of  sodium  and 
potassium  chlorides  (separate  and  mixed),  sodium 
and  potassium  sulphates,  and  potassium  dichromate 
were  determined  with  an  accuracy  of  0-05  mm. 
The  regularity  of  vapour-pressure  data  is  no  criterion 
of  their  accuracy  since  the  presence  of  a  constant 
error  is  not  indicated;  a  sensitive  criterion  is  the 
graph  of  the  relative  molal  lowering  of  vapour  press¬ 
ure,  A(— {p0— pJ/pjjJ/),  against  M,  the  molality. 
Within  the  accuracy  of  existing  data  A  is  independent 
of  T  (Babo’s  law),  so  that  the  method  enables  results 
from  various  sources  to  be  correlated.  In  this  way 
the  “  best  ”  curves  for  the  vapour  pressures  of  the 
above  salt  solutions  are  constructed  and  the  inter- 
polated  pressures  for  a  series  of  molalities  are  tabulated. 
The  rate  of  increase  of  A  with  concentration  is  higher 
the  greater  the  degree  of  hydration  of  the  solute. 
The  curves  show  that  a  saturated  solution  (and 
presumably  some  unsaturated  solutions)  attains  its 
final  vapour  pressure  only  after  being  maintained  at 
constant  temperature  for  24  hrs.  S.  K.  Tweedy. 

Calcium  nitrate.  I.  Temperature-composi¬ 
tion  relations  of  the  binary  system  calcium 
nitrate-water.  W.  W.  Ewing,  N.  L.  Krey,  B. 
Law,  and  E.  Lang  (J.  Amer.  Chem.  Soc.,  1927,  49, 
195S— 1962). — Investigation  of  the  above  system  by 
the  f.-p.  method  reveals  the  existence  of  a  metastable 
region  between  the  concentrations  of  70  and  78% 
and  the  temperatures  20°  and  51°  in  which  there 
are  metastable  eutectic  mixtures  of  tetra-  and  di¬ 
hydrate,  of  tetrahydrate  and  anhydride,  and  of 
trihydrate  and  anhydride.  The  saturated  solutions 
in  this  region  are  supersaturated  with  respect  to 
various  modifications  and  their  solid  constituents  are 
in  metastable  conditions.  S.  K.  Tweedy. 

Calcium  nitrate.  II.  Vapour  pressure-tem¬ 
perature  relations  of  the  binary  system  calcium 
nitrate-water.  W.  W.  Ewing  (J.  Amer.  Chem. 
Soc.,  1927,  49,  1963— 1973).— The  vapour  pressure- 
temperature  relations  of  the  above  system  were 
determined  by  the  dynamic  method  of  Smith  and 
Menzies  between  20°  and  the  b.  p.  for  concentrations 
varying  between  20%  and  saturation.  The  results 
at  concentrations  above  50%  are  uniformly  higher 
than  those  of  Gerlach  (A.,  1887,  1012).  For  mixed 
crystal  systems  and  for  solutions  below  60°  log  P  10 
proportional  to  1/T.  The  temperature-composition 
diagram  previously  described  (cf.  preceding  abstract) 
can  be  constructed  from  the  vapour-pressure  measure¬ 
ments  here  recorded.  S.  K.  Tweedy.  ^ 

Probable  combinations  of  acetylsalicylic  acid 
with  products  o!  pharmaceutical  use  :  cryoscopic 
researches.  A.  Angeletti  (Annali  Chim.  App  •> 
1927,  17,  313—320;  cf.  Oliveri-Mandala,  this  vol„ 
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303). — Thermal  analysis  of  mixtures  of  acetylsalicylic 
acid  (aspirin)  with  acetanilide  is  impossible,  owing  to 
decomposition  of  the  former;  similarly  mixtures  of 
pyramidone  containing  more  than  35%  of  aspirin 
decompose  when  heated  to  the  m.  p.  The  depression 
of  the  f.  p.  of  acetic  acid  by  mixtures  of  aspirin  with 
acetanilide  and  with  phenacetin,  and  that  of  aceto¬ 
phenone  by  aspirin-pyramidone  mixtures  has  been 
examined.  Although  the  solubility  of  aspirin  is 
unaffected  by  acetanilide,  the  magnitude  of  the  de¬ 
pression  indicates  some  complex-formation.  Similarly 
a  molecular  complex  of  aspirin  with  phenacetin  is 
indicated. 

The  solubility  of  aspirin  in  acetophenone  is  in¬ 
creased  slightly  when  pyramidone  is  present  and  the 
depression  of  the  f.  p.  indicates  complex-formation, 
which  increases  with  concentration. 

E.  W.  Wignall. 

Reciprocal  displacement  of  sodium  and  potass¬ 
ium  from  their  chlorides.  L.  Hackspill  and  E. 
Rinck  (Compt.  rend.,  1927,  185,  463 — 465). — The 
equilibrium  KCl+Na  —  NaCl+K  has  been  studied 
by  heating  one  metal  with  the  chloride  of  the  other 
at  900°  in  an  iron  tube.  The  mass-action  constant 
is  about  11  at  900°,  in  agreement  with  Jellinek  and 
Tomoff  (A.,  1924,  ii,  658),  but  increases  with  fall  of 
temperature.  C.  W.  Gibby. 

Systems  AgN03-LiN03  and  AgN03-RbN03. 
A.  P.  Palkxn  (J.  Russ.  Phys.  Chem.  Soc.,  1926,  58, 
1334 — 1338). — Silver  nitrate  (m.  p.  208°)  and  lithium 
nitrate  (m.  p.  249°,  not  245°  as  usually  given  in 
Landolt’s  tables)  afford  a  simple  f.-p.  diagram  with 
a  eutectic  at  171-5°,  containing  75%  of  silver  nitrate. 
With  rubidium  nitrate  (m.  p.  306°)  silver  nitrate 
forms  a  compound,  AgN03,RbN03,  m.  p.  139-5°,  and 
the  two  eutectic  points  at  which  this  coexists  with 
silver  nitrate  and  rubidium  nitrate  respectively  are 
at  128°,  67-5%  AgN03  and  136°,  40%  AgN03. 

E.  Rothstein. 

Composition  of  crystals  obtained  from  solu¬ 
tions  containing-  sodium  sulphate  and  iodides. 
(Sign a.)  E.  Eabris  (Annali  Chim.  Appl.,  1927,  17, 
321 — 335;  cf.  this  vol.,  518). — The  composition  of 
the  products  obtained  by  crystallisation  has  been 
determined.  E.  W.  Wignall. 

Carbon  dioxide-carbon  monoxide  equilibrium 

over  copper.  E.  Brody  and  T.  Millner  (Z. 
anorg.  Chem.,  1927,  164,  86— 95). — ' The  equilibrium 

constant  of  the  reaction  2Cu + C02  Cu20  -f-  CO  has 
been  calculated  from  available  data  for  the  reactions 

2C02 ■=:=- 2CO -[ . 0,  and  4CuO -^2Cu20+02,  since 

at  equilibrium  the  partial  pressure  of  the  oxygen 
produced  by  the  dissociation  of  the  carbon  dioxide 
must  be  equal  to  the  dissociation  tension  of  the 
cuprous  oxide,  which  is  probably  nearly  the  same  as 
ihatofcupric  oxide.  At  600°  the  value  of  [C0]/[C02] 
*s  10  ,  and  at  400°  10*13,  so  that  between  these 
temperatures  carbon  dioxide,  either  alone  or  diluted 
with  inert  gases,  is  not  reduced  to  any  appreciable 
extent  by  copper.  Wohler  and  Balz’s  figures  for  the 
dissociation  tension  of  cuprous  oxide  (A.,  1921,  ii,  633), 
on  the  other  hand,  would  indicate  that  measurable 
quantities  of  carbon  monoxide  are  formed,  hut  experi- 

ents  have  failed  to  confirm  this.  R.  Cuthill. 


Combustion  of  carbon  monoxide  and  methane 
over  cupric  oxide  (Jager's  method  of  analysis). 

E,  Brody  and  T.  Millner  (Z,  anorg.  Chem.,“l927, 

164,  96 — 100). — The  calculated  values  of  the  equi¬ 
librium  constant  of  the  reaction  2Cu+C0, 
Cu20-f-CO  (cf.  preceding  abstract)  show  that  at  200 — 
600°  the  oxidation  of  carbon  monoxide  by  copper 
oxide  is  practically  complete  when  equilibrium  has 
been  attained.  Computation-  of  the  equilibrium 
constant  of  the  reaction  CH4+ 202=^=C02+2H20 
from  data  for  the  reactions  C02+4H2  ^==CH4-j-2H20 
and  2H2-j-02  ;==2H20  shows  the  same  to  be  true 
for  methane  at  250 — 800°.  The  difficulty  in  obtaining 
complete  oxidation  experienced  by  Terres  in  his 
investigation  of  Jager’s  method  of  analysis  of  mixtures 
of  hydrogen,  carbon  monoxide,  methane,  and  nitrogen 
(B„  1915,  214)  must  consequently  be  ascribed  to 
delay  in  reaching  equilibrium.  The  use  of  suitable 
catalysts  is  therefore  indicated.  R.  Cuthill. 

Equilibria  in  reduction,  oxidation,  and  carbur- 
ation  of  iron.  I.  R.  Schenck  [with  F.  Krageloh, 

F.  Eisenstecken,  and  H.  Klas]  (Z.  anorg.  Chem., 
1927, 164, 145 — 185). — The  decomposition  of  methane 
in  presence  of  iron,  CH4  C+2H2,  and  the  cement¬ 
ation  of  iron  by  methane,  according  to  the  equation 
CH4+3Fe  Fe3C-f-2H2,  have  been  studied  between 
300°  and  900°.  By  starting  with  pure  iron  and 
adding  to  the  methane  so  much  hydrogen  that  the 
composition  of  the  gas  phase  is  a  little  below  the 
equilibrium  composition  for  the  cementation  system, 
the  equilibrium  in  the  former  system  may  be  observed. 
Up  to  720°,  the  cementation  equilibrium  corresponds 
with  lower  hydrogen  concentrations  than  the  other 
equilibrium,  hut  at  720°  the  composition  of  the  gas 
phases  in  the  two  systems  becomes  the  same,  so 
that  at  this  point  carbon,  ferrite,  and  ferrite-cementite 
mixed  crystals  co-exist  in  equilibrium.  Above  about 
695°,  the  equilibria  cementite-concentrated  mixed 
crystals-gas,  and  ferrite-dilute  mixed  crystals-gas 
can  be  observed.  By  means  of  the  van ’t  Hoff 
isochore,  the  heat  of  the  reaction  CH4=C+2H2  is 
calculated  to  be  —21,045  g.-cal.,  and  that  of  the 
reaction  3Fe+CH4=Fe3C+2H2  to  be  —36,450  g.-eal., 
giving  —15,405  g.-cal.  for  the  heat  of  formation  of 
cementite.  The  present  results  are  not  in  complete 
agreement  with  those  of  Johansson  and  von  Seth 
(B.,  1926,  826),  probably  because  the  iron  used  by 
these  authors  contained  manganese.  From  the  new 
data  and  those  available  for  the  equilibrium  2CO 
C+C02,  the  equilibrium  in  the  system  3Fe+2CO 
Fe3C+C02  has  been  calculated.  R.  Cuthill. 

Equilibria  in  the  reduction,  oxidation,  and 

carburation  of  iron.  II.  R.  Schenck  [with  F. 
Krageloh  and  F.  Eisenstecken  (Z.  anorg.  Chem., 
1927,  164,  313 — 325). — The  system  cobalt-methane 
has  been  studied  between  350°  and  720°.  Primarily, 
thecatalysed  decomposition  of  methane,  CH4^C+2EU, 
is  observed,  equilibrium  being  established  more  rapidly 
than  when  iron  is  used  as  catalyst  (of.  preceding 
abstract),  but  if  the  metal  has  previously  been  treated 
with  pure  methane  there  is  set  up  after  some  time 
another  equilibrium,  presumably  due  to  the  formation 
of  carbide.  With  rise  in  temperature,  the  two 
equilibria  approach  each  other,  and  above  680°  the 
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former  only  can  be  observed  under  ordinary  con¬ 
ditions.  The  observed  values  of  the  equilibrium 
constant  for  the  decomposition  of  methane  into  its 
elements  are,  in  general,  in  excellent  agreement  with 
those  obtained  using  iron  as  catalyst.  At  683°,  the 
curve  for  this  equilibrium  intersects  that  of  the 
carbide  equilibrium,  the  resemblance  to  the  effects 
observed  with  iron  being  such  as  to  suggest  that 
cobalt  carbide  may  be  able  to  form  mixed  crystals 
with  cobalt.  From  the  experimental  data,  the  heat 
of  the  reaction  wCo-f  CHj— Co,,C+2H2  is  calculated 
to  be  —32,650  g.-eal.,  and  the  heat  of  formation  of 
cobalt  carbide  from  its  elements  to  be  —11,282  g.-cal. 
The  equilibrium  2C0^C-rC02  over  cobalt  has  been 
examined  at  618°,  668°,  and  718°.  A  comparison 
of  the  heat  of  the  reaction  calculated  from  the  experi¬ 
mental  figures  with  the  accepted  value  shows  that  at 
618°  the  observed  equilibrium  constant  is  not  that  of 
the  monoxide-dioxide  equilibrium.  The  deviation 
could  bo  explained  on  the  assumption  that  dilute 
cobalt  carbide-cobalt  mixed  crystals  play  a  part  in 
the  establishment  of  equilibrium.  It.  Cuthhx. 

System  Fe(NO3)3-Al(NO3)rH20  at  25°.  G. 
Malqtjori  (Atti  R,  Accad.  Lincei,  1927,  [vi],  5, 
801 — 802). — The  system  is  characterised  by  the 
absence  of  double  salt  formation,  the  solid  phases  in 
equilibrium  with  the  saturated  solutions  being 
A1(N03)3,9H20  and  Fe(N03)3,9H20.  When  both  are 
present  the  saturated  solution  contains  15-21% 
A1(N03)  and  29-98%  Fe(N03)3.  R.  W.  Lunt. 

Ternary  system  formic  acid-sodium  formate- 
water.  Acid  sodium  salts  of  formic  acid.  E. 
Elod  and  K.  Tremmel  (Z.  anorg.  Chem.,  1927,  165, 
161 — 170). — Isothermal  solubility  data  at  13°,  23-4°, 
and  45°  for  the  system  formic  acid-sodium  formate- 
water,  together  with  dilatometric  measurements  of  the 
binary  system  sodium  formate-water,  indicate  the 
existence  of  anhydrous,  di-  and  tri-liydrated  sodium 
formate,  and  of  the  two  acid  salts  H-C02Na,H-C02H 
and  3H-C02Na,H-C02H.  The  transition  temperature 
of  the  dihydrate  to  the  anhydrous  salt  is  27-9°,  and 
of  the  trihydrate  to  the  dihydrate  15-3°. 

H.  F.  Gillbe. 

System  ferric  oxide-arsenic  acid-water  at 
low  concentrations  of  arsenic  acid.  N.  H.  Harts - 
horne  (J.C.S.,  1927,  1759 — 1768). — Measurements  at 
25°  over  the  range  2-6 — 23-1%  of  arsenic  acid  indicate 
the  existence  of  a  normal  salt  Fe203,As205,xH20,  in 
which  x  is  less  than  8  (probably  6),  as  well  as  a  meta¬ 
stable  acid  salt  Fe203,2As205,8H20.  No  basic  salts 
appear  to  be  formed.  Equilibrium  is  reached  very 
sluggishly,  and  in  some  cases  was  not  attained  even 
after  prolonged  stirring.  F.  S.  Hawkins. 

Heat  of  formation  of  ammonium  carbamate 
from  ammonia  and  carbon  dioxide.  IC.  G. 
Clark  and  H.  C.  Hetherington  (J.  Amer.  Chem. 
!Soc.,  1927,  49,  1909 — 1915). — The  heat  of  the  reaction 
2NHj  gna -)- C02  gss—  (NH3)2C02sohj  was  directly  deter¬ 
mined  to  be  36,300  g.-cal.  at  constant  volume  at  21°, 
in  agreement  with  the  indirect  determination  of 
Lecher  (Sitzungsber.  Preuss.  Akad.  Wiss.  Berlin, 
Abt.  II,  1878).  S.  K.  Tweedy. 

Free  energy  of  formation  of  phospbine.  D.  H. 
Drummond  (J.  Amer.  Chem.  Soc.,  1927,  49,  1901— 


1904). — The  thermal  dissociation  of  phosphine  between 
573°  and  613°  wras  determined  by  a  streaming  method. 
For  the  evaporation  of  white  phosphorus,  4P(1.) 
— v  P4(g.),  AF=58,871-7  +  15-4TTog,  T+0-00033T2- 
O-OOOOOUSJ’3— 203-7J1,  whilst  for  fusion  &F—-~ 70 — 
0-STlog,  T-f-4-87T.  For  the  reaction  ®H2(g.)-f- 
JP4(g.)  =  PH3(g.),  A F=-  16,486-5  +  3-72TlogeT+ 
0-0004T2-i-0-0000007T3+2-52T;  the  values  -20,200 
and  —19,711  g.-eal.  are  calculated  for  the  heat  of  this 
reaction.  The  standard  entropies  of  phosphine  and 
w-hite  phosphorus  are  52-4  and  9-95  g.-cal.  per  degree, 
respectively.  S.  K.  Tweedy. 

Heat  of  dilution  of  electrolyte  solutions.  P. 
Grosz  (Monatsh.,  1927,  48,  243 — 250) . — According  to 
the  new  theory  of  strong  electrolytes  the  free  energy  of 

solution  at  sufficient  dilution  should  be  independent  of 
the  nature  of  the  electrolyte,  for  the  same  valency 
type.  Hence  individual  differences  between  the 
heats  of  dilution  of  similar  electrolytes  should  diminish 
with  decreasing  concentration,  but  experimental 
results  show-  that  this  is  not  so,  the  heat  of  dilution 
being  determined  by  individual  properties — the  ionic 
radius,  change  of  dielectric  constants  and  their 
temperature  coefficients.  A  footnote  added  subse¬ 
quently  states  that  new  measurements  reveal  the 
decrease  of  individual  differences  w-ith  increasing 
dilution  as  demanded  by  theory.  S.  J.  Gregg. 

Calculation  of  combustion  temperatures.  P. 
Drossbach  (Z.  Elelitrochem.,  1927,  33,  349 — 350).— 
The  theoretical  temperatures  of  combustion  of  carbon 
monoxide  and  hydrogen  have  been  calculated  from 
published  thermal  data  and  from  values  for  the 
degree  of  dissociation  of  carbon  dioxide  and  steam  at 
high  temperatures.  The  values  obtained  are :  for 
carbon  monoxide  2811°  (burning  in  oxygen)  and 
2237°  (burning  in  air);  for  hydrogen,  3527°  (oxygen) 
and  2410°  (air).  The  considerably  lower  values 
calculated  by  a  different  method  by  Pollitzer  (A.,  1923, 
ii,  11)  are  criticised.  H.  j.  T.  Ellingham. 

Deviation  from  Ohm’s  law  for  electrolytes. 
M.  Wien  (Ann.  Physik,  1927,  [iv],  83,  327—361).— 
For  certain  electrolytes  the  conductivity  increases 
with  increasing  voltage  at  a  rate  greater  than  is  to 
be  expected  on  the  basis  of  the  increased  temperature 
when  the  temperature-coefficient  is  normal.  The 
increase  in  conductivity  (Ax)  is  made  up  of  two 
separate  effects,  the  Joule  heat  effect  (Ax*)  and  an 
increment  (AX„)  which  is  proportional  to  the  voltage. 
AX„  increases  rapidly  w-ith  increasing  valency  of  the 
ions  and  corresponds  with  a  departure  from  Ohm  s 
law.  If  the  deviation  w-ere  due  to  a  heat  effect  the 
form  of  the  current  curve  would  not  influence^  the 
result  and  also  AX  would  be  proportional  to  V-  { * 

voltage).  The  experiments  indicate  a  marked  vari¬ 
ation  of  AX  with  the  wave-form  and  are  only  con¬ 
sistent  with  the  relations  AX=AX,.+AX*  and 
A X=A  V+BV2  (A  and  B  being  constants).  Increases 
in  conductivity  as  large  as  50%  have  been  measured. 
Over  the  range  AXt=l— 10%,  for  calcium  rerro- 
cyanide,  AX„  is  proportional  to  the  voltage  (1—40  kilo¬ 
volts)  ;  similarly  for  beryllium  sulphate  and  sulphuric 
acid  the  straight-line  relationship  holds.  When, 
however,  the  voltage  is  very  high  or  the  concentration 
very  low  AX„  approaches  a  limiting  value,  lhe 
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valency  of  the  ions  exerts  a  marked  effect  on  the 
appearance  of  this  limit,  since  both  increasing  con¬ 
centration  and  higher  valencies  shift  the  limit  in  the 
direction  of  higher  values.  The  initial  increase  of 
conductivity  with  increasing  voltage  varies  as  Vj2v2i, 
where  and  v2  are  the  valencies  of  the  ions  in  the 
solution,  and  falls  as  the  concentration  increases.  At 
great  dilution  the  equation  AA=xo(l+4-0y12v22x 
10~5  F),  in  which  F  is  the  field  strength  (in  kilovolts  per 
cm,),  expresses  the  results  for  six  salts  of  different 
types  with  reasonable  accuracy.  R.  A.  Morton. 

Calculation  of  the  equivalent  conductivity  of 
strong  electrolytes.  Aqueous  solutions.  II. 
Application  of  data  at  0°,  18°,  and  25°.  III. 
Mobilities  of  the  hydrogen  and  hydroxyl  ions. 
A.  Ferguson  and  I.  Vogel  (Phil.  Mag.,  1927,  [vii], 
4,  233 — 242,  300 — -305). — II.  The  constants  n  and 
B  in  the  equation  A0=A+13C"1  vary  from  one 
electrolyte  to  another.  These  constants  have  been 
determined  from  the  data  for  a  large  number  of 
electrolytes  and  the  values  of  A0  have  been  calculated. 
Where  sufficient  data  exist  the  calculated  values  are 
much  more  constant  than  those  obtained  by  Lorenz 
and  Michael  (A.,  1921,  ii,  482)  and  by  others.  The 
constant  B  appears  to  vary  irregularly  with  temper¬ 
ature,  whilst  n  appears  to  decrease  with  increasing 
temperature  except  for  solutions  of  potassium  bromide 
and  sodium  acetate. 

III.  From  calculations  of  the  conductivities  at 
infinite  dilution  of  solutions  of  hydrochloric  and  of 
iodic  acid  made  according  to  the  method  previously 
described  by  the  authors  (A.,  1925,  ii,  1163)  the 
most  probable  value  of  the  mobility  of  the  hydrogen 
ion  at  25°  is  found  to  be  349  05.  Similar  calculations 
for  sodium  hydroxide  solutions  lead  to  the  value  of 
175-4  as  the  mobility  of  the  hydroxyl  ion  at  18°. 

A.  E.  Mitchell. 

Electrode  potentials  of  beryllium,  magnesium, 
calcium,  strontium,  and  barium  from  thermal 
data.  W.  M.  Latimer  (J.  Physical  Chem.,  1927,  31, 
1267 — 1269). — The  electrode  potentials,  E0,  at  25°, 
calculated  from  the  equation  E0nF  =  AH  —  TAS, 
where  AH  is  the  heat  of  dissolution  of  the  metal  in 
acid  and  AS  is  the  entropy  change  of  the  aqueous 
ions,  are  beryllium  -1-69,  magnesium  —2-40,  calcium 
-2-87,  strontium  —2-92,  and  barium  —2-90  volts. 

L.  S.  Theobald. 

Potential  of  the  gold-auric  oxide  electrode. 
E-  H.  Gerke  and  (Miss)  M.  D.  Rourke  (J.  Amer. 
Chem.  Soc.,  1927,  49,  1855 — 1858). — From  measure¬ 
ments  of  the  E.M.F.  of  the  cell  Hg(l),Hg2S04(s.)| 
B2S04soln.|Au203,Au{cryst.)  at  25°  the  standard 
potential  of  the  gold-auric  oxide  electrode, 
Au(cryst.),Au203(s.)|H',  is  found  to  be  —1-362  volt,  the 
free  energy  of  formation  of  the  oxide  thus  being  18,810 
g.-cal.  All  attempts  to  prepare  aurous  oxide  were 
unsuccessful  and  it  is  doubtful  if  the  pure  oxide  has 
ejer  been  obtained  (cf.  Buehrer,  Wartman,  and 
bugent,  this  vol.,  629).  S.  K.  Tweedy. 

Tree  energy  of  auric  oxide  as  determined  from 
measurements  of  the  gold-auric  oxide  electrode. 

■  •  Buehrer  and  W  E  Roseveare  (J.  Amer. 
Chem.  Soc.,  1927,  49,  1989— 1991).— The  E.M.F.  of 
me  cell  H2(gas)|H2S01(a;ili')[Au203(sol.),Au(cryst.)  is 


1-364+0-001  volt  at  25° ;  this  is  practically  independ¬ 
ent  of  the  value  of  x  between  1-024  and  0-010.  Assum¬ 
ing  the  mean  value  -1-363  volt  for  the  standard 
potential  of  the  gold-auric  oxide  electrode  (cf.  pre¬ 
ceding  abstract)  the  free  energy  change  of  formation  of 
the  oxide  is  +19,100  g.-cal.  at  25°,  and  the  entropy 
change  —108-4  g.-cal.  per  degree.  Tho  calculated  dis¬ 
sociation  pressure  is  2-13  x  10u  atm.  S.  K.  Tweedy. 

Effect  of  hydrochloric  acid  on  the  electrode 
potential  between  mercury  and  mercurous 
chloride.  S.  R.  Carter,  F,  M.  Lea,  and  R.  A.  Robin¬ 
son  (J.C.S.,  1927,  1906—1911).  — E.M.F.  measure¬ 
ments  for  the  cell  Hg|Hg2Cl2,a;A-HCl|A-HCl|A-KCl| 
N  -KCljHgjClalHg  with  acid  concentrations  ranging 
from  0-0027A  to  10-0Ar  are  recorded,  corrections  being 
applied  for  the  diffusion  potentials.  The  effect  of  the 
addition  of  mercuric  chloride  to  the  element  Hgj 
Hg2Cl2,a:W-HCl  caused  a  small  increase  in  the  P.D. 
The  potentials  given  by  such  solutions  in  combination 
with  an  inert  platinum  electrode  were  also  measured 
at  different  concentrations  of  hydrochloric  acid  and 
mercuric  chloride.  F.  S.  Hawkins. 

Oxidation-reduction  potentials  of  mercurous 
and  mercuric  chlorides  in  hydrochloric  acid 
solution.  S.  R.  Carter  and  R.  A.  Robinson 
(J.C.S.,  1927,  1912 — 1923). — The  potentials  were 
measured  by  means  of  a  cell  of  the  type  Ptl 
Hg20U,a.A/-HgCl2,?/AT-HCl|!/AT-HCl|A7-HCl|A-KCl[ 
AT-KCl,Hg2Cl2]Hg,  with  acid  concentrations  from 
0-01 N  to  10A,  and  mercuric  chloride  concentrations 
from  0-0001AT  to  3-8Ar.  The  results  indicate  the 
formation  of  complex  ions,  probably  HgCl4",  in 
concentrated  solutions  of  mercuric  chloride.  The 
reduction  and  oxidation  of  mercury  salts  by  sulphur 
dioxide  are  shown  to  be  in  general  agreement  with  the 
electrochemical  properties  of  the  system. 

F.  S.  Hawkins. 

Overvoltage.  II.  Oxygen  overvoltage.  III. 
Relationship  between  hydrogen  overvoltage  and 
concentration  and  surface  tension  of  the  solution. 
T.  Onoda  (Z.  anorg.  Chem.,  1927,  165,  79—92,  93— 
136). — II.  A  study  of  the  overvoltage  of  oxygen  at 
electrodes  of  platinum,  gold,  copper,  and  nickel  shows 
it  to  be  but  little  influenced  by  changes  in  the  surface 
of  the  electrode.  The  values  in  volts  at  20°  are  : 
nickelised  nickel,  1-399;  polished  nickel,  1-405; 
platinised  platinum,  1-441;  polished  platinum,  1-663; 
copper,  1-465;  gold,  1-693.  The  temperature  coeffi¬ 
cient  of  the  overvoltage  between  0°  and  60°  is  very 
small  for  platinised  platinum  and  for  nickelised 
nickel ;  for  polished  platinum  the  coefficient  is 
—0-0045  and  for  gold  —0-00388,  whilst  for  nickel 
the  relationship  v,— 1-3880+0-001 92— 0-00003922  is 
valid,  vt  being  the  overvoltage  at  temperature  f°. 
It  has  been  established  that  the  oxygen-hydrogen 
element  is  irreversible  between  0°  and  60°. 

III.  The  hydrogen  overvoltage  at  a  mercury 
electrode  in  solutions  of  hydrogen  chloride  and  of 
sulphuric  acid  containing  various  concentrations  of 
inorganic  salts  or  of  organic  compounds  such  as 
mannitol,  a-aminohexoic  acids,  or  glycerol,  has  been 
determined.  The  change  8-  of  the  hydrogen  over¬ 
voltage  with  alteration  of  concentration  is  related  to 
the  change  Sy  of  the  surface  tension  between  the 
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mercury  electrode  and  the  solution  by  the  relation 
St:=— 0-0065Sy.  From  the  expression  7ra=jr0-f 
(y„— y„)8n/8y,  the  true  overvoltage  corrected 
for  the  surface-tension  change,  may  be  calculated 
from  the  apparent  value  ;  ya  is  the  surface  tension 
between  mercury  and  the  acid  employed,  and  ya  that 
between  mercury  and  water.  The  relationship 
between  the  hydrogen-ion  concentration  C„  and  tt0 
is  *0Cr*=0-5018.  The  equation  connecting  sur¬ 
face  tension  and  overvoltage  is  valid  for  amalgams 
of  gold,  silver,  lead,  and  tin,  employed  in  solutions 
of  hydrochloric  or  sulphuric  acid  with  and  without 
added  salts.  H.  F.  Gillbe. 


Influence  of  hydration  on  the  mechanism  of 
the  generation  of  E.M.F.  N.  A.  Isgarischev  (J. 
Russ.  Phys.  Chem.  Soc.,  1926,  58,  1175—1186).— 
See  A.,  1926,  802. 

Passivity  of  metals.  F.  Meunier  (Bull.  Soc. 
chim.  Belg.,  1927,  36,  435 — 447), — A  lecture. 


Passivity  of  chromium.  W.  J.  Muller  and  E. 
Noack  (Monatsh.,  1927, 48,  293 — 313). — The  passivity 
of  Goldschmidt  chromium  in  AT-sulphuric  acid  has 
been  investigated  electrometrically.  So  long  as  the 
current  density  was  below  a  certain  critical  value 
(ic)  which  varied  from  sample  to  sample  accord¬ 
ing  to  treatment,  the  metal  remained  active,  and 
dissolved  with  the  evolution  of  hydrogen.  On 
exceeding  this  critical  value,  a  fall  of  density  immedi¬ 
ately  set  in,  during  which  the  log.  of  the  density  varied 
inversely  as  the  time  since  the  commencement  of  the 
fall,  and  after  sufficient  time  complete  passivity 
resulted.  Log  ic  was  inversely  proportional  to  the 
temperature  between  0°  and  35  .  Activity  of  the 
chromium  was  characterised  by  a  potential  of  —0-34 
volt,  and  passivity  by  zero  potential,  so  that  during 
the  time  of  falling  density,  the  metal  remained  active. 
These  facts  agree  with  Muller’s  theory  of  passivity  (A., 
1924,  ii,  743)  as  suggested  originally  for  iron,  according 
to  which  the  metal  dissolves  in  the  acid,  but  owing  to 
the  high  mobility  of  the  hydrogen  ions,  the  anodic 
solution  becomes  impoverished  in  these ;  hence  basic 
ferrous  salt  is  formed  and  deposits  on  the  electrode 
when  the  solution  becomes  saturated,  thus  increasing 
the  resistance  and  decreasing  the  current,  causing 
complete  passivity  only  when  the  covering  is  complete. 
With  chromium,  the  chromous  salt  first  formed  by 
dissolution  of  the  metal  in  the  acid  rapidly  oxidises  to 
chromic  salt  (hydrogen  being  evolved),  which  hydro¬ 
pses  much  more  rapidly  than  the  iron  salts ;  with  high 
current  densities  (e.gr.,  1400  milliamp.  per  cm.2),  the 
time  required  for  passivity  is  only  0-3  sec.,  but  by 
using  an  oscillograph,  the  curve  connecting  time  and 
current  density  was  shown  to  be  entirely  analogous 
to  the  much  slower  iron  curve,  i.e.,  of  the  logarithmic 
form  mentioned  above.  With  perfectly  clean  metal 
the  fall  of  current  density  would  often  be  suspended 
for  a  time  and  then  occur  suddenly;  this  is  easily 
explained  by  the  supersaturation  of  the  solution  with 
regard  to  hydroxide,  which  would  be  possible  only 
in  the  absence  of  impurities.  S.  J.  Gregg. 


Electro-capillary  phenomena  and  ions.  W. 
Ivobazewski  and  M.  Rosnowski  (Compt.  rend.,  1927, 
185,  450 — 453). — The  effect  of  ions  on  the  electro¬ 


capillary  phenomena  accompanying  the  rise  of  colloids 
in  filter-papers  has  been  investigated  in  concentrations 
of  G-OGlAf.  In  general,  cations  diminish  the  capillary 
rise  of  negative  colloids  and  sometimes  suppress  it 
entirely,  before  any  visible  coagulation  takes  place. 
The  capillary  rise  of  positive  colloids  is  increased, 
particularly  by  Fe+  +  +  and  Th +  +  + + .  Anions  have  the 
reverse  effect,  and  suppress  completely  the  rise  of 
positive  colloids.  In  the  action  of  acids,  the  effect 
of  the  hydrogen  ion  is  considerable,  but  is  sometimes 
equalled  by  that  of  the  anion.  C.  W.  Gibby. 

Becquerel  effect.  J.  Lefschitz  and  S.  B. 
Hooghoudt  (Z.  physikal.  Chem.,  1927,  128,  87 — 
109). — It  is  shown  that  the  Becquerel  effect  in  solutions 
of  dyes  is  not  due  to  changes  of  hydrogen-ion  con¬ 
centration.  In  solutions  of  electrolytes  the  effect 
at  platinum  electrodes  may  be  ascribed  to  the  after¬ 
effects  of  a  photochemical  change  in  the  electrolyte. 
With  simple  electrolytes  both  positive  and  negative 
effects  are  observed;  these  are  dependent  on  the 
nature  of  the  ions  present  in  the  solution,  whilst 
for  photosensitive  substances  the  effect  apparently 
vanishes. 

The  magnitude  of  the  Becquerel  effect  is  greatly 
influenced  by  impurities  in  the  substance  under 
investigation,  and  for  mixtures  the  additive  law  is 
not  valid.  The  effect  is  not  present  at  reversible 
metal-metal  ion  electrodes  nor  at  the  hydrogen 
electrode,  but  is  exhibited  only  at  polarisable 
electrodes  and  at  the  interfaces  between  phases. 

H.  F.  Gillbe. 

General  equation  of  chemical  kinetics  and  its 
significance.  Rate  of  hydrolysis  of  “  organic 
oxides."  A.  Skrabal  (Z.  Elektrochem.,  1927,  33, 
322 — 348). — The  velocities  of  many  reactions _  in 
aqueous  solutions  can  be  represented  by  the  equation, 
da:/df~(Iv4-I'(.[H']-}-I'i,[0H'])(a-—  z)=k(a— z},  where 
kw  is  the  velocity  constant  of  the  uncatalysed  reaction, 
Jc*  that  of  the  catalysis  by  hydrogen  ions,  and  h  that 
of  the  catalysis  by  hydroxyl  ions.  The  manner  in 
which  the  total  velocity  constant,  k,  varies,  according 
to  this  equation,  with  changing  acidity  or  alkalinity 
of  the  system  is  shown  by  plotting  log  k  on  pa,  the 
curves  assuming  various  forms  according  to  the 
relative  magnitudes  of  ka,  ka,  and  kb.  Examples  of 
reactions  giving  curves  of  the  various  types  are 
quoted.  JSfo  entirely  satisfactory  theory  of  the 
mechanism  of  the  catalytic  action  of  hydrogen  and 
hydroxyl  ions  has  yet  been  put  forward.  The  theory 
developed  by  Euler  (cf.  A.,  1921,  ii,  498;  1926,  580) 
has  not  been  completely  verified  experimentally  in 
any  single  case  and  in  most  cases  is  incapable  of  such 
verification,  since  for  the  crucial  tests  impossibly 
high  hydrogen-  or  hydroxyl-ion  concentrations  are 
needed ;  moreover,  several  established  facts  are  not 
in  harmony  with  the  theory.  The  above  general 
kinetic  equation  can  be. applied  to  the  velocity  of 
hydrolysis  of  substances  containing  “  ether  oxygen 
(“  organic  oxides  ”).  It  has  been  shown  that  for  the 
hydrolysis  of  esters,  k,,,  ka,  and  kb  depend  on  the 
chemical  constitution  of  the  component  alcohols  and 
carboxylic  acids.  To  each  aldehyde  or  ketone  and 
each  alcohol  can  be  attributed  a  factor  from  which 
the  rate  of  hydrolysis  of  all  acetals  in  acid  solutions 
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can  be  calculated.  A  relation  has  been  developed 
connecting  the  velocity  coefficient  of  saponification 
of  a  mixed  organic  oxide,  XOY,  with  those  of  the 
corresponding  simple  oxides,  X20  and  Y20,  where 
X  and  Y  represent  alkyl  or  acyl  groups  (cf.  A.,  1920, 
681,  1010).  H.  J.  T.  Ellengham. 

Thermal  decomposition  of  ozone.  0.  R.  Wulf 
and  R.  C.  Tolman  (Proc.  Nat.  Acad.  Sci.,  1927,  13, 
272— 275).— See  this  vol.,  631,  834. 

Least  energy  required  to  ignite  mixtures  of 
air  and  vapour  of  ethyl  ether.  Y.  Nagai  and  M. 
Furihata  (Proc.  Imp.  Acad.  Tokyo,  1927  ,  3,  352 — 
354). — The  minimum  amount  of  energy  in  the  form 
of  a  spark  from  a  condenser  necessary  to  fire  mixtures 
of  air  and  ether  vapour  has  been  determined.  With 
increase  in  the  concentration  of  ether,  the  necessary 
energy  with  a  P.D.  of  100  volts  first  decreases  up  to  a 
concentration  of  about  4%  of  ether,  then  remains 
constant  for  a  little,  rapidly  rises  and  again  remains 
constant,  and  finally  rises  continuously  again.  Increase 
in  voltage  results  in  an  extension  of  the  concentration 
range  of  the  first  region  of  constancy  and  ultimate 
disappearance  of  the  second.  Reduction  in  the 
pressure  causes  the  minimum  energy  to  increase 
throughout.  R.  Cuthill. 

Effect  of  ethyl  bromide  on  the  least  energy 
required  to  ignite  mixtures  of  air  and  vapour  of 
ethyl  ether.  Y.  Nagai  and  M.  Furihata  (Proc. 
Imp.  Acad.  Tokyo,  1927,  3,  355 — 360;  cf.  preceding 
abstract).— Addition  of  ethyl  bromide  to  air-ether 
vapour  mixtures  raises  the  minimum  amount  of 
energy  required  to  effect  ignition,  except  with  mix¬ 
tures  containing  less  than  about  3%  of  ether,  when 
the  reverse  effect  occurs  because  the  lower  limit 
of  inflammability  is  lowered.  With  increase  in  the 
amount  of  bromide,  the  second  horizontal  portion  and 
then  the  first  of  the  minimum  energy  curve  contracts 
and  finally  disappears,  because  the  upper  limit  of 
inflammability  is  depressed.  With  a  mixture  con¬ 
taining  4%  of  ether,  the  minimum  energy  increases 
with  increase  in  the  amount  of  bromide  up  to  a  con¬ 
centration  of  about  0-75%  of  the  latter,  above  which 
it  remains  nearly  constant.  This  can  be  accounted 
for  by  supposing  that  the  bromide  raises  the  flame 
propagation  temperature  of  the  ether  until  a  temper¬ 
ature  is  reached  at  which  its  own  molecules  are 
activated  for  combustion.  R.  Cuthill. 

Combination  of  nitrogen  and  hydrogen  activ¬ 
ated  by  electrons.  A.  Caress  and  E.  K.  Rideal 

(Proc.  Roy.  Soc.,  1927,  A,  115,  6S4— 700).— Experi¬ 
ments  have  been  performed  on  the  rate  of  formation 
ammonia  from  hydrogen  and  nitrogen  as  a  function 
of  the  energy  of  thermions  used  to  activate  molecules 
and  atoms.  Previous  work  is  reviewed.  A  triode 
valve  with  a  tungsten  emitter  was  used  and  the 
reaction  vessel  was  immersed  in  liquid  air ;  the  rate  of 
formation  of  the  ammonia  was  determined  by  measure¬ 
ments  of  the  decrease  in  pressure.  At  the  emission 
TOed,  a  high  rate  of  pressure  decrease  was  observed 
with  no  applied  voltage,  both  with  nitrogen-hydrogen 
mixtures  and  with  pure  hydrogen,  even  when  retarding 
potentials  were  applied.  In  the  latter  case,  this  is 
shown  to  be  due  to  the  production  and  freezing  out  of 


hydrogen  atoms.  The  rate  of  pressure  decrease  due 
to  this  cause  is  proportional  to  the  difference  between 
the  pressure  and  the  final  pressure,  and  this  difference 
is  proportional  to  the  area  of  surface  not  covered  by 
hydrogen  atoms.  With  nitrogen-hydrogen  mixtures 
this  saturation  pressure  was  not  observed,  the  reaction 
proceeding  until  all  the  mixture  was  used  up.  Some 
experiments  were  also  made  with  an  oxide  emitter, 
and  the  electron-efficiency  of  the  process  has  been 
calculated.  The  mechanism  of  the  process  is  discussed, 
and  it  is  shown  that  synthesis  can  occur  due  to  the 
following  reactions  :  N2-f  H  at  the  surface  of  platinum 
or  nickel;  N2+H'  in  the  bulk  at  13  volts.  The 
following  molecular  species  are  shown  to  be  chemically 
reactive  :  N2+  in  the  bulk  at  17  volts ;  N+  in  the  bulk 
at  23  volts.  L.  L.  Bircumshaw. 

Kinetics  of  the  intramolecular  transformation 

of  ammonium  thiocyanate  into  thiocarbamide 
and  thiocarbamide  into  ammonium  thiocyanate. 
A.  N.  Kappanna  (J.  Indian  Chem.  Soc.,  1927,  4, 
217 — 228).- — Study  of  the  kinetics  of  the  reaction, 
NHjCNS  CS(NH2)2,  over  the  range  140 — 180° shows 
that  the  velocity  is  unaffected  by  the  presence  of  air, 
by  glass  or  platinum  surfaces,  or  by  traces  of  water 
or  alcohol.  The  reaction  is  perfectly  reversible  and 
unimolecular.  From  determinations  of  the  equili¬ 
brium  between  the  two  components  over  the  same 
range,  it  is  found  that  the  heat  of  reaction  equals  the 
difference  between  the  heats  of  activation  of  the  two 
molecules.  The  Dushman-Rideal  equation  gives 
values  in  approximate  agreement  for  the  direct 
reaction,  CS(NH2)2 — ^NH4CNS,  but  not  for  the 
reverse  reaction.  The  active  life  values  of  the  two 
molecules  are  calculated  to  be  7-24  X  10“12  and  8  x  10~14 
sec.  respectively.  G.  A.  C.  Gough. 

Decomposition  of  nitrous  acid  in  aqueous 
solution.  T.  W.  J.  Taylor,  E.  W.  Wignall,  and 
J.  F.  Cowley  (J.C.S.,  1927,  1923— 1927).— The  rate 
of  decomposition  of  aqueous  solutions  of  nitrous  acid 
is  considerably  reduced  if  the  surface  is  covered  with 
a  layer  of  medicinal  paraffin.  A  critical  concentra¬ 
tion  (0-2Ar  at  25°)  exists,  above  which  the  rate  of 
decomposition  is  higher.  The  unimolecular  velocity 
coefficient  for  the  slower  reaction  diminishes  as  the 
reaction  proceeds.  An  explanation  is  suggested. 

C.  W.  Gibby. 

Oxidation  of  a  mixture  of  stannous  chloride 
and  sodium  sulphite  in  alkaline  solution  with 
air.  S.  Miyamoto  (Bull.  Chem.  Soc.  Japan,  1927, 
2,  191 — 196;  cf.  this  vol.,  525). — Air  was  passed 

through  the  mixture,  and  the  extent  of  the  oxidation 
measured  by  titrating  with  iodine  and  thiosulphate. 
When  the  concentration  of  stannous  chloride  was 
large,  the  velocity  of  reaction  was  independent  of  the 
concentration,  and  smaller  than  that  of  either  salt. 
When  it  was  small,  the  velocity  was  slow,  but  in¬ 
creased  with  time.  F.  S.  Hawkins. 

Kinetics  of  reaction  in  crystal  powders.  K. 
Fischbeck  (Z.  anorg.  Chem.,  1927,  165  ,  46 — 54). — 
Theoretical.  H.  F.  Gillbe. 

Reaction  between  silver  and  sulphur  in 
crystalline  powder  mixtures.  K.  Fischbeck  and 
W.  Jellinghaus  (Z.  anorg.  Chem.,  1927.  165,  55 — 
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68). — The  rate  of  formation  of  silver  sulphide  from 
finely-divided  silver,  prepared  by  precipitation  from 
silver  nitrate  solution  by  zinc,  and  sulphur,  precip¬ 
itated  from  solution  in  carbon  disulphide  by  the 
addition  of  petroleum,  has  been  studied  at  22—55°. 
The  percentage  of  reaction  product  formed  is  propor¬ 
tional  to  the  square  root  of  the  time ;  the  velocity  of 
the  reaction  increases  5-47  times  per  10°  rise  of 
temperature,  whilst  the  diffusion  constant  increases 
1-65  times,  indicative  of  the  diffusion  taking  place 
solely  in  the  solid  phase.  H.  F.  Gillbe. 

Dehydration  of  gypsum.  R.  Stumper. — See  B., 
1927,  076. 

Calcium  sulphate.  II.  [Velocity  of  hydr¬ 
ation.]  III.  Analysis  and  use  of  plaster.  L. 

ChasSEVENT. — See  B.,  1927,  676,  722. 

Influence  of  reaction  rate  on  operating  con¬ 
ditions  in  contact  sulphuric  acid  manufacture. 
II.  W.  K.  Lewis  and  E.  D.  Ribs.— See  B.,  1927,  700. 

Mechanism  of  the  steam-carbon  reactions. 
E.  W.  Thiele  and  R.  T.  Haslam  (Ind.  Eng.  Chem., 
1927,  19,  882— 887).— The  effect  of  varying  pressure 
on  the  reactions  between  steam  and  incandescent 
carbon  was  determined,  activated  vegetable  charcoal, 
electrode  carbon,  natural  graphite,  and  retort  carbon 
being  used.  With  the  first  three  the  weight  of  steam 
decomposed  per  min.  was  independent  of  the  pressure. 
With  retort  carbon  the  weight  decomposed  increased 
with  reduction  of  pressure.  Reduction  of  the  partial 
pressure  by  dilution  with  nitrogen  produced  similar 
results.  The  reaction  may  therefore  he  described  as 
of  “  zero  ”  or  “  negative  ”  order  according  to  the 
type  of  carbon  used.  In  the  first  case  variation  in 
pressure  produces  little  alteration  in  the  composition 
of  the  resulting  gas  mixture;  in  the  second,  increase 
in  pressure  lowers  the  carbon  monoxide  concentration. 
These  results  may  be  explained  by  the  assumption 
that  the  most  rapid  reaction  is  the  formation  of  a 
surface  complex  CxOj,.  The  (slower)  decomposition 
of  this  yields  carbon  dioxide,  whilst  carbon  monoxide 
can  be  produced  only  in  absence  of  the  complex. 

C.  Irwin. 

Reactivity  of  coke  [and  carbon].  S.  W.  Parr 

and  W.  D.  Staley. — See  B.,  1927,  672. 

Oxidation  of  charcoal  with  sulphuric  acid.  E. 
Philitpi  and  R.  Seka  [with  H.  Sedlatschek,  0. 
Schmidt,  and  K.  Sekora]  (Monatsh,,  1927,  48,  375 — 
389). — The  oxidation  of  charcoal  (carbo  ligni  de- 
puratus  of  specified  composition)  with  sulphuric  acid, 
d  1-83,  has  been  studied.  Time-temperature  diagrams 
for  the  reaction  are  reproduced,  and  the  amounts  of 
liquid  and  solid  products  formed  determined.  The 
gases  liberated  during  the  reaction,  sulphur  dioxide, 
carbon  dioxide,  and  carbon  monoxide,  were  deter¬ 
mined  by  standard  methods,  and  the  results  are 
expressed  diagrammatically.  Sulphur  trioxide  is  not 
formed  in  any  appreciable  quantity  during  the  course 
of  the  reaction.  H.  Burton. 

Influence  of  boundary  films  on  corrosive 
action.  L.  H.  Callendar. — See  B.,  1927,  724. 

Rate  of  dissolution  of  ultra-light  magnesium 
alloys.  A.  Portevin  and  E.  Pretet.— See  B., 
1927,  657. 


_  Hydrolysis  of  proteins  by  acids  and  alkalis. 
I.  S.  Yaitschnikoy  (J.  Russ.  Phys.  Chem..  Soc., 
1926,  58,  1377 — 1383). — Gelatin,  casein,  keratin,  and 
silk  have  been  hydrolysed  by  0-22V7-hydroehloric  acid 
and  0-2iV-sodium  hydroxide.  A  1%  solution  of  the 
protein  at  10°  took  several  days  for  complete  hydrolysis, 
but  at  higher  temperatures,  only  a  few  hours  wrere 
necessary.  Alkalis  ahvays  hydrolyse  the  proteins 
faster  than  acids  of  the  corresponding  concentration. 
Casein  is  less  easily  hydrolysed  than  gelatin.  In 
ease  of  hydrolysis  keratin  and  silk  lie  between  casein 
and.  gelatin.  The  formula  K,—xjs/t  applies  in  the 
following  cases  :  acid  hydrolysis  of  gelatin,  casein, 
and  keratin  at  100° ;  alkaline  hydrolysis  of  the  same 
three  proteins  at  10°,  37°,  and  70°,  and  of  casein  at 
100° ;  alkaline  hydrolysis  of  silk  at  70°. 

E.  Rothstein. 

Decomposition  of  glycylglycine  by  alkalis. 
I.  S.  Yaitschnikov  (J.  Russ.  Phys.  Chem,  Soc., 
1926,  58, 1373). — 0-05A7-GlycylgIycine  in  0-  lY-sodium 
hydroxide  solution  is  completely  hydrolysed  at  100° 
in  7  hrs.  The  velocity  of  the  reaction  agrees  with  the 
formula  AT— (I  fl)  log  [a/(a—x)].  E.  Rothstein. 

Hydrolysis  of  peptone,  albumin,  and  casein  by 
A7-aIkali  solution.  I.  S.  Yaitschnikov  (J.  Russ. 
Phys.  Chem.  Soc.,  1926,  58,  1374 — 1376). — Peptone, 
albumin,  and  casein  (1%)  are  completely  hydrolysed 
by  IV-sodium  hydroxide  at  10°  in  25  days.  At 
higher  temperatures  only  9 — 12  hrs.  are  required. 
The  rate  of  hydrolysis  of  peptone  agrees  with  the 
formula :  K,=xl-\/t,  where  amount  of  hydrolysis. 
That  of  albumin  agrees  best  with  Kp-=xjt.  At  37° 
and  70°,  K,  for  casein  is  practically  constant  but  at 
10°  and  100°  it  decreases  with  time.  This  is  the  case 
with  Kp  at  all  temperatures.  E.  Rothstein. 

Mechanism  of  oxidative  processes.  XII. 
Activation  of  hydrogen  peroxide  by  iron.  H. 
Wieland  and  W.  Franke  (Annalen,  1927,  457,  1 — 
70 ;  cf .  A.,  1926, 806). — The  activation  of  hydrogen  per¬ 
oxide  by  ferric  salts  is  generally  small,  but  ferrous  salts 
are  very  effective.  Ferric  salts  become  equally  active 
if  the  substance  to  be  oxidised,  or  its  primary  oxidation 
product,  is  capable  of  reducing  ferric  to  ferrous  ions. 
Oxidation  of  iron  ions  by  hydrogen  peroxide  to  a 
peroxide  stage  must  therefore  play  only  a  very 
subordinate  part  in  the  activation.  The  primary 
oxidation  impulse,  very  marked  in  the  case  of  formic 
acid  and  all  the  aliphatic  hydroxy-  and  amino-acids 
investigated,  less  marked  in  the  ease  of  keto-acids,  far 
exceeds  that  possibly  due  to  an  iron  peroxide,  and 
indicates  that  the  formation  of  a  complex  between 
ferrous  ions  and  the  substrate  delays  the  oxidation  of 
the  ferrous  ions  and  enables  them  to  catalyse  the 
oxidation  of  the  substrate. 

In  the  oxidation  of  formic  acid,  20 — 30%  of  the  iron 
remains  in  the  ferrous  state  at  the  end  of  the  reaction 
even  when  7 — 10  times  the  amount  of  hydrogen 
peroxide  necessary  for  its  oxidation  to  the  feme 
condition  is  present.  The  ferrous  iron  is  determined 
colorimetrically  by  means  of  potassium  ferricyanide, 
and  the  co-existence  of  ferrous  ions  and  hydrogen 
peroxide  is  placed  beyond  doubt. 

Ferric  salts  have  practically  no  effect  on  a  mixture 
of  hydrogen  peroxide  and  lactic  acid,  hut  in  the 
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presence  of  ferrous  salts  the  amount  of  peroxide 
reduced  is  15 — 17  times  the  ferrous  equivalent. 
Determination  of  lactic  and  malic  acids  presents 
difficulties,  but  glyeollic  acid  is  readily  determined  by 
means  of  hot  acid  permanganate.  The  activation  in 
the  case  of  glyeollic  acid  is  greatest  at  pa  3-6,  increases 
proportionally  with  the  concentration  of  ferrous  salt 
and  of  glyeollic  acid,  and  decreases  greatly  with 
increased  hydrogen  peroxide  concentration ;  the 
temperature  effect  is  small  for  the  initial  activation 
and  normal  for  the  subsequent  reaction. 

Tartaric  acid,  which  is  unattacked  in  presence  of 
ferric  salts,  is  rapidly  oxidised  when  ferrous  salts  are 
present,  the  dihydroxymaleic  acid  first  formed  being 
immediately  oxidised  by  ferric  salts  to  mesoxalic 
semi-aldehyde,  CH0-COC02H,  so  that  only  ferrous 
iron  is  found  in  the  reaction  product.  The  effect  is 
most  marked  in  moderately  acid  solution  (pn  2-4 — 
5-8).  Data  are  also  given  for  mucic  acid  and  dihydr¬ 
oxymaleic  acid.  With  the  latter  substance  activation 
is  independent  of  the  anion  of  the  iron  salts.  Pyruvic 
and  phenylpyruvic  acids  behave  similarly  to  di¬ 
hydroxymaleic  acid.  Ferric  salts  do  not  induce  the 
oxidation  of  ethyl  acetoacetate  or  lsevulic  acid ;  with 
ferrous  salts  the  primary  oxidation  effect  is  independ¬ 
ent  of  the  peroxide  concentration. 

The  oxidation  of  a-amino -acids  to  the  next  loiver 
aldehydes  by  hydrogen  peroxide  and  iron  salts 
(Neuberg  and  Kansky,  A.,  1909,  i,  690;  Dakin,  ibid., 
293)  show's  a  similar  marked  primary  oxidation 
impulse  followed  by  a  small  peroxidative  action  super¬ 
imposed  on  a  much  greater  catalytic  action  due  to 
ferrous  complex  compound  with  the  amino-acid.  The 
oxidation  of  glycine,  alanine,  histidine,  tyrosine,  and 
dihydroxyphenylalanine  is  investigated. 

With  p-phenylenediamine,  quinol,  pyrocatechol, 
pyrogallol,  phloroglucinol,  and  hydroxyquinol  the 
marked  primary  effect  is  absent,  and  ferric  salts  are 
as  active  as  ferrous  salts.  The  action  is  most  rapid 
in  moderately  strong  acid  solution  {pR  2)  and  is  almost 
non-existent  at  pn  4.  Hydrogen  cyanide  has  no 
effect  in  acid  solutions,  but  potassium  cyanide  is  an 
active  catalyst  in  neutral  media,  o-,  m-,  and  p- 
Hydroxybenzoic  acids,  3-hydroxyphthalic,  1  :  2-  and 
2  :  1-hydroxynaphthoic,  gentisic,  protocatechuic,  and 
gallic  acids  are  affected  like  the  aliphatic  hydroxy- 
acids.  Ferric  salts  have  little  or  no  action ;  ferrous 
salts  produce  an  initial  impulse  followed  by  a  strong 
catalytic  effect. 

A  parallel  is  drawn  between  these  results  and  oxid¬ 
ations  in  the  plant  cell,  which  are  also  associated  with 
an  iron  complex  catalyst  (cf.  Madelung,  A.,  1911,  i, 
411;  Harrison  and  Thurlow,  A.,  1926,  641;  Wolff 
and  de  Stoecklin,  A.,  1908,  i,  746;  1909,  i,  347, 
862).  C.  Hollins. 

,  Neutral  salt  effect  in  ionic  reactions.  I. 
Specific  ionic  effects.  A.  von  Kiss  and  V.  Bruck¬ 
ner  (Z.  physikal.  Chem.,  1927,  128,  71—86).— 
Irons ted’s  lav  of  neutral  salt  action  is  in  agreement 
wrth  the  influence  of  neutral  salts  on  the  ionic  reaction 
between  persulphates  and  the  iodine  ion.  The 
reaction  has  been  studied  in  presence  of  chlorides, 
nitrates,  and  sulphates.  The  activity  of  the  hydrogen 
,on  18  increased  by  the  presence  of  neutral  salts .  Speci¬ 


fic  anion  and  cation  effects  have  been  discovered  ;  of 
univalent  cations  potassium  has  the  greatest  effect 
and  lithium  the  smallest,  whilst  for  univalent  metals 
the  sulphates  have  the  greatest  salt  effect  and  the 
chlorides  the  smallest.  No  specific  effect  is  evidenced 
by  the  nitrates  and  sulphates  of  the  alkali  metals. 
For  a  large  number  of  binary  salts  it  has  been  shown 
that  the  relationship  between  the  concentration  and 
the  neutral  salt  effect  is  neither  linear  nor  logarithmic 
up  to  2Ar.  Among  univalent  ions  the  greatest  salt 
effect  is  exhibited  by  those  of  greatest  ionic  volume. 
There  is  a  qualitative  relationship  between  the  ionic 
effect  of  salts  of  the  alkalis  and  the  viscosity  of  the 
solutions,  the  effect  being  smaller  in  the  more  viscous 
solutions.  H.  F.  Gillbe. 

Activation  of  chemical  reactions  by  neutral 
salts.  I.  Activation  of  reaction  between  marble 
and  acids  by  neutral  salts.  N.  Isgarischev  and 
F.  S.  ScHArmo  (Z.  physikal.  Chem.,  1927,  128, 
230 — 238). — The  effect  of  various  chlorides  and 
potassium  salts  on  the  reaction  between  marble  and 
acetic  or  nitric  acid  has  been  studied.  For  about  the 
first  half-hour,  the  reaction  velocity  can  be  represented 
satisfactorily  by  Boguski’s  equation,  &jFf/2-303  = 
log{c/(c-a:)},  -where  F  is  the  surface  of  the  solid,  k  is 
a  constant,  c  is  the  initial  concentration  of  acid,  and  x 
is  the  decrease  in  acid  concentration  after  a  time  t. 
Ultimately,  however,  k  tends  to  rise,  possibly  owing 
to  an  increase  in  the  surface  of  the  solid  as  a  result  of 
the  reaction.  A  few  salts  retard  the  reaction,  but 
most  of  them  accelerate  it,  increase  in  k  running 
parallel  writh  a  slight  rise  and  then  a  fall  in  the  pa  of 
the  solution,  but  there  is  no  definite  relation  between  k 
and  the  ionic  volumes.  The  neutral  salt  effect  is  more 
pronounced  with  nitric  than  with  acetic  acid. 

R.  CUTHILL. 

Active  surface  of  catalysts.  B.  Kubota  (J. 
Fuel.  Soc.  Japan,  1927,  6,  5 — 6). — A  discussion  of  the 
relation  between  the  reducing  temperature  of  a  nickel 
catalyst  and  the  amount  of  active  nickel  present. 

C.  W.  Gibby. 

Stability  of  the  catalytic  properties  of  the 
palladium  magnet.  L.  Vallery  (Compt.  rend., 
1927,  185,  538 — 540). — By  application  of  the  differ¬ 
ential  equation  representing  the  speed  of  a  bimolecular 
reaction,  it  has  been  shown  that  the  use  of  a  palladium 
catalyst  for  the  determination  of  hydrogen  in  a  gas  is 
not  affected  by  ageing  of  the  catalyst,  or  by  the  poison¬ 
ing  effects  of  stibine  and  arsine  in  concentrations  of 
10'5.  Catalysts  of  the  same  commercial  origin  may 
have  very  different  activities.  J.  Grant. 

Effect  of  continued  small  additions  of  poisonous 
substances  on  the  velocity  of  gaseous  catalytic 
reaction  in  closed  vessels.  F.  H.  Constable 
{Proc.  Camb.  Phil.  Soc.,  1927,  23,  832—837).— 
Theoretical.  The  results  of  Pease  and  Stewart  (A., 
1925,  ii,  691)  on  the  poisoning  of  the  hydrogenation  of 
ethylene  (copper  as  catalyst)  by  increasing  quantities  of 
carbon  monoxide  are  used  to  show  that  the  mean  life 
of  the  carbon  monoxide  molecule  is  very  much  greater 
on  the  centres  which  are  most  active  in  hydrogenation 
than  on  the  rest  of  the  surface.  It  is  concluded  that 
there  are  enhanced  fields  on  the  most  active  spots  on  a 
surface.  W.  E.  Downey. 


Catalytic  decomposition  of  ammonia.  G.  M, 
Schwab  (Z.  physikal.  Chem.,  1927, 128,  161 — 181). — 
Progressive  measurements  of  the  decomposition  of 
ammonia  on  the  surface  of  platinum  at  1050 — 1150° 
and  under  low  pressures  indicate  that  the  order  of  the 
reaction  is  higher  than  the  first,  whereas  the  per¬ 
centage  of  ammonia  undecomposed  after  a  given  time 
is  approximately  a  linear  function  of  the  initial  con- 


eopper  oxide  may  catalyse  either  the  dehydration  of 
the  oxidation  of  1-menthol.  The  oxide  preparations 
were  reduced  at  200°  by  means  of  hydrogen,  and 
1-menthol  was  passed  over  them  at  250°.  With  oxide 
obtained  from  copper  hydroxide  gel  heated  at  250 — 
300°,  no  hydrogen  was  evolved,  but  some  water  was 
formed  together  with  49%  of  menthene,  whilst  45-8% 
of  menthol  was  recovered.  Using  oxide  prepared  by 


-  —  - — 

appears  (cf.  Hinshelwood  and  Burk,  A.,  1925,  ii,  691). 
Under  these  conditions,  it  is  necessary  to  suppose  that 
the  surface  becomes  saturated  with  nitrogen  sooner 
than  it  does  rvith  hydrogen,  which  may  be  explained 
by  assuming  either  that  the  hydrogen  is  able  to  form 
surface  layers  more  than  one  molecule  thick  or  that 
it  is  adsorbed  by  the  whole  surface,  whereas  the 
nitrogen  is  adsorbed  only  by  peculiarly  sensitive 
regions  of  the  surface.  With  further  increase  in 
pressure  the  reaction  velocity  would  then  be  expected 
to  become  independent  of  the  hydrogen  pressure,  and 
ultimately  of  the  ammonia  pressure,  all  adsorptions 
then  having  attained  saturation.  Hinshelwood  and 
Burk’s  observation  that  the  reaction  is  of  zero  order 
when  tungsten  is  used  as  catalyst  at  the  ordinary 
pressure  is  probably  to  be  ascribed  to  this  effect  rather 
than  to  the  absence  of  adsorption  of  the  products  of 
decomposition,  since  at  low  pressures  the  experi- 


The  use  of  colloidal  copper  hydroxide  favours 
catalytic  dehydration,  whereas  the  copper  oxide 
prepared  by  direct  ignition  of  the  nitrate  gives  a 
catalyst  favouring  the  oxidation  reaction.  The 
remaining  preparations  exhibit  both  catalytic  actions 
to  varying  extents.  R.  A.  Morton. 

Behaviour  of  various  metals  (as  electrodes)  in 
the  electrolysis  of  water  by  alternating  current. 
A.  P.  Rollet  (Compt.  rend.,  1927,  185,  457 — 460). — 
The  current  density  and  voltage  necessary  for  the 
decomposition  of  solutions  of  sodium  hydroxide  and 
of  sulphuric  acid,  by  alternating  current,  between 
electrodes  of  various  metals,  have  been  determined  at 
various  concentrations .  The  electrodes  were  polished, 
and  examined  under  magnification  for  the  appearance 
of  bubbles  of  gas.  The  initial  values  were  taken,  since 
the  critical  current  density  increased  as  the  electrodes 


H.  F.  Gillbe. 

Depressing  action  of  rhodium  and  of  iridium 
on  platinum  in  the  catalysis  of  sulphur  trioxide. 
G.  R.  Levi  and  M.  Faldini.— See  B.,  1927,  651. 

Camphor  series.  XII.  Catalytic  activity  of 
various  reduced  coppers  on  {-menthol.  T. 
HiRAiDziran  (Mem.  Coll.  Sci.  Kyoto,  1927, 10,  255 — 
261). — According  to  its  mode  of  preparation,  reduced 


are  cuscusseci.  xne  pnt 
as  a  whole  does  not  obey  Einstein’s  law  of  photo¬ 
chemical  equivalence,  but,  in  general,  the  primary 
process  of  such  a  reaction,  consisting  of  activation, 
predissociation,  or  dissociation  of  the  molecule,  does  so. 
The  study  of  the  fluorescence,  the  absorption  spectra, 
and  other  conditions  for  a  reaction  in  the  gaseous 
state  makes  it  possible  to  decide  in  which  of  these 
three  ways  the  elementary  process  takes  place.  In 
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other  cases,  the  quantum  efficiency  of  a  photochemical 
reaction  increases  with  the  frequency  of  the  light  used 
owing  to  the  different  modes  of  activation  produced  by 
radiations  of  increasing  frequency. 

L.  S.  Theobald. 

Increase  in  translational  energy  of  the  products 
of  a  gaseous  photochemical  decomposition. 
T.  R.  Hogness  and  J.  Franck  ( Z .  Physik,  1927,  44, 
2G — 31). — If  a  molecule  suffers  photochemical  decom¬ 
position,  associated  with  a  work  term  D,  due  to  the 
absorption  of  a  quantum  Av,  then  the  excess  energy, 
hv—D,  should  appear  as  excess  translational  energy  of 
the  atoms  or  molecules  of  the  decomposition.  The 
photochemical  decomposition  of  sodium  iodide  vapour 
at  650°  has  been  examined  from  this  point  of  view, 
and  the  magnitude  of  the  Doppler  effect  characterising 
the  sodium  D  light  emitted  by  the  excited  (2 p]  state) 
sodium  atoms  produced  has  been  used  as  a  measure  of 
the  excess  translational  energy.  The  low  wave¬ 
length  limit  for  the  decomposition  is  2450  A.  Three 
sources  of  excitation  were  used :  a  silver  arc  giving 
effective  intense  radiation  only  in  the  neighbourhood 
of  2450  A.,  a  cadmium  arc  emitting  effective  lines  in  the 
range  2923 — 2144  A.,  and  a  zinc  arc  giving  a  group 
between  2139  and  2026  A.  The  Doppler  effect  was 
measured  by  the  relative  transmission  of  the  sodium  D 
light  by  sodium  vapour  at  a  temperature  of  200 — 300° ; 
the  amounts  absorbed  were  80%,  76%,  and  50% 
respectively.  The  Doppler  effect  thus  increases  as 
the  frequency  of  excitation  is  increased  beyond  the 
limit  corresponding  with  2450  A.  in  agreement  with 
theory.  From  the  data  obtained  it  is  computed  that 
the  half  width  of  the  sodium  D  line  excited  by  the 
zinc  arc  is  0-1  A.,  whilst  that  corresponding  with 
the  thermal  agitation  of  sodium  at  650°  is  only  0-03  A. 

R.  W.  Bunt. 

Reaction  between  chlorine,  hydrogen,  and 
oxygen  in  light.  E.  Cremer  (Z.  physikal.  Chem., 
1927,  128,  285 — 317). — Bodenstein  and  Dux’s  in¬ 
vestigation  of  the  formation  of  hydrogen  chloride 
from  its  elements  in  light  in  presence  of  oxygen 
(A.,  1913,  ii,  1039)  has  been  extended  to  higher 
oxygen  concentrations.  The  formula  d[2HCl]/d£= 
A[Cl2]2/[02]  expresses  the  results  satisfactorily  if  the 
range  of  oxygen  concentration  considered  is  not  too 
wide,  but  the  expression  d[2HCl]/d£— A[C12]2[H2]/ 
([Cy+0-02[H2][O2])  is  valid  over  the  whole  concen¬ 
tration  range.  The  amount  of  water  formed  is  so 
small  as  not  to  affect  the  oxygen  concentration  to  any 
appreciable  extent,  the  rate  of  formation  being  repre¬ 
sented  by  the  equation  d[H20]/df=fcu,[Cl2],  where  ka 
is  a  constant.  It  is  suggested  that  the  formation  of 
hydrogen  chloride  is  brought  about  by  the  following 
chain  of  reactions  :  (1)  C12+Av=C1',+C1  ;  (2)  0+ 
d2=Cl  “ ;  (3)  Cl3a-f  H2=2HCl+Cla ;  (4)  Cla+02= 
°2a+Cl;  (5)  Q3a+02==02a+Cl2+Cl ;  (6)  Cl3“  = 

dj-j-Cl;  (7)  Cla=Cl.  The  formation  of  water  occurs 
hy  (4)  and.  (5),  followed  by  :  (8)  02“+2H2=2H20. 
From  reactions  (1) — (4),  which  are  mainly  decisive  for 
the  rate  of  reaction,  Bodenstein  and  Dux’s  formula 
for  the  rate  of  formation  of  hydrogen  chloride  follows, 
and,  if  (8)  is  taken  into  account,  the  above  expression 
or  the  rate  of  formation  of  water.  Reactions  (5) — (7) 
be  regarded  as  side  reactions,  and  according  to 
^hich  predominates  over  the  others  the  following 


special  cases  are  considered.  By  neglecting  (5)  and  (7) 
in  comparison  with  (6),  the  above  more  general 
expression  for  the  rate  of  formation  of  hydrogen 
chloride  may  be  derived.  Assuming  this  mechanism 
for  the  reaction,  the  length  of  the  chain  is  calculated 
to  be  18  members,  which  agrees  with  the  value  derived 
from  an  experimental  determination  of  the  yield  of 
hydrogen  chloride  per  quantum.  If  (5)  is  the  pre¬ 
dominating  side  reaction,  corresponding  with  Thon’s 
experiments  with  more  than  0-2  mm.  of  oxygen 
(this  vol.,  323),  an  expression  analogous  to  Thon’s 
formula,  da;/dJ=A[Cl,]2[H2]/{([HJ+w[Cl2])[0,]},  may 
be  derived.  The  non-agreement  between  this  ex¬ 
pression  and  Chapman’s  results  (J.C.S.,  1909,  95, 
959 ;  1923, 123,  3062)  seems  to  be  due  to  reaction  (6) 
being  catalysed  by  the  walls  of  the  containing  vessel, 
the  value  of  the  velocity  coefficient  being  zero 
only  under  the  experimental  conditions  of  Thon. 
Taking  (7)  and  (5)  as  the  predominating  side  reactions, 
it  may  be  shown  that  n  in  Thon’s  expression  is  of  the 
form  A[H2]/([02][C12])+/s:',  where  Zand  K'  are  con¬ 
stants.  For  oxygen  concentrations  above  about  0T7 
mm.  this  expression  is  appreciably  constant,  and 
below  this  concentration  the  modified  velocity  formula 
is  in  excellent  agreement  with  Thon’s  results.  Porter, 
Bardwell,  and  Lind’s  observation  (A.,  1926, 1111)  that 
the  temperature  coefficient  is  the  greater  the  greater  is 
the  sensitivity  ofthe  mixture  of  gases  can  be  accounted 
for  by  supposing  that  the  velocity  coefficient  of 
reaction  (6)  decreases  with  increasing  temperature. 
It  is  calculated  that  when  the  oxygen  concentration  is 
zero,  the  maximum  yield  of  hydrogen  chloride  per 
quantum  is  7-6  X  106  molecules.  R.  Cuthill. 

Action  of  light  on  concentrated  aqueous 
solutions  of  ammonium  thiocyanate.  S.  S. 
Bhatnagar,  H.  B.  Dunnicliee,  and  M.  Alt  (J. 
Indian  Chem.  Soc.,  1927,  4,  229—238;  cf.  A.,  1926, 
920). — That  the  production  of  colour  and  precipitates 
in  concentrated  solutions  of  ammonium  thiocyanate 
is  due  to  oxidation  by  oxygen  of  the  air  catalysed  by 
light,  is  shown  by  the  following  facts :  (i)  no  colour 
appears  in  an  atmosphere  of  carbon  dioxide  or 
hydrogen  or  in  a  vacuum ;  (ii)  the  same  colour  is 
produced  hy  the  addition  of  hydrogen  peroxide,  the 
absorption  spectra  of  the  solutions  and  the  carbon 
and  hydrogen  contents  of  the  precipitates  being  the 
same  in  each  ease.  It  is  suggested  that  the  red  colour 
is  due  to  cyanogen  sulphide,  formed  by  the  oxidation 
of  thiocyanic  acid  produced  by  hydrolysis  of  the 
ammonium  salt.  This  cyanogen  sulphide  polymerises 
to  pscudocyanogen  sulphide,  which  is  precipitated. 
Analyses  of  the  precipitates  agree  with  this  view. 

G.  A.  C.  Gough. 

Photosynthesis  with  malachite-green,  D. 
Burk  (J.  Amer.  Chem.  Soc.,  1927,  49,  1819 — 1825). — 
When  solutions  of  malachite-green  chloride  ((M)05%) 
are  exposed  to  condensed  sunlight,  there  are  formed, 
in  addition  to  formaldehyde  (ef.  Baly,  Heilbron,  and 
Barker,  J.C.S.,  1921, 119,  1032;  Baur  and  Biiehi,  A,, 
1924,  ii,  82;  Baly,  Ind.  Eng.  Chem.,  1924,  16,  1016), 
and  in  greater  concentration,  amines.  Under  alkaline, 
aerobic  conditions,  nitrites  are  also  formed.  It  is 
concluded  that,  as  the  order  of  magnitude  of  the 
formaldehyde  concentration  is  extremely  low,  and 
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can  be  controlled  particularly  by  variation  of  pH,  the 
production  of  formaldehyde  need  not  prejudice  the 
interpretation  of  photosynthetic  experiments  with 
malachite-green  solutions.  F.  G.  Willson. 

Absorption  spectrum  of  ergosterol  in  relation 
to  the  photosynthetic  formation  of  vitamin-/). 
R.  A.  Morton,  I.  M.  Heilbron,  and  E.  D.  Kamm 
(J.C.S.,  1.927,  2000— 2005).— Maxima  in  the  absorption 
spectrum  of  ergosterol  are  found  at  293-5,  281-5,  and 
270f4i,  corresponding  with  almost  identical  values 
previously  found  for  cholesterol.  Ergosterol  is 
2 — 4x10®  times  as  active  as  cholesterol.  The 
ergosterol  bands  disappear  linearly  with  time  when 
an  alcoholic  solution  is  irradiated,  and  a  new  maximum 
appears  at  247  gg,  which  itself  disappears  on  further 
irradiation.  This  is  in  agreement  with  the  view  that 
it  is  due  to  vitamin-D.  The  bearing  of  the  results  on 
the  industrial  preparation  of  vitamin-Z)  is  discussed. 

C.  W.  Gibby. 

Radiation  and  collision  in  gaseous  chemical 
reactions.  J.  H.  Hibben  (Proc.  Nat.  Acad.  Sci., 
1927,  13,  626 — 631). — The  mechanism  of  the  process 
of  activation  in  homogeneous  gaseous  systems  has 
been  studied  in  the  light  of  the  radiation  and  collision 
hypotheses.  No  change  in  reaction  velocity  could  be 
detected  in  the  decomposition  of  nitrous  oxide  exposed 
to  infra-red  radiation  at  different  temperatures  and 
with  different  frequencies.  As  in  the  decomposition  of 
ozone  no  such  change  was  observed,  it  was  concluded 
that  if  there  is  activation  by  collision,  it  is  more 
complex  than  simple  absorption  of  one  or  more 
activating  frequencies.  The  bimolecular  decom¬ 
position  of  nitrous  oxide  at  low  pressures  is  entirely 
heterogeneous.  The  unimolecular  decomposition  of 
nitrogen  pentoxide  between  the  pressures  0-2  and 
0-002  mm.  shows  no  alteration  in  the  rate  of  reaction 
such  as  was  found  by  Hirst  and  Rideal,  but  follows 
exactly  the  rate  determined  by  Daniels  and  Johnson 
at  high  pressures.  No  diminution  of  the  reaction 
velocity  was  observed.  R.  A.  Morton. 

Disproof  of  the  radiation  theory  of  chemical 
activation.  G.  N.  Lewis  and  J.  E.  Mayer  (Proc. 
Nat.  Acad.  Sci.,  1927,  13,  623 — 625). — The  discovery 
of  a  very  high  absorption  coefficient  at  wave-lengths 
longer  than  the  limit  of  Daniels’  work  (8  p.)  might  in 
the  case  of  nitrogen  pentoxide  still  permit  the  reten¬ 
tion  of  the  radiation  hypothesis.  By  dispensing  with 
window's,  using  a  black  body  at  100 — 150°  and  a 
thermopile  to  receive  the  radiation,  it  has  been 
shown  that  the  coefficient  of  total  absorption  for  an 
interposed  layer  of  nitrogen  pentoxide  is  but  little 
greater  than  at  8  g.  Whilst  the  experiment  seems  to 
disprove  the  hypothesis  of  activation  of  nitrogen 
pentoxide  by  radiation,  it  is  open  to  criticism  in 
certain  directions.  Accordingly,  the  reaction  of  a 
molecular  stream  passing  through  an  exhausted 
enclosure  which  is  permeated  by  radiation  corre¬ 
sponding  w-ith  a  temperature  that  would  be  sufficient 
in  ordinary  circumstances  to  produce  chemical 
reaction  was  studied.  The  gas  is  at  so  low  a  concen¬ 
tration  in  the  molecular  stream  that  the  number  of 
collisions  is  negligible.  In  order  to  avoid  the  com¬ 
plications  involved  in  dissociation,  the  racemisation  of 
pinene,  a  satisfactory  unimolecular  reaction,  was  used. 


At  800°  Abs.  the  racemisation  should  from  the 
temperature  coefficient  of  the  reaction  amount  to 
10%,  and  at  1000°  Abs.  only  10'°  should  remain 
unracemised.  An  experiment  was  set  up  in  which  the 
density  of  energy  was  in  no  part  of  the  spectrum  less 
than  that  which  would  be  present  in  a  Hohlraum  at 
800°  Abs.  Over  the  greater  part  of  the  spectrum  the 
energy  density  was  greater  than  in  a  Hohlraum  at 
1000°  Abs.  No  racemisation  whatever  was  detected, 
and  it  is  claimed  that,  at  least  for  this  one  reaction,  the 
radiation  hypothesis  is  definitely  disproved. 

R.  A.  Morton. 

Topochemical  reactions.  V.  Kohlschutter 
(Kolloid-Z.,  1927,  42,  254— 268).— Topochemical 

reactions  are  defined  as  those  which  take  place  in  the 
inner  or  outer  fields  of  force  of  crystalline  matter. 

The  significance  of  such  a  classification  is  discussed, 
and  examples  of  many  different  types  of  topochemical 
reaction  are  given,  including  electrode  processes 
(separation  of  metals),  cases  of  polymorphism  (sulphur 
and  mercuric  iodide),  ageing  processes,  such  as  the 
formation  of  crystals  in  metal  sols  and  the  formation 
of  aggregates,  the  appearance  of  somatoid  forms  etc. 
The  mechanism  and  causes  of  the  localisation  of  these 
processes  are  considered.  L.  L.  Bercumshaw. 

Dehydration  of  metal  salt  hydrates.  V. 
Theory  of  the  mode  of  combination  of  water  of 
crystallisation.  M.  A.  Rakuzin  (Z.  angew.  Chem., 
1927,  40,  967 — 973). — From  the  results  of  dehydration 
experiments  on  various  salt  hydrates  and  from 
tensimetric  data  the  hydrates  are  classified  and  their 
behaviour  on  exposure  to  the  air  is  explained. 
Hydrates  in  which  the  wrater  of  crystallisation, 
calculated  as  a  percentage  of  the  anhydrous  salt, 
exceeds  100%  are  classified  as  perhydrates  and  are 
characterised  by  the  fact  that  they  lose  water  in  a 
current  of  dry  air  at  20°.  Hydrates  containing  from 
70  to  100%  of  water  of  crystallisation  are  stable  or 
normal  hydrates  and  those  containing  less  are  ex¬ 
traordinarily  stable.  Sodium  carbonate  and  sodium 
sulphate  decahydrates  belong  to  the  first-named  class, 
the  heptahydrates  of  zinc,  nickel,  and  cobalt  sulphates 
to  the  second ,  and  the  pentahydrate  of  copper  sulphate 
to  the  third.  Sodium  sulphate  monohydrate  and 
nickel  sulphate  hexahydrate  are  considered  to  be  sub¬ 
hydrates.  Only  the  true  water  of  crystallisation  is 
responsible  for  the  vapour  tension  of  crystal  hydrates, 
which  is  not  always  identical  with  the  dissociation 
pressure.  Most  sulphates  are  converted  into  mono- 
hydrates  in  a  current  of  air  at  100°  but  alum  under 
these  conditions  gives  the  tetrahydrate.  The  stability 
of  sodium  carbonate  monohydrate  in  a  current  of  dry 
air  at  20°suggests  thatthis compound  should  be  formu¬ 
lated  as  sodium  hydrogen  orthocarbonate,  Na^H2C0^ 
The  stable  dihydrate  w'ould  then  be  Na2H2C04,H20 
and  the  unstable  decahydrate,  Na2H2C04,9H20. 
Potassium  carbonate  monohydrate  would  similarly 
be  formulated  as  K2H,C04  (see  also  B.,  1926,  1011). 

A.  R.  Powell. 

Conversion  of  alkali  chlorides  into  nitrates 
with  simultaneous  production  of  chlorine.  V . 
Dominik. — See  B.,  1927,  700. 

Sodium  monometaphosphate  and  its  acid 
hydration.  H.  T.  Beans  and  S.  J.  Kiehl  (J.  Amer. 
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Chem,  Soc.,  1927,  49,  1878 — 1891). — The  reaction 
NaPOg+HjO  ^=NaH2P04  was  investigated  by  direct 
methods.  When  the  initial  hydrogen-ion  concen¬ 
tration  exceeds  that  due  to  the  end-product,  it 
decreases  as  the  reaction  proceeds ;  otherwise,  it 
increases.  Sodium  pyrophosphate  is  formed  as 
an  intermediate  product.  The  hydration  is  more 
affected  by  change  in  the  concentration  of  the 
hydrogen  ion  than  of  the  monometaphosphate.  The 
hydrate,  NaH2P04,2H20,  was  prepared  by  precipit¬ 
ation  at  0°  of  an  aqueous  solution  of  monosodium 
phosphate  with  95%  alcohol.  Some  properties  of 
sodium  monometaphosphate  are  recorded. 

S.  K.  Tweedy. 

Reduction  of  silver  compounds  in  alkaline 
solution.  W.  Farmer  and  J.  B.  Firth  (J.C.S., 
1927,  1772 — 1780). — The  reduction  in  ammoniacal 
solution  of  certain  silver  salts  in  presence  of  aluminium 
and  alkali  hydroxide  has  been  investigated.  The 
extent  of  the  reduction  is  determined  by  the  conditions 
of  the  experiment,  and  there  is  no  stoicheiometric 
connexion  between  the  amount  of  aluminium  used  and 
the  amount  of  silver  deposited.  In  the  presence  of 
aluminium  the  intermediate  deposition  of  silver 
nitride  and  the  evolution  of  nitrogen  are  inhibited. 
In  the  absence  of  aluminium  the  amount  of  silver 
deposited  is  equivalent  to  the  amount  of  nitrogen 
evolved.  The  yield  of  silver  produced  in  presence  of 
aluminium  is  the  cumulative  effect  of  two  reactions  : 
(1)  the  deposition  of  silver  equivalent  to  the  aluminium 
used,  (2)  the  reduction  of  more  silver,  the  necessary 
increment  of  energy  being  supplied  by  the  finely- 
divided  metal  already  precipitated.  Freshly  preci¬ 
pitated  silver,  if  activated  by  heating  in  a  vacuum, 
can  cause  the  reduction  of  ammoniacal  solutions  in 
the  absence  of  aluminium.  Prolonged  contact  of  the 
reduced  metal  -with  the  solution  causes  the  grey 
coherent  masses  to  break  down  into  a  powder,  with 
a  simultaneous  diminution  in  activity. 

C.  W.  Gibby. 

Decomposition  of  crude  [calcium]  phosphate 
with  sulphurous  acid  and  with  ammonium 
sulphite.  W.  Stollenwerk. — See  B.,  1927,  652. 

Gaseous  reduction  of  zinc  [oxide].  C.  J.  Maier 

and  0.  C.  Ralston.— See  B.,  1927,  680. 

Aluminium  nitrate  hydrates.  G.  Malquori 
(Atti  R.  Accad.  Lincei,  1927,  [vi],  5,  892—896;  cf. 
thisvol.,628). — The  system  A1(N03)3-H20  was  studied 
m  the  interval  between  the  cryohydric  temperature, 
—27°,  and  the  temperature  (130°)  at  which  the  salt 
decomposes  with  elimination  of  nitric  acid.  The  f.-p. 
curve  and  the  solubility  up  to  the  m.  p.  of  the  nona- 
hydrate  were  determined  in  the  usual  manner ;  above 
this  temperature  the  solubility  data  were  obtained  by 
heating  a  mixture,  of  carefully  determined  composi¬ 
tion,  of  the  nona-  and  hexa-hydrates  in  a  sealed  tube 
and  noting  the  temperature  at  which  crystallisation 

From  the  cryohydric  point  to  73-5°  (the  m.  p.  of 
e  no[ialiydrate),  the  nonahydrate  alone  is  in  equili- 
rium  with  the  saturated  solution.  Above  this 
■emperature  the  solubility  curve  shows  a  discontinuity 
with  the  existence  of  the  octahydrate 
the  hexahydrate,  the  latter  being  produced  by 


partial  fusion  of  the  octahydrate  into  hexahydrate 
and  solution.  M.  Carlton. 

Double  sulphates  of  the  rare-earth  metals  and 
the  alkali  metals.  VIII.  Double  sulphates  of 
cerous  cerium  and  sodium.  F.  Zambonini  and  S. 
Restaino  (Atti  R.  Accad.  Lincei,  1927,  [vi],  5,  828 — 
832;  cf.  A.,  1925,  ii,  222,  315;  1926,  137,  255,  696, 
1015;  this  vol.,  112). — The  existence  of  the  following 
compounds  is  indicated  by  the  determination  of  the 
25°  isotherm  of  the  system  Ce2(S04)3-Na2S04-H20 : 
Ce2(S04)  3,Na2S04,2H20,  stable  in  contact  with  solu¬ 
tions  containing  from  0-14%  to  about  7%  of  sodium 
sulphate  and  0-35%  of  cerous  sulphate; 
4Ce2(S04)3,5Na2S04,8H20,  stable  in  contact  with 
solutions  practically  free  from  cerium  but  containing 
from  about  7-5%  to  15%  of  sodium  sulphate.  Both 
salts  are  white,  microcrystalline  powders  and  are 
completely  dehydrated  at  400°.  M.  Carlton. 

Double  sulphates  of  the  rare-earth  metals  and 
the  alkali  metals.  X.  Sulphates  of  neodymium 
and  ammonium.  F.  Zambonini  and  A.  Stolfi 
(Atti  R.  Accad.  Lincei,  1927,  [vi],  5,  832—837 ;  cf. 
preceding  abstract). — Investigation  of  the  system 
Nd2(S04)3-(NH4)2S04-H20  at  25°  indicates  the  exist¬ 
ence  of  the  compound  Nd2(S04),,(NH4)2S04,8H20, 
stable  at  25°  in  contact  with  solutions  containing 
2-5—0-58%  of  neodymium  sulphate  and  1 — 44%  of 
ammonium  sulphate.  The  violet  crystals  have 
d  2-590  and  belong  to  the  monoclinie  system. 

M.  Carlton. 

Decomposition  of  glass  by  water  at  high  tem¬ 
peratures  and  pressures.  G.  W.  Morey  and  N.  L. 
Bowen. — See  B.,  1927,  654. 

Stability  of  titanium  sulphate  solutions.  H. 
Wilkinson  and  A.  G.  Tyler. — See  B.,  1927,  652. 

Titanium  sesquioxide.  G.  Lunde  (Z.  anorg. 
Chem.,  1927,  164,  341 — 344). — Small  amounts  of 
titanium  sesquioxide  can  be  obtained  by  heating 
titanic  oxide  in  a  mixture  of  hydrogen  and  titanic 
chloride  vapour,  although  the  method  is  not  suitable 
for  the  preparation  of  the  substance.  The  oxide 
so  obtained  is  probably  pure,  and  is  isomorphous 
with  the  other  sesquioxides  of  the  corundum 
type.  R.  Cuthill. 

Differences  of  stability  of  similarly  con¬ 
stituted  hafnium  and  zirconium  complexes. 
J.  H.  de  Boer  (Z.  anorg.  Chem.,  1927, 165,  1 — 15). — 
The  complexes  formed  by  hafnium  and  zirconium 
in  oxalic,  sulphuric,  phosphoric,  nitric,  and  hydro¬ 
chloric  acid  solutions  have  been  studied ;  those  of 
the  former  metal  are  in  every  ease  less  stable. 
Hafnium  phosphatofluorie  acid  and  its  salts  are  more 
readily  decomposed  than  the  corresponding  zirconium 
compounds,  and  the  same  is  true  of  the  complexes 
formed  when  a  salt  of  the  metal  is  precipitated  by 
ammonium  carbonate  and  the  precipitate  dissolved 
in  excess  of  the  reagent,  and  when  the  phosphates 
are  dissolved  in  a-hydroxy-acids  and  in  alcohols. 
The  density  of  hafnium  has  been  re-determined  and 
found  to  be  13-07,  whilst  that  of  zirconium  is  6-53, 
giving  for  the  atomic  volumes  13-66  and  13-97, 
respectively.  H,  F.  Gillbe, 
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Gaseous  nature  of  carbon  reduction  of  tin 
concentrates.  G.  J.  Fink  and  C.  L.  Mantell. — 
See  B.,  1927,  680. 

Reduction  of  tin  oxide  and  cassiterite  con¬ 
centrates.  E.  F.  Kern. — See  B.,  1927,  680. 

Action  of  hydrogen  on  tin  salts  at  high  tem¬ 
peratures  and  pressures.  V.  Ipatiev  and  V. 
Niklaev  (Compt.  rend.,  1927,  185,  462—163).— 
Stannic  hydroxide  can  be  reduced  to  the  stannous 
state  by  hydrogen  at  300°  and  38  atm.,  and  to  the 
metal  at  350°  and  50  atm.  Stannic  sulphate  at 
302°  and  162  atm.  gives,  successively,  stannous 
sulphate  and  stannous  sulphide.  The  reductions 
are  retarded  by  the  presence  of  sulphuric  acid  or  a 
sulphate.  Stannic  chloride  is  reduced  to  stannic 
oxide  at  280 — 300°  and  110  atm.,  and  to  metallic 
tin  at  higher  temperatures.  Addition  of  silver 
chloride  gives,  at  380°  and  260  atm.,  mainly  OH-SnCl. 

C.  W.  Gibby. 

Complex  compounds  of  stannic  and  stannous 
iodides.  T.  Karantassis  (Ann.  Chim.,  1927,  [x], 
8,  71 — 119). — Stannic  iodide  does  not  dissolve  in 
concentrated  hydriodic  acid,  but  its  aqueous  solution 
is  stabilised  by  the  presence  of  21V'-hydriodic  acid, 
although  some  hydrolysis  to  oxyiodide  occurs.  In 
contrast  to  the  other  alkali  metals,  rubidium  and 
caesium  iodides,  when  added  to  this  solution,  afford 
complex  black  iodostannates,  Rb2SnI6  and  Cs^Snlg. 
These  iodostannates  are  decomposed  by  water  and 
alcohol,  less  readily  by  ether,  chloroform,  carbon 
disulphide,  and  carbon  tetrachloride.  When  heated 
above  140°  they  afford  stannic  iodide  and  the  alkali 
iodide,  but  the  residue  becomes  white  only  at  275— 
280°,  hence  rubidium  periodide  is  not  a  cause  of 
the  dark  colour  of  the  complex  salt.  Similar  com¬ 
pounds,  (AsMe4)2SnI0  and  (NMe4)2SnIG,  are  formed 
with  tetramethylarsonium  iodide  and  tetramethyl- 
ammonium  iodide  respectively,  whilst  aniline  and 
stannic  iodide  in  chloroform  yield  indefinite  products. 
The  stability  of  these  complex  salts  is  attributed  to 
the  pronounced  electropositive  character  of  the 
cation,  and  to  the  tendency  of  the  electropositive 
radical  to  form  periodides.  Although  potassium 
and  ammonium  do  not  form  iodostannates  in  the 
above  way,  mixed  crystals  of  the  bromoiodostannates 
are  obtained  by  mixing  solutions  of  stannic  bromide 
and  potassium  or  ammonium  iodide.  Mixed  crystals 
of  the  same  type  are  also  obtained  by  the  action  of 
hydrobromic  acid  (47%)  on  rubidium  iodostannate. 
Hydrochloric  acid  does  not  behave  in  this  way 
and  no  mixed  crystals  were  obtained  from  stannic 
ammonium  chloride  and  ammonium  iodide.  Other 
quadrivalent  elements  such  as  titanium,  zirconium, 
and  thorium  do  not  afford  analogous  complex  com¬ 
pounds,  probably  because  solutions  of  the  oxyiodides 
of  these  metals  on  evaporation  in  excess  of  hydriodic 
acid  afford  the  normal  iodide  and  not  the  tetraiodide, 
as  in  the  case  of  tin.  Ceric  chloride  showed  a  tendency 
to  form  complexes  with  rubidium  chloride  and  with 
tetramethylarsonium  chloride,  but  the  tendency  of 
ceric  compounds  to  pass  into  cerous,  with  loss  of 
halogen,  rendered  the  results  imperfect. 

With  stannous  iodide,  rubidium  and  caesium  iodides 
afford  iodostannites  of  a  known  type,  RbSnIs  and 


CsSnI3,  and  in  addition  the  orange-yellow  compounds 
of  a  new  type,  RbSn2I5  and  CsSn2I5.  Tetrametliyl- 
ammonium  iodide,  tetramethylarsonium  iodide, 
aniline,  and  pyridine  hydriodides  afford  iodostannites 
of  the  former  type,  XSnI3.  Evidence  of  the  existence 
of  a  well-defined  stannous  chloroiodide,  SnClI,  is 
adduced  (cf.  Young  and  Adams,  A.,  1898,  ii,  338). 
Thermal  analysis  in  the  case  of  stannous  iodide- 
stannous  bromide  merely  established  the  existence  of 
mixed  crystals  with  a  tendency  to  form  the  bromo- 
iodide,  SnBrl.  With  stannous  chloride  and  stannous 
bromide,  a  considerable  volume  change  occurs  in  the 
solidus  at  a  point  corresponding  with  the  composition 
Sn2ClBr3. 

In  double  decomposition  (by  distillation)  of  the 
halogen  compounds  of  tin,  arsenic,  antimony,  bismuth, 

phosphorus,  silicon,  zirconium,  titanium,  and  thorium, 
the  iodine  combines  with  the  element  possessing  the 
more  pronounced  metallic  character.  Thus  a  mixture 
of  antimony  trichloride  and  stannic  iodide  affords 
stannic  chloride  and  antimony  tri-iodide  :  phosphorus 
tri-iodide  and  arsenious  chloride  afford  arsenious 
iodide  and  phosphorus  trichloride;  phosphorus  tri¬ 
iodide  and  stannic  chloride  afford  stannic  iodide  and 
phosphorus  trichloride,  stannic  chloride  and  titanium 
tetraiodide  give  titanium  tetrachloride  and  stannic 
iodide,  etc.  The  reverse  reactions  do  not  occur. 
With  arsenic  tri-iodide  and  stannic  chloride  a  certain 
equilibrium  appears  to  obtain,  although  with  arsenic 
trichloride  and  stannic  iodide  double  decomposition 
takes  place.  Repetition  of  Gramp’s  experiments 
(Ber.,  1874,  7,  1723)  afforded  no  evidence  of  the 
formation  of  an  additive  compound  between  arsenious 
chloride  and  iodide.  R.  Brightman. 

Soluble  metatungstates.  E,  F.  Smith  (Chem. 
News,  1927,  135,  129— 131).— In  order  to  prepare 
pure  crystals  of  lead  metatungstate,  the  aqueous 
solution  should  be  allowed  to  evaporate  at  the 
ordinary  temperature,  as  hydrolysis  occurs  if  heat 
is  applied.  The  sodium  and  ammonium  salts  are 
best  obtained  by  adding  tungstic  acid  to  a  solution 
of  the  corresponding  paratungstate  at  70 — 75°. 

R.  Cothul. 

Besson's  supposed  phosphorus  suboxide,  P20. 
L.  J.  Chalk  and  J.  R.  Partington  (J.C.S.,  1927, 
1930—1936;  cf.  A.,  1897,  ii,  370).— The  supposed 
phosphorus  suboxide  produced  by  the  action  of 
phosphorus  trichloride  on  phosphorous  acid  is  shown 
to  be  a  variable  mixture  of  finely-divided  amorphous 
phosphorus  with  adsorbed  phosphorous  acid.  The 
oxygen  present  is  insufficient  for  the  formula  P20. 

C.  W.  Gibby. 

Reduction  of  arsenic  compounds  in  acid  and  in 
alkaline  solution  by  sodium  hyposulphite.  Pro¬ 
duction  of  sodium  arsenohyposulphite.  • 

Farmer  and  J.  B.  Firth  (J.C.S.,  1927,  2010—2021).— 
In  the  reduction  of  sodium  arsenate  by  sodium 
hyposulphite  in  cold  aqueous  solution,  sodium 
arsenohyposulphite,  Na3As(S204)3,  is  formed.  When 
this  decomposes  in  presence  of  sodium  sulphite, 
sodium  arsenothiosulphate  is  produced  as  an  inter¬ 
mediate  compound,  the  final  product  containing 
arsenious  sulphide  (cf.  A.,  1926,  256). 

C.  W.  Gibby. 
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Double  sulphates  of  bismuth  and  the  alkali 
metals,  I.  Sulphates  of  bismuth  and 
potassium,  V.  Caglioti  and  A.  Stolfi  (Atti  R. 
Accad.  Lincei,  1927,  [vi],  5,  S96 — 901). — A  relation¬ 
ship  is  sought  between  the  double  sulphates  of 
bismuth  with  tho  alkali  metals  and  those  of  the 
rare  earths  (cf.  Zambonini  and  others,  this  vol.,  949). 
Crystals  which  separated  from  solutions  of  bismuth 
nitrate  in  nitric  acid  to  which  potassium  sulphate 
solution  (1:1  and  1  :  3)  had  been  added  were  identical 
and  homogeneous,  having  the  composition 
Bi,(S04)3,3K2S04.  A  systematic  study  of  the  system 
Bi2(S04)3-K2S04-H20  at  25°  indicated  the  existence 
of  the  compound  K^Bi(S04)3  only.  It  is  stable  over 
a  wide  range,  being  in  equilibrium  in  solutions  con- 
taming  5-32 — 12*8%  of  potassium  sulphate.  Evidence 
suggesting  the  formation  of  a  basic  bismuth  sulphate 
was  obtained.  M.  Carlton. 

Reaction  of  tellurium  [with  thiocarbamide]. 
P.  Falciola  (Amnali  Chim.  Appl.,  1927,  17,  359 — 
300 ;  cf .  this  vol,,  952). — Tellurium  in  hydrochloric  acid 
solutions  is  not  precipitated  in  the  free  state  by 
thiocarbamide.  A  yellow  colour  is,  however,  pro¬ 
duced  at  a  concentration  of  2  in  10s,  and  at  higher 
concentrations  a  yellow  substance,  m.p.  165°  (decomp.), 
containing  carbon,  nitrogen,  chlorine,  sulphur,  and 
tellurium,  separates.  On  adding  ether  and  potassium 
xanthate,  a  red  ethereal  solution  is  obtained,  from 
which  tellurium  separates  as  a  black  solid;  a  red 
crystalline  substance  is  also  obtained. 

E.  W.  Wignall. 

Complex  chromium  salts.  A.  del  Campo,  F. 
Manzano,  and  A.  Mallo  (Anal.  Fis.  Quim,,  1927, 
25,  186 — 193). — Hexa-aquochromie  chloride  may  be 
obtained  by  the  action  of  hydrogen  chloride  on  a 
solution  of  violet  chromic  sulphate  at  a  low  tem¬ 
perature.  Weinland’s  violet  chromic  chlorosulphate 
may  be  obtained  by  the  action  of  hydrogen  chloride 
on  a  cold  concentrated  solution  of  the  violet  chromic 
sulphate.  Penta-aquochromic  chloride  may  be 
obtained  by  saturating  with  hydrogen  chloride  an 
aqueous-ethereal  solution  of  Recoura’s  green  chromic 
chloroBulphate,  Ct[C1(H20)5]S04,H20.  The  third  non- 
electrolytic  member  of  Werner’s  series,  [CrCl2(H20)3], 
is  obtained  by  the  action  of  hydrogen  chloride 
on  a  solution  of  the  green  chromic  chloride, 
[CrCl2(H20)4]Cl,H20,  at  90 — 100°  under  pressure. 
The  new  compound  is  very  hygroscopic. 

G.  W.  Robinson, 

Gaseous  reduction  of  tungsten  and  molyb¬ 
denum  oxides.  E,  W.  Engle. — See  B.,  1927,  680. 

Reaction  of  incandescent  tungsten  with  nitro¬ 
gen  and  with  water  vapour.  C.  J.  Smithells  and 
H.  P.  Rooksby  (J.C.S.,  1927,  1882—1888).— The 
dark  brown  deposit,  d  5-0:[:(b5,  formed  in  high- 
wattage  gas-filled  incandescence  lamps  does  not 
contain  tho  oxides  W03,  W»05,  W02,  or  metallic 
tungsten,  but  consists  of  the  nitride  WN2  (of.  Lang¬ 
muir,  A.,  1913,  ii,  859).  It  burns  in  air  to  tungstic 
oside  and  when  heated  evolves  nitrogen  and  oxygen. 

in  the  reaction  with  water  vapour  a  black  deposit 
is  formed,  which  was  shown  by  X-ray  examination 
0  C0n31st  of  metallic  tungsten  onlv.  This  confirms 
angmuir  s  conclusion  (B.,  1926,  550)  that  atomic 


hydrogen  produced  at  the  surface  of  the  hot  metal 
reduces  tho  oxides  of  tungsten  at  a  lower  temperature. 

C.  W.  Gtbby. 

Action  of  gaseous  hydrogen  chloride  on 
tungsten  compounds.  V.  Sbitzen  and  L.  Kasch- 
tanov  (J.  Russ.  Phys.  Chem.  Soc.,  1926,  58,  1230 — 

1251). — See  this  vol.,  33. 

Complex  nitric  oxide  compounds  and  so- 
called  univalent  iron.  H,  Reihlen  and  A.  von 
Friedolsheeh  (Annalen,  1927,  457,  71 — 82). — The 
reaction  between  ferrous  hydroxide,  nitric  oxide,  and 
ethyl  mercaptan  (Hofmann and  Wiede,  A. ,  1895,  ii,  317, 
451)  may  be  written  :  2Fe(OH),  -f-  2NO  -f  EtSH  — 

Fe(OH)3  +  H20  +  (j  ^>Fe*SEt.;.  Hofmann  and 

Wiede’s  yield  (25%)  is  increased  to  82%  by  carrying 
out  the  reaction  in  a  closed  vessel  under  special 
conditions,  but  a  quantitative  yield  is  prevented  by 
oxidation  of  some  of  the  mercaptan  to  disulphide 
by  the  ferric  hydroxide.  By  using  excess  of  mer¬ 
captan  and  nitric  oxide  according  to  the  equation  : 
2Fc(0H)2+4N0+4EtSH=2(N202)Fc-SEt+Et2S2+ 
4H20,  a  yield  of  93%  is  obtainable.  The  ethyl 
bishyponitritoferrisulphide,  m.  p.  78°,  is  isolated  by- 
extracting  the  water- insoluble  products  with  alcohol 
and  ether,  the  residue  being  ferric  hydroxide  free 
from  ferrous  compounds.  The  compound  is  bi- 
molecular  and  has  probably  the  structure, 

n.  ^'>Fe<^^j>Fe<'^  n. ,  which  accounts  for  its 

non-formation  from  hyponitrites,  since  these  have  an 
anti-configuration.  Manchot’s  suggestion  (Manchot 
and  Gall,  A.,  1926,  694,  698;  Manchot  and  Linckh, 
ibid.,  452,  453)  that  the  nitric  oxide  complex  is 
always  null-valent  is  rejected,  and  Roussin’s  salt, 
Fe4(NO)7S3Iv,  is  formulated 
[(N,02),Fe  Fe"(N0)-S,Fe.,'"(N20„)2— 

Fe"{NO)  S2Fe2'"(H202)2]K2. 
The  formation  of  Hofmann  and  Wiede’s  compound 
according  to  the  second  of  the  above  equations  w-ould, 
on  Manchot’s  view,  involve  the  reduction  of  bivalent 
to  univalent  iron  by  ethyl  mercaptan. 

C.  Hollins. 

Application  of  a  general  method  for  the  syn¬ 
thesis  of  silicates  to  iron  and  neodymium.  A. 
D  uboin  (Compt .  rend . ,  1 927 , 185 , 416 — 41 7) . — Silicates 
of  neodymium  and  of  iron  have  been  prepared  by 
fusion  of  the  respective  oxides  with  normal  or  acid 
potassium  fluoride  and  silica.  Crystalline  compounds 
of  the  formulse  Hd203,3K20,9Si02  and 
HdaOa^K^OJSiOa"  (containing  potassium  chloride 
and  fluoride)  have  been  isolated.  C.  W.  Gibby, 

Cyanogen  compounds  of  the  platinum  metals. 
F.  Kjrauss  [with  G.  Schrader]  (Z.  anorg.  Chem., 
1927,  165,  59— 72).— The  following  cyanoruthe?iites, 
in  which  ruthenium  is  bivalent,  have  been  prepared  : 


Ag4LXvmui'i;6j,a;jx2w,  * i3,  and  the 

brucine  and  strychnine  salts  of  the  acid  H4[Ru(CN)6]. 
The  compound  K4[Ru(CN)G]  and  its  trihydrate  have 

been  further  investigated.  H.  F.  Ghxbe. 

eis-frans-Isomerism  among  metallic  salts  of 
the  type  RJYFDC,.  F.  Kradss  and  F.  Brodkorb 
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(Z.  anorg.  Chem.,  1927,  165,  73 — 78). — The  cis- 
and  (r;r» ,5-forms  of  the  compounds  C5H5N,PdCl2, 
(NH2Et)2,PdCl2,  and  (NHs)2,PdCl2  have  been  pre¬ 
pared,  and,  with  the  exception  of  iranA-diamminodi- 
chloropalladium,  which  is  decomposed  by  water,  are 
shown  to  exist  as  single  molecules  in  aqueous  solution. 

H.  F.  Gillbe. 

Preparation  of  electrically  pure  water.  E.  F. 
Krause  and  A.  V.  Novosselov  (J.  Russ.  Phys.  Chem. 
Soc.,  1926,  58,  1222 — 1229). — A  simple  method  of 
preparing  pure  water  in  the  laboratory  is  described, 
whereby  a  tin  still  containing  60  litres  of  ordinary 
distilled  water  yields  20 — 25  litres  of  water  having  an 
electrical  conductivity  of  0-7 — 0-9  X 10"6  ohm-1.  Flo 
chemicals  are  used  in  this  method.  When  air  free 
from  carbon  dioxide  is  passed  through  the  water, 
the  conductivity  falls  to  0-2 — 0-3  X  10"°  ohm-1,  and 
this  value  remains  constant  for  10 — 12  days.  Dis¬ 
solved  nitrogen  does  not  raise  the  conductivity  of  the 
water.  When  contained  in  a  glass  flask,  oxygen 
raises  the  conductivity  to  an  indeterminate  value, 
but  in  quartz  the  conductivity  is  not  raised.  Pure 
hydrogen,  whatever  the  source,  raises  the  conductivity 
to  a  constant  value.  E.  Rothsteen. 

Chlorination  of  ilmenite.  Y.  F.  Krieger. 
Chlorination  of  titanium  carbide.  M.  S.  Mak¬ 
simenko  and  A.  Eliseev.  Production  of  titanium 
carbide.  M.  S.  Maksimenko.  Production  of 
titanium  dioxide,  carbide,  and  tetrachloride. 
V.  S.  Suirokomskii. — See  B.,  1927,  701. 

Preparation  of  titanium  tetrachloride,  (n) 
K.  F.  Beloglazov,  (6)  S.  I.  Oreshkin. — See  B., 
1927,  652. 

[Preparation  ofj  vanadium.  J.  W.  Marden 
and  M.  N.  Rich.— See  B,  1927,  657. 

Apparatus  for  microanalysis.  C.  Van  Zijp 
(Pharm.  Weekblad,  1927,  64,  916 — 919). — Apparatus 
for  filtering,  subliming,  receiving  and  measuring 
distillates,  testing  for  carbonates,  extraction  with 
warm  solvents,  extraction  with  ether,  and  distillation 
is  described.  S.  I.  Levy. 

Nitrometer  for  small  volumes  of  gas.  A. 
Klemenc  and  E.  Hayek  (Z.  anorg.  Chem.,  1927, 165, 
157 — ICO). — A  nitrometer  for  determining  the  quantity 
of  nitrogen  present  in  very  dilute  solutions  of  nitric 
and  nitrous  acids  is  described.  H.  F.  Gillbe. 

Determination  of  the  gas  content  of  molten 
metals.  A.  Wuster  and  E.  Pivovarsky. — See  B., 

1927,  681. 

Determination  of  pn  value.  K.  Wolf  (Collegium, 
1927,  370 — 397). — Experiments  were  performed  with 
various  electrodes,  viz.,  glass  electrodes  of  the  original 
Haber  type,  glass  drawn  over  smooth  metallic  wires, 
smooth  metal  electrodes,  and  bimetallic  electrode 
systems.  Glass  electrodes  and  smooth  metal  electrodes 
proved  more  suitable  for  extrapolation  measurements 
and  for  obtaining  titration  curves.  An  easily  -worked 
soda  glass  of  low  m.  p.  is  more  suitable  than  potash 
or  lead  glass.  Highly  sensitive  quadrant  or  binant 
electrometers  were  not  satisfactory  with  these 
electrodes  and  a  specially  constructed  electrode  valve 
was  therefore  used  for  measuring  the  P.D. 

D.  Woodroffe. 


[Apparatus  for  microchemical]  methods.  VII. 
L.  Pincussen  (Biochem.  Z.,  1927.  186,  28 — 35). — A 
quinhydrone  micro-electrode  and  a  micro-titration 
burette  are  described,  and  the  Barcroft  differential 
manometer  as  modified  by  Verzar  (A.,  1925,  i,  178) 
is  further  modified.  P.  W.  Clutterbuck. 

Use  of  chromate  solutions  as  comparison 
solutions  in  colorimetric  measurements.  H. 
Jorgensen  (Biochem.  Z.,  1927,  186,  4S5 — 489). — 
Dilute  aqueous  chromate  or  dichromate  solutions 
have  no  definite  colour,  since  the  tone  is  dependent 
on  the  pn  of  the  solution.  It  is  incorrect,  therefore, 
to  use  these  solutions  directly  as  comparison  solutions 
for  colorimetric  determinations  or  as  standards  in  the 
indicator  methods  for  pn  determination.  If  a  buffer 
solution  is  used  to  dissolve  the  chromate  or  dichromate, 
the  solution  has  a  definite  hue,  and  suitable  tints 
between  red  and  yellow  can  be  obtained  by  varying 
the  pn  of  the  solution.  A.  Wormall. 

Determination  of  hardness  and  alkalinity  of 
water.  H.  Vignal. — See  B.,  1927,  670. 

Colorimetric  determination  of  perchlorate. 
Junck  and  Kupper. — See  B.,  1927,  701. 

Separation  and  determination  of  mixtures  of 

iodide,  bromide,  and  chloride.  0.  Chick. — See 
B.,  1927,  651. 

Analysis  of  mixed  acid.  Loriette  and  Jovinet. 
—See  B.,  1927,  700. 

Detection  [and  determination]  of  selenium.  P. 
Falciola  (Annali  Chim.  Appl.,  1927, 17,  357—358).— 
Selenium  contained  in  a  hydrochloric  acid  solution 
gives  with  thiocarbamide  a  red  colour  at  a  concen¬ 
tration  of  1  in  10°,  and  at  higher  concentrations 
separates  in  the  free  state  and  may  be  weighed  and 
quantitatively  determined.  Other  elements  do  not 
react,  except  copper,  which  gives  with  thiocarbamide 
an  insoluble  compound,  soluble,  however,  in  a  large 
excess  of  the  reagent.  By  rapid  filtration,  selenium 
may  be  separated  from  tellurium  if  this  is  present 
(see  this  vol.,  951).  E.  W.  Wignall. 

Determination  of  nitrogen  by  the  Davis-Lunge 
method.  A.  Pinkus  and  J.  Jacobi  (Bull.  Soc. 
chim.  Belg.,  1927,  36,  448— 168).— The  determination 
of  the  nitrogen  content  of  nitrates  and  nitrites  by 
measuring  the  volume  of  nitric  oxide  evolved  on 
shaking  the  substance  with  sulphuric  acid  and  mer¬ 
cury  invariably  yields  low  results,  the  absolute  error 
increasing  with  the  amount  of  nitrate  or  nitrite  present 
and  with  the  concentration  of  the  sulphuric  acid 
employed.  With  acid  of  concentration  greater  than 
90%  very  erratic  results  are  obtained,  probably  due 
to  adsorption  of  nitric  oxide  by  the  mercurous 
sulphate  formed  in  the  reaction.  Errors  are  also 
caused  by  the  varying  solubility  of  the  nitric  oxide 
in  the  acid  liquor  and  by  neglecting  the  appreciable 
vapour  tension  of  the  liquid  phase.  Comparable 
results  are  obtained  by  the  process  only  when  a 
blank  determination  is  carried  out  under  precisely 
the  same  conditions  as  the  analysis  proper,  using 
a  quantity  of  pure  potassium  nitrate  containing 
about  the  same  quantity  of  nitrogen  as  the  sample 
and  making  allowance  for  the  deficiency  found. 

A.  R.  Powell- 
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Determination  of  very  small  amounts  of 
yellow  phosphorus  in  red  phosphorus.  R.  H. 
Kray.— See  B.,  1927,  701. 

Titration  of  the  ammonium  phosphomolyb- 
date  precipitate  (Lorenz  method)  with  sodium 
hydroxide  in  the  presence  of  formaldehyde.  F. 

Scheffer  (Landw.  Versuchs-Stat.,  1927,  105,  335 — 
343). — The  precipitate  is  washed  on  a  Gooch  crucible 
with  0-5 — 1%  sodium  sulphate  solution,  until  the 
washings  are  neutral  to  litmus.  The  crucible  and 
precipitate  are  placed  in  a  flask  with  excess  of  0-042V- 
sodium  hydroxide  solution.  The  flask  is  shaken  until 
all  the  precipitate  is  dissolved,  5  c.c.  of  40%  form¬ 
aldehyde  solution  are  added,  and  the  liquid  is  titrated 
immediately  with  0-1  Ar-hydrochloric  acid  using  phenol- 
phthalein  as  indicator.  A.  G.  Pollard. 

Determination  of  silicon  in  ferrosilicon.  L. 

Deutsch. — See  B.,  1927,  703. 

Electrolytic  determination  of  alkali.  P.  Dross- 
bach  (Z.  anorg.  Chem.,  1927,  165,  149 — 156). — 
Hildebrandt’s  method  for  the  electrolytic  determin¬ 
ation  of  alkalis  yields  accurate  results.  A  convenient 
form  of  apparatus  is  described.  H.  F.  Gillbe. 

Conversion  of  alkali  chlorides  into  carbonates 
by  the  action  of  oxalic  acid.  L.  N.  Muravlev  (Z. 
anorg.  Chem.,  1927,  165,  137 — 141). — In  view  of  the 
incomplete  conversion  of  alkali  chlorides  into  carbon¬ 
ates  by  oxalic  acid  the  method  cannot  be  employed 
for  the  determination  of  the  alkalis.  H.  F.  Gillbe. 

Analysis  of  the  simpler  glasses.  W.  H. 
Withey.— See  B.,  1927,  654. 

Analysis  of  glasses.  V.  Dimbleby. — Sec  B., 
1927,  654. 

Analysis  of  refractories.  W.  J.  Rees. — See  B., 

1927,  654. 

Analysis  of  silicate  slags.  T.  P.  Colclough. — 

See  B.,  1927,  654. 

Electrolytic  determination  of  zinc  in  solutions 
acid  with  sulphuric  acid.  R.  Belasio  and  E. 
Mellana  (Annali  Chim.  Appl.,  1927, 17,  336—346).— 
Zinc  can  be  accurately  determined  electrolytically  in 
the  presence  of  dilute  sulphuric  acid  if  an  anode  of 
lead  peroxide  is  used.  The  latter  may  be  supported 
on  a  platinum  spiral  or  deposited  (by  electrolysis  of 
a  40%  lead  nitrate  solution  by  a  0-2  amp.  current) 
on  a  cylinder  of  platinum  gauze.  The  zinc  is  deposited 
using  such  an  anode,  a  Winkler  copper  cathode,  or, 
better,  a  cathode  of  amalgamated  brass,  and  a  current 
of  0-4 — 0-5  amp.  at  3-5  volts,  as  a  compact  crystalline 
mass ;  no  measurable  quantity  of  lead  is  deposited, 
and  deposition  is  successful  in  presence  of  sodium  or 
ammonium  sulphate,  or  of  disodium  phosphate.  The 
method  has  been  tested  on  metallic  zinc,  brass,  bronzes, 
German  silver,  and  zinc  minerals.  E.  W.  Wignall. 

Sensitive  microchemical  reactions  for  cad¬ 
mium  salts.  A.  Martini  (Anal.  Asoc.  Quim.  Argon- 
,  a\1927,  15,  52 — 56). — To  a  drop  of  1%  cadmium 
chloride  solution  on  a  slide  an  equal  quantity  of 
saturated  sodium  bromide  solution  is  added.  On 
a  c  mg  a  little  concentrated  brucine  acetate  solution 
y  means  of  a  gold  pen  a  white  precipitate  is  formed 


consisting  of  characteristic  crystals.  If  quinine 
acetate  is  substituted  for  brucine  acetate,  a  character¬ 
istic  crystalline  precipitate  is  also  obtained.  Photo¬ 
micrographs  of  the  crystalline  compounds  are  given. 

G.  W.  Robinson. 

Confirmatory  test  for  aluminium.  W.  J. 

Allardyce  (J.  Amer.  Chem.  Soc.,  1927,  49,  1991). — 
The  washed  aluminium  hydroxide,  free  from  chrom¬ 
ium  and  zinc,  is  dissolved  in  hydrochloric  acid  and 
reprecipitated  with  a  slight  excess  of  ammonia  solu¬ 
tion.  One  drop  of  a  saturated  solution  of  alizarin  in 
concentrated  acetic  acid  is  then  added.  The  alumin¬ 
ium  hydroxide  settles  out  carrying  the  pink  colour 
with  it  and  leaving  the  solution  colourless. 

S.  K.  Tweedy. 

Thioglycollic  acid  as  a  colour  test  for  iron. 
E.  Lyons  (J.  Amer.  Chem.  Soc.,  1927,  49,  1916 — 
1920). — To  about  5  c.c.  of  neutral  or  slightly  acid 
solution,  free  from  oxidising  agents,  1  drop  of  thio¬ 
glycollic  acid  is  added  and  0-5  e.e.  of  strong  aqueous 
ammonia  solution.  If  ferrous  or  ferric  iron  is  present 
in  a  concentration  of  1  part  in  5  X  10s  or  greater,  a 
purple  or  pink  colour  immediately  develops ;  at  lower 
concentrations  (down  to  1  part  in  107)  the  colour 
develops  within  5  min.  A  test  with  thiocyanate  may 
be  made  first,  and  the  above  test  afterwards  applied 
to  the  same  solution.  Contrary  to  the  views  of 
Andreasch  (A.,  1880,  236)  and  Claesson  (A.,  1881, 
646)  the  mechanism  is  probably :  (i)  2Fe‘"-f 

2HS-CH2-CO,H  — X  2Fe"+(-S-CHvC02H)2";  (ii) 
Fe"+(-S-CH2-C02H)2"  — X  Fe(S-C%C02H),  — ^ 
Fe(S,CH2*C02)2",  When  ferric  iron  is  present,  re¬ 
action  (i)  takes  place ;  ferrous  ion  forms  the  colourless 
ferrous  thioglycollic  acid  complex,  which  gives  a 
coloured  ion  on  addition  of  alkali.  The  method  may 
be  applied  quantitatively;  its  delicacy  is  unaffected 
by  the  presence  of  most  salts.  S.  K.  Tweedy. 

Titanous  chloride  for  the  determination  of 
iron  and  of  chloric  acid.  P.  S.  Brallier. — See  B., 
1927,  652. 

Detection  of  chromium  by  oxidation  with 
chlorine  or  bromine  in  presence  of  silver  nitrate. 
E.  Posner  (Z.  anorg.  Chem.,  1927,  164,  407 — 408; 
cf.  this  vol.,  37). — Chromium  may  be  detected,  even 
in  presence  of  considerable  amounts  of  iron  and 
manganese,  by  adding  to  0-5  c.c.  of  the  solution 
5  c.c.  of  2Ar-silver  nitrate  and  0-5  c.c.  of  bromine 
water  or,  preferably,  1  c.c.  of  chlorine  water,  boiling 
for  1  min.,  adding  a  slight  excess  of  2Ar-ammonia 
solution,  filtering,  and  precipitating  silver  chromate 
from  the  filtrate  with  nitric  acid.  If  the  result  is 
negative,  the  precipitate  should  be  treated  with 
ammonia,  and  the  solution  neutralised  with  nitric 
acid,  as  the  precipitate  sometimes  carries  down  with 
it  the  whole  of  the  chromium.  R.  Cu thill. 

Separation  of  chromium,  tungsten,  molyb¬ 
denum,  and  vanadium.  E.  Cremer  and  B, 
Fetkenheuer. — See  B.,  1927,  704. 

Potentiometric  titration  of  molybdenum. 
H.  Brintzinoer  and  F.  Oschatz  (Z.  anorg.  Chem., 
1927,  165,  221 — 224). — The  optimum  conditions  for 
the  potentiometric  titration  of  molybdenum  are 
obtained  as  follows  :  to  20  c.c.  of  the  (sodium) 
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molybdate  solution  are  added  50  c.e.  of  hydrochloric 
acid  and  50  c.c.  of  water ;  the  hot  solution  is  saturated 
with  potassium  chloride,  and  the  dissolved  oxygen 
removed  by  boiling  the  solution,  through  which  is 

passing  a  slow  current  of  carbon  dioxide,  rendered 
free  from  oxygen  by  passage  through  chromous 

chloride  solution.  The  solution  is  then  titrated  with 
O’liV-chromous  chloride  solution,  employing  a  plat¬ 
inum  wire  as  electrode.  A  sharp  fall  in  potential 
indicates  the  total  conversion  of  MoVJt  into  Mo7,  whilst 
a  second  sharper  fall  occurs  when  molybdenum  is 
converted  completely  into  the  tervalent  state. 

H.  F.  Gillbe. 

Determination  of  tungsten  in  ferro-tungsten 
and  tungsten  steels.  L.  Moser  and  K.  Schmidt. — 
See  B.,  1927,  656. 

Separation  of  hafnium  and  zirconium  by 
precipitation  of  the  phosphates  from  sulphuric 
acid  solutions.  J.  H.  de  Boer  (Z.  anorg.  Cliem., 
1927,  165,  16 — 20).— The  mixture  of  hafnium  and 
zirconium  phosphates  is  converted  into  hydroxide  by 
dissolution  in  acid  and  precipitation  with  potassium 
hydroxide.  The  washed  precipitate  is  dissolved  in 
concentrated  sulphuric  acid  and  a  solution  in  con¬ 
centrated  sulphuric  acid  of  a  quantity  of  the  phosphate 
mixture  equal  to  that  employed  in  the  first  operation 
is  added.  On  dilution  of  the  solution  with  twice  its 
volume  of  water  a  precipitate  of  the  mixed  phosphates 
is  obtained  and  is  treated  in  the  same  manner  as  the 
original  mixture,  The  zirconium  and  hafnium  re¬ 
maining  in  the  solution  are  precipitated  as  phosphates 
by  the  addition  of  phosphoric  acid.  From  a  mixture 
of  phosphates  containing  hafnium  to  the  extent  of 
20%  of  the  total  content  of  metal  a  first  fraction  can 
be  obtained  containing  30%  of  hafnium.  After  about 
eight  fractionations  pure  hafnium  phosphate  is 
obtainable.  When  the  phosphate  mixture  contains 
only  2%  of  hafnium  12- — 15  operations  are  required, 
whereas  by  the  earlier  method  of  precipitation  of 
phosphates  from  oxalic  acid  solution  26  fractions  were 
necessary.  H.  F.  Gillbe. 

Separation  of  hafnium  and  zirconium  by 
fractional  decomposition  of  the  complex  phos- 
phatofluoro-hafnates  and  -zirconates.  J.  H.  de 
Boer  and  P.  Koets  (Z.  anorg.  Chem.,  1927,  165, 
21 — 30). — To  a  mixture  of  zirconium  and  hafnium 
phosphates  dissolved  in  a  solution  of  hydrogen 
chloride  and  ammonium  hydrogen  fluoride  containing 
free  phosphoric  acid,  sufficient  borax  is  added  to 
precipitate  as  phosphate  about  half  of  the  metal 
present.  The  precipitate  is  redissolved  and  repre- 
cipitatcd  in  the  same  manner.  After  eight  operations, 
starting  from  a  mixture  containing  hafnium  to  the 
extent  of  20%  of  the  total  metal  present,  the  pre¬ 
cipitate  contains  85%  of  hafnium.  H.  F.  Gillbe. 

Analysis  of  antimony  alloys.  H.  Vignal. — See 
B.,  1927,  725. 

Rontgen  apparatus  for  crystallographical 
investigations  in  the  chemical  laboratory.  J. 
Bomi  (Kolloid-Z;,  1927,  42,  285— 287).— A  simple 
and  easily  manipulated  apparatus  for  rontgeno- 
graphical  investigations  consists  of  three  separate 
parts :  the  source  of  high  tension,  the  X-ray  tube, 


and  the  camera.  The  X-ray  tube  is  of  chromium 
steel  and  glass,  and  may  be  used  with  either  gas 
cathode  or  heated  cathode.  Various  types  of  Debye- 
Seherrer  camera  may  be  used,  adapted  for  the 
investigation  of  streaming  sols,  thin  films,  or  fibres, 
for  working  in  dry  air  or  in  air  with  constant  water- 
vapour  pressure,  L.  L.  Bircumshaw. 

Hot  wire  vacuum  gauge.  A.  M.  Skellett  (J. 
Opt.  Soe.  Amer.,  1927,  15,  56 — 58).— A  modified 
form  of  Pirani  hot  wire  gauge,  allowing  changes  in 
pressure  to  be  automatically  plotted  against  time,  is 
described.  W.  E.  Downey, 

Absolute  manometer  for  low  pressures.  W.  H. 
Rodebush  and  C.  C.  Coons  (J.  Amer.  Chem.  Soe., 
1927,  49,  1953 — 1955). — A  graphite  disc,  ground  to 
fit  on  to  the  end  of  a  glass  tube  leading  to  the  vacuum 
pump,  is  suspended  from  a  piece  of  soft  iron  enclosed 
in  glass  and  attached  to  a  quartz  arm.  The  whole  is 
enclosed  in  a  glass  vessel,  which  has  a  coil  of  wire 
wound  round  that  portion  enclosing  the  soft  iron, 
and  is  attached  to  the  apparatus.  The  coil  current 
necessary  to  raise  the  disc  from  its  seat  is  a  measure 
of  the  gas  pressure  on  the  disc.  The  pressure  range 
is  about  the  same  as  that  of  the  MacLeod  gauge, 
against  which  the  manometer  is  conveniently  cali¬ 
brated.  It  can  also  be  calibrated  absolutely  by  plac¬ 
ing  weights  on  the  disc.  It  is  unsuitable  for  use 
where  escape  of  gas  from  the  apparatus  must  be 
avoided.  S.  K.  Tweedy. 

Low-pressure  value.  M.  F.  Peters  and  E.  H. 
Klein  (J.  Opt.  Soc.  Amer.,  1927,  15,  59 — 61). — 
Lead  solder  is  melted  in  a  pyrex  glass  U-tube  and 
allowed  to  solidify.  By  taking  advantage  of  the 
comparatively  wide  difference  in  the  coefficients  of 
expansion  of  the  glass  and  of  the  solder,  the  opening 
between  the  solder  and  tho,  glass  may  be  varied. 
This  variable  opening  may  be  used  as  a  gas  valve 
at  low  pressures.  W.  E.  Downey. 

Differential  dilatometer  for  the  determination 
of  volume  changes  during  solidification.  C.  J. 
Smith  (Proc.  Roy.  Soc.,  1927,  A,  115,  554 — 570). — 
Measurements  have  been  made  with  a  new  dilato¬ 
meter,  which  is  described,  of  the  volume  change _ on 
freezing  of  the  lead-tin  and  bismuth-tin  eutectics, 
and  it  is  found  that  the  contraction  on  solidification 
for  the  lead-tin  eutectic  is  2-5%,  and  the  expansion 
on  solidification  for  the  bismuth-tin  eutectic  is  0-8%. 
The  volume  changes  associated  with  the  freezing  of 
pure  tin  are  also  recorded.  L.  L.  Bircumshaw. 

Rotating  adiabatic  calorimeter.  Surface 
energy  and  heat  of  dissolution  of  sodium 
chloride.  II.  S.  G.  Lipsett,  F.  M.  G.  Johnson, 
and  0.  Maass  (J.  Amer.  Chem.  Soc.,  1927  ,  49, 1940— 
1949). — The  calorimeter  previously  described  (this 
vol.,  520)  is  modified  so  that  the  salt  is  not  exposed 
to  water  vapour  before  dissolution  occurs.  The  heats 
of  dissolution  of  sodium  chloride  at  20°  were  deter¬ 
mined  at  concentrations  up  to  saturation.  An 
indirect,  but  accurate,  method  of  calculating  the 
specific  heats  of  solutions  from  the  temperature 
coefficients  of  the  heats  of  dissolution  is  described, 
ATalucs  are  tabulated  for  the  complete  concentration 
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range  of  sodium  chloride.  The  mean  value  of  the 
surface  energy  of  this  salt  is  386  ergs/cm.2  at  25°. 

S.  K.  Tweedy. 

{Prevention  of  bumping  during]  high  vacuum 
distillation.  E.  S.  West  (J.  Amer.  Chem.  Soc., 
1927,  49,  2118). — Sufficient  glass  wool  is  placed  in 
the  distillation  flask  to  extend  slightly  above  the 
surface  of  the  liquid  or  syrup.  -  S.  K.  Tweedy. 

Purification  of  toluene  for  thermo-regulators. 
G.  D.  Bead  and  B.  L.  Souther  (J.  Amer.  Chem.  Soc., 
1927,  49,  1994). — The  toluene  is  boiled  with  a  1% 
sodium  amalgam  under  a  reflux  condenser,  decanted, 
washed,  and  distilled.  S.  K.  Tweedy. 

Ultra-filter.  R.  S.  Aitken  and  H,  D.  Kay  (J. 
Physiol.,  Proc.  Physiol.  Soc.,  1927,  62,  xxix). — The 
apparatus  is  designed  for  the  ultra-filtration  of  3 — 5 
c.c.  of  undiluted  serum  or  plasma  through  cellophane 
at  pressures  up  to  6  atm.,  giving  0-5  c.c.  or  more  of 
protein-free  ultra-filtrate  in  2  hrs. 

A.  A.  Eldridge. 


Colorimeter  lamp.  H.  D.  Kay  (J.  Physiol.,  Proc. 
Physiol.  Soc,,  1927,  62,  xxxi). — A  simple  form  of 
lamp,  in  which  the  light  is  reflected  from  a  white 
paper  surface,  is  described.  A.  A.  Eldridge. 

Laboratory  apparatus  for  the  electrolytic 
preparation  of  oxygen  and  of  ozone.  0.  R. 
Wtjlf  (J.  Opt.  Soc.  Amer.,  1927,  15,  119—124).— 
An  apparatus  for  the  electrolytic  preparation  of 
oxygen  from  alkaline  solutions  at  a  high  rate  and  in 
a  reasonable  state  of  purity  is  described.  A  con¬ 
venient  form  of  electrolytic  ozone  generator  using 
dilute  sulphuric  acid  as  electrolyte  and  a  lead  anode 
is  also  described.  R.  A.  Morton. 

Proportion  of  nitrous  vapours  in  the  neigh¬ 
bourhood  of  arc  lamps.  J.  Dadlez  (Compt.  rend., 
1927,  185,  420 — 422). — The  concentrations  of  nitric 
acid  in  the  air  at  various  distances  from  an  arc  lamp 
have  been  determined.  Quantities  sufficient  to  pro¬ 
duce  irritation  of  the  mucous  membrane  are  found 
only  in  the  absence  of  efficient  ventilation. 

C.  W.  Gibby. 


Mineralogical  Chemistry. 


Rare  gases  of  some  thermal  springs  of 
Bulgaria.  N.  P.  Pf.ntchev  (Compt.  rend.,  1927, 
185,  511 — 513). — Three  thermal  springs  in  Bulgaria 
were  found  to  contain  nitrogen  (95-15 — 98-3%  by 
volume),  helium  (0-064 — 0-25%),  argon  (1-336 — 
1-56%),  and  traces  of  carbon  dioxide  and  oxygen. 
The  total  rare  gases  varied  from  1-40  to  1-81%  by 
volume  and  their  densities  varied  from  1-711  to  1-564 
g./litre.  The  combustible  gases  (calculated  as  hydro¬ 
gen)  ranged  from  0-3  to  3-21%,  and  the  radioactivities 
from  5-6  x  10~10  to  560  X  10-10  curie  per  litre  of  water, 
or  o0xl0~10  to  6100  Xl0-10  curie  per  litre  of  gas. 
The  proportions  present  of  the  various  gases  were 
in  accord  with  the  astrophysical  theory  of  Moureu 
and  Lepape.  J.  Grant. 

Diffusion  of  several  gases  and  salts.  Applic¬ 
ation  in  biology  and  industry.  M.  Ybgunov 
(Visti  Odeskogo  Sil’skogo-Gospodars’kogo  Inst., 
1925—1926,  No.  1,  81—90;  1926,  No.  2,  49—60).— 
The  water  of  the  Black  Sea  below  120 — 150  m.  is 
undisturbed.  Below  200  m.  the  salinity,  temperature, 
d,  and  high  hydrogen  sulphide  content  are  constant ; 
it  is  held  that  above  this  zone  sulphur  bacteria 
accumulate  -which  oxidise  the  hydrogen  sulphide  to 
sulphuric  acid.  Diffusion  experiments  discredit  the 
view  that  the  hydrogen  sulphide  is  formed  at  the  sea 
bottom  and  diffuses  upwards.  It  is  probably  formed 
throughout  the  whole  thickness  of  the  water  column, 
but  accumulates  only  where  it  cannot  be  oxidised. 

Chemical  Abstracts. 

Arsenic  content  of  East  Prussian  waters. 
«oy  and  W.  Rudolph  (Z.  angew.  Chem.,  1927,  40, 
45  948). — Samples  of  Baltic  water  contain  1  g.  of 
arsenic  per  1000  cubic  metres;  water  from  the 
rackish  shore  lakes  contains  from  one  to  four  times 

1‘!  uCrii  but  this  is  natural,  and  not  due  to  effluents  of 
.H-‘  p  factories  which  discharge  into  them.  The  muds 


from  the  lakes  are  very  much  richer  in  arsenic,  con¬ 
taining  from  2  to  30  g.  per  ton  of  dry  weight ;  this 
enrichment  is  attributed  to  the  extraction  of  arsenic 
from  the  water  by  the  minute  water  organiams. 

S.  I.  Levy. 

Occurrence  of  iodine  in  nature.  XL  Geo¬ 
chemistry  of  iodine.  II.  T.  von  Fellenberg 
(Biochem.  Z.,  1927,  187,  1 — 6).— Iodine  was  detected 
in  various  meteorites  and  in  sulphide  ores;  bromine 
was  sometimes  found  in  the  meteorites  but  not  in  the 
ores.  C.  R.  Harotgton. 

Mineralogical  composition  of  some  soils  of 
the  Netherlands.  J.  H.  Druif  (Proe.  K.  Akad. 
Wetensch.  Amsterdam,  1927,  30,  365 — 367). 

Effect  of  radon  on  the  solubility  of  lead 
uranate.  K.  C.  Bailey.— See  this  vol.,  928. 

Composition  of  crocidolite  (Cape  blue 
asbestos).  C.  J.  N.  Jourdan  (J.  Chem.  Met.  Min. 
Soc.  S.  Afr.,  1927,  27,  287— 289).— The  complete 
analysis  of  eight  samples  of  crocidolite  from  different 
localities  in  the  Cape  Province,  South  Africa,  is  given 
together  with  details  of  colour  and  texture  of  fibres. 
Seven  of  the  samples  were  remarkably  concordant  in 
composition  although  coming  from  widely  separated 
districts,  the  figures  for  the  different  constituents 
varying  within  the  following  limits  :  Si02  50-5 — 52-9, 
Fe„0,  17-5—21-0,  FeO  13-1—18*7,  CaO  0-65—0-9, 
MgO  2-3— 4-5,  Na„0  4-0— 4-5,  HaO  3—4%.  The 
colour  varied  from  light  blue  to  dark  lavender-blue 
and  the  texture  of  the  fibres  from  rather  harsh  to  soft 
and  silky.  A.  R.  Powell. 

Zeolites  of  the  natrolite  group.  A.  Cavtnato 
(Mem.  R.  Accad.  Lincei,  1927,  [vi],  2,  320 — 350). — 
The  percentage  loss  of  water  suffered  by  natrolite, 
scolecite,  and  mesolite  has  been  determined  for  tem¬ 
peratures  up  to  800°,  and  crystallographic  data  are 
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given  for  these  minerals  and  for  the  corresponding 
metazeolites  thus  formed.  Natrolite  loses  water 
slowly  to  260°  and  then  rapidly,  dehydration  being 
practically  complete  at  330° ;  scolecite  loses  approxim¬ 
ately  one  third  of  its  water  between  150°  and  190°,  and 
most  of  the  residue  between  330°  and  350° ;  the  curve 
for  mesolite  shows  slight  inflexions  only,  at  200°  and 
390°.  The  rate  and  amount  of  absorption  of  water 
vapour  at  8 — 10  mm.  and  at  the  ordinary  temperature 
characterising  the  substances  produced  by  heating 
these  minerals  at  temperatures  from  50°  to  800°  have 
also  been  determined.  Up  to  500°  natrolite  absorbs 
an  amount  approximately  equal  to  that  lost;  at 
higher  temperatures  of  calcining  the  amount  absorbed 
diminishes  rapidly.  When  heated  at  temperatures 
below  300°,  scolecite  absorbs  approximately  all  the 
water  lost,  but  above  350°  practically  no  water  is 
absorbed  by  the  product.  The  product  obtained  by 
heating  mesolite  below  250°  absorbs  the  water  lost; 
above  310°  practically  no  -water  is  absorbed.  The  loss 
of  -water  in  2  hrs.  at  250°  is  suggested  as  a  convenient 
method  of  identifying  these  minerals ;  natrolite  loses 
1-5%,  scolecite  4-5%,  and  mesolite  6-4%  of  the  initial 
weight.  It.  W.  Lunt. 

Dehydration  of  apophyllite.  A.  Cavinato  (Atti 
R.  Accad.  Lincei,  1927,  [vi],  5,  907— 910).— The 
diversity  of  results  of  previous  authors  on  the 
dehydration  of  apophyllite  on  heating  is  attributed, 
not  to  the  different  sources  of  the  mineral,  but  to 
insufficient  duration  of  heating  (cf .  preceding  abstract ; 
Colombo,  A.,  1907,  ii,  705;  Zambonini,  A.,  1909,  ii, 
154,  etc.).  The  dehydration  curve  now  obtained 
shows  that  the  water  from  the  apophyllite  is  evolved 
almost  entirely  between  200°  and  300°,  recalling  some 
of  the  zeolites  in  this  respect.  It  differs,  however, 
from  the  zeolites  in  the  slowness  of  dehydration  and 
also  in  not  returning  to  its  previous  water  content  on 
exposure  to  moist  air.  M.  Carlton. 

Pyromorphites  of  Braubach  (Nassau).  G. 
Carobbi  and  S.  Restaino  (Rend.  Accad.  Sci.  Fis. 
Mat.  Napoli,  1926,  [iii],  32,  17 — 27). — The  possibility 
of  isomorphic  substitution  of  lead  by  the  rare  earths 
in  pyromorphites,  vanadinites,  and  mimetites  has 
already  been  demonstrated  (cf.  A.,  1926,  811). 

A  sample  of  pyromorphite  from  Braubach  (Nassau) 


(Bowman,  Min.  Mag.,  1903,  13,  324)  contained 
La203,  Nd203,  Sm203,  0-019;  Ce2Os  0-002;  Y203  etc. 
0-024%.  For  the  exact  identification  of  the  rare- 
earth  elements  photographs  of  the  arc  spectrum  were 
taken  between  3200  and  4900  A.  The  elements 
present  were  :  yttrium,  lanthanum,  cerium,  neo¬ 
dymium,  samarium,  europium,  gadolinium,  dys¬ 
prosium,  erbium,  and  yttrium. 

The  total  amount  of  the  rare-earth  elements  is  small, 
but  this  is  not  surprising  since  it  has  been  shown  that 
the  possibility  of  substitution  of  lead  by  lanthanum 
in  the  pyromorphites  etc.  is  strictly  limited. 

M.  Carlton. 

Solubility  of  cassiterite.  H.  C.  Boydell  (Bull. 
Inst.  Min.  Met.,  Aug.,  1927.  15  pp.).— From  a  review  of 
the  literature  on  the  solubility  of  tin  oxide  in  various 
solvents  an  attempt  has  been  made  to  account  for  the 
alleged  secondary  enrichment  in  depth  of  tin  deposits 
in  Bolivia.  Two  theories  are  advanced,  one  based  on 
the  possibility  of  the  formation  of  colloidal  solutions 
of  tin  oxide  by  mechanical  means  involving  fine 
grinding  of  the  particles,  and  the  other  on  the  form¬ 
ation  of  colloidal  solutions  of  stannic  hydroxide  by 
hydrolysis  of  sulphate  or  phosphate  solutions  derived 
from  the  action  on  cassiterite  of  ferric  sulphate 
solutions  formed  by  the  oxidation  of  pyrites  with  or 
without  the  intermediate  formation  of  phosphoric 
acid  from  phosphate  minerals  in  the  vicinity. 

A.  R.  Powell. 

Pleochroic  baloes  in  cordierite.  C.  Makadevan 
(Indian  J.  Physics,  1927,  1,  445— 456).— A  number  of 
sections  of  cordierite  gneiss  from  South  India,  when 
studied  under  the  polarising  microscope,  were  found 
to  display  all  the  recognised  types  of  pleochroic  halo, 
including  embryonic  rings  and  normal,  emanation, 
over-exposed,  bleached,  and  dwarf  haloes.  Contrary 
to  the  observations  of  Joly  and  Fletcher  (Phil.  Mag., 
1910,  19,  630),  the  radii  of  these  haloes  agree  closely 
with  the  calculated  values  for  the  a-range  of  the 
members  of  the  uranium  and  thorium  series  in  the 
mineral,  the  discrepancies  between  observed  and 
calculated  values  being  no  greater  for  the  haloes  of 
cordierite  than  for  those  of  biotite.  M.  S.  Burr. 

Merua  meteorite.  G.  H.  Tipper  (Rec.  Geol. 
Survey  India,  1925,  56,  345— 35 1 ) .—Analyses  are 
recorded.  Chemical  Abstracts. 


Organic  Chemistry. 


Oxidation  of  u-triacontane.  F.  Francis  and 
N.  E.  Wood  (J.C.S.,  1927,  1897— 1902).— Synthetic 

n-triacontane,  b.  p.  304°  (corr.)/15  mm.,  m.  p.  66-5° 
(Petersen,  A.,  1906,  i,  331),  is  oxidised  by  air  in  the 
presence  of  5%  of  turpentine  in  a  manner  similar, 
both  in  the  nature  of  the  products  formed  and  in  the 
velocity  of  the  reaction,  to  that  of  paraffin  wax, 
m.  p.  55 — 56°,  or  the  pure  hydrocarbons  derived 
therefrom.  Triacontane  contains  12-1%  of  oxygen 
after  oxidation  at  95°  for  1009  hrs.  and  gives  (from 
100  g.)  unchanged  hydrocarbon  (21  g.),  carbon  dioxide 
(4-3  g.),  formic  acid  (0-6  g.),  other  acids  (64  g.),  and 
inert  compounds.  The  following  acids  were  isolated  : 


succinic  acid ;  cerotic  acid,  C26H5202,  identical  with 
that  prepared  from  beeswax ;  a  small  amount  of  an 
acid,  C24H4?02,  identical  with  that  formed  in  the 
oxidation  of  paraffin;  acids,  C20H40O2(  ?)>  m-  P-  1 
C16H3202  (?),  m.  p.  53-4°,  and  C22H4402,  m.  p.  68  . 
The  last  three  substances  were  isolated  by  conversion 
into  their  meth*'  i  esters  followed  by  fractional  dis¬ 
tillation  and  hydrolysis.  The  inert  products  include 
a  ketonic  alcohol  ( 1  dihydroxy-compound),  C.wIig<)bb, 
m.  p.  69°,  and  a  ketone,  0^11^0,  m.  p.  62-5°.  X-Ray 
analysis  of  the  latter  substance  shows  that  the  oxygen 
is  probably  attached  to  the  fourth  carbon  atom. 

It  is  suggested  that  triacontane  is  first  attacked  by 
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oxygen  at  tlie  fourth  {or  third)  carbon  atom  and 
yields  secondary  alcohols  which  are  progressively 
oxidised  to  ketones  and  to  acids,  and  are  simul¬ 
taneously  oxidised  to  polyoxy-compounds,  which  in 
ton  pass  to  a  mixture  of  monobasic  and  oxy-acids 
of  still  smaller  carbon  content.  G.  A.  C.  Gough. 

Activity  of  halogens  in  organic  compounds 
and  their  characteristic  behaviour.  B.  V.  Tronov 
(J.  Buss.  Phys.  Chem.  Soc.,  1926,  58,  1278 — 1301). — 
Various  organic  halogen  derivatives  (68  in  all)  have 
been  allowed  to  react  with  pyridine  and  piperidine  in 
sealed  tubes,  at  16 — 18°  generally,  but  in  the  more 
difficult  cases  at  220°.  The  speed  of  the  reaction  is 
taken  to  be  directly  proportional  to  the  amount  of 
halide  converted,  there  being  very  little  error  at  the 
beginning  of  the  reaction.  The  quantities  of  the 
components  of  the  reaction  were  as  1  :  1,  and  chloro¬ 
form  and  chlorobenzene  were  taken  as  standards  for 
the  speed  of  reaction  with  pyridine  and  piperidine 
respectively.  It  was  found  that  iodo-compounds  are 
the  most  reactive,  those  of  chlorine  the  least,  the 
difference  between  the  speeds  of  chloro-  and  bromo- 
eompounds  being  much  greater  than  between  the 
latter  and  iodo-compounds.  The  differences  are  much 
smaller  in  the  case  of  electronegative  radicals.  A 
long  carbon  chain  is  found  to  decrease  the  speed  of 
reaction,  especially  if  the  chain  is  branched  in  close 
proximity  to  the  halogen  atom.  A  phenyl  radical 
and  an  unsaturated  radical  raise  the  reactivity,  unless, 
in  the  case  of  the  latter,  the  double  linking  is  in  the 
apposition  to  the  halogen  atom.  Oxygen  raises  the 
reactivity  in  the  order  hydroxyl,  ether,  and  acid, 
especially  when  the  halogen  is  in  the  a-position.  An 
exception  to  this  is  ethyl  chloromalonate,  in  which 
the  speed  is  one  twentieth,  probably  due  to  the 
enolisation  of  the  carbonyl  group.  Nitro-groups 
cause  the  halogen  atom  to  be  more  reactive  than 
even  carboxyl  groups.  In  compounds  of  the  type 
CHgX^  and  CH2MeX,  where  X  is  halogen,  the  entry 
of  further  halogen  atoms  first  lowers  the  reactivity 
and  then  raises  it.  This  is  not  to  be  observed  in  the 
case  of  aromatic  halogen  compounds.  Moreover, 
ay-dibromopropane  and  a-chloro-y-bromopropane 
are  more  reactive  than  their  corresponding  mono- 
bromo-dcrivatives.  The  author  discusses  these  re¬ 
sults,  and  draws  deductions  partly  based  on  the 
theories  put  forward  by  Ingold  and  Ingold  (A.,  1925, 
i,  657)  and  by  Holmes  and  Ingold  (A.,  1925,  i,  1142). 

E.  Kothstein. 

Activity  of  fluorine  in  organic  compounds. 
B.  V.  Tronov  and  E.  A.  Kruger  (J,  Russ.  Phys. 
Chem,  Soc.,  1926,  58,  1270— 1277).— The  ease  of 
elimination  of  fluorine  in  j’soamyl  fluoride  and  fiuoro- 
benzene  has  been  compared  with  that  of  the  corre¬ 
sponding  compounds  of  the  other  halogens.  The 
reactivity  of  these  compounds  with  piperidine  (with- 
a  solvent)  and  sodium  methoxide  in  methyl 
alcohol  was  measured  by  sealing  the  substances  in  a 
tube  and  warming  when  necessary.  The  reactivity 
was  found  to  rise  with  rising  atomic  weight,  fluorine 
■ 6m?  reactive,  and  the  differences  between 

e  halogens  being  least  in  the  case  of  their  phenyl 
compounds.  It  is  considered  that  the  reactivity  of 

uorine  depends  on  the  electronegative  character  of 
o  B 


the  radical  to  which  it  is  attached,  and  if  the  latter 
becomes  sufficiently  negative,  then  fluorine  will 
become  more  reactive  than  the  other  halogens  when 
in  combination  with  an  organic  residue.  isoAmyl 
fluoride  had  b.  p.  46-7— 47°/755  mm.  (lit.  72—92°), 
d  0-69945.  Attempts  to  prepare  benzyl  fluoride  by 
the  action  of  silver  fluoride  on  benzyl  bromide  failed, 
the  only  product  isolated  being  toluene. 

E.  Rothstein. 

Substitution  and  addition.  J.  Meisenheimer 
(Annalen,  1927,  456,  126 — 151). — In  agreement  with 
Werner’s  views  (A.,  1912,  i,  74;  cf.  Pfeiffer,  A.,  1911, 
i,  788)  the  primary  action  of,  for  instance,  chlorine  on 
methane  is  probably  the  formation  of  an  additive 
compound,  Cl2  (I).  An  auxiliary  valency 

directed  away  from  the  chlorine  molecule  is  thus 
developed  on  the  carbon  atom,  which  may  then  give 
a  compound,  C12--CH3--H— Cl2  (II).  The  substance 

(I)  will  ultimately  yield  a  normal  substitution  pro¬ 
duct,  whilst  in  (II)  the  chlorine  will  enter  a  position 
diametrically  opposite  to  that  vacated  by  the  hydro¬ 
gen.  Thus,  if  the  carbon  atom  is  asymmetric,  type 

(II)  is  the  precursor  of  a  Walden  inversion.  The 
abnormal  behaviour  of  unsaturated  alcohols  of  the 
type  CHdCH-CHR-OH  towards  hydrogen  bromide 
(Ziegler,  A.,  1925,  i,  395;  Straus  and  Ehrenstein, 
ibid.,  534)  is  similarly  explained  by  the  formation  of 
a  compound,  HC1— CHa:CH-CHR-0(H)-HCl.  Simul¬ 
taneous  addition  of  1  mol.  of  bromine  to  each  of  two 
doubly- linked  carbon  atoms  accounts  in  the  same  way 
for  frans-addition.  The  formation  of  intermediate 
compounds  of  this  type  in  solutions  containing 
bromine  and  an  unsaturated  compound  should 
render  the  bromine  content  determined  colori- 
metrically  less  than  that  determined  titrimetrically. 
This  appears  to  be  the  case  with  fumaric  acid. 
Although  solutions  of  triphenylethylene  dibromide 
contain  free  bromine  and  liberate  iodine  from  potass¬ 
ium  iodide  forming  triphenylethylene  and  bromo- 
triphenylethylene,  the  dibromide  is  probably  of 
normal  type  since  it  gives  ethoxy  triphenylethylene, 
m.  p.  135-5°,  with  boiling  alcohol.  Bromotriphenyl- 
ethylene  does  not  react  with  alcohol ;  with  chlorine 
it  forms  aafi-lrichloro-afifi-triphenylethane,  m.  p.  124°. 
The  methyl  group  in  aa(3-triphenyl-P-mcthyl-A“- 
propenc  behaves  similarly  to  that  in  toluene.  Bromin- 
ation  gives  y-bromo-<x<x$-triphenyl-$-metkyl-Aa-propene, 
m.  p.  122°  (III)  (the  “  dibromide,”  m.  p.  108 — 113°, 
of  Ldvy,  A.,  1921,  i,  861),  and,  in  sunlight,  the 
yy-dibromo- derivative,  m.  p.  130°,  with  evolution  of 
hydrogen  bromide,  resolidifying  with  m.  p.  159°. 
The  constitution  of  (III)  follows  from  its  oxidation  by 
ozone  to  benzophenone  and  phenacyl  bromide.  It  is 
converted  by  boiling  alcohol  into  y-ethoxy-act$-tri- 
phenyl-te-propene,  m.  p.  129°,  and  by  the  Grignard 
method  using  magnesium  phenyl  bromide  into 
actBy-telraphenyl-&a-propene,  m.  p.  139°. 

H.  E.  E.  Notton. 

Oleyl  alcohol  and  its  derivatives.  Prepar¬ 
ation  of  oleicerin,  elaidicerin,  and  stearolyl 
alcohol.  E.  Andr£  and  (Mlle.)  T.  Eranijois 
(Compt.  rend.,  1927,  185,  387—388;  cf.  B.,  1927, 
706), — Oleyl  alcohol  (n-trans-A‘- octad  ecen  -a-ol) 
affords  a  liquid  additive  compound  with  bromine 
which  with  silver  acetate  in  acetic  acid  gives  a 
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diacetate,  yielding  on  hydrolysis  with  alcoholic 
potassium  hydroxide  oleicerin  { n -  tr  an s -ociadecane  -  a  vi¬ 
triol),  m.  p,  126-5°.  Elaidicerin  (n-cw-octodecane-Mx- 
triol),  m.  p.  92°;  is  similarly  prepared  from  elaidyl 
alcohol.  The  action  of  alcoholic  potassium  hydr¬ 
oxide  in  a  sealed  tube  at  140 — 150°  or  of  sodamide  in 
toluene  or  xylene  on  the  dibromo-derivative  of  oleyl 
alcohol  affords  a  mixture  of  alcohols.  Stearolyl 
alcohol, m.  p.  26°  ( phenyluretkane ,  m.  p.  53° ;  ^-naphthyl- 
urethane,  m.  p.  71-5°),  is  obtained  in  35%  yield  by 
reduction  of  ethyl  stearolate  with  sodium  and  alcohol. 
Concentrated  sulphuric  acid  converts  it  into  i -keto- 
stearolic  acid,  m.  p.  148°  (oxime).  It.  Bright  man. 


Decomposition  of  some  halogenated  sulphides 
and  the  nature  of  the  1 1  polymeric  ' '  ethylene 
sulphides.  E.  V.  Bell,  G.  M.  Bennett,  and 
A.  L.  Hock  (J.C.S.,  1927,  1803—1809;  cf.  A.,  1926, 
.1123;  this  vol.,  355). — yy-Di-iododipropyl  sulphide, 
prepared  in  the  crude  state  by  the  action  of  sodium 
iodide  on  the  corresponding  chloro-compound,  de¬ 
composes  on  keeping  with  the  liberation  of  tri- 
methylene  di-iodide.  pp'-Dichlorodiethyl  sulphide, 
when  heated  at  180°,  yields  ethylene  dichloride  and 
dithian  (cf.  Davies,  J.C.S.,  1920,  117,  299).  These 
facts,  together  with  the  fact  that  potassium  cyanide 
reacts  with  dichlorodiethyl  sulphide  to  give  the 
nitrile,  C2H4(S-C2H4-CN)2  (Davies,  loc.  cit.),  are 
explained  as  similar  processes  involving  the  formation 
of  sulphonium  salts  followed  by  their  dissociation 
into  other  substances.  A  scheme  on  this  basis 
representing  the  changes  undergone  by  dichloro¬ 
diethyl  sulphide  is  supported  by  the  re-formation  of 
dichlorodiethyl  sulphide  by  the  action  of  ethylene 
dichloride  on  dithian  at  180°.  The  “  polymeric  ” 
ethylene  sulphides,  formed  by  the  action  of  sodium 
sulphide  on  ethylene  dichloride,  trimethylene  di¬ 
chloride,  or  dichloroethyl  sulphide  (Bennett  and 
Whineop,  J.G.S.,  1921,  119,  1861 ;  Bay  and  Bose- 
Bay,  A.,  1926,  1023 ;  Staudinger,  A.,  1925,.  i,  362), 
which  are  converted  into  dithian  on  heating  only 
when  they  contain  small  amounts  of  halogen,  are 
shown  to  be  converted  into  dithian  when  heated  in 
phenol  containing  hydrogen  bromide.  In  a  similar 
way,  dithian  may  be  obtained  from  thiodiglycol, 
ethylenebis-P-hydroxyethyl  sulphide,  and  sulphidobis- 
p-hydroxyetkyl  sulphide.  These  facts  support  the 
previously  published  view  as  to  the  constitution  of 
the  “  polymerides  ”  (Nature,  1926,  118,  555). 


G.  A.  C.  Gough. 

cts-trans-Isomerism  of  disulphoxides.  E.  V. 
Bell  and  G.  M.  Bennett  (J.C.S.,  1927,  1798 — 
1803). — The  preparation  of  optically  active  sulphur 
compounds  containing  only  three  groups  attached  to 
the  asymmetric  sulphur  atom  (Phillips,  A.,  1926, 
159 ;  Harrison,  Kenyon,  and  Phillips,  A.,  1926, 
1031)  precurses  cis-trans- isomerism  in  molecules  in 
which  two  sulphoxyl  groups  are  present.  Dimethyl- 
ethylene  disulph  oxide  and  dithian  dioxide, 

O^CHpCHr^-O,  have  been  found  to  exist 


in 


cis-  and  inms-forms. 

Oxidation  of  dithian  in  glacial  acetic  acid  solution 
with  hydrogen  peroxide,  followed  by  crystallisation 
of  the  product  from  aqueous  alcohol,  yields  a-dithian 


dioxide  (monoclinic  system),  decomp.  263°,  df  (vac.) 
1-570.  From  the  mother-liquors,  p-dithian  dioxide 
(anorthic  system),  decomp.  235—250°,  df  (vac.) 
1-554,  is  obtained.  Crystallographic  measurements 
of  both  forms  are  given.  Considerations  of  the 
solubilities  indicate  that  the  crude  oxidation  product 
contains  89%  of  the  a-  and  11-0%  of  the  B-isomeride. 
Both  isomerides  yield  dithian  on  reduction  with  zinc 
dust  and  hydrogen  chloride  in  acetic  acid  solution, 
but  attempts  to  interconvert  them  by  heating  with 
water  or  dilute  acids  were  unsuccessful.  In  a  similar 
manner  dimethyldithiolethane  yields  a-dimsthijl- 
ethylene  disulphoxide,  m.  p.  163 — 164°  (obtained  in 
larger  proportion),  and  p -dimelhylethylene  sulphoxide, 
m.  p.  128 — 130°.  The  lower-melting  P-forms  prob¬ 
ably  correspond,  in  each  case,  with  the  cis- iso- 
meride. 

The  isomeric  disulphoxides  derived  from  thianthren 
(Fries  and  Vogt,  A.,  1911,  i,  395)  probably  arise  from 
cis-fraTis- isomerism  due  to  similar  causes. 

G.  A.  C.  Gough. 

Silicon  tetrachloride  as  a  reagent  for  the  pre¬ 
paration  of  acid  chlorides.  R.  E.  Montonna 
(J.  Amer.  Chem.  Soc.,  1927,  49,  2114— 2116).— The 
following  acid  chlorides  were  obtained,  in  the  yields 
mentioned,  by  treating  the  appropriate  acids,  in  an 
inert  solvent,  with  silicon  tetrachloride  at  about  50°, 
the  mixture  being  subsequently  fractionated  :  acetyl, 
85%;  propionyl,  50%;  butyryl,  49%;  wobutyryl, 
52%;  benzoyl,  77%;  phenylacetyl,  61%;  and 
sebacyl  chloride,  22%.  Maleic,  malonic,  oxalic, 
o-nitrobenzoic,  and  pyruvic  acids  failed  to  yield 
chlorides  under  these  conditions.  Acetic  anhydride 
was  obtained  in  75%  yield  by  treating  a  suspension 
of  sodium  acetate  in  acetic  anhydride  with  silicon 
tetrachloride  at  50°.  F.  G.  Willson. 

Tin  salts  of  organic  acids.  E.  Elo  d  and  F 
Kolbach  (Z.  anorg.  Chem.,  1927,  164,  297 — 312).— 
By  the  action  of  a  solution  of  an  alkali  formate  in 
formic  acid  on  stannic  chloride,  sodium  hexaformato- 
stannate,  Na2Sn(HCO2)0,5H2O,  and  the  corresponding 
potassium  (5H20)  and  ammonium  (5H20)  salts  may 
be  obtained.  Using  stannous  chloride  instead  of 
stannic  chloride,  the  corresponding  tetraformato- 
stannates,  Na2Sn(HC02)4,5H„0, 
(NH4)2Sn(HC02h,5H20,  and"  K2Sn(HC02)4,5H20,  are 
obtained.  All  these  salts  are  hydrolysed  by  water. 
Interaction  of  potassium  acetate  and  stannic  sulphate 
or  chloride  in  acetic  acid  solution  yields  a  basic  stannic 
acetate,  SnO(OAc)2.  Sodium  hexa-acetostannate, 
Na2Sn(OAc)fl,  is  formed  by  reaction  of  sodium  acetate 
with  stannic  chloride  in  acetic  acid  solution. 
Ammonium  dichlorodioxalatostannate, 
(NH402C-C02)2SnCl3,H20,  may  be  prepared  by  the 
action  of  ammonium  oxalate  on  stannic  chloride 
or  ammonium  hexachlorostannate.  The  analogous 
potassium  and  sodium  salts  are  formed  in  a  similar 
manner,  the  reactions  being  carried  out  in  acetic  acid 
solution.  Sodium  stannic  oxalate, 
Sn(02C-C02Na)4,3H20,  is  produced  by  the  action  at 
stannic  chloride  or  ammonium  hexachlorostannate  on 
sodium  oxalate.  It  appears  probable  that  com¬ 
mercial  stannic  oxalate  is  a  mixture  of  stannic  aci 
and  oxalic  acid.  H-  Cuthill. 
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Catalytic  clilorination  of  acetic  acid  [to  mono- 
chloroacetic  acid].  H.  Bruckner  (Z.  angew. 
Chem.,  1927,  40,  973 — 974). — Glacial  acetic  acid  may 
■bo  chlorinated  to  tho  monochloro-dcrivative  without 
the  action  of  light  in  the  following  manner  :  200  g.  of 
the  acid  are  heated  at  100°  with  2  g.  of  iodine,  10  g. 
of  phosphorus  pentachloridc,  and  5  g.  of  red  phos¬ 
phorus  and  a  rapid  current  of  chlorine  is  passed  through 
for  2  hrs.  A  further  50  c.c.  of  glacial  acetic  acid  is 
-added  and,  after  settling,  the  hot  liquid  is  decanted 
from  the  phosphorus.  On  cooling,  practically  tho 
whole  of  the  monochloroaeetic  acid  crystallises  out 
and,  after  sucking  dry  on  a.  vacuum  filter  and  washing 
with  glacial  acetic  acid,  is  obtained  in  a  pure  form. 
The  filtrate  and  washings  may  be  utilised  in  the 
preparation  of  further  quantities  of  the  chloro-acid. 

A.  It.  Powell. 

Arybhydr  azides  of  higher  fatty  acids.  V. 
Vesely  and  J.  Haas  (Chem.  Listy,  1927  ,  21,  351 — 
358). — The  following  substances  have  been  prepared  : 
phenylkydrazides  of  oleic,  m.  p.  92 — 93°,  erucic,  m.  p. 
;82 — 83°,  brassidic,  m.  p.  98°,  *-hydroxystearic,  in.  p. 
10G — 107°,  myristic,  m.  p.  108°,  lauric,  m.  p.  105 — 
106°,  elaidic,  m.  p.  98 — 99°,  and  isooleic  acids,  m.  p. 
,101°,  a-naphthylhydrazides  of  stearic,  m.  p.  132 — 133°, 
palmitic,  m.  p.  134 — 135°,  myristic,  m.  p.  139°,  lauric, 
m.  p.  136°,  erucic,  m.  p.  106 — 107°,  and  brassidic  acids, 
■m.  p.  121 — 122°,  ct-phenyl-u-methylhydrazides  of  stearic, 
m.  p.  78-5°,  palmitic,  m.  p.  74°,  myristic,  m.  p.  63°, 
lauric,  m,  p.  56°,  erucic,  m.  p.  74°,  and  brassidic  acids, 
to.  p.  69°,  diphenylhydrazides  of  stearic,  m.  p.  122-5°, 
palmitic,  m.  p.  124°,  oleic,  m.  p.  83 — 86°,  erucic,  m.  p. 
•88°,  brassidic,  m.  p.  106°,  and  K-hydroxystearic  acids, 
m.  p.  124 — 125°,  p -ditolylhydrazides  of  stearic,  m.  p. 
115—116°,  and  oleic  acids,  m.  p.  79 — 80°;  phenyl- 
•m ‘Xyhjlnitrosoamine,  m.  p.  49 — 50°;  phenyl-m-xylyl- 
■hydrazim,  m.  p.  70 — 71°;  phenyl-m-xylylhydrazides  of 
stearic,  m.  p.  119 — 120°,  and  oleic  acids,  m.  p.  92 — 93°. 
By  condensation  and  heating  with  dihydrazine  were 
-obtained  the  diphenylmethanedimethyldihydrazides  of 
■stearic,  m.  p.  145—146°,  palmitic,  m.  p.  148°,  lauric, 
to.  p.  147 — 148°,  oleic,  m.  p.  122°,  A‘-elaidic,  m.  p. 
126—127°,  and  isooleic  acids,  m.  p.  136°.  Diphenyl- 
■dimelhyldihydrazine,  m.  p.  90 — 91°,  was  prepared  by 
the  reduction  of  diphenyfdimethyldinitrosoamine,  m.  p. 
‘211 — -212° ;  the  diphenyldunelhytdihydrazides  of  stearic 
and  oleic  acids  have  m.  p,  131 — 132°  and  104 — 105° 
•respectively.  The  above  derivatives  are  of  no  value 
for  the  quantitative  separation  of  mixtures  of  fatty 
acids.  R.  Truszkowski, 

Action  of  metallic  derivatives  of  ethyl  dehydro- 

undecenoate  on  alkyl  halides.  W.  W.  Myddle- 
"TOK  and  R.  G.  Berchem  (J.C.S.,  1927,  1928—1930).— 
An  attempt  to  synthesise  AK-stearolic  acid  by  the 
action  of  alcoholic  heptyl  bromide  on  the  silver 
derivative  of  ethyl  dehydro undecenoate  resulted  in 
the  formation  of  silver  bromide,  ethyl  heptyl  ether, 
and  free  ethyl  dehydroundeeenoate.  The  use  of  an 
excess  of  heptyl  bromide  in  the  absence  of  alcohol 
gave  silver  bromide,  heptene,  and  ethyl  dehydro- 
nndecenoate.  n-Propyl,  isobutyl,  and  ethyl  bromides 
and  ethyl  iodide  lead  to  the  formation  of  corresponding 
products  under  each  set  of  conditions.  The  sodium 
erivative  of  ethyl  dehyd  roundecenoate,  prepared  by 


refluxing  a  toluene  solution  of  the  ester  with  sodamide 
for  2  days,  reacts  with  an  excess  of  heptyl  bromide  to 
give  sodium  bromide  and  the  original  ester. 

G.  A.  C.  Gouoh. 

Salts  of  a-linoleic  acid  tetrabromide  [0iXu- 
tetrabromostearic  acid],  A.  T.  Oreta  and  A.  P. 
West  (Philippine  J.  Sci.,  1927  ,  33,  169— 176).— The 
following  salts  of  a-linoleic  acid  tetrabromide,  prepared 
from  Philippine  lumbaug  oil  (this  vol.,  540;  see  B., 
1927,  304),  are  described  :  sodium ,  m.  p.  201-1° 
(decomp.),  potassium,  zinc,  m.  p.  154-7 — 158-8°, 
calcium,  m.  p.  213-4°  (decomp.),  strontium,  m.  p.  206° 
(decomp.),  barium ,  m.  p.  202-5°  (decomp.).  The 
solubilities  of  these  salts  in  numerous  organic  liquids 
have  been  determined  qualitatively.  H.  Burton. 

Condensation  of  lactic  acid  and  a  dibasic  acid 
under  the  influence  of  the  combined  action  of 
catalysts  at  high  pressures  and  temperatures. 
V.  Ipatiev  and  G.  Razubaikv  (J.  Russ.  Phys,  Chem. 
Soc.,  1926,  58,  1345— 1350).— See  A.,  1926,  1124. 

Action  of  oxalic  acid  on  some  soluble  lead 
salts.  (Mme.)  N.  Demassieux  (Compt.  rend.,  1927, 
185,  460 — 461). — Conductivity  measurements  have 
been  made  during  the  addition  of  oxalic  acid  to 
solutions  of  lead  chloride,  bromide,  iodide,  and 
nitrate.  In  each  case  the  final  product  is  load 
oxalate.  The  chloride  and  bromide  form  inter¬ 
mediate  compounds,  Pb2C204Cl2  and  Pb2C204Br„. 

C.  W.  Gibby. 

Synthesis  of  cyclic  compounds.  I.  Ethyl 
(3 y  -  dimethylbutane  - aaSS  -  tetracarb  oxylate  and 
some  ciycfobutane  compounds  derived  there¬ 
from.  I.  Vogel  (J.C.S.,  1927,  1985—1994 ;  cf.  this 
vol.,  449). — Reduction  of  ethyl  ethylidenemalonate, 
b.  p.  115—117715  mm.,  df4  1-01938,  n'J1  1-43007, 
with  moist  aluminium  amalgam  yields  ethyl  py-di- 
methijlbutane-aaSS-tetrocarboxylate,  b.  p.  225 — 226°/16 
mm.,  dl'71  1-0887,  1-44873.  The  mixture  of 

isomeric  acids,  obtained  by  hydrolysis  of  this  ester,  is 
separated  by  fractional  crystallisation  into  r-  and 
meso-$y-dimethylbutane-ofi8&-telracarboxyUc  acid,  m.  p. 
185 — 185-5°  (decomp.)  and  152 — 154°  (decomp.) 
-respectively.  The  meso-acid  is  the  more  soluble. 
When  a  mixture  of  the  above  acids  is  heated  at  200°, 
a  mixture  of  the  isomeric  $$-dimethyladipic  acids, 
m.  p.  113 — 117°  (mixed  ethyl  esters,  b.  p.  139 — 141°/16 
mm.,  df-  0-98777,  1-43447),  is  obtained.  Tho 

disodio-derivative  of  ethyl  fiy-dim  ethylbutam-aa.b&  - 
tetracarboxylale ,  prepared  by  the  interaction  of  the 
ester  and  sodium  methoxide,  reacts  with  bromine  in 
ethereal  solution  to  give  ethyl  2  : 3-dimethylcyclo- 
butane-l  :  1  :  4  :  4- tetracarboxylale ,  b.  p.  20S — 210°/16 
mm.,  1-1216,  1-45573,  which  yields  the 

corresponding  acid,  m.  p.  138 — 139°  (slight  softening 
at  80°),  on  hydrolysis.  When  this  acid  is  heated  at 
180°,  it  loses  carbon  dioxide  to  give  a  gummy  residue 
of  acids  which,  on  esterification,  yields  the  mixed 
esters,  ethyl  2  :  3 -d imethylcyclobvtane - 1  ;  i-dicarboxyl- 
ate,  b.  p.  138— 139°/14  mml,  df 3  1-00955,  1-43888. 

Treatment  of  the  mixture  of  geometrically  isomeric 
acids,  obtained  by  hydrolysis  of  these  caters,  with 
acetyl  chloride  yields  the  cis -anhydride,  of  2  :  3-di- 
methyloyclob-utane-l  :  i-dicarboxylw  acid,  m.  p.  50 — 51° 
(corresponding  acid,  in.  p.  87 — 88°),  and  trans-2  :  3- 
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dimethylcyclobutane-1  :  4-dic.arboxylic  acid,  in.  p.  200 — 
201-5°.  No  anhydride  of  the  !ra?i,s-acid  could  be 
obtained;  distillation  of  the  mixed  acids  yields  a 
mixture  of  the  ms -acid  and  the  ms-anhydride,  whilst 
treatment  of  the  frans-acid  with  acetic  anhydride 
leads  to  formation  of  the  cis-anhydride. 

G.  A.  C.  Gough. 

Reaction  between  formaldehyde  and  sodium 
hydroxide  :  formation  of  reducing  substances 
resembling  sugars.  R.  Mestre  (Bull.  Assoc. 
Chim.  Suer.,  1927,  44,  315— 317).— A  40%  solution 
of  formaldehyde  reacts  vigorously  with  sodium 
hydroxide  solution  of  d  1-5.  The  products  formed 
include  sugars,  aldehydes,  and  formates.  By  treat¬ 
ment  of  the  cooled  reaction  liquid  with  sulphur  dioxide 
crystalline  substances  may  be  obtained  resembling 
compounds  of  aldehydes  with  hyposulphites, 

J.  H.  Lane. 

Biochemistry  of  the  sugars.  R,  Robinson 
(Nature,  1927,  120,  44). — The  hydrolysis  of  phos¬ 
phoric  esters  is  considered  to  be  in  accordance  with 
the  scheme  RH~0(PO)(OH)2 ;  hence  if  the  oxygen 
atom  is  directly  attached  to  an  asymmetric  carbon 
atom,  optical  inversion  should  be  observed.  Thus 
it  appears  that  the  galactose  configuration  results 
from  the  hydrolysis  of  a  glucosephosphoric  acid, 
which  may  occur  as  such  or  as  part  of  a  larger  mole¬ 
cule;  the  hypothesis  would  be  excluded  if  dextrose 
contained  a  butylene  oxide  ring.  Levene’s  pentose- 
phosphoric  acid  obtained  from  vegetable  nucleo- 
proteins,  and  yielding  d-ribosc  on  hydrolysis,  is 
considered  to  be  d-xylosephosphoric  acid. 

A.  A.  Eldridge. 

Nomenclature  of  glucides.  G.  Bertrand  (Bull. 
Soc.  Chim.  biol.,  1927,  9,  854 — 856). — The  terms 
oses,  osides,  homosides,  and  heterosides  are  proposed 
in  place  of  glucoses,  glucosides,  homoglucosides,  and 
heteroglucosides,  suggested  by  the  International 
Commission  for  nomenclature  in  biological  chemistry. 

W.  O.  Kekmack. 

Rotatory  dispersion  of  the  penta-acetates  of 
a-  and  (J -glucose  and  of  a-  and  p-mannose.  P.  A. 
Levene  and  I.  Bencowitz  (J.  Biol.  Chem.,  1927, 
74,  153 — 174). — The  optical  rotations  of  the  penta- 
acetates  of  a-  and  p-glueose  and  of  p-mannose  have 
been  determined  for  ten  different  wave-lengths;  tho 
course  of  the  rotatory  dispersion  was  of  the  same 
simple  type  as  that  already  observed  (this  vol.,  649) 
for  a-mannose  penta-acetate.  In  the  case  of  these 
derivatives,  therefore,  determination  of  the  mole¬ 
cular  rotation  for  light  of  any  given  wave-length 
gives  as  useful  information  as  determination  of  the 
dispersion  constants.  C.  R.  Harington. 

Companions  of  cellulose.  I.  Vegetable  cell- 
membranes,  Carbohydrates  of  ivory-nut  seeds. 
K.  Hess  and  M,  Ludtke  (Annalen,  1927,  456,  201 — 
224;  cf.  Reiss,  A.,  1889,  ii,  687). — Ground  ivory-nut 
seeds  (cellulose  content  5-5%),  after  extraction  with 
aqueous  acetone,  followed  by  treatment  with  0-3% 
chlorine  dioxide  and  2%  sodium  sulphite,  contain 
7-8%  of  oellulose.  Acetylation  of  this  cellulose  yields 
an  acetate,  [a]4,)  in  chloroform  —19-3°,  and  a  cello- 
biose^  octa-acetate,  m.  p.  221°,  [a]g  +41-42°.  Ex¬ 
traction  of  the  ground  seeds  with  5%  sodium  hydr¬ 


oxide  solution  dissolves  mannan-A  (cf.  Baker  and 
Popo,  Proc.  C.S.,  1900,  16,  72).  Mannan-B  is 
undissolved,  and  is  purified  by  successive  treatment 
with  ammoniacal  copper  hydroxide  and  sodium 
hydroxide  solutions ;  it  is  a  hygroscopic  powder 
which  on  acetylation  yields  an  acetate,  [a]!s  —25-2° 
in  chloroform.  Hydrolysis  of  mannan-B  with  sulph¬ 
uric  acid  gives  mannose  (85 — 90%  yield),  identified 
as  the  p-bromophenylhydrazone.  Mannan-A,  [a]29 
—44-94°  in  Ar-sodium  hydroxide  solution,  on  acetyl¬ 
ation  yields  an  acetate,  [a]l  —29-41°,  and  on  hydrolysis 
with  sulphuric  acid  gives  an  88—91  %  yield  of  mannose. 
Tables  giving  the  rotatory  powers  of  solutions  of 
the  cellulose,  mannan-A,  and  marman-B,  in  varying 
concentrations  of  ammoniacal  copper  hydroxide 
solutions,  are  given. 

Determination  of  mannose  by  the  hypoiodite  method 
gives  varying  results,  but  the  method  described  ia 

satisfactory.  H.  Burton. 

Synthesis  of  lactose.  A.  Pictet  and  H.  Vogel 
(Compt.  rend.,  1927,  185,  332— 334).— Lactose  has 
been  synthesised  by  heating,  for  30  min.,  equal 
weights  of  (3-glucose  and  P-galactose  with  a  small 
amount  of  zinc  chloride  at  145— 150°/15  mm.,  acetyl¬ 
ation  of  the  product,  and  subsequent  hydrolysis  of 
the  acetate  with  sodium  methoxide.  E.  A.  Lunt. 

Synthesis  of  glucosides.  I.  Synthesis  of 
indican.  A.  Robertson  (J.C.S.,  1927,  1937 — 1943; 
cf.  Perkin,  Bloxam,  and  Thomas,  ibid.,  1909,  95,  824; 
Macbeth  and Pryde,  find .,  1 9 2 2 , 1 2 1 , 1 660) . — 3  -  (3  -  GI  ueo  - 
sidoxyindole  has  now  been  synthesised  and  is  found  to 
be  identical  with  natural  indican.  Methyl  3 -hydroxy- 
indole-2-carboxylate,  in.  p.  157 — 158°  (prepared  by  a 
modification  of  the  method  described  in  G.P.  105495), 
yields,  on  treatment  with  sodium  acetate  and  aeetio 
anhydride,  methyl  3-aceloxyindole-2-carboxy1ate,  m.  p. 
145°,  which  cannot  be  further  aeetylated.  The  last- 
named  compound  reacts  with  tetra-acetylglucosidyl 
bromide  in  aqueous  potassium  hydroxide  to  give 
methyl  Z-tetra-acetyl-^-glucosidoxyindoU-2-carboxylate, 
m.  p.  229 — 230°,  which  in  turn  yields  Z-^-gluwsidoxy- 
indole -2 - carboxylamide,  decomp.  254 — 256°,  on  treat¬ 
ment  with  methyl-alcoholic  ammonia  at  0°  for  14  hrs. 

Impure  methyl  3-fi-glticosidozyindole-2-carboxyfote  is 
also  formed  in  the  last  reaction.  Methyl  3-tetra- 
acotyl-p-glucosidoxyindole-2-carboxylate  on  treat¬ 
ment  with  methyl-alcoholic  potassium  hydroxide  at 
the  ordinary  temperature  yields  3-^-glucosidoxyindoie- 
2-carboxylic  acid,  m.  p.  215 — 220°,  which  decomposes 
in  aqueous  solution  with  the  formation  of  indigotin, 
and,  in  the  form  of  the  potassium  salt,  yields  l-ucefyl- 
Z-Q-lelra-acelylglucosidoxyhidole  (penta-acetylindican), 
m.  p.  148°,  on  treatment  with  sodium  acetate  ana 
acetic  anhydride.  The  same  substance  is  obtained 
by  the  hydrolysis,  accompanied  by  loss  of  carbon 
dioxide,  of  methyl  3-(3-glucosidoxyindole-2-carboxy  - 
ato  with  barium  hydroxide,  and  is  converted  m 
Z-fi-glucosidoxy ind ok  (indican),  m.  p.  57 — 58  wnen 
containing  3  mols.  of  water,  and  176 — 178°  when 
anhydrous.  The  glucoside  is  hydrolysed  by  wa 
3%  hydrochloric  acid  with  the  liberation  of  dextros 
and  indoxyl,  which  in  the  presence  of  acids  giv 
“  indoxyl  brown.”  The  liberated  indoxyl  may  oe 
converted  into  indigotin  by  oxidising  agents,  m 
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indirubin  by  isatin,  or  into  p-nitrobenzaldehyde- 
indogenide,  m.  p.  273 — 274°,  by  p-nitrobcnzaldehyde. 

G.  A.  C.  Gough. 

Action  of  ethylene  on  pure  starch.  H.  E.  Rea 
and  R.  D.  Mullinix  (J.  Amer.  Chem.  Soc.,  1927, 
49,  2116 — 2117). — Dry  starch  is  slowly  converted 
into  reducing  sugar  when  kept  in  an  atmosphere  of 
ethylene  at  21°,  becoming  at  the  same  time  pale 
yellow.  The  same  change  occurs  much  more  rapidly 
when  the  starch  is  present  in  aqueous  emulsion,  and 
is  accelerated  by  prior  boiling  of  the  starch  emulsion 
by  an  amount  increasing  with  increase  in  duration 
of  this  prior  boiling,  but  is  in  all  cases  preceded  by 
an  “  incubation  ”  period.  No  absorption  of  ethylene 
takes  place.  F.  G.  Willson. 

Lignin.  I.  Lignin  from  corn  [maize]  cobs. 
M.  Phillips  (J.  Amer.  Chem.  Soc.,  1927,  49,  2037 — 
2040). — Lignin  was  isolated  from  maize  cobs  by 
extracting  1  kg.  of  the  latter  with  4  litres  of  alcoholic 
2%  sodium  hydroxide  solution,  with  subsequent 
neutralisation,  concentration,  and  acidification  of 
the  extract.  It  appears  to  be  either  a  homogeneous 
substance  or  a  mixture  of  closely  related  isomerides, 
to  which  the  formula  C„7Ha30Q(0H),1(0Me)3  is  ascribed . 
It  does  not  yield  furfuraldehyde  on  distillation 
with  12%  hydrochloric  acid.  A  cMoro-derivative, 
C4oH36016C110>  was  prepared.  The  results  obtained  are 
in  accordance  with  those  of  Beckmann,  Liesche,  and 
Lehmann  (A.,  1921  ,i,  546)  and  of  Powell  and  Whittaker 
(A.,  1924,  i,  375 ;  1925,  i,  372).  F.  G.  Willson. 

Erlenmeyer’s  amino-acid  synthesis.  C.  R. 
Harington  and  W.  McCartney  (Biochem.  J.,  1927, 
21,  852 — 856).- — By  using  red  phosphorus  and  a 
mixture  of  equal  parts  of  hydriodic  acid  and  acetic 
anhydride  in  the  reduction  in  Erlenmeyer’s  synthesis 
of  ct-amino-acids  much  more  satisfactory  yields  can 
be  obtained,  and  a  saving  of  time  is  also  effected. 
This  modification  was  applied  to  a  number  of  syntheses 
with  the  following  results.  p-[3 : 5-Di-iodo-4-(4'- 
hydroxyphenoxy)phenyl]-a-aminopropionic  acid,  yield 
82%;  tyrosine,  60%,  phenylalanine,  88%,  3  : 4-di- 
hydroxyphenylalanine,  50%,  and  deiodothyroxine, 
81%.  S.  S.  Zilva. 

Precipitability  of  diamino-acids  by  mercuric 
acetate  and  sodium  hydroxide.  G.  Nagel- 
schmidt  (Biochem.  Z.,  1927,  186,  322—326).— 
'■'-Arginine,  d- lysine,  and  (-histidine  are  precipitated 
with  the  mercuric  acetate-sodium  hydroxide  reagent 
of  Neuberg  and  Kerb  (A.,  1912,  i,  540;  1915,  ii, 
292),  addition  of  alcohol  rendering  precipitation 
almost  complete.  The  loss,  reckoned  as  percentage 
of  total  nitrogen,  is,  for  histidine,  0-6%,  for  arginine, 
1'2%,  and  for  lysine,  0-8%.  P.  W.  Clutterbuck. 

Reducing  power  of  glutathione  and  cysteine. 
1~n  N  and  H.  E.  Tunnicliffe  (Biochem.  J., 
— 851). — Kendall  and  Nord’s  view  (A., 
'  1129)  that  in  the  mechanism  of  reduction  by 
hiol  groups  an  active  additive  compound  of  the 
10‘  poop  with  oxygen  is  formed  which  is  capable 
o  reducing  indigo-carmine  and  that  this  activation 
is  also  obtained  by  the  addition  of  hydrogen  peroxide 
or  of  sodium  disulphide,  is  not  upheld.  In  spite  of 
ng  extreme  precautions  of  excluding  all  traces  of 
xygen,  cysteine  or  glutathione  reduced  indigo- 


carmine.  In  the  presence  of  fairly  large  amounts  of 
oxygen  there  is  an  acceleration  in  the  rate  of  reduction 
of  indigo-carmine,  but  this  is  most  probably  due  to 
the  formation  of  hydrogen  peroxide,  which  acts  on 
the  indigo-carmine  with  the  production  of  substances 
capable  of  catalysing  the  reduction.  Sodium  disulph¬ 
ide  reduces  indigo-carmine  also  in  the  absence  of 
cysteine.  Kendall  and  Nord’s  experiments  with  this 
reagent  cannot  therefore  be  considered  significant. 
The  technique  of  their  reduction-potential  measure¬ 
ments  is  also  criticised  and  it  is  held  that  the 
conclusion  that  the  -SH--S-S-  system  is  reversible  is 
not  justified.  S.  S.  Zilva. 

Constitution  of  thiocarbamide  and  of  thio- 
uronium  salts.  H.  Leoher  and  W.  Siefken 
(Annalen,  1927,  456,  192 — 200). — The  formulation 

of  thiocarbamide  as  a  heteropolar  ion,  + 

(cf.  A.,  1924,  i,  1051 ;  1925,  i,  1390,  1392),  implies 
that  the  amidinium  group,  which  is  strongly  basic 
in  (S'-methyl-^-thiocarbamide,  is  almost  neutralised 
by  the  acidity  of  the  thiol  radical.  If  the  basicity 
of  the  amino-groups  is  destroyed  by  acylation  the 
product  should  bo  a  strong  acid.  Actually  NN'- 
diacetylthioearbamide  (cf.  Kohmann,  A.,  1915,  i, 
944;  Hugershoff,  A.,  1926,  156)  is  neutral.  Its 
constitution  has  been  established  by  its  desulphur- 
isation  to  AW'-diacetylcarbamide  by  freshly-precipit¬ 
ated  mercuric  oxide  in  warm  acetone.  Thiocarbamide 
is  therefore  correctly  represented  by  the  classical 
formula.  Cryoscopic  measurements  show  that  it  is 
unimolecular  in  aqueous  solution,  which  appears  to 
disprove  Hugershoff’s  bimolecular  salt-formula.  The 
constitution  of  his  triacetyl  derivative,  conveniently 
prepared  by  Dimroth  and  Bamberger’s  method 
(Annalen,  1924,  438,  67),  is  discussed. 

H.  E.  F.  Notton. 

Pentenonitriles.  A.  Castille  and  J.  Gueurden 
(Ann.  Soc.  scient.  Bruxelles,  1927,  47,  B,  [i],  56 — 63; 
cf.  this  vol.,  652). — A°-Pentenonitrile  (Henry,  A.,  1899, 
i,  568)  is  separated  by  repeated  fractionation  into 
geometrical  isomerides,  (a),  b.  p.  127-0 — 127-2°/769 
mm.,  df  0-8191,  n%  1-4238,  and  (b),  b.  p.  144-2— 
144-4°/769  mm.,  df  0-8218,  nf  1-4264.  These  are 
isomerised  when  boiled  with  sodium  phenoxide. 
They  differ  from  one  another  in  physical  properties, 
and  particularly  in  their  ultra-violet  absorption 
spectra  in  hexane,  aqueous  alcohol,  and  0-02A-sodium 
hydroxide,  in  the  same  way  as  do  the  isomerides  of 
a-unsaturated  nitriles  previously  examined  (A.,  1922, 
i,  817).  H.  E.  F.  Notton. 

Constitution  of  Grignard’s  organo-mag- 
nesium  derivatives.  D.  Ivanov  (Compt.  rend., 
1927, 185,  505 — 507). — In  an  attempt  to  differentiate 
between  the  formulae  RMgHal  and  R2Mg,MgHal2 
(Jolibois,  A.,  1912,  i,  753)  for  organo-magnesium 
compounds,  the  author  has  studied  the  action  of 
carbon  dioxide  on  magnesium  ethyl  bromide.  The 
carbonated  product  is  extracted  with  absolute  ether 
at  temperatures  from  — 18°  to  28°  during  65 — 240  hrs., 
the  ethereal  extract  and  the  residue  are  hydrolysed 
with  dilute  nitric  acid,  and  the  bromine  and  mag¬ 
nesium  determined  in  each  part.  The  results  indicate 
that  Jolibois’  formula  is  correct,  since  magnesium 
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bromide  passes  into  the  ethereal  extract  apparently 
from  the  complex  (R-C02)2Mg,MgBr2,  whilst  the 
major  part  of  the  propionic  acid  is  found  in  the 
residue.  H.  Burton. 

[Constitution  of  Grignard's  organo-mag- 
nesiuin  derivatives.]  V.  Grignard  (Compt.  rend., 
1927,  185,  507 — 509). — A  criticism  of  Ivanov’s  paper 
(preceding  abstract).  It  is  pointed  out  that  at  0°  and 
28°  approximately  the  same  quantity  of  magnesium 
bromide  was  extracted  in  each  case,  whilst  the  solu¬ 
bility  of  etherated  magnesium  bromide  in  ether  varies 
greatly  at  these  temperatures  (cf.  Menschutkin,  A., 
1906,  i,  131,  552).  It  is  possible  that  a  reversible 
change  2R-C02-MgBr=?^r(R-C02)2Mg,MgBr2  is  taking 
place,  although  this  last  complex  should  possess  great 
stability.  H.  Burton. 

Methylmercuric  halides  and  hydroxide.  L.  E. 
Henkel  and  T.  H.  Angel  (J.C.S.,  1927,  1948—1950). 
— An  attempt  to  repeat  Marvel  and  Gould’s  prepar¬ 
ation  of  methylmercuric  chloride  by  the  action  of 
magnesium  methyl  iodide  on  an  excess  of  mercuric 
chloride  (A.,  1922,  i,  329)  gave  the  double  compound, 
HgMeCl,2HgMeI,  m.  p.  129°,  which  differs  from 
methylmercuric  chloride,  formed  to  a  small  extent  in 
the  reaction,  in  having  a  more  intense  odour.  The 
reaction  probably  proceeds  in  the  following  stages  : 
(i)  MgMel -}~ HgCl2— HgMel -f- MgCLj ;  (ii)  HgMel-f- 
HgCl2=2HgMeCl+HgI2;  (iii)  MgMeI+HgI2= 
HgMeI+MgI2.  The  last  reaction  is  employed  to 
prepare  methylmercuric  iodide,  m.  p.  145°,  -which 
yields,  on  treatment  with  aqueous  methyl  alcohol  and 
silver  oxide,  methylmercuric  hydroxide,  m.  p.  106°, 
which  decomposes  and  detonates  when  heated  above 
its  m.  p.  Methylmercuric  hydroxide  is  best  purified 
by  crystallisation  from  chlorobenzene  containing 
alcohol,  when  it  possesses  properties  differing  some¬ 
what  from  those  already  described  (A.,  1923,  i,  194). 

G.  A,  C.  Gough. 

Mechanism  of  the  Wurtz-Fittig  reaction. 
W.  E.  Bachmann  and  H.  T.  Clarke  (J.  Amer.  Chem. 
Soc.,  1927,  49,  2089 — 2098). — The  action  of  sodium 
on  boiling  chlorobenzene  affords  benzene,  diphenyl, 
o-diphenylbenzene,  m.  p.  57°,  b.  p.  332°  (cf,  Weiler,  A., 
1896,  i,  242),  triphenylene  (cf.  Schultz,  A.,  1875,  148), 
and  2  :  2 ' -diphenyldiphenyl,  m.  p.  118°,  b.  p.  420°, 
together  with  a  trace  of  p-diphenylbenzene,  and 
resinous  tars.  o-Diphenylbenzene  was  synthesised  by 
heating  2 - iododipheny  1  with  iodobenzene  and  copper 
powder  at  240°,  whilst  2  :  2'-diphenyldiphenyl  was 
obtained  by  heating  2-iododiphenyl  with  copper 
powder  at  260°.  In  presence  of  excess  of  toluene, 
sodium  and  chlorobenzene  yield  benzene  (nearly  50%), 
diphenylm ethane,  and  4-methyldiphenyl,  but  no 
diphenyl,  whilst  an  analogous  reaction,  with  formation 
of  nitrogenous  products,  takes  place  in  presence  of 
dimethylaniline.  Treatment  of  mercury  di-p-tolyl 
in  benzene  with  metallic  sodium  in  the  cold,  with 
subsequent  treatment  with  carbon  dioxide,  affords 
benzoic  and  phenylacetic  acids,  in  addition  to  p-toluic 
acid,  indicating  partial  migration  of  the  sodium  to  the 
benzene  and  to  the  side-chain  of  the  toluene.  It  is 
suggested  that  whilst  the  formation  of  diphenyl  and 
diphenylbenzene  from  sodium  and  chlorobenzene  is 
due  to  the  action  of  intermediately  formed  sodium 


phenyl  and  sodium  diphenyl  on  the  chlorobenzene,, 
there  is  also  produced  free  phenyl,  which  then  yields1 
benzene  and  free  phenylene.  The  latter  then  yields 
triphenylene  by  condensation  with  itself,  and  diphenyl¬ 
benzene  and  diphenyldiphenyl  by  condensation  with- 
more  phenyl.  The  action  of  sodium  on  w-heptyl 
bromide  affords  ?i-heptane,  heptylene,  tetradecane,, 
and  a  heneicosane,  b.  p.  340 — 345°,  together  with 
hydrocarbons  of  high  mol.  wt.  Pentadecane  is  a> 
by-product  in  the  preparation  of  isodecane  from 
sodium  and  isoamyl  bromide.  F.  G.  Willson. 

Preparation  and  hydrolysis  of  the  isomeric 
p-tolylethyl  bromides.  J.  B.  Shoesmith  and 
R.  J.  Connor  (J.C.S.,  1927,  1768—1772;  cf.  A.,  1925„ 
i,  16). — The  influence  of  the  methyl  group  on  the 
reactivity  of  the  halogen  atom  in  the  isomeric  p-tolyl- 
ethyl  bromides  is  measured  by  their  rates  of  hydro¬ 
lysis  in  aqueous-alcoholic  sodium  hydroxide  at  76°, 
which  are  in  the  descending  order,  phenylethyl 
bromide,  m-,  p-,  and  o-tolylethyl  bromide.  In 
contrast  to  co-bromo-ra-  and  w-bromo-p-xylene,  the 
isomeric  p-tolylethyl  bromides  are  stable  towards 
hydrogen  iodide  in  aqueous  acetic  acid  at  100° ;  they 
are  also  stable  towards  aqueous  alcohol  at  76°.  From 
these  results  it  is  concluded  that  the  transference  of 
general  and  alternating  effects  through  the  a-carbon 
atom  of  the  side-chain  is  very  weak  (ef.  Ing  and 
Robinson,  A.,  1926,  946 ;  Goss,  Hanhart,  and  Ingold, 
this  vol.,  236).  The  tolylethyl  alcohols  were  prepared 
in  improved  yields  (20 — 40%)  by  a  modification  of 
Grignard’s  method  (A.,  1905,  i,  593).  The  alcohols 
had  b.  p.  :  o-,  115—116713  mm.;  m-,  115— 117°/13 
mm.;  p-,  116-5 — 118714  mm.  Hydrogen  bromide  is 
without  action  on  these  alcohols;  the  action  of 
phosphorus  pentabromide  on  benzene  solutions  of  the 
alcohols,  however,  yields  the  corresponding  bromides, 
which  have  b.  p. :  o-,  99 — 100°/10  mm. ;  m-,  101— 
103711  mm.;  p-,  103-5 — 105711  mm. 

G.  A.  C.  Gough. 

2-Iodofluorene.  P.  Chanussot  (Anal.  Asoc. 
Qulm.  Argentina,  1927,  15,  5 — 9). — 2 -Iodofluorene, 
m.  p.  126 — 127°,  is  obtained  by  the  action  of  concen¬ 
trated  potassium  iodide  solution  on  2-diazofluorene, 
Oxidation  with  sodium  dichromate  in  acetic  acid 
solution  yields  2 -iodofluorenone,  m.  p.  143 — 144° 
(hydrazone,  m.  p.  147 — 148° ;  oxime,  m.  p.  180 — 181°). 
Nitration  of  2-iodofluorene  yields  ( ?)2-iodo-7-nitro- 
fluorene,  m.  p.  235°.  G.  W.  Robinson. 

Reaction  between  ethylene  oxide  and  methyl- 
and  ethyl-anilines.  G.  Gabel  (Bull.  Soc.  ehim., 
1927,  [iv],  41,  936—940;  cf.  A.,  1925,  i,  535).— 
Ethylene  oxide  reacts  with  methyl-  and  ethyl-anilines 
in  sealed  tubes  at  100°,  giving  15  and  22%  yields 
of  p-phcnylmethyl-  and  (3-phenylethyl-aminoethyl 
alcohols,  respectively  (ef.  Laun,  A.,  1884,  1011).  The 
presence  of  water  has  no  effect  on  the  reaction. 

H.  Burton. 

Nitro-derivatives  of  s-diphenyldimethyl-  and 
s-diphenyldiethyl-carbamides  (Centralif.es).  A. 
Apard  (Mem.  Poudres,  1926,  '22,  180—190).— 
Diphenyldimethylearbamide  is  nitrated  by  nitric  acicl 
or  by  nitric-sulphuric  acids  yielding  di-p-niirophenyl- 
dimethylcarbamide,  m.  p.  156 — 157°.  which  is  hydro¬ 
lysed  by  sulphuric  acid  to  p-nitromethylaniline.  Dt~ 
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2  ;  4-dinitTOjjhenyldimeihi/lcarbamide,  m,  p.  192°,  and 
a  /lorowi/ro-derivative,  m.  p.  above  300°,  of  the  carb¬ 
amide  are  described.  Hydrolysis  of  the  hexanitro- 
derivative  furnishes  a  trinitrometiiylaniline,  m.  p.  180°, 
not  identical  with  2:4:  6-trinitromethylaniline.  By 
similar  reactions  there  wore  obtained  from  diphenyl- 
diethylcarbamide,  di-p-nitropkenyldiethylcarbamvde, 
m.  p.  147°,  and  di- 2  :  4-dinitrophenyldiethylcarbamide, 
m.  p.  178°.  Nitrous  fumes  convert  diphenyldiethyl- 
carbamide  into  a  ctediro-derivative,  m.  p.  144°. 

H.  Burton. 

Nitration  of  p-naphthyltrimethylarnmonirim 
nitrate.  B.  H.  Ingham  (J.C.S.,  1927,  1972—1975). 
— (3-Naphthyltrimethylammoni.um  iodide  yields  a 
corresponding  picrate,  m,  p.  194 — 195°  (decomp.),  and 
nitrate ,  m.  p.  190°  (deeomp.).  Nitration  of  the 
nitrate  with  99%  nitric  acid  gives  in  almost  theoretical 
yield  the  single  product  5-nitro-$-naphthyltrimethyl- 
ammonium  nitrate,  m.  p.  213°  (decomp.).  The  iodide, 
m,  p.  194°  (deeomp.),  and  picrate,  m.  p.  254°  (decomp.), 
are  alternatively  obtained  by  methylation  of  5-nitro-p- 
naphthylamine.  This  result  gives  strong  support  to 
the  theory  that  the  influence  of  wieto-directive  groups 
depends  on  an  inhibition  of  the  substitution  process, 
the  inhibition  applying  less  to  the  meta-  than  to  the 
ortho-  and  para -positions.  M.  Clark. 

Amino-oxidation.  XI.  Oxidation  of  primary 
amines ;  tetrafluorenylhydrazine.  S.  Gold- 
Schmidt  and  L.  Reichel  (Annalen,  1927,  456,  152 — 
168). — The  yellow  product,  m.  p.  243°  (deeomp.), 
obtained  together  with  fluorenone  and  A9:9  -difiuorenyl- 
ene  by  the  atmospheric  oxidation  of  9-aminofluorene 
in  solar  or  ultra-violet  light  (cf .  A.,  1926,  607),  is  formed 
with  loss  of  ammonia  when  oxygen  is  passed  over 
the  base  at  75 — 80°  in  the  dark.  This  cannot  be 
fluorcnylene-9-aminofluorene,  since  fluorenone  and 
9-aminofluorene  do  not  react  under  these  conditions. 
Further,  substances  of  this  type,  such  as  diphenyl- 
methjlenebenzhydrylamine,  CPh„;N'CHPh2,  m.  p.  150° 
(picrate,  m.p.  205°), prepared  for  comparison  by  passing 
oxygen  into  benzhydrylamine  at  120°,  are  colourless 
and  unimolecular  in  solution.  The  “  anil  ”  is  reduced 
by  aluminium  amalgam  to  s-tetraphenyldimethyl- 
amine.  The  oxidation  product  must  therefore  be 
tetrafluoremjlhjdrazim  and  its  coloured  solutions 
contain  the  radical  (C13H9)2N*.  The  solid  hy'drazine 
is  stable  but  its  solutions  decompose  rapidly.  With 
bromine  it  gives  reddish-brown  9:9':  N -tribromo- 
9  : 9' -difluorenylamine,  and  with  nitrogen  dioxide, 
9:9':  ’M-trinilrodifluorenylamine ,  m.  p.  205°  (deeomp.), 
both  of  which  are  readily  oxidised  to  fluorenone.  It  is 
decomposed  in  presence  of  triphenylmethyl  or  nitric 
oxide,  with  acetic  acid  it  gives  fluorenone  and  acet- 
amidoftuorene,  and  with  sulphuric  acid,  fluorenone  and 
ammonia.  Difluorenylnitrogen  is  unexpectedly  stable 
towards  cjuinol  and  hydrazobenzene,  it  is  reduced  by 
phenylhydrazine,  whilst  zinc  dust  and  ammonia  give 
difluorenylamine,  m.  p.  198°  (cf.  Gurtius  and  Kof,  A., 
1912,  i,  733).  The  formation  of  derivatives  of  a 
secondary  amine  during  the  oxidation  of  a  compound, 
R.CH’NHj,  probably  takes  place  through  an  inter¬ 
mediate  free  radical,  RICH -Nil-.  Thus  may  be  oxidised 
to  an  imine,  RXINH  (A.,  1926,  607),  or  2  mols.  may 
unite  giving  ammonia  and  (R;CH)2N%  which  may 


either  polymerise  to  the  hydrazine  [(RICHLNL,  or  he 
oxidised  to  the  Sehiff’s  base,  RICIN-CHIR,  A  similar 
mechanism  accounts  for  the  formation  of  secondary 
amines  during  the  reduction  of  oximes,  nitriles,  and 
acid  amides  (cf.  Rupe  and  Glenz,  A.,  1923,  i,  100; 
Itindler,  ibid.,  568).  H.  E.  P.  Notton. 

s-Diarylgmanidines.  Ghem.  Fabr,  aue  Actien 
(voem.  E.  Schering). — See  B.,  1927,  669. 

Cold  oxidation  (decolonisation)  of  colouring 
matters  by  sodium  hypochlorite  in  acid  solution. 
II.  Oxidation  of  azo-dyes.  A.  Seyewetz  and 
E,  Chaise. — See  B.,  1927,  696, 

Aromatic  sulphonyl  fluorides.  W.  Stein  koff 
[with  K.  Buchhebi,  K.  Beythien,  H.  Dudek,  J. 
Eisold,  J.  Gall,  P.  Jaeger,  H.  Reumuth,  A. 
Semenoff,  and  A.  Wemme]  (J.  pr.  Chem.,  1927,  [ii], 
117,  1—82). — Aromatic  sulphonyl  fluorides  have  been 
prepared  for  the  first  time,  by  the  action  of  fluoro- 
sulphonic  acid  on  aromatie  compounds,  sulphones  and 
sulphonic  acids  being  formed  as  by-products.  The 
best  yields  are  obtained  at  about  25°;  at  lower  tem¬ 
peratures  the  yield  of  sulphone  is  increased,  whilst  at 
80 — 120°  disulphonyl  fluorides  are  formed,  except 
from  benzene  itself.  The  products  are,  however, 
more  homogeneous  than  those  from  sulphonation  by 
sulphuric  acid  at  high  temperatures.  A  second 
method  of  preparation  consists  in  tho  action  of 
fluorosulphonic  acid  on  the  sodium  salt  of  a  sulphonic 
acid ;  a  sulphonatewith  a  reactive  hydrogen  atom  may, 
however,  be  converted  into  the  monofluoride  of  a 
disulphonic  acid.  Thirdly,  sulphonyl  chlorides  can  be 
converted  by  fluorosulphonic  acid  into  the  sulphonyl 
fluorides;  tho  reaction  is  reversible.  Aromatic 
sulphonyl  fluorides  have  no  unpleasant  odour ;  many 
may  be  distilled  unchanged  at  atmospheric  pressure, 
and  they  are  remarkably  stable  towards  water.  They 
may  be  boiled  with  water  without  reacting,  and  may 
be  purified  by  steam  distillation ;  concentrated  acids 
have  only  a  slow  action  and  dilute  acids  practically 
none.  Nitroarylsulphonyl  fluorides  may  be  reduced 
to  the  corresponding  amino-derivatives,  which  may 
then  be  diazotised  etc.  without  loss  of  the  -S02E 
group.  The  sulphonyl  fluorides  react  readily  with 
aliphatic  primary  and  secondary  but  not  with 
aromatic  amines.  As  gaseous  ammonia  has  no  action 
on  substances  containing  the  -S02P  group  in  ethereal 
solution,  it  is  possible  to  prepare  water-soluble 
ammonium  salts  containing  this  group.  The  latter  is, 
however,  attacked  by  aqueous  ammonia  to  give  the 
sulphonamide,  which  can  be  better  prepared,  free 
from  the  ammonium  sulphonate,  by  tho  action  of 
liquid  ammonia  under  pressure;  occasionally  this 
yields  the  disulphonimidc. 

Anhydrous  aluminium  chloride  (but  not  ferric 
chloride)  converts  sulphonyl  fluorides  into  the 
corresponding  sulphonyl  chlorides.  Similarly  chloro- 
sulphonic  acid  acts  on  the  fluorides,  but  the  reaction 
is  reversible ;  also  when  a  reactive  hydrogen  atom  is 
present,  a  chlorosulphonylarylsulphonyl  fluoride  is 
formed.  This  enables  fluorosulphonylarylsulphon- 
amides  to  be  obtained;  a  corresponding  chloro- 
sulphonylarylsulphonamide  has  also  been  prepared. 
Unlike  sulphonyl  chlorides,  the  fluorides  do  not 
catalyse  the  Beckmann  inversion. 
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Some  soluble  derivatives  containing  a  -S02F  group 
stable  towards  water,  e.g.,  ammonium  p -fluoro- 
sulphonylbenzoata,  have  a  fairly  high  bactericidal 
action,  against  even  very  resistant  bacteria  (e.g., 
B.  subtilis),  and  especially  against  lactic  acid  bacteria. 
o-AminophenolA-sulphonyl  fluoride  hydrochloride  and 
ammonium  m-fluorosulphonylbenzoale  approach  Quino- 
sol  in  bactericidal  action. 

Benzenesulphomjl  fluoride,  b.  p.  203—204°,  90 — 91°/ 
14  mm.,  n\ f  1-49316,  df  1-3286,  is  obtained  by  action 
of  fiuorosulphonic  acid  on  benzene  (62%  yield)  or  on 
benzenesulphonyl  chloride,  into  which  the  fluoride  is 
reconverted  by  the  action  of  aluminium  chloride. 
With  alcohol  and  alkali,  the  fluoride  gives  ethyl 
benzenesulphonate,  with  ammonia,  benzenesulphon- 
amide,  with  phenylkydrazine,  benzenesulphophenyl- 
hydrazide,  now  m.  p.  154 — 155°  (cf.  Fischer,  A.,  1878, 
309) ;  there  is  no  reaction  with  an  aqueous  solution  of 
carbamide,  nor  with  alcoholic  benzylamine  until  heat 
is  applied.  The  fluoride  is  hydrolysed  slowly  by 
sodium  carbonate  or  hydroxide  in  the  cold,  rapidly  on 
heating.  It  is  nitrated  by  fuming  nitric  acid  and  sul¬ 
phuric  acid  to  m-nitrobenzenesulphonyl  fluoride,  m.  p. 
48°.  Attempts  to  prepare  o-  and  p-sulphonyl  fluorides 
of  nitrobenzene  by  the  action  of  fiuorosulphonic 
acid  were  unsuccessful.  m-Aminobenzenesulphonyl 
fluoride  has  m.  p.  29 — 30°,  b.  p.  297 — 299°  (decomp.) 
(hydrochloride,  m.  p.  165 — 167°).  The  double  salt  of 
the  hydrochloride  with  stannic  chloride  is  diazotised 
to  m-fluorosulphonylbenzenediazonium  chlorostannate, 
[C0H4(SO2F)-N2Cl]2SnCl4,  m.  p.  155—156°  (decomp.). 
The  amine  hydrochloride  gives,  by  the  usual  means, 
diazoaminobenzene-Z  :  3 ' -disulphonyl  fluoride,  m.  p. 
176 — 176°  (decomp.).  The  amine  sulphate  when 
diazotised  yields  on  treatment  with  potassium  iodide, 
m-iodobenzenesulphonyl  fluoride,  b.  p.  137°/13 — 14 
mm.,  converted  by  chlorine  into  m -fluorosulphonyl- 
phenyl  iodide  dichloride,  m.  p.  98—99°,  and  on  treat¬ 
ment  with  potassium  cyanide  and  copper  sulphate, 
ra-cyanobenzenesidphonyl  fluoride,  m.  p.  69 — 70°,  in 
30 — 40%  yield.  Benzene-m-disulphonyl  chloride  with 
fiuorosulphonic  acid  yields  benzene-m-disulphonyl 
fluoride,  m.  p.  38 — 39°. 

Toluene  yields  a  mixture,  b.  p.  97 — 100-8°/l  1-5  mm., 
of  o-  (not  isolated)  with  p -toluenesulphonyl  fluoride, 
m.  p.  43—44°,  b.  p.  112-5°/16  mm.  to  169-5°/132  mm. 
The  proportion  of  the  o-compound  is  estimated  by  the 
method  of  Hefelmann  (Pharm.  Zentr.,  1894,  35,  105) 
at  40%  :  this  proportion  is  unaffected  by  change  of 
temperature  from  20°  to  30°,  or  by  addition  of 
catalysts.  ^-Toluenesulphonyl  fluoride  may  also  be 
prepared  from  the  corresponding  chloride  (new  m.  p. 
71°),  into  which  it  is  reconverted  by  chlorosulphonic 
acid  or  aluminium  chloride;  with  dimethylamine  it 
gives  p-toluenesulphoridimethylamide,  m.  p.  86 — 87°. 
It  is  nitrated  to  o-nitrotoluene-i-sulphonyl  fluoride, 
m.  p.  48 — 49°,  which  is  reduced  to  the  2 -amino- 
compound,  m.  p.  96 — 97°  ( acetyl  derivative,  m.  p. 
188-5 — 189-5°).  The  diazotised  amine  yields  1-p- 
fluorosulphonyltoluene-Q-azo-fi-naphthol,  m.  p.  217°, 
and  by  the  action  of  copper  regenerates  ^-toluene- 
sulphonyl  fluoride.  Oxidation  of  this  gives  p-fiuoro- 
sulphonylbenzoic  acid,  m.  p.  270°,  easily  soluble  in 
warm  water  (ammonium  salt).  Attempts  to  cause 
benzoic  acid  to  react  with  fiuorosulphonic  acid  failed. 


p-Fluorosulphonylbenzoic  acid  is  converted  by  thionyl 
chloride  into  p-fluorosulphonylbenzoyl  chloride,  m.  p. 
53—53-5°  ( ethyl  ester,  m.  p.  49 — 49-5° ;  p-fluorosulph- 
onylbenzamide,  m.  p.  187 — 187-5°).  p-Nitrotoluene- 
2-sulphonyl  fluoride,  m.  p.  57 — 58°,  from  nitration  of 
mixed  o-  and  p-toluenesulphonyl  fluorides,  is  reduced  to 
p-toluidine-2-sulphonyl  fluoride,  m.  p.  62°  ( acetyl  deriv¬ 
ative,  m.  p.  120 — 121°),  from  which  pure  o-toluene- 
sulphonyl  fluoride,  b.  p.  133-9°/56-5  mm.,  146-2°/83 
mm . ,  was  obtained.  p-Toluenesulphonyl  fluoride  when 
heated  with  fiuorosulphonic  acid  at  130 — 140°  yields 
toluene- 2  :  i-disulphonyl  fluoride,  m.  p.  87 — 88°. 

m-Chlorosulphonylbenzoic  acid  (Smiles  and  Stewart, 
J.C.S.,  1921,119, 1792)  is  converted  by  fiuorosulphonic 
acid  into  m-fluorosulphonylbenzoic  acid,  m.  p.  154 — 
155°  (ammonium  salt,  m.  p.  130 — 132°),  of  which  the 
acid  chloride,  b.  p.  108 — 110°,  and  the  anhydride, 
m.  p.  120 — 122°,  are  described,  m  -  Fluor  osulphonyl- 
benzamide,  m.  p.  109 — 110°,  is  converted  by  alcoholic 
methylamine  into  m-N -methylamidosulphonylbenz- 
amide,  m.  p.  145 — 147°;  ethyl  m -fluorosulphonyl- 
benzoaie,  m.  p.  126-5 — 128-5°/vac.,  similarly  gives 
ethyl  m-l$-methylamidosulphonylbenzoate,  b.  p.  192 — 
194°/vac.,  and  the  n -propyl  ester,  b.  p.  118 — 120°/vae., 
with  benzylamine  gives  n -propyl  m-benzylamido- 
sulphonylbenzoate,  m.  p.  60 — 61°.  m-Fluorosulphonyl- 
benzanilide,  prepared  from  m-fluorosulphonylbenzoyl 
chloride,  has  m.  p.  157 — 158°. 

p- Xylene  yields  p-xylene-2-sulphonyl  fluoride,  m.  p. 
24-5°,  b.  p.  124 — 125°/21  mm.,  converted  by  chloro¬ 
sulphonic  acid  into  a  mixture  of  the  mono-  and  di¬ 
sulphonyl  chlorides.  This  fluoride  is  nitrated  to 
2-nitro-p-xylene-6-sulphonyl  fluoride,  m.  p.  74—74-5°. 
m-Xylene  yields  m -xyleneA- sulphonyl  fluoride,  b.  p. 
239 — 240°,  149— 150°/14  mm.,  which  gives  4 -nilro- 
m-xylene-6-sulphonyl  fluoride,  m.  p.  109 — 110°,  and 
the  corresponding  4-ammo-compound,  m.  p.  55—56° 
(hydrochloride,  m.  p.  191 — 196°),  and,  with  excess  of 
fiuorosulphonic  acid  at  100°,  m-xylene-2  :  i-disulphonxjl 
fluoride,  m.  p.  116 — 117°. 

Mesitylene  yields  a  sulphonyl  fluoride,  m.  p.  73 — 
73-5°,  b.  p.  125°/12  mm.,  which  gives  nitromesitylene- 
sulphonyl  fluoride,  m.  p.  58 — 59°,  and,  with  chloro¬ 
sulphonic  acid,  mesitylenedisulphonyl  chloride,  m.  p. 
121-5 — 122-5°  ( disulphonamide ,  m.  p.  240 — 241/ 

^-Cumene  yields  a  sulphonyl  fluoride,  b.  p.  123 — 126°/ 
12  mm.,  137 — 139°/20  mm.;  conversion  into  the 
sulphonamide  show's  that  this  is  at  least  mainly 
i/i-  cumene- 5-s ulp hony  1  fluoride.  This  gives  nilro- 
ip-cumenesulphonyl  fluoride,  b.  p.  163 — 166°/14  mm- 
It  is  possible  to  separate  almost  quantitatively  the 
sulphonyl  fluoride  of  mesitylene  from  that  of  ^-cumene 
by  freezing  out  from  the  fluorosulphonation  product 
of  the  mixed  hydrocarbons. 

1  :  Z-Dimethyl-B-tevt.-butylbenzene-  ? -sulphonyl  fluor¬ 
ide,  m.  p.  115 — 116°,  which  has  a  slight  petroleum-like 
odour,  gives  a  dim iro-d eri vati ve ,  m.  p.  127 — 128  , 
which  has  the  odour,  at  great  dilution,  of  “  artificial 
musk  ”  (trinitro-terf. -butyl toluene),  showdng  that 
replacement  of  one  nitro-group  by  the  SOaF  group 
does  not  affect  the  odour.  On  the  other  hand, 
1-dinilro- 1  :Z-dimethyl-5-teit.-butyU>enzene-  l-sulphonyl 
chloride,  obtained  by  the  action  of  aluminium  chloride, 
has  the  characteristic  unpleasant  sulphonyl  chloride 
odour. 
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Naphthalene  yields  an  a-sulphonyl  fluoride,  m.  p. 
56°,  also  obtained  from  sodium  a-naphthalene- 
sulphonate ;  the  fl-sulphonate  similarly  gives  the 
p  -  sulphonyl  jhtor  ids ,  m.  p.  87 — 88°.  Naphthalene  at 
70 — 80°  gives  a  mixture  of  naphthalene-  l -disulphonyl 
fluoride,  m.  p.  125°,  which  is  converted  by  aluminium 
chloride  into  a  new  naphthalene-  1 -disulphonyl  chloride, 
m.  p.  118°,  and  naphthalene -1  :  5 -disulphonyl  fluoride, 
m.  p.  203°,  converted  by  liquid  ammonia  into  naphth¬ 
alene-1  :  5-disulphonamide,  m.  p.  above  340°,  by 
aluminium  chloride  into  the  chloride,  and  by  chloro- 
sulphonic  acid  into  naphthalene-1  :  3  :  5-trisulphonyl 
chloride.  The  a-sulphonyl  and  1  : 5-disulphonyl 
fluorides  are  extremely  stable  towards  water  or 
0-fiN-s‘ulphuric  acid.  The  a-sulphonyl  fluoride  on 
treatment  with  chlorosulphonic  acid  yields  a-chloro- 
sulphonylnaphthalene-5-sulphonyl  fluoride,  m.  p.  174°, 
converted  by  liquid  ammonia  into  the  above  disulphon- 
amide,  and  by  ammonia  in  ether  into  a -amidosulphonyl- 
naphthalene-5-sulphonyl  fluoride,  m.  p.  252 — 253°. 
Similarly  (3-naphthalenesulphonyl  fluoride  with  chloro- 
eulphonic  acid  gives  2-chlorosulphonylnaphthalene-G- 
sulphonyl  fluoride,  m.  p.  114 — 116°,  whence  2-amido- 
sulphonylnaphthalene-6-sulphonyl  fluoride,  m.  p.  208°, 
is  obtained,  or,  by  the  prolonged  action  of  liquid 
ammonia,  naphthalene-2  :  6-disulphonamide,  m.  p. 
303—305°  (cf.  Ebert  and  Merz,  A.,  1876,  ii,  409). 

Tetrahydronaphth alene  gives  mainly,  with  probably 
some  of  the  (3-compound,  tetrahydronaphthalene-u- 
mlphonyl  fluoride,  m.  p.  75—77°,  which  has  an  odour 
resembling  candied  lemon,  and  which  is  nitrated  to  • 
l-nitrotetrahydronaphthaleno-a-sulphonyl  fluoride,  m.  p. 
108 — 109°,  converted  by  aluminium  chloride  into  a 
compound  of  one  mol.  of  itself  with  one  of  the  corre¬ 
sponding  chloride,  C20H20O8N2FClS2,  m.  p.  87 — 88°, 
and  by  methylamine  into  % -nitrotetraliydronaphthalene- 
a-s-ulphonmethylamide,  m.  p.  169 — 171°.  Nitration  of 
the  liquid  sulphonyl  fluoride  gives  a  small  quantity  of 
this  substance,  with  other  products.  Nitrotetra- 
hydronaphthalene-a-sulphonyl  fluoride  is  reduced  to 
the  corresponding  awmio-derivative,  m.  p.  83 — 84° 
{hydrochloride,  decomp.  226 — 227°),  which  by  the 
Sandmeyer  reaction  yields  the  ?-cr/a/io-derivative, 
m.  p.  113 — 116°  to  a  cloudy  liquid,  clearing  at  120°. 

Phenol  gives  phenol-p-sulphonyl  fluoride,  m.  p. 
77 — 78°,  also  obtainable  from  sodium  phenol-p- 
sulphonate.  Ammonium  p-fluorosulphonylplienoxide, 
m.  p.  200 — 203°,  on  keeping  in  aqueous  solution 
deposits  p -phenylenesulphonylide,  m.  p.  276—277° 
(of.  Anschutz,  A.,  1912,  i,  852)  ;  the  action  of  liquid 
ammonia,  followed  by  neutralisation,  on  the  other 
hand,  gives  di-p-phenol&ulphonimide,  m.  p.  154 — 155°. 
Phenel-p-svlphon-methylamide,  m.  p.  81 — 82°,  and 
-dimeihylamide,  m.  p.  95 — 96°,  are  prepared  in  alcohol ; 
by  direct  action  of  aniline,  aniline  p -anilidosulphonyl- 
phenoxide,  m.  p.  112 — 113°,  is  obtained,  showing  that 
the  fluorine  atom  is  less  strongly  bound  than  in 
sulphonyl  fluorides  of  hydrocarbons.  Phenol-p- 
sulphonyl  fluoride  and  aluminium  chloride  give  with 
benzene,  p  hydroxyd iphe nylsu Iphone ,  m.  p.  131°,  and 
'^h  phenol  in  the  presence  of  carbon  disulphide, 
VP  -dihydroxydiphenylsulphone.  o-N itrophenolA-sul- 
pnonyl  fluoride,  m.  p.  66-5 — 67°,  obtained  by  nitration 
0  phenol-p-sulphonyl  fluoride,  or  by  fluorosulphon- 
“  10n  °*  0-nitrophenol,  is  reduced  to  the  corresponding 


ammo-compound,  m.  p.  13T5°  ( hydrochloride ,  m.  p. 
203 — 205°,  decomp.),  which  may  also  be  obtained  from 
o-aminophenol  and  fluorosulphonic  acid,  and  yields  an 
N -formyl  derivative,  m.  p.  241 — 242°.  An  attempt  to 
eliminate  water  from  this  and  obtain  a  benzoxazole- 
sulphonyl  fluoride  was  unsuccessful.  Phenol-p- 
sulphonyl  fluoride  with  excess  of  fluorosulphonic  acid 
at  100°  yields  phenol- 2  :  4t-disulphonyl  fluoride,  m.  p. 
120 — 121°  (the  ammonium  phenoxide  derivative,  m.  p. 
184 — 185°,  decomp.  188°,  is  unchanged  on  recrystall¬ 
isation  from  water).  Nitration  gives  o -nitrophenol- 
4  :  6 -disulphonyl  fluoride,  m.  p.  98-5 — 99-5°,  reduced 
to  the  o-aminophenol  derivative,  m.  p.  119 — 120°  ;  the 
action  of  aniline  in  ether  yields  phenol-2  :  4 -disulph- 
anilide,  m.  p.  203 — 204°.  Phenol  -  p  -  sulphonyl 
fluoride  with  chlorosulphonic  acid  gives  2 -chloro- 
sulphonylphenolA-sulphonyl  fluoride,  m.  p.  75 — 76°, 
which  with  ammonia  in  ether  yields  the  2-amido- 
sulphonyl  derivative,  m.  p.  175 — 175-5°,  with 
p-toluidine  gives  p-fluorosulphonylphenol-2-sulphon- 
p -tolylamide,  m.  p.  147 — 148°,  and  with  liquid 
ammonia,  plienol-2  :  4 - d isulpho nam id e ,  m.  p.  239 — 
240°. 

p-Cresol  gives  a  3 -sulphonyl  fluoride,  m.  p.  58 — 59°, 
b.  p.  135 — 136°/20  mm.  ( ammonium  salt  easily 
resinifying),  giving  p-cresol-Z-sulphonamide,  m.  p. 
151 — 152°.  Nitration  of  the  fluoride  gives,  with 
warm  dilute  nitric  acid,  3  :  5 -dinitro-^- cresol,  and  with 
cold  nitrosulphuric  acid,  G-nitro-p-cresol-Z-sulphonyl 
fluoride,  m.  p.  87 — 88°,  which  on  heating  with  dilute 
nitric  acid  is  converted  into  the  above  dinitro¬ 
compound,  and  is  reduced  to  the  6-ammo-compound 
(lujdrochloride).  Potassium  p-cresol-3-sulphonate  and 
fluorosulphonic  acid  at  80 — 90°  yield  a  potassium  salt 
from  which  Z-fluorosulphonyl-p-cresol-B-sulphonic  acid, 
m.  p.  120 — 121°  (+2-5H20),  is  obtained  ( ammonium 
salt,  deeomp.  265°).  The  potassium  salt  with  excess 
of  chlorosulphonic  acid  yields  jp-cresol-3 : 5-disulphonyl 
chloride  (Poliak,  A.,  1926,  514).  Potassium  3-bromo- 
p-cresol-5-sulphonate  and  fluorosulphonic  acid  at 
75 — 80°  give  the  corresponding  sulphonyl  fluoride, 
m.  p.  75°  ( ammonium  salt,  m.  p.  193 — 196°,  recrystallis- 
able  unchanged  from  water).  This  gives  when 
dissolved  in  acetone  and  heated  with  potassium 
acetate,  5-bromo-o-toluosulphonoquinone  (Zincke  and 
Kempf,  A.,  1911,  i,  287) ;  with  diethylamine,  Z-bromo- 
Tp-eresol-5-sulphondiethylamide,  m.  p.  162 — 163°,  is 
obtained. 

o-Cresol  gives  a  small  yield  of  a  l -sulphonyl  fluoride, 
m.  p.  56 — 57°,  b.  p.  168 — 170°/11  mm.  ( ammonium 
salt  behaving  in  solution  as  does  the  ^-compound), 
converted  by  dilute  nitric  acid  into  a  miro-derivative, 
m.  p.  60 — 60-5°.  m-Cresol- 1 -sulphonyl  fluoride,  m,  p. 
49 — 50-5°,  b.  p.  169 — 170°/11  mm.,  gives  with  liquid 
ammonia,  di-m-cresolsulphonimide,  m.  p.  145 — 146°. 

Sodium  2  :  6-di-iodophenoxide  gives  with  fluoro- 
sulphonie  acid  at  70 — 75°,  2 : 6-di-iodophenolA- 
sulphonyl  fluoride,  m.  p.  132°,  of  which  the  ammonium 
salt,  m.  p.  208 — 210°,  maybe  recrystallised  from  water. 
The  stability  of  this  and  other  ammonium  derivatives 
is  attributed  to  the  presence  of  the  halogen  atoms. 

A  nisole-p-sulphonyl  fluoride,  m.  p.  13°,  b.  p.  175°/60 
mm.,  is  slowly  converted  by  liquid  ammonia  into 
anisole-p-sulphonamide,  m.  p.  116°,  and  is  nitrated 
by  nitrosulphuric  acid  to  a  2-nffro-derivative,  m.  p. 
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78*5°,  also  obtained  by  methylation  of  o-nitrophenol- 
4-sulphonyl  fluoride.  The  nitro-derivative  is  reduced 
to  o  -  an  is  idine-p-  snip  h  onyl  fluoride,  m.  p.  66°  ( hydro¬ 
chloride ,  m.  p.  202°,  after  sintering  and  darkening  at 
ISO0).  Phenetole-p-sulphonyl  fluoride,  m.  p.  38°,  b.  p. 
170— 175°/25  mm.,  yields  on  treatment  with  nitro- 
sulphuric  acid  an  oil  from  which  a  substance,  m.  p.  73°, 
is  obtained,  not  identical  with  2-nitrophenetole-p- 
sulphonyl  fluoride,  m.  p.  73°,  obtained  by  the  action 
of  ethyl  iodide  on  silver  i-fluorosulphonyl-o-niiro- 
phenozide. 

Sodium  p-naphthol-6-sulphonate  when  treated  with 
chlorosulphonic  acid  yields  p-naphthol- 3  :  6-disulphonyl 
chloride,  m.  p.  112 — 113°,  which  with  aniline  in  ether 
gives  $-naphthol-Z-(QT  6 -)sulphonyl  chloride  6(or  3)- 
sulphanilide,  m.  p.  138 — 139°;  and  with  fluorosul- 
phonic  acid  yields  'i-naphthol-3  :  6-disulphonyl  fluoride, 
m.  p.  108 — 109-5°  (ammonium  salt),  also  obtainable 
from  (5-naphthol  (which  gives  no  monosulphonyl 
fluoride),  together  with  its  $-naphthol-Z(oT  6 )-sul- 
phonate,  C10H6(OH)-SO2-O-C]0H5(SO2F)2,  m.  p.  265° 
(decomp.).  (i-Naphthol-3  : 6-di[sulphondimethylamide] 
has  m.  p.  159—160-5°. 

A  salt  of  p-naphthol-6  :  8-disulphonic  acid  (G-salt) 
yields  (i-naphlhol-o  :  8 -disulphonyl  fluoride,  m.  p. 
175 — 176°,  slightly  soluble  in  cold  water,  moderately 
soluble  in  hot ;  the  ammonium  salt  is  intensely  yellow, 
becoming  dark  orange-coloured  on  heating,  but 
colourless  at  190 — 200°,  with  m.  p.  above  240°. 
E-salt  similarly  gives,  in  very  small  yields,  fi-napkihol- 
3:6:  8 -trisulphonyl  fluoride,  m.  p.,  when  anhydrous, 
152-5 — 154°  ( ammonium  salt  described),  which  is  also 
obtainable  in  small  yield  from  p-naphthol-3  :  6-di- 
sulphonyl  fluoride  at  115- — 130°. 

The  above  6  :  S-di-  and  3:6:  8-tri-sulphonyl  fluorides 
differ  from  the  3  :  6-disulphonyl  fluorides  in  that  they 
contain  water  of  crystallisation.  The  analytical  data 
from  their  ammonium  salts  show,  howover,  that  they 
do  not,  as  might  be  suspected,  contain  the  sulphonic 
acid  group.  In  hydrolytic  solvents  they  give 
intensely  yellow  solutions,  which  dye  wool;  this,  with 
the  similar  colour  of  their  ammonium  salts  (that  of 
the  3 : 6-disulphonyl  fluoride  is  quite  pale),  is 
attributed  to  the  presence  of  the  -S02F  group  in  the 
8-position. 

Salicylic  acid  treated  at  100°  with  fluorosulphonic 
acid  gives  slowly  in  36%  yield  5-fluorosulphonyl- 
salicylic  acid,  m.  p.  183°  (ammonium  salt,  decomp. 
190°,  easily  soluble  in  water).  This  with  liquid 
ammonia  gives  5-amidosulphonylsalicylic  acid,  m.  p. 
228 — 229°;  and  with  methyl  alcohol  and  hydrogen 
chloride  the  methyl  ester,  m.  p.  107 — 108°,  which  has 
an  unpleasant  odour  resembling  onions;  and  with 
acetic  anhydride,  fiuorosulphonylacetyUaliaylic  acid, 
m.  p.  149°. 

Attempts  to  cause  sodium  ethylsulphonate  or 
ethylsulphonyl  chloride  to  react  with  fluorosulphonic 
acid  failed,  as  did  attempts  to  obtain  sulphonyl 
fluorides  from  the  chlorides  and  arsenic  trifluoride. 

The  action  of  fluorosulphonic  acid  on  aceto¬ 
phenone  is  fluorinating,  since  at  110°  there  is  obtained 
in  small  yield  a  product  free  from  sulphur  but  con¬ 
taining  fluorine,  m.  p.  115 — 117°,  regarded  as  a 
mixture  of  mono-  and  di-fluoroacetophenones. 

E.  W.  WlGNALL. 


B romophen  ols .  XXII.  Halogenated  phenols 
from  o-chlorophenol.  XXIII.  Diphenyl  ether 
of  2  : 5-dihydroxybenzoquinone  and  allied  com¬ 
pounds.  M,  Kohn  and  J.  J.  Sussmann  (Monatsh., 
1927,  48,  193—202,  203— 210).— XXII.  Reduction 
of  2-chloro-4 :  6-dibromophenol  with  zinc  dust  and 
acetic  acid  gives  2-chloro-4-bromophenol,  which  on 
nitration  furnishes  2-chloro-4-bromo-6-nitrophenol, 
and  is  iodinated  to  2-chloro-4:-bromo-6-iodophenol, 
m.  p.  70°  (methyl  ether,  m.  p.  39°).  Phosphorus 
pentabromide  converts  o-chloroanisole  into  2 -chloro- 

1- bromoanisole,  m.  p.  70°,  which  is  demethylated  by 
hydrobromic  acid  to  the  corresponding  phenol. 

2- Chloro-6-bromobenzoquinone,  obtained  by  oxid¬ 
ation  of  2-chloro-4  :  6-dibromophenol  bromide  or 
2  :  4-dichloro-6-bromophenol  bromide,  is  reduced  by 
sulphurous  acid  to  the  corresponding  quinol.  Methyl¬ 
ation  of  the  quinol,  followed  by  nitration,  gives 
2-chloro-6-bromo-Z  : 5-dinitroquinol  dimethyl  ether, 
m.  p.  135°.  Partial  demethylation  of  this  ether 
furnishes  2-chloro-Q-bromo-B  :  5-dinilroquinol  mono- 
methyl  ether,  m.  p.  124°.  The  crystallographic  pro¬ 
perties  of  these  ethers  are  described  fully. 

XXIII.  Reduction  of  tetrabromobenzoquinone 
(bromanil)  or  tribromobenzoquinone  with  zinc  dust 
and  acetic  anhydride  furnishes  2  :  5-dibromoquinol 
diacetate,  m.  p.  165°  (Schulz,  A.,  18S2,  838,  gives 
m.  p.  159-5 — 161°).  Bromanil  reacts  with  potassium 
phenoxide  yielding  3  :  6-dibromo-2  :  5-diphenoxy- 
benzoquinone,  which  on  successive  treatment  with 
zinc  dust  and  acetic  acid,  followed  by  chromic  acid, 
furnishes  2  : 5-diphenoxybenzoquinone,  m.  p.  236°. 
This  compound  is  reduced  by  zinc  dust  and  acetic 
acid  to  2  :  5-diphenoxyquinol,  m.  p.  128°  (diacetate, 
m.  p.  148°).  Methyl  sulphate  converts  the  diphenoxy- 
quinol  into  2  ;  5-diphenoxy-l  :  4,-dimethoxybenzene, 
m.  p.  147°.  Reduction  of  the  sodium  salt  of  2  :  5-di- 
bromo-3  :  6-dihydroxybenzoquinone  (bromanilic  acid) 
with  zinc  dust  and  acetic  anhydride  followed  by  zinc 
dust  and  acetic  acid  furnishes  the  tetra-acetate  of 

1  :  2  :  4  :  5-telrahydroxybenzene,  m.  p.  226°.  From 

2  :  4-dibromotoluquinone  there  is  produced  2  :  6-di- 
bromo-Z-methylquinol  diacetate,  m.  p.  140°. 

H.  Burton, 

Bromophenols.  XXXV.  Dehalogenation  of 
bromophenols.  XXV.  Halogenation  of  chloro- 
phenols.  M.  Kohn  and  J.  Pfeifer  (Monatsh., 
1927,  48,  211—229,  231— 241).— XXIV.  Reduction 
of  2:4:  6-tribromophenol  with  zinc  dust  and  acetic 
acid  affords  2  : 4-dibromophenol  (benzoyl  derivative, 
m.  p.  92° ;  methyl  ether,  m.  p.  62 — 64°).  Nitration  of 
the  dibromophenol  furnishes  2 : 4-dibromo-6-nitro- 
phenol,  m.  p.  118-5°  (crystallographic  data  given). 
3:4:  6 -Tribromophenol,  m.  p.  79°  (benzoyl  derivative, 
m.  p.  99°),  is  obtained  similarly  from  pentabromo- 
phenol  and  2:3:4:  6-tetrabroinophenol.  3:4: 6- 
Tribromoanisole,  b.  p.  306 — 309°/775  mm.,  m.  p.  105°, 
on  nitration  furnishes  3:4:  6-lribromo-2-nilroanisoU, 
m.  p.  70°,  which  is  demethylated  by  hydrobromic 
acid  to  3:4:  6-lribromo-2-nitrophenol,  m.  p.  122  . 
Bromination  of  the  tribromophenol  furnishes 
2:3:4:  6 -tetrabromophenol,  m.  p.  114°,  oxidised  by 
fuming  nitric  acid  to  tribromobenzoquinone.  2- 
Chloro-3  :  4  :  6-tribromophenol,  m.  p.  101°  (benzoyl 
derivative,  m.  p.  142°),  yields  a  methyl  ether,  m.  p. 
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82°,  which  on  nitration  gives  2 -chloro-Z  :  4  :  64 ri- 
brom o-S- ni troaniaole,  m.  p.  114°.  2-Chloro-Z  :  4  :  6- 
Iribromo-B-niirophenol  has  m.  p.  156°.  Reduction 
of  2:4: 6-tribromoresoreinol  with  zinc  dust  and 
acetic  anhydride  furnishes  4  :  C -dibromoresorcinol  di¬ 
acetate,  m.  p.  94°,  whilst  4 :  5 -dibromopyrocalechol 
diacetate,  m.  p.  173°,  is  obtained  from  tetrabromo- 
pyrocatechol. 

XXV.  2:3:4:  6-Tctrachloroanisolc,  m.  p.  60°  (cf. 
Biltz  and  Giese,  A.,  1904,  i,  1000),  on  nitration  yields 
2:3:4:  G-tMrachloro-5-nitroanisole,  m.  p.  58°,  which 
is  demethylated  to  2:3:4: 6-tetrachloro-S-nitro- 
phenol,  m.  p.  122°.  Bromination  of  2  :  3  :  4  :  6-tetra- 
chlorophenol  in  presence  of  iron  powder  gives 
2:3:4:  6-tetrachloro-5-bromo phenol  (I),  m.  p.  197° 
(cf.  Kohn  and  Zandman,  this  vol.,  62). 

Bromination  of  3  :  5-dichiorophenol  in  acetic  acid 
solution  furnishes  3  :  5-dichloro-2  :  4  :  6-tribromo- 
phenol  (II),  m.  p.  189°  (Blanksma,  Rec.  trav.  chim., 
1908,  27,  32,  gives  m.  p.  183°)  ( methyl  ether,  b.  p. 
349 — 350° /743  mm.,  m.  p.  149 — 160°).  Oxidation  of 
the  diohlorotribromoplienol  yields  2  :  6-dichloro-Z  :  5- 
dibromo-p-benzoquinone,  m.  p.  above  280°.  Iodin- 
ation  of  3  :  5-dichlorophenol  gives  3  :  5 -dichloro- 
2:4:  6-tri-iodophenol,  m.  p.  205°  (decomp.)  ( methyl 
ether,  m,  p.  197°),  which  is  oxidised  to  2  :  6 -dichloro- 
3  :  5-di-iodobenzoquinone,  m.  p.  240°  (decomp.).  3  :  5- 
Dichloro-2 : 4:-dinitroacetanilide,  m.  p.  124 — 125°, 
reacts  with  aniline  yielding  2  :  i-dinitro-Z  :  B-di- 
anilidoacetanilide,  m.  p.  235°.  Crystallographic  data 
of  (I)  and  (II)  are  given.  H.  Burton. 

Bromophenols.  XXVI.  2:4: 6-Trichloro-3~ 
bromophenol  and  2-chloro-4  :  6-dibromophenol. 
XXVII.  Formation  of  dibromo-o-cresol  from 
tetrabromo-o-cresol  by  the  action  of  aluminium 
chloride  and  benzene.  M.  Kohn  and  F.  Rabino- 
witsoh  (Monatsh.,  1927,  48,  347—360,  361—374; 
cf.  this  vol.,  51). — XXVI.  The  ketobromide  of 
2:4;  6-trichlorophenol  when  warmed  with  concen¬ 
trated  sulphuric  acid  on  the  water-bath  passes  into 
2:4: Q-trichloro-Z-bromophenol,  m.  p.  76°  (corr.) 
(benzoyl  derivative,  m.  p.  117°),  isolated  as  its  methyl 
ether,  m.  p.  64 — 65°  (corr.).  Oxidation  of  the  keto¬ 
bromide  with  fuming  nitric  acid  yields  2  ;  6-dichloro- 
p-benzoquinone.  Nitration  of  the  trichlorobromo- 
anisole  furnishes  2:4:  Z-trichloro-Z-bromo-B-nitro- 
anisole,  m.  p.  74°,  which  with  hydrobromic  acid  gives 
the  corresponding  phenol,  m.  p.  131°.  Nitration  of 
2-cfdoroA  :  6-dibromoanisole,  m.  p.  75°,  yields  a  mono- 
nUro-derivative,  m.  p.  73°,  and  2-chloroA  :  Q-dibromo- 
3:5 -dinitroanisole,  m.  p.  128 — 129°,  the  latter  on 
dcmethylation  furnishing  the  corresponding  phenol, 
in.  p.  180 — 181°.  Direct  iodination  of  o-chlorophenol 
yields  2-chloroA  :  6-di-iodophenol,  m.  p.  96°  (methyl 
dher,  m.  p.  65°).  The  ketobromide  of  2-chloro-4  :  6- 
dihromophenol  when  warmed  with  concentrated 
sulphuric  acid  gives  a  tribromo-o-chlorophenol,  m.  p. 
96°  (methyl  ether,  b.  p.  320— 325°/757  mm.,  m.  p. 

)■  Possibly  this  substance  is  a  mixture  of  2-chloro- 
•* :  5  :  6-tribromo-  and  2-chloro-3  :  4  :  6-tribromo- 
phenols.  Oxidation  of  the  ketobromide  yields 
^-ehloro-6-bromo-p-benzoquinone.  Crystallographic 
data  for  2:4;  6-triehloro-,  2-chloro-4  :  G-dibromo-, 
and  2-chloro-4  :  6-di-iodoanisoles  are  given. 


XXVII.  o-Cresol  is  brominated  in  presence  of  iron 
powder  yielding  the  tetrabromo-derivative,  which 
with  aluminium  chloride  in  presence  of  benzene  yields 
4  :  6-dibromo-o-cresol.  Chlorination  of  this  last  com¬ 
pound  furnishes  3  :  5-dichbro-i  :  G-dibromo-o-cresol, 
m.  p.  196 — 197°  (methyl  ether,  m.  p.  115 — 116°),  in 
turn  oxidised  to  2 -chi  oro-Z  :  S-dibromo-Q-methyl-p - 
benzoquinone,  m.  p.  231°.  Iodination  of  the  dibromo- 
cresol  yields  4  :  Q-dibromo-Z  :  5-di-iodo-o-cresol,  m.  p. 
176 — 177°  (methyl  ether,  m.  p.  141°),  which  furnishes 
on  oxidation  3  :  o-dibromo-2-iodo-G -methyl -p -be nzo  - 
quinone,  m.  p.  216 — 217°.  Nitration  of  4  :  G-dibromo  - 
o-tolyl  methyl  ether,  b.  p.  268 — 272°/743  mm.,  furnishes 
4  :  6-dibromo-Z  :  5-dinitro-o-tolyl  methyl  ether,  m.  p. 
Ill — 112°,  which  on  demethvlation  gives  the  corre¬ 
sponding  cresol,  m.  p.  165°.  4:5:  Q-Tribromo-Z- 
iodo-o-cresol,  m.  p.  180 — 182°  ( methyl  ether,  m.  p. 
139°),  and  Z-chloro-4  :  5  :  G-tribromo-o-cresol,  m.  p. 
209 — 211°  ( methyl  ether,  m.  p.  128°),  are  obtained 
by  halogenation  of  the  tribromocresol.  5 -Ghloro- 
4  : G-dibromo-o-cresol,  m.  p.  112 — 113°  ( methyl  ether, 
m.  p.  81°),  on  further  bromination  yields  5-chlora- 
3:4:  G-tribromo-o-cresol,  m.  p.  197—198°  (methyl 
ether,  m.  p.  132°),  which  is  oxidised  to  2:Z:5-tri- 
bromo-6-methyl--p-benzoquinone,  m.  p.  232°.  5 -Chloro- 
4  :  Z-dibromo-Z-iodo-o-cresol  (methyl  ether,  m.  p.  124°) 
has  m.  p.  169 — 170°.  H.  Burton. 

Condensation  of  chloral  with  phenol.  F.  D. 
Chattaway  and  A.  A.  Morris  (J.C.S.,  1927,  2013 — 
2017 ;  cf.  this  vol.,  458). — When  phenol  is  dissolved 
in  sulphuric  acid  with  consequent  formation  of 
p-phenolsulphonic  acid,  it  condenses  with  chloral 
giving  anhydro-2-$$$-trichloro-<i-hydroxyeihoxy-\-$$$- 
trichtoro-a-hydroxyetkylbenzene-5-sulphonic  acid  (I), 
f trihydrate ;  monohydrate ;  ammonium  salt ;  chloride, 
m.  p.  130-5°;  methyl  ester,  m.  p.  150°;  ethyl  ester, 
m.  p.  143°;  amide,  m.  p.  207°;  dichlorcxzmide,  m.  p. 
165 — 174°  (decomp.) ;  anilide,  m.  p.  168-5°].  Nitr¬ 
ation  of  (I)  yields  anhydro- 3  :  5-dinilro-2-$Pfi-trichloro- 
a -hydroxy ethoxy- 1  -P  pp  -  trichloro  -  a  -  hydroxyethylbenzene 
(II),  m.  p.  163°  (dimorphic),  also  obtained  by  nitration 
of  the  condensation  product  from  chloral  and  p-nitro- 
phenol  ( loc .  cil.).  Treatment  of  (II)  with  alcoholic 
potassium  hydroxide  solution  yields  t»a>-dichloro- 3  :  5- 
dinitro-2-ethoxyacetophenone,  m,  p.  82 — 84°  (osazone, 
m.  p.  224°),  which  is  oxidised  by  potassium  perman¬ 
ganate  to  3  :  5-dinitro-2-ethoxybenzoic  acid. 

Chloral  condenses  in  this  way  only  with  phenols  in 
which  the  hydrogen  in  the  para-position  to  the 
hydroxyl  group  has  been  substituted.  The  consti¬ 
tution  of  the  resinous  product  obtained  by  condens¬ 
ation  of  phenol  itself  with  chloral  suspended  in  con¬ 
centrated  sulphuric  acid  is  unknown.  M,  Clark. 

B.  p.  of  p-cresol.  H.  D.  Gibbs  (J.  Amer.  Chem. 
Soc.,  1927, 49, 2118 ;  cf.  this  vol.,  456). — Clemmensen’s 
determination  of  the  b.  p.  of  p-cresol  as  201°/750  mm, 
(A.,  1914,  i,  272)  is  recorded.  F.  G.  Willson. 

Isomeric  hydroxybenzyldimethylammes.  E. 
Stedman  (J.C.S.,  1927,  1902— 1906).— o-,  m-,  and 
p-Hvdroxybenzyldimethylamines  are  prepared  by 
treatment  of  the  corresponding  methoxybenzyl 
bromides  with  dimethylamine  and  subsequent  hydro¬ 
lysis  of  the  methoxyl  groupings.  The  following  are 
described  :  m-methoxybenzyldimeihylamine,  b.  p.  105°/ 
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13  mm.  ( hydrochloride ,  m,  p.  173°);  m -hydroxybenzyl- 
dimethylamine,  m,  p.  108°  ( hydrochloride ,  m.  p.  173°) ; 
jp-methoxybenzyldimethylamine  (hydrochloride,  m.  p. 
152°) ;  p  -  hydroxybenzyldimethylamine  (hydro¬ 
chloride,  m.  p.  185°) ;  o-methoxybenzyldimethylamine, 
b.  p.  113°/20  mm.  (hydrochloride,  m.  p.  149°);  o-hydr- 
oxyb en zyld imethyla mine,  b.  p.  99— 100°/12  mm.  (math- 
iodule,  m.  p.  169°) ;  o-nitrobenzyldimethylamine  (hydro¬ 
chloride,  m.  p.  221°);  o-aminobenzyldimethylamine, 
m.  p.  36 — 37°,  b.  p.  107°/14  mm.  (dihydrochloride, 
m.  p.  205°) ;  m-nitrobenzyldimethylamine  ( hydro¬ 
chloride ,  m,  p.  230°) ;  m-aminobenzyldimethylamine, 
m.  p.  46°,  b.  p.  129°/13  mm.  (dihydrochloride,  m.  p. 
22.5° ;  cMorostannate).  p-Nitrobenzyl  chloride  treated 
with  dimethylaminc  yields,  in  addition  to  p-nitro- 
benzyldimethylamino  (hydrochloride,  m.  p.  188°; 
oxalate,  m.  p.  155°;  methiodide,  m.  p.  198°),  di-p- 
nitrobenzyldimethylammonium  chloride,  m.  p.  176°. 

M.  Clark. 

Oxidation  o!  p-naphthol.  0.  Dischendorfer 
and  W.  Danzigbr  (Monatsli.,  1927,  48,  315 — 336). — 
Oxidation  of  p-naphthol  with  alkaline  potassium 
permanganate  solution  (cf.  Ehrlich  and  Bencdikt, 
A.,  1888,  1306;  Ehrlich,  A.,  1890,  54)  yields  the 
acid,  C2qH1304,  now  shown  to  be  4- o -carboxyphenyl- 
5  : 6 -benzocoumarin,  (I),  m.  p.  281° 
{barium  salt;  ethyl  ester,  m.  p.  123 — 
124°;  methyl  ester,  m.  p.  152 — 153°), 
formed  by  the  interaction  of  o-carb- 
oxyeinnamic  acid  (one  of  the 
oxidation  products)  with  P-naphthol. 
Bromination  of  (I)  yields  3-bromo- 
i-o-carboxyphenyl-5 :  Q-benzocoumarin, 
m.  p.  250 — 252°  ( ethyl  ester,  m.  p.  134°). 
Reduction  of  (I)  with  sodium  amalgam  furnishes 
4  -  o  -  carboxyphenyl  -3:4-  dihydro  -5:6-  benzocoumarin, 
in.  p.  221°  (cf.  Ehrlich,  loc.  cit.)  ( ethyl  ester,  m.  p. 
147—149°).  On  distillation  at  330—350°  (I) 

yields  d-phenyl-5  :  Q-benzocoumarin,  m.  p.  161 — 162°, 
which  is  brominated  in  chloroform  solution  giving 

3- bromo-i-phenyl-S :  Q-benzocoumarin,  m.  p.  198°. 
The  dihydro-acid  on  distillation  furnishes  4-phenyl- 
3  :  4-dihydro-5  :  Q-benzocoumarin,  m.  p.  264°.  The 
synthesis  of  (I)  was  effected  by  condensing  p-naphthol 
and  phthalylacetic  acid  in  presence  of  concentrated 
sulphuric  acid.  The  acetate,  m.  p.  90 — 91-5°,  of 
phenyl  2-hydroxynaphthyl  ketone,  and  the  ketone 
itself,  on  long  heating  with  acetic  anhydride  and 
sodium  acetate,  yield  4-phenyl-5  :  6-benzocoumarin. 

H.  Burton. 

ci/eloHexyl-phenols  and  -phenol  ethers.  J.  F. 
Bartlett  and  C.  E.  Garland  (J.  Amcr,  Chem.  Soc., 
1927,  49,  2098 — 2101). — 4-cyclo Hexylresorcinol,  m.  p. 
124—125°  (phenol  coefficient,  24 — 27),  is  obtamed 
by  condensation  of  cyclohexyl  chloride  with  resorcinol 
in  nitrobenzene  in  presence  of  aluminium  chloride. 

4- cyclo Hexylanisole,  b.  p.  146 — 148°/16  mm.,  d§ 

1-0209,  df  1-0004,  1-5305,  and  4-cyclo hexylphen- 

etole,  solid,  b.  p.  155 — 157°/16  mm.,  1-5262,  are 
obtained  similarly,  hut  without  use  of  nitrobenzene. 
4-cyctoHexylphenol,  m.  p.  128°  (benzoate,  m.  p.  114 — 
114-5°),  is  obtained  by  condensation  of  phenol  with 
cyclohexyl  chloride  in  presence  of  zinc  chloride,  and 
also  by  hydrolysis  of  cyc/ohexylanisole  with  hydro- 
bromic  and  acetic  acids.  E.  G.  Willson. 


Alicyclic  derivatives  of  resorcinol.  R.  H. 
Talbot  and  R.  Adams  (J.  Amer.  Chem.  Soc.,  1927, 
49,  2040 — 2042). — The  following  compounds,  pre¬ 
pared  by  methods  analogous  to  those  of  Dohme,  Cox, 
and  Miller  (A.,  1926,  838),  have  phenol  coefficients 
lower  than  that  of  w-hexylresorcinol :  4-Jtexahydro- 
benzylresorcinol,  m.  p.  116-5 — 117-5°,  4-B-cyclohexyl- 
ethyiresorcinol,  m.  p.  109 — 110°,  and  4-cyclo pentyl- 
methylresorcinol,  m.  p.  95 — 96°.  The  following  com¬ 
pounds,  obtained  intermediately,  are  described  : 
kexahydrobenzoylresorcinol,  m,  p.  115*5 — 116°,  b.  p. 
200 — 202°/4  mm.,  2  :  4-dihydroxyphenyl  cyclohexyl- 
methyl  ketone,  m.  p.  111—112°,  b.  p.  202 — 204°/4  mm., 
and  2  :  4-dihydroxyphenyl  cycl openiyl  ketone,  b.  p. 
1 84 —  1 90°/ 4  mm.  E.  G.  Willson. 

Nitro-derivatives  of  the  homopyro  catechol 
ethers.  A.  E.  Oxford  (J.C.S.,  1927,  1964 — 1972). 
— Nitration  of  m-methoxy-p-tolyl  acetate  by  acetyl 
nitrate  at  —15°  gives  2 -nitrocreosol  (I,  5%  yield),  an 
unerystallisable  oil  (p-nitrobenzyl  derivative,  m.  p. 
114 — 114-5°),  and  6 -nitrocreosol  (p-nitrobenzyl  deriv¬ 
ative,  m.  p.  202 — 203°).  "When  acetyl  chloride  and 
silver  nitrate  are  used  for  generation  of  the  acetyl 
nitrate,  6(  l)-chlorocreosol,  m.  p.  71°  ( acetyl  derivative, 
m.  p.  61°;  methyl  ether,  m.  p.  37 — 38°;  nitro- deriv¬ 
ative,  m.  p.  89°),  is  also  obtained.  Nitration  of  (I) 
with  nitric  acid  in  glacial  acetic  acid  solution  gives 
2  :  5-dinitrocreosol,  m.  p.  86 — 87°  (acetyl  derivative, 
m.  p.  53 — 54°),  converted  by  methylation  into  2 : 5- 
dinitrohomoveratrole,  m.  p.  36°.  Alkaline  hydrolysis 
of  a  mixture  of  2-  and  6-nitrohomoveratroles  results 
in  quantitative  demethylation  of  the  latter,  yielding 
6-nitrofsocreosol  (II),  m.  p.  168 — 170°  (cf.  Gullana 
and  Robinson,  A.,  1926,  1035)  (sodium  salt;  aceiyl 
derivative,  m.  p.  98 — 98-5°),  whilst  the  2-nitrohomo- 
veratrole,  m.  p.  6 — 7-5°,  is  unattacked.  Q-Bromo-%- 
nitrohomoveratrole  has  m.  p.  102 — 103°.  Nitration 
of  the  acetyl  derivative  of  (II)  yields  the  acetyl  deriv¬ 
ative,  m.  p.  109 — 110°,  of  5  :  G-dinit.roisocreosol,  m.  p. 
128 — 129°  (sodium  salt).  Nitration  of  3-methoxy-o- 
tolyl  acetate  in  acetic  anhydride  yields  4-nitro-o- 
creosol  ( ?),  m.  p.  60 — 61°.  M.  Clark. 

Displacement  of  bromine  accompanying  the 
nitration  of  6-bromohomoveratrole.  T.  Heat, 
T.  G.  H.  Jones,  and  R.  Robinson  (J.C.S.,  1927, 
2021—2022). — The  statement  of  Jones  and  Robinson 
(J.C.S.,  1917,  111,  919)  that  a  mononitro-derivative 
is  obtained  from  6-bromohomoveratrole  by  treatment 
with  a  mixture  of  nitric  acid  and  acetic  anhydride 
cannot  be  confirmed,  since  only  6-nitrohomoveratrole 
is  obtained.  It  is  suggested  that  the  compound 
isolated  was  actually  4-bromo-5 -nitro veratrole,  result¬ 
ing  from  contamination  with  guaiacol  of  the  creosol 
used  in  preparation  of  the  6-bromo-eompound.  Alkaline 
hydrolysis  of  6-nitrohoinoveratrole  by  the  method 
of  Robinson  and  Pollecoff  (J.C.S.,  1918,  113,  61/) 
yields  6 -n itro wocreosol  (acetyl  derivative,  m.  p- 
100—101°).  M.  Clark. 

Vinylpyrocatechol  monomethyl  ether  [4-hydr- 
oxy-3-methoxystyrene]  from  beechwood  tar- 
A.  Eromm  (Annalen,  1927,  456,  168 — 1”7)-  -At¬ 
tempts  to  isolate  a  compound  of  the  formula  C10  m  2 
from  the  fraction,  b.  p.  235 — 245°,  of  beechwood  tar 
were  unsuccessful  and  it  is  improbable  that  Pastro- 
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vicli’s  “  cocrulignol  ”  (A.,  1883,  1005)  was  a  pure 
compound.  Purification  of  this  fraction  through  the 
calcium  salt  and  finally  by  bcnzoylation  gives  4-%dr- 
oxy-Z-methoxy styrene,  b.  p.  236-— 238°,  dis  1-0635 
[i benzoate ,  m.  p.  67-5° ;  glycollate,  m,  p.  77° ;  carbonate, 
m.  p.  143° ;  phosphate,  (CsH0O2).,PO4,  m.  p,  121° ;  also 
liquid  monohydrogen  and  dihydrogen  phosphates]. 
Its  constitution  is  established  (a)  by  its  oxidation  by 
nitric  acid  (d  1-2)  to  methoxybenzoquinone,  (6)  by 
oxidation  of  its  acetate,  b,  p.  265 — 272°,  with  per¬ 
manganate  in  acetic  acid  to  aeetylvanillic  acid,  (c)  by 
oxidation  of  its  methyl  ether  (3  :  i-dimethoxystyrene) , 
b.  p,  233 — 237°,  dir‘  1049,  with  alkaline  permanganate 
to  veratric  acid  and  3  :  4-dimethoxyphenylglyoxylic 
acid,  and  {d)  by  its  formation  from  ferulic  acid 
(4-hydroxy- 3-methoxycinnamic  acid)  with  loss  of 
carbon  dioxide.  H.  E.  F.  Notton. 


Sterol  from  coltsfoot  (Tussilago  farfara).  L. 
Sohmid  (Monatsh.,  1927,  48,  289 — 291). — Acetylation 
of  the  sterol  from  Tussilago  farfara,  with  subsequent 
bromination  in  acetic  acid  solution,  yields  tetra- 
bromostigmasterol  acetate,  m.  p.  209 — 210°  (de¬ 
comp.),  together  with  a  second  acetate  which  when 
reduced  with  sodium  amalgam  and  zinc  dust  is 
identical  with  sitosterol  acetate,  m.  p.  127°.  Hydro¬ 
lysis  with  alcoholic  potassium  hydroxide  yields 
sitosterol,  m.  p.  136 — 137°  (benzoate,  m.  p.  143 — 144°). 

H.  Burton. 

Cholesterol.  III.  E.  Montignie  (Bull.  Soc. 
chim.,  1927,  [iv],  41,  947—949;  cf.  this  vol.,  556).— 
Phosphoric  oxide  converts  cholesterol  into  a-chol- 
esterylene,  which  with  alcoholic  sulphuric  acid  regener¬ 
ates  cholesterol,  and  a  hydrocarbon,  C26H42,  m.  p. 
66 — 67°  {bromide,  m.  p.  61 — 62°),  the  latter  substance 
being  formed  by  oxidation  of  cholesterol.  Oxidation 
of  cholesterol  with  silver  dichromate  and  sulphuric 
acid  yields  oxycholestenone  as  the  sole  product  (cf. 
Mauthner  and  Suida,  A.,  1897,  i,  31).  The  iodine 
value  of  cholesterol  varies  with  the  time  of  reaction, 
a  maximum  value  of  82-55  being  obtained  after 
48  hrs.  H.  Burton. 

Dyes  derived  from  itaconic  acid.  P.  R,  Dhar 
and  S.  Dutt  (J.  Indian  Chem.  Soc.,  1927,  4,  247 — 
252).- — Itaconic  acid  condenses  with  aromatic  hydr¬ 
oxy-  and  amino-compounds  in  the  presence  of 
sulphuric  acid  or  stannic  chloride  to  yield  dyes 
analogous  to  the  phthaleins.  These  dyes  have 
deeper  colours  than  the  corresponding  succineins  (A., 
1926,  725).  The  following  dyes  are  prepared  :  phenol- 
ilaconein,  m.  p.  210°  (alkaline  solution,  pink) ;  resor- 
ciml-itaconein,  m.  p.  195°  (decomp. ;  solution  in 
alkalis,  yellow  with  green  fluorescence) ;  pyrocatechol- 
itaconein  hydrochloride,  m,  p.  165°  (decomp.);  phloro- 
glucinol -ilacon e i n ,  unmelted  at  290°  (decomp. ;  solution 
m  alkalis,  red);  pyrogallol-itaconein,  m.  p.  253°  (de- 
comp,);  m-diethylaminophenol-itaconein,  m.  p.  80° 
(decomp, ;  solution  in  dilute  acids,  pink  with  deep- 
r°wn  fluorescence).  Tetrabromoresorcinol-itacomin 
at  bromide,  m.  p.  187°  (decomp.),  obtained  by  the 
romination  of  resorcinol-iiacomin  in  acetic  acid 
solution  with  bromine,  gives  a  violet-red,  non-fluor- 
lis.  G.  A.  C.  Gough. 


acid.  P.  R. 

Indian  Chem.  Soc.,  1927,  4, 


253 — 256;  cf.  preceding  abstract). — The  following 
citraconeins  have  been  prepared  :  phenol-,  m.  p. 
160°  (J.C.S.,  1921,  119,  289);  resorcinol-,  m.  p.  217° 
(yellowish-green  fluorescence  in  alkaline  solution); 
pkloroglucinol-,  m.  p.  above  290° ;  pyromlechol- ,  m.  p. 
260°;  pyrogallol-,  m.  p.  230°;  tetrabromoresorcinol-, 
m,  p.  190°  (yellow  fluorescence);  m-diethylamino- 
phenol-,  m.  p.  95°  (yellowish-brown  fluorescence), 

G.  A.  C.  Gough. 

Explosions  with  benzazide.  F.  Berg ei,  (Z. 
angew.  Chem.,  1927,  40,  974). — The  crude  benzazide, 
produced  from  the  unpurified  hydrazide  made  from 
ethyl  benzoate  by  the  method  described  in  Gatter- 
mann’s  “  Praxis  des  organischen  Chemikers,”  explodes 
when  heated  at  120—165°  but  deflagrates  only  at 
lower  and  at  higher  temperatures,  whereas  the  crude 
azide  prepared  from  purified  hydrazide  as  well  as 
the  purified  azide  deflagrates  between  90°  and  230° 
without  exploding,  but  explodes  if  it  is  well  packed 
with  a  rod  before  heating.  The  decomposition  of 
the  azide  into  phenyl  cyanate  by  warming  its  xylene 
solution  is  somewhat  accelerated  by  the  passage  of  a 
current  of  carbon  dioxide,  nitrogen,  or  hydrogen 
through  the  liquid  but  the  method  is  not  suitable  for 
the  preparation  of  large  quantities  of  the  cyanate. 

A.  R.  Powell. 

Addition  of  ethyl  and  fei-t.-butyl  hypochlorites 
to  cinnamic  acid.  E.  L.  Jackson  and  L.  Pasiut 
(J.  Amer.  Chem.  Soc.,  1927,  49,  2071—2079 ;  cf.  A., 
1926,  1023). — Treatment  of  cinnamic  acid  or  ethyl 
cinnamate  in  absolute  ethyl  alcohol  with  chlorine 
at  below  0°  affords  a-chloro- $-ethoxyphenylpropionic 
acid  (  +  1H20),  m.  p.  78—79°,  together  with  other 
products.  In  presence  of  calcium  carbonate, 
a-chloro-P-hydroxyphenylpropionic  acid  is  produced. 
<x-Chloro-$-tert.-buloxyphenylpropionic  acid  (+CeH„), 
m.  p.  94—94-5°  (solvent-free),  is  obtained  similarly 
using  ferf.-butyl  alcohol.  Treatment  of  phenyl  styryl 
ketone  with  chlorine  in  teri. -butyl  alcohol  affords 
phenyl  ajJ-dichloro- p -pheny lethyl  ketone,  m.  p.  113 — 
114°,  together  with  a  stereoisomeride,  m.  p.  82 — 83°, 
but  addition  of  tert. -butyl  hypochlorite  to  the  phenyl 
styryl  ketone  could  not  be  established. 

F.  G.  Willson, 

Condensation  of  p-hydroxybenzoic  acid  with 
chloral.  F.  D.  Chattaway  and  C.  F.  Prats  (Anal. 
Fis.  Quim.,  1927,  25,  161— 177).— See  this  vol.,  458. 

Reactions  of  displacement  in  the  tropic  acid 
group.  II.  C.  A.  Kerr  (J.C.S.,  1927,  1943— 
1 948)k— r-Chlorotropic  acid,  OH-CH2-CPhCl-CO,H,  is 
obtained  in  80%  yield  by  the  action  of  an  aqueous 
solution  of  monochlorocarbamide  on  atropic  acid, 
CH2:CPh-C02H.  Conversion  into  tropic  acid  by 
means  of  reducing  agents  could  not  be  effected.  The 
chlorine  atom  is  replaced  by  a  hydroxyl  group  with 
formation  of  atroglyceric  acid  on  treatment  with  an 
aqueous  solution  of  sodium  carbonate  or  of  sodium 
hydroxide  or  with  moist  silver  oxide.  Treatment 
with  concentrated  aqueous  ammonia  gives  good 
yields  of  a-amino-$-hydrozrg-a-phenylpropionie  acid , 
m.  p.  285—288°  (decomp.)  [hydrochloride,  m.  p.  225° 
(decomp.)].  Resolution  of  r-chlorotropic  acid  can 
be  accomplished  by  fractional  crystallisation  of  the 
morphine  salt,  d -Chlorolropic  acid,  m.  p.  123— 
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124°,  has  [a]u  +12-6°  in  methyl  alcohol.  In  the 
conversion  of  rf-chlorotropic  acid  into  atroglyceric  acid 
by  means  of  moist  silver  oxide  or  by  aqueous  sodium 
carbonate,  complete  racemisation  occurs.  The  action 
of  ammonia  on  the  optically-active  acid  gives  a 
dextrorotatory  a-amino-j}-hydroxy-a-phenylpropionic 
acid,  [«]i?  +40-6°.  M.  Clark. 

Interaction  of  mercaptans  with  phthalic 
anhydride  and  phthalyl  chloride.  G.  C.  Chakjra- 
varti  and  J.  M.  Saha  (J.  Indian  Chem.  Soc.,  1927, 
4,  141 — 147). — Condensation  of  mercaptans  with 
phthalic  anhydride  cannot  be  effected  by  the  use  of 
sulphuric  acid,  hydrogen  chloride,  or  zinc  chloride 
as  condensing  agents.  By  the  use  of  phosphorus  pent- 
oxide  at  130 — 140°,  dithio-e sters,  and  not  the  thio- 
analogues  of  the  phthaleins,  are  produced.  The 
alternative  thiophthalide  formula  for  these  substances 
is  rejected  because  they  resist  the  hydrolytic  action 
of  boiling  aqueous  alkalis  {cf.  Trogor  and  Hornung, 
A.,  1903,  i,  95).  The  same  products  also  arise  from 
the  action  of  phthalyl  chloride  on  the  mercaptans 
in  benzene  solution  or  in  the  homogeneous  state. 
The  following  compounds  are  described  :  diphenyl 
dithiophthalate,  m,  p.  84 — 85°  (isomeric  compound, 
m.  p.  101°,  with  a  similar  resistance  to  hydrolysis) ; 
di-p-bromophenyl  dithiophthalate,  m.  p.  186 — 188° ; 
di-p-iodophenyl  dithiophthalate,  m,  p.  181 — 182°;  di-p- 
tolyl  dithiophthalate,  m.  p.  149°;  di-J3- naphthyl  dithio¬ 
phthalate,  m.  p.  70°;  dibenzyl  dithiophthalate  (oily); 
diethyl  dithiophthalate  (oily) ;  dipropyl  dithiophthalate, 
b.  p.  229 — 232°/26  mm. ;  dibutyl  dithiophthalate,  m.  p. 
56—57°.  aJ3-Dithiolethane  and  phthalic  anhydride 
yield  a  compound,  m.  p.  169°.  G.  A.  C.  Gough. 

Hydrophthalides.  II.  S.  Berlingozzi  and  L. 
Cione.  III.  S.  Berlingozzi,  IV.  S.  Berlin- 
gozzi  and  G.  Letpo.  V.  S.  Berlingozzi  (Rend. 
Accad.  Sci.  Bis.  Mat.  Napoli,  1926,  [iff],  32,  125— 
130,  151—157,  174—183,  184— 188).— See  this  vol., 
-560,  561. 

Hydrogenation  of  salts  of  aromatic  acids 
'under  pressure.  II.  V.  Ifatiev  and  G.  Raztt- 
baiev  (J.  Russ.  Phys.  Ghem.  Soc.,  1926,  58,  1339 — 

1344).— See  A.,  1926,  1138. 

Condensation  of  2-nitrofLuorene  with  aromatic 

aldehydes.  J.  Loevenich  and  A.  Loeser  (J.  pr. 
Chem.,  1927,  [ii],  116,  325— 330).— 2-Nitrofluorene, 
m.  p.  157-5—158°  (Diels,  A.,  1901,  i,  521,  gives  156°), 
condenses  with  aldehydes  in  the  presence  of  sodium 
ethoxide  and  from  the  appropriate  aldehydes  are 
thus  obtained :  9 -benzylidene-,  m.  p.  148-5—149° ; 
9-p -toluylidene-,  m.  p.  163-5 — 164-6°;  9-anisylidene-, 
m.  p.  212 — 213°;  9-p -anisylidene-,  m.  p.  146 — 147°; 
.9-o-ethoxybenzylidene-,  m.  p.  162-5 — 163-5°;  9-p- 

ethoxy  benzylidene-,  m.  p.  156 — 157° ;  9-piperonylidene-, 
.m.  p.  214—215°;  9-3  :  ‘k-dimethoxybenzylidene-,  m.  p. 
179 — 180°;  9-o-chlorobenzylidene-,  m.  p.  240-5 — 
-241-5° ;  9  -  m -bromobenzyl  idem  - ,  m.  p.  155-5 — 156-5°; 
9-m -iodobenzylidene-,  m.  p.  168 — 169°;  9 -cinnamyl- 
idene-,  m.  p.  230-5 — 231-5°,  and  9-furfurylidene-,  m.  p. 
213-5 — 214-5°,  -2-nilrofluorenes.  All  the  m.  p.  are 
corrected.  J,  W.  Baker. 

Isomerism  of  the  oximes.  XXXI.  Furfur- 
fddoximes  and  2-meihoxy-  and  4-m ethoxy-1  - 


naphthaldoxim.es .  O.  L.  Brady  and  R.  F.  Gold¬ 
stein  (J.C.S.,  1927,  1959 — 1964). — a-Furfuraldoxime, 
m.  p.  75 — 76°  (lit.  73°),  can  be  regenerated  by  hydr¬ 
olysis  of  acetyl-a-furfuraUoxime,  m.  p.  34 — 35°,  or 
of  benzoyl-a-furfuraldoxime,  provided  that  the 
solutions  of  the  a-oxime  arc  not  warmed.  In  hot 
solutions,  the  a-oxime  is  partly  converted  into  the 
P-isomeride.  0-Furfuraldoxime,  m.  p.  91 — 92°  (lit. 
89°),  is  much  more  stable  than  p-benzaldoxime. 
The  furfuraldoximes  thus  occupy  an  intermediate 
position  between  the  benzaldoximes  and  the  aliphatic 
aldoximes.  u-2-Methoxy-l-naphthaldoxime,  m.  p. 
154 — 155°  [ acetyl  derivative,  m.  p.  79 — 80°;  hydro¬ 
chloride,  m.  p.  145 — 147°  (decomp.)],  yields  on  methyl- 
ation  a  mixture  of  a-'N-methijl-2-methoxy-l-naphthald - 
oxime,  m.  p.  118 — 119°  ( monohydrate ,  m.  p.  88 — 89°), 
and  a.-0 -methyl -2-methoxy -l -naphthaldoxime,  m.  p. 
65°,  the  former  preponderating.  uA-M ethoxy- 1  ■ 
naphthaldoxime,  m.  p.  107 — 108°  [acetyl  derivative, 
m.  p.  102° ;  hydrochloride,  m.  p.  144 — 145°  (decomp.)], 
yields,  on  methylation,  a  mixture  of  a.-i$ -methyl  A- 
methoxy-1  -naphthaldoxime,  m.  p.  158 — 159°  (di¬ 
morphic),  and  a-Q -methyl  A-methoxy- 1  -naphthaldoxime, 
m.  p.  38 — 39°,  in  approximately  equal  amount.  The 
P-isomeride  could  not  be  obtained  in  either  ease. 

M.  Clark. 

Synthesis  of  a  new  resorcylaldehyde.  F. 
Mauthner  (J.  pr.  Chem.,  1927,  [ii],  116,  314 — 320).-— 
Alkylation  of  methyl  3  :  5-dihydroxy  benzoate  (ob¬ 
tained  by  esterification  of  the  free  acid  with  methyl 
alcohol  and  hydrogen  chloride  under  specified  con¬ 
ditions)  with  1  mol.  of  sodium  hydroxide  and  methyl 
sulphate  yields  Z-hydroxy-5-methoxybenzoic  acid,  m.  p- 
202 — 203°,  which  on  treatment  with  methyl  chloro- 
carbonate  yields  Z-carbomethoxy-5-methoxybenzoic  acid, 
m.  p.  145—146°.  The  acid  chloride,  m.  p.  57—58°, 
of  the  latter  on  catalytic  reduction  with  a  palladiuiii- 
barium  sulphate  catalyst  yields  Z-carbomethoxy-5- 
methoxybenzaldekyde,  which  is  hydrolysed  by  dilute 
alkali  in  an  atmosphere  of  hydrogen  to  Z-hydroxy-o- 
methoxybenzaldehyde,  m.  p.  130—131°  ( p-nitrophenyl - 
hydrazone,  m.  p.  221 — 222°;  semicarbazone,  m.  p. 
197 — 198°).  This  aldehyde  condenses  with  malonic 
acid  in  the  presence  of  piperidine  to  yield  Z-hydroxy-5- 
methoxy cinnamic  acid,  m.  p.  198 — 199°. 

J.  W.  Baker. 

Preparation  of  a-hydrindone  and  a-ketotetra- 
hydronaphthalene.  (Mixe.)  P.  Amagat  (Bull.  Soc. 
chim.,  1927,  [iv],  41,  940—943;  cf.  Kipping,  J.C.b., 
1894,  65  ,  480;  Kipping  and  Hall,  ibid.,  1899,  75, 
147).— p-Phenylpropionyl  chloride  (1  mol.),  when 
treated  with  aluminium  chloride  (1  mol.)  in  cold 
benzene  (5  mols.),  gives  a  good  yield  of  a-hydnndone. 
a-Ketotetrahydronaphthalene  is  obtained  similarly 
from  y-phenylbutyryl  chloride.  H.  Burton. 

Derivatives  of  1  : 3-diphenylhydriiiciene.  R- 
Weiss  and  S.  Luft  (Monatsh.,  1927,  48,  337  345). 
Bromination  of  1  :  3-diphenylindene  in  ether  solution 
yields  .2  :  Z-dibromo-l  :  Z-diphenylhydrindene,  deconip- 
92—96°,  -which  with  boiling  methyl  alcohol  gives 
2-bromo-l-methoxy-l  :  Z-diphenylhydrindene,  m-  IP- 
150 — 151°.  Bromination  of  3-phenvl-l-hydnndone 
in  chloroform  solution  furnishes  2 :  Z-dibromo-o- 
phanyl-1  -hydrindone,  m.  p.  123—124°,  which  on  heat- 
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ing  with  methyl  alcohol  at  150°  loses  1  mol.  of 
hydrogen  bromide,  producing  2-bromo-3-phenyl-l- 
indone,  m.  p.  112 — 113°.  Magnesium  phenyl  bromide 
converts  the  dibromophenylhydrindone  into  2 -bromo- 
3-phenyl- 1  -hydrindone,  m.  p.  78 — 80°,  whilst  mono- 
bromination  of  phenylhydrindone  in  chloroform 
solution  yields  a  monohromo-derivative,  m.  p. 
88 — 90°  (cf.  Kohler,  A.,  1910,  i,  563).  Magnesium 
phenyl  bromide  reacts  with  the  bromophenylindone 
forming  2-bromo-l -hydroxy- 1 :  3-diphenylindene,  isol¬ 
ated  as  its  acetyl  derivative,  m.  p.  115 — 117°.  Simi¬ 
larly  2  :  2-dimethyl-l  :  3-diketohydrindene  is  con¬ 
verted  into  3-hydroxy -3-phenyl-2  :  2 -dimelhyl-1 -hydr¬ 
indone,  m.  p.  139 — 141°  ( methyl  ether,  m.  p.  160 — 162° ; 
chloride,  m.  p.  107 — 108°),  together  with  what  is 
probably  crude  dihydroxydiphenyldimethylhydrind- 
ene,  m.  p.  115 — 125°.  Magnesium  phenyl  bromide 
converts  3-methoxy-3-phenyl-2  :  2-dimethyl-l -hydr¬ 
indone  into  l-hydroxy-3-methoxy-l  :  3-diphenyl-2 : 2 -di- 
melhylhydrindene,  m.  p.  172 — 174°.  H.  Burton. 

Co-ordination  compounds  of  beryllium  and 
*n-  and  p-nitrobenzoylacetone.  H.  Burgess 
(J.C.S.,  1927,  2017 — 2019). — Condensation  of  ethyl 
p-nitrobenzoate  and  acetone  under  the  influence  of 
'sodamide  yields  p-nitrobenzoylacelone,  m.  p.  112 — 
113-5°  ( beryllium  derivative,  m.  p.  243 — 244°). 
Benzoylacetone  is  stable  towards  concentrated  sul¬ 
phuric  acid  at  the  ordinary  temperature,  and  nitration 
in  sulphuric  acid  by  treatment  with  nitric  acid 
(d  1-42)  at  low  temperatures  gives  m -nilrobenzoyl- 
acetone,  m.  p.  114 — 115°  (beryllium  derivative,  m.  p. 
‘207—208°).  Ethyl  sodioacetoacetate  condenses  with 
p-nitrobenzyl  bromide  with  simultaneous  formation 
of  ethyl  p-nitrobenzylacetoacetate,  m.  p.  43 — 45°,  and 
■ethyl  bis-p-nitrobenzylaceloacetate,  m.  p.  137 — 139°. 

M.  Clark. 

Salt  formation  by  ay-diketones.  II.  Alkali 
and  alkaline-earth  salts  of  benzoylacetone.  C. 
Weygand  [with  H.  Forkel]  (J.  pr.  Chem.,  1927, 
[ii],  116,  293 — 306). — The  sodium  compound  of 
benzoylacetone  has  been  obtained  in  a  colourless 
and  a  yellow  form  which  are  interconvertible  under 
certain  conditions.  The  two  forms  may  be  true 
iaomerides  or  merely  chromoisomerides.  The  action 
of  sodium  on  a  solution  of  benzoylacetone  in  dry 
ether,  contrary  to  the  observations  of  Claisen  and 
Lowmann  (A.,  1888,  692),  yields  a  yellow,  crystalline 
powder,  COPh-CECCMe-ONa(?),  soluble  in  water  and 
insoluble  in  benzene,  having,  in  a  high  vacuum,  m.  p. 
225 — 228°.  The  melted  substance  on  slow  cooling 
yields  a  crystalline  form  which  is  soluble  in  benzene. 
By  the  action  of  sodium  on  benzoylacetone  in  moist 
ether  is  obtained,  according  to  the  quantity  of 
water  present,  either  the  dihydrate  (cf.  Sidgwiok 
and  Brewer,  A.,  1926,  71) ;  the  trihydrate,  which  melts 
colourless  liquid  when  placed  in  a  bath  at 

J  f\AO  I  *  X 

o>  loses  water,  again  solidifies,  again  melts  at 
■*">  and  finally  becomes  yellow  and  anhydrous  at 
hO  ,  or  the  teirahydrate,  which  passes  into  the 
n hydrate  on  exposure  to  the  air.  Conversion  of 
he  colourless  into  the  yellow  form  is  effected  either 
“rough  the  hydrate  or  by  heating  at  130 — 140°,  the 
reverse  change  being  brought  about  by  treatment 
1  coiu  benzene  or  toluene,  or  by  prolonged  heating 


in  chloroform  solution.  The  potassium  derivative, 
obtained  similarly  by  the  action  of  potassium  on  a 
solution  of  benzoylacetone  in  dry  ether,  is  yellow, 
soluble  in  warm  benzene,  has  m.  p.  193 — 195°  in  a 
high  vacuum,  and  after  fusion  is  insoluble  in  benzene. 
In  moist  ether  a  colourless  monohydrate,  m.  p.  (indof.) 
150°,  insoluble  in  benzene  is  obtained,  whilst  crystallis¬ 
ation  of  the  anhydrous  salt  from  a  mixture  of  benzene 
and  alcohol  yields  a  monoalcoholate,  m.  p.  (indef.) 
150°,  both  of  which  compounds  have  been  assumed 
by  Sidgwick  and  Brewer  ( loc .  cit.)  to  be  the  anhydrous 
salt.  The  corresponding  lithium,  m.  p.  235°,  mag¬ 
nesium,  m.  p.  267°  ( trihydrate ),  barium,  m.  p.  170° 
(trihydrate ;  alcohoiate),  strontium,  m.  p.  237 — 238°, 
and  calcium,  m.  p.  about  200°,  compounds  were 
obtained  only  in  colourless  forms  which  are  insoluble 
in  benzene,  but,  with  the  exception  of  the  lithium 
compound,  all  pass  into  benzene-soluble  forms  on 
melting.  All  these  compounds  yield  colourless 
■hydrates  which,  with  the  exception  of  the  potassium 
compound,  are  soluble  in  benzene.  By  boiling  this 
benzene  solution  the  pure  anhydrous  compound  is 
obtained  in  its  benzene-insoluble  form,  whilst  dehydr¬ 
ation  of  the  hydrates  with  phosphoric  oxide  in  a 
vacuum  yields  the  pure,  anhydrous  benzene-soluble 
forms.  J.  W.  Baker. 

Synthesis  of  a[i-diacylstyrenes  and  their  reac¬ 
tion  with  hydrogen  bromide.  C.  F.  H.  Allen 
and  H.  B.  Rosener  (J.  Amer.  Chem.  Soc.,  1927,  49, 
2110 — 2113). — Benzil  condenses  in  presence  of  sodium 
methoxide  with  acetophenones  substituted  in  the 
m-  or  p-  but  not  the  o-position  (cf.  Japp,  J.C.S., 
1897,  71,  1138),  with  formation  of  ap-diacylstyrenes, 
of  which  the  following  were  prepared :  a -benzoyl-$- 
p -tolwoyl-,  m.  p.  158° ;  -(3-3  :  ±-dimethylbenzoyl-,  m.  p. 
190°;  -$-p-anisoyl-,  m.  p.  177°;  -P-3  : 4 -dimethoxy- 
benzoyl-,  m.  p.  177°;  -fl-p -chlorobenzoyl-,  m.  p.  183°; 
-fi-p-chloro-m-toluoyl-,  m.  p.  189°,  and  a-benzoyl-fi-p- 
bromobenzoyl-slyrene,  m.  p.  208°.  When  treated 
with  hydrogen  bromide  in  glacial  acetic  acid,  the 
above  ketones  afford  the  corresponding  5-substituted 
derivatives  of  4-bromo-2  :  3-diphenylfuran,  of  which 
the  following  are  described  :  4 -bromo-2  :  3 -diphenyl- 
5-p -tolyl-,  m.  p.  134°;  -5-phenyl-,  m.  p.  129°;  -5- 
(3'  :  i'-dimethylphenyl)-,  m,  p.  137°;  -5-p -anisyl-, 
m.  p.  151°;  -5-p -chlorophenyl-,  m.  p.  127°;  -5-p- 
chloro-m-tolyl-,  m.  p.  135°,  and  -5-p -bromophenyl-furan, 
m.  p.  157°.  The  bromine  in  these  derivatives  is  un¬ 
affected  by  heating  for  24  hrs.  with  alcoholic  potassium 
hydroxide,  and  the  compounds  do  not  form  Grignard 
reagents.  F.  G.  Willson. 

Intermolecular  condensation  of  styryl  methyl 
ketones.  I.  R.  Dickinson,  I.  M.  Heelbron,  and 
F.  Irving  (J.G.S.,  1927,  1888— 1897).— 3 : 4-Di- 
methoxystyryl  methyl  ketone  (semicarbazone,  m.  p. 
205°,  phototropic)  obtained  by  alkaline  condensation 
of  acetone  and  veratraldehyde  has  m.  p.  86°  (cf.  Ryan 
and  Plunkett,  A.,  1916,  i,  656).  The  compound  of 
m.  p.  168°  similarly  obtained  by  Franscesconi  and 
Cusmano  (A.,  1908,  i,  801)  is  3 -mp-dimethoxy phenyl - 
5  -mp -dimethox  y styryl-  A 5  -cycloteea- 1  -one  ( semicarb  - 
azone,  m.  p.  226 — 227°).  Proof  of  this  is  obtained 
by  condensation  of  3  :  3' :  4  :  4'-tetramethoxydistyryl 
ketone  (tetrabromide,  m.  p.  152°  decomp.)  with  ethyl 
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acetoacetate  to  give  ethyl  3-mp-dimethoxyphenyl-5- 
mp  -  dimethoxystyryl  -  A5  -  cycloAexen  - 1  -  one  -  2  -  carh  - 
oxylate,  m.  p.  160 — 161°,  which  yields  the  above 
ketone  when  boiled  with  20%  sulphuric  acid.  The 
cycZohexenone  is  also  obtained  by  the  action  of 
sodium  hydroxide  on  3  : 4-dimethoxystyryl  methyl 
ketone  in  acetone  solution.  The  following  are 
described :  3 -methoxy -4-ethoxy sty  ryl  methyl  ketone, 

m.  p.  106°  (yellow  and  colourless  modifications; 
semicar bazone,  m.  p.  208 — 209°) ;  3  :  3 '-dimethoxy- 
4  :  4' -diethoxydistyryl  ketone,  m.  p.  123 — -124° ;  propyl- 
vanillin,  m.  p.  59 — 60°  (semicarbazone,  m.  p.  156°) ; 
3-methoxy-4-propoxystyryl  methyl  ketone,  m.  p.  92— 
93° ;  Z-m-methoxy-p-propoxyphenyl-5-m.-methoxy-p- 
propoxystyryl-A5-oyclohexen-l-one,  m.  p.  152 — 153°; 
iso propylvanillin,  b.  p.  150 — 152°/13  mm.  (semicarb¬ 
azone,  m.  p.  151 — 152°) ;  3-methoxy-4-isopropoxystyryl 
methyl  ketone,  m.  p.  51 — 53°  ( semicarbazone ,  m.  p. 
203 — 204°) ;  3 -methoxy  -  4  -  benzyloxystyryl  methyl 
ketone,  m.  p.  93°  ( semicarbazone ,  m.  p.  200 — 201°) ; 
3  :  3' -dimethoxy-4  :  4’ -dibenzyloxydistyryl  ketone,  m.  p. 
155°  [tetrahromide,  m.  p.  141°  (decomp.)],  isomeride  ( ?), 
m.  p.  174 — 175° ;  phenyl  3  :  4-dimethoxystyryl  ketone, 
m.  p.  88°.  Treatment  with  piperidine  of  3  :  4-di- 
methoxy-  and  of  3-methoxy-4-ethoxy-styryl  methyl 
ketones  yields  in  each  case  a  dimeride.  These  have 
m.  p.  209 — 210°  and  187°  respectively,  and  are  pre¬ 
sumed  to  be  cydobutane  derivatives.  M.  Clark. 

Condensation  products  of  vanillin  and  salicyl- 
aldehyde  with  acetone,  and  the  mechanism  of  the 
condensation,  E.  Glaser  and  E.  Tramer  (J.  pr. 
Chem.,  1927,  [ii],  116,  331 — 346). — By  the  condens¬ 
ation  of  acetone  with  various  aromatic  aldehydes 
in  the  presence  either  of  alkali  or  hydrochloric  acid 
a  series  of  diarylideneacetones  has  been  prepared,  and 
it  is  supposed  that  the  mechanism  of  the  condensation 
involves  the  formation  of  unstable  intermediate  addi¬ 
tive  products  of  the  type  R-CH(OH)2  or  R-CHC1*0H. 
Thus  vanillylideneacetone  condenses  with  salicvl- 
aldehyde  to  yield  2  :  4' -dihydroxy-3' -methoxydistyryl 
ketone,  m.  p.  155°  (decomp.)  ( diacetate ,  m.  p.  149° ; 
dibenzoate,  m.  p.  175 — 176°),  together  with  a  small 
quantity  of  2  :  2 ' -dihydroxydistyryl  ketone,  m.  p.  152° 
(decomp.).  By  similar  methods  from  the  appropriate 
aldehyde  are  obtained,  4 : 4' -dihydroxy -3  : 3' -dimethoxy- 
distyryl  ketone,  m.  p.  155 — 156°  (also  +H20)  [di- 
acetate,  m.  p.  182°;  dibenzoale,  m.  p.  192°;  tetra- 
bromide  of  the  diacetate,  m.  p.  159 — 161°  (decomp.)]; 
and  5-bromo-4-hydroxy-3-methoxystyryl  methyl  ketone, 
rn.  p.  147 — 148°  ( acetate ,  m.  p.  135 — -136°;  sodium 
salt).  J.  W.  Baker. 

Synthesis  of  acetopiperone.  F.  Mauthner  (J. 
pr.  Chem.,  1927,  [ii],  116,  321— 324).— Methyl 

piperonylate  condenses  with  ethyl  acetate  in  the 
presence  of  sodium  wire  to  yield  ethyl  3  :  4-methylene- 

dioxybenzoylacetate,  m.  p.  70 — 71°  ( pyrazolone  deriv- 
derivative,  m,  p.  145 — 146°),  which  when  heated  with 
10%  sulphuric  acid  under  reflux  for  8  hrs.  yields 
acetopiperone  (Ciamician  and  Silber,  A.,  1892,  62) 
( p-nitrophenylhydrazone ,  m.  p.  205 — 206°;  semicarb¬ 
azone,  m.  p.  241 — -242°).  The  latter  condenses  with 
trimethylgallaldehyde  to  yield  4  :  5-methylenedioxy- 
phenyl  3:4:  5-trimelhoxystyryl  ketone,  m.  p.  147 — 148°. 

J.  W.  Baker. 


Action  of  nitromethane  and  its  homologues  on 
benzil.  I.  Kasiwagi  (Bull.  Chem.  Soc.  Japan,  1927, 
2,  202 — 207). — See  this  vol.,  246. 

Pungent  principles  of  ginger.  Ill  and  IV. 
Constitution  and  synthesis  of  shogaol.  H. 
Nomura  and  S.  Tsurumi  (Sci.  Rep.  Tohoku  Imp. 
Univ.,  1927,  16,  581—588,  589— 592).— See  A.,  1926, 
1145;  this  vol.,  770. 

Synthesis  of  purpurin  by  condensation  of 
phthalic  anhydride  with  2  :  4-dibromophenol. 
M.  Tanaka  (Proc.  Imp.  Acad.  Tokyo,  1927,  3,  345 — 
347). — Phthalic  anhydride  (30  g.)  and  2  : 4-dibromo¬ 
phenol  (20  g.)  are  heated  with  boric  acid  (15  g.)  and 
sulphuric  acid  monohydrate  (160  g.)  at  210 — 230° 
for  3  hrs.  and  the  resulting  bromoquinizarin  is  con¬ 
verted  into  purpurin  by  hydrolysis  with  aqueous 
potassium  hydroxide.  B.  W.  Anderson. 

Polyhydroxymethylanthraquinones.  EX. 

Structure  of  rubiadin.  F.  D.  Stouder  and  R. 
Adams  (J.  Amer.  Chem.  Soc.,  1927,  49,  2043—2045). 
— Condensation  of  2  :  4-dichlorotoluene  with  phthalio 
anhydride  in  presence  of  aluminium  chloride  affords 
2  :  4-dichloro-5-methylbenzophenone-2' -carboxylic  acid, 
m.  p.  140°.  On  treatment  with  concentrated 
sulphuric  acid  and  boric  acid  for  4  hrs.  at  100°,  the 
latter  yields  2  :  4-dichloro-l-methylanthraquinone,  yel¬ 
low,  m.  p.  155°,  which,  when  boiled  with  methyl- 
alcoholic  sodium  methoxide,  is  converted  into  2 : 4- 
dimethoxy-l-methylanthraquinone,  yellow,  m.  p.  162°. 
This  is  hydrolysed  to  2  :  4-dihydroxy -1-methylanthra- 
quinone,  yellow,  m.  p.  251°  (diacetate,  yellow,  m.  p- 
176-5°),  when  boiled  with  liydrobromic  and  glacial 
acetic  acids.  This  dihydro xymethylanthraquinone 
is  not  identical  with  rubiadin,  which  is  therefore 
probably  1  :  3-dihydroxy-2-methylanthraquinone  (of. 
Schunck  and  Marchlewski,  J.C.S.,  1894,  65,  182). 

F.  G.  Willson. 

Elimination  of  sulpbonic  acid  groups  in  anthra- 
quinone  derivatives.  C.  Marschalk  (Bull.  Soc. 
chim.,  1927,  [iv],  41,  943— 947).— Sodium  4 : 8-di- 
aminoanthrarufin-2 : 6-disulphonate  when  treated 
with  sodium  hyposulphite  yields  4 : 8-diamino- 
anthrarufin,  both  sulphonic  acid  groups  being  elimin¬ 
ated.  Priority  is  claimed  against  I.  G.  Farbenind. 
A.-G.,  F.P.  618308.  H.  Burton. 

Vat  dyes  of  the  perylene  series.  [Dihalogen- 
ated  diacylp erylenes . ]  F.  Bensa. — See  B.,  1927, 

698. 

Halogenated  dibenzpyrenequinones.  I-  &• 
Farbenind.  A.-G. — See  B,,  1927,  647. 

Colour  reactions  of  santonin.  L.  Ekkert 
(Pharm.  Zentr.,  1927,  68,  545— 546)  .—The  colour 
changes  produced  when  1  and  2  c.c.  of  a  1%  alcoholic 
santonin  solution  are  mixed  with  4  drops  of  I  /o 
furfuraldehyde  solution  and  0-5 — 3  and  1 — 6  c.c.  o 
concentrated  sulphuric  acid,  are  tabulated.  There 
is  no  necessity  to  heat  the  mixture  on  the  water- 
bath  (cf.  Thater,  A.,  1898,  ii,  59).  If  a  1%  dextrose 
or  lsevulose  solution  is  used  instead  of  furfuraldehyde 
the  coloration  is  garnet-brown  to  garnet-red. 

H.  Burton. 

Selective  reduction  of  furfuraerolein  [furfur- 
acraldehyde]  by  means  of  platinum  oxide- 
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platinum-black  and  hydrogen.  XVI.  It.  H. 
Bray  and  It,  Adams  (J.  Amor.  Chem.  Soc.,  1927,  49, 
2101 — 2106;  cf.  this  vol.,  552). — Furfuraeraldehyde 
is  pot  reduced  by  hydrogen  in  presence  of  platinum 
oxide-platinum-black  unless  a  promoter,  such  as  a 
ferrous  salt,  is  present,  when  4-3 — 4-4  mols.  of 
hydrogen  are  absorbed,  and  the  chief  product  is 
tetrahydrofurylpropyl  alcohol ,  b.  p.  106 — 107°/2  mm., 
2217747  mm.,  rij J  1-4540,  d20,  1-0032  (3:5-di- 
nilrobenzoate,  m.  p.  65-5 — 66°;  acetate,  b.  p.  99°/ 
2  mm.,  228-5—2297750  _  mm.,  ng  1-4380,  cJg 
1-0207),  together  with  aS -dihydroxy-n-heptane,  b.  p. 
126-5  — 128-5°  /  4  mm.,  240—2457750  mm., 
1-4510,  tig  0-9559  (a-naphihylur  ethane,  m.  p.  81 — 82°; 
diacetale,  b.  p.  113 — 113-5°/l  mm.,  249—252°/ 
748  mm.,  n 25  1-4268,  0-9934).  If  the  reduction  is 

interrupted  when  about  3  mols.  of  hydrogen  have 
been  absorbed,  the  reaction  mixture  contains  furyl- 
propyl  alcohol,  b.  p.  90 — 91°/4  mm.,  201—208°/ 
747  mm.,  1-4760,  tig  1-0613,  becoming  yellow 
when  kept  ( a-naphthylurethane ,  m.  p.  49°;  acetate, 
b.  p.  920/2  mm.,  217— 218°/747  mm.,  1-4553, 
1-0601,  becoming  yellow  when  kept),  and  tetra- 
hydrofurylallyl  alcohol,  b.  p.  100 — 101°/4  mm.,  rift 
1-4675,  df,  1-0317,  becoming  red  when  kept  (acetate, 
b.p.  90—91o/2  mm„  »»  1-4468,  tig  1-0374,  becoming 
yellow-orange  when  kept).  In  presence  of  zinc 
acetato  the  reduction  ceases  when  1  mol.  of  hydrogen 
has  been  absorbed,  and  the  product  is  furylallyl 
alcohol,  b.  p.  108— 110°/4  mm.,  n%  1-5520,  cZ*>  1-1439, 
resinifying  when  kept  (a -naphthylur ethane,  m.  p. 
93-93-5°).  F.  G.  Willson. 

Halogeno-  and  hydroxy- derivatives  of  2-keto- 
dihydro-  and  2-ketohexahydro-indole-3-pr  op- 
ionic  acid,  and  of  2-ketohexahydrobenzfuran- 
3-propionic  acid.  E.  C.  Kendall  and  A.  E. 
Osterberg  (J.  Amer.  Chem.  Soc.,  1927,  49,  2047— 
2060;  cf.  A.,  1926,  734).— Treatment  of  2-keto- 
2:3:4:5:6:7-  hoxahydrobenzfuran  -  3  -  propionic 
acid  with  hydrobromic  acid  and  bromine  affords 
3-  bromo-4  -  hydroxy  -  2  -  keto-odahijdrobenzfuran  -  3  -prop  - 
ionic  acid  (I),  m.  p.  147°,  together  with  a  little  of 
the  corresponding  S- lactone ,  m.  p.  144°,  the  latter 
being  obtained  when  a  solution  of  (I)  in  xylene  is 
boiled,  or  when  the  sodium  salt  of  the  above  (hexa- 
hydro-)  acid  is  brominated  in  aqueous  sodium  carbon¬ 
ate.  When  the  sodium  salt  of  (I)  is  boiled  with  2  mols. 
of  aqueous  sodium  hydroxide,  it  is  converted  into 
the  y-lactone,  m.  p.  146°,  of  3  : 4-dihydroxy-2-keto- 
°ctahydrobenzfuran-3-prapionic  acid  (II),  m.  p.  164°. 
When  the  latter  is  warmed  with  aqueous  sodium 
hydroxide,  it  forms  a  disodium  salt,  owing  to  fission 
of  the  furan  ring.  This  ring  is  again  closed  when  the 
disc diu m  salt  is  treated  with  1  mol.  of  acid,  and  the 
solution  on  boiling  reverts  to  the  lactone  form.  When 
ls  heated  with  aqueous  sodium  hydroxide  at 
-W  in  hydrogen,  it  yields  trans-cydoh  exane  glycol, 
together  with  succinic  and  valeric  acids.  Treatment 
01  --ketohexahydroindole-3-propionic  acid  with  hydro- 
ronne  acid  and  bromine  affords,  analogously, 
-bromo-4:-hydroxy-2  -  keto  -  octahydroindole  -  3  -propionic 
mul  tHI),  m.  p.  156°,  whilst  bromination  of  the 
ium  salt  in  aqueous  solution  yields  the  S- lactone , 
',?■  ®^°,  °f  (III).  Treatment  of  (III)  with  aqueous 
ium  hydroxide  yields  3  :  4. -dihydroxy -'2-l;eto-octa- 
a  S 


hydroindole-3-propionic  acid,  (IV),  m.  p.  180°,  con¬ 
verted  by  boiling  dilute  mineral  acid  into  the  y-lactone, 
m.  p.  206°.  The  latter  is  also  obtained  from  the 
above  bromo-acid  by  treatment  with  dilute  aqueous 
sodium  hydroxide.  Treatment  of  2-ketohexahydro- 
benzfuran-3-propionie  acid  with  sodium  hydroxide 
at  200°  in  hydrogen  affords  cyclohexadieneglutaric 
acid,  m.  p.  219°.  At  170°,  (IV)  yields  similarly  an 
indole  derivative,  m.  p.  132°,  together  with  succinic 
and  acetic  acids  and,  probably,  2-aminocycfohcxanol. 
2-Ketodihydroindole-3-propionic  acid  is  not  attacked 
by  sodium  hydroxide  at  200°,  but  the  3-hydroxy- 
and  5  : 7-di-iodo-3-hydroxy-derivatives  of  this  sub¬ 
stance  yield,  on  similar  treatment,  aniline  and  2  :  4- 
di-iodoaniline,  respectively.  A  dimethyl  derivative, 
m.  p.  140°,  of  5  :  7-dibromo-3-hydroxy-2-ketodihydro- 
indole  is  described.  The  three  bromine  derivatives 
of  2-ketohexahydroindole-3 -propionic  acid  previously 
described  ( loc .  c it.)  are  now  regarded  as  the  5-bromo-, 
5  :  7-dibromo-,  and  3:5:  7-tribromo -derivatives. 

F.  G.  Willson. 

Catalytic  oxidations  in  aqueous  solution.  I. 
Oxidation  of  furfuraldehyde.  N.  A.  Milas  (J. 
Amer.  Chem.  Soc.,  1927,  49,  2005 — 2011). — Fumaric 
acid  is  obtained  in  77-8%  yield  by  adding  furfuralde¬ 
hyde  (20  g.)  gradually  to  a  solution  of  sodium  chlorate 
(46  g.)  in  water  (100  c.c.)  containing  vanadium  pent- 
oxide  (0-2  g.)  at  70 — 75°,  and  maintaining  the  mixture 
at  this  temperature  for  12-5  hrs.  after  the  vigorous 
reaction  has  subsided.  Maleic  semialdehyde  is  also 
formed  together  with  an  acid,  C5H,05  (barium  salt 
-f-lKjO).  Pyromucic  acid  similarly  affords  fumaric 
and  oxalic  acids.  In  presence  of  osmium  tetroxide, 
furfuraldehyde  and  pyromucic  acid  are  oxidised  by 
aqueous  sodium  chlorate,  with  formation  of  i-tartaric 
acid  and  some  oxalic  acid.  F.  G.  Willson. 

Isomerism  of  the  oximes.  XXXI.  Furfur- 
aldoximes  and  2-methoxy-  and  4-methoxy-l- 
naphthaldoximes.  O.  L.  Brady  and  R.  F.  Gold¬ 
stein  (J.C.S.,  1927,  1959— 1964).— The  furfurald- 
oximes  are  intermediate  in  stability  between  benzald- 
oximes  and  aliphatic  aldoximes;  the  a-oxime  is 
partly  converted  by  hot  solvents  into  the  p-oxime, 
which  is  much  more  stable  than  P-benzaldoxime. 
2-  and  4-Methoxy-l-naphthaldehydes  form  only 
a-oximes,  which  on  methylation  give  a  mixture  of 
N-  and  O-ethers,  the  4-methoxy-compound  yielding 
equal  proportions,  the  2-isomeride  larger  amounts  of 
A-ether. 

a-Furfuraldoxime,  m.  p.  75 — 70°  (acetate,  m.  p. 
34 — 35° ;  benzoate,  m.  p.  138—139°),  is  obtained  from 
furfuraldehyde,  hydroxylamine  hydrochloride,  and 
aqueous  sodium  hydroxide  under  specified  conditions. 
When  boiled  for  4  hrs.  in  benzene  it  gives  a  mixture  of 
a-  and  p-oximes,  m.  p.  47 — 48°.  The  p-oxime,  m.  p. 
91 — 92°,  obtained  by  the  action  of  hydroxylamine 
hydrochloride  and  sodium  acetate  in  aqueous  alcohol 
on  furfuraldehyde,  is  converted  by  acetic  anhydride 
into  a  nitrile,  which  is  hydrolysed  to  pyromucic  acid. 

ol-2-31  ethoxy -l-naphthaldoxime,  m.  p.  154 — 155° 

[1 acetate ,  m.  p.  79 — 80°;  hydrochloride,  m.  p.  145 — 
147°  (decomp.)],  is  converted  by  sodium  ethoxide  and 
methyl  iodide  into  a  separable  mixture  of  2-methoxy- 
’N-methyl-l-naphth-a.-aldoxime,  m.  p.  118 — 119°  or 
88—89°  (+HoO),  and  the  0 -ether,  m.  p.  65°,  which 
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is  also  obtained  from  O-mcthylhydroxylamine  and 
the  aldehyde.  i-Heihoxy-l-tiaphthaldehyde,  obtained 
from  4  -  hydroxy  - 1  -  naphthaldehyde  and  methyl 
sulphate,  gives  an  a-oxime,  m.  p.  107 — 108°  [ acetate , 
m.  p.  102° ;  hydrochloride,  m.  p.  144 — 145°  (decomp.) ; 
N -methyl  ether,  dimorphic,  m.  p.  158 — 159°;  0 -ether, 
m.  p.  38 — 39°].  C.  Hollins. 

Action  of  dia2onium  salts  on  pyrones  and 
their  parent  substances.  I.  It.  T.  Mullen  and 
W.  H.  Crowe  (J.C.S.,  1927,  1751— 1753).— Ethyl 
acetonedioxalate  couples  with  benzenedia/.onium 
chloride  to  give  ethyl  dibenzencazoacetonedioxalate, 
m.  p.  130°,  and  ethyl  dibenzenmzochdidonate,  m.  p. 
117°,  which  is  also  obtained  by  boiling  the  former 
product  with  alcohol.  There  is  formed  during  the 
coupling  2  :  6 -dibenzeneazopyrone,  m.  p.  131°,  which 
also  results  when  benzenediazonium  chloride  reacts 
with  chelidonic  acid.  From  2 : 6-dimcthylpyrone 
and  diacetylacctone,  respectively,  are  obtained  Z-benz- 
eneazo- 2  :  Q-dimethylpyrone,  m.  p.  92°,  and  the  3  :  5- 
di&enzeneazo-derivative,  m.  p.  150°.  C.  Hollins. 

Microchemistry  of  couinarin.  C.  van  Zijb 
(Pharm.  Weekblad,  1927,  64,  841— 844).— On  adding 
a  few  particles  of  mercuric  chloride  to  a  drop  of  a 
solution  containing  coumarin,  needles  begin  to  form 
in  and  spread  through  the  liquid.  Addition  of  a 
trace  of  Congo-red  before  that  of  the  mercuric  chloride 
prevents  the  separation  of  coumarin,  which  might 
be  mistaken  for  the  reaction  product.  S.  I.  Levy. 

Nitration  of  coumarin.  B.  B.  Dey  and  P. 
Krishnamurtiii  (J.  Indian  Chem.  Soc.,  1927,  4, 
197—199). — Coumarin  is  nitrated  (cf.  Morgan  and 
Micklethwa.it,  J.C.S.,  1904,  85,  1233)  93%  in  position 
0  and  7%  in  position  S.  Whilst  5-nitrocoumaric  acid 
readily  reverts  to  6-nitrocoumarin,  3-nitrocouraaric 
acid  is  comparatively  stable.  Z-Nitrocoumaric  acid, 
m.  p,  149°  (decomp.),  gives  8-nitrocoumarin,  m.  p. 
187°,  when  boiled  with  dilute  hydrochloric  acid,  and 
3-nitrosalicylic  acid  when  oxidised  with  alkaline 
potassium  permanganate  (cf.  Miller  and  ICinkelin, 
A.,  1889,  9S9).  M.  p.  of  different  mixtures  of  6-  and 
8-nitrocoumarin  are  given ;  an  equimolecular  mixture 
melts  sharply  at  140—141°.  G.  A.  C.  Gough. 

Synthesis  of  coumaryl-4-acetic  acid.  B.  D. 
Limaye  (J.  Indian  Chem.  Soc.,  1927,  4,  159).— 
CoumarylA-acetic  acid,  m.  p.  170°  (decomp.),  pre¬ 
pared  from  phenol  and  acetonedicarboxylie  acid  in 
sulphuric  acid  solution  (Dey  and  Row,  A.,  1925,  i, 
149),  when  heated  above  its  m.  p.  gives  carbon 
dioxide  and  4-methylcoumarin.  G.  A.  C.  Gough. 

Preparation  of  4-hydroxy  coumarin  deriv¬ 
atives.  I.  M.  Heilbroh  and  D.  W.  Htt.t,  (J.C.S., 
1927,  1705 — 1708). — When  o-acetoxybonzoyl  chloride 
is  condensed  with  a-substituted  ethyl  sodioaceto- 
acetates  in  ether,  the  products 
(  )*'  '  ~  are  sodium  salts  convertible  on 
acidification  into  4-hydroxy- 
/C.CH,  coumarins  with  elimination  of 
CA'  cr  the  acetyl  group.  This  dis- 

Q-CO  tinction  from  4-hydroxy-3-acetyl- 

coumarin  itself  suggests  that  the 
sodium  salts  are  co-ordinated  compounds  (annexed 
formula)  stable  only  in  non-aqueous  media. 


4- Hydroxy -Z-methylcoumarin,  m.  p.  230°  ( methyl 
ether,  m.  p.  89-5°),  4-hydroxy-Z-benzylcoumarin,  m.  p. 
205°,  and  4-hydroxy-Z-benzoylcoumarin,  m.  p.  144°, 
are  described.  4-Methoxycoumarin,  m.  p.  124°,  is 
prepared  by  methylation  of  4-hydroxycoumarin  with 
methyl  sulphate  or,  better,  with  diazomethane. 

4  :  7-Dimethoxycoumarin,  m.  p.  155 — 156°,  is  similarly 
obtained  (Sonn,  A.,  1918,  i,  31).  C.  Hollins. 

Pyrylium  salts  and  spirodipyrans.  II.  Con¬ 
densation  products  from  methyl  ethyl  ketone 
and  o-hydroxyaldehydes.  S.  C.  De  (J.  Indian 
Chem.  Soc.,  1927,  4,  137—140;  cf.  A.,  1926,  1254— 
1255). — Salicylaldehyde  and  methyl  ethyl  ketone  con¬ 
dense  in  ethereal  solution  in  the  presence  of  hydrogen 
chloride,  giving  2-a-hydroxystyryl-Z-melhylbenzopyryl- 
ium  chloride,  m.  p.  198°  (red  ferric  salt  and  perchlorate 
described),  which  is  converted  by  aqueous  ammonia 
into  the  il-basc,  Z-methyhpivodibenzopyran,  m.  p.  80°. 
Resorcylaldehyde  and  methyl  ethyl  ketone  similarly 
yield  7  -hydroxy -2-2' :  4'  -  dihydroxystyryl  -  3  -  methyl- 
benzopyrylium  chloride,  m.  p.  290°,  which  in  turn 
gives  7:7'-  dihydroxy  -  3  -  methyhpirodibenzopyran, 
[i -Naphthol-1  '-aldehyde  and  methyl  ethyl  ketone  yield 
2-o-hydroxy-a-benzostyryl-3-inethyl-P-naphthapyryl- 
ium  chloride,  unmelted  at  290°,  and  Z-methylapko- 
dinaphthapyran,  m.  p.  201°.  All  three  phases  are 
converted  into  the  corresponding  pyrylium  chloride 
by  hydrochloric  acid.  G.  A.  C.  Gough. 

Synthesis  of  anthocyanins.  III.  A.  Robert¬ 
son  and  R.  Robinson  (J.C.S.,  1927,  1710—1717). — 
The  possibility  of  nuclear  alkylation,  induced  by 
inorganic  catalysts,  during  anthocyanidin  syntheses 
renders  desirable  alternative  routes  not  involving 
demethylation.  Attempts  to  prepare  monoacetyl  or 
monocarbomethoxy-derivatives  of  phloroglucinalde- 
hyde  were  unsuccessful,  but  addition  of  acetic 
anhydride  to  a  mixture  of  the  aldehyde  in  A-sodium 
hydroxide  and  ether  at  —5°  yields  O -diacetylphloro- 
glucinaldehyde,  m.  p.  102 — 103°,  which  is  probably 
4 :  6-diacetoxysalicylaldehyde.  Cautious  benzoyl- 
ation  of  phloroglucinaldehyde  at  — 5°  in  presence  of 
potassium  hydroxide  gave  O-benzoylphloroglucinalde- 
hyde,  m.  p.  198 — 200°  (becoming  pink  at  155°,  dark 
at  185°,  and  brick-red  at  195°),  which  is  either  the 
2-  or  the  4-benzoyloxy-compound.  This  is  con¬ 
densed  with  p-O-tetra-acetyl-P-glucosidoxy-to-meth- 

oxyacetophenone  in  ethereal  hydrogen  chloride  after 
hydrolysis  with  methyl-alcoholic  ammonia  and  treat¬ 
ment  with  hydrochloric  acid  to  form  4 ’ -fi-glucosidoxy- 

5  :  7 -dihydroxy -Z-methoxyflavylium  chloride, 
CwHo3O10C1,H2O,  m.  p.  130—131°  [pier ate,  m.  p- 
186—188°  (decomp.)],  which  closely  resembles  a 
natural  monoglueosidic  anthocyanin.  The  corre¬ 
sponding  sugar -free  5:7:  4' -tnhydroxy-Z-methoxy- 
fiavylium  chloride  is  obtained  by  hydrolysis  of  the 
glucosido-compound  and  by  synthesis  from  p-hydroxy- 
oj-methoxyacetophenone  and  O- triacetylphloroglucm- 
aldehvde.  The  3:5: 1  -irihydroxy-4.' -rnethoxi/jlavyi- 
ium  chloride  is  prepared  by  hydrolysis  of  the  condens¬ 
ation  product  from  anisoylcarbinol  and  O-triacetyl- 
phloroglueinaldehyde. 

The  sodium  carbonate  colour  reactions  indicare 
that  callistephin  and  other  pelargonidin  anthocyanins 
are  not  4'-glueosides,  callistephin  being  probably  a 
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3-glueoside,  and  that  partial  demethylation  of 
pelargonidin  chloride  3  :  4'-dimethyl  ether  with  hydr- 
iodic  acid  yields  the  4'-monomethyl  ether  (above). 

C.  Hollins. 

Dissociation  into  free  radicals  of  substituted 
dixanthyls.  IV.  Dixanthyl  and  dixanthyl- 
9  : 9'-dicarboxylic  acid.  J.  B.  Conant  and  B.  S. 
Garvey  (J.  Amer.  Chern.  Soc.,  1927,  49,  2080 — 2088; 
cl.  A.,  1926,  842). — Dixanthyl  reacts  with  bromine  in 
carbon  disulphide,  with  formation  of  xanthyl  bromide 
perbromide  (cf.  Gomberg  and  Cone,  A.,  1910,  i,  869). 
It  is  converted  into  sodium  xanthyl  when  treated 
with  sodium-potassium  alloy  or  40%  sodium  amalgam 
in  ether,  the  sodium  xanthyl  being  also  obtained 
from  sodium-potassium  alloy  and  xanthan.  Di¬ 
xanthyl  absorbs  oxygen  at  150°  in  p-dibromobenzene 
solution,  or  without  solvent,  with  formation  of 
xanthone,  whilst  it  is  hydrolysed  to  xanthanol  by 
treatment  with  concentrated  sulphuric  acid.  Analogy 
is  drawn  between  these  reactions  and  those  of  addition 
to  an  ethylenic  Uniting.  Sodium  xanthyl  and  carbon 
dioxide  afford  xanthanoic  acid,  m.  p.  222 — 223°,  the 
methyl  ester  of  which,  m.  p.  85 — 86°,  is  converted 
by  bromine  In  carbon  disulphide  into  a  perbromide, 
C^H.jOgBrg,  red,  m.  p.  158 — 159°  (decomp.),  and 
this,  on  reduction  with  vanadous  chloride,  yields 
dixanthyl- 9  :  9 ' -dicarboxylic  acid,  decomp.  155°  after 
darkening  from  125°  [methyl  ester,  m.  p.  85 — 110° 
(indefinite)].  The  latter  is  obtained  by  treating 
dixanthylene  first  with  sodium-potassium ,  alloy,  and 
then  with  carbon  dioxide.  It  absorbs  oxygen  slowly 
in  aqueous  alkaline  solution,  and  in  p-dibromo- 
benzene,  with  production  of  xanthone,  the  methyl 
ester  being  similarly  oxidised  in  p-dibromobenzene. 
Both  the  acid  and  the  methyl  ester  exhibit  reversible 
colour  changes  when  heated  in  solvents  above  100°, 
the  temperatures  at  which  the  colours  appear  indic¬ 
ating  that  the  carboxyl  and  carbomethoxyl  groups 
have  slightly  greater  power  of  promoting  dissociation 
than  primary  alkyl  groups,  F.  G.  Willson. 

Greenish-blue  to  green  vat  dyes  of  the  thio- 
indigo  series.  It.  Herz  and  others. — See  B.,  1927, 

897. 

Stereochemistry  of  tervalent  nitrogen  and 
heterocyclic  nitrogen  compounds.  L.  Orthner 
(Annalen,  1927,  456  ,  225—252). — 4-Aminopiper  - 
*dne,  b.  p.  65°/18  mm.  [dipicrate,  m.  p.  252 — - 
-53°  (decomp.)],  and  carbon  disulphide  in  cold 
ether  yield  a-piperidyldithiocarbamate, 
^mpN'NH-CS'SH,  m.  p.  88 — 89°,  which  in  aqueous 
solution  passes  into  the  $-dith ioca rbamate,  m.  p.  250°. 
both  dithiocarbamates  give  piperidine  when  treated 
"Bh  iodine  or  mercuric  chloride.  The  two  dithio- 
carbamates  obtained  from  a-4-amino-2  :  2  :  6-tri- 
niethylpiperidine  (Harries,  A.,  1897,  i,  293),  when 
reated  with  iodine,  yield  the  same  thiocarbamide, 
P.  205—206°  (cf.  Harries,  A.,  1919,  i,  131). 
mo-2  :  2  :  6-trimethylpiperidine  ( dipicrate ,  m.  p. 
ftt,  ,  °)  is  converted  by  carbon  disulphide  in  cold 
er  into  p-a-2  :  2  :  6 -trimethylpipendyldithiocarb- 
m  P-  183 — 184°,  which  in  alcoholic  solution 
len  heated  with  water  gives  the  3-b-dithio- 
jj  m-  P-  197°,  of  Harries.  Iodine  converts 

these  compounds  into  the  same  thiocarbamide, 


m.  p.  166—167°,  whilst  treatment  with  mercuric 

chloride  regenerates  the  original  amine. 

TS-Methyltriacetonalkaminc,  m.  p.  60°,  b.  p.  125°/ 
12  mm.,  obtained  from  triacetonalkamine  and 
formaldehyde,  is  oxidised  by  chromic-acetic  acid  to 
N-melhyltriacetonamine  (1  :  2  :  2  :  6  :  S-pentamethyl-i- 
piperidone),  b.  p.  122°/23  mm.,  also  synthesised 
from  methylamine  and  phorone.  Reduction  of 
N-melliyltriacetonamineoxune,  m.  p.  143°,  with 
sodium  and  amyl  alcohol  gives  i-amino-l  :  2  :  2  :  6  :  6- 
pentamethylpiperidine,  b.  p.  99 — 100°/14  mm.  {di¬ 
picrate,  m.  p.  248°),  converted  by  carbon  disulphide 
in  ether  into  a-1  :  2  :  2  :  6  :  Q-pentamethylpipendyldi- 
thiocarbamate,  m.  p.  125°.  This,  in  aqueous  solution, 
passes  into  the  fi-dithiocarbamate,  m.  p.  173 — 174°. 

The  relationships  of  the  above  isomeric  dithio¬ 
carbamates,  and  those  obtained  by  Pauly  (A.,  1902, 
i,  560)  from  aminopyrrolidines,  are  discussed,  as  is 
also  the  stereochemistry  of  substituted  cycZopentanes. 

H.  Burton. 

Manufacture  of  O-acyl  derivatives  of  4-hydr- 
oxy-2  :  6  -  dimethy lp  ip  eridine  -3-carb  oxylic  acid 
esters.  I.  G.  Farbenind.  A.-G.— See  B.,  1927,  669. 

Halogeno-  and  hydroxy-derivatives  of  2-keto- 
dihydro-  and  2-ketohexahydro-indole-3-pro- 
pionic  acid  etc.  E.  C.  Kendall  and  A.  E.  Oster- 
BER<j. — See  this  vol.,  973. 

Production  of  an  iodopyridine.  A.  Binz  and 
others. — See  B.,  1927,  669. 

Factors  controlling  the  formation  of  some 
derivatives  of  quinoline.  Substitution  in  the 
quinoline  series.  E.  Roberts  and  E.  E.  Turner 
(J.C.S.,  1927,  1832 — 1857). — Combes’  synthesis  of 

2  :  4-dimethylquinolines  from  the  condensation  pro¬ 
ducts,  NAriCMe-CHo-COMe  or  NHAr-CMelCH-COMe, 
of  arylamines  and  acetylacetone  is  affected  greatly 
by  substituents  in  the  aryl  group,  this  being  duo  in 
part  to  directive  influence  and  in  part  to  diminution 
of  basicity  of  the  nitrogen  atom.  Cyclisation  readily 
occurs  if  a  strongly  o-p- directing  substituent  is  present 
meta  to  the  nitrogen  atom,  whilst  of  the  three  chloro- 
compounds  only  the  meta  gives  a  quinoline,  and  the 

3  :  4-dichloro-eompound  may  be  cyclised,  but  not  the 
2:4-,  2  :  5-,  and  3  :  5-derivatives.  In  the  Skraup 
and  Doebner-Miller  syntheses  m-substituted  anilines 
give  5-substituted  quinolines  if  the  substituent  is 
m-directing,  7-  or  a  mixture  of  5-  and  7-substituted 
quinolines  if  the  substituent  is  o-p-directing.  The 
Beyer  synthesis,  from  arylamine,  paraldehyde,  and 
acetone,  like  the  Combes  synthesis,  is  influenced  by 
steric  factors  not  affecting  the  Skraup  and  Doebner- 
Miller  reactions,  the  difference  being  apparently  due 
to  the  absence  of  a  y-substituent  in  the  last  two  cases. 

The  nitration  of  2  :  4-dimethylquinoline  and  its 
chloro-derivatives  indicates  that  the  quinoline  mole¬ 
cule  exhibits  5 : 8-reactivity,  independent  of  the 
orienting  effect  of  chlorine,  methyl,  or  nitro-sub- 
stituents,  similar  to  the  a-reactivity  of  naphthalene. 
The  ring-nitrogen  atom  appears  to  have  no  power 
as  a  directive  influence.  Chlorine  atoms  show  the 
usual  o-p-direeting  influence.  The  above  facts  and 
others  related  to  them  are  discussed  and  new  formulas 
suggested  for  quinoline,  fsoquinoline,  pyridine,  and 
thiazoles,  on  the  basis  of  Thiele’s  conception. 
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When  dibenzoylmethane  is  boiled  with  freshly  dis¬ 
tilled  aniline  for  9  hrs.  the  products  are  benzanilide, 
m.  p.  161°,  and  phenyl  a-anilinostvryl  ketone, 
NHPh-CPhICH-COPh,  m.  p.  102—103°,  identical 
with  Watson’s  product  (J.G.S.,  1903,  83,  1326)  from 
aniline  and  benzoylphenylacctylene.  The  formation 
of  acetanilide  from  acetylacetone  and  aniline  (Turner, 
ibid.,  1917,  111,  1)  thus  indicates  that  the  anils  of 
acetylacetone  are  to  be  formulated  as  (3-arylamino- 
propenyl  methyl  ketones.  The  p-toluidine  com¬ 
pound,  m,  p.  68 — 69°,  not  39 — 10°  (Combes),  is 
cyclised  quantitatively  by  concentrated  sulphuric 
acid  at  100°,  giving  2:4:  6-trimethylquinoline,  m.  p. 
43 — 45°  (Pfitzinger’s  compound,  A.,  1888,  1207,  of 
m.  p.  63 — 64°,  is  the  hydrate).  The  following  sub¬ 
stituted  |3-anilinopropenyl  methyl  ketones  are  de¬ 
scribed  :  o-chloro-,  m.  p.  66 — 67°;  p -chloro-,  m.  p. 
60 — 61°;  m -chloro-,  m.  p.  42°,  b.  p.  187°/13  mm.; 

2  :  4-dichloro-,  m.  p.  100-5°;  2  :  5 -dichloro-,  m.  p.  46°, 
b.  p.  190 — 200°/15  mm.;  3  :  5 -dichloro-,  oily;  3  :  4- 
dichloro-,  m.  p.  73°;  o -methoxy-,  m.  p.  51 — 52-5°; 

3  -  chloro  -  6  -  acetamido- .  3:4-  Dichloro  -  6  -  nitr oaniline 
does  not  condense  with  acetylacetone  even  at  200°. 
Salicylidene  derivatives  of  the  substituted  anilines 
melt  as  follows  :  m-chloro-,  99° ;  2  :  4 -dichloro-,  90-5° ; 
2:5 -dichloro-,  107°;  3:4 -dichloro-,  113°.  3  :  5-Di- 
chloroaniline,  m.  p.  65°,  is  obtained  by  reduction  of 
3  :  5-dichloronitroaniline  prepared  from  2  :  6-dichloro- 

4-nitroaniline.  Attempts  to  prepare  2  :  3-dichloro- 
anilino  were  unsuccessful.  l-Chloro-2  :  4 -dimethyl- 
quinoline,  m.  p.  46-5 — 48-5°  [ hydrate ,  m.  p.  61°; 
hydrochloride,  m.  p.  277°  (decomp.);  sulphate ;  di¬ 
chromate;  silver  nitrate  additive  compound,  m.  p. 
197°  (decomp.)],  and  6  :  l-dichloro-2  :  4- dimethyl- 
quinoline ,  m.  p.  119 — 120°  (hydrochloride,  m.  p.  235°; 
chloroaurate ;  sulphate ;  dichromate;  silver  nitrate 
compound,  m.  p.  218 — 219°),  are  obtained  from  the 
corresponding  anils  by  Combes’  method. 

Beyer’s  method  is  applied  to  the  synthesis  of  the 
following  2  :  4-dimethylquinolincs  :  8 -chloro-,  m.  p. 
74°,  b.  p.  185°/15  mm.;  Q-chloro-,  m.  p.  98—99° 
(hydrate,  m.  p.  84 — 85-5°;  dichromate );  7-chloro- 
(see  above) ;  6  :  8  ■  dichloro  - ,  m.  p.  148 — 148-5° ; 

5  :  8 -dichloro-,  m.  p.  117 — 118-5°;  5  :  6-  and  6  :  7-di- 
chloro-  (6  :  7-isomcride  isolated) ;  5  :  1-dichloro-,  m.  p. 
84 — 86°  (together  with  a  substance,  m.  p.  168 — 169°, 
convertible  by  ammonia  into  a  second  substance, 
m,  p.  69 — 70°) ;  and  5:6:  8 -irichloro-,  m.  p.  113 — 
114°.  o-  and  p-Nitroanilines  give  by  the  Beyer 
method  substances,  m.  p.  145 — 147°  and  159 — 162°, 
respectively;  m-nitroaniline  is  unchanged,  whilst 

3- ehloro-  and  3  :  4-dichloro-6-nitroanilines  give  tars. 

2  :  4 -Dichloroacetophenone,  m.  p.  33 — 34°,  b.  p. 
140 — 150°/15  mm.,  fails  to  react  with  alcoholic 
ammonia  at  180°,  and  other  attempts  to  synthesise 

4- chloro-2-aminoacetophenone  were  unsuccessful. 
3  : 4- Dichloroacetophenone,  m.  p.  76°,  b.  p.  135°/12 
mm.,  prepared  from  o-diehlorobenzene,  yields  on 
nitration  with  nitric  acid  (d  1-5)  at  30 — 40°  the 
2-mfro-derivative,  m.  p.  100 — 102°,  reduced  by  iron, 
water,  and  a  little  ferric  chloride  to  3  :  4-dichloro-2- 
aminoacetophenone,  m.  p.  154 — 156°.  This  amine 
condenses  with  acetone  to  give  6  :  7-diehloro-2  :  4- 
dimethylquinoline  identical  with  the  product  obtained 
by  the  Combes  and  Beyer  reactions. 


Nitration  of  2  :  4-dimethylquinoline  with  mixed 
acid  gives  only  8-nitro- 2  :  4-dimethylquinoline  (this 
fact  showing  the  steric  effect  of  the  4-methyl  group), 
m.  p.  118—119°,  the  constitution  of  which  is  proved 
by  reduction  to  8-amino-2  :  4-dimethylquinoline,  m.  p, 
89 — 92°  (sulphate  and  picrate  described),  and  con¬ 
version  into  8-chloro-2  : 4-dimethylquinoline  pre¬ 
viously  synthesised.  8-Ohloro-5-nitro-2  :  4 -dimethyl- 
quinoline,  m.  p.  107 — 108°  (sulphate  described),  ob¬ 
tained  by  nitration,  is  reduced  to  the  amine,  m.  p. 
170 — 172°,  and  converted  into  5  :  8-diehloro-2  :  4- 
dimethylquinoline,  m.  p.  117 — 118°.  Nitration  of 
6-chloro-2  :  4-dimethylquinolino  yields  the  5-nitro- 
compound,  m.  p.  132 — 133°  (sulphate  described),  which 
is  reduced  to  the  amine,  m.  p.  131 — 133°,  and  con¬ 
verted  into  5  :  Q-dichloro-2  :  4-dimethylquinoline,  m.  p. 
119 — 120°  (hydrochloride  described).  From  7 -chloro- 
8-nilro-2  : 4-dimethylquinoline,  m.  p.  189 — 189-5°, 
obtained  by  nitration  of  the  7-chloro- compound, 
there  are  prepared  the  8-nitro-l-piperidino-com-pomvl, 
m.  p.  168 — 170°,  the  7-chloro-8-ammo-compomvl, 
m.  p.  51 — 53°,  and  7  :  8-dichloro-2  :  4-dimethylquinol¬ 
ine,  m.  p.  104—104-5°.  6  :  8-Dichloro-2  :  4-dimethyl¬ 
quinoline  gives  on  nitration  the  5(  ? )  -mfro-derivative, 
m.  p.  122—123°,  reducible  to  the  amine,  m.  p.  194 — 
195°.  From  5  :  8-dichloro-2  :  4-dimethylquinoline 
are  obtained  the  6-mfro-compound,  m.  p.  155 — 157°, 
and  the  corresponding  amine,  m.  p.  192—193°,  which 
is  converted  into  5:6:  8-trichloro-2  : 4-dimethyl¬ 
quinoline,  m.  p.  Ill — 112-5°.  Nitration  of  6  :  7-di- 
chloro-2  :  4-dimethylquinoline  gives  the  8(  l)-niiro- 
compound,  m.  p.  197°.  Whilst  7-chloro-8-nitro-2  :  4- 
dimethylquinoline  reacts  with  piperidine,  the  6-chloro- 

5-nitro-isomeride  does  not.  This  appears  to  throw 
doubt  on  the  conclusions  of  Borsche  (cf.,  e.g.,  A.,  1914, 
i,  28).  .  ,  . 

Chlorination  of  S-chloro-2  :  4-dimethylquinoline  in 
presence  of  glacial  acetic  acid  and  sodium  acetate 
yields  a  tetrachloro- 2  :  4-dimethylquinoline,  m.  p.  150— 
152°,  different  from  the  isomerides,  m.  p.  75-6  81 
and  157 — 158°,  respectively,  obtained  by  chlorination 
of  6-chloro-  and  5  :  6-dichloro-2  :  4-dimethylqumoI- 
ines.  A  fricMoro-compound,  m.  p.  195°,  is  obtained 
by  chlorination  of  7-chloro-2  :  4-dimethylquinolme, 
the  5  :  8-  and  6  :  8-dichloro-compounds  give  the  same 
pentachloro-2  : 4-dimethylquinoline,  m.  p.  127  128. 
All  these  derivatives  contain  mobile  (negative) 
chlorine,  indicating  chlorination  in  the  methyl  groups. 

C.  Hollins. 

6-Hydroxy-o-p-acrylic  acids  (cis-  and  Ivans-) 
and  their  derivatives.  B.  B.  Dey  and  1. 
Seshadri  (J.  Indian  Chem.  Soc.,  1927,  4,  189  Uu. 

cf.  J.C.S.,  1919,  115,  531).— The  substituted  m-b- 
hydroxyquinolyl-5-P-acryJic  acids,  produced  by  e 
action  of  alkalis  on  quinolino-6  :  5  -  a  -  p  y  r  on  es ,  r  ap  i  „ 
revert  to  the  original  pyrone  on  keeping.  v>  hilsfc  R 
corresponding  trans- acids  cannot  be  produced  y 
the  action  of  aqueous  alkali,  alkali  ethoxide,  o 
molten  potassium  hydroxide  on  the  pyrones, 
may  be  obtained  from  the  pyrones  bysuccessiv 
treatment  with  sodium  sulphite  and  sodium  uj 
oxide  (Dey  and  Row,  A.,  1924,  i,  538).  The 
acids  are  stable  substances,  soluble  in  acids  and  a  a 
without  fundamental  change.  When  warmed  vn 
concentrated  sulphuric  acid  they  afford  the  origin 
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pyroncs,  and  above  their  m.  p.  lose  carbon  dioxide, 
giving  the  corresponding  hydroxyquinolylcthylcnes. 
Heat  converts  their  ethyl  esters  into  the  original 
pyrone  and  ethyl  alcohol  (Zrems-elimination).  The 
esters  undergo  hydrolysis  to  the  parent  acids.  The 
following  are  described:  cis-6 -hydroxy -2- melhyl- 
quinolyl-5-$-acrylic  acid,  decomposing  at  about  175° 
to  give  quinolino-6  :  5-pyrone  ( silver  salt) ;  trans-6- 
hydroxyquinolyl-5-$ -acrylic  acid,  m.  p.  220°  (decomp.) 
[hydrochloride ;  silver,  copper,  ferric,  lead  salts ;  methyl 
and  ethyl  esters,  m.  p.  202°  (decomp.)  and  198 — 199° 
(decomp.)  respectively] ;  G-hydroxyqtiinolyl-5-ethylene, 
m.  p.  256 — 257°;  traxiB-6-hydroxy-2-melhylquinolyl- 
5 -^-acrylic  acid,  m.  p.  193°  (decomp.)  [ hydrochloride ; 
silver  salt ;  ethyl  ester,  m,  p.  146°  (decomp.)] ;  G-hiydr- 
oxy-2-methylquinolyl -5 -ethylene,  m.  p.  241 — 242°; 
iTuw-G-hydroxy-8-methylquinolyl-5-$-acrylicacid,  m.  p. 
195°  (decomp.),  (silver  salt;  ethyl  ester,  m.  p.  165 — 
166°) ;  G-hydroxy-8-methylquinolyl-5-ethylene,  m.  p. 
244 — 245°  ( hydrochloride ).  G.  A.  C.  Gough. 

Bs-Tetrahydroqpinazolines.  P.  C.  Mitter  and 
A.  Biiattacharya  (J.  Indian  Chem.  Soc.,  1927  ,  4, 
149 — 157  ;  cf.  Pinner,  "  Die  Iminoaether,”  p.  292). — 
Condensation  of  substituted  acetylcycZohexanones  with 
benzamidine  hydrochloride  in  the  presence  of  piperid-' 
ine  yields  substituted  tetrahydroquinazolines  (33 — 
47%  yield).  Quantitative  condensations  occur  be¬ 
tween  benzamidine  and  substituted  cycZohexanone- 
carboxylic  esters  in  the  presence  of  sodium  ethoxide. 
The  following  are  described  :  from  acetylq/cZohexan- 
one  and  benzamidine,  2-phenylA-methyl-Bz-tetrahydro- 
quinazoline,  m.  p.  103°  (picrate,  m.  p.  144 — 145°) ; 
from  p-toluamidine  and  acetylcycZohexanone,  2-p- 
tolylA-methyl-Bz-tetmhydroquinazoline,  m.  p.  129 — 
130° ;  from  acetylcycZohexanone  and  guanidine  nitrate, 
2-aminoA-methyl-Bz-tetrahydroquinazoline,  m.  p.  177 — 
178° ;  from  6-acetyl-2-methylc?/cZohexanone  and  benz¬ 
amidine,  2-phenylA :  8-dimethyl-Bz-tetrahydroquinazol- 
ine,  m.  p.  84 — 85°;  from  6-acetyl-2-methylcycZo- 
hexanone  and  p-toluamidine,  2-p-iolylA  :  8-dimethyl- 
Bz-tetrahydroquinazoli ne ,  m.  p.  95°;  from  6-acetyl- 
2-methylcycZohexanone  and  guanidine  nitrate,  2- 
aminoA  :  8-dimethxjl-Bz-tetrahydroquinazoline,  m.  p. 
103 — 104° ;  from  6-acetyl-3-methylcycZohexanone  and 
benzamidine,  2-phenyl-  4:7-  dimethyl  -  Bz  -  tetrahydro- 
quinazoline,  m.  p.  Ill — 112° ;  from  6-acetyl-3-methyl- 
ci/cZohexanone  and  p-toluamidine,  2-p-tolylA  :  1-di- 
methyl-Bz-tetrahydroquinazoline,  m.  p.  135° ;  from  ethyl 
cycZohexanone-2-carboxylate  and  benzamidine,  4- 
hydroxy-2-phenyl-Bz-tetrahydroquinazoline,  m.  p.  238° ; 
from  ethyl  cycZohexanone-2-carboxylate  and  p-tolu¬ 
amidine,  i-hxjdroxy-2-p-tolyl-Bz-tetrahydroquinazolme, 
m.  p.  255 — 257°;  from  ethyl  cycZohexanonc-2-carb- 
oxylate  and  guanidine  nitrate,  2-aminoA-hydroxy-Bz- 
tetrahydroquinazoline,  unmelted  at  300° ;  from  ethyl 
--methylcycZohexanone-6-carboxylate  and  benzamid- 
l^A-hydroxy-2-phenyl-8-methyl-Bz-tetrahydroquinazol- 
m.  p.  200°;  from  the  last-named  ester  and 
P-toluamidine,  4t-hydroxy-2-p-tolyl-8-meihyl-Bz-tetra- 
kydroquinazoline,  m.  p.  231 — 133°  ( ?  233°) ;  from  the 
es^er  and  guanidine  nitrate,  2-amino A-hydroxy -8- 
nethyl-Bz-tetrahydroquinazoline,  unmelted  at  300° ; 
horn  ethyl  3-methylcycZohexanone-6-carboxylate  and 
oenzamidine,  4  -  hydroxy  -  2- phenyl  -  7  -methyl  -  Bz -tetra- 


hydroquinazoline,  m.  p.  214 — 216°;  from  the  last- 
named  ester  and  p-toluamidine,  i-hydroxy-2-p-tdyl- 
1 -methyl -Bz-tetrahy dr oquinazoline,  m.  p.  254 — 256° ; 
from  the  ester  and  guanidine  nitrate,  2-amino A- 
hydroxy-l-methyl-Bz-tetrahydroquinazoline,  unmelted  at 
300°;  from  hydroxymethylenecycZohexanone  and 
benzamidine,  2-phenyl-Bz-tetrahydroquinazoline,  m.  p. 
52 — 53°.  Reduction  of  2-pkenyl-4-methyl-Rz-tetra- 
hydroquinazoline,  with  sodium  and  alcohol,  yields  a 
small  amount  of  a  substance  giving  a  picrate,  m.  p.  240°. 

G.  A.  C.  Gough. 

i/i-Thiohydantoins  and  a-mercapto-acids  from 
higher  fatty  acids.  B.  H.  Nicolet  and  L.  F. 
Bate  (J.  Amer.  Chem.  Soc.,  1927,  49,  2064—2066).— 
Treatment  of  the  a-bromo-derivatives  of  hexoic,  lauric, 

myristic,  palmitic,  and  stearic  acids  with  alcoholic 
thiocarbamide  affords  the  following  corresponding 
^-tkiohydantoins :  5-butyl-,  m.  p.  183° ;  5-decyl-,  m.  p. 
182-5° ;  5 -dodectjl-,  m.  p.  180-5° ;  5 -tetradecyl- ,  m.  p. 
176-5°,  and  5-hexadecylA-thiohydantoin,  m,  p.  175°. 
Mixtures  of  these  show  little  depression  of  m.  p. 
On  hydrolysis  with  sodium  hydroxide  in  85%  alcohol, 
they  yield  the  corresponding  a-thiol  acids  :  a. -thiol- 
hexoic,  b.  p.  234° ;  -lauric,  m.  p.  59° ;  -myristic,  m.  p. 
66° ;  -palmitic,  m.  p.  72 — 73°,  and  -stearic  acid,  m.  p. 
80°.  Treatment  of  a-thiol-lauric  acid  with  iodine  in 
acetic  acid  in  presence  of  sodium  acetate  affords  the 
corresponding  disulphide,  m.  p.  48°,  whilst  oxidation 
of  a-thiolhexoic  acid  with  potassium  chlorate  and 
hydrochloric  acid  yields  a-carboxy-n-amylsulphonic 
acid,  m.  p.  196°.  F.  G.  Willson. 

Dyes  derived  from  glyoxalinedicarboxylic 
acid.  J.  D.  Tewari  and  S.  Dutt  (J.  Indian  Chem. 
Soc.,  1927,4,  201—204;  cf.  A.,  1926,  1153).— Glyox- 
alinedicarboxylic  acid  condenses  with  aromatic  amino- 
and  hydroxy-compounds  in  presence  of  sulphuric  acid 
or  stannic  chloride  giving  dyes  analogous  to  phtkal- 
eins  :  phenol-iminazophthalein,  m.  p.  282°  (colourless ; 
dissolving  in  alkalis  to  pink);  resorcinol- iminazo- 
phthalein,  m.  p.  267°  (decomp. ;  yellow,  dissolving  in 
alkalis  to  an  orange-red  solution  with  green  fluor¬ 
escence);  phloroglucinol-iminazophthalein,  unmelted 
at  290°  (non-fluorescent,  red  solution  with  alkalis) ; 
hydroxyquinol-iminazophthalein,  m.  p.  258 — 260°  (de¬ 
comp.)  ;  pyrocatechol-iminazophthalein ;  m-phenylene- 
diamine-iminazophthalein,  unmelted  at  290°  (yellow 
solution  with  green  fluorescence  in  alkalis). 

G.  A.  C.  Gough. 

Gold  and  mercury  derivatives  of  2-thiolgly- 
oxalines.  Mechanism  of  the  oxidation  of  2-thiol- 
glyoxalines  to  glyoxalines.  I.  E.  Balaban  and 
H.  King  (J.C.S.,  1927,  1858— 1874).— Ethyl  2-thiol- 
4(5)-methylglyoxaline-5(4)-carboxylate,  m.  p.  236 — 
239°,  is  hydrolysed  by  boiling  sodium  carbonate 
solution  to  the  free  acid,  m.  p.  240 — 241°  (decomp.), 
which  with  alcoholic  hydrogen  chloride  yields  ethyl 
2-ethylthiolA(5)-methylglyoxaline-5(i)-carboxylate,  m.  p. 
144 — 145°  (-f-l-oILO ;  hydrochloride,  oily  chloro- 
aurate,  and  picrate,  m.  p.  135 — 136°),  also  formed 
directly  from  the  first-mentioned  ester.  Hydrolysis 
of  the  ethylthiol  ester  with  sodium  carbonate  gives 
2-ethylthwlA(5)-methylglyoxaline,  m.  p.  69 — 71°  (picr¬ 
ate,  m.  p.  136 — 137°;  chloroaurate,  in.  p.  130 — 131°), 
and  its  5(4)-car6oa:yZic  acid,  m.  p.  179 — 180°  [decomp. ; 
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semihydrochloride,  m.  p.  122 — 125°  (decomp.) ;  hydro¬ 
chloride,  m.  p.  189 — 190°  (+H20,  decomp.)].  Ethyl 
2  -  thiol  -  4(5)  -  methylglyoxaline  -  5(4)  -  carboxylate  is 
oxidised  by  iodine  solution,  ferricyanide,  or  nitrous 
acid  to  the  disulphide,  m.  p.  222 — 223°,  which  is 
readily  reduced  again  by  sulphur  dioxide.  Alkaline 
hydrolysis  converts  the  disulphide  into  2-thiol-4(5)- 
methylglyoxalino  and  its  5(4)-carboxylic  acid  and 
ethyl  ester ;  acid  hydrolysis  gives  2-thiol-4(5)-methyl- 
glyoxaline  and  other  products.  In  each  case  sulphur 
dioxide  is  evolved,  the  amount  being  73%  of  that 
required  by  the  equation  :  2(RS)2-f-  2H20=S02+ 
3R*SH4-RH.  Oxidation  of  2-thiol-4(5)-methylgIy- 
oxaline  with  hydrogen  peroxide  at  0°  to  —5°  gives 
the  2 -sulphinic  acid,  m.  p.  73°,  decomposing  at  92°. 
When  kept  for  a  few  hours  the  sulphinic  acid  loses 
sulphur  dioxide,  giving  4-methylglyoxaline  sulphite. 
The  stable  2 -sulphonic  acid,  m.  p.  about  280°  {ammon¬ 
ium,  calcium,  and  barium  salts  described),  is  obtained 
by  further  oxidation.  It  is  suggested  that  the  desul- 
phurisation  of  2-thiolglyoxalines  by  nitric  acid  (Wohl 
and  Marckwald,  A.,  1889,  866)  and  the  hydrolysis 
of  the  disulphides  proceed  by  way  of  the  sulphinic  acid. 

By  the  action  of  methyl-alcoholic  auric  chloride 
on  ethyl  2  -  thiol  -  4(5)  -  methylglyoxaline  -  5(4)  - 

carboxylate  there  is  obtained  the  2  -  auro  - 
Tsitr _ 

thiol  ester,  (COjEt-CX^j^ ,^>OSAu )„ ,  m.  p.  252° 

(decomp.),  together  with  other  substances,  m.  p.  254° 
(decomp.)  and  170°.  The  corresponding  2-aurothiol 
acid  could  not  be  obtained  by  hydrolysis,  but  was 
prepared  directly  from  auric  chloride  and  2-thiol- 
4(5)-methylglyoxaline-5(4)-carboxylic  acid  in  methyl 
alcohol.  Alcoholic  mercuric  acetate  converts  ethyl 
glyoxaline-4(S)-carboxyIate  into  the  1  -acetoxymer- 
cwn-derivative  (shrinks  at  222°  and  is  not  melted  at 
300°).  Alcoholic  mercuric  chloride  with  ethyl  2-thiol- 
4(5)-methylglyoxaline-5(4)-carboxylatc  gives  the 
2-chloromercurithiol  eater ,  R*S‘HgCl,  in.  p.  167—168°; 
with  2  -  thiol  -4(5)  -  methylglyoxaline  -  5(4)  -  carboxylic 
acid  the  corresponding  2 -chloromercurilhiol  acid,  m.  p. 
257°  (deoomp.). 

The  colour  reactions  of  thiolglyoxalines,  thiocarb- 
amide,  allylthiocarbamide,  and  ergothioneine  from 
blood  are  discussed  and  compared.  Thiocarbamides 
and  2-thioglyoxalines  give  an  intense  blue  colour 
with  phosphomolybdic  acid. 

Sodium  2  -  aurothiol  -  4(5)  -  methylglyoxaline  -  5(4)- 
carboxylate  inhibits  growth  of  tubercle  bacilli  in 
vitro  but  does  not  sterilise,  although  the  virulence  is 
diminished.  The  toxicity  of  this  compound  (0-05 
mg.  per  g.  in  mice)  and  of  the  sodium  2-chloromercuri¬ 
thiol  compound  (0-005  mg.  per  g.)  is  determined; 
neither  has  any  trypanocidal  action.  C.  Hollins. 

Synthetical  experiments  in  the  carh  azole 
series.  B.  L.  Manjunath  (J.  Indian  Chem.  Soc., 
1927,  4,  271 — 282). — The  following  compounds  were 
prepared  in  an  attempt  to 
synthesise  a  molecule  (I) 
composed  of  3  benzene  and 
2  pyrrole  rings.  ?> -oj>- Dinit ro- 
anilinocarbazole,  m.  p.  258°, 
prepared  from  chloro-2  :  4- 
dinitrobenzene  and  3-aminoearbazole,  affords  3-nitro- 


o-aminoariiii  nocar bazole,  m.  p,  256 — 258°  (darkening 
at  220 — 250°),  When  reduced  with  sodium  hydrogen 
sulphide.  The  nitroamine  is  converted  by  nitrous 
acid  into  1  :  3-carbazyl-5-nitrobenzlriazole,  m.  p.  283° 
(decomp.),  which  in  turn  gives  l-(3‘ -carbazyl)- 
5 -ami nob e nzlr iazo le ,  m.  p.  187 — 190°  {acetyl  derivative, 
m.  p.  292°),  on  reduction  with  Btannous  chloride. 
Attempts  to  prepare  the  amino-derivative  of  the 
desired  compound  by  elimination  of  nitrogen  were 
unsuccessful  (cf.  A.,  1924,  i,  1349).  Azophenine, 
prepared  by  the  action  of  amyl  nitrite  and  hydro¬ 
chloric  acid  on  an  acetic  acid  solution  of  4  :  6-di¬ 
amino- 1  :  3-dianilinobenzene,  followed  by  crystallis¬ 
ation  of  the  product  from  xylene,  could  not  be 
condensed  with  methylamine  or  with  dimethylamine. 

1  :  i-Di-o-nilroanilmobenzene,  m.  p.  233°,  prepared 
from  p-dibromobenzene  and  o-nitroaniline  in  the 
presence  of  nitrobenzene,  potassium  carbonate,  and 
copper  powder  at  200°,  is  reduced  by  sodium  hydrogen 
sulphide  to  1  :  4,-di-o-aminoanilinobenzene,  m.  p.  159°, 
which  in  turn  yields  1  :  4 -di- 
1 '  -  benztriazolobenzene  (II), 
m.  p.  279°,  on  treatment 
with  nitrous  acid.  No  in¬ 
dividual  decomposition  pro¬ 
duct  formed  in  ring  closure  experiments  was  identified. 

3 - op-Diam inoanilinoca rhazole ,  m.  p.  256°,  was  prepared 
by  reducing  the  corresponding  nitro-compound  with 
sodium  hydrogen  sulphide.  Reduction  with  stannous 
chloride  causes  the  elimination  of  one  nitro-group 
with  formation  of  3-p -aminoanilinocarbazole,  m.  p. 
256°.  l-p-2' :  i'-Dinitroanilinophenylbenzlriazole,  m.p. 
228°,  produced  by  condensing  chloro-2 : 4-dinitro¬ 
benzene  with  1-p-aminophenylbenztriazole,  yields 
l-p-2' :  4:' -diaminoanilinophenylbenztriazole,  m.  p. 
155 — 157°,  on  reduction  with  stannous  chloride. 

2  :  7-Diaminocarbazole  forms  a  diacetyl  derivative, 
m.  p.  320°  (decomp.),  a  dibenzylidene  derivative, 
m.  p.  290°,  and  a  di-dimethylaminobenzylidene 
derivative,  m.  p.  284°.  Attempts  to  nitrate  this 
diamine  or  its  diacetyl  derivative  or  to  replace  the 
amino-  by  hydroxyl  groups,  were  unsuccessful.  3-p- 
Toluenesulpkamidocarbazole,  m.  p.  227°,  gives  the 
methyl  sulphonamide,  m.  p.  168°,  on  treatment  with 
methyl  sulphate  and  sodium  hydroxide.  It  was  not 
found  possible  to  remove  the  sulphonyl  group  from 
this  compound.  9-Aminocarbazole  condenses  with 
cyclohexanone  to  give  the  hydrazone,  m.  p.  96°,  from 
wdiich  it  was  not  found  possible  to  remove  ammonia 
to  produce  an  indole  ring  closure.  Attempts  to 
prepare  9-aminohexahydrocarbazole  from  9-nitroso- 
hexahydrocarbazole,  m.  p.  61 — 62°,  resulted  mainly 
in  the  elimination  of  the  nitroso-group.  9-Nitroso- 
hexahydrocarbazole,  when  reduced  with  zinc  dust 
and  acetic  acid  in  the  presence  of  cyclohexanone,  gives 
8  :  9-(l'  :  2'-cyclohexyl)tetrahydrocarbazole,  b.  p.  230 — 
240°/13  mm.,  m.  p.  83°  [picrale,  m.  p.  138°  (decomp.)]. 
The  last-named  compound  could  not  be  dehydro¬ 
genated  by  heating  with  lead  monoxide,  but  was 
further  reduced  electrolytically  to  8  :  9-(l' :  2'-cyelo- 
hexyl)hexahydrocarbazole,  b.  p,  235 — 245°/15  nun., 
m.p.  144°  [ hydrochloride ,  m.  p.  225°  (decomp.) ;  picrate, 
in.  p.  160°;  methiodide,  m.  p.  187°  (decamp.)]. 
Similarly  Q-methylhexahydrocarbazole,  h.  p.  230 — 240  / 
14  mm.,  m.  p.  43 — 44°  [picrate,  m.  p.  174°  (decomp.) ; 
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twiroso-derivative,  m.  p.  71°],  gives  G-methyl-& :  9- 
(1' :  2'-cjc\ohexyl)-telrahydrocarbazole,  b.  p.  240 — 
25G°/13  mm.  [ picrate ,  m.  p.  118°  (decomp.)]. 

G.  A.  C.  Gough. 

Metallic  salts  of  lop  Line,  1:2:  4-triazole,  and 
tetrazole.  H.  H.  Strain  (J.  Amer.  Chem.  Soc., 
1927,  49,  1995 — 2000). — Glyoxaline  and  lophine 
dissolve  in  liquid  ammonia,  but  do  not  form  ammon¬ 
ium  salts.  A  magnesium  salt  of  glyoxaline  is  obtained 
by  dissolving  magnesium  in  the  liquid  ammonia 
solution  of  glyoxaline.  The  following  salts  of  lophine 
were  obtained  by  treating  a  solution  of  lophine  in 
liquid  ammonia  with  the  appropriate  metal  or  metallic 
amide,  or  by  double  decomposition  in  the  same 
solvent :  magnesium  ;  calcium  (+GNH3),  calcium  ; 
potassium  (+3NH3),  potassium ;  silver  (-j-2NHa), 
colourless-;  silver,  grey;  cupric  (+a;NH3),  greenish- 
blue  ;  cupric ;  cuprous,  light  orange ;  lithium 
(-|-;eNH3),  lithium;  and  sodium.  None  of  these 
salts  is  stable  in  presence  of  water.  1:2:  4-Triazole 
is  soluble  in  liquid  ammonia,  but  does  not  form  an 
ammonium  salt.  The  following  metallic  salts  were 
prepared  by  treating  the  liquid  ammonia  solution 
with  the  appropriate  metal  or  amide :  sodium ; 
silver  (+NH3),  silver,  grey;  magnesium  (+4NH3), 
magnesium ;  calcium  (+a;NH3),  calcium ;  cuprous 
j+aiMj),  colourless,  and  cuprous.  All  are  hydrolysed 
by  water.  Tetrazole  combines  with  gaseous  ammonia, 
with  formation  of  ammonium  tetrazole,  CHN4*NH4,  a 
solution  of  which  in  liquid  ammonia  reacts  with 
metallic  calcium  giving  hydrogen  and  calcium  tetraz- 
ole.  The  salts  of  tetrazole  are  not  hydrolysed  by 
water.  The  conductivities  of  pyrrole,  glyoxaline, 
triazole,  and  tetrazole  in  liquid  ammonia  solution 
indicate  that  their  strengths  as  acids  are  in  the  order 
given.  The  strengths  of  acids  of  the  ammonia  system 
are  therefore,  like  those  of  their  oxygen  analogues, 
increased  by  negative  substituents. 

F.  G.  Willson. 

Action  of  hydrazides.  I.  Synthesis  of  tri- 
azines  from  aminoguanidine  and  diketones. 
S.  C.  De  (J.  Indian  Chem.  Soc.,  1927,  4,  183—188; 
cf.  Thiele  andBihan.A.,  1899, i, 46). — Acenaplith  aquin- 
one  condenses  with  aminoguanidine  hydrochloride 
in  boiling  acetic  acid  solution  to  give  deep  yellow 
5  :  6 -  acenaphtho  -  3  -  amino  - 1  :  2  :  4  -  triazine  (I),  un¬ 
melted  at  305°  ( acetyl  deriv¬ 
ative,  m.  p.  268°).  p-Naphtha- 
quinone  similarly  gives  red 
5:6-  naphtha -3 -amino - 1  : 2  : 4- 
triazine,  m.  p.  240°  ( acetyl 
derivative,  m.  p.  208°),  converted  by  concentrated 
potassium  hydroxide  solution  into  5 :  6-naphtho- 
3-hydroxy-l  :  2  :  ‘i -triazine  (yellow ;  the  red  alcoholic 
solution  has  green  fluorescence).  From  substituted 
quinones  the  following  are  prepared  :  5  :  G-isato-Z- 
amino- 1  •  2  :  4 -triazine  (yellow,  changing  to  brown 
at  200“  and  unmelted  at  296°;  acetyl  derivative, 
p.  200°) ;  5:6-2'-  bromophenanlhro  -  3  -  amino  - 

^‘^■‘i-lriazine,  m.  p.  235°  ( acetyl  derivative,  m.  p. 
2(8°)  ;  5  ;  6-4' :  5' -dibromophenanthro-3-amino-l  :  2  : 4- 
tnazine,  umnelted  at  305°  ( acetyl  derivative,  unmelted 
.  5  :  6-2' :  T-dibro m ophenanthro-Z -am ino- 

.  :  "  :  ^-triazine,  m.  p.  288° ;  5  :  6-2' -nitrophenanihro- 
3-amrao-l  :  2  :  4 -triazine,  m.  p.  280°  [acetyl  derivative, 


m.  p.  298°  (changing  to  brown  at  280°)];  5:6-4'- 
nilrophenanthro-Z-amino-1  :  2  :  i-lriazine,  m.  p.  215° 
(acetyl  derivative,  m.  p.  270°) ;  5  :  6-2' :  T-dinitro- 
plienanthro-Z-amino-1  :  2  :  4-triazine,  unmelted  at  310° 
(acetyl  derivative,  unmelted  at  310°);  5  :  6-4' :  5'- 
dinilrophenanthro-Z-amino-l  :  2  :  4 -triazine,  m.  p.  265° 
(acetyl  derivative,  m.  p.  275°).  G.  A.  C.  Gough. 

Synthesis  of  purines.  F.  Montequi  (Anal. 
Fis.  Quim.,  1927,  25,  182— 185).— 4-Nitro-5-cyano- 
2-methyl- 1  -ethylglyoxaline  gives  5-cyano-4-amino-2- 
methyl-\-ethylglyoxalin&  hydrochloride,  m.  p.  214°, 
when  reduced  with  tin  and  hydrochloric  acid.  The 
free  base,  m.  p.  162°,  when  heated  for  8  hrs,  at  180° 
with  urethane  yields  S-methyl-7 -ethylxanthine.  5- 
Cyano-4-amino-l-methylxanthine  hydrochloride,  m.  p. 
256 — 257°,  is  prepared  by  the  reduction  of  the  corre¬ 
sponding  nitro-compound.  The  free  base  has  m.  p. 
178°.  It  yields  by  reaction  with  urethane  a  small 
quantity  of  heteroxanthine.  G.  W.  Robinson. 


Detection  of  purines  with  p-auiinopheriols. 
E.  Pittarelli  (Arch.  Farm,  sperim.,  1927,  43,  142 — 
144). — A  colorimetric  method  for  the  detection  of 
uric  acid  in  urine  is  described  based  on  the  yellow 
colour  given  by  an  alkaline  solution  of  uric  acid  in 
the  presence  of  an  oxidising  agent  such  as  sodium 
persulphate,  and  either  p-aminophenol  or  “  metol.” 
It  is  claimed  that  the  reaction  is  sensitive  to  1  part  of 
uric  acid  in  100,000  parts,  and  is  not  affected  by  the 
presence  either  of  dextrose  or  of  protein  in  the  urine. 
Suggestions  are  made  for  the  use  of  this  reaction  in 
volumetric  and  colorimetric  analysis.  The  yellow 
colour  is  given  by  other  purines,  E.  A.  Lent, 

Glycosine,  C6HBN4,  of  Debus.  I.  K.  Lehm- 
stedt  (Annalen,  1927  ,  456  ,  253 — 275). — Glycosine 
(see  Debus,  ibid.,  1859,  107,  199 ;  Japp  and  Clemin- 
shaw,  J.C.S.,  1887,  51,  552)  (picrate,  m.  p.  above  270° ; 
silver  salt,  CcH4N4Ag2)  when  treated  in  hydrochloric 
acid  solution  with  two  equivalents  of  iodine  yields 
a  compound,  C,;H6N4,HI3,  m.  p.  194—195°  (corr.). 
When  a  large  excess  of  iodine  is  used,  a  substance, 
CgH6N4,2HI3,  m.  p.  204 — 206°  (corr.),  is  obtained, 
and  in  addition  a  compound,  C6H8N4I8,  m.  p.  185 — 
186°,  which  loses  iodine  when  heated,  giving  the 
former. 

[With  A.  Bahn.] — Oxidation  of  glycosine  in  sul¬ 
phuric  acid  solution  with  3  mols.  of  hydrogen  peroxide 
yields  a  dye  (cf.  Radziszewski,  A.,  1884,  986),  whilst 
with  10  mols.  of  hydrogen  peroxide,  oxamide  is  pro¬ 
duced.  Glycosine  couples  with  benzenediazonium 
chloride  only  in  concentrated  alkaline  solution  and 
then  gives  a  dye,  C30H22N12,8H2O,  probably  (I) 
+8H20,  m.  p.  230 — 232°.  Glycosine  and  ethyl 
iodide  give  a  diquaternary  tetraethyl  di-iodide,  prob¬ 
ably  (II),  m.  p.  244 — 245°  (corr.),  together  with  a 


pH— NE 
CH-NEtr 
140—141 


>°i 


(II.) 


with  pre- 


polyiodide,  C^H^N^,  m. 
vious  sintering.  Fission  of  the  diquaternary  am¬ 
monium  hydroxide  yields  methyl  alcohol,  ethylamine, 
formic  acid,  a  substance,  C7H1402N2,  b.  p.  55-5 — 
57-5° /0-5  mm.,  which  is  probably  2-hydroxy- 1  :  3- 
diethylglyoxalinium  hydroxide,  and  an  isomeride , 
C-H1402N2,  which  is  obtained  by  heating  the  former 
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substance,  and  when  distilled  at  15  mm.  loses  water, 
yielding  1  :  3-diethyl-2-glyoxalone,  b.  p.  118 — 119°/ 
15  mm. 

[With  0.  Zumstmx.] — Glycosine  is  difficult  to 
nitrate  but  can  be  made  to  yield  a  dmitro-derivative, 
CgH.,04N6,H20,  m.  p.  283°  {decomp.),  together  with 
trinitro-,  SJC^H^OgN^SHaO,  chars  above  300°,  and 
(mainly)  tetranitro-,  CeH208N8,2H20,  probably  (III) 
+2H20,  m.  p.  276°  (decomp.)  [ dipotassium  +2H20  ■ 
disilver  +2H20 ;  and  disodium  +2HaO,  salts],  deriv¬ 
atives.  Reduction  of  the  tetranitro-coinpound  in 
sodium  hydroxide  solution  with  sodium  hydrosulph¬ 
ide  gives  the  sodium  derivative  (IV,  +4H20)  and  two 


molecules  of  ammonia,  whilst  the  similar  reduction  of 
the  dinitro-compound  yields  the  sodium  derivative  of 
the  nitro-amine,  (0eH,l02NGNa2,2H20),3H20.  The 
elimination  of  ammonia  during  the  reduction  of  the 
tetranitro-derivative  indicates  that  two  of  the  nitro- 
groups  are  attached  to  nitrogen.  The  nitration  of 
glycosine  (2  :  2'-diglyoxalinyl)  proceeds  without  form¬ 
ation  of  isomerides,  viz.,  glycosine - >-  mono - >- 

di-  — >-  tri - >  tetra-nitroglycosine . 

H.  Burton, 

Porphyrins.  XIII.  Porphyrin  formation  and 
the  structure  of  hsemin.  W.  ICuster  and  K. 
Schlayer  (Z.  physiol.  Chem.,  1927, 168,  294 — 314). — 
Acetic-hydrobromic  acid  converts  dichlorodimethyl- 
chlorohsemin  into  chlorobromohcematoporphynridi- 
methyl  ether,  C36H.,0O6N4ClBr,  prisms  having  no 
definite  m.  p.  ( zinc  and  copper  salts).  When  treated 
with  excess  of  diazomethane  in  ethereal  solution,  or 
boiled  with  methyl-alcoholic  hydrogen  chloride,  the 
ether  yields  the  dimethyl  ester,  sintering  at  78°,  m.  p. 
126°  (dccomp.).  This  forms  a  complex  iron  salt, 
the  solution  of  which  in  glacial  acetic  acid  or 
chloroform  gives,  on  addition  of  hydrazine  hydrate, 
a  hsemochromogen  spectrum.  On  oxidation  with 
sulphuric-chromic  acid  a  mixture  of  2  mols.  of 
haematic  acid  with  a  molecule  each  of  methylbromo- 
methoxyethylmaleinimide,  m.  p.  75°,  and  methylchloro- 
methoxyethylmaleinimide,  m.  p.  65°,  is  obtained. 

H.  D.  Kay. 

Formation  and  constitution  of  benzisooxazoles 
[indoxazens].  H.  Lindemann  and  W.  Pickert 
(Annalen,  1927,  456,  275—283 ;  cf.  A.,  1926,  1047).— 
2-Hydroxyacetophenoneoxime  monoacetate  is  con¬ 
verted  by  means  of  warm  aqueous  sodium  hydroxide 
into  2-mothylbenzisooxazole.  Similarly,  the  mono- 
acetate,  m.  p.  109°,  of  2-hydroxy-i :  Q-dimethylbenz- 
aldoxime,  m.  p.  130°,  yields  3 : 5-dimethylbenziso- 
oxazole,  b.  p.  117°/14  mm.,  df  1-1061,  n%  1-55362. 
This  compound,  on  nitration,  furnishes  i-nitro-3  : 5- 
dimethylbenzisooxazole,  m.  p.  112°,  is  converted  by- 
hot  20%  sodium  hydroxide  solution  into  2-hydroxy- 
4  :  6  -  d  imethylbenzon  it  rile ,  m.  p.  180°  (acetate,  m.  p. 
54°),  and  when  hydrogenated  in  acetic  acid  solution 
in  presence  of  palladium  yields  2-hydroxy-5-methyl- 
acctophenone.  When  hydrogenation  is  carried  out 
in  absolute  ether  there  is  formed  the  ketimine, 
m.  p.  167’  (decomp.).  5-Nitro-2-hydroxy-i :  6-dimethyl- 
benzonilrile,  m.  p.  193°,  is  obtained  from  the  above 


nitroisooxazole  by  treatment  with  hot  sodium  hydr¬ 
oxide  solution.  A  table  giving  the  densities,  refrac¬ 
tive  indices,  and  spectroehemical  data  of  benz- 
isooxazole,  2-methyl-,  2  : 4-  and  3  : 5-dimethyl- 
benz isooxazoles,  is  appended.  H.  Burton. 

Benzisooxazoles  [indoxazens].  H,  Lindemann, 
H.  Konetzer,  and  S.  Romanoff  (Annalen,  1927,  456, 
284 — 311;  cf.  preceding  abstract). — 2:4 -Dihydroxy - 
benzaldoxime  monoacetate,  m.  p.  139°,  is  converted  by 
warm  sodium  hydroxide  solution  into  5-hydrozybenz- 
iso oxazole,  m.  p.  157°  (acetate,  m.  p.  59°),  which  on 
nitration  furnishes  i-nitro-5-hydroxybenzisooxazole , 
m.  p.  188°  ( acetate ,  m.  p.  157°).  The  above  iso- 
oxazoles  are  transformed  by  hot  sodium  hydroxide 
solution  into  2  :  i-dihydroxybenzonitrile,  m.  p.  179° 
(diacetyl  derivative,  m.  p.  75°),  and  5-nitro-2 : 4- 
dihydroxybenzonitrile,  m.  p.  220°  (diacetyl  derivative, 
m.  p.  119°),  respectively.  4 : 6-Dinitro-5-hydroxy- 
benzisooxazole,  m.  p.  114°,  yields  similarly  3:5- 
dinitro- 2  :  i-dihydroxybenzonitrile,  m.  p.  175°  (di- 
sodium  salt,  explodes  at  230°).  From  the  mono¬ 
acetate,  m.  p.  157°,  of  2  :  5-dihydroxyacetophenone- 
oxime,  m.  p.  156°  (Perkin,  J.C.S.,  1895,  67,  998,  gives 
m.  p.  149 — 150°),  there  is  obtained  i-hydroxy-2- 
methylbenzisooxazole,  m.  p.  146°  (acetate,  m.  p.  76°), 
which  is  also  obtained  by  the  action  of  nitrous  acid 
on  4-amino-2-methylbenzisooxazole.  i-Methoxy-2- 
methylbenzisooxazole,  m.  p.  47°,  is  prepared  by  methyl- 
ation  of  the  4-hydroxv-derivative,  and  also  by  heating 
the  monoacetate,  m.  p.  125°,  of  2-hydroxy -b-metkoxy- 
acetophenoneoxime,  m.  p.  121°.  2-Hethylbenzm- 
oxazole-i-azo-2' -aminonaphthalene  has  m.  p.  186°. 

i-Aminobenzisooxazole,  m.  p.  74 — 75°  (acetyl  deriv¬ 
ative,  m.  p.  136°),  is  converted  by  sodium  hydroxide 
solution  into  5-amino-2-hydroxybcnzonitrile,  m-  P- 
162°;  when  diazotised  and  coupled  with  p-naphthol 
yields  benzisooxazole-i-azo- [3 -naphthol,  m.  p.  182  , 
which  can  be  converted  into  4-hydroxy- 3 - cyanobenzene- 
azo-fi-naphthol,  m.  p.  269°;  when  diazotised  and 
coupled  with  jl-naphthylamine  yields  benzisooxazde- 

1- azo-2' -aminonaphthalene,  m.  p.  112°,  which  is  con¬ 
verted  into  4-hydroxy-3-cyanobenzeneazo-2'-amino- 

naphthalene,  m.  p.  210°.  S-Chloro-6- amin o - 2  :  4- 

dime thy l benzisooxazole  has  m.  p.  147°. 

Instead  of  the  fsooxazole,  5-hydroxy-l-methylbenz- 
oxazole,  m.  p.  196°  (benzoyl  derivative,  m.  p.  116°), 
is  obtained  from  resacetophenoneoxime  monoacetate, 
m.  p.  127°.  The  benzoyl  derivative  on  treatment 
with  warm  2W- hydrochloric  acid  yields  i-acetamido-3- 
hydroxyphenyl  benzoate,  m.  p.  184°,  which  regenerates 
the  oxazole  on  dissolving  in  alkali.  Similarly, 
5-methoxy-l-methylbenzoxazole,  m.  p.  57°,  is  obtained 
from  the  monoacetate,  in.  p.  123°,  of  2-hydroxy-4- 
methoxyacetophenonc  (pceonol)  oxime.  The  mothoxy- 
compound  is  hydrolysed  by  concentrated  hydro¬ 
chloric  acid  forming  2-hydroxy -i-methoxy acetanilide, 
m.  p.  166°.  i-Bromo-5-methoxy-\-methylbenzoxazole, 
m.  p.  150°,  is  prepared  from  the  monoacetate,  m.  p. 
187°,  of  5-bromopmonoloxime,  m.  p.  160°,  and  also 
by  bromination  of  the  above  methoxy-eompound. 
The  bromo-oxazole  yields  on  acid  hydrolysis,  5-bromo- 

2- hydroxy-4:-methoxyacelanilide,  m.  p.  168°.  4 -Nitro- 
5-methoxy-l-methyibenzoxazole,  m.  p.  182'% is  similarly 
produced  from  the  monoacetate,  m.  p.  178°,  of  5-mtro- 
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p ceonoloxime,  m.  p,  238°  (decomp.),  and  by  direct 
nitration  of  the  methoxyoxazole.  Hydrolysis  yields 
5-nitro-2-hydroosy-4:-methoxyacetanilide,  m.  p.  207°. 

2-Hydroxy- a-naphthaldoxime  monoacetate,  m.  p. 
124°,  when  heated  in  a  vacuum  at  120 — 135°,  gives 
a  mixture  of  2-hydroxy-\-cyanonaphthalene  {2-hydroxy - 
a-naphthonitrile),  m.  p.  157°  ( acetyl  derivative,  m.  p. 
56°),  and  the  naphthisooxazole  (I),  m.  p.  83°.  The 
latter  substance  on  heating  above  its  m.  p.  passes  into 


the  former,  and  furnishes,  on  nitration,  a  nitro- 
derivative,  m.  p.  165 — 167°,  which  is  converted  by 
sodium  hydroxide  into  a  nitro-2-hydroxy-\-cyano- 
mphthalene,  m.  p.  213 — 214°  (decomp.). 

Unlike  the  aldoxime,  the  monoacetate,  m.  p.  94° 
{diacetate,  m.  p.  226°),  of  methyl  2-hydroxynaphthyl 
Jxtoxime,  m.  p.  134°,  yields  1  -methylnaphthoxazole 
(II),  b.  p.  158°/14  mm.  ( hydrochloride ,  m.  p.  177°), 
which  is  hydrolysed  by  hydrochloric  acid  to  1  -acet- 
amido-$-naphthol,  m.  p.  235°.  H.  Burton. 

Violet  vat  dye  of  the  l-thionaphthen-2-indole- 
indigo  series.  R.  Herz  and  others. — See  B.,  1927, 
674. 

Thiodiazines.  V.  P.  K.  Bose  and  D.  C.  Ray- 
Chaudhury  (J.  Indian  Chem.  Soc.,  1927,  4,  257 — 
264;  cf.  A.,  1925,  i,  1465). — Phenacyl  bromides  or 
ehloroacetone  condense  with  pS-disubstituted  thio- 
semicarbazides  in  alcoholic  or  acetic  acid  solution  to 

give  dihydrotkiodiazines  of  the  type, 

where  R'  and  R  are  the  (18-substituents  of  the  semi- 
carbazide  and  R"  is  Ph  or  Me.  The  products  are 
weak  bases  which  resist  acetylation  and  do  not  react 
with  phenylthiocarbimide  in  boiling  acetone  solution. 
In  this  way  phenacyl  bromide  converts  pS-diphenyl- 
thiosemicarbazide  into  2-phenylimino-3  :  5 -diphenyl- 
2 : 3-dihydro-l  :  3  :  4 -thiodiazine,  m.  p.  184° ;  P-phenyl- 
8-p-tolylthiosemicarbazide  into  2-p-tolylimino-d  :  5- 
diphenyl- 2  :  3-dihydro-l  :  3  :  4 -thiodiazine,  m.  p.  166° ; 
P-phenyl-S-o-tolylsemicarbazide  into  2-o -tolylimino- 
3  :  5- diphenyl-2  :  3-dihydro-l  :  3  :  4- thiodiazine ,  m.  p. 
131 — 132° ;  $-phenyl-8  -m-tolylthiosemicarbazide,  m.  p. 
123°,  into  2-m-tolylimino-Z  :  5-diphenyl-2  :  3 -dihydro- 
1  :  3  :  1- thiodiazine,  m.  p.  119 — 120°;  8-phenyl-p-p- 
toiylthiosemicarbazide  into  2-phenylimino-5-phenyl- 
'i-p-tolyl-2  :  3-dihydro-l  :  3  :  4- thiodiazine ,  m.  p.  122 — 
123°;  8-o-tolyl-p-p-tolylthiosemicarbazide  into  2- 
?*( ;  0  ■ )  -  tolylimino  -  5 -phenyl  -  3  -  p  -  tolyl  -2:3-  dihydro  - 
1:3:  4 -thiodiazine,  m.  p.  112° ;  p8-di-p-tolylthiosemi- 
carbazide  into  2-p-tolylimino-5-phenyl-3-p-tolyl-2  :  3- 
Mhydro-l :  3  :  4 -thiodiazine,  m.  p.  145 — 146° ;  p-p- 
Wp-S-o -anisylthiosemicarbazide  into  2-o-anisylimino- 
o  -prnnyl  -  3  -  p  -  tolyl  -  2  :  3  -  dihydro  - 1  :  3  : 4  -thiodiazine, 

P-  109°;  S-m-tolyl-^-p-tolylthiosemicarbazide,  m.  p. 

,  !  2-m-lohjlir)mio-b-phenyl-2-p-tolyl-2  :  3-di- 

'  ®  :  thiodiazine,  m.  p.  106 — 107° ;  and 

°"P“enyl‘P’m-tolylthi0semicarbazide  into  2-phenyl- 
mim-5-phenyl  3  -ln  -  tolyl  -  2  :  3-  dihydro  -l  :  3  :  i-thio- 


diazine,  m.  p.  153°.  Similarly,  p-methylphenaeyl 
bromide  converts  pS-diphenylthiosemicarbazide  into 
2-phenylimino-3-phenyl-5-p-tolyl-2  :  3-dihydro-l  :  3  : 4- 
thiodiazine,  m.  p.  165°;  S-phenyl-8-m-tolylthiosemi- 
carbazide  into  2-phenylimino-3-m-tolyl-o-p-tolyl-2  :  3- 
dihydro-l :  3  :  4 -thiodiazine,  m.  p.  130° ;  and  P-phenyl- 
8-p-tolylthiosemicarbazide  into  2-p-tolylimino-B- 
phenyl-5-p-tolyl-2  :  3-dihydro-l  :  3  :  4 -thiodiazine,  m.  p. 
180°.  p8-Diphenylthiosemicarbazide  and  chloro- 
acetone  aiford  2-phenylimino-3-phenyl-5-methyl-2  :  3- 
dihydro- 1  :  3  :  4- thiodiazine ,  m.  p.  153 — 154°. 

p-Phenyl-S-o-tolyl-  and  P-phenyl-8-m-tolyl-thio- 
semicarbazides  are  converted  into  the  a8-substituted 
compounds  on  warming  with  pyridine. 

G,  A.  C.  Gough. 

Action  of  ring-closing  agents  on  8-substituted 
thiosemicarbazide  methyl  dithiocarboxylates 
and  8-substituted  semicarbazide  methyl  dithio¬ 
carboxylates.  Formation  of  different  types  of 
thiodiazoles  and  oxdiazoles.  P.  C.  Guha  and 
S.  C.  Guha  (J.  Indian  Chem.  Soc.,  1927,  4,  161 — 172; 
ef.  A.,  1922,  i,  876). — The  8-substituted  thiosemi- 
carbazide-a-methyl  dithiocarboxylates  and  the  8-sub¬ 
stituted  semicarbazide-oc-methyldithiocarboxylates, 
obtained  by  the  interaction  of  methyl  dithiocarbazin- 
ate  with  thiocarbimides  or  carbimides  respectively, 
undergo  ring-closure  in  the  presence  of  acetic  anhydride 
with  the  loss  of  hydrogen  sulphide  to  give  dihydro- 
thiodiazoles  and  dihydro-oxdiazoles  of  the  types  (I) 
and  (II).  Ring-closure  of  the  former  type  of  sub¬ 


stance  in  the  presence  of  hydrogen  chloride  yields 
substituted  amine  (1  mol.)  and  (III)  (1  mol.),  whilst 
in  the  presence  of  sodium  hydroxide  equal  mols.  of 
methyl  mercaptan  and  (IV)  are  formed.  S-Phenyl- 
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(IV.) 


thiosemicarbazide-rjL-methyl  dithiocarboxylate,  m.  p. 
143 — 144°,  prepared  by  the  interaction  of  methyl 
dithiocarbazinate  and  phenylthiocarbimide  in  warm 
alcohol,  yields  2-phenylimino-5-methylthiol-2  :  3 -di¬ 
hydro-1  :  3  :  4 -thiodiazole,  m.  p.  132 — 133°  {acetyl 
derivative,  m.  p.  153 — 154°),  when  boiled  in  alcohol. 
The  same  product  also  results  by  the  interaction  of 
methyldithiocarbazinate  and  phenyl  thioearbimide 
in  hydrochloric  acid  solution.  The  acetyl  derivative 
may  also  be  obtained  by  boiling  S-phenyl  thiosemi- 
carbazide-a-methyl  dithiocarboxylate  with  acetic 
anhydride  and  may  be  hydrolysed  to  the  base  with 
concentrated  hydrochloric  acid.  2-Thion-5-me.thyl- 
thiol-2  :  3-dihydro-l  :  3  :  4- thiodiazole  (III),  m.  p.  143— 
144°,  obtained  by  heating  S-phenylthiosemicarbazide- 
cc-methyl  dithiocarboxylate  with  concentrated  hydro¬ 
chloric  acid,  gives  2  :  5-dimethylthiol-l  :  3  :  ‘l- thiodi¬ 
azole,  m.  p.  136°  (cf.  Busch  and  Zicgele,  A.,  1899,  i, 
825),  on  methylation.  On  boiling  with  2V-sodium 
hydroxide,  S-phenylthiosemicarbazide-a-methyl  di¬ 
thiocarboxylate  yields  2-phenylimino-5-thiol-2 :  3-di¬ 
hydro-l  :  3  :  4- thiodiazole  (IV,  R  =  Ph),  m.  p.  215 — 
216°  {methyl  derivative,  m.  p.  132—133°;  benzyl 
derivative,  m.  p.  140 — 141°).  Similarly,  p-tolylthio- 
carbimide  and  methyl  dithiocarbazinate  yield  sue- 
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cessively  S -p-iohjlthi  osem  i  ca  rba  zi.de-?*.- methyl  dithio¬ 
carboxylate,  m.  p.  135 — 136°  (decomp.);  2-p -tolyl- 
rmino-o  -  methylthiol  -  2  :  3-  dihydro -1  :  3  :  ^-thiodiazole , 
m,  p.  137 — 138°  ( acetyl  derivative,  m.  p.  94 — 95°) ; 
2-lhion-5-methylthiol-2  :  3-dihydro-l  :  3  :  4 -diazole,  m.p. 
143 — 144°;  2-p ■  lolyl im ino-o-thiol-2  :  3-dihydro-l :  3 : 4- 
thiodiazole,  m.  p.  215 — 216°  (oxidation  with  iodine 
gives  the  disulphide,  m.  p.  210 — 212°).  S-Xylylthio- 
semicarbazide-tx-melhyl  dithiocarboxylate  could  not 
be  obtained  pure,  but  from  the  crude  product  the 
following  were  prepared  :  2-xylylimino-5-melkylthiol- 
2  :  3-dihydro-l  :  3  :  4 -thiodiazole,  m.  p.  135 — 136° 
(i acetyl  derivative,  m.  p.  128 — 129°) ;  2-thion-5-methyl- 
ihiol-2  :  3-dihydro-l  :  3  :  4- thiodiazole,  m.  p.  143 — 
144°.  Allylthiocarbimide  and  methyldithiocarbazin- 
ate  yield  successively,  S -allylthiosemicarbazide  -  a- 
methyl  dithiocarboxylate,  m.  p.  139 — 140° ;  2-alhjlimino- 
o-methylthiol-2  :  3-dihydro-l :  3  :  4 -thiodiazole,  m.  p. 
77—78°  ( acetyl  derivative,  m.  p.  93 — 94°) ;  2 -thion- 
5 -methyl thiol -2  :  3-dihydro-l  :  3  :  4- thiodiazole,  m.  p. 
143 — 144°.  Phenylcarbimide  and  methyl  dithiocarb¬ 
azinate  give  8-phenylsemicarbazide-u-melhyl  dilhio- 
carboxylate,  m.  p.  197—198°  (decomp.),  and  2-phenyl- 
imino -3 -acetyl- o- methylthiol -2  :  3-dihydro-l  :  3  :  4- 
oxdiazole,  m.  p.  139 — 140°.  S-Naphthijlsemicarbazide- 
a-methyl  dithiocarboxylate,  m.  p.  202 — 203°  (decomp.), 
and  2-napkthylimino-3-acetyl-5-methyllhiol-2  :3 -di- 
hydro-1  :  3  :  4t-oxdiazole,  m.  p.  149 — 150°,  are  also 
described.  G.  A.  C.  Gough. 

Formation  of  heterocyclic  compounds.  I. 
Action  of  methyl  dithiocarbazinate  on  o-di- 
ketones  and  their  monoximes,  and  on  chlorides 
and  esters  of  dibasic  acids.  P.  C.  Guha  and 
S.  C.  Guha  (J.  Indian  Chem.  Soc.,  1927,  4,  239 — 
246).— Methyl  dithiocarbazinate  condenses  with  o- 
diketones  to  give  the  following  compounds  together 
with  methyl  hydrogen  sulphide :  with  phenanthra- 
quinone,  2-thion-5  :  G-pkenanlhro-1  :  3  :  4 -oxdiazine, 
m.  p.  205 — 206°  (red) ;  with  acenaphthaquinone, 
2  -  thion  -  5  :  6  -acenaphtho  -1:3:4-  oxdiazine,  m.  p. 
208 — 209°  (deeomp.) ;  with  isatin,  2-lhiol-5  :  6 -isato- 
1:3:  A-oxdiazine,  m.  p.  227°  (decomp. ;  benzoyl 
derivative,  m.  p.  228 — 229°;  acetyl  derivative,  m.  p. 
161 — 162°).  Methyl  dithiocarbazinate  condenses 
with  phenanthraquinonemonoxime  to  give  water 
(2  mols.)  and  l-methylthiol-3  :  i-phenanthro-1 :  2  :  5  :  6- 
heptathiotriazine  (1  mol.),  m.  p.  209 — 210°  (deeomp.). 
By  the  interaction  of  methyl  dithiocarbazinate  with 
dibasic  acid  chlorides  in  benzene  solution,  the  follow¬ 
ing  are  produced :  with  thionyl  chloride,  methyl 
dithiocarbazinate  sulphite  (o -methyl thiol -2 -kelo-1  :  2- 
dithion-3  :  4 -diazine),  m.  p.  122 — 123° ;  with  oxalyl 
chloride  (or  alcoholic  ethyl  oxalate),  5-hydroxy-G- 
keto-2-methylthiol-l  :  3  :  4 -thiodiazine,  m.  p.  127° 
(deeomp.;  acetyl  derivative,  m.  p.  174 — 175°);  with 
phthalyl  chloride,  5 -hyd rozy-8- keto-6  :  l-benzo-2- 
methylthiol- 1  :  3  :  4 -odathiodiazine,  m,  p.  161 — 162° 
(shrinking  at  155°) ;  with  fumaryl  chloride,  5 -hydroxy - 
S-keto-2-m ethylthiol- 1  :  3  :  4 -odathiodiazine,  m.  p.  171° 
(deeomp.) ;  with  succinyl  chloride,  5-hydroxy-8-kelo-2 - 
methylthiol- 6  : 1 -dihydro-1  :  3  :  4 -odathiodiazine,  m.  p. 
137°  (deeomp.);  with  carbonyl  chloride,  2-hydroxy- 
5  -  methylthiol- 1  :  3  :  4  -thiodiazole,  m.  p.  96 — 97° 
(shrinking  at  91°).  G.  A.  C.  Gough. 


Odour  and  chemical  constitution  in  the  benz- 
selenazole  group.  M.  T.  Bogert  and  A.  Stull 
(Amer.  Perl,  1927,  22,  63). — The  compounds, 

CcH>XCY-lN,  where  X  =  S  or  Se,  Y  =  phenyl, 

2-furyl,  or  2-thienyl,  all  possess  an  agreeable  geranium 

or  tea-rose  type  of  odour.  Chemical  Abstracts. 


Synthesis  of  rutsecarpine.  Y.  Asahixa,  R,  H.  F. 
Mahske,  and  It.  Robinson  (J.C.S.,  1927,  1708 — 
1710). — Phthalimidine  condenses  with  methyl  anthr- 
anilate  in  presence  of  phosphorus  trichloride,  to  form 

9„h4-9:n-c8h4  rh-c - q: n-9#h4  , 

1  CH2-N— CO  o 0hs-c-ch2-ch2-n -  CO 


'  (II.) 


isoquinazindol-2-one  (I),  m.  p.  205 — 206°.  By  the 
use  of  3-keto-3  :  4  :  5  :  6-tetrahydro-4-carboline  for 
phthalimidine,  rutfecarpine  (II),  m.  p.  257 — 258°, 
is  obtained,  identical  with  the  natural  alkaloid. 

C.  Hollins. 

Alkaloids  of  Picralima  Klaineana.  T.  A.  Henry 
and  T.  M.  Sharp  (J.C.S.,  1927,  1950—1959;  cf. 
Clinquart,  Bull.  Acad.  roy.  med.  Beige,  1926,  492; 
J.  Pharm.  Beige,  1927,  9,  187).— The  seeds  of  P. 
Klaineana  contain  at  least  four  alkaloids,  two  of 
which  are  obtained  crystalline.  Akuammine , 
CLH^gOp^,  m.  p.  255°  (deeomp. ;  cf.  Clinquart’s 
alkaloid,  m.  p.  242 — 243°),  [a]50  —66-7°  in  alcohol, 
—73-4°  in  chloroform,  is  obtained  by  fractionation 
from  alcohol  of  the  ether-soluble  bases.  It  forms  a 
hydrobromide,  m.  p.  228°  ( +  H20,  deeomp.),  [*]” 
— 26-05°  in  water,  hydrochloride,  m,  p.  227°  (-f-H20, 
deeomp.),  [ajf;  —26-6°  in  water  or  —32-8°  in  alcohol, 
sulphate,  m.  p.  221°  (  +  10H,,O,  deeomp.),  [k]H  —40-3° 
in  water,  hydriodide,  m,  p.  226°  (deeomp.),  nitrate, 
m.  p.  224°  (deeomp.),  thiocyanate,  m.  p.  218°  (deeomp. ), 
perchlorate,  m.  p.  215°  (deeomp.),  picrale,  m.  p.  199° 
(deeomp.),  and  picrolonate,  m.  p.  194°  (deeomp.). 
The  alkaloid  contains  one  methoxyl  and  one  methyl- 
imino-group,  and  reduces  auric  chloride,  platinic 
chloride,  and  silver  nitrate  in  the  cold.  It  gives 
slowly  a  monomethiodide,  m.  p.  274°  (deeomp.), 
and  by  the  action  of  sodium  methoxide  and  methyl 
iodide  a  new  oily  base,  C22H2!)05lSr2Me  [picrate ,  m.  p. 
205°  (deeomp.)],  containing  two  methoxyl  groups. 
Acetylakuammine,  m.  p.  226°  (deeomp.),  forms  a 
hydrobromide,  m.  p.  236°  (deeomp.),  and  picrate, 
m.  p.  168°  (deeomp.).  Akuammine  dissolves  in 
alcoholic  IV'-sodium  ethoxide,  and  from  the  sodium 
compound  is  obtained  akuammine  hydrate,  which 
does  not  sinter  or  melt  up  to  310°.  The  crude  akuam¬ 
mine  sulphate  from  one  sample  of  the  seeds  contained 
a  second  crystalline  alkaloid- D,  m,  p.  177-5°  (deeomp.), 
Md  -737-5°  in  alcohol  or  chloroform  [ sulphate ,  m.  p. 
161°  (deeomp.),  [a]),45  — 594°  in  water;  nitrate,  m,  p. 
180 — 181°  (deeomp.) ;  picrate,  m.  p.  169°  (deeomp. )]■ 

C.  Hollins. 

Error  due  to  hydrolysis  in  the  determination 
of  atropine  by  the  ether  extraction  method.  C. 
Schousen  (Dansk  Tidssk.  Farm.,  1927,  1,  443 — 445). 
— Ethereal  solutions  of  atropine  obtained  by  extrac¬ 
tion  should  be  titrated  immediately  after  evaporation 
of  the  solvent.  Any  further  heating  of  the  residue 
leads  to  results  which  may  be  as  much  as  8%  lo" 
owing  to  hydrolysis.  The  presence  of  small  amounts 
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of  alcohol  in  the  ether  depresses  the  hydrolysis,  and 
the  use  is  recommended  of  a  mixture  of  4-5  e.e.  of 
absolute  alcohol  and  295-5  e.e.  of  dried  ether  for  the 

extraction  of  0-05  g.  of  atropine.  H,  F.  Harwood. 

Vanillin  and  piperonal  as  reagents  for 
alkaloids.  L.  van  Itallie  and  A.  J.  Steenhauer 
(Pharm.  Weekblad,  1927,  64,  925 — 928). — A  table  is 
given  of  the  colour  reactions  with  the  commoner 
alkaloids.  The  most  distinctive  colours  are  given 
by  morphine,  codeine,  apomorphine,  aspidospermine, 
and  veratrine.  S.  I.  Levy. 

Production  of  3-bromo-2-hydroxypyridine-5- 
arsinic  acid.  A.  Binz  and  C.  Rath. — See  B.,  1927, 

734. 

Production  of  heterocyclic  arsenic  compounds 
[arseno-  and  other  derivatives  of  pyridine  and 
quinoline].  Deutsche  Gold-  u.  Silber-Scheide- 
anstalt  vorm.  Roessler. — See  B.,  1927,  670. 

Manufacture  of  benziminazolone-5-arsinic 
acids.  I.  G.  Farbenind.  etc. — See  B.,  1927,  670. 

Sodium  3-chloro-4-acetamidophenylstibinate. 
S.  C.  Niyogy  (J.  Indian  Chem.  Soc.,  1927,  4,  96—97). 
— Sodium  3-chloro-4-acetamidophenylstibinate  is 
prepared  by  the  action  of  sodium  hydroxide  on  the 
additive  compound  of  antimony  trichloride  with 
diazotised  3-chloro-4-acetamidoaniline  (cf.  Brah- 
machari  and  Das,  A.,  1926,  541). 

G.  A.  C.  Gough. 

Selenium  organic  compounds.  VII.  Syn¬ 
thesis  of  2-phenyl-,  2-furyl-,  and  2-thienyl-benzo- 
selenazoles,  of  2-phenylbenzoselenazole-4'- 
arsinic  acid,  and  of  other  benzoselenazoles. 
M.  T.  Bogert  and  A.  Stull  (J.  Amer.  Chem.  Soc., 
1927,  49,  2011—2016;  cf.  A.,  1926,  311).— 2-m- 
Nitrophenylbenzoselenazole,  m.  p.  148°,  and  2-p-nitro- 
phenylhenzoselenazole,  m.  p.  211°,  are  obtained  by 
heating  the  zinc  salt  of  o-aminoselenophenol  (cf. 
Bogert  and  Andersen,  Proc.  Nat.  Acad.  Sci.,  1925, 11, 
217)  with  m-  and  p-nitrobenzoyl  chlorides,  respect¬ 
ively,  at  100°.  Under  similar  conditions,  o-nitro- 
benzoyl  chloride  reacts  explosively  (cf.  Sekmidth, 
Diss.,  Columbia,  1925)  and  pure  2-o-nitrophenyl- 
benzoselenazole  could  not  be  obtained  from  the  reac¬ 
tion  product,  although  2-o -aminophenylbenzoselenazole, 
greenish -yellow,  m.  p.  142-5°,  was  obtained  by  reduc¬ 
ing  the  crude  nitro-derivative  with  tin  and  hydro¬ 
chloric  acid.  2-m -Amino-,  pale  yellow,  m.  p.  159-5°, 
and  %p-amino-phenylbenzosdenazole,  similar,  m.  p. 
156°,  are  obtained  analogously.  When  boiled  with 
the  above  zinc  salt  in  glacial  aeetie  acid,  salicyl- 
aldehyde  and  p- hydroxy benzaldehyde  yield,  respect¬ 
ively,  2-o -hydroxy-,  pale  yellow,  m.  p.  131°,  and  2-p- 
hydroxy-phenylbenzoselenazole,  colourless,  m.  p.  223°. 
"  hen  boiled  with  1  mol.  of  oxalyl  chloride,  the  above 
rinc  salt  affords  2  :  2' -dibenzoselenazolyl,  m.  p.  314°, 
becoming  brown  on  exposure  to  light  and  air,  Diazo- 
tisation  of  2-p-aminophenylbenzoselenazole,  with 
subsequent  treatment  with  potassium  arsenite, 
sodium  carbonate,  and  copper  powder,  affords 

'Pnmylbenzoselenazole-i'-arsinic  acid,  pale  yellow, 
P-  above  360°  (decomp.)  {monosodium  salt), 
bon  heated  at  100°  with  the  zinc  salt  of  o-amino- 

c  enophenol,  furfuroyl  chloride  and  2-thienoyl 


chloride  afford,  respectively,  2-a -furyl-,  m.  p.  133°, 
and  2 -a-thienyl-banzoseknazole,  m.  p.  114-5°.  Selenium 

is  satisfactorily  determined  by  heating  the  sample 
(0-2 — 0-3  g.)  with  8 — 10  e.e.  of  sulphuric  acid  until 
a  clear  solution  is  obtained,  with  subsequent  dilution 

to  200  e.e.,  neutralisation  with  ammonia  solution, 
addition  of  concentrated  hydrochloric  acid  (50 — 60 
c,c.),  and  precipitation  of  metallic  selenium  at  the 
b.  p.  with  hydrogen  sulphide.  F.  G.  Willson. 

Proteins.  IV.  S.  Goldschmidt,  E.  Wiberg, 
F.  Nagel,  and  K.  Martin  (Annalcn,  1927,  456, 1 — 38 ; 
cf.  Goldschmidt  and  Steigerwald,  A.,  1925,  i,  1109). — 
Further  study  of  the  action  of  neutral  and  alkaline 
hypobromite  on  proteins,  amino-acids,  polypeptides, 
and  diketopiperazines  indicates  that  other  cyclic 
structures  besides  the  diketopiperazine  ring  are 
present  in  proteins.  Provided  that  no  hydrolysis 
occurs,  even  long  aeylated  polypeptide  chains  aro 
not  attacked  by  hypobromite.  Neutral  hypo- 
bromite  converts  polypeptides  into  a-ketoacylamino- 
acids  :  NH,-CHR-CO-NH-CHR'-C02H — > 

NBr  I CR  -CO-NH  •  CHR'  •  C02H — >  " 

COR*CO-NH-CHR'-C02H.  In  presence  of  alkali  the 
intermediate  bromoimine  is  hydrolysed  and  the 
products  are  a  nitrile,  R-CN,  and  the  next  lower 
peptide  or  amino-acid,  NH2-CHR'-C02H.  The  action 
of  hypobromite  on  amino-acids  is  independent  of 
the  presence  or  absence  of  alkali,  the  product  being, 
with  excess  of  hypobromite,  the  nitrile  or,  with  only 
2  mols.  of  hypobromite,  the  aldehyde,  of  the  next 
lower  acid  (cf.  Langheld,  A.,  1909,  i,  138,  557). 

Leucylglycine  is  converted  by  neutral  potassium 
hypobromite  at  0°  into  (<x-ketoisohexoyl)glycine, 
GH,Prs-C0-CO-NH-CH2-CO2H  ( phenylhydrazone ,  m.  p. 
200°) ;  by  alkaline  hypobromite  at  0°  into  a 
mixture,  b.  p.  129 — 131°,  of  iso valeronitrile,  and 
its  6romo-derivative.  Valylglycine  similarly  yields 
(< x-keloisovaleryl)glycine  ( phenylhydrazone. ,  m.  p.  152°), 
and  isobutyronitrile,  b.  p.  109°.  Leucine,  with 
excess  of  neutral  hypobromite,  gives  wovalcronitrile, 
b.  p.  129°;  with  2  mols.  of  hypobromite,  an  oil 
(bromoimine),  and  finally  i.sovaler  aldehyde  (phenyi- 
hydrazone,  m.  p.  110°).  From  glycine  and  alkaline 
hypobromite  carbamide  is  obtained. 

Amino-acid  anhydrides  (diketopiperazines)  yield 
with  neutral  hypobromite  only  the  AA'-dibromo- 
compounds,  or,  if  the  nitrogen  atoms  carry  sub¬ 
stituents,  are  not  attacked.  In  presence  of  alkali  the 
AA-dibromo-compounds  undergo  profound  changes, 
giving  first  a  C-acylhydantoin,  which  is  oxidised  and 
hydrolysed  to  an  aliphatic  acid,  ammonia,  carbon 
dioxide,  and  the  amino-acid;  these  products  are 
formed  in  pairs  from  unsymmetrical  anhydrides, 
according  to  the  scheme  : 

NBr— CO-CHR  %  COR-C]-NH-CHR' 

f'-CO-NBr  h  N - CO 


CHR' 


(I) 


R-co.H+VO-NH-jmv  CO ,  W 


NH - CO 

(IT.) 


NH,-CHR'-CO,H; 


R  and  R'  being  interchangeable.  Alanine  anhydride 
(R==R'=Me)  gives  an  NN'-dibromo-compound,  de¬ 
composing  at  110°,  whilst  the  NN ' - di hromo-  deri v at i ve 
of  leucine  anhydride  (R  —  R'— Bu^)  decomposes  at 
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134°.  From  leucylglycine  anhydride  (R=H ;  R'—Bu*5) 
by  the  action  of  alkali  and  hypobromite  4-isobutyl- 
hydantoin,  m.  p.  211°,  and  isovaleric  acid  are 
obtained,  whilst  leucine  anhydride  gives  leucine, 
isovaleric  acid,  and  isovaleronitrile.  These  reactions 
arc  specific  for  tho  diketopiperazine  system,  hydantoins 
and  pyrrolidonecarboxylic  acid  or  ester  being  un¬ 
attacked  by  hypobromite. 

By  the  action  of  alkaline  hypobromite  on  a  solution 
of  egg-albumin  at  —2°  a  crystalline  compound, 
C202Br6S,  m.  p.  134°  {4  g.  from  200  g.  of  albumin), 
is  obtained,  which  loses  Br2  when  treated  with  cold 
hydriodic  acid,  giving  a  compound,  m.  p.  161 — 162°. 
Tho  mother-liquors  contain  acetic,  succinic,  and 
benzoic  acids,  together  with  valcro-  and  other  nitriles 
formed  during  the  later  stages  of  the  reaction,  and 
finally  glyoxal  (isolated  as  osazone,  m.  p.  169°). 
About  20%  of  tho  total  nitrogen  appears  as  ammonia, 
of  which  50 — 70%  is  liberated  only  after  heating 
with  sodium  hydroxide.  It  is  suggested  that  less 
than  25%  of  the  total  nitrogen  is  present  in  the  form 
of  diketopiperazine  rings,  and  a  smaller  proportion 
as  other  cyclic  structures  attacked  by  hypobromite. 

C.  Hollins. 

Structure  of  proteins.  E.  Abderhalden  and 
W.  Kroner  (Z.  physiol.  Chem.,  1927, 168,  201—215). 
— The  evidence  put  forward  by  Brigl  and  Held  (A., 
1926,  630)  with  regard  to  their  suggestion  that  pro¬ 
teins  may  be  composed  of  polypeptide  chains  united 
through  a  carbonyl  group  to  form  complex  ureides 
has  been  investigated.  The  findings  of  these  authors 
as  to  the  effect  of  phthalie  anhydride,  of  hypobromite, 
and  of  trypsin  on  their  model  ureide,  carbonylbis- 
(glycylglycine)  or  its  ester,  have  been  confirmed.  In 
addition,  carbonylhis{glycyl-\-leucine )  has  been  pre¬ 
pared.  Like  Brigl  and  Held’s  ureide,  it  is  resistant 
to  trypsin,  but  attacked  by  hypobromite  solutions. 
Carbonylbis(glycylglyeine)  is  a  fairly  strong  acid 
and  its  aqueous  solution  has  a  much  higher  hydrogen- 
ion  concentration  than  any  protein  hydrolysis  pro¬ 
duct.  Hypobromite  also  reacts  ■with  dipeptides,  e.g., 
dt-leucylglycine,  glycvl-i-leucine,  and  df-leucyl-df- 
leucine.  H.  D.  Kay. 


Titration  of  protein  hydrolysates.  W.  L. 
Davies  (Biochem.  J.,  1927,  21,  815 — 822). — -When 
protein  hydrolysates  (caseinogen  and  gelatin)  are 
titrated  to  phenolphthalein  in  neutralised  formalde¬ 
hyde-alcohol  solution  there  is  no  change  in  the  total 
values  of  the  various  fractions  separated  by  Van 
Slyke’s  method,  as  compared  with  tho  value  of  the 
complete  hydrolysate.  The  titration  value  for  the 
diamino-acid  fractions  is  uniformly  greater  than 
the  expected  values  as  calculated  from  the  figures 
by  the  Van  Slyke  method  by  22%  of  the  latter. 
This  is  balanced  by  a  lower  titration  value  than  that 
calculable  in  the  monoamino-acid  fraction. 

S.  S.  ZlLVA. 

Detection  and  determination  of  methyl 
chloride.  K.  Roka  and  O.  Fochs  (Z.  anal.  Chem., 
1927,  71,  381— 386).— About  10—15  c.c.  of  the 
solution  of  methyl  chloride  in  absolute  alcohol  con¬ 
taining  0-05 — 0T  g.  of  the  chloride  are  heated  with 
2-5 — 4  g.  of  sodium  iodide  in  a  pressure  flask  or  sealed 
tube  at  60°  for  3 — 4  hrs.,  whereby  the  methyl  chloride 
is  converted  into  iodide.  The  latter  is  then  separated 
by  fractional  distillation  and  tho  distillate  treated 
with  alcoholic  silver  nitrate.  The  presence  of  methyl 
chloride  in  the  original  alcoholic  solution  is  indicated 
if  an  opalescence  (duo  to  the  separation  of  tho  com¬ 
pound  MeI,AgNOs)  appears.  The  latter  is  hydrolysed 
with  water  and  the  silver  iodide  collected  and  weighed ; 
the  amount  obtained  is  always  94%  of  the  theoretical, 
Di-  and  tri-chloromethane  and  carbon  tetrachloride 
do  not  interfere.  Tho  use  of  potassium  iodide  in 
place  of  the  sodium  salt  results  in  low  and  erratic 
figures  being  obtained.  A.  R.  Powell. 

Colour  reactions  of  phenols  and  aldehydes. 
L.  Ekkkrt  (Pharm.  Zentr.,  1927  ,  68,  563 — 565).— 
Tables  are  given  showing  the  colour  reactions  of 
each  of  fifteen  common  phenols  with  each  of  thirteen 
common  aldehydes.  The  reaction  is  carried  out  in 
each  case  by  mixing  4  drops  of  each  of  the  1% 
alcoholic  reagent  solutions  with  0-5  c.c.  of  alcohol 
and  0-5  c.c.  of  concentrated  sulphuric  acid. 

S.  I.  Levy. 


Biochemistry. 


Oxygen  consumption  of  human  blood.  G. 
Endres  (Z.  Biol.,  1927,  86,  260— 268).— A  method  is 
described  for  measuring  in  a  known  volume  of  blood 
the  total  volume  of  white  blood-corpuscles  and  blood- 

platelets,  the  cells  which  are  responsible  for  the 
oxygen  consumption  of  the  blood.  Figures  are 
given  for  the  oxygen  consumption  of  the  blood  in  the 
human  subject.  W.  O.  Kermack. 

Carbon  dioxide  equilibrium  in  alveolar  air 
and  blood.  II.  Resting  subjects.  D.  B.  Dill, 
L.  M.  Htjrxthal,  C.  van  Caulaert,  A.  Folling  ,  and 
A.  V.  Bock.  III.  Exercising  subjects.  D.  B. 
Dill,  J.  S.  Lawrence,  L.  M.  Htjrxthal,  and  A.  V. 
Bock  (J.  Biol.  Chem.,  1927,  74,  303—311,  313—320). 
— II,  The  method  employed  by  Henderson  and 


Haggard  (Amer.  J.  Physiol.,  1925,  77,  193)  yields, 
in  resting  subjects,  much  lower  results  for  the  carbon 
dioxide  tension  of  arterial  blood  than  the  method 

of  Haldane  and  Priestley.  The  discrepancy  can 
be  reduced,  but  not  abolished,  by  diminishing  the 
dead  space  of  the  automatic  valve  employed  by  the 

former  workers. 

III.  During  exercise  the  method  of  Henderson  and 
Haggard  gives  accurate  results  for  the  carbon  dioxide 
tension  of  arterial  blood,  whilst  those  obtained  by  the 
method  of  Haldane  and  Priestley  are  variable. 

C.  R.  Harington. 

Spectrophotometric  determination  of  haemo¬ 
globin.  G.  E.  Davis  and  C.  Sheard  (Arch.  Int. 
Med.,  1927,  40,  226— 236).— The  determination  of 

haemoglobin  by  means  of  the  spectrophotometer 
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gives  results  in  good  agreement  with  those  obtained 
by  the  Van  Slyke  oxygen  absorption  method. 

W.  0.  Kermacic. 

Physical  chemistry  of  fibrinogen.  II.  Solu¬ 
bility  minimum  and  acid-binding  power  in  salt 
solution.  E.  Wohlisoh  and  J.  Schloss  (Z.  Biol., 
1927,  85,  542 — 550). — The  optimum  of  coagulation 
for  horse-fibrinogen  in  0-85%  sodium  chloride  solution 
has  been  determined  at  pa  4-46.  The  coagulation 
was  brought  about  by  the  addition  of  acetic  acid 
and  pa  was  determined  electrometrically.  This  value 
is  constant  with  variation  of  the  concentration  of 
protein  in  solution.  Data  are  given  to  show  that 
throughout  the  range  investigated,  pa  4-0 — 5-0, 
solutions  of  fibrinogen  bind  hydrogen  ions. 

E.  A.  Lunt. 

Alkali  reserve  of  the  blood.  A.  Y.  Kharit 
(Arkh.  Biol.  Nauk,  1926,  26,  133 — 140). — During  the 
digestion  of  protein  by  dogs  the  alkali  reserve  is 
greater  in  the  blood  of  the  portal  and  renal  veins 
than  in  peripheral  blood,  whilst  it  is  less  in  the  blood 
of  the  hepatic  vein.  The  increase  in  the  alkalinity 
in  the  portal  vein  is  due  to  an  increase  in  the  ammonia 
content,  and  in  the  renal  vein  it  is  due  to  tho  excretion 
of  acids  by  the  kidney,  whilst  the  decrease  in  alkalinity 
in  the  hepatic  vein  is  attributed  to  the  formation  of 
ammonium  salts  other  than  carbonates.  The  liver 
as  well  as  the  kidneys  and  lungs  should  he  considered 
of  importance  in  the  regulation  of  the  alkali  reserve 
and  of  the  reaction  of  the  blood. 

Chemical  Abstracts. 

Importance  of  buffering  capacity  in  bio¬ 
chemistry.  H.  Moser. — See  this  vol.,  937. 

Electrolyte  equilibrium  in  blood.  Modific¬ 
ation  in  the  electrolyte  content  of  the  blood  after 
the  intravenous  injection  of  potassium  salts.  L. 
Coxdorelli  (Arch.  Farm,  sperim.,  1927,  43  ,  44 — 
50). — The  intravenous  injection  of  solutions  of 
potassium  chloride  produces  a  diminution  in  the 
amount  of  sodium  and  an  increase  in  the  amount 
of  chlorine  present  in  the  blood,  but  no  characteristic 
variation  in  the  amounts  of  other  anions  or 
cations.  The  amount  of  salt  necessary  to  produce 
death,  depends  on  the  concentration  and  rate  of 
injection  and  not  on  the  actual  amount  injected. 

E.  A.  Bunt. 

Chloride  determinations  [in  blood]  by  modified 
Volhard  titration.  J.  C.  Whitehorn  (J.  Biol. 
Chem.,  1927  ,  74,  299 — 301). — A  reply  to  Short  and 
Gellia  (this  vol.,  689).  C.  It.  Harington. 

Determination  of  calcium  in  oxalated  whole 
blood. ^  C.  S.  Rothwell  (J.  Biol.  Chem.,  1927,  74, 
263)..— Oxalated  whole  blood  is  diluted  and 
treated  with  trichloroacetic  acid;  the  protein-free 
nitrate  is  neutralised  and  treated  with  excess  of 
ammonium  oxalate,  and  the  precipitated  calcium 
oxalate  is  determined  by  the  method  of  Clark  and 
1925,  i,  713).  The  error  of  the  method  is 
—  “  /o-  C.  R.  Harington. 

Partition  of  serum-calcium  into  diffusible  and 
non-diffusible  portions.  S.  H.  Liu  (Chinese  J. 

,1927,  1,  331 — 344). — Using  a  method  of 

ni Dined  ultrafiltration  and  dialysis  for  the  partition 


of  calcium,  the  decrease  of  serum-calcium  in  tetany 
is  found  chiefly  in  the  diffusible  form,  whilst  that  in 
nephrosis  and  kala-azar  with  no  evidence  of  tetany  is 
entirely  in  the  non-diffusible  form.  Under  the 
influence  of  both  parathyroid  hormone  and  cod-livcr 
oil,  the  rise  of  serum-calcium  is  mainly  in  the  diffusible 
portion.  These  findings  suggest  that  the  diffusible 
calcium  controls  neuro -muscular  irritability.  Evi¬ 
dence  is  advanced  that  tho  non-diffusible  calcium 
is  bound  to  serum-proteins,  especially  to  the 
albumin.  W.  Robson. 

Determination  of  copper  and  iron  and  the 
copper  content  of  blood-serum.  O.  Warburg 
(Biochem.  Z„  1927,  187,  255— 271).— A  method  is 

described  for  the  determination  of  minute  amounts  of 
copper,  iron,  and  manganese  in  organic  substances. 
Copper  and  iron  can  be  determined  in  0-1  c.c.  of 
serum,  the  copper  content  of  serum  being  found  to  be 
constant.  In  1  g.  of  the  dry  substance  of  a  puro 
culture  of  a  Torula  yeast  0  1  mg.  of  iron  and  0-07 
mg.  of  copper,  and  in  1  g.  of  bottom  yeast  0-09 
mg.  of  iron  and  0-035  mg.  of  copper  are  present. 
Future  examination  of  such  enzyme  preparations  as 
peroxydaso  and  catalase  must,  therefore,  take  account 
of  both  the  copper  and  iron  contents. 

P.  W.  Cluttereuck. 

Colorimetric  determination  of  lactic  acid  in 
blood.  Z.  Dische  and  D.  Laszlo  (Biochem.  Z., 
1927,  187,  344—362). — Previously  described  colori¬ 
metric  methods  for  determination  of  lactic  acid  aro 
critically  examined,  the  specificity  of  the  Fletcher- 
Hopkins  reaction  is  ascertained,  and  a  modification 
elaborated  which  enables  quantitative  determination. 
A  method  using  quinol  is  recommended  for  the 
determination  of  lactic  acid  in  blood  and  organs. 
The  solution  obtained  from  0-5  c.c.  of  blood  after 
removal  of  proteins  and  carbohydrates  is  heated  for 
15  min.  on  a  boiling  water-bath  with  quinol-sulphuric 
acid,  when  an  orange-brown  colour  is  obtained,  tho 
depth  of  which  is  proportional  to  the  amount  of 
lactic  acid.  Tho  reaction  readily  determines  lactic 
acid  at  a  dilution  of  0-001%.  It  is  not  specific,  how¬ 
ever,  and  is  also  given  by  acetaldehyde,  paraldehyde, 
methylglyoxal,  and  dihydroxy  acetone,  whilst  1% 
dextrose  gives  the  same  colour  as  0-014%,  1%  glycerol 
as  0-016%,  and  1%  p-hydroxybutyric  acid  as  0-003% 
lactic  acid.  On  the  other  hand,  acetone,  acetoaeetic 
acid,  amino-acids,  carbamide,  uric  acid,  creatine, 
creatinine,  5%  caseinogen  solutions,  and  easeinogen 
hydrolysates  give  no  colour  reaction. 

P.  W.  Clxjtterbtjck. 

Determination  of  lactic  acid,  in  blood.  E. 
Ronzoni  and  Z.  Wallen-Lawrence  (J.  Biol.  Chem., 

1927,  74,  363— 377).— Whilst  lactic  acid  in  pure 
aqueous  solution  can  be  determined  with  equal 
accuracy  by  the  method  of  Clausen  (A.,  1922,  ii, 
593)  and  by  that  of  Friedemann  and  others  (this 
vol.,  800),  the  latter  method  yields  lower,  and  probably 
more  accurate,  results  when  applied  to  protein-free 
filtrates  of  blood.  In  preparing  such  filtrates  by  the 
use  of  mercuric  nitrate  it  is  important  to  maintain 
a  reaction  of  pa  7-0  in  order  to  avoid  loss  of  lactic 
acid  by  retention  in  the  protein  precipitate. 

C.  R.  Harington. 
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Muscle-glycogen  as  a  source  of  blood-sugar. 
8.  Soskin  (Amer.  J.  Physiol.,  1927,  81,  382—391). — 
The  effects  of  adrenaline,  ether  arwesthcsia,  and 
asphyxia  on  tho  blood-sugar  of  dogs  after  abdominal 
evisceration  led  to  the  conclusion  that  muscle 
glycogen  is  not  an  available  source  of  blood-sugar 
in  the  absence  of  tho  liver.  R.  K.  Cannan. 

Effect  of  alkali  on  blood-sugar.  M,  A.  Battie 
and  B.  J.  S.  McDowall  (J.  Physiol.,  Proe.  Physiol. 
Soc.,  1927,  G2,  xxxiii). — Sodium  hydrogen  carbonate 
when  injected  intravenously  (cat)  or  taken  by  tho 
mouth  (man)  causes  a  temporary  fall  in  tho  blood- 
sugar.  A.  A.  Eldridge. 

Comparison  of  blood-sugar  curves  following 
ingestion  and  intravenous  injection  of  dextrose. 
W.  G.  Lennox  and  M.  Bellinger  (Arch.  Int.  Med., 
1927,  40,  182 — -194). — Blood-sugar  curves  obtained 
after  intravenous  injection  into  non-diabetic  subjects 

of  dextrose.  (0-33  g.  per  kg.)  agree  generally  with  those 

after  oral  administration  of  dextrose  (1-5  g.  per  kg.). 

Glycosuria  is  more  frequent  after  intravenous  inj ection. 

W.  0.  Kermaok. 

Fluctuations  in  the  blood-sugar  content  of 
cattle.  M.  S.  Awdejewa,  E.  L.  Prowatorowa, 
N.  G.  Sawitsch,  and  15.  L.  Thal  (Bioehem.  Z.,  1927, 
187,  369 — 376). — Tho  blood-sugar  content  of  fasting 
cows  is  maintained  at  a  very  lowr  level,  and  fodder 
containing  carbohydrate  does  not  produce  any 
increase.  The  variations  in  one  and  the  same  cow 
on  different  days  are  greater  than  the  differences 
between  different  cows  on  the  same  da)1-.  It  was  not 
possible  to  correlate  the  variations  in  blood-sugar 
with  the  secretion  of  milk.  P.  W.  Clutterbuck. 

Modification  of  the  Folia  and  Wu  method  for 
the  determination  of  dextrose  in  blood.  P.  M. 

Ejubjabe  (Anal.  Oficina  Quim.  Prov.  Buenos  Aires, 
1927,  1,  67—70). — The  protein-free  filtrate  is  treated 
with  Fehling’s  solution  and  the  cuprous  oxide  formed 
is  determined  colorimetrically  with  Folin  and  Wu’s 
phosphomolybdic  reagent,  G.  W.  Robinson. 

Determination  of  blood-amylase  with  the 
viscosimeter.  B.  Elman  and  J.  M.  McCatjghan 
(Arch.  Int.  Med.,  1927,  40,  58 — 64).— The  determin¬ 
ation  of  amylase,  based  on  the  time  required  to 
effect  an  arbitrary  reduction  in  tho  outflow-time  of  a 
buffered  starch  solution  in  an  Ostwald  viscosimeter,  is 
described.  The  time  values  obtained  vary  inversely 
with  the  concentration  of  the  amylase.  The  amylase 
unit  selected  is  that  concentration  which  is  capable 
of  lowering  the  viscosity  of  a  7%  starch  solution  by 
20%  in  1  hr.  The  plasma  of  normal  dogs  contains 
1-5 — 2-5  such  units.  Feeding,  fasting,  and  external 
draining  of  the  total  pancreatic  juice  did  not  affect 
the  amylase  content.  W.  Robson. 

Saproporphyrins.  [a]  Copratoporphyrin  as 
product  of  the  putrefaction  of  flesh  and.  blood- 
rich  organs.  [6]  A  new  saprop orphyrin.  O. 
Scun mm  (Z.  physiol.  Chem,,  1927,  169,  3—9;  52— 
58;  of,  A.,  1925,  i,  1347). — [a]  The  observations  of 
Fischer  and  Sehneller  (A.,  1924,  i,  894)  that  copro- 
porphvrin  is  present  in  the  products  of  putrefaction 
of  animal  tissues  and  that  this  pigment  is  derived 
from  haemoglobin-!?  ”  cannot  be  confirmed.  Only 


a  minute  trace  of  coproporphyria  eoukl  be  detected, 
whereas  much  greater  amounts  of  copratoporphyrin 
were  present,  together  with  a  new  porphyrin  (“  sapro- 
porphyrin-D  ”)  which  is  similar  in  speotroehernical 
properties  to  Noncki’s  haunatoporphyrin,  but  is 
readily  soluble  in  chloroform  (cf.  this  vol.,  685),  Tho 
presence  of  copratoporphyrin  and  saproporphyrin-D 
would  account  for  the  speotromotrio  results  of  Fischer 
and  Sehneller, 

[6]  Some  properties  of  the  new  porphyrin,  sajm- 
porphyrin-D,  which  is  fonned  by  the  long  putrefaction 
of  blood-rich  organs  and  flesh,  are  given  and  methods 
arc  described  by  which  this  pigment  may  be  dis¬ 
tinguished  from  other  porphyrins.  The  pronounced 
solubility  in  chloroform  and  also  in  0-liV-potassium 
hydroxide,  and  the  irregular  behaviour  in  the  bromine 
spectrum  test,  serve  to  differentiate  saproporphyrin-D 
from  coproporphyrin.  In  general  chemical  properties 
it  resembles  copratoporphyrin  but  gives  different 
spectra  in  concentrated  sulphuric  acid.  Unlike 
mesoporphyrin,  coproporphyrin,  andcopratoporph  yrin, 
saproporphyrin-D  when  dissolved  in  25%  hydro¬ 
chloric  acid  and  exposed  to  sunlight  undergoes  a 
moderately  rapid  alteration  in  spectrochemical 
properties.  Attempts  to  obtain  the  new'  porphyrin 
in  the  crystalline  state  have  been  unsuccessful,  but 
although  no  definite  proof  of  purity  can  bo  given,  it 
is  concluded  that  a  new'  natural  porphyrin  is  con¬ 
cerned.  Mixtures  of  the  two  known  saproporphyrins 
(hsematcric  acid  and  copratoporphyrin),  with  or 
without  coproporphyrin,  do  not  yield  on  fractionation 
by  Willstatter’s  or  Schumm’s  methods  any  fraction 
having  properties  similar  to  those  of  tho  porphyrin 
described.  A.  Wormall. 

Denaturation  of  proteins.  TV.  Effect  of 
denaturation  on  antigenic  properties  of  egg- 
albumin.  S.  Wu,  C.  Tenbroeck,  and  C.  P.  Li 
(Chinese  J.  Physiol.,  1927,1,277 — 29G). — The  antigenic 
power  of  egg-albumin  is  much  decreased  by  denatur¬ 
ation  by  acid,  alkali,  alcohol,  or  heat.  The  original 
specificity  is  destroyed  and  a  new  specificity  is 
created  when  albumin  is  denatured,  -whilst  some 
denatured  albumins  retain  a  trace  of  the  original 
specificity.  Egg-albumin  denatured  by  any  of  the 
above  methods  yields  substances  which  are  closely 
related  immunologically.  .  W.  Robson. 

Biological  importance  of  potassium  in  the 
human  and  animal  organism.  O.  Hagemann 
and  E.  Ohl  (Landw.  Versuchs-Stat.,  1927,  108, 
125 — 284). — -A  critical  review'  of  the  literature  of  the 
subject,  under  the  headings  :  localisation  and  amount 
of  potassium  salts  in  the  organism;  physiological 
action  on  tho  blood-vessels,  nervous  system,  etc.; 
importance  in  metabolism ;  the  role  of  potassium 
compounds  in  medicine;  and  the  radioactivity  of 
potassium.  C.  T.  Diming  ham. 

Microchemistry  of  the  nervous  system- 
Sulphur  and  phosphorus  content  of  the  cerebral 
hemispheres  of  the  guinea-pig.  R.  M.  May 
(Com.pt.  rend.,  1927,  185,  368— 370).— In  the  two 
hemispheres  of  a  given  guinea-pig,  the  sulphur  ana 
phosphorus  contents  vary  within  very  small  limits 
only.  The  sulphur  content  has  a  mean  value  of 
5-15  mg.  per  g.  dry  weight,  with  a  mean  variation 
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between  the  two  hemispheres  of  3%  ;  the  phosphorus 
content  has  a  mean  value  of  14-85  mg.  per  g.  dry- 
weight,  with  a  mean  variation  between  the  two 
hemispheres  of  2%.  Experiments  to  determine  the 
change  in  these  values  due  to  nervous  degeneration 
are  projected.  E.  A.  Lunt. 

Lactic  acid  maximum  of  cardiac  muscle. 

D.  Y.  Asking  (J.  Physiol.,  1927,  63,  107—112).— 
Comparative  determinations  of  the  maximum  pro¬ 
duction  of  lactic  acid  m  vitro  by  skeletal  and  by 
cardiac  muscle  showed  that  the  former  consistently 
gave  the  lower  values.  For  the  frog  the  ratio  was 
0-5  and  for  the  tortoise  it  was  0-7.  R.  K.  Cannan. 

Adipocere.  S.  Goy  (Biochera.  Z.,  1927,  187, 
470 — 471). — Further  analytical  figures  are  similar 
to  those  already  reported  (A.,  1922,  i,  969). 

P.  W.  Clutterbuck. 

Determination  of  iron  in  tissues.  R.  P. 
Kennedy  (J.  Biol.  Chem.,  1927,  74,  385 — 391). — 
The  tissue  is  incinerated  with  a  mixture  of  sulphuric 
and  perchloric  acids.  The  incineration  mixture  is 
treated  with  nitric  acid  and  diluted,  and  an  aliquot 
portion  is  treated  with  sodium  thiocyanate  and  amyl 
alcohol;  the  amyl  alcohol  layer,  containing  all  the 
ferric  thiocyanate,  is  compared  colorimetrically  with 
a  similar  extract  prepared  from  a  standard  solution 
of  ferric  sulphate  which  has  been  treated  throughout 
in  the  same  manner.  C.  R.  Harington. 

Boa  constrictor  fat.  R.  H.  Kerr  (J.  Amer. 
Chem.  Soc.,  1927,  49,  2046 — 2047). — Boa  constrictor 
fat,  after  rendering  with  a  small  proportion  of  sodium 
hydrogen  carbonate  at  125°,  has  m.  p.  28-5°,  iodine 
value  (Hanus)  79-43,  iodine  value  of  liquid  fatty  acids, 
113-17,  nM  1-4619,  0-8629,  saponification  value 

196-83,  and  free  fatty  acids,  0-17%.  The  acids 
consist  of  palmitic,  stearic,  oleic,  and  linoleic  acids, 
together  with  a  highly  unsaturated  acid,  the  bromide 
of  which  appears  to  be  an  octabromostearic  acid. 

F.  G.  Willson. 

Dihy dr oxyphenylalanin e  in  the  cocoons  of 
Sarnia  cecropia,  L.  (Saturnidae).  H.  Przibram 
and  H.  Schmaleuss  (Biochem.  Z.,  1927,  187,  467 — 
469). — 3  :  4-Dihydroxyphenylalanine  is  isolated  from 
the  cocoons  of  the  moth  by  the  methods  of  Schmalfuss 
and  Muller  (this  vol.,  586).  P.  W.  Clutterbuck. 

Extractives  of  reptilian  muscle  (python).  W. 
Keil,  W.  Linneweh,  and  K.  Poller  (Z.  Biol.,  1927, 
86,  187 — 198). — Creatine,  methylguanidine,  adenine, 
earnosine,  and  y-butyrobetaine  have  been  identified 
111  extract  of  the  muscle  of  Python  molurus  and 
raticvlalus .  A  pierolonate  has  been  isolated, 
possibly  that  of  histidine,  as  ivell  as  a  picrate  of  the 
formula  C5H14N2,2(C6H307N3).  W.  O.  Kermack. 

Identity  of  actinine  with  y-butyrobetaine.  1). 
ackermann  (Z.  Biol.,  1927,  86,  199— 202).— Actinine 
isolated  from  Actinia  equina  (cf.  A.,  1924,  i,  243,  978) 

’3  ^entical  with  y-butyrobetaine, 

NMe3 . o— CO 

.  W.  O.  Kermack. 

fLDi . u  51011  °f  carbamide  in  different  fluids  of 

C.  T.  Rietti  (Rev.  Soc. 

DhvsmWal  onf  !927j  3’  .399-  408).— Carbamide  in 
gieai  solution  was  injected  intravenously  into 


dogs  with  ligatured  kidneys.  In  the  case  of  the  blood, 
a  large  initial  increase  in  the  carbamide  content  was 
followed  by  a  slow  decrease.  The  figures  for  serum- 
carbamide  followed  those  for  blood.  The  carbamide 
in  the  bile  increased  and  eventually  reached  a  higher 
figure  than  that  for  the  blood.  Similar  results  were 
obtained  for  the  pancreatic  juice.  The  carbamide 
in  the  cerebrospinal  fluid  increased  slowly  and  only 
in  a  single  case,  after  4  lira.,  exceeded  that  in  the 
blood.  The  smallest  increases  were  obtained  for 
carbamide  in  the  saliva.  G.  W.  Robinson. 

Inorganic  constituents  of  human  saliva.  G.  W. 
Clark  and  L.  Levine  (Amcr.  J.  Physiol.,  1927,  81, 
264 — 275). — Resting  saliva  is  compared  with  that 
obtained  by  paraffin  stimulus.  Short  fasting  does 
not  appreciably  change  the  inorganic  composition  of 
the  saliva.  Ingestion  of  chloride  does  not  increase 
the  concentration  in  the  saliva  but  excess  phosphate 
is  excreted  by  this  route.  Notable  uncontrolled  and 
individual  variations  in  the  composition  of  human 
saliva  are  reported.  R.  K.  Can  nan. 

Acidity  of  urine.  G.  Tellera  (Boll.  Chim. 
farm.,  1927,  66,  449 — 456). — Instructions  are  given 
for  the  colorimetric  determination  of  the  pu  of  urine 
based  on  the  methods  of  Sorensen,  Clark  and  Lubs, 
and  Michaelis.  The  use  of  Bruere’s  modification  of 
this  method  is  also  described;  this  consists  in  the 
use  of  solutions  of  inorganic  salts  as  colour  standards  : 
mixtures  of  cobalt  nitrate  and  copper  sulphate  for 
the  range  pE  6-0 — 7-6  (broraothymol-blue) ;  of  potass¬ 
ium  dichromate  and  cobalt  chloride  in  acetic  acid 
for  the  ranges  pu  4-4 — 6-0  (methyl-red)  and  pa 
6-8 — 8-4  (phenyl-red).  E.  A.  Lunt. 

Urine  analysis.  C.  Otto  (Pharm.  Ztg.,  1927,  72, 
996 — 997).— A  discussion  of  modern  methods  of 
testing  urine  for  acetone  and  for  acetoacetic  acid, 
either  alone  or  together,  for  dextrose,  and  for  melanin. 

W.  Robson. 

Detection  and  identification  of  reducing  sugars 
in  urine  by  Castellani’s  mycological  method. 
P.  Pietra  (Rev.  sud-amer.  endocrinol,  immunol. 
quinioterap.,  1927, 10,  21 — 28). — The  sugars  occurring 
in  normal  and  pathological  urines  and  the  monilias 
and  bacteria  fermenting  each  are  tabulated.  Identi¬ 
fication  is  nearly  always  possible. 

Chemical  Abstracts. 

Blood  bilirubin.  Determination  and  clinical 
significance.  F.  S.  Perkin  (Arch.  Int.  Med.,  1927, 
40,  195 — 202). — A  modification  of  the  Thannhauser- 
Andersen  method  for  the  determination  of  bilirubin 
in  the  blood  (cf.  Deut.  Arch,  lclin.  Med.,  1921,  137, 
179)  is  described,  and  the  clinical  significance  of  the 
figures  obtained  is  discussed.  W.  O.  Kermack. 

Animal  calorimetry.  XXXV.  Mechanism  of 
phloridzin  diabetes.  II.  J.  Deuel,  jun.,  H.  E.  C. 

Wilson,  and  A.  T.  Milhorat  (J.  Biol.  Chem.,  1927, 
74,  265 — 297). — Injection  of  phloridzin  into  well- 
nourished  dogs  after  a  starvation  period  of  18  hrs. 
had  no  immediate  effect  on  the  respiratory  quotient. 
Administration  of  dextrose  to  fasting  phloridzinised 
dogs  caused  a  slight  rise  in  the  respiratory  quotient ; 
when  16  g.  of  dextrose  were  so  administered  19% 
was  oxidised,  but  after  5  g.  of  dextrose  none  was 
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oxidised.  In  fasting  and  neplireetomised  dogs  phlor- 
idzin  failed  to  reduce  the  respiratory  quotient  to  the 
diabetic  level;  it  had  no  effect  on  the  blood-sugar; 

it  increased  the  glycogen  content,  but  not  sufficiently 
to  indicate  absence  of  oxidation;  it  had  no  effect 
on  the  course  followed  by  the  non-protein  nitrogen 
of  the  blood,  nor  did  it  cause  a  heavy  excretion  of 
ketones ;  the  results  therefore  indicate  that  the 
action  of  phloridzin  is  exclusively  renal  and  that  it 
does  not  interfere  with  the  oxidation  of  carbohydrate. 

C.  R.  Harington. 

Peptide  nitrogen  of  blood  in  arterial  hyper¬ 
tension.  H.  Jackson,  jun.,  D.  W.  Sherwood,  and 
0.  J.  Moore  (J.  Biol.  Cliem.,  1927,  74,  231—233). 
— No  significant  increase  in  the  peptide  nitrogen 
of  the  blood  was  observed  in  cases  of  arterial  hyper¬ 
tension.  C.  R.  Harington. 

Relationship  of  blood-sugar,  cholesterol,  and 
hypertonia.  M.  Dorle  and  W.  Liehr  (Biochem. 
Z.,  1927,  187,  385 — 387). — There  does  not  appear  to 
exist  any  relationship  between  blood-sugar,  blood- 
cholesterol,  and  blood-pressure  in  cases  of  arterio¬ 
sclerosis  and  hypertonia.  P.  W.  Cltjtterbhck. 

Inorganic  constituents  of  the  blood-plasma  of 
dogs  after  removal  of  the  hypophysis.  P. 
Mazzocco  {Rev.  Soc.  Argentina  Biol.,  1927,  3,  213 — - 
21G).— Tho  content  of  sodium  chloride,  inorganic 
phosphorus,  calcium,  magnesium,  potassium,  and 
sodium  in  the  plasma  of  dogs  from  which  the  hypo¬ 
physis  has  been  removed  is  normal. 

G.  W.  Robinson. 

Calcium  in  jaundice  with  special  reference  to 
the  effect  of  parathyroid  extract  on  the  distribu¬ 
tion  of  calcium.  A.  Cantarow,  S.  M.  Dodek,  and  B. 
Gordon  (Arch.  Int.  Med.,  1927,  40,  129—139).— 
In  cases  of  jaundice  the  calcium  content  of  the  whole 
blood  shows  marked  variation  and  is  sometimes 
abnormally  low.  The  calcium  content  of  the  serum, 
however,  does  not  differ  markedly  from  that  of 
normal  serum,  so  it  appears  that  sometimes  very 
little  calcium  separates  in  the  clot.  By  the  adminis¬ 
tration  of  parathyroid  extract  the  calcium  content 
of  the  blood  in  cases  of  jaundice  may  be  brought  to 
a  normal  level.  As  the  deficiency  of  calcium  appears 
to  be  related  to  a  tendency  towards  bleeding,  the 
administration  of  parathyroid  hormone  has  a  beneficial 
effect.  W.  0.  Kermack. 

Rickets  in  rats.  III.  Calcium  and  phosphorus 
metabolism  of  rats  on  restricted  diets.  A.  T. 
Shohl  and  H.  B.  Bennett  (J.  Biol.  Chem.,  1927, 
74,  247 — 256). — Rats  on  a  rickets-producing  diet 
were  restricted  to  one  third  of  the  maximum  amount 
of  this  diet  which  they  would  voluntarily  consume; 
under  these  conditions  no  healing  of  the  rickets  took 
place.  It  is  concluded  that  the  increased  deposition 
of  calcium  recently  observed  (this  vol.,  790)  to  follow 
addition  of  phosphates  to  such  a  diet  was  due  to  the 
phosphates  as  such  and  not  to  a  reduction  in  the  total 
food  intake.  C.  R.  Harington. 

Determination  of  guanidine  and  its  alleged 
occurrence  in  urine  during  tetany.  F.  M.  Keen 
(Biochem.  Z.,  1927,  187,  2S3— 306).— The  older 
methods  for  the  determination  of  guanidine  and 
methylguanidine,  depending  on  precipitation  with 


silver-barium  hydroxide  solutions  or  mercuric  sa 
solutions  are  discarded  since  methylguanidine  ma; 
arise  by  oxidation  of  creatine.  The  method 
Findlay  and  Sharpe  (precipitation  of  guanidine  wit 
picric  acid)  is  not  satisfactory  since  it  is  impossible 
to  obtain  a  sharp  separation  of  guanidine  and  creati 
ine  picrates.  Removal  of  creatinine  with  zinc  chloride 
also  is  never  complete.  A  better  method  is  tin 
precipitation  of  guanidine  as  picrolonate,  creatinine 
picrolonato  being  readily  soluble.  Addition  of  guan 
idine  to  normal  urine  gave  50 — 90%  yields  of  thi 
picrolonate.  Tho  presence  of  methylguanidine  ma] 
be  detected  after  decomposing  the  picrolonate  witl 
sulphuric  acid  and  extracting  the  picrolonic  acic 
with  ether,  by  means  of  a  modification  of  the  colon: 
reaction  of  Sakaguchi  (J.  Biochem.  Japan,  1925,  5 
25,  133;  cf.  Poller,  A.,  1926,  1284).  This  reactior 
is  used  as  a  colorimetric  method  for  determinatior 
of  quantities  above  50  mg.  per  litre,  and  as  r 
qualitative  test  for  smaller  amounts.  Guanidin 
and  methylguanidine  are  further  identified  by  boilin 
the  solution  with  sodium  hydroxide  and  determining 
the  ammonia  and  methylamine  resulting.  Urines, 
both  normal  and  from  cases  of  tetany  (idiopathic, 
post-operative,  and  in  children),  when  tested  b 
means  of  the  nitroprusside  reaction,  by  Sakaguchi’ 
reaction,  and  by  the  gravimetric  picrolonic  acid 
method  give  completely  negative  results.  The  results 
do  not  support  the  guanidine  theory  of  tetany. 

P.  W.  Cldttbrbuck. 

Prevention  of  tetany  by  magnesium  lactate. 
W.  F.  Wenner  (Amer.  J.  Physiol.,  1927,  81,  392— 
404).— Continuous  administration  of  magnesium  lact¬ 
ate  to  parathyroidectomised  animals  prevented  tetany 
and  mitigated  the  fall  in  the  concentration  of  calcium 
in  the  blood.  It  is  suggested  that  the  magnesium 
keeps  the  calcium  in  solution  in  the  blood  by  unitin 
with  the  excess  phosphate.  The  lactates  of  potassium, 
sodium,  and  cadmium  were  without  effect. 

R.  K.  Cannan. 

Biological  decomposition  and  respirator 
processes.  H.  von  Edler,  R.  Nilsson,  and  D. 
Rhnehjelm  (Z.  physiol.  Chem.,  1927,  169,^123— 
163). — Biological  respiration  consists  of  two  “  nuu 
phases,”  one  anaerobic  and  the  other  aerobic.  Th 
change  in  the  first  phase  is  effected  by  the  reductase 
(redoxase)  type  of  enzyme  and  results  in  the  form¬ 
ation  of  substances  which  are  more  easily  oxidise! 
In  this  way,  carbohydrates  undergo  a  dismutatioi 
process  as  a  result  of  the  action  of  mutase  and  its 
co-enzyme  (co-zymase).  Oxidation  catalysts,  som 
of  peroxydase  nature  and  others  such  as  hsemoglobn 
and  cytochrome,  are  responsible  for  the  aerobi 
phase.  The  methods  involving  the  reduction  o 
methylene-blue  and  tho  measurement  of  the  absorp 
tion  of  molecular  oxygen  do  not,  therefore,  gw 
parallel  results.  The  former  is  not  a  measure  of  t  f 
total  respiratory  power  hut  is  a  true  record  of  t  < 
anaerobic  phase  of  carbohydrate  decomposition  anc 
similar  processes.  The  activating  influence  ot  eo 
zymase  on  respiration  is  due  to  its  effect  on 
anaerobic  phase,  the  dismutation  of  dextrose, 
dialysed  succino-dehydrogenase  solution  may  av' 
lost  its  respiratory  power,  as  measured  by  the  oxyge 
usage  in  the  presence  of  succinic  acid,  but  yet  re  -a 
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the  power  to  reduce  methylene-blue,  a  process 
activated  by  succinic  acid.  The  respiratory  power 
and  cytochrome  content  of  many  yeast  preparations 
show  a  striking  parallelism,  and  treatment  which 
inactivates  the  cytochrome,  such  as  drying  the  yeast 
or  poisoning  with  potassium  cyanide,  leads  to  inhi¬ 
bition  of  respiration,  although  the  reductase  power 
(methylene-blue  experiments)  may  still  be  retained 
in  full.  Haemoglobin  has  an  activating  influence  on 
the  respiration  of  muscle  and  liver  extracts  but 
little  or  none  on  yeast  respiration.  Methylene-blue 
can  be  used  as  an  artificial  oxidation  catalyst  since 
it  accelerates  the  respiration  of  liver  extracts,  which 
are  almost  free  from  oxidation  catalysts,  in  the 
presence  of  succinic  acid,  and  the  respiration  of 
washed  dried  bottom  yeast  with  hexosediphosphate. 
In  the  presence  of  the  natural  oxidation  catalysts 
(dried  top  yeast),  methylene-blue  does  not  activate 
the  respiration  of  the  yeast-hexosediphosphate- 
co-zymase  system.  The  functions  of  co-zymase  are 
considered;  yeast  reductase  can  utilise  lactic  acid 
in  the  absence  of  co-zymase  and  the  addition  of 
co-zymase  has  no  effect  on  this  process.  The  theory 
of  specific  oxidation  catalysts  is  discussed  and  the 
conclusion  is  reached  that  from  the  oxidation  potential 
alone  no  deductions  as  to  the  velocity  of  the  oxidation 
are  justifiable.  A.  Wormall. 

Trimethylamine  oxide  as  hydrogen  acceptor 
in  intermediary  metabolism  with  particular 
reference  to  the  sulphydryl  group.  D.  Acker- 
mann,  K.  Poller,  and  W.  Linneweh  (Z.  Biol., 
1927,  85,  435 — 452). — Fresh  or  boiled  ox-liver  in  a 
slightly  alkaline  medium  converts  trimethylamine 
oxide  into  trimethylamine ;  the  reduction  is  not  due 
to  any  of  the  following  substances  :  dextrose,  lsevul- 
ose,  adrenaline,  pkenylglycine,  a-alanine,  muscle 
stroma,  albumin,  globulin,  haemoglobin,  ovalbumin, 
succino-dehydrogcnase,  Schardinger’s  enzyme,  catal¬ 
ase,  or  purine-dehydrogenase.  Trimethylamine  oxide 
converts  cysteine  into  cystine  and  the  reduced  form 
of  glutathione  into  the  oxidised  form  at  40°  in  a 
medium  of  pa  9-3  and  is  itself  reduced  to  trimethyl- 
amine.  This  reduction  is  effected  only  by  means  of 
a  sulphydryl  group  linked  to  a  carbon  atom.-  Di- 
raethylaniline  oxide  behaves  similarly. 

The  addition  of  cystine  or  oxidised  glutathione  to 
a  system  of  washed  muscle-tissue  and  trimethylamine 
oxide  results  in  the  production  of  trimethylamine, 
trimethylamine  oxide  acting  as  a  hydrogen  acceptor. 
This  result  is  discussed  with  reference  to  the  theories 
of  Hopkins  and  of  Wieland  on  the  mechanism  of 
biological  oxidations.  Data  are  given  for  the  relative 
activity  of  methylene-blue,  thionine,  and  trimethyl¬ 
amine  oxide  as  hydrogen  acceptors. 

Tnmethylamine  oxide  is  reduced  to  trimethyl¬ 
amine  by  hydrogen  in  the  presence  of  pallatised 
animal  charcoal.  E.  A.  Lent. 

Increase  in  the  calcium  of  hen’s  blood  accom¬ 
panying  egg  production.  J.  S.  Hughes,  R.  W. 
■wrus,  and  B.  L.  Smits  (Science,  1927,  65  ,  264).— 
6  ®a*cium  content  of  the  blood  of  hens  during  the 
period  of  egg  production  is  about  double  that  during 
3  non-produetion.  Average  values  (mg. 

c-c-  of  plasma)  are  :  immature  pullets  and 
o  T 


capons  13,  mature  cockerels  and  moulting  liens  not 
in  production  14,  mature  pullets  not  in  production 
20,  In  production  27,  mature  hens  after  moulting  in 

production  31.  A.  A.  Eldrldge. 

Biochemistry  of  iodine.  S.  Weiser  and  A. 
Zaitschek  (Biocliem.  Z.,  1927,  187,  377—384),— 
Administration  of  potassium  iodide  to  pigs  has  no 
effect  on  the  period  of  gestation  nor  on  the  number 

in  or  weight  of  the  litter,  but  the  mean  weight  at 
weaning  of  the  pigs  receiving  no  iodide  was  13-17  kg., 
and  with  those  receiving  iodide  18-54  kg.  Adminis¬ 
tration  of  iodide  to  cows  had  a  delayed  action,  the 
amount  of  milk  being  increased  by  7-1%  after  the 
iodide  administration  had  ceased. 

P.  W.  Clutterbuck. 

Chemical  exchange  as  a  basis  for  the  uptake  of 
basic  and  acidic  foreign  substances  by  the  cell. 
I.  II.  K.  Zipf  (Arch,  exp.  Path.  Pharm.,  1927, 
124,  259 — 285,  286—325). — Perfusion  of  the  livers  of 
cold-blooded  animals  with  fluids  of  various  com¬ 
positions  shows  that  at  normal  reaction  basic  sub¬ 
stances  are  retained  more  readily  than  acid  and  that 
an  increase  of  pa  favours  the  uptake  of  cations  whilst 
a  decrease  of  pa  favours  the  uptake  of  anions.  The 
view  is  advanced  that  the  uptake  of  alkaloids,  basic 
dyes,  and  other  cations  by  the  animal  cell  is  dependent 
on  salt  formation  with  acids  normally  present  in  the 
cell,  whilst  anions  when  retained  combine  with  the 
basic  constituents.  W.  0.  Kermack. 

Fixation  of  intravenously  injected  calcium  by 
the  tissues.  L.  Condorelli  (Arch.  Farm,  sperim., 
1927,  43,  88 — 96). — The  tissues  fix  calcium  injected 
into  the  blood-stream  with  great  rapidity.  This 
property  is  not  exclusive  to  the  reticulo-endothelial 
system  as  the  blocking  of  the  latter  by  colloidal 
silver  produces  no  sensible  diminution  in  the  rate  of 
disappearance  of  calcium  from  the  blood. 

E.  A.  Lunt. 

Intermediary  carbohydrate  metabolism.  C.  G. 
Lambie  (J.S.C.I.,  1927,  46,  300— 304t).— A  discus¬ 
sion  of  the  questions  as  to  where  the  primary  disturb¬ 
ance  occurs  in  diabetes  and  what  is  the  locus  of 
insulin  action.  It  is  suggested  that  the  diabetic 
primarily  lacks  the  power  of  transforming  dextrose 
into  some  intermediate  product  which  can  readily 
he  oxidised  by  the  diabetic  as  well  as  by  the  normal, 
and,  moreover,  that  the  essential  action  of  insulin  is 
to  cause  this  transformation  to  take  place.  The 
evidence  put  forward  by  other  workers  that  this 
intermediary  is  dihydroxyacetone,  methylglyoxal, 
acetaldehyde,  hexose-mono-  or  -di-phosphate  is  dis¬ 
cussed.  A  scheme  of  the  degradation  products  of 
carbohydrates,  fats,  and  proteins  with  dihydroxy¬ 
acetone  as  a  common  intermediary  is  given. 

W.  Robson. 

Influence  of  quantity  of  food  on  growth.  H. 
von  Hoesslin  (Z.  Biol.,  1926,  46,  175 — 194). — In 
an  experiment  extending  over  400  days  on  two  pure¬ 
bred  puppies  of  equal  initial  weight  on  a  mixed  diet, 
the  one  dog  receiving  continuously  only  one  third  of 
the  amount  of  food  supplied  to  the  other,  the  former 
dog  showed  throughout  an  increase  in  weight  only 
0-26  times  that  shown  by  the  normally  fed  dog. 

E.  A.  Lunt. 
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Growth  of  cats.  H.  von  Hoesslin  (Z.  Biol., 
1926,  85,  248 — 264). — The  influence  of  quantity  of 
diet  on  growth  has  been  investigated  in  the  case 
of  the  cat  with  particular  reference  to  the  variation 
with  temperature  of  the  minimum  food  intake 
necessary  for  preservation  of  life.  E.  A,  Lust. 

Effect  of  amino-acids  on  sugar  metabolism 
with  respect  to  their  optical  activity.  W.  E. 
Burge,  G.  C.  Wickwire,  A.  M.  Estes,  and  M. 
Williams  (J.  Biol.  Cliem.,  1927,  74,  235—239).— 
The  rate  of  utilisation  of  dextrose  by  Paramcccium 
caudalum  was  increased  by  addition  to  the  medium 
of  the  natural  modifications  of  the  common  amino- 
aeids ;  the  racemic  amino-acids  were  without  effect. 

C.  It.  Harington. 

Rate  of  nitrogen  excretion  on  a  protein  diet 
with  added  carbohydrate.  H.  Firgau,  K.  Hart¬ 
mann,  and  E.  Voit  (Z.  Biol.,  1927,  85,  557 — 566). — 
For  the  dog  the  amount  of  nitrogen  eliminated  has 
been  measured  at  two-hourly  intervals  in  the  24  hrs. 
following  a  protein  meal.  The  fraction  of  the  total 
nitrogen  which  is  eliminated  at  any  given  interval  is 
independent  of  the  amount  of  protein  administered, 
and  does  not  change  appreciably  when  a  light  protein 
meal  is  supplemented  with  much  carbohydrate.  On 
a  daily  diet  containing  125  g.  of  starch,  55  g.  of 
dextrose,  10  g.  of  fat,  and  18  g.  of  protein,  an  increase 
in  the  frequency  of  feeding  from  1  to  12  times  per 
24  hrs.  results  in  a  decrease  of  approximately  16%  in 
the  daily  amount  of  nitrogen  eliminated  when  deter¬ 
mined  at  intervals  of  4  hrs.,  and  the  rate  of  nitrogen 
elimination  then  becomes  practically  constant. 

E.  A.  Lunt. 

Fate  of  isopropyl  alcohol  in  the  human 
organism.  H.  Kejial  (Biochem.  Z.,  1927,  187, 
461 — 466). — isopropyl  alcohol,  administered  to  man, 
is  excreted  partly  as  acetone  in  the  urine  and  in  the 
breath.  The  amount  of  acetone  excreted  is  greatly 
increased  by  drinking  large  amounts  of  water.  Aceto- 
acetie  acid  was  not  detected  in  the  urine. 

P.  W.  Clutterbuck. 

Preparation  of  h  orneolglycuronic  and  gly- 
curonic  acids.  A.  J.  Quick  (J.  Biol.  Chem.,  1927, 
74,  331 — 341). — After  administration  of  borneol  to 
dogs  50%  is  excreted  in  the  urine  in  conjugation  with 
glycuronic  acid ;  the  urine  of  a  dog  so  treated  was 
cleared  with  lead  acetate  and  acetic  acid  and  the 
filtrate  treated  hot  with  zinc  acetate ;  the  precipitate 
of  zinc  borneolglycuronate  was  dissolved  in  hot  dilute 
sulphuric  acid  and  the  solution,  on  cooling,  deposited 
an  87%  yield  of  borneolglveuronic  acid.  On  hydro¬ 
lysis  with  0-2A’-sulphuric  acid  this  yielded  a  mixture 
of  70%  glycuromc  acid  and  30%  of  the  lactone.  The 
acid  was  obtained  pure  by  removal  of  the  lactone  by 
repeated  extraction  with  alcohol  in  the  cold;  it  had 
[«] u  +16*5° — ^-  +  36°;  on  dissolving  the  above  mix¬ 
ture  in  hot  acetic  acid  and  cooling,  the  lactone 
separated;  it  bad  [<x]„  4-19°.  C.  R.  Hakington. 

Excretion  of  kynurenic  acid  in  bile.  Y. 
Kotake  and  K.  Ichtiiara  (Z.  physiol.  Chem.,  1927, 
169,  1 — 2)  .—Considerable  amounts  of  kynurenic  acid 
have  been  isolated  from  gall-bladder  fistula  bile  of  a 
dog  after  the  subcutaneous  injection  of  an  aqueous 
suspension  of  tryptophan  (2  g.),  A.  Wormall. 


Nature  of  the  “  inorganic  phosphate  "  in 
voluntary  muscle.  C.  H.  Fiske  and  Y.  Sub- 
barow  (Science,  1927  ,  65  ,  401— 403).— When  the 
phosphorus  is  determined  colorimetrically  by  means 
of  aminonaphtholsulphonic  acid,  delay  in  the  produc¬ 
tion  of  colour  occurs.  The  delay  is  observed  with 
muscle  filtrates  from  which  all  the  inorganic  phosphate 
has  been  removed  by  precipitation  with  barium  or 
silver  salts,  and  is  ascribed  to  the  presence  of  a  labile 
phosphorus  compound.  For  its  determination,  the 
authors’  ordinary  method  is  employed,  readings  being 
taken  at  specified  intervals,  and  the  concentration  of 
inorganic  phosphate  found  by  extrapolation.  The 
normal  resting  voluntary  muscle  of  the  cat  contains 
60 — 75  mg.  of  “  labile  ”  phosphorus  and  20 — 25  mg.  of 
inorganic  phosphorus  per  100  g.  The  effect  of  stimul¬ 
ation  is  to  decrease  the  labile  and  increase  the 
inorganic  phosphorus.  The  labile  substance  is  con¬ 
sidered  to  be  a  phosphocreatine  compound. 

A.  A.  Eliiridge. 

Physiological  significance  of  phosphagen.  P. 
Eggleton  and  G.  P.  Eggleton  (J.  Physiol.,  1927, 
63,  155 — 161;  cf.  this  vol.,  271). — In  the  resting 
gastrocnemius  the  amount  of  phosphagen-phosphorus 
is  about  0-055%,  in  cardiac  muscle  it  is  about  one 
tenth  of  this,  and  in  smooth  muscle  none  wfas  detected. 
A  gastrocnemius  tetanised  electrically  for  2 — l  min. 
lost  most  of  its  phosphagen  and  about  two  thirds  of 
the  phosphorus  of  the  latter  appeared  as  inorganic 
phosphorus  together  with  rather  more  than  one 
molecule  of  lactic  acid  for  every  atom  of  phosphorus. 
In  fatigue  more  slowly  induced  the  lactic  acid  pro¬ 
duction  -was  greater  and  the  loss  in  phosphagen  about 
the  same.  There  is  no  restitution  of  phosphagen 
anaerobically,  but  in  the  presence  of  oxygen  it  rapidly 
reappears  and  an  exact  equivalent  of  inorganic  phos¬ 
phate  disappears.  Little  lactic  acid  is  removed  during 
this  synthesis.  The  role  of  phosphagen  in  muscle 
contraction  is  discussed.  R.  K.  Ganna n. 

Syncholia  and  syncholics.  II.  Elimination 
of  substances  containing  iodine  by  bile  and 
urine.  T.  Ibuki  (Arch.  exp.  Path.  Pliarm.,  1927, 
124,  370 — 384). — Iodine  administered  in  the  form  of 
benzene  derivatives  is  eliminated  to  a  much  greater 
extent  by  the  urine  than  by  the  bile,  w-hilsi  when 
administered  in  the  form  of  aliphatic  iodine  compounds 
it  is  eliminated  to  a  relatively  greater  extent  by  the 
bile.  Iodine  administered  as  tetraiodophenolphthal- 
ein  is  also  eliminated  chiefly  byr  the  bile. 

W.  O.  Kermack. 

Fate  of  fat  emulsions  administered  intra¬ 
venously.  R.  voh  Bod6  and  L.  Scheffer  (Arch, 
exp.  Path.  Pharm.,  1927,  124,  326— 333).— ‘  lodi- 
pin,”  a  fat  containing  iodine,  when  administered 
intravenously  to  a  dog  as  a  fine  emulsion  is  taken  up 
largely  by  the  liver  and  only  to  a  less  extent  by  the 
lungs  and  spleen.  At  the  end  of  72  hrs.  5%  of  the 
iodine  administered  is  still  in  the  blood,  whilst  6o,0 
has  been  eliminated  in  the  urine. 

W.  O.  Kermack. 

Emulsion  therapy.  II.  Amount  and  duration 
of  fat  storage  in  the  lungs.  L.  Scheffer  (Aren, 
exp.  Path.  Pharm.,  1927,  124,  334—342).  When 
emulsions  of  “  iodipin  ”  are  injected  intravenously 
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into  a  dog  the  concentration  of  the  fat  in  the  lungs 
may  reach  0-6 — 1-1%,  but  after  1J  hrs.  it  decreases 
to  0-3%.  W.  0.  Kermack, 

Anaesthetic  value  of  nitrous  oxide  under 
pressure.  W.  E.  Brown,  G.  H.  W.  Lucas,  and 
V.  E.  Henderson  (J.  Pharm.  Exp.  Ther.,  1927,  31, 
269 — 289). — Full  surgical  anesthesia  is  not  produced 
by  nitrous  oxido-oxygen  mixtures  under  pressure 
unless  the  partial  pressure  of  oxygen  is  less  than 
70  mm.  W.  0.  Kermack. 

Pharmacology  of  the  two  5-phenyl-3-methyl- 
isooxazolecarboxylic  acids  and  of  other  related 
substances.  M.  Dorini  (Arch.  Farm,  sperim., 
1927,  43  ,  51 — 87). — Whilst  no  attempt  is  made  to 
explain  the  nature  of  the  isomerism  of  the  two 
o-phenyl-3-methylzsooxazolecarboxylic  acids,  the 
pharmacological  properties  of  the  two  substances  are 
shown  to  differ.  The  one  isomeride  (m.  p.  189°) 
exhibits  no  toxic  action,  whilst  the  lethal  dose  of  the 
second  (m.  p.  157°)  is  5  g.  per  kg.  body-weight  for  the 
frog  and  3  g.  per  kg.  for  the  mouse.  The  toxic  acid 
appears  to  be  excreted  unchanged  in  the  urine, 
although  an  extract  of  liver  pulp  at  34°  will  destroy 
its  toxic  action  in  a  few  hours.  The  amide  corre¬ 
sponding  to  the  acid  of  m.  p.  157°  is  more  toxic  than 
the  acid  itself  and  undergoes  complete  decomposition 
in  the  organism.  Benzylidenemethylisooxazolone  is 
less  toxic  than  the  acid  of  m.  p.  157°,  whilst  the 
oxazole  ring  is  devoid  of  toxicity  and  this  property 
appears  only  on  the  introduction  into  the  molecule 
of  toxic  groups.  The  physiological  effects  produced 
are  similar  to  those  produced  by  strychnine. 

E.  A.  Luxt. 

Electromotive  action  of  drugs  as  a  cause  of 
their  toxicity.  I.  Extension  of  Nernst’s  theory 
of  excitation  and  demonstration  of  the  sensitive¬ 
ness  of  a  certain  phase  boundary  potential 
towards  potent  alkaloids.  R,  Beutner  (J.  Pharm. 
Exp.  Ther.,  1927,  31,  305— 318).— The  E.M.F.  of  the 
system  ~Hg|KCl  sol.  sat.  Hg2Cl2|10%  oleic  acid  in 
nitrobenzene|0  02%  sodium  oleate  in  0-85%  NaCl|KCl 
sol.  sat.  Hg2Cl2[Hg+,  which  is  normally  0-085  volt,  is 
depressed  when  very  small  quantities  of  certain  alkal- 
oidal  salts  are  added  to  the  sodium  chloride  solution. 
Pilocarpine  hydrochloride,  atropine  sulphate,  strych¬ 
nine  sulphate,  and  cocaine  hydrochloride  in  concen¬ 
trations  of  0-001%  reduce  the  potential  by  0-03 — 
0  04  volt,  quinine  hydrochloride  and  morphine  hydro¬ 
chloride  arc  slightly  less  active,  whilst  caffeine,  adren¬ 
aline  hydrochloride,  chloroform,  amyl  alcohol,  chlor- 
etone,  and  veronal  have  practically  no  effect  at  the 
low  concentrations  used.  W.  O.  Kermack. 

Effect  of  polarised  light  on  the  pharmaco¬ 
logical  properties  of  some  drugs.  D.  I.  Macht 
and  W.  T.  Anderson  (J.  Amer.  Chem.  Soc.,  1927, 
9’  "WL- -2034). — Irradiation  of  tincture  of  digitalis 
wth  polarised  light  of  the  visible  spectrum  decreases 
e  potency  of  the  drug,  whilst  non-polarised  light  is 
wthout  effect  under  similar  conditions.  Polarised 
ra-violet  light  increases  the  poisoning  power  of  the 
i  non-polarised  ultra-violet  light  is  without 
e°t.  Irradiation  of  cocaine  hydrochloride  in  aque- 
s  solution,  whether  by  infra-red,  visible,  or  ultra¬ 


violet  rays,  lowers  the  pharmacological  action  of  the 
drug  only  if  the  light  is  polarised,  the  effect  being 
apparently  due  to  hydrolysis,  with  formation  of 
ccgonine,  benzoic  acid,  and  methyl  alcohol.  Quinine 
and  cinchonidine  are  similarly  affected  by  polarised 
light.  The  deterioration  produced  in  tincture  of 
digitalis  by  circularly  polarised  light  is  greater  than 
that  by  plane  polarised  light.  F.  G.  Willson. 

Hypoglycemic  properties  of  galegine  sulphate. 
H.  Seuonnet  and  G.  Tanret  (Compt.  rend.,  1927, 
184,  1600 — 1602,  and  Bull  Soc.  Chim.  biol.,  1927,  9, 
908 — 927  ;  cf.  A.,  1914,  i,  1031). — Subcutaneous  injec¬ 
tion  of  galegine  sulphate  in  rabbits  (lethal  dose,  1  g. 
per  kg.  body-weight)  gives  rise  to  liypoglyc*mia  in 
most  cases ;  in  some,  however,  this  state  is  preceded 
or  replaced  by  hyperglycemia.  The  toxic  symptoms 
are  very  reminiscent  of  those  of  insulin  and,  like  the 
latter,  may  be  reduced  by  the  injection  of  dextrose. 
The  pharmacological  investigation  is  rendered  diffi¬ 
cult,  especially  in  the  case  of  dogs,  by  the  high  toxicity 
of  the  substance.  G.  A.  C.  Gough. 

Rat-poisoning  substance  in  red  squills.  F.  R. 
Winton  (J.  Pharm.  Exp.  Ther.,  1927,  31,  123 — 
136). — The  rat-poisoning  substance  present  in  red 
squills  is  relatively  thermostable,  soluble  in  water  and 
in  concentrations  of  alcohol  and  acetone  up  to  90%. 
It  is  destroyed  by  boiling  with  dilute  acid  or  alkali. 
It  can  be  kept  for  long  periods  without  appreciable 
deterioration.  Administered  per  os  to  rats  this  sub¬ 
stance  induces  convulsions  and  paralysis.  Female 
rats  succumb  to  one  half  the  dose  needed  to  kill 
males.  The  technique  of  determinations  of  toxicity 
is  discussed.  W.  Robson. 

Contrast  between  actions  of  red  and  white 
squills.  F.  R.  Winton  (J.  Pharm.  Exp.  Ther., 
1927,  31,  137 — 144). — The  cardiac  glucoside  and  rat¬ 
poisoning  principle  in  red  squills  are  distinct  sub¬ 
stances.  The  former  occurs  in  about  equal  amounts 
in  red  and  white  squills,  whilst  the  latter  is  present 
in  significant  amounts  in  red  squills  only. 

W.  K  ORSON. 

Chemotherapy  of  bacterial  infections.  II. 
Relation  between  chemical  constitution  and 
chemotherapeutic  action  in  staphylococcic  in¬ 
fections.  E.  L.  Walker  and  M.  A.  Sweeney  (J. 
Pharm.  Exp.  Ther.,  1927, 31,  87—121). — Introduction 
of  mercury  into  the  benzene  nucleus  is  followed  by 
the  systematic  modification  of  the  molecule  by  sub¬ 
stitution  in  the  other  positions  in  the  ring.  An  exact 
relation  has  been  found  to  exist  between  chemical 
constitution  and  chemotherapeutic  action.  Two 
factors  are  essential,  viz.,  toxophore  and  chemophore 
groups.  The  toxophore  group  may  be  either  a  toxic 
metallic  element  or  a  structural  arrangement  of  non¬ 
toxic  elements  in  the  molecule,  as  the  quinonoid 
structure.  Eutherapeutic  chemophore  groups  are 
primary  and  accessory,  the  former  being  radicals 
which,  introduced  alone  into  the  mercurihcnzene  ring, 
form  chemotherapeutically  active  compounds,  the 
latter,  elements  or  radicals,  which,  although  alone 
inactive,  on  introduction  into  the  benzene  ring  in  a 
definite  position  relative  to  a  primary  eutherapeutic 
group,  enhance  the  action  of  the  primary  group.  For 
staphylococcic  infections,  primary  groups  include 
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NMc2,  XEtv,,  OH,  and  C-02H,  and  accessory-primary 
S03H  para  to  OH,  Cl  ortho  to  COaH,  and  NH2  ortho 
to  COaH,  The  efficiency  of  the  authors’  series  of 
derivatives  is  greatly  reduced  by  indirect  contact 
with  tho  microbes  through  the  tissues  and  blood  as 
compared  with  their  direct  action  on  tho  organisms. 
Toxicity,  like  chemotherapeutic  activity,  is  a  function 
of  chemical  constitution.  It  is  possible  simultaneously 
to  increase  chemotherapeutic  activity  and  decrease 
toxicity  by  chemical  manipulation  of  the  molecule. 

W.  Robson. 

Oligodynamic  action  of  metallic  silver.  R. 
Wernicke  and  I.  Doktzenbach  (Anal.  Asoc.  Quim. 
Argentina,  1927,  15,  138 — 147 ;  cf.  Wemicko  and 
Sordelli,  A.,.  1921,  i,  75S). — Under  an  atmosphere  of 
air  mixed  with  carbon  dioxide,  distilled  water  kept  in 
contact  with  metallic  silver  acquires  marked  bacteri¬ 
cidal  properties.  With  an  atmosphere  of  hydrogen 
negative  results  are  obtained.  G.  W.  Robinson. 

Concentration  of  lead  in  the  body  in  lead 
poisoning.  Vali.ee  (Bull.  mens.  Mond.  Ind., 
1927,  54,  642 — G4o). — The  origin,  quantity,  and 
location  of  the  lead  found  in  tho  body  as  a  result  of 
occupational  and  criminal  lead  poisoning  are  reviewed. 

E.  A.  Ltjnt. 

Effect  of  long-continued  ingestion  of  zinc  com¬ 
pounds.  Relation  of  zinc  excretion  to  zinc 
intake.  K.  R,  Drinker,  P.  K.  Thompson,  and  M. 
Marsh  (Amer.  J.  Physiol.,  1927,  81,  284—306). — 
Extensive  metabolic  studies,  posi  mortem  examinations, 
and  tissue  analyses  are  reported  of  the  effects  of  long- 
continued  administration  of  zinc  salts  to  rats.  There 
was  no  evidence  of  any  harmful  effect.  The  main 
part  of  the  zinc  is  excreted  by  the  intestine  and  there 
is  no  significant  storage  in  the  tissues. 

R.  K.  Cannan. 

Physiological  importance  of  nickel  and  cobalt. 
G.  Bertrand  and  H.  Nakamura  (Compt.  rend.,  1927, 
185,  321 — 324). — Data  are  given  for  tho  growth  of  35 
young  mice  on  two  artificial  diets,  one  free  from 
nickel  and  cobalt  and  the  other  containing  0-00025% 
of  nickel  chloride  and  0*0001%  of  cobalt  sulphate. 
The  average  period  of  survival  on  the  first  diet 
(14  mice)  was  19-7  days,  and  on  the  second  diet 
(15  mice)  23-1  days.  From  the  data  cited  it  is 
claimed  that  nickel  and  cobalt  have  a  definite  effect 
on  animal  metabolism.  About  one  tenth  of  tho 
nickel  and  cobalt  administered  appeared  to  be  retained 
in  the  tissues.  E.  A.  Ltjnt. 

Excretion  of  nickel  and  cobalt.  P.  Mascherpa 
(Arch.  exp.  Path.  Pharm.,  1927,  124,  356 — 369). — 
Finely  divided  nickel  and  cobalt  administered  orally 

or  subcutaneously  are  absorbed  by  the  organism  and 
excreted  partly  by  the  kidneys  and  partly  by  the 
intestine.  ‘  W.  0.  Kebmack. 

Arginase.  K.  Poller  (Z.  Biol.,  1927,  86,  309— 
316). — The  colour  reaction  of  Sakaguchi  (J.  Biochem. 
Japan,  1925,  5,  13,  133;  cf.  Poller,  A.,  1926,  1284), 
according  to  which  certain  derivatives  of  guanidine 
including  arginine  yield  a  red  colour  when  treated  in 
alkaline  solution  with  sodium  hypochlorite  and 
a-naphthol,  has  been  applied  to  the  study  of  the 
action  of  arginase  on  various  guanidine  derivatives. 
Glycerol  extracts  of  liver  which  readily  decompose 


arginine  have  no  action  on  agmatine.  Agmatiuo  is 
also  resistant  to  plant  extracts,  but  is  decomposed 
by  putrefactive  bacteria.  Galegmo  is  resistant  to 

ferments  generally.  W.  0.  Kermack. 

Optimal  hydrogen-ion  activities  for  the 
enzymic  hydrolysis  of  st  arch  by  pancreatic  and 
malt  amylases  under  varied  conditions  of  time 
and  temperature.  H.  C.  Sherman,  M.  L.  Cald¬ 
well,  and  M.  Adams  (J.  Amer.  Chem.  Soc.,  1927,  49, 
2000 — -2005). — In  presence  of  O-OBJf-phosphate  mix¬ 
tures  malt  amylase  shows  optimal  activity  at  pa  4-4 — 
5-0  at  30—40°,  4-6— 5-0  at  50°,  and  5-3— 5-8  at  70°, 
whilst  in  presence  of  O-OlJf -acetate-acetic  acid  mix¬ 
tures  optimal  activity  is  shown  at  plc  4-0  at  all  tem¬ 
peratures  between  30°  and  60°  for  a  half-hour  period 
of  hydrolysis,  and  at  plt  4-8  for  a  two-hour  period. 
The  period  of  hydrolysis  does  not  appreciably  affect 
the  optimal  pa  in  the  case  of  the  phosphate  mixtures. 
In  presence  of  phosphate  or  acetate,  higher  temper¬ 
atures  increase  the  sensitiveness  of  malt  amylase  to 
change  in  pn.  Pancreatic  amylase  shows  optimal 
activity  at  pu  7-0 — 7-2  at  30 — 50°  for  hydrolysis 
periods  of  from  0-5  to  2  hrs.  At  60°,  optimal  activity 
for  half-hour  periods  is  at  pa  6-9,  and  for  two-hour 
periods  at  pa  6-7.  F.  G.  Willson. 

Conductivity  method  and  proteolysis.  I. 
Peptone.  H.  D.  Baernstein  (J.  Biol.  Chem.,  1927, 
74,  351 — 362). — During  peptic  digestion  of  egg- 
albumin  the  conductivity  of  the  solution  decreased 
when  the  pa  was  less  than  3-0,  a  maximum  rate  of 
decrease  being  observed  at  pn  1-3 ;  above  pa  3-0  the 
conductivity  increased.  Addition  of  Witte’s  peptone, 
in  all  except  minimal  amounts,  to  solutions  of  hydro¬ 
chloric  acid  has  a  similar  effect  on  the  conductivity. 
Experiments  with  lower  degradation  products  of 
protein  indicate  that  the  increase  in  conductivity 
is  determined  by  the  free  carboxyl  and  the  decrease 
by  the  free  amino-groups  present  in  solution.  The 
conductivity  method  is  not  well  suited  to  the  deter¬ 
mination  of  the  optimum  pu  for  peptic  digestion. 

C.  R.  Harington. 

Proteases  and  proteolytic  inhibitors.  H.  H. 
Weber  and  H.  Gesenius  (Biochem.  Z.,  1927,  187, 
410 — 436). — The  solution  obtained  by  digesting  to 
equilibrium  a  2-4%  caseinogen  solution  with  trypsin- 
kinase  (Waldsehmidt-Leitz)  retards  proteolysis  of 
further  amounts  of  caseinogen  and,  if  present  in 
three  times  the  concentration  of  the  fresh  caseinogen, 
inhibits  completely.  Glycylglycine,  leucylglycine, 
and  alanylglycine  inhibit  similarly.  Alanine,  glyeyi- 
glycine,  and  the  trypsin-digestion  solution  inhibit 
in  increasing  amount  when  used  in  equal  normal 
concentrations.  A  solution  obtained  by  digestion  of 
a  2-55%  caseinogen  solution  inhibits  the  hydrolysis 
of  a  G-9%  caseinogen  solution  and  completely  re¬ 
presses  hydrolysis  of  a  0-3%  solution.  The  extent 
of  inhibition  appears  to  be  determined  by  the  ratio 
of  the  amounts  of  substrate  to  inhibitory  substance 
and  not  merely  by  the  absolute  amount  of  the  latter. 
In  the  same  normality  in  which  hydrolysis  is  com¬ 
pletely  repressed  by  pepsin  digestion-products  o 
caseinogen,  alanine  and  leucylglycine  have  no  effect,  the 
inhibitory  substances  being  here  much  more  complex 
than  in  trypsin  hydrolysis.  P.  W.  Clutterbuck. 
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Enzymic  conversion  of  hexosediphosphate 
into  hexosemonophosphate  and  the  enzymic 
synthesis  of  hexosediphosphate  from  hexose- 
monophosphate.  C.  Neuberg  and  J.  Leibowitz 
(Biochem.  Z .,  1927,  187,  481 — 490). — Magnesium 
hexosediphosphate  treated  with  taka-diastase  gives 
rise  to  Neuberg’s  hexosemonophosphate,  whilst  Robi¬ 
son’s  sodium  hexosemonophosphate  treated  with 
bottom  yeast  forms  hexosediphosphate. 

P.  W.  Clutterbuck. 

Oxidation-reduction  potential  of  yeast,  of 
B.  coli,  and  of  the  media  on  which  these  grow. 
E.  Atjbel  and  L.  Genevois  (Compt.  rend.,  1927, 184, 
1676 — 1678). — Media  containing  fermenting  yeast 
show  a  definite  oxidation-reduction  potential.  The 
rK  is  near  7  and  corresponds  with  an  affinity  for 
hydrogen  of  about  11  g.-cal.  There  is  no  affinity 
of  the  products  of  fermentation  for  hydrogen.  The 
use  of  vital  dyes  enables  the  course  of  the  decolor¬ 
ation  of  the  medium  and  of  the  micro-organism  to 
be  followed.  Results  so  obtained  are  in  accordance 
with  the  hypothesis  of  Needham  (cf.  A.,  1926,  545) 
that  facultative  anaerobes  have  the  power  of  adjust¬ 
ing  their  interior  oxidation-reduction  potential  to 
that  of  the  surrounding  medium,  a  characteristic 
which  differentiates  them  from  strict  aerobes. 

W.  Robson. 

Comparison  between  oxido-reduction  and 
carbon  dioxide  production  by  yeast-enzymes. 
R.  Nilsson  and  B.  Jansson  (Z.  physiol.  Chem., 
1927,  169,  73 — 90). — The  ratio  between  zymase 
activity  or  carbon  dioxide  production  and  reductase 
activity  is  not  constant  with  different  preparations 
of  the  same  yeasts  and  the  processes  of  drying  and 
washing  have  some  influence.  Small  quantities  of 
adrenaline  have  no  activating  action  on  fermentation 
or  the  rate  of  decolorisation  of  methylene-blue  by 
fresh  top  yeast.  No  evidence  can  be  obtained  that 
catalase  is  concerned  in  the  reductase  action  of  these 
yeast  preparations,  and  the  addition  of  catalase  to 
washed  dried  bottom  yeast,  with  or  without  co¬ 
zymase  (co-reductase),  has  little  or  no  effect  on  the 
decolorisation  of  methylene-blue.  Small  amounts  of 
tetrah yd ro - p -naphthylamine  accelerate  the  reduction 
of  methylene-blue  by  fresh  yeast  but  not  by  washed 
dried  yeast ;  this  substance  has  no  activating  action 
on  the  fermentative  powers  of  dried  or  fresh  yeasts. 
No  explanation  of  these  results  can  be  offered,  but 
tetrahydro-p-naphthylamine  does  not  function  as  a 
hydrogen-donator  for  the  mutase,  nor  can  it  replace 
the  co-zymase,  o-  and  m-Phenylenediamine  have  no 
activating  effect  on  the  reductase  of  dried  bottom 
yeast.  Picric  acid,  which  is  used  in  the  purification 
of, co-zymase  and  is  present  in  the  preparations 
obtained,  has  an  inhibitory  influence  on  yeast  ferment¬ 
ation  only  when  present  in  concentrations  greater 
than  1-25  x  10~*M.  A.  Wormall. 

Co-zymase.  XIV.  Purification.  H.  von 
■Ea  and  K.  MyrbJLck  (Z,  physiol.  Chem.,  1927, 

1  — 122). — Co-zymase  is  dialysable  through 

o  oaion  membranes,  and  the  active  material  can  be 
Preeipitated  from  the  dialysate  by  various  salt 
0  u ;ion®'  The  most  active  preparations  have  been 
med  from  the  dialysate  by  precipitating  twice 


with  lead  acetate,  then  with  mercuric  nitrate,  and 
finally  with  silicotungstic  acid  in  the  presence  of 
sulphuric  acid.  The  precipitate  is  then  decomposed 
with  barium  hydroxide  solution  and  the  barium 
removed  with  sulphuric  acid.  The  purified  prepar¬ 
ations  obtained  by  various  methods  give  precipitates 
with  mercuric  nitrate  and  solutions  of  silver  and 
barium  salts,  pkospho-  and  silico-tungstic  acids,  and 
alcohol  up  to  70%.  No  precipitation  occurs  with 
platinic  chloride,  ferrocyanic  or  metaphospkoric  acid. 
The  purest  co-zymase  is  practically  free  from  phos¬ 
phorus  (0-01%)  but  contains  appreciable  amounts  of 
sulphur.  The  sulphur  content  and  the  positive 
nitroprusside  reaction,  however,  may  be  "due  to  the 
hydrogen  sulphide  used  in  the  preparation.  The  ash 
content  is  usually  very  high — often  about  10%.  The 
protein  reactions  and  Fehling’s  test  are  all  negative, 
but  Molisch’s  test  and  the  pentose  tests  aro  strongly 
positive.  The  murexide  test,  special  tests  for  adenine, 
hypoxantliine,  and  cytosine,  and  the  pyrrole  reaction 
are  all  negative.  The  preparations  have  no  optical 
activity.  A.  Wormall, 

Behaviour  of  pyrimidine  derivatives  in  organ¬ 
isms.  III.  Action  of  yeast  extracts  on  amino- 
pyrimidines.  A.  Hahn  and  W.  Haarmann  (Z. 
Biol.,  1926,  85,  275 — 279). — Extract  of  yeast  con¬ 
tains  an  enzyme  which  deaminises  5-methylcytosine 
with  the  production  of  thymine.  The  free  ammonia 
was  neutralised  from  time  to  time  during  the  experi¬ 
ment  with  O' liV-acetic  acid;  for  3  g.  of  methyl- 
cytosine  per  300  c.c.  of  yeast  culture  about  70%  of 
the  methylcytosine  undergoes  deaminisation.  Similar 
experiments  with  tsooytosine  and  4-methylf.socytosine 
produced  no  deaminisation.  E.  A.  Lunt. 

Cytochrome  in  yeast  cells.  II.  H.  von  Euler, 
H.  Fink,  and  H.  Hellstrom  (Z.  physiol.  Chem., 
1927,  169,  10—51). — The  absorption  spectra  of 
oxidised  and  reduced  cytochrome  in  suspensions  of 
top  and  bottom  yeasts  have  been  determined  and 
the  absorption  curves  obtained.  Dried  top  yeast  is 
almost  as  rich  in  cytochrome  as  the  fresh  yeast,  but 
the  drying  of  bottom  yeast  causes  an  appreciable 
loss.  Some  relationship  may  exist  between  catalase 
activity  and  cytochrome  content,  since  cytochrome- 
rich  dried  top  yeast  has  a  much  greater  catalase 
activity  than  cytochrome-poor  dried  bottom  yeast. 
The  method  for  the  determination  of  the  haemo- 
chromogen  content  of  pyridine  extracts  of  yeast  (cf. 
Euler  and  Fink,  this  vol.,  379)  is  fully  described  and 
has  been  applied  to  various  yeasts.  In  contrast  to 
the  cytochrome  values,  there  are  only  small  differ¬ 
ences  between  the  liamochromogen  values  for  top 
and  bottom  yeasts,  compared  either  fresh  or  dried. 
The  hsemochromogen  content  of  yeasts  does  not  run 
parallel,  therefore,  with  cytochrome  content,  nor  is 
there  any  relationship  with  the  intensity  of  respir¬ 
ation.  Copro-yeast  has  a  higher  liEemochromogen 
content  than  either  bottom  yeast  H  or  top  yeast  &. 

A.  Wormall. 

Fermentation  tube.  F.  F.  Nord  and  M.  G. 
White  (J.  Amer.  Chem.  Soc.,  1927,  49,  2118 — 2119). 
— A  stopcock  is  added  to  the  longer  arm  of  an  Einhorn 
saccharimeter,  whilst  the  end  of  the  shorter  arm  is 
fitted  with  a  single-holed  rubber  stopper,  to  enable  a 
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current  of  any  desired  gas  to  be  bubbled  through  the 
medium  with  which  the  apparatus  is  filled,  so  that 
the  behaviour  of  micro-organisms  can  bo  observed  in 
varying  atmospheres.  F.  G.  Wills  ox. 

pi  Enzymic  metabolism  of  bacteria.  TV.  Applic¬ 
ation  of  the  biological  determination  of  dextrose. 
P,  Rona,  D.  Nachmansohn,  and  H.  W.  Nicolai 
(Biochem.  Z.,  1927,  187,  328—343).— The  anaerobic 

decomposition  of  dextrose  by  B.  coli  is  followed  by 

the  authors’  manometric  method  (A.,  1926,  86S)  and 
by  the  Hagedorn-Jensen  method,  the  results  agreeing 
within  ±  4%.  Similar  results  are  obtained  with 
Isevulose  and  galactose,  but  maltose,  sucrose,  and 
lactose  are  unattached.  The  hydrolysis  of  starch  to 
dextrose  by  the  combined  action  of  salivary  and 
pancreatic  amylase  (Pringsheim  and  Leibowitz,  A., 
1920,  715)  was  not  confirmed. 

P.  W.  Clutterbuck. 

Cellulose  as  a  source  of  “  humus  ”  in  the  soil. 
S.  A.  Waksman  (Cellulosechem,,  1927,  8,  97—103). — 
The  decomposition  of  cellulose  by  various  groups  of 
soil  fungi  and  bacteria  is  accompanied  by  the  form¬ 
ation  of  considerable  amounts  (20 — 30%  of  the  cellu¬ 
lose  decomposed)  of  cell-substance,  involving  the 
conversion  of  inorganic  nitrogen  into  complex  organic 
nitrogen  compounds.  When  the  cell-substance  is 
itself  decomposed,  certain  resistant  constituents 
remain,  resembling  lignins  and  "  humic  acids  ”  in 
their  chemical  reactions,  easily  soluble  in  alkali  and 
containing  3 — 5%  of  nitrogen.  The  author  restates 
his  view  that  soil  humus  is  composed  of  two  groups 
of  substances  of  different  origin,  viz.,  (a)  plant 
materials,  such  as  lignin  and  eutin,  which  are  resistant 
to  decomposition,  and  ( b )  resistant  constituents  of 
the  cell-substance  formed  by  the  activity  of  micro¬ 
organisms  using  cellulose, "  pentosans,  sugar,  and 
protein  as  sources  of  energy.  C.  T.  Gbukgham. 

Carbon  nutrition  of  some  algae  isolated,  from 
soil.  B.  M.  B.  Roach  (Ann.  Bot.,  1927,  41,  509 — 
517;  cf.  this  vol.,  176). — -A  study  of  five  species  of 
soil  algae,  grown  in  pure  culture  on  media  containing 
mineral  salts  with  1%  of  various  sugars,  shows  that 
all  the  species  were  capable  of  growth  in  complete 
darkness,  provided  that  a  suitable  organic  compound 
was  present.  The  requirements  of  the  individual 
species  and  their  responses  to  different  conditions 
were,  however,  widely  different,  and  it  is  not  justi¬ 
fiable  to  regard  the  soil  algfe  as  a  homogeneous 
physiological  unit,  C.  T.  GBnxGHAM. 

Preparation  of  insulin.  A.  Sordelli  (Anal. 

Asoc.  Quj'm.  Argentina,  1027,  15,  57 — 61). — Details 
are  given  for  the  preparation  of  insulin  from  the 

pancreas  of  sheep.  G.  W.  Robinson. 

Effect  of  insulin  injected  intrathecally.  J.  V, 

Stoniewski,  Y.  Ishjkawa,  and  E.  M.  K.  Gelling 
(J.  Biol.  Chem.,  1927,  74,  241— 246).— Whilst 

subcutaneous  injection  of  insulin  is  followed  by 
reduction  of  the  sugar  and  phosphate  content  of 
the  cerebrospinal  fluid,  intrathecal  injection  causes, 
if  anything,  an  increase  in  the  sugar  and  phosphates 
of  the  blood.  Incubation  of  insulin  together  with 
cerebrospinal  fluid  has  no  effect  on  the  physiological 
properties  of  the  former.  G.  R.  ITarington, 


Effect  of  insulin  on  liypophyseetomised  dogs. 
E.  M,  K.  Geiling,  I).  Cami*bell,  and  Y.  Ishjkawa 
(J.  Pharm.  Exp.  Thcr.,  1927,  31,  247— 268).— Com¬ 
pletely  liypophyseetomised  dogs  and  also  animals  in 
which  the  posterior  lobe  secretion  is  absent  or  greatly 
diminished  are  hypersensitive  to  insulin,  the  sensi¬ 
tivity  increasing  with  time.  Removal  of  the  anterior 
lobe  alone  does  not  make  a  dog  more  sensitive  to 
insulin.  Extracts  of  the  posterior  lobe  injected  into 
liypophyseetomised  dogs  protect  them  against  insulin 
hypoglycsemia,  whilst  extracts  of  the  anterior  lobe 
are  inactive.  The  antagonistic  action  of  the  pituitary 
to  insulin  is  attributable  to  the  hormone  of  the 
posterior  lobe,  and  possible  explanations  of  this  are 
put  forward.  The  difference  in  sensitivity  of  animals 
towards  insulin  is  probably  partly  due  to  the  vary¬ 
ing  degrees  of  pituitary  activity  as  well  as  to  variations 
in  thyroid  activity  (cf.  Burn  and  Marks,  J.  Physiol., 
1925,  60,  131).  W.  Robson. 

Action  of  insulin  on  the  aseptieally  perfused 
heart.  R.  Bodo  and  H.  P.  Marks  (J.  Physiol., 
1927,  63,  242 — 248). — The  increase  in  the  disappear¬ 
ance  of  sugar  from  the  blood  of  the  perfused  heart 
which  has  been  observed  by  other  workers  still  occurs 
under  aseptic  conditions.  R.  K.  Canxan. 

Utilisation  of  dextrose,  hevulose,  and  galactose 
by  animal  and  plant  cells,  and  the  antagonistic 
action  of  insulin  to  thyroxine.  W.  E.  Burge  and 
M.  Williams  (Amer.  J.  Physiol.,  1927,  81,  307 — 
314). — The  rates  at  which  paramaxia  and  spirogyra 
consume  these  hexoses  from  solution  in  the  presence 
of  oxygen  are  in  the  order  d extrose  >  Iamiiose  > 
galactose.  Addition  of  insulin  increases  but  thyr¬ 
oxine  diminishes  these  rates  in  the  case  of  all  three 
hexoses.  Moreover,  thyroxine  antagonises  the  stimu¬ 
lating  effect  of  insulin.  R.  K,  Cans  AN. 

Effect  on  cell  metabolism  of  the  hormone  of  the 
thyroid  gland.  Experiments  with  leucocytes. 
W.  Elrischmann  (Biochem.  Z.,  1927,  187,  324 — 
327). — The  respiratory  and  glycolytic  powers  of 
exudate  leucocytes  of  thj'roidectomised  rabbits  are 
the  same  as  for  normal  leucocytes.  Addition  of 
thyroxine  or  “  thyreoid-opton,”  in  vitro,  to  exudate 
leucocytes  does  not  affect  cell  respiration  but  con¬ 
siderably  increases  anaerobic  glycolvsis. 

P.  W.  Clutterbuck. 

Effect  of  adrenaline  on  phosphorus  partition 
in  muscle.  <J.  Sacks  (Amer.  J.  Physiol,  1927,  81, 
276 — 279). — Injection  of  adrenaline  into  rabbits 
resulted  in  a  fall  in  the  lactacidogen  of  the  muscles 
to  less  than  half  that  of  normal  muscle  together  with 
the  production  of  an  equivalent  amount  of  inorganic 
phosphate.  This  effect  was  found  to  be  independent 
of  the  carbohydrate  reserve  of  the  animal. 

R.  K.  Cannan. 

Iron  content  of  the  liver,  spleen,  and  blood 
during  scurvy.  (Mme.)  L,  Randoin  and  (Mlle.) 
A.  Michaux  (Compt.  rend,.  1927,  185,  365  368).— 
Experiments  on  65  guinea-pigs  have  shown  that  there 
is  no  sensible  diminution  in  the  amount  of  iron  in  tne 
spleen  and  in  the  blood  during  scurvy.  In  the  livei 
the  mean  amount  of  iron  is  9-0  mg.  per  100  g.  of  t  0 
fresh  organ  for  guinea-pigs  on  a  complete  artmeia 
diet;  this  value  falls  to  a  mean  of  5-8  mg-  per  100  g> 
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of  the  fresh  organ  during  the  period  from  the  fifteenth 
to  the  twenty-fifth  day  of  feeding  on  a  diet  free  from 
vitamin- 0.  On  the  twenty-seventh  day  of  the 
experiment  a  value  of  2*9  mg.  is  recorded,  thus 
showing  that  the  reserve  of  cellular  iron  in  the  liver 
is  depleted  during  scurvy.  E.  A.  Lunt. 

Effect  of  vitamin-D  on  phosphorus,  calcium, 
and  pa  of  the  intestinal  tract.  L.  Yoder  (J.  Biol. 
Chem.,  1927,  74,  321— 329).— Transference  of  rats 
from  a  complete  diet  to  one  deficient  in  vitamin-D 
caused  an  increased  intestinal  excretion  of  calcium 
and  phosphorus;  restoration  of  vitamin-D  at  once 
reduced  the  excretion  of  calcium,  whilst  that  of 
phosphorus  was  at  first  increased  and  later  decreased ; 
the  acidity  of  the  intestinal  tract  was  increased 
throughout  by  administration  of  cod-liver  oil,  and 
in  the  lower  part  by  irradiation;  there  is  thus  a 
relationship  between  efficient  absorption  of  calcium 
and  phosphorus  and  a  sufficiently  acid  reaction  of  the 
gut-.  C.  It.  Harington. 

Buffering  capacity  and  plant  juices.  F. 

Lbuthardt, — See  this  vol.,  937. 

Plant  colloids.  XEX.  Starch  dextrins.  M. 
Sajiec  (Biochem.  Z„  1927,  187,  120— 136).— During 
the  hydrolysis  of  starch  by  maltase  or  by  taka- 
diastase,  the  phosphorus  content  of  the  colloidal 
residue  increases  continuously ;  synthetic  amylo- 
phosphoric  acids  are  hydrolysed  with  much  greater 
difficulty  than  natural  starch  by  these  enzymes  to 
give  again  products  richer  in  phosphorus  than  the 
starting  material ;  it  thus  appears  that  the  increase 
of  phosphorus  in  the  unhydrolysed  residue  is  respon¬ 
sible  for  the-  inhibition  of  the  hydrolysis.  Extracts 
of  yeast,  muscle,  bone,  and  soya  bean  are  able  to  elim¬ 
inate  phosphorus  both  from  natural  starch  and  from 
synthetic  amylophosphoric  acids.  The  dextrins  pre¬ 
pared  by  Lintner’s  method  contain  phosphorus ;  the 
amylodextrin  could  be  separated  by  electrodialysis 
into  a  phosphorus-containing  gel  and  a  phosphorus- 
free  sol;  although  the  erythro-  and  achroo-dextrins 
could  not  be  so  separated,  it  is  probable  that  they  also 
consist  of  two  similar  fractions.  The  dextrin  obtained 
by  the  action  of  Bacterium  macerans  on  starch  is  a 
phosphorus- containing  degradation  product  of  amylo- 
pectin,  of  high  mol.  wt.  C.  It.  Haring  ton. 

Lactic  acid  in  phanerogams.  G.  B.  van  Hamden 
(Biochem.  Z„  1927,  187,  180— 182).— Lactic  acid 
occurs  in  beech-nuts,  soya  beans,  and  cotton  seeds  in 

the  form  of  magnesium  lactate. 

C.  It.  Harington. 

Plant  phosphatides.  V.  Aqueous  dialysate 

of  soya  bean.  V.  Grape  and  K.  Ose  (Biochem.  Z., 
J-I,  187,  102 — 113). — The  qualitative  reactions  of 
ce  solution  obtained  by  dialysing  soya  beans  against 
5  water  at  20°  are  described.  The  phosphatides 
0  ’  soya  bean  differ  from  those  hitherto  investigated 
m  lavinS  a  higher  content  of  alkaline  earths. 

R  C.  R.  Harington. 

1T>  ,,  barley.  I.  Proteins.  Y.  Nakamura 
Chem.  Soc.  [Japan],  1926, 2, 155—158).— 
v  ,  .°sen  distribution  in  three  varieties  of  brewing 
wdeys  has  been  determined. 

Chemical  Abstracts. 


Presence  of  sparteine  in  the  flowers  of  Sjmv- 
tium  junceutn ,  L.  A.  Sanna  and  G.  Chessa 
(Annali  Chim.  Appl.,  1927,  17,  283— 284).— Like 
those  of  Sparlium  scoparium,  the  flowers  of  S. 
junceum  (Spanish  broom)  contain  sparteine. 

T-ry  T>  r\T>Yx 

.  xi.  Jr  OPE* 

Presence  of  polygalitin  in  the  leafy  stems  of 
Poly  gala  vulgaris.  P.  Picard  (Bull.  Soc.  chim. 
Biol.,  1927,  9,  692— 696).— A  compound  C,.H1205j 
m.  p.  141-5 — 142°,  [a]D  4-41-1°,  extracted  from  the 
steins  of  P.  vulgaris  has  been  identified  as  polygalitin 
isolated  by  Chodat  from  P.  amara  (Arch.  Sci.  Phys. 
Nat.  Geneve,  1888,  19,  290;  cf.  Berkhout,  Diss., 
Geneva,  1918).  W.  0.  Kermack. 

Sapucainha.  R.  A.  D.  da  Silva  (Rev.  Brasil. 

med.  pharm.,  1926,  2,  627—646). — The  seed  oil  of 
sapucainha  (Carpoiroche  brasilhnsis,  Endl.,  or  Mayna 
brasiliensis,  Raddi)  has  da  0-95,  f.  p.  below  16°,  acid 
value  1-2—4,  saponification  value  180 — 190,  iodine 
value  (Hanus)  105—112,  n£  1-4718— 1-4760,  [«]g 
4-52°  to  56°.  The  Rcichert-Meissl-Polenske  values 
of  the  soluble  and  insoluble  volatile  acids,  respectively, 
are  1-21  and  0-6.  The  constants  and  odour  resemble 
those  of  chaulmoogra  oil.  The  fatty  acids  consist 
chiefly  of  chaulmoogric  and  hydnocarpic  acids; 
“  carpotrocholeic  acid  ”  was  not  found.  Pcckolt’s 
alkaloid  carpotrochinc,  on  evaporation  of  an  ethereal 
solution  with  dilute  sulphuric  acid,  yields  a  green 
residue  giving  a  chestnut-coloured  aqueous  solution. 

Chemical  Abstracts. 

Dragon's  blood.  S.  Frankel  and  E.  David 
(Biochem.  Z.,  1927,  187,  146 — 158). — The  pigment 
obtained  by  ethereal  extraction  of  dragon’s  blood 
(from  Dracaena  Draco )  is  a  red  amorphous  powder, 
C17H1804,  m.  p.  147°  (decomp.);  with  bromine  in 
acetic  acid  it  gives  a  tribromo-donv&twe,  m.  p.  131° 
(decomp.).  With  ozone  it  gives  a  dicarboxylic  acid , 
C12H2205,  and,  on  oxidation  with  dilute  nitric  acid, 
(i)"a  monocarboxylic  acid  (dracaenic  acid),  C12H1203, 
m.  p.  120°  (p •nitrophenylhydrazone,  m.  p.  204° ; 
ethyl  ester,  m.  p.  101°),  which  on  reduction  with 
sodium  in  alcohol  gave  a  substance  C12Hl403,  in.  p. 
188°,  and  was  therefore  a  ketododeeoio  acid,  and  (ii) 
a  monocarboxijlic  acid  {draconic  acid),  CSH605,4H20, 
m.  p.  178°  (ethyl  ester,  m.  p.  154°). 

0.  R.  Harinoton. 

Fabiana  imbricata.  G.  R.  Edwards  and  H. 
Rogerson  (Biochem.  J.,  1927,  21,  1010 — 1014). — 
The  following  substances  have  been  isolated  from  the 
aerial  stems  of  F .  imbricata  :  a  neutral  essential  oil 
by  distillation  in  steam  ;  an  ester  of  m.  p.  77'7 — 78° ; 
palmitic  acid;  a  phytosterol  of  m.  p.  134°;  an  un¬ 
saturated  alcohol,  GjfHjjO,  h.  p.  145°/25  mm. ;  traces 
of  unsaturated  acids  and  arachidic  acid ;  seopoletin ;  a 
basic  compound  which  gave  an  amorphous  picrate, 
m.  p.  125°  (decomp.) ;  a  sugar  giving  d-phcnylglucos- 
azone ;  a  glucoside  of  seopoletin,  C ^ ii ^  g08,2 H 2 O ,  m.  p. 
226—228°,  designated  fabiairin,  and  a  saponin. 

SO  TTr  -’fW  a 

*  ♦  xJiJLLiY 

Reactions  of  wood  with  aromatic  amines  and 
with  phenols.  E.  Hagglund  and  T.  Johnson 
(Biochem.  Z.,  1927,  187,  98 — 101). — On  heating  at 
100s  for  24  hrs.  in  dilute  hydrochloric  acid  in  presence 
of  excess  of  naphthvlamine  or  of  guaiacol,  pine  wood 
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combined  with  11-5%  of  the  former  and  10-3%  of 
the  latter.  Assuming  the  reaction  to  depend  on  the 
presence  of  a  carbonyl  group  in  the  lignin  molecule 
this  indicates  that  the  wood  contains  27  %  of  lignin  of 
mol.  wfc.  338.  At  the  ordinary  temperature,  at  which 
the  glucoside  linking  of  the  lignin  is  stable,  the  amounts 
of  amine  or  phenol  bound  by  the  wood  are  minimal, 
and  may  be  due  to  the  presence  of  carbonyl  compounds 
other  than  lignin.  C.  R.  Harington. 

Influence  of  plant  injury  and  root  rot  disease  on 
the  physical  and  chemical  composition  of  maize 
grain.  G.  H.  Dunoan  (Illinois  Agric.  Exp.  Sta. 
Bui!.,  1926,  No.  284,  254 — 281). — There  is  no  definite 
correlation  between  kernel  ‘'starchiness”  and  quantity 
of  starch  hi  the  grain.  The  percentage  of  total 
nitrogen,  hemieellulose,  and  non-hydrolysable  material 
is  higher  in  ears  on  broken  than  on  sound  shanks; 
mutilation  of  the  shanks  reduced  the  proportion  of 
ether  extract  and  starch  in  the  grain.  Differences  in 
the  chemical  composition  between  sound  grain  and 
grain  from  plants  inoculated  with  root  rot  are  not 
significant.  Horny  and  floury  maize  of  the  Learning 
variety  do  not  differ  chemically,  but  on  germination 
the  former  contains  more  soluble  starch  and  dextrin 
than  the  latter.  Chemical  Abstracts. 

Fungicidal  activity  of  furfuraldehyde.  H.  H. 
Flor  (Iowa  State  Coll.  J.  Sci.,  1927,  1,  199 — 223). — 
The  furan  nucleus  appears  to  bo  a  minor  faetor  in  the 
toxicity  of  furfuraldehyde  towards  Puccinia  coronata 
hold,  Ustilago  hordei,  and  Sphacelotheca  sorghi.  The 
toxicity  of  metallic  furoate  accords  with  that  of  the 
metal.  The  effects  of  various  fungicides  on  wheat, 
oats,  and  barley  are  described. 

Chemical  Abstracts. 

Oxidation  quotients.  H.  Muller  (Biochem.  Z., 
1927,  186,  451 — 460). — The  oxidation  quotient  of  a 
substance  or  solution  is  the  ratio  between  the  nitrogen 
content  and  the  “  oxygen  requirement  ”  (the  amount 
of  oxygen  which  is  required  for  the  complete  oxidation 
of  the  organic  matter  to  the  end-products  of  animal 
combustion).  The  substance  is  oxidised  by  heating 
with  strong  sulphuric  acid  and  a  known  amount  of 
potassium  iodate,  the  free  iodine  driven  off,  and  the 
amount  of  iodate  remaining  and  the  nitrogen  are 
determined  in  the  solution.  The  oxygen  requirement 
calculated  from  the  amount  of  iodate  decomposed 
during  the  oxidation  agrees  very  closely  with  that 
calculated  from  the  formula,  on  the  assumption  that 
the  carbon,  hydrogen,  and  sulphur  are  oxidised  to 
carbon  dioxide,  water,  and  sulphuric  acid  respectively, 
and  the  nitrogen  is  reduced  to  ammonia.  When 
chlorides  are  present,  the  amount  of  chloride  must  be 
determined  and  a  special  correction  made;  if  volatile 
acids  are  present  in  appreciable  amounts,  the  method 
is  not  applicable.  Preliminary  applications  of  the 
method  to  urine  are  described,  and  it  is  considered  that 
the  oxidation  quotient  gives  a  more  accurate  record 
of  the  oxidation  processes  than  docs  the  C  :  N  ratio. 

A.  WORMALL, 

Determination  of  carbon  dioxide  and  of  carbon¬ 
ates  in  solution.  Determination  of  carbon 


dioxide  in  whole  blood,  plasma,  serum,  cor¬ 
puscles,  bile,  urine,  and  mineral  waters.  M. 
Nicloux  (Bull.  Soc.  Chim.  biol.,  1927,  9,  758— 771).— 
The  author’s  method  for  the  determination  of  carbon 
dioxide  (cf.  this  vol.,  436)  affords  a  very  convenient 
and  rapid  method  in  the  case  of  body-fluids  and  other 
solutions  of  biochemical  interest.  The  error  of  the 
determination  is  less  than  1-5%. 

W.  0.  Kermack. 

Determination  of  carbon  dioxide  in  fermenting 
mixtures.  A.  L.  Raymond  and  H.  M.  Wine- 
garden  (J.  Biol.  Chem.,  1927,  74,  189— 202).— The 
carbon  dioxide  evolved  (evolution  being  facilitated  by 
mechanical  agitation)  is  passed,  with  the  aid  of  a 
stream  of  air,  into  barium  hydroxide  solution,  and 
determined  by  the  resulting  change  in  conductivity 
of  the  latter.  Figures  are  given  for  the  specific 
resistance  of  solutions  of  barium  hydroxide  at  25°, 
30°,  and  37°.  C.  R.  Harington. 

Determination  of  chlorides  in  body-fluids. 
W.  R.  Bond  and  H.  B.  Haag  (Bull.  Med.  Coll.  Va., 
1926,  No.  23,  9 — 13). — A  direct  titration  method  is 
based  on  measurement  of  the  potential  difference 
established  between  a  silver  electrode  and  solutions  of 
silver  salts.  Chemical  Abstracts. 

Determination  of  cysteine,  cystine,  and  their 
derivatives  in  tissues  and  biological  fluids.  Y. 
Okuda  (Proc.  Imp.  Acad.  Tokyo,  1927,  3,  287 — 290). 
— 10  G.  of  tissue  paste  are  treated  with  20  c.c.  of 
N - s ulp hosalicylic  acid  so  as  to  precipitate  the  proteins. 
The  residue  after  filtration  is  extracted  with  Q-5N- 
sulphosalicylic  acid  and  the  combined  filtrates  are 
made  up  to  100  c.c.  In  order  to  determine  cysteine 
in  this  filtrate  water  is  added  to  40  c.c.  of  it  to  make 
the  concentration  of  acid  equal  to  0-5N,  and  5  mg.  of 
cysteine  contained  in  5  e.c.  of  O-oN-sulpliosalicylic  acid 
are  then  added.  To  20  c.c.  of  this  resultant  solution 
arc  added  2  c.c.  of  approximately  5%  potassium  iodide 
solution  and  2  c.c.  of  W-sulphosalicylio  acid  solution 
and  the  mixture  is  titrated  with  0-002Jf -potassium 
iodate  solution  until  a  blue  colour  is  produced,  starch 
having  been  added  as  indicator.  The  temperature 
is  then  read  and  the  quantity  of  cysteine  corresponding 
with  a  given  amount  of  potassium  iodate  at  this 
temperature  is  obtained  from  a  curve  previously 
prepared  by  carrying  out  determinations  of  a  defmito 
amount  of  cysteine  at  various  temperatures.  The 
total  cystine  and  cysteine  is  determined  by  adding  0-5 
g.  of  zinc  dust  to  40  c.c.  of  the  original  filtrate  and 
boiling  for  10  min.  The  filtrate  is  adjusted  so  as  to 
contain  0-5N-sulphosalieylie  acid  and  the  total 
cysteine  then  determined  by  the  above  method. 

W.  0.  Kermack. 

Bang's  method  for  micro-determination  of 
nitrogen.  K.  Suto  (Biochem.  Z.,  1927,  187, 
78 — 83). — A  condenser  of  hard  glass  may  bo  substi¬ 
tuted  for  the  quartz  or  platinum  condenser  recom¬ 
mended  by  Bang  (“  Micromethoden  zur  Blutunter- 
suchung,”  1920,  15) ;  a  silver  condenser  is  not 
suitable.  C.  R.  Harington. 
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Revision  of  Rowland's  preliminary  tables  of 
solar  spectrum  wave-lengths.  C.  E.  St.  John 
(Proc.  Nat.  Acad.  Sci.,  1927,  13,  678— 683).— An 
account  is  given  of  the  methods  adopted  in  fixing 
standard  wave-lengths,  and  of  the  scheme  in  operation 
at  Mount  Wilson  Observatory,  for  the  accurate 
determination  of  solar  wave-lengths  in  the  inter¬ 
national  system.  R.  A.  Morton. 

Intensity  and  width  of  spectral  lines.  B. 
Thujipy  (Z.  Physik,  1927,  44,  156). — By  using  in 
error  the  number  of  atoms  instead  of  the  number  of 
resonators  in  earlier  work  (this  vol.,  179)  when  cal¬ 
culating  the  radius  r0  of  mercury  atoms,  values 
slightly  too  low  were  obtained.  R.  W.  Ltjnt. 

Intensities  in  the  hydrogen  fine  structure. 
W.  V.  Houston  (Physical  Rev.,  1926,  [ii],  28,  428).— 
Sommerfold  and  Unsold’s  treatment  of  the  intensities 
of  the  hydrogen  fine  structure  components  is  criticised. 
The  forbidden  components  op1  —  2pv  3p2— 2p.z,  and 
3s — 2s  are  to  be  expected  in  this  order  of  decreasing 
intensity,  and  the  current  in  a  discharge  tube  is 
likely  to  produce  them  in  hydrogen.  These  com¬ 
ponents  will  increase  with  an  increase  in  current, 
and  will  also  show  a  resultant  polarisation. 

A.  A.  Eldridge. 

Doublet  separation  and  fine  structure  of  the 
Balmer  lines  of  hydrogen.  1ST.  A.  Kent,  L.  B. 
Taylor,  and  II.  Pearson  (Physical  Rev.,  1927,  [ii], 
30,  266 — 283). — The  wave-length  difference  between 
the  components  X'  and  X"  (X'>X")  of  Ha,  Hg,  and 
Hy  arc  determined  as  0  1370,  0-0791,  and  0-0666 
A.,  respectively.  Another  component  in  X'  in  Hn, 
Hg,  and  Hy  is  present,  and  there  arc  indications  of 
other  components  in  X".  The  magnitudes  of  the 
components  agree  with  those  given  theoretically  by 
the  new  quantum  mechanics  with  the  spinning 
electron.  A.  A.  Eldridge. 

Spectral  intensity  distribution  in  a  hydrogen 
discharge.  E.  W.  Tsciiudi  (J.  Franklin  Inst., 
1927,  204,  219 — 225). — A  cold  cathode  discharge 
tubo  lias  an  auxiliary  tube  attached  from  which 
cathode  rays  are  projected  against  the  main  cathode. 
The  relative  intensity  distributions  of  Hr  and  Hj 
‘K'ere  measured,  by  means  of  a  photo-electric  cell, 
from  the  main  cathode  through  the  cathode  dark 
space  into  the  negative  glow,  with  and  without 
excitation  of  the  auxiliary  tube.  The  intensity  of 
spectral  illumination  in  the  negative  glow  is  increased 
by  about  20%  when  the  main  cathode  is  bombarded 
by  the  electron  stream.  This  increase  is  attributed 
3  it  99 


to  the  production  of  soft  X-rays  in  the  gas  which  are 
capable  of  exciting  the  gas  molecules. 

W.  E.  Downey. 

Emission  of  light  from  hydrogen  atoms. 
R.  d’E.  Atkinson  (Proc,  Roy.  Soc.,  1927,  A,  116, 
81 — 103). — Experiments  are  described  in  which  a 
non-luminous  beam  of  canal  rays,  somo  distance 
after  their  entry  into  the  vacuum,  were  made  to 
emit  the  Balmer  lines  by  excitation  at  approximately 
one  point  only,  so  that  any  interval  between  excitation 
and  emission  could  bo  directly  measured.  The 
method  of  point-excitation  used  was  to  pass  the 
canal  rays  across  the  mouth  of  one  or  more  fine  jets, 
from  which  air,  or  somo  other  gas,  was  streaming, 
and  to  rely  on  rapid  pumping  to  keep  the  general 
pressure  low.  It  was  found  impossible  to  confine 
the  excitation  region  to  less  than  about  1-5  mm.  in 
length,  but  the  distribution  of  excitation  over  the 
region  could  be  definitely  determined,  and  the  position 
of  its  maximum  fixed  within  one  or  two  hundredths 
of  a  mm.  The  distribution  of  intensity  in  the  Balmer 
lines  was  measured  photographically  and  compared 
near  the  maximum  with  that  to  be  expected  on  the 
assumption  that  the  intensity  due  to  strict  point- 
excitation  would  begin  at  the  point  and  would  fall 
off  exponentially  from  the  start.  The  results  obtained 
support  this  assumption,  and  aro  in  direct  disagree¬ 
ment  with  the  conclusions  reached  by  McPetrie 
(A.,  1926,  652).  Several  considerations  arising  out 
of  this  result  are  discussed.  It  is  suggested  that  the 
process  of  excitation  consists  in  an  instantaneous 
placing  of  the  hydrogen  ion  (or  atom)  into  a  definite, 
.and  preferably  fairly  deep,  quantised  state.  A 
number  of  further  experiments  mado  possible  by  the 
success  of  the  method  are  outlined,  including  a 
proposal  for  observing  the  “  negative  radiation  effect  ” 
postulated  by  Einstein.  L.  L.  Birchmshaw. 

Origin  of  the  nebulium  spectrum.  I.  S.  Bowen 
(Nature,  1927,  120,  473). — The  behaviour  of  the 
nebulium  lines  accords  with  their  identification  as 
regards  wave-length,  source,  and  series  designation, 
as  follows:  7235-0,  On,  *D-2P;  6583-6,  Nil, 
3P*>--1D ;  6548-1,  N  n,  3P1— XD ;  5006-84,  O  nr, 
3A— 1D ;  4958-91,  O  in,  sp^-AD;  4363-21,  Orri, 
W-'S:  3728-91,  On,  4S-2D,;  3726-16,  On, 

*S—zD2.  A.  A.  Eldkidge. 

Origin  of  the  nebulium  spectrum.  A.  Fowler 
(Nature,  1927, 120,  582 — 583). — The  author's  observ¬ 
ations  lend  support  to  the  view  (preceding  abstract) 
that  the  two  green  lines  of  the  nebular  spectra  are 
due  to  0  m.  On  the  whole,  the  numerical  evidence 
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also  supports  the  assignment  of  nebular  lines  to  N  n 
and  0  ii.  A.  A.  Eldridge. 

Transition  probabilities  in  the  lithium  atom. 
B.  Trumpy  (Z.  Physik,  1927  ,  44,  575— 584).— The 
transition  probabilities  associated  with  the  Is— 4p 
to  Is— 12p  lines  of  the  principal  series  of  the  lithium 
spectrum  have  been  calculated  from  experimental 
determinations  of  the  intensities  and  widths  of  these 
lines  as  absorbed  by  lithium  vapour.  For  Is— 9p  to 
ls-12p  the  values  agree  well  with  those  calculated 
by  Pauli  according  to  Schrodinger’s  theory,  whilst 
those  for  Is— 4p  to  Is— 9p  agree  well  with  those 
calculated  by  Sugiura  in  which  Pauli’s  treatment  is 
modified.  R.  W.  Lunt. 

Nitrogen  series  in  the  ultra-violet.  J.  J. 
Hopfield  {Physical  Rev.,  1926,  [ii],  27,  801). — 
Two  new  series  of  triplets  probably  converging  to 
a  common  head  and  belonging  to  the  quadruplet 
system,  and  two  series  of  doublets  also  having  a 
common  limit  and  belonging  to  the  doublet  system, 
have  been  observed  in  nitrogen.  The  short  wave¬ 
length  lines  of  one  of  the  triplet  series  are  given 
by:  117353-109677  (m-f  0-845685-0-022749/m2- 

0-026562/m4)-2,  where  to—  1,  3,  and  4  (known)  and 
2  (new),  and  15=117353  (14-48  volts)  is  the  lowest 
energy  level  yet  observed  in  neutral  nitrogen. 

A.  A.  Eldridge. 

First  spark  spectrum  of  aluminium,  A1 II. 
R.  A.  Sawyer  and  E.  Paschen  (Ann.  Physik,  1927, 
[iv],  84,  1 — 19). — The  lines  of  the  spectrum  of  A1  n 
have  been  photographed,  measured,  and  analysed 
into  series.  The  source  of  the  aluminium  spectrum 
was  a  cylindrical  cathode  of  aluminium  in  a  dis¬ 
charge  through  pure  helium.  Complete  freedom 
from  water  vapour  was  necessary  to  obtain  the 
higher  members  of  the  series.  Spectra  were  photo¬ 
graphed  on  a  quartz  prism  apparatus,  on  two  grating 
apparatus,  and  on  a  vacuum  spectrograph.  The 
observations  extend  from  7471  to  933  A.  The  term- 
scheme  has  been  worked  out  for  A1  n.  The  ionisation 
potential  of  A1+  is  18-744  volts.  W.  E.  Downey. 

Spectral  relationships  of  lines  arising  from 
the  atoms  of  the  first  row  of  the  periodic  table. 
R.  A.  Millikan  and  I,  S.  Bowen  (Phil.  Mag.,  1927, 
[vii],  4,  561 — 579). — The  work  of  Millikan,  Bowen, 
and  others  on  the  determinations  of  the  types  of 
spectra  arising  from  different  electron  configurations 
is  recapitulated  and  it  is  shown  that  the  recently 
developed  rules  of  Russell,  Pauli,  Heisenberg,  and 
Hund  have  been  of  extreme  importance  in  the  inter¬ 
pretation  of  the  problems.  The  rules  originally 
developed  from  a  study  of  the  elements  of  the  first 
long  period  of  the  periodic  table  have  been  shown  to 
apply  equally  well  for  the  spectra  produced  by  the 
atoms  of  the  first  row  of  the  periodic  table.  The 
application  of  the  spectroscopic  rules  to  systems 
comprising  from  1  to  7  electrons  in  the  first  row  of 
the  periodic  tabic  is  discussed  in  detail. 

A.  E.  Mitchell. 

Arc  spectra  of  metals  in  chlorine.  M.  Mi ya ni¬ 
sei  (Japan.  J.  Phys,,  1927,  4,  119— 131).— In  the 
arc  spectra  of  mercury,  cadmium,  zinc,  magnesium, 
calcium,  strontium,  and  barium  in  chlorine  a  number 
of  combination  lines  which  are  forbidden  by  the 


selection  principle  have  been  observed  and  classified. 
The  broadening  of  some  of  the  mercury  and  calcium 
lines  was  found  to  be  similar  in  nature  to  that  produced 
by  the  Stark  effect.  Since  the  effects  observed  in 
chlorine  at  a  constant  arc  current  are  approximately 
reproducible  in  air  with  four  times  the  arc  current, 
it  is  concluded  that  the  marked  broadening  and  the 
appearance  of  enhanced  and  forbidden  lines  now 
recorded  are  due  to  the  presence  of  chlorine  ions  in 
the  arc.  R.  W.  Lent. 

Anomalous  dispersion  in  the  principal  series 
of  potassium.  Ratio  of  the  dispersion  constants 
of  the  red  and  violet  doublets.  W.  Prokofiev 
and  G.  Gamov  (Z.  Physik,  1927,  44,  S87— 892) .— The 
ratio  of  the  dispersion  constants  of  the  red  and  violet 
doublets  of  potassium  is  11T5+T5  and  is  independent 
of  the  vapour  density  over  a  wide  range  (1  :  65).  The 
ratio  of  the  probabilities  of  the  transition  2pt—  Is  to 
the  transition  3pi— Is  is  30-7.  R.  W.  Lunt. 

Extreme  ultra-violet  spectrum  of  titanium. 

R.  G.  Gibbs  (Physical  Rev.,  1926,  [ii],  27,  799). — The 

hot  spark  spectrum  of  titanium  was  photographed 
from  192  to  1718  A.  Lines  not  due  to  titanium 
were  eliminated;  Lang’s  25  titanium  lines,  and  90 
others,  were  observed.  A.  A.  Eldridge. 

New  lines  in  the  arc  spectrum  of  manganese 
at  normal  pressure  between  2300  and  2000  A. 

S.  Pina  de  Rubies  and  J.  Dorronsoro  (Anal.  Fis. 
Quhn.,  1927,  25,  374 — 377).— Data  are  given  for  a 
new  series  of  lines  in  the  arc  spectrum  of  manganese 
at  normal  pressure  between  3100  and  2000  A.  They 
are  all  reversible  and  have,  hitherto,  been  unclassified. 

G.  W.  Robinson. 

Ultra-  and  extra-ultra-violet  spectrum  of  iron 
as  developed  by  the  inverse  photo-electric  effect. 
0.  Sthhlman,  jun.  (Physical  Rev.,  1926,  [ii],  27, 
799) . — The  following  spectral  regions  were  reproduced  : 
spark  spectrum  of  iron  (Exner  and  Haschek, 
Tabellen),  pronounced  lines  between  2456  and  2213  A., 
new  lines  between  2211  and  2154  A.;  Millikan, 
Bowen,  and  Sawyer’s  spark  spectrum,  2152 — 880  A. 

A.  A.  Eldridge. 

Spark  spectrum  of  nickel  (Nill).  A.  G. 
Shenstone  (Physical  Rev.,  1927,  [ii],  30,  255 — 
265). — The  wave-lengths  (4362 — 1812  A.)  and  classific¬ 
ation  of  the  lines  in  the  spectrum  of  Ni  n  arc  tabulated, 
as  well  as  the  Zeeman  effect  of  44  lines.  The  import¬ 
ant  atomic  structures  are  dss  and  dsp.  The  low  set 
of  terms  comprises  4P',  -F',  4P',  2P',  2D,  20,  of  which 
4P5'  is  the  lowest.  The  calculated  ionisation  potential 
from  das  to  d-  is  17-4  volts.  The  gr-sum  rule  is  not 
confined  to  terms  built  on  the  same  ion  term. 

A.  A.  Eldridge. 

Spectrum  of  ionised  krypton.  P.  K.  Kichlu 
(Nature,  1927,  120,  549)  . — Three  groups  of  terms, 
A,  B,  and  G,  are  tabulated  for  the  spark  lines  of 
krypton,  such  that  A  combine  with  B,  and  B  with  C ; 
the  values  given  are  arbitrary.  A.  A.  Eldridge. 

Hyperfine  structure  of  the  terms  of  the 
cadmium  spectrum.  A.  Schrammen  (Ann.  Physik, 
1927,  [iv],  83,  1161 — 1199). — Details  are  given  of  the 
use  of  a  quartz  Lummer  plate.  The  best  position 
for  the  plate  is  found  to  be  between  the  collimator 
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and  the  prism.  The  optical  axis  of  the  plate  must 
be  within  ±10’  of  the  perpendicular  to  the  direction 
of  the  radiation  in  order  to  obtain  parallel  interference 
bands.  The  ultra-violet  spectrum  of  cadmium  and 
the  mercury  line  at  2537  A.  have  been  examined 
and  the  plates  measured  by  means  of  a  registrating 
photometer.  The  structure  of  the  lines  and  the 
hyperline  structure  of  the  terms  are  discussed. 

W.  E.  Downey. 

Structures  of  the  arc  spectra  of  elements  of  the 
oxygen  group.  J.  C.  McLennan,  A.  B.  McLay, 
and  J.  H.  McLeod  (Phil.  Mag.,  1927,  [vii],  4,  486— 
495). — The  wave-lengths  in  the  tellurium  arc  spectrum 
have  been  re-measured  in  the  spectral  range  3200 — 
1640  A.  Forty  lines  of  wave-length  less  than  2080  A. 
have  been  measured  for  the  first  time.  The  lines 
at  2259-02, 2142-75, 2385-76,  and  2383-241.  previously 
observed  by  Zumstein  (A.,  1926,  650)  have  been 
classified  as  53P2— 655a,  53P2— 63S1,  53Pl—63<S1,  and 
63P0— GP8V  respectively.  From  the  observation  of 
Kimura  (this  vol.,  601)  that  the  lines  at  2259-02  and 
2142-75  A.  were  absorbed  by  the  normal  tellurium 
vapour  whilst  the  other  pair  were  not,  it  is  assumed 
that  the  lines  at  2385-76  and  2383-24  A.  originate  in 
transitions  involving  metastable  states.  The  absence 
of  5lD2~&5Sz  is  explained  by  the  rare  observance 
of  singlet-quintuplet  intercombination  lines.  The 
authors  were  unable  definitely  to  identify  any  terms 
of  higher  energy  than  Q3SV  In  the  investigation  of 
the  tellurium  arc  spectrum  five  wave-lengths  were 
observed  that  were  due  to  the  presence  of  selenium 
as  an  impurity.  In  accordance  with  the  results 
of  Kimura  (lac.  cit.)  these  have  been  classified  as  the 
most  fundamental  lines  of  the  Se  i  spectrum.  The 
results  obtained  show  that  in  so  far  as  they  are  known 
the  Se  i  and  Te  I  spectra  are  analogous  to  those  of 
0  i  and  S  I.  All  four  spectra  have  been  shown  to 
conform  to  the  theoretical  structures  predicted  from 
the  Pauli-Hoisenberg-Hund  theory.  . 

A.  E.  Mitchell. 

Intensity  ratio  of  the  blue  caesium  doublet. 
C.  F.  Hagenow  and  A.  L.  Hughes  (Physical  Rev., 
1927,  [ii],  30,  284 — 287). — Redetermination  of  the 
intensity  ratio  of  the  members  of  the  blue  doublet  of 
csesium  (4555,  4593  A.)  gives  results  ranging  from 
2-3  to  3-8:1,  instead  of  that  (2:1)  anticipated  from 
Burger  and  Dorgelo’s  rule  (Z.  Physik,  1924,  23,  258). 

A.  A.  Eldridge. 

Intensity  ratio  for  doublets  with  large  fre¬ 
quency  differences.  L.  S.  Ornstein,  (Frl.)  M. 
Coelingh,  and  (Frl.)  J.  G.  Eymers  (Z.  Physik,  1927, 
44,  653 — 654), — Intensity  determinations  in  the 
spark  spectrum  of  barium  have  shown  that  the 
addition  rule  for  j)s  and  pd  doublets  is  valid  if  the 
observed  intensity  is  divided  by  the  fourth  power 
of  the  emission  frequency.  R.  W.  Lent. 

Quenching  of  mercury  resonance  radiation  by 
foreign  gases.  P.  D.  Foote  (Physical  Rev.,  1927, 
[ii],  30,  288 — 299). — The  mechanism  of  the  quenching 
of  mercury  resonance  radiation  by  the  rare  gases  or 
nitrogen  differs  from  that  of  the  quenching  by 
hydrogen.  Absorption  of  radiation  2537  A.  produces 
*  i  Hg'  atoms,  some  of  which  return  to  the  LS'0 
state  by  radiating,  and  some  undergo  collision  of  the 


second  type  with  foreign  gas  molecules  giving  3P0 
atoms.  Many  of  these  return  to  the  :iP1  state  by 
collision  of  the  first  type  with  high-speed  gas 
molecules ;  others  return  to  the  normal  state  through 
collision  with  traces  of  hydrogen  impurities,  whilst 
yet  others  collide  with  normal  mercury  atoms  pro¬ 
ducing  Hg2'  excited  molecules.  A.  A.  Eldridge. 

Depolarisation  of  resonance  radiation.  P.  D. 
Foote  (Physical  Rev.,  1927,  [ii],  30,  300 — 304). — 
Depolarisation  and  quenching  of  mercury  resonance 
radiation  are  phenomena  of  different  types.  Two 
effects  producing  depolarisation  are  described. 

A.  A.  .Eldridge. 

Selective  displacement  of  0-0153  A.  in  X-ray 
spectral  lines.  X.  F.  H.  Loring  (Chem.  News, 
1927, 135,  183—185;  cf.  this  vol.,  707).— Theoretical. 
A  revision  of  the  calculation  of  the  atomic  weight  of 
silver  and  of  other  atomic  constants. 

W.  E.  Downey. 

General  characterisation  of  phenomena 
associated  with  X-rays  as  a  function  of  frequency. 
R.  Glocker  (Z.  Physik,  1927,  43,  827—838).— 
Earlier  experiments  on  the  energy  of  photo-  and 
Compton-electrons  as  a  function  "of  the  incident 
X-radiation  led  to  a  law  that  the  intensity  of  any 
effect  due  to  X-ray's  was  directly  proportional  to  any 
given  frequency,  and  to  the  product  of  the  electron 
exchange  concerned  and  the  intensity  of  the  incident 
X-radiation.  The  validity  of  this  relationship  has 
now  been  examined  in  a  number  of  phenomena 
associated  with  X-rays.  R.  W.  Lunt. 

X-Ray  absorption  spectra  and  chemical 
linking.  S.  Aoyama,  K.  Kimura,  and  Y.  Nishina 
(Z.  Physik,  1927,  44,  810 — 833). — The  absorption 
limits  for  the  i?rline  of  calcium,  the  K r  and  AL-iines 
of  chlorine,  and  for  the  Kv,  Kz-,  and  if3-lines  of 
sulphur  have  been  determined  from  observations  on  a 
large  number  of  compounds  containing  these  elements. 
The  results  are  discussed  at  length  with  reference  to 
the  grating  energies  of  these  compounds  and  thus 
to  the  nature  of  the  linking  of  these  atoms  in  the 
compounds  investigated.  R.  W.  Lunt. 

Spatial  distribution  of  the  intensity  of  X-rays 
scattered  by  copper.  G.  E.  M.  Jauncey  and  A.  W. 
Coven  (Physical  Rev.,  1926,  [ii],  28,  426). — The 
total  mass  scattering  coefficient  per  unit  solid  angle 
in  a  direction  <f>  for  X-rays  X  0-41  A.  when  scattered 
by  copper  is  determined  for  various  values  of  <j>,  and 
the  ratio  of  the  experimental  to  Thomson’s  value  is 
determined  for  carbon  and  copper.  The  ratio  for  a 
given  angle  and  wave-length  increases  with  the 
atomic  number  of  the  scatterer.  A.  A,  Eldridge. 

X-Ray  absorption  in  heated  silver.  H.  S.  Read 
(Physical  Rev.,  1926,  [ii],  27,  793). — For  silver,  the 
transmission  is  a  complex  function  of  the  wave¬ 
length,  increasing  or  decreasing  with  the  temperature ; 
the  results  are  considered  theoretically. 

A.  A.  Eldridge. 

Higher  multiplets  in  -Y-ray  spectra  [of  the  rare 
earths].  J.  H.  van  der  Tuuk  (Z.  Physik,  1927, 44, 
737 — 744). — The  1/a-,  1/a  -,  1/3-,  and  l/p'-lincs  of  the 
following  elements  have  been  determined  :  tungsten, 
tantalum,  hafnium,  lutecium,  ytterbium,  thulium, 
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erbium,  holmium,  dysprosium,  terbium,  gadolinium, 
europium,  and  samarium.  Tho  doublet 

degenerates  in  those  elements  and  changes  its  structure 
from  element  to  element.  This  is  discussed  until 
reference  to  the  filling  up  of  the  fourth  quantum 
orbit  with  electrons.  R.  W.  Lunt. 

SpectrogTaphical  measurements  in  the  inter¬ 
mediate  region  (If-,  L-,  M-,  AT-series).  J. 
Tin  baud  and  A.  Soltan  (Compt.  rend.,  1927,  185, 

642 . 644). — Thibaud’s  method  (this  vol,  803)  has 

been  applied  to  the  photography  of  additional  new 
lines  in  tho  intermediate  region,  viz.,  the  A  lines 
of  nitrogen  and  boron,  and  tho  N-doublets  of  tantalum, 
tungsten,  platinum,  and  gold.  In  most  eases  tho 
maximum  error  is  0-5 — 1%.  Very  soft  X-rays  are 
shown  to  obey  the  laws  established  by  Drude  for 
optical  and  ordinary  X-ray  frequencies.  The 
inaccuracy  of  Bragg’s  law  for  high  wave-lengths, 
however,  involves  a  difficulty  in  measurements  in 
which  the  diffracting  properties  of  crystals  are  used. 

J.  Grant. 

Relative  intensities  of  X-ray  lines  in  the 
1,-spectrum  of  thorium.  S.  K.  Allison  (Physical 
Rev.,  1927,  [ii],30, 245 — 254). — The  relative  intensities 
of  the  thorium  L-series  linos  were  measured  at  3T8 
kilovolts,  and  the  results,  together  with  tho  rclativo 
intensities  at  high  voltage,  and  those  of  L-doublets, 
are  tabulated.  Tho  additional  lines,  Lrj,  Lfi7,  and 
Ly2  wero  found,  but  not  y5  or  yi ;  observed  wave¬ 
lengths  were  854,  772,  641X,  respectively. 

"  A.  A.  Eldridge. 

Azimuthal  intensity  of  scattered  X-rays.  W. 
Friedrich  and  G.  Goldiiaber  (Z.  Physik,  1927,  44, 
700 — 707). — The  azimuthal  intensity  of  an  X-ray 
beam  scattered  by  water  contained  in  a  thin-walled 
glass  vessel  has  been  determined  by  an  ionisation 
method.  Tho  angular  distribution  of  intensity  thus 
observed  agrees  fairly  well  with  that  calculated  by 
Compton’s  theory.  R.  W.  Lunt. 

Quantum  theory  of  the  Zeeman  effect  for  hand 
lines.  E.  0.  Kemble  (Physical  Rev.,  1926,  [ii],  27, 
799 — S00). — -Assuming  an  electronic  angular  momen¬ 
tum  with  fixed  components  cr  and  s  along  and  per¬ 
pendicular  to  the  axis  of  figure  of  a  diatomic  molecule, 
tho  Zeeman  term  formula  E=jB0+rMiyn[<j2-{-e(jz~ 
where  r  is  the  magnetic  quantum  number, 
hr,,  is  the  Larmor  frequency,  and  j  is  tho  total  angu¬ 
lar  momentum,  holds.  It  is  inferred  that  the  Zeeman 
pattern  for  lines  adjacent  to  a  band  origin  will  normally 
be  simple,  and  tho  scale  may  he  similar  to  that  for  an 
atomic  line;  that  tho  outer  lines  of  a  hand  will  have 
very  complicated  patterns,  usually  on  a  scale  too 
small  to  detect;  that  if  tho  initial  and  final  values 
of  e  are  different,  tho  outer  lines  of  a  band  will  seem 
to  bo  diffusely  broadened  in  a  magnetic  field;  and 
that  the  direction  of  rotation  for  the  Faraday  effect 
in  the  neighbourhood  of  a  band  line  will  frequently 
be  different  for  the  P  and  E  branches  of  tho  same 
hand.  A.  A.  Eldridge. 

Ratio  of  intensities  of  modified  and  unmodified 
rays  in  the  Compton  efiect.  Y.  H.  Woo  (Physical 
Rev.,  1926,  [ii],  28,  426). — Tho  intensity  ratios  for 
silver  Ka.  rays  (scattering  angle  120°)  are  :  lithium  oo, 
beryllium  8-72,  boron  7-02,  carbon  5-48,  sodium  3-04, 


magnesium  2-78,  aluminium  2-61,  silicon  2-33,  sulphur 

1- 91,  potassium  1-72,  calcium  1-71,  chromium  0-75, 

iron  0-51,  nickel  040,  copper  0-21. 

A.  A.  Eldridge. 

Disappearance  of  the  unmodified  line  in  the 
Compton  effect.  Y.  H.  Woo  (Physical  Rev., 
1926,  [ii],  28,  428 — 427). — The  unmodified  peak  is 
present,  although  faint,  in  the  scattered  radiation 
when  silver  Ka.  rays  are  scattered  by  beryllium  at 
105°  and  120°,  by  boron  at  120°  and  1353,  and  by 
carbon  at  140°.  The  results  are  not  in  accord  with 
the  theory  or  results  of  Jauncey. 

A.  A.  Eldridge. 

Intensity  distribution  in  the  Hoc-doublet  of  the 
fluorescence  X-radiation.  Y.  H.  Woo  (Physical 
Rev.,  1926,  [ii],  28,  427). — Assuming  each  component 
of  the  a-doublet  to  be  a  single  line  of  the  same  width, 
the  relative  intensities  ocj/a,  are  :  (third  order)  zino 

2- 00,  arsenic  1-98;  (fourth  order)  strontium  1-96, 

zirconium  1-96,  molybdenum  2-00,  silver  2*06,  tin 
2-00,  iodine  2-05.  A.  A.  Eldridge. 

Ionisation  potential  and  radius  of  the  atom. 
A.  S.  Eve  (Physical  Rev.,  1926,  [ii],  27,  515). — For 
the  rare  gases,  tho  ionisation  potential  is  approx¬ 
imately  inversely  proportional  to  tho  radius  of  tho 
atom,  whether  Bragg’s  or  the  kinetic  theory  value  is 
selected.  A.  A.  Eldridge. 

Critical  potentials  of  copper  by  electron 
impacts.  H.  B.  Wahlin  (Nature,  1927, 120, 585).- 
Critical  potentials  for  copper  were  observed  at  7*7, 
1-61,  3*80,  4*84,  5*65,  6*08,  6-73,  8-26,  8*73,  940, 
10*07,  and  10*91  volts;  a  critical  potential  at  2*6 
volts  does  not  correspond  with  any  spectroscopic 
transition,  and  may  he  due  to  impurity. 

A.  A.  Eldridge. 

Critical  potential  of  iodine.  V.  Kondratiev 
and  A.  Leipunski  (Z.  Physik,  1927,  44,  708 — 712). — 
eThe  critical  potential  of  molecular  iodine  has  been 
determined  by  allowing  a  narrow  beam  of  iodine 
molecules  to  flow  through  the  ionisation  space  so 
that  practically  no  iodine  molecules  come  in  contact 
with  the  emitting  filament.  The  values  so  found  are 
2*5,  3*8  (very  weak),  and  5  ±0*4  volts.  That  these 
potentials  are  due  only  to  the  iodine  molecule  has 
been  established  in  a  second  series  of  determinations 
in  which  tho  beam  of  iodine  molecules  was  heated  at 
800°  before  entering  the  ionisation  chamber.  At 
this  temperature  about  half  the  iodine  is  monatomic ; 
the  potentials  observed  were  :  1,  2*5,  5  (very  weak), 
and  6*5  volts.  Dymond  and  Kirin  have  shown  that 
4995  A.  is  the  limiting  wave-length  producing  one 
excited  and  one  neutral  iodine  atom,  and  corresponds 
with  247  volts.  The  work  of  dissociation  of  the 
iodine  molecule  corresponds  with  1*53  volts,  and  the 
transition  2P3— 2Pt  with  0*94  volt;  the  potential 
observed  at  3*5  volts  therefore  corresponds  with  the 
production  of  two  excited  iodine  atoms. 

The  observed  critical  potential  at  1  volt  in  the 
second  series  of  experiments  is  identified  with  the 
transition  2P2—2P1  in  the  iodine  atom  (0*94  volt), 
and  that  at  6*5  is  thought  to  be  the  resonance  potential 
with  tho  value  of  6*92  predicted  by  Turner  from 
spectroscopic  data  in  the  Schumann  region. 

R.  W.  Lunt. 
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Ionisation  potential  of  terbium.  L.  Rolla  and 
G.  Piccardi  (Atti  R>.  Accad.  Lineei,  1927,  [vi],  5, 
818 — 819). — The  ionisation  potential  of  terbium  deter¬ 
mined  by  the  dame  method  (of.  A.,  1926,  769)  is 
6-74  volts.  This  again  confirms  the  earlier  observ¬ 
ation  that  the  ionisation  potential  of  members  of 
the  rare-earth  group  increases  with  increasing  atomic 
number  (cf.  A.,  1926,  1187).  M.  Carlton. 

Determination  of  critical  potentials  and  the 
ionisation  potential  of  mercury  vapour.  E.  0. 
Lawrence  (Physical  Rev.,  1926,  [ii],  27,  515). — 
A  method  of  high  precision  gave  a  value  of  10-4 
(±0-5%)  volts  for  the  ionisation  potential  of  mercury 
vapour.  A.  A.  Eldbidge. 

Voltage-intensity  relations  of  mercury  lines 
below  ionisation.  D.  R.  White  and  H.  W.  Webb 
(Physical  Rev.,  1926,  [ii],  27, 243 — 244). — The  voltage- 
intensity  relationship  for  each  of  20  mercury  lines 
bet  ween  2500  and  5800  A.  is  primarily  a  function  of 
the  outer  energy  level  involved.  Abrupt  changes  of 
slope  of  the  curves  apparently  correspond  with  certain 
critical  potentials.  "  A.  A.  Eldridge. 

Ionisation  by  collision  and  a  11  photo-electric 
theory  ’’  of  the  sparking  potentials.  J.  Taylor 
(Phil.  Mag.,  1927,  [vii],  4,  505 — 511). — A  reply  to 
criticisms  by  Huxley  (this  vol.,  709)  of  the  author’s 
theory  of  sparking  potentials  (Proc.  Roy.  Soc.,  1927, 
A,  114,  73 ;  Phil.  Mag.,  1927,  [vii],  3,  753). 

A.  E.  Mitchell. 

Photoelectric  emissivity  and  sparking  poten¬ 
tials.  J.  Taylor  (Nature,  1927,  120,  477—478).— 
Evidenco  in  favour  of  the  author’s  photoelectric 
theory  of  sparking  potentials  (preceding  abstract)  is 
adduced.  A.  A.  Eldridge. 

Diffusion  of  slow  electrons  (2—30  volts)  in 
hydrogen  and  argon.  E.  Zachmann  (Ann.  Physik, 
1927,  [iv],  84,  20 — 60). — Electrons  of  velocities, 
between  30  and  11  volts  in  argon  undergo  an  increaso 
in  diffusion  with  decreasing  velocity.  Between  1 1  and 
7  volts  velocity  the  diffusion  decreases  rapidly  and 
at  6-5  volts  it  is  not  noticeable.  Between  6' 5  and 
2  volts  velocity,  no  diffusion  is  detectable.  In 
hydrogen  the  diffusion  increases  with  decrease  of 
electron  velocity  between  30  and  2  volts. 

W.  E.  Downey. 

Heats  of  condensation  of  electrons  and  positive 
ions  on  molybdenum  in  gas  discharges.  C.  C. 
Van  Voorhis  (Physical  Rev.,  1927,  [ii],  30,  318 — - 

338). — A  new  calorimetric  method  for  measuring  the 
electronic  work  function  of  a  metal  in  a  gas  discharge 
is  described.  Values  of  the  heat  of  electron  con¬ 
densation  for  molybdenum  in  argon,  hydrogen,  and 
nitrogen  are :  4-76 ;  4-04,  4-35 ;  4-77,  5-01  volts, 
respectively,  according  to  the  treatment  of  the 
surface.  The  heating  effect  on  molybdenum  due 
to  the  surface  neutralisation  of  an  argon  positive 
ion  is  about  1  volt.  The  presence  in  a  low-pressure 
gas  discharge  of  Langmuir’s  high-speed  “  secondary  ” 
electrons  is  indicated.  A.  A.  Eldridge. 

Collisions  of  the  second  kind  in  activated 
o^one.  H.  D.  Smyth  (Physical  Rev.,  1926,  [ii],  27, 
10S — 109).— With  ozone  some  experimental  evidence 
^■as  obtained  in  support  of  the  view  that  if  an  electron 


collides  with  an  activated  molecule,  the  energy  of 
activation  of  the  molecule  may  be  converted  into 
kinetic  energy  of  the  electron  by  a  collision  of  the 
second  kind.  A.  A.  Eldridge. 

Ionic  mobility  in  gaseous  mixtures.  H.  Mayer 
(Physikal,  Z.,  1927,  28,  637 — 644). — The  presence  of 
a  trace  of  impurity  in  a  gas  frequently  brings  about 
a  sudden  largo  change  in  the  mobility  of  one  ion. 
The  values  at  760  mm.  for  k+  and  the  mobilities 
in  pure,  dry  hydrogen,  have  been  determined  as 
6-00  and  10-07  cm./sec.  per  volt/cm.,  respectively. 
The  addition  of  chlorine  in  amounts  0-3,  0-9,  1-5,  and 

3- 0%  resulted  in  the  values  for  &+  of  5-55,  5-35,  4'95, 

4- 25,  respectively,  whereas  the  corresponding  values  for 
k _  were  5-15,  4-60,  4-40,  4-12.  A  large  decrease  is 
thus  shown  in  with  the  addition  of  quite  small 
amounts  of  chlorine,  but  larger  amounts  do  not 
maintain  the  rapid  alteration.  With  small  quantities 
of  chlorine  in  oxygen  the  mobility  of  the  negative 
ion  decreases  fairly  rapidly  until  tho  chlorine  con¬ 
centration  reaches  2%  and  after  this  point  it  falls  much 
more  slowly.  Water  vapour  decreases  the  mobilities 
in  oxygen.  Eor  0,  1-6,  2-4,  and  3-0%  of  water 
vapour  the  values  of  Je+  were  1-38,  1-38,  1-35,  and 
1-25,  respectively,  and  of  &_2-ll,  2-00,  1*85,  and  1-63. 
Ilydrogen-oxygcn  mixtures  have  been  investigated. 
For  2-2%  of  oxygen  h+  is  5-6,  k _  9-3 ;  for  99-3%  of 
oxygen  k+  is  1*44,  />:_  2*15.  The  results  are  discussed 
in  terms  of  the  cluster  theory.  R.  A.  Morton. 

Ionisation  in  flames  of  various  organic  sub¬ 
stances.  J.  A.  J.  Bennett  (Trans.  Faraday  Soc., 
1927,  23,  307 — 311). — To  study  the  relation  between 
ionisation  and  detonation  the  ionisation  in  flames  of 
hexane,  coal-gas,  “  B.P.  petrol,”  benzene,  pentane, 
acetone,  etc.,  and  tho  effect  of  adding  carbonyls, 
amyl  nitrite,  aromatic  bases,  halogens  and  halogen 
compounds,  and  other  substances  which  alter  the 
highest  useful  compression  ratio  of  a  fuel,  have  been 
determined.  Although  in  many  cases  knock-inducers 
increase  and  anti-knocks  decrease  tho  ionisation  of 
flames,  this  is  not  general.  Thus,  although  ionisation 
accompanies  detonation,  there  is  no  simple  relation 
between  them,  and  ionisation  does  not  appear  to  be 
either  a  cause  or  an  effect  of  detonation,  but  mainly 
a  temperature  effect.  This  is  not  in  agreement  with 
either  Wendt  and  Grimms’  theory  (B.,  1924,  856) 
or  that  of  Chareh,  Mack,  and  Boord  (B.,  1926, 
570).  M.  S.  Burr. 

Ionisation  processes  in  hydrogen,  nitrogen, 
and  argon.  K.  E.  Borsch  and  H.  Kallmann  (Z, 
Physik,  1927,  44,  565—574)  . — Previous  experiments 
(this  vol.,  60-4)  have  shown  that  the  ratio  of  the 
concentration  of  H+  ions  to  H„+  ions  formed  in 
hydrogen  is  approximately  constant  when  produced 
by  electrons  of  energies  corresponding  with  16 — 
50  volts.  The  variation  of  this  ratio  produced  by 
the  addition  of  argon,  and  by  increasing  the  ionisation 
space,  has  now  been  examined  over  a  1  :  10  pressure 
range.  At  any  given  pressure  tho  ratio  is  unaffected 
by  these  factors,  but  the  ratio  Ha+  :  H„+  is  increased 
by  increasing  the  ionisation  space  at  all  the  pressures 
examined.  These  results  show  that  the  primary 
ionisation  process  is  the  formation  of  H2+  ions  (no 
other  primary  process  takes  place  which  is  more  than 
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0-5%  of  this  process),  that  Ha*  ions  are  formed  in 
considerable  amount  according  to  the  reaction 
H2++Hj5=H3+4-H,  and  that  the  reaction  H„+  = 
H++H  takes  place  only  in  the  neighbourhood  of  the 
electrodes. 

From  measurements  of  the  ionisation  in  argon- 
hydrogen,  argon-nitrogen,  and  hydrogen-nitrogen 
mixtures  as  function  of  the  electron  energies  (14 — 19 
volts)  relative  values  of  the  ionisation  potentials 
have  been  obtained.  By  assuming  Meissner’s  recent 
value  for  argon,  15-6  volts,  computed  from  optical 
evidence  (this  vol.,  177),  the  values  16 — 16-5  and 
approximately  10-5  volts  are  assigned  to  nitrogen 
and  hydrogen,  respectively.  It.  W.  Lunt. 

Effect  of  the  medium  on  gas  ion  mobility. 
H.  A.  Erikson  (Physical  Rev.,  1927,  [ii],  30,  339— 
348). — Addition  of  carbon  dioxide  or  water  vapour 
to  the  air  through  which  air  ions  move  diminishes 
the  mobility,  that  of  hydrogen  increases  the  mobility, 
that  of  ethylene  or  chlorine  has  no  effect,  whilst  that 
of  ammonia  results  in  the  formation  of  a  single  positive 
ion  of  the  same  mobility  as  that  of  the  negative  ion, 
which  is  not  affected.  Acetylene  gives  rise  to  an  ion 
which  has  a  mobility  only  slightly  less  than  that  of 
the  initial  air  ion.  When  acetylene  remains  in  air  a 
substance  is  formed  which,  when  it  becomes  charged, 
has  a  lower  mobility.  A.  A.  Eldridge. 

Impact  of  slow  cations  on  lithium  chloride  in 
a  high  vacuum.  E.  Badareu  (Physikal.  Z.,  1927, 
28,  634 — 637). — When  canal  rays  impinge  on  a  metal 
collector  the  galvanometer  readings  increase  rapidly 
at  first  and  then  more  slowly  as  the  voltage  increases 
between  0  and  900.  If,  however,  a  surface  of  lithium 
chloride  is  used,  the  galvanometer  deflexion  becomes 
constant  at  about  500  volts  if  the  experiments  are 
conducted  in  a  high  vacuum.  On  the  other  hand, 
experiments  at  pressures  of  about  0*1 — 0-5  mm., 
instead  of  showing  deflexions  of  the  same  order  of 
magnitude  for  the  metal  and  salt  surfaces,  disclose 
wide  differences;  e.g.,  a  copper  collector  gave  at 
462  volts  a  deflexion  twenty  times  as  great  as  that 
with  a  collector  covered  with  lithium  chloride.  The 
differences  between  the  experiments  at  relatively  low 
pressure  and  with  high  vacuum  are  ascribed  to  the  fact 
that  the  emission  of  positively-charged  particles  from 
the  salt  increases  with  increasing  current  density  in 
the  exciting  current  (cf.  Volker,  A.,  1919,  ii,  43). 

R.  A.  Morton. 

Ionisation  probability  in  collisions  between 
electrons  and  atoms.  F.  M.  Penning  (Physica, 
1926,  6,  290— 297).— A  lecture. 

Chemical  Abstracts. 

Divergence  of  magnetic  electrons.  W.  Bothe 
(Z.  Physik,  1927  ,  44,  543 — 546). — A  mathematical 
analysis  of  the  effect  of  the  magnetic  moment  of 
electrons  on  the  divergence  of  a  cathode  beam. 

R.  W.  Lunt. 

Charged  state  of  atoms  before  light  emission. 
E.  Rupp  (Ann.  Physik,  1927,  [iv],  84,  154 — 160). — 
It  is  shown  that  the  majority  of  hydrogen  atoms 
emitting  light  in  canal  rays  are  positively  charged 
before  the  emission.  W.  E.  Downey. 

Luminescence  of  canal  rays.  H.  Rausch  von 
TraUBENberg  and  R.  Gebauer  (Z.  Physik,  1927,  44, 


762 — 767). — An  improved  technique  is  described  for 
examining  the  fine  structure  of  the  hydrogen  spectrum 
emitted  by  canal  rays.  The  changes  produced  as  the 
beam  moves  from  the  region  of  an  electric  field  to  a 
region  where  no  field  exists  are  recorded  and  discussed. 

R.  W.  Lunt. 

Polarisation  of  the  light  from  canal  rays.  II. 
E.  Rupp  (Ann.  Physik,  1927,  [iv],  84,  94 — 110;  cf. 
■ibid.,  1926,  [iv],  81,  615). 

Structure  of  the  radioactive  atom  and  origin  of 
the  a-rays.  (Sir)  E.  Rutherford  (Phil.  Mag., 
1927,  [vii],  4,  580 — 605). — For  the  first  time  a  theory 

of  the  structure  of  the  nucleus  of  a  radioactive  atom 
is  put  forward  and  discussed  in  terms  of  the  experi¬ 
mental  data.  In  the  radioactive  atom  one  of  the 
neutral  a-satellites  is  regarded  as  circulating  in  a 
quantised  orbit  round  the  central  nucleus.  When  for 
some  reason  this  becomes  unstable  the  satellite  escapes 
from  the  nucleus,  losing  its  two  electrons,  and  the 
electric  field  falls  to  a  critical  value.  It  escapes  as  a 
doubly-charged  helium  nucleus  with  a  velocity  which 
is  a  function  of  the  quantum  orbit  and  the  nuclear 
charge.  The  two  electrons  liberated  from  the  satellite 
fall  towards  the  nucleus  and  probably  circulate  close 
to.  the  central  nucleus  and  inside  the  region  occupied 
by  the  neutral  satellites  with  a  speed  of  the  order  of 
that  of  light.  On  the  occasion  of  one  of  these  being 
hurled  from  the  system  a  disintegration  electron 
results.  The  disturbance  of  the  neutral  satellite 
system  by  the  liberation  of  an  a-particle  or  a  swift 
electron  may  lead  to  a  rearrangement  involving  the 
transition  of  one  or  more  satellites  to  a  different 
quantum  orbit  and  the  emission  in  the  process  of 
y-rays  of  frequency  determined  by  quantum  relations. 
It  is  pointed  out  that  before  further  progress  in  the 
solution  of  the  problem  of  the  origin  of  the  y-rays 
can  be  obtained  a  knowledge  of  the  precise  frequencies 
of  the  main  y-rays  and  their  intensities  is  essential. 

A.  E.  Mitchell. 

Possible  mechanism  of  atomic  disintegration. 
G.  Piccardi  (Nature,  1927,  120,  442 — 443).— The 
“  excess  -weight  ”  (Harkins’  “  isotope  weight  ”), 
P—  2N,  where  P  is  the  atomic  weight  and  N  the 
atomic  number,  is  regarded  as  constituted  of  P—2N 
dipoles,  externally  to  the  atomic  nucleus,  formed  by 
one  positive  and  one  negative  electron  sufficiently 
close  together  to  form  an  electrically  neutral  com¬ 
plex.  For  the  inactive  gases,  and  for  zinc,  cadmium, 
and  mercury,  the  maximum  excess  weight  (that  of 
the  higher  isotope  of  each  element)  is  doubled  each 
time  a  given  atomic  structure  is  repeated,  values 
being  :  neon  2,  argon  4,  krypton  14,  xenon  28, 
radon  50,  zinc  10,  cadmium  20,  mercury  44.  These 
elements  are  also  in  maximal  positions  on  the  curve 
of  ionisation  potentials;  hence  the  excess  weight  is 
definitely  related  to  the  atomic  structure. 

A.  A.  Eldridge. 

Actinium  series  and  the  order  of  stability  of 
radioactive  isotopes.  A.  S.  Russell  (Nature, 
1927,  120,  402 — 403). — Protoactinium  is  identified  as 
the  most  stable  isotope  of  element  91  and  actinium 
as  the  second  stablest  isotope  of  element  89,  from 
relations  between  atomic  mass  and  stability  dedueible 
from  Aston’s  results  on  non-radioactive  elements.  It 
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follows  that  actinium  may  not  have  the  mass  227 
which  has  been  ascribed  to  it  by  all  of  those  who 
consider  that  the  masses  of  members  of  the  actinium 
series  are  of  odd  number ;  it  follows  also  that  the  mass 
of  protoactinium  is  233  and  therefore  that  of  actinium 
229.  On  the  basis  of  these  results  the  masses  of  all 
the  actinium  products  are  known  unless  it  can  be 
shown  either  that  one  or  more  a-particles  have  been 
overlooked  or  that  a  massive  particle  other  than  an 
cc-partiele  is  expelled  by  some  member  of  the  series. 
Two  rules,  also,  are  deducible.  (1)  For  a  radio¬ 
element  of  even  atomic  number  the  masses  of  its 
a-ray  and  of  its  (3-ray  isotopes  are  in  decreasing  order 
of  stability  when  arranged  in  the  orders  x,  x—2, 
a;— 1,  x— 4,  x —  3,  etc.,  and  x,  a'+2,  tc+1,  £+4,  £-4-3, 
etc.,  respectively,  x  being  an  even  number  and  the 
atomic  mass  of  the  stablest  isotope.  (2)  For  an 
element  of  odd  atomic  number  the  masses  are  in 
decreasing  order  of  stability  when  arranged  in  the 
same  order  as  the  (3 -ray  isotopes  of  an  element  of 
even  number.  Applied  to  the  isotopes  of  non-radio¬ 
active  elements  these  rules  are  partly  successful  only 
they  are  inapplicable  to  the  isotopes  of  tin,  magnes¬ 
ium,  and  silicon,  but  apply  better  to  those  of  xenon, 
cadmium,  mercury,  sulphur,  selenium,  krypton, 
neodymium,  and  lead.  On  the  theory  put  forward 
the  end-product  of  the  actinium  series  has  a  mass 
of  209.  A.  S.  Russell. 

Radioactive  haloes.  Possible  identification  of 
“  hibernium.'’  A.  S.  Russell  (Nature,  1927,  120, 
545 — 546). — Observations  of  Joly  (Proc.  Roy.  Soc., 
1922,  A,  102,  682)  and  of  Iimori  and  Yoshimura  (A., 
1926,  990)  on  the  rings  of  radioactive  haloes  are  con¬ 
sidered  in  the  light  of  Marckwald  and  Russell’s  work  ( A. , 
1911,  ii,  360)  on  the  alteration  of  radioactive  minerals 
by  agencies  like  percolating  water  and  of  Russell’s  view 
(preceding  abstract)  of  the  atomic  masses  of  the 
products  of  the  actinium  disintegration  series.  Iimori 
and  Yoshimura  ascribed  their  2-haloes,  Joly’s  X- 
haloes,  and  possibly  Joly’s  so-called  radon  haloes  to 
the  products  of  the  actinium  series.  They  regard  the 
actinium  series  as  independent  of  the  uranium- 
radium  series ;  two  inner  rings  sometimes  found  in 
2-haloes  are  ascribed  by  them  to  two  uranium 
isotopes  at  the  head  of  the  actinium  series.  The 
author  criticises  this.  If  uranium  minerals  have  been 
altered  by  chemical  agencies  in  the  past,  different 
radioactive  products  may  have  been  isolated  from 
the  rest;  depending  on  their  solubility,  etc.  From 
these  products  three  different  kinds  of  haloes  should 
result :  the  uranium  halo  resulting  from  uranium  or 
ionium  or  radium,  the  actinium  halo  resulting  from 
protoactinium,  and  a  lead  halo  resulting  from  the 
end-product  of  the  actinium  series  if  it  should  be 
feebly  radioactive.  Similarly  from  thorium  minerals 
two  haloes  may  be  obtained  :  the  thorium  halo  and 
a  lead  halo  due  to  a  possible  feebly  radioactive  end- 
product.  It  is  concluded  that  the  radius  of  the  ring 
made  by  the  a-particles  from  the  thorium  end- 
product  (mass  208)  should  be  smaller  than  that  from 
the  actinium  end-product  (mass  209).  The  hibernium 
ring  is  ascribed  to  the  first  of  these ;  an  unnamed  ring 
discovered  by  J oly  to  the  second.  Some  2-haloes  are 
ascribed  to  protoactinium  isolated  from  uranium 


minerals;  other  2-haloes  and  Z -haloes  to  proto¬ 
actinium  and  lead  separated  either  from  uranium  or 
uranium-thorium  minerals.  There  is  no  need  to 
regard  hibernium,  as  did  Rosseland  (Nature,  1922, 
109,  711),  as  a  radioactive  element  of  atomic  number 
approximately  40.  If  the  views  put  forward  are 
correct  the  radioactive  series  are  partly  extended  to 
mercury;  hibernium  is  identified  as  thorium-O. 

A.  S.  Russell. 

Mode  of  disintegration  of  radium-1?,  -E,  and 
S.  Kikuchi  (Japan.  J.  Rhys.,  1927,  44,  143—158), — 
The  tracks  of  rays  from  an  equilibrium  mixture  of 
radium  -D,  -E,  and  -F  have  been  examined  by  the 

Wilson  cloud  method.  Each  atom  of  radium-Z 
emits  one  (3-particle  only  on  disintegrating,  and  the 
heterogeneous  nature  of  the  p-particles  so  produced 
cannot  be  traced  to  encounters  with  planetary  elec¬ 
trons.  The  (3-particles  from  radium-D  arc  of  second¬ 
ary  origin;  this  substance  emits,  in  addition  to 
radiation  of  0-264  A.,  radiation  of  mean  wave-length 
0-4  A.  which  is  possibly  homogeneous ;  the  L-radiation 
of  this  element  was  also  detected.  R.  W.  Lust. 

Ionisation  produced  by  radon  in  spherical 
vessels.  G.  Glockler  (J.  Physical  Chem.,  1927, 
31,  1322 — 1331). — Theoretical.  A  comparison  is 
made  of  the  ionisation  produced  by  radon  and  its 
decomposition  products  as  calculated  by  the  average 
path  law  (cf.  Lind,  A.,  1912,  ii,  1027)  and  by  the 
method  of  Mund  (A.,  1925,  ii,  732).  For  spherical 
vessels  of  a  diameter  up  to  10  cm,,  the  two  methods 
give  similar  results,  which  are  also  in  agreement  with 
the  experimental  value  obtained  by  Lind  (A.,  1919, 
ii,  210).  Anew  derivation  of  Mund’s  original  equation 
is  given,  but  the  assumption  that  the  whole  of  the 
radium- A  and  the  radium-C  decomposes  on  the  wall 
of  the  vessel  is  modified.  Using  the  experimental 
value  of  Lind  and  Bard  well  (A.,  1924,  ii,  11)  for  the 
average  path  (0-61  X  radius  of  the  reaction  vessel),  it 
is  calculated  that  30%  of  the  radium-A  and  7%  of 
the  radium-C  decompose  in  the  gaseous  phase. 
Mund’s  efficiency  factor  is  recalculated  on  this  basis 
and  the  new  values  are  tabulated. 

L.  S.  Theobald. 

Scattering  of  a-particles  by  helium.  (Sir)  E. 
Rutherford  and  J.  Chadwick  (Phil.  Mag.,  1927, 
[vii],  4,  605 — 620). — Investigations  of  the  collisions 
of  a-particles  with  helium  have  shown  that  in  general 
the  collision  relations  for  these  particles  are  similar 
to  those  representing  the  collisions  between  a-particles 
and  hydrogen  nuclei.  For  large  collision  distances 
the  forces  between  the  particles  are  given  by  Coulomb’s 
law,  but  with  closer  approaches  (less  than  3-5  X  1(H3 
cm.  for  central  collisions  and  less  than  14x  10~13  cm. 
for  glancing  collisions)  powerful  additional  forces  are 
involved.  It  is  suggested  that  these  additional 
forces  originate  in  the  magnetic  fields  of  the  nuclei. 

At?  MtTGWUT  T 
*  JLjU  *  AyX  L  A  L  JtX  XLt  LL  » 

Probability  law  and  the  a-particle  emission  of 
polonium.  W.  Kutzner  (Z.  Physik,  1927,  44, 
655 — G83;*cf.  A.,  1924,  ii,  226). — The  a-particle 
emission  of  polonium  has  been  re-examined,  and  it  is 
found  that  Bateman’s  expression  for  the  time  prob¬ 
ability  of  emission  gives  values  of  the  emission 
probability  the  agreement  of  which  with  experiment 
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diminishes  as  the  thickness  of  the  polonium  prepar¬ 
ation  is  increased.  The  discrepancies  cannot  be 
accounted  for  by  recoil  atoms,  and  are  thought  to  be 
due  to  impurities  in  the  polonium  preparation  which 
impede  the  emission  of  the  true  total  emission  of 
polonium.  R.  W.  Lunt. 

Scattering  and  absorption  of  the  y- rays  of 
radium.  H.  M.  Cave  and  J.  A.  Gray  (Physical 
Rev.,  1926,  [ii]  27,  103). — y-Rays  filtered  through 
2  cm.  of  lead  have  an  effective  wave-length  in  the 
neighbourhood  of  0-012  A.  A.  A.  Eldridge. 

Internal  conversion  of  y-rays.  (Miss)  B. 
Swirles  (Proc.  Roy.  Soc.,  1927,  A,  116,  491—500). — 
Theoretical.  The  results  of  Ellis  and  Wooster  (this 
vol.,  393)  are  discussed  on  the  lines  of  quantum 
mechanics.  An  expression  is  obtained  for  the 
coefficient  of  absorption  in  the  If -levels. 

W.  E,  Downey. 

Variation  of  radioactivity  of  hot  springs.  K. 
Siiiratori  (Sci.  Rep.  Tohoku  Imp.  Univ.,  1927,  16, 
613 — 620). — A  comparison  is  made  between  the  radio¬ 
activity  of  a  number  of  hot  springs  in  Japan  before 
and  after  a  period  of  eleven  or  twelve  years  during 
which  earthquakes  have  taken  place.  Changes  in 
temperature  are  also  recorded.  M.  S.  Burr. 

Transmutation  of  elements.  A.  Suits  (Nature, 
1927, 120,  475 — 476). — Renewed  experiments  indicate 
that  the  mercury  found  in  the  earlier  experiments,  in 
which  a  discharge  was  maintained  between  lead 
electrodes  under  carbon  disulphide,  originated  partly, 
if  not  entirely,  from  the  carbon  disulphide.  Thus 
there  is  still  no  conclusive  evidence  of  the  reproducible 
conversion  of  lead  into  mercury.  A.  A.  Eldridge. 

Failure  of  the  mercury-to-gold  transmutation 
experiment.  H.  H.  Sheldon  and  R.  S.  Estey 
(Physical  Rev.,  1926,  [ii],  27,  515). — A  repetition  of 
Miethe’s  experiments  failed  to  produce  any  trans¬ 
muted  gold.  A.  A.  Eldridge. 

Radiation  arising  from  the  formation  of 
helium  from  hydrogen.  G.  E.  M.  Jadncey  and 
A.  L.  Hughes  (Physical  Rev.,  1926,  [ii],  27,  509). — 
Four  processes  are  considered  :  (1)  The  protons  and 
electrons  initially  at  rest  produce  a  helium  nucleus 
recoiling  in  the  opposite  direction  of  the  quantum. 
(2)  The  protons  and  electrons  all  initially  having 
velocity  (3c  produce  a  helium  nucleus  at  rest.  (3)  One 
proton  with  velocity  pc  meeting  3  protons  and  2  elec¬ 
trons  at  rest  produces  a  helium  nucleus  at  rest. 
(4)  One  electron  with  velocity  pc  meeting  4  protons 
and  one  electron  at  rest  produces  a  helium  nucleus  at 
rest.  In  (1),  (2),  and  (3),  X=0-0004  A.;  in  (4), 
X=0-0008  A.  In  (1)  and  (2),  p=0-003;  in  (3),  p= 
0-03;  in  (4),  p=0-9995.  The  reverse  of  (4)  is  the 
photo-electric  effect.  By  analogy  with  X-rays, 
0-004  A.  and  0*0008  A.  may  be  considered  as  critical 
absorption  wave-lengths.  A.  A.  Eldridge. 

Radiation  from  the  mutual  annihilation  of 
protons  and  electrons.  A.  L.  Hughes  and 
G.  E.  M.  Jattncey  (Physical  Rev.,  1926,  [ii],  27, 
509 — 510). — The  collision  of  two  electrons  and  one 
proton  results  in  a  recoil  electron  moving  with  a 
minimum  velocity  0-9999995c  and  a  quantum  of 
wave-length  2-6  xlO'5  A.,  or  less.  The  collision  of 


two  protons  and  one  electron  results  in  a  recoil  proton 
moving  with  a  minimum  velocity  0-6c  and  a  quantum 

of  wave-length  1-9  X  io-s  A.  or  less. 

A.  A.  Eldridge. 

Application  of  Schrodinger’s  wave  functions  to 
the  calculation  of  transition  probabilities  for  the 
principal  series  of  sodium.  Y.  Sxtgiura  (Phil. 
Mag.,  1927,  [vii],  4,  495 — 504). — In  accordance  with 
the  result  of  Kramers  (Z.  Physik,  1926,  39,  828) 
that  a  rational  first  approximation  to  the  quantum- 
mechanical  calculation  may  be  obtained  by  using  an 
orbital  model  fixed  by  the  usual  quantum  conditions, 
if  in  these  half-number  values  are  introduced  for  the 
radial  and  azimuthal  quantum  numbers,  the  proper 
functions  according  to  Schrodinger  (Ann.  Physik, 

1926,  [iv],  79,  361)  have  been  found  for  the  3lf  32, 
and  4,  states  of  the  sodium  atom.  These  functions 
have  then  been  used  for  the  calculation  of  the  trans¬ 
ition  probabilities  and  the  number  of  dispersion 
electrons  for  the  principal  series  of  sodium.  The 
result  so  obtained  for  each  D-line  of  sodium  is  in  close 
agreement  with  that  deduced  from  the  experimental 
results  of  Minkowski  (A,,  1926,  650). 

A.  E.  Mitchell. 

Intensities  in  the  secondary  spectrum  of 
hydrogen  at  various  temperatures.  J.  C. 
McLennan,  H.  Grayson-Smith,  and  W.  T.  Collins 
(Proc.  Roy.  Soc.,  1927,  A,  116,  277— 312).— The 
intensities  of  the  lines  of  the  secondary  spectrum  of 
hydrogen  have  been  studied.  A  specially  constructed 
discharge  tube  was  arranged  in  a  liquid-air  flask 
with  the  capillary  vertical.  Special  precautions  were 
taken  to  obtain  pure  hydrogen.  Photographs  were 
taken  at  the  ordinary  temperature  and  at  the  tem¬ 
perature  of  liquid  air,  nothing  else  being  varied.  The 
intensities  were  obtained  by  a  Moll  self-registering 
microphotometer  and  most  of  the  lines  measured  by 
Merton  and  Barratt  were  examined.  Richardson’s 
series  system  is  thereby  included  and  the  variation  of 
intensity  with  temperature  is  in  good  agreement  with 
theory.  The  alternation  of  intensity  between  the 
odd  and  the  even  members  of  the  series  was  observed. 
Other  regularities  have  been  examined  and  are 
discussed.  W.  E.  Downey. 

Intensity  distribution  among  the  lines  of 
certain  bands  in  the  spectrum  of  the  hydrogen 
molecule.  O.  W.  Richardson  (Proc.  Roy.  Soc., 

1927,  A,  116,  484 — 491). — Theoretical.  The  results 

of  McLennan,  Grayson-Smith,  and  Collins  (preceding 
abstract)  are  discussed.  W.  E.  Downey. 

Bands  in  the  secondary  spectrum  of  hydrogen. 
II.  H.  S.  Allen  and  I.  San  deman  (Proc.  Roy.  Soc., 
1927,  A,  116,  312—327;  cf.  this  vol.,  394).— Theoret- 
ical.  Further  work  on  the  system  attributed  to 
triatomic  hydrogen  is  described.  Further  bands 
have  been  added  and  it  is  concluded  that  these  arc 
only  the  strongest  in  an  extensive  system.  The 
spacing  in  groups  with  a  difference  of  92  wave- 
numbers  is  not  attributed  to  the  vibration  quantum 
number  but  possibly  is  dependent  on  a  new  quantum 
number.  W.  E.  Downey. 

Interpretation  of  the  continuous  spectrum  of 
hydrogen.  Y.  Takahashi  (Japan.  J.  Phys.,  1927, 
4,  103 — 108). — It  is  claimed  that  the  difficulties 
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■which  face  the  explanation  of  this  spectrum  by 
Bohr’s  theory  are  obviated  by  assuming  that  it 
arises  from  the  recombination  of  two  hydrogen  atoms 
of  which  one  at  least  is  excited.  It.  W.  Lent. 

Hydrogen  band  spectrum  in  the  extreme 
ultra-violet.  T.  Horn  (Z.  Physik,  1927,  44,  834— 
854). — The  band  spectrum  of  hydrogen  excited  by 
the  glow  discharge  has  been  examined  with  a  vacuum 
spectrograph  of  dispersion  8-28  A.  per  mm.  in  the 
range  1027 — 1249  A.  A  large  number  of  lines  have 
been  recorded,  and  arranged  according  to  the  term 
scheme  of  Dieke  and  Hopfield.  The  moment  of 
inertia  of  the  hydrogen  molecule  in  the  normal  state 
is  found  to  be  4-07  xlCH1  g.  cm.2,  and  the  nuclear 
spacing  0-75 xl0~8  cm,;  for  the  excited  state  the 
corresponding  values  are  9-2  x  10~n  g.  cm.2  and  1-06  x 
10-8  cm.  R.  W.  Lent. 

Structure  of  the  hydrogen  molecule.  H.  C. 
Urey  (Physical  Rev.,  192G,  [ii],  27,  800).— Dicke’s 
and  Takahashi’s  arrangements  of  the  Fulcher  hands 
of  hydrogen  are  reconsidered.  It  is  assumed  that  the 
molecule  is  symmetrical  about  the  median  plane,  and 
that  it  has  no  angular  momentum  in  the  electron 
system.  It  appears  necessary  to  assign  the  steady 
states  involved  to  the  vibration  electron  orbits  of  the 
median  plane.  This  would  give  no  first-order  Zee- 
man  effect  as  required,  and  a  diamagnetic  model  for 
the  normal  state.  A.  A.  Eldeidge. 

Structure  of  the  hydrogen  molecule  ion.  H.  0. 
Urey  (Physical  Rev.,  1926,  [ii],  27,  800 — 801).— 
The  energy  levels  of  the  vibrational  model  of  the 
hydrogen  molecule  ion  have  been  calculated,  including 
the  energy  contributed  by  the  vibration  and  rotation 
of  the  nuclei.  The  emitted  bands  should  consist  of 
single  band  systems,  each  band  having  a  zero  branch 
only.  A.  A.  Eldridge. 

Combinations  in  the  ultra-violet  spectrum  of 
the  hydrogen  molecule.  G.  H.  Dieke  and  J.  J. 
Hopfield  (Physical  Rev.,  1926,  [ii],  28,  849). — 
Between  1050  and  1650  A.  there  are  two  systems  of 
bands  degraded  towards  the  red,  and  all  are  of  similar 
structure ;  they  have  the  same  final  states,  which  are 
the  states  of  lowest  energy  of  the  hydrogen  molecule. 
The  first  system  includes  a  progression  which,  in  a 
mixture  of  argon  and  hydrogen,  appears  without  the 
rest  of  the  spectrum.  In  the  initial  electronic  state 
of  this  system  the  nuclei  are  more  tightly  bound  than 
in  the  initial  state  of  the  other  system,  although  their 
distance  apart  is  larger.  A.  A.  Eldridge. 

Zero-zero  band  of  the  second  positive  band 

spectrum  of  nitrogen.  G.  Nakamura  (Japan. 
J.  Phys.,  1927,  4,  109 — 117). — The  band  has  been 
analysed  by  examining  the  spectrum  of  a  low-tension 
arc  in  nitrogen  between  tungsten  electrodes.  It  is 
found  that  the  formula}  of  Zeib  and  Lewis  (Z.  wiss. 
Phot.,  1922,  21,  1)  are  not  applicable  to  the  high 
members  of  the  band  lines.  R.  W.  Lent. 

Structure  of  the  atmospheric  absorption  bands 
of  oxygen.  G.  II.  Dieke  and  H.  D.  Babcock  (Proc. 
Nat.  Acad.  Sci,  1927,  13,  670— 677).— The  lines  in 
the  A -band  (7624-493—7594-970)  and  the  A'-band 
(7622-998—7603-212),  the  B-band  (6386-743— 
6369-626),  and  the  a-band  (6289-397—6277-533)  have 


been  remeasured  and  Rowland’s  values  for  the  a'-band 
have  been  corrected  by  subtracting  0-216  A.,  so  that 
the  wave-lengths  given  are  all  expressed  on  the  neon 
scale.  The  empirical  structure  of  the  bands  is  worked 

out  in  the  form 


P,(j> 

&0> 


~-F,  0> 
-Fi'ij)- 


■F"{j 


■  i)/’ 


which  makes  the  bands  analogous  to  other  well- 
known  bands.  The  significance  of  the  empirical 
structure  is  not  fully  elucidated,  but  the  relation 
B=7s/8r2cJ  leads  to  values  for  the  moment  of  inertia 
J  for  the  02  molecule  in  the  normal  and  in  the  excited 
state  of  19-27  and  19-93 XlO-40,  respectively,  corre¬ 
sponding  with  1‘205  and  1"225  x  10"8  cm.  as  distances 
between  the  nuclei  in  the  two  states. 

R.  A.  Morton. 

Half-integral  vibrational  quantum  numbers 
and  rotational  energy  data  for  tlie  MgH  bands. 
W.  W.  Watson  (Physical  Rev.,  1926,  [ii],  27,  801).— 
The  magnitude  of  the  isotope  effect  in  the  5211  A. 
band  accords  with  the  assumption  that  and 

n"—\\  the  zero  points  of  this  band  system  are 
represented  by  the  equation  v — 19217  +  (1603-5?i' — 
34-75?t'2)-(1493-5n"-31-25»"2),  where  n'  and  n" 
assume  half-integral  values  from  1  to  31.  For  the 
final  state  in  the  521 1  A.  band,  the  rotational  energy 
F— Bm2+D?ft4+Em6,  where  m=j  +  §— e  (e=0-47). 
The  presence  of  aKramers  and  Pauli  effect  is  indicated. 
The  value  of  s  for  tho  initial  state  is  approx.  0-43. 

A  A.  Eldridge. 

Fine  structure  of  the  4842  A.  band  of  AlO. 
W.  C.  Pomeroy  (Physical  Rev.,  1926,  [ii],  27,  640). — 
The  doublet  separation  of  band  lines  is  represented  as 
a  function  of  k  (a  half  integer  representing  the 
resultant  molecular  momentum)  of  the  initial  state 
for  both  P  and  R  branches  by  the  equation  Av~ 
0-0116&-f-12xl0‘8A;3—  7xlO~11B1.  Attributing  the 
doublets  to  a  double  energy  level  in  the  initial  state, 
(F')  +-  =  (0-6019  ±  6  X  10-s)ro2  -  (1-1630  x  10'6±  3-5  x 
10-11)wi4+0-54xl0-12mG,  where  m—k- 0-0074± 
0-00482;  (E")=0-63S6»i2-l-1094x  10  °m4-0-43X 

10~12m6— 5-2  x  10-18wi8.  A.  A.  Eldridge. 


Colouring  of  glass  [containing  manganese] 
in  ultra-violet  light.  G.  L.  Cross  (Physical  Rev., 
1926,  [ii],  27,  108). — The  effective  light  has  a  wave¬ 
length  only  slightly  greater  than  2900  A,,  the  absorp¬ 
tion  limit  of  the  glass.  The  tinting  takes  place  only 
near  the  surface,  and  is  hastened  by  heating.  De- 
colorisation  is  accelerated  by  heat  or  visible  light. 

A.  A.  Eldridge. 

Band  spectrum  of  silicon  fluoride.  R.  G. 
Johnson  and  H.  G.  Jenkins  (Proc.  Roy.  Soc.,  1927, 
A,  116,  327 — 351). — Tho  discharge  through  silicon 
fluoride  has  been  examined.  Purified  and  dry  silicon 
fluoride  was  streamed  through  a  discharge  tube  at 
1  mm.  pressure.  The  discharge  is  of  a  strong  blue 
colour,  due  to  a  system  of  intense  bands  in  the  blue 
region.  Several  groups  of  hands  have  been  measured, 
some  being  favoured  by  high  current  density,  others 
by  low.  Special  precautions  were  taken  to  eliminate 
impurities  and  it  is  concluded  that  the  bands  aro 
due  to  SiF4.  The  structures  of  the  a-,  p-,  and  y- 
systeras  of  bands  have  been  determined.  The  heat 
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of  dissociation  as  calculated  from  the  vibrational  states 
is  found  to  bo  116,000  g,-eal.  W.  E.  Downey. 

Structure  of  Fraunhofer's  lines  and  the 
dynamics  of  the  sun’s  chromosphere.  A. 
Unhoi.d  (Z.  Pbysik,  1927,  44,  793 — 809). — From  an 
analysis  based  on  the  theory  of  dispersion  and  on 
Schwarzschild’s  theory  of  radiation  equilibria,  and  by 
making  the  assumption  that  the  partial  pressure  of 

calcium  in  the  chromosphere  is  5  X 10 . 8  atm.,  which  is 

in  satisfactory  agreement  in  order  of  magnitude  with 
St.  John’s  data  (Astrophys.  J.,  1910,  32,  36),  the 
structure  of  the  H-  and  A -lines  of  the  singly-ionised 
calcium  atom  in  the  chromosphere  has  been  deduced. 

R.  W.  Lunt. 

Photochemical  absorption  of  iron  salts.  J. 
Plotnikov  and  M.  Karschulin  (Z.  Elektrocliem., 
1927,  33,  212 — 217). — The  absorption  bands  of 
potassium  ferricyanide  and  of  green  and  brown 
ferric  ammonium  citrate  extend  into  tho  infra-red, 
but  the  region  of  photochemical  sensitiveness  does 
not  extend  into  the  infra-red.  Tho  use  of  gelatin 
coated  on  glass  instead  of  sized  paper  as  the  medium 
for  the  light-sensitive  substances  results  in  a  shift  of 
the  sensitivity  maximum  towards  the  longer  wave¬ 
lengths  and  an  alteration  in  the  general  sensitivity. 
The  results  indicate  the  invalidity  of  the  Einstein 
photochemical  equivalent  law.  A  simple  method  of 
demonstrating  the  photochemical  absorption  is  given. 
The  photochemically  active  region  of  “  Ozalid  ” 
paper  extends  from  4750  to  2470  A.,  with  a  maximum 
at  4000  A.  W.  Clark. 

Absorption  spectra  of  aragonite  and  strontian- 
ite  in  the  near  infra-red.  F.  I.  G.  Rawlins  and 
E,  K.  Rideal  (Proc.  Roy.  Soc.,  1927,  A,  116,  140 — 
152;  cf.  this  vol.,  5). — The  absorption  spectra  of 
aragonite  and  strontianite  have  been  examined  in  the 
near  infra-red  by  means  of  two  types  of  apparatus : 
(a)  an  infra-red  spectrometer,  thermopile,  and  moving- 
magnet  galvanometer  of  the  Hill-Downing  pattern, 
and  (6)  an  infra-red  spectrometer  (Littrow  principle) 
and  a  modified  Boys  radiomicrometer.  From  the 
results  it  has  been  found  possible  to  compare  the  two 
allotropic  modifications  of  calcium  carbonate,  and  the 
bi-axial  crystals  of  the  alkaline- earth  carbonates.  In 
the  former  case,  definite  displacements  of  the  three 
fundamental  frequencies  of  the  carbonate  ion  occur  in 
tho  two  crystal  forms.  From  the  overtones  of  the 
fundamental  at  7  ;x  it  is  shown  that  the  frequencies 
do  not  follow  the  order  sq,  2vv  3iq,  but  that  a  correc¬ 
tion  must  be  used  analogous  to  the  Kratzer  correction 
for  an  harmonic  coupling  in  gases  (Z.  Physik,  1920, 
3,  289).  This  correction  is  greatest  for  the  less 
symmetrical  form  of  calcium  carbonate.  In  the  bi¬ 
axial  group,  it  appears  that  whereas  at  the  absorp¬ 
tion  wave-lengths  increase  with  the  molecular  volume, 
the  reverse  holds  for  the  bands  at  v2  and  v3,  and  the 
same  is  true  for  ealcite  and  aragonite.  The  values  of 
have  been  determined  for  the  various  bands 
with  tho  help  of  Schaefer’s  data  for  (cf.  this 
vol.,  5).  These  are  generally  positive,  in  confirm¬ 
ation  of  Schaefer’s  results,  but  are  smaller  than  the 
values  obtained  by  him.  L.  L.  Bircumshaw. 

Theory  of  colour  on  the  basis  of  molecular 
strain.  II.  S,  Dutt  (J.  Indian  Chem,  Soc.,  1927, 


4,  99 — 109 ;  cf.  A.,  1926,  830). — The  results  of  a 
study  of  the  absorption  spectra  of  a  number  of 
coloured  substances  are  found  to  be  in  agreement 
with  their  unsaturation  as  measured  by  the  ease  of 
hydrogenation  in  the  presence  of  hydrogen  and 
colloidal  palladium.  In  benzene  derivatives,  a 
cliromophore  is  regarded  as  a  seat  of  strain  which 
may  be  partly  absorbed  by  dynamic  equalisation  in 
the  ring,  unless  the  structure  is  made  static  by  tho 
introduction  of  an  auxochrome.  The  latter  point  is 
illustrated  by  the  comparison  of  the  absorption 
spectrum  of  alizarin  (dynamic  structure)  with  that  of 
the  potassium  salt  (static,  quinonoid  structure).  The 
loading  effect  of  substituents  in  dyes  on  their  absorp¬ 
tion  spectra  is  shown  to  be  the  greater,  the  nearer 
the  substituent  is  to  the  point  of  strain. 

G.  A.  C.  Gough. 

Theory  of  colour  on  the  basis  of  molecular 
strain.  III.  Decomposition  of  dyes  under  the 
influence  of  solar  radiation.  K,  K.  Barat  and 

5.  Dutt  (J.  Indian  Chem.  Soc.,  1927,  4,  265—270; 
cf.  A.,  1926,  830,  and  preceding  abstract). — The 
absorption  spectra  of  aqueous  solutions  of  a  number 
of  typical  dyes  have  been  determined  during  various 
stages  of  bleaching  by  solar  radiation.  The  measure¬ 
ments  indicate  that  the  dyes  are  decomposed  to 
colourless  substances  without  the  intermediate  form¬ 
ation  of  less  coloured  substances.  In  accordance 
with  the  authors’  theory,  the  dyes  which  absorb  the 
longer  wave-lengths  decompose  most  rapidly. 

G.  A.  C.  Gough. 

Vibration  frequencies  of  organic  compounds. 
W.  Herz  (Z.  anorg.  Chem.,  1927,  166,  110 — 112). — 
The  vibration  frequencies  of  the  molecules  of  numerous 
organic  compounds  have  been  calculated  by  the 
method  previously  applied  to  inorganic  compounds 
(this  vol.,  817).  The  frequency  decreases  on  ascending 
a  homologous  series  and  when  hydrogen  is  replaced  by 
the  halogens,  and  for  analogous  compounds  with  the 
same  number  of  carbon  atoms  is  greatest  for  the  one 
containing  a  triple  linking  and  smallest  for  that  with 
single  linkings  only.  R.  Cutiiill, 

Series  due  to  halogens  in  infra-red  absorption 
spectra  of  organic  compounds.  J.  W.  Ellis 
(Physical  Rev.,  1926,  [ii],  27,  639). — The  absorption 
spectra  of  methylene  dichloride  and  chloroform  con¬ 
tain,  in  addition  to  the  C-H  series,  bands  which  fit  a 
linear  series  starting  at  16-8  p,  and  bands  accounted 
for  by  combinations.  Similar  bands  are  observed 
with  methylene  dibromide  and  bromoform  (17-2  |x) 
and  with  methyl  iodide  and  methylene  di-iodide 
(17-5  (x),  as  well  as  with  more  complex  molecules  con¬ 
taining  halogen  and  hydrogen  atoms,  but  not  with 
carbon  tetrachloride  or  tetrachloroethylene. 

A.  A.  Eldridge. 

Spectrochemical  studies  of  hydroxyazo-com- 
pounds.  IV.  T.  Uemura  and  S.  Tabei  (Bull. 
Chem.  Soe.  Japan,  1927,  2,  229 — 236;  ef.  this  vol., 
396). — The  absorption  spectra  of  neutral  and  alkaline 
solutions  of  the  dyes  obtained  by  coupling  diazotised 
toluidines  with  each  of  the  three  cresols  have  been 
examined.  The  colour  changes  observed  on  addition 
of  alkali  are  due  to  the  change  of  the  substance  from 
the  A-  to  the  is! -form.  There  is  but  one  absorption 
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band  when  the  hydroxy]  group  in  the  eresol  ring 
occupies  the  p-position  with  respect  to  the  azo- 
group,  and  two  when  it  occupies  the  o-position. 
Comparison  of  the  present  absorption  curves  with 
those  of  the  corresponding  hydroxy  azobenzenes  and 
benzeneazoeresols  shows  that  the  methyl  group  has 
a  hyperchromic  influence  only  when  introduced  into 
a  non-methylated  compound.  The  effect  of  a  methyl 
group  is  apparently  independent  of  its  position. 

J.  S.  Carter. 

Absorption  of  ultra-violet  rays  by  the  ten 
isomerides  of  dicbloronaphthalene.  H.  De 
Laszlo  (Compt.  rend.,  1927,  185,  599— 601).— The 
absorption  curves  and  m.  p.  of  the  ten  dichloro- 
naplithalenes  fall  into  three  groups  according  as  the 
chlorine  atoms  are  in  the  a  a-,  (3(3-,  or  a  (3-positions. 
As  with  the  p-substituted  benzene  derivatives,  the 
m.  p.  are  highest  when  the  substituents  are  sym¬ 
metrically  placed,  and  as  far  apart  as  possible.  With 
the  exception  of  that  of  the  1  : 2-compound,  the 
spectra  all  show  a  large  electronic  interval  in  the 
region  of  about  1420  cm,-1,  and  this  is  most  clearly 
marked  with  the  3(3-  and  a p -derivatives.  The 
absorption  bands  of  the  vapours  indicate  two 
different  states  of  electronic  activation.  J.  Grant. 


Infra-red  absorption  of  fluids.  E.  N.  Gat  on 
(Z.  Physik,  1927,  44,  600— 602).— If  vc  denotes  a 
characteristic  infra-red  frequency  of  a  liquid  defined 
so  that  u  ~2nrrc,  where  u  is  the  velocity  of  a  molecule 
of  mass  to  in  orbital  rotation  at  a  radius  r  about  its 
centre  of  gravity,  then  mr2rc2= constant  x  T,  where 
T  is  the  temperature  of  the  liquid.  Since  Stefan’s 
law  gives  PFy=constantX  T,  where  P  is  the  internal 
pressure  and  VT  the  molecular  volume  of  the  fluid, 
the  above  expression  can  be  written  mrVc2= constant  x 
Fr/Pr,  where  p  is  the  coefficient  of  compressibility. 
By  substituting  m  =  MjN  and  r  =  constant  X  tyV?, 
where  N  is  Avogadro’s  number,  the  following  ex¬ 
pression  for  vc  is  obtained:  ?,.==&( FjA/Jfp)*,  where 
the  constant  fc=0-34xl012.  The  values  of  vc  have 
been  thus  calculated  for  the  following  substances  : 
benzene,  toluene,  o-,  m-,  and  p- xylene,  hexane, 
mesitylene,  chloroform,  and  chlorobenzene.  The 
values  so  obtained  agree  fairly  well  with  those 
calculated  from  known  spectroscopic  data  by  Marion’s 
equation  (A.,  1925,  ii,  1025)  for  the  frequency  v,-  of 
the  absorption  bands :  v{=vcy'n,  where  n  is  an 
integer  and  vc  an  infra-red  frequency  which  is  identi¬ 
fied  with  that  defined  by  the  author. 

R.  W.  Lunt. 

Time  interval  between  excitation  and  emission 

for  fluorescein.  L.  G.  Hoxton  and  J.  W.  Beams 
(Physical  Rev.,  1920,  [ii],  27,  245). — The  time 
elapsing  between  the  beginning  of  incidence  and  the 
beginning  of  fluorescence  emission  was  3-24-0*3  X 10'8 
sec.  for  an  aqueous  solution,  and  3-7±0-4x  10~8  sec. 
for  an  alcoholic  solution,  of  fluorescein  containing 
2*5xl0'sg.  perc.c.  A.  A.  Eldridge. 

Absorption  and  fluorescence  of  silver  bromide 
and  of  silver  chloride  vapour.  J.  Franck  and  H. 
Kuiin  (Z.  Physik,  44,  607 — 614). — From  an  analysis 
the  absorption  and  fluorescence  spectra  of  the 
vapours  of  silver  bromide  and  chloride  it  is  shown 
that  the  size  of  the  nuclear  vibrational  quanta  de¬ 


creases  with  increasing  quantum  number,  and  that 
therefore  in  the  vapour  state  the  molecules  of  these  sub¬ 
stances  are  compounds  of  atoms,  as  has  been  estab¬ 
lished  previously  for  silver  iodide.  R.  W.  Lunt. 

Fluorescence  yield  of  solutions  [of  sodium 
fluorescein].  S.  Szczeniovskt  (Bull.  Int.  Acad. 
Polonaise,  1927,  A,  127— 174).— The  absorption 
spectra  of  solutions  of  sodium  fluorescein  in  glycerol 
and  in  water  have  been  determined  over  the  range 
4000—60001.  by  a  photo-electric  method.  The 
curves  exhibit  maxima  at  4850 — 4900  A.  and  absorp¬ 
tion  coefficients  near  600,  whilst  an  inflexion  near 
4600  A.  shows  itself  most  clearly  in  the  glycerol 
solutions ;  it  is  considered  that  the  observed  curve  is 
due  to  the  summation  of  at  least  two  simple  bands. 
Over  the  concentration  range  1 X 1CH — 8  X  10"4  g./ 
litre  Beer’s  law  is  not  obeyed  since  the  absorption 
increases  more  slowly  with  increasing  concentration 
than  the  law  requires,  whilst  the  wave-length  of 
maximum  absorption  is  shorter  for  the  more  con¬ 
centrated  solutions.  In  glycerol  solutions  the 
maximum  is  some  100  A.  nearer  the  red  than  is  the 
corresponding  aqueous  solution. 

In  order  to  study  the  fluorescence  it  was  necessary 
to  prove  that  Wien’s  law  for  the  spectral  distribution 
of  intensity  applies  to  the  visible  spectrum  from  a 
carbon-filament  lamp ;  the  spectral  sensitivity  curve 
of  the  potassium  photo-electric  cell  had  also  to  be 
determined.  It  was  then  possible  to  measure  the 
fluorescence  yield  for  monochromatic  radiations 
between  4400  and  5100  A.  The  yield  was  independent 
of  concentration  over  the  range  of  aqueous  solutions, 
but  it  showed  an  increase  with  longer  exciting  wave¬ 
lengths,  which  was  most  marked  with  the  glycerol 
solutions.  The  fluorescence  spectrum  exhibits  a 
maximum  at  approx.  5140  for  the  aqueous,  and 
5220  A.  for  the  glycerol  solutions.  The  fluorescence 
yield  at  5100  A.  for  the  4xl(H  g./cm.3  solution  is 
0-71,  but  for  the  glycerol  solution  it  is  nearly  TOO. 

R.  A.  Morton. 

Photometric  and  spectrophotometric  studies. 
VI.  Light-intensity  measurements  in  the  silent 
electric  discharge.  K.  Schattm  and  R-,  Trautluft 
(Z.  wiss.  Phot.,  1927,  24,  416 — 423). — Since  chemical 
change  in  the  silent  electric  discharge  occurs  at  the 
brush  discharge,  a  correlation  between  the  intensity 
of  electroluminescence,  the  electrical  conditions,  and 
the  chemical  reactions  seems  desirable.  Experi¬ 
ments  have  been  carried  out  on  the  minimum  voltage 
in  a  Siemens  tube  containing  oxygen,  carbon  monoxide, 
carbon  dioxide,  ammonia,  (a)  for  the  discharge  merely 
to  pass  and  (6)  for  it  to  run  continuously.  Measure¬ 
ments  of  the  brightness  of  the  luminescence  show  that 
this  is  greater  for  the  streaming  gases  than  for  the 
stationary  gases.  Alternative  mechanisms  for  the 
ozonisation  process  are  discussed  in  connexion  with 
the  luminescence.  R.  A.  Morton. 

Luminescence  of  solid  nitrogen  under  cathode- 
ray  bombardment.  J.  0.  McLennan,  H.  J.  0. 
Ireton,  and  K.  Thomson  (Proc.  Roy.  Soe.,  1927,  A, 
116,  1—15)  . — Two  types  of  apparatus  are  described 
for  the  examination  of  the  phosphorescence  spectrum 
of  solid  nitrogen  and  the  spectrum  of  the  light  emitted 
by  solid  nitrogen  when  irradiated  by  cathode  rays. 
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In  the  phosphorescence  spectrum  the  band  N2  was 
found  to  have  the  components  5240,  5235,  5229, 
5224,  5220,  5214,  5210,  and  5204  A.,  5214  having  the 
strongest  intensity.  The  band  N4  was  shown  to  be 
composite  and  to  have  the  components  5944-47, 
5938-8,  and  5932-0  A.,  the  strongest  being  5944-47  A. 
In  addition  to  the  bands  N2  and  N4,  the  luminescence 
spectrum  contained  three  diffuse  bands,  N4,  which 
shaded  into  each  other  and  had  the  mean  wave¬ 
lengths  5554,  5017,  and  5G58  A.  A  number  of  faint 
diffuse  bands  were  also  observed,  each  shaded  off 
towards  the  red  in  the  blue  and  violet  spectral  region 
between  4573  and  2480  A.  The  N4  bands  were  found 
to  decrease  in  intensity  after  the  solid  nitrogen  had 
been  irradiated  for  some  time,  but  the  groups  N2  and 
N4  did  not  show  this  phenomenon.  The  view  is  held 
that  the  solid  nitrogen  initially  deposited  in  a  form 
A  is  rapidly  transformed  into  a  form  B  under  elec¬ 
tronic  irradiation,  the  phosphorescence  investigated 
being  due  to  form  B,  No  trace  was  observed  of  the 
group  of  wave-lengths  N3  obtained  by  Vegard  (A., 
1924,  ii,  436).  From  a  study  of  the  structures  of  the 
bands  N2  and  N4  the  moment  of  inertia  of  the  mole¬ 
cular  system  involved  in  the  phosphorescence  of 
solid  nitrogen  is  shown  to  be  3  X  10-40  g.  cm.2  approx. 
It  is  not  considered  possible  on  the  evidence  obtained 
to  decide  whether  the  band  observed  by  Vegard  in 
the  auroral  spectrum  near  5230  is  identical  with  the 
band  Na  in  the  spectrum  of  solid  phosphorescent 
nitrogen,  or  with  the  band  5228,  the  fourth  member 
in  the  first  negative  band  system  of  gaseous  nitrogen. 

L.  L.  Bircumshaw. 

Spectra  of  high-frequency  discharges  in  super¬ 
vacuum  tubes.  R.  W.  Wood  and  A.  L.  Looms 
(Nature,  1927,  120,  510).- — If  a  discharge  tube,  while 
being  exhausted  with  a  Holweclc  molecular  pump,  is 
excited  by  an  oscillating  circuit  giving  a  3-metre  wave, 
a  blue  hydrogen  discharge  at  first  appears,  being 
replaced  by  the  olive-green  discharge  characteristic 
of  pure  oxygen.  The  walls  of  the  tube  phosphoresce 
with  a  brilliant  ruby- red  light.  The  spectrum  in¬ 
cludes  the  line  and  band  spectra  of  oxygen  (possibly 
from  silica)  and  many  carbon  lines  (doubtless  from 
stop-cock  grease).  A.  A.  Eldridge. 

Heat  of  dissociation  of  N,  and  N2+.  H.  Sponer 
(Physical  Rev.,  1926,  [ii],  27,  641). — The  curve 

for  the  final  state  of  the  first  positive  group  gives 
Ee  +  En~ll-$n  volts,  approx.;  for  N2+,  Q'=9-06, 
9-7  volts,  the  second  value  being  probably  too  great. 
If  1—16-5  volts,  I'— 14-16  volts.  A.  A.  Eldridge. 

Heat  of  dissociation  of  02  and  02+.  R.  T. 
Biroe  (Physical  Rev.,  1926,  [ii],  27,  641). — The  true 
heat  of  dissociation,  Q,  of  the  molecule  02  is  calculated 
from  the  «" /«  curve  for  the  excited  state  to  be  7-05T: 
0-03  volts,  and  from  the  curve  for  the  stable  state  to 
be  6-666+0-5  volts.  Values  of  Q'  are  obtained  from 
the  02+  hands  as  6-46  volts  from  the  curve  for  the 
stable  state  and  6-49  volts  from  that  for  the  excited 
state.  The  ionisation  potential  of  the  atom  is 
13-54  volts,  and  that  of  the  molecule  14-1  volts. 

A.  A.  Eldridge. 

Critical  potentials  of  nitrogen  and  the  nature 
of  active  nitrogen,  A.  S.  Levesley  (Trans. 
Faraday  Soc.,  1927,  23,  552 — 500). — An  apparatus 


for  determining  the  nature  of  the  collisions  between 
nitrogen  molecules  and  electrons,  for  a  range  of 
accelerating  voltages  from  2-0  to  15-0,  is  described. 
The  collisions  become  inelastic  when  the  electrons 
attain  an  energy  of  6-30  volts,  and  are  then  inelastic 
up  to  9-3  volts.  The  addition  of  hydrogen  produces 
practically  no  effect,  hence  the  effect  observed  is 
probably  due  to  nitrogen  alone,  and  not  to  nitric  oxide 
present  as  an  impurity.  The  wave-length  correspond¬ 
ing  with  6-3  volts  is  1940,  and  with  9-3  volts  1318, 
so  that  the  inelastic  collisions  are  probably  associated 
with  the  excitation  of  a  system  of  bands  in  the  ultra¬ 
violet,  having  for  the  final  state  the  normal  state  of 
the  nitrogen  molecule.  Down  to  2-0  volts,  no  critical 
potential  was  observed  which  might  he  associated 
with  the  surplus  energy  of  metastable  molecules  of 
active  nitrogen  (cf.  Willey  and  Rideal,  A.,  1926,  893). 

M.  S.  Burr. 

Variation  of  dielectric  constants  of  certain 
organic  substances  with,  temperature.  M. 
Velasco  Dueantez  (Anal.  Fis.  Quim.,  1927,  25, 252 — • 
305). — On  the  supposition  that  a  molecule  has  no 
permanent  electrical  moment  the  relation  of  Mossotti 
and  Clausius,  (s—  l)/(s  +  2)p=constant,  follows.  If 
a  permanent  electrical  moment  be  assumed,  the 
relation  of  Debye,  (e— l)l(e+2)p=b+a/T,  follows. 
The  dielectric  constants  of  benzene,  toluene,  xylene, 
cymene,  chlorobenzene,  and  ci/ctohcxanol  have  been 
determined  at  different  temperatures.  The  dielectric 
constant  of  all  the  compounds  studied  is  a  quadratic 
function  of  temperature,  the  coefficient  being  positive 
except  for  benzene.  Benzene,  toluene,  and  xylene  give 
results  in  agreement  with  the  equation  of  Mossotti  and 
Clausius.  The  remaining  compounds,  except  cydo- 
hexanol,  satisfy  Debye’s  equation.  As  the  constant 
a  in  Debye’s  formula  is  negative  for  benzene,  toluene, 
and  xylene,  it  is  inferred  that  the  molecules  of  these 
compounds  have  no  permanent  electrical  moment. 

The  effect  of  asymmetry  produced  by  substitution 
in  the  benzene  nucleus  on  electrical  moment  is  dis¬ 
cussed.  It  is  concluded  that  the  molecules  of  the 
compounds  studied  which  have  asymmetric  formulse 
are  electrically  bipolar.  G.  W.  Robinson. 

Electrical  conductivity  of  vapours  and  liquid 
drops  during  incipient  combustion.  J.  A.  J. 
Bennett  (Trans.  Faraday  Soc.,  1927,  23,  295 — 301). 
— To  obtain  some  insight  into  the  mechanism  of  the 
chemical  action  immediately  preceding  detonation  in 
an  engine  cylinder,  the  electrical  conductivity  with 
rise  of  temperature  of  mixtures  of  air  with  various 
vapours,  viz.,  ether,  w-hexane,  phenol,  aniline, 
iodine,  toluidine,  or  mixtures  of  these,  has  been 
determined.  With  rich  mixtures  of  the  less  volatile 
substances  marked  ionisation  was  obtained  above 
400°  when  fogging  occurred  in  the  combustion  tube. 
Gold  electrodes  were  used  in  place  of  platinum,  since 
the  latter  caused  surface  combustion.  Similar  ex¬ 
periments  were  carried  out  in  liquid  drops-air  systems 
containing  mixtures  of  undecane  with  a  large  number 
of  other  organic  compounds,  e.g.,  alcohols,  nitrogen 
compounds,  aromatic  bases,  and  phenols,  and  also 
some  miscellaneous  anti-knockers.  The  behaviour 
was  similar  to  that  observed  in  the  former  systems 
after  fogging  had  taken  place.  The  conductivity 
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increases  exponentially  with  temperature.  The 
action  of  ultra-violet  light  is  to  lower  the  temperature 
of  initial  combustion  without  affecting  the  conduc¬ 
tivity.  It  is  suggested  that  the  slow  combustion  of 
a  disperse  system  of  liquid  drops  of  organic  substances 
in  air  is  accompanied  by  profuse  liberation  of  elec¬ 
trons,  whilst  few  electrons  are  present  in  mixtures  of 
air  and  vapours.  Recombination  of  electrons  and 
ions  may  be  the  source  of  the  energy  which  causes 
Ignition  at  a  lower  temperature  in  mixtures  of  gaseous 
fuels  containing  liquid  drops  than  in  a  completely 
vaporised  mixture.  M.  S.  Burr. 

Optical  dissociation  of  metallic  halides.  A. 
Terenin  (Z.  Physik,  1927,  44,  713 — 73G). — The 
limiting  frequencies  at  which  lines  characteristic  of 
the  metal  atoms  are  emitted  when  the  vapour  of  the 
halide  is  irradiated  with  intense  ultra-violet  light  have 
been  determined  for  sodium  and  thallium  iodides  : 
2450  +  50  and  2080+20  A.  for  the  sodium  D-line  and 
the  thallium  3776  line,  respectively.  The  optical 
dissociation  corresponds  thus  with  the  formation  of 
an  excited  metal  and  a  neutral  halide  atom.  Tho 
vapours  of  mercuric  chloride,  bromide,  and  iodide  and 
of  the  iodides  of  cadmium,  zinc,  and  lead  emit  a  band 
spectrum  when  irradiated  with  light  of  wave-length 
shorter  than  a  given  limiting  value  characteristic  of 
tho  substance.  For  these  substances  it  is  shown  that 
the  optical  dissociation  corresponds  with  the  form¬ 
ation  of  an  excited  diatomic  molecule  and  a  neutral 
or  an  excited  halogen  atom  according  to  the  general 
equation  MX2=(MX)'+X.  Tho  band  spectra  of 
tho  mercuric  halides  observed  are  given  in  tabular 
form  with  an  accuracy  of  1 — 2  A.  R.  W.  Bunt. 

Molecular  scattering  of  light  in  a  binary 
liquid  mixture.  C.  V.  Raman  (Phil.  Mag.,  1927, 
[vii],  4,  447 — 448). — A  reply  to  a  criticism  by  Kar 
(this  vol.,  295)  of  the  paper  by  Raman  and  Rama- 
nathan  (Phil.  Mag.,  1923,  [vi],  45,  213)  in  which  the 
author’s  improvement  on  Einstein’s  equation  for  the 
molecular  scattering  of  light  in  a  binary  liquid 
mixture  is  justified  in  that  whilst  Einstein  finds 
merely  the  work  necessary  to  change  the  concentration 
by  an  infinitesimal  amount  from  one  value  to  another, 
both  differing  from  that  of  the  bulk  of  the  mixture, 
they  evaluate  directly  the  total  work  necessary  to 
change  the  concentration  of  a  small  volume  of  the 
mixture  from  its  mean  value  to  one  slightly  different, 
the  work  being  done  in  a  strictly  reversible  manner. 
It  is  shown  that  Kar’s  assumptions  involve  a  process 
which  is  not  reversible.  A.  E.  Mitchell. 

Valency  and  additive  compounds.  J.  Perrin 
(Compt.  rend.,  1927,  185,  557 — 561). — The  current 
theories  of  valency  and  of  atomic  structure  are  re¬ 
viewed  and  correlated  with  a  developed  form  of 
Kekuld’s  conception  that  chemical  action  between 
two  substances  involves  the  formation  of  an  inter¬ 
mediate  additive  compound,  which  then  breaks  down 
in  a  different  sense.  Such  intermediate  compounds 
axe  held  together  by  a  single  electron  linking  (semi- 
valency),  which  is  -weaker  than  a  double  electron  link¬ 
ing  (valency),  and  is  characteristic  of  a  rigid  system 
built  up  from  two  octets,  or  from  two  closed  electronic 
systems,  having  in  common  one  instead  of  two  elec¬ 
trons,  The  theory  explains  the  existence  of  the 


Cl3  molecule  and  is  applied  to  a  few  simple  reactions. 
A  trimeric  formula  for  polymerised  water  is  obtained, 
which  has  tho  hexagonal  symmetry  of  ice  crystals. 

J.  Grant. 

Variability  of  valency.  (Sir)  P.  C.  Ray  (J. 
Indian  Chem.  Soc.,  1927,  4,  89 — 95). — A  discussion 
of  modern  conceptions  of  valency  with  special  refer¬ 
ence  to  the  compounds  of  auric  chloride  with  mer- 
captans.  G.  A.  C.  Gough. 

Intramolecular  rearrangements  in  the  com¬ 
plex  cobalt  compounds.  A.  Usfenski  and  K. 
Tschibisov  (Z.  anorg.  Chem.,  1927, 164,  326 — 334). — 
It  is  suggested  as  a  general  rule  that  if  a  reaction  gives 

rise  to  stereoisomerides  which  can  be  represented  by 
the  formula  [Co(NH3)4R1R2]R3  or  [Co  en2R1R2]R3, 
where  R3,  R2,  and  R3  are  negative  groups,  then  in  the 
system  in  equilibrium  in  the  solution  a  preponderance 
of  the  trans-ioim  exists.  If,  however,  R1  and  R2  are 
electropositive  groups,  the  cis-form  predominates. 
Tho  transformation  of  fraws-dichlorodiethylenedi- 
aminecobaltic  chloride  into  the  cis-form  on  evaporation 
of  the  aqueous  solution,  which  appears  to  conflict 
with  the  above  generalisation,  does  not,  however, 
occur  quantitatively,  and  is  complicated  by  the 
unequal  solubilities  of  the  two  forms.  Absorption 
spectrum  observations  show  that  when  a  strongly 
acid  solution  of  the  trans-form  is  warmed,  there  is  no 
marked  tendency  for  the  formation  of  the  cw-form, 
and  on  warming  an  aqueous  solution  of  the  aquochloro- 
sulphate  an  equilibrium  with  the  diaquo-salt  is  set  up. 
In  general,  the  ratio  between  the  amounts  of  two 
stereoisomerides  produced  in  a  reaction  does  not 
appear  to  be  influenced  by  their  relative  solubility, 
unless  the  solution  becomes  saturated  in  respect  of  one 
form.  R.  Cuthill. 

Substitution  reactions  in  the  inner  sphere  of 
complex  compounds.  A.  Usfenski  and  K. 
Tschibisov  (Z  anorg.  Chem.,  1927, 164,  335 — 340). — 
The  absorption  spectra  of  oxalato-,  carbonato-,  and 
diaquo-compounds  of  the  cobalt-tetrammines  have 
been  examined.  For  each  of  the  first  two  groups,  the 
spectra  of  the  various  members  are  qualitatively 
similar,  being  only  slightly  dependent  on  the  nature 
of  the  anion,  and  with  increase  in  concentration  the 
molecular  absorption  coefficient  increases.  If  carbon 
dioxide  is  passed  into  a  solution  of  diaquotetrammino- 
cobaltic  sulphate,  the  spectrum  of  the  carbonato- 
sulphate  is  ultimately  obtained,  but  the  mechanism 
of  the  change  is  not  clear.  The  action  of  sulphuric 
acid  on  the  carbonato-eompounds  gives  absorption 
curves  corresponding  with  those  of  the  aquo-salts. 

R.  Cuthill. 

Optical  absorption  and  constitution  of  complex 
salts.  H.  Ley  (Z.  anorg.  Chem.,  1927,  164,  377 — 
406). — Solutions  of  tho  nickel,  cobalt,  and  cupric  salts 
of  the  amino-acids,  which  may  be  regarded  as  simple 
salts  with  internal  complexes,  have  been  investigated 
by  measurements  of  the  conductivity  and  optical 
absorption.  The  dissociation  of  copper,  nickel,  and 
silver  aminoacetates  as  derived  from  conductivity 
measurements  increases  in  this  order.  E.M.F. 
measurements  with  solutions  of  the  copper  salts 
indicate  very  low  concentrations  of  the  metal  ion,  hut 
are  not  wholly  conclusive.  The  behaviour  of  such 
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compounds  in  solution  depends,  not  only  on  the 
strength  of  the  primary  valency  between  the  metal 
and  the  group  with  which  it  is  associated,  hut  also  on 
the  character  of  the  subsidiary  valency  between  the 
metal  and  the  nitrogen,  so  that  as  a  rule  metals  giving 
highly-dissociated  ammonia  complexes  manifest  but 
little  tendency  to  form  stable  internal  complexes  with 
amino-acids.  There  is  no  general  relation,  however, 
between  the  degree  of  dissociation  of  the  internal 
complex  salt  and  the  strength  of  the  acid  from  which 
it  is  formed.  Conversion  of  the  copper  aquo-complex, 
[Cu4H,0],  into  the  corresponding  ammino-eomplex, 
[0u4NH;,],  displaces  the  maximum  absorption  towards 
shorter  wave-lengths  and  increases  the  extinction. 
Tin;  wave-length  of  maximum  absorption  of  the 
internal  complex  with  amiuoacetic  acid  is  practically 
the  same  as  that  of  the  ammine,  whilst  the  extinction 
is  intermediate  between  those  of  the  ammino-  and 
aquo-complexes.  Measurements  with  ammoniacal 
solutions  of  copper  sulphate  indicate  that  these 
solutions  contain  complexes  such  as  [Cu6NII3]  and 
[Cu2NH32HaO]  in  addition  to  the  tetrammino- 
complcx.  The  absorption  of  nickel  sulphate  closely 
resembles  that  of  the  acetate.  Ammoniacal  solutions 
of  the  sulphate,  which  appear  from  distribution 
experiments  to  contain  a  hexammino-  complex,  vary 
in  colour  with  the  ammonia  concentration.  The 
internal  complex  with  aminoacetic  acid  occupies  an 
intermediate  position  between  the  aquo-complex  and 
the  ammino-eomplex.  Both  the  cupric  and  nickel 
salts  of  aminoacetic  acid  obey  Beer’s  law  over  a 
considerable  concentration  range,  indicating  the 
presence  of  very  stable  complexes.  Addition  of 
ammonia  to  solutions  of  the  copper  salt,  however, 
increases  the  extinction,  new  complexes  being  formed 
by  the  expulsion  of  aminoacetatc  ions  by  ammonia. 
.Determination  of  the  distribution  coefficient  of 
ammonia  between  chloroform  and  an  aqueous  solution 
of  cupric  aminoacetate  points  to  the  addition  of  two 
ammonia  molecules  to  the  salt.  The  constitution  of 
such  a  salt  is,  however,  uncertain.  Nickel  amino¬ 
acetatc  shows  a  similar  unsaturated  character  in 
respect  of  ammonia.  It  is  suggested  in  explanation 
of  the  optical  variability  of  these  internal  complex 
salts  that  the  groups  bound  by  two  principal  and 
subsidiary  valencies  are  arranged  about  the  central 
atom  in  a  plane,  in  which  there  is  sufficient  space  for 
the  introduction  of,  e.g.,  ammonia  molecules.  The 
internal  complexes  of  cobalt,  on  the  other  hand,  are 
remarkably  inert  both  chemically  and  optically, 
which  may  be  ascribed  to  an  octahedral  configuration 
protecting  the  metal  atom.  A  complex  compound  of 
cupric  aminoacetate  and  ethylenediamine, 
Cu(C2H402N)2,2  en,2H.,0,  has  been  prepared. 

R.  Cu THILL. 

Electronic  structure  of  atoms,  I.  The 
periodic  classification.  J.  D.  Main  Smith  (J.C.S., 
1927,  2029 — 2038), — It  is  shown  that  the  feature  of 
the  classification  of  most  importance  to  chemists  is 
the  octet  arrangement  of  the  elements  into  eight 
valency  groups,  and  that  modifications  of  the  classi¬ 
fication  most  serviceable  in  chemistry  must  give 
greater  prominence  to  this  octet  arrangement.  It  is 
proposed  to  abridge  the  periodic  classification  by  the 
relegation  of  the  transition  elements  to  a  separate 


transition  classification,  the  abridged  classification 
then  including  only  elements  most  closely  related  to 
the  typical  elements  of  the  short  periods,  and  con¬ 
sisting  of  a  primitive  period  of  two  elements,  5  simple 
periods  of  8  elements  each,  and  a  final  incomplete 
period  assumed  to  be  also  a  simple  period.  The 
transition  elements  then  form  a  separate  table  of  4 
periods,  each  period  consisting  of  8  valency  groups  but 
beginning  with  Group  III  and  ending  with  Group  II. 
Each  transition  period  consists  of  10  elements,  3 
being  allotted  to  Group  VIII,  but  to  effect  the 
reduction  to  10  elements  in  the  third  long  period 
containing  24  transition  elements,  14  rare-earths  proper 
to  Group  III  are  relegated  to  a  transition  sub-series 
which  is  not  capable  of  being  arranged  in  a  period  of 
8  groups.  The  abridged  and  the  transition  classific¬ 
ations  are  then  recombined  to  form  a  complete  periodic 
classification  embodying  all  the  features  of  the  two. 
The  foregoing  arrangements  and  the  allocation  of  the 
various  elements  to  their  proper  classifications, 
periods,  groups,  and  series  aro  discussed,  and  detailed 
experimental  evidence  is  cited  in  support.  It  is 
indicated  that  this  classification  of  the  elements  is  to 
be  the  basis  of  a  complete  scheme  of  the  distribution 
of  electrons  in  atomic  structures. 

E.  S.  Hawkins. 

Rare  earths.  J.  D.  Main  Smith  (Nature,  1927, 
120,  583 — 584). — The  rare  earths  have  no  real 
relation  to  any  other  series  of  elements,  and  the 
observed  colour  resemblances  aro  fortuitous.  The 
sequence  of  colours  of  the  (tervalent)  salts  of  the 
first  eight  rare  earths  is  identical  with  that  of  the  last 
eight  in  the  reverse  order.  Dysprosium  salts  are 
yellow ;  terbium  salts  are  faintly  rose  in  thick  layers ; 
illinium  salts  should  be  yellow.  The  identity  in  the 
colour  sequences  indicates  that  the  same  colour  is 
obtained  in  two  different  ions  when  one  has  as  many 
electrons  (after  deducting  54)  more  than  zero  as  the 
other  lias  less  than  14,  and  that  the  14  electrons 
concerned  are  arranged  in  only  two  sub-groups.  It 
is  further  inferred  that  gadolinium  has  electrons  in 
both  sub-groups,  but  also  that  the  second  sub-group 
begins  when  the  first  is  complete.  The  author’s  law 
of  uniform  atomic  plan  is  supported. 

A.  A.  Eldridge. 

Analogies  of  scandium  with,  the  rare-earth 
elements  and  with  the  tervalent  elements  of  the 
iron  family.  G.  Urbain  and  P.  B.  Sarkar  (Compt, 
rend.,  1927,  185,  593— -596).— The  resemblance  be¬ 
tween  scandium  and  the  other  tervalent  elements  of 
the  periodic  system  is  discussed.  Apart  from  its 
simple,  anhydrous  salts,  scandium  compounds  always 
differ  in  composition  from  the  corresponding  salts  of 
the  rare  earths,  and  no  caso  of  isomorphism  is  known. 
Scandium  acetonylacetato  and  salts  of  the  types 
M3[ScF6]  and  K3[M(G204)3],5H20,  however,  strongly 
resemble  those  of  the  tervalent  elements  of  the  iron 
family,  and  the  author  furnishes  evidence  of  this 
analogy  in  the  following  new  compounds  which  are 
Isomorphous  with  the  corresponding  compounds  of  the 
iron  family :  (NH4)3[Sc(SCN)6],4H20, 
K1[Sc(SCN)6],4H20,  and  Na3[Sc(SCN)6],12H,0.  True 
scandium  alums  could  not-  bo  obtained,  but  micro- 
crystalline  doublesaltswith  the  sulphates  of  potassium, 
rubidium,  caesium,  and  ammonium,  which  had  the  com- 
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position  of  anhydrous  alums,  were  prepared.  The  salt 
T13[Sc(S04)3],  also,  is  analogous  to  iStard’s  salt, 
K3[Cr(S04)3].  J.  Grant. 

Electron  distribution  in  sodium  chloride. 
A.  H.  Compton  (Physical  Rev.,  1926,  [ii],  27,  510 — 
511). — The  electron  density  falls  to  zero  for  tnc 
sodium  ion  11  A.  and  for  chlorine  at  2-0  A.  from  the 
centre.  Sodium  has  a  group  of  eight  electrons 
(probably  K  and  L22)  near  the  centre,  with  two 
electrons  (probably  L2t)  at  0-9  A.  from  tho  centre. 
Near  the  centre  of  the  chlorine  ion  are  10  electrons 
( K  and  L)  outside  which  are  8  others,  resolvable  into 
4  ( ?33)  at  0-74  A.,  2  ( ?3,)  at  1-14  A.,  and  2  ( ?3,)  at 
1-60  A.  A.  A.  Eldridge. 

Relationship  of  classical  stereochemistry  to  the 
new  work  of  Weissenberg.  M.  von  Stackelberg 
(Z.  angew.  Chem.,  1927,  40,  1023—1027 ;  cf.  A,  1926, 
459,  934). — The  fundamental  postulates  of  classical 
stereochemistry  are  (1)  tho  valencies  of  the  carbon 
atom  are  directed  towards  tho  corners  of  a  tetra¬ 
hedron,  (2)  a  substituent  group  or  atom  can  rotate 
freely  about  a  single  linking ;  whereas  those  of  Weis- 
senberg  are  (1)  the  valencies  have  no  fixed  direction 
or  length,  but  the  substituents  so  arrange  themselves 
that  their  potential  energy  is  a  minimum,  (2)  every 
symmetrical  arrangement  corresponds  either  with  a 
stable  (energy  minimum)  or  a  labile  (energy  maximum) 
configuration,  (3)  of  the  large  number  of  theoretically 
possible  symmetrical  arrangements,  only  those  occur 
in  practice  in  which  identical  atoms  occupy  similar 
positions,  and  different  atoms  dissimilar  positions. 
These  postulates  are  difficult  to  apply,  however,  since 
only  in  the  case  of  the  simplest  substituents  can  the 
symmetry  arrangements  be  definitely  worked  out,  and 
also  it  is  not  always  possible  to  distinguish  labile  from 
stable  configurations.  Further,  there  are  often 
several  configurations  giving  energy  minima. 

Optical  activity  is  due  to  the  fact  that  a  plane  of 
symmetry  will  be  absent  where  tho  four  substituent 
groups  are  dissimilar;  racemisation  is  explained  by 
the  existence  of  an  “  energy  mountain  ”  between  two 
equally  stable  configurations,  so  that  a  powerful 
shattering  effect  (e.g.,  thermal  agitation)  will  enable 
the  molecules  to  surmount  the  mountain  and  fall  in 
equal  numbers  on  both  sides ;  the  Walden  inversion 
is  similarly  easily  explained. 

Since  free  rotation  is  no  longer  present,  a  great 
number  of  isomerides  arc  theoretically  possible,  but 
are  not  experimentally  observable,  owing  to  the 
smallness  of  the  “  mountains  ”  and  “  valleys  ”  of  the 
“  energy  surface  ” ;  tho  possibility  of  finding  such 
isomerides  at  low  temperatures  is  thus  still  open. 
The  final  test  of  the  theory  lies  in  X-ray  measurements, 
but  since  the  atomic  numbers  of  the  atoms  composing 
organic  compounds  lie  so  closely  together,  the 
spectrographs  are  difficult  to  interpret. 

S.  J.  Gregg. 

Effective  cross-sectional  area  [of  molecules] 
and  molecular  structure.  E.  B ruche  (Ann. 
Thysik,  1927,  [iv],  83,  1065—1128;  ef.  this  vol., 
492), — The  previously  described  experiments  have 
been  extended  to  include  oxygen,  methane,  carbon 
Monoxide,  carbon  dioxide,  nitrous  oxide,  and  nitric 
oxide.  The  Ramsauer  effect  is  not  characteristic 


of  the  rare  gases  alone,  but  appears  in  all  the  gases 
examined.  The  results  are  plotted  as  before  and 
the  curves  can  be  divided  into  three  groups.  Argon, 
krypton,  xenon,  hydrogen  chloride,  and  methane  all 
have  eight  outer  electrons  and  each  yields  an  area 
against  electron  velocity  curve  which  slowly  rises 
to  a  maximum  and  then  more  slowly  falls  away 
again.  Nitrogen  and  carbon  monoxide  with  ten 
outer  electrons  yield  curves  which  rise  very  sharply 
to  a  maximum,  followed  by  an  equally  sharp  descent, 
which  in  turn  is  followed  by  a  very  flat  maximum. 
Nitrous  oxide  and  carbon  dioxide  with  sixteen  outer 
electrons  yield  curves  having  a  small,  sharp  maximum, 
followed  by  a  similar  but  very  flat  maximum. 

W.  E.  Downey. 

Effective  cross-sectional  area  of  the  carbon 
dioxide  molecule  against  slow  electrons.  C. 
Ramsauer  (Ann.  Physik,  1927,  [iv],  83,  1129 — 1135; 
cf.  preceding  abstract). — It  is  concluded  that  the 
difference  between  total  and  absorbing  eross-seetion 
is  in  part  due  to  definition  and  experimental  difficulties. 
Tho  total  cross-section  would  appear  to  be  that  given 
by  Lenard.  W.  E.  Downey. 

Periodicity  of  molecular  numbers.  L.  W. 

TiBYRigA  (Nature,  1927, 120,  585). — Curves  indicating 
the  percentage  of  occurrence  in  each  of  four  groups 
of  molecular  numbers,  4,  12,  20,  28;  6,  14,  22,  30; 
0,  8,  16,  24;  2,  10,  18,  26,  of  a  number  of  gases,  acids, 
bases,  and  ions  exhibit  significant  differences,  which 
are  considered  theoretically.  A.  A.  Eldridge. 

Activated  molecules.  L.  J.  Waldbauer  and 
I.  J.  Patton  (J.  Physical  Chem.,  1927,  31,  1433 — 
1434). — The  hypothesis  is  put  forward  that  mole¬ 
cules  are  in  an  activated  condition  when  the  valency 
electrons  are  at  their  greatest  distance  from  the 
nucleus  and  at  their  lowest  speed  in  their  elliptical 
orbits.  Absorption  of  radiation  quanta,  on  this 
view,  merely  moves  the  valency  electron  to  an  outer 
orbit  further  removed  from  the  nucleus,  and  pro¬ 
duces  a  higher  degree  of  activation.  The  temperature 
coefficient  of  a  reaction  can  be  explained  by  an 
increase  in  the  number  and  in  the  force  of  molecular 
collisions  arising  from  the  increase  in  velocity  of  the 
molecules  with  a  rise  in  temperature. 

L.  S.  Theobald. 

Constitution  of  homogeneous  acids.  A. 
Hantzsch  (Bor.,  1927,  60,  [B],  1933— 1950).— All 
homogeneous  acids,  available  for  investigation,  are 
not  “  true  ”  acids  in  the  sense  of  Werner’s  complex 
formulae,  [X02]H,  [X03]H,  and  [XO]4H  with  ionically- 
combincd  hydrogen  atoms,  which  are  therefore  in 
themselves  heteropolar  substances  and  consequently 
electrolytes,  but  are  rather  homopolar  hydroxy- 
compounds,  OX-OH,  02X-0H,  and  03X-OH.  Free, 
ionically-combined  hydrogen  and  free  hydrogen  ions 
do  not  exist.  In  the  unimoleeular  state,  the  acids 
are  homopolar  non-electrolytes  with  structurally 
united  hydrogen  atoms,  and  hence  are  pseudo-acids 
in  accordance  with  a  nomenclature  which  has  become 
superfluous.  This  is  strictly  true  only  for  hydrogen 
chloride,  bromide,  and  iodide,  which  are  uni- 
molecular  as  liquids  and  therefore  non-eleetrolytes ; 
for  other  acids,  it  holds  only  in  the  gaseous  state  at 
a  sufficiently  high  temperature.  In  the  liquid  con- 
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dition  the  oxygon  acids,  with  certain  exceptions,  are 
more  or  less  strongly  associated;  since  the  association 
has  an  optically  batkoehromic  effect  it  is  not  brought 
about  by  participation  of  the  oxygen  atoms  of  the 
acid  radical  but,  as  in  the  case  of  water  and  the 
alcohols,  solely  by  means  of  the  hydroxyl  groups; 
as  dimerides  they  correspond  with  the  formula 

OX — 0<^>0 — XO.  Like  bimolecular  hydrogen 

fluoride,  they  arc  partly  converted  into  electrolytes 
by  association,  since,  in  consequence  of  a  restricted 
displacement  of  the  hydrogen  atoms  according  to  the 
scheme  (OX-OH), — ->[X(0HU+[02X]-,  they  yield 
acylium  salts,  which  are  dissociated  in  the  unchanged 
portion  and  thus  convert  such  pseudo-homogeneous 
acids  (regarded  previously  as  equilibrium  acids  from 
true  and  pseudo-acids)  into  electrolytes.  Free  halo- 
geno-acids  do  not  exist,  since,  by  reason  of  the  non- 
existence  of  ionogcnic  hydrogen,  they  decompose 
spontaneously  into  halogen  hydride  and  the  halogen 
compound  of  the  corresponding  element.  Their 
“  hydrates  ”  or  “  alcoholates,”  like  other  strong 
acids,  are  oxonium  salts.  All  acids  behave  towards 
water  as  “  pseudoclectr oly tes, ’ ’  since  they  are  more 
or  less  completely  transformed  by  addition  of  water 
to  the  “  acid  ”  hydrogen  atoms  into  hydroxonium 
salts  and  dissociated.  The  phenomena  can  bo  most 
definitely  expressed  olectrochcmically  by  the  phrase 
“  only  salts  and  not  acids  are  electrolytes.”  Acids 
are  compounds  of  hydrogen  with  negative  atoms  or 
atomic  complexes;  oxy-acids  are  at  the  same  time 
derivatives  of  water  in  which  a  hydrogen  atom  is 
replaced  by  more  negative  atoms  or  atomic  com¬ 
plexes.  Consequently,  acids  have  the  tendency  to 
replace  their  hydrogen  atoms  by  more  positive  atoms 
(metals)  or  atomic  complexes  and  thereby  to  pass 
into  salts.  Their  degree  of  acidity  (strength)  is 
measured  by  their  tendency  towards  salt  formation. 
The  acidity  of  the  acids  XH  or  X-OH  increases  with 
increase  in  the  negative  nature  of  the  substituent  X 
and  is  also  determined  by  the  differingly  strong 
tendency  of  the  acids  towards  salt  formation  or, 
conversely,  by  the  differing  stability  of  their  salts. 
The  strength  of  acids  is  most  certainly  determined 
by  comparison  of  their  tendencies  towards  additive 
salt  formation  with  unsaturated  substances,  par¬ 
ticularly  with  water  and  related  oxides  in  the  produc¬ 
tion  of  oxonium  salts. 

The  absorption  curves  of  tctrahydronaphthalcne- 

2-sulphonic  acid,  its  salts  and  ethyl  ester,  m.  p.  35°, 

are  incidentally  recorded.  H.  Wren. 

Electron  lattice  tlieory  of  metals.  B.  E. 
Warren  (Physical  Rev.,  1926,  [ii],  27,  797 — 79S). — 

It  is  predicted  that  the  metals  of  Groups  I  and  III 
should  utilise  a  complete  lattice  of  the  rock-salt  type, 
the  sub-lattice  of  the  positive  ions  being  face-centred 
cubic;  exceptionally,  the  sub-lattice  of  the  alkali 
metals  should  be  face-centred  tetragonal.  The  sub- 
lattice  of  the  metals  of  Groups  II  and  IV  should  bo 
either  face-centred  cubic  or  hexagonal  close-packed ; 
that  of  and  VI  should  be  body-centred  cubic.  The 
lattice  of  a  Group  YII  metal  should  not  be  of  a  simple 
type.  The  predictions  arc  in  agreement  with  the 
experimental  results.  A.  A.  Eldbidge. 


Determination  of  crystal  orientation  in  metallic 
single  crystals.  Y.  Shimizu  (Sci  Rop.  Tohoku 
Imp,  Univ.,  1927,  16,  621 — 625). — A  simple  method 
of  determining  the  crystal  orientation  of  a  metallic 
single  crystal,  without  the  use  of  X-rays,  is  described. 
The  crystal  is  etched  and  the  direction  of  brightest 
reflexion  observed.  M.  S.  Burr, 

Intensity  measurements  of  X-ray  reflexions 
from  fine  powders.  J.  Breniano  (Phil.  Mag,, 
1927,  [vii],  4,  620 — 629). —Measurements  of  the 
X-ray  reflexion  from  finely-powdered  rock  salt  have 
been  made  and  the  results  compared  with  those  of 
Compton  and  others  obtained  from  singles  crystals 
and  from  coarse  powders.  In  general,  the  measure¬ 
ments  are  in  good  agreement  except  that  for  the 
most  powerful  reflexions  the  present  measurements 
give  slightly  higher  values.  This  indicates  a  small 
amount  of  primary  extinction  in  the  measurements 
from  larger  crystals.  In  general,  it  is  concluded 
that  the  reduction  of  a  crystal  to  a  coarse  powder  is 
sufficient  to  eliminate  secondary  hut  not  primary 
extinction,  and  it  is  only  with  such  substances  as 
sodium  chloride,  the  crystal  units  of  which  arc  initially 
sufficiently  small,  that  grinding  can  reduce  materially 
primary  extinction.  A.  E.  Mitchell. 

Size  of  the  ideal  synthesised  lattice-range  in 
true  crystals.  A.  Smekal  (Ann.  Physik,  1927, 
[iv],  83,  1202 — 1206). — Polemical  against  Kast  (this 
vol.,  816).  W.  E.  Downey. 

Orientation  of  aluminium  crystals.  K.  Tanaka 
(Japan.  J.  Phys.,  1927,  4,  137 — 140). — The  orientation 
of  long  crystals  in  commercial  aluminium  wire  in 
relation  to  the  axis  of  the  test  piece  has  been  examined. 
The  (210)  axis  is  more  favoured  than  others  for  the 
orientation  of  crystals,  a  result  nob  in  agreement 
with  the  results  of  Elam  (A.,  1925,  ii,  945). 

R.  W.  Lunt. 

Crystallite  orientation  in  aluminium.  G. 
Tamm ann  and  A.  Heinzel  (Z.  Metallk.,  1927,  19, 
338 — 341). — When  commercial  aluminium  ingots  are 
rolled  down  to  sheet  the  proportion  of  cube  planes 
in  a  section  parallel  to  the  direction  of  rolling  gradually 
decreases  to  zero  with  a  66%  reduction  in  thickness, 
whilst  the  proportion  of  octahedral  and  dodecahedral 
planes  remains  practically  constant  or  falls  slightly 
up  to  a  90%  reduction,  and  the  proportion  of  eieosi- 
tetrahedral  planes  rapidly  increases.  Rolled  sheet  with 
60 — 90%  reduction  commences  suddenly  to  develop 
new  crystals  with  varying  orientations  after  annealing 
at  350°;  the  orientation  of  the  new  grains  remains 
practically  unchanged  at  higher  temperatures  and 
consists  of  40 — 45%  of  (111),  35 — 40%  of  (110),  and 
18 — 21%  of  (100)  planes  on  the  surface  of  the  rolled 
sheet.  No  twinned  crystals  are  formed  and  pro¬ 
longed  annealing  at  a  temperature  just  below  the 
m.  p.  does  not  produce  cube  planes  over  the  entire 
surface  as  is  the  case  with  copper.  Progressive 
planes  cut  parallel  to  the  cooling  surface  of  a  sand- 
cast  aluminium  ingot  show  little  change  in  the 
crystal  orientation,  the  (111)  planes  predominating 
and  few  (100)  planes  occurring  on  the  cut  surfaces. 
In  chill-cast  ingots,  however,  the  predominating 
orientation  is  (100)  followed  by  (111),  except  very 
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close  to  the  cooling  surface,  where  the  converse  is 
true.  A.  R.  Powell. 

Rhombic  sulphur  isolated  from  volcanoes.  P. 
Ranfaldi  (Mem.  Accad.  Lincci,  1927,  [vi],  2,  266— 
318). — A  comprehensive  comparative  survey  of  exist¬ 
ing  crystallographic  data  referring  to  the  rhombo- 
hedral  sulphur  produced  by  volcanic  eruption. 

R.  W.  Lunt. 

Lattice  constant  of  metallic  cobalt.  S.  Sekito 
(Sci.  Rep.  Tohoku  Imp.  Univ.,  1927,  16,  545 — 
553). — X-Ray  examination  of  annealed  cobalt  by 
the  powder-photographic  method,  at  ordinary  tem¬ 
peratures,  indicates  that  it  has  a  hexagonal  close- 
packed  arrangement  of  lattice  constant  2-498  A.  and 
axial  ratio  1-622.  At  about  700°,  however,  it  has 
a  face-centred  cubic  lattice  with  lattico  constant 
3-558  A.  This  confirms  Masumoto’s  conclusion  (this 
vol.,  21)  that  there  are  two  allotropic  modifications 
of  cobalt  which  have  a  transition  point  lying  between 
400°  and  500°.  Electrolytic  cobalt  may  also  consist 
wholly  of  the  hexagonal  form,  although  Hull  found 
a  mixture  of  the  two  forms  in  the  powder  obtained 
by  rapid  electrolysis  (A.,  1922,  ii,  624).  The  amount 
of  discontinuous  change  at  the  transition  point, 
calculated  from  the  lattice  constant,  is  in  satis¬ 
factory  agreement  with  the  result  obtained  by 
Masumoto  from  his  elongation-temperature  curve. 

M.  S.  Burr. 

Coherence  of  the  reflected  X-rays  from 
crystals.  G.  E.  M.  Jattncey  and  A.  H.  Compton 
(Nature,  1927,  120,  549). — For  the  /fa  line  of  molyb¬ 
denum  reflected  from  the  (100)  planes  of  rock-salt 
in  the  nth  order,  the  ratio  of  the  energy  of  recoil 
(given  to  a  sodium  atom  by  the  impulse  imparted 
by  the  reflected  quantum)  for  each  order  to  the 
energy  of  a  quantum  of  Reststrahlen  is  0-017,  0-067, 
0-15,  0-27,  0-42,  0-60,  0-82,  respectively,  for  values 
of  n  from  1  to  7.  The  fact  that  the  ratio  is  always 
less  than  unity  indicates  that  the  energy  of  recoil 
is  always  less  than  that  of  a  quantum  of  thermal 
agitation;  hence  the  impulse  is  imparted  to  the 
crystal  as  a  whole,  and  there  is  no  reason  to  anticipate 
an  absence  of  coherence  in  the  reflected  rays. 

A.  A.  Eldridge. 

X-Ray  analysis  of  hafnium.  K.  Kimijra  (Z. 
physikal.  Chem.,  1927, 128,  394— 398).— The  hafnium 
content  of  a  mixture  of  hafnium  and  zirconium 
oxides  or  phosphates  may  be  determined  by  mixing 
the  substance  with  sufficient  lutecium  oxide  or 
phosphate  to  cause  the  hafnium  L$x  line  and  tho 
cassiopeium  line  to  appear  of  equal  intensity. 
Such  a  mixture  corresponds  with  a  Lu203/Hf02  ratio 
of  2-5s  for  an  oxide  mixture,  and  2-7s — 2-85  for  a 
phosphate  mixture.  The  application  of  the  method 
to  the  analysis  of  alvitc  is  described,  together  with 
the  method  of  calculation  when  other  metallic  oxides 
arc  present.  H.  F.  Gillbe. 

_  X-Ray  study  of  the  (5-transformation  in  copper- 
2inc  alloys.  A.  Phillips  and  L.  W.  Thelin  (J. 
Franklin  Inst.,  1927,  204,  359— 368).— Diffraction 
data  have  been  obtained  for  (3-brasses  at  the  ordinary 
temperature  and  at  520°.  The  lattice  of  (3-brass  is 
body- centred  and  the  lattice  parameter  increases 
with  zinc  content.  Above  the  transformation  tem- 
3  x 


perature  (3-brass  retains  a  body-centred  lattice,  but 
the  parameter  has  the  value  d100  3-007  A.  against 
d100  2-956  A.  at  the  ordinary  temperature.  The 
values  are  for  brass  containing  51-1%  of  copper. 

W.  E.  Downey. 

Hexagonal  structure  of  thallium  crystals. 
G.  R.  Levi  (Z.  Physik,  1927,  44,  603— 606).— The 
contention  of  Becker  (this  vol.,  503)  that  crystalline 
thallium  has  a  tetragonal  structure  is  contradicted 
by  photographs  and  crystallographic  measurements 
of  actual  crystals,  which  show  that  the  structure  is 
hexagonal.  R.  W.  Lunt. 

Crystal  structure  of  magnesium  telluride.  W. 
Zachariasen  (Z.  physikal.  Chem.,  1927,  128,  417— 
420). — The  crystals  of  magnesium  telluride  belong 
to  the  wurtzite  type,  with  a=4-52±0-02,  c=7-33± 
0-04  A  . ;  u  is  approx.  daic_  is  3-86.  The  distance 
between  neighbouring  magnesium  and  tellurium 
atoms  is  2-76  A.  H.  F.  Gillbe. 

Crystal  structure  of  potassium  dihydrogen 
phosphate.  S.  B.  Hendricks  (Amer.  J.  Sci., 
1927,  [v],  14,  269 — 287).— The  space-group  of 
ammonium  and  potassium  hydrogen  phosphates  is 
D13  (Hassel,  A.,  1925,  ii,  1130).  The  unit  cell  of 
the  potassium  salt  contains  4  molecules.  Using 
Wyekoff’s  notation,  the  phosphorus  atoms  are  at  (a), 
the  potassium  atoms  at  ( b ),  and  the  oxygen  atoms 
at  (e),  the  locations  of  the  latter  being  fixed  by  tho 
parameter  ranges:  a:=0-045— 0-075 ;  y=0T20  — 

0-135 ;  3=0-145—0-165  A.  The  eight  hydrogen 

atoms  arc  at  (c)  and  (cZ),  the  parameter  u  not  being 
determined.  This  structure  offers  evidence  against 
the  assumption  that  the  shape  of  a  phosphate  group 
is  independent  of  its  ionic  surroundings.  In  the 
rotating-crystal  method  of  analysis  the  duration  of 
exposure  varies  for  different  parts  of  tho  photo¬ 
graphic  plate.  The  method  of  calculating  the 
effective  times  of  exposure  is  described. 

S.  K.  Tweedy. 

Crystal  structures  of  ammonium,  potassium, 
and  rubidium  cupric  chloride  dihydrates.  S.  B. 
Hendricks  and  R.  G.  Dickinson  (J.  Amer.  Chem. 
Soc.,  1927, 49, 2149 — 2162). — X-Ray  methods  indicate 
that  the  unit  cell  contains  2  molecules  of  hydrate,  the 
space-group  symmetry  probably  being  D\f.  with 
w=  0-213,  v=0-217  for  the  potassium  and  rubidium 
salts  and  0-217  and  0-221  for  the  ammonium  salt. 
The  2Cu  arc  probably  at  (a),  4K  at  ( d ),  4C1  at  (/), 
4C1  at  ( g ),  and  4H20  at  (e)  (Wyckoff’s  notation). 
This  structure,  which  is  in  agreement  with  the 
behaviour  of  tho  substances  in  solution  as  double 
rather  than  complex  salts,  represents  a  new  type. 

S.  K.  Tweedy. 

Crystal  structure  of  zirconium  oxide.  W.  P. 
Davey  (Physical  Rev.,  1926,  [ii],  27,  798).— Of  the 
several  forms  in  which  zirconium  oxide  may  crystallise, 
one  is  a  face-centred  cubic  lattice  of  Zr02,  o=5-098  A. ; 
the  second  is  a  triangular  close-packed  lattice  of 
Zr02,  a=3-598,  0=1-633.  Both  structures  give 
d  6-13.  A.  A.  Eldridge. 

Oxides.  Density  and  crystal  structure  of  the 
oxides  of  antimony,  and  the  nature  of  the  oxygen 
linking.  IV.  A.  Simon  (Z.  anorg.  Chem.,  1927, 
165,  31—40).—' The  oxides  Sb203,  Sb204,  Sb6013, 
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and  Sb205  all  have  approximately  the  same  type  of 
lattice.  Tho  elementary  antimony  tetroxide  cell  con¬ 
tains  eight  double  molecules;  antimony  tetroxide 
and  the  oxide  Sb6013  have  a  similar  type  of  lattice 
to  the  trioxide,  whilst  the  Debye  diagram  of  tho 
pentoxide  indicates  that  this  substance  is  partly 
colloidal;  the  fifth  atom  of  oxygen  is  held  much 
more  loosely  than  the  others,  and  its  introduc¬ 
tion  into  or  removal  from  the  molecule  has  but  little 
influence  on  the  dimensions  of  the  lattice.  These 
facts  accord  with  the  chemical  properties  of  the 
pentoxide  and  its  derivatives,  notably  with  tho 
influence  of  heat  on  the  hydrated  form,  and  with 
tho  production  of  the  tetroxide  from  antimony  by 
the  action  of  nitric  acid.  Tho  density  of  antimony 
trioxide,  determined  pyknometrically,  is  5-19,  whilst 
the  X-ray  method  gives  the  value  5-49.  That  of 
the  tetroxide  increases  with  increase  of  time  of 
heating,  at  840°  :  after  1  hr.,  the  density  is  5-99, 
and  after  150  hrs.,  7-50.  The  change  is  ascribed  to 
the  production  of  the  crystalline  form  from  the 
amorphous.  Similar  irregularities  are  found  when 
the  densities  of  SbB013  and  antimony  pentoxide  are 
determined ;  the  values  from  the  X-ray  diagrams  are 
7-52  and  7-86,  respectively.  H.  F.  Gillbe. 

Crystal  structure  of  palladium  oxide  (PdO). 
W.  Zachariasen  (Z.  physikal.  Chem.,  1927,  128, 
412 — 416). — Palladous  oxide  crystallises  in  the  tetra¬ 
gonal  system,  with  a=3-029±0-005,  c=5-314± 
0-005  A.  The  elementary  cell  contains  two  atoms 
of  palladous  oxide,  the  palladium  atoms  forming  a 
body-centred  lattice;  the  positions  of  the  oxygen 
atoms  have  not  been  determined  on  account  of  tho 
smallness  of  the  scattering.  Palladous  oxide  is 
probably  isomorphous  with  stannous  oxide  and  red 
lead  monoxide.  H.  F.  Gillbe. 

Crystal  structure  of  tetramethylammonium 
chloroplatinate.  M.  L.  Huggins  (Physical  Rev., 
1926,  [ii],  27,  638). — The  structure  has  cubic  sym¬ 
metry;  cr0= 12-65  A.  Each  platinum  atom  is  sur¬ 
rounded  by  six  chlorine  atoms  (24a)  at  the  corners 
of  a  regular  octahedron,  and  each  nitrogen  atom  by 
four  carbon  atoms  (32a)  at  tho  corners  of  a  regular 
tetrahedron.  The  symmetry  is  that  of  the  space- 
group  Ol  or  O3.  The  platinum-chlorine  distance  is 
2-35  A.  if  the  nitrogen-carbon  distance  is  assumed  to 
be  1-47  A.  A.  A.  Eldridge. 

Crystal  structure  of  mercuric  oxide.  W. 
Zachariasen  (Z.  physikal.  Chem.,  1927,  128,  421 — 
429). — Powder  measurements  of  the  rhombic  form  of 
mercuric  oxide  indicate  the  existence  of  two  mole¬ 
cules  in  the  elementary  cell,  of  dimensions  a— 3-296, 
6=3-513,  and  c=5-504,  with  an  error  of  ±0-006  A.; 
^calc.  =::  11-22.  The  mercury  atoms  form  a  body- 
centred  lattice,  but  it  is  not  possible  to  differentiate 
between  the  numerous  possible  positions  of  the 
oxygen  atoms  on  account  of  the  small  scattering. 

H.  F.  Gillbe. 

Crystal  structure  of  heteropolar  compounds  of 
the  composition  MGe-LR?>  MG5D*LRfil  and 
MG4D2-LR  which,  crystallise  in  the  trigonal 
system.  O.  Hassel  and  J.  R.  Salvesen  (Z. 
physikal.  Chem.,  1927,  128,  345— 361).— The  crystal 
structures  of  the  hexahvdrates  of  the  following  com¬ 


pounds  have  been  determined ;  6  is  the  semidiagonal 
of  a  face  of  the  rhombohedron  and  D  is  the  diagonal 
through  the  crystal  in  A.  :  magnesium  fluosilicate, 
6=9-56,  Z)= 9-89 ;  manganous  fluosilicate,  6=9-66, 
75— 9-75;  ferrous  fluosilicate,  6=9-62,  D=9-6S; 
cobaltous  fluosilicate,  6=9-31,  75=9-69;  nickelous 
fluosilicate,  6=9-62,  75=9-50 ;  zinc  fluosilicate, 
6=9-32,  75=9-64;  magnesium  titanium  fluoride, 
6=9-77,  D=9-S5;  zinc  titanium  fluoride,  6=9-55, 
75=9-88;  zirconium  zinc  fluoride,  6=9-77,  75=10-11 ; 
magnesium  fluostannate,  6=9-77,  75=10-02 ;  zinc 
fluostannate,  6=9-71,  75=10-19.  Measurements  for 
other  co-ordination  compounds  are  : 

Co(NH3)fiCo(CN)6,  6=10-S9,  75=10-81; 

Co(NH3)BCr(CN)8,  6=11-15,  75=10-90; 

Co(NH3)5H2OCo(CN)0,  6  =  10-74,  75=10-S5; 

Co(NH3)5H,OFe(CN)r),  6  =  10-74,  75=10-84; 
Co(NH3)4(H20)2Co(CN)e,  6=10-62,  25=11-01.  These 
compounds  are  all  of  very  similar  structure,  one  ion 
being  at  the  corner  and  the  other  at  the  centre  of 
a  rhombohedron  of  about  96°  inclination.  The 
arrangement  of  the  six  surrounding  groups  is  prob¬ 
ably  such  that  the  true  elementary  cell  is  a  rhombo¬ 
hedron  of  four  times  tho  size  of  the  simple  one  and 
of  inclination  about  112°.  Replacement  of  one  or 
two  of  the  ammonia  molecules  in  the  hexammme 
compounds  by  water  produces  very  little  alteration 
in  the  X-ray  diagram.  H.  F.  Gillbe. 


Structure  of  xenotime  and  the  relation  between 
chemical  constitution  and  crystal  structure.  L. 
Vegard  (Phil.  Mag.,  1927,  [vii],  4,  511— 525).— The 
structure  of  xenotime  has  been  investigated  by 
means  of  the  powder  method  and  the  previous  result 
that  xenotime  and  zircon  have  practically  identical 
space  lattices  confirmed.  Both  belong  to  tho  space- 
group  D'2-  In  the  xenotime  lattice  all  four  oxygen 
atoms  are  of  equal  consequence,  whilst  the  old 
chemical  constitution  formula  would  assign  to  one 
of  them  a  singular  position.  On  the  octet  theory  of 
molecular  structure  the  atomic  arrangement  in  the 
solid  state  is  in  agreement  with  the  constitutional 
formula.  The  close  packing  necessary  for  the 
stability  of  a  lattice  of  the  zircon  type  indicates 
that  such  crystals  may  be  stable  under  high  pressures. 
Xenotime  is  gradually  changing  its  crystal  structure 
with  maintenance  of  its  external  form,  and  it  is 
concluded  that  crystals  of  this  type  have  probably 
been  formed  under  very  high  pressures. 

A.  E.  Mitchell. 

Quartz.  A.  Meissner  (Physikal.  Z.,  1927,  28, 
621 — 625). — If  a  quartz  plate  cut  at  right  angles  to 
one  of  the  electric  axes  is  subjected  to  high-frequency 
oscillations  of  variable  frequency,  two  characteristic 
oriented  oscillations  manifest  themselves  at  1665 
and  1160  metres.  By  dusting  the  quartz  surface 
with  lycopodium  powder  a  clear  pattern  appears  on 
excitation,  and  a  photograph  of  the  pattern  discloses 
orientation  in  two  directions  from  the  optical  axis, 
ot= — 48±2°  (1160 metres),  (3:=-|~71±20  (1665metres). 
The  effect  is  connected  with  the  inclination  of  planes 
of  like  atoms  against  the  optical  axis  and  the  values 
a= — 44±2°  and  P=-j-63±2°  are  calculated  from 
the  not  unequivocal  X-ray  data.  Piezo-eleetrie 
observations  considered  in  the  light  of  the  foregoing 
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lead  to  values  for  the  modulus  of  elasticity  of  E— 
7-8xlOu  and  15-6  xlOu  cm.-1  sec.*2  for  the  con¬ 
ditions  corresponding  with  the  angles  p  and  a, 
respectively,  the  separations  of  the  planes  concerned 
in  the  phenomena  being  2-3  and  3-4  A.,  respectively. 

R.  A.  Morton. 

Equilibrium  position  of  the  atoms  in  (3-quartz 
and  its  relation  to  double  refraction  and  optical 
rotation.  E,  A.  Hylleraas  (Z.  Physik,  1927,  44, 
871 — 886). — The  following  values  of  the  oxygen  para¬ 
meters  «  and  u  in  (3-quartz  have  been  computed 
from  an  electrostatic  evaluation  of  the  grating 
energy  and  from  data  referring  to  double  refraction 
and  to  optical  rotation,  respectively :  77-9°,  0-216 ; 
77*4°,  0-215;  77-1°,  0-214.  The  values  are  in  satis¬ 
factory  agreement  with  those  of  Bragg,  bub  those 
of  Wyckoff  are  thought  to  be  in  error. 

R.  W.  Lltnt. 

Structure  of  silicates.  W.  L.  Bragg  (Proc.  Roy. 
Inst.,  1927,  25,  302—310). 

Crystal  structure  of  tetrahedrite.  J.  Palacios 
(Anal.  Pis.  Quirn.,  1927,  25,  246— 251).— Data  are 
given  for  the  crystal  structure  of  tetrahedrite  by  the 
methods  of  Bragg  and  of  Debye  and  Scherrer,  respect¬ 
ively.  The  unit  cell  contains  four  molecules  in  a 
cube,  a=10-39  A. ;  it  is  considered  that  the  formula 
should  be  3Cu2S,Sb2S3>  and  not  4Cu2S,Sb2S3,  as 
supposed  by  Rose,  Dana,  and  Moissan. 

G.  W.  Robinson. 

Crystal  structures  of  anatase  and  rutile.  M.  L. 
Huggins  (Physical  Rev.,  1926,  [ii],  27,  638).— 
Vegard’s  and  Greenwood’s  results  for  rutile,  and 
Vegard’s  for  anatase,  have  been  verified.  Anatase 
has  o0  3-78,  c0  9-50  A.,  with  titanium  atoms  at 
(0,  0,  0)(0,  k,  |)(i,  0,  !)(£,  1)  and  oxygen  atoms  at 

(0>0,tt)(0,i,«+i)(j,01tt+|)(i1i,tt-l-i)(0,0,tt)(0tj1l- 
u){\,  0,  f — u)(\,  !-—«},  where  «=0-20±0-01 ;  space- 
group  DU-  Rutile  has  o0=4-58,  c0=2-95  A.,  with 
titanium  atoms  at  (0,  0,  0)(J,  £)  and  oxygen  atoms 

at  (m,  u,  o)(u,  u,  o)(4 — u,  «-(-$,  f)(w-H,  4— u,  4),  where 
11=0-30 ±0-01 ;  space-group  £>$. 

A.  A.  Eldridge. 

X-Ray  diffraction  in  liquids.  Primary  normal 

alcohols.  G.  W.  Stewart  and  R.  M.  Morrow 
(Physical  Rev...  1927,  [ii],  30,  232— 244).— Two 
significant  distances  arc  measured  by  the  molyb¬ 
denum  If  a  X-ray  diffraction  curves  for  the  primary 
normal  alcohols  containing  from  1  to  11  carbon 
atoms ;  the  first  is  linearly  dependent  on  the  number 
of  carbon  atoms,  and  the  second  is  the  distance  of 
separation  perpendicular  to  the  chain.  The  first 
distance  increases  about  1-3  A.  for  each  carbon  atom, 
the  second  is  4-6  A.  for  lauryl  alcohol,  decreasing 
slowly  to  4-4  A.  for  butyl  alcohol,  and  then  rapidly 
to  3-8  A.  for  methyl  alcohol.  It  is  concluded  that 
the  diffraction  is  produced  by  planes  containing  the 
polar  groups,  which  are  not  perpendicular  to  the 
direction  of  the  parallel  chain  molecules.  The  effect 
is  not  caused  by  crystal  fragments,  but  is  ascribed 
to  a  non-erystalline  molecular  space  array  termed 

oybotaxis.”  The  cvbotactic  state  permits  mobility, 
but  not  random  motion;  the  molecules  have  the 
same  orientation  in  groups  too  small  to  produce 
optical  anisotropy.  The  universality  of  cybotaxis 


in  liquids  is  not,  however,  claimed.  Computed 
values  of  the  densities  of  the  alcohols  are  recorded. 

A.  A.  Eldridge. 

X-Ray  diffraction  in  liquids.  C.  V.  Raman  and 
C.  M.  Sogani  (Nature,  1927,  120,  514). — A  general 
account  of  experiments  being  described  elsewhere. 
When  tho  benzene  ring  is  unsymmetrically  loaded 
there  is  a  broadening  of  the  halo.  Acetic  acid  and 
glycerol  each  give  two  haloes,  corresponding  respect¬ 
ively  with  the  mean  distance  between  neighbouring 
molecules  which  lie  sido  by  side,  and  that  between 
those  lying  end  to  end.  A.  A.  Eldridge. 

Electrolytic  crystallisation  processes.  I.  V. 
Kohlsciiutter.  II.  Aggregation  forms  of 
incoherent  metal  deposits.  V.  Kohlsciiutter 
and  A.  Good.  III.  Formation  and  properties  of 
coherent  metallic  films.  V.  Kohlschutter  and 
E.  Jakober  (Z.  Elektrochem.,  1927,  33,  272 — 277, 
277 — 289,  290 — 308). — I.  In  characterising  cathodic 
metal  deposits,  tho  mode  of  arrangement  of  the 
individual  crystals  to  form  the  aggregate  (aggregation 
form)  must  be  considered  as  well  as  the  form,  habit, 
and  size  of  the  individuals.  As  in  other  crystallis¬ 
ation  processes,  growth  of  existing  crystals  and 
formation  of  new  nuclei  are  differently  affected  by 
changing  conditions,  and  wide  variations  in  the 
character  of  such  deposits  are  possible.  In  review¬ 
ing  theories  as  to  the  mechanism  of  the  formation  of 
cathodic  metal  deposits,  it  is  shown  that  numerous 
factors  may  possibly  operate  in  determining  their 
character,  the  growth  of  the  deposit  being  affected, 
not  only  by  the  forces  of  crystallisation  (ef.  Blum  and 
Raw'don,  A.,  1923,  ii,  732),  but  also  probably  by 
forces  in  the  solution.  An  attempt  is  to  be  made 
to  determine  the  dependence  of  the  character  of 
electrodeposited  metals  on  the  nature  of  tho  metal 
and  the  conditions  of  deposition. 

II.  The  electrodeposition  of  metals  giving  in¬ 
coherent,  outgrowing  deposits  (cadmium,  zinc,  tin, 
silver,  and  thallium)  has  been  investigated  with 
referenco  to  the  character  and  rate  of  formation  of 
the  outgrowths.  In  previous  work  (A.,  1924,  ii, 
528)  Kohlschutter  and  Uebersax  showed  that  under 
suitable  conditions  lead  is  deposited  from  nitrate 
solutions  in  the  form  of  thread-like  chains  of  minute 
octahedra  attached  to  one  another  by  their  apexes. 
This  form  is  favoured  by  high  current  density,  low 
electrolyte  concentration,  and  low  temperatures. 
Raising  the  temperature  leads  eventually  to  the  form¬ 
ation  of  leafy  structures  difficult  to  characterise. 
The  chains  of  octahedra  probably  arise  by  the  con¬ 
vergence  of  current  lines  at  the  apex  of  the  octa¬ 
hedron,  resulting  in  the  formation  of  a  new  nucleus 
at  that  point.  From  a  comparison  of  the  forma 
exhibited  by  various  metals  under  various  conditions 
it  is  concluded  that  the  deposits  obtained  with  a 
given  metal  belong  to  a  characteristic  morphological 
type  by  which  the  metal  can  be  recognised,  in  spite 
of  modification  duo  to  variation  of  conditions.  The 
size  of  the  individual  crystals  is  determined  by  the 
relation  between  rate  of  crystal  growth  and  rate  of 
nucleus  formation,  which  in  turn  depends  on  current 
density,  electrolyte  concentration,  and  temperature. 
High  chemical  polarisation  is  known  to  be  an  accom- 
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paniment  of  low  rate  of  crystal  growth,  but  this 
effect  cannot  be  referred  to  complex  formation,  since 
the  latter  is  found  to  favour  crystal  growth  in  some 
cases.  High  rate  of  crystal  growth  favours  regular 
orientation  of  the  crystals  in  the  chains.  The 
attachment  of  one  to  another  occurs  in  a  favoured 
crystallographic  direction  and  depends  therefore  on 
the  habit  of  the  individuals,  which  is  itself  largely 
determined  for  a  given  metal  by  the  composition  of 
the  electrolyte.  The  development  of  regular  chains 
seems  to  be  favoured  by  a  certain  current  density 
and  is,  no  doubt,  connected  with  the  chemical  polaris¬ 
ation,  the  magnitude  of  which  affects  the  distribution 
of  current  lines.  With  silver,  chains  of  crystals 
were  not  obtained,  there  being  no  favoured  direction 
of  growth  of  the  crystals,  and  probably  a  suitable 
relation  between  rate  of  growth  and  rate  of  nucleus 
formation  was  not  attained  under  the  experimental 
conditions.  It  is  concluded  that  even  incoherent 
cathodic  metal  deposits  exhibit  definite  regularities 
and  that  their  formation  can  be  referred  to  the 
operation  of  forces  at  the  crystal  surface  and  in  the 
electrolyte.  The  observations  are  discussed  in  detail 
and  are  compared  with  the  results  of  Glocker  and 
Kaupp  (A.,  1924,  ii,  518)  on  the  X-ray  examination 
of  coherent  metallic  deposits  possessing  a  fibrous 
structure. 

III.  Mechanical  strains  developed  during  the 
cathodic  deposition  of  thin  films  of  nickel  have 
already  been  investigated  by  the  “  contractometer  5 
method  (A.,  1922,  ii,  648).  This  method  has  now 
been  improved  and  applied  to  the  deposition  of 
other  metals  which  give  very  fine-grained  coherent 
deposits.  The  magnitude  of  the  “  contraction  ” 
developed  during  the  deposition  of  films  of  nickel, 
cobalt,  iron,  chromium,  and  palladium  on  platinum 
cathodes  has  been  determined  under  various 
conditions  of  current  density,  temperature,  and 
composition  of  electrolyte.  Deposits  obtained  on 
platinum  cathodes  previously  coated  electrolytically 
with  very  thin  films  of  copper  or  silver  were  coarser 
grained  and  exhibited  a  smaller  contraction.  Cathodic 
evolution  of  hydrogen  at  a  contracted  nickel  deposit 
causes  it  to  expand.  The  effect  of  superimposing 
alternating  current  on  the  direct  current  during 
metal  deposition  has  also  been  examined.  In  the 
deposition  of  zinc  and  lead,  metals  which  tend  to 
give  coarse-grained  deposits,  expansion  was  observed 
instead  of  contraction  under  all  conditions.  With 
silver  deposited  from  cyanide  solutions,  contractions 
occur  only  when  the  current  density  is  very  high  or 
when  the  solution  contains  a  large  excess  of  potassium 
cyanide  :  these  conditions  are  the  reverse  of  those 
leading  to  fine-grained,  coherent  deposits,  and  in 
the  formation  of  such  deposits  a  notable  expansion 
occurs.  The  various  factors  which  may  determine 
the  observed  contraction  and  expansion  phenomena 
are  discussed  in  the  light  of  theories  of  the  mechanism 
of  cathodic  metal  deposition. 

H.  J.  T.  Ellingham. 

RecrystaHisation  of  silver  and  platinum.  0. 
Feussner  (Z.  Metallk.,  1927,  19,  342— 345).— As 
is  the  case  with  most  other  metals,  there  is  a  lower 
temperature  limit  below  which  platinum  and  silver 
will  not  recrvstallise  on  annealing.  This  limiting 


temperature  is  higher  the  smaller  is  the  amount  of 
deformation  to  which  the  metal  has  been  subjected ; 
for  silver,  the  minimum  temperature  lies  between 
250°  and  300°  and  for  platinum  it  is  about  650°. 
Annealing  at  temperatures  just  above  the  limit 
yields  a  fine  grain  wliich  becomes  rapidly  coarser 
with  rise  of  temperature.  For  silver  the  relation 
between  annealing  temperature  and  grain  size  is 
almost  linear  above  350°,  whereas  for  platinum  the 
curve  is  hyperbolic  and  concave  to  the  axis  of  tem¬ 
perature,  i.e.,  a  relatively  small  rise  in  temperature 
between  800°  and  900°  causes  a  large  increase  in  the 
size  of  the  crystals,  but  a  similar  rise  of  temper¬ 
ature  between  1200°  and  1500°  has  a  very  slight 
effect  on  the  size  of  the  crystals.  By  plotting  the 
grain  size  against  the  logarithm  of  the  deformation 
a  straight  line  is  obtained  in  both  cases  for  all 
temperatures.  A.  R.  Powell. 

Tyndall's  experiments  on  magne-crystallic 
action.  (Sir)  W.  Bragg  (Proe.  Roy.  Inst.,  1927, 

25,  162—184). 

Grating  theory  of  the  electrolytic  conductivity 
of  rock  salt.  W.  Bratjnbek  (Z.  Physik,  1927,  44, 
684 — 699). — From  a  statistical  analysis  of  the  energy 
distribution  of  sodium  ions  in  the  rock-salt  grating 
an  expression  is  derived  for  the  probability  that  an 
ion  will  move  from  the  grating,  i.e.,  for  the  number 
of  ions  crossing  a  given  boundary  per  sec.  A  con¬ 
sideration  of  this  movement  in  a  uniform  electric 
field  leads  to  an  expression  for  the  ionic  conductivity, 
X,  in  the  following  form  :  log  y_=log  2e2/3xac^0-— 
<f>alkT,  where  e  is  the  electronic  charge,  x  the  time 
period  of  the  ions  in  the  grating,  a  the  grating  constant, 
c  a  grating  distortion  factor,  k  the  gas  constant  per 
mol.,  T  the  temperature  Abs.,  and  <j>0  the  minimum 
shearing  energy  per  unit  cell.  The  value  of  c  has 
been  calculated  from  grating  theory,  that  of  -  from 
the  frequency  of  residual  rays,  and  that  of 
<f>0  from  the  melting  temperature.  The  above 
expression  then  becomes  log  y.=27-7  — 10,400/T, 
from  which  values  of  the  conductivity  y  have  been 
calculated  in  the  range  20—500°,  which  agree  well 
with  those  observed  by  von  Soelen  (Z.  Physik,  1924, 
29,  125)  for  which  the  relationship  log  y=2o-9— 
10,700/T  obtains.  R.  W.  Lust. 

Magnetic  susceptibility  of  some  binary  alloys. 
J.  F.  Spencer  and  (Miss)  M.  E.  John  (Proe.  Roy. 
Soc.,  1927,  A,  116,  61 — 72). — The  magnetic  suscepti¬ 
bilities  of  silver,  lead,  cadmium,  tin,  gold,  aluminium, 
bismuth,  and  a  number  of  their  alloys  have  been 
measured  by  means  of  the  Curie-Cheneveau  magnetic 
balance.  The  values  for  the  pure  metals  agree  with 
those  obtained  by  Honda  (Ann.  Physik,  1920,  [iv], 
32,  1027).  The  susceptibility  values  are  plotted 
against  composition  in  the  case  of  the  alloys  (silver- 
lead,  gold-lead,  gold-tin,  gold-cadmium,  aluminium- 
tin,  bismuth-tin,  cadmium-tin,  and  lead-tin),  and 
well-defined  maxima  and  minima  are  obtained,  the 
compositions  at  w'hich  correspond  in  a  number  of 
cases  with  compounds,  and  in  a  few  cases  with 
compounds  known  to  exist  from  a  study  of  f.-p. 
curves.  The  magnetic  susceptibility  of  an  alloy 
system  may  lie  wrell  inside  the  paramagnetic  region 
although  both  constituents  are  diamagnetic  (lead- 
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silver).  The  susceptibility  curve  for  the  lead-tin 
system  is  almost  linear.  L.  L.  Bircumshaw. 

Magnetic  susceptibility  of  the  alkali  metals. 
J.  C.  McLennan,  R.  Ruedy,  and  (Miss)  E.  Cohen 
(Proc.  Roy.  Soe.,  1927,  A,  116  ,  468— 483).— The 
magnetic  susceptibilities  of  sodium,  potassium, 
caesium,  and  rubidium  have  been  determined.  The 
metals  were  purified  by  distillation  in  a  vacuum. 
The  caesium  and  rubidium  were  prepared  by  the 
action  of  calcium  on  the  halides ;  sodium  was  also  pre¬ 
pared  by  electrolysis  through  glass.  The  susceptibility 
was  measured  by  weighing  the  metals  in  the  presence 
and  absence  of  a  strong  uniform  magnetic  field.  The 
atomic  susceptibilities  of  sodium,  potassium,  rubidium, 
and  caesium  were  found  to  be  14x10”°,  19xl0”8, 
17x10”®,  and  28x10”®,  respectively.  The  suscepti¬ 
bilities  of  sodium  and  caesium  were  found  to  be 
constant  down  to  —190°.  The  theoretical  bearing 
of  these  results  is  discussed.  W.  E.  Downey. 

Distortion  of  crystals  of  aluminium  under 
compression.  II.  Distortion  by  double  slipping 
and  changes  in  orientation  of  crystal  axes  during 
compression.  III.  Measurements  of  stress. 
G.  I.  Taylor  (Proc.  Roy.  Soc.,  1927,  A,  116,  16 — 38, 
39 — 60). — II,  Changes  in  the  orientation  of  crystal 
axes  during  compression  of  a  disc  cut  from  a  single 
aluminium  crystal  are  found  to  be  in  accordance 
with  the  prediction  made  on  the  assumption  that  the 
crystal  slips  as  determined  by  distortion  measurements. 
The  bearing  of  the  results  on  the  structure  of  rolled 
sheets  of  metal  is  discussed,  and  distortions  of  cubical 
blocks  of  material,  due  to  various  types  of  double 
slipping,  are  compared,  to  discover  which  is  most 
likely  to  occur. 

III.  Experiments  are  described  for  measuring  the 
internal  shearing  stresses  in  a  compressed  disc. 
Formulae  are  developed  for  analysing  shear  stresses 
parallel  to  slip  planes  and  distortion  due  to  double 
and  single  slipping.  It  is  shown  that  the  material 
hardens  more  rapidly  when  a  given  total  amount  of 
slipping  is  divided  equally  between  two  planes  than 
when  it  is  all  on  one  plane.  The  experiments  cover  a 
large  range,  and  indicate  that  the  resistance  to  shear 
increases  steadily  up  to  the  greatest  amounts  of 
distortion  used.  L.  L.  Bircumshaw. 

Nickel-chromium  solid  solutions.  F.  C.  Blake 

and  A.  E.  Focke  (Physical  Rev.,  1926,  [ii],  27,  798). — 
The  amount  of  distortion  of  the  nickel  lattice  by 
substitution  of  chromium,  and  vice  versa,  has  been 
determined.  A.  A.  Eldridge. 

Influence  of  time  and  temperature  on  the 
mechanism  of  the  mechanical  fracture  of  large 
crystals  of  iron,  aluminium,  copper,  and  brass. 
F.  Sauerwald  and  G.  Elsner  (Z.  Physik,  1927,  44, 
36 — 57). — Measurements  have  been  made  of  the 
extensibility,  tensile  strength,  and  shearing  strength 
of  rods  of  iron,  aluminium,  copper,  and  brass,  each 
containing  at  most  two  or  three  single  crystals,  at 
temperatures  from  0°  to  1000°.  The  crystalline 
nature  of  the  fracture  produced  by  stretching  and 
by  shearing  has  been  examined,  and  recorded  photo¬ 
graphically.  The  results  show  that  the  general 
■statement  that  at  lower  temperatures  the  fracture 


is  crystalline  and  at  higher  temperatures  inter- 
crystalline  does  not  represent  experimental  observ¬ 
ation.  R.  W.  Ltjnt. 

Sub-grain  boundaries  in  nickel.  E.  S.  Daven¬ 
port  (Nature,  1927,  120,  478).— An  example  of  the 
formation  of  sub-boundaries  in  nickel  is  described  and 
illustrated.  A.  A.  Eldridge. 

Synthesis  of  nematic  fusions.  W.  East  (Ann. 
Physik,  1927,  [iv],  83,  1200— 1201).— A  correction. 

Mol.  wt.  of  gelatin  in  cresol.  R.  0.  Herzog  and 
H.  Cohn  (Z.  physiol.  Chem.,  1927,  169,  306).— 
Owing  to  the  difficulty  in  obtaining  trustworthy 

results  with  the  cryoscopic  method  (cf.  Troensegaard 
and  Schmidt,  this  vol.,  786;  Cohn  and  Conant,  A., 

1926,  891),  the  rate  of  diffusion  of  gelatin  dissolved 

in  cresol  is  used.  A.  Wormall, 

Metal  crystals.  V.  Thermal  and  electrical 
conductivity  of  crystals  belonging  to  the  regular 
system.  E.  Gruneisen  and  E.  Goens  (Z.  Physik, 

1927,  44,  615—642;  cf.  A.,  1926,  784).— The  thermal 
and  electrical  conductivities  of  gold,  copper,  platinum, 
rhodium,  aluminium,  iron,  and  tungsten  in  the  finely- 
crystallised  state  and  as  single  crystals  have  been 
determined  at  0°,  —190°,  and  —252°.  For  metals 
of  high  conductivity  the  thermal  conductivity  is 
determined  principally  by  the  purity  and  to  a  small 
extent  only  by  the  crystal  size.  The  thermal 
resistivity,  w,  can  be  expressed  by  w—Wi+pjZT, 
where  p  is  the  electrical  resistivity,  Z  a  constant,  T  the 
absolute  temperature.  The  quantity  u\  is  identified 
as  the  non-metallic  component  of  the  resistivity, 
and,  at  temperatures  at  which  superconductivity 
occurs,  is  the  predominating  term;  its  value  is 
approximately  constant  for  the  metals  examined, 
and  is  thus  independent  of  purity,  hardness,  and 
crystal  size.  The  quantity  p/ZT  is  termed  the 
metallic  component  of  the  resistivity  and  pre¬ 
dominates  except  at  very  low  temperatures;  for 
pure,  or  nearly  pure,  metals  Z  has  the  value  2-2  x  10”s ; 
it  is  therefore  in  this  component  that  the  basis  of  the 
Wiedemann-Eranz-Lorenz  law  is  to  be  sought. 

R.  W.  Lent. 

Measurement  of  light  absorption,  H.  von 
Halban  and  J,  Eisenbrand  (Proc.  Roy.  Soc.,  1927, 
A,  116,  163 — 162). — The  relative  merits  of  the 
photographic  and  photo-electric  methods  for  the 
measurement  of  light  absorption  in  the  ultra-violet 
are  discussed.  The  photographic  method  is  character¬ 
ised  by  a  definite  absolute  difference  in  extinction, 
not  by  a  definite  relative  error.  The  accuracy  with 
which  the  extinction  coefficient  can  be  determined 
depends  on  the  absolute  magnitude  of  the  extinction 
used,  and  the  error  may  be  made  very  small  by 
employing  a  sufficiently  large  extinction.  In  the 
photo-electric  method  it  is  possible,  under  favourable 
conditions,  to  make  the  sensitivity  to  differences  of 
extinction  about  a  hundred  times  as  great  as  that  of 
the  photographic  method.  The  photo-electric  method 
is  thus  superior  to  the  photographic  method  for  the 
qualitative  or  quantitative  determination  of  small 
changes  in  light  absorption,  and  is  to  be  preferred  as 
an  instrument  for  the  elucidation  of  problems  in 
chemical  dynamics.  The  method  is  not  so  suitable 
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for  absolute  measurements,  since  the  purity  of  the 
light  and  the  degree  of  definition  in  respect  of  wave¬ 
length  are  much  poorer  than  in  the  photographic 
method,  owing  to  the  high  intensity  of  light  needed. 
The  photographic  method  is  entirely  suitable  for 
the  quantitative  exploration  of  absorption  spectra, 
and  on  account  of  its  greater  rapidity  is  preferable 
to  the  photo-electric  method.  The  large  differences 
which  have  been  found  between  the  results  of  the 
two  methods  at  wave-lengths  below  BOO  w*,  especially 
for  solutions  of  nitrates  (cf.  Baly  and  Riding,  this 
vol.,  183),  have  been  traced  to  a  systematic  source 
of  error  in  the  photo-electric  measurements,  duo  to 
the  use  of  a  glass  relatively  opaque  to  short-wave 
light  in  the  cells  employed  in  the  measurements. 
The  results  of  the  two  methods  are  now  found  to  be 
in  satisfactory  agreement.  L.  L.  BmcUMSHAW. 

Specific  heat  of  hydrogen.  G.  H.  Dieke 
(Physical  Rev.,  1926,  [ii],  27,  639). — The  assumptions 
necessary  in  a  recalculation  of  the  specific  heat  of 
hydrogen  on  the  basis  of  the  new  development  in 
band  spectra  are  considered.  A.  A.  Eldrddge. 

Relation  between  the  difference  of  the  specific 
heats  at  constant  pressure  and  constant  volume 
and  properties  of  liquids.  W.  Herz  (Z.  anorg. 
Chem,,  1927,  166,  155— 160).— Combination  of 

Trouton’s  rule  with  the  rule  that  the  molecular  heat 
at  constant  pressure  of  a  liquid  exceeds  that  at 
constant  volume  by  10  g.-cal.  (Tyrer,  A.,  1914,  ii,  425; 
Schulze,  A.,  1915,  ii,  221)  leads  to  the  relation  cp—cr— 
Lj'2T,  where  cP  and  c„  are  the  specific  heats  at  constant 
pressure  and  constant  volume,  respectively,  and 
L  is  the  latent  heat  of  evaporation  at  the  b.  p.  (Abs.), 
T.  Somewhat  similar  relationships  can  be  deduced 
connecting  cp—cv  and  the  internal  pressure  at  the 
b.  p.,  zero  volume,  capillary  constant,  critical  data, 
molecular  elevation  of  the  b.  p.,  surface  tension  at  the 
b.  p.,  and  the  molecular  refraction,  and,  in  general, 
these  are  in  satisfactory  agreement  with  the  experi¬ 
mental  data.  R,.  Cctihll. 

True  specific  heats  at  high  temperatures  by 
heating  with  thermionic  electrons.  H.  Klink- 
HARDT  (Ami.  Physik,  1927,  [iv],  84,  167—200).— 
The  effect  of  thermionic  emission  in  raising  the 
temperature  of  various  substances  has  been  used  to 
determine  specific  heats  at  high  temperatures.  The 
substance  was  heated  in  a  vacuum  furnace  to  any 
desired  temperature.  The  heating  effect  of  the 
controlled  emission  from  a  tungsten  wire  on  the 
hot  body  was  measured  by  means  of  a  thermocouple 
embedded  in  the  substance.  Copper,  solid  and 
liquid  lead,  zinc,  ammonium  chloride,  iron,  nickel, 
and  six  iron-manganese  alloys  have  been  examined. 
The  method  is  particularly  applicable  to  the  deter¬ 
mination  of  specific  heats  near  the  m.  p.  or  conversion 
point  of  a  substance.  W.  E.  Downey. 

Calorimetric  researches  on  some  salts.  E. 
Cane  (Rend.  Accad.  Sci.  fis.  mat.  Napoli,  1927,  [iii],  32, 
S3 — 86). — Using  Bunsen’s  calorimeter,  the  specific 
heats  of  various  metallic  inotybdates  have  been 
determined  and  by  application  of  the  addition  law 
the  specific  heat  of  the  group  Mo04  has  been  deduced. 
Results  indicate  that  this  law  holds  for  molybdates. 

M.  Carlton. 


Latent  heat  of  evaporation  of  sulphur.  J.  H. 
Awbery  (Proc.  Physical  Soc.,  1927,  39,  417 — 420). — 
The  quantity  of  sulphur  boiled  off  from  a  vessel  when 
a  known  amount  of  energy  is  supplied  has  been 
determined.  Heat  losses  were  prevented  by  immersing 
the  vessel  in  sulphur  vapour.  Another  method  of 
estimating  the  heat  loss,  involving  the  use  of  a 
dummy  vessel  with  a  smaller  heating  coil  so  that  the 
differences  in  energy  and  weight  evaporated  could  be 
equated,  proved  unsatisfactory.  The  latent  heat 
was  found  to  be  79  with  an  estimated  accuracy  of  2%. 

R.  A.  Morton. 

Heat  of  formation  of  the  K,  molecule.  A. 
Carrelli  and  P.  Pringsiieeu  (Z.  Physik,  1927,  44, 

643 — 652). — The  concentration  of  Ka  molecules  in 
otassium  vapour  at  temperatures  from  240°  to  310° 
as  been  determined  from  the  intensity  of  the  red 
fluorescence  band,  excited  by  a  constant  source 
of  white  light,  which  is  assumed  proportional  to  the 
concentration  of  Iv2  molecules.  By  providing  that 
the  vapour  is  saturated,  these  data  give  the  vapour- 
pressure  curve  for  K2  molecules  from  which  the  heat 
of  vaporisation,  is  obtained.  The  heat  of  form¬ 
ation,  Q,  is  then  given  by  Q= 2>t— X2>  where  is 
the  heat  of  vaporisation  of  monatomic  potassium; 
the  value  thus  found  is  0-63  electron  volt.  The 
variation  of  the  concentration  of  K2  molecules  with 
temperature  at  constant  pressure  has  been  employed 
to  calculate  Q  directly;  the  value  obtained  is  0-53 
electron  volt;  that  calculated  from  the  convergence 
frequency  of  the  band  is  0-68  electron  volt. 

R.  W.  Lent. 

Heat  of  transformation  of  nickel  and  cobalt. 
S.  Ujuno  (Sci.  Rep.  Tohoku  Imp.  Univ.,  1927,  16, 
593 — 611). — The  heat  content-temperature  curves  of 
nickel  and  cobalt  have  been  determined  by  a  calori¬ 
metric  method.  The  heat  of  magnetic  transformation 
of  nickel  has  hence  been  found  to  be  2-01  g.-cal./g., 
whilst  that  of  cobalt  is  2-00  g.-cal./g.  and  the  heat 
of  transformation  of  cobalt  from  the  hexagonal  close- 
packed  to  the  face-centred  cubic  lattice  is  1-05 
g.-cal./g.  The  mean  and  true  specific  heats  at 
different  temperatures  have  also  been  calculated. 

M.  S.  Burr. 

New  base  point  on  the  thermometric  scale  and 
the  inversion  of  quartz.  F.  Bates  and 

F.  P.  Phelps  (U.S.  Bur.  Standards  Sci.  Paper  557, 
1927,  22,  315 — 327). — The  heating  and  cooling  curves 
for  crystalline  specimens  of  quartz  from  widely- 
separated  sources  have  been  investigated,  temperature 
measurements  being  made  by  means  of  thermo¬ 
couples  inserted  in  small  holes  drilled  in  crystalline 
plates.  It  was  found  that  the  a  inversion  is 

accompanied  by  superheating  and  supercooling. 
Inversion  commences  sharply  at  573-30°  on  heating, 
and  this  temperature  is  always  recorded  regardless 
of  the  origin  of  the  quartz  specimen,  whilst  the 
inversion  on  cooling  begins  at  572-3s°,  hut  the  exact 
temperature  varies  slightly  with  conditions  in  the 
crystal.  The  true  inversion  temperature  may  be 
taken  as  572-67°.  The  heat  of  transition  at  the 
inversion  temperature  is  estimated  to  be  0-165  g.-cal. 
The  change  at  573-30°,  it  is  suggested,  might  well 
replace  the  m.  p.  of  antimony  (630-5°)  as  a  reference 
point  on  the  thermometric  scale,  specially  suitable 
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for  the  standardisation  and  checking  of  thermo¬ 
couples.  R.  A.  Morton. 

M.  p.  of  sodium.  J.  R.  Nielsen  and  R.  Bibber 
(Proc.  Oklahoma  Acad.  Sci.,  1927,  6,  295 — 290). — 
Sodium  prepared  by  electrolysis  through  glass  has 
m.  p.  97-0°. .  Chemical  Abstracts. 

Vapour  pressure  of  diphenyl  and  aniline. 
F.  J.  Garrick  (Trans.  Faraday  Soc.,  1927,  23,  560— • 
563). — If,  by  making  use  of  Jaquerod  and  Wassmer’s 
vapour-pressure  data  (A.,  1904,  ii,  538),  the  ratio 
TJT2 ,  is  plotted  against  Tv  where  T1  and  Tz  are  the 
temperatures  Abs.  at  which  diphenyl  and  mercury, 
respectively,  have  the  same  vapour  pressure,  the 
curve  obtained  shows  a  sharp  change  of  slope  at  about 
224°.  Measurements  of  the  vapour  pressure  of 
diphenyl,  between  153°  and  254°,  have  therefore  been 
made  by  a  modification  of  Ramsay  and  Young’s 
method.  The  results  are  not  in  agreement  with  those 
of  Jaquerod  and  Wassmer,  and  no  discontinuity  is 
observed  on  plotting  in  accordance  with  the  Ramsay- 
Young  rule.  Vapour  pressures  of  aniline  have  been 
determined  between  91°  and  151°.  The  results  do 
not  agree  with  those  of  ICahlhaum  (Z.  physikal. 
Chem.,  18S9,  26,  603).  The  Ramsay-Young  graph 
is  a  smooth  curve,  the  curvature  being  in  the  usual 
direction  and  more  pronounced  at  the  lower  tem¬ 
peratures.  M.  S.  Burr. 

Influence  of  insoluble  materials  on  the  physical 
properties  of  liquids.  J.  B.  Peel,  P.  L.  Robinson, 
and  H.  C.  Smith  (Nature,  1927,  120,  514 — 515). — 
Baker’s  observations  (J.C.S.,  1927,  949)  of  the  change 
in  vapour  pressure  and  surface  tension  of  liquids  in 
presence  of  insoluble  catalysts  are  substantiated  by 
density  determinations.  The  density  of  water  at 
14-1°  in  contact  with  carbon  increases  by  0-000080 
in  48  lirs.,  0-00019  in  96  hrs.,  and  0-00020  in  150  hrs.; 
the  increase  with  ethyl  ether  and  carbon  at  14-8°  is 
0-0009  in  IS  hrs.,  0-0011  in  42  hrs.,  and  0-0013  in  90 
or  130  hrs.  Water  at  18-5°  in  contact  with  thoria 
gave  the  following  results  :  —0-00017  in  24  hrs., 
—0-00002  in  48  hrs.,  -f  0-00001  in  96  hrs.,  +0-00011 
in  192  hrs.,  +0-00015  in  209  hrs. ;  at  23-3°,  -0-00040 
in  24  hrs.,  +0-00004  in  209  hrs,  A.  A.  Eldridge. 

Relation  between  orthobaric  densities.  J. 

Horiuciii  (Bull.  Chem.  Soc.  Japan,  1927,  2,  213 — 
224;  cf.  A.,  1926,  1198). — The  previously-derived 

relationship  between  the  molecular  volumes  of  a 
substance  in  the  liquid  and  gaseous  states  is  shown 
to  be  applicable  to  22  more  substances ;  the  relation¬ 
ships  between  the  quantities  A  and  E  and  the  critical 
constants  are  confirmed.  The  additive  nature  of  the 
quantity  E  is  established.  J.  S.  Carter. 

Surface  tension  of  molten  metals  and  alloys. 
Y.  Matuyaha  (Sei.  Rep.  Tohoku  Imp.  Univ.,  1927, 

16,  555 — 562). — An  apparatus  is  described  for  deter¬ 
mining  the  surface  tension  of  molten  metals  by  the 
drop-weight  method.  Tho  surface  tensions  of  tin, 
bismuth,  cadmium,  lead,  zinc,  and  antimony  fall 
linearly  as  the  temperature  rises.  The  surface 
tension-temperature  curves  are  practically  parallel 
for  the  range  of  temperature  considered,  but  Eotvos’ 
law  is  not  obeyed.  Surface  tension-composition 
curves  are  given  for  the  binary  alloys  of  antimony  with 


cadmium,  zinc,  arid  lead.  There  is  a  break  in  each  of 
the  first  two  curves,  showing  that  the  intermetallie 
compounds  formed,  CdSb  and  Zn^Sbj,  respectively, 
havo  not  decomposed  in  the  liquid  state. 

M.  S.  Burr. 

Viscosity  of  liquids  above  tbeir  b.  p.  IV.  T. 
Titani  (Bull.  Chem.  Soc.  Japan,  1927,  2,  225 — 229 ; 
cf.  this  vol.,  819). — The  additive  nature  of  the  con¬ 
stant  B  in  the  author’s  previously-derived  volume 
relation  is  established.  When  expressed  in  a  reduced 
form  by  the  introduction  of  critical  data  the  author’s 
volume  and  temperature  relations  become  $r= 
Icr(vr2!3 — 6r2'3)  and  l—^r=cr(l—Q15,  respectively,  where 
Jr,  tr,  etc.  represent  reduced  quantities  or  constants. 
The  reduced  constants  k„  6r,  and  cr  are  now  inde¬ 
pendent  of  the  nature  of  the  substance  and  have  the 
values  1-84,  0-308,  and  1-09,  respectively.  They  are 
related  to  the  original  constants  and  to  the  critical 
constants  as  follows:  l:r~KV  3/a/<I>„ ;  br=BjVe; 
cr—CTc1,5l<j?c.  Further  reduced  equations  are  ob¬ 
tained  from  a  consideration  of  the  dimensions  of 
viscosity.  These  equations  are  :  <f>T'~kr'(vrm—brm) 
and  <j>Cr'—  i>r'=c/(l  —  tr)Vi,  where  the  reduced  con¬ 
stants  kr',  c/,  and  <+/  have  the  values  4-03 X  10l, 
2-40xl04,  and  2-19X104,  respectively,  and  are 
related  to  the  original  constants,  critical  constants, 
and  mol.  wt.  by  the  equations  kr‘=KMmTJ- 2  Vc113, 
cT‘ — CMV3T<?nQl Vem,  and 

J.  S.  Carter. 

Viscosity  of  nickel,  aluminium,  and  light 
alloys.  J.  Cournot  and  M.  S.  Silva  (Compt.  rend., 
1927,  185,  650 — 652). — The  viscosities  of  commercial 
nickel,  “  calypso,”  aluminium,  “  alpax,”  and  dur¬ 
alumin  wires  of  varying  diameters  have  been  studied 
at  15—700°  by  the  method  previously  described  (B., 
1926,  161).  Nickel  has  a  viscosity  at  500 — 600° 
about  double  of  that  of  an  ordinary  soft  or  semi-soft 
steel,  and  the  limiting  viscosities  are  low  in  all  cases 
compared  with  the  ordinary  rupture  loads.  If  the 
diameter  of  the  wire  is  doubled  the  limiting  viscosity 
is  increased  by  a  constant  amount  independent  of  the 
temperature  (500  g./mm.2  and  1  kg./mm.2  for  alumin¬ 
ium  and  duralumin,  respectively).  J.  Grant, 

Theory  of  the  streaming  of  an  elastic  liquid 
in  the  Couette  apparatus.  M.  Reiner  and  R. 
Riwlin  (Kolloid-Z.,  1927,  43,  1—5;  cf.  A.,  1926, 
678).— From  the  equation  for  the  internal  tangential 
tension  of  a  hypothetical  “  elastic  liquid,”  t=0  + 
r/lvjdr,  the  following  formulae  have  been  derived  for 
the  relation  between  the  torsion  angle  of  the  suspen¬ 
sion  wire  <f>  and  the  angular  velocity  Q  in  the  Couette 
apparatus:  &  +  2fo/0)^on(l) 

and  <f>  =  (-r)ln)Q  +  (<f>jn)  log,  R^/Ra  (2)  ,  where  r(  is  tho 
viscosity  constant,  0  the  “flow  solidity,”  <+  = 
(2rrfEJ2/D)0,  n-D[B]?-B£)l4rRI?.R.l*l  (the  appar¬ 
atus  constant),  IiB  and  IiA  are  the  radii  of  the  outer 
and  inner  tubes,  respectively,  l  is  their  length,  and  D 
the  torsion  modulus  of  the  suspension  wire.  The 
relation  (1)  holds  below  the  values  J.  and  O,,  relation 
(2)  above  these  values,  and  .  RjAjllA, 

(9/275)[R£2/I?^2~(logsI?£2/I2A2)  —  1],  A  criterion  for 
the  elasticity  of  a  liquid  is  that  its  curve  cuts  off 
a  certain  value  j>a>  0  from  the  6  axis. 

L.  L.  Bircumsha  w. 
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Viscosities,  electrical  conductivities,  and 
specific  volumes  of  acetic  acid-stannic  chloride 
solutions.  J.  D.  Stranathan  and  J.  Strong 
(J.  Physical  Cliem.,  1927  ,  31,  1420— 1428).— Tho 
viscosities,  electrical  conductivities,  and  specific 
volumes  of  solutions  of  stannic  chloride  in  acetic  acid 
have  been  measured  at  25-2°  for  concentrations  of 
the  former  up  to  a  mol.  fraction  0-4111  at  which  two 
layers  are  formed.  Mixing  is  accompanied  by  a  large 
evolution  of  heat,  and  by  a  large  contraction  in  volume 
which,  at  a  mol.  fraction  0-3608  of  stannic  chloride,  is 
32-1%  of  the  volume  calculated  on  the  additive  law. 
The  viscosity-concentration  curve  shows  a  pro¬ 
nounced  maximum  which  is  282  times  the  viscosity 
calculated  additively.  The  maximum  occurs  at  the 
concentration  corresponding  with  the  compound 
SnCl4,3AcOH,  to  the  formation  of  which  the  change 
in  the  properties  of  the  system  is  attributed. 

L.  S.  Theobald. 

Constitution  of  certain  salts  and  acids  in 
solution  as  determined  by  observations  of 
critical  solution  temperatures.  S.  R.  Carter  and 
N.  J.  L,  Megson  (J.C.S.,  1927,  2023— 2028).— The 
elevation  of  the  critical  solution  temperature  in  the 
systems  phenol-water  and  fsobutyric  acid-water  by 
the  addition  of  other  substances  (Patterson,  A.,  1925, 
ii,  389)  is  used  to  detect  complex  formation  in  hydro¬ 
chloric  acid  solution.  For  mixtures  of  hydrochloric 
acid  with  sulphur  dioxide,  selenium  dioxide,  ferrous 
chloride,  and  cupric  chloride,  the  rise  of  the  critical 
solution  temperature  is  normal  and  there  is  no 
complex  formation.  Mixtures  of  hydrochloric  acid 
with  ferric  chloride,  mercuric  chloride,  and  cuprous 
chloride  show,  however,  considerable  complex  form¬ 
ation,  the  compounds  FeCl3,3HCl  and  HgCl2,HCl 
being  indicated.  F.  S.  Hawkins. 

Interdiffusion  of  immiscible  solid  salts.  C. 
Tubandt  and  W.  Jost  (Z.  anorg.  Chem.,  1927,  166, 
27 — 30). — Immiscible  solid  salts  may  diffuse  into  each 
other  when  in  contact  if  the  ion  carrying  the  current 
has  the  same  kind  of  charge  in  each,  and  if  each  salt 
is  able  to  form  mixed  crystals  by  exchanging  its  own 
mobile  ion  for  that  of  the  other  salt.  These  con¬ 
ditions  are  fulfilled  by  the  forms  of  cuprous  sulphide 
and  silver  iodide  which  are  stable  at  higher  tem¬ 
peratures,  diffusion  occurring  in  this  case  by  exchange 
of  the  metal  atoms.  Diffusion  is  slowest  at  the 
surface  of  contact  of  the  solids,  indicating  a  not 
inconsiderable  resistance  to  the  transfer  of  ions  from 
one  lattice  to  another  of  a  different  type. 

R.  Cotiull. 

Determination  of  solubilities  by  potentiometric 
titration,  and  the  “  insoluble  ”  form  of  silver 
chloride.  F.  L.  Hahn  and  R.  Schulze  (Z.  anorg. 
Chem.,  1927, 166,  213 — 218). — Determinations  of  the 
solubility  of  silver  chloride  by  the  potentiometric 
method  previously  described  (this  vol.,  743)  have 
failed  to  confirm  the  existence  of  the  particularly 
insoluble  form  reported  by  Lorenz  and  Bergheimer 
(A.,  1924,  ii,  757).  R.  Cuthill. 

Solubility  of  cupric  sulphide  in  alkali  sulphides 
in  presence  of  sulpharsenates.  C.  Davies  and 
A.  D.  Munro  (J.C.S.,  1927,  2385— 2386).— The 
amount  of  cupric  sulphide  dissolved  by  yellow 


ammonium  sulphide  increases  steadily  with  the  amount 
of  arsenic  present,  sufficient  copper  being  dissolved  to 
cause  an  error  in  qualitative  analysis.  Colourless 
ammonium  sulphide  does  not  dissolve  cupric  sulphide 
under  tho  same  conditions.  With  solutions  of  sodium 
polysulphide  the  influence  of  arsenic  on  the  solubility 
of  cupric  sulphide  is  much  less  pronounced. 

F.  S.  Hawkins. 

Effect  of  one  salt  on  the  solubility  of  another  in 
ethyl  alcohol  solntion.  I  and  II.  F.  E.  King  and 
J.  R.  Partington  (Trans.  Faraday  Soc.,  1927,  23, 
522 — 535). — The  influence  of  lithium  iodide  and 
sodium  thiocyanate  on  the  solubility  of  sodium 
iodide  in  ethyl  alcohol  at  25°  has  been  investigated, 
and  conductivities  and  viscosities  of  the  sodium 
iodide-sodium  thiocyanate  solutions  have  been  deter¬ 
mined.  The  solubility  data  for  sodium  thiocyanate 
and  those  for  lithium  iodide,  at  concentrations  below 
one  equivalent  per  litre,  may  be  represented  by  the 
ordinary  salting-out  formula,  log  sjs0=kc,  where  s0 
and  s  are  the  solubilities  in  g. /litre  of  saturated  solu¬ 
tion  of  sodium  iodide,  alone  and  in  presence  of  an 
added  salt  of  concentration  c,  equiv. /litre,  respectively. 
Methods  of  calculating  the  ionised  and  un-ionised 
fractions  in  the  mixture  of  sodium  iodide  and  thio¬ 
cyanate  are  described  and  compared,  and  certain 
values  adopted.  As  the  concentration  of  sodium 
thiocyanate  increases,  both  the  concentration  of  un¬ 
dissociated  sodium  iodide  and  the  solubility  product 
of  the  ions  decrease  at  approximately  the  same  rate. 

M.  S.  Burr. 

Influence  of  electrolytes  on  the  solubility  of 
other  electrolytes  in  non-aqueous  solvents.  C.  A. 
Kraus  and  R.  P.  Seward  (Trans.  Faraday  Soc., 
1927,  23,  48S — 491). — The  solubility  of  sodium 
chloride  in  isopropyl  alcohol  in  the  presence  of 
sodium  nitrate  and  ammonium  nitrate,  respectively, 
has  been  determined  at  25°,  and  also  the  solubility 
of  sodium  bromide  in  acetone  in  presence  of  sodium 
nitrate.  The  results  show  that  addition  of  a  second 
salt  with  a  common  ion  depresses  the  solubility, 
whilst  addition  of  a  salt  without  a  common  ion 
increases  it.  The  magnitude  of  the  effects  is  not  in 
accordance  with  that  required  by  the  Debye-Hiickel 
theory.  It  is  possible  that,  in  solvents  of  lower 
dielectric  constant,  it  will  be  necessary  to  abandon 
the  assumption  that  the  simple  ions  are  the  only 
molecular  species  present.  M.  S.  Bure. 

Physico-chemical  analysis  by  ebullition  of 
saturated  solutions.  E.  Cornec  and  P.  Klug 
(Bull.  Soc.  chim.,  1927,  [iv],  41,  1009 — 1017). — The 
b.  p.  of  solutions  which  are  saturated  with  regard  to 
pairs  of  salts  are  said  to  afford  information  concerning 
the  state  of  the  salts  in  solution.  Sodium  and 
potassium  chlorides,  or  nitrates,  do  not  combine  in 
solution ;  sodium  (or  potassium)  chloride  and  bromide 
form  a  continuous  series  of  mixed  crystals ;  ammon¬ 
ium  and  copper  sulphates,  and  ammonium  and  zinc 
sulphates,  form  double  salts,  CuS04,(NH4)2S04,2H20 
and  ZnS04,(NH4)2S04,6H20,  respectively,  exhibiting 
congruent  solubility.  S.  K.  Tweedy. 

Partition  coefficients  and  the  influence  of  salts. 
W.  Herz  and  E.  Stanner  (Z.  physikal.  Chem.,  1927, 
128,  399 — 411). — The  partition  coefficients  of  tri- 
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methylamine  between  benzene  and  aqueous  solutions 
of  lithium,  sodium,  potassium,  strontium,  and  barium 
chlorides,  and  sodium  and  potassium  bromides, 
iodides,  and  sulphates  have  been  determined  at  25°. 
The  salting-out  effect  is  greatest  for  chlorides  and 
least  for  iodides,  i.e.,  it  decreases  with  rising  atomic 
volume,  whereas  the  effect  of  the  cations  increases 
with  increasing  atomic  volume.  Neutral  salts  have 
a  corresponding  influence  on  the  solubility  of  dipropyl¬ 
amine  in  water.  Measurements  of  the  partition 
coefficients  of  phenol  and  of  benzoic  acid  between 
benzene  and  aqueous  salt  solutions  indicate  that  in 
the  ease  of  acidic  substances  the  sodium  ion  has  the 
greatest  influence  and  the  potassium  ion  the  least, 
the  other  cations  giving  intermediate  values.  The 
salting-out  effect  for  a  neutral  substance  such  as 
acetone  is  greatest  for  the  sodium  and  potassium 
ions.  H.  F.  Gtllbe. 

Actinium.  L.  Imre  (Z.  anorg.  Chem.,  1927,  166, 

1 — -15). — Experiments  on  the  distribution  of  the 
nitrates  of  thorium  and  radioaetinium  between  nitric 
acid  solutions  and  ethyl  ether  reveal  a  close  similarity 
in  the  behaviour  of  the  two  salts.  A  method  of 
removing  cerium  from  actinium  preparations  has  been 
worked  out  (cf.  this  voL,  844).  R.  Cuthill. 

Dynamics  of  salting  out.  E.  A.  H.afner 
(Biochem.  Z.,  1927, 188,  259— 269).— Phenol  is  salted 
out  of  aqueous  solution  by  ammonium  sulphate,  more 
readily  in  presence  of  glycine,  carbamide,  and  acetone, 
less  readily  in  presence  of  glycerol  and  alcohol,  whilst 
dextrose  and  sucrose  have  but  little  effect.  The 
salting  out  of  euglobulin  and  total  globulin  by 
magnesium,  ammonium,  and  sodium  sulphates  is 
investigated  and  the  results  are  discussed  theoretically 
(cf.  A.,  1925,  ii,  283).  P.  W.  Clutterbuck. 

Adsorption  of  gases  on  the  surface  of  mercury. 
M.  L.  Oliphant  and  R.  S.  Bttrdon  (Nature,  1927, 
120,  584 — 585). — Measurement  of  the  change  of  the 
concentration  of  carbon  dioxide  in  admixture  with 
hydrogen  or  helium  when  subjected  to  a  shower  of 
mercury  droplets  indicates  that  for  5,  10,  and  15% 
of  carbon  dioxide  a  complete  unimolecular  layer  of 
the  gas  is  formed  in  0*2  sec.  after  formation  of  the 
surface.  For  0-5%  the  adsorption  is  less,  and  for 
50%  more,  than  that  which  corresponds  with  a 
unimolecular  layer.  It  seems  possible  that  the  drop- 
weight  method  for  measuring  surface  tension  gives 
different  values  according  to  whether  the  liquid  wets 
the  tube  or  not.  A,  A.  Eltjridge. 

Heats  of  adsorption  on  poisoned  and  heat- 
treated  catalysts.  G.  B.  Kistiakowsky,  E.  W. 
Flosdorf,  and  H.  S.  Taylor  (J.  Amer.  Chem.  Soc., 
1927,  49,  2200 — 2206). — The  curves  representing  the 
heat  of  adsorption  of  hydrogen  by  copper  catalysts  as 
a  function  of  the  amount  adsorbed  (cf.  this  vol.,  426) 
exhibit  a  maximum,  which  corresponds  with  a  smaller 
amount  of  adsorbed  gas  when  the  catalyst  is  partly 
de-activated  (by  heat  treatment)  and  disappears 
when  the  de-activation  is  complete.  The  curve  for 
adsorption  by  a  poisoned  copper  catalyst  is  typical 
of  that  for  adsorption  without  activation.  These 
results  support  the  theory  that  a  catalyst  surface 
contains  variable  elementary  spaces  and  that  adsorp¬ 


tion,  accompanied  by  an  endothermic  activation 
process,  occurs  on  the  most  active  spaces.  Since,  in 
adsorption,  that  reaction  which  involves  the  smaller 
free  energy  decrease  is  favoured,  the  question  arises 
as  to  whether  free  energy  change  is  a  true  measure  of 
adsorption  velocity.  S.  K.  Tweedy. 

Hydrolytic  adsorption  by  spongy  platinum 
and  charcoal.  A.  Frtjmkin  and  A.  Donde  (Ber., 
1927,  60,  [J?],  1816—1820;  cf.  this  vol.,  106). — 
Spongy  platinum,  prepared  by  the  action  of  mag¬ 
nesium  on  chloroplatinic  acid  and  purified  by  succes¬ 
sive  washings  with  hydrochloric  acid  and  conduc¬ 
tivity  water  in  an  atmosphere  of  hydrogen,  adsorbs 
alkali  from  a  solution  of  sodium  sulphate ;  the  alkali 
is  not  completely  removed  by  washing  with  a  con¬ 
siderable  quantity  of  water,  so  that  the  amount  of 
acid  liberated  is  always  in  excess  of  that  of  the  alkali. 
It  has  not  been  found  possible  to  prepare  spongy 
platinum  in  presence  of  oxygen  which  adsorbs  acid 
and  liberates  alkali.  Charcoal  treated  with  platinum 
and  activated  in  air  adsorbs  acid  from  potassium 
chloride  solution  and  liberates  alkali,  whereas  the 
opposite  effect  is  observed  in  an  atmosphere  of 
hydrogen.  Addition  of  thiocarbamide  to  the  potass¬ 
ium  chloride  solution  poisons  the  platinum  and  the 
charcoal  then  adsorbs  only  acid  independently  of 
the  gaseous  atmosphere.  H.  Wren. 

Adsorption  of  ions  and  of  sols  at  interfaces  and 
its  application,  to  certain  problems  of  colloid 
chemistry.  N.  R.  Dhar  (J.  Indian  Chem.  Sod., 
1927,  4,  173 — 181).— The  adsorption  of  ions  by  sols 
of  mercuric  and  antimony  sulphides,  aluminium 
and  ferric  hydroxides,  and  vanadium  and  manganese 
oxides  shows  that  the  greater  the  valency  of  the  ion 
the  less  is  the  amount  of  adsorption.  No  experi¬ 
mental  support  is  found  for  the  view  that  ions  of 
greater  valency  have  greater  coagulating  power. 
Although  sols  are  capable  of  adsorbing  ions  carrying 
the  same  charge  as  the  sol,  the  adsorption  is  greatest 
when  there  is  chemical  affinity  between  the  ion  and 
the  sol.  Sols  of  ferric  hydroxide,  silver  and  lead 
chromates,  but  not  sols  of  manganese  oxide,  antimony 
and  cadmium  sulphides,  are  adsorbed  readily  by  their 
respective  solids.  The  theory  of  Liesegang  rings 
(A.,  1925,  ii,  959)  based  on  the  last  observations  is 
extended.  G.  A.  C.  Gough. 

Physical  chemistry  of  colour  lake  formation. 
I.  General  principles.  [Adsorption  of  anions 
and  hydrogen-ion  concentration.)  H.  B.  Weisek 
and  E.  E.  Porter  (J.  Physical  Chem.,  1927,  31, 
1383 — 1399). — As  a  preliminary  to  the  study  of 
colour  lake  formation,  the  adsorption  of  sulphate  and 
oxalate  ions,  both  separately  and  together,  by  the 
hydrated  oxides  of  iron,  aluminium,  and  chromium 
at  various  hydrogen-ion  concentrations  has  been 
investigated.  Preparation  of  the  oxides  in  sol  form 
by  a  special  method  gave  products  of  much  greater 
purity  than  tho  precipitated  gels  usually  employed  in 
adsorption  experiments  with  dyes.  The  pu  values 
were  measured  by  means  of  the  hydrogen  electrode. 
An  increase  in  concentration  of  the  hydrogen  ion 
increases  the  positive  charge  on  the  sol  particles, 
thus  enhancing  their  adsorption  capacity  for  anions. 
The  adsorption  of  the  latter  diminishes  rapidly  on  the 


1022 


BRITISH  CHEMICAL  ABSTRACTS. - A. 


alkaline  side  of  the  neutral  point,  becoming  zero  at 
pn  9-2.  Further,  the  i-adsorption  curves  show  no 
evidence  of  the  formation  of  a  compound  between 
the  ion  adsorbed  and  the  hydrous  oxide.  In  the 
simultaneous  adsorption  of  sulphate  and  oxalate  by 
hydrous  chromic  oxide  sol,  the  sulphate  is  adsorbed 
more  strongly  than  the  oxalate  in  the  alkaline  and 
neutral  ranges,  but  from  a  basic  solution  no  measurable 
amount  of  the  former  is  adsorbed  in  presence  of  excess 
of  the  oxalate.  From  a  neutral  solution,  however, 
the  adsorptions  aro  equal  when  the  ratio  of  sulphate 
to  oxalate  concentrations  is  128 : 1.  In  an  acid 
solution  this  ratio  approximates  to  1-1 — 1  at  2-5. 
The  sum  of  the  simultaneous  adsorptions  of  sulphato 
and  oxalate  approaches  a  mean  between  the  separate 
adsorptions  at  the  same  pa  value,  which  disagrees 
with  the  finding  of  Mchrotra  and  Sen  (this  vol.,  408) 
that  the  sum  of  the  adsorptions  of  two  ions  from  a 
mixture  is  always  greater  than  the  adsorption  of  either 
when  present  alone  in  the  solution.  The  relationship 
between  hydrogen-ion  concentration  and  the  pre¬ 
cipitation  concentrations  of  sulphate  and  oxalate  has 
also  been  investigated,  and  the  conclusion  of  Miller 
(A.,  1925,  ii,  192),  that  the  taking  up  of  anions  by 
hydrous  oxides  is  a  solid  solution  phenomenon,  is 
disputed.  Finally,  it  is  pointed  out  that  since  both 
hydrogen  and  hydroxyl  ions  are  strongly  adsorbed 
by  tho  hydrous  oxides,  precipitation  or  adsorption 
data  should  be  obtained  at  the  same  hydrogen-ion 
concentration  if  conclusions  of  any  value  are  to  be 
deduced.  L.  S.  Theobald. 

Experimental  test  of  Gibbs’  adsorption 
theorem.  Study  of  the  structure  of  the  surface 
of  ordinary  solutions.  J.  W.  McBain  and  G.  P. 
Davies  (J.  Amor.  Chem.  Soc.,  1927,  49,  2230—2254). 
— The  experiments  of  Donnan  and  Barker  (Proc.  Roy. 
Soc.,  1911,  A,  85,  557)  are  criticised  adversely  and  a 
simplo  quantitative  method  of  determining  the 
absoluto  adsorption  of  substances  at  gas-liquid 
interfaces,  giving  results  only  a  few  per  cent,  too  large, 
is  described.  Results  are  recorded  for  the  adsorption 
of  p-toluidine  in  the  nitrogen-water  interface  and  of 
camphor  and  isoamyl  alcohol  in  the  air-water  inter¬ 
face.  The  adsorption  is  constant  over  a  fairly  wide 
range  of  concentration.  In  every  case  the  amount 
adsorbed  greatly  exceeds  that  required  for  a  uni- 
moleeular  film,  so  that  the  surface  of  these  solutions 
must  consist  of  such  a  film  resting  on  a  compara¬ 
tively  thick  layer  of  concentrated  solution,  which  is 
decreasing  to  the  bulk  concentration  with  increasing 
depth.  This  thick  layer  probably  consists  of  chains 
of  oriented,  contiguous  molecules  extending  down¬ 
wards  into  the  solution.  The  higher  the  bulk  con¬ 
centration  the  less  is  the  disparity  between  it  and  the 
unimolecular  film  at  the  surface  and  the  less  is  tho 
interfacial  tension.  Thus  tho  surface  tension  of  a 
solution  attains  a  definite  value  as  saturation  is 
approached.  The  actual  adsorption  for  such  solu¬ 
tions  is  the  same  as  for  more  dilute  solutions,  whereas 
the  “simplified”  Gibbs  adsorption  isotherm  predicts 
zero  adsorption  {do/dc= 0).  On  the  whole,  this 
equation  represents  the  observed  results  only  to  a 
first  approximation;  it  requires  that  only  two  com¬ 
ponents  are  present  everywhere  in  the  system,  a 


condition  never  realised  in  practice.  The  fundamental 
equation  of  Gibbs  provides  for  more  than  two  com¬ 
ponents  :  {d<s)T = —T1du1— r2da2 — .  .  it  is  shown, 
however,  that  other,  electrical,  terms  should  bo 
included  in  this  equation.  S.  K,  Tweedy. 

Displacement  of  the  chemical  equilibrium  at 
an  interface.  I.  M.  Kolthoff  (Kolloid-Z.,  1927, 
43,  51 ;  this  vol.,  732).  — The  results  obtained  by 
Deutsch  have  been  confirmed,  but  the  phenomena 
observed  are  believed  to  be  due  to  a  preferential 
adsorption  of  the  indicator  acid  or  base  at  the  water- 
benzene  interface.  Deutsch’s  explanation  is  criticised. 

L.  L.  Bircumshaw. 

Displacement  of  the  chemical  equilibrium  at 
an  interface.  D.  Deutsch  (Kolloid-Z.,  1927,  43, 
52). — A  reply  to  Kolthoff  (cf.  preceding  abstract). 
Kolthoff’s  explanation  is  considered  to  be  identical 
■with  the  author’s.  L.  L.  Bircumshaw. 

Solubility  and  surface  tension.  J.  Traube,  I. 
Schoning,  and  L.  J.  Weber  (Ber.,  1927,  60,  [B], 
1808—1814). — Measurements  are  recorded  of  the 
solubility  of  aniline,  paracetaldehyde,  amylene,  and 
ethyl  acetate  in  sodium  salicylate  solution,  of  isoamyl, 
isobutyl,  and  octyl  alcohols,  ethyl  acetate,  aniline, 
paracetaldehyde,  heptoic  acid,  amyl  acetate,  and 
nitrobenzene  in  sodium  benzoate  solution,  of  chloro¬ 
form  in  sodium  acetate,  of  isoamyl  alcohol  in  sodium 
benzenesulphonate,  hippurate,  naphthionate,  p-hydro- 
oxybenzoate,  butyrate,  tartrate,  succinate,  citrate, 
and  acetate,  of  aniline  and  ethyl  acetate  in  sodium 
butyrate,  and  of  isoamyl  alcohol  and  paracetaldehyde 
in  aniline  hydrochloride  solution.  In  general,  greater 
increase  of  the  solubility  of  the  non-electrolyte  is 
observed  as  the  diminution  of  the  surface  tension  of 
water  by  the  salt  employed  increases.  Examination 
of  the  systems  sodium  cinnamate-water-isoamyl 
alcohol  and  sodium  cinnamate-water-isobutyl  alcohol 
shows  that  in  each  case  the  effect  of  the  alcohol  and 
salt  in  causing  increases  in  solubility  is  reciprocal. 

H.  Wren. 

Films  responsible  for  oxidation  tints  on 
metals.  U.  R.  Evans  (Nature,  1927,  120,  584). — 
Tho  separated  lead  oxide  film  is  transparent,  and 
shows  interference  colours.  Iron  oxide  films  are  less 
transparent;  that  which  gives  tho  first-order  yellow 
tint  is  perceptibly  yellowish-grey.  The  oxide  films 
also  reproduce  all  the  surface  irregularities  of  the  metal. 
The  difference  in  the  colours  of  the  separated  film  and 
of  the  film  on  the  metal  is  considered. 

A.  A.  ElDREDGE. 

Collodion  membranes.  II.  Relation  between 
membrane  structure  and  permeability  to  water. 
N.  Bjerrum  and  E.  Manegold  (Kolloid-Z.,  1927,  43, 
5 — 14). — It  has  been  found  that  a  given  membrane  is 
characterised  by  the  membrane  thickness,  d,  the 
water  content  per  c.c.  of  membrane,  IF,  and  the 
permeability  to  water  in  c.c.  for  1  sq.  cm.  of  membrane 
surface  in  1  sec.  under  a  pressure  of  1  cm.  of  water, 
D.  By  the  use  of  these  three  quantities,  formulae 
are  derived  from  which  the  pore  radius  or  fissure 
width  can  be  calculated  for  hypothetical  membrane 
structures  in  which  (a)  the  pores  or  fissures  all  run 
perpendicular  to  the  membrane  surface ;  (b)  the  pores 
or  fissures  are  distributed  uniformly  among  three 
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directions  perpendicular  to  one  another,  and  run 
parallel  or  perpendicular  to  the  surface ;  and  (c) 
the  pores  or  fissures  are  distributed  irregularly 
throughout  the  membrane.  The  derived  equations 
contain,  besides  a  constant,  only  the  quotient  dD/W, 
and  are  used  to  calculate  the  dimensions  of  the 
capillaries  in  collodion  membranes  from  the  experi¬ 
mental  values  of  d,  D,  and  W.  In  the  membranes 
investigated,  the  calculated  pore  radius  varies  from 
1  to  90  pfi,  the  number  of  pores  from  2  X 10°  to 
1 X 1012  per  sq.  cm.,  the  fissure  -width  from  0-8  to 
80  pa,  and  the  fissure  length  from  1  x  105  to  32  X 105 
cm.  per  sq.  cm.  Possible  explanations,  based  on  the 
contraction  of  the  membrane  with  increased  drying, 
are  suggested  for  the  fact  that  the  number  of 
capillaries  per  sq.  cm.  increases  rapidly  with  decreasing 
water  content.  L.  L.  Bircumshaw. 

Density  of  solutions  of  sodium  in  liquid 
ammonia.  G.  A.  Kraus,  E.  S.  Carney,  and  W.  C. 
Johnson  (J.  Amer.  Chem.  Soc,,  1927,  49,  2206 — 
2213). — Measurements  at  —33-8°  for  concentrations 
ranging  from  32-6  mols.  of  ammonia  per  atom  of 
sodium  up  to  saturation  (5-48  mols.  of  ammonia  per 
atom  of  sodium)  show  that  the  solutions  have  a 
density  lower  than  that  of  either  constituent.  The 
volume  change  per  atom  of  sodium  is  40-96  c.c.  at 
saturation;  this  value  passes  through  a  maximum 
with  progressive  dilution  and  then  diminishes  to  a 
limiting  value  somewhat  less  than  40  c.c.  The  large 
volume  change  is  attributed  to  the  relatively  large 
volume  occupied  by  the  free  electrons  known  to  exist 
in  these  solutions.  S.  K.  Tweedy. 

Refractometric  evidence  for  the  existence  of 
undissociated  molecules  and  complex  ions  in 
solutions  of  strong  electrolytes.  K.  Fajans 
(Trans.  Faraday  Soc.,  1927,  23,  357— 375).— From  a 
study  of  the  refractivity  of  salts  in  solution  and  in 
crystal  form,  it  may  bo  shown  that,  when  ions  in 
solution  at  infinite  dilution  unite  to  form  crystals, 
marked  deviations  from  additivity  take  place, 
indicating  mutual  influences  between  the  ions  or 
between  the  ions  and  the  solvent.  Considering  the 
anions,  the  refractivity  of  which  is  lowered  by  neigh¬ 
bouring  cations,  if  A B  is  the  diminution  in  the 
refractivity  of  a  given  anion  in  tho  alkali  halide 
lattice,  r  the  distance  between  oppositely-charged 
ions,  and  kA  a  constant,  then  ARxr1=k,i.  For  the 
iodine,  bromine,  and  chlorine  ions  the  constant  k  is 
approximately  proportional  to  the  square  of  the 
respective  refr activities.  From  the  available  data 
it  may  be  shown  that  the  refractivities  of  salts  and 
hydrogen  chloride  undergo,  with  increasing  concen¬ 
tration,  changes  analogous  to  those  which  accompany 
the  association  of  ions  into  crystals  or  molecules. 
These  changes  are  attributable  to  the  polarising 
action  of  the  ions  on  each  other,  and  from  their 
magnitude  they  must  be  attributed  to  oppositely 
charged  ions  in  direct  contact  with  each  other,  i.e., 
undissociatcd  molecules.  It  follows  from  the  re¬ 
fractivity  data  that  in  solution  the  least  distance 
possible  between  chlorine  and  sodium  ions  is  greater 
than  between  chlorine  and  lithium.  Since,  therefore, 
the  characteristic  parameter  introduced  into  the 
formulae  of  Debye  and  Huckel  has  a  greater  value 


for  lithium  than  for  sodium,  this  parameter  does  not 
indicate  the  distance  of  nearest  approach  of  the  ions 
as  required  by  the  theory.  From  a  comparison  of  the 
partial  vapour  pressures  of  hydrogen  chloride  and 
hydrogen  cyanide  over  their  aqueous  solutions,  it  is 
concluded  that,  up  to  concentrations  of  about  5  g.-mol. 
of  hydrogen  chloride  per  1000  g.  of  water,  the  decrease 
in  refractivity  with  increasing  concentration  is  due 
only  to  a  very  slight  extent  to  the  formation  of  un¬ 
dissociated  hydrogen  chloride,  possibly  being  caused 
by  the  complex  ion  H2C1+.  At  still  higher  concen¬ 
trations  undissociated  hydrogen  chloride  appears  to 
be  formed  in  increasing  quantities.  M.  S.  Burr. 

Optical  properties  of  coloured  substances 
which  exhibit  colour  changes  in  concentrated 

solutions  of  neutral  salts.  F.  Vles  (Compt.  rend., 
1927,  185,  644 — 647). — The  observations  relate  to 
substances  which  are  not  necessarily  pa  or  r„  indic¬ 
ators,  but  change  colour  or  are  precipitated  in  the 
presence  of  eoneentrated  solutions  of  neutral  salts. 
The  absorption  ratio  {<j>)  for  the  two  extreme  spectral 
forms  has  been  measured  for  solutions  of  sulphone- 
cyanine-5/i!  in  potassium  chloride  solutions  of  various 
strengths  (3-5— O-OOOOOIA)  in  which  the  concen¬ 
tration  of  the  dye  was  3-5  X  10~5.  Curves  in  which 
6  is  plotted  against  the  logarithm  of  the  salt  concen¬ 
tration  show  clearly  the  gradual  change  in  colour 
from  rose  (saturated  to  A-solutions)  to  violet.  The 
observations  suggest  the  existence  of  a  potassium 
salt  of  the  dye,  or  of  some  complex  substance. 

J.  Grant. 

Nature  of  solutions  of  cohalt  halides.  A. 
Hantzsch  (Z.  anorg.  Chem.,  1927,  166,  237 — 243).— 
Groh’s  theory  (this  vol.,  728)  that  the  blue  colour  of 
cobalt  chloride  solutions  is  due  to  CoCl4"  ions  is  in 
conflict  with  some  of  tho  experimental  facts.  Thus 
although  above  28°  solutions  of  cobalt  chloride  in 
pyridine  are  blue,  conductivity  measurements  show 
that  even  at  85°  very  few  ions  are  present.  The 
colour  change  is,  however,  readily  explained  by 
supposing  that  the  red  pseudo-salt  Co(C5H5N)4G12 
passes  into  the  blue  pseudo-salt  Co(C5H5N)2C12  on 
heating  (cf.  this  vol.,  327).  Even  in  solutions  of 
cobalt  chloride  in  acetone  or  ethyl  alcohol,  where 
Groh’s  data  show  that  some  blue  true  salt  is  present, 
it  seems  probable  that  it  is  in  equilibrium  with  a  much 
larger  amount  of  the  blue  pseudo-salt.  It  is  suggested 
that  the  violet  dihydrate  of  cobalt  chloride  passes  in 
solutions  into  a  blue  form,  which  is  unstable  in  the 
solid  state.  This  would  answer  Benrath’s  objection 
to  the  theory  that  the  blue  colour  produced  by  the 
addition  of  certain  chlorides  to  pink  solutions  of 
cobalt  chloride  is  due  to  the  formation  of  lower 
hydrates  (this  vol.,  829).  R.  Cuthiel, 

Stability  of  suspensions  of  coarsely-dispersed 
particles  in  solutions.  II.  Determination  of 
colloids  with  the  aid  of  the  rate  of  clarification. 
H.  Werner  (Ber,,  1927,  60,  [23],  1920 — 1933 ;  cf.  this 
vol.,  620). — Starch  in  concentration  of  less  than 
0-0005%  and  other  colloids  may  be  determined  by  the 
addition  of  a  suspension  of  Bolua  alba  in  5M- -sodium 
chloride  solution  and  observation  of  the  rate  of 
sedimentation  under  standard  conditions. 

H.  Wren. 


1024 


BRITISH  CHEMICAL  ABSTRACTS. - A. 


Lability  in  ferric  oxide  hydrosols.  0.  H.  Sortjm 
(Science,  1927,  65,  498 — 499). — A  ferric  oxide  sol 
prepared  by  hydrolysis  of  ferric  chloride  at  100°, 
and  containing  3-5788  g.  of  iron  per  litre,  was  partly 
coagulated  by  shaking,  stirring,  or  addition  of 
mechanically  coagulated  ferric  oxide.  After  removal 
of  the  coagulum,  the  supernatant  sol,  which  contained 
3-2  g.  of  iron  per  litre,  was  completely  stable  towards 
agitation  and  inoculation.  Dilution  decreased  the 
coagulation  until  a  limiting  concentration  was  reached 
below  which  coagulation  did  not  occur. 

A.  A.  Eldridqe. 

“Photo-sols.”  I.  S.  S.  Bhatnagar,  N.  A. 
Yajnek,  and  V.  D.  Zadoo  (J.  Indian  Chem.  Soe.,  1927, 
4,  209 — 219).— The  reactions  of  gold  and  silver  sols 
with  arsenic  and  antimony  trisulphide  sols  are  shown 
to  be  photo-sensitive  and  therefore  similar  to  tho 
reaction  between  silver  and  sulphur  sols  (Froundlich 
and  Nathansohn,  A.,  1921,  ii,  536).  Excepting 
cases  when  silver  sol  and  arsenic  or  antimony  tri¬ 
sulphide  sols  are  mixed  in  certain  proportions,  no 
changes  are  observed  when  the  mixtures  are  kept  in 
tho  dark.  Rapid  colour  change  is  produced  by 
exposure  to  sunlight,  and  the  product  is  found  to 
consist  of  metallic  sulphides,  free  sulphur,  and  arseni- 
ous  or  antimonious  acids.  G.  A.  C.  Gough. 

Stability  of  suspensions.  II.  Rate  of  sedi¬ 
mentation  of  kaolin  suspensions  containing 
colloidal  silicic  acid.  W.  O.  Kermack  and  W.  T.  H. 
Williamson  (Proc.  Roy.  Soc.  Edin.,  1927,  47,  202— 
221;  cf.  A.,  1925,  ii,  523;  B„  1925,  464).— The  rates 
of  sedimentation  of  kaolin  suspensions  have  been 
examined  in  presence  of  salts  of  the  alkali  metals.  In 
acid  suspensions,  the  inhibiting  action  is  least  in  the 
case  of  caesium  and  greatest  in  the  case  of  sodium. 
The  influence  of  small  quantities  of  colloidal  silicic 
acid  has  also  been  examined  at  various  hydrogen-ion 
concentrations  and  in  presence  of  univalent,  bivalent, 
and  tcrvalent  cations.  Small  quantities  of  silicic 
acid  appear  normally  to  have  a  protective  action, 
but  under  certain  conditions  produce  precipitation  of 
a  film  of  insoluble  material  over  the  surface  of  the 
particles.  An  abnormally  rapid  rate  of  sedimentation 
of  the  particles  is  then  observed,  as,  for  example,  in 
presence  of  certain  salts  of  the  alkali  metals  or  of 
calcium  at  pu>7-5.  In  presence  of  calcium  phosphate 
between  pa  4-5  and  9-2  the  effect  of  silicic  acid  is  to 
prevent  formation  of  a  precipitate,  and  in  this  case 
the  abnormal  sedimentation  occurring  in  the  absence 
of  silicic  acid  tends  to  disappear. 

W.  O,  Kermack. 

Rigidity  and  other  anomalies  in  colloidal 
solutions.  E.  Hatschek  (Proc.  Roy.  Inst.,  1927, 
25,  245—259). 

Protected  silver  hydrosols.  V.  Reduction  of 
silver  nitrate  solution  by  irradiation  with  ultra¬ 
violet  light  in  the  presence  of  protective  colloids. 
J.  Voigt  (Kolloid-Z.,  1927,  43,  30— 35).— Gum 
arabic  has  no  reducing  action  on  pure  silver  nitrate 
solution  in  absence  of  light  or  in  diffused  daylight, 
but  illumination  by  ultra-violet  light  leads  to  the 
formation  of  a  silver  hydrosol.  The  greater  the 
concentration  of  gum  arabic  the  more  finely  divided 
is  the  sol,  and  sols  obtained  by  illuminating  solutions 


in  quartz  tubes  are  less  homogeneous  than  those 
obtained  by  illumination  in  tubes  of  Jena  glass. 
No  sol -formation  occurs  on  exposing  pure  silver 
nitrate  solution  to  ultra-violet  light  unless  a  pro¬ 
tective  colloid  is  present.  A  series  of  experiments 
was  made  using  a  protein  degradation  product  as  the 
protective  colloid,  and  tho  results  arc  compared  with 
those  obtained  with  gum  arabic. 

L.  L.  Bircumshaw. 

Colloidal  mixed  solutions  of  calcium  carbonate 
and  calcium  phosphate.  G.  Stella  (Kolloid-Z., 
1927,  43,  21—26;  cf.  A.,  1926,  1204).— Colloidal 
mixtures  of  calcium  carbonate  and  calcium  phosphate 
have  been  prepared  by  mixing  sodium  carbonate, 
sodium  phosphate,  and  calcium  chloride  solutions 
in  aqueous  gelatin  solution  at  95°.  The  ratio  of  the 
two  salts  in  the  mixture  can  vary  within  wide  limits, 
and  the  highest  concentration  which  either  salt  can 
reach  depends  both  on  the  gelatin  concentration  and 
on  that  of  tho  second  calcium  salt.  The  calcium 
carbonate  may  not  exceed  a  maximum  concentration 
of  0-005 — 0-0063/  above  half  the  calcium  phosphate 
concentration.  The  phosphate  may  reach  a  con¬ 
centration  two  or  three  times  as  great  as  that  which 
it  could  possess  alone  at  the  same  gelatin  concentration. 
The  mixed  precipitates  of  the  two  salts  form  a  gel 
in  water  (provided  that  the  carbonate  does  not  exceed 
half  the  phosphate),  which  is  readily  peptised  by 
gelatin  at  SO — 90°.  The  excess  of  calcium  carbonate 
separates  slowly  from  the  colloidal  solution  in  a 
crystalline  state,  without  causing  any  change  in  the 
appearance  or  stability  of  the  solution.  The  results 
support  the  hypothesis  that  a  complex  salt,  or  a 
homochemical  compound  (in  von  Weimarn’s  sense), 
is  formed,  in  which  two  calcium  atoms  of  the  phosphate 
are  bound  with  one  of  the  carbonate.  Peptisation 
experiments  show  that  the  mixed  precipitate  is  more 
readily  peptised,  and  offers  a  greater  resistance  to  the 
modifying  action  of  temperature,  than  the  phosphate 
alone.  L.  L.  Bircumshaw. 

Investigation  of  colloidal  systems.  N.  N. 
Andreev  (Kolloid-Z.,  1927,  43,  14— 17).— A  modi¬ 
fication  of  the  method  used  by  Lottermoscr  (ibid., 
1914,  15,  145).  The  scattering  of  the  light  which 
passes  through  a  colloidal  solution  is  measured  by 
means  of  a  potassium  photo-element.  From  observ¬ 
ations  with  colloidal  solutions  of  colophony,  sus¬ 
pensions  of  barium  carbonate,  and  emulsions  of 
Staphylococcus  albus,  it  is  found  that  the  galvanometer 
deflexions  become  relatively  smaller  with  increasing 
concentration,  due  to  the  fact  that  the  light  scattered 
from  the  lower  particles  is  intercepted  by  the  upper 
particles.  The  method  has  been  used  to  investigate 
the  formation  of  colloidal  sulphur  solution  and  the 
coagulation  of  mastic  with  barium  chloride  solution. 
It  has  the  advantage  over  tyndallometric  measure¬ 
ments  in  that  it  gives  absolute  values.  Some 
applications  of  the  method  are  discussed. 

L.  L.  Bircumshaw. 

Theory  of  peptisation  of  metallic  hydroxides 
in  presence  of  non-electrolytes.  K,  0.  Sen 
(Kolloid-Z.,  1927,  43,  17 — 21). — Experiments  on  the 
peptisation  of  cerium,  iron,  and  chromium  hydroxides 
in  presence  of  non-electrolytes  (sucrose  and  glycerol) 
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show  that  if  an  exactly  equivalent  quantity  of  alkali 
is  added  to  the  solution,  precipitation  occurs  even 
in  the  presence  of  the  protective  non- electrolyte.  A 
minimum  excess  of  hydrogen  or  hydroxyl  ions  is 
necessary  for  peptisation.  It  is  inferred  that  the 
protective  action  of  the  so-called  protective  colloids 
and  non-electrolytes  is  dependent  on  the  presence 
of  easily  adsorbable  ions  in  the  solution.  The  pro¬ 
tective  action  of  the  non-electrolyte  appears  to  he 
subordinate  to  that  of  the  ions.  It  probably  acts 
only  on  the  surface  of  the  colloid  particles,  diminishing 
the  surface  energy,  increasing  the  hydration,  and 
preventing  the  growth  of  the  particles. 

L.  L.  Bircumshaw. 

Peptisation  of  metallic  hydroxides  in  the 
presence  of  sugars.  M.  R.  Mehrotra  and  K.  C. 
Ben  (J.  Indian  Chem.  Soc.,  1927,  4,  117 — -129;  cf.  A., 
1923,  ii,  834}. — The  minimum  amount  of  dextrose 
or  of  laevulose  necessary  to  prevent  the  precipitation 
of  metallic  hydroxides  when  sodium  hydroxide 
(3  mols.)  is  added  to  a  solution  of  the  metallic  chloride 
and  the  sugar,  is  found  to  increase  in  the  order  Cu,  Fe, 
Hg,  Ce  in  both  cases.  Sucrose  and  lactose  give  the 
orders  Cu,  Ce,  Fe,  Hg,  and  Cu,  Fe,  Ce,  Hg,  respectively. 
At  low  concentrations  there  is  a  direct  proportion 
between  the  amount  of  metallic  hydroxide  peptised 
and  the  sugar  required,  but  at  higher  concentrations  a 
greater  proportion  of  sugar  is  needed.  This,  together 
with  the  fact  that  peptisation  is  a  specific  effect, 
indicates  that  the  formation  of  metallic  sucrates  is 
improbable.  In  tho  caso  of  mercuric  chloride,  the 
effect  of  a  larger  excess  of  alkali  is  to  increase 
the  sugar  required,  whereas  cupric  chloride,  under  the 
same  conditions,  requires  less  sugar.  Whilst  the 
peptisation  of  cupric  and  ferric  hydroxides  requires 
considerable  time,  the  keeping  of  peptised  mercuric 
hydroxide  causes  precipitation.  G.  A.  C.  Gough. 

Peptisation  of  iron  and  chromium  hydroxides 
in  presence  of  non-electrolytes  and  influence  of 
acid  and  alkali  on  the  peptisation.  K.  C.  Sen 
(J.  Indian  Chem.  Soc.,  1927,  4,  131 — 135). — Experi¬ 
ments  in  presence  of  glycerol  show  that  an  excess  of 
alkali  is  necessary  to  prevent  precipitation;  this 
excess  can  be  reduced  by  the  addition  of  larger 
amounts  of  glycerol  to  a  limit  beyond  which  further 
addition  is  ineffectual.  The  specific  protecting  powers 
of  non-electrolytes  (preceding  abstract)  are  appar¬ 
ent  only  when  the  minimum  amount  of  alkali  necessary 
for  peptisation  is  present.  G.  A.  C.  Gough. 

Sensitisation  of  cholesterol  sols.  R.  Stern 
(Biochem.  Z.,  1927,  187,  315 — 323). — Further  experi¬ 
ments  (cf.  A.,  1926,  576)  on  the  flocculation  of 
cholesterol  sols  by  acetate,  lactate,  and  tartrate 
buffers  in  presence  of  electrodialysed  ox  serum  confirm 
the  author’s  view  that  the  coagulation  point  is 
dependent  on  the  concentrations  of  cholesterol, 
protein,  and  hydrogen  ions  (cf.  Rona  and  Deutsch, 
A.,  1926,  792).  P.  W.  Clutterbuck. 

Aluminium  hydroxide  gels  of  Willstatter 
Kraut,  and  co-workers.  R.  Zsigmondy  and 
0.  G.  R.  Bonnell  (Ber.,  1927,  60,  [R],  1916 — 1918). — 
Aluminium  hydroxide  C,  regarded  as  a  colloid,  is 
composed  of  very  coarse  particles;  it  is  gradually 
dissolved  to  aluminium  chloride  by  dilute  hydro¬ 


chloric  acid,  but  is  not  peptised.  The  hydroxide  A 
readily  forms  true  hydrosols  and  therefore  contains 
very  small  primary  particles  which,  when  combined 
in  large  numbers  to  secondary  particles,  form  the 
suspension  of  the  preparation  A.  H.  Wren. 

Phenomena  caused  by  the  low  refractive 
indices  of  the  alkali  fluoborates.  J.  H.  de  Boer 
(Proc.  K.  Akad.  Wetensch.  Amsterdam,  1927,  30, 
350 — 354).— The  apparent  precipitation  of  potassium 
fluoborate  as  a  jelly  when  potassium  chloride  solution 
is  added  to  hydrofluoboric  acid  is  due  to  the  low 
refractive  index  of  the  salt.  Precipitation  of  the 
caesium  salt  by  the  same  method  yields  a  perfectly 
transparent  solution,  which  exhibits  brilliant  colours 
owing  to  the  difference  of  the  dispersions  of  the  solid 
and  liquid  phases.  Caesium  fluoborate  has  nn  between 
1-3563  and  1-3502,  in  agreement  with  the  theory  of 
the  deformation  of  the  electron  layers  in  an  ion, 
which  requires  the  refractive  index  to  be  greater 
than  1-33.  The  refractive  indices  of  potassium  and 
rubidium  fluoborates  should  be  still  smaller  and 
experimental  values  for  the  latter  are  about  1-33. 
The  sodium  and  lithium  salts  have  refractive  indices 
below  that  of  water :  for  12%  solutions  nf,  for 
sodium  fluoborate  is  1-3321,  and  for  lithium  fluoborate 
1-3303.  For  a  20%  solution  of  the  free  acid  nD  is 
1-3284.  '  H.  F.  Gillbe. 

Volumetric  chemical  observations  on  forces  of 
aggregation.  I.  Traube  (Ber.,  1927,  60,  [R], 
1815—1816). — The  theory  that  complex  substances, 
such  as  cellulose  and  the  proteins,  should  be  regarded, 
not  as  compounds  in  the  sense  of  the  older  structural 
chemistry,  but  as  built  up  by  aggregation  from 
smaller  units,  is  examined  from  the  volumetric  chemical 
point  of  view.  It  appears  that  the  forces  of  aggreg¬ 
ation  and  valency  are  identical  in  their  mode  of 
action  and  differ  in  that  tho  former  are  not  operative 
from  atom  to  atom,  but  act  solely  in  causing  a  greater 
or  less  diminution  of  the  co-volume.  H.  Wren. 

Hydration  of  univalent  ions.  E.  Schreiner 
and  E.  B.  Schreiner  (Z.  anorg.  Chem.,  1927,  166, 
219 — 224). — The  calculations  of  hydration  numbers 
previously  made  (A.,  1924,  ii,  524)  have  been  revised, 
using  for  the  activity,  a,  Bjerrum’s  formula,  log  a— 
log  X—kC1'3,  where  X  is  the  molar  fraction,  k  the 
activity  constant,  and  C  the  concentration  in  g.-mol./ 
1000  g.  of  water.  R.  Cuthxll. 

Electronic  theory  of  valency.  V,  Molecular 
structure  of  strong  and  weak  electrolytes,  (a) 
Complete  ionisation.  T.  M.  Lowry  (Trans, 
Faraday  Soc.,  1927,  23,  508 — 515). — Theoretical.  In 
general  the  ions  of  a  strong  electrolyte  are  prevented 
from  neutralising  their  opposite  electric  charges  by 
the  operation  of  factors  which  find  expression  in  the 
“  octet  ”  rule.  Badly-conducting  solutions  may,  how¬ 
ever,  be  obtained  by  dissolving  a  salt  in  a  medium 
with  a  low  dielectric  constant,  when  abnormal  vari¬ 
ations  of  conductivity  with  dilution  are  generally 
observed.  The  small  “  degree  of  dissociation  ”  is 
probably  due,  not  to  the  neutralisation  of  tho  ionic 
charges  with  the  formation  of  a  chemical  “  bond,” 
but  rather  to  the  formation  of  neutral  ionic  doublets. 
Many  fused  salts,  e.g.,  silver  chloride,  are  good  con- 


1026 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


ductors,  giving  values  for  the  “  coefficient  of  ionis¬ 
ation”  which  may  be  above  100%,  possibly  as  a 
result  of  the  formation  of  multiply-charged  ionic 
aggregates.  Other  fused  salts,  e.g.,  dimethylanilino 
hydrobromide,  are  poor  conductors,  probably  because 
the  crystal  lattice  breaks  down  into  neutral  ionic 
doublets  on  fusion.  The  term  “  hydrolysis  ”  has 
no  significance  from  the  point  of  view  of  the  theory 
of  complete  ionisation,  unless  the  hydrogen  or  hydroxyl 
ion  of  water  can  bo  fixed  by  one  of  the  ions  of  the 
salt,  with  formation  of  a  covalent  compound. 
Subsequently  water  may  bo  eliminated  from  this. 

M.  S.  Burr. 

Valency.  VI.  Molecular  structure  of  strong 
and  weak  electrolytes,  (b)  Reversible  ionis¬ 
ation.  T.  M.  Lowry  (Trans.  Faraday  Soc.,  Sept. 
1927,  advance  proof ;  cf.  A.,  1926,  454). — A  review 
of  weak  electrolytes  from  the  point  of  view  of  recent 
theoretical  developments.  It  is  shown  that  where 
partial  and  reversible  ionisation  occurs  thcro  is,  in  all 
the  cases  considered,  a  possibility  of  the  formation  of 
a  covalent  linking  between  the  ions  either  directly 
or  by  means  of  some  molecular  rearrangement.  Weak 
electrolytes  of  this  class  are  found  amongst  acids 
and  bases,  pseudo-electrolytes,  co-ordinated  salts, 
substituted  methyl  halides,  and  a  few  simple  metallic 
salts  such  as  mercuric  chloride.  G.  A.  Elliott. 

Dissociation  constants  of  a-  and  (3-alanine,  and 
the  transference  velocities  of  the  cations  of  the 
two  isomerides.  A.  Bork  (Z.  physikal.  Chem., 
1927,  129,  58 — 68). — Aqueous  solutions  of  (3-alanine 
possess  a  very  small  conductivity,  the  acid  and  basic 
dissociation  constants  being  9-7  X  10~n  and  4-6  x  10-11, 
respectively.  Comparison  of  these  figures  with  the 
corresponding  values  for  a-alanine  indicates  that 
weakening  of  the  acidic  properties  of  the  (3-amino- 
acids  is  not  accompanied  by  a  decrease  of  basic 
properties,  although  this  occurs  in  the  ease  of  the 
a-amino-acids.  The  transference  velocity  of  the 
cation  of  a-alanine  is  25-7,  whilst  that  of  the  isomeric 
cation  of  (3-alanine  is  37-5.  H.  F.  Gillbe. 

Ionisation  of  polyhydrion  acids.  C.  Morton 
(Trans.  Faraday  Soc.,  Sept.  1927,  advance  proof), — 
The  variation  of  pa  in  the  neutralisation  of  tri- 
carballylic,  camphoronic,  citric,  and  acetic  acids  by 
sodium  hydroxide  has  been  determined  in  0  01 M- 
solution.  The  observations  were  made  with  a  new 
form  of  apparatus  in  which  the  potentiometer  is 
connected  in  the  grid  circuit  of  a  valve-amplifier  with 
a  galvanometer  in  the  plate  circuit.  A  method  of 
differential  titration  utilising  this  device  is  described 
by  means  of  which  very  accurate  end-point  deter¬ 
minations  may  be  made.  The  classical  mass-action 
equations  for  the  dissociation  of  weak  electrolytes 
have  been  modified  by  the  introduction  of  activity 
coefficients  derived  from  the  Debye-Hiickel  theory, 
and  in  this  way  formulae  have  been  obtained  which 
permit  of  the  calculation  of  the  true  dissociation 
constants  of  polyhydrion  acids  for  which  the  various 
stages  of  dissociation  overlap.  The  theoretical 
equations  aro  in  accord  with  previous  data  for  acetic, 
phthalic,  and  phosphoric  acids,  and  yield  the  following 
values  for  the  dissociation  constants  of  the  acids 
examined  :  tricarballylic  acid,  3-25  X 10'4,  2-65  X  10% 


and  1-48  xlCH;  camphoronic  acid,  2-95  XlO'4, 

1- 05x10%  and  3-7  X 10%  citric  acid,  9-11x10% 

2- 69 XlO'5,  and  1-35 x  10"°;  acetic  acid,  1-77x10% 
These  results  are  in  general  agreement  with  the 
known  effects  of  substitution  on  the  strength  of  acids. 
The  methods  used  by  Enklaar  (Z.  physikal.  Chem., 
1912,  80,  620),  and  by  Auerbach  and  Smolczyk 
(A.,  1925,  ii,  118)  in  computing  the  dissociation 
constants  of  tribasic  acids,  are  criticised. 

G.  A.  Elliott. 

Corrections  for  determination  of  ionic  con¬ 
centrations  in  very  dilute  hydroxide  solutions. 
E.  Laue  (Z.  anorg.  Chem.,  1927,  165,  305 — 324). — 
The  influence  of  dissolved  carbon  dioxide  on  the 
conductivity  of  dilute  solutions  of  hydroxides  not  in 
equilibrium  with  the  solid  has  been  calculated  by 
application  of  the  mass  law.  In  agreement  with 
Rerny’s  results  (A.,  1925,  ii,  299),  it  is  found  that  the 
conductivity  is  considerably  reduced.  With  sparingly 
soluble  hydroxides,  however,  where  the  solid  hydroxide 
is  present  in  equilibrium  with  the  solution,  it  is 
calculated  that  the  observed  conductivity  is  very 
slightly  too  high.  In  this  instance,  Remy’s  cal¬ 
culations  are  defective,  and  the  solubility  corrections 
based  on  them  are  therefore  inaccurate.  The  con¬ 
centration  of  the  hydroxide  cation  is  considerably 
increased  by  the  carbonic  acid,  however,  and  this 
must  be  taken  into  account  in  methods  of  measuring 
the  solubility  dependent  on  a  determination  of  the 
cation.  The  effect  of  small  concentrations  of  a 
second  hydroxide  on  the  solubility  of  the  hydroxide 
under  consideration  may  be  computed  by  the 
application  of  simple  mass  action  principles,  but  in 
calculating  the  effect  of  neutral  salts  the  interionic 
forces  cannot  be  neglected,  and  it  is  necessary  to 
utilise  the  activity  theory.  All  the  corrections 
calculated  in  this  way  for  the  influence  of  carbon 
dioxide  and  electrolytes  on  the  solubility  of  silver 
hydroxide  prove  to  be  in  excellent  agreement  with 
experimental  data.  R.  Cuthill. 

Amphoteric  nature  of  silver  hydroxide.  E. 
Laue  (Z.  anorg.  Chem.,  1927,  165,  325—363).— 
Kossel’s  theory  of  the  behaviour  of  the  hydroxides 
of  the  metals  of  the  second  short  series  of  the  periodic 
system  (A.,  1916,  ii,  243)  has  been  extended  to  the 
whole  system.  From  these  considerations,  it  appears 
probable  that  silver  hydroxide  is  feebly  amphoteric. 
The  mean  value  of  the  solubility  in  water  at  25° 
determined  by  the  conductivity,  equilibrium,  and 
usual  analytical  methods  and  corrected  for  the 
influence  of  carbon  dioxide  dissolved  in  the  water 
(cf.  preceding  abstract)  is  1-36 XlO-4  g.-equiv./litre. 
By  conductivity  measurements,  the  solubility  at  18° 
is  found  to  be  1-14 XlO'4  and  at  20°  1-20 XlO'4 
g.-equiv./litre.  The  fact  that  these  values  are  in 
general  lower  than  those  found  in  the  literature  is  to 
be  ascribed  to  the  considerable  correction  for  the 
concentration  of  the  cation  necessitated  by  the 
dissolved  carbon  dioxide.  From  measurements  of 
the  solubility  of  the  hydroxide  in  sodium  hydroxide, 
the  activity  product  is  calculated  to  be  1-85x10'*. 
In  the  more  concentrated  solutions,  the  solubility  is 
greater  than  in  pure  water,  which  is  due  to  the 
hydroxide  functioning  as  an  acid,  the  activity  product 
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of  this  argentic  acid  being  2xl0~is.  The  solubility 
both  in  solutions  of  sodium  hydroxide  and  in  solutions 
of  potassium  nitrate  is  in  good  agreement  with  the 
requirements  of  Bjerrum’s  theory.  R.  Cuthill. 

Physical  significance  of  the  second  funda¬ 
mental  law  of  thermodynamics.  J.  E.  Ver- 
schaefelt  (Bull.  Acad.  roy.  Belg.,  1927,  [v],  13, 
180 — 184). — If  Qt  and  Q0  are  the  thermal  effects  at 
temperatures  t  and  0,  respectively,  associated  with  an 
isothermal,  reversible  transformation  between  the  same 
adiabatics,  then  QtJQ0=f(i),  where  f(t)  is  a  universal 
function.  The  thermodynamic  scale  of  temperature 
is  not  a  priori  an  absolute  scale.  J.  S.  Carter. 

Computation  of  the  free  energy  and  fugacity  in 
gaseous  mixtures  of  ethylene  and  argon.  G.  E. 
Gibson  and  B.  Sosnick  (J.  Amer.  Chem.  Soc.,  1927, 
49,  2172 — 2179). — The  fugacities  are  calculated  from 
the  experimental  results  of  Masson  and  Dolley  (A., 
1923,  ii,  462).  Lewis  and  Randall’s  fugacity  rule 
(“  Thermodynamics,”  p.  197)  holds  fairly  well  at 
low  pressures,  but  at  50  atm.  the  deviation  may 
attain  20%,  and  at  100  atm.,  100%. 

S.  K.  Tweedy. 

Allotropy  and  internal  equilibrium.  A.  Shits 
(Z.  physikal.  Chem.,  1927,  129,  33 — 57). — A  dis¬ 
cussion  of  intensively- dried  substances  from  the  point 
of  view  of  allotropy,  together  with  new  data  on  the 
vapour  pressure  of  intensively- dried  hexane,  carbon 
disulphide,  ethyl  bromide,  bromine,  and  nitrogen 
peroxide.  H.  E.  Gillbe. 

Agreement  with  experiment  of  the  dilution 
formula  deduced  from  the  Debye-Huckel  theory. 
A.  Ferguson  and  I.  Vogel  (Trans.  Faraday  Soc., 
1927,  23,  404 — 408). — The  value  of  n  in  the  dilution 
equation  of  the  general  form  A=A0— BGn  has  been 
deduced  graphically  for  a  large  number  of  electro¬ 
lytes,  from  published  conductivity  data.  It  is  found 
that  n  varies  in  a  perfectly  regular  manner  between 
0-38  and  0-6,  or  possibly  1-0,  for  electrolytes  in  a 
related  group,  and  cannot  be  equal  to  0-5  as  required 
by  the  Debye-Huckel  theory.  So  far  as  can  be  seen 
from  the  data  available,  B  varies  irregularly  with 
temperature,  whilst  n  decreases  with  rise  of  tem¬ 
perature,  except  for  potassium  bromide  and  sodium 
acetate.  M.  S.  Burr. 

Activity  of  electrolytes.  J.  N.  Bronsted  (Trans. 
Faraday  Soc.,  1927,  23,  416 — 432). — A  discussion  of 
the  activity  of  electrolytes,  taking  into  consideration 
the  following  points  :  the  thermodynamic  laws  of 
salt  solutions,  the  principle  of  the  specific  interaction 
of  ions  as  an  explanation  of  the  individual  behaviour 
of  salts,  the  theoretical  calculation  of  activity  co¬ 
efficients,  especially  with  reference  to  the  Debye- 
Huckel  theory,  the  application  of  the  activity  con¬ 
ception  to  the  behaviour  of  weak  electrolytes  in  the 
presence  of  strong  electrolytes,  or  when  the  weak 
electrolytes  themselves  aro  ions,  and,  finally,  the 
problems  of  concentrated  solutions  and  of  non- 
aqueous  solutions.  M.  S.  Burr. 

Significance  of  the  activity  coefficient.  M. 

Randall  (Trans.  Faraday  Soc.,  1927,  23,  498 — 
602).— A  comparison  between  the  thermodynamic 
and  mechanistic  treatments  of  the  theory  of  solutions. 


If  the  composition  of  the  solution  be  expressed  in 
terms  of  the  mol.  wt.  of  arbitrarily  chosen  molecular 
species,  then  the  activity  coefficient  gives  a  simple 
numerical  statement  of  the  deviation  of  this  solution 
from  the  law  of  perfect  solution.  The  laws  based  on 
the  various  mechanistic  hypotheses  all  tend  to 
approach  the  law  of  perfect  solution  as  a  limit.  The 
activity  concept  makes  it  possible  to  bring  the  various 
colligative  properties  of  a  solution  into  agreement, 
and  thus  is  a  test  of  the  adequacy  of  any  mechanism 
which  may  be  proposed.  M.  S.  Burr. 

Calculation  of  activity  coefficients.  M.  Randall 
(Trans.  Faraday  Soc.,  1927,  23,  502— 507).— The 
methods  in  use  for  calculating  the  activity  coefficient 
of  the  solute  from  that  of  the  solvent  are  mentioned, 
and  it  is  shown  how  the  same  curve  is  applicable  to 
all  the  different  methods.  The  results  thus  obtained 
may  be  correlated  with  directly-measured  values  of 
the  activity  of  the  solute,  so  that  the  curves  obtained 
by  plotting  log  y  plus  a  constant  against  the  square 
root  of  the  ionic  strength  may  be  superimposed  and 
the  best  average  values  selected.  A  method  is  sug¬ 
gested  for  interpolating  tho  activity  coefficients  of 
strong  electrolytes  by  plotting  log  yj\B  against  fit, 
where  y  is  the  activity  coefficient  and  g  the  ionic 
strength.  The  graph  thus  obtained  is  approximately 
a  straight  line.  M.  S.  Burr. 

Use  of  amalgam  electrodes  for  determining 
activities  in  methyl  alcohol,  J.  H.  Wolfenden, 
C.  P.  Wright,  N.  L.  R.  Kane,  and  P.  S.  Buckley 
(Trans.  Faraday  Soc.,  1927,  23,  491 — 498). — Attempts 
have  been  made  to  determine  the  E.M.F.  of  the  cell 
NaHgjjNaCl  in  MeOH|AgCl,Ag  for  dilute  solutions 
below  OTGAf.  A  streaming  amalgam  electrode  was 
used,  but  the  E.M.F.  was  found  to  depend  on  the 
rate  of  Sow  of  the  amalgam,  apparently  without  limit 
and  irrespective  of  the  concentration  of  the  solution. 
It  was  also  found  that,  at  concentrations  of  about 
O-OOoUf  and  lower,  an  unknown  factor  intervenes  to 
make  the  E.M.F.  20—40  millivolts  lower  than  corre¬ 
sponds  with  the  ionic  activity  calculated  from  Debye 
and  Hiickel’s  equation.  Measurements  have  also 
been  made  for  three  pairs  of  solutions  with  the 
liquid  junction  concentration  cell  Ag,AgGl|NaCl(c1)[ 
NaCl(c2)|AgCl,Ag.  When  these  are  combined  with 
the  values  obtained  with  the  cell  without  liquid 
junction,  it  is  again  seen  that  the  latter  cannot  be 
correct,  since  tho  values  for  the  transport  number 
thus  obtained  are  not  in  agreement  with  tho  known 
mobilities  of  the  two  ions.  M.  S.  Burr. 

Activity  of  zinc  chloride  in  concentrated  solu¬ 
tion.  F.  Foxton  and  W.  J.  Shutt  (Trans.  Faraday 
Soc.,  1927,  23,  480 — 488). — The  solutions  studied 
were,  in  most  cases,  so  concentrated  as  to  approach 
the  conditions  of  molten  salts.  Cells  without  liquid 
junction,  ZnlZnCUCl^Pt,  and  cells  with  liquid  junc¬ 
tion,  Zn|ZnCl2{m1)[ZnCl2(m2}|Zn  and  Pt,CL,|ZnCl2(mj)| 
ZnCl2(m2)|Cl2,Pt,  were  examined.  The  temperature 
coefficient  for  tho  first  cell,  in  a  51f-zinc  chloride 
solution,  is  0-0007128  volt/degree  between  60°  and  80°. 
The  heat  of  formation  of  zinc  chloride  in  5  If -solution, 
deduced  from'  this,  is  in  good  agreement  with  Thom¬ 
sen’s  and  Berthelot’s  values.  To  determine  the 
change  in  activity  coefficient  with  temperature,  it 
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was  assumed  that  barium  and  zinc  chlorides,  at  molar 
concentration,  have  the  same  activity  coefficient. 
The  curves  obtained  by  plotting  activity  coefficient 
against  the  square  root  of  the  concentration  show  a 
diminution  in  the  rate  of  increase  at  the  highest  con¬ 
centrations,  i.e.,  above  about  20  M.  This  may  be 
due  to  some  type  of  polymerisation.  The  zinc  con¬ 
centration  cells  appear  to  behave  normally,  but  the 
chlorine  cells  are  abnormal  at  comparatively  low 
concentrations,  since  the  chlorine  electrode  in  the 
more  concentrated  solution  is  positive  with  respect 
to  the  other.  This  is  ascribed  to  the  formation  of 
complex  anions  in  concentrated  solution. 

M.  S.  Burr. 

Activity  coefficients  of  protein  ions.  G.  S. 
Adair  (Trans.  Faraday  Soc.,  1927,  23,  536 — 537). — 
A  comparison  is  made  between  the  activity  coefficients 
of  the  haemoglobin  ion  in  solution  at  the  isoelectric 
point  pt i  6-8,  when  the  valency  is  zero,  and  in  solutions 
of  pu  7-8,  when  the  ion  has  a  negative  valency  of  8-5. 
In  both  cases  the  activity  coefficient  increases  with 
increasing  concentration,  contrary  to  the  require¬ 
ments  of  the  Debye-Hiickel  formula,  but  the  first 
coefficient  increases  more  rapidly  than  the  second. 

M.  S.  Burr. 

Activity  of  hydrogen  ion  in  mixed  solvents. 
H.  Millet  (Trans.  Faraday  Soc.,  1927,  23,  515 — 
522). — Hydrogen-ion  activities  in  ethyl  alcohol-water 
mixtures  containing  0-51V-HC1  at  25°  and  30°,  alone 
and  in  the  presence  of  sucrose,  have  been  determined 
by  E.M.F.  measurements,  using  the  ordinary  hydro¬ 
gen  electrode.  The  values  obtained  pass  through  a 
minimum  in  a  mixture  containing  30%  g.-mol.  of 
alcohol,  approaching  a  composition  corresponding 
with  EtOH,3HaO.  The  hydrogen-ion  activity  co¬ 
efficients  a  for  hydrochloric  acid  in  alcohol-water 
mixtures  are  connected  with  the  values  of  the  corre¬ 
sponding  equivalent  conductivities  and  the 
dielectric  constants  D  of  the  media,  by  the  relation¬ 
ship  k=aD2,%,  where  £  is  a  constant,  but  the  formula 
has  only  a  limited  application.  The  hydrogen-ion 
activity  of  picric  acid  in  alcohol,  measured  by  the 
quinhydrone  electrode,  is  found  to  diminish  rapidly 
on  the  addition  of  small  amounts  of  water.  There 
is  also  a  corresponding  fall  in  hydrogen-ion  mobilities. 
Calculated  values  of  the  hydrogen-ion  activities,  made 
on  the  assumption  that  hydration  of  the  hydrogen 
has  taken  place,  agree  with  the  observed  values. 

M.  S.  Burr. 

Some  anomalies  in  the  theory  of  solution  of 
strong  electrolytes  and  their  explanation.  N. 

Bjerrum  (Trans.  Faraday  Soc.,  1927,  23,  445— 
454). — Certain  phenomena  in  dilute  solutions  of 
electrolytes  do  not  at  first  sight  appear  to  be  explic¬ 
able  by  the  Debye-Hiickel  theory,  viz.,  the  variation 
in  the  heats  of  dilution  of  solutions  of  strong  electro¬ 
lytes,  the  values  for  the  partition  coefficients  of  ions 
between  different  solvents,  the  small  Soret  effect  of 
many  electrolytes,  the  amount  of  contraction  on 
dissolution  of  a  salt  in  water,  and  the  negative  heat 
capacity  of  ions  in  aqueous  solution.  All  these,  how¬ 
ever,  may  be  explained  quantitatively  on  the  assump¬ 
tion  that  the  effective  dielectric  constant  of  the 
solution  decreases  in  the  immediate  neighbourhood 
of  the  ions.  M.  S.  Burr. 


Mixed  solutions  of  electrolytes  and  non¬ 
electrolytes.  G.  Scatchard  (Trans.  Faraday  Soc., 
1927,  23,  454 — 462). — If  the  properties  of  mixed 
solutions  of  electrolytes  and  non-electrolytes  are 
deduced  on  the  assumption  that  the  ions  consist  of 
spheres  in  a  continuous  medium,  they  agree  more 
closely  than  might  be  expected  with  the  observed 
properties.  The  use  of  the  same  model  may,  there¬ 
fore,  be  justifiable  in  the  study  of  other  phenomena. 

M.  S.  Burr. 

Strong  electrolytes  in  relation  to  statistical 
theory,  in  particular  the  phase  integral  of  Gibbs. 
R.  H.  Fowler  (Trans.  Faraday  Soc.,  1927,  23,  434 — 
443).— Mathematical.  The  theory  of  Debye  and 
Hiickel  is  developed  from  the  fundamental  principles 
of  statistical  mechanics,  using  the  method  of  Gibbs 
(cf.  Kramers,  this  vol.,  626).  M.  S.  Burr. 

Interionic  attraction  theory  of  Debye  and 
Hiickel.  D.  L.  Chapman  (Trans.  Faraday  Soc.,  1927, 
23,  443 — 445). — The  approximation  method  adopted 
in  the  development  of  the  Debye-Hiickel  equation 
does  not  appear  to  be  justified  in  the  case  of  small 
ions.  M.  S.  Burr. 

Thermodynamic  properties  of  a  few  concen¬ 
trated  salt  solutions.  H.  S.  Harned  (Trans. 
Faraday  Soc.,  1927,  23,  462 — 470). — -By  a  study  of 
E.M.F.  data  for  cells  of  the  type  Ag|AgX|MX(w2), 
HX(ro,)|H2[HX(m0)|AgX|Ag  and  H2|MOH(m0), 
MX(m)|Ala.Hg|MOH(m0)|H2,  the  thermodynamic  pro¬ 
perties  of  strong  acids  in  homoanionic  salt  solutions 
are  contrasted  with  those  of  strong  bases  in  homo- 
cationic  salt  solutions.  Methods  for  determining  the 
ionic  activity  coefficient  product  and  dissociation  of 
water  in  salt  solutions  are  described.  Consideration 
is  also  given  to  the  derivation  of  individual  thermo¬ 
dynamic  activities  for  the  ions  of  some  simple  electro¬ 
lytes  and  for  hydrogen  and  hydroxyl  ions  in  pure 
aqueous  lialido  solutions,  or  in  acid-halide  and 
hydroxide-halide  solutions.  For  a  given  concen¬ 
tration  of  halide  solution,  the  liydrogen-ion  activity 
coefficient  is  greatest,  and  that  of  the  hydroxyl  ion 
least,  when  the  electrical  field  intensity  has  its  highest 
value.  The  behaviour  of  the  hydroxyl  ion  is,  there¬ 
fore,  contrary  to  that  expected  on  the  basis  of  an 
interionic  attraction  theory.  This  is  attributed  to 
the  highly  unsymmetrical  structure  of  the  hydroxyl 
ion  and  hence  its  ready  deformability  in  an  electric 
field,  accompanied  by  a  lowering  of  the  activity 
coefficient.  The  unsymmetrical  formate  ion  acts 
similarly  to  the  hydroxyl  ion  (this  vol.,  206), 

M.  S.  Burr. 

Computation  of  partial  molal  quantities  of 
binary  solutions.  B.  Sosnick  (J.  Amcr.  Chem. 
Soc.,  1927,  49,  2255 — 2257) . — An  equation  is  derived 
which  enables  partial  molar  quantities  to  be  obtained 
from  directly-measured  molal  quantities.  A  correc¬ 
tion  term  is  required  which  is  small  for  nearly  perfect 
solutions.  S.  K.  Tweedy. 

Relation  of  temperature  to  bydrogen--ion  con¬ 
centration  of  buffer  solutions.  A.  G.  Olsen 
(Science,  1927,  65,  477 — 478), — Published  measure¬ 
ments  demonstrate  the  importance  of  proper  selection 
of  the  buffer  solution  where  the  reactions  occur  at 
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temperatures  other  than  that  at  which  the  acidity 
is  measured.  A,  A.  Eldridge. 

Application  of  the  hydrogen  electrode  to 
organic  bases  :  piperidine  and  its  use  as  an 
alkaline  buffer.  E.  B.  R.  Prioeaux  and  F.  L. 
Gilbert  (J.C.S.,  1927,  2164— 2168).— The  neutral¬ 
isation  of  piperidine  by  hydrochloric  acid  can  be 
accurately  followed  by  the  hydrogen  electrode,  and 
the  dissociation  constant  obtained  by  this  method  is 
1  x  1(H  at  18°.  The  constant  slowly  decreases  during 
the  neutralisation,  but  since  the  addition  of  sodium 
chloride  has  no  appreciable  influence  on  the  potential, 
the  decrease  cannot  bo  attributed  to  the  formation 
of  the  salt.  The  alkalinities  of  partly  neutralised 
solutions  calculated  from  the  constant  were  checked 
by  colorimetric  titration,  and  found  to  agree.  It 
follows  that  such  solutions  can  be  used  as  alkaline 
buffers.  F.  S.  Hawkins. 

Buffer  action.  VI.  Phase  buffers.  K. 
Iyltnke  {Helv.  Chim.  Acta,  1927,  10,  627 — 642). — 
The  systems  considered  are  distinguished  by  the 
presence  of  weak  acids  and  by  the  limited  solubility 
of  at  least  one  of  the  substances  concerned.  Equa¬ 
tions  representing  the  change  in  the  hydrogen-ion 
concentration  on  the  addition  of  a  completely  dis¬ 
sociated  acid  to  solutions  of  salts  of  sparingly  soluble 
buffer  acids  and  suspensions  of  sparingly  soluble  salts 
of  soluble  and  sparingly  soluble  buffer  acids  are 
derived.  Where  possible  illustrative  titration  curves 
are  given.  J.  S.  Carter. 

Mechanism  of  titrations  with  adsorbed  indic¬ 
ators.  J.  W.  Hodakov  (Z.  physikal.  Chem.,  1927, 129, 
128).— The  work  of  Fajans  and  Wolff  (A.,  1924,  ii, 
776)  and  of  Hassel  (A.,  1924,  ii,  738)  renders  the  final 
conclusion  of  the  author’s  previous  communication 
invalid  (this  vol.,  743).  H.  F.  Gillbe. 

Titration  potential  curves  for  precipitation 
reactions.  E.  Lange  and  E.  Schwartz  (Z.  physi- 
kal.  Chem.,  1927,  129,  111 — 127). — The  maximum 
potential  change  during  a  titration  in  which  a  spar¬ 
ingly  soluble  uni-univalent  precipitate  is  formed  is 
given  by  AE=RT  fnF  xpi‘2v\/L,  where  \/L  is  the 
solubility  of  the  precipitate,  v  the  volume  of  the 
solution  titrated,  and  p  the  volume  of  each  successive 
small  quantity  of  solution  added.  The  greatest  slope 
of  the  potential  curve  is  at  a  distance  P— y/Zxvy/L 
from  the  end-point,  P  being  the  total  volume  of 
solution  added;  the  accuracy  of  determination  of 
the  end-point  can  thus  be  calculated.  The  influence 
of  neutral  salts  on  the  sharpness  of  the  end-point  is 
in  accord  with  the  Debye-Huckel  theory.  Flattening 
of  the  potential  curve  due  to  the  adsorption  of  ions 
is  discussed,  together  with  the  influence  of  temper¬ 
ature  on  the  potential  in  the  neighbourhood  of  the 
end-point.  K.  F.  Gillbe. 

Critical  state,  I.  Critical  state  of  water  and 
of  aqueous  solutions.  E.  Schroer  (Z.  physikal. 
Chem.,  1927,  129,  79 — 110). — The  most  probable 
value  of  the  critical  temperature  of  water,  determined 
from  the  temperature-density  diagram,  is  374-20°  ± 
0'20°.  The  densities  of  the  liquid  and  vapour  phases 
do  not  become  identical  until  the  temperature  is  about 
0-5°  above  the  critical  temperature.  Solutions  of  the 


alkali  halides  exhibit  no  linear  relation  between  the 
concentration  and  elevation  of  the  critical  temper¬ 
ature;  neither  are  the  elevations  produced  by 
different  salts  at  the  same  equivalent  concentrations 
equal.  Experiments  with  coloured  salts  prove  that 
at  the  critical  temperature  very  little  salt  enters  the 
vapour  phase  unless  the  contents  of  the  vessel  be 
stirred,  in  which  case  the  vapour  becomes  saturated 
Avith  salt;  the  temperature  at  which  the  meniscus 
disappears,  however,  remains  unaltered. 

H.  F.  Gillbe. 

Ebullioscopic  paradox.  A.  Berthotjd,  E. 
Briner,  and  A.  Schidlof  (Helv.  Chim.  Acta,  1927, 
10,  585— 588).— The  fact  utilised  in  the  Landsberger 
process  of  mol.  wt.  determination  that  vapour  of 
solvent  at  its  b.  p.  is  able  to  raise  a  solution  to  a 
higher  temperature  is  not  at  first  sight  in  accordance 
with  the  second  law  of  thermodynamics  and  the 
suggestion  that  the  necessary  heat  is  supplied  by  the 
latent  heat  given  out  on  condensation  is  incomplete. 
Assuming  that  the  external  compensating  work  per¬ 
mitting  the  heat  transfer  is  the  osmotic  work  caused 
by  the  dilution  of  the  solution  by  the  condensed 
solvent,  the  authors  rc-obtain  the  classical  equation 
of  van ’t  Hoff  for  the  elevation  of  the  b.  p. 

On  passing  water  vapour  at  100°  into  a  concen¬ 
trated  solution  of  ammonium  nitrate  contained  in  a 
Dewar  flask  the  temperature  of  the  solution  is  rapidly 
raised  and  a  b.  p.  of  the  order  of  120°  attained. 

J.  S.  Carter. 

Occurrence  of  points  of  inflexion  in  the  con¬ 
centration-vapour  pressure  curves  of  aqueous 
solutions  of  certain  electrolytes.  A.  J.  Allmawd 
(Trans.  Faraday  Soc.,  1927,  23,  477 — 480). — The  con¬ 
centrations  at  which  the  curves  connecting  lowering 
of  vapour  pressure  with  concentration,  for  solutions 
of  sodium,  potassium,  and  lithium  chlorides,  show 
minima,  and  the  vapour  pressure-concentration 
curves  show  points  of  inflexion,  have  been  calculated 
by  Harned’s  equation  (A.,  1920,  ii,  664).  The  values 
are  not  in  agreement  with  those  found  experimentally 
by  various  investigators.  M.  S.  Burr. 

Intermetallic  compounds,  VI.  Reaction  be¬ 
tween  solid  magnesium  and  liquid  tin.  W. 
Hume-Rothery  (J.  Inst.  Metals,  Sept.,  1927,  advanco 
copy,  5  pp. ;  cf .  A.,  1926, 356). — The  reaction  between 
solid  magnesium  and  liquid  tin  has  been  investigated 
between  250°  and  350°  in  order  to  see  whether  reac¬ 
tions  of  the  type  primary  solid  A+liquid— s>-  secondary 
solid  Y  can  proceed  -when  the  solid  phases  concerned 
do  not  form  solid  solutions.  According  to  tho 
equilibrium  diagram,  when  a  rod  of  magnesium  is 
suspended  in  a  limited  amount  of  molten  tin,  tho 
magnesium  should  dissolve  until  tho  liquid  has  tho 
equilibrium  composition,  after  which  a  slow'  reaction 

of  the  type  solid  magnesium . [-liquid  — X  magnesium 

stannidc  (Mg2Sn  or  Mg4Sn2)  should  take  place. 
Actually  when""  sufficient  magnesium  has  dissolved  to 
give  the  equilibrium  composition,  all  further  direct 
action  is  stopped  by  a  thin  film  of  magnesium  stannido 
which  shows  no  thickening  even  after  3  weeks  at  the 
above  temperatures.  A  few  large  crystals  of  magnes¬ 
ium  stannide  are,  however,  sometimes  formed  by  a 
slow  reaction,  W’hich  is  probably  analogous  to  crystal 
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growth  due  to  surface  energy  effects,  since  the  thin 
surface  film  has  a  high  surface  energy  and  so  tends  to 
form  a  more  compact  mass,  but  since  dissolution  at 
any  point  exposes  more  magnesium  to  the  liquid,  the 
action  proceeds  slowly  in  spite  of  the  absence  of  solid 
solutions.  W.  Hume-Rothery. 

Method  of  measuring  variations  of  electrical 
resistance  for  the  determination  of  the  thermal 
equilibrium  diagram  of  an  intermetallic  system. 
F.  H.  Jeffery  (Trans.  Faraday  Soc.,  1927,  23, 
563 — 570).— Two  continuous  methods  are  described 
for  measuring  the  change  of  electrical  resistance  of 
alloys  with  change  in  temperature,  as  determined  by 
a  chromel-alumcl  couple.  The  first  is  a  null  method, 
using  Callendar  records,  and  the  second  involves  a 
“  back  E.M.F.”  method  of  measuring  temperature 
and  the  measurement  of  variations  of  resistance  by 
means  of  the  current  through  an  Ayrton-Mather 
galvanometer.  The  accuracy  of  the  second  method 
has  been  tested  by  application  to  copper-tin  alloys 
containing  from  40  to  98  atoms  per  cent,  of  tin.  The 
results  are  in  almost  complete  agreement  with  those 
of  Heycock  and  Neville,  but  deviate  from  those  of 
Isihara  (J.  Inst.  Metals,  1924, 1,  315)  and  of  Haughton 
(ibid.,  321).  The  higher  transition  point  of  tin,  as 
determined  by  this  method,  is  162°.  This  electrical 
resistance  method,  with  slow  cooling,  is  very  sensitive 
to  the  formation  of  a  new  phase,  but  for  accurate 
work  there  is  an  upper  limit  to  the  rate  of  cooling. 
This,  however,  is  not  necessarily  the  same  for  every 
alloy.  Preliminary  experiments  to  fix  the  solidus, 
when  solid  solutions  are  formed,  gave  results  in 
agreement  with  those  of  micrographic  analysis. 

M.  S.  Burr. 

System  aluminium-thorium.  A.  Leber  (Z. 
anorg.  Cheni.,  1927,  166,  16 — 26). — The  equilibrium 
diagram  for  concentrations  up  to  56%  of  thorium  has 
been  obtained.  In  addition  to  the  compound  Al3Th 
(Honigschmid,  A.,  1906,  ii,  173)  it  would  seem  that  a 
compound  richer  in  thorium  is  formed,  or  that  mixed 
crystals  separate  from  the  more  concentrated  solutions. 

R.  Cuthill. 

System  phenol-water.  E.  R..  Jones  (J.  Physi¬ 
cal  Chem.,  1927  ,  31,  1316 — 1321). — The  system 
phenol-water  at  temperatures  below  13°  has  been 
studied,  and  the  phase  diagram  established.  Two 
eutectic  points,  phenol  hydrate,  solution,  ice,  and 
solid  phenol,  solution,  and  ice,  respectively,  have 
been  observed  at  respective  temperatures  and  con¬ 
centrations  of  —0-843°  and  4-607  g.  pbenol/100  g. 
solution,  and  —1-174°  and  6-839  g.  phenol/100  g. 
solution.  An  unstable  invariant  point  (ice  and  two 
liquid  phases)  has  also  been  observed  at  —1-252°. 
Solubility  measurements  are  given,  and  the  f.  p.  of 
pure  phenol  is  found  to  be  40-71°.  L.  S.  Theobald. 

Gold-palladium-nickel  alloys.  W.  Fraenkel 
and  A.  Stern  (Z.  anorg.  Chem.,  1927,  166,  161— 
169;  cf.  A.,  1926,  344). — The  solidus  curve  for 
alloys  of  gold  and  nickel  cannot  be  determined  from 
cooling  curves  in  the  usual  way,  since  with  the 
normal  rate  of  cooling  the  mixed  crystals  do  not 
reach  equilibrium  with  the  liquid.  It  was  therefore 
necessary  to  trace  the  curve  by  observation  of  the 
heating  curves  of  alloys  rendered  homogeneous  by 


annealing,  and  in  the  course  of  these  experiments 
the  existence  of  a  miscibility  gap  in  the  solid  state 
was  revealed.  The  solidus  and  liquidus  curves  for 
the  system  palladium-nickel  pass  through  a  minimum 
at  a  point  corresponding  with  60%  of  palladium, 
and  here  also  there  is  a  miscibility  gap  in  the  solid 
state.  Determination  of  the  freezing  surface  for 
the  system  gold-palladium-nickel  shows  that  the 
minima  exhibited  by  the  binary  systems  gold-nickel 
and  nickel-palladium  become  one  in  the  ternary 
system.  R.  Cuthill. 

Systems  sodium  chloride-lead  chloride-water 
and  lithium  chloride-lead  chloride-water. 
G.  E.  R.  Deacon  (J.C.S.,  1927  ,  2063— 2065).— The 
equilibrium  relations  at  25°  afford  no  evidence  of 

double  compounds.  F.  S.  Hawkins. 

Electrometric  study  of  the  system  potassium 
chloride-lead  chloride-water  at  25°.  A.  J.  All- 
mand  and  L.  J.  Burrage  (Trans.  Faraday  Soc., 
1927,  23,  470 — 477). — In  the  above  system  a  detailed 
study  has  been  made  of  the  activity  of  the  lead 
chloride  by  measurements  on  the  cell  Pb(amalgam- 
ated) [solution,  AgCl(solid)JAg,  If  Ar1,  N2,  and  Ns 
are  the  molar  fractions  of  lead  chloride,  potassium 
chloride,  and  water,  respectively,  then  continuous 
addition  of  potassium  chloride  to  a  solution  of  con¬ 
stant  N1jNz  ratio  causes  first  an  increase  in  the 
activity  of  lead  chloride  and  then  a  decrease.  By 
making  certain  assumptions,  based  on  the  published 
data  for  the  vapour  pressure  of  potassium  chloride 
solutions,  it  is  shown  that  the  addition  of  lead  chloride 
to  a  solution  of  constant  ratio  causes  a  decrease 

of  the  activity  of  potassium  chloride  if  N2jN3  is  small. 
This  becomes  less  pronounced,  and  is  finally  con¬ 
verted  into  an  increase,  as  NJ AT3  becomes  larger, 
but  the  increase  also  becomes  less  marked  as  satur¬ 
ation  with  potassium  chloride  is  approached. 

M.  S.  Burr. 

Systems  boron  trioxide-sulphur  trioxide- 
water  and  boron  trioxide-phospborus  pent- 
oxide-water.  hi.  Levi  and  L.  P.  Gilbert  (J.C.S., 
1927,  2117 — 2124). — The  equilibrium  relations  at  25° 
and  45°  show  the  formation  of  B203,S03,4H20  and 
3B203,S03,3H20 ;  this  result  is  confirmed  by  direct 
analysis.  Difficulty  was  experienced  owing  to  the 
supersaturation  and  high  viscosity  of  the  liquid  phase. 
The  data  for  the  second  system  at  25°  indicate  that 
orthoboric  acid  and  boron  phosphate  (BP04)  occur 
as  solid  phases.  Measurements  of  the  viscosity  of 
solutions  of  orthoboric  acid  in  sulphuric  acid  are 
recorded.  F.  S.  Hawkins. 

Equilibrium  between  two  liquid  phases. 
IV.  System  o-toluidine-lactic  acid-water.  M. 
Angelescu  (Bui.  Soc.  Chim.  Romania,  1927,  9,  19 — 
25).— The  isotherms  for  20°  and  30°  and  the  partition 
coefficient  at  30°  have  been  determined.  The 
miscibility  curves  for  given  concentrations  of  lactic 
acid  indicate  the  existence  of  a  lower  critical  solution 
temperature,  but  chemical  action  between  the  com¬ 
ponents  occurs  before  the  upper  critical  solution 
temperature  can  be  realised.  F.  S.  Hawkins. 

Equilibria  in  the  reduction,  oxidation,  and 
carburation  of  iron.  III.  R.  Schenck  and  T. 
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Dingmann  [with  J.  Bokmann,  W.  Ebert,  W.  Rest¬ 
ing,  G,  Lepetit,  J.  Muller,  and  W.  Pratje]  (Z. 
anorg.  Chem.,  1927,  166,  113 — 154;  cf.  this  vol., 
939)  — The  equilibria  Fe304  +  C0  3FeO  +C03  and 

FeO+CO  Fe  +  C02  have  been  examined  between 
600°  and  1100°  by  gradually  removing  the  oxygen 
from  ferric  oxide  by  means  of  carbon  monoxide  at 
constant  temperature,  the  composition  of  the  gas 
phase  being  ascertained  at  each  stage  when  equi¬ 
librium  had  been  established.  The  experimental 
conditions  were  such  that  carbide  formation  was 
prevented.  At  a  given  temperature,  with  decrease 
in  the  amount  of  oxygen  in  the  solid  phase  the 
composition  of  the  gas  phase  first  remains  constant, 
then  the  carbon  dioxide  concentration  falls  rapidly 
for  a  time,  after  which  it  ultimately  becomes  steady 
again,  and  decreases  further  only  when  the  solid 
phase  contains  less  than  about  0-5  atom  of  oxygen 
per  3  atoms  of  iron.  The  first  steady  state  corre¬ 
sponds  with  the  coexistence  in  equilibrium  of  ferroso- 
ferric  oxide  and  a  solid  solution  in  this  oxide  of 
ferrous  oxide.  During  the  second  period  of  constancy, 
the  solid  phases  are  solutions  of  ferrous  oxide  in 
metallic  iron  (“  oxoferrite  ”)  and  of  ferrosoferric 
oxide  in  ferrous  oxide.  The  two  solid  solutions  of 
ferrosoferric  and  ferrous  oxides  are  to  be  regarded 
as  the  extreme  portions  of  a  continuous  series  of 
mixed  crystals  of  the  two  oxides,  for  which  the  name 
“  wiistite  ”  is  proposed.  The  data  obtained  permit 
of  the  construction  of  the  diagram  of  state  for  the 
system  iron-oxygen,  which  shows  that  at  560° 
wiistite,  ferrosoferric  oxide,  and  oxoferrite  coexist 
in  equilibrium,  but  below  this  temperature  the  first 
of  these  breaks  up  into  the  other  two.  At  none  of 
the  experimental  temperatures  does  ferrous  oxide  in 
the  pure  state  appear  as  a  solid  phase.  All  substances 
which  are  able  to  form  compounds  or  solid  or  liquid 
solutions  with  the  oxides  of  iron  influence  the  reduc¬ 
tion  in  the  sense  that  a  larger  proportion  of  carbon 
monoxide  must  be  present  in  the  gaseous  phase  to 
effect  reduction  than  when  the  oxides  of  iron  alone 
are  present,  i.e.,  more  carbon  must  be  used  in  the 
furnace.  The  effect  of  magnesium  oxide  has  been 
examined  in  some  detail.  With  a  mixture  of  the 
composition  Fe203  + 1  lMgO  the  ferric  oxide  is  reduced 
directly  to  the  ferrous  state  without  passing  through 
ferrosoferric  oxide  and  wiistite,  and  solid  solutions 
of  ferrous  oxide  and  magnesium  oxide  exist  in  equi¬ 
librium  with  oxoferrite  in  the  stage  corresponding 
with  the  second  period  of  constancy  of  the  com¬ 
position  of  the  gas  phase  when  no  foreign  substance 
is  present.  This  mixture  of  oxides  must  be  regarded 
as  a  mixture  of  a  magnesium  ferrite,  Mg0,Fe203, 
with  an  excess  of  magnesium  oxide.  If,  on  the  other 
hand,  the  ferric  oxide  is  in  excess,  as  in  the  mixture 
2Fe203+Mg0,  ferrosoferric  oxide  is  present  along 
with  the  magnesium  ferrite  in  the  first  part  of  the 
reduction.  E.  Cuthill. 

Equilibrium  in  systems  the  phases  of  which 
are  separated  by  a  semipermeable  membrane. 
XX.  F,  A.  H.  Schreinemakers  (Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1927,  30,  401— 410).— A 
mathematical  discussion  of  the  influence  of  pressure 
on  the  osmotic  relationships  of  a  system  consisting 


of  an  aqueous  solution  separated  from  the  vapour 
phase  by  a  semipermeable  membrane. 

H.  F.  Gillbe. 

Precipitation  laws.  P.  P.  von  Weimar n  (Kol- 
loid-Z.,  1927,  43,  26 — 30). — The  author’s  three  pre¬ 
cipitation  laws  are  summarised  and  discussed.  The 
view'  is  held  that  the  law's  are  supported  by  the 
recent  investigations  of  Oden  (cf.  A.,  1926,  678). 

L.  L.  BmcuMSHAW. 

Equation  of  state  of  solid  substances.  IV. 
Heats  and  pressures  of  evaporation,  sublim¬ 
ation,  and  melting  in  the  neighbourhood  of 
absolute  zero,  and  Nemst’s  so-called  heat 
theorem.  J.  J.  van  Laar  (Proc.  K.  Akad.  Wetensch. 
Amsterdam,  1927,  30,  383 — 400). — Polemical.  The 
Nemst  theory  is  invalid  for  all  cases  except  that  of 
the  equilibria  between  two  solid  phases  at  very  low 
temperatures.  H.  F.  Gillbe. 

Source  of  error  in  conductivity  measurements. 
F.  A.  Smith  (J.  Amer.  Chem.  Soc.,  1927,  49,  2167 — 
2171). — Conductivity  values  determined  by  the  use 
of  cells  with  differently-disposed  electrodes  agree  only 
for  that  range  of  conductivity  v'hich  corresponds  with 
that  of  the  potassium  chloride  solution  used  to  deter¬ 
mine  the  cell  constants  (cf.  Washburn,  A.,  1917,  ii, 
10).  S.  K.  Tweedy. 

Conductivity  of  strong  electrolytes  in  dilute 
solutions.  P.  Debye  (Trans.  Faraday  Soc.,  1927, 
23,  334 — 340). — Theoretical.  The  interionic  attrac¬ 
tion  theory  offers  an  adequate  explanation  of  Kohl- 
rausch’s  square-root  law,  provided  two  factors  are 
taken  into  account.  The  first  is  the  variation  in 
dissymmetry  of  the  charge  density  in  the  ionic 
atmosphere,  as  the  ion  moves  under  the  influence 
of  an  electric  field,  in  solutions  of  different  con¬ 
centration.  It  may  be  shown  that,  as  a  result  of  the 
finite  time  of  relaxation  responsible  for  this  dis¬ 
symmetry,  the  ion  is  acted  on  by  a  force  which  tends 
to  decrease  its  velocity,  and  that  this  apparent 
frictional  force  increases  with  increasing  velocity. 
The  second  factor,  w'hich  also  tends  to  increase  the 
frictional  force  on  the  ion,  is  a  cataphoretic  effect, 
due  to  the  movement  of  the  ion  in  a  solvent  containing 
ions.  M.  S.  Burii. 

Ionisation  of  some  typical  strong  electrolytes. 
D.  A.  MacInnes  and  I.  A.  Cowperthwaite  (Trans. 
Faraday  Soc.,  1927,  23,  400 — 404). — Transference 
and  conductance  measurements  have  been  made  on 
nitrates  and  chlorides  in  0-12V  solutions,  and  the 
results  indicate  that,  if  the  alkali  chlorides  and 
hydrochloric  acid  are  completely  dissociated,  then 
nitric  acid  and  ammonium  nitrate  are  also  of  this 
class.  Sodium,  potassium,  and  silver  nitrates,  how’- 
ever,  must  he  partly  associated.  M.  S.  Burr. 

Revision  of  the  conductivity  theory.  L. 
Onsager  (Trans.  Faraday  Soc.,  1927,  23,  341— 
349). — The  Debye-Hiickel  theory  of  the  conductivity 
of  strong  electrolytes  may  be  modified  by  taking 
into  consideration  the  Brownian  movement  of  the 
ions.  A  knowledge  of  the  ionic  radius  then  becomes 
unnecessary  and  all  arbitrary  constants  are  elimin¬ 
ated  from  the  limiting  formula.  When  A  is  plotted 
against  Vnp.,  where  n  is  the  sum  of  the  valencies 
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of  the  two  ions  and  [i  the  concentration,  deviations 
at  higher  concentrations  from  the  limiting  slope  at 
zero  concentration  probably  indicate  association. 

M.  S.  Burr. 

Mobilities  of  the  elementary  ions  in  methyl 
alcohol.  H.  Hartley  and  H.  R,  Raikes  (Trans. 
Faraday  Soc.,  1927,  23,  393 — 396). — The  mobilities 
of  all  the  univalent  and  most  of  the  bivalent  ions  in 
methyl  alcohol  at  infinite  dilution  are  tabulated  and 
compared  with  those  in  water  at  25°.  The  general 
relationships  are  the  same  in  both  solvents,  although 
the  relative  mobility  of  the  ions  in  the  two  solvents 
is  not  constant.  For  the  bivalent  ions  the  value  is 
approximately  unity,  as  is  the  case  for  lithium. 
Applying  Stokes’  law,  the  ionic  radii  in  water  and 
methyl  alcohol  are  compared  with  one  another,  and 
also  with  the  effective  ionic  radii  in  the  crystal  lattice 
as  determined  by  other  investigators.  The  radii  of 
all  ions  in  methyl  alcohol  are  greater  than  in  water. 
The  fact  that  the  radii  in  water  of  several  of  the 
alkali  and  halide  ions  appear  to  be  smaller  than  their 
effective  radii  in  the  lattice  throws  doubt  on  the 
absolute  values  of  the  ionic  radii  obtained  by  these 
means.  M.  S.  Burr. 

Ionic  mobilities  in  non-aqueous  solvents.  H. 
Ulich  (Trans.  Faraday  Soc.,  1927,  23,  388 — 393). — 
According  to  Walden  the  product  of  the  mobility  l 
of  a  large  ion,  which  may  be  regarded  as  not  solvated 
because  of  its  size,  and  the  viscosity  vj  is  a  constant 
and  independent  of  the  solvent.  This  is  shown  to  be 
true  for  a  number  of  solvents,  including  'water,  in 
the  case  of  certain  large  organic  ions  such  as  the 
tetramethyl-  and  tetraethyl-ammonium  ions  and  the 
picrate  ions.  On  the  assumption  that  Stokes’  law 
holds,  and  that  solvation  is  indicated  when  the 
product  I/]  is  not  constant,  the  number  of  molecules 
of  solvent  per  ion  has  been  calculated  for  the  alkali 
and  halide  ions  in  different  solvents  and  the  results 
are  tabulated.  M.  S.  Burr. 

Debye-Hiickel  theory.  H.  Hartley  and  It.  P. 
Bell  (Trans.  Faraday  Soc.,  1927,  23,  396—400).— 
Examination  of  a  large  number  of  conductivity  data 
in  organic  solvents  shows  that,  in  general,  the  Kohl- 
rausch  square-root  relation  is  confirmed  in  dilute 
solution.  This  is  in  accordance  with  the  Debye- 
Hiickel  theory.  A  further  test  of  the  latter  may  be 
applied  by  calculating  6,  the  harmonic  mean  of  the 
ionic  radii,  from  the  Debye-Hiickel  equation,  and 
comparing  it  with  the  value  calculated  on  the  assump¬ 
tion  that,  at  infinite  dilution,  the  motion  of  the  ions 
obeys  Stokes’  law.  Divergences  between  the  two 
values  for  solvents  with  dielectric  constants  less 
than  20  are  rather  large,  but  the  approximate  agree¬ 
ment  among  the  remainder  is  regarded  as  evidence 
of  the  essential  correctness  of  the  Debye-Hiickel 
theory.  The  results  also  show  that  conformity  to 
the  square-root  law  is  no  guarantee  that  the  con¬ 
ductivity-concentration  curve  will  be  in  accordance 
with  Debye’s  equation.  This  may  arise  from  incom¬ 
plete  ionisation.  *  M.  S.  Burr. 

Conductivity  of  acids  and  salts  in  liquid 
ammonia.  F.  A.  Smith  (J.  Amer.  Chem.  Soc., 
1927,  49,  2102 — 2167). — Solutions  of  amides,  imides, 
etc.,  and  of  their  monoalkali  derivatives  were  examined 


at  —33-5°  (ef.  this  vol.,  1023).  Values  of  Ax  are 
calculated  by  Kraus  and  Bray’s  method.  Except 
in  the  case  of  succinimide,  the  salt  is  always  a  better 
conductor  than  the  corresponding  acid,  although  the 
difference  is  small  for  the  “  strong  ”  acids  which 
probably  form  ammonium  salts.  Mercury  sucein- 
imide  has  a  very  low  conductivity.  The  conductivity 
of  ammono-carbonie  acids  and  of  their  alkali  salts 
increases  with  de-ammonation  of  the  acid  and 
decreases  with  polymerisation.  Sulphur  nitride  be¬ 
haves  as  a  typical  binary  electrolyte ;  this  compound 
is  the  mixed  “  anammonide  ”  of  ammonosulphurous 
and  ammonothiosulphuric  acids,  and  it  probably 
dissociates  in  ammonia  solution  into  the  two  anam- 
monous  radicals  which  on  ammonation  would  give 
these  acids.  S.  K.  Tweedy. 

Electrolytic  transference  of  water,  true  trans¬ 
ference  numbers,  ionic  mobilities,  and  water 
sbeatbs  of  the  ions.  H.  Remy  (Trans.  Faraday 
Soc.,  1927,  23,  381 — 388). — True  transference  num¬ 
bers  have  been  calculated  from  the  available  data 
for  the  electrolytic  transference  of  water  in  normal 
aqueous  solutions  of  inorganic  electrolytes.  A  com¬ 
parison  of  solutions  of  homologous  types  shows  that 
the  product  of  the  true  mobility  of  an  ion  and  the 
viscosity  of  the  solution  varies  much  less  from  solu¬ 
tion  to  solution  than  the  product  of  the  apparent 
mobility  and  the  viscosity.  This  applies  similarly 
to  the  quotient  of  the  mobility  and  the  coefficient 
of  conductivity.  On  the  assumption  that  large 
organic  ions  do  not  carry  water  sheaths  (cf.  von 
Hevesy,  A.,  1916,  ii,  594;  Lorenz,  ibid.,  312),  values 
have  been  deduced  for  the  amount  of  water  carried 
by  chlorine  and  bromine  ions  in  normal  solutions 
of  aniline  and  p-toluidine  hydrochloride  and  hydro¬ 
bromide.  Hence  the  absolute  values  for  the  number 
of  water  molecules  carried  by  hydrogen,  alkali,  and 
alkaline-earth  metals,  iodine,  and  also  some  small 
organic  ions  have  been  determined  and  the  results 
tabulated.  M.  S.  Burr. 

Electrolytic  conduction  of  potassium  through 
glass.  V.  Zworykin  (Physical  Rev.,  1926,  [ii],  27, 
S13). — Burt’s  experiments  on  the  introduction  of 
sodium  into  a  thermionic  vacuum  tube  by  electrolysis 
have  been  extended  to  potassium.  When  a  soda- 
potash  glass  is  immersed  in  potassium  nitrate,  the 
metal  introduced  is  primarily  sodium ;  the  glass  is 
enriched  in  potassium  and  becomes  brittle.  With 
potash  glass,  potassium  passes  into  the  tube  without 
corroding  or  embrittling  the  glass.  A.  A.  Eldrldge. 

Ionic  mobilities  in  mixed  crystals  and  their 
relationship  to  those  in  the  pure  salts.  C. 
Tubandt,  H.  Reinhold,  and  W.  Jost  (Z.  physikal. 
Chem.,  1927,  129,  69— 78).— A  quantitative  method 
of  expressing  the  degree  of  interlocking  between  the 
various  components  in  a  mixed  crystal  has  been 
derived  by  comparing  the  ionic  mobilities  of  the 
pure  salts  with  those  of  tho  mixed  crystals,  as  calcul¬ 
ated  from  measurements  of  conductivity  and  of 
transport  number.  From  the  relationship  between 
the  mobilities  it  is  possible  to  determine  the  extent 
to  which  the  diffusion  coefficients  obtained  from 
diffusion  measurements  represent  the  true  diffusion 
coefficients  of  the  pure  components.  H.  E.  Gillbe. 
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Effect  of  temperature  on  diffusion  potentials. 
E.  B.  R,  Prideaux  (Trans.  Faraday  Soc.,  Sept., 
1927,  advance  proof). — From  the  ionic  mobilities 
of  a  series  of  univalent  electrolytes,  it  is  shown  that 
the  temperature  coefficients  of  the  diffusion  potentials 
are  small  and  possibly  zero ;  this  is  attributed  to  the 
tendency  towards  equalisation  of  the  mobilities  of 
anion  and  cation  as  the  temperature  is  raised. 
Measurements  of  the  diffusion  potentials  at  18°  and 
25°  and  over  the  concentration  range  from  01  to 
0-0127,  using  a  flowing  junction,  are  in  agreement 
with  this  view.  For  univalent  electrolytes  of  varying 
character  the  observed  change  in  diffusion  potential 
is  less  than  0-5  millivolt.  For  acetic  acid,  the  increase 
in  the  diffusion  potential  with  the  temperature  is 
larger,  amounting  to  0-7  millivolt  between  18°  and 
25°.  G.  A.  Elliott. 

Cells  of  the  standard-cell  type  with  low 
E.M.F.  W.  C.  VosBUBGH  (J.  Amer.  Chem.  Soc., 
1927,  49,  2222— 2229).— The  E.M.F.  of  the  cells 
(Cd+Pb)Hg|CdCl2,2-5H20  (sat.  soln.)|CdCl2,2-5H20  + 
PbCl2  (sat.  soln.)|Hg(Pb)  and  (Cd+Pb)HgjCdI2  (sat. 
soln.)|CdI2+PbI2  (sat.  soln.)|Hg(Pb)  were  measured 
at  5°  intervals  between  15°  and  40°  over  a  period  of 
several  months.  The  former  cell  is  the  more  repro¬ 
ducible,  but  exhibits  a  transition  point  at  26-2°.  The 
E.M.F.  of  the  corresponding  cells  containing  pure 
cadmium  amalgam  are  given  by  -0=0-13759— 
0-000193(f— 25)— 0-0000012(f— 25)2  and  .0=0-0996+ 
0-000235(f— 25)— 0  0000002(f— 25)2,  respectively.  The 
former  equation  gives  values  in  slight  disagreement 
with  those  of  Obata  (Proc.  Phys.  Math.  Soc.  Japan, 
1921,  [iii],  3,  64,  136)  and  of  Taylor  and  Perrott 
(A.,  1921,  ii,  303).  The  E.M.F.  of  the  corresponding 
cells  with  pure  metal  electrodes  are  given  by  E— 
0-1824— 0-000453(f-25)—0-0000012(f— 25)2  and  = 
0-1444— 0-000025(<— 25) +0-0000002(f— 25)2,  whence 
for  the  reaction  Cd+PbCl2+2-5H20  (in  sat.  soln.)= 
CdCl2,2-5H20+Pb,  AP=-8417  g.-cal.,  A  S=- 

20-9  g.-cal. /degree,  and  AH—  — 14,650  g.-cal.  at  25°, 
and  for  the  reaction  Cd+PbI2=CdI2+Pb,  A F— 
—6664  g.-cal.,  A8=  — 1-15  g.-cal./degree,  and  AH— 
—7008  g.-cal.  These  values  agree  with  the  thermo- 
chemical  data.  None  of  these  cells  is  suitable  as  a 
standard  cell ;  their  temperature  coefficients  are 
largo  and  the  iodide  cells  exhibit  persistent  hysteresis. 

S.  K.  Tweedy. 

Electrical  action  due  to  the  atomisation  of  a 
solution  of  a  univalent  electrolyte.  A.  Buhl 

(Ann.  Physik,  1927,  [iv],  83,  1207— 1224)— The 
effects  produced  by  the  air  spraying  of  solutions  of 
electrolytes  and  the  charged  particles  resulting  thereby 

have  been  investigated.  The  number  of  charged 
particles  depends  on  the  concentration  of  the  solution 
and  the  velocity  of  the  air  stream.  The  results  are 
discussed  in  terms  of  Lenard’s  conception  of  the 
structure  of  the  surface  layers  of  liquids. 

W.  E.  Downey. 

_  -Dissolution  velocity  and  the  electrolytic  solu¬ 
tion  pressure  of  lead  and  of  bismuth.  J.  Gr6h 
(Z.  physikal.  Chem.,  1927,  128,  449-458).— The  rate 
of  exchange  of  lead  between  lead  amalgams  and 
aqueous  solutions  of  lead  nitrate  has  been  measured 
hy  an  electroscopic  method.  The  rate  of  dissolution 


of  lead  from  the  amalgam  increases  with  increase  of 
the  concentration  of  the  lead  nitrate  solution  :  change 
of  concentration  from  0-01  to  0-lJf  increases  the 
velocity  about  one  hundredfold,  but  at  higher  con¬ 
centrations  the  rate  of  increase  diminishes.  A  method 
is  described  for  measuring  the  velocity  when  the 
time  of  contact  between  the  amalgam  and  the  solution 
is  a  minimum.  The  mean  velocity  at  18°,  calculated 
for  a  saturated  amalgam,  is  0-0051  g./cm,2/sec. 
Qualitative  observations  with  bismuth  indicate  that 
the  velocity  is  greater  than  1  -5  X  1()  5. 

H.  F.  Gillbe. 

Electrochemical  studies  of  titanium.  E,  D. 
Botts  and  F.  C.  Krauskote  (J.  Physical  Chem.,  1927, 
31,  1404 — 1419). — The  preparation  of  titanium,  its 
single  potential,  and  its  power  of  replacing  other 

metals  from  salt  solutions  have  been  studied.  The 
method  of  Nilson  and  Pettersson,  as  modified  by 

Hunter  (A.,  1910,  ii,  302),  yielded  crystalline  titanium 
of  99-6 — 99-9%  purity  in  pieces  varying  in  size  up 
to  5  g.  The  optimum  conditions  are  described,  and 
sodium  is  shown  to  be  preferable  to  potassium,  or  to 
a  mixture  of  both,  as  the  reducing  agent.  Single 
potential  measurements  of  titanium  in  0-25 M  solutions 
of  the  trichloride  and  of  the  corresponding  sulphate 
gave  average  values  of  0-23  and  0-18  volt,  respectively. 
The  presence  of  hydrofluoric  acid  in  the  titanous 
solution  increased  the  single  potential  by  0-22  volt, 
but  additions  of  hydrochloric  and  sulphuric  acids 
to  the  corresponding  salt  solution  lowered  it.  Alkali 
salts  having  an  ion  in  common  with  the  titanium 
salt  caused  a  slight  increase.  Replacement  experi¬ 
ments  do  not  agree  with  these  measurements  except 
in  solutions  of  the  fluorides,  copper,  silver,  load,  and 
cadmium,  but  not  cobalt,  nickel,  zinc,  or  iron,  being 
replaced  by  titanium  only  from  a  solution  of  the 
respective  fluoride.  L.  S.  Theobald. 

Helmholtz  double  layer  related  to  ions  and 
charged  particles.  E.  F.  Burton  (Fourth  Colloid 
Symposium  Monograph,  1926,  132 — 144). — There 
appears  to  be  mutual  action  of  charged  particles,  and 
interaction  of  colloid  particles  and  ions  in  solution; 
this  opposes  the  view  that  within  molecular  distance 
of  the  surface  there  exists  an  electrically  equivalent 
layer  of  opposite  charge.  Gouy’s  equations  indicate 
that  the  thickness  of  the  outer  Helmholtz  double 
layer  decreases  as  the  concentration  of  the  electrolyte 
increases,  the  decrease  for  electrolytes  of  the  same 
molar  concentration  being  the  greater  the  higher  is 
the  valency  of  the  ions;  if  the  ions  have  the  same 
valency  their  concentrations  remain  proportional, 
but  if  they  differ  in  valency  their  concentrations  in 
the  neighbourhood  of  the  surface  differ. 

Chemical  Abstracts. 

Thermodynamic  P.D.  at  the  boundary  between 
two  liquid  phases.  V.  S.  Vosnessenski  and  K. 
Astachov  (Z.  physikal.  Chem.,  1927,  128,  362 — 
368). — A  method  is  described  for  measuring  the  P.D. 
at  the  interface  between  two  liquid  phases  in  which 
various  electrolytes  are  dissolved.  If  the  partition 
coefficient  of  the  electrolyte  be  constant,  the  P.D,  is 
constant  at  moderate  concentrations.  At  concen¬ 
trations  above  about  0-527  the  P.D.  remains  constant, 
even  although  the  partition  coefficient  undergoes 
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change.  The  partition  of  the  cations  sodium, 
potassium,  and  hydrogen  is  in  the  same  order  as  that 
of  their  degree  of  hydration,  and  a  similar  relation 
probably  obtains  for  the  commoner  anions. 

H.  F.  Gillbe. 

Experimental  investigation  of  the  theory  of 
local’ currents.  M.  Cent nerszwer  and  M.  Strau- 
manjs  (Z.  physikal.  Chem.,  1927,  128,  369—393). — 
Simultaneous  measurements  have  been  made  of  the 
electrode  potential,  current  strength,  and  internal 
resistance  of  typical  polarisable  cells.  The  logarithm 
of  the  current  strength  at  constant  anode  potential 
decreases  in  direct  proportion  to  the  time,  a  con¬ 
clusion  which  follows  from  Boguski’s  law.  With  the 
cell  short-circuited,  rise  of  temperature  produces 
a  logarithmic  increase  of  the  current  strength.  On 
anodic  dissolution  of  a  metal  in  acid  its  potential 
increases;  increase  of  external  resistance  causes  the 
anode  to  become  more  negative,  whilst  increase  of 
internal  resistance  has  the  reverse  influence.  With 
increase  of  current  strength  the  potential  of  the  anode 
increases  up  to  a  limiting  valuo  dependent  on  the 
electrolyte.  The  velocity  of  dissolution  of  an  anode 
in  different  acids  or  in  the  same  acid  at  different 
concentrations  increases  as  the  equivalent  conductivity 
of  the  solution  increases  and  is  the  greater  the  smaller 
the  overvoltage  at  the  cathode.  The  properties 
of  tin,  cadmium,  and  iron  anodes  are  very  similar 
to  those  of  zinc.  H.  F.  Gillbe. 

Passivation  of  metals  by  anodic  polarisation, 
G.  Grube  (Z.  Elektrochem.,  1927,  33,  389—399).— 
Theories  of  passivity  are  briefly  reviewed  and  recent 
work,  mainly  by  the  author  and  his  collaborators, 
on  the  anodic  passivation  of  metals  in  alkaline 
solutions  is  discussed  (cf.  A.,  1921,  ii,  49;  1922,  ii, 
570;  1923,  ii,  118;  1926,  362,  687;  B.,  1923,  233). 
At  low  current  densities  iron,  cobalt,  manganese, 
and  lead  dissolve  anodically  in  bivalent  form  in 
solutions  of  sodium  or  potassium  hydroxides,  but 
with  increasing  current  density  the  polarisation  event¬ 
ually  increases  sufficiently  to  permit  oxidation  of 
the  bivalent  ions  to  the  tervalent  or  quadrivalent 
stages.  Relatively  insoluble  intermediate  oxides, 
such  as  Fc304,  Co304,  and  Mn304,  can  then  be 
deposited  as  a  film  on  the  anode.  Passivity  then 
ensues,  the  polarisation  increasing  rapidly  and  higher 
oxides  being  formed,  which  may  decompose,  giving 
oxygen  evolution,  or,  at  least  in  part,  dissolve  in  the 
electrolyte  as  in  the  formation  of  ferrates  and  man- 
ganates.  The  behaviour  of  chromium  is  similar, 
but  passivation  occurs  at  an  exceptionally  low  current 
density.  Anodic  passivity  in  acid  solutions,  however, 
does  not  seem  to  be  of  this  mechanical  type.  An 
anomaly  in  the  behaviour  of  chromium  in  acid 
solutions  is  discussed.  H.  J.  T.  Eltjngham. 

Corrosion  of  metals  as  an  electrochemical 
problem.  A.  Thiel  [with  J.  Eckell]  (Z.  Elektro¬ 
chem.,  1927,  33,  370 — 386). — One  side  of  a  disc  of 
specially  purified  zinc  was  exposed  to  0’5A7-hydro- 
chloric  acid,  which  was  vigorously  stirred,  and,  when 
the  rate  of  dissolution  of  the  metal  had  become 
practically  constant,  the  disc  was  connected  through 
an  external  variable  resistance  with  a  plate  of  a 
nobler  metal  (platinum,  copper,  lead,  tantalum,  or 


silver)  dipping  into  the  same  solution.  The  current 
passing  through  the  system,  of  which  the  zinc  forms 
the  anode,  was  measured  under  various  conditions, 
and  changes  in  the  rate  of  dissolution  of  the  zinc 
could  be  followed  from  measurements  of  the  rate 
of  hydrogen  evolution  from  the  complete  cell.  In 
accordance  with  the  “  local  element  ”  theory  of 
corrosion,  it  was  found  that  with  given  external 
resistance  lower  currents  were  obtained  when  cathode 
metals  of  higher  hydrogen  overvoltage  were  used. 
Also  the  single  potentials  of  the  various  cathode 
metals  combined  with  the  zme  are  of  the  order  of 
magnitude  to  be  expected  from  known  overvoltage 
data.  If  v0  is  the  rate  of  dissolution  of  the  zinc 
before  connexion  with  the  other  metal  and  v  the 
velocity  when  so  connected,  then  if  vc  is  the  rate  of 
“  enforced  ”  dissolution  which  corresponds  with  the 
current  passing  under  the  latter  conditions,  it  is 
found  that  v0-{-vc=v-\~ A,  where  A  is  a  positive 
quantity  named  the  “  difference  effect.”  Provided 
that  v0  exceeds  a  certain  critical  value,  A—kl,  where 
J  is  the  current  and  k  is  a  constant  independent  of  the 
nature  of  the  cathode  metal.  For  low  values  of  v0, 
however  which  can  be  obtained  by  using  a  polished 
zinc  surface,  k  is  no  longer  constant,  but  falls 
towards  zero  as  u0  is  diminished.  Experiments  with 
aluminium  in  A7-sodium  hydroxide  solution  yielded 
similar  results,  but  the  value  of  k  is  notably  greater 
in  this  case.  A  negative  value  of  A  for  aluminium 
in  dilute  hydrochloric  acid  is  being  furtherinvestigated. 
The  results  described  give  strong  support  to  the 
local  element  theory  of  corrosion  of  metals,  but  it 
is  pointed  out  that,  when  conditions  are  such  that 
hydrogen  evolution  from  the  surface  of  the  dissolving 
metal  is  very  rapid,  the  rate  of  diffusion  of  hydrogen 
ions  towards  that  surface  can  become  a  determining 
factor,  so  that  eventually  the  phenomenon  passes 
over  into  that  described  by  Nernst  and  Brunner  (1904) 
for  the  dissolution  of  other  solid  substances  in  acids. 
The  difference  effect  is  attributed  to  the  retardation 
of  diffusion  of  hydrogen  ions  towards  the  metal 
surface  caused  by  accumulation  of  salts  of  the  dis¬ 
solving  metal  in  that  region.  Provided  that  v0  is 
high  enough  for  diffusion  to  be  the  ruling  factor, 
A  may  be  expected  to  be  proportional  to  I  which 
determines  v{ and  hence  the  extent  of  this  accumulation 
of  metallic  salt.  Measurements  of  the  single  potential 
of  zinc  when  combined  with  a  platinum  cathode  in 
0-5N -hydrochloric  acid  show  an  increasing  ennoble¬ 
ment  as  the  current  increases,  which  corresponds  with 
an  increasing  concentration  of  zinc  ions  at  the  metal 
surface.  Wide  variations  in  the  values  of  v0  observed 
with  discs  of  zinc  cut  from  the  same  rod  are  found 
to  be  accompanied  by  corresponding  variations  in 
the  microscopic  appearance  of  the  metal  after 
corrosion.  An  exceptionally  pure  sample  of  zinc 
showed  no  corrosion  during  2  lirs.  in  0-5A7-hydro- 
chloric  acid,  but  scratching  with  a  diamond  led  to- 
formation  of  hydrogen  bubbles  along  the  crevice,  a 
result  which  is  attributed  to  decreased  hydrogen 
overvoltage  at  an  irregular  surface.  Palmaer’s  view 
(B.,  1926,  589)  that  the  increased  rate  of  dissolution 
of  iron  containing  graphite  can  be  attributed  to  a- 
low  overvoltage  of  the  latter  is  disputed  and  con¬ 
clusions  of  Centnerszwer  and  Zablocki  (A.,  1926,  1010)< 
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as  to  the  mechanism  of  the  dissolution  of  aluminium 
in  acids  are  criticised.  H.  J.  T.  Ellingham. 

Photo-voltaic  cells.  C.  W.  Tucker  (J.  Physical 
Chem.,  1927,  31,  1357— 13S0;  cf.  Case,  B„  1917, 
1102 ;  Garrison,  A.,  1923,  ii,  728 ;  1924,  ii,  339, 401). — 
The  cuprous  oxide  and  silver  halide  photo-voltaic 
systems  have  been  studied  in  cells  of  the  type — 
illuminated  metaljoxide  or  halide-solution-oxide  or 
halide|metal.  Illuminated  electrodes  of  cuprous 
oxide  deposited  in  the  meshes  of  platinum  gauze  gave 
small  but  definite  photo-voltages.  In  reducing 
solutions,  photochemical  reduction  of  cuprous  oxide 
tends  to  occur,  and  oxidation  in  oxidising  solutions. 
Substitution  of  copper  for  platinum  has  a  specific 
influence  on  the  behaviour  of  the  copper-cuprous 
oxide  electrode,  and  cells  with  copper  in  the  form  of 
gauze  show  the  so-called  “  Minchin  effect,”  i.e.,  the 
illuminated  electrode  is  at  first  anodic,  changing  to 
cathodic  on  continued  illumination.  The  initial 
anodic  effect  is  more  permanent  with  an  oxidising 
than  with  a  reducing  solution  in  the  cell.  Removal 
of  the  light  results  in  an  increase  in  cathodic  tendency 
and  the  P.D.  between  the  two  cell  electrodes  slowly 
returns  to  zero.  When  the  gauze  is  replaced  by 
sheet  copper,  the  anodic  effect  is  magnified  as  the 
local  cell  formation  is  decreased,  but  the  voltage 
maximum  indicates  that  local  cell  action  is  still 
appreciable  and  that  sign  reversal  of  the  electrodes 
would  still  occur  with  continued  illumination.  The 
anodic  effect  is  now  greatest  in  reducing  solutions. 
The  general  form  of  time-voltage  curve  is  independent 
of  the  solution  used.  The  behaviour  of  platinum  | 
silver  halide  electrodes  closely  resembles  that  of  the 
eopperjeuprous  oxide  electrodes,  and  the  photo¬ 
voltage  with  silver  chloride  is,  in  general,  greater 
than  that  with  the  bromide,  which,  in  turn,  is  greater 
than  that  with  the  iodide.  Tho  silverjsilver  halide 
electrodes  have  also  been  examined.  The  above 
results  are  explained  in  terms  of  local  cell  formation, 
which  will  be  at  a  minimum  on  the  illuminated 
surface  when  the  photosensitive  substanco  on  this 
surface  is  present  as  a  uniform  layer ;  in  these  circum¬ 
stances  the  exposed  electrode  is  the  anode.  On  the 
other  hand,  when  the  layer  is  non-uniform,  local 
cells  are  set  up  in  the  illuminated  electrode,  which 
becomes  the  cathode  on  continued  illumination. 
When  the  local  cells  are  completely  reversible,  the 
behaviour  of  the  electrode  is  determined  by  the 
oxidising  or  reducing  nature  of  the  cell  solution; 
it  is  a  cathode  in  the  former  and  in  a  neutral  solution, 
mid  an  anode  in  a  reducing  solution. 

The  work  of  previous  investigators  is  summarised 
and  discussed.  L,  S.  Theobald. 

Velocity  of  coupled  reactions.  J.  A.  Chris¬ 
tiansen  (Z.  physikal.  Chem.,  1927, 128,  430 — 438). — 
The  method  of  instantaneous  velocities  is  shown  to  be 
applicable  to  the  kinetics  of  reaction.  For  the  velocity 
of  a  scries  of  consecutive  reactions,  without  side 
reactions,  an  expression  has  been  derived  which  is  in 
agreement  with  thermodynamic  considerations  if 
with  Bronsted  the  assumption  be  made  that  the 
probability  of  reaction  is  proportional  to  the  product 
of  the  activity  coefficients  of  the  reactants  and  a 
divisor  fx  which  is  common  to  the  two  opposing 


reactions.  For  a  special  case  of  consecutive  reactions 
accompanied  by  side  reactions  an  expression  for  the 
velocity  has  been  deduced,  and  is  discussed  in  its 
application  to  the  reactions  between  hydrogen  per¬ 
oxide  and  the  bromine  ion  and  molecule. 

H.  F.  Gillbe. 

Thermal  decomposition  of  hydrogen  peroxide 
vapour.  L.  W.  Elder,  jun.,  and  E.  K.  Rideal 
(Trans.  Faraday  Soc.,  1927,  23,  545—552 ;  cf.  Hinshcl- 
wood  and  Prichard,  J.C.S.,  1923,  123,  2720).— An 
apparatus  for  the  measurement  of  the  rate  of  decom¬ 
position  of  hydrogen  peroxide  vapour  at  constant 
volume  is  described.  By  comparison  of  the  vapour 
pressure  of  the  original  mixture,  obtained  from  a 
hydrogen  peroxide  preparation  of  approximately  00%, 
with  that  of  the  resulting  water  vapour,  it  has  been 
shown  that  hydrogen  peroxide  vapour,  under  about 
85  mm.  pressure  at  85°,  consists  of  simple  unhydrated 
molecules.  The  decomposition  bulb  was  made  of 
quartz,  since  glass  gives  no  reproducible  results.  The 
thermal  decomposition  at  85°  is  a  reaction  of  zero 
order,  inhibited  by  molecular  oxygen,  which  brings 
the  reaction  to  an  end  when  only  about  20%  of  the 
hydrogen  peroxide  is  decomposed.  The  inhibiting 
reaction  is  stronger  still  at  95°.  On  a  platinum  sur¬ 
face  the  reaction  is  apparently  unimolecular,  and  is 
probably  determined  by  the  rate  of  diffusion  through 
an  adsorbed  or  dissolved  layer  of  oxygen.  The 
reaction  on  a  mercury  surface  consists  of  a  pre¬ 
liminary  direct  oxidation  of  mercury  to  mercurous 
oxide,  followed  by  oxidation  of  the  latter  to  mercuric 
oxide,  with  simultaneous  liberation  of  an  equivalent 
amount  of  atomic  oxygen  which  oxidises  a  further 
quantity  of  hydrogen  peroxide.  The  mercuric  oxide 
is  not  reduced  by  hydrogen  peroxide  vapour.  A 
method  is  described  for  the  preparation  of  pure 
concentrated  hydrogen  peroxide  from  “  Hyper ol.” 

M.  S.  Burr. 

Thermal  decomposition  of  hydrogen  peroxide. 
F.  O,  Rice  and  O.  M.  Reiff  (J.  Physical  Ghem.,  1927, 
31, 1352—1356). — Tho  decomposition  of  pure  aqueous 
solutions  of  hydrogen  peroxide,  prepared  by  the 
method  of  Kilpatrick,  Reiff,  and  Rice  (this  vol.,  120), 
arid  of  commercial  solutions  at  80-2°  has  been  studied. 
The  rate  of  decomposition  of  the  former,  freed  from 
suspended  matter  and  heated  in  vessels  with  smooth 
walls,  is  very  slow.  Pure,  aqueous  solutions,  free 
from  inhibitors  but  not  from  dust,  give  a  linear 
decomposition  curve ;  addition  of  chlorides,  alkalis, 
and  inhibitors  gives  curves  which  are  often  uni- 
molecular  in  type.  Merck’s  perhydrol,  and  pure 
solutions  to  which  were  added  inhibitors  such  as 
barbituric  or  uric  acid,  or  benzamide,  show  an 
initial  induction  period  on  the  decomposition  curves. 
The  catalysis  of  hydrogen  peroxide  by  the  iodine- 
iodic  acid  couple  (Bray,  A.,  1921,  ii,  629)  appears  to 
be  a  heterogeneous  reaction  occurring  on  the  surface 
of  dust  particles.  The  ordinary  decomposition  of 
hydrogen  peroxide  also  takes  place  on  these  surfaces 
and  on  the  walls  of  the  vessel,  and  an  inhibitor  evid¬ 
ently  acts  by  poisoning  the  surface. 

L.  S.  Theobald. 

Thermal  dissociation  of  carbonyl  chloride. 
H.  Incleson  (J.C.S.,  1927,  2244— 2254).— The 

thermal  dissociation  of  carbonyl  chloride  has  been 
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investigated  between  357°  and  480°  in  quartz  vessels. 
Trustworthy  results  could  not  be  obtained  in  glass, 
as  it  is  attacked  by  the  chlorine  produced.  The  heat 
of  reaction  at  constant  volume  is  25,500  g.-cai.  at  a 
mean  temperature  of  416°.  A  linear  relation  is  found 
between  the  reciprocal  of  the  absolute  temperature 
and  the  logarithm  of  the  reaction  velocity  constant. 
Christiansen’s  view  that  the  decomposition  is  acceler¬ 
ated  by  the  products  (A.,  1923,  ii,  62)  is  supported 
qualitatively  (cf.  Atkinson,  Heycoek,  and  Pope, 
J.C.S.,  1920,  117,  1410).  C.  W,  Gibby. 

Oxygen  required  for  the  propagation  of  hydro¬ 
gen,  carbon  monoxide,  and  methane  flames. 
G.  W.  Jones  and  G.  St.  J.  Perbott  (Ind.  Eng. 
Chem.,  1927,  19,  985— 989).— The  minimum  propor¬ 
tion  of  oxygen  necessary  to  propagate  the  flames  of 
methane,  hydrogen,  and  carbon  monoxide  in  admix¬ 
ture  with  varying  proportions  of  nitrogen  was  deter¬ 
mined.  With  less  than  12%  of  oxygen  no  methane- 
nitrogen  mixture  was  combustible,  but  for  sufficiently 
high  proportions  of  hydrogen  and  carbon  monoxide 
(4%  and  14%,  respectively)  the  minimum  oxygen 
concentration  is  5—6%.  The  presence  of  carbon 
dioxide  raises  the  oxygen  concentration  necessary. 
Helium  has  a  similar  effect  on  the  combustion  of 
hydrogen.  C.  Irwin. 

Inflammation  of  mixtures  of  the  paraffins  and 
air  in  a  closed  spherical  vessel.  G.  B.  Maxwell 
and  R.  ¥.  Wheeler  (J.C.S.,  1927,  2069—2080).— 
The  pressures  in  mixtures  of  air  with  the  first  five 
members  of  the  paraffin  series  developed  on  ignition 
centrally  in  a  spherical  bulb  have  been  measured,  and 
are  compared  with  the  calculated  values.  Dis¬ 
crepancies  are  probably  due  to  errors  in  specific  heat 
and  equilibrium  data.  The  mean  temperature  of  the 
explosion  is  the  main  factor  in  determining  the  mean 
rate  of  development  of  pressure.  C.  W.  Gibby. 

Influence  of  hydrogen  on  two  homogeneous 
reactions.  C.  N.  Hinshelwood  and  P.  J.  Askey 
(Proc.  Roy.  Soe.,  1927,  A,  116,  163—170;  cf.  this 
vol.,  26,  212). — If  a  molecule  in  a  gaseous  reaction  is 
activated  by  collision,  transformation  may  follow' 
immediately,  or  it  may  be  delayed  until  the  molecule 
passes  through  a  suitable  internal  phase.  If  the 
transformation  is  immediate,  the  reaction  is  kinetic- 
ally  bimoleeular,  but  if  there  is  a  time  lag,  then,  as 
Lindemann  has  indicated  (Trans.  Earaday  Soc.,  1922, 
17,  599),  the  reaction  appears  to  be  unimolecular. 
The  time  lag  after  activation  is  considered  to  be  most 
probable  when  the  structure  is  complex  and  the 
energy  distributed  among  a  number  of  degrees  of 
freedom,  whilst  its  absence  is  to  be  expected  when 
the  mechanism  of  activation  is  very  simple.  The 
reactions  involved  in  the  decomposition  of  prop- 
aldehyde  and  dimethyl  and  diethyl  ether  are  uni¬ 
molecular  at  higher  pressures,  but  betray  their 
dependence  on  molecular  collisions  by  decreasing  in 
rate  when  the  pressure  of  the  reacting  gas  is  reduced 
below  a  certain  limit.  In  the  case  of  the  two  ethers, 
it  has  been  found  (Joe.  cit.)  that  the  rate  of  decompos¬ 
ition  maintains  its  unimolecular  character  at  low 
pressures  if  sufficient  hydrogen  is  present,  and  it  is 
now  shown  that  the  decomposition  of  propaldehyde 
is  similar,  but  that  the  bimoleeular  decomposition  of 


acetaldehyde  is  influenced  less,  and  in  a  different  way, 
by  hydrogen.  These  results  are  consistent  with  the  - 
assumption  that  the  activation  of  acetaldehyde 
involves  only  a  few  degrees  of  freedom,  whilst  that  of 
propaldehyde  is  a  more  complex  process,  and  that  in 
the  propaldehyde  process  a  time  lag  exists  between 
activation  and  transformation. 

L.  L.  Birctjmshaw. 

Esterification  in  mixed  solvents.  B.  W.  Biixde 
and  H.  E.  Watson  (J.C.S.,  1927,  2101— 2107).— The 
velocities  of  esterification  of  suberic  and  re-butyric 
acids  in  mixtures  of  isoamyl  alcohol  with  benzene  or 
petroleum  have  been  measured  in  the  presence  of 
hydrochloric  acid  as  catalyst.  The  velocity  co¬ 
efficients  given  by  the  formula  of  Goldschmidt  and 
Udby  (A.,  1907,  ii,  852),  kt=(r—a)  log  aj(a—x)—x, 
are  satisfactory  and  increase  on  dilution  of  the  alcohol 
in  an  approximately  hyperbolic  relation  with  the 
composition  of  the  solution.  Conductivity  and 
viscosity  measurements  shorv  that  ionisation  of  the 
catalyst  has  no  influence  on  the  velocity,  and  it  is 
suggested  that  the  latter  depends  on  the  molecular 
ratio  of  catalyst  to  alcohol.  0.  W.  Gibby. 

Coefficient  of  hydrolysis  of  ethyl  acetate  by 
sodium  hydroxide.  (Miss)  E.  M.  Terry  and  J. 
Stieglitz  (J.  Amer.  Chem.  Soc.,  1927,  49,  2216 — 
2222). — The  experiments  were  carried  out  in  approx¬ 
imately  0-01AT-sodium  hydroxide  solution,  the  appar¬ 
atus  being  an  improvement  of  that  described  by 
Reicher  (A.,  1885,  1034).  The  coefficient  is  6-76 
(-£0-75%)  at  25°  (concentrations  in  mol./litre)  and 
increases  0-045  per  0-1°.  Improved  experimental 
technique  is  described  in  detail.  S.  K.  Tweedy. 

Hydrolysis  of  ethyl  acetate.  W.  T.  Gooch  (J. 
Amer.  Chem.  Soc.,  1927,  49,  2257). — Intensity  vari¬ 
ations  of  diffused  daylight  do  not  influence  the  rate  of 
hydrolysis  of  ethyl  acetate  in  aqueous  sodium  hydr¬ 
oxide  at  25°.  S.  K.  Tweedy. 

Kinetics  of  the  hydrolysis  of  glyoxal  tetra¬ 
acetate.  A,  Skbabal  and  E.  Gitschthaler  (Z, 
physikal.  Chem.,  1927,  128,  459 — 471). — The  hydro¬ 
lysis  constants  of  the  hydrolysis  of  glyoxal  tetra¬ 
acetate  in  neutral,  acid,  and  alkaline  solution  are  for 
the  first  stage  0-000138,  0-01640,  and  2740,  and  for 
the  second  stago  0-000069,  0-00820,  and  1370, 
respectively.  The  relationship  between  the  consti¬ 
tution  of  a  number  of  esters  of  acetic  acid  and  their 
rates  of  hydrolysis  is  discussed.  H.  F.  Ganns  e. 

Kinetics  of  oxime  formation,  A.  Olander  (Z. 
physikal.  Chem.,  1927,  129,  1 — 32). — The  quantity 
of  iodine  reduced  in  the  iodometrie  determination  of 
hydroxylamine  is  nob  directly  proportional  to  the 
amount  of  the  latter.  The  relation  between  them 
has  been  ascertained  for  quantities  of  hydroxylamine 
up  to  5-5  mg.  The  dissociation  constant  of  hydroxyl¬ 
amine  at  20°  is  1-07  X 10-8,  and  that  of  dibromo- 
cresolsulphonephthalein  in  presence  of  0- Of -phosphate 
is  7-4  XlO-7.  Free  hydroxylamine  reacts  slowly  with 
acetone,  but  the  hydroxylammonium  ion  reacts  com¬ 
paratively  quickly  and  reversibly ;  '  for  the  reaction 
between  the  ion  and  acetone  the  bimoleeular  velocity 
coefficient  is  84.  The  additive  reaction  product 
decomposes  reversibly  with  the  formation  of  acct- 
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oxime  and  water ;  the  unimolecnlar  velocity  constant 
of  the  reverse  reaction  is  0-07.  The  optimum  pH,  at 
20°  and  0-003M  solution,  is  4-5  for  the  formation  of 
the  oxime  and  2-3  for  its  decomposition ;  the  forward 
reaction  is  complete  only  at  pn>7.  The  velocity 
and  degree  of  completeness  of  the  reaction  have  been 
determined  in  0-003J/  solution  in  presence  of  acid  at 
various  concentrations.  H.  F.  Gillbe. 

Reactions  in  the  solid  state  at  high  temper¬ 
atures.  II.  Reaction  velocity  of  exothermic 
changes.  W.  Jander  (Z.  anorg.  Chem.,  1927,  166, 
31 — 52). — Extension  of  the  theory  that  reactions  in 
binary  mixtures  of  solids  are  governed  by  the  ordinary 
laws  of  diffusion  (this  vol.,  736)  to  solids  between 
which  an  exothermic  reaction  occurs  shows  that  the 
percentage  reaction,  x,  is  related  to  the  time,  t,  by 
the  formula  l-[(100-a:)/100]1'3=2-3{log  f +log  b'— 
2  log  [l  —  '^iOO— x)/100]}/c.  Here  b’  measures  the 
diffusivity  at  the  start  of  the  reaction,  and  c  is  a 
function  of  x  and  the  temperature,  T.  This  equation 
is  in  good  agreement  with  the  experimental  results 
for  mixtures  of  barium  carbonate  and  tungstic  anhydr¬ 
ide  and  of  silver  sulphate  and  lead  monoxide.  Both 
V  and  the  velocity  coefficient  at  the  final  stage  of 
the  reaction  are  related  to  the  temperature  by  an 
exponential  expression.  R.  Cuthill. 

Application  of  Tammann’s  method  of  thermal 
analysis  to  reactions  hetween  solid  phases.  J. 
Gotllissen  (Bull.  Acad.  roy.  Belg.,  1927,  [v],  13, 
233 — 238). — The  application  of  Tammann’s  method 
(A.,  1926,  921),  i.e.,  comparison  of  temperature- 
time  curves  of  the  initial  reaction  mixture  and  of 
the  reaction  product,  to  the  study  of  the  formation 
of  certain  ferrites  not  yielding  a  trustworthy  indication 
of  the  temperature  of  commencement  of  reaction,  an 
attempt  has  been  made  to  increase  the  sensitivity  of 
the  method  by  using  a  Le  Chatelier-Saladin  differ¬ 
ential  galvanometer  and  constructing  a  temperature- 
temperature  difference  curve. 

The  reaction  between  barium  carbonate  and  ferric 
oxide  commences  at  about  800°.  An  equimolar 
mixture,  when  heated  for  3  hrs.  at  830°  in  a  slow 
current  of  air,  undergoes  a  change  in  weight  corre¬ 
sponding  with  the  formation  of  87-5%  of  barium 
ferrite.  The  direct  addition  of  barium  oxide  to  ferric 
oxide  occurs  at  about  300°.  Owing  to  secondary 
disturbances  no  definite  indication  of  the  temperature 
of  reaction  between  calcium  carbonate  and  ferric 
oxide  could  be  obtained.  The  reaction  certainly 
occurs  at  relatively  low  temperatures. 

J,  S.  Carter. 

Temperature  of  formation  of  zinc  ferrite  from 
the  solid  constituents.  J.  Guillissen  and 
Richard  (Bull.  Acad.  roy.  Belg.,  1927,  [vj,  13, 
238 — 240 ;  cf.  preceding  abstract). — Interaction  be¬ 
tween  zinc  and  ferric  oxides  commences  at  620 — 
650°.  On  account  of  the  stability  of  zinc  ferrite 
towards  dilute  acids  the  importance  of  considering  its 
probable  formation  during  the  roasting  of  zinc  blendes 
preparatory  to  an  electrolytic  process  is  emphasised. 
After  being  heated  at  890°  a  mixture  containing  34% 
of  zinc  oxide  yielded  only  8%  of  zinc  oxide  to  an 
-ammoniacal  solution  of  ammonium  chloride. 

J.  S.  Carter. 


Influence  of  diffusion  of  oxygen  on  the  rate 
of  combustion  of  solid  carbon.  J.  T.  Ward  and 
J.  B.  Hamblen  (Ind.  Eng.  Chem.,  1927,  19,  1025 — 
1027). — A  carbon  block  was  burned  in  air  and  by 
very  slow  sampling  the  gas  was  drawn  olf  from  the 
carbon  side  of  the  gas  film  by  a  quartz  capillary 
sealed  into  the  end  of  the  block.  The  analyses  showed 
an  average  ratio  of  28-07  mols.  of  oxygen  to  100  mols. 
of  nitrogen,  carbon  dioxide  and  carbon  monoxide 
being  returned  as  oxygen,  as  against  an  air  ratio  of 
26-58.  This  is  in  accordance  with  the  theory  that 
the  rate  of  the  reaction  C-{-03=C02  is  limited  by 
the  rate  of  diffusion  of  oxygen  through  the  gas  film 
surrounding  each  particle  of  carbon.  C.  Irwin. 

Corrosion  of  non-ferrous  metals  and  alloys. 
T.  S.  Fuller  (Proc.  Amer.  Soc.  Testing  Materials, 
[advance  copy],  1927,  No.  19,  1 — 18). — Modified  pro¬ 
cedures  are  given  for  the  total  immersion  and  alternate 
immersion  tests.  The  spray  test  and  the  electrolytic 
test  do  not 'appear  to  be  generally  applicable. 

Chemical  Abstracts. 

Corrosion  fatigue  of  non-ferrous  metals. 
D.  J.  McAdam,  jun.  (Proc.  Amer.  Soc.  Testing 
Materials,  [advance  copy],  1927,  No.  36,  1 — 26). — An 
examination  of  18  non-ferrous  metals  and  alloys  with 
fresh  and  salt  water.  For  nickel  and  Monel  metal, 
the  fully  annealed  and  strain-hardened  metal  have 
the  same  “  corrosion-fatigue  limits,”  but  this  is  not 
the  case  for  copper-nickel  alloys.  The  corrosion- 
fatigue  limits  of  these  alloys  may  depend  chiefly  on 
their  electrode  potentials.  The  stress-cycle  curves 
for  aluminium  and  for  aluminium-manganese  alloys 
give  a  corrosion-fatigue  limit  far  below  the  endurance 
limit  in  air.  Each  metal  and  alloy  appears  to  have 
an  intrinsic  corrosion-fatigue  limit  depending  chiefly 
on  the  corrosion  agent  and  the  corrosion  resistance  of 
the  metal.  Possibly  this  limit  depends  on  the  ease 
of  removal  of  atoms  from  the  space  lattice  under  the 
combined  influence  of  electrolytic  solution  pressure 
and  cyclic  strain  of  the  lattice. 

Chemical  Abstracts. 

Passivity  of  iron  mirrors.  H.  Freundlich,  G. 
Patscheke,  and  H.  Zocher  (Z.  physikal.  Chem., 
1927,  128,  321 — 344). — The  physical  and  chemical 
properties  of  iron  mirrors  on  glass,  produced  by  the 
thermal  decomposition  of  iron  pentacarbonyl,  have 
been  studied  in  their  relationship  to  the  problem  of 
passivity.  The  mirrors  are  rendered  passive  by  treat¬ 
ment  with  concentrated  nitric  acid,  and  are  then  in 
the  same  condition  as  ordinary  passive  iron.  Mirrors 
maintained  out  of  contact  with  air  are  considerably 
more  active  than  those  to  which  air  has  access,  being 
readily  dissolved  by  nitric  acid;  this  activity  is 
unaffected  by  carbon  dioxide,  nitrogen,  or  water. 
The  passivity  produced  by  contact  with  the  atmo¬ 
sphere  cannot  be  destroyed  by  placing  the  mirror  in  a 
vacuum,  although  in  certain  cases  heating  the  mirror 
in  a  vacuum  restores  its  activity.  Similar  conditions 
obtain  for  mirrors  rendered  passive  by  acids.  Con¬ 
siderations  of  “  vacuum  activity  ”  and  “  air  pass¬ 
ivity,”  together  with  observations  of  the  brown  film 
of  insoluble  matter  which  remains  when  an  iron 
mirror  is  dissolved  in  acid,  lead  to  a  simple  oxidation 
theory  of  the  passive  state.  H.  F.  Gillbe. 
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Catalysis  in  homogeneous  gas  reactions. 
A.  von  Kiss  (Chem.  Weekblad,  1927,  24,  466 — 471). — 
The  modern  theories  of  the  relations  between  kinetic 
and  internal  energies  of  molecules  and  frequencies  of 
molecular  collisions  and  reaction  velocities  are  con¬ 
sidered  in  the  discussion  of  the  mechanism  of  catalysed 
reactions.  If  an  unalterable  energy  of  activation  be 
postulated,  it  becomes  impossible  to  understand  the 
action  of  a  “  physical  ”  catalyst,  i.e.,  of  one  which 
takes  no  part  in  the  reaction ;  the  effect  of  a  chemical 
catalyst,  on  the  other  hand,  is  readily  explained  by 
the  theory.  S.  I.  Levy. 

Acid  and  salt  effects  in  catalysed  reactions. 
X.  Hydrolysis  of  ethyl  acetate  with  acetic  acid 
as  catalyst.  H.  M.  Dawson  and  W.  Lowson 
(J.C.S.,  1927,  2107— 2114).— If  the  effect  of  the 
reverse  reaction  is  neglected  in  the  calculation  of  the 
true  velocity  coefficient  for  ester  hydrolysis,  correct 
values  are  obtained  only  at  low  concentrations  of  the 
ester. 

The  rate  of  hydrolysis  of  ethyl  acetate  in  the 
presence  of  acetic  acid  has  been  measured  and 
the  velocity  at  various  stages  compared  with  the 
theoretical  values.  The  catalytic  coefficient  for  the 
hydrogen  ion  is  calculated  to  be  1-14  x  10~4  at  25°. 

C.  W.  Gibby. 

Significance  of  iso-catalytic  data  and  the 
so-called  protion  theory  of  chemical  reactivity. 
H.  M.  Dawson  (J.  Physical  Chem.,  1927,  31,  1400 — 
1403). — A  reply  to  Bergstein  and  Kilpatrick  (this 
vol.,  214)  and  a  criticism  of  their  conclusions  on  the 
catalytic  minimum  point.  The  interpretation  of 
observations  on  the  reaction  between  acetone  and 
iodine  is  also  discussed  (cf.  Dawson,  this  vol.,  320) 
and  the  factors  determining  minimum  reaction 
velocity  are  considered  in  relation  to  the  catalytic 
catenary.  Further,  it  is  shown  that  Rice’s  protion 
theory  is  at  variance  with  established  facts. 

L.  S.  Theobald. 

Catalytic  properties  of  mineral  waters.  II. 
The  benzidine  reaction  of  the  Wiesbaden  hot 
spring.  L.  Fresenius  and  H.  Lederer  (Z.  anorg. 
Chem.,  1927,  166,  99—109;  cf.  this  vol.,  320).— 
Artificially  prepared  solutions  containing  no  iron,  but 
otherwise  similar  in  composition  to  the  water  of  the 
Wiesbaden  hot  spring,  do  not  give  the  benzidine 
reaction  unless  ferrous  hydrogen  carbonate  is  added, 
or  unless  manganese  is  present  and  the  water  is  made 
alkaline,  in  which  case  part  of  the  manganese  passes 
into  a  higher  state  of  oxidation.  Since  the  natural 
water  is  acid  in  reaction,  its  activity  must  therefore 
depend  on  the  presence  of  iron.  It  is  found,  further, 
that  the  gradual  loss  of  the  ability  to  give  the  benzidine 
reaction  which  occurs  on  keeping  the  natural  -water 
runs  parallel  with  an  increase  in  the  amount  of  ferric 
iron  present,  and  a  decrease  to  zero  of  that  of  the 
ferrous  iron,  and  that  the  rate  at  which  the  activity 
is  lost  depends  on  the  rate  at  which  the  dissolved 
carbon  dioxide  escapes.  The  disappearance  of  the 
activity  must  consequently  be  attributed  to  the 
oxidation  of  ferrous  hydrogen  carbonate  with  sub¬ 
sequent  precipitation  of  the  product.  If  there  is 
resent  an  acid  which  is  able  to  form  some  ferric  ions 
efore  settling  out  is  complete,  e.g.,  hydrochloric  acid 


when  benzidine  hydrochloride  is  used  for  the  test,  a 
positive  reaction  may  be  obtained  in  absence  of  any 
ferrous  salt,  unless  there  is  also  present  some  acid, 
such  as  tartaric  acid,  which  forms  a  very  stable 
complex  with  the  ferric  ion.  Light  exerts  no  appreci¬ 
able  effect  on  the  loss  of  activity  of  the  water,  except 
in  so  far  as  it  influences  the  rate  at  which  carbon 
dioxide  escapes.  The  present  results  thus  confirm 
those  of  Simon  and  Kotschau  (this  vol.,  843). 

R.  Cuthill. 

Activity  of  hydrogen.  C.  F.  Holmboe  (Z.  komp. 
fluss.  Gase,  1927,  26,  17 — 19). — Hydrogen  prepared 
from  steam  and  iron  is  less  efficient  in  catalytic 

hydrogenation  than  electrolytic  hydrogen;  possibly 
the  latter  is  “  activated.”  Chemical  Abstracts. 

Active  nitrogen.  III.  Active  nitrogen  and 
the  metals.  E.  J.  B.  Willey  (J.C.S.,  1927,  2188— 
2196). — The  relative  catalytic  efficiencies  of  various 
metals  for  the  destruction  of  active  nitrogen  have  been 
determined  by  measuring  the  rise  in  temperature 
produced  when  the  gas  is  passed  over  filaments  of  the 
metals.  With  platinum,  iron,  silver,  zinc,  tungsten, 
and  molybdenum  a  linear  relation  was  found  between 
the  rise  in  temperature  and  the  rate  of  flow,  but  in  the 
case  of  copper  the  rise  in  temperature  was  much 
greater.  The  decay  process  is  bimolecular  with  respect 
to  the  active  nitrogen,  and  the  energy  of  active 
nitrogen  is  calculated  to  be  46,000  g.-cal,  per  g.-mol. 
It  is  considered  that  the  mechanism  of  the  process 
is  the  alternate  formation  and  decomposition  of  the 
nitrides  of  the  metals.  C.  W.  Gibby. 

Catalytic  activity  of  metallised  silica  gels. 
V,  N.  Morris  and  L.  H.  Reyerson  (J.  Physical 
Chem.,  1927,  31,  1332— 1337).— The  hydrogenation  of 
acetylene  using  silica  gels  metallised  with  platinum, 
palladium,  and  copper  has  been  studied  by  the  method 
employed  in  the  case  of  ethylene  (this  vol.,  839). 
Ethylene  and  ethane  are  both  produced,  the  palladium- 
silica  gel  becoming  active  at  50°,  the  platinum  gel  at 
100°,  and  the  copper  gel  at  200°.  Palladium  is  the 
better  catalyst  for  the  production  of  ethylene, 
regardless  of  tho  original  mixtures  used,  whilst 
platinum  favours  the  production  of  ethane.  Further, 
as  the  ratio  of  acetylene  to  hydrogen  increases  from 
1:10  to  3:1,  the  production  of  ethylene  passes 
through  a  maximum.  It  is  probable  that  the  com¬ 
bined  adsorptions  of  gel  and  metal  produce  a  more 
satisfactory  condition  for  the  catalysis  of  ethylene 
formation  than  does  the  adsorption  of  either  alone. 
The  ready  production  of  ethylene  is  noteworthy, 
especially  in  view  of  the  work  of  Ross,  Culbertson, 
and  Parsons  (A.,  1921,  i,  761).  L.  S.  Theobald. 

Adsorption  of  hydrogen  and  ethylene  on  a 
copper  catalyst  poisoned  with  carbon  monoxide. 
C.  W.  Griffin  (J.  Amcr.  Chem.  Soc.,  1927,  49,  2136— 
2145). — The  above  adsorption  was  investigated  at  0° 
and  20°  in  the  manner  previously  described  (cf.  A., 
1923,  ii,  842,  862).  An  increase  of  poison  causes 
progressive  decrease  of  adsorption  at  higher  pressures, 
and  an  increase  of  adsorption  at  lower  pressures, 
which,  however,  persists  at  higher  pressures  in  the 
case  of  hydrogen  than  of  ethylene.  For  either  gas 
the  smallest  amount  of  poison  causes  the  greatest 
increase  or  decrease  of  adsorption.  The  results 
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possibly  indicate  that  each  poison  molecule  is  adsorbed 
on  a  very  active  centre  and  thereafter  takes  up 
hydrogen  or  ethylene  molecules  to  such  an  extent 
that  the  total  adsorption  at  low  pressures  is  greater 
than  on  the  unpoisoned  catalyst.  The  poison,  how¬ 
ever,  prevents  dissolution  of  the  hydrogen  in  the 
copper,  so  that  at  higher  pressures  the  adsorption 
appears  to  decrease  when  the  catalyst  is  poisoned. 
This  explanation  is  not  readily  deduced  in  the  case 
of  ethylene.  The  extra  sorption  at  low  pressures 
does  not  leave  the  gases  activated. 

S.  K.  Tweedy. 

Catalytic  combustion  of  ammonia  in  presence 
of  alkaline  surfaces.  L.  Andrussov  (Z.  anorg. 
Chem.,  1927, 166,  CO — 62). — The  fact  that  the  presence 
of  alkaline  surfaces  in  the  catalytic  oxidation  of 
ammonia  causes  a  quantitative  yield  of  nitrites  and 
nitrates,  no  nitrogen  being  produced,  is  readily 
explained  by  supposing  that  the  nitroxyl  formed  as  an 
intermediate  stage  in  the  oxidation  (cf.  B.,  1927,  217) 
combines  with  the  alkali,  and  is  then  oxidised  to 
nitrite  and  nitrate,  instead  of  breaking  down  with 
liberation  of  nitrogen.  R.  Cuthill. 

Rapid  catalytic  processes  in  currents  of  gases 
and  the  oxidation  of  ammonia.  V.  L.  Andrus¬ 
sov  (Ber.,  1927,  60,  [B],  2005—2018;  cf.  B.,  1926, 
318). — The  interaction  of  ammonia  and  oxygen  when 
passed  through  heated  platinum  capillary  tubes  of 
varying  length  at  1100°±100°  has  been  investigated. 
Even  with  very  rapid  currents  of  gas  only  traces  of 
ammonia  are  present  at  the  end  of  a  sufficiently  long 
capillary.  If  the  capillary  is  sufficiently  shortened, 
the  great  bulk  of  the  ammonia  is  burnt  immediately 
at  the  end  of  the  capillary  to  nitrogen.  A  flame  cone 
is  then  formed  which,  under  certain  conditions,  can 
have  a  very  unstable  existence  within  the  capillary. 
Under  favourable  conditions  the  cone  is  very  stable 
and  cannot  be  destroyed  by  great  increase  in  the 
velocity  of  the  gas.  If  oxygen  is  deficient,  it  does  not 
appear.  Nitric  oxide  is  comparatively  stable  in  the 
cone,  but  possible  decomposition  to  the  extent  of 
10%  must  be  assumed,  so  that  the  actual  change  at 
the  wall  of  the  capillary  is  certainly  10—20%  greater 
than  is  indicated  by  the  yield  of  nitric  oxide.  The 
dependence  of  concentration  distribution  on  the 
velocity  of  the  gas  current  is  examined  in  detail.  The 
quantity  of  undecomposed  ammonia  increases  very 
little  with  increasing  velocity  and  considerable 
quantities  of  ammonia  escape  combustion  on  the 
explosion  zone  only  with  short  capillaries.  With 
excess  of  oxygen  (more  than  T5 — 1-7  mols.  02  to  1  mol. 
NH3)  the  production  of  nitric  oxide  is  little  influenced 
by  the  initial  concentration.  At  very  great  dilution 
(02/NH3>5)  slight  diminution  of  the  yield  is  observed, 
corresponding  with  a  broadening  of  the  reaction  zone, 
but,  in  such  cases,  the  mean  temperature  of  the 
mixture  is  considerably  lowered  by  the  cooling  effect 
of  the  excess  of  gas.  With  mixtures  poor  in  oxygen 
the  production  of  free  nitrogen  is  still  considerable, 
and  undecomposed  ammonia  is  first  observed  with  an 
initial  gas  ratio  02/NH3=l-3,  The  thermal  decom¬ 
position  achieves  increased  importance  and  becomes 
more  comparable  with  the  actual  combustion.  The 
co-existence  of  free  hydrogen  and  oxygen  if  the 


initial  gases  are  in  the  ratio  O2/NH3<0-8  is 
remarkable.  H,  Wren. 

Decomposition  of  ammonia  on  iron  catalysts. 
C.  H.  Kunsman  (Science,  1927,  65,  527— 528).— The 
catalytic  activity  of  iron  catalysts  (unpromoted  iron 
catalyst,  iron  catalyst  promoted  with  aluminium  and 
potassium  oxides,  catalyst  poisoned  by  tin)  used  in  the 
synthesis  of  ammonia  was  investigated  by  the  decom¬ 
position  of  ammonia  on  specially  prepared  surfaces. 
Values  of  E  in  Arrhenius’  expression  Ae~aRT  for  the 
rate  of  chemical  change  arc  38,000 — 42,000  g.-cal.  per 
g.-mol.  for  the  various  catalysts,  although  the  ratio 
in  catalytic  activity  was  1ST.  It  is  concluded  that 
the  primary  effect  of  promoters  on  the  iron  catalysts 
is  to  increase  the  number  of  atoms  on  which  decom¬ 
position  takes  place ;  that  the  effect  of  heat- treatment 
and  poisoning  is  to  decrease  that  number ;  and  that 
poisoning,  heat-treatment,  or  promoter  action  docs 
not  sufficiently  alter  the  quality  or  nature  of  the  atoms 
on  which  the  reaction  takes  place  to  cause  an 
appreciable  change  in  the  heat  of  activation. 

A.  A.  Eldridge. 

Low-temperature  oxidation  at  charcoal  sur¬ 
faces.  IV.  Active  areas  for  different  acids  and 
relative  rates  of  oxidation.  W.  M.  Wright 
(J.C.S.,  1927,  2323—2330;  cf.  A.,  1925,  ii,  806;  1920, 
582). — The  rates  of  oxidation  of  formic,  oxalic, 
malonic,  and  aminoacetic  acids  on  charcoal  surfaces, 
and  the  effect  of  poisoning  by  hexoic  acid  have  been 
determined.  Identical  amounts  of  poison  are  required 
to  inhibit  the  oxidation  of  all  the  acids,  and  the 
effective  area  is  4—8%  of  the  total  area.  All  except 
malonic  acid  are  oxidised  more  rapidly  on  promoted 
charcoal  prepared  from  sugar,  carbamide,  and  ferric 
chloride.  The  depolarising  capacities  of  the  acids 
were  measured,  and  follow  the  same  order  as  the 
velocities  of  the  reactions.  C.  W.  Gibby. 

Chemical  effect  of  electric  discharge  in  ethane. 
S.  C.  Lind  and  G.  Glockler  (Amer.  Electro  chem. 
Soc.,  Sept.,  1927,  advance  copy,  9  pp.). — Ethane 
was  submitted  to  a  silent  discharge  in  a  Siemens 
ozoniser  through  which  it  was  circulated  continuously 
by  means  of  an  all-glass  magnetic  pump.  Most  of 
the  ethane  is  decomposed  in  3  hrs.,  yielding  a  gas  con¬ 
sisting  mainly  of  hydrogen,  methane,  and  propane 
with  smaller  amounts  of  higher  homologues,  but  as 
much  as  45 — 55%  of  the  ethane  is  converted  into 
a  very  viscous,  reddish-yellow  oil,  d  0-862,  to20  1-490. 
This  oil  has  the  composition  C  85-48%,  H  13-09%, 
and  its  apparent  mol.  wt.  from  f.-p.  depression  of 
benzene  is  467.  It  readily  forms  substitution  pro¬ 
ducts  with  bromine.  The  production  of  5  g.  of  oil 
requires  about  10  kw.-hrs.  The  action  of  the  silent 
discharge  on  ethane  is  compared  with  that  caused  by 
<x-particles  from  radon  (cf.  A.,  1926,  1077). 

H.  J.  T.  Ellin  GUAM. 

Nature  of  the  activating  radiation  in  photo¬ 
chemical  action.  W.  Taylor  and  A.  Elliot 
(Trans.  Faraday  Soc.,  1927,  23,  583—592;  cf.  this 
vol., .  216). — Actinic  extinction  curves  have  been 
obtained  by  allowing  light  filtered  through  various 
concentrations  of  chlorine  to  activate  a  mixture  of 
hydrogen  and  chlorine.  The  results  can  be  accounted 
for  on  the  assumption  that  the  efficiency  is  independent 
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of  the  frequency  throughout  the  range  3500 — 5500, 
and  that,  for  a  given  frequency,  the  activation  is 
directly  jiroportional  to  the  light  intensity.  There  is 
thus  no  evidence  that  there  are  two  different  types 
of  absorption,  “  actinic  ”  and  “  thermal,”  nor  that 
activation  is  due  to  a  few  superposed  bands,  rather 
than  to  the  whole  general  absorption  band.  This 
latter  may  account  for  the  failure  to  separate  isotopes 
of  chlorine  by  photochemical  methods,  since  the 
general  absorption  is  continuous.  The  chlorine 
molecule  absorbs  the  same  actinic  radiation  when 
in  the  gaseous  state  as  when  dissolved  in  carbon 
tetrachloride.  M.  S.  Burr. 

Action  of  light  on  chlorine.  G.  B.  Kistia- 
kowsky  { J.  Amer.  Chcm.  Soc.,  1927,  49,  2194 — 2200). 

— Intensive  drying  of  chlorine  has  no  appreciable 
influence  on  the  structure  of  its  absorption  spectrum 
or  on  the  total  amount  of  light  energy  absorbed.  Less 
than  5%  of  the  latter  is  re-emitted  as  fluorescence. 
It  is  difficult  to  reconcile  these  data  with  those  theories 
requiring  the  presence  of  foreign  molecules  for  the 
primary  photochemical  process  in  chlorine.  It  is 
suggested  that  chlorine  is  dissociated  into  atoms  on 
absorption  of  light  energy  in  the  region  of  continuous 
absorption  independently  of  its  degree  of  purity; 
water  is  assumed  to  have  a  catalytic  influence  on  the 
rate  of  recombination  of  the  atoms  and,  therefore, 
also  on  the  rate  of  thermal  dissociation  of  chlorine 
molecules.  S.  K.  Tweedy. 

Function  of  water  vapour  in  the  photosyn¬ 
thesis  of  hydrogen  chloride.  B.  Lewis  (Nature, 
1927,  120,  473— 474).— The  Ncmst  atomic  chain 
provides  the  most  plausible  mechanism  for  the  photo¬ 
chemical  union  of  hydrogen  and  chlorine.  The  chain 
cannot  be  initiated  in  the  absence  of  water  vapour, 
but  there  is  no  evidence  that  water  vapour  functions 
in  the  chain  itself.  Two  mechanisms  for  the  inter¬ 
action  of  moist  hydrogen  and  chlorine  in  visible  light, 
and  of  dry  hydrogen  and  chlorine  in  ultra-violet  light 
are  considered.  The  mechanism  of  the  moist  reaction 
is  considered  as  involving  a  primary  dissociation  of 
the  chlorine  molecules  under  the  influence  of  water 
vapour,  followed  by  an  atom  chain — that  of  Nernst 
or  of  Thon,  The  dry  reaction  is  regarded  as  involving 
activation  of  a  chlorine  molecule  and  its  interaction 
with  hydrogen  molecules  to  form  2  mols.  of  hydrogen 
chloride.  If  water  lias  a  role  in  the  chain  mechanism, 
no  chains  should  be  propagated  when  a  dry  mixture 
of  hydrogen  and  chlorine  is  exposed  to  a-radiation. 

A.  A.  Eldridge. 

Photosynthesis  with  ammonia.  D.  Burk  (J. 
Physical  Chcm.,  1927,  31,  1338 — 1351). — Possible 

photochemical  reactions  between  ammonia  and 
various  carbon  compounds,  including  carbon  dioxide, 
formic  acid,  formaldehyde,  and  dextrose,  have  been 
investigated.  Sunlight  condensed  through  30  cm. 
lenses  in  combination  with  coloured  inorganic  catalysts 
was  used,  the  exposures  being  made  in  very  thin 
glass  vessels.  Some  500  experiments  were  made,  but 
the  results  were  generally  negative,  only  one  .type 
of  reaction  being  observed.  This  was  the  oxidation 
of  ammonia,  in  the  presence  of  ferric  chloride,  to 
nitrates,  and  in  the  presence  of  zinc  or  mercuric 
oxide,  to  nitrites  and  nitrates.  Hydroxylamine  and 


hydrogen  peroxide  were  never  produced.  The  zinc 
oxide  to  be  effective  must  be  in  the  solid  state,  and 
its  previous  exposure  to  sunlight  enables  the  oxidation 
of  aqueous  ammonium  salts  to  be  accomplished  in  the 
absence  of  light.  Photochemical  reduction  of  carbon 
dioxide  was  not  observed,  and  no  complex  nitrogen 
compounds  could  be  produced  from  ammonia  and 
carbon  compounds.  The  positive  photosynthesis 
claimed  by  Moore  (“  Biochemistry,”  1921),  by  Dhar 
and  Sanyal  (A.,  1925,  ii,  884),  and  other  workers  is 
challenged.  L.  S.  Theobald. 

Photochemical  oxidation  of  alcohols  by  the 

dichromate  ion.  E.  J.  Bowen  and  C.  W.  Bunk 
(J.C.S.,  1927,  2353 — 2358). — The  photochemical  oxid¬ 
ation  of  methyl,  ethyl,  ?i-propyl,  and  isopropyl  alcohols 
by  the  dichromate  ion  has  been  investigated.  The 
quantum  efficiency  is  independent  of  the  light 
intensity  over  a  range  of  1  :  80,  of  added  acid  above  a 
certain  limit,  of  dichromate-ion  concentration  between 
O-liV  and  0-01N,  and  of  temperature  between  15°  and 
50°.  The  reaction  rate  diminishes  regularly  with 
decreasing  acid  concentration.  In  acid  solution 
aldehyde  is  formed  without  the  production  of  any 
precipitate.  In  neutral  and  alkaline  solutions  the 
chromate  ion  is  photochemically  insensitive  towards 
alcohols,  and  in  neutral  solution  a  precipitate  of 
uncertain  composition  is  formed.  The  mechanism 
of  the  reaction  is  discussed.  C.  W.  Gibby. 

Photosynthesis  of  naturally  occurring  com¬ 
pounds.  I.  Action  of  ultra-violet  light  on 
carbonic  acid.  E.  C.  C.  Baly,  J.  B.  Davies,  M.  R. 
Johnson,  and  H.  Shanassy  (Proc.  Roy.  Soc.,  1927,  A, 
116,  197 — 211).—' When  carbonic  acid  in  aqueous 
solution  is  illuminated  with  ultra-violet  light,  a 
photostationary  state  is  established,  involving  as  one 
of  the  components  a  complex  aldehyde.  In  an 
attempt  to  effect  the  photosynthesis  of  carbohydrates 
by  the  addition  of  a  reducing  agent  to  the  carbonic 
acid  solution,  it  was  found  that  ferrous  hydrogen 
carbonate  in  aqueous  solution  is  converted  by  ultra¬ 
violet  light  in  absence  of  oxygen  into  ferric  hydroxide, 
organic  compounds  with  reducing  properties  being 
formed  simultaneously.  This  reaction  appears  to 
take  place  chiefly  on  the  surface  of  the  quartz  tubes 
containing  the  solution,  and  also  on  the  iron  rods 
used.  Complex  organic  compounds  may  be  synthes¬ 
ised  by  the  action  of  ultra-violet  light  on  suspen¬ 
sions  of  various  insoluble  powders  (aluminium  powder, 
barium  sulphate,  freshly-precipitated  aluminium 
hydroxide,  and  the  basic  carbonates  of  aluminium, 
magnesium,  and  zinc)  in  water  through  which  a 
stream  of  carbon  dioxide  is  maintained.  Aluminium 
hydroxide  which  has  been  in  contact  with  water  for 
some  hours  loses  its  efficacy,  due  to  the  fact  that  it 
then  has  no  affinity  for  carbonic  acid.  The  organic 
compounds  thus  produced  may  be  recovered  by 
evaporation  of  the  solution  after  removal  of  the 
insoluble  powder,  and  appear  to  be  of  the  nature  of 
complex  carbohydrates.  Photosynthesis  of  complex 
organic  compounds  containing  nitrogen  takes  place 
in  presence  of  ammonium  hydrogen  carbonate  or  a 
soluble  nitrite.  Rigid  proof  is  given  that  the  carbon 
dioxide  and  other  materials  used  were  free  from  all 
organic  impurity,  and  negative  results  were  obtained 


in  control  experiments  in  which  powders  incapable 
of  adsorbing  carbon  dioxide  were  employed. 

L.  L.  Bircumshaw. 

Photosynthesis  of  naturally  occurring  com¬ 
pounds.  II.  Photosynthesis  of  carbohydrates 
from  carbonic  acid  by  means  of  visible  light. 
E.  C.  G.  Baly,  W.  E.  Stephen,  and  N.  R.  Hood 
(Proc.  Roy.  Soc.,  1927,  A,  116,  212— 219).— Photo¬ 
synthesis  of  organic  compounds  occurs  when  carbon 
dioxide,  rigidly  free  from  organic  impurities,  adsorbed 
on  the  surface  of  a  fine  coloured  powder  (nickel  or 
cobalt  carbonate)  suspended  in  water,  is  exposed 
to  visible  light.  The  carbonates  must  be  free  from 
alkali,  nitrate,  chloride,  and  sulphate.  One  of  the 
products  of  the  photosynthesis  is  a  carbohydrate 
which  reduces  Benedict’s  solution,  gives  well-marked 
Moliseh  and  Rubner  reactions,  and  forms  a  solid 
osazone.  The  reducing  power  of  the  photosynthesised 
compounds  is  materially  increased  by  hydrolysis 
with  hydrochloric  acid.  The  total  quantity  of 
material  photosynthesised  by  means  of  a  coloured 
surface  in  visible  light,  and  also  the  percentage 
reducing  power,  is  greater  than  with  a  white  surface 
in  ultra-violet  light  (cf.  preceding  abstract).  In  this 
case,  the  products  are  not  so  liable  to  undergo  photo¬ 
chemical  decomposition.  When  moist  nickel  and 
cobalt  carbonates  are  exposed  to  visible  light  in 
presence  of  carbon  dioxide,  a  surface  film  of  nickel 
and  cobalt  oxide,  respectively,  is  formed,  and  it  is 
found  that  the  oxygen  set  free  during  the  photo¬ 
synthesis  tends  to  poison  the  surface.  Increased 
yields  of  the  carbohydrates  are  obtained  with  unit 
quantity  of  light  when  the  intensity  of  illumination 
is  decreased,  owing  to  the  fact  that  the  poisoned 
surface  slowly  recovers  under  water.  When  the 
surface  has  become  completely  poisoned  the  photo - 
synthetic  process  ceases,  and  then  with  intense 
illumination  tho  carbohydrates  previously  formed  are 
photoehemically  decomposed.  Complex  nitrogen 
compounds  may  be  photosynthesised  by  exposing 
to  visible  light  ammonium  hydrogen  carbonate 
solution  containing  nickel  or  cobalt  carbonate  in 
suspension.  L.  L.  Bircumshaw. 

Photosynthesis  of  naturally  occurring  com¬ 
pounds.  III.  Photosynthesis  in  vivo  and  in 
vitro.  E.  C.  C.  Baly  and  J.  B.  Davies  (Proc.  Roy. 
Soc.,  1927,  A,  116,  219 — 226). — A  marked  similarity 
is  shown  to  exist  between  the  laboratory  photo¬ 
synthesis  of  complex  carbohydrates  in  a  single  oper¬ 
ation  from  carbonic  acid  (cf .  preceding  abstracts)  and 
the  natural  process  of  photosynthesis  in  the  living 
leaf.  In  neither  case  does  ordinary  formaldehyde 
take  part  in  the  reaction.  The  photosynthesis  in 
vitro  has  been  achieved  by  the  action  of  light  on 
carbonic  acid  adsorbed  on  a  surface,  and  there  arc 
strong  indications  that  a  limiting  surface  exists  in  the 
chloroplast  and  is  necessary  for  the  occurrence  of 
the  normal  photosynthesis.  In  each  case  a  visibly 
coloured  surface  and  visible  light  are  involved.  The 
fatigue  efiect  observed  when  the  living  leaf  is  exposed 
to  too  long  and  intense  illumination  may  be  compared 
with  the  fatigue  effect  observed  in  the  laboratory, 
due  to  poisoning  of  the  surface  by  oxygen.  In  both 
processes  there  is  a  slow  recovery  reaction,  and  it 


appears  that  in  both,  the  rate  of  photosynthesis  must 
not  exceed  the  rate  of  this  slow  reaction.  It  appears 
that  the  yield  of  carbohydrates  photosynthesised 
in  vitro  per  hr.  per  cm.2  of  surface  is  not  greatly  at 
variance  with  that  observed  in  nature.  It  is  suggested 
that  the  constant  ratio  of  chlorophyll-/!  to  chlorophyll- 
B,  observed  by  Willstatter  and  Stoll  in  the  living 
leaf,  is  maintained  by  the  carotin,  which  becomes 
oxidised  to  xanthophyll,  and  that,  since  the  xantho- 
phyll :  carotin  ratio  tends  to  increase  during  photo¬ 
synthesis,  the  slow  recovery  process  present  in  tho 
leaf  is  that  in  which  the  xanthophyll  is  reduced  again 
to  carotin.  L.  L.  Bircumshaw. 


Photochemical  rearrangement  of  acetylchloro- 
aminobenzene.  C.  W.  Porter  and  P.  Wilbur  (J, 
Amer.  Chem.  Soc.,  1927,  49,  2145— 2149).— The 
ultra-violet  absorption  spectra  of  acetylchloroamino- 
benzene  and  its  isomeride,  p-ehloroaeetanilide,  are 
recorded.  Conversion  into  the  isomeride  occurs  in 
the  solid  state  in  the  radiation  of  a  mercury  vapour 
lamp,  and  also  at  100°.  The  change  is  rapid  above 
the  in.  p.  Mechanisms  involving  intermediate  pro¬ 
ducts  cannot  apply  to  the  reaction  in  the  solid  phase. 

S.  K.  Tweedy. 

Optical  sensitisation  with  dyes.  K.  Burgherr 
(Z.  wiss.  Phot.,  1927, 24, 393 — 408). — When  a  molecule 
of  sensitiser  absorbs  a  quantum  of  light  and  enters 
the  phototropic  state,  it  acquires  an  electrical  polaris¬ 
ation  designated  E{t  and  the  positive  and  negative 
poles  in  the  molecule  act  as  cathode  and  anode  in  a 
kind  of  molecular  electrolysis.  The  idea  is  illustrated 
in  the  photolysis  of  a  solution  of  ammonium  oxalate 
and  mercuric  chloride  in  the  presence  of  eosin, 
j?(+  _  — C02 

+HgClg— v  HgCl+Cl'. 

Using  silver  nitrate  and  sucrose,  glycine,  or  glycerol 
as  cathodic  and  anodic  depolarisers,  respectively, 
the  sensitising  action  of  the  following  dyes  has  been 
studied :  rhodamine-JS,  eosin,  safranine-G-,  pheno- 
safranine,  fluorescein,  methyl-violet,  chromotrope-2i?. 
The  photolysis  results  in  the  separation  of  silver 
(which  can  be  determined  by  means  of  ammonium 
thiocyanate)  and  the  concomitant  formation  of 
oxidation  products.  Some  silver  was  liberated  in 
the  binary  systems  silver  nitrate-dye,  silver  nitrate- 
sucrose,  but  a  larger  amount  was  set  free  in  the 
ternary  systems  composed  of  dye  and  depolarisers. 

The  sensitised  photolysis  very  soon  reaches  a 
stationary  state,  apparently  owing  to  the  formation 
of  a  new  anodic  depolariser  which  begins  to  compete 
with  the  existing  depolariser.  Experiments  carried 
out  with  air -containing  and  air-free  solutions  show 
that  the  most  likely  agent  for  this  effect  is  the  finely- 

divided  silver,  i.e.,  E{1  4-Ag’-  ~~ 

The  experiments  with  glycine  and  glycerol  show  that 
these  substances  can  be  further  oxidised,  so  that  it  is 
not  possible  to  ascribe  the  stationary  state  to  their 
appearance  as  the  first  decomposition  products  of 
sucrose.  The  investigation  lends  support  to  the 
inner  polarisation  mechanism  for  sensitisation. 

R.  A.  Morton. 

Light  sensitivity  of  guaiacum  resin  and  its 
possible  application  in  photography.  C. 
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Schweckendiek  (Diss.,  Giessen,  1927). — Guaiaconic 
acid,  like  guaiaretic  acid,  is  sensitive  to  light,  the 
sensitivity  being  increased  by  the  addition  of  collodion, 
Zapon  lacquer,  or  a  solution  of  sulphur  in  carbon 
disulphide.  The  green  image  is  fixed  with  a  mixture 
of  ammonium  acetate  and  benzene.  The  insolubilising 
action  of  light  on  guaiaretic  acid  is  an  oxidation 
process.  Chemical  Abstracts. 

Mechanism  of  formation  of  the  latent  photo¬ 
graphic  image.  F.  C.  Toy  (Nature,  1927,  120, 
441). — Although  the  formation  of  the  latent  photo¬ 
graphic  image  does  not  appear  to  be  due  to  a  complete 
liberation  of  electrons  from  silver  bromide  crystals, 
it  appears  to  be  closely  connected  with  the  photo¬ 
conductivity  effect.  Experimental  evidence  is 
adduced  in  support  of  the  view  that  the  formation  of 
the  latent  image  involves  the  transfer  of  valency 
electrons  from  bromide  ions  to  silver  ions,  resulting 
in  the  production  of  metallic  silver  and  free  bromine. 
The  observed  decrease  in  photo-conductivity  in  the 
violet  and  its  absence  in  the  ultra-violet  portion  of 
the  spectrum  are  due  to  the  thickness  of  the  film 
employed.  A.  A.  Eldridge. 

Chemical  reactions  in  the  gaseous  phase  in 
electromagnetic  fields  of  high  frequency.  R. 
Moens  and  A.  Juliard  (Bull.  Acad.  roy.  Belg., 
1927,  [v],  13,  201—205 ;  cf.  ibid.,  72).— In  an  attempt 
to  investigate  the  chemical  behaviour  of  gases  in 
electromagnetic  fields  of  high  frequency,  the  changes 
produced  in  certain  gases  and  gaseous  mixtures  by 
the  passage  of  an  electrodeless  discharge  were  followed 
manometrically.  The  discharge  usually  appears  at 
pressures  of  the  order  of  1  cm.  and  in  the  case  of 
simple  gases,  e.g.,  hydrogen,  oxygen,  nitrogen,  is 
accompanied  by  an  increase  of  pressure.  On  interrup¬ 
tion  of  the  discharge  the  pressure  falls  instantly  to  a 
value  indicative  of  a  contraction  or  an  expansion 
depending  on  the  nature  of  the  gas  and  the  duration 
and  intensity  of  the  discharge.  A  mixture  of  2  vols. 
of  hydrogen  and  1  vol.  of  oxygen  shows  a  contraction 
corresponding  with  complete  conversion  into  water 
vapour.  Although  a  mixture  of  3  vols.  of  hydrogen 
and  1  vol.  of  nitrogen  shows  a  slight  expansion,  in 
presence  of  sulphuric  acid  the  pressure  falls  almost  to 
zero.  A  mixture  of  hydrogen  and  carbon  di(  ?)oxide 
shows  a  slight  expansion,  but  returns  to  the  initial 
pressure  after  the  passage  of  the  discharge  even  in 
presence  of  concentrated  sulphuric  acid.  Mixtures 
of  nitrogen  and  oxygen  undergo  an  appreciable 
expansion,  the  pressure,  however,  returning  to  its 
original  value  on  interruption  of  the  discharge. 
Acetylene  and  benzene  yield  solid  deposits,  the 
pressure  falling  to  almost  zero.  Ethyl  ether  and 
ethyl  and  amyl  alcohols  are  decomposed  and  the 
volume  is  increased  almost  threefold.  With  carbon 
disulphide  and  carbon  tetrachloride  the  discharge 
appears  only  at  pressures  of  the  order  of  1  mm. 

J.  S.  Garter. 

Hydrates  of  lithium  chlorate.  L.  Berg  (Z. 
anorg.  Chem.,  1927,  188,  231 — 236). — A  monohydrale 
of  lithium  chlorate,  LiCI03,H20,  may  be  prepared 
by  cooling  a  solution  of  composition  corresponding 
with  the  formula  to  below  —25°  and  adding  a  few 
crystals  of  the  hydrate  3LiC103,H20  (A.,  1926,  1014). 


A  trihydrate,  LiC103,3H20,  separates  from  the  corre¬ 
sponding  solution  at  —20°.  R.  Cuthill, 

Phosphates.  V.  Hydration  of  sodium  mono¬ 
metaphosphate  in  alkaline  solution  at  75°. 
S.  J.  Kiehl  and  H.  P.  Coats  (J.  Amer.  Chem.  Soc., 
1927,  49,  2180—2193;  cf.  this  vol.,  312).— The 
hydration  of  sodium  monometaphosphate  (for  which 
crystallographic  data  are  recorded)  in  sodium  hydroxide 
solution  was  investigated  at  75°  in  silver  vessels. 
Both  pyro-  and  ortho-phosphate  in  equimoleeular 
quantities  are  end-products  of  the  hydration : 
3NaP03+2H20=Na2H2P207+NaH2P04.  The  rate 
of  hydration  increases  with  increase  in  the  sodium 
hydroxide  concentration.  Pyrophosphate  is  precipi¬ 
tated  in  presence  of  orthophosphate  by  adjusting 
the  hydrogen-ion  concentration  of  the  solution  to 
5xl0~4  mol. /litre  (by  addition  of  acetic  acid)  and 
adding  zinc  acetate  solution  of  the  same  hydrogen- 
ion  concentration.  Orthophosphate  may  be  deter¬ 
mined  in  the  filtrate.  S.  K.  Tweedy. 

Influence  of  the  concentration  of  hydrogen  ions 
on  the  displacement  of  copper  from  its  solutions 
at  high  pressures  and  temperatures.  V.  Ipatiev 
and  V.  Ipatiev,  jun.  (Ber.,  1927,  60,  [J3],  1982 — 
1986). — The  action  of  hydrogen  on  solutions  of 
copper  formate  and  acetate  between  90°  and  180° 
at  pressures  between  0  and  150  atm.  and  at  acidities 
between  0  and  12-017  has  been  investigated.  In 
neutral  solution  at  100°  hydrolysis  occurs  with  conse¬ 
quent  separation  of  copper  oxide,  which  is  only  with 
difficulty  reduced  by  hydrogen.  In  the  presence  of 
acid,  this  hydrolysis  is  repressed  and  the  dissolved 
cupric  salt  is  reduced  to  the  corresponding  cuprous 
salt.  If  the  hydrogen-ion  concentration  is  insufficient, 
the  cuprous  salt  is  hydrolysed  and  crystalline  cuprous 
oxide  separates  from  the  solution.  If,  however,  the 
hydrogen-ion  concentration  is  sufficient  to  inhibit 
hydrolysis,  an  actual  displacement  of  copper  from 
the  cuprous  salt  occurs.  At  a  sufficiently  high  tem¬ 
perature  (130 — 180°),  the  anions  of  formic  and  acetic 
acids  become  decomposed  with  production  of  hydrogen, 
which,  according  to  the  degree  of  acidity  of  the 
solution,  causes  separation  of  cuprous  oxide  or 
metallic  copper.  H.  Wren. 

Reduction  of  copper  sulphate  by  sodium 
hypophosphite.  S.  Ramachandran  (Chem.  News, 
1927,  135,  214 — 216), — Copper  sulphate  is  reduced 
by  sodium  hypophosphite  in  aqueous  solution  only 
when  acidified  to  a  definite  extent.  The  temperature 
required  is  the  higher  the  greater  is  the  proportion 
of  hypophosphite  present.  C.  W.  Gibby. 

Composition  and  behaviour  of  precipitated 
copper  and  iron  sulphides.  F.  Feigl  [with  E. 
Backer  and  L.  Rosenberg]  (Z.  anal.  Chem.,  1927, 
72,  32 — 43). — Copper  sulphide,  freshly  precipitated 
by  hydrogen  sulphide,  consists  chiefly  of  cupric  sulph¬ 
ide  with  small  quantities  of  cuprous  sulphide  and 
sulphur,  but  on  keeping,  the  cupric  sulphide  con¬ 
tinues  to  decompose  into  cuprous  sulphide  and 
sulphur.  The  extent  of  the  decomposition  was 
determined  by  replacing  the  copper  by  mercury, 
boiling  with  sodium  sulphite  solution,  and  determin¬ 
ing  with  iodine  the  thiosulphate  formed.  The  pre- 
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cipitate  obtained  in  an  alkaline  solution  is  a  mixture 
of  the  two  sulphides,  but,  as  before,  the  composition 
of  the  fresh  precipitate  is  dependent  on  the  conditions 
of  precipitation.  The  precipitate  obtained  by  mixing 
a  ferric  salt  and  ammonium  sulphide,  of  empirical 
formula  Fe2S3,  was  treated  with  mercuric  chloride 
solution.  Ferrous  chloride  was  formed  and  free 
sulphur  was  found  in  the  precipitate.  This  indicates 
that  the  compound  has  the  formula  FeS,FeS2,  as 
the  possible  reactions  with  mercuric  chloride  are 
Fe2S3  +  3HgCl2=3HgS  +  2FeCl3,  and  FeS,FeS2  + 
2HgCl2=2HgS+S+2FeCl2.  F.  S.  Hawkins. 

Crystallisation  of  some  hydroxides.  R.  Fricke 
[with  C.  Gottfried,  W.  Skaliks,  A.  Munchmeyer, 
and  F.  Engelhardt]  (Z.  anorg.  Chera.,  1927,  166, 
244 — 256). — The  conditions  for  the  production  of 
various  hydroxides  in  the  crystalline  state  have  been 
investigated.  Varieties  of  beryllium  hydroxide  which 
give  the  same  X-ray  diagram  but  differ  in  crystalline 
form  may  be  obtained  by  slow  hydrolysis  of  sodium 
beryllate  in  aqueous  solution,  and  by  allowing  a 
40%  solution  of  sodium  hydroxide  saturated  with 
amorphous  beryllium  hydroxide  at  the  b.  p.  to  cool 
slowly.  Beryllium  hydroxide  aged  with  ammonia 
(Haber  and  van  Oordt,  A.,  1904,  ii,  257)  has  a  quite 
different  costal  structure.  The  solubility  in  sodium 
hydroxide  solutions  at  30°  of  the  form  obtained  by 
hydrolysis  of  sodium  beryllate  in  the  cold  is  maximal 
for  solutions  containing  about  33%  of  sodium  hydr¬ 
oxide;  for  lower  concentrations  the  solid  phase  is 
beryllium  hydroxide,  whereas  for  higher  concen¬ 
trations  it  is  sodium  beryllate.  One  form  of  crystall¬ 
ine  zinc  hydroxide  may  be  obtained  by  slow  hydrolysis 
of  alkali  zincate  solutions  at  the  ordinary  temperature, 
or  by  ageing  the  amorphous  hydroxide  under  weak 
acids  such  as  phenol.  A  metastable  variety  differing 
both  in  crystalline  form  and  structure  is  produced  by 
diluting  zincate  solutions  very  considerably.  Zinc 
hydroxide  precipitated  with  a  slight  excess  of  sodium 
hydroxide  from  a  solution  of  a  zinc  salt  represents 
a  third  modification.  Slow  hydrolysis  of  alkali 
aluminate  solutions  gives  a  form  of  aluminium 
hydroxide  which  at  first  has  the  crystalline  structure 
of  hydrargillite,  but  after  keeping  for  some  years 
gives  an  X-ray  diagram  which  belongs  neither  to 
hydrargillite  nor  to  bauxite.  Specimens  of  magnesium 
hydroxide  obtained  by  precipitating  magnesium 
sulphate  with  sodium  hydroxide  in  the  cold,  or  by 
precipitating  the  chloride  with  ammonia  in  the  cold, 
or  by  precipitating  a  mixed  solution  of  magnesium 
and  ammonium  chlorides  with  ammonia  at  60°  and 
ageing  the  precipitate  in  contact  with  the  supernatant 
liquor  at  30°  all  have  the  same  crystalline  structure, 
and  there  seems  to  be  no  evidence  for  the  existence 
of  two  allotropic  forms  as  suggested  by  Gjaldback 
(A.,  1925,  ii,  652).  R.  Cuthill. 

Boric  acids  and  alkali  borates.  III.  Solid 
alkali  mono-  and  poly-borates.  H.  Menzel  [with 
J.  Meckwttz]  (Z.  anorg.  Chem.,  1927,  166,  63 — 98; 
ef.  this  vol.,  937). — The  literature  relating  to  those 
borates  of  the  alkali  metals  which  can  be  crystallised 
from  aqueous  solution  is  critically  reviewed,  and 
supplemented  in  some  cases  with  solubility  deter¬ 
minations  at  18°  and  25°  and  with  isothermal  dehydr¬ 


ation  experiments  with  the  hydrates.  X-Ray  dia¬ 
grams  and  dehydration  experiments  show  that  the 
removal  of  the  last  molecule  of  water  from  the 
hydrates  of  sodium  monoborate  is  accompanied  by 
a  change  in  the  structure  of  the  crystal.  With  the 
diborate  it  is  apparently  the  last  three  water  mole¬ 
cules  which  are  of  structural  importance,  but  the 
pentahydrate  stable  above  60°  appears  to  occupy 
an  exceptional  position.  The  pentahydrate  of  potass¬ 
ium  pentaborate  reported  by  Hermans  (A.,  1925, 
i,  500)  seems  to  have  been  the  tetrahydrate.  Attempts 
to  prepare  an  ammonium  monoborate  by  treating 
the  tetrahydrate  of  the  diborate  with  ammonia,  have 
been  fruitless,  although  it  is  apparently  possible  in 
this  way  to  replace  1  mol.  of  the  water  of  crystall¬ 
isation  with  an  ammonia  molecule.  The  structure 
of  the  polyborates  has  been  worked  out  with  the 
aid  of  Hermans’  theory  of  the  constitution  of  boric 
acid  (A.,  1925,  ii,  697).  R.  Cuthill. 

Reduction  of  refractory  oxides  by  tungsten 
at  high  temperatures.  H.  von  Wartenbero  and 
H.  Moehl  (Z.  physikal.  Chem.,  1927,  128,  439 — 
444). — Oxides  such  as  those  of  aluminium,  zirconium, 
and  thorium  are  reduced  by  metallic  tungsten  at 
2000°  in  an  atmosphere  of  nitrogen,  volatile  tungsten 
dioxide  being  produced.  H.  F.  Gillbe. 

Aluminium  sulphate  and  its  hydrates.  Double 
sulphates  and  their  components.  II.  F.  Rrauss 
and  A.  Fricke  (Z.  anorg.  Chem.,  1927,  166,  170 — 
176).— Dehydration  of  the  hydrate  Al2(S04)3,27H20 
in  the  tensi -eudiometer  points  to  the  existence  of 
hydrates  with  27,  18,  16,  10,  and  6  mols.  of  water. 
The  anhydrous  salt  commences  to  lose  sulphur 
trioxide  at  605°.  R.  Cuthill. 

Displacement  of  metals  or  their  oxides  from 
solutions  by  hydrogen  under  pressure.  Separ¬ 
ation  of  crystalline  hydroxides  of  aluminium 
and  chromium  from  solutions  of  their  salts  at 
high  temperatures  and  under  high  pressures. 
V.  Ipatiev  and  B.  Mouromtsev  (Ber.,  1927,  60,  [2?], 
1980 — 1982). — For  the  separation  of  crystalline  hydr¬ 
oxides  of  aluminium  and  chromium  the  acidity  of 
the  solution  is  of  primary  importance.  A  solution 
of  the  requisite  nitrate,  acidified  with  nitric  acid,  is 
placed  in  a  golden  tube  (or  silica  tube  if  the  tem¬ 
perature  does  not  exceed  330°)  and  brought  under 
pressure  of  hydrogen  or  air  in  the  high-pressure 
apparatus.  The  temperature  is  varied  between  320° 
and  360°,  pressure  between  200  and  370  atm.,  and 
duration  between  12  and  24  hrs.,  although  the  change 
is  complete  in  12  hrs.  At  lower  pressures  amorphous 
products  separate.  Aluminium  nitrate  or  acetate  in 
the  presence  of  nitric  or  acetic  acid  and  hydrogen  or 
air  gives  the  monohydrated  oxide  with  all  the  properties 
of  the  mineral  diaspore.  Neutral  aluminium  nitrate 
in  presence  of  air  gives  a  scarcely  crystalline  pre¬ 
cipitate.  Chromium  nitrate  in  nitric  acid  solution 
under  the  influence  of  hydrogen  gives  monohydrated 
chromium  oxide  closely  resembling  chrome  ochre. 
If  air  is  used  in  place  of  hydrogen,  smaller  crystals 
are  obtained  and  the  separation  is  not  quantitative, 
a  portion  of  the  oxide  being  converted  into  chromic 
acid.  Small  amounts  of  dark  red  crystals  are  also 
occasionally  obtained.  H.  Wren. 
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Azidodithiocarbonic  acid.  IV.  Ammonium 
and  tetramethylammonium  azidodithiocarbon- 
ates  ;  tetramethylammonium  thiocyanate.  L.  F. 
Aijdrieth,  G.  B.  L.  Smith,  and  A.  W.  Browne 
[with  C.  W.  Mason]  (J.  Amer.  Chem.  Soc.,  1927, 
49,  2129 — 2133). — Ammonium  azidodithiocarbonate, 
NH4SCSN3,  is  obtained  by  neutralising  azidodithio- 
earbonic  acid  with  aqueous  ammonia  or,  preferably, 
in  ethereal  solution,  with  gaseous  ammonia.  It  is 
also  formed  by  the  prolonged  action  of  carbon  disulph¬ 
ide  on  aqueous  ammonium  azide  solution  (cf.  Browne 
and  Hoel,  A.,  1922,  ii,  848).  It  forms  white,  non- 
deliqueseent,  orthorhombic  plates,  soluble  in  water, 
alcohol,  and  acetone,  but  insoluble  in  benzene ;  m.  p. 
120°  (decomp.)  :  NH4SCSN3=NH4SCN+S+N2.  The 
salt  becomes  orange  when  heated  at  90°  or  on  illumin¬ 
ation,  the  change  in  the  latter  case  being  partly 
reversible.  Tetramethylammonium  azidodithiocarbon¬ 
ate  is  best  prepared  by  digesting  an  aqueous  solution 
of  tetramethylammonium  azide  with  a  slight  excess 
of  carbon  disulphide  (NMe4N3+CS2=NMe4SCSN3). 
Its  properties  are  similar  to  those  of  the  ammonium 
compound;  m.  p.  95 — 98°  (decomp.).  Tetramethyl¬ 
ammonium  thiocyanate  is  conveniently  prepared  by 
boiling  under  reflux  an  alcoholic  solution  of  tetra¬ 
methylammonium  azide  with  carbon  disulphide.  It 
does  not  undergo  molecular  rearrangement  into 
tetramethylthiocarbamide.  Crystallographic  date 
are  recorded  for  each  of  the  above  compounds. 

S.  K.  Tweedy. 

Formation  of  crystalline  silicates  in  an  aqueous 
medium  under  pressures  and  at  high  temper¬ 
atures.  V.  Ifatiev  and  B.  Mouromtsev  (Compt. 
rend.,  1927,  185,  647—649;  cf.  A„  1926,  1219)- — 
Silicic  acid  or  silicate  gels  obtained  by  a  double 
decomposition  reaction  may  be  converted  into 
crystalline  forms  by  heating  at  a  constant  tem¬ 
perature  for  2 — 3  days  in  a  silver  tube  containing 
hydrogen  or  carbon  dioxide  under  pressure.  Any 
oxides  formed  are  removed  by  means  of  hydrochloric 
acid.  The  product  obtained  depends  on  the  con¬ 
ditions,  and  on  the  presence  or  absence  of  small 
amounts  of  impurities.  Thus,  crystalline  Si02  and 
CSi02,2H20  are  produced  using  hydrogen  and  carbon 
dioxide,  respectively,  and  silicates  of  magnesium, 
calcium,  manganese,  aluminium,  zinc,  and  iron  of 
varying  compositions  have  also  been  obtained.  The 
crystalline  compound  5Si02,3H20  was  obtained  from 
a  manganese  silicate  gel  free  from  any  soluble 
manganese  salt.  J.  Grant. 

Action  of  stannous  chloride  on  silver  mirror 
formation.  0.  Macchia  (Chem.  News,  1927,  135, 
197 — 200). — The  formation  of  a  silver  mirror  and  its 
adherence  to  a  glass  plate  are  greatly  facilitated  by 
previous  immersion  (10  sec.)  of  the  plate  in  a  dilute 
solution  (preferably  1  in  2000)  of  stannous  chloride. 
The  effect  is  attributed  to  the  deposition  of  a  very 
adherent  film  of  gelatinous  stannous  hydroxide, 
formed  by  the  hydrolysis  of  the  stannous  chloride, 
and  was  observed  for  plates  of  glass,  cellulose,  wood, 
and  galatite.  G.  A.  Elliott. 

Chromium  carbonyl.  A.  Job  and  A.  Cassal 
(Bull.  Soc.  chim.,  1927,  [iv],  41,  1041— 1046).— The 
solution  obtained  by  the  action  of  carbon  monoxide 


on  magnesium  ethyl  or  phenyl  bromide  (this  vol., 
865)  is  hydrolysed  with  sulphuric  acid  at  0°,  and 
the  ethereal  layer  is  separated,  neutralised,  and  dried, 
after  which  the  ether  is  evaporated.  When  magnes¬ 
ium  ethyl  bromide  is  used,  crystals  of  chromium 
carbonyl,  Cr(CO)6,  separate  during  the  evaporation; 
otherwise,  the  residue  has  to  be  sublimed  under 
reduced  pressure.  By  grinding  the  product  under 
benzene  and  resubliming  at  160°,  the  pure  carbonyl 
is  obtained  as  colourless,  orthorhombic  crystals, 
d18  1-77,  slightly  soluble  in  benzene  and  ether,  but 
more  soluble  (2%)  in  chloroform  and  carbon  tetra¬ 
chloride,  the  solutions  being  stable  only  in  the  dark. 
The  crystals  decompose  rapidly  at  210°  into  chromic 
oxide;  in  a  sealed  tube  they  melt  at  149 — 150°  and 
irreversibly  deposit  a  chromium  mirror  at  230°.  The 
carbonyl  is  unattacked  by  dilute  acids,  bromine, 
and  iodine ;  fuming  nitric  acid  converts  it  into 
chromic  nitrate  and  free  carbon.  S.  K.  Tweedy. 

Co-ordination  compounds  of  quinquevalent 
molybdenum.  R.  G.  James  and  W.  Wardlaw 
(J.C.S.,  1927,  2145 — 2156). — Physical  and  chemical 
properties  of  salts  of  the  type  R2[MoOCl5]  have  been 
investigated,  and  a  scheme  of  their  hydrolysis  and 
ionisation  is  outlined.  The  preparation  of  diquinolin- 
ium  molybdenyl  pentachloride,  (C9H8N)2Mo0Cl6,H20, 
monolrimethijlammonium  molybdenyl  tetrachloride, 
NHMe3Mo0Cl4,H20,  and  dimolybdenum  tetraoxy- 
hydroxychloride,  Mo., 04 ( O II ) Cl , 3 5H, O  is  described. 

C.  W.  Gibby. 

Oxygen  compound  of  fluorine.  P.  Lebeau 
and  A.  Damiens  (Compt.  rend.,  1927,  185,  652 — 
654).— In  the  presence  of  water  the  method  for  the 
preparation  of  fluorine  by  electrolysis  of  molten  acid 
potassium  fluorides  below  100°  results  also  in  the 
production  of  a  gaseous  oxygen  compound  of  fluorine. 
The  compound  is  less  active  chemically  than  fluorine, 
and  studies  of  its  mixtures  with  oxygen  point  to  the 
formula  F20.  Such  mixtures  have  the  odour  of 
fluorine,  but  are  stable  in  the  presence  of  water  and 
of  glass  even  at  high  temperatures.  The  gas,  which 
was  not  isolated  in  the  pure  state,  liberates  iodine 
from  potassium  iodide,  is  soluble  in  alkali,  hut  only 
sparingly  soluble  in  water.  J.  Grant. 

Chloro-acids.  R.  Schwarz  and  G.  Meyer  (Z. 
anorg.  Chem.,  1927,  166,  190 — 212). — Attempts  have 
been  made  to  detect  the  combination  of  hydrogen 
chloride  with  various  chlorides  by  determining  pressure 
isotherms  with  the  aid  of  the  tensi-eudiometer.  In 
no  instance  does  any  combination  occur  in  absence 
of  water,  and  in  the  case  of  the  tetrachlorides  of 
silicon  and  titanium  no  chloro-aeid  is  formed  owing 
to  hydrolysis.  With  ferric  chloride,  it  is  probable 
that  the  compounds  Fe2Cl6,3HCl,9H20, 
Fe2Cl6,4HCl,llH20,  Fe2Cl6,5HCl,12H20  and 
FeCI3,3HCl,7H20  are  capable  of  existence.  Hexa- 
aquochromic  chloride  forms  no  compounds,  but 
dichlorotetra-aquochromic  chloride  dihydrate  appar¬ 
ently  gives  rise  to  the  compounds  CrCl3,HC1.6-5H,?0, 
CrCl3,2HCl,8-5H20,  and  CrCl3,3HCl,I0-5H2O.  Alu¬ 
minium  chloride  forms  no  compounds. 

R.  Cl'THILI..  ^ 

Manganese  molybdates.  F.  Zambonini  and  V  . 
Caglioti  (Rend.  Accad.  Sci.  fis.  mat,  Napoli,  1927, 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


1  45 


[iii],  33,  181 — 203). — Irrespective  of  variations  in  the 
method  of  preparation,  a  single  compound  having  the 
formula  4(NH4)20,Mn.203,13Mo03,9H20,  is  obtained. 
This  is  identical  with  that  described  by  Struve  (J.  pr. 
Chem.,  1854,  61,  449),  Friedheim  and  Samelson 
(A.,  1900,  ii,  547),  and  Friedheim  and  Aileman  (Mitt, 
naturf.  Ges.  Bern,  1904,  23).  As  appears  from  the 
ratio  Mn2Q3  :  MoOa  the  manganese  is  to  be  considered 
present  in  tne  bi-  and  quadri-valent  states,  the  formula 
being  [Mn""(Mo207)fi](NH4)8,Mn"Mo04,9H20.  This 
confirms  Struve’s  result  that  manganese  in  the  form 
of  Mn^Oj  may  be  considered  to  be  MnO  and  Mn02, 
and  also  Pdchard’s  suggestion  that  the  ratio 
Mn02  :  Mo03  is  1  :  12  in  analogy  to  the  silieomolybd- 
ates.  M.  Carlton. 

Sublimation  of  iron  in  a  vacuum.  E.  Botolf- 
sen  (Compt.  rend.,  1927,  185,  649 — 650). — Iron  may 
be  sublimed  in  a  high  vacuum  at  temperatures  below 
its  m.  p.  The  effect  is  independent  of  the  origin  of 
the  iron  and  of  the  presence  of  certain  substances 
likely  to  act  as  catalysts,  and  at  1300°  its  rate  is  of 
the  order  of  0-07%  per  hr.  The  sublimate  takes  the 
form  of  a  thick  deposit  of  metallic  crystals,  and  is 
almost  pure.  J.  Grant. 

Ferric  thiocyanate.  K.  C.  Bailey  (J.C.S.,  1927, 
2065 — 2069). — The  red  compound  produced  by  dis¬ 
solving  ferric  hydroxide  in  thiocyanic  acid  is  found, 
by  a  repetition  of  the  work  of  Tarugi  (A.,  1905,  i, 
176;  1926,  259),  to  be  ferric  thiocyanate.  No 

evidence  is  obtained  in  favour  of  his  formula 
FeHC3N3S303.  C.  W.  Gibby. 

Preparation  of  low-conductivity  water.  G.  D. 
Bengough,  J.  M.  Stuart,  and  A.  It.  Lee  (J.C.S., 
1927,  2156 — 2161). — Improvements  in  Bourdillon’s 
still  (J.C.S.,  1913,  103,  791)  are  described.  About 
4  litres  of  water  per  day  can  be  produced,  with  a 
conductivity  of  0-065  gemmho.  C.  W.  Gibby. 

Germanium.  XX.  Preparation  of  fused 
germanium  directly  from  germanium  dioxide. 
(Miss)  K.  M.  Tressler  and  L.  M.  Dennis  (J.  Physical 
Chem.,  1927,31, 1429 — 1432). — Fused,  metallic  germ¬ 
anium  has  been  prepared  by  reduction  of  the  dioxide 
with  carbon  under  a  flux  of  sodium  chloride  in  a 
graphite  crucible  heated  in  an  induction  furnace. 
A  90%  yield  of  the  metal,  containing  approximately 
1%  of  dioxide  and  other  impurities  in  amount  not 
greater  than  0-01  %,  was  obtained.  Of  the  germanium 
lost,  70%  can  be  recovered.  Slight  modifications  in 
the  method  should  make  this  loss  negligible.  Prepar¬ 
ation  of  germanium  by  electrolysis  of  the  dioxide 
dissolved  in  molten  cryolite,  or  molten  potassium 
fluogermanate,  and  by  reduction  of  the  dioxide  with 
aluminium  resulted  in  heavy  losses  of  germanium  as 
germanous  oxide.  L.  S.  Theobald. 

Precautions  [against  explosion]  in  preparing 

lead  bromate.  Victor  (Z.  angew.  Chem.,  1927,  40, 

841). — Fatal  explosions  have  occurred  when  lead 
bromate,  prepared  by  interaction  of  lead  acetate  and 
potassium  bromate  (cf.  Gmelin-Kraut’s  “  Hand- 
buch,”  IV,  376)  has  been  pulverised.  The  sensitivity 
to  shock  is  due  to  the  presence  of  diacetodiplumbous 
bromate  (Giinzel  and  Marcus,  A.,  1925,  ii,  1086). 

W.  A.  Silvester. 
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Elementary  method  of  qualitative  analysis 
without  the  use  of  hydrogen  sulphide,  thioacetic 
acid,  or  sulphides.  O.  Macchia  (Notiz.  chim.-ind., 
1927,  2,  191 — 196). — A  detailed  scheme  is  presented. 

Chemical  Abstracts. 

Continuous  electro-conductivity  titration.  E. 
Butterworth  (Mem.  Manchester  Phil.  Soc.,  1926 — ■ 
1927, 71,  53 — 62). — A  new  continuous-reading  method 
of  electro-conductivity  titration  is  described,  giving 
an  accuracy  of  0-2 — 0-3%.  The  sensitivity  is  easily 
controlled  within  wide  limits.  C.  W.  Gibby. 

[Absolute]  potentiometric  titration.  B. 
Cayanagh  (J.C.S.,  1927,  2207 — 2216). — A  new  abso¬ 
lute  method  of  potentiometric  titration  is  described 
for  strong  acids  and  halides,  in  which  no  potentio¬ 
meter,  standard  cell,  or  normal  electrode  is  required. 
It  can  be  used  for  very  dilute  solutions  and  with  very 
small  quantities  of  liquids,  and  a  high  degree  of 
accuracy  is  obtained.  C.  W.  Gibby. 

Effect  of  sodium  hydrogen  carbonate  on  the 
titration  of  iodine  with  thiosulphate.  O.  E. 
Schupb,  jun.  (Science,  1927,  65,  284). — Low  values, 
due  to  the  formation  of  hypoioditc  and  iodide,  and 
oxidation  of  the  thiosulphate  to  sulphate,  are  obtained 
if  the  iodine  solution  is  initially  neutral  and  sodium 
hydrogen  carbonate  is  added.  The  results  for  an 
initially  acid  solution  containing  less  than  Ar-sodium 
hydrogen  carbonate  are  as  accurate  as  those  for  a 
neutral  solution  of  iodine.  A.  A.  Eldridge. 

Determination  of  sulphuric  acid  in  water 
analysis  by  means  of  benzidine.  L.  W.  Haase. 
—See  B.,  1927,  798. 

Analysis  of  polythionate  solutions.  A.  Kurte- 
nacker  and  E.  Goldbach  (Z.  anorg.  Chem.,  1927, 
166,  177-189).- — Billeter  and  Wavre’s  sulphide 

method  of  determining  trithionate  (A.,  1918,  ii,  330), 
depending  on  the  reaction  S30c"-)-S''=2S203",  has 
been  extended  to  tetra-  and  penta-thionates,  both 
together  and  separately,  and  to  mixtures  of  these 
with  trithionate,  the  reactions  being  S406"+S"~ 
2S203"+S,  and  S506"+S"-2S203"+2S.  Sulphite 
present  along  with  trithionate  only  does  not  interfere 
■with  the  determination  if  it  is  first  caused  to  combine 
with  formaldehyde,  but  if  tetra-  or  penta-thionate  is 
also  present  the  sulphite  combines  with  tho  sulphur 
produced  in  the  above  reactions  to  form  thiosulphate. 
This  difficulty  may  he  overcome  by  first  titrating  the 
sulphite  wrth  iodine,  or  as  follows.  The  solution  for 
analysis  is  heated  for  10  min.  at  a  temperature  near 
the  b.  p.  with  20  c.c.  of  0-4Ar-sodium  sulphide  and 
20  c.c.  of  0-4Ar-sodium  sulphite,  and  the  excess  of 
sulphide  then  precipitated  with  zinc  acetate  or  car¬ 
bonate.  An  aliquot  portion  of  the  filtrate  is  mixed 
with  5  c.c.  of  40%  formaldehyde,  acidified  with  10  c.c. 
of  20%  acetic  acid,  and  titrated  with  iodine.  In  this 
case,  the  tetra-  and  penta-thionate  radicals  react 
according  to  the  equations  S406"-f  S"-FSOs"  = 
3S203"  and  S506''+S',+2S03"=4S203".  By  means 
of  this  method  and  those  previously  published  (A., 
1924,  ii,  497,  564;  1925,  ii,  239,  434,  1189;  this  vol,, 
534,  638)  a  mixture  of  tri-,  tetra-,  and  penta-thionates, 
thiosulphate,  hydrogen  sulphite,  and  hydrogen  sulph¬ 
ide  can  be  analysed.  It.  Cuthill. 
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Volumetric  determination  of  azoimide 
oxidation  with  ceric  sulphate  in  acid  solution, 
J.  Martin  (J.  Amer.  Cliera,  Soc.,  1927,  49,  2133 — 
2136). — The  nitrometer  method  of  determining  azo¬ 
imide  (Sommer  and  Pineas,  A.,  1916,  ii,  97) :  2Ce"*'+ 
2HNg==3N2+2H'-f  2CV”,  may  bo  applied  iodo- 
roetrieally;  the  reaction  is  carried  out  with  the 
exclusion  of  air  in  a  closed  vessel,  excess  of  potassium 
iodide  is  added,  and  the  liberated  iodino  titrated  with 
standard  thiosulphate.  Hydrazine  must  be  absent 
(azoimide  may  bo  separated  from  it  by  distillation), 
but  the  ammonium  ion  may  be  present.  The  acid 
concentration  must  be  kept  low.  S.  K.  Tweedy. 

Colorimetric  determination  of  carbon  mon¬ 
oxide  with  ammoniacal  silver  solution.  H. 
Kast  and  A.  Schmidt. — See  B.,  1927,  748. 

Conversion  of  alkali  chlorides  into  carbonates 
by  means  of  oxalic  acid.  L.  N.  Kuravlev  (Z. 
anal.  Chem.,  1927,  72,  15 — 19). — The  reactions  in¬ 
volved  are  not  quantitative.  The  conversion  of 
chloride  into  oxalate  is  not  complete,  and  the  form¬ 
ation  of  carbonate  from  oxalate  is  finished  only  at  tem¬ 
peratures  high  enough  to  cause  loss  by  volatilisation. 
The  smallest  error  was  0-48%.  F.  S.  Hawkins. 

Volumetric  determination  of  potassium.  G. 
Jander  and  0.  Pfundt  (Z.  anal.  Chem.,  1927,  71, 
417 — 434). — Potassium  may  be  determined  by  con¬ 
ductometric  titration  with  sodium  perchlorate  if  the 
solution  used  is  at  least  0-3N  with  respect  to  potassium 
and  the  perchlorate  solution  is  5 — GN.  To  reduce 
the  solubility  of  the  precipitated  potassium  perchlorate 
to  a  minimum  the  titration  is  carried  out  in  a  vessel 
cooled  with  ice;  under  these  conditions  the  super¬ 
natant  liquid  above  the  precipitate  at  the  end  of  the 
titration  is  0-01x7  with  respect  to  potassium.  The 
presence  of  magnesium  sulphate,  sodium  chloride,  and 
calcium  chloride  is  without  effect  on  the  results,  so 
that  the  process  is  applicable  to  the  control  of  liquors 
obtained  in  the  potash  industry.  The  end-point  is 
sharp  and  the  results  are  good  when  the  solution  is 
standardised  against  a  potassium  solution  containing 
the  same  quantity  of  the  metal  as  the  trial. 

A.  R.  Powell. 

Determination  of  potassium  and  sodium  in 
the  presence  of  each  other.  A.  Meyer  (Chern.- 
Ztg.,  1927,  51,  778). — The  metals  are  first  weighed  as 
ohloride  (or  sulphate),  the  mixed  salts  dissolved,  and 
either  the  chlorine  is  determined  titrimetrically,  or 
the  sulphuric  acid  gravimetrieally.  In  the  latter  case, 
to  prevent  the  presence  of  traces  of  hydrogen  sulphate, 
the  salts  should  first  be  evaporated  with  ammonium 
carbonate.  The  proportions  determined  algebraically 
in  the  usual  way  are  subject  to  a  smaller  error  than 
those  obtained  by  weighing  the  chlorides  and  sulphates. 

B.  P.  Ridge. 

Determination  of  sodium.  D.  I.  Perieteanu 

(Bui.  Soc.  ehim.  Romania,  1927,  9,  17 — 18). — 
Sodium  is  determined  as  the  salt 
3UO(C2H302)2,Mg(C2H302)aiNa(C,H302)  by  precipit¬ 
ation  with  an  acetic  acid”  solution  of  magnesium  and 
uranium  acetates.  After  4  hr.,  the  precipitate  is 
collected  in  a  Gooch  crucible,  washed  three  times  with 
the  reacting  liquid,  three  times  with  95%  alcohol, 
and  dried  for  30  min.  at  105°.  Only  phosphates 


interfere  with  the  reaction,  and  small  quantities  of 
sodium  can  be  determined.  F.  S.  Hawkins. 

Microchemical  reactions  of  beryllium.  V. 
Caglioti  (Rend.  Accad.  Sci.  fis.  mat.  Napoli,  1927, 
[iii],33, 177 — 180). — The  usual  microchcmical  methods 
of  determining  beryllium  by  means  of  the  double 
oxalate  of  potassium  and  beryllium  and  of  the  chloro- 
platinate  and  sulphate  are  not  entirely  satisfactory. 
The  most  satisfactory  results  are  obtained  by  Strong's 
reaction  involving  the  formation  of  uranyl  sodium 
beryllium  acetate,  (U02)3BeNa(0Ae)9.9H20,  as  pale 
yellow,  rhombohedral  crystals.  The  presence  of 
aluminium  does  not  affect  the  reaction,  but  -iron 
must  be  carefully  removed. 

For  microchemical  research  the  most  satisfactory 
method  of  determining  beryllium  is  by  formation  of 
beryllium  acetylacctonate  (of.  Jaeger,  A.,  1914,  i, 
797)  as  clear,  colourless,  monoclinic  prisms  which  on 
examination  under  the  microscope  show  very  char¬ 
acteristic  interference  figures.  M.  Carlton. 

Application  of  Kolthoff’s  reaction  for  mag¬ 
nesium  in  plant  microchemistry.  H.  Filers 
(Chem.  Weekblad,  1927,  24,  448—450 ;  cf.  Kolthoff, 
this  vol.,  639). — The  reaction  with  titan-yellow  is  not 
specific  for  magnesium  in  plant  tissue,  but  may  be 
employed  if  the  tost  is  carried  out  after  removal  of 
oils,  fats,  and  resins  on  tissue  before  and  after  treat¬ 
ment  with  dilute  acid,  and  the  colorations  obtained 
in  the  two  cases  are  compared.  S.  I.  Levy. 

Diphenylamine  [acetate]  as  a  qualitative 
reagent  for  zinc.  W.  H.  Cone  and  L.  C.  Cady 
(J.  Amer.  Chem.  Soc.,  1927,  49,  2214— 2215).— The 
group  filtrate  containing  chromium  and  zinc  is 
acidified  with  acetic  acid  and  chromium  is  tested  for 
on  one  portion.  To  the  remainder  5  drops  of  a  solu¬ 
tion  of  1  g.  of  diphenylamine  (or  diphenylbenzidme) 
in  100  c.e.  of  glacial  acetic  acid  and  5  c.c.  of  0-5% 
aqueous  potassium  ferricyanide  solution  are  added. 
The  presence  of  zinc  is  indicated  by  a  turbidit3r,  the 
darkness  of  which  increases  with  the  amount  of  zinc 
present.  Unless  its  concentration  exceeds  10  mg./e.c., 
potassium  dichromatc  does  not  influence  the  test. 
Contrary  to  tho  statement  of  Knop  (A.,  1924,  ii,  351), 
diphenylamine  sulphate  immediately  produces  a  blue 
coloration  with  potassium  dichromate  at  concen¬ 
trations  greater  than  0-05  mg./e.c.  S.  K.  Tweedy. 

Rapid  separation  of  lead  and  silver  by 
a  potentiometric  method.  E.  Muller  and  H. 

Hentschel  (Z.  anal.  Chem.,  1927,  72,  1 — 5). — The 
metals  are  determined  by  titrating  the  solution  first 
with  sodium  chloride,  and  observing  the  potentials 
with  a  silver  electrode,  and  then  with  potassium 
ferrocyanide,  using  a  platinum  electrode.  The  poten¬ 
tials  measured  against  a  normal  calomel  electrode  at 
which  tho  titrations  are  finished  are  0-23  volt  and 
0-36  volt,  respectively;  and  tho  titration  is  carried 
out  by  applying  these  voltages  to  the  cell,  and 
titrating  until  no  current  flows.  Accurate  titration 
of  the  silver  with  potassium  iodide  is  prevented  by 
adsorption  phenomena  and  the  separation  of  lead 
iodide.  F.  S.  Hawkins. 

Determination  of  lead  in  bismuth  by  spectrum 
analysis.  III.  E.  Schweitzer  (Z.  anorg.  Chem., 
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1927,  165,  304 — 370). — The  spectrum  of  bismuth 
containing  lead  is  coupled  with  that  of  tin  containing 
lead  by  making  the  times  of  exposure  of  the  photo¬ 
graphic  plate  such  that  a  selected  line  in  the  bismuth 
spectrum  appears  of  the  same  intensity  as  a  selected 
line  in  the  tin  spectrum.  This  pair  of  lines  is  chosen 
by  photographing  the  spectra  of  tin  and  bismuth 
each  containing  the  same  relative  number  of  atoms 
of  lead  under  such  conditions  that  the  lead  lines  in 
one  spectrum  have  the  same  intensity  as  those  in  the 
other  spectrum.  If  the  two  spectra  arc  related  in  this 
way,  corresponding  lead  linos  are  always  equally 
intense  whenever  the  lead  concentrations  in  the  main 
metal  are  the  same.  The  lead  in  a  sample  of  bismuth 
may  therefore  be  determined  by  coupling  its  spectrum 
with  that  of  pure  tin,  and  searching  for  a  lead  line 
and  a  tin  line  of  equal  intensity,  as  previously 
described  (this  vol.,  845).  It.  Cuthill. 

Use  of  titanous  chloride  in  the  volumetric  de¬ 
termination  of  copper  and  iron.  W.  G.  Emmett 
(J.C.S.,  1927,  2059 — 2062). — -In  determining  cupric  or 
ferric  salts  by  titration  with  titanous  chloride  in 
presence  of  potassium  thiocyanate  as  an  indicator,  error 
may  be  introduced  by  the  decomposition  of  ferric  and 
cupric  thiocyanates.  By  carrying  out  the  titration 
in  cold  acid  solution  immediately  after  adding  the 
thiocyanate  the  error  may  be  reduced  below  0-2%. 
The  preparation  of  a  standard  copper  solution  by 
dissolving  electrolytic  copper  in  a  solution  of  sodium 
peroxide  in  hydrochloric  acid  is  recommended. 

C.  W.  Gibby. 

Sensitive  reaction  for  aluminium  and  colori¬ 
metric  determination  of  this  element.  I.  M. 
Kolthoff  (Chem.  Weekblad,  1927,  24,  447 — 448).— 
1:2:5:  8-Tetrahydroxyanthraquinone  gives  an  in¬ 
tense  violet  coloration  with  aluminium  compounds  in 
faintly  acid  solution.  The  reagent  is  very  suitable 
for  the  determination  of  small  quantities  of  aluminium, 
especially  within  the  limits  0-02 — 0-5  mg.  per  litre. 
Of  the  metals  which  interfere,  copper  is  removed  by 
thiosulphate,  and  tin,  antimony,  and  bismuth  are 
rendered  inactive  by  addition  of  sodium  tartrate; 
iron  must  be  precipitated  (cf.  A.,  1924,  ii,  785). 

S.  I.  Levy. 

Determination  of  manganese  and  magnesium 

in  aluminium  alloys.  F.  Mugeauer. — See  B., 

1927,  783. 

Potentiometric  titration  of  iron  and  aluminium 

with  bases.  P.  Drossbach  (Z.  anorg.  Chem.,  1927, 
166,  225 — 230). — If  pure  solutions  of  ferric  or  alumin¬ 
ium  chloride  lying  within  a  certain  concentration 
range  are  titrated  with  sodium  hydroxide,  the  poten¬ 
tial  of  a  hydrogen  electrode  dipping  into  the  solution 
changes  suddenly  at  the  equivalence  point.  The  pn 
at  this  point  is  6-8 — 7-0,  and  the  titration  of  ferric 
chloride  may  actually  bo  effected  with  bromothymol- 
blue  as  indicator.  If  the  chloride  solutions  contain 
free  acid,  the  second  sudden  change  in  potential 
corresponds  with  the  complete  reaction  of  the  hydr¬ 
oxide  with  both  chloride  and  free  aeid.  The  amount 
of  free  aeid  in  aluminium  chloride  solutions  may  be 
determined  by  direct  titration,  using  bromothymol- 
Wue  as  indicator,  if  the  aluminium  is  first  converted 
into  the  cryolite  complex  by  addition  of  potassium 


fluoride,  excess  being  avoided,  and  if  no  considerable 
amounts  of  alkali  chlorides  are  present. 

R.  Cuthill. 

Analysis  of  iron  and  steel.  Determination  of 
silicon,  phosphorus,  sulphur,  and  manganese. 
M.  Marqueyrol  and  L.  Toquet. — See  B.,  1927,  751. 

Rapid  determination  of  nickel.  G.  Spacu  and 
J.  Dick  (Z.  anal.  Chem.,  1927,  71,  442— 446).— The 
nickel  solution  is  diluted  to  100  e.e.,  treated  with 
0-5  g.  of  ammonium  thiocyanate  for  every  0T  g.  of 
nickel  present,  heated  to  boiling,  and  treated  drop  by 
drop  with  1 — 2  c.c.  of  pyridine.  After  cooling  com¬ 
pletely,  the  precipitate  of  glistening,  sky-blue  prisms 
is  collected  on  a  filtering  crucible  and  washed  success¬ 
ively  with  water  containing  4  g.  of  ammonium 
thiocyanate  and  6  c.c.  of  pyridine  per  litre,  35% 
alcohol  containing  15  c.c.  of  pyridine  and  1  g.  of 
ammonium  thiocyanate  per  litre,  absolute  alcohol 
containing  5  c.c.  of  pyridine  per  100  c.c.,  and  ether, 
to  20  c.c.  of  ■which  are  added  2  drops  of  pyridine. 
The  crucible  and  contents  are  dried  in  a  vacuum 
desiccator  for  10  min.  and  ■weighed.  The  compound, 
Ni(SCN)2.403H5iSr,  contains  lL95%Ni. 

A.  R.  Powell. 

Analytical  chemistry  of  tantalum,  niobium, 
and  their  mineral  associates.  VII.  Precipit¬ 
ation  of  tungstic  acid  by  tannin.  VIII.  Separ¬ 
ation  of  tungsten  from  tantalum  and  niobium. 
W.  R.  Schoeller  and  C.  Jahn  (Analyst,  1927,  52, 
504 — -514). — VII.  To  obtain  total  precipitation  of 
tungstic  acid  in  one  operation  100 — 150  c.c.  of  the 
alkaline  tungstate  solution  containing  alkali  chloride 
are  neutralised  with  dilute  hydrochloric  acid  to  the 
hydrogen  carbonate  stage,  treated  with  a  freshly- 
made  solution  of  0'5  g.  of  tannin,  part  of  which 
flocculates  as  a  white  precipitate  if  the  ehloride-ion 
concentration  is  high,  and  dilute  acid  is  added  until 
the  solution  is  acid  to  litmus,  when  the  brown 
turbidity  due  to  the  tungsten  complex  appears.  On 
boiling,  the  precipitate  becomes  dark  brown  and 
fl  oeculent,  and  a  5%  solution  of  cinchonine  hydro¬ 
chloride  (5  c.c.  diluted  with  water)  is  added,  boiling 
continued  for  5  min.,  and  after  keeping  in  the  cold 
for  6  lirs.  the  clear  liquid  is  decanted,  the  precipitate 
mixed  with  pulped  filter  fibre,  washed  on  the  filter 
with  5%  ammonium  chloride  solution  containing  a 
little  tannin,  dried,  ignited,  and  weighed  as  W03. 

VIII.  Tungsten  may  be  separated  from  tantalum 
and  niobium,  since  sodium  tungstate  is  freely  soluble, 
whilst  the  tantalate  and  niobate  are  nearly  insoluble 
in  solutions  of  high  sodium-ion  concentration.  Small 
quantities  of  tungsten  may  be  separated  from  large 
quantities  of  earth  acids  by  the  method  previously 
described  (this  vol.,  32).  To  separate  small  quantities 
of  earth  acids  from  large  quantities  of  tungstic  aeid 
the  solution  should  he  free  from  potassium  ions ; 
fusion  is  effected  "with  sodium  hydroxide  in  a  nickel 
crucible,  and  the  fused  mass  extracted  with  half- 
saturated  sodium  chloride  solution.  Sodium  tantal¬ 
ate  and  niobate  remain  undissolved  and  tungstic 
oxide  is  determined  by  difference.  Satisfactory  results 
•were  obtained  by  both  methods.  D.  G.  Hewer. 

Potentiometric  method  for  separation  of  tin 
and  antimony.  H.  Brintzinger  and  E.  Rodis 


10*8 


BllITISH  CHEMICAL  ABSTRACTS. — A. 


(Z.  anorg.  Chew.,  1927,  166,  53—59). — If  a  mixed 
solution  of  stannic  and  anfcimonic  chlorides  containing 
in  100  c.c.  30  g.  of  crystallised  calcium  chloride  and 
20  c.c.  of  concentrated  hydrochloric  acid  and  free 
from  dissolved  oxygen  is  titrated  at  90 — 100°  with 
chromous  chloride  solution,  the  first  sudden  change  in 
the  potential  of  a  platinum  electrode  immersed  in  the 
solution  indicates  the  complete  reduction  of  the 
antimony  salt  to  the  tervalent  state,  and  the  second, 
which  is  relatively  small,  that  of  the  tin  salt  to  the 
stannous  state.  The  addition  of  chromous  chloride 
should  he  spread  over  30 — 40  min.,  and,  especially 
near  the  end-points,  sufficient  time  should  be  allowed 
for  the  potential  to  become  steady  before  a  reading 
is  made.  f  t .  0 umim. . 

Separation  of  vanadium  from  tungsten.  S.  G. 

Clarke.— See  B.,  1927,  752. 

Separation  of  vanadium  from  tungsten.  S.  G. 
Clarke  (Analyst,  1927,  52,  527). — Small  amounts  of 
vanadium  may  be  separated  from  an  impure  tungstic 
oxide  in  steel  analysis  in  the  same  way  as  larger 
amounts  (B.,  1927, 752),  except  that  50  g.  of  ammonium 
chloride  should  be  dissolved  in  the  solution  before 
adding  the  cupferron  to  assist  separation  of  the 
precipitate,  which  is  collected,  washed,  ignited,  and 
the  residue  fused  with  fusion  mixture.  The  vanadium 
is  then  determined  colorimetrically  in  the  aqueous 
extract  by  the  hydrogen  peroxide  method  of  Meyer 
and  Pawletta  {A.,  1926,  1020).  H.  G.  Hewer. 

Sensitive  test  for  bismuth.  H.  Kubina  and 
J.  Plichta  (Z.  anal.  Chem.,  1927,  72,  11— 14).— If 
dimethylglyoxime  and  sufficient  ammonia  are  added 
to  a  hot  very  dilute  bismuth  nitrate  or  chloride 
solution,  an  intense  yellow  colour  is  developed,  and 
in  more  concentrated  solutions  a  precipitate  is  formed. 
The  colour  is  developed  with  a  bismuth  concentration 
of  1  in  7  X 10*.  Ho  colour  is  obtained  with  bismuth 
sulphate  solution  until  a  chloride  is  added,  and 
arsenic,  antimony,  zinc,  cobalt,  manganese,  and 
ferric  salts  interfere  with  the  reaction.  Bismuth 
cannot  be  determined  by  this  method  owing  to  the 
occlusion  of  salts.  F.  S.  Hawkins. 

Volumetric  determination  of  bismuth.  W. 
Streckbr  and  A.  Herrmann  (Z.  anal.  Chem.,  1927, 
72,  5 — 11). — The  bismuth  solution  is  added  drop 
by  drop,  when  boiling,  to  a  standard  solution  of 
disodium  hydrogen  phosphate ;  the  liquid  is  filtered 
when  cold,  neutralised  with  sodium  hydroxide,  and 
mixed  with  an  excess  of  sodium  acetate  and  standard 
silver  nitrate  solution.  After  dilution  the  excess 
of  silver  in  an  aliquot  portion  is  titrated  with  ammon¬ 
ium  thiocyanate.  In  a  second  method  of  determin¬ 
ation,  the  bismuth  solution  is  neutralised  with 
ammonia  until  a  slight  turbidity  appears,  dilute 
hydrochloric  acid  is  added,  the  boiling  solution 
cleared  with  hydrochloric  acid  or  ammonium  chloride, 
and  the  oxychloride  is  precipitated  with  hot  water. 
The  oxychloride  is  dissolved  in  nitric  acid,  and  the 
chloride  determined  by  Yolhard’s  method.  A  third 
method  of  determination  consists  in  reducing  the 
hot  bismuth  solution  with  magnesium,  adding 
ammonium  sulphate  solutiop,  and  heating  until  the 
ammonia  is  removed.  The  reduced  bismuth  is  then 


dissolved  in  ferric  chloride  solution  in  an  atmo¬ 
sphere  of  carbon  dioxide,  and  titrated  with  perman¬ 
ganate.  Bismuth  can  also  be  determined  by  reducing 
with  alkaline  formaldehyde  solution  and  titrating 

the  excess  with  iodine.  F.  S.  Hawkins. 

Thermostat  heater.  I.  A.  Cowperthwaite  (J. 

Amer.  Chem.  Soc.,  1927,  49,  2255). — The  usual  lamp 
is  replaced  by  a  resistance  of  graphite  flakes  packed  in 
a  U-tube  of  pyrex  glass.  S.  K,  Tweedy . 

Micropyrometer,  H.  von  Wartenberg  and  II. 
Moehl  (Z.  physikal.  Chem.,  1927,  128,  445 — 448}.— 
A  micropyrometer  is  described  which  may  be  employed 
at  any  distance  above  8  cm.  from  the  heated  body  and 
gives  a  sufficiently  large  image  of  such  an  object  as  the 
filament  of  an  electric  lamp.  Its  applications  to  the 
measurement  of  high  m.  p.  and  to  the  determination 
of  the  relationship  between  the  current  through  an 
electric  lamp  filament  and  the  temperature  are 
described.  H.  F.  Gillee. 

Apparatus  for  the  determination  of  melting 
temperature.  G.  Lynn  (J.  Physical  Chem.,  1927, 
31,  1381 — 1382). — The  apparatus  described  by 

Washburn  (A.,  1924,  ii,  344)  has  been  modified  by 
the  addition  of  an  electric  heating  coil  and  of 
removable  sampling  tubes.  The  present  form  may 
be  used  from  temperatures  below  0°  to  400' ;  1  c.e. 
of  recoverable  material  is  required,  and  the  heating 
and  cooling  curves  obtained  give  for  the  m.  p.  a  value 
which  is  more  trustworthy  than  that  obtained  by  the 
capillary  tube  method,  which  may  be  up  to  3°  too 
high  (Andrews,  Lynn,  and  Johnston,  A.,  1926,  668). 

L.  S.  Theobald. 

Simple  automatic  pipette.  F.  Friedrichs 
(Chem.-Ztg.,  1927,  51,  688). — A  rubber  bulb  supplies 
the  suction  and  an  overflow  regulates  the  quantity 
as  in  other  automatic  pipettes,  but  the  expansion  of 
the  bulb  is  regulated  by  a  rod  and  pressure  disc, 
permitting  accurate  regulation.  A  side  tube  is 
provided  for  the  eventual  removal  of  the  overflowed 
liquid.  C.  Irwin. 

Laboratory  hydrogen  and  oxygen  generator. 
C.  G.  Fink  and  C.  L.  Mantell  (Amer.  Eleotro- 
ekem.  Soc.,  Sept.,  1927,  advance  copy,  5  pp.). — An 
apparatus  is  described  for  furnishing  a  continuous 
supply  of  hydrogen  at  constant  pressure  for  long 
periods,  the  hydrogen  being  generated  by  electrolysis 
of  30%  sodium  hydroxide  solution  using  nickel 
electrodes.  H.  J.  T.  Ellingham. 

Rubber  stopcock  lubricants  for  high-vacuum 
and  other  uses.  M.  Shepherd  and  P.  G.  Lkdio 
(Ind.  Eng.  Chem.,  1927, 19, 1059— 1061).— Lubricants 
compounded  of  rubber,  “  vaseline,”  and  paraffin  wax 
were  studied.  Pale  crepe  and  smoked  sheet  rubber 
gave  the  best  results.  Good  results  were  obtained 
■with  paraffin  wax  of  m.  p.  30 — 40°.  For  high-vacmlm 
work  a  mixturo  of  pale  crepe  rubber  (31  parts),  white 
“  vaseline  ”  (24  parts),  and  paraffin  wax  (5  parts)  is 
recommended.  It  should  be  stirred  for  190  hrs.  at 
155°,  and  then  quickly  cooled.  For  lighter  lubricants 
the  proportion  of  rubber  should  be  less.  There  is 
evidence  of  chemical  reaction  and  the  time  and 
temperature  conditions  stated  should  be  precisely 
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followed.  The  lubricant  retains  a  satisfactory  con¬ 
sistency  for  12 — 24  months.  C.  Irwin. 

Equations  for  design  of  fractionating  columns. 
L.  H.  Shirk  and  R.  E.  Montonna. — See  B.,  1927, 
735. 

Rapid  [method  of]  extraction.  A.  G.  Kuiil- 
mann  (Z.  anal.  Cliem.,  1927,  72,  20 — 27). — The 
substance  to  be  extracted  is  contained  in  a  glass 
weighing  bottle  with  a  perforated  bottom,  which  can 
be  covered  by  a  glass  cap.  The  bottle  rests  in  a  con¬ 
striction  in  the  neck  of  a  flask,  which  is  fitted  with  a 
condenser,  and  contains  the  extracting  liquid.  On 
boiling,  the  vapour  rises  through  and  around  the  sides 
of  the  bottle,  and  the  condensed  liquid  drops  back 
into  it.  The  extraction  is  rapid  and  quantitative, 
and  the  all-glass  construction  allows  of  the  use  of 
strong  acids  as  extracting  liquids.  For  a  scries  of 
extractions  at  the  temperature  of  the  condensed 
liquid,  a  large  Soxhlet  apparatus  can  be  used  to  hold 
a  number  of  the  glass  bottles.  Determinations  of 
the  soluble  matter  in  linseed-oil  cake  and  wheat  flour 
showed  good  agreement  with  the  usual  Soxhlet  method. 

F.  S.  Hawkins. 

One-way  safety  valves  for  vacuum  pumps 
and  gas  generating  apparatus.  F.  Hein  ( Z . 
angew.  Chem.,  1927,  40,  864 — S65). — The  valve,  of 
which  various  applications  are  described  and  figured, 
consists  of  a  pipette-like  vessel  containing  a  diaphragm 
of  sintered  glass  (a  Jena  glass  filter-plate).  The  pores 
in  the  diaphragm  are  small  enough  to  retain  mercury 
under  the  pressure  likely  to  prevail  in  the  apparatus. 
The  diaphragm  is  covered  by  a  layer  of  mercury  3 — 4 
mm.  deep.  W.  A.  Silvester. 

Direct-reading  hydrogen-ion  meter.  C.  G. 
Pope  and  F.  W.  Gowlett  (J.  Sci.  Instr.,  1927,  4, 
380 — 387). — An  apparatus  is  described  for  obtaining 
direct  readings  of  pa  values.  A  four-electrode  valve 
and  a  potentiometer  circuit  are  used.  With  a 
hydrogen  electrode  the  maximum  error  in  pa  is  0-09 
and  with  a  quinhydrone  electrode  0-10. 

C.  W.  Gibby. 

Sodium  voltameter.  It.  G.  Burt  (Physical  Rev., 
1926,  [ii],  27,  813). — The  sodium  voltameter,  in  which 
sodium  passes  through  glass  by  electrolysis,  yields 
results  correct  to  1  in  2  X 103,  and  probably  correct  to 
1  in  6  x  103.  A.  A.  Eldridge. 

Measurements  with  an  absorptiometer  of 

objective  type.  W.  Tschudi  (Helv.  Chim.  Acta, 


1927,  10,  614 — 619). — The  absorptive  powers  of 
liquids  are  measured  by  comparing  the  effects  recorded 
by  a  thermopile  when  cells  containing  the  liquids  under 
examination  are  placed  between  the  thermopile  and  a 
constant  light  source.  The  intensity  of  the  light 
transmitted  by  an  aqueous  solution  of  a  coloured 
substance  does  not  decrease  with  increasing  concen¬ 
tration  according  to  the  requirements  of  a  formula  of 
an  exponential  type.  Examination  of  the  variation 
of  the  absorptive  power  of  dilute  “  solutions  ”  of 
silver  chloride  with  time  shows  that  as  aggregation  of 
the  particles  proceeds  the  absorptive  power  of  the 
“  solution  ”  increases.  J.  S.  Carter. 

Polishing  and  etching  lead,  tin,  and  some  of 
their  alloys  for  microscopical  examination. 
J.  R.  Vilella  and  D.  Beregekoff  (Ind.  Eng.  Chem., 

1927,  19,  1049 — 1052). — The  sample  is  cut  with  a 
sharp,  oiled  hacksaw  and  then  ground  with  a  series 
of  emery  papers  of  increasing  fineness  smeared  with  a 
concentrated  solution  of  paraffin  wax  in  kerosene. 
Wet  polishing  is  carried  out  on  soaped  broadcloth 
with  the  finest  levigated  alumina.  For  etching  lead 
and  lead-antimony  alloys  a  mixture  of  concentrated 
nitric  acid  (1  vol.),  glacial  acetic  acid  (1  vol.),  and 
glycerol  (4  vols.)  is  suitable.  For  lead-tin  alloys  twice 
as  much  glycerol  is  necessary.  The  structure  is 
best  developed  by  alternate  polishing  and  etching,  the 
etching  being  conducted  for  only  a  few  seconds  at  a 
time.  C.  Irwin. 

[Diagrammatic]  representation  of  the  ele¬ 
ments  for  instruction.  A.  Pitjtti  (Rend.  Accad. 
Sci.  fis.  mat.  Napoli,  1925,  [iii],  31,  142—143). — A 
new  spiral  chart  of  the  elements  (cf.  Oddo,  A.,  1925, 
ii,  623)  is  reproduced  and  described. 

E.  W.  Wignall. 

Mosandrum.  R.  C.  Wells  (J.  Washington  Acad. 
Sci.,  1927,  17,  385 — 388). — Mosandrum,  claimed  by 
Smith  (Coinpt.  rend.,  1878,  87, 146)  as  a  new  element, 
was  a  mixture  of  at  least  two  elements — samarium 
and  gadolinium.  The  history  of  the  subject  is 
sketched.  C.  W.  Gibby. 

Early  experiments  on  ultra-filtration.  E. 
Hatsciiek  (Nature,  1927,  120,  515). — Schmidt’s 
observation  (Ann.  Phys.  Chem.,  1856,  99,  337)  that 
an  animal  membrane  is  less  permeable  to  colloids 
than  to  sugar  or  salts  antedates  Graham’s  papers  on 
dialysis.  A.  A.  Eldridge. 


Mineralogical  Chemistry. 


Distribution  and  transportation  of  chlorides 
in  the  atmosphere.  F.  Bordas  and  A.  Desfemmes 
(Compt.  rend.,  1927,  185,  603— 605).— The  chlorine 
contents  of  samples  of  rain-water  may  be  considered 
to  be  an  indication  of  the  salt  content  of  air  in  the 
neighbourhood  of  the  sea.  At  Cette  (Midi)  the 
highest  normal  value  recorded  (for  the  dust)  was  3-4% 
of  sodium  chloride,  and  at  35  km.  from  the  sea 
0-00267  g.  per  litre  of  water.  The  results  depend 
largely  on  the  atmospheric  conditions;  thus,  after  a 
dust-storm  8-41  g.  per  m.2  of  sodium  chloride  were 


registered,  and  after  a  fall  of  snow  0-0346  g.  per  litre. 
There  is  no  exact  relationship  between  the  number  of 
solid  particles  in  the  air  and  its  salt  content. 

J.  Grant. 

Chemical  analysis  of  mud  collected  on  the 
upper  terrace  of  the  Musee  Oceanographique  at 
Monaco,  after  the  storm  on  October  31,  1926. 
H.  Marcelet  (Compt.  rend.,  1927,  185,  662 — 663). — 
The  dried  mud  was  chestnut-brown  in  colour,  and 
97-3%  passed  a  sieve  having  4900  meshes/cm.2,  and 
the  remainder  a  sieve  of  2700  meshes.  It  contained  : 
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SiOj  46-50,  A1203  10-69,  Ee,03  6-01,  CaO  18-09,  MgO 
2-09  S03  0-47,  CO,  (by  difference)  16-09%.  Assum¬ 
ing  the  existence  of  free  silica,  alumina,  and  ferric 
oxide,  the  remaining  elements  may  be  grouped  as 
CaC03  31-67,  CaS04  0-71,  and  MgC03  4-36%. 

J.  Grant. 

Temperature  and  salinity  observations  in  the 
Gulf  of  Aden.  D.  J.  Matthews  (Nature,  1927, 
120,  512). — The  phosphorus  content  of  the  water  in 
and  off  the  Gulf  of  Aden  is  0-03  mg.  P205  per  litre  in 
the  upper  50  m,,  increasing  from  200  m.  downwards 
to  0-143  mg.  at  1750  m.  The  arsenic  content  is  0-005 
mg.  As203  per  litre  at  500 — 1750  m.,  but  less  than 
0-001  mg.  in  the  upper  50  m.  It  is  probable  that 
arsenic  is  removed  by  plankton  organisms  much  as 
phosphorus  is.  A.  A.  Eldridge. 

Chemical  composition  of  the  earth,  of 
meteorites,  and  of  the  atmosphere  of  the  sun. 
H.  S.  Washington  (Bull.  Nat.  Res.  Council,  1926,  2, 
II,  30 — 32). — The  earth  is  considered  to  possess  a 
central  core  of  iron  or  iron  and  nickel,  surrounded  by 
a  “  lithosporic  ”  shell,  in  which  silicates  are  included 
sporadically  in  the  metal,  then  by  a  “  ferrosporic  ” 
shell  in  which  iron  occurs  sporadically  in  silicate  rock, 
next  by  a  shell  of  peridotite,  and  then  by  the  crust. 
The  composition  of  the  earth  is  given  as  :  Ee  (metal) 
31-82,  Ni  (metal)  3-16,  Co  (metal)  0-23,  0  27-71, 
Si  14-53,  Mg,  8-69,  Ee  (silicate)  7-94,  Ca  2-52,  A1  1-79, 
S  0-64,  Na  0-39,  Cr  0-20,  K  0-14,  P  0-11,  Mn  0-07, 
G  0-04,  Ti  0-02%.  Of  the  11  most  abundant  elements 
in  the  earth,  9  are  among  the  11  most  abundant 
elements  in  the  atmosphere  of  the  sun. 

Chemical  Abstracts. 

Crystalline  nature  of  the  chief  constituent  of 
ordinary  coal.  C.  S.  Fox  (Nature,  1927, 120,  547). 
— When  thin  sections  of  coal  are  examined  in  ordinary 
transmitted  light,  practically  all  of  the  bright  coal  and 
much  of  the  dull  coal  layers  appear  to  consist  of  a 
madder-red,  somewhat  granular,  translucent  sub¬ 
stance  (“  coal  substance  ”);  in  very  thin  sections  or 
with  strong  sunlight  it  is  golden-yellow.  Pleochroism 
is  absent,  but  the  substance  is  isotropic.  Sections 
cut  perpendicularly  to  the  planes  of  lamination  show 
that  the  substance  has  the  crystalline  character  of  a 
uniaxial  crystal.  The  presence  of  three  types  of 
minor  constituents  of  coal :  resinous  substances, 
amorphous  “  mineral  charcoal,”  and  inorganic 
matter,  is  revealed.  The  nomenclature  of  the  con¬ 
stituents  of  coal  is  discussed.  A.  A.  Eldridge. 

Zeolites  from  the  leucites  near  Rome.  Gis- 
mondite  from  Capo  di  Bove  and  pseudophillipsite 
from  Actjuacetosa.  V.  Caglioti  (Rend.  Accad. 
Sci.  fis.  mat.  Napoli,  1927,  [iii],  33,  163— 177).— A 
carefully  selected  sample  of  pure  gismondite,  dis 
2-277—2-279,  contained  Si02  33-89,  A1„03  28-14, 
Ee203  0-0044,  CaO  13-96,  BaO  0-27,  SrO  0-025, 
K20  2-86,  HaO  20-76,  total  99-91%,  corresponding 
with  the  formula  (Ca,Ba,Sr,K2)Al2Si208,4H20  in 
agreement  with  Zambonini  and  others.  It  is  also 
in  accord  with  Clark’s  view  that  gismondite  is  similar 
to  hydrated  anorthite. 

Pseudophillipsite,  d18  2-257 — 2-259,  contained  Si02 


37-35,  A1203  26-27,  Ec203  0-0037,  CaO  12-65,  BaO 
0-21,  SrO  0-019,  K20  3-00,  H20  20-32,  total  100-022%, 
corresponding  with  the  formula  RzAl4Si6018,9H20. 
Dehydration  was  effected  over  sulphuric  acid  and  then 
by  heating  in  a  current  of  air.  On  dehydration  over 
sulphuric  acid,  gismondite  attained  equilibrium  after 
900  hrs.  and  pseudophillipsite  after  450  hrs.  De¬ 
hydration  proceeds  rapidly  in  the  first  few  hours, 
then  continues  very  slowly ;  there  is  no  sudden  break 
in  the  curve,  indicating  the  absence  of  a  definite 
hydrate.  On  exposure  to  moist  air  at  18-3°  the  lost 
water  was  reabsorbed  much  more  rapidly  than  it  was 
emitted. 

On  heating  the  minerals  in  dry  air  up  to  700°  the 
curves  obtained  for  both  minerals  are  continuous, 
showing  that  the  water  is  dissolved  or  absorbed. 
After  exposure  to  moist  air  for  19  hrs.  at  different 
temperatures,  the  amount  of  water  reabsorbed  is 
not  in  complete  agreement  with  that  evolved.  More¬ 
over  there  is  a  notable  variation  in  the  rate  of  absorp¬ 
tion  between  270°  and  310°.  Samples  which  have 
been  completely  dehydrated  do  not  reabsorb  water. 

M.  Carlton. 

Chemical  composition  of  herschellite  from 
Acicastello.  V.  Caglioti  (Rend.  Accad.  Sci.  fis. 
mat.  Napoli,  1927,  [iii],  33, 156 — 163). — The  results  of 
previous  analyses  of  the  mineral  herschellite  are  not 
concordant  and  it  is  doubtful  whether  the  samples 
analysed  wTere  pure.  The  greatest  discrepancies  arise 
in  the  values  obtained  for  calcium  and  sodium  and 
potassium;  these,  however,  may  he  due  to  the  fact 
that  the  herschellite  obtained  from  Acicastello  is 
accompanied  by  phillipsite  and  analcime  and  the 
separation  of  these  latter  from  herschellite  is  difficult. 
The  mineral  contains :  SiO„  44-73,  A1203  21-18, 
Fe203  0-00126,  CaO  1-65,  K,0  4-53,  Na20  8-04,  H20 
20-11,  total  100-24%.  Neither  barium  nor  strontium 
could  be  detected  spectroscopically.  The  formula 
deduced  from  these  results  is  R2Al4Si7018,llH20. 

Loss  of  water  from  the  mineral  over  sulphuric  acid 
wras  6-27%,  equilibrium  being  attained  after  about 
358  hrs. ;  the  curve  obtained  is  smooth  as  with  other 
zeolites.  Reabsorption  of  the  lost  water  was  complete 
after  6  hrs.’  exposure  to  air  saturated  with  water 
vapour,  i.e.,  in  about  1/60  of  the  time  required  for  its 
emission. 

A  sample  of  the  mineral  heated  at  182°  lost  11-20%. 
of  wTater  and  reabsorbed  it  again  from  a  moist  atmo¬ 
sphere  in  about  20  hrs.  at  22°,  the  amount  reabsorbed 
exceeding  that  emitted  by  0-062%.  Again  the  curve- 
is  characteristic  of  other  zeolites.  M.  Carlton. 

Sericite-lazulite  pseudomorphs  after  ortho- 
clase  from  Bolivia.  E.  V.  Shannon  (J.  Washing¬ 
ton  Acad.  Sci.,  1927, 17,  388 — 390). — -A  description  of 
certain  specimens  in  the  U.S.  National  Museum. 

C.  W.  Gibby. 

Ferrimolybdite  from  Bivongi  (Calabria).  G- 
Carobbi  (Rend.  Accad.  Sci.  fis.  mat.  Napoli,  1927, 
[iii],  33,  53 — 57). — The  yellow  mineral  accompanying 
Bivongi  molybdite  is  ferrimolybdite  (cf.  Filipenko, 
Eestsch.  Vernadsky,  Moscow ;  Neues  Jahrb.  Min- 
Ref.,  1915,  191),  for  which  the  formula 
4Fe203,13Mo03,44H20  is  found.  E.  W.  Wignall.  . 
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Mechanism  of  molecular  rearrangements. 
(Hue.)  Ramabt-Lucas  (Compt.  rend.,  1927,  185, 
561 — 563). — A  theoretical  explanation  of  common 
examples  of  molecular  rearrangements  involving  the 
movement  of  single  electron  linkings. 

H.  Burton. 

Carbon  monoxide  and  bivalent  carbon.  H. 
ScHErBLER  (Z.  angcw,  Ghent.,  1927,  40,  1072—1081). 
— A  review  of  recent  work. 

Synthesis  of  hydrocarbons  of  the  ailene  series. 
M.  Boots  (Bull.  Soc.  chim.,  1927,  [iv],  41, 1160— 1165). 
— Alkyl  derivatives  of  allyl  alcohol  of  the  type 
OH*CHR-CBlCH2  when  treated  with  phosphorus  tri- 
bromide  (in  presence  of  pyridine  to  prevent  addition 
of  hydrogen  bromide  to  the  double  linking)  yield  <*- 
and  not  y-brominated  derivatives,  CHRiCH*CH2Br, 
in  excellent  yield.  These  substances  are  readily  con¬ 
verted  by  bromine  into  alkylated  glycerol  tribromo- 
hydrins,  which  with  solid  potassium  hydroxide  yield 
epidibromohydrins,  CHRBr*CBriCH„,  and  from  those, 
on  treatment  with  zinc  powder  in  presence  of  alcohol, 
ailene  derivatives  may  be  prepared  in  70—75%  yield. 
The  following  substances  were  prepared :  a-bromo- 
A^-pentenc,  b.  p.  123 — 124°/760  mm.,  d20  1-2545,  nf 
1*4731 ;  a-bromo- A$ -hexene,  b,  p.  42 — 44°/10  mm., 
dK  1*2119,  nf  1*4778;  a-bromo -Afi-keptene,  b.  p.  62— 
64°/10  mm.,  <F  1*1682,  <  1*4760.  The  foregoing 
substances  were  characterised  by  conversion  into  the 
corresponding  acetates  and  alcohols,  viz.,  A P-pentenyl 
acetate,  b.  p.  149— 151°,  d*  0*9019,  nf,  1*4219; 
A P-hexenyl  acetate,  b.  p.  171 — 173°,  d 13  0*8976, 
1*4282;  A P-heptenyl  acetate,  b.  p.  192 — 194°  (corn), 
da  0*8915,  nf,  1*4314;  A Z-penten-a-ol,  b.  p.  138—139°, 
da  0*8444,  nf  1*4359;  Af>-hexen-*-ol,  b.  p.  158—160°, 
dK  0*8490,  nf  1*4403;  A&-hepten-a-ol,  b.  p.  177—179° 
(corr.),  d*1  0*8421,  rif,  1*4410  :  the  tribromohydrins 
prepared  were  afiy-tribromopentane,  b.  p.  122 — 124°/1S 
mm.,  i13  2*0714,  nf  1*5580;  afiy-tribromohexane,  b.  p. 
127—129°/11  mm.,  dIB  1*9429,  nf  1*5506;  afry-tri- 
bromoheptam,  b.  p.  142 — 143°/12  mm.,  d17  T8112,  n)] 
1*5393 :  epitribromohydrins,  $y-dibromo-A*-pentene, 
b.  p.  173°/760  mm.,  d'»  1*7442,  »JJ  1*5316;  p y-dibromo - 
Aa-hexene,  b.  p.  83 — 85°/9  mm.,  du  1*6381,  n\j  1*5248; 
$y-dibromo-Aa-hcptene,  b.  p.  108— 110°/12  mm.,  d18 
1*5595,  nJJ  1*5200  :  ailene  derivatives,  A^-pentadiene, 
b.  p.  44 — 4.5°,  tf™  0*6890,  nf,  T4149;  A ^-hexadiene, 
b.  p.  78—79°,  d17  0*7198,  nf,  1*4298;  A <#-heptadiene, 
b.  p.  105—106°  (corr.),  d,s  0*7410,  nf  1*4376.  These 
ailene  derivatives  do  not  precipitate  ammoniaeal 
solutions  of  cuprous  chloride,  but,  like  their  acetylenic 
isomerides,  they  give  white  precipitates  with  mercuric 
chloride  solutions.  The  action  of  bromine  yields 
K$$y-tetrabromopentane,  b.  p.  about  120°/3  mm.,  d~ 
2*2839,  nf,  T591G,  a p py- i etrabromohexane ,  b.  p. 
about  13073  mm.,  d>3  2*1873,  »g  1*5850,  and 
zBoy-telrabromoheptane,  b.  p.  about  140°/3  mm., 
2*0675,  nf  1-5718.  During  attempts  to  prepare  aryl- 
allene  derivatives  by  the  same  synthetic  method, 
y-phenyl-An-propen-y-oI,  OH*CHPh*CH;CH2,  yielded, 
with  phosphorus  tribromido,  cmnamyl  bromide,  a 
molecular  transposition  again  taking  place,  and  the 
latter  was  readily  converted  into  af-Jy-tribromo-oc- 


phenylpropano,  but  the  treatment  of  this  substance 
with  solid  potassium  hydroxide  or  sodium  cthoxide 
yielded  no  definite  product.  W.  J.  Powell, 

Hydrogenation  of  squalene.  M.  Tsujimoto 
(Chem.  Umsehau,  1927,  34,  256 — 258 ;  cf.  A.,  1916, 
i,  786 ;  Heilbron,  Hilditch,  and  Kamm,  this  vol„  130). 
— Kurozame  oil  (from  the  liver  of  the  black  shark, 
mainly  of  the  genus  Zameus )  on  hydrogenation  in  the 
presence  of  a  nickel  catalyst  yields  a  product,  m.  p. 
46 — 47°,  acid  value  3*2,  saponification  value  82*8, 
iodine  value  1*2,  unsaponifiable  matter  51*43%.  The 
unsaponifiable  portion  contains  dodecahydrosqualeno 
(for  which  the  name  squalanc  is  suggested),  batyl 
alcohol,  derived  chiefly  from  sclachyl  alcohol  (cf.  A., 
1922,  i,  297),  and  probably  hydrogenated  cholesterol. 
Dodecahydrosqualene  as  isolated  from  the  crude 
hydrogenated  product  by  distillation  is  a  colourless 
liquid  of  very  low  volatility,  b.  p.  272°/15  mm.,  df 
0*8084;  nf  1*4515;  flash  point  (Penalty-Martens 
apparatus)  190°.  It  is  unchanged  by  treatment  with 
sulphuric  acid  at  70°.  W.  J.  Powell. 

Action  of  cyanogen  bromide  on  dimagnesium 
acetylene  dibromide.  A.  S.  Nekrassov  (Ber., 
1927  ,  60,  [B],  1756—1758). — Dibromoacetylidene, 
0Br2;C,  b.  p.  76 — 76*5°,  is  prepared  by  the  action  of 
cyanogen  bromide  on  dimagnesium  acetylene  di- 
bromide  (cf.  Lawrie,  A.,  1907,  i,  3).  H.  Wren. 

Action  of  trichloroethylene,  aa^-trichloro- 
ethane,  and  aaap-tetrachloroethane  on  mag¬ 
nesium  phenyl  bromide.  L.  Bert  (Bull.  Soe. 
chim.,  1927,  [iv],  41,  1173 — -1174). — The  chloro- 
derivatives  mentioned  undergo  no  reaction  when  1 
mol.  of  each  is  added  to  a  solution  of  1  mol.  of 
magnesium  phenyl  bromide  in  anhydrous  ether,  even 
after  prolonged  boiling.  If  the  ether  is  replaced  by 
dry  toluene  and  the  mixture  heated  on  the  water- 
bath,  neither  trichloroethylene  nor  aaf3-trichIoro- 
cthane  reacts,  but  aaa(3-tetraehloroethane  yields  a 
crystalline  precipitate,  which  is  not  the  expected 
aaa-triohloro -p-phenyle  thane .  W.  J.  Powell. 

Highly-polymerised  compounds.  IX.  Poly¬ 
vinyl  acetate  and  polyvinyl  alcohol.  H.  Staij din¬ 
ger,  K.  Frey,  and  W.  Starcx  (Ber.,  1927,  60,  [B], 
1782 — 1792;  cf.  A.,  1926,  719). — Polymerisation  of 
monomeric  vinyl  acetate  at  low  temperatures  yields  a 
viscous  resin  which  gives  highly  viscous  solutions 
and  has  a  greater  mean  mol.  wt.  than  the  brittle 
resins  which  are  prepared  at  higher  temperature  and 
give  less  viscous  solutions.  The  material  is  thus 
analogous  with  styrene  (cf.  Brunner  and  Wehrli, 
Diss.,  Zurich,  1926).  OCIiq  polyvinyl  <icctcitG  can 
be  separated  into  fractions  of  greater  and  less  solubility 
by  suitable  treatment  with  solvents.  The  more 
soluble  portions  have  lower  mean  mol,  wt.  and  yield 
less  viscous  solutions  than  the  less  soluble  fractions. 
A  material  of  mean  mol.  wt.  5500  has  been  separated 
into  fractions  of  mean  mol.  wt.  3000,  4500,  and  9000. 
Hydrolysis  of  polyvinyl  acetate  affords  polyvinyl 
alcohol  which  resembles  starch  in  its  insolubility  in 
organic  media  and  (colloidal)  solubility  in  water  or 
formamide.  Polyvinyl  acetates  which  give  highly 
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viscous  solutions  yield  polyvinyl  alcohols  with 
similar  properties,  whereas  alcohols  giving  less  viscous 
solutions  are  derived  from  acetates  of  lower  mean 
mol.  wt.  It  appears,  therefore,  that  the  mean  mol. 
wt.  does  not  undergo  change  during  the  hydrolysis. 
In  the  polyvinyl  alcohols  there  must  therefore  be 
present  mixtures  of  substances  in  which  40 — 100 
monomerides  are  united  to  highly-polymerised 
molecules.  Isolation  of  individuals  is  regarded  as 
impossible,  since  the  physical  properties  of  the 
polymorides  do  not  differ  appreciably  from  one 
another.  The  occurrence  of  materials  with  differing 
degrees  of  polymerisation  and  variation  in  properties 
which  are  transmitted  to  their  derivatives  contradicts 


the  frequent  assumption  that  association  products  of 
relatively  simple  compounds  are  present  in  such 
highly  complex  compounds.  Polymerisation  is 
regarded  as  consisting  in  the  chemical  union  of  the 
single  unit  molecules ;  thus  polyvinyl  alcohol  is  repre¬ 


sented  as 


OK-QH-CH2-[CH(OH)-CH2]pCH(OH)-QH2 


(x  =  40 — 100).  It  remains  uncertain  in  what  maimer 
the  terminal  valencies  are  satisfied,  but  the  presence 
of  many-membered  rings  is  probable. 

Oxidation  of  polyvinyl  alcohol  or  acetate  with 
concentrated  nitric  acid  affords  oxalic  acid.  The 
alcohol  can  be  acetylated,  but  the  impossibility  of 
carrying  the  process  to  completion  renders  fruitless 
the  attempt  to  decide  whether  hydrolysis  of  a  given 
acetate  followed  by  acetylation  of  the  alcohol  yields 
a  product  identical  with  the  original  material. 
Similar  difficulties  are  experienced  in  the  preparation 
of  the  benzoate.  The  nitrate  and  the  methyl  ether  are 
described ;  the  latter  resembles  methylated  starch  in 
its  solubility  in  water  and  alcohol.  In  general,  a 
close  analogy  appears  to  exist  between  polyvinyl 
alcohol  and  starch,  the  essential  difference  being  the 
greater  stability  of  the  former  and  its  inability  to  give 
monomeric  fragments  by  simple  processes,  whereas 
starch  readily  affords  dextrose  or  its  derivatives. 
This  is  attributed  to  the  C-C  union  in  the  alcohol  and 
the  attachment  of  the  dextrose  anhydride  residues 
in  starch  in  some  unknown  manner. 

Reduction  of  polyvinyl  alcohol  by  hydriodic  acid 
gives  a  dark,  highly-polymerised  hydrocarbon  which 
certainly  is  not  a  simple  paraffin;  probably  ring 
formation  has  occurred.  Reduction  of  polyvinyl 
bromide  leads  to  a  complex  paraffin. 

Attempts  to  prepare  polyvinyl  alcohol  directly  from 
acetaldehyde  have  not  been  successful,  but  it  appears 
to  be  present  in  small  amount  in  aldehyde  resin. 

H.  Wren. 

isoPropylacetylenylcarbinol  and  two  stereo- 
isomeric  forms  of  diisopropylbutinediol.  W. 

Krestinski  and  W.  Marjin  (Ber.,  1927,  60,  [A], 


hydroxy-compounds  is  attributed  to  the  equilibrium 
MgBr  ■C-OMgBr + C2H2  2CH:C*MgBr  in  the  Grig- 
nard  solution,  the  formation  of  the  monohydric 
alcohol  being  therefore  favoured  by  the  presence  of 
an  excess  of  acetylene.  H.  Wren. 

Attempted  application  of  Merling's  reaction 
to  aldehydes.  Synthesis  of  isopropylacetylenyl- 
carbinol.  W.  Krestinski  and  F.  Solodki  (Ber., 
1927,  60,  [A],  1869 — 1873). — S-Methyl-A“-pentinen-y- 
o!,b.p.  131— 131-5°,  df  0-8778,  ?tf?  1-43539  (cf.  preceding 
abstract),  is  obtained  in  modest  yield  by  the  action  of 
sodamide  and  acetylene  on  isobutaldehydc  in  ether, 
thus  establishing  the  enolisation  of  the  aldehyde, 
CHMeyCHO — >CMe2;CH-OH.  The  main  products 
of  the  change  are  ppS-trimethylpentano-ay-diol,  m.  p. 
51 — 52°,  and  y-hydroxy-ppS-trimethylhexaldehyde, 
b.  p.  118 — 120716  mm.,  which  are  commonly  derived 
from  isobutaldeliyde  under  the  influence  of  alkali. 

H.  Wren. 

Condensation  of  ethylene  oxides  with  alcohols 
in  presence  of  sulphuric  acid  as  catalyst.  II. 

E.  Fohrneau  and  I.  Ribas  (Bull.  Soc.  chim,,  1927, 
[iv],  41,  1040 — 1056;  cf.  this  vol.,  131). — Ethylene 
oxide  (1  mol.)  condenses  with  ethylene  chlorohydrin 
(2-5  mols.)  in  presence  of  a  small  amount  of  sulphuric 
acid,  yielding  diethylene  dioxide  (dioxan),  p-chloro- 
ethyl  p-hydroxyethyl  ether,  and  pp'-chloroethoxy- 
ethyl  P-li37droxyethyl  ether.  ^-Dimethylaminoethyl 
$-hydroxyethyl  ether,  b.  p.  9o°/15  mm.  (picrate ; 
picrolonate,  m.  p.  110°;  benzoate  hydrochloride-, 
m-nitrobenzoate  hydrochloride ;  cinnamate  hydro¬ 
chloride),  is  prepared  from  the  corresponding  chloro- 
compound  and  dimethylamine  at  120°.  pp '-Di- 
methylaminoethoxyethyl  p -hydroxyethyl  ether,  b.  p. 
135715  mm.  (picrate,  m.  p.  45°;  picrolonate,  m.  p. 
74 — 75° ;  benzoate  hydrochloride  ;  m-nitrobenzoate 
hydrochloride,  m.  p.  83 — 84°),  is  obtained  similarly. 
From  cpichlorohydrin  and  ethylene  chlorohydrin 
there  is  obtained  [i-chloroethyl  y-chloro-$-hydroxypropyl 
ether,  b.  p.  123 — 125°/18  mm.  (yield,  70%),  which  with 
dimethylamine  furnishes  p -dimethylaminoethyl  y-di- 
methylamino-(i-hydroxypropyl  ether,  b.  p.  120°/ 18  mm. 
{dihydrochloride,  m.  p.  210°).  Ethylene  chlorohydrin 
and  as-methylethylethylene  oxide  in  presence  of 
sulphuric  acid  give  only  methylethylacetaldcbyde(  ?), 
and  a  substance,  b.  p.  75°/18  mm.,  probably  a  sub¬ 
stituted  dioxan.  In  the  absence  of  acid,  at  100°  for 
4 — 8  days,  there  is  produced  a  condensation  product 
which  on  treatment  with  dimethylamine  furnishes 
P- dimethylaminoethyl  p -hydroxy -methyl-n-but yl  ether, 
b.  p.  1 1572O  mm.  ( picrate ,  m.  p.  75°;  benzoate  hydro¬ 
chloride-,  m-nitrobenzoate  hydrochloride,  m.  p.  96°; 
cinnamate  hydrochloride).  Several  of  the  above  hydro¬ 
chlorides  arc  local  anaesthetics.  H.  Burton. 


1866 — 1869). — The  action  of  isobutaldehyde  on  the 
product  of  the  action  of  acetylene  on  magnesium 
ethyl  bromide  gives  $-rj-dimethyl-&s-octi?iene-y£-diol, 

CHMe,-CH(OH)-C:C-CH(OR)-CHMc2,  m.  p.  107—108° 
{acetate,  b.  p.  257 — 258°;  dibromide,  m.  p.  145 — 146°), 
and  its  stereoisomeride,  in.  p.  69 — 70°  ( acetate ,  b.  p. 
253 — 256°;  dibromide,  m.  p.  156 — 157°).  As  by¬ 
product,  8 -metkyl-Aa-pentinen-y-ol,  b.  p.  131 — 132°, 
df  0-8779,  n-0  1-43569  (silver  compound),  is  formed. 
The  simultaneous  production  J^of  mono-  and  di- 


Inira-red  absorption  spectra  of  organic  com¬ 
pounds  of  sulphur.  I.  Aliphatic  mercaptans 
and  sulphides.  F.  K.  Bell  (Ber.,  1927,  60,  [A], 
1749—1756)  . — Measurements  are  recorded  of  the 
infra-red  absorption  spectra  between  1-0  and  12-0  g 
of  K-propyl,  w-butyl,  and  isoamyl  mercaptan  and 
the  corresponding  sulphides.  Four  sharply-defined 
absorption  bands  which  are  present  in  the  spectra  of 
all  these  mercaptans  suffer  uniform  displacement 
towards  the  region  of  greater  wave-length  by  passage 
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from  the  mercaptan  to  the  corresponding  sulphide. 
The  occurrence  of  a  sharp  band  at  3-8  in  the  absorp¬ 
tion  spectra  of  the  mercaptans  which  is  not  present 
in  those  of  the  sulphides  affords  a  qualitative  method 
for  the  discrimination  between  aliphatic  mercaptans 
and  sulphides;  the  origin  of  the  band  cannot  be 
satisfactorily  explained.  H.  Wren. 

Preparation  and  hydrolysis  of  esters  by  the 
distillation  method.  II.  Preparation  of  iso- 
amyl  acetate.  L.  Gay,  P.  Mion,  and  M.  Aumeras 
(Bull.  Hoc.  cliim.,  1927,  [iv],  41,  1027—1040).— 
Mixtures  of  acetic  acid  (0-48  mol.)  and  isoamyl 
alcohol  (0-52  mol.)  with  a  small  amount  of  sulphuric 
acid  on  distillation  with  a  Vigroux  column  give  (a)  a 
binary  mixture  of  water  (0-788)  and  isoamyl  acetate 
(0-212  g.-mol.),  practically  free  from  acetic  acid  and 
the  alcohol,  (6)  a  small  intermediate  fraction  which  is 
mainly  water,  and  (c)  pure  isoamyl  acotato.  The 
binary  mixture  also  passes  over  first  if  the  acid  or 
alcohol  is  in  excess,  but  the  difficulty  of  separation  of 
the  acetate  is  increased.  The  results  agree  with  the 
theory  previously  enunciated  (this  vol.,  14). 

H.  Burton. 

Hydrogenation  of  oleic  acid  with  active  hydro¬ 
gen.  H.  I.  Waterman  and  S.  H.  Bertram  (Chem. 
Umschau,  1927,  34,  255 — 256). — The  main  reaction 
between  electrically  activated  hydrogen  and  oleie 
acid  loads  to  the  formation  of  polymerised  products. 
The  work  has  been  repeated  using  larger  quantities  of 
a  sample  of  oleic  acid  containing  only  0-3 — 0-5%  of 
saturated  fatty  acids  as  an  impurity.  The  amount  of 
stearic  acid  obtained  after  treatment  with  activated 
hydrogen  is  considerably  greater  than  that  present  in 
the  original  oleic  acid,  indicating  that  hydrogenation 
also  takes  place  to  some  extent.  W.  J.  Powell. 

Formation  of  lactic  acid  from  sugar  by  the 
action  of  alkalis.  [Determination  of  lactic  acid 
in  aqueous  solutions.]  W.  Windisch,  P.  Kol- 
bach,  and  H.  Ruckdeschel  (Woch.  Brau.,  1927,  44, 
405—410,  417—422,  429-^34,  441-446 ;  cf.  Kiliani, 
A.,  1S82,  715,  827  ;  Meisenheimer,  A.,  1908,  i,  319).— 
A  detailed  account  of  the  production  of  lactic  acid 
from  invert-sugar,  dextrose,  and  kevulosc  by  the 
action  of  various  alkalis.  The  effects  of  change  of 
temperature,  times  of  heating,  alkali  and  sugar  con¬ 
centrations  have  been  studied.  The  best  yields 
recorded  are  of  the  order  of  50 — 60%,  agreeing  with 
the  value  quoted  by  Meisenheimer  ( loc .  cit.).  For  the 
determination  of  lactic  acid  in  aqueous  solution, 
the  acid  is  first  extracted  by  other  in  a  Partheil-Rose 
apparatus,  full  details  of  which  are  given,  and  then 
oxidised  to  acetaldehyde  by  standard  potassium 
permanganate  solution.  The  method  is  accurate 
±1%  for  quantities  of  0-04 — 0-5  g.,  but  is  less 
accurate  for  smaller  amounts.  H.  Burton. 

Configurational  relationships  of  a-hydroxy- 
butyric  and  lactic  acids.  P.  A.  Levene  and 
H.  L.  Haller  (J.  Biol.  Chem.,  1927,  74,  343—350).— 
d-ec-Hydroxybutyric  acid,  [a]22  +2-3°  ( barium  salt, 
Mu  ~5-6°),  was  converted  into  the  ethyl  ester,  [a]g 
-3-8°,  which,  on  reduction,  g&vel-butane-afi-diol,  b.  p. 
04 — 96°/12  mm.,  [«)„  —7-4°  in  alcohol  (diphenylcarb- 
amate,  m.  p.  121 — 123°,  [a]f,  -19-8°  in  alcohol), 
d -Bukme-v.$-diol,  b.  p.  91 — 91-5°/13  mm.,  [«]”  -j  12-4° 


in  alcohol,  prepared  by  reduction  of  hydroxymethyl 
ethyl  ketone  with  fermenting  yeast  (diphenylcarb- 
amate ,  m.  p.  125 — 127°,  [a]g  +23-7°  in  alcohol),  gave 
ha-bromo-fi-hydroxybutane,  b.  p.  61— 63°/12  mm., 
[«08  -11-8°,  which,  on  reduction,  yielded  d -methyl- 
ethylcarbinol,  [a]'-”  +  13-0°  (phenykarbamate,  m.  p. 
61-63°,  [«]„  +26  ■5°  in  alcohol),  d-a-Hydroxybu tyrie 
acid  is  therefore  configurationally  related  to  d-lactic 
and  d-p-hydroxybutyric  acids.  C.  R.  Harington. 

Condensation  of  ex-hydroxy-  and  keto-acids 
under  the  influence  of  the  combined  action  of 
catalysts.  V.  Ipatiev  and  G.  Razubaiev  (Ber., 
1927,  60,  [B],  1971—1973;  cf.  A.,  1926,  1124).— 
Sodium  glycollate  when  heated  under  pressure  in 
aqueous  solution  with  hydrogen  in  the  presence  of  an 
aluminium  oxide-nickel  oxide  catalyst  yields  succinic 
acid  by  condensation  and  acetic  acid  by  hydroxyl 
reduction.  The  main  reaction  consists  in  decom¬ 
position  of  the  molecule  into  carbonate,  methane, 
carbon  dioxide,  water,  succinic  and  formic  acids; 
this  decomposition  increases  markedly  with  increasing 
temperature.  An  oil  with  an  intense  odour  and  a 
small  quantity  of  acids  of  high  b.  p.  are  also  produced. 
Pyruvic  acid  undergoes  condensation  more  readily, 
but  the  temperature  should  not  exceed  230°,  above 
which  the  yield  of  the  main  condensation  product 
(methylsuccinic  acid)  sinks  rapidly  and  products  are 
formed  which  resinify  rapidly  when  exposed  to  air. 
Lactic  acid  is  regarded  as  primary  product  of  the 
change  (cf.  loc.  cit.).  H.  Wren. 

Unsaturation  phenomena  of  acetylenic  acids 
and  esters.  I.  Constitution  of  i-ketoundecoxc 
acid.  W.  W.  Myddleton  and  A.  W.  Barrett  (J. 
Amcr.  Chem.  Soc.,  1927,  49,  2258—2264;  cf.  Chuit 
and  others,  this  vol.,  40). — Treatment  of  dehydro- 
undecenoic  acid  (cf.  Krafffc,  A.,  1896,  i,  665)  with 
mercuric  acetate  in  glacial  acetic  acid  affords  mercuric 
KKK-triacetoxymercuri-i-ketoundecoate  (I).  Ethyl  de- 
hydroundecenoatc  yields  similarly  ethyl  KKK-triacetoxy- 
mercuri-i-ketoundecoate.  Treatment  of  (I)  with  con¬ 
centrated  hydrochloric  acid  affords  i-ketoundecoic 
acid,  m.  p.  59-5°  (ethyl  ester,  b.  p.  169 — 170°/12  mm. ; 
semicarbazone ,  m.  p.  136-5°)  (ef.  Welander,  A., 
1895,  i,  447).  The  oxime  of  the  acid,  ra,  p.  68—69°, 
is  converted  by  concentrated  sulphuric  acid  into 
a  mixture,  m.  p.  65 — 72°,  of  the  isomerides 
NHMe-CO-[CH2]g-C02H  and  NHAc-[CH?]8-C02H. 
Treatment  of  As-undecinoie  acid  with  mercuric  acetate 
yields  a  mixture  of  mercuric  diacetoxymercuriketo- 
undecoates,  which,  on  hydrolysis  with  hydrochloric 
acid,  affords  the  above  i-ketoundecoic  acid,  together 
with  an  isomeride,  presumably  0-ketoundeeoic  acid, 
m.  p.  43-5°.  Mercuration  of  the  ethyl  esters  of  the 
above  acids  proceeds  analogously.  F.  G.  Willson. 

Unsaturation  phenomena  of  acetylenic  acids 
and  esters.  II.  Reaction  between  mercuric 
acetate  and  some  acetylenic  acids  and  esters. 
W.  W.  Myddleton,  R.  G.  Berchem,  and  A.  W. 
Barrett  (J.  Amcr.  Chem.  Soc.,  1927,  49,  2264—2269 ; 
cf.  preceding  abstract). — Treatment  of  stearolic, 
ricinoleic,  and  behenolic  acids  with  mercuric  acetate 
in  glacial  acetic  acid  yields,  respectively,  mercuric 
diaceloxymercuriketoslearate,  diacetoxymercurihydroxy- 
ketostearate,  and  diacetoxymercuriketobehenate,  which, 
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on  treatment  with  hydrochloric  acid,  yield  0-kcto- 
stearic,  ^-hydroxy- 0-ketostearic,  and  6-ketobehenic 
acids  (cf.  Baruch,  A.,  1894,  i,  170,  171 ;  Goldsobel,  A., 
1895,  i,  81 ;  Holt,  A.,  1892,  812).  Mercuration  of 
methyl  behenolate  proceeds  analogously,  but  definite 
compounds  could  not  be  obtained  similarly  from 
y-butinene-aa-dicarboxylic  acid  and  y-butinene-a- 
carboxylic  acid.  F.  G.  Willson. 

Existence  and  preparation  of  methyl  ortho¬ 
carbonate.  H.  von  Hartel  (Ber.,  1927,  60,  [B], 
1841). — Methyl  ortJiocarbonate,  m.  p.  —5-5°,  b.  p. 
114°,  (ij|5  1'0232,  n\e,  1-3864,  is  readily  obtained  by  the 
action  of  trichloronitromethane  on  sodium  methoxide 
in  pure  methyl  alcohol.  It  volatilises  to  a  marked 
extent  with  methyl  alcohol  or  ether.  H.  Wren. 

Preparation  of  ethoxalyl  chloride.  L.  Bert 
(Bull.  Soc.  chim.,  1927,  [iv],  41,  1165—1166;  cf. 
A.,  1926, 56 ;  Barre,  this  vol.,  228). — In  the  preparation 
of  ethoxalyl  chloride  by  the  action  of  phosphorus 
pentachloride  on  ethyl  oxalate,  yields  of  80%  may  be 
obtained  provided  that  the  starting  materials  are  of  a 
high  degree  of  purity.  The  phosphorus  pentachloride 
is  best  prepared  beforehand  from  phosphorus  tri¬ 
chloride  and  chlorine  in  the  flask  .used  for  the  reaction 
with  ethyl  oxalate.  W.  J.  Powell. 

Lanthanum,  cerous,  praseodymium,  neodym¬ 
ium,  and  samarium  maleates.  L.  Coniglio  (Rend. 
Accad.  Sci.  fis.  mat.  Napoli,  1927,  [iii],  33,  80 — 82). — 
Salts  of  the  general  formula  [{!CH-C02-)2]3R2,10H20, 
where  R  is  Ce‘“,  Pr,  Nd,  La,  or  Srn,  are  prepared,  of 
which  the  respective  solubilities  of  the  anhydrous 
salts  in  water  at  25°  are  8-05,  6-05,  5-64,  4-19,  and 
1-45  g.  per  100  g.  of  solution.  E.  W.  Wignall. 

C4-Saccharinic  acids.  IV.  Preparation  of 
the  two  di-ap-dihydroxybutyric  acids.  J.  W.  E. 
Glattfeld  and  S.  Woodruff  (J.  Amer.  Chem.  Soc., 
1927,  49,  2309—2315;  cf.  A.,  1925,  i,  881).— 
The  a-chloro- (3-hydroxy  butyric  acid  obtained  from 
erotonic  acid  by  a  modification  of  the  method  of 
Melikoff  and  Zelinsky  (A.,  1888,  1056)  yields,  when 
treated  as  the  barium  salt  in  aqueous  solution  with 
silver  oxide.,  an  ap-dihydroxybutyric  acid,  (I),  m.  p. 
81‘5°.  Oxidation  of  erotonic  acid  with  permanganate 
yields  an  ap-dihydroxybutyric  acid,  (  +  1H20)  (II), 
m.  p.  73-5 — 74-5°  (cf.  Fittig  and  Kochs,  A.,  1892,  956), 
also  obtained  by  the  oxidation  of  erotonic  acid  with 
chlorate  in  presence  of  osmium  tetroxidc  (cf.  Milas 
and  Terry,  A.,  1925,  i,  780).  The  following  deriv¬ 
atives  of  (I)  and  (II)  respectively  were  prepared  : 
phenylhydrazides,  m.  p.  103°  and  129-5°;  o-tolyl- 
hydrazides,  m.  p.  103°  and  111-5°;  and  barium  and 
silver  salts.  F.  G.  Willson. 

Combined  action  of  catalysts  (nickel  oxide  and 
aluminium  oxide)  on  solutions  of  substituted 
hydroxysuccinic  acids  under  high  pressure  of 
hydrogen  and  at  high  temperatures.  G.  Razu- 
Raibv  (Ber.,  1927,  60,  [B],  1976— 1980).— The 
behaviour  of  sodium  lactate  under  the  conditions 
expressed  in  the  title  (cf.  A.,  1926,  1124)  has  been 

explained  by  tlio  scheme  :  20H-CHMe*C0„H - > 

CO,Na-GMe(OH)-CHMe-C02Na  — 

COjjNa-CMelCH-GOoNa — >- 
CO  J\T a •  CHMe •  CII2* C()2N a,  but  a  -  hydroxy  -  a&  -  di  - 


methylsuecinic  acid  could  not  be  detected  among  the 
products.  The  sodium  salts  of  a-hydxoxy-«|3-di- 
methylsuecinic,  a-hydroxy-  a  -  methylsuecinic,  and 
a-hydroxy-a-methyl-j3 -ethyl  succinic  acids  have  been 
subjected  to  the  same  treatment.  In  each  case 
methylsuecinic  acid  is  produced  in  25 — 30%  yield. 
In  addition,  fission  of  the  molecule  occurs  with 
production  of  methane,  carbonate,  and  a  series  of 
monobasic  acids.  Formic  and  acetic  acids  are 
invariably  produced,  the  yield  being  highest  (45%) 
with  a-hydroxy-oc-methylsuecinic  acid  and  lowest 
(16%)  with  a-hydroxy-ot-methyl-B-ethylsuecinie  acid. 
The  yield  of  higher  monobasic  acid  increases  in  the 
inverse  order ;  with  a  -  hydroxy  -  a-methyl  -  (3  -  ethyl  - 
succinic  acid  butyric  acid  is  obtained  in  30%  yield, 
due  to  fission  between  the  a-  and  (3-carbon  atoms.  In 
all  cases  an  intensely  odorous  oil,  similar  to  that 
derived  from  sodium  lactate  (foe.  cit.),  is  produced  in 
quantity  too  small  for  extended  examination. 

H.  Wren. 

Reduction  of  polybasic  a-hydroxy-acids  under 
the  influence  of  the  combined  action  of  catalysts. 
V.  Ipatiev  and  G.  Razubaiev  (Ber.,  1927,  60,  [B], 
1973—1976;  cf.  A.,  1926,  1124,  and  preceding 
abstract). — The  action  of  hydrogen  under  pressure  on 
heated  solutions  of  sodium  malate,  tartrate,  and 
citrate  in  the  presence  of  aluminium  oxide  and 
nickel  oxide  is  characterised  by  reduction  of  the 
hydroxyl  group  by  hydrogen  with  production  of  the 
corresponding  saturated  polybasic  acid  and  decom¬ 
position  of  the  molecule  into  monobasic  acids.  The 
first  change  is  observed  only  with  malic  and  tartaric 
acids,  which  give  succinic  acid  in  50%  yield  and  very 
small  amount  respectively.  Decomposition  of  the 
acids  affords  formic  and  acetic  acids,  carbon  dioxide, 
and  methane..  Methylsuecinic  acid  is  obtained  from 
citric  acid  in  rather  more  than  30%  yield. 

H.  Wren. 

Catalytic  reduction  of  d-gluconic  acid  to 
rf-glucose.  J.  W.  E.  Glattfeld  and  E.  H.  Shaver 
(J.  Amer.  Chem.  Soc.,  1927,  49,  2305 — 230S). — 
d-Gluconic  acid  w'as  treated  in  faintly  acid  aqueous 
solution  at  the  ordinary  temperature  with  hydrogen 
under  a  pressure  of  17  lb./sq.  in.,  in  presence  of 
platinum  oxide.  Glucosazone  was  isolated  from 
the  reaction  mixtures  in  amounts  corresponding  with 
14—28%  yields  of  dextrose,  the  latter  also  being 
obtainable  in  crystalline  condition. 

F.  G.  Willson. 

Behaviour  of  aldehydeacetals  on  hydrogen¬ 
ation.  Formation  of  ethers  from  acetals.  F. 
Sigmund  and  G.  Marciiart  (Monatsh.,  1927,  48, 
267 — 288). — Hydrogenation  of  benzaldehydediethyl- 
acetal  at  180°  by  the  Sabatier  and  Senderens  process 
yields  benzyl  ethyl  ether  (45%),  b.  p.  185 — 187°. 
From  phenylacetaldehydedimetliylacetal  there  is 
produced  methyl  (3-phenylethyl  ether  (50%),  b.  p. 
189 — 190°.  Similarly,  heptaldehydediethylacetal 
yields  ethyl  heptyl  ether  (61%),  b.  p.  165 — 167°; 
heptaldehydedi-u-propylacetal,  b.  p.  112-5°/9  mm., 
affords  n-propyl  heptyl  ether  (64%),  b.  p.  182-5 — 
183°;  heptaldehydediisobutylacetal,  b.  p.  126-6°  (corr.)/10 
mm.,  gives  iso  butyl  heptyl  ether  (64%),  b.  p.  194 — 196° ; 
phenylacetaldehydedi-iL'propylacetal,  b.  p.  136-6°  (corr.)/ 
12  mm.,  furnishes  (3 -phenylethyl  n -propxjl  ether  (80%), 
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b.  p.  225 — 227°  (corr.) ;  and  eiimamaldehydediethyl- 
acetal  yields  ethyl  y-phenylpropvl  ether,  b.  p.  220 — 
222°.  *  "  H.  Burton. 

a-Bromo-  and  a-hydroxy-aldehydes.  R.  Dwor- 
zak  and  P.  Pfifferlino  (Monatsh.,  1927,  48,  251 — 
2G6). — Bromination  of  parapropaldehyde  with  2 
atoms  of  bromine  at  —10  to  —5°,  followed  by  treat¬ 
ment  with  alcohol,  yields  the  acetal  of  a-bromoprop- 
aldehyde.  With  4  atoms  of  bromine  there  are 
produced  oLa-dibromogyropaldehydeacetal,  b.  p.  91°/9 
mm.,  together  with  a  substance,  b.  p.  130°/2 — 3 
mm.,  probably  <x$y-tribroitio-a-methylvaleraldehyde 
alcohol-ale.  Bromination  of  paraheptaldehyde  with 
1  mol.  of  bromine  at  —6°,  with  subsequent  treatment 
by  alcohol,  furnishes  a-bromoheptaldehyde,  b.  p.  G2°/2 
mm.,  and  its  acetal ,  b.  p.  92°/l  mm. 

Hydrolysis  of  the  bromoacetals  with  water  yields 
the  corresponding  hydroxyaldehyde.  Thus  from  the 
acetals  of  a-bromopropaldehyde,  aa-dibromoprop- 
aldehyde,  and  a-bromoheptaldehyde  there  were 
obtained  a-hydroxypropaldehyde,  pyruvaklehyde, 
and  a  dimeric  form  of  a -h yd roxi/h e pta Ideh i/de . 

H.  Burton. 

Solvatochromism  of  the  ketones.  J.  S.  P.  Blijm- 
berger  (Cliem.  Weekblad,  1927,  24,  454 — 462). — 
It  is  proposed  to  employ  the  term  “  solvatochroraism  ” 
to  cover  all  the  phenomena  of  molecular  addition 
between  organic  compounds  and  organic  and  inorganic 
compounds,  since  the  term  “  kalochromism,”  which 
should  be  restricted  to  cases  of  addition  analogous  to 
salt  formation,  has  been  hitherto  employed  very 
loosely.  The  theories  put  forward  to  account  for  the 
various  cases  of  addition  are  considered  and  criticised. 

S.  I.  Levy. 

Stability  of  acetone  to  light.  K.  Wiesler  (Z. 
angew.  Chem.,  1927,  40,  1023 — 1024). — One  drop  of 
0-1%  potassium  permanganate  solution  per  10  c.c.  of 
acetone  was  used  to  test  for  the  presence  of  oxidisable 
impurities.  Pure  acetone,  which  remained  stable  to 
this  permanganate  for  5  hrs.,  decolorised  it  in 
6 — 7  min.  after  4  hrs,’  exposure  to  a  mercury  vapour 
lamp;  on  distilling,  pure  acetone  stable  to  potassium 
permanganate  was  obtained  as  the  main  distillate, 
but  the  last  runnings  contained' a  quantity  of  a  viscous 
substance  too  small  to  identify.  Exactly  similar 
effects  w'ere  obtained  by  repeating  the  whole  experi¬ 
ment  with  this  main  distillate,  indicating  that  the 
sensitivity  of  acetone  to  light  is  due  to  its  actual 
decomposition,  and  not  to  some  impurity  previously 
present.  S.  J.  Gregg. 

Composition  of  acetone  oil.  H.  Suida  and 
H.  Pull  (Monatsh.,  1927,  48,  167—192;  cf.  Wolfes, 
A.,  1891,  819;  Pringsheim  and  Bondi,  A.,  1925,  i, 
1072).— Examination  of  18  fractions  obtained  from 
acetone  oil,  having  b.  p.  55 — 60°/760  mm.  to  48 — 51°/ 
15  mm.,  shows  the  following  constituents  to  be  present 
(figures  indicate  percentage  of  substance  in  ketone  oil 
boiling  within  these  temperatures  :  acetone  (2-3), 
methyl  ethyl  ketone  (5-8),  methyl  isopropyl  ketone 
(2-1),  methjd  propyl  ketone  (32-6),  methyl  butyl 
ketone  (14-5),  ethyl  propyl  ketone  (0-6),  methyl 
taobutyl  ketone  (7-6),  mesityl  oxide  (3-8),  propyl 
isopropyl  ketone  (4-6),  methyl*  a-methylprop3d  ketone 
(”•6),  methyl  a-ethylpropyl  ketone  (9-0),  3-methyl- 


A3-hexen-5-one  (12-5),  and  methyl  n-amyl  ketone  (4*6). 
An  equimoleeular  mixture  of  calcium  acetate  and 
calcium  butyrate  yields  on  distillation  acetone, 
mesityl  oxide,  methyl  ethyl,  methyl  propyl,  ethyl 
propyl,  and  dipropyl  ketones.  If  4-5  mols.  of  calcium 
acetate  are  used  to  1  mol,  of  calcium  butyrate  the 
products  are  acetone,  methyl  ethyl  and  methyl  propyl 
ketones.  H.  Burton. 

Trifluoroacetone.  E.  Swarts  (Bull,  Acad.  roy. 
Belg.,  1927,  [v],  13,  175— 180).— Trilluoroacetone, 
b.  p.  21-9°,  d°  1-282  (hydrogen  sulphite  ;  monohydrate, 
m.  p.  51°;  semicarbazone,  m.  p.  127° ;  oxime,  m,  p. 
-1-5°,  b.  p.  102-5—103°,  <P5  1-3042,  njf5  1-34636, 
n'ps  1-3528),  may  be  prepared  by  boiling  ethyl  tri- 
fluoroacetoacetate  (this  vol.,  646)  with  10%  sulphuric 
acid,  or  more  conveniently  by  decomposing  the  crude 
sodium  salt  of  the  ester  with  excess  of  dilute  sulphuric 
acid.  Catalytic  reduction  with  hydrogen  yields  tri- 
fluoroisopropyl  alcohol.  The  depression  of  the  b.  p. 
consequent  on  the  substitution  of  three  fluorine 
atoms  in  a  methyl  group  adjacent  to  a  carbonyl  group 
is  always  of  the  order  of  several  degrees,  but  varies 
considerably  with  the  nature  of  the  compound 
considered.  J.  S.  Carter. 

Action  of  amines  and  ammonia  on  acetylenic 
y-diketones.  G.  Dupont  (Bull.  Soc.  chim.,  1927, 
[iv],  41,  1167—1169;  cf.  A.,  1914,  i,  701 ;  Ruhemann 
and  Cunnington,  J.C.S.,  1899,  75,  954). — Acetylenic 
y-diketones,  e.g.,  dibenzoylacetylene,  react  readily, 
not  only  with  secondary  amines,  but  also  with  the 
majority  of  primary  amines  and  even  with  ammonia 
to  give  compounds  the  analyses  of  which  indicate  that 
addition  of  1  mol.  of  ammonia  or  amine  to  the  triple 
linking  takes  place.  The  following  were  prepared  : 
a-amino-a^-dibe7izoylethylene,  m.  p.  142° ;  a -amino- a  P- 
ditoluoylethylene  ( ?),  ra.  p.  138°  (not  analysed) ; 
a  -  a  »«Vio  -  k  a  -  dianisoylethylene,  m.  p.  107° :  from 
aniline,  a-anili?io-a$-dibenzoylethylene,  m.  p.  131° 
(+0’5C6HG,  m.  p.  121°);  «.-anilino-x$-dianisoylethyl- 
ene,  m.  p.  138°  :  from  o-toluidine,  a.-o-toluidino-^-di- 
benzoylethylene,  a  yellow,  crystalline  precipitate  (m.  p. 
omitted) ;  from  piperidine,  a -piperidino-afi-dihenzoyl- 
ethylene,  m.  p.  181°,  a-piperidino-afi-dianisoylethylene 
( 1),  m.  p.  164 — 165°.  Neither  dipkeuylamine  nor 
hydrazine  gave  a  crystalline  derivative  with  any  of 
the  three  acetylenic  diketones  used.  With  phenjd- 
hydrazine  and  dibenzoylacetylene  a  derivative,  m.  p. 
160°,  NHPh-NH-CBz:CHBz  or  NHyNPh-CBzICHBz, 
was  obtained.  This  substance  loses  1  mol.  of  water 
on  fusion,  yielding  a  product,  m.  p.  138°,  probably 
CH.CPh>Kph  oj.  pH  CPh^j-  w  j  p0WELL 
CBz=N  CBz-NPh 

[Action  of  amines  and  ammonia  on  acetylenic 
y-diketones.]  J.  Ballet  (Bull.  Soc.  chim.,  1927, 
[iv],  41,  1170;  cf.  preceding  abstract). — Methylamine 
reacts  with  dibenzoylacetylene  in  benzene  solution 
with  evolution  of  heat,  forming  a-methylamino-oi$-di- 
benzoylethylene,  m.  p.  121° ;  dimethylamine  under  the 
same  conditions  affords  a.-dimethylamino-a$-dihenzoyl- 
ethylene,  m.  p.  144°,  in  quantitative  yield;  the 
P -naphthylamine  derivative  has  m.  p.  143°.  The 
product  formed  by  the  interaction  of  1  mol.  of  benz¬ 
idine  with  2  mols.  of  diketone  has  m.  p.  205 — 210° 
(in  m.  p.  tube)  and  m.  p.  169°  (Maquenne  block). 
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whilst  the  ‘pyrrole  derivative  has  m.  p.  175°,  o- Amino- 
phenol  did  not  appear  to  react.  W.  J.  Powell. 

Spectrographic  investigations  on  carbo¬ 
hydrates  in  the  ultra-violet.  L.  Kwieclnski  and 
L.  Marchlewski  (Z,  physiol.  Chem,,  1927,  169,  300; 
cf.  this  vol.,  291). — The  conclusion  of  Niederhof  (this 
vol.,  396)  that  sugars  containing  an  aldehyde  or  a 
ketone  grouping  have  an  absorption  band  at  2800  A.  is 
refuted.  Very  pure  preparations  of  dextrose  and 
galactoso  show  a  continuous  absorption  and  this  band 
is  evident  only  with  less  pure  preparations.  The 
results  arc  not  quite  so  definite  with  laivulose,  but 
the  absorption  baud  becomes  much  weaker  as  the 
preparation  is  purified.  A.  Wormall. 

Percentage  formula  of  pentosans.  G.  Schorsch 
(Papicr-Fabr.,  1927,  25,  576 — 577). — The  formula 
(C5H804)„  for  the  pentosans,  due  to  Tollens,  cannot  be 
regarded  as  definitely  established.  A  critical  examin¬ 
ation  of  results  given  in  the  literature  shows  that 
elementary  analysis  of  amorphous  and  ash-containing 
preparations  is  not  conclusive,  whilst  the  C-value 
given  by  Tollens  and  Wheeler  is  the  arithmetic  mean 
of  the  theoretical  C-values  of  C5Hs04  and  C10H18O9. 
That  a  hexosan  formula  is  improbable  is  shown  by  the 
results  of  other  investigators  on  the  hydrolysis  of 
xylan,  no  dextrose  or  other  hexose  having  been  found, 
hence  only  C6H804,  C10H,  8On,  or  similar  anhydride 
formula  need  be  considered.  The  hydrolysis  of  xylan 
to  xylose  docs  not  illuminate  the  problem,  since 
100%  yields  of  xylose  are  never  obtained.  The  usual 
determinations  of  xylan  by  its  yield  of  furfuraldehyde 
phloroglucide  show  that  no  100%  value  is  obtained, 
calculated  on  the  dry,  ash-free  substance,  in  spite  of 
the  fact  that  no  other  sugars  than  pentoses  can  ever 
be  found.  The  Tollens  method  for  the  determination 
of  pentoses  in  xylose  and  arabinose  was  worked  out 
experimentally  on  crystallised  pure  products,  and  the 
above  anomalies  are  removed  only  by  the  use  of  other 
calculation  factors.  With  these,  together  with  hydro¬ 
lysis  formulae,  it  is  shown  that  all  xylan  values  within 
the  ordinary  limits  of  experimental  error  give  100%, 
which  points  to  (ClnH1sO„)„  as  the  composition  of  the 
pentosans.  B.  P.  Ridge. 


Oxygen  bridges  in  sugars.  III.  Anhydrides 
of  py£-trimethylglucose.  Attempted  synthesis 
of  trimethylcellulose.  F.  Micheel  and  K.  Hess 
(Ber.,  1927,  60,  [JS],  1898—1906;  cf.  A.,  1926,  1230; 
this  vol.,  43)  — If  trimethylcellulose  is  a  2  :  3  :  6-tri- 
methylanhydroglucose  it  must  possess  the  constitution 
(i)  or  (ii);  the  former  is  almost  free  from  strain, 


(10 


0  * 

1 - ^ - 1 

H-^-OMe  I 

O  OMe-C-H  0 

I  H-9- - ! 

H-cJ 

CH.-OMe 


(II.) 


whereas  in  the  latter  the  strain  is  very  great.  The 

two  anhydrides  are  obtained  as  follows.  2:3:  6-Tri- 
methylglucose  is  converted  by  acetic  anhydride  and 
sodium  acetate  into  amylene-oxidic  1  :  4 -diacetyl- 
2:3: 6-trimethyl-$-glncose,  m.  p.  67 — 68°,  [a]19 


—  8-7°  in  chloroform,  re-converted  into  2:3:  6-tri- 
methylglucose  by  5%  hydrochloric  acid.  It  is  con¬ 
verted  by  hydrogen  chloride  in  the  presence  of  acetyl 
chloride  at  — 15°  to  — 18°  into  amylene-oxidic  1  -chloro- 
i-acetyl-2  :  3  :  6 - trimeth yl-a.- glu cos e ,  b.  p.  143 — 146°/ 
0-04  mm.,  [a]*5  + 146-9°  in  chloroform,  which  with 
alcoholic  trimethylamine  affords  amylene-oxidic 
4  -acetyl  -  2  : 3  :  6  -  trimethylglucosidotrimethylammonium 
chloride,  [a]1,9  — 3-7°  in  chloroform,  to  which  the 
[3-configuration  is  assigned.  If  this  material  is  treated 
with  warm  barium  hydroxide  solution  ring  closure 
occurs  with  production  of  2:3:  6-trimethylglucose 
anhydride  in  62%  yield.  The  product  is  a  mobile 
liquid,  b.  p.  107 — 108°/0-05 — 0-07  mm.,  which  shows 
the  expected  mol.  wt.  in  solution,  does  not  reduce 
Fehling’s  solution,  but  reacts  immediately  with  cold 
permanganate.  It  contains  about  75%  and  25%, 
respectively,  of  the  trimethylanhydroglucoses  (I)  and 
(II).  When  treated  with  1%  methyl-alcoholic  hydro¬ 
gen  chloride  at  the  atmospheric  temperature  it  gives 
2:3:  6-trimethylmethylglucoside,  only  one  anhydride 
ring  being  opened,  whilst  the  other  is  stable.  Separ¬ 
ation  of  the  glucosidc  and  unchanged  anhydride 
has  not  been  effected,  but  the  presence  of  each  is 
established  by  the  methoxyl  content  of  the  preparation 
and  the  results  of  further  methylation  by  methyl 
sulphate  and  subsequent  hydrolysis  of  the  product 
with  5%  aqueous  hydrochloric  acid  to  amylene- 
oxidic  2:3:4:  6-tetramethyIglucose  and  amylene- 
oxidic  2:3:  6-trimethylglucose.  It  appears  certain 
that  neither  of  the  trimethylanhydroglucoses  is 
identical  with  trimethylcellulose  and  that  either  the 
cryoscopic  behaviour  of  the  latter  in  glacial  acetic 
acid  solution  must  be  ignored  or  that  the  constitution 
of  trimethylcellulose  cannot  be  based  on  the  pro¬ 
duction  of  2  :  3  :  6-trimethylglucose.  H.  Wren. 

d-Glucose-£-chlorohydrin  and  its  derivatives. 
B.  IIelferich  and  H.  Bredereck  (Ber.,  1927,  60, 
[j5],  1995 — 2001).— The  triphenylmethyl  ether  of 
acetyl-d-glucose  or  acetyl-a-methylglucoside  is  con¬ 
verted  into  triacctyl-a-methylglucoside-6-chloro- 
hydrin  in  the  manner  described  previously,  except 
that  the  triphenylmethjd  group  is  removed  in  the 
form  of  its  sparingly  soluble  bromide  and  is  then 
transformed  by  aqueous  hydrochloric  acid  into 
d -glucose-X,-chlorohydrin,  m.  p.  135 — 136°  (corr.),  [a]i> 
+78-3°  to  +35-0°  in  aqueous  solution;  the  osazone  is 
described.  Similarly,  fi-tetra-acelyl-d-glucose-6-chloro- 
hydrin,  m.  p.  114 — 115°  (corr.),  [a]U  +17-6°  in  chloro¬ 
form,  is  prepared  by  the  action  of  phosphorus  penta- 
chloride  on  [3-tetra-acetyl-d-glucose  6-triphenylmethyl 
ether ;  the  mother- liquors  obtained  in  the  preparation 
of  the  latter  compound  yield  small  quantities  of  a 
crystalline  material,  m.  p.  120—126°,  consisting 
mainly  of  the  corresponding  a-tetra-acetate,  which 
may  be  converted  into  a-tctra-acetyl-d-glucose-6- 
chlorohydrin,  m.  p.  162 — 164°,  [a]g  +111-6°  in  chloro¬ 
form.  p-Tetra-acetyl-d-glucose-6-chlorohydrin  is 
transformed  by  phosphorus  pentachloride  and  alumin¬ 
ium  chloride  in  chloroform  into  1  :  G-dichlorolriacetyl- 
d -glucose,  m.  p.  156°  (corr.),  [a];)  +196-8°  in  chloro¬ 
form,  and  by  hydrogen  bromide  in  glacial  acetic  acid 
at  0°  into  G-chloro-l-broniotriacetyl-d-glucose,  m.  p. 
165 — 166°  (corr.),  [a]*  +209-0°  in  chloroform;  tri~ 
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acetyl-d-glncose-6-chlorohydrin,  m.  p.  125°  after  soften¬ 
ing  at  118°,  [a]”  +18-1°  in  chloroform,  and  triacetyl- 
fi-methylghicoside-G-chlorohydrin,  m.  p.  141°,  are 
derived  from  the  bromo-eompound  by  treatment 
with  silver  carbonate  and  acetone  or  silver  oxide 
and  methyl  alcohol,  respectively.  Anhydrous 
hydrogen  fluoride  converts  fl-tetra-acetyl-d-glucose-6- 
ehlorohydrin  into  l-flvorotriacetyl-d-glucose-G-chloro- 
hydrin,  m.  p.  151 — io2°  (corr.),  [a]jj?  +  106-95°  in 
chloroform,  from  which  1  -flu  oroglucose-6-chlo  why  dr  in , 
decomp.  138°  according  to  the  rate  of  heating,  [a]?,’ 
+88-8°  hi  aqueous  solution,  is  derived.  H.  Wren. 

Synthesis  of  maltose.  A.  Pictet  and  H.  Vogel 
(Helv.  Chim.  Acta,  1927,  10,  588 — 593). — See  this 

vol.,  752. 

Constitution  of  the  disaccharides.  XV. 
Sucrose.  J.  Avery,  W.  N.  Haworth,  and  E.  L. 

Hirst  (J.C.S.,  1927,  2308—2318). . -The  adoption  of 

the  amylene-oxide  formula  for  normal  fructose  is 
justified  by  the  reference  of  crystalline  derivatives  of 
its  degradative  oxidation  products  to  standard  com¬ 
pounds  of  known  constitution.  Cautious  oxidation 
of  tetramethvl-y-fructose  with  nitric  acid  (d  1-42) 
followed  by  esterification  of  the  product  yields 
essentially  the  lactol  ethyl  ester,  ^H^O,,  [a]'“ 
+25-8°  in  water,  which  after  methylation  yields  the 
amide,  CJ0H,9OGN,  m.  p.  99 — 100°,  identical  with 
that  obtained  from  the  corresponding  methyl  ester 
(this  vol.,  859).  Oxidation  of  the  lactol  ethyl  ester 
with  alkaline  permanganate  followed  by  esterific¬ 
ation  of  the  product  with  methyl  alcohol  gives  an 
ester,  C7H14Os,  [a]20  +19°  in  water,  from  which 
hydroxydimethoxybutyramide,  m.  p.  104—105°,  [a]',3 
+33°  in  water,  is  obtained.  Application  of  Weer- 
man’s  reaction  to  this  amide  indicates  that  it  is  not 
an  a-hydroxy-compound  (A.,  1917,  i,  546).  Since 
the  amide  is  not  oxidised  by  nitric  acid  as  it  would  be 
if  it  were  a  y-hydroxy-compound,  it  is  probably  the 
P-hydroxy-compound.  The  lactol  acid,  prepared 
by  hydrolysis  of  the  lactol  ethyl  ester  described 
above,  is  oxidised  in  dilute  sulphuric  acid  solution 
with  barium  permanganate  to  give  d-trimethyl- 
arabonolactone,  m.  p.  32 — 33°,  [a]D  +44-5  to  +25-5° 
in  water  in  18  days.  The  m.  p.  of  this  substance  is 
identical  with  and  the  rotatory  power  equal  and 
opposite  to  that  of  the  Z-isomeride  already  obtained 
(this  vol.,  750).  Oxidation  of  the  lactol  methyl  ester 
yields  the  same  product.  G.  A.  C.  Gough. 

Transformation  of  a  p-glucoside  into  an 
a-glucoside,  B,  Helferich  and  A.  Schneidmjller 
(Ber.,  _  1927,  60,  [B],  2002— 2005).— d-p-Methyl- 
glucoside  is  converted  by  successive  treatments  with 
triphenvlmethyl  chloride  in  pyridine  and  acetic 
anhydride  into  triacetyl-^-methyl-d-glucose  G-triphenyl- 
frxihyl  ether,  m.  p.  126°  (corr.),  [ajg  +32-0°  in  pyridine. 
The  position  of  the  triphenylmethyl  group  is  estab¬ 
lished  by  the  conversion  of  the  compound  by  phos¬ 
phorus  pentabromide  (2  mols.)  into  acetodibromo- 
glucose  (yield,  23%)  and  by  phosphorus  pentaehloride 
into  triacetyl-d-fi-methylglucoside-G-chlorohydrin,  m.  p. 
141°  (corr.),  [a]1,?  —9-8°  in  pyridine,  from  which 
d- $-methylglucoside- G-chlorohydrin,  m.  p.  156 — 157° 
(corr.),  [a]1,;  —48-7°  in  water,  is  derived.  The  con¬ 
stitution  of  this  substance  is  established  by  its  hydro¬ 


lysis  to  d-glucose-6-chlorohydrin  and  the  anhydro- 
glucose  of  Fischer  and  Zach.  It  is  remarkable  that 
5-fl-methylglucoside-6-chlorohydrin  (like  the  majority 
of  d-fi-methylglueosides  containing  a  substituent  in 

the  6-position)  is  indifferent  towards  emulsin.  Treat¬ 
ment  of  triacetyl- (3-metliyl-d-glucose  6-triphenyl- 
methyl  ether  with  phosphorus  pentabromide  (1  mol.) 
leads  unexpectedly  to  d-a-methylglucoside-6-bromo- 
hydrin  in  addition  to  decomposition  products,  the 
yield  being  12%.  Transformation  docs  not  appear 
to  occur  when  tetra-acetyl-d-methylglucoside  is 
melted  with  phosphorus  pentabromide,  and  isomeris¬ 
ation  therefore  appears  at  any  rate  to  be  facilitated 
by  simultaneous  change  at  the  6  carbon  atom.  A 
somewhat  similar  instance  of  transformation  under 
more  drastic  conditions  has  been  recorded  by  Irvine 
(J.C.S.,  1905,  87,  901).  H.  Wren. 

Synthetic  glucosides  of  pyrimidine  derivatives. 
III.  A.  Hahn  and  W.  Laves  (Z.  Biol.,  1926,  85, 
280 — 288). — The  tetra-acelyl-d-glucoside  of  2-methyl- 
anil ino-6-oxypy r imidine  has  been  isolated  'as  a 
crystalline  compound,  m.  p.  145°,  [a]®  —45-04°  in 
toluene,  by  the  action  of  the  silver  salt  of  2-methyl- 
anilino-6-oxypyrimidine  on  a  xylene  solution  of  tetra- 
acetobroinoglucose  at  155°.  From  this  substance 
2-methylanilino-6-oxypyrimidine-d-glucoside,  m.  p. 
116—118°  (indef.),  [«]j?  -66-39°  in  alcohol,  has  been 
isolated  after  deacetylation  with  methyl-alcoholic 
ammonia. 

The  tetra-acetyl-d-glucoside  of  2-methylanilino-G- 
oxy-o-methylpyrimidine,  m.  p.  143 — 145°  (indef.),  [aj$ 
-63-9  in  benzene,  has  been  isolated  in  an  analog¬ 
ous  manner  from  the  silver  salt  of  2-methylanilino-6- 
oxy-5-methylpyrimidine.  By  deacetylation  with 
methyl-alcoholic  ammonia,  2-methylanilino-G-oxy-5- 
methylpyrimidine-d-glucoside,  m.  p.  135 — 136°,  [ajg 
—57-54°,  is  formed. 

The  picrate,  m.  p.  109—110°,  of  the  tetra-acetyl- 
glucoside  of  ‘2-ethylthiol-G-oxypyrimidine  has  been  pre¬ 
pared  by  the  addition  to  a  saturated  aqueous  solution 
of  picric  acid  of  a  boiling  alcoholic  solution  of  the 
condensation  product  of  tetra-acetobromoglucose 
and  2-ethylthiol-6-oxypyrimidine.  The  free  glucoside, 
m.  p.  103°,  [ajjj  -13-73°,  is  described.  Deacetylation 
of  this  substance  with  methyl-alcoholic  ammonia  pro¬ 
duces  2-ethylthiol-G-oxypyrimidine-d-glucoside,  m.  p. 
144 — 145°,  [<x]u  —68-47°;  its  hydrolysis  by  emulsin 
proves  it  to  be  a  p-glucoside.  None  of  these  synthetic 
glucosides  reduces  Fehling’s  solution  until  after 
fission  with  dilute  hydrochloric  acid  except  2-methyl- 
anilino-6-oxypyrmidine-d-glueoside,  which,  although 
stable  in  alkaline  solution,  is  hydrolysed  into  its 
components  by  keeping  in  neutral  aqueous  solution. 

E.  A.  Lunt. 

Nitrogenous  glucosides.  K.  Josephson  (Ber., 
1927,  60,  [B],  1822 — 1826). — Silver  phthalimide  is 
conveniently  prepared  by  the  gradual  addition  of 
alcoholic  sodium  hydroxide  to  a  hot  aqueous-alcoholic 
solution  of  silver  nitrate  and  phthalimide.  With 
acetobromoglueose  in  boiling  xylene  it  yields  phthal¬ 
imide  as  sole  isolable  product.  Silver  saccharin  and 
acetobromoglueose  afford  tetra-acelylglucosidosaccharin, 

C6H1<'C0>N-C6H7O5Ac1,  m.  p.  154°  (corr.),  [a] 

SO* 
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—  40-2°  in  chloroform.  It  is  converted  by  barium 
hydroxide  into  o-glucosidosulphamidobenzoic  acid, 
CeHnOs-NH-SOa-CpH^COjH,  [a]  +2-8°  in  water 

(corresponding  sodium  salt,  incipient  decomp.  119°, 
[a]  —14-9°  in  water),  which  readily  reduces  Fehling’s 
solution.  Hydrolysis  with  methyl-alcoholic  ammonia 
appears  to  convert  tetra-acetylglucosidosaccharin 
into  glucosidosaccharin,  which  passes  readily  into 
o-glucosidosulphamidobenzamide.  H.  Wren. 

Amphoteric  nature  of  cellulose.  E.  Oman 
(Papir-Joumalen,  1927,  15,  91 — 96,  107 — 110,  116 — 
120). — The  chemical  activity  of  cellulose  is  demon¬ 
strated  by  its  reduction,  by  chemical  combination, 
of  the  acidity  or  alkalinity  of  dilute  aqueous  solutions. 
The  extent  to  which  hydrogen  ions  are  taken  up  by 
the  cellulose  is  variable,  and  dependent  on  the 
hydrogen-ion  concentration  of  the  water. 

Chemical  Abstracts. 

Cellulose.  XXX.  Acetolysis  of  cellulose  by 
hydrogen  bromide  and  acetyl  bromide.  De¬ 
gradation  to  a  trihexosan.  K.  Hess  and  E. 
Miciteel  (Annalen,  1927,  456,  69 — 86;  cf.  Hess, 
Weltzien,  and  Kunau,  A.,  1924,  i,  146). — By  the 
action  of  hydrogen  bromide  and  acetyl  bromide 
cellulose  acetate  undergoes  complete  fission  into 
brominated  dextrose  derivatives  in  15  days  at  0° 
or  in  10—12  days  at  4 — 6°.  The  progress  of  the 
acetolysis  is  followed  (i)  polarimetrically,  (ii)  by 
bromine  determinations,  (hi)  by  mol.  wt.  determin¬ 
ations.  The  bromine  content  of  the  final  product 
(above  24%)  is  greater  than  required  for  dextrose 
monobromide  acetate  (19-5*%  Br);  more  than  half 
this  bromine  reacts  with  silver  acetate  and  is  thus 
attached  to  the  C,  atom  of  an  aldehydic  sugar.  The 
mol.  wt.  of  the  final  product,  freed  from  cellobiose 
bromide  acetate,  is  630—380  (disaccharide  700, 
dextrose  410,  as  bromide  acetate).  Cellobiose  bromide 
acetate  under  similar  conditions  is  practically  un¬ 
attacked  by  5  %  hydrogen  bromide  in  acetyl  bromide, 
but  by  7-5%  at  15°  it  is  converted  after  treatment 
with  silver  acetate  into  equal  amounts  of  dextrose 
penta-acetate  and  a  dextrose  bromide  acetate. 

The  final  product  of  complete  acetolysis  of  cellulose 
acetate  with  6%  hydrogen  bromide  in  acetyl  bromide 
at  5°  for  17  days,  on  acid  hydrolysis  under  special 
conditions,  vields  a  water-soluble  trihexosan , 
(C6HJ0O5)3,H2O,  m.  p.  184—189°  (decomp.),  [a]'j 
+  90-5°  in  water,  [a]1,?  +96-8°  in  methyl  alco¬ 
hol,  which  is  without  reducing  action  on  Fehling’s 
solution.  The  trihexosan  forms  crystalline  additive 
products  with  toluene  and  xylene  and  is  thus  separated 
from  the  reducing  sugars  which  accompany  it.  It  is 
purified  by  fractional  crystallisation  of  the  acetate, 
m.  p.  123 — 126°,  Mi?  -f80-6°  in  chloro¬ 
form,  which  is  a  nona-acetate  of  a  trisaccharide 
anhydride.  Celloglucosan  is  not  present  in  the 
products  of  acid  hydrolysis.  Methylation  of  tri- 
hexosan  with  methyl  sulphate  and  alkali  gives 
smoothly  the  nonamethyltrihexosan,  m.  p.  84 — 91°, 
Mi?  +94-8°  in  chloroform,  which  on  hydrolysis  yields 
only  pyf-trimethyldextrose.  Trihexosan  must  thus 
have  one  of  the  constitutions  assigned  by  Irvine  to 
cellulose,  from  which,  however,  it  differs  completely. 

C.  Hollins. 


Aminohydroxy-compounds  which  show  the 
biuret  reaction.  III.  Separation  of  y-amino- 
p-hydroxybutyric  acid  into  optically  active  com¬ 
ponents.  M.  Tomtta  and  Y.  Sendju  (Z.  physiol. 
Chem.,  1927,  169,  263 — 277 ;  cf.  Tomita  and  Fuka- 
gawa,  A.,  1926,  1235). — iZ-y-Amino-fS-hydroxybutyrie 
acid  has  been  resolved  into  the  active  components 
by  means  of  the  brucine  salts  of  the  benzoyl  deriv¬ 
ative.  The  amino-acid  is  benzoylated  and  an 
alcoholic  solution  of  brucine  is  added.  After  some 
days  at  0°,  brucine  benzoyl-l-y-amino-$-hydroxy- 
bulyrate,  m.  p.  S7°,  separates  as  colourless  plates, 
whilst  colourless  needles  of  the  brucine  benzoyl-d-y - 
amino-fi-hydroxybutyrate,  m.  p.  41°,  are  obtained 
from  the  mother-liquor.  The  former  brucine  salt 
yields  two  isomeric  l-y-benzamido-  $-hydroxybutyric 
acids,  m.  p.  172°,  Mi?  —7-59°  and  m.  p.  114°  and 
Mi?  ~-lTS4°  (  +  1H,0,  m.  p.  80—81°);  the  other 
brucine  salt  gives  two  d-y-benzam  ido  -  p -/;  ydroxy- 
butyric  acids,  m.  p.  178°,  [a]40  +4-08°,  m.  p.  116°  and 
[«]"  +10-0°  (  +  1H20,  m.  p.  78—80°).  Hydrolysis 
of  the  benzoyl  compounds  with  hydrobromic  acid 
yields  two  l-y-amino-$-hydroxybutyric  acids,  m.  p. 
213°,  MM  —3-40°  and  m.  p.  212°,  Mr?  —21-06°, 
respectively,  and  two  d-y~amino-$-hjdroxybutyric 
acids,  m.  p.  214°,  Mi?  +3-21°  and  m.  p.  214°  (decomp.), 
[a]30  +18-30°,  respectively.  The  d-  and  l-y-amino-R- 
hydroxybutyric  acids  all  give  positive  biuret  reactions. 
On  exhaustive  methylation  they  yield  two  1-y-tri- 
methyl-fi-hydroxybutyrobetaines,  [a](J  -7-25°  (gold  salt, 
m.  p.  151 — 152°,  Mi?  -20-98°,  gold  salt,  m.  p. 
155°,  platinic  salt,  m.  p.  220°,  and  mercury  salt, 
m.  p.  204°,  respectively,  the  second  compound  being 
identical  with  carnitine,  and  two  d -y-trimethyl-fi- 
hydroxybutyrobetaines ,  [a]"  +8-42°,  gold  salts,  m.  p. 
150 — 151°,  MD  +20-20°,  and  m.  p.  155°,  respect¬ 
ively.  A.  Wormall. 

Acylation  of  derivatives  of  NN'  -  e  thyl  en  eb  is  - 
3-aminocrotonic  acid  and  similarly  constituted 
substances.  E.  Benary  (Ber.,  1927,  60,  [B], 
1826—1836;  cf.  A.,  1923,  i,  37,  201;  this  vol.,  45). 
—In  general,  O-derivatives  cannot  be  obtained  from 
compounds  of  ay-diketones  with  bases  of  the  type 
NHR'-CRICHX  by  means  of  acid  chlorides,  whereas 
they  are  prepared  from  substances  in  which  X  repre¬ 
sents  an  ester,  nitrile,  or  acid  amide  group.  From 
the  former  compounds  the  preparation  of  p-hydroxy- 
pyrroles  cannot  therefore  be  effected. 

Ethyl  ATxV'-ethylenebis-P-aminocrotonate  is  con¬ 
verted  by  chloroacetyl  chloride  and  pyridine  in 
presence  of  ether  into  ethyl  -ethylenebis-$-amino- 
a-chloroacelylcrolohate, 

[-CH2-NH-CHe:C(CO-CH2Cl)-C02Et]2,  m.  p.  124°, 
which  is  transformed  by  potassium  hydrogen  sulphide 
into  ethyl  4-hydroxy-2-methylthiophen-3-carboxylate, 

m.  p.  64-5 — 66°  (cf.  A.,  1915,  i,  576),  and  passes  when 

heated  into  the  compound 

[  CH^CO>C:CMe’NH’CH‘,_  m‘  P"  29°°  (decomp')- 
It  is  transformed  by  alcoholic  ammonia  into  ethyl 
1  :  1  '-ethylenebis-Z-hydroxy-o-methylpyrrole-i  -  carboxyl- 
ate,  decomp.  ISO — 200°  after  darkening  at  160°. 
The  aqueous  solution  of  the  latter  ester  is  converted 
by  ferric  chloride  into  the  pyrroline  derivative, 
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CO.m-OCOO—  :  C-COG-CCgst  ,  onno 

.  ■  CMc-N-CH,'CH,*N - CMe  ’  dccoraP'  200  ' 

Ethyl  1  :  1  ethylenebis  -  2  -  hydroxylamino  -  3  -  Iceto  -  5  - 
melhylpyrrolineA-carboxijlate ,  in.  p.  168°  (dccomp.) 
after  darkening  at  160°,  and  ethyl  1  ;  V -ethylenebis-2- 
nitrimino-3-lcelo-5-melhylpyrroline-i-carboxylate  {an¬ 
hydrous  and  dihydrate),  decomp,  about  198°,  are 
described. 

Diacetonitrile  is  readily  transformed  by  ethylene- 
diamine  in  acetic  acid  solution  into  HtN'-ethyleiiebis- 
diacetonitrile,  [CN-CH!CMe-NH-CH2-]2,  m.  p.  194 — 
195°,  which,  with  chloroacetyl  chloride  and  pyridine, 
affords  UN'  -  ethylenebis  -  2  -  chloroacetyldiacetonitrile, 
m.  p.  220° ;  it  is  transformed  by  successive  treatment 
with  ammonia  and  formaldehyde  into  the  compound, 

CN-C<C(°H^:(t  CHa  ?:C(0H)>C-CN  NN'  - 
XJMe— N-CH,-CHa-N—  CMe 

Hthylenebis-x-acetyldiacetonitrile,  m.  p.  230°,  is  con¬ 
verted  by  phenylhydrazine  into  l-phenyl-3  :  5-di- 
m.  p.  89 — 90°,  identified  by 
-3  :  5-dimethylpyrazole-4-carb- 

oxylic  acid. 

Acetylacetone-ethylencdiamine,  chloroacetyl  chlor¬ 
ide,  and  pyridine  afford  JtUH'-ethylenebis-'N-chloro- 
acetyl-acetylacetonamine, 

[CHAc:CMe-N(C0-CH201)-CH2-]2,  in.  p.  108°,  which 
is  converted  by  alcoholic  alkali  hydroxide  into  NN'- 
ethylenebis-'S.-hydroxyacetylacetylacetonamine,  m.  p. 
275°  (decomp.)  after  darkening  at  260°.  -Ethyl- 
enehis-'N-benzoylacelylacelonamine,  m.  p.  192°,  N-benz- 
oylbenzoylacetonamine,  m.  p.  114°,  ^l-acelylbenzoyl- 
acelotiamine,  m.  p.  101°,  and  NIST' -ethylenebisbenzoyl- 
acetonamine ,  m.  p.  183°,  are  described.  Chloroacetyl- 
acetylacetonamine  is  converted  by  potassium  hydro¬ 
gen  sulphide  into  thiobis-N-acetylacetylacctonamine, 
S[CH2-CQdS®-dle;CHAc]2,  m.  p.  123°;  it  does  not 
appear  to  give  a  pyrrole  derivative  with  alcoholic 
ammonia. 

Formylacetonanil  and  formylacetophenonanil  give 
0 -chloroacetyl  derivatives,  m.  p.  137-5°  and  144°, 
respectively.  Formylacetophenonanilphenylhydrazone, 
m.  p.  225 — 226°,  is  described.  H.  Wren. 


methylpyrazoleA-nitrile, 
hydrolysis  to  1-phenyl- 


So-called  “diethyl  dicyanoglutaconate”  and 
some  derivatives.  Y.  Urushibara  (Bull.  Chem. 
Sac.  Japan,  1927,  2,  236—241 ;  cf.  this  vol.,  345).— 
In  the  condensation  of  ethyl  cyanoacetate  with  chloro¬ 
form  and  sodium  etlioxide,  excess  of  the  latter  two 
compounds  gives  an  improved  yield  of  ethyl  sodio- 
ay-dicyanoglutaconate.  From  the  silver  derivative 
of  this  compound  an  ammonium,  derivative, 
C1iH1204N2,NH3,2H20,  losing  1  mol.  of  water  at  130°, 
was  obtained  (cf.  Ruhemann  and  Browning,  J.C.S., 
1898,  73,  283).  An  attempt  to  synthesise  the  true 
ethyl  dicyanoglutaconate  by  heating  together  ethyl 
cyanoacetate,  ethyl  orthoformate,  and  acetic  an¬ 
hydride  yielded  ethyl  sodiodicyanoglutaconate,  the 
desired  product  possibly  having  been  formed  initially. 
Methyl  cyanoacetate  and  chloroform  condensed  with 
sodium  methoxide  in  methyl  alcohol,  giving  methyl 
sodio-a.y-dicyanoglufaconate,  C9H704N2Na,H20,  from 
an  acidified  solution  of  which  methyl  ay-dicyano- 
glutacomte  semihydrate,  (+0-5H2O),  m.  p.  225°,  was 
precipitated.  This  compound  yielded  an  indefinite 
bromine  derivative  from  which  a y-dicarbomethoxy- 


glutaconamide  picrate,  C9  H 12  O  6N2 ,  C  6  H  2  (N  02 )  3*  O  H ,  was 
obtained.  "  "  B.  W.  Anderson. 

New  reference  compounds  in  the  sugar  group. 
Methylamides  of  d-,  1-,  and  i-dime  th oxy succini c 
acids  and  of  I-arabo-  and  i-xylo-trimethoxy- 
glutaric  acids.  W.  N.  Haworth  and  D.  I.  Jones 
(J.C.S.,  1927,  2349  —  2353).  —  d- Dimethoxysuccino- 
methylamide  has  m.  p.  205°,  [a]1/;  +132-6°  in  water. 
Methyl  l-dimethoxy  succinate,  b.  p.  83°/0-07  mm., 
ji1,?  1-4345,  [a] |,  —78-8°  in  methyl  alcohol,  gives 
l-dimethoxy succinamide,  m.  p.  278°  (decomp.  294°), 
and  l-dimethoxy succinomethylamide,  m.  p.  205°,  [a]1,; 
—  131-8°  in  w-ater.  i-Dimethoxysuccinomethylamide 
has  m.  p.  210°.  Methyl  2 - tri m e tho xyglutar  ate .  b.  p. 
102 — 104°/0-09  mm.,  nD  1-4402,  obtained  by  the 
cautious  oxidation  of  trimethyl  S-xylonolaetone  with 
nitric  acid  (d  1-42)  followed  by  esterification  with 
methyl-alcoholic  hydrogen  chloride,  gives  i-a •ylo-tri- 
melhylglutaramide,  m.  p.  195— 19S°  after  darkening 
at  195°,  and  i -xylo-trimethoxyglutaromethylamide,  m.  p. 
167 — 168°.  Trimethyl  8-araboiiolactone,  m.  p.  45°, 
[a], J  +179°  in  water,  prepared  from  trimethyl- 
[i-methylarabinoside,  is  similarly  oxidised  to  give 
finally  methyl  l-arabono-trimethoxyglutarate,  b.  p.  105°/ 
0-14  mm.,  [<x]m  +37-6°  in  water,  +41-2  in  methyl 
alcohol;  1  -arabono-trimethoxyglutaramide,  m.  p.  230° 
(decomp.),  and  l-arabono-trimdhoxyglutaromethylamide, 
m.  p.  172°,  [a]if  +59-9°  in  water,  are  described. 

G.  A.  C.  Gough. 

Nitroalkylguanidines.  T.  L.  Davis  and  S.  B. 
Luce  (J.  Amor.  Chem.  Soc„  1927,  49,  2303—2305; 
cf .  this  vol.,  863). — The  following  nitroalkylguanidines, 
obtained  from  nitroguanidino  and  the  corresponding 
amines  in  aqueous  solution,  are  described  :  nitro - 
methyl-,  m.  p.  160-5 — 161-0°;  -dimethyl-,  m.  p.  193-6 — - 
194-5°;  -n -propyl-,  m.  p.  98-0 — 98-5°;  -iso propyl-, 
m.  p.  154-8 — 155-6°;  -iso butyl-,  m.  p.  121-0 — 121-5°; 
-n-amyl-,  m.  p.  98-8—99-3°;  -iso amyl-,  m.  p.  145-5 
146-2°,  and  -terb.-amyl-gaanidine,  m.  p.  154-8 — 155-6°. 

F.  G.  Willson. 

Methylation  with  diazomethane.  M.  Nieren- 
stein  (Ber.,  1927,  60,  [£],  1820— 1821).— Ethylene 
glycol  does  not  react  with  diazomethane.  Its  mono¬ 
acetate  is  readily  converted  by  the  reagent  into 
P-methoxyethyl  acetate,  b.  p.  143 — 144°.  The  latter 
substance  is  hydrolysed  by  alcoholic  ammonia  to 
P-methoxyethyl  alcohol,  which  cannot  be  methylated 
bjr  diazomethane.  Triphenylmethyl  chloride,  p-meth- 
oxyethyl  alcohol,  and  pyridine  afford  triphenylmethyl 
fi-methoxyethyl  ether,  m.  p.  104°.  H.  Wren. 

Reaction  between  lithium  n-butyl  and  organic 
halogen  compounds.  C.  S.  Marvel,  F.  D.  Hager, 
and  D.  D.  Coffman  (J.  Amer.  Chem.  Soc.,  1927,  49, 
2323 — 2328 ;  cf.  A.,  1926,  1232). — Treatment  of 
lithium  m-butyl  with  n-heptyl  bromide  in  light  petrol¬ 
eum  affords  n-undccane.  Methylene  iodide  yields 
similarly  w-nonanc,  whilst  p-bromostyrene  affords 
cc-j)henyl-Aa-n-hexene,  b.  p.  97 — 100°/8  mm.,  df 
0-9455,  1-5377,  together  with  trans-trans-a S-di- 

phenyl-A'u'-bu tadiene  (cf.  Rebuffat,  A.,  1891,  76). 
The  initial  deep  coloration  of  the  reaction  mixture 
supports  the  view  that  the  products  of  the  last 
reaction  are  derived  from  intermediately  formed 
free  radicals.  Lithium  n-butyl  and  triphenylmethyl 
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chloride  yield  mainly  acfx-triphenyl-w-pentane,  m.  p. 
153 — 154°,  b.  p.  170 — 180°/0-01  mm.  o-  and  m- 
Bromotoluenes  yield  similarly  toluene,  but  p-bromo- 
toluene  affords  p-butyltoluene  in  75%  yield.  Definite 
products  could  not  be  obtained  from  lithium  w-butyl 
and  a-chloropyridine,  trimethylene  bromide,  carbon 
tetrachloride,  o-diehlorobenzene,  hexabromobenzene, 
and  tetrachloroethylcne.  F.  G,  Willson. 

Magnesium  diethyl  and  its  reaction  with 
acetyl  chloride.  H.  Gilman  and  F.  Schulze  (J. 
Amer.  Clicm.  Soc.,  1927,  49,  2328— 2330).— The  pro¬ 
duction  of  magnesium  diethyl  from  magnesium  powder 
and  mercury  diethyl  at  130°  is  greatly  facilitated  by 
the  presence  of  a  small  proportion  of  mercuric  chloride 
(cf.  Lohr,  A.,  1891,  682;  Fleck,  A.,  1893,  i,  622). 
Magnesium  diethyl  reacts  with  ethereal  acetyl  chloride 
with  production  of  methyldiethylcarbinol  (cf.  Fleck, 
lot.  cif,),  F.  G.  Willson. 

Pyrogenic  dissociation  of  certain  aromatic 
compounds  under  pressure  of  hydrogen  and 
by  the  combined  action  of  catalysts.  V.  Ipatiev 
and  N.  Orlov  (Ber.,  1927,  60,  [if],  1963—1971).— 
The  dissociation  of  a  series  of  substances  has  been 
investigated  in  the  presence  of  a  catalyst  (aluminium 
oxide,  alone  or  with  addition  of  oxide  of  copper  or 
iron)  to  depress  the  temperature  of  dissociation  and 
in  an  atmosphere  of  hydrogen  to  combine  with  the 
dissociated  fragments.  The  initial  pressure  of  the 
hydrogen  is  about  70  atm.  and  a  minimum  temper¬ 
ature  of  400°  is  necessary  to  ensure  a  reasonably 
rapid  action.  Under  these  conditions,  diphenyl 
ether  is  partly  decomposed  into  phenol,  traces  of 
benzene,  and  a  non-volatilo  resin.  Phenol  affords 
benzene  in  20%  yield.  o-Cresol  gives  very  little  resin 
and  about  30%  of  a  mixture  of  benzene  and  toluene. 
Pyroeatechol  yields  benzene,  much  phenol,  and  a 
brittle  resin.  Aniline  decomposes  into  benzene, 
ammonia,  and  a  little  diphenylamine ;  the  change 
appears  reversible,  since  aniline  is  produced  in  small 
amount  from  benzene  and  aqueous  ammonia.  Tri- 
phenylmetliano  gives  benzene  and  a  little  diphenyl- 
methane  ;  the  latter  substance  is  more  stable,  giving 
only  a  small  proportion  of  benzene.  Naphthalene 
and  a  mixture  of  hydrocarbons  are  derived  from 
tetrahydronaphthalene ;  diphenyl  readily  yields  benz¬ 
ene.  Acenaphthene  affords  naphthalene  and  liquid 
hydrocarbons,  together  with  saturated  gaseous  hydro¬ 
carbons.  Anthracene  is  converted  almost  completely 
into  coke.  Mesitylene  appears  to  suffer  loss  of  methyl 
groups  to  some  extent.  The  uniform  production  of 
substances  with  simply  constructed  molecules  is  note¬ 
worthy.  Solvent  naphtha  is  converted  into  benzene, 
toluene  (accompanied  by  xylenes  or  ethylbenzene), 
naphthalene,  and  small  amounts  of  resin;  phenols 
appear  to  bo  formed  in  very  small  quantity.  Coal-tar 
heavy  oil  affords  “  light  petroleum,”  benzene,  toluene, 
xylene,  naphthalene,  and,  probably,  polymerised 
products.  H.  Wren. 

Pyrogenic  dissociation  of  phenanthrene  in  the 
presence^  of  hydrogen  under  pressure.  N.  A. 
Orlov  (Ber.,  1927,  60,  [2?],  1950— 1956).— Phen¬ 
anthrene  is  decomposed  when  heated  at  about  500° 
in  the  presence  of  hydrogen  under  initial  pressure  of 
about  75  atm.  and  aluminium  oxide  mixed  with 


copper,  nickel,  or  iron  oxide  yielding  disubstituted 
benzenes  containing  very  little  benzene,  naphthalene, 
metliylnaphthalene,  2-ethylnaphthalene,  dihydro - 
phenanthrene,  and  unchanged  phenanthrene.  Dis¬ 
sociation  occurs  therefore  with  intermediate  produc¬ 
tion  of  dihydrophenanthrene  and  fission  of  one  ring 
with  the  formation  of  naphthalene  and  alkylnaphth- 
alenes,  the  process  representing  the  converse  of  the 
synthesis  of  phenanthrene  from  naphthalene  and 
ethylene.  The  second  possible  mode  of  dissociation, 
into  diphenyl  and  ethylene,  does  not  appear  to  be 
realised  in  these  experiments,  as  indicated  by  the 
almost  complete  absence  of  benzene  and  toluene 
from  the  products.  Probably  the  dissociation  of 
phenanthrene  into  naphthalene  is  caused  by  its 
tendency  to  isomeriso  to  the  symmetrical  anthracene, 
a  process  which  would  bo  interrupted  in  its  initial 
stages  by  the  hydrogen  and  thus  give  riso  to  alkyl- 
naphthalenes.  It  is  probable  that  a  dynamic  isomer¬ 
ism  exists  between  9  :  10-dihydxophenanthreno  and 
the  dihydro-product  formed  by  addition  of  hydrogen 
to  the  neighbouring  ring.  II.  Wren. 

Nitration  of  xylene  with  dilute  nitric  acid  in 
presence  of  mercury.  E.  I.  Orlov  (Ukraine  Chem, 
J.,  1926,  2,  370— 375).— See  A.,  1926,  1130. 

Nitration  of  cumene.  L.  Bert  and  P.  C.  Dorier  . 
(Bull.  Soc.  chira.,  1927,  [iv],  41,  1170—1171;  cf. 
A.,  1926,  56,  285).— The  observation  of  Vavon  and 
Callier  (this  vol.,  455)  that  nitration  of  cumene  by 
the  Pictet  method  yields  almost  exclusively  the 
p-nitro-derivative  is  confirmed.  W.  J.  Powell. 

Arylsulphur  chlorides  and  arylsulphuranilides. 
E.  Gebatjer-Fulnego  (J.  Amer.  Chem.  Soc.,  1927, 
49,  2270 — 2275). — Treatment  of  2  :  5-dichlorothio- 
phcnol  with  chlorine  in  cold  carbon  tetrachloride 
affords  2  :  5-dichlorochlorothiolbenzene,  b.  p.  92°/3  mm., 
which,  on  treatment  with  aniline  in  chloroform  or 
carbon  tetrachloride,  yields  2 : 5 -dichlorobenzene- 
sulphenanilide,  m.  p.  85°.  p-Chlorochlorothiolbenzene, 
b.  p.  94° /6  mm.,  was  prepared  analogously,  and  con¬ 
verted  by  treatment  with  aminoazobenzene  into  the 
corresponding  substituted  p-chlorobenzenesulphm- 
amide,  red,  m.  p.  188°.  Treatment  of  4-chloro-2- 
nitroclilorothiolbenzenc  with  methylaniline  in  absolute 
ether  affords  A-chloro-2-nitrobenzenesulphenmdhyl- 
anilide,  non-crystalline,  red,  and  an  analogous  sub¬ 
stituted  4-chloro-'2-nitrobenzenesulphenamide,  brown¬ 
ish-red,  was  also  obtained  from  2  :  4-diaminoazo- 
benzene.  A  study  of  absorption  spectra  indicates 
that  4-chloro-2-nitroehlorothiolbenzene,  its  anilide, 
and  4-chloro-  and  2  :  5-diehloro-chlorothiolbcnzenes 
have  similar  structures,  whilst  2  :  5-dichlorobenzcnc- 
sulphenanilide  has  a  structure  differing  from  these. 
Variations  in  colour  amongst  these  derivatives  are 
ascribed  to  “  approached  quinonoid  structures  ”  of 
the  molecules  concerned  (ef.  Lecher  and  Holschncider, 
A.,  1924,  i,  72S).  F.  G.  Willson. 

Oxidising  action  of  “  chloramine-T  ”  [sodium 
p-toluenesulphonchloroamide].  G.  Schiet.iann 
and  P.  Novak  (Z.  angew.Chem.,  1927, 40, 1032 — 1033). 
— Contrary  to  Engelfeldt’s  statement  (A.,  1923,  i,  454), 
“  chloramine- T  ”  is  stable  on  boiling  a  10%  aqueous 
solution  for  3  hrs.,  and  elimination  of  sodium  hypo- 
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chlorite  does  not  occur.  Oxidation  by 1  ‘  chloramine-T  ’ ’ 
in  acid  solution  is  represented  by  the  equations 
2C(.H,lMe-S02NaNCl+2H'=0BH.1Mc-S02‘NHa+ 
C6H.jMc-S02-NCl2+2Na  ;  CGrf4Me-S02-NCl2+2H20  = 
C0H4Me,SO2'NH2+HOCl,  whilst  in  neutral  solution 
it  follows  the  equation,  CGH4MeH0aNaNCl+H20= 
CGH4Me’S02dNlH2+NaCl+0.  In  alkaline  solution 
only  does  elimination  of  sodium  hypochlorite  occur. 
In  agreement  with  Chattaway  (J.C.S.,  1905,  87,  145) 
and  Engelfeldt  ( loc .  cit.)  the  constitution  of  “chlor¬ 
amine-21  ”  is  given  as  C0H4Me-S0(:NCl)-0Na,3HoO. 

S.  J.  Gregg. 

Bivalency  of  carbon.  I.  Displacement  of 
chlorine  from  diphenylchloromethane.  .s-Tetra- 
phenyldimethyl  ether.  A.  M.  Ward  (J.C.S.,  1927, 
2285 — 2295). — The  chlorine  group  in  diphenylchloro¬ 
methane  is  displaced  by  ethyl  alcohol  or  aqueous 
ethyl  alcohol,  both  alone  and  in  the  presence  of 
sodium  hydroxide,  to  give  mainly  benzhydryl  ethyl 
ether  together  with  benzhydrol.  Tho  velocity  co¬ 
efficients  of  tho  reactions  at  25°  and  at  35°  under 
each  of  the  above  conditions  and  also  in  an  experi¬ 
ment  where  alcoholic  sodium  ethoxide  was  used 
are  those  of  a  unimolecular  reaction.  Thus  the 
sodium  compounds,  which  merely  accelerate  the 
reaction,  play  no  direct  part  in  the  displacement. 
It  is  suggested  that  tho  slowest  reaction  is  the  ionis¬ 
ation  of  the  diphenylchloromethane,  which  is  followed 
by  the  rapid  reactions  of  tho  diphenylmcthyl  ion 
with  hydroxyl  and  ethoxyl  ions  to  give  benzhydrol 
and  benzhydryl  ethyl  ether  (cf.  Nef,  A.,  1898,  i,  102). 
Benzhydrol  gives  s-tetraphenyldimethyl  ether  on 
boiling  with  dilute  hydrochloric  acid ;  on  raising  the 
concentration  of  the  acid  the  yield  of  this  product 
falls  and  diphenylchloromethane  finally  becomes  the 
principal  product.  Boiling  2A-hydrochlorie  acid  is 
without  action  on  s-tetraphenyldimethyl  ether,  but 
the  concentrated  acid,  or  better  ethereal  hydrogen 
chloride,  converts  it  into  diphenylchloromethane. 

G.  A.  C.  Gough. 

Reduction  of  2-nitrofluorene.  F.  E.  Cislak, 

I.  M.  Eastman,  and  J.  K.  Senior  (J.  Amer.  Chem. 
Soe,,  1927,  49,  2318 — 2322). — Reduction  of  2-nitro¬ 
fluorene  with  zinc  dust  and  calcium  chloride  in 
boiling  aqueous  alcohol  affords  2  : 2'-azoxyfluorene, 
orange -yellow,  m.  p.  279°  (decomp.).  Owing  to  its 
insolubility,  the  latter  can  be  reduced  to  2-amino- 
fluorene  only  by  zinc  dust  and  hydrochloric  acid  in 
phenol  solution.  If  this  reduction  is  carried  out  with 
glacial  acetic  acid  instead  of  hydrochloric  acid,  at 
below  40°,  the  product  appears  to  bo  the  result  of 
an  o-semidine  rearrangement  of  the  corresponding 
hydrazo-derivative.  It  is  colourless,  has  m.  p.  257— 
258°  (decomp.)  after  becoming  red  at  240 — 245°,  and 
is  considered  to  be  either  2' -amino-2  :  3' -difluorenyl- 
(imine  or  '2-amino-l  :  2’ -diftuore ny lamina.  When 
boiled  with  acetic  anhydride,  it  yields  an  oxygen- 
free  compound,  m.  p.  179°,  to  which  the  correspond¬ 
ing  alternative  constitutions,  3-(2-fluorenyl)-2-m,elhyl- 
2  :  3-fluoreniminazole  and  l-(2-fluorenyl)-2-?nethyl-l  :  2- 
fiuoreniminazoU,  are  ascribed.  F.  G.  Willson. 

Preparation  and  constants  of  phenylpropinene 
and  certain  of  its  homologues.  L.  Bert  and 
P-  C.  Doeiek  (Bull.  Soe.  chim,,  1927,  [iv],  41,  1171— 
4  A 


1173). — A  reply  to  Bourguel’s  criticisms  (this  vol., 
337)  of  the  authors’  work  on  this  subject  (A.,  1925, 
i,  803,  1373;  1926,391).  W.  J.  Powell. 

System  acetanilide-propionanilide.  E.  C. 
Gilbert  and  L.  Clarke  (J.  Amer.  Chem.  Soe.,  1927, 
49,  2296—2299)  . — The  f.-p.  curve  of  mixtures  of 
acetanilide  and  propionanilide  shows  that  a  com¬ 
pound,  m.  p.  79-2 — 79-4°,  almost  completely  dis¬ 
sociated  in  tho  liquid  state,  is  formed  between  the 
two  substances,  but  the  shape  of  the  curve  does  not 
permit  the  composition  of  this  compound  to  be  deter¬ 
mined  (cf.  Hurd,  A.,  1924,  i,  140).  F.  G.  Willson. 

Tautomerism  of  the  amidines.  ¥11.  Methyl  - 
ation  of  benzenyl-p-nitrodiphenylamidine  [AT- 
phenyl-A7'-p-nitropbenylbenzamidine].  C.  Chew 
and  F.  L.  Pyman  (J.C.S.,  1927,  2318—2323).— 
N-Phenyl-W -p-nitrophenylbenzamidine,  m.  p.  184° 
(corr. ;  hydrochloride,  m.  p.  261°),  prepared  by  an 
application  of  tho  method  of  Hill  and  Cox  (this  vol., 
144),  and  methyl  iodide  give  a  28-8%  yield  of  Ar-phenyl- 
AT'-p-nitrophenyl-iV-methylbenzamidine,  and  24-9% 
of  the  JV'-methyl  isomeride.  These  results  confirm  the 
suggestion  (Pyman,  J.C.S.,  1923,  123,  3359;  A., 
1926,  1156)  that  the  preferential  alkylation  of  the 
nitrogen  atom  attached  to  an  aryl  group  of  A-aryl-iV'- 
alkylbenzamidines  is  due  to  the  tendency  of  the  aryl 
group  to  attract  the  double  linking  into  the  ap-position. 
If  tho  difference  in  basicity  of  the  two  nitrogen  atoms 
(which  must  be  considerable  in  the  present  case) 
determined  the  proportion  of  the  isomerides  in  tho 
methylation  product,  a  large  preponderance  of  one 
isomeride  would  be  expected.  'N-Phenyl-W  -p-nitro- 
phenyl-’N-methylbenzamidine,  m.  p.  138°  [corr. ;  picrale, 
m.  p.  206°  (corr,)],  prepared  by  the  interaction  of 
£>-nitrobenzanilide-iminochloride  (free  from  traces 
of  hydrogen  chloride)  and  methylanilino  in  dry 
ethereal  solution,  could  not  be  prepared  by  the  method 
of  Hill  and  Cox.  N  -  Phenyl  -  N'  -  p  -  nitrophenyl  -  N'- 
methylbenzamidine  [oil ;  hydrochloride  -f-EtOH,  m.  p. 
226°  (corr. ;  -with  effervescence) ;  hydriodide,  m.  p. 
225°  (corr.) ;  picrale,  m.  p.  194°  (corr.)],  was  obtained 
by  the  method  of  Hill  and  Cox,  but  could  not  be 
isolated  from  the  products  of  the  interaction  of 
benzanilide-iminochloride  and  p-nitromethylaniline. 

G.  A.  C.  Gough. 

Crystalline  products  formed  by  the  action 
of  aromatic  amines  on  thiosemicarbazide  and 
its  derivatives.  H.  Macurevitsch  (Bull.  Soe. 
chim.,  1927,  [iv],  41,  1065— 1074).— The  mol.  wt.  of 
the  crystalline  substances  of  high  m.  p.  obtained  by 
the  action  of  aniline,  o-,  to-,  and  p-toluidincs  on 
hydrazod ithiodi car bonam ide,  and  of  o-toluidine  on 
phenylhydrazodithiodicarboxylamide  (this  vol.,  777), 
have  been  determined  in  various  solvents,  and  the 
values  obtained  show  that  the  formulae  previously 
assigned  to  them  should  be  halved.  On  heating  with 
benzophenone  chloride  these  compounds  do  not  give 
blue  colorations  (see  Tschugaev,  A.,  1902,  i,  630), 
and  it  is  concluded  that  the  groupings  •CS‘NH2  and 
•CS-NH-  are  not  present  in  their  molecules.  The 
suggestion  that  these  compounds  are  substituted 
tetrazines  is  abandoned,  and  they  are  formulated  as 
thio-1  :  2  : 4-triazoIcs,  formed  by  elimination  of  1 
mol.  of  hydrogen  sulphide  from  the  intermediate 
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substance  NHyCS-NH-NHUS-NHR,  which  is  ob¬ 
tained  from  1  mol.  of  the  amine  and  1  mol.  of  liydrazo- 
dithiodiearboxylamide,  by  elimination  of  ammonia. 

H.  BURTON. 

Determination  of  the  amino-group  in  nitro- 
arylamines.  I.  Determination  of  nitroaniline 
and  nitroacetanilide.  N.  Semiganovsky  (Z.  anal. 
Cliem.,  1927,  72,  27 — 30). — The  amine  is  refluxed 
with  sodium  hydroxide  solution,  which,  throughout 
the  analysis,  is  never  more  concentrated  than  25%, 
and  the  ammonia  evolved  is  collected  and  titrated 
with  standard  acid.  When  the  ammo  is  completely 
decomposed,  the  water-jacket  of  the  reflux  condenser 
is  disconnected,  the  ammonia  being  distilled  over 
through  a  second  condenser.  The  results  obtained 
agree  within  0-2%.  F.  S.  Hawkins. 

Determination  of  secondary  nitrosoamine 
groups.  K.  Lehmstedt  (Ber.,  1927,  60,  [2i], 
1910— —1912). — Reduction  of  nitrosoamines  by  mer¬ 
cury  and  concentrated  sulphuric  acid  does  not 
generally  proceed  quantitatively,  since  the  acid  fre¬ 
quently  causes  partial  conversion  into  the  {7-nitroso- 
eompound.  Reduction  may,  however,  be  effected 
with  ferrous  chloride  and  hydrochloric  acid  in  boil¬ 
ing  solution  :  NR'R''rNO+HCl+FeCl2===NHR'R''-f 
FeCl3-ffNO.  The  liberated  nitric  oxide  is  measured. 
The  results  are  generally  somewhat  low,  since 
reduction  to  ammonia  occurs  to  some  extent  and  a 
little  nitric  oxide  usually  remains  in  the  evolution 
flask.  U-Nitroso-  and  C-nitro-groups  do  not  cause 
complication.  Analyses  of  dusobutyl-,  phenyl- 
methyl-,  diphenyl-,  piperidyl-,  and  acetylphenyl- 
nitrosoamines  are  recorded.  H.  Wren. 

Orientation  effects  in  the  diphenyl  series.  IV. 
Reduction  of  Bandrowski’s  and  of  Strakosch’s 
dinitrobenzidines,  and  condensation  of  the  pro¬ 
ducts  with  benzil.  Nitration  of  2-nitrodiacetyl- 
benzidine  and  of  4:4'-  dibromodiphenyl. 
R.  J.  W.  Be  Frvre,  D.  D.  Moir,  and  E.  E.  Turner 
(J.O.S.,  1927,  2330 — 2339). — The  observation  of 
Brady  and  McHugh  (ibid.,  1923,  123,  2047)  that 
Bandrowski’s  dinitrobenzidine,  in.  p.  233°  (originally 
supposed  to  ho  3  :  3'-dimtrobenzidine,  but  recently 
shown  to  be  the  2  :  3 '-derivative,  m.  p.  236 — 237°;  Le 
Fevre  and  Turner,  A.,  1926,  946),  yields  the  same 
quinoxaline,  m.  p.  313°  (corr.),  as  3 : 3'-dmitro- 
benzidine  (Strakosch’s  dinitrobenzidine)  when  reduced 
and  subsequently  treated  with  benzil  has  been 
verified,  but  the  yield  from  Bandrowski’s  dinitro¬ 
benzidine  is  small.  The  latter  is  very  difficult  to 
purify,  and  it  is  shown  by  examining  artificial 
mixtures  that  any  sample  of  m.  p.  233°  or  lower 
contains  2%  or  more  of  Strakosch’s  dinitrobenzidine, 
which  is  sufficient  to  account  for  the  quinoxaline 
formed.  Samples  of  Bandrowski’s  dinitrobenzidine, 
m.  p.  237®  (uneorr.),  yield  no  quinoxaline.  By 
analogy  with  the  ben2idin0-benz.II  condensation 
product,  this  quinoxaline  should  have  the  structure  I, 
and  should  condense  further  with  benzil  at  higher 
temperatures.  _____ 


Actually,  when  heated  in  the  solution  in  which  it  is 
formed,  it  undergoes  further  condensation  with 
production  of  what  is  evidently  a  mixture  (m.  p.  range 

about  30°). 

4-Bromo-4'-nitrodiphcnyl  was  nitrated  to  give 
4-bromo-'i  :  4' -dinitrodiphenyl,  ni.  p.  135°,  which  on 
further  nitration  yielded  4-bromo-2' :  3  :  4'-trinitro- 
diphenyl  (Le  Fevre  and  Turner,  A.,  1926,  1029). 
Small  quantities  of  the  latter  compound  were  readily 
converted  into  2'  :  3  :  4'  -  trinitro  -.4  -  aminodipkenyl 
(m.  p.  192 — 193°)  on  heating  in  a  sealed  tube  with 
alcoholic  ammonia,  but  the  large-scale  conversion 
roved  unsatisfactory.  On  dissolving  4-bromo- 
' :  3  :  4'-trinitrodiphenyl  in  boiling  nitrobenzene  and 
passing  in  dry  ammonia,  4  : 4' -bis-op-dinitrophenyl- 

2  :  2'  -dinitrodiphenylamine  (II),  m.  p.  256 — 257°,  was 
obtained.  Under  the  same  conditions,  picryl  chloride 
yielded  trinitroanilino,  l-chloro-2  : 4-dinitrobenzene 
gave  2  :  4-dinitroaniline,  2  :  5-dichloronitrobenzene 
was  unaffected,  and  4  :  4'-dibromo-2  :  3'-dinitro- 
diphenyl  was  partly  converted  into  the  corresponding 
bromo-amino-compound. 

From  the  nitration  product  of  2-nitrodiacctyl- 
benzidine,  which  is  mainly  2 : 3'-dinitrodiacetyl- 
benzidine  (Le  Fevro  and  Turner,  loc.  cit.),  2:5:3'- 
trinitrobenzidine ,  dark  red,  m.  p.  276°  {diacetyl  deriv¬ 
ative,  m.  p.  above  300°),  was  obtained  in  the  form  of 
the  sparingly  soluble  sulphate.  The  constitution  of 
this  base  was  proved  by  its  conversion  by  the  per- 
bromide  method  into  4  : 4’ -dibromo-%  :  5  :  3 '-trinitro- 
diphenyl,  m.  p.  251 — 252°,  which  reacted  readily  with 
piperidine  to  give  2:5:  3' -trinitro -4. :  i'-dipiperidino- 
diphenyl,  m.  p.  160°.  The  occurrence  of  this  trinitro- 
benzidine  shows  that  some  2 : 5-dinitrodiacotyl- 
benzidino  must  be  formed  in  the  nitration  of  2-nitro- 
diacetylbenzidine,  since  the  2  : 3'-compound  is 
unaffected  by  even  more  drastic  nitrating  conditions 
than  those  used.  Nitration  of  4  :  4'-dibromo-2  :  3'- 
dinitrodiphenyl  yielded  4  :  4' -dibromo-2  :  3'  :  o'-lri- 
nitrodiphenyl,  m.  p.  176 — 177°,  which  with  piperidine 
afforded  4  -  bromo  -  2  :  3' :  5'  -  trinitro  -  4'  -  piperidinadi- 
phenyl,  m.  p.  194°  (cf.  Lellmann,  A.,  1883,  343). 

3  :  4' -Dinitro-4-anilinodiphenyl  has  m.  p.  155 — 156°, 

3:2':  4' -trinitro-4-anil mod iphenyl ,  m.  p.  190 — 191°, 
and  3:2':  4'4rinitro-4-methylanilinodiphenyl,  m.  p. 
212°.  W.  J.  Powell. 

Compounds  of  aromatic  p-diamines  with 
sulphur  dioxide.  I.  G.  Farbenind.  A.-G.— See 
B.,  1927,  742. 

The  two  p-nitroazoxybenzenes.  A,  Angeli  and 

D.  Bigiavi  (Atti  R.  Acead.  Lincei,  1927,  [vi],  5,  819  — 
S23). — When  treated  with  excess  of  bromine  in 

presence  of  a  very  small  quantity  of  iron  filings, 
p-nitroazoxybenzene  (a),  m.  p.  148°  (cf.  Angeli  and 

Alessandri,  A.,  1911,  i,  1045),  yields  (1)  the  tribromo- 
derivative,  C6H2Br3;N:N0-CcH4-N02,  m.  _p.  206— 
208°,  which  is  obtained  also  on  brominating  mono- 
bromonitroazoxybenzene,  m.  p.  203°,  in  the  cold, 
and  (2)  the  isomeric  p-nitroazoxybenzene  (6).  Under 
similar  treatment,  the  latter  yields  a  monobromo- 
compound,  C12H803N3Br,  m.  p.  135 — 137°,  which  may 
he  identical  with  the  compound,  m.  p.  127°,  described 
by  Valori  (Atti  R.  Accad.  Lincei,  1912,  [v],  21,  i,  794). 

T.  H.  Pope. 
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Reduction  of  nitre-compounds  by  aromatic 
ketols,  I,  Some  p-azoxy-compounds.  H,  B. 
Nisbet  (J.G.S.,  1927,  2081 — 20S6). — Hot  alcoholic 
solutions  of  benzoin,  anisoin,  or  furoin  reduce 
aromatic  nitro-compounds  to  the  corresponding  azoxy- 
eompounds  in  the  presence  of  a  trace  of  sodium 
raethoxide  or  ethoxide.  The  ketols  are  oxidised  to 
the  1  : 2-diketones.  In  this  way  the  following 
azoxy- compounds  are  prepared  :  p -azoxybenzylidene- 
aniline,  docomp.  226°  (sintering  at  185°);  p -azoxy- 
benzylidene-p-toluidine,  m,  p.  217°  (decomp. ;  sintering 
at  1 89 — 1 90°) ;  p  -  azoxybenzylidene  -  p  -  aminoaceto- 
phenone,  iu,  p.  217°  (decomp.;  sintering  at  187°); 
p-azozybenzonitrile,  m.  p.  221°;  p -azoxy stilbene,  m.  p. 
271 — 272°  (decomp.;  sintering  at  259°);  p-azoxy-2- 
nitrostilbene,  m.  p.  208 — 210° ;  p-azoxy-2  :  3 '-dinitro- 
stilbene,  m,  p.  212°  ;  p-azoxy-2  :  6-dinitrostilbene,  m.  p. 
270°;  p-azoxy-2-nitro-4'-methoxystilbene,  m.  p.  208°; 
p-azoxy-2-nitro-Z'  :  4' -tnelhylenedioxystilbene,  m,  p. 
230° ;  p-azoxy-2  :  Q-dinitro-i’-melhoxystilbene,  m.  p, 
297°  (deeomp.) ;  p-azoxy-2-nitro-i'-diniethylarnino- 
stilbene,  unmolted  at  305°.  Methyl  and  ethyl  p -azoxy - 
cinnamates  may  conveniently  be  prepared  by  this 
method.  The  nitrostilbenes  were  prepared  by  a 
modification  of  Bishop  and  Brady’s  method  (J.C.S., 
1922,  121,  2367 ;  cf.  A.,  1916,  i,  24)  and  of  them  the 
following  are  new :  2:4:  i'-trinitrostilbene,  m.  p. 
234 — 235° ;  2  :  i-dinitro-3'  :  4' -melhylenedioxy stilbene, 
m.  p.  178 — 180°;  2:4:  Q-trinitro-i' -methoxy stilbene, 
m.  p.  167 — 168°;  2  :  i-dinitro-i' -dimethylamino- 
stilbene,  m.  p.  181°  (ckloroplatinate,  m.  p.  211°). 

G.  A.  G,  Gough. 

Metallic  derivatives  of  azo-compounds.  G.  B. 
Cripfa  (Gazzetta,  1927,  57,  497 — 504).— -The  metallic 
complexes  formed  by  the  union  of  an  atom  of  copper, 
nickel,  or  cobalt  with  2  mols.  of  arylazo-  fl-naphthyl- 
amine  or  arylazo-p-naphthol  and  obtained  either  by 
the  action  of  the  metal  ammonium  sulphate  on  the 
ammo-  or  hydroxy-azo-derivatives  in  alcoholic 
suspension  or  by  boiling  solutions  of  the  aminoazo- 
derivatives  in  aniline  or  nitrobenzene  with  powdered 
nickel  or  cobalt  exhibit  properties  which  suggest  for 
these  complexes  formulae  of  the 
type  annexed,  where  X=NH2  or 
OH.  These  complexes  yield  the 
azo-derivative  when  treated  with 
dilute  mineral  acid  or  acetic  acid, 
sometimes  in  the  cold;  but  they  remain  unchanged 
when  boiled  in  a  strongly  alkaline  medium.  Neither 
the  complexes  derived  from  the  benzeneazonaphthols 
nor  the  aminoeupric  complexes  are  obtainable  by  the 
latter  of  the  two  methods  mentioned,  but  are  readily 
formed  by  the  former  method. 

[With  U.  Martegani  .  ] — Cuprid  i -p-anisylazo  -  (3  - 
i&pkthol,  C«H2804N4Cu,  forms  burnt-sepia  needles, 
m.  p.  271°;  the  corresponding  nickel  and  cobalt 
complexes  have  m.  p.  279°  and  265°,  respectively. 
Gupri-,  nickelo-,  and  cobaUo-di-o-anisoleazo-fi-naphthols 
have  m.  p.  225°,  300°  (decomp.),  and  254°  (decomp.), 
respectively.  Cupri-,  nickelo-,  and  cobalto-di- p- 
pbenetoleazo- [3 - naphth ols  have  m.  p.  267°,  265°,  and 
*24°,  respectively.  The  corresponding  complexes  from 
°"pheneio!eazo-$-naphthol  have  m.  p.  219°,  295°,  and 
;  from  p-anisoleazo-P-naphthylamine,  157°,  257°, 
and  236° ;  from  o-anisoleazo-P-naphthylamine,  170°, 
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226 — 228°,  and  167°,  and  from  p-phenetoleazo-B- 

naphthylamine,  186°,  267°,  and  212°.  T.  H.  Pope. 

Action  of  hydrazines  on  semicarbazones.  III. 
W.  Baird  and  B.  J.  Wilson  (J.O.S.,  1927, 2114 — 2117  ; 
ef.  A.,  1926,  1141). — That  the  thermal  decomposition 
of  acetone-S-anilinosemicarbazone  to  give  acetone- 

phenylhydrazone  and  4-aminourazole,  9*^  ^7* 

IS  (NHgfOO 

(previously  described  in  error  as  1-aminourazole), 
proceeds  through  the  intermediate  formation  of 

acetonecarbohydrazone  and  diphenylearbohvdrazlde, 
is  confirmed  by  the  formation  of  the  same  final 
products  by  the  interaction  of  the  hypothetical 
intermediates.  Some  dimethylkctazine  is  formed  in 
both  reactions  probably  by  the  decomposition  of  the 
carbohydrazone.  In  a  similar  way  pinaeolin-8- 
anilinosemicarbazone  affords  pinacolinphenylhydr- 
azone,  pinacolinazine,  and  4-aminourazole;  benzyl - 
idene-8-anilinosemicarbazone  affords  benzaldehyde- 

Shenylhydrazone  and  4-aminourazole ;  acetone-8- 
iphenylaminosemicarbazone  affords  aeetonediphonyl- 
hydrazone,  dimethylketazine,  and  4-aminourazole. 
In  the  last  decomposition  some  of  the  intermediate 
compound,  tetraphenylcarbohydrazide  (Acree,  A., 
1903,  i,  861),  was  actually  isolated.  Pinacolinazine, 
b.  p.  213 — 216°/17  mm.,  was  identified  by  comparison 
with  the  sjmthetic  product  obtained  by  the  inter¬ 
action  of  alcoholic  solutions  of  hydrazine  hydrate  and 
pinacolin.  Attempts  to  prepare  S-anilinothiosemi - 
carbazones  by  the  interaction  of  the  thiosemi- 
carbazones  of  acetone,  acetophenone,  and  dibenzyl 
ketone  with  phenylhydrazine  resulted  in  the  form¬ 
ation  of  thiosemicarbazide  and  the  ketonephenyl- 
hydrazones.  Dibenzyl  ketone  thiosemicarbazide,  m.  p. 
165 — 166°,  and  methyl  ethyl  ketone  8-anilinosemicarbaz- 
ide,  m.  p.  137°,  are  also  described.  G.  A.  O.  Gough. 

Azides.  A.  Angeli  (Atti  R.  Accad.  Iineei,  1927, 
[vi],  5,  732 — 736). — The  molecular  structure  of  the 
azides  is  discussed.  The  fact  that  the  presence  of  a 
small  proportion  of  acid  effects  the  isomerisation  of 
the  nitroso-derivative  obtained  from  benzylmethyl- 
hydrazine,  CH2Ph-N (NO)-NHMe  — -> 
CHjPh-NH-NMe-NO,  renders  it  possible  that  tho 
formation  of  phenyl  azide  by  the  action  of  an  acid  on 
nitrosophenylhydrazine  is  accompanied  by  a  similar 


change :  NONPh-NH 


NHPh-NH-NO 


NPhINzN.  An  analogous  transformation  is  possible 
in  the  conversion  of  the  sodium  derivative  of  nitroso- 
phenylhydrazine  into  isodiazo-oxides  and  nitrous  oxide 
by  the  action  of  alcoholic  nitrite  solution  : 
NHlNPhiN'OH  — >-  NON’.NPhIN'OH  — > 
NPh;N-0H-fN20.  It  appears  likely  that  the  tauto¬ 
meric  form  of  nitrosophenylhydrazine  belongs  to  a 
group  of  compounds  which  contain  a  quinquevalent 
nitrogen  atom  united  to  the  aromatic  nucleus,  such  as 
OiNPhIO,  OINHoPh,  OlNPhlNH,  OINPhlN-OH. 

T.  H.  Pope. 

Diazo  hydroxides.  L.  Cambi  (Atti  R.  Accad. 
Lincei,  1927,  [vi],  5,  837 — 840).— -Our  knowledge  of 
the  structure  of  the  alkali  salts  of  the  normal  diazo¬ 
hydroxides  is  in  agreement  with  the  structural  formula 
ascribed  by  Angeli  to  these  hydroxides  themselves  (A., 
1926,  947).  Hantzsch’s  views  on  this  question  are 
refuted.  T.  H.  Pope. 
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Organic  compounds  of  quinquevalent  bismuth, 
G.  Charrier  (Atti  R.  Ac-cad.  Lincci,  1927,  [vi],  5, 
889 — 892). — in  hydrochloric  acid  solution,  bismuth 
trichloride  reacts  with  aryldiazonium  chlorides  giving 
stable  crystalline  compounds  containing  quinque- 
valent  bismuth  :  BiCl3+ArN2Cl — >ArN2BiCI4.  The 
chlorine  atoms  in  these  chlorobisrauthates  are  readily 
replaceable  by  sulphuric  or  nitric  residues.  JBenzene- 
diazonium  chlorobismuthate,  N2Ph’BiCl4,  has  m.  p. 
85 — 87°  {decomp. ) ;  the  toluene-o-diazonium  com¬ 
pound,  m.  p.  115 — 120°  (decomp.);  toluene-m-diazon- 
ium,  in.  p.  120°  (decomp.);  toluene-j)-diazonium,  m.  p. 
120°  (decomp.) ;  p -methoxybenzenediazonium,  m.  p. 
145 — 147°  (decomp.) ;  p- chlorobenzenediazonium ,  m.  p. 
105 — 107°  (decomp.) ;  p -bromobenzenediazonium ,  m.  p. 
135 — 140°  (decomp.).  T.  H.  Pope. 

Halogenated  tertiary  amines.  C.  S.  Marvel, 
W.  H,  Zartman,  and  O.  D.  Bluthardt  (J.  Amer. 
Chem,  Soc.,  1927,  49,  2299 — 2303). — Treatment  of 
boiling  diethylamine  with  y-phenoxypropyl  bromide 
affords  diethyl -y-phe ?i oxyp ropylami ne ,  (I),  b.  p.  147— 
150°/20  mm.,  df  0-9425,  n&  1-4987  {hydrochloride, 
m.  p.  98 — 102°  {decomp.)],  together  with  diethyldi- 
y-phsnoxypropylammomium  bromide,  m.  p.  77-5 — 79°. 
When  boiled  with  hydrobromic  acid  under  such 
conditions  that  water  and  phenol  are  continuously 
boiled  off,  (I)  yields  diethyl-y-bromopropylamine  hydro¬ 
bromide,  hygroscopic,  in.  p.  91 — 94°.  Treatment  of 
the  latter  in  ethereal  solution  with  concentrated 
aqueous  sodium  hydroxide  affords  the  corresponding 
base ,  (II),  b.  p.  69—  64°/7mm.,  df  1-1524,  nf,  1-4580, 
which  isomerises  rapidly  when  kept  into  a  quaternary 
ammonium  bromide,  m.  p.  180 — 185°,  presumably  an 
8-membered  ring  compound  (cf .  Knorr  and  Roth,  A., 
1906,  i,  457).  Condensation  of  (II)  with  ethyl  sodio- 
malonato  in  absolute  alcohol  affords  ethyl  y-diethyl- 
aminopropylmalonate,  b.  p.  163 — 170°/23  mm.,  df 
0-9686,  nf,  1-4380.  Treatment  of  S-phenoxy-n-butyl- 
amine  with  ethyl  bromide  and  aqueous  sodium 
hydroxide  yields  diethyl-h-phenoxybutylamine,  b.  p. 
152 — 158721  mm.,  df  0-9424,  n55  1-4975,  from  which 
diethyl-B-bromobutylamine,  b.  p.  68 — 70°/6  mm.,  df 

1-0187,  nf,  1-4415  (hydrobromide,  hygroscopic,  m.  p. 
62 — 68°),  was  obtained  as  above.  When  kept,  the 
latter  isomerises,  presumably  into  diethylpyrrolidinium 
bromide,  m.  p.  170 — 175°.  Ethyl  o-diethylaminobutyl- 
malonate  has  b.  p.  170 — 175°/24  mm.,  df  0-9621, 
nf  1-4468.  F.  G.  Willson. 

Nuclear  carboxylation  of  aromatic  amines. 
A.  P.  Terentiev  and  A.  M.  Rubinstein  (Ber.,  1927, 
60,  [B],  1S79 — 1882). — Magnesium  powder,  activated 
by  iodine,  reacts  readily  with  o-ardsidine  in  the  absence 
of  air,  giving  the  compound  (OMe-C6H4-NH)2Mg, 
which  is  transformed  by  carbon  dioxide  at  150°  into 
magnesium  N-o -anisylcarbamate.  If  the  latter  com¬ 
pound  is  heated  with  an  excess  of  o-anisidine  at  250 — 
270°  it  is  converted  into  3-amino-2-methoxybenz-o- 
anisidide,  m.  p.  178°  (NW-di-o  -anisylcarbamide  has 
m.  p.  182°) ;  the  formyl  derivative,  in,  p.  133°,  is  more 
stable  than  the  anisidide  itself.  Hydrolysis  of  the 
anisidide  gives  o-anisidine  and  Z-amino-2-methoxy- 
benzoic  acid ,  m.  p.  153°,  identified  by  de-amination 
and  subsequent  oxidation  to  phthalie  acid. 

H.  Wren. 


Nitrosation  of  phenols.  IV.  3  : 5-Dichloro- 
phenol.  H.  H.  Hodgson  and  J.  S.  Wig  n  all  (J.C.S., 
1927,  2216 — 2221;  cf.  Hodgson  and  Moore,  ibid,, 
1923,  123,  2499). — During  numerous  unsuccessful 
attempts,  both  direct  and  indirect,  to  nitrosate 
3  :  o-dicldorophenol,  it  was  found  that  the  supposed 
3  :  5-dichloro-4-nitrosophenol  obtained  by  Blanksma 
(Rec.  trav.  chim.,  1908,  27,  25)  as  a  by-product  in 
the  conversion  of  3  :  5-dichloroaniline  into  the  phenol, 
and  by  Willstatter  and  Scbudol  (A.,  1918,  i,  399)  by 
the  action  of  nitrous  acid  on  sodium  3  :  5-dichloro- 
phenoxide,  is  identical  with  3  :  5-dichloroA-nitrophenol, 
m.  p.  150°  ( acetate ,  m.  p.  99°),  obtained  together  with 
3 : S-dichloro-2-nitrophenol,  m.  p.  51°,  by  direct 
nitration  of  3  :  5-dichlorophenol.  3  :  5-Dichloro-2- 
nitrophenol  does  not  form  a  hydrate  (cf.  3-ehloro- 

2- nitrophenol,  Hodgson  and  Moore,  A.,  1926,  281). 
3  :  5-Dichloro-2-aminoj)henol,  m.  p.  132°,  and  3  :  5-di- 
chloro-i-aminophenol,  m.  p.  154°,  are  prepared  by 
reduction  of  the  nitrophenols  with  sodium  hypo¬ 
sulphite.  3  :  5-Dichloro-2-nitroanisole,  m.  p.  75°,  and 
3  : 5-dichloro-i-nilroanisole,  m.  p.  70°,  were  prepared 
by  methylation  of  the  appropriate  nitrophenol.  The 
latter  by  reduction  with  tin  and  hydrochloric  acid 
gives  3  :  5-dichloro-p-anisidine,  m.  p.  71°,  from  which 
3  :  5 -d ichloroA-nitrosoanisole,  in.  p.  125°,  was  obtained 
by  oxidation  with  Caro’s  acid.  On  hydrolysis  with 
concentrated  sulphuric  acid,  it  gives  colourless 
3  :  5-dichloro-4:-nilrosophenol,  m.  p.  165°,  dissolving  in 
alkali  with  a  green  colour.  It  resembles  the  nearly 
colourless  3-ehlorobenzoquinone-4-oxime  (Hodgson 
and  Moore,  loc.  cit.)  and  is  possibly  better  formulated 
as  3  :  5-dichlorobenzoquinone-4-oxime.  No  evidence 
of  conversion  or  of  geometrical  isomerism  was 
obtained. 

3  :  5-Dichloro-p-anisidine  may  be  prepared  front 

3- chloro-4-nitroanisole  by  simultaneous  reduction 
and  chlorination  with  tin  and  concentrated  hydro¬ 
chloric  acid,  whilst  iron  and  acetic  acid  effect  normal 
reduction  to  3-chloro-p-anisidino  (cf.  Hodgson  and 
Handley,  A.,  1926,  515).  Tho  latter  on  oxidation 
yields  3-chloroA-nilrosoanisole,  deep  green,  m.  p.  59°. 
Since  3  :  5  -  dichloro  -  4  -  nitrosoanisole  is  colourless, 
whilst  3-chloro-4-nitrosoanisole  is  deep  green,  the 
suppression  of  colour  may  he  ascribed  to  the  chlorine 
atom  in  tho  5-position.  3  : 5-Diehlorodimethyl- 
aniline  is  nitrated  by  nitrous  acid  in  formic  add 
solution,  yielding  3  :  5-dichloro-i-nUrodimethylanilim, 
m.  p.  142°.  The  direct  nitrosation  of  3-chloro-5-iodo- 
phenol  was  attempted  without  success. 

W.  J.  Powell. 

Complex  metallic  ammines.  IX.  Introduc¬ 
tion  of  nitrophenol  radicals  into  cobaltamnune 
complexes.  Distinctive  behaviour  of  mononitro- 
phenoxides.  J.  C.  Duff  and  E.  J.  Bills  (J.C.S., 
1927,  2365— 2375).— Unlike  0-  and  m-nitrophenoxides, 
sodium  p-nitrophenoxide  reacts  with  aquopent* 
amminocobaltic  nitrate  to  give  p-nitrophenoxopent- 
amminocobaltic  p -nitrophenoxide  [I ;  X= 
p-C6H4(N02)-0-].  This  compound  is  hydrolysed  in 

ci.)  [Co(NH3)5X]X2  [Co(NH3)5,H20]X3  (ID 

(III.)  [Co(NH3)sX](0H)X 

presence  of  platinised  electrodes  to  {H20'Co(NH3)[;]X3. 
Sodium  2  :  4-  and  2  :  6-dinitrophenoxides  give  simple 
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aquopentammino-salts,  aquopentamminocoballic  2  :  4- 
dinitrophenoxide  (+3H20),  and  aquopentammino¬ 
coballic  2  :  6-dinitrophenoxide  [II;  X=C0H3(NO2)2,O]. 

Sodium  picrate  gives  picratopentamminocobaltic 
picrate  (  +  3H20)  [I;  (cf.  Morgan 

and  King,  J.C.S.,  1922,  121,  1723).  This  compound 
is  alternatively  prepared  by  reaction  of  picric  acid 
with  carbonatopentamminocobaltic  nitrate.  If  the 
latter  be  present  in  excess,  however,  a  basic  salt, 
picratopentamminocoballic  hydroxy  picrate  [III ;  X= 
C6H3(N02)3-0*]+2H20,  is  produced. 

Sodium  ra-nitrophenoxide  reacts  with  bisaquo- 
bisethylenediamminocobaltic  bromide,  giving  6is-m- 
ni  trophenoxob  iselhylened  iamminocobaltic  m  -nit  rophen- 
oxide  +m -nitrophenol  [IV;  X=ra-C6H4(N02)-0-]-f 
H20. 


(iv.)  [X2‘Co  en2]X,HX 


X 

HX 


Co  en 


2 


(V.) 


The  o-isomeride  gives  o  -nitrophenol-o -nitrophenoxo- 
bisethylenediamminocobaltic  o-nitrophenoxide  [V ;  X= 
o-C0H4(NO2)‘O-](+H2O).  Sodium  p-nitrophenoxide 
yields,  under  varying  conditions,  four  compounds  : 
(A)  j>-nitrophenol--p-nitrophenoxobisethylenediammino- 
cobaltic  p -nitrophenoxide  (V)  (+3H20);  (B)  aquo- p- 
nilrophenoxobisethylenediamminocobaltic  p-nitrophen- 
oxide  (VI)  (  +  2H20) ;  (C)  aquo-p-nitrophenoxobisethyl- 
enediamminocobaltic  p -nitrophenoxide  +p-nitrophenol 
(VII)  (+HaO) ;  and  (£>)  bis-p-nitrophenoxobisethylene - 
diamminocobaltic  p  -  nitrophenoxide  -f  p  -  nitrophenol 
(IV)  (+2H20).  The  compounds  (B)  and  (C)  are 
changed  in  dilute  solution  in  presence  of  platinised 
electrodes  into  (D). 


(VI.) 


P^Coem, 


X 

h2o' 


(VIII.) 


Co  en^ 


.Co  en2 
OH 


x2,hx 


(VII.) 


The  colour  reactions  of  the  compound  (A)  and  of  the 
corresponding  o-nitrophenol  derivative  are  regarded  as 
indicating  a  quinonoid  structure  for  the  nitrophenol 
molecule  which  is  linked  up  with  the  cobalt  in  the 
complex  through  residual  valency.  Sodium  m-nitro¬ 
phenoxide,  on  the  other  hand,  is  not  quinonoid  in 
structure.  Sodium  2  :  4-  and  2  :  G-dinitrophenoxides 
react  with  bisaquobisethylenediamminocobaltic 
bromide  to  give  aquo-  2  :  4,-dinitrophenoxobisethylene- 
diamminocobaltic  2  : 4-dinilrophenoxide  (VI)  (  +  1H20) 
and  aquo  -2:6-  dinitrophenoxobisethylenediammino  - 
cobaltic  hydroxy-2 :  6  dinitrophenoxide  (VIII).  Sodium 
picrate  gives  aquopicratobisethylenediamminocobaltic 
picrate  (VI)  (+4H20).  M.  Clark. 


^  Detection  and  determination  of  thymol.  F.  W. 

Kxingstedt  and  E.  Stjndstrom  (J.  pr.  Chem.,  1927, 
fti],  116,  307 — 313). — Whilst  thymol  ethyl  and  methyl 
ethers  are  unaffected  either  by  alcoholic  hydrogen 
chloride  or  by  dilute  aqueous  alcoholic  sodium  nitrite, 
the  two  reagents  together  yield  nitrosothymol.  This 
has  m.  p.  169 — 170°  (higher  than  that  usually  given), 
hut  is  reduced  to  aminothymol  of  the  accepted  m.  p. 
Hie  best  yields  (93  and  90%,  respectively)  of  the 
nitroso-compounds  are  obtained  by  the  action  of 
aqueous  sodium  nitrite  on  a  solution  of  thymol  or  its 
methyl  ether  in  alcohol-water-acetic  acid.  The 


ethers  of  carvacrol  and  o-cresol,  and  anisole  yield  no 
nitroso-derivatives  and  the  reaction  thus  forms  the 
basis  for  the  approximate  determination  of  thymol  in 
carvacrol;  it  is  shown  that  carvacrol  obtained  from 
sodium  cymenesulphonate  contains  no  thymol,  the 
sulphonic  acid  group  entering  exclusively  the  position 
ortho  to  the  methyl  group.  J.  W.  Baker. 

Direct  introduction  of  substituents  in  aromatic 
mercaptans.  T.  van  Hove  (Bull.  Acad.  roy. 
Belg.,  1927,  [v],  13,  206—224;  cf.  this  vol.,  555). — 
Attempts  to  brominate  p-thioeresol  in  carbon  tetra¬ 
chloride  solution  were  unsuccessful,  the  resulting 
product  being  di-p-tolyl  disulphide,  m.  p.  45-2°, 
converted  into  p-nitrobenzoic  acid  by  dilute  nitric 
acid.  Under  similar  conditions  p-methylthioltoluene 
yields  3  -  bromo  -  4  -  methylthioltoluene,  m.  p.  —16°, 
b.  p.  275—275-5°,  1-4696.  Proof  of  the  con¬ 

stitution  of  this  compound  is  afforded  by  the 
preparation  of  the  same  substance  from  the  corre¬ 
sponding  mercaptan  obtained  from  3-bromo-p-tolu- 
idine  by  Leuckart’s  method  (A.,  1890,  603).  Oxid¬ 
ation  with  acid  permanganate  gives  3-bromo-4:-melhyl - 
sulphonyltoluene,  m.  p.  99 — 100°,  and  3-6rorao-4- 
methylsulphonylbenzoicacid,  m.  p.  202 — 203°.  Bromin- 
ation  of  thioaiiisole  in  carbon  disulphide  solution 
results  in  the  formation  of  the  additive  compound, 
C6H4Br-SMeBr2,  m.  p.  90 — 91°,  which  is  readily 
hydrolysed  to  form  p-bromophenylmethylsulphoxide, 
m.  p.  83°,  previously  described  (loc.  cit.).  Bromin- 
ation  of  p-bromothioanisole  in  carbon  tetrachloride 
solution  at  the  b.  p.  gives  a  di&romo-derivative,  m.  p. 
48°,  oxidised  by  acid  potassium  permanganate  to  the 
corresponding  sulphone,  CeH3Br2-S02Me,  m.  p.  121 — 
122°.  A-Metkylthiolphenetole,  ra.  p.  21-5°,  b.  p.  250 — 
251°,  is  prepared  by  treating  the  corresponding 
mercaptan,  obtained  from  p-phenetidine  by  Leuckart’s 
process,  with  methyl  sulphate.  Bromination  in 
carbon  tetrachloride  solution  yields,  among  other 
products  as  yet  unidentified,  2-bromoA-methylthiol- 
phenetole,  m.  p.  17-4°,  b.  p.  301 — 302°,  d't‘  1-4454.  The 
constitution  of  this  compound  is  established  by  its 
preparation  from  the  corresponding  mercaptan 
obtained  from  2-bromo-p-phenetidine. 

J.  S.  Carter. 

Relative  directive  powers  of  groups  of  the 
forms  RO  and  RR'N  in  aromatic  substitution. 
VI.  Nitration  of  m-  and  p-chlorobenzyl  ethers 
of  guaiacol.  A.  E.  Oxford  and  R.  Robinson 
(J.C.S.,  1927,  2239 — 2244). — The  directive  powers  of 
substituted  benzyloxy-groups  are  studied  by  putting 
them  separately  in  competition  with  methoxyl,  and 
it  has  been  shown  that  the  directive  powers  of  the  m- 
and  p-nitrobenzyloxy-groups  are  approximately  equal 
(67;  MeO=100  ;  A.,  1926,  397).  By  the  nitration 
of  ra-  and  p-ehlorobenzyl  ethers  of  guaiacol,  and 
analysis  of  the  products,  which  behave  thermally  as 
binary  mixtures,  it  is  now  found  that  the  ra-chloro- 
benzyloxy-group  has  the  directive  power  69,  and 
p-chlorobenzyloxy-  82.  The  close  approach  of  the 
directive  power  of  ra-chlorobenzyloxy-  to  that  of 
ra-nitrobenzyloxy-  shows  that  the  electron  affinity  of 
chlorine  is  almost  as  strong  as  that  of  the  nitro-group, 
whilst  the  higher  value  for  p-cblorobenzyloxy-  is 
interpreted  as  being  due  to  conjugation.  The 
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following  were  prepared  :  2-m- cMorobenzyloxyanisole, 
in.  p.  46 — 47°,  b.  p.  207 — 208°/15  mm.;  4-raJro-2-m- 
chlorobenzyloxyanisole,  m.  p.  129 — 130-5° ;  5 -nitro- 
2-m-chlorobenzyloxyanisole,  m.  p.  121° ;  2-p -chloro- 

benzyloxyanisole,  m.  p.  70°  (a  crystallographic 
description  is  given) ;  4:-nitro-2-p-chlorobenzyloxy- 
anisole,  m.  p.  115 — 117°;  o-nitro-2-p-cMorobenzyloxy- 
anisole,  in.  p.  120 — 120-5°  (crystals  described).  The 
nitration  product  of  2-?»-chlorobenzyloxyanisole  con¬ 
tains  41%  and  that  of  2-p-chlorobenzyloxyanisole 
45%  of  the  5-nitro-isomeride.  The  m.  p.  of  mixtures 
of  the  4-  and  5-nitro-isomerides  in  each  case  are  given. 

W.  J.  Powell. 

Chlorination  of  creosol.  W.  Qvist  [with  G. 
Wuk]  (Ber.,  1927,  60,  [B],  1847— 1850).— Creosol, 
dissolved  in  glacial  acetic  acid,  is  converted  by 
chlorine  in  the  dark  or  in  diffused  daylight  at  20 — 25° 
into  2:5:  Q-trichlorocreosol,  m.  p.  130 — 131°,  which, 
in  alcoholic  solution,  can  readily  be  titrated  with  alkali 
hydroxide  in  the  presence  of  phenolphthalein. 
Further  chlorination  at  100°  affords  pentachloro- 3  :  4- 
diketotetrahydrotoluene  (anhydrous,  monohydrate,  and 
dihydrate,  m.  p.  86 — 88°).  H.  When. 

Fission  of  the  methylenedioxy-group.  E. 
SpaTh  and  H.  Quietensky  (Ber.,  1927, 60,  [J3],  1882 — 
1890). — With  the  object  of  elucidating  the  most 
promising  conditions  for  the  removal  of  the  methylene¬ 
dioxy-group  from  methylene  ethers  with  the  sub¬ 
sequent  isolation  of  the  dihydroxybenzene  thereby 
produced,  the  behaviour  of  piperonylie  acid,  pyro- 
catechol  methylene  ether,  and  dihydrosafrole  has  been 
investigated.  The  action  of  concentrated  acids  on 
these  compounds  gives  complex  condensation  pro¬ 
ducts  of  the  liberated  formaldehyde  and  phenolic 
substance.  It  is  therefore  necessary  to  conduct 
operations  in  the  presence  of  a  compound  which  reacts 
more  readily  than  the  liberated  o-dihydroxybenzene 
with  formaldehyde.  For  this  purpose  phloroglucinol 
may  be  replaced  by  the  cheaper  resorcinol  or  phenol. 
Methylene  ethers  of  phenolic  bases  may  be  hydrolysed 
by  treatment  with  sulphuric  acid  (d  1-39)  at  100°  in 
the  presence  of  phloroglucinol  or  resorcinol.  If  the 
methylene  ether  and  the  fundamental  phenol  are  only 
slowly  sulphonated  at  the  ordinary  temperature,  the 
change  can  frequently  be  effected  by  concentrated 
sulphuric  acid  with  addition  of  phloroglucinol, 
resorcinol,  or  phenol.  If  these  methods  give  poor 
yields  it  is  advisable  to  try  the  effect  of  fuming  hydro¬ 
chloric  acid  at  100 — 130°  in  a  scaled  tube  in  the 
presence  of  phenols  which  combine  with  formaldehyde. 
In  the  absence  of  other  groups  capable  of  reacting  with 
magnesium  methyl  iodide,  the  methylenedioxy- 
compound  may  be  transformed  by  the  Grignard 
reagent  into  the  monoethyl  ether,  which  is  subse¬ 
quently  hydrolysed  by  hydriodie  acid.  H.  When. 

Photoactivity  of  cholesterol.  J.  Stritesky 
(Biochem.  Z.,  1927,  187,  388— 397).— Ultra-violet 
rays  have  a  much  stronger  effect  on  cholesterol  than 
-X-rays  and  the  latter  are  a  little  stronger  than  sun¬ 
light.  The  photo-activity  is  due  to  the  production 
from  cholesterol  in  the  presence  of  oxygen  of  a  volatile 
substance  and  is  probably  dependent  on  the  presence 
of  the  double  linking,  since,  whereas  cholesterol 
and  its  stearate  and  benzoate  are  photo-activated, 


cholesterol  dibromide  is  not.  The  effect  increases 
with  rise  in  temperature,  cholesterol  at  temperatures 
above  its  m.  p.  showing  photo-activity  without 
irradiation  due  to  spontaneous  oxidation. 

P.  W.  Clutterbuck. 

Phosphorus  derivatives  of  sterols.  H.  von 
Euler  and  A.  Bernton  (Ber.,  1927,  60,  [J3],  1720 — 
1725). — Cholesterol  is  converted  by  successive  treat¬ 
ments  with  phosphorus  trichloride  and  water  into 
cholesteryl  phosphite,  m.  p.  158 — 159°  ( aniline  salt, 
C33H52NP03,  m.  p.  170°),  transformed  by  bromine 
into  the  dibromo-co mp o u nd ,  m.  p.  148°,  also  obtained 
by  brominating  cholesterol  and  treating  the  product 
with  phosphorus  trichloride.  Acetic  anhydride  con¬ 
verts  tbe  ester  into  cholesteryl  acetate,  m.  p.  114°. 
Cholesterol  and  phosphoryl  chloride  in  benzene  afford 
dicholesteryl  phosphate,  m.  p.  195 — 199°,  which  is 
also  obtained  when  phosphoryl  chloride  is  added  to 
an  equivalent  quantity  of  cholesterol  in  pyridine.  If, 
however,  a  solution  of  cholesterol  in  pyridine  is  slowly 
added  to  the  chloride  in  the  same  solvent  and  the 
product  is  treated  with  water,  monocholesteryl  phos¬ 
phate,  m.  p.  195 — 196°,  is  produced.  The  latter  ester 
is  precipitated  from  alcoholic  solution  by  cadmium 
chloride ;  its  sodium  salt  is  described.  H.  Wren. 

Action  of  phosphorus  pentabromide  on  the 
isomeric  p-methoxyphenylethyl  alcohols.  J.  B. 
Shoesmith  and  It.  J.  Connor  (J.C.S.,  1927,  2230— 
2234). — With  phosphorus  pentabromide  in  benzene 
solution  tbe  isomeric  p-methoxyphenylethyl  alcohols 
give  nuclear-brominated  derivatives  of  the  expected 
p-methoxyphenylethyl  bromides,  tbe  orientation  of 
which  has  been  proved  by  elimination  of  hydrogen 
bromide  and  subsequent  oxidation  to  the  corre¬ 
sponding  bromomethoxybenzoic  acid,  p-o -Methoxy- 
phenyletfiyl  alcohol,  b.  p.  130 — 131°/11  mm.,  prepared 
from  o-bromoanisole  (Grignard,  A.,  1905,  i,  593; 
Shoesmith  and  Connor,  this  vol.,  962)  yields  ^-o-bromo- 
2-methoxyphenylethyl  bromide,  m.  p.  55°,  b.  p.  160 — 
165°/12  mm.  :  p - m -meihoxyphenykthyl  alcohol,  b.  p. 
135— 137°/12  mm.,  affords  $-6-bromo-3-methoxyphenyl- 
elhyl  bromide,  b.  p.  163 — 165°/13  mm. ;  B-p-methoxy- 
phenylethyl  alcohol,  b.  p.  138 — 140°/11  mm.,  m.  p. 
24°,  gives  $-3-bromoA-methoxyphenylethyl  bromide, 
b.  p.  187 — 188°/19  mm.,  with  excess  of  phosphorus 
pentabromide,  whilst  with  a  limited  quantity, 
P  p-methoxyphenylethyl  bromide,  b.p.  130 — 131°/11  mm., 
is  obtained.  All  these  bromides  are  non-pungent  and 
non-lachrimatory.  p-Phenylethylamine  with  nitrous 
acid  in  hydrochlorie  acid  solution  gives  considerable 
quantities  of  p-phenylethyl  chloride,  whilst  with 
nitrous  acid  in  sulphuric  acid  solution  poor  yields 
of  the  alcohol  are  obtained.  m-Methoxybenzaldehyde 
with  nitromethane  and  alkali  yields  m-methoxy -u- 
nitrosiyrene,  light  yellow,  m.  p.  93 — 94°,  which  on 
treatment  with  zinc  dust  and  acetic  acid  affords 
m-methoxyphenylacetaldoxime,  m.  p.  92-5 — 93°.  Re¬ 
duction  of  the  latter  by  means  of  sodium  amalgam 
yields  a  small  quantity  of  p-m-methoxyphenylethyl- 
amine,  but  this  substance  is  more  readily  prepared  by 
the  method  of  Haworth,  Perkin,  and  Rankine  (A-, 
1924,  i,  1098).  A  trustworthy  method  for  the  prepar¬ 
ation  of  o-methoxybenzaldehyde  from  salicylaldehyde 
is  described.  W.  J.  Powell. 
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Reactions  of  sodium  compounds  of  aromatic 
ketones.  I.  Synthesis  of  triarylcarbinols  and 
of  triarylmethane  dyes.  E.  H.  Rodd  and  F.  W. 
Ldtch  (J.C.S.,  1927,  217 4 — 2 178) . — pp ' -Tetram  e  thy  1- 
diaminobenzophenone  (Michler’s  ketone)  reacts  with 
sodium  in  an  inert  solvent  to  form  a  sodio-compound, 
which  in  turn  reacts  with  aromatic  chloro-compounds, 
if  these  are  concurrently  added,  to  give  the  sodium 
salt  of  a  triarylcarbinol.  The  reaction  constitutes  a 
new  synthesis  of  triarylcarbinols  and  of  dyes  from 
them.  Michler’s  ketone  in  this  way  affords  the 
following  substances  :  from  chlorobenzene,  pp'-tetra- 
methyldiaminotriphenylcarbinol ;  from  o  -  chloro- 
toluene,  pp'-tetramethyldiaminodiphenyl-o-tolylcarbinol, 
m.  p.  132-5°,  and  in  presence  of  toluene,  pp '-telra- 
methyldiaminodiphenylbenzylcarbinol  (see  following 
abstract),  m.  p.  190°  [basification  of  the  oxalate  of 
the  former  substance  with  ammonia  yields  pp '-tctra- 
methyldiaminodiphenyl-o-tolylmethylamine,  m.  p.  163°, 
and  reduction  with  zinc  and  2Z7-hydrochloric  acid 
yields  pp'-tetramethyldiaminodiphenyl-o-tolylmeth- 
ane,  m.  p.  102°  (cf.  Noelting  and  Saas,  A.,  1913,  i, 
522;  Noelting  and  Gerlinger,  A.,  1906,  i,  607)];  from 
4-ehloro-ra-xylene,  ■pp'-tetramethyldiaminodiphenyl- 
mA-xylylcarbinol,  m.  p.  145°;  from  p-chloroanisole, 
pp'-tetramethyldiaminodiplienyl-p-anisylcarbinol,  m.  p. 
153°;  from  p-chloronaphthalene,  pp ' -lelramethyldi- 
aminodiphenyl-fi-naphlhylcarbinol,  m.  p.  181° ;  from 
a-chloronaphthalene,  pp'-telramethyldiaminodiphenyl- 
a-yiaphthylcarbinol,  m.  p.  167°  (basification  of  the 
oxalate  with  ammonia  gives  pp' -tetr amethyldiamino- 
diphenyl-a-naphthylmethylamine,  m.  p.  186°).  The 
sodto-compound  of  pp'-tetraethyldiaminobenzophen- 
one  reacts  with  (3-chloronaphthalene  to  afford  pp'- 
tetraethyldiamino-$-naphlhylcarbinol,  m.  p.  177°.  The 
carbinols  form  green  salts  with  acids  which  dye  tannin- 
mordanted  cotton  bright  green  shades. 

G.  A,  C.  Gough. 

Reactions  of  sodium  compounds  of  aromatic 
ketones.  II.  Their  reaction  with  methyl  and 
methylene  groups  and  their  products  of  decom¬ 
position.  E.  H.  Rodd  and  F.  W.  Linch  (J.C.S., 
1927,  2179 — -2188). — A  toluene  solution  of  Michler’s 
ketone  reacts  with  sodium  to  give  pp'-tetramethyl- 
diaminodiphenylbenzylcarbinol  (preceding  abstract) 
and  Michler’s  hydrol  together  with  small  amounts  of 
p-dimethylaminobenzoic  acid,  hexamethyltriamino- 
tripkenylcarbinol,  and  dimethylaniline.  This  new 
type  of  reaction  may  be  expressed  : 

2(NMe2-CGHd  )2CO  +2Na +PhMe= 
(NMe2*C6H4)2CH-ONa  +  (NMe2-C6H4)2C(ONa)-CH2Ph. 
Acids  form  blue  salts  with  the  benzylcarbinol  and,  on 
heating,  convert  it  into  (3(3-pp '-tetramethyldiamino- 
diphenylstyrene,  m.  p.  135°.  Oxidation  with  lead 
peroxide  of  the  benzylcarbinol  yields  phenylacetic  acid, 
and  of  the  styrene,  first  a  blue  dye,  then  benzaldehyde. 
By  extension  of  this  reaction  to  substances  containing 
a  methylene  group,  the  following  are  prepared  :  from 
pp'-tetramethyldiaminodiphenylmethane,  odamethyl- 
tdra-aminotetraphenylethanol,  m.  p.  255°,  oxidised  to 
a  violet  dye  by  lead  peroxide  and  converted  by  warm 
sulphuric  acid  into  the  corresponding  ethylene,  m.  p. 
314 — 316° ;  from  pp'-tetraethyldiaminobenzophenone 
and  pp ' .  tetramethyldiaminodiphenylmethane,  aa- 
1 :  i'-tetraelhyldiaminodiphenyl-^A  :  4' -tetramethyldi- 


aminodiph&nylethan-a-ol,  m.  p.  228° ;  from  pp'-tetra- 
methyldiaminobenzophenone  and  pp'-tetraethyldi- 
aminodiphenylmcthane,  aa-4  :  4' -letramelhyldiamino- 
diphenyl  -  pp  -  4  :  -  tetraethyldiamincdiphenylethan-o.-ol, 
m.  p.  229 — 230°  (corresponding  ethylene,  m.  p.  212°) ; 
from  acenaphthene  and  Michler’s  ketone,  4  :  4 '-tetra- 
methyldiaminodiphenylace’naphthenylcarbinol,m.  p.  232° 
(dehydrated  by  boiling  aqueous  hydrochloric  acid 
to  4 : 4:'-tetramethyldiammodiphenylmethyleneacenaphth- 
ene,  m.  p.  209°) ;  from  fiuorene,  4  :  4 ’-tetramethyldi- 
aminodiphenylmethylenefluorene,  m.  p.  239 — 240°. 
The  last  compound  is  formed  by  dehydration  of  the 
carbinol  at  a  stage  in  the  preparation  not  determined. 

Toluene  is  unattacked  when  less  than  1  atomic 
proportion  of  sodium  is  taken  for  the  reaction  with 
Michler’s  ketone  in  toluene  solution,  the  principal 
products  being  Michler’s  hydrol,  p-dimethylamino- 
benzoic  acid,  and  crystal-violet  base. 

G.  A.  C.  Gough. 

[Tetraphenylethane  dyes.]  F.  Kehrmann  (Ber., 
1927,  60,  [jB],  1913— 1914).— The  tetraphenylethane 
dyes  described  by  Wizinger  (this  vol.,  764)  can  readily 
be  formulated  as  quinonoid  di-imonium  or  dioxonium 
salts ;  there  is  no  evidence  in  favour  of  the  carbonium 
structure.  H.  Wren. 

Colour  and  chemical  constitution.  XXI. 
Methyl  derivatives  of  the  phenolphthaleins.  J. 
Moir  (Trans.  Roy.  Soc.  S.  Africa,  1927,  14,  233 — 
236).— Since  the  complete  series  of  bromine  deriv¬ 
atives  of  phenolphthalein  could  not  be  obtained 
(cf.  A.,  1921,  ii,  365),  the  author  has  prepared  and 
examined  ten  of  the  possible  methyl  derivatives,  and, 
in  addition,  phenoltetrahydro-a-naphtholphthalein 
(X  584)  phenolthymolphthalein  (X  578),  phenolcarv- 
acrolphthalein  (X  580),  thymolphthalein  (X  597), 
carvacrolphthalein  (X  601),  pp'-phenol-a-naphthol- 
phthalein  (X  601),  pp'-a-naphtholphthalein  (X  650), 
phenol  -  8  -  hydroxyquinolinephthalein  (X  598),  and 
phenol  -  6  -  iodo  -  o  -  cresolphthalein  (X  576).  All  the 
values  found  for  these  sixteen  compounds  agree 
within  experimental  error  with  the  values  obtained 
by  adding  to  the  number  554  tho  calculated  additive 
value  for  each  substituent  (cf.  A.,  1921,  ii,  6;  1923, 
ii,  108).  Comparison  of  tho  value  of  X  calculated  for 
2  :  3-diethylphenolphthalein  (577)  with  that  observed 
for  phenoltetrahydro-a-naphtholphthalein  (584)  indic¬ 
ates  that  the  effect  of  ring  closure  of  the  two  adjacent 
ethyl  groups  into  the  cydobutane  ring  is  only  +7, 
a  result  in  agreement  with  previous  observations 
on  tho  absorptions  of  dihydroxyxanthhydrol  and 
succinyllluorescein.  Phenol-p-cresolphthalein  shows 
a  band  at  X  563,  phenol-cw-w-xylenolphthalein,  573, 
phenol-as-o-xylenolphthalein,  578,  phenol-p-bromo- 
phenolphthalein,  559,  phenolbromo-o-cresolphthalein, 
570,  phenolbromo-p-cresolphthalein,  569,  phenol-5. - 
m-xylenolphthalein,  572,  phenol-^-cumenolphthalein, 
581,  phenol- p-naphtholphthalein,  570,  broad,  phenol- 
2-a-naphtholphthalein,  612,  whence  the  additive 
effects  appear  to  be,  3-  and  5-methyl-,  11;  3-  and 
5-bromo-,  7 ;  4-methyl,  13 ;  6-methyl-,  7. 

R.  BrightxUan. 

PinaMetic  acid.  O.  Aschan  and  P.  Levy  [with 
H.  Brunotte]  (Ber.,  1927,  60,  [B],  1923—1927).— 
Pinabietic  acid  yields  tetrahydroxyabietic  acid  when 
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oxidised  by  potassium  permanganate  and  tsophthalic 
acid  when  treated  with  warm  nitric  acid.  The  pro¬ 
duction  of  the  tetrahydroxy-acid  establishes  the 
presence  of  a  common  component  in  pinabietic  acid 
and  abietic  acid  from  American  colophony,  whereas 
the  production  of  isophthalic  and  £rans-hoxahydro- 
phthalic  acids  from  the  two  parent  acids  is  evidence 
against  the  presence  of  one  and  the  same  compound 
in  each.  ‘  H.  Wren. 

Manasse’s  ketonic  acid,  C10H18O3,  from  cam- 
phorqfuinone.  M.  Bredt-Savblsberg,  K.  Zaun- 
breciier,  and  L.  Knieke  (Bcr.,  1927,  60,  [j3],  1801 — 
1808 ;  cf.  A.,  1903,  i,  45). — The  ketonic  acid,  G10H,0O3, 
obtained  from  camphorquinone  by  the  method  of 
Manasse  and  Samuel  (he.  oil.)  has  m.  p.  67 — 68° 
(+H20),  b.  p.  150 °/3  mm.  (anhydrous);  the  semi- 
carbazone,  decomp.  220°  and  methyl  ester,  m.  p. 
81 — 83°  (cf.  Gibson  and  Simonsen,  A.,  1925,  i,  919), 
arc  described.  The  ethyl  ester,  b.  p.  115 — 117°/ 
3  mm.,  dn°  1-0382,  n"s  1-46858,  [a]1,!  +38-52°,  yields 
two  isomeric  semicarbazones,  needles  and  leaflets, 
decomp.  216-4°.  The  acid  is  proved  to  be  2  :  2  :  3- 
trimethylcyclohexanA-one-l-carboxylic  acid  (cf.  Gibson 
and  Simonsen,  loc.  cit.)  by  the  ability  of  its  methyl 
and  ethyl  esters  to  yield  henzylidene  derivatives,  b.  p. 
18071-75  mm.  and  150— 155°/0-3  mm.,  respectively, 
thus  proving  the  presence  of  the  -COCHj-  group  in 
the  ring.  Bromination  of  the  anhydrous  acid  in 
chloroform  solution  without  cooling  gives  the  di- 
bromolcetonic  acid,  C10H14O3Br,  m.  p.  158 — 159° 
(decomp.),  whereas  at  0°  the  monobromolactone, 
Cl0H13O3Br,  m.  p.  116 — 117°,  is  obtained,  converted 
by  cold  sodium  carbonate  solution  into  the  substance, 
C10H12O3,  m.  p.  211 — 212°.  2:2:  3-Trimethylc?/cfo- 
hexan-4-ol-l -carboxylic  acid,  m.  p.  (anhydrous)  132 — • 
134°,  prepared  by  reduction  of  the  ketonic  acid  by 
sodium  amalgam  in  the  presence  of  carbon  dioxide, 
is  converted  by  acetic  anhydride  at  140 — 150°  into 
a  mixture  of  the  corresponding  acetyl  derivative, 
C12H20O4,H2O,  m,  p.  85 — 87°,  and  the  anhydride, 
[CsH16(0Ac)-C0]20,  m.  p.  115—116°.  H.  Wren. 

Spectrophotometric  comparison  of  natural 
and  synthetic  thyroxines.  E.  Abderhalden  and 
E.  Rossner  (Z.  physiol.  Chem.,  1927,  169,  223 — 
225). — The  absorption  curves  of  natural  thyroxine 
and  a  commercial  synthetic  preparation  (Hoffman- 
La  Roche)  prepared  by  the  method  of  Harington  and 
Barger  (this  vol.,  358)  appear  to  be  identical. 

A.  WORMALL. 

Suggested  mechanism  of  the  splitting  of  the 

cyclopropane  ring  by  bromine.  B.  H.  Nicolet 
and  H.  8attler  (J.  Amer.  Chem.  Soc.,  1927,  49, 

2066 — 2071). — The  action  of  bromine  on  ethyl  cyclo- 
propane-1  : 1-dicarboxylato  affords  ethyl  2-6ro»zocyelo- 
propane- 1  :  1-dicarboxylale  (I),  b.  p.  135 — 140°/15 
mm.,  and  ethyl  bromo-g-bromoethylmalonate  (II), 
b.  p.  146 — 151°/10  mm,,  neither  of  which  could  be 
obtained  free  from  the  other  by  repeated  fraction¬ 
ation.  The  former  preponderates  when  the  reaction 
is  carried  out  at  a  low  temperature.  Hydrolysis  of 
(II)  with  boiling  aqueous  hydrobromic  acid,  with 
subsequent  treatment  of  the  product  with  silver  oxide, 
affords  ay-dihydroxybutyric  acid,  which  is  also 
obtained  in  the  same  way  from  (I).  It  is  therefore 


concluded  that  (I)  is  the  primary  product  of  the  above 
bromination,  (II)  being  subsequently  produced  from 
(I)  by  the  action  of  the  hydrobromic  acid  liberated. 
Bromination  of  cyclopropane-!  :  1-dicarboxylic  acid 
in  carbon  tetrachloride  in  ultra-violet  light  affords 
bromo- p- bromoethylmalonic  acid.  In  chloroform,  the 
product  is  a  viscous  oil,  which  loses  carbon  dioxide 
on  distillation,  with  formation  of  2-bromocyclopropane- 
\ -carboxylic  acid,  b.  p.  140°/20  mm.  Bromination  of 
ethyl  1  -eyanocycZopropane- 1  -carboxylate  affords  ethyl 
2-bromo-l-cyanocyolopropane-l-carboxylate,  and  ethyl 
a.y-dibro?no-a.-cyanobutyrate,  b.  p.  136 — 140°/11  mm. 
Bromine  is  without  action,  in  ultra-violet  light,  on 
cyanocyclopropane  and  1-eyanocydopropane-l-carb- 
oxylic  acid.  Hypochlorous  and  hypobromous  acids 
and  iodine  monochloride  do  not  react  with  cyclo- 
propane-1  :  1-dicarboxylic  acid  or  1  -cyanocycZopro- 
pane- 1  -carboxylic  acid.  F.  G.  Willson. 

Catalytic  reduction  of  certain  hydrophthalic 
anhydrides.  F.  P.  Mazza  [with  G.  Di  Mase, 

A.  Cal6,  and  A.  Cremona]  (Rend.  Acead.  Sci.  fis.  mat. 
Napoli,  1926,  [iii],  32,  137— 146).— See  this  vol., 
664,  665. 

Nature  of  the  alternating  effect  in  carbon 
chains.  XXI.  Directive  influence  of  the 
groups  -CH2-CH(C02Me)2,  "CH:C(C02Me)2, 

-C(CO,JVIe):CH0,  and  -CHiCH-CHICfCO^e^  in 
aromatic  substitution.  J.  W.  Baker  and  A. 
Eccles  (J.C.S.,  1927,  2125 — 2133). — The  following 
nitrations  were  effected  by  addition  of  the  ester  to 
nitric  acid  (d  1-49;  10  times  the  weight  of  ester)  at 
—  15°  and  the  proportion  of  isomerides  in  the  product 
determined  by  oxidation  to  the  nitrobenzoic  acids  (this 
vol.,  454).  Methyl  benzylmalonate  gave  8%  of  m- 
and  68%  of  p-nitro-derivative ;  methyl  benzylidene- 
malonate,  b.  p.  174 — 177°/15  mm.,  m.  p.  41°,  prepared 
by  the  condensation  of  benzaldehyde  and  methyl 
malonate,  gave  3%  of  m-  and  67%  of  p-nitro-deriv- 
ative  (65%  of  methyl  p-nitrobenzylidenemalonate 
isolated) ;  methyl  atropate  gave  5%  m-  and  55%  p- 
wiro-derivative  (m.  p.  110°) ;  methyl  cinnamylidene- 
malonate  gave  less  than  1%  of  m-  and  40%  of  p- 
nitro-derivative.  Partial  decomposition  of  the  nitra¬ 
tion  product  takes  place  in  the  last  case  unless  the 
nitration  mixture  is  poured  into  alkaline  iee-water, 
the  precipitate  removed  and  rapidly  dried  in  a  vacuum. 
These  results  are  in  agreement  with  the  previous 
observations  (he.  cit.)  as  to  the  propagation  of  the 
m-orienting  effect  of  the  fractional  dipoles  of  the 
carboxyl  groups  through  the  side-chain.  The  follow¬ 
ing  compounds  were  prepared  for  comparative 
purposes  :  methyl  p-nitrobenzylidenemahnate,  m.  p. 
136—137°,  from  p-nitrobenzaldehyde  and  methyl 
malonate;  methyl  m-nitrobenzylidenemahnate,  m.  p. 
99 — 100° ;  methyl  o-nitrobenzylidenemahnate,  m.  p. 
65 — 66° ;  methyl  o-nilrobenzylmahnate ;  m -nitrobenzyl- 
mahnic  acid,  m.  p.  164°  (decomp. ;  amide,  m.  p.  203° ; 
methyl  ester,  oil),  prepared  from  m-nitrobenzyl 
chloride,  methyl  malonate,  and  sodium  methoxide  in 
methyl  alcohol ;  methyl  di-m-nitrobenzylmalonate, 
m.  p.  162 — 162-5°  (by-product  in  the  previous  pre¬ 
paration)  ;  methyl  p-nitrobenzylmalonate,  m.  p.  82-5 — 
83-5°;  methyl  cinnamylidenemalonate,  m.  p.  67  , 
obtained  by  esterification  of  the  acid ;  methyl  m -nitro- 
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cinnamylidenemalonate,  m.  p.  125 — 126°,  prepared  by- 
condensation  of  m-nitrocinnamaldehyde  and  methyl 
malonate ;  methyl  o-nitrocinnamylidenemalonate ,  m.  p.' 
114°;  methyl  ■g-nilrocinnamylidenemalonate,  m.  p. 
146 — 147°.  G.  A.  C.  Gough. 

Diphenyl  series.  VII.  Relative  stability  of 
optically  active  diphenic  acids.  F.  Bell  and 
P.  H.  Robinson  (J.C.S.,  1927,  2234— 2239).— The 
“  obstacle  ”  theory  advanced  to  account  for  the 
asymmetry  of  certain  diphenyl  derivatives  (cf.  this 
vol.,  876)  is  supported  by  new  experiments  on  optic¬ 
ally  active  diphenic  acids.  As  may  be  predicted, 
6-nitrodiphenic  acid,  with  only  three  groups  in  the 
central  position,  is  optically  less  stable  than 
4  :  4'  :  6  :  6'-tetranitrodiphenic  acid,  which  resists 
racemisation  by  boiling  acetic  anhydride  to  a  much 
greater  extent.  d-6-Nitrodiphenic  acid  has 
+65-2°  (c=3-01  in  ethyl  alcohol),  [a]M31  —434°  (c= 
4-73  in  0-426iV-sodium  hydroxide);  Z-6-nitrodiphenic 
acid  has  [a]3161  — 66-4°  (c=4-91  in  ethyl  alcohol), 
+433°  (c=4-69  in  0-261iV-sodium  hydroxide); 
!+dZ-tetranitrodiphenio  acid,  m.  p.  224 — 226°,  has 
Mw  — 138-5°  (c=l-7  in  ethyl  alcohol),  whilst  d-tetra- 
nitro diphenic  acid,  m.  p,  226—227°,  has  [a]w,  +142-3° 
(0-3696  g.  in  20  c.c.  of  ethyl  alcohol).  By  the  action 
of  thionyl  chloride  on  i  6-nitrodiphenic  acid,  the 
Z+dZ-dichloride,  m.  p.  65 — 68°,  [a]^  —209-5°,  is 
obtained.  Attempts  to  resolve  5-nitrodiphenic  acid 
(Schmidt  and  Lumpp,  A.,  1909,  i,  34)  and  2  :  2'-di- 
nitrodiphenyl-4  :  4'-dicarboxylic  acid  were  unsuccess¬ 
ful.  5-Nitrodiphenic  acid  readily  forms  an  anhydride, 
m.  p.  193—195°,  and  with  sulphuric  acid  easily 
undergoes  condensation  forming  6(1)-nitrofluorenone- 

4- carboxylic  acid,  m.  p.  282°,  whilst  4:4':  6'-trinitro- 
diphenic  acid  is  unaSected  by  sulphuric  acid  at  160°. 

5- Nitrofluorenone-4-carboxylic  acid  (Moore  and  Hunt¬ 

ress,  this  vol.,  665)  cannot  be  resolved  by  crystallis¬ 
ation  of  its  morphine  or  quinidine  salts,  this  result 
being  interpreted  as  indicating  that  the  4  :  5-positions 
of  fluorene  are  further  apart  than  are  the  6:6'- 
positions  in  a  diphenic  acid.  2:5: 7 (l)-Trinitro- 
fluorenone-4:-carboxylic  acid,  obtained  by  the  action 
of  nitric  acid  (d  1-5)  at  100°  on  5-nitrofluorenone-4- 
carboxylic  acid,  has  m.  p.  254 — 255°;  the  quinine 
salt  of  4-nitrodiphenic  acid  has  m.  p.  180°  (indef.), 
Mumi  +106-4°,  but  the  liberated  4-nitrodiphenic  acid 
is  inactive.  W.  J.  Powell. 

Constitution  of  acids  formed  by  decomposition 
of  cholic  acid.  W.  Borsche  (Z.  physiol.  Chem., 
1927,  169,  306 — 307). — A  reply  to  the  criticism  by 
Wieland  (this  vol.,  767)  of  a  previous  paper  (Borsche 
and  Frank,  this  vol.,  459).  A.  Worjiall. 

Constitution  of  the  bile  acids.  XII.  Chol- 
arnine,  amides  of  cholic  and  deoxycholic  acids. 
W.  Borsche  and  A.  Schwarz  (Ber.,  1927,  60,  [B], 
1843 — 1846). — Repetition  of  the  work  of  Curtius  (A., 
1906,  i,  400)  and  of  Bondi  and  Muller  (A.,  1906,  i, 
633)  has  confirmed  the  transformation  of  ethyl  cholate 
into  cholylethylurethane,  but  the  conversion  of  the 
latter  substance  into  cholamine  could  not  be  effected 
and  the  identity  of  the  latter  compound  appears 
insufficiently  established.  The  following  derivatives 
of  cholic  acid  have  been  prepared  by  shaking  freshly- 
prepared  cholazide  in  aqueous  suspension  with  the 


requisite  amine;  amide  (+3H20),  m.  p.  136°,  re¬ 
solidifying  at  180°  and  again  melting  at  220° ;  methyl - 
amide  (+H20),  m.  p.  186°;  dimeihylamide,  m,  p. 
179°;  eihylamide,  m.  p.  159°;  propylamide,  m.  p. 
146°;  allylamide,  m.  p.  144°;  benzylamide,  m.  p. 
240°;  piperidide,  m.  p.  246°.  Deoxycholamide,  m.  p. 
186°  after  softening  at  162°,  deoxycholmethylamide, 
m.  p.  168°,  and  deoxycholdimethylamide,  m.  p.  203°, 
are  described.  H,  Wren. 

Tautomerismin  the  phthalonic  and  phthalide- 
carboxylic  acid  series.  A.  Cornillot  (Ann.  Chim., 
1927,  [x],  7,  275—313,  and  8,  120—205;  cf.  this  vol., 
562). — The  relations  between  phthalonic  acid  and  its 
anhydride  and  their  derivatives  and  compounds  of 
the  phthalidecarboxylic  acid  series  afford  little 
evidence  of  tautomerism  or  of  the  existence  of  desmo- 
tropic  mixtures  of  isomerides.  Throughout  this  series 
of  compounds  each  grouping  of  substituents  appears 
to  involve  a  characteristic  redistribution  of  the  affinity 
capacities  and  in  any  reaction  a  new  and  independent 
distribution  takes  place.  This  behaviour  is  attributed 
to  the  unstable  nature  of  the  linkings  of  the  carbon 
atom  occupyi n't  the  a-position  with  respect  to  the 
aromatic  ring,  this  quaternary  lactonic  carbon  being 
surrounded  by  saturated  radicals,  and  also  to  the 
strong  residual  affinity  of  the  ketonic  oxygen.  In 
consequence,  compounds  of  this  series  cannot  saturate 
their  affinity  capacities  in  either  the  ketonic  or  the 
lactonic  structure.  The  complex  affinities  of  the 
keto-lactonic  system  lead  the  authors  to  propose 
partial  valency  formulae  (cf.  Skraup,  A.,  1919,  i,  598), 
which  are  non-rigid  and  indicate  the  energy  conditions 
of  the  linkings. 

Oxidation  of  tetralin  in  aqueous  suspension  at  64 — 
68°  by  addition  of  potassium  permanganate  affords 
only  56%  (cf.  von  Braun  and  Braunsdorf,  A.,  1924, 
i,  48)  of  the  theoretical  yield  of  phthalonic  acid,  m.  p. 
148 — 149°  (hydrate,  +2H20,  m.  p.  37°).  The  acid 
is  dibasic  with  thymol-blue,  phcnolphthalein,  or 
litmus  as  indicators,  but  only  monobasic  with  methyl- 
orange  (cf.  Tcherniac,  A.,  1898,  i,  263;  1917,  i,  33). 
Anomalies  observed  in  the  dissociation  of  phthalonic 
acid  in  aqueous  solution  are  attributed  to  anomalies 

X)(0H)-C02- 

in  the  mobility  of  the  ions  G6H4<^  '>()  and 

C1  H  —  O-O*  CO 

6  4/n  ,  tho  structure  of  tho  monobasic  ion 

CO  C02- 

affording  an  explanation  of  the  weakness  of  the  acid 
(+=9  X 10~5)  as  compared  with  benzoic  acid.  It  is 
suggested  that  the  increased  conductivity  observed 
by  Boeseken  (A.,  1921,  i,  844)  on  addition  of  boric 
acid  is  due  to  hydration  and  formation  of  boric  acid 
complexes  with  the  neutral  molecule  only  of  phthalonic 
acid,  the  proportion  of  neutral  molecules  decreasing 
as  the  dilution  increases.  In  view  of  the  readiness 
with  which  phthalonic  acid  undergoes  hydration,  no 
conclusions  as  to  the  structure  of  the  anhydrous  acid 
can  bo  reached  from  the  reactions  of  phthalonic  acid 
in  aqueous  solution.  With  hydroxylamine  in  neutral 
aqueous  solution  phthalonic  acid  appears  to  afford 
first  an  oxime  hydrate, 

C02H-C6H4,C(0H)(NH-0H),C02H,  which  is  unstable 
and  affords  phthalic  acid  derivatives  by  loss  of 
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carbon  dioxide.  The  corresponding  oxime  acetate, 
C02H-C6H4-C(0Ac)(NH-GH)-C02H,  obtained  in  cold 
acetic  acid*  decomposes  at  100°  into  phthalimide, 
water,  acetic  acid,  and  carbon  dioxide,  but  no  phthal¬ 
imide  was  observed  in  the  decomposition  of  Graebe 

and  Triimpy’s  anhydro-oxime,  ^ 

(A.,  1898,  i,  318).  In  alkaline  solution  the  latter 
oxime  afforded  phthalamic  acid,  for  which  a  theor¬ 
etical  explanation  is  offered.  With  hydroxylamine 
hydrochloride  and  sodium  acetate  in  acetic  acid  at 
100°,  phthalonic  acid  affords,  in  addition  to  the 
anhydro-oxime,  a  little  of  a  neutral  substance  sub¬ 
liming  at  250°,  C22H1407N4  or  C22H,e07N4.  Dehydra¬ 
tion  of  the  oxime  hydrate  with  cold  acetic  anhydride 
yields  o-cyanobcnzoic  acid;  dehydration  at  20°  also 
affords  the  nitrile,  and  it  is  suggested  that  an  unstable 
oxime,  C02H-CgH4-C(N-0H)-C02H,  forms  an  inter¬ 
mediate  stage  in  all  cases,  the  anti-iorm.  of  which 
readily  cyclises  to  the  known  anhydro-oxime,  the 
syn-iorm.  of  which  affords  the  nitrile  at  20°,  or 
phthalamic  acid  at  0°.  Formation  of  phthalamic  acid 
from  the  anhydro-oxime  at  100°  is  attributed  to 
simple  oxidation  of  the  phthalonic  acid  by  hydroxyl- 
amino. 

Phthalonic  anhydride,  m.  p.  190—191°  (decomp.), 
is  best  obtained  by  dehydration  of  the  acid  with 
acetyl  chloride.  Using  acetic  anhydride,  the  reaction 
product  may  contain,  according  to  the  duration  of 
heating,  up  to  50%  of  a-acetoxyphthalide- a- carboxylic 
acid,  decomp.  180°,  also  obtained  by  suspending- 
phthalonic  anhydride  in  glacial  acetic  acid;  it  is 
decomposed  by  water  or  alcohol  into  phthalonic 
acid  and  acetic  acid  or  ethyl  acetate.  With  aniline 
it  forms  a  salt,  m.  p.  185°,  but  no  anilide ;  from  the 

/C(OAc)-COCl 

chloride,  C6H4/  >0  ,  m.  p.  112°,  the  ethyl, 

'CO 

m.  p.  110°,  and  methyl,  m.  p.  112°,  esters  are  obtained. 
On  prolonged  contact  with  acetic  anhydride,  phthalonic 
anhydride  affords  aa -diacetoxyhomophthalic  anhydride, 
m.  p.  240°  (decomp.),  a  reaction  which  is  attributed  to 
the  residual  affinity  of  the  carbonyl  oxygen  in  presence 
of  electronegative  groups.  With  phosphorus  penta- 
chloride  in  toluene,  phthalonic  anhydride  affords 

a.  -ehlorophthalide  -  tx  -  carboxyl  chloride,  m.  p.  70°, 
hydrolysed  in  moist  air  to  a.-chlorophthalide-<x-carb - 
oxylic  acid,  m.  p.  132 — 133°.  The  methyl  ester  has 
m.  p.  92°,  the  ethyl  ester,  m.  p.  48°,  b.  p.  164°/5  mm., 
and  the  anilide,  in,  p.  137-5°.  With  aluminium 
chloride  in  benzene,  the  ethyl  ester  affords  ethyl 
oi-phenylphthalide-a-carboxylate,  m.  p.  70°,  together 
with  a  little  benzhydrol-o-earboxylic  acid,  which  on 
hydrolysis  with  alcoholic  potassium  hydroxide  yields 
a-phenylphthalide.  The  methyl  ester  similarly 
affords  methyl  a-phenylphthalide-ce-carboxylate,  an  oil, 

b.  p.  275°/9  mm.  (decomp.).  These  reactions  support 
the  lactone  structure  for  the  acid  and  its  derivatives. 
Further  support  for  this  structure  is  afforded  by  the 
formation  of  the  racemic,  m.  p.  188°,  and  inactive, 
m.  p.  158°,  forms  of  ethyl  bis-a-phthalide-cc-carboxylate, 

G(C02Et)-~l 

by  the  action  of  zinc  methyl 
a-chlorophthalide-a-carboxylate  in 


C0H„. 


.  r  tt  ^co-coa 

o0ja4^Cq.c1 


toluene  at  30°;  the  inactive  form  is  also  obtained 
with  zinc  ethyl  iodide.  On  hydrolysis  with  alcoholic 
potassium  hydroxide,  both  isomerides  afford  phthal¬ 
onic  acid  and  phthalide- a-carboxylic  acid. 

The  foregoing  facts  indicate  a  lactone  structure  for 
phthalonic  acid,  but  the  formation  of  ct-ehloro- 
phthalide-a-carboxylic  acid  (III)  from  phthalonic 
anhydride  (I)  involves  the  opening  of  the  glutaric 
ring  : 

XC1-COC1 

‘<o£° 

(I.)  (II.)  (III.) 

possibly  an  unstable  intermediate  chloride  (II)  is  first 
formed  (cf.  Haller  and  Guyot,  A.,  1900,  i,  170).  The 
formation  of  a-ehlorophthalide-a-carboxyl  chloride 
from  phthalonic  acid  is,  however,  more  easily  inter¬ 
preted  on  the  basis  of  a  ketonic  structure  for  phthal¬ 
onic  acid.  The  authors  propose  the  term  “  meso- 
merism  ”  for  the  structural  relationships  of  this  type, 
and  structural  formulae  involving  partial  valencies 
are  proposed  for  the  chlorophthalidecarboxylie  deriv¬ 
atives  (IV),  phthalonic  acid  (V),  and  phthalonic 
anhydride  (VI) : 


C4H4 


IOR 

C02II 

!=0 

X'-O 

IO-C1 

), 

CoH/V 

TX)-OH 

(V.) 

«<tr 

(VI.) 


>° 

00 

iodide  on  ethyl 


Phthalonic  dianilide,  m.  p.  217 — 218°,  affords  with 
phenylcarbimide  a  derivative, 

CO<^f>C<co.NHph  HPh  (VII),  m.  p.  203-5°. 

Phthalonanilic  acid,  m.  p.  180°,  is  readily  obtained 
by  the  action  of  phenylcarbimide  on  phthalonic  acid 
in  ether.  With  aniline  in  alcoholic  solution  it  affords, 
in  addition  to  the  dianilide,  a  colloidal  acidic  sub¬ 
stance  (N,  8%),  which  is  possibly  a  polymeric  form 
of  the  anil  of  phthalonanilic  acid, 
[C02H-C6H4-C(NPh)-C0-NHPh]n,  a  reaction  which 
would  indicate  that  phthalonanilic  acid  can  react  in 
the  ketonic  form,  the  predominating  reactivity  being, 
however,  lactonic.  The  dianilide  is  also  obtained 
when  phthalonanilic  acid  is  warmed  with  60%  acetic 
acid  containing  a  little  hydrochloric  acid.  On 
alkaline  hydrolysis  a-chlorophthalide-a-carbanilide 
readily  affords  phthalonanilic  acid ;  the  reverse 
reaction  takes  place  with  thionyl  chloride  in  benzene, 
a  part  of  the  phthalonanilic  acid  undergoing  dehydra¬ 
tion  to  JV-phenylphthalonimide,  m.  p.  218-5°.  This 
result  indicates  that  the  constitution  of  phthalon¬ 
anilic  acid  is  intermediate  between  the  lactonic  and 
the  ketonic  structures,  and  supports  a  valency 
formula  (VIII).  The  analogous  dynamic  structure 

CO-NHPh 
,0—0 
c6h/  )< 

XXhOH 

(vm.) 

for  a-ehlorophthalide-a-carbanilide  is  further  sup¬ 
ported  by  the  formation  from  this  substance,  under 
the  influence  of  alcoholic  pyridine,  of  1'7-phenyl- 


CO-NHPh  * 

N-OH 

c‘b<F 

2 

(DC.) 
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pjhthalonimide.  With  hydroxylamine  in  neutral 
alcoholic  solution  phthalonic  acid  affords  only  neutral 
products  (the  normal  ketoxime, 

prr/  N  H)-CO  NHPh  ,  .  ,  ,  . 

qq  jj  j  being  tiiereiore  absent), 

an  oxime,  m.  p.  168°,  which  dissolves  in  dilute  potass¬ 
ium  hydroxide,  and  on  hydrolysis  with  hydrochloric 
acid  affords  phthalic  acid,  aniline,  and  ammonia, 
together  with  a  smaller  amount  of  a  substance,  m.  p. 
168°,  for  which  the  structure  (IX)  is  proposed.  The 
oxime,  m.  p.  168°,  is  evidently  a-hydroxylamino- 
phthalide-a-carboxyanilide.  Both  substances  are  also 
formed  from  hydroxylamine  and  phthalonanilic  acid 
in  aqueous  solution,  but  not  in  alcoholic  solution  or 
with  excess  of  hydroxylamine.  With  excess  of 
phthalonanilic  acid  no  oxime  is  formed,  but  the 
substance,  m.  p.  168°,  accompanied  by  a  little 
phthalanil;  the  latter  substance  is  formed  in  about 
50%  yield  in  60%  acetic  acid.  Since  the  reaction 
medium  is  without  dehydrating  properties,  the 
appearance  of  phthalanil  suggests  that  the  phthalon¬ 
anilic  acid  has  reacted  in  its  ketonie  form, 
0GH,rC-C0-NHPh 
COON 

With  semicarbazide  in  aqueous  or  alcoholic  solution 
phthalonanilic  acid  affords  no  definite  substance ;  in 
acetic  acid  a-scmicarbazidophthaUde-a-carbonanilide, 
decomp,  at  180°,  and  an  acidic  substance,  m.  p.  250° 
(decomp.),  possibly  the  semicarbazone, 
C02H-CcH4-C(C0-NHPh):N-NH-C0-NH^  are  formed. 

Methyl  hydrogen  phthalonate,  G02Mc^ 

m.  p.  94°,  in  aqueous  solution  is  a  moderately  strong 
acid  (l£'=T36x  1(H),  probably  having  the  structure 
002H-C6HpC(OH)2-C02Mc,  analogous  to  the  hydrate 
of  phthalonic  acid.  With  semicarbazide  it  affords  a 
normal  semicarbazone,  m.  p.  200°  (decomp.),  together 
with  traces  of  methylphthalazonecarboxylate,  m.  p. 
207°;  the  latter  is  obtained  quantitatively  by  the 
action  of  hydrogen  chloride  in  methyl  alcohol  on 
the  semicarbazone  and  its  formation  establishes  the 
ketonie  structure  of  the  semicarbazone.  Acetic 
anhydride  at  100°,  however,  converts  the  ester  into 
methyl  a-aeetoxyphthalide-a-carboxylate,  m.  p.  112°, 
and  thionyl  chloride  and  phosphorus  pentachloride 
give  almost  quantitative  yields  of  the  corresponding 
a-chlorophthalidccarboxylic  ester,  reactions  indicat¬ 
ing  a  lactonic  structure  for  the 
y02Mo  hydrogen  ester.  The  dynamic 
G — O- —  structure  (X),  involving  a  mobile 

C8Ht<  (X.)  hydroxyl  group,  is  proposed. 

'CO  OH  Methyl  a  -  methoxyphthalide  -  a  - 

carboxylate,  m.  p.  66°,  obtained 
by  the  action  of  methyl  iodide  on  silver  phthalonate 
with  phosphorus  pentachloride  in  toluene,  affords 
methyl  a-chlorophthalide-a-carboxylate  and,  with 
semicarbazide,  methyl  phthalazonecar  boxy  late. 
Potassium  methoxide  in  ethereal  solution  converts 
the  lactonic  ester  into  methyl  phthalonate, 

C()2Me-  C(;H,,  'CO'  C 02Me ,  which  does  not  crystallise  at 
—15°,  affords  a  normal  semicarbazone,  m.  p.  250° 
(decomp.),  and  with  phosphorus  pentachloride  in 
toluene  is  converted  into  methyl  aa-dichlorohomo- 
phthalate.  Esterification  of  phthalonic  acid  in  pres¬ 
ence  of  hydrogen  chloride  at  0°  affords  an  uncrystallis- 


able  oil,  which  by  the  action  of  semicarbazide  is  shown 
to  be  a  mixture  of  the  neutral  lactonic  and  ketonie 
esters.  In  alcoholic  solution  in  presence  of  sulphuric 
acid  methyl  a-chlorophthalide-  a-carboxylate  affords 
only  the  neutral  lactonic  ester,  and  there  is  no  evidence 
that  the  lactonic  and  ketonie  esters  are  to  be  regarded 
as  desmotropic  forms.  R.  Brightman. 

Action  of  aminoacetals  on  phenols.  II.  O. 
Hinsberg  and  R.  Meyer  (Ber.,  1927,  60,  [B],  1914 — 
1916). — The  product  of  the  action  of  aminoacetal 
on  gallic  acid,  regarded  previously  as  r-p-amino-a- 
hydroxy-a-carboxytrihydroxyphenylethane  (A.,  1923, 
i,  556),  is  shown  to  be  the  anhydride  of  2 -$-amino- 
cL-hydroxyethylgallic  acid, 

(OH),CfiH<CH(C^  WHz)  >0 ;  the  hydrochloride, 

m.  p.  288°,  and  the  acetyl  derivative, 
m.  p.  173 — 174  ,  are  described.  Gallic  acid  and 
methylaminoacetal  similarly  afford  the  anhydride  of 
2-^-methylamino-a-hydroxyethylgallic  acid  [hydrochlor¬ 
ide,  m.  p.  275 — 276°;  acetyl  derivative,  C18HlflOsN, 
m.  p.  172 — 173  ).  Pyrogallol  is  converted  by 
successive  treatments  with  concentrated  sulphuric 
acid  and  aminoacetal  into  the  anhydride  of  3:4:5- 
trihydroxy- 2  -  p  -  amino  -  a  -  hydroxyethylbenzenesidphonic 
acid  ( hydrochloride ,  +1-5H20).  H.  Wren. 

Structure  of  the  condensation  products  of 
o-phthalaldehydic  acids  with  phenols  and  phenol 
ethers.  VIII.  M.  M.  Brubaker  and  R.  Adams 
(J.  Amer.  Chem.  Soc.,  1927  ,  49,  2279—2296;  cf.  this 
vol.,  362). — Condensation  of  opianic  acid  with  phenol 
in  presence  of  73%  sulphuric  acid  at  not  above  30° 
affords  5  :  Q-dimethoxy-2-o-hydroxyphenylphthalide  (1), 
m.  p.  177 — 178°  ( methyl  ether,  m.  p.  103 — 104°), 
together  with  the  corresponding  p-hydroxy-deriv- 
ative,  m.  p.  155 — 156°  (cf.  Bistrzycki,  A.,  1894,  i, 
600 ;  1899,  i,  151).  Opianic  acid  and  anisole  yield 
similarly  5  :  Q-dimethoxy-2-p-methoxyphenylphthalide, 
m.  p.  93 — 95°.  Bromination  of  (I)  in  glacial  acetic 
acid  affords  5  :  6-dimethoxy-2-(5'-bromo-2'-hydroxy- 
phenyl)phthalide  (cf.  Jacobson  and  Adams,  A.,  1925, 
i,  272).  Condensation  of  opianic  acid  with  o-bromo- 
phenol  yields  5  :  6 - d imethoxy-2 -(d'-bro m o  -  4 '  - hyd roxy - 
phenyl)phlhalide,  m.  p.  207 — 208°,  which  is  also 
obtained  by  brominating,  in  chloroform,  the  crude 
product  from  the  condensation  of  opianic  acid  with 
phenol.  Opianic  acid  and  o-bromoanisole  yield 
similarly5  :  G-dimethoxy-2-(Z' -bromo-4' -methoxijphenyl)- 
phthcdide,  m.  p.  141°  after  softening,  or  melting  and 
resolidifying,  at  136-5 — 137°,  whilst  3-bromo-o-cresol 
affords  analogously  5  :  Q-dimethoxy-2-(o' -bromo-i' - 
hydroxy-Z'-methylphenyl)phihalide,  m.  p.  178 — 179° 
after  melting  and  resolidifying  at  163 — 164°.  The 
latter  is  also  obtained  by  brominating  the  condens¬ 
ation  product  from  opianic  acid  and  o-cresol  (cf. 
Jacobson  and  Adams,  A.,  1925,  i,  1076).  Condens¬ 
ation  of  opianic  acid  with  m-cresol  yields  (presumably) 
5  :  6-dimethoxy-2-(4:'-hydroxy-2'-methylphenyl)phthal- 
ide,  m.  p.  19T5 — 192-5°.  Bromination  of  the  crude 
product  from  the  condensation  of  opianic  acid  with 
anisole,  in  chloroform,  yields  5 :  G-dimethoxy-2-[5'~ 
bromo-2'-methoxyphenyl)phthalide,  m.  p.  157 — 158°, 
which  is  also  obtained  by  condensation  of  opianic 
acid  with  p-bromoanisole,  or  by  bromination  of  the 
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above  methyl  ether.  2  - (5 '  - Bromo - 2 ' -methoxyphenyl )  - 
phliudide,  m.  p.  137-5 — 138-5°,  and  5  :  6 -dimethoxy- 
2-  ( 4 '  -  hydroxy- 3 ' -metkylphe  nyl  )vh  lhalide,  m,  p.  185 — 

186°,  are  also  described. 

When  phenols  are  condensed  as  above  with  excess 
of  opianic  acid,  diphthalidyl  derivatives  are  obtained, 
of  which  the  following  are  described :  4 :  6-di- 

(5' :  Q'-dimethoxyphthalidyl) -phenol,  m.  p.  204-5 — 206° ; 
■anisole,  m.  p.  210 — 211°;  -2-melhylphenol,  m.  p. 
205—207°;  -Z-mcthylphenol,  m.  p.  227-5— 229-5°; 
and  -2-bromophenol,  m.  p.  215 — 216°;  and  3  :  5-di- 
(4'-bromo-5' ;  6'-dimelhoxyphtkalidyl)-o-cresol,  m.  p. 
266 — 268°  {decomp.).  Reduction  of  the  above 
phthalides  with  zinc  and  sodium  hydroxide  affords 
the  corresponding  benzylbenzoie  acids,  of  which  the 
following  are  described  :  5  :  (5-dimelhozy -2-(p- hydroxy  - 
benzyl)benzoic  acid,  m.  p.  173 — 174°;  -(o-hydroxy- 
m -methylbenzyl)-,  m.  p.  138-5 — 139-5°;  -(p -hydroxy- 
m-methylbenzyl)-,  m.  p.  140 — 142°;  -(p -methoxy- 
benzyl)- ;  and  -(o-methoxy-p-methylbenzyl)-benzoic  acid, 
m.  p.  124-5 — 126-5°;  and  2-{o-melhoxybenzyl)b&nzoic 
acid,  m.  p.  115 — 116°.  Some  of  the  latter  were  also 
obtained  by  catalytic  reduction.  F.  G.  Willson. 

Constitution  and  physical  properties  of  vul- 
pinic  acid.  F.  P.  Mazza  (Rend.  Accad.  Sci.  fis. 
mat.  Napoli,  1925,  [iii],  31,  182 — 193). — Spiegel  (A., 
1884,  841)  ascribed  to  vulpinic  acid  (methyl  pulvinate) 
the  formula  (I),  gg^^OHj-yCPh-CO^  and  Vo]. 

herd  (A.,  1S95,  i,  99)  the  formula  (II), 

co2n-cPh:g— c:cph-co2Me  (I)  the  acidic 

properties  to  the  enolic  hydroxyl  group;  it  should 
thus  bo  possible  to  prepare  derivatives  of  the  ketonie 
form  (III),  9HPlrC0-9:CPh-C02Me  which  must  alg0 
i>u - U 

be  considered.  The  mol.  wt.  in  benzene  solution 
shows  no  polymerisation,  indicating  that  a  hydroxy- 
compound  is  not  present ;  the  dissociation  constant, 
Aej>=4-94x  10'6,  is  that  of  an  extremely  feebly  acidic 
substance,  and  is  of  the  order  of  that  of  a  phenol. 
The  increase  in  molecular  conductivity  of  a  solution 
of  the  sodium  salt  on  dilution  is  abnormally  great. 

In  an  alkaline  medium,  a  benzoyl  derivative,  m.  p. 
171°,  is  obtained  which  is  absolutely  neutral ;  phenyl- 
carbimide  does  not  react  in  the  cold,  but  at  165°  a 
neutral  phenylurethane,  m.  p.  237°,  is  formed.  These 
reactions  exclude  the  structure  (II),  and  suggest  that 
the  normal  form  is  (III),  converted  in  the  presence 
of  alltali  or  on  heating  into  (I) ;  correspondingly, 
in  neutral  media  a  semicarbazone,  m.  p.  175°,  is 
obtained. 

Values  of  [Rt JD,  and  [R£]g  in  various 

solvents  are  given;  although  exalted,  they  are  all 
inferior  to  the  values  calculated  for  the  enolic  form ; 
the  differential  method  of  Briihl  gives,  however,  high 

values  in  an  alcoholic  solution  of  sodium  ethoxide;  in 
water  R£  increases,  in  agreement  with  increased 
cnolisation.  Tho  absorption  spectrum  in  alcoholic 

sodium  ethoxide  solution  shows  three  absorption 
bands  ;  that  in  chloroform  two  only.  In  water  the 
third  band  appears  on  dilution.  The  dielectric  con¬ 
stant  is  3-79 ;  the  solid  compound  gives  no  anomalous 
electrical  absorption,  and  thus  contains  no  free 


hydroxyl  group ;  the  supercooled  liquid  shows  a  slight 
absorption.  E.  W.  Wignall. 

Hydroxyalkyl  derivatives  of  vulpinic  acid. 
A.  Riutti  and  F.  P.  Mazza  (Rond.  Accad.  Sci.  fis. 
mat.  Napoli,  1925,  [iii],  31,  148 — 155). — The  lichen 

Lepraria  chhrina  contains  18%  of  its  dry  weight  of 
vulpinic  acid,  with  other  substances  containing  a 
higher  proportion  of  oxygen,  suspected  to  bo  hydroxy¬ 
alkyl  derivatives.  Some  substances  of  the  latter  type 
are  synthesised,  but  are  not  identical  with  any  of  the 
natural  products. 

The  method  of  Volhard  (A.,  1895,  i,  99)  for  synthesis 
of  vulpinic  acid  by  way  of  diphenylketipinodinitrilc 
is  extended.  o-Methoxyphcnylacetonitrile  is  con¬ 
densed  with  ethyl  oxalate  and  sodium  ethoxide,  and 
the  product  is  acidified  with  acetic  acid,  giving  di- 
o-methoxyphenylkelipinodinitrile,  m.  p.  250°  (decomp.) 
after  turning  brown  at  190°.  This  is  hydrolysed  by 
sulphuric  acid  to  the  dilactone, 

co-9 

MeO-C6H4-C:C-C:C-CcH4-OiMe  'which  on  boiling  with 


sodium  carbonate  solution  yields  di-o-melhoxypulvinic 
acid,  m.  p.  195°,  of  which  the  methyl  ester,  di-o-meth- 
oxyvulpinic  acid,  m.  p.  121°  ( acetyl  derivative,  m.  p. 
111°;  benzoyl  derivative,  m.  p.  151°),  is  obtained  by 
dissolving  in  methyl-alcoholic  potassium  hydroxide 
solution  and  acidifying.  An  aqueous  solution  of  this 
substance  when  heated  with  piperidine  gives  a  sub¬ 
stance,  m.  p.  98°. 

Similarly  are  prepared  :  3:4:3':  4' -letramethoxy- 
diphenyljcetipinodinitrile,  m.  p.  204°  (decomp.); 
3:4:3':  4' -tetramethoxypulvinic  acid,  m.  p.  160° ; 
methyl  ester  of  the  latter,  letramethoxyvulpinic  acid, 
m.  p.  97°  ( acetyl  derivative,  m.  p.  103°;  benzoyl 
derivative,  m.  p.  134°;  piperidine  salt,  m.  p.  93°). 

3  :  4 -Methylenedioxyphenylacetonitrile,  b.  p.  180 — 
190°  in  a  cathode-ray  vacuum,  is  prepared  from 
homopiperonyl  chloride ;  it  yields  di- 3  :  4 -methylene- 
dioxypkenylketipinodinitrile,  m.  p.  225°  (decomp.), 
di-Z  :  4-methylenedioxypulvinic  acid,  m.  p.  167°,  and 
its  methyl  ester,  di- 3  :  4 -methylenedioxy vulpinic  acid, 
m,  p.  103°  ( acetyl  derivative,  in.  p.  122°;  benzoyl 
derivative,  m.  p.  141°;  piperidine  salt,  m.  p,  101°). 

E.  W.  Wignall. 

Radical  dissociation  of  derivatives  of  arylated 
succinic  acids.  III.  2  :  2'-Dlhydroxytetra-aryl- 
succinodilactones.  A.  Lowenbein  and  H. 

Schmidt  (Ber.,  1927,  60,  [13],  1851—1861;  cf.  A., 
1926,  168). — Bromo-2-kydroxydiphenylacetolactone 
is  converted  by  boiling  methyl  alcohol  into  methoxy- 
2-hydroxydiphenylacetdactone,  m.  p.  116°,  and  by 
copper  bronze  in  boiling  benzene  into  2_:  2' -dihydroxy * 

tetraphenylsuccinodilactone,  |  0<?^q1>CP1i-  j 1  ,  m.  p. 

166°  (indef.).  The  latter  substance  is  oxidised  by  free 
oxygen  in  boiling  benzene  to  2-keto-Z-phenylcoumar- 
anyl-Z-peroxide,  m.  p.  212°.  2-Hydroxy«4'-methoxy- 
5-metkyldiphenylacetolaetone  is  similarly  converted 
successively  into  bromo -2-hydroxy -4' -melhoxy-o-mtlhyl- 
diphenylacetolactone,  m.  p.  108°,  2  : 2' -dihydroxy- 
4"  :  4"'-dimethoxy-5  :  5'  -  dimethylletraphenylsuccinodi * 
lactone ,  m.  p.  215 — 220°,  and  2-keto-Z-p-anisyl-o- 
melhylcoumaranyl-Z-peroxide,  m.  p.  192°.  a-Bromo- 
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phenyl-2-hydroxy-l-naphthylaeetolactone  and  copper 
bronze  in  boiling  benzene  afford  diphenyl -2  :  2' -di¬ 
hydroxy-1  :  V  -dinaphthylsuccinodilactone,  m.  p.  148 — 
150°,  which  is  converted  by  bromine  in  warm  benzene 
into  a-bromophenyl-2-hydroxy-l-naphthylacetolact- 
one,  by  phenylhydrazine  into  phenyl-2-hydroxy-l- 
naphthylacetolactone  and  by  free  oxygen  into  2 -keto- 
3  -  phenylbenzocoumaranyl  -  3 -peroxide,  m.  p.  233°. 
d-Bromo  -  4' -methoxyphenyl  -  2  -hydroxy- 1  -naphthylaceto- 
laclone,  m.  p.  159°,  yields  analogously  ct-methoxy-ocp- 
dimethozyphenyl  -  2  -  hydroxy  - 1  -  naphthylacetolactone, 
m.  p.  125°,  a.-ethoxy-p-methoxyphenyl-2-hydroxy- 1  - 
naphthylacetolactone ,  m.  p.  106°,  and  pp ' -dimethoxy- 
diphenyl  -  2  :  2'  -dihydroxy  - 1 :  1 '  - dinaphthylsuccinodi- 
lactone,  m.  p.  197 — 212°.  A  further  method  for  the 
preparation  of  the  dilactones  is  found  in  the  action 
of  sodium  iodide  on  the  bromolactones  in  acetone 
solution.  All  the  suecinodilactoncs  dissociate  into 
radicals  when  heated ;  the  degree  of  dissociation  has 
been  determined  for  2  :  2'-dihydroxytetraphenylsuc- 
cinodilactone,  2  :  2'-didihydroxy-4"  :  4"'-dimethoxy- 
5 : 5'-dimethyltetraphenylsuccinodilactone  and  di¬ 
phenyl  -2:2'-  dihyclroxy  -1:1'-  dinaphthylsuccinodi- 
lactone  in  boiling  toluene  and  ethylene  dibromide. 
Addition  of  concentrated  aqueous  hydrochloric  acid 
to  a  boiling  solution  of  the  last-mentioned  lactone  in 
acetic  anhydride  causes  the  separation  of  intensely 
green  crystals  of  the  dilactone.  The  observation  is 
explained  by  the  hypothesis  that,  since  crystallis¬ 
ation  is  induced  at  a  temperature  far  above  the 
association  temperature,  the  product  is  a  solid  solution 
of  the  radical  in  the  dilactone.  When  subjected  to 
pressure  the  dilactones  become  more  deeply  coloured 
and  the  behaviour  appears  to  extend  to  all  ethanes 
capable  of  dissociation.  The  colour  becomes  less 
intenso  in  course  of  time  if  the  pressure  is  removed, 
but  returns  when  the  pressure  is  restored.  Since  in 
all  cases  the  colour  produced  corresponds  exactly 
with  that  of  the  free  radical,  it  must  be  assumed 
that  radical  dissociation  can  be  caused  by  high 
pressure  on  solid  substances  at  the  atmospheric  tem¬ 
perature.  It  is  probable  that  the  aromatic  nuclei 
become  deformed  by  pressure  or  that  the  single 
ethane  molecules  are  so  modified  in  their  structure 
by  spatial  proximity  that  liberation  of  radicals  occurs 
locally  and  that  solid  solutions  are  thus  produced 
which  occupy  a  smaller  volumo  than  the  original 
substance.  H.  Wren. 

Oxidation  products  of  aromatic  aldehyde- 
hydrazones  and  their  molecular  transpositions. 

G.  Mxnunni  {Gazzetta,  1927,  57,  505 — 525). — A  sum¬ 
mary  is  given  of  previous  work  on  the  oxidation  of 
the  aromatic  aldehydrazones  and  on  the  isomeris¬ 
ation  and  molecular  transformations  of  the  oxidation 
products.  Oxidation  of  these  phenylhydrazoncs 
yields  various  crystalline  products,  some  of  which, 
viz.  the  hydrotetrazones,  dehydrohydrazoncs,  and 
osazoncs  of  the  a-diketones,  arise  by  elimination  of 
two  atoms  of  hydrogen  from  two  molecules  of  hydr- 
azono.  Other  among  these  oxidation  products  result 
from  the  addition  of  one  or  two  atoms  of  oxygen  to  a 
molecule  of  hydrazone.  Under  certain  conditions 
benzaldehydephenylhydrazone  gives  compounds  of 
analogous  structure  to  the  hydrotetrazones  and 


dehydrohydrazoncs,  but  containing  a  benzoyl  radical, 
these  being  formed  by  oxidation  of  the  benzylidene 
group  of  one  of  the  hydrazone  molecules  participating 
in  the  reaction.  T.  H.  Pope. 


Oxidation  of  hydrazine  compounds.  I.  Be¬ 
haviour  of  the  p-tolylhydrazones  of  certain 
aromatic  aldehydes  with  amyl  nitrite.  G. 
Mikotni  and  S.  D’Urso  (Gazzetta,  1927,  57,  526— 
536;  cf.  preceding  abstract). — When  oxidised  by 
treatment  with  amyl  nitrite,  benzaldehyde-p-tolyl- 
hydrazone,  m.  p.  114—115°,  yields  only  dibenzylidene- 
di-p-tolylhydrotetrazone, 

CHPh:N-N(C6HjMe)*N(CGH4Me)-N:CHPh,  m.  p. 
174-5 — 175°,  which  cannot  be  transformed  either  into 
the  dehydrohydrazone  by  heating  or  into  benzil-p- 
tolylosazone  by  treatment  with  benzoyl  chloride. 
Similarly,  piperonal-p-lohylhydrazone,  m.  p.  116 — 117°, 
which  turns  red  on  prolonged  exposure  to  light,  yields 
only  dipiperonaldi-p-tolylhydrotetrazone, 
CH2O2:C0H3-CH:N-N(C8H4Me)-N(C6H4Me)*N:CH- 

c6h3:ch2o2, 

m.  p.  155 — 156  (evolution  of  gas  and  browning) ; 
attempts  to  convert  this  into  tho  dehydrotetrazone 
by  heating  proved  unsuccessful,  but  treatment  with 
benzoyl  chloride  gives  piperil-fi-p-tolylosazone, 

ch2o2:cbh3-C(:n-nh-c6h4Mo)-c(:n-nh-cbh4Mc)- 

c0h3-ch2o2, 

m.  p.  214 — 215°.  Salicylaldehyde-p-tolylhydrazone 
yields  only  dehydro-o-hydroxybenzaldehyde-p-tolylhydr- 
azone, 

OH-C6H4-CH:N-N(CGH4Me)-C(C6H4-OH):N-NH- 

C6H4Me, 

m.  p.  194 — 196°  (decomp.)  or  197 — 199°  (decomp.) 
according  to  the  rapidity  of  the  heating.  m-Nitro- 
benzaldehyde-p-tolylhydrazone,  m.  p.  150°,  gives,  as 
principal  products  :  (1)  di-m-nitrobenzylidenedi-p- 

lohylhydrotetrazone,  m.  p.  167-5—169-5°  (decomp.), 
which  is  converted  into  isodehydro-m-nitrobenzalde- 
hyde-p-tolylhydrazone,  C28H2404N6,  m.  p.  230°  (de¬ 
comp.),  when  heated  and  into  m-nitrobenzil-fi-ip-tolyl- 
osazone,  m.  p.  251°,  when  treated  with  benzoyl 
chloride ;  (2)  dehydro-m-nitrobenzaldehyde-p-tolylhydr- 


N02-C6H4-CH:N-N(C6H4Me)-C(C6H4-N02):N-lSTU- 

CgHjMe, 

m.  p.  193°  (decomp.),  which  is  converted  into  (1)  by 
the  action  of  nitrous  acid.  T.  H.  Pope. 


Anliydro-compounds  of  o-aminobenzaldebyde. 
P.  Seidel  and  W.  Dick  (Ber.,  1927,  60,  [5],  2018 — 
2023;  cf.  A.,  1926,  1140). — Anhydrotris-o-amino- 
benzaldehyde,  dissolved  in  acetone,  is  converted  by 
the  prolonged  action  of  nitrous  fumes  into  dinitroso- 
anhydrotris-o-aminobenzaldehyde,  m.  p.  155 — 158° 
(decomp.),  and  by  less  prolonged  action  into  the 
mouomtroso-compound,  m.  p.  171°  (or  -j-C6HG,  m.  p. 
172 — 173°) ;  the  monoacetyl  derivative  yields  a 
mononit  roso-compound,  m.  p.  165 — 167°.  These 
observatiohs  are  incompatible  with  the  constitution 
assigned  by  Seidel  ( loc .  cit.)  to  anhydrotris-o-amino- 
benzaldehyde  and  confirm  tho  structure, 

CH<§.6H4(;ISj?>CH-NH-C6H4-CHO,  proposed  by 

Bamberger  (this  vol.,  361).  Similarly,  anhydro- 
tetrakis-o-aminobcnzaldchyde  affords  a  dinitroso- 
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derivative,  m.  p.  176°  (or  d-CHg'COCHg,  m.  p.  125 — 
155°,  and  ( ?)  -bO-5CGH6,  m.  p.  170—193°),  and  a 
jnonomlroso-compoimd,  m.  p.  222—223°.  Mono- 
nilrosomonoacetylanhydroletrakis-o  -  aminobenmldehyde, 
m.  p.  193°  after  darkening  at  185°,  is  described.  The 
constitution 

/I  XT  .XTTT 

CH<^^l>CH-NH-CeH4-CH^-C6H4-CHO  is 
thereforo  assigned  to  the  aldehyde.  H.  Wren. 

AT-Ethers  of  oximes.  H.  Lindemann  and  K.  T. 
Tschako  (Bor.,  1927,  60,  [B],  1725— 1729).— In  the 
hope  of  discriminating  between  the  alternative  con¬ 
stitutions  *>C<f1'  and  ^>C:NR':0  for  the 

Ar-ethers  of  aldoximes  the  authors  have  examined 
the  possibility  of  resolving  p-dimethylaminobenzald- 
oxime  N-methyl  ether  into  optical  antipodes  (cf. 
Kuhn  and  Albrecht,  this  vol.,  749).  Failure  to  accom¬ 
plish  this  is  conditional  evidence  in  favour  of  the 
nitrone  structure. 

Anisaldoximo  Ar-methyl  ether  is  hydrolysed  by 
tartaric  acid  with  production  of  N-methylhydrozyl- 
amine  tartrate,  m.  p.  235°.  p-Dimethylaminobenzald- 
oxime  N -methyl  ether  (+U20),  m.  p.  110°  ( hydro¬ 
chloric! e,  m.  p.  86°),  is  prepared  from  p-dimethyl- 
aminobenzaldehydo  and  AT-mothylhydroxylamine 
hydrochloride;  the  d -tartrate,  m.  p.  163°,  (-tartrate, 
m.  p.  166°,  and  d -bromocamphorsulphonate,  m.  p.  164°, 
are  described.  Optical  activity  could  not  be  detected 
in  the  base  isolated  from  the  salts  containing  optically 
active  acids.  Anisaldehyde  is  transformed  by  kydr- 
oxylamine  hydrochloride  in  alcoholic  solution  into 
the  a- oxime,  whereas  protracted  boiling  causes  form¬ 
ation  of  the  ,'3-compound.  a-Anisaldoxime  O-methyl 
ether,  from  the  a-oxime,  methyl  alcohol,  methyl 
iodide,  and  silver  oxide,  has  m.  p.  43°,  b.  p.  129°/15 
mm.,  dj™  1-0690,  1-53561,  whereas  the  corre¬ 

sponding  p-compound  (prepared  similarly  at  temper¬ 
atures  below  10°)  has  m.  p.  36°,  b.  p.  129°/15  mm., 
cZ54'3  1-0745,  n“3  1-53378.  The  [3-compound  is  readily 
converted  into  the  a-isomeride  by  hydrogen  chloride. 

H.  Wren. 

Colour  and  chemical  constitution.  XXII.  Di- 
cyclic  azomethines  and  their  congeners.  J.  Mom 
(Trans.  Roy.  Soc.  S.  Africa,  1927,  14,  301 — 303). — 
The  absorption  band  at  X  330  of  p-hydroxybenzalde- 
hydo  and  the  stilbenes  CHPh:CH-CcH4-ONa  and 
[6Na*CGH4*CHl]2  (XX  330  and  370)  in  alkaline  solu¬ 
tion  is  attributed  to  association  of  the  (para)  auxo- 
chrome  ONa  with  the  double  linking.  Replacement 
of  CH  by  N  produces  a  band  near  X400  as  in 
0:R-CGH4*0Na  (X  400),  benzylidene-p-ammopkenol 
(XX  367  and  393),  p-hydroxybenzylidene-p-amino- 
phenol  (434  and  406),  and  p-hydroxyazobenzene 
(433  and  395).  The  absorption  of  p-dimethylamino- 
benzylidene-p-aminophenol  (433  and  405)  and  the 
stilbene,  NMe2-C6H4-CH:CH-CGH4-ONa  (X400),  in 
alkaline  solution,  of  the  stilbenes, 
OH'CGH4-CHICH-CGH4-NMe,  (360  and  400), 
CHPh:CH>CGH pNMe,  (355),“  and 
NMe2-C6H4-CH:CH-CGH4-NMe2  (430  and  461)  and 
of  p-dimethylamino-p'-hydroxyazobenzeno  (435  and 
465),  p-dimethylaminobenzylidcne-p'-dimethylamino- 
aniline  (496  and  464),  p-hydroxybenzylidene-p'-di- 


methylaminoaniline  (490  and  460),  and  p-dimethyl- 
aminobenzylidencanil  ine  (430  and  460)  in  acetic  acid 
indicate  that  substitution  of  the  auxochrome  NMe2 
for  ONa  shifts  the  band  from  330  to  360.  Since 
the  colour  of  the  stilbene  derivatives  is  deeper  than 
that  of  the  hydroxy-  and  dimethylamino-benzalde- 
hyde  derivatives  it  is  possible  that  the  linking  between 
CgH4  and  CH  and  not  the  central  double  linking  is 
concerned  in  these  cases.  The  deep  colour  of  p-di- 
methylaminoazobenzene  (XX  507  and  543),  of  bis-pp'- 
dimethylaminoazobenzene  (XX  505,  540,  and  685),  and 
of  p-dimethylamino-p'-hydroxyazobenzene  (XX  507, 
540,  and  570)  in  acetic  acid  is  attributed  to  a  similar 
cause.  In  concentrated  sulphuric  acid  p-dimethyl- 
amino-p'-hydroxyazobenzene  shows  a  band  (X  692) 
similar  to  that  of  tetramethyldiaminoazobenzene  in 
glacial  acetic  acid.  p-Hydroxybenzylidoneaniline  has 
a  band  at  X  360,  NMe,-CGH4-CHO  (acetic  acid)  at 
X  359,  NMe.,-C6H4-NO  (acetic  acid)  at  X  458,  pp'-di- 
hydroxyazobenzene  at  XX  487  and  455.  Benzylidenc- 
p-dimethylaminoaniline  is  exceptional  in  showing 
bands  at  XX  482  and  514  in  acetic  acid.  The  twelve 
dihydroxybenzylideneanilines  in  alkaline  solution 
show  absorption  bands  as  indicated  :  2:2',  X  450 ; 

2  :  3',  510 ;  2  :  4'  and  2 :  5',  440  ;  2  :  6'  and  4 : 2',  420  ; 
3:2';  430,  3  :  3'  and  3:5',  470;  3:4'  and  4:3',  410; 
3:6';  408  and  4  :  4',  434  and  406. 

R.  Bkightman. 

Abnormal  reaction  of  certain  aromatic  alde¬ 
hydes  with  SchiH’s  reagent.  J.  B.  Shoesmith, 
C.  E.  Sosson,  and  A.  C.  Hetherington  (J.C.S.,  1927, 
2221 — 2230). — On  examination  of  a  large  number 
of  aldehydes,  it  has  been  found  that  the  abnormal 
reaction  which  consists  in  the  production  of  yellow 
precipitates  and  colorations  is  dependent  on  the 
quantity  of  “  free  sulphur  dioxide,”  i.e.,  sulphur 
dioxide  capable  of  reacting  with  iodine,  present  in  the 
reagent.  A  large  excess  favours  the  aldehyde- 
hydrogen  sulphite  type  of  reaction,  which  is  regarded 
by  Wieland  and  Scheuing  (A.,  1922,  i,  58)  as  being 
that  which  results  in  the  production  of  colour. 
Certain  of  the  aldehydes  examined,  notably  o-hydroxy- 
aromatic  aldehydes,  undergo  an  entirely  different 
reaction  resulting  in  the  formation  of  precipitates 
having  the  properties  of  sulphites  of  hydrated  SchiS’s 
bases  of  the  general  formula 

S03H-C(CgH4-NH-CHR-0H)3,  in  which  R  is  an 
aromatic  residue.  The  formation  of  these  precipitates 
is  retarded  by  a  large  excess  of  sulphurous  acid,  hence 
red  precipitates  (really  yellow  ones  containing 
adsorbed  red  dye)  result  from  reagents  containing 
much  free  sulphur  dioxide,  and  yellow  ones  from 
those  deficient  in  free  sulphur  dioxide.  Some  of 
these  aldehydes  react-  abnormally  with  all  types  of 
reagent,  others  only  under  certain  conditions.  In 
order  to  ascertain  the  composition  of  the  precipitates, 
that  obtained  from  (3-resorcylaldehyde  was  examined 
in  detail.  Since  they  cannot  be  separated  as  pure 
compounds  owing  to  their  insolubility  in  organic 
solvents  or  water  and  to  their  instability  towards 
acids  and  alkalis,  analytical  results  were  only  ap¬ 
proximate,  but  a  satisfactory  clue  to  the  constitution 
was  obtained  by  comparison  of  the  precipitates 
formed  by  interaction  of  the  aldehyde  with  reagents 
made  from  other  bases  of  the  pararosaniline  type. 
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The  red  colour  developed  by  Sehiff’s  reagent  on  is  shown  to  be  dependent  on  the  positions  of  the  nitro- 
heating  disappears  on  cooling,  provided  that  much  groups  in  the  aldehyde  residue.  The  colours  of  the 
sulphur  dioxide  is  not  allowed  to  leave  the  solution,  nitro-  and  p-bromo-phenylhydrazones  of  these  alde- 
jop'-Diaminotriphenylcarbinol  undergoes  a  similar  hydes,  both  as  solids  and  in  aqueous  and  alcoholic 
reaction,  the  solution  being  violet  when  hot,  colourless  alkaline  solution,  are  discussed  in  relation  to  positional 
when  cold.  W.  J.  Powell.  influences.  M.  Clark. 


Preparation  o!  nitrohydroxybenzaldehydes 
and  colour  relationships  of  their  substituted 
pbenylbydrazones.  H,  H.  Hodgson  and  H.  G. 
Beard  (J.G.S.,  1927,  2375— 2384).— Nitration  of 
6-nitro-3-hydroxybenz aldehyde  gives  a  mixture  of 
2  :  6-dinitro-3-hydroxybenzaldehyde,  m.  p.  94°  [sodium 
and  ammonium  salts ;  p-nitrophenylhydrazone ,  ex¬ 
ploding  240 — 242°;  p -bromophenylhydrazone,  m.  p. 
1GG — 1G7°  {decomp. )],  and  4  :  Q-dinitro-3-hydroxy- 
benzaldchyde,  m.  p.  106°  [sodium  and  ammonium 
salts ;  p-nitrophenylhydrazone,  decomp.  282 — 283° ; 
p -bromophenylhydrazone,  m.  p.  249 — 250°  (decomp.)]. 
Nitration  of  2-  and  4-nitro-3-hydroxybenzaldehydes 
gives  as  single  products  the  2  :  6-  and  4  :  6-dinitro- 
derivatives  respectively.  Further  nitration  of  either 
compound  yields  2:4;  Q-trinitro-3-hydroxybenzalde- 
hyde,  m.  p.  161 — 162°  (decomp.)  [(sodium  salt; 
p-nitrophenylhydrazone,  exploding  228 — -230°  ;  p- 
bromophenylhydrazone,  exploding  218 — 220°;  azine, 
exploding  150 — 160°)].  Nitration  of  6-nitro-3-meth- 
oxybenzaldehyde  yields  in  like  manner  a  mixture 
of  2  :  6-dinitro-3-methoxybenzaldehydo,  m.  p.  157° 
[p-nitrophenylhydrazone,  exploding  260°;  p-6romo- 
phenylhydrazone,  m.  p.  196—197°  (dccomp.)],  and 
4 :  %-dinitro-3-methoxybenzaldehyde,  m.  p.  131°  [p- 
nitrophenylhydrazone,  m.  p.  abovo  300°;  p-brorno- 
phenylhydrazone,  m.  p.  254 — 256°  (decomp.)].  Tie- 
mann  and  Ludwig’s  a-dinitro-m-methoxybenzaldo- 
hyde  (cf.  Ber.,  1882,  15,  2043)  is  thus  the  2  :  6-di- 
nitro-eompound,  whereas  their  (3-isomeride  is  a  mix¬ 
ture  of  the  2  :  6-  and  4  :  6-dinitro-derivatives.  Nitr¬ 
ation  of  3-nitro-4-hydroxybenzaldehyde  with  pure 
nitric  acid  gives  3  :  5-dinitro-i-hydroxybenzaldehyde, 
m.  p.  102 — 103°  [( sodium  salt;  p-nitrophenylhydr- 
azone,  decomp,  283 — 284°;  p-bromophenylhydrazone, 
decomp.  242 — 244°;  phenylhydrazone,  m.  p.  203°)], 
whereas  if  sulphuric  acid  is  present  only  picric  acid 
is  formed.  Nitration  of  2  :  5-dichlorobenzaldehyde 
gives  a  mixture  of  2  :  5-dichloro-6-nitrobenzaldehyde 
and,  in  lesser  yield,  2  :  5-dichloro-3-nitrobenzaldehyde 
[phenylhydrazone,  m.  p.  171°;  p-nitrophenylhydrazone, 
m.  p.  290—292°  (decomp.)].  2  :  5-Dichloro-3-ni(ro- 
benzoic  acid  has  m,  p.  220° ;  2  :  3  :  5-trichlorobenzalde- 
hjde  has  m.  p.  56°.  The  compounds  described  as 
4-ehloro-6-nitro-3-hydroxybenzaldehyde  and  4-chloro- 
2-nitro-3-hydroxybenzaldehyde  (A.,  1926,  1040)  are 
now  shown  to  bo  4-chloro-2-nitro-3-hydroxybenzaldc- 
hyde  and  2-cbloro-4-mtro-3-hydroxybenzaldehydc, 
respectively,  the  last-named  compound  being  derived 
from  2-chloro-isomeride  present  as  impurity  in  the 
4-chloro-3-hydroxybenzaldehyde  used  in  the  pre¬ 
paration.  The  following  are  also  described  :  p-nilro- 
yhenylhydrazone,  m.  p.  247 — 249°  (decomp.),  and 
V-brotnophenylhydrazone,  m.  p.  192 — 193°,  of  3-nitro- 
4-hydroxybenzaldehvde ;  2  :  Q-dinitro-3-meihoxybenz- 

acid,  m.  p.  199°. 

The  facility  of  decomposition  of  the  p-nitrophenyl- 
hydrazones  of  the  various  nitrohydroxybenzaldehydes 


Preparation  of  2  :  5-dihydroxybenzaldehyde 
(gentisaldehyde).  H.  H.  Hodgson  and  H.  G. 
Beard  (J.C.8.,  1927,  2339— 2340).— The  method 
described  gives  an  improved  yield  of  a  less  crude 
product  than  that  of  Neubauer  and  Flatow  (A., 
1907,  i,  771).  »i-Hydroxybenzaldehyde  is  treated  at 
30 — 35°  with  potassium  persulphate  in  alkaline  solu¬ 
tion,  and,  after  keeping,  the  mixture  is  rendered 
faintly  acidic  and  the  unchanged  material  extracted 
with  ether.  When  the  solution  is  strongly  acidified, 
a  dark  brown,  amorphous  substance,  which  constitutes 
40%  of  the  yield,  is  precipitated.  This  substance 
chars  above  330°,  and  contains  an  aldehyde  group, 
since  it  yields  a  p-nitrophenylhydrazone,  which  gives 
the  characteristic  magenta  colour  with  alkalis.  2  :  5- 
Dihydroxybcnzaldehyde,  m.  p.  89- — 92°,  is  extracted 
from  the  filtrate  with  ether.  The  pure  product  has 
m.  p.  98—99°  (cf.  Tiemann  and  Muller,  A.,  1882,  52). 
The  p-nitrophenylhydrazone,  brick-red,  has  m.  p. 
256 — 257°  (decomp.);  the  dibenzoate,  m.  p.  106 — 
107°,  forms  a  p-nitrophenylhydrazone,  orange,  m.  p. 
272° ;  the  dimethyl  ether,  m.  p.  51°  (cf.  Tiemann  and 
Muller,  loc.  cit.),  forms  a  p-nitrophenylhydrazone,  red, 
m.  p.  216°;  the  monomethyl  ether  yields  a  p-nitro- 
phenylhydrazone,  orange,  m.  p.  206°. 

W.  J.  Powell. 

Condensation  of  cyclohexanones  with  aromatic 
aldehydes.  Alkylation  of  cyclohexanones.  R. 
Cornhbert  and  H.  Le  Bxhan  (Bull.  Soc.  chim., 
1927,  [iv],  41,  1077—1087 ;  cf.  A.,  1921,  i,  422,  730).— 
Allylation  of  2-methylcycfohexanone  with  sodamide 
and  allyl  chloride,  bromide,  and  iodide  gives  a  mixture 
of  2-allyl-2-methyl-  and  2-aIlyl-6-methyI-cycfohexan- 
ones  (80  : 20  from  chloride,  88  : 12  from  bromide  and 
iodide).  Hydrogenation  of  these  allyl  compounds 
furnishes  the  corresponding  w-propyl  compounds, 
which  condense  with  bcnzaldehyde  in  presence  of 
hydrogen  chloride,  yielding  benzylidene-2-methyl-6-n- 
propyhyclohexanone,  m.  p.  25°,  and  a  “  tetrahydro- 
pyrorn,”  C21H2*02,  m.  p.  136—137°  (cf.  A.,  1926, 
953),  respectively.  Allylation  of  4-methylcycZohexan  - 
ono  with  allyl  chloride  and  bromide  affords  2-allyl-4- 
methylcf/ctohexanono  together  with  a  mixture  of 
2  :  2-diallyl-  and  2  :  6-diallyl-4-methylcycfohexanones 
(75  :  25  from  chloride,  88  :  12  from  bromide),  all  of 
which  on  hydrogenation  yield  the  corresponding 
n-propyl  compounds.  4- Methyl-2  :  Q-di-n-propyl- 
cyclo hexanone  thus  obtained  using  allyl  bromide  had 
b.  p.  129— 129-5°/20  mm.,  0-8925,  nf,  1-4600,  and 
yielded  an  oxime,  m.  p.  70°,  b.  p.  164 — 168°/26  mm., 
and  a  semicarbazone,  m.  p.  185-5 — 190°.  The  ketone 
on  condensation  with  benzaldehyde  in  presence  of 
hydrogen  chloride  yields  a  benzylidene  derivative, 
b.  p,  215 — 216°/16  mm.,  and  the  “  tetrahydropyrone,” 
C^H^fX,,  m.  p.  145°.  Similar  condensation  of 
benzaldehyde  with  4-methyl-2-n,-propylcycfchexanone 
affords  a  benzylidene  derivative,  b.  p.  194 — 196°/16 
mm.  (semicarbazone,  m.  p.  161°),  whilst  with  sodium 
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methoxide  as  the  condensing  agent  there  are  obtained 
the  benzylidene  derivative  and  a  compound,  C17H2602, 
m.  p.  150°  ( diacetyl  derivative,  m.  p.  86°),  -which  has 

probably  the  formula  9^  CHMe  QHt 
1  J  CHPr-CH(OH)-CH*CHPh-OH 

2-Allyl-4-metkylcyclohexanonc  and  benzaldehyde  in 
presence  of  sodium  methoxide  yield  an  impure 
benzylidene  derivative,  b,  p.  202 — 203°/17  mm.  (semi- 
carbazone,  m.  p.  141°),  together  with  a  small  amount 
of  a  compound,  C17H2402,  m.  p.  135°,  analogous  to 
that  obtained  from  the  propyl  derivative.  Hydrogen¬ 
ation  of  6-benzylidene  -  4  -  methyl  -  2  -  n  -  propylcycZo- 
hexanone  yields  impure  6-benzyl-<t-mcthyl-2-n-propyl- 
cyclo hexanone,  b.  p.  189-5D/14  mm.,  which  condenses 
with  benzaldehyde  in  presence  of  hydrogen  chloride 
to  yield  a  small  amount  of  a  “  tetrahydropyrone,” 
C31H3402,  m.  p.  172°.  H.  Burton. 

Semipinacolic  and  hydrobenzoinic  transposi¬ 
tions  in  the  alkylbydrobenzoin  series.  Alkyl- 
hydrobenzoins  with  branched  chains.  II.  The 
cyclohexane  chain.  A.  Orekhov  and  M.  Tiffe- 
neau  (Bull.  Soc.  chim.,  1927,  [iv],  41,  1174 — 
1185). — a-o/cZoHexylhydrobenzoin,  m.  p.  159 — 160° 
(cf.  Danilov,  A.,  1926,  519),  undergoes  a  trans¬ 
position  of  the  semipinacolic  type  on  dehydration 
with  concentrated  sulphuric  acid  forming  cycZohexyl 
benzhydryl  ketone,  m.  p.  57 — 58°,  its  behaviour  being 
therefore  analogous  to  that  of  the  corresponding 
benzyl  and  isopropyl  derivatives  of  hydrobenzoin  (cf. 
A.,  1923,  i,  333).  Dehydration  with  hot  dilute  acid, 
however,  leads  to  tho  formation  of  the  three  products 
theoretically  possible,  viz.,  cycZobexyldiphenylacet- 
aldehyde,  m.  p.  124°,  by  a  semihydrobenzoinic 
change,  cycZohexyl  benzhydryl  ketone  by  a  semi¬ 
pinacolic  transposition,  and  cycZohexyldeoxybenz- 
oin,  m.  p.  120 — 121°,  by  dehydration  followed 
by  isomerisation  without  migration  of  the  phenyl 
group.  The  last  may  be  synthesised  by  the  action 
of  cycZohexyl  bromide  on  deoxybenzoin  in  presence 
of  sodium  ethoxide.  The  formation  of  a  ketone 
rather  than  an  aldehyde  on  dehydration  is  charac¬ 
teristic  of  hydrobenzoin  derivatives  in  which  the 
substituent  is  a  radical  of  feeble  affinity.  Since  the 
benzyl  derivative  with  dilute  acid  undergoes  ex¬ 
clusively  the  semipinacolic  change,  whilst  the  iso¬ 
propyl  like  the  ci/cZohexyl  derivative  gives  a  mixture, 
the  relative  affinities  arc  in  the  order  Bz  <  Pr#  and 
C6H11<H.  ayS-Triphenylbutane-yS-diol,  m.  p.  147 — 
148°,  obtained  from  benzoin  and  magnesium  (3-phenyl- 
ethyl  bromide,  yields,  on  oxidation  with  chromic  acid, 
benzoic  acid  and  phenyl  (i-phenylethyl  ketone,  m.  p. 
72 — 73°,  and  on  dehydration  with  concentrated 
sulphuric  acid  affords  an  unsaturated  hydrocarbon, 

C22Hlg,  m.  p.  85 — 86°,  probably  ChlfX^ 

“  s  4  CHPh-CPh 

or  CA<Mi 


"•CPh-CPh 


aaS-Triphenylbutan-fi-ol,  pre¬ 


pared  from  diphenylacetaldehyde  and  magnesium 

p-phenylethyl  bromide,  has  m.  p.  61 — 62°  (yield 
48%) ;  aSs-triphenylpentane-Se-diol,  from  benzoin  and 
magnesium  y-phenyipropyl  bromide,  has  m.  p.  100 — 
101°,  and  yields  on  oxidation  with  chromic  acid  in 
acetic  acid,  phenyl  y-phenylpropyl  ketone,  m,  p.  57 — 
58°.  Benzoin  is  reduced  by  magnesium  lert. -butyl 


chloride  and  by  magnesium  sec. -butyl  bromide,  the 
chief  product  being  hydrobenzoin.  W.  J.  Powell. 

Pyrogenic  decomposition  of  ketones  under 
(high  pressures.  V.  N.  Ipatiev  and  A.  D.  Petrov 
(Ber.,  1927  ,  60,  \B],  1956 — 1963). — Acetophenone, 
when  heated  under  pressure  at  270 — 300°  in  the 
presence  of  aluminium  hydroxide,  affords  unchanged 
material,  triphenylbenzene,  3  :  4-diphenylfuran,  and 
a  red  resin;  at  380 — 420°  the  reaction  is  completo 
and  gives  a  mixture  of  benzene,  toluene,  ethylbenzene, 
and  o-xylene  (15%  in  all),  the  remainder  being  a 
resin  which  does  not  appear  to  contain  diphenyl  or 
p-diphenylbenzene  and  in  which  benzoic  acid  is 
present  only  in  traces.  The  primary  products  of  the 
change  are  therefore  benzene  and  toluene,  whereas 
ethylbenzene  is  formed  by  subsequent  hydrogenation 
of  acetophenone.  Benzophenono  remains  unchanged 
at  430°,  but  suffers  complete  decomposition  at  500 — 
550°,  yielding  mainly  carbon  and  gases ;  benzene  and 
diphenylmethano,  but  not  diphenyl  or  p-diphenyl- 
benzene,  are  identified  among  the  liquid  products 
(12%).  When  heated  with  hydrogen  in  an  iron  tube 
at  400 — 430°  in  the  presence  of  aluminium  oxide, 
benzophenono  affords  diphenylmethano  in  very  good 
yield ;  only  about  20%  of  the  ketone  dissociates  into 
benzene  and  resin.  Acetone,  under  pressure  in  tho 
presence  of  aluminium  oxide  at  350 — 400°  yields 
mesityl  oxide,  tsophorone,  xylitone,  and  mesitylenc, 
reversible  and  irreversible  reactions  thus  taking  place. 
Increase  of  temperature  to  500 — 550°  favours  the 
irreversible  changes  accompanied  by  maximal  elimin¬ 
ation  of  water  whereby  the  unsaturated  cyclic  ketones 
(tsophorone  and  xylitone)  are  partly  converted  by 
loss  of  water  into  a  mixture  of  aromatic  compounds, 
mainly  mesitylene,  and  partly  by  loss  of  methane 
into  s.-m-xylenol.  H.  Wren. 

Electrolytic  reduction  of  ketoximes  and  ald- 
oximes  of  the  aromatic  series.  S.  KatlanskY 
(Ber.,  1927,  60,  [B],  1842 — 1843 ;  cf.  Gulevitsch  and 
others.  A.,  1924,  i,  1285). — Aromatic  ketoximes  are 
considerably  more  smoothly  reduced  by  Tafcl’s 
method  than  in  the  presence  of  colloidal  palladium; 
the  yields  of  primary  amine  vary  from  50%  to  70%. 
Tafel’s  process  is  applicable  also  to  aldoximes.  The 
electrolytic  reduction  of  the  oximes  of  benzophenone, 
acetophenone,  dibonzyl  ketone,  benzaldehyde,  and 
vanillin  is  described.  H.  Wren. 

Oximes  of  o-amino-benzo-  and  -aceto-plienone. 
J.  Meisenheimer,  0.  Senn,  and  P.  Zmmermann 
(Ber.,  1927,  60,  [ B ],  1736—1748;  cf.  Meisenheimer 
and  Meis,  A.,  1924,  i,  433 ;  von  Auwers  and  Jordan, 
ibid.,  743). — The  mixture  of  n-  and  /t- oximes  of 
o-aminobenzophenonc  is  transformed  by  boiling 
formic  acid  into  the  ?i-oxime  and  4  :  5-benzo-3-phenyl- 

hept-1  :  2  :  G-oxdiazine,  C8Hi^]^q"|jv>0,  m.  p.  173— 

174°  (regarded  by  von  Auwers  and  Jordan  as  the 
iV-formyl  derivative  of  the  n-oxiine).  If  tho  n-oxiiuo 
dissolved  in  cold,  dilute  hydrochloric  acid  is  treated 
with  sodium  nitrite,  yellow  4 :  5-benzo-G-phenyl-  1  : 2  : 3- 

triazine-l -oxide,  m.p.  154°  (decomp.), 

is  immediately  precipitated.  If,  however,  diazotis- 
ation  is  accomplished  in  warm  solution,  phenyl- 
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anthranil  and  benzenylphenyleneamidine,  m.  p. 
are  produced.  The  A-oxime  is  almost  quantitatively 
transformed  by  diazotisation  into  phenylindoxazene ; 
if,  however,  the  mixture  is  kept  for  some  time  before 
being  heated  and  the  small  amount  of  resin  is  not 
removed,  4  :  5-benzo-6-phenyl-l  :  2  :  3- 
xide  separates.  The  configurations 

-'CS‘fiPh  Nl^  for  the  A-  and 

HON  N-OH 

w-oximes  are  therefore  considered  to  be  confirmed. 
The  JV-acyl  derivatives  of  o-aminobenzophenone- 
oxime  readily  form  soven-membered  rings,  the 
tendency  being  particularly  marked  in  derivatives 
of  the  A-oxime,  Evidence  with  regard  to  configur¬ 
ation  cannot  be  deduced  therefrom,  since  the  precise 
mode  of  action  is  uncertain.  Reopening  of  the  ring 
occurs  more  uniformly  and  leads  in  all  circumstances 
(in  alkaline  and  hydrochloric  acid  solution  and  with 
superheated  water)  to  the  acyl-A7-oxime  whereby 
trails  fission  of  the  ring  must  be  assumed. 

Whereas  aqueous  sodium  hydroxide  causes  trans¬ 
formation  of  benzophenone-n-oxime  into  the  A-oxime, 
the  homogeneous  oximes  are  obtained  by  the  action 
of  concentrated  alcoholic  sodium  hydroxide  on  the 
corresponding  benzoyl  derivatives.  In  dilute  alcoholic 
solution  the  benzoyl-A-oxime  is  unchanged  by  sodium 
hydroxide,  whereas  the  benzoyl-n-oxime  is  quantit¬ 
atively  transformed  into  the  benzoyl-A-oxime. 

o-Aminoacetophenoneoxime  is  converted  by  diazo¬ 
tisation  and  subsequent  boiling  of  the  solution  into 
methylanthranil,  4:5-  benzo  -  6  -  methyl  - 1  :  2  :  3  -Iri- 
azine-l-oxide,  decomp.  185 — 188°,  being  formed  inter¬ 
mediately.  Attempts  to  reduce  the  oxide  to  the 
corresponding  triazine  resulted  in  the  exclusive  pro¬ 
duction  of  3-methylindazole  as  defined  product. 
Conversion  of  the  triazine  oxide  into  methylanthranil 
proceeds  readily  in  cold,  dilute  sulphuric  acid  or  boil¬ 
ing  water,  whereby  o-azidoacetophenone  is  produced, 
identified  as  the  dinitrophenylhydrazone,  decomp. 
182 — 183°;  an  additive  compound  of  o-azidoaceto- 
phenonc  and  mercuric  chloride  is  described.  The 
triazine  oxide  dissolves  rapidly  in  aqueous  or  alcoholic 
alkali  hydroxide  and  the  dark  red  solution,  if  immedi¬ 
ately  acidified,  affords  o-acetophenylazohydroxylamine 
(or  o-acetanilinoazohydroxide),  decomp.  116 — 117° 
after  softening,  which  with  phenylcarbimide  affords 
N-2)henyl-N'-o-acetoj)henylcarbamide,  m.  p.  170°  (de- 
comp.)  in  a  pre-heated  bath.  The  carbamide  deriv¬ 
ative  is  also  obtained  from  o-  aminoacetophenone  and 
The  conversion  of  o-aminobenz- 
into  4  :  o-benzo-l  :  2  :  3-lriazine-l-oxide 
'  indiazoneoxime  ”)  occurs  with  very 
poor  yield,  but  the  corresponding  change  is  easier 
with  3  ;  5-dimethyl-  and  3  :  6-dichloro-2-aminobenz- 
aldoxime.  The  two  latter  oximes  must  certainly 
have  the  same  configuration  as  o-aminoacetophenone- 
oxime,  the  hydrogen  and  hydroxyl  groups  being  in 
the  ciVposition  to  one  another.  It  appears  probable 
that  the  more  readily  preparable  and  more  stable 
forms  of  aromatic  aldoximes  have  the  aromatic 
nucleus  and  hydroxyl  group  in  the  cmfi-position  (cf. 
Brady  and  Bishop,  A.,  1925,  i,  930).  H.  Wren. 

_  Indones.  VIII.  R.  de  Fazi  (Gazzetta,  1927,  57, 
— 550). — When  heated  for  2  hrs.  with  phosphoric 
4  B 


anhydride  in  anhydrous  benzene  solution  on  a  boiling 
water-bath,  ethyl  p3-diphenyl-a-methyl-laetate  is  con¬ 
verted  solely  into  ethyl  p-phenyl-a-methylcinnainate, 
this  being  partly  transformed  into  3-phenyl-2-methyl- 
indone  if  the  action  is  prolonged  for  about  8  hrs. 
Thus,  although  phosphoric  anhydride  readily  removes 
the  first  molecule  of  water  from  the  phenylmethjd- 
lactic  ester,  hydrolysis  of  this  ester  by  phosphoric 
acid  proceeds  slowly.  It  is  concluded  that  the  form¬ 
ation  of  indones  from  the  lactic  esters  proceeds  by 
ring-closure  of  the  cinnamic  acid.  2  : 3-Diphenyl- 
indone,  previously  obtained  in  about  30%  yield  by  the 
action  of  phosphoric  anhydride  on  ap-diphenyl-laefcie 
acid  (A.,  1915,  i,  542),  may  be  prepared  in  almost 
theoretical  yield  by  the  action  of  concentrated 
sulphuric  acid  on  «p  p -triphenyl-lactic  acid ;  the 
phenylhydrazone  of  this  indone  has  m.  p.  175 — 176° 
(cf.  Garcia  Banus  and  Medrano,  A.,  1924,  i,  180). 

T.  H.  Pope. 

Indones.  IX.  Truxones.  R.  de  Fazi  (Gaz¬ 
zetta,  1927,  57,  551 — 554). — With  reference  to  Brass’ 
statement  that  the  author  assumes  the  bimolecular 
constitution  of  the  aryl-  and  aikyl-truxones  (A.,  1926, 
838,  839)  the  author  points  out  that  he  showed  by 
mol.  wt.  determinations  that  the  products  of  the 
action  of  concentrated  sulphuric  acid  on  ethyl  pp-di- 
phenyl-lactate  include  two  diphenyltruxones  (A.,  1915, 
i,  1063;  1916,  i,  151 ;  1920,  i,  316).  Not  all  truxones 
are  obtainable  by  a  single  method.  Thus  the  action 
of  concentrated  sulphuric  acid  on  p-phenylindone 
yields  two  diphenyltruxones,  whereas  this  acid  does 
not  act  under  similar  conditions  on  3-phenyl-2- 
methylindone.  The  latter  is  converted  into  dimethyl- 
diphenyltruxones  by  the  radiations  from  a  quartz 
mercury  vapour  lamp,  and  these  also  transform  into 
two  other  isomerides  the  two  diphenyltruxones  formed 
by  the  action  of  sulphuric  acid  on  p-phenylindone . 

T.'H.  Pope. 

Ring-closure  in  additive  compounds.  III. 
Determination  of  configuration  of  stereoisomeric 
hydrazones.  W.  Hieber  and  F.  Sonnehalb 
(Annalen,  1927  ,  456  ,  86—110;  cf.  A.,  1925,  i,  1325). 
— The  configurations  of  stereoisomeric  compounds 
may  be  determined  from  a  consideration  of  their 
cyclic  co-ordinated  additive  compounds  with  metallic 
salts.  Benzil-a-osazone  in  chloroform  combines  with 
0-5  mol.  of  stannic  chloride  to  form  a  yellow  com¬ 
pound ,  decomp,  above  145°,  and  with  1  mol.  of 
stannic  chloride  to  give  a  red  compound,  m.  p.  120° 
(decomp.).  The  P-osazone,  on  the  other  hand,  forms 
only  a  single  (equimolecular)  additive  compound, 
m.  p.  60°.  No  isomerisation  takes  place,  for  the 
corresponding  osazones  are  regenerated  by  treatment 
with  water.  In  similar  manner  stannic  chloride 
combines  with  2  mols.  of  benzaldehydephenylhydr- 
azone,  giving  a  yellowish -brown  compound,  in.  p. 
70 — 750  (decomp.);  with  2  mols.  of  benzophenonc- 
phenylhydrazone  (red  compound,  m.  p.  190°);  with 
2  mols.  of  benzylideneaniline  [yellow  compound,  m.  p. 
200°  (decomp.)];  with  1  mol.  of  benzophenoneanil 
(yellow  compound,  m.  p.  180°) ;  with  1  mol.  of  benzil- 
dianil  [yellow  compound,  m.  p.  225°  (deeomp.) ;  also 
a  red  compound  containing  more  stannic  chloride]; 
with  1  mol.  and  1-5  mols.  of  bcnzilmonoanil  (orange 
and  red  compounds,  m.  p.  175°  and  90°,  respectively) ; 
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with  1  mol.  of  benzilmonophenylhydrazone  (brownish- 
red  co7npound,  m.  p.  165°).  The  evolution  of  heat 
during  the  reaction  with  benzylideneaniline  and 
benzophenoneanil  and  the  great  stability  of  these 
products  indicate  that  in  all  the  compounds  the  tin 
is  attached  to  doubly-linked  nitrogen  atoms.  This 
is  confirmed  by  the  colours  of  the  compounds,  and 

leads  to  the  formula  C^h*N(NHPh)-c__  for  the 
CPliINfNHPhr  4 

[3-osazone  product;  i.e.,  the  p-osazone  is  the  anti- 
compound,  the  a-osazone  the  syn-compound.  The 
only  known  benzilmonophenylhydrazone  has  an  anti- 

eonfiguration. 

2:3:5:  6-Tetraphenylpyrazine  gives  with  1  mol. 
of  stannic  chloride  a  yellow  compound,  decomp.  135° ; 
with  2  mols.  a  red  compound,  m.  p.  100°.  5 :  6-Di- 
phenyl-2  :  3-dihydropyrazine  is  more  closely  analogous 
with  the  osazones  in  constitution,  and  gives  a  yellow 
compound,  sintering  at  75°,  with  0-5  mol.  of  stannic 
chloride,  and  an  orange  equimolecular  compound, 
m.  p.  115 — 120°  (decomp.) ;  this  confirms  the  syn- 
configuration  for  the  a-osazone.  Mol.  wt.  determin¬ 
ations  in  benzene  and  in  ethylene  dibromide  give 
values  (allowing  for  dissociation)  in  accord  with  these 
views.  C.  Hollins. 

Absorption  spectra  of  derivatives  of  aceto¬ 
phenone.  T.  Tasaki  (Acta  Phytochim.,  1927,  3, 
259—315;  cf.  A.,  1925,  i,  1444,  1445;  ii,  838).— 
The  absorption  spectra  of  acetophenone,  deoxy- 
benzoin,  benzylacetophenone  (hydrochalkone),  benz- 
oylacetonc,  propionylacetophenone,  dibenzoylmeth- 
ane,  benzyl  plienacyl  ketone,  and  of  49  methyl, 
hydroxy-,  alkoxy-,  and  ace toxy- derivatives  of  these 
were  examined.  Acetophenone  and  phenyl  benzyl 
ketone  in  M/1000  alcoholic  solution  give  indications 
of  a  band  at  3600  A.,  the  latter  compound  being 
markedly  hypochromic  compared  with  phenyl  styryl 
ketone.  All  the  diketones  show  in  Mj 10,000  alcoholic 
solution  a  single  band,  which  lies  at  3200  A.  for 
benzoy lacetone ,  propionylacetophenone,  and  benzyl 
phenacyl  ketone,  but  is  displaced  to  2900  A.  in  di- 
benzoylmethane ;  as  in  the  monoketones,  replace¬ 
ment  of  methyl  by  benzyl  has  little  effect.  Intro¬ 
duction  of  hydroxyl  or  alkoxyl  exerts  both  batho- 
chromic  and  hyperchromic  effects,  the  increased 
effect  due  to  o-  or  p-position  of  the  hydroxyl  group 
being  less  marked  in  diketones  than  in  monoketoncs, 
owing  probably  to  the  overwhelming  influence  of  the 
two  carbonyl  groups.  Acetylation  of  hydroxyl  groups 
is  without  effect.  Methyl  groups  have  not  the  auxo- 
chromic  effect  here  which  they  show  in  the  benzo- 
phenone  series. 

The  following  new  compounds  are  described : 
2:4: 5 -trimethylphenyl  fi-phenylethyl  ketone,  m.  p. 
37 — 38° ;  phenyl  p-p -tolylelhyl  ketone,  m.  p.  48 — 50°; 
o-,  m-,  and  p -hydroxyphenyl  $-phenylethyl  ketones, 
m.  p.  30 — 37°,  40 — 42°,  and  62 — 64°,  respectively; 
phenyl  $-m-hydroxyphenylethyl  ketone,  m.  p.  73 — 74° ; 
phenyl  $-3-methoxy-4-ethoxyphenylethyl  ketone,  m.  p. 
o4 — 55° ;  p-anisyl  f) - o - hyd roxyphe nylethyl  ketone,  m.  p. 
59 — 60° ;  p -phenetyl  $-Z-methoxy-4-eihoxyphenylethyl 
ketone,  m.  p.  70—71°;  3 : 4-dimeihoxyphenyl  S-p- 

anisylethyl  ketone,  m.  p.  65 — 66° ;  2-hydroxy -4-ethoxy- 
phenyl  p -3-  methoxy-4 - eJhoxyphen ylethyl  ketone,  m.  p. 


77 — 79° ;  2-hydroxy-4-ethoxyphenyl  p-3  :  4 -methylene- 
dioxyphenylethyl  ketone,  m.  p.  117°  (this  and  all  the 
preceding  ketones  are  prepared  by  reduction  of  the 
corresponding  chalkones) ;  3  :  4-dimethoxybenzoyl- 

acetone,  m.  p.  71 — 72°;  4-metkoxy -2' -ethoxy dibenzoyl- 
methane,  m.  p.  90 — 91°;  dianisoylmethane,  m.  p. 
114°;  a-anisoyl-y-phenylacetone,  m.  p.  75 — 76°  (the 
last  four  compounds  are  prepared  by  Claisen  con¬ 
densations). 

The  author’s  conclusion,  from  absorption  spectra, 
that  rutin  is  of  the  hydroxypyroneglueoside  type  (A., 

1925,  i,  1445)  has  since  been  confirmed  chemically 

by  Atree  and  Perkin  (this  vol.,  231).  Butin  com¬ 
pared  with  quercetin  is  appreciably  hypso-  and  hypo¬ 
chromic.  C.  Hollins. 

Synthesis  of  4-hydroxy-3-methoxy  styryl 
n-butyl  ketone.  H.  Nomura  and  S.  Tsurumi  (Sci. 
Rep.  Tohoku  Imp.  Univ.,  1927,  16,  563 — 564;  cf. 
A,,  1925,  i,  1156). — Vanillin  and  methyl  n-butyl 
ketone,  when  heated  for  6  hrs.  under  a  reflux  con¬ 
denser  with  alcohol  and  potassium  hydroxide,  con¬ 
dense  to  form  4-hydroxy-3-methoxystyryl  n-butyl 
ketone,  m.  p.  39 — 40°  (1H20,  m.  p.  66 — 100°). 

B.  W.  Anderson. 

Homologues  of  zingerone.  II.  H.  Nomura 
and  S.  Tsurumi  (Sci.  Rep.  Tohoku  Imp.  Univ.,  1927, 
16,  565—579). — Vanillin  was  condensed  with  methyl 
n-nonyl  ketone  to  form  4,-hydroxy -3  -methoxy styryl 
n-nonyl  ketone,  m.  p.  55-5 — 56-5°  (  +  1H2Q,  m.  p. 
68 — 100°),  and  this  was  reduced  to  4-hydroxy-d- 
methoxyphenijlethyl  n -nonyl  ketone,  m.  p.  42-5 — 43-5° 
(benzo7jl  derivative,  m.  p.  51 — 52° ;  methyl  ether,  m.  p. 
33-5 — 35°;  oxime  of  the  latter,  m.  p.  73-5—74-5°). 
The  preparation  of  the  n-hexyl,  n-heptyl,  and  n-octyl 
homologues  of  the  above  is  also  described  (cf.  A., 

1926,  1145).  B.  W.  Anderson. 

Nuclear  condensation  of  phenols  and  phenolic 
ethers  with  nitriles  to  ketimines  and  ketones  of 
phenols  and  phenolic  ethers.  II.  Syntheses 
with  anisole,  o-bromoanisole,  phenetole,  ©-,  m-, 
and  p-tolyl  ethers,  veratrole,  and  resorcinol 
ethers.  J.  Houben  and  W.  Fischer  (Ber.,  1927, 
60,  [J3],  1759—1778 ;  cf.  this  vol.,  143).— The  extern 
sion  of  Gattermann’s  synthesis  to  mononuclear 
phenolic  ethers  and  various  nitriles  is  reported. 
a-Naphthol  yields  nuclear  substituted  products  with 
acetonitrile,  chloro-  and  trichloro-acetomtrile,  benzo- 
nitrile,  and  phenylacetonitrile  even  in  the  absence  of 
zinc  chloride,  whilst  considerably  enhanced  yields  are 
obtained  in  its  presence.  With  benzene  derivatives, 
the  presence  of  halogen  in  the  ortfto-position  to  the 
alkoxyl  group  greatly  diminishes  the  yield  without 
entirely  inhibiting  the  change.  A  methyl  group  m 
the  orfAo-position  facilitates  the  reaction,  whilst  in 
the  meta-position  it  diminishes  the  yield  somewhat. 
The  methoxy-group  facilitates  the  reaction  if  in  the 
mefa-position.  If  the  para-position  to  the  alkoxy- 
group  is  replaced  by  methyl,  condensation  is  still 
possible  to  a  limited  extent,  but  not  if  the  alkoxy- 
group  is  here  present.  o-Nitro-  and  o-aeetamido- 
groups  inhibit  reaction  completely.  o-Carboxy- 
groups  introduce  complications,  since  they  react  with 
the  nitrile.  Ether  is  the  most  suitable  solvent. 
Methyl  acetate  may  be  used,  but  gives  a  less  pure 
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product,  whilst  small  amounts  of  ketones  are  obtained 
when  ethyl  bromide  is  employed.  Acetyl  chloride, 
acetic  anhydride,  glacial  acetic  acid,  and  dioxan  are 
quite  unsuitable.  It  is  frequently  possible  to  improve 
the  yield  of  ketone  to  a  considerable  extent  by  use 
of  an  excess  of  nitrile.  The  following  substituted 
acetophenones  are  described ;  loono-trichloroA-ethoxy-, 
m.  p.  63 — 64°  ( sulphonic  acid ;  compound  of  corre¬ 
sponding  ketimine  hydrochloride  and  zinc  chloride) ; 
dda-trichloroA-methoxy-,  m.  p.  33 — 34-5°;  uuu-jn- 
chloroA-elhoxy-Z-methyl- ,  m.  p.  67 — 68° ;  «to<o -trichloro- 
4-methoxy -2-methyl-,  b.  p.  130°/0-8  mm. ;  wcooi-tri- 
chloro-2-methoxy-5-methyl-,  b.  p.  150 — 155°/12  mm. 
(accompanied  by  p -tolyl  Irichloroacetate,  m.  p.  67 — - 
68°);  cdCi>o}-lrichloro-2>  :  4-dimethoxy- ,  m.  p.  101 — 102°; 
aobi-trichloro-2  : 4-dimethoxy-,  b.  p.  153°/0-5 — 0-6  mm. 
(quinol  monoethyl  ether  affords  p -ethoxyphenyl  tri- 
chloroacelale,  m.  p.  49 — 50°) ;  oiw-trichloro-3-bromo- 
4-methoxy-  ( N-trichloroacet-o-methoxybenzamide , 
OMe-C6H4*CO’NH'CO-CCl3,  m.  p.  184—1 85°,  from 
o-methoxybenzoic  acid);  « ea  u-trichloro A-phenoxy- ; 
(o-chloroA-ethoxy-,  m.  p.  65 — 66-5° ;  o-bromoA-ethoxy-, 
m.  p.  59 — 60°  [accompanied  by  dibromodiacetamide, 
m.  p.  195°  (decomp.)  after  darkening  at  190°]. 
a-Naphthyl  ethyl  ether  is  converted  by  trichloro- 
acetonitrile,  zinc  chloride,  and  hydrogen  chloride 
into  u>u>v)-trichloroA-ethoxyacetonaphthone  [ 4-ethoxy-a - 
naphthyl  trichloromethyl  ketone],  m.  p.  74 — 74-5°,  and 
by  chloroacetonitrile  into  to-chloroA-ethoxyaceto- 
naphthone,  m.  p.  132— -132-5°.  m-BromoA-ethoxy- 
acetonaphthone,  m.  p.  120 — 121°,  and  the  corre¬ 
sponding  ketimine  hydrochloride,  decomp,  about  150°, 
are  described.  4-Ethoxyacetonaphthone  has  m.  p. 
77—79°.  a-Naphthol,  hydrogen  chloride,  and  tri- 
chloroacetonitrile  in  the  absence  of  zinc  chloride  give 
an  almost  immediate  precipitate  of  cinnabar-red 
ketimine  hydrochloride,  which  becomes  converted  into 
a  colourless  substance,  probably  the  imino-ether 
hydrochloride;  in  the  presence  of  zinc  chloride 
similar  phenomena  are  observed  and  the  semi-solid 
product  affords  owa-trichloro-4-hiydroxyacetonaphthone, 
m.  p.  100 — 101°,  when  decomposed  by  water.  Benzo- 
nitrile  and  a-naphthol  give  the  corresponding  ketimine 
hydrochloride  and  4-hydroxybenzonaphthone,  m.  p. 
164 — 165°.  4-Hydroxynaphthyl  benzyl  ketone,  m.  p. 
185 — 187°,  is  derived  from  a-naphthol  and  phenyl- 
acetonitrile.  p-Naphthol,  trichloroacetonitrile,  and 
hydrogen  chloride  give  trichloroacctimino- ^-naphthyl 
ether  hydrochloride,  C10H/O-C(CCl3):NH,HCl,  and 
P -naphthyltrichloroacetate,  m,  p.  86 — 87°.  Phenyl 
2-hydroxynaphthyl  ketone,  m.  p.  141°,  is  derived 
from  p-naphthol,  benzonitrile,  hydrogen  chloride,  and 
zinc  chloride  at  60°. 

Unsuccessful  attempts  to  induce  isomerisation  of 
trichloroacetiminophenyl  ether  hydrochloride  by  heat 
111  the  presence  or  absence  of  zinc  chloride  are 
recorded.  H.  Wren. 

,  Quinonedisulphoiies.  A.  Recsei  (Ber.,  1927, 
[B],  1836 — 1840). — The  term  “  quinonedisul- 
phones  ”  is  applied  to  compounds,  0!Ar.‘(S02R)2, 
’’  ;-jch  contain  two  sulphonyl  groups  in  place  of  a 
quinonoid  oxygen.  p-Benzoquinone  dissolved  in 
glacial  acetic  acid  condenses  with  ethyl  mercaptan 
;i!  the  presence  of  concentrated  sulphuric  acid  and 


hydrogen  chloride,  giving  a  compound  which  is 
oxidised  by  permanganate  to  p -benzoquinomdimlpJume 
[1:1-  diethanesvdphonyl  -  A 3-5  -  cyclo hexadiene  -  4  -  one], 
m.  p.  84°,  black-violet  crystals,  giving  brownish-red 
solutions  in  organic  solvents.  The  compound  does 
not  yield  an  oxime,  semiearbazone,  or  phenylhydr- 
azone ;  it  is  readily  reduced  to  a  colourless  compound 
which  becomes  oxidised  when  exposed  to  air.  It  is 
converted  by  cold  bromine  into  2:3:5:  6 -tetra- 
bromo- 1  :  1  -  diethanesulphonyl  -  A2'5  -  cyclohexadiene  -  4  - 
one,  m.  p.  286°  (closed  capillary),  and  by  warm 
bromine  into  2:2:3:3:5:5:6:  6-odabromo-l  :  1- 
diethanesulphonylcyclohexan-i-one,  m.  p.  276°  after 
softening  at  230°.  a-Naphthaquinone  affords  simil¬ 
arly  4  :  4-diethanesulphonyl-x-7iaphlhaquinone,  m.  p. 
86°,  reduced  by  zinc  dust  to  1-hydroxyA  :  4-diethane- 
sidphonyl-l  :  4-dihydronaphthalenc,  m.  p.  91°.  2 -Ethyl- 
thiol-1  :  4-naphthaquinone,  m.  p.  142°,  is  obtained  as 
by-product  during  the  preparation  of  the  naphtha- 
quinonedisulphone.  H.  Wren. 

Action  of  substances  containing  an  active 
methylene  group  on  quinones.  M.  V.  Ionesco 
(Bull.  Soc.  chim.,  1927,  [iv],  41,  1094 — 1096). — 
Acetylacetone  reacts  with  p-benzoquinone  in  pyridine 
solution  forming  a  dark  green  compound,  m.  p.  above 
300°,  probably 


H.  Burton. 

Formation  of  1  :  2-  and  2  : 3-dichloroanthra- 
quinones  from  o-dicklorobenzene.  H.  E.  Fierz- 
I)avii>  (J.  Amer.  Chem.  Soc.,  1927,  49,  2334). — 
Treatment  of  o-3  :  4-dichlorobenzoylbenzoie  acid  with 
concentrated  sulphuric  acid  at  150°  yields,  in  addition 
to  2  : 3-dichloroanthraquinone  (cf.  Phillips,  this  vol., 
362),  a  small  proportion  of  the  1  :  2-dichloro-deriv- 
ative,  m.  p.  196-5°  (lit.,  207°)  (cf.  Senn,  Biss.,  Swiss 
Tech.  High  School,  1923).  F.  G.  Willson. 

Formation  of  1  :  2-  and  2  :  3-dichloroantlira- 
quinones  from  o-dichlorobenzene.  M.  Phillips 
(J.  Amer.  Chem.  Soc.,  1927,  49,  2335;  cf.  preceding 
abstract). — Acknowledgment  of  Fierz-David’s  cor¬ 
rection.  F.  G.  Willson. 

Determination  of  the  structure  of  a-hydroxy- 
anthranols.  A.  Green  (J.C.S.,  1927,  2341 — 2345). 
— The  reduction  of  an  a-hydroxyanthraquinone  to  the 
anthranol  may  occur  in  two  ways,  viz.,  1 -hydroxy - 
anthraquinone  may  yield  either  1:9-  or  1  : 10-di¬ 
hydro  xyanthracene  or  a  mixture  of  the  two. 
Structures  may  be  assigned  to  these  compounds  by 
observing  the  differences  in  the  resistance  of  the 
derived  benzanthrones  to  methylation  (Miller  and 
Perkin,  A.,  1926,  174),  but  this  method  is  tedious  and 
the  yields  are  low  (cf.,  however,  Cross  and  Perkin, 
this  vol.,  771).  The  reaction  of  the  dihydroxy- 
anthracene  with  thionyl  chloride  at  the  ordinary 
temperature  may  also  be  used  for  this  purpose,  since 
only  those  phenols  possessing  two  hydroxy-groups  in 
the  o-  or  pen -position  to  each  other  yield  thionyl 
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derivatives  (ef.  this  vol.,  354,  457).  1  :  8-Dihydroxy  - 

naphthalene,  when  treated  with  thionyl  chloride  in 
carbon  disulphide-pyridine  solution,  yields  1  : 8- 
thionyldihydroxynajdithalene,  m.  p.  97°,  in  quantit¬ 
ative  yield,  whereas,  in  the  ease  of  the  1  :  5-dihydroxy- 
compound,  the  product  is  a  complex  mixture  which 
contains  chlorine.  The  reduction  product  of  1-hydr- 
oxyanthraquinone  yields  a  thionyl  derivative,  in.  p. 
115°  (decomp.),  and  is  therefore  1  : 9-dihydroxy- 
anthracene,  whilst  that  of  4-chloro- 1 -hydroxyanthra- 
quinone  is  4-chloro-l  :  9 -dihydroxy anthracene,  m.  p. 
170 — 171°  (diacetyl  derivative,  m.  p.  157°),  since  with 
thionyl  chloride  it  yields  4-chloro-l  :  9-thionyldihydr- 
oxy anthracene,  m.  p.  123 — 124°  (decomp.).  Anthra- 
gallolanthranol  yields  with  thionyl  chloride  only 
complex  chlorine-containing  mixtures,  indicating  that 
this  anthranol  is  not  1:2:3: 9  -tetrahydroxy- 
anthracene,  since  this  would  be  expected  to  yield  a 
thionyl  derivative  (cf.  J.C.S.,  1926,  2202)  but 
1:2:3:  10-tetrahydroxyanthracene  (cf.  Cross  and 
Perkin,  loc.  cit.).  Liebermann  and  Mamloclc’s  method 
(A.,  1905,  i,  521)  for  the  preparation  of  anthranols 
from  anthraquinones  yields  products  which  are  more 
readily  purified  than  that  of  Breare  and  Perkin 
(J.C.S.,  1923, 123,  2606),  but  the  reduction  of  4-chloro- 

1  -hydroxyanthraquinone  must  be  carefully  controlled 
to  avoid  removal  of  the  chlorine  atom.  1  :  8-Di- 
acetoxynaphthalene  has  m.  p.  155°  (lit.,  147—148°). 

W.  J.  Powell. 

Structure  of  quinizarin.  A.  Green  (J.C.S., 
1927,  2384 — 2385). — A  solution  of  diacetylquinizarin, 
m.  p.  207 — 208°,  in  thionyl  chloride  deposited  the 
polymorphic  form,  m.  p.  200°,  after  being  boiled  for 

2  hrs.  This  lack  of  reactivity  of  a  quinizarin  deriv¬ 
ative  in  which  the  hydroxyl  hydrogens  are  replaced, 
renders  improbable  the  second  mechanism  suggested 
(J.C.S.,  1926,  1430)  for  the  conversion  of  quinizarin 
into  10  -  chloro  - 1  -  hydroxy  -4:9-  anthraquinone  by 
treatment  with  thionyl  chloride.  It  is  therefore 
probable  that  quinizarin  assumes  an  wtAo-quinonoid 
state  (1  :  10-dihvdroxv-4  :  9-anthraquinone)  in  this 
reaction  (cf.  Perkin,  J.C.S.,  1899,  75,  433). 

M.  Clark. 

Derivatives  of  the  anthraquinone  series.  I.  G. 

Farbenind.  A.-G. — See  B.,  1927,  743. 


a  white  turbidity  at  235 — 245°,  and  at  275 — -277° 
gives  a  clear  brown-coloured  melt. 


The  lactonic  acid  is  formed  through  the  intermediate 
hydroxytetracarboxylic  acid,  which  cannot  be  isolated, 
but  its  presence  is  proved  definitely  by  titration 
values.  H.  Burton. 

New  derivatives  of  caoutchouc.  G.  Brttni  and 

E.  Geiger  (Atti  R.  Accad.  Lincei,  1927,  [vi],  5,  823 — 
828). — In  benzene  solution,  nitrosobenzene  (3  mols.) 
and  caoutchouc  (1C5H8)  readily  react  (cf.  Angeli, 
Alessandri,  and  Pegna,  A.,  1910,  i,  552 ;  Alessandri, 
A.,  1915,  i,  555),  giving  azoxybenzene,  together  with 
a  94 — 98%  yield  of  a  yellow  iso  caoutchouc  nitrone, 
•CH:CMe-C(:NPh:0)-CH2-  or 

•CH2-C(:CH2)-C(:NPh:0)-CH2-.  The  formation  of  this 
compound,  which  is  obtained  also  when  the  latex 
of  Hevea  brasiliensis  and  nitrosobenzene  react  in 
pyridine  solution,  serves  well  for  the  determination 
of  crude  caoutchouc.  It  unites  with  bromine  to 
form  the  compound  (iCgHuBr^NOPh)*. 

Treatment  of  caoutchouc  (1C5H8)  with  ethyl 
o-nitrosobenzoate  gives  azoxybenzene  and  a  colloidal 
acid,  (:C5H6:N0-C6H4-C02H)*,  decomp,  about  100°. 
Caoutchouc  reacts  also  with  the  p-nitroso-derivatives 
of  dimethylaniline,  methylaniline,  diphenylamine, 
and  o-toluidine.  Gutta  percha  reacts  with  nitroso- 
compounds  in  the  same  way  as  caoutchouc. 

These  nitrones  do  not  react  with  hydroxylamine, 
but  with  phenylhydrazine  the  nitrone  of  isocaout¬ 
chouc  yields  the  phenylhydrazone  of  a  ketone  which 
contains  the  carbonyl  in  the  caoutchouc  chain  and 
is  termed  cauccione :  •CHICMe,C(:NPh;0),CH2*+ 
NKU-NHPh  — >•  •CH:CMe-C(:NO-NHPh)-CH2-+ 
NHPh-OH.  T.  H.  Pope. 


Bile  acids.  XVII.  M.  Schenck  and  H.  Kirchoe 
(Z.  physiol.  Chem.,  1927,  169,  164—176;  cf.  this 
vol.,  665). — Oxidation  of  the  ketolactam-carboxylic 
acid,  C^HggO^jN,  m.  p.  218 — 220°  (this  vol.,  666), 
with  potassium  permanganate  gives  a  Icetolactamdi- 
carboxylic  acid,  C^HjjOgN  (I), 
m.  p.  277°  (decomp.),  a  reaction 
similar  to  the  preparation  of  the 
diketodicarboxylic  acid  from 
pyrodeoxybilianic  acid  (Wieland 
and  Kulenkampff,  A,,  1921,  i, 
112). 

When  bilisoidanic  acid  (Schenck, 
A.,  1924,  i,  179,  1318),  is  heated 
sodium  hydroxide  solution 
it  undergoes  a  benzilie  acid  re¬ 
arrangement,  and  the  product  isolated  is  a  lactonic 
acid,  C24H3208,2H20  (II),  which  on  heating  shrinks 
at  about  155°,  becomes  a  frothy  mass  at  165°,  assumes 


Formation  and  decomposition  of  ketonecyano- 
hydrins.  Some  compounds  recently  classified 
as  such.  A.  Lapworth,  R.  H.  F.  Manske,  and 
E.  B.  Robinson  (J.C.S.,  1927,  2052— 2056).— The 
formation  of  the  cyanohydrin  of  menthone,  as  with 
other  ketones,  is  a  reversible  reaction,  and  equi¬ 
librium  is  attained  in  a  few  min.  or  sec.  in  strongly 
alkaline  solution.  The  extraordinary  stability  of  the 
“  menthonecyanohydrin  ”  obtained  from  the  nitro- 
imine  by  Houben  and  Pfankuch  (this  vol.,  364)  is 
probably  due  to  a  Wagner  transformation  during 
the  preparation.  True  menthonecyanohydrin  has 
been  prepared  and  shown  to  have  a  higher  dissociation 
constant  than  cyclohexanone  cyanohydrin.  The 
stability  of  the  two  supposed  “  camphorcyanohydrins  ’ 
(ibid.)  is  similarly  explained.  C.  Hollins. 

Menthone  series.  V.  d-neoisoMenthylamine. 

J.  Read  and  G.  J.  Robertson  (J.C.S.,  1927,  2168 — 
2174). — Of  the  12  menthylamines  all  but  the  3 -neo- 
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isomenthylamines  have  previously  been  described, 
d-ncoiso Menthylamine  is  now  isolated  from  the 
mixture  of  formylated  bases  obtained  by  heating 
Z-menthone  with  ammonium  formate.  The  free  base 
has  [a]„  +9°  and  gives  the  following  derivatives  : 
hydrochloride,  not  melted  at  250°,  [a]1,?  +20-9° ; 
formyl  derivative,  [a],,1  +3-9°;  acetyl  derivative, 
m.  p.  99 — 100°,  [a]1,*  —2-6° ;  benzoyl  derivative, 
m.  p.  151°,  [a]}'  —104°;  3 - naph thalenesu Iphon yl 

derivative,  m,  p.  120°,  [a]1,]  —10-7°;  carbamide, 
m.  p.  115 — 116°,  [a]],  — 3-1°;  phenylcarbamidc, 
m.  p.  149 — 150°,  [a])]  —12-1°;  phenylthiocarbamide, 
m.  p.  99°,  [a])3  — 6-7° ;  benzylidene  derivative,  m.  p. 
68 — 69°,  [a]i,  —34-2°;  salicylidene  derivative,  m.  p. 
98 — 100°,  [a]1,®  —17-9°.  The  hydrochloride  is  con¬ 
verted  by  nitrous  acid  mainly  into  partly  racemised 
d-A3-menthcne,  and  a  little  d+somenthol.  The 
salicylidene  derivatives  of  neo-  and  d -neoisom enthyl- 
arnines  are  non-phototropic,  whilst  those  of  menthyl- 
amines  and  isomenthylamincs  are  distinctly  so.  The 
molecular  configuration  of  neoisomenthylamine  is 
discussed  and  numerical  powers  of  derivatives  of  the 
four  stereoisomeric  types  of  menthylamines  arc 
pointed  out.  C.  Hollins. 

Mononitriles  of  camphoric  acid.  F.  Salmon- 
Legagneur  (Ann.  Chim.,  1927,  [x],  7,  385 — 407  ;  8, 
5 — 70). — The  action  of  Grignard  reagents  on  the 
esters  of  camphoric  serai-nitrile  (i.e.,  of  a-camphor- 
nitrilic  acid)  is  in  general  more  complex  than  in  the 
case  of  cyanocampholic  esters,  and  may  take  cither 
course  (A)  or,  in  addition,  course  (B),  according  to 
the  nature  and  proportion  of  Grignard  reagent  and 
solvent  used.  It  is,  however,  only  slightly  affected 
by  variation  of  the  ester  group  : 

•CMe(CO„R)-CMe,-CH(CN)-  _ 

•CMe(CR2OH)-CMe2-CH(CN)- _ 

*CMe(CR2OH)-CMe2-CH(CO-R)\ 

Thus  with  5  mols.  of  magnesium  methyl  iodide  in 
ether  course  (A)  is  followed,  the  yield  of  product 
varying  from  43%  with  the  methyl  to  32%  with  the 
o-tolyl  ester;  in  the  latter  case  rather  more  of  a 
compound,  m.  p.  164°  (below),  is  produced.  In 
boiling  benzene  or  toluene  solution  course  (B)  is  also 
followed.  With  magnesium  phenyl  bromide  course 
(B)  is  followed  even  in  ethereal  solution,  the  inter¬ 
mediately-formed  ketimine  being  isolable,  together 
with  an  amide.  Course  (A)  is  followed  when  mag¬ 
nesium  ethyl  bromide  is  used,  but  other  products  are 
also  formed  (below). 

When  either  the  syn-  or  the  anti-iorm  of  jsonitroso- 
camphor  is  treated  in  benzene  solution  with  thionyl 
chloride  and  the  product  formed  is  treated  with  an 
alcohol  or  a  phenoxide,  the  corresponding  a-camphor- 
nitrilic  ester  is  formed  in  the  yield  indicated  :  methyl, 
m.  p.  40°  (85%) ;  ethyl,  m.  p.  25—28°,  b.  p.  162°/ 
18  mm.,  phenyl,  m.  p.  76 — 77°,  b.  p.  215 — 225°/ 
18  mm.,  [a]f,  +30°  27' ;  o -lolyl  (70%),  m.  p.  99—100°, 
b.  p.  228— 233°/18  mm.,  [a];)  +25°  7';  p -tolyl,  m.  p. 
96—97°,  b.  p.  228— 233°/18  mm.,  [a]f,!  +28°  52'; 
benzyl  (86%;  a  little  camphorimide  is  also  formed), 
b.  p.  223— 224°/17  mm.,  [a]M  +59°  24'  (in  alcohol), 
[“]u  +56°  3'  (in  benzene).  The  chloride  of  a-carn- 
phomitrilie  acid  obtained  in  86%  yield  by  the  action 
■of  thionyl  chloride  on  the  pure  acid  (Borsehe  and 


Sander,  A.,  1915,  i,  148)  has  m.  p.  93 — 95°,  b.  p.  152 — 
154715  mm.  Attempts  to  alkylate  the  tolyl  ester 
with  sodamide  in  ether  or  in  benzene  were  unsuccess¬ 
ful,  and  even  in  toluene  and  xylene  only  25%  and 
50%,  respectively,  of  the  theoretical  amount  of 
ammonia  was  liberated,  and  no  substitution  product 
was  obtained  with  butyl  iodide.  Similarly  the  methyl 
ester  could  not  be  bcnzylatcd.  Possibly  the  ester 
group  is  attacked  affording  an  amide,  converted  by 
the  alkyl  halide  into  a  substituted  amide  (cf.  Ramart 
and  Haller,  A.,  1924,  i,  732).  p-Camphornitrilie  acid, 
m.  p.  108—109°,  obtained  in  67%  yield  from  cam¬ 
phorimide  (Rupe  and  Splittgerber,  A.,  1907,  i,  1016), 
is  converted  by  thionyl  chloride  into  the  chloride 
(yield  80%),  b.  p.  148 — 149°/17  mm.,  from  which 
the  0 -lolyl  ester,  m.  p.  68 — 69°,  b.  p.  219 — 221°/ 
15  mm.,  [a]})  —105°  39',  is  obtained  in  the  usual  way. 

o-Tolyl  a-camphornitrilate  and  5  mols.  of  mag¬ 
nesium  methyl  iodide  in  ethereal  solution  afford 
3-cyano-l-a-hydroxyisopropyl  -1:2:  2-lrimethylcyclo- 
pentane  (2:2:  34rimethyl-3-a-hydroxyisopropyicyclo- 
pentane- 1  -carboxylonilrile) ,  m.  p.  93 — 94°,  [a];) 
+78°  15'  (j)henylur ethane,  m.  p.  169 — 170°),  together 
with  a  compound,  Cj^H-^ON,  m.  p.  164°,  which  gives 
iodoform  when  treated  with  potassium  hydroxide  and 
alcoholic  iodine  and  forms  no  oxime  or  semicarbazone. 
With  bromine  in  chloroform  it  gives  a  monobromo- 
eompound,  m.  p.  161 — 162°,  does  not  react  with 
phenylcarbimide,  whilst  with  potassium  permangan¬ 
ate  it  yields  only  the  above  compound,  CnH17()N. 
Substitution  of  ether  by  toluene  is  accompanied  by 
the  formation  of  3 -acetyl- 1  - a.-hijdroxy\sopropyl- 1  :  2  :  2- 
trimethyleycXopentane,  m.  p.  95—96°  (semicarbazone, 
m.  p.  221—222°),  giving,  when  distilled  at  144 — 145°/ 
15  mm.,  S-acetyl-1-a.-methylethenyl-l  :  2  :  2-trimethyl- 
cyclo pentane  (yield  47%),  m.  p.  164°,  [a]]}  +40°  44' 
(oxime,  m.  p.  103 — 104°;  semicarbazone,  m.  p.  229 — 
230°),  which  yields  indefinite  products  with  bromine 
in  chloroform,  and  is  oxidised  by  potassium  per¬ 
manganate  to  1  :  3-diacetyl-l  :  2  :  2-trimethylcyclo- 
pentane,  b.  p.  154 — 156°/19  mm.  [ disemicarbazone , 
m.  p.  305 — 307°  (decomp.)]. 

When  the  product  of  interaction,  in  ether,  of 
magnesium  phenyl  bromide  (4  mols.)  and  the  methyl 
ester  of  a-camphornitrilic  acid  is  acidified  with  hydro- 
bromic  acid  there  is  formed  the  ketimine  hydro¬ 
bromide,  COPh-C8H14-CPh:NH,HBr,  m.  p.  211—213°, 
fa]1,)  —53°  16',  converted  by  boiling  alcoholic,  hydro¬ 
chloric,  or  hydrobromic  acid  into  1  : 3 -dibenzoyl- 
1  :2  :  2-trimethylcyclopentane,  m.  p.  118°,  [a]®  —60° 
10'  (a.-monoxime,  m.  p.  199 — 200°),  together  with  the 
amide,  m.  p.  172 — 175°,  [a]\f  +44°  51'  (oxime,  194 — 
196°),  of  3-benzoyl-l  ;  2  :  2-trimelhylcyc\opentane-\- 
carboxylic  acid,  m.  p.  169 — 170°  (silver  salt).  The 
structure  of  the  amide  follows  from  its  formation 
by  hydrolysing  3-benzoyl-l  :  2  :  2-trimelhylcyclopent- 
ane-l-carboxylonitrile,  m.  p.  58 — 59°  (oxime,  152 — 
153°),  formed  from  the  chloride  of  [3-caniphornitrilic 
acid,  benzene,  and  aluminium  chloride.  The  chloride 
of  a-camphornitrilic  acid,  however,  under  similar 
conditions,  affords  in  75%  yield  a  nitrile,  C15H19N, 
b.  p.  153 — 155°/3-5  mm.,  [a]1,]  +21°  12',  slowly  hydro¬ 
lysed  at  125 — 130°  by  acetic-hydrochloric  acid  to  an 
acid,  C15H2002,  m.  p.  140°,  identical  with  that  obtained 
from  benzene  and  camphoric  anhydride  by  Biircker 
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(A.,  1896,  i,  179)  and  Blanc  (A.,  1899,  i,  925)  (“  phenyldi- 
hydroisolauronolie  ”  acid).  Ethereal  magnesium  p- 
tolyl  bromide  similarly  affords  1 : 3-di-~p-toluoyi-l :  2  : 2- 
trimethylcyclopentane,  m.  p.  143 — 144°.  Ethereal 
magnesium  ethyl  bromide  and  the  methyl  ester  of 
a-camphornitrilic  acid  afford  camphorimide,  3 -cyano- 
1  -  a  -  hydroxi/isopropyl - 1  :  2  ;  2  -  Irimethylcycicypentane, 
m.  p.  79—80°,  b.  p.  185— 187°/18  mm.,  [a]’, 5  +63°  54' 
(o -nitrobenzoate,  in.  p.  112 — 113°),  together  with  an 
oil,  [a]il8  +40°  48',  which  is  probably  a  mixture  of 
isomerides,  C1,H„1ON,  and  a -ethylidene  campholidene, 

Ac 'riSte“ 

NH  ,  m.  p.  206°,  b.  p.  200°/18  mm., 


[«]i!  +11°  16'  (yield  30%)  [j hydrochloride ,  C12H20ONCI, 
m.  p.  230 — 235°,  hydrobromide,  (C12H,gON)2,HBr(?), 
m.  p.  245 — 248°],  which  is  very  stable  both  to  acids 
and  alkali  but  which  affords  a  dibromide,  softening 
at  140 — 145°  (decomp.).  Decomposed  with  cold  ivatcr 
the  latter  affords  a  substance,  C12HlgONBr,  m.  p. 
126 — 127°,  boiling  vrater  giving  an  isomeride,  m.  p. 
67 — 68°,  These  isomerides  probably  possess  the 
/C.'CMcBr  /C-CHMcBr  • 

structures  (C8H14<(  ">NH  or  C3HM<)  SN  , ,  the 
XX)  N<X> 


CH2-C==g-CHMeBr 

structure  !  QMe,  N  H  being  less  probable. 

CHo/CMe— CO 

Oxidation  of  a-ethylidenecampholidone  with 
chromic-sulphuric  acid  yields  camphoric  and  acetic 
acids,  -whilst  sodamide  and  benzyl  chloride  in  toluene 
convert  it  into  a-ethylidene-lX-benzylcampholidone, 
m.  p.  140—141°,  [a]1,?  +43°  46',  oxidised  by  chromic- 
sulphuric  acid  to  camphoric  acid,  a  little  camphoric 
anhydride,  acetic  acid,  and  benzylamine;  this  re¬ 
action  establishes  the  structure  of  a-ethylidenecam¬ 
pholidone.  a-Ethylidene-'N-allylcampholidoiie,  m.  p. 
125 — 126°,  [a]®}  +67°  34',  is  prepared  similarly. 
Reduction  of  the  benzyl  or  p-tolyl  ester  of  a-cam¬ 
phornitrilic  acid  with  sodium  and  absolute  alcohol 
at  150 — 160°  affords  a-campholidone,  a-aminocam- 
pholic  acid,  and  a -aminocampholic  alcohol  (yield  36%), 
b.  p.  163 — 165°/9  mm.,  (a]„  —14°  39'  (hydrochloride, 
m.  p.  190 — 200°;  chloroplatinatc ;  phenylcarbamide- 
urethane,  NHPh-C(>CH,-C8H14-CH2-0-C0-NIIPh). 

R.  Bhightman. 

[Camphorchloroanilic]  acids  and  camphoro- 
ehloroplienylimides.  M.  Singh  and  R.  Singh 
(J.C.S.,  1927,  1994—1997 ;  cf.  Wootton,  ibid.,  1910, 
97,  405). — Camphoric  anhydride  is  condensed  with 
the  three  chloroanilines  to  give  mixtures  of  the 
ehloroanilic  acids  and  the  chloroanils,  separable  by 
means  of  sodium  carbonate.  The  ehloroanilic  acids 
have  increasing  mol.  rotatory  power  in  the  order 
o-,  m-,  p-,  and  melt  at  165°  (o-),  216 — 217°  (m-), 
and  197°  (p-).  The  chlorophenylimides  have  m.  p. 
128°  (o-),  176°  (m-),  and  165°  (p-).  Rotatory  powers 
of  the  six  compounds  in  various  solvents  are  given. 

C.  Hollins. 

Hydration  of  nopinene,  III.  Comparison  of 
the  hydration  of  pinene  and  nopinene.  G.  Aus- 

TEKWEIL  (Bull.  Soc.  chim.,  1927,  [iv],  41,  10SS— 
1094;  cf.  this  vol.,  60,  156). — The  reaction  between 
pinene  and  organic  acids  forming  bornyl  esters  is 
bimolecular  as  for  nopmene,  and  it  is  accompanied 


by  a  unimolecular  reaction  affording  limonene.  The 
reaction  velocities  are  smaller  than  those  for  nopinene. 
In  the  production  of  limonene  from  nopinene  it  appears 
improbable  that  pinene  is  the  intermediate  product, 
and  alternative  mechanisms  for  the  formation  of 
limonene  from  pinene  and  nopinene,  through  the 
intermediate  tsopinene,  are  formulated. 

H.  Burton. 

8-d-Bornylsemicarbazide  and  S-ri-neobornyl- 
semicarbazide.  J.  A.  Goodson  (J.C.S.,  1927, 
1997 — 2000). — Acetonesemiearbazone,  w'hen  heated 
with  anhydrous  d-bornylamine  at  175°  gives  acetone- 
S-d-bornylsemicarbazone,  m.  p.  141 — 148°,  [a]50  +25-5°, 
which  is  hydrolysed  with  10%  hydrochloric  acid  to 
8-d -bornylsemicarbazide,  m.  p.  75°,  [a]'fj  +17°  (hydro¬ 
chloride,  m.  p.  190 — 198°,  [<*]$  +2-6°).  8-d -Bornyl- 

semicarbazones  of  the  following  ketones  are  described  : 
iaopulegone,  m.  p.  224 — 226°,  [a]-"1  +9-2°;  4-methyl- 
cyclohexanone,  m.  p.  154°,  [aJU  +27-2°;  3-methyl- 
cyclohexanone,  m.  p.  172 — 177°,  [a]“  +27-4°;  d- 3- 
methylcyclohexanone,  m.  p.  173 — 179°,  [a]jj  +7-4°. 

Acetone-S-d-neobomylsemicarbazone,  m.  p.  175 — 
179°,  (a]0  —92-1°,  similarly  prepared,  gives  on  hydro¬ 
lysis  S-d-neobornylsemicarbazide  hydrochloride,  m.  p. 
198 — 202°,  [a]“  —50-8°.  4-Methylcyclohexanone-S-d- 
neo bornylsemicarbazone,  m.  p.  151 — 155°,  [a]i0  —91-3°, 
and  the  3-methyl  isomeride,  m.  p.  157 — 161°,  [a]jj 
-91-2°,  arc  described.  All  m.  p.  are  corrected. 

No  resolution  into  optical  enantiomorphs  could  be 
achieved  by  means  of  the  active  semicarbazides. 

C.  Hollins. 

Action  of  bromine  on  dimethylpyrone.  J.  N. 
Collie  and  L.  Klein  (J.C.S.,  1927,  2162 — 2164).— 
Bromination  of  dimethylpyrone  in  chloroform  with 

1  mol.  of  bromine  yields  dimethylpyrone  hydro¬ 
bromide  perbromide,  C14H1704Br3,  m.  p.  136° 
(Hantzsch  and  Denstorff,  A.,  1906,  i,  745).  Excess 
of  bromine  gives  Feist  and  Baum’s  dibromodimethyl- 
pyrone,  m.  p.  163°  (A.,  1905,  i,  914),  and  in  the 
absence  of  a  solvent  tetrabromodimethylpyrone,  m.  p. 
229°.  When  bromine  is  added  to  an  aqueous  sus¬ 
pension  of  the  barium  salt  of  dimethylpyrone  there 
is  formed  a  compound,  C7H703Br,  m.  p.  106°,  b.  p. 
about  310°  (decomp.;  monobenzoyl  derivative,  m.  p. 
112°;  phenylhydrazine  compound,  in.  p.  142°  (de¬ 
comp.)],  similar  in  all  respects  to  the  iodine  compound 
obtained  by  Collie  (J.C.S.,  1921,  119,  1550). 

C.  Hollins. 

Coumarin  series.  I.  Action  of  the  Grignard 
reagent  on  substituted  coumarins.  I.  M.  Heil- 
bron  and  D.  W.  Hill  (J.C.S.,  1927,  2005 — 2013). — 
Magnesium  phenyl  bromide  reacts  with  4-hydroxy- 
coumarin  and  its  methyl  ether  to  give  d-hydroxy- 

2  :  2-diphenyl- A? -chromen,  m.  p.  230 — 231°,  and  the 
4-wief/KKn/-compound,  m.  p.  135°,  respectively.  The 
constitution  of  the  latter  follows  from  its  conversion 
by  boiling  concentrated  alkali,  into  benzophenone. 
<k-Methoxy-2  :  2-di-p-anisyl-£?-chromen  melts  at  155°. 
2 : 2-Diphenyl-‘k-methyl-&?-chromen,  m.  p.  89°,  pre¬ 
pared  from  4-methylcoumarin  and  magnesium  phenyl 
bromide,  gives  on  hydrolysis  phenyl  bemzhydryl 
ether,  CHPL/OPh,  m.  p.  56°.  2  :  2-DiphenylA  :  6- 
dimethyl-A3-chromen,  m.  p,  126°,  similarly  prepared, 
is  hydrolysed  to  p -tolyl  benzhydryl  ether,  m.  p.  96°. 
By  the  action  of  magnesium  phenyl  bromide  on 
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4  ;  7-dimethylcoumarin  the  ring  is  opened,  with 
formation  of  diphenyl-o-hydroxy-fi-p-dimethylsti/ryl- 
carbinol,  m.  p.  146° ;  the  main  product  is  2  :  2 -di- 
phenyl-i :  7 -dimethyl- tP-chromen,  m.  p.  87°  (also 
obtainable  by  heating  the  carbinol  in  acetic  acid), 
which  is  hydrolysed  to  m-tolyl  benzhydryl  ether ,  m.  p. 
125°,  and  laetaldehyde,  m.  p.  103 — 105°. 

On  the  other  hand  when  3-methylcoumarin  is 
treated  with  magnesium  phenyl  bromide  the  product 
is  2  :  i-diphenyl-Z-methylchroman-i-ol,  m.  p.  149°,  which 
is  converted  into  2  :  2-diphenyl-Z-melhyl-lP-chromen, 
m.  p.  91°,  by  boiling  with  acetic  acid.  3-Phenyl- 
coumarin  behaves  similarly  (Lowenbein,  A.,  1924, 
i,  1221 ;  Lowenbein  and  Rosenbaum,  A.,  1926,  955). 

Those  reactions  are  explained  on  the  assumption 
that  the  initial  reaction  with  either  3-  or  4-subs tituted 
eoumarins  is  ring  scission  with  formation  of  p-un- 
saturated  ketones,  the  subsequent  reactions  of  which 
follow  the  Kohler  rule  (A.,  1907,  i,  535).  C.  Hollins. 

Constitution  of  gentisin.  <T.  Shinoda  (J.C.S., 
1927,  1983 — 1985). — Since  1  :  Z-dihydroxtj-1  -methoxy- 
anlhrone  (“  isogentisin  ”),  m.  p.  241°  ( acetyl  deriv¬ 
ative,  in,  p.  211 — 212°),  synthesised  by  condensing 
2-hydroxy -o-methoxybenzonitrile ,  m.  p.  136°,  with 
phloroglucinol  in  ether  in  presence  of  zinc  chloride 
and  hydrogen  chloride  and  hydrolysis  of  the  resulting 
ketimine  hydrochloride,  differs  from  gentisin,  the  latter 
must  have  the  structure  of  1  :  7  -  dihydroxy-  3-methoxy- 
xanthone  as  indicated  by  Perkin  (J.C.S.,  1898,  73, 
1028).  The  nitrile  is  prepared  by  dehydration  of 
2-hydroxy -G-methoxybenzaldoxime,  m.  p.  118°.  iso- 
Gentisin  gives  on  demethylation  gentisein,  m.  p.  318°. 

C.  Hollins. 

Synthetic  medicinals.  II.  Theory  of  lax¬ 
atives.  H.  P.  Katjfmann  [with  H.  Haas]  (Z.  angew, 
Chem.,  1927,  40,  831 — 836,  858 — 863). — Laxatives  can 
be  differentiated  from,  and  stand  between,  drastic 
purgatives  and  mild  aperients,  although  the  classi¬ 
fication  is  not  precise.  The  copious  literature  of  this 
subject  is  reviewed,  and  attention  is  drawn  to  the 
anomalous  position  of  phenolphthalein  and  its 
analogues,  which  are  usually  classed  with  the  anthra- 
quinone  derivatives  and  other  substances  the  action  of 
which  is  chiefly  on  the  lower  bowel.  Succinylphenol- 
pldhalein,  prepared  by  heating  together  phenol¬ 
phthalein  and  suceinyl  chloride  at  120°  for  5  hrs.,  is 
amorphous  and  has  m.  p.  170° ;  it  is  readily  hydrolysed 
by  alkali  and  is  also  a  mild  aperient,  acting  slowly. 
Phthahtfphenolvhthalein,  apparently 

c«h/__lc<  \c/2__\c6h4,1, 

\c?h4;o/ 

phous,  m.  p.  250°  (decomp.),  on  the  other  hand,  resists 
hydrolysis  and  is  inactive  as  a  purgative.  It  is 
prepared  by  heating  phenolphthalein  and  phthalyl 
chloride  at  120 — 130° ;  the  preparation  of  the  latter  is 
described  and  its  b.  p.  at  various  pressures  are  recorded, 
thus,  147°/13  mm.,  150-5°/15  mm.,  153— 154°/21  mm. 
In  passing  it  is  noted  that  Pawlewsky’s  compound  (A., 
1895,  i,  219 ;  1896,  i,  50)  is  a  bisphthalidenehydro- 
quinonp  pitipr 

AXMX  /0-C6H4-0x  /O-Ca 

GtR/- - \c<  yy- - -'CgH*  as  the 

N>CflH4'CK 


amor- 


mol.  wt.  in  molten  phenol  agrees  with  this  formula. 


The  above  results,  taken  in  conjunction  with  other 
data,  suggest  that  purgative  properties  depend  on  the 
presence,  or  formation  by  hydrolysis,  of  free  hydroxy- 
groups.  That  the  two  phenyl  groups  must  also  be 
free  in  other  respects  is  shown  by  the  fact  that 
fluorescein,  thiofiuorescein,  and  similar  compounds, 
have  no  purgative  action.  Phenolhomophthahin, 
however,  is  a  powerful  purgative.  This  compound, 
m.  p.  227°,  is  obtained  by  heating  together,  at  125°, 
homophthalic  anhydride,  phenol,  and  zinc  chloride. 
It  dissolves  readily  in  alkalis,  but  the  solutions 
exhibit  only  a  yellow  colour,  like  that  of  4-hydroxy- 
coumarin ;  this  indicates  that  a  quinonoid  modification 
is  not  formed,  and  if  this  is  so,  the  hypothesis  that 
purgative  properties  are  associated  with  a  quinonoid 
arrangement  is  disproved. 

The  (di  l)-acetyl  derivative,  m.  p.  161°,  is  weakly 
purgative;  the  tribenzoyl  derivative,  m.  p.  185°,  is 
inactive.  Homophthalic  acid  does  not  yield  its 
chloride  when  it  is  heated  with  phosphorus  penta- 
chloride;  the  product  is  i-chlorois ocoumar in,  m.  p. 
96—97°.  Bis-(4-hydroxyphenyl)isatin  (Baeyer  and 
Lazarus,  A.,  1886,  154)  is  also  an  active  purgative, 
but  its  acetyl  derivative  is  weak  and  its  phthalyl 
derivative,  m.  p.  about  280°,  is  inactive.  Phenol- 
naphthalein  is  more  active  than  phenolphthalein ;  its 
diacetyl  derivative,  m.  p.  198°,  acts  mildly,  whilst  its 
phthalyl  derivative,  m.  p.  175°  (decomp.),  which  is  not 
readily  hjxlrolysed,  is  inactive.  These  results  demon¬ 
strate  that  the  important  grouping  in  respect  to 
purgative  properties  is  the  4  :  4'-dihydroxydiphenyl- 
methylene  radical.  In  accordance  with  this  conclusion 
it  is  found  that  4  : 4'-dihydroxybenzophenone  is  an 
active  purgative ;  its  acetyl  derivative  is  mildly  active, 
its  phthalyl  derivative,  m.  p.  125°  (decomp,),  is  more 
stable  and  inactive ;  and  4  :  4'-dihydroxydiphenyl- 
dimethylmethane  and  4  : 4'-dihydroxytetraphenyl- 
methane  both  also  possess  laxative  properties. 

W.  A.  Silvester. 

Synthesis  of  pyrylium  salts  of  anthocyanidin 
type.  XII.  D.  D.  Pratt,  A.  Robertson,  and 
R.  Robinson  (J.C.S.,  1927,  1975 — 1983;  cf.  this  vol., 
974). — Benzoyl  acetaldehyde  condenses  with  phloro¬ 
glucinol  in  formic  acid  to  give  trianhydrohisbenzoyl- 
acetaldehydephloroglucinol,  C^H^O,,  which  chars 
without  melting  above  280°,  and  is  converted  by 
boiling  hydrochloric-acetic  acid  into  chrysinidin 
chloride  (5  :  7 -dihydro xyfiavylium  chloride),  obtained 
also  by  condensing  the  components  in  ether  or  glacial 
acetic  acid  in  presence  of  hydrogen  chloride. 
O-Benzoylphloroglucinaldehyde  and  acetophenone  in 
ethyl  acetate  saturated  with  hydrogen  chloride  yield 
O-benzoylchrysinidin  chloride,  from  which  chrysinidin 
chloride  is  obtained  by  treatment  with  methyl  - 
alcoholic  ammonia  and  addition  of  hydrochloric  acid. 
Chrysinidin  perchlorate  melts  at  244°  (decomp.). 
From  p-methoxyaeetophenone  0  -benzoylaccKetmidm 
chloride  and  aeaeetinidin  chloride  [dimorphic  per¬ 
chlorate,  m.  p.  278 — 280°  (decomp.) ;  picrate,  m.  p. 
231 — 233°  (decomp.)].  Demethylation  of  aeaeetinidin 
chloride  with  hydriodic  acid  and  phenol  gives  a  purer 
apigenidin  iodide  (chloride,  mercurichloride,  per¬ 
chlorate,  and  periodide  prepared)  than  previously 
obtained. 

Hydroxymethykneacetoveratrone  [copper  compound, 
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decomp.  188°)  condenses  with  phloroglucinol  in  ether 
in  presence  of  hydrogen  chloride  to  form  5  :  1-di¬ 
hydroxy -8'  :  4 ' -dimethoxyjlavylimn  chloride,  decomp. 
272°,  which  gives  on  demethylation  a  luteolinidin 
chloride  monomethyl  ether  (probably  5:7:  4 '-dihydr- 
oxy-3'-methoxyflavylium  chloride),  decomp.  282°,  and 
eventually  luteolinidin  chloride.  7-Hydroxy-3  :  2' :  4- 
trimethoxyjlavylium  chloride,  decomp.  185°,  from 
o>  :  2  :  4-trimethoxyacetophenone  and  S-resorcylaldc- 
hyde,  and  its  demethylation  product,  resomorindin 
chloride,  decomp.  216°,  are  described.  The  copper 
compound  of  hydroxymethylene-2  : 4-dimethoxy- 
acetophenonc  has  m.  p.  190°.  Phloroacetophenone 
trimethyl  ether  condenses  with  ethyl  oxalate  to  give 
ethyl  2:4:  G-ir ime th oxybenzoylpyruva l e ,  m.  p.  S4°. 

C.  Hollins. 

Synthesis  of  pyrylium  salts  of  anthocyanidin 
type.  XIII.  Some  monohydroxyflavylium  salts. 
F.  M.  Irvine  and  R.  Robinson  (J.C.S.,  1927  ,  2086 — 
2094).- — Attempts  to  demethylate  8-methoxyflavylium 
chloride,  m.  p.  190°  (decomp.),  prepared  from  o-vanillin 
and  acetophenone,  or  iodide,  m.  p.  134°,  were  unsuc¬ 
cessful.  Condensation  of  5-methoxysalicylaldehyde 
with  acetophenone  in  aqueous-alcoholic  potassium 
hydroxide  gives  40%  of  5-methoxysalicylidenediaceto- 
phenone  [ay-dibenzoyl-[3-2-hydroxy-5-methoxyphenyI- 
propane],  m.  p.  125°,  and  50%  of  phenyl-2-hydroxy- 

5 - mdhoxystyryl  ketone,  m.  p.  104°,  which  is  converted 
by  hydrochloric-acetic  acid  into  G-methoxyjlavylium 
chloride,  m.  p.  97°  [+2H20;  ferrichloride,  m.  p.  203°; 
iodide,  m.  p.  143°;  periodide,  m.  p.  86 — 87°;  per¬ 
chlorate,  m.  p.  about  200°  (decomp.)].  Careful 
demethylation  with  phenol  and  hydriodic  acid  gives 

6 - hydroxyjlavylium  chloride  ( ferrichloride ,  m.  p.  198°; 
cMoroav.rate).  4,' -Hydroxyjlavylium  iodide  yields  on 
demethylation  4' -hydroxyjlavylium  periodide,  m.  p. 
208 — 209°  [ chloride ,  m.  p.  142°  ( -f  2H20) ;  chloroaurate, 
m.  p.  177°].  The  corresponding  4' -hydroxyjlavan- 
liydrone,  m.  p.  200°,  gives  no  methiodide. 

p-Hydroxyacetophenone,  m.  p.  110°  ( acetate ,  m.  p. 
54°),  obtained  in  33%  yield  by  a  modification  of 
Nencki  and  Stoeber’s  method  (A.,  1897,  i,  521), 
condenses  with  o-vanillin  in  formic  acid  to  form 
4' -hydroxy -8-methoxyjlavylium  chloride,  m.  p.  190° 
[decomp.;  jerrichloride,  m.  p.  217°;  periodide,  m.  p. 
170 — 173°  (decomp.)] ;  4' -hydroxy -S-methoxyjlavan- 

hydrone  decomposes  at  206°. 

o-Hydroxyacetophenone  gives  with  salicylaldehyde 
a  scarlet  solid,  which  is  not  a  flavylium  salt.  2 '-Hydr¬ 
oxyjlavylium  jerrichloride,  m.  p.  125°,  is  obtained  by 
using  o-acetoxyacetophenone.  For  the  condensation 
with  o-vanillin,  o-hydroxyaeetophenone  is  more 
suitable  than  the  acetate,  and  yields  2' -hydroxy-8- 
•methoxyjlavylium  chloride,  m.  p.  188°  (decomp.). 

G-Melhoxy-4-phenacylidenejlavene,  m.  p.  146°, 
obtained  with  acetophenone  and  phenyl  $-2-hydroxy- 
5-mcthoxyphenylethyl  ketone  ( semicarbazone ,  m.  p. 
184°;  p -nitrophenylhydrazone,  m.  p.  163 — 165°),  from 
5-methoxysalieylidenediacetophenone,  resembles  the 
pyroncs  in  that  the  ketone  group  is  unattacked  by 
magnesium  phenyl  bromide,  and  the  flavene  yields  a 
jerrichloride,  m.  p.  170°  (decomp.),  readily  hydrolysed 
by  water.  In  this  flavene  the  pyrone  system 
■O-CIC-C.’O  is  extended  to  •O-CIC-CiC-CIO. 

C.  Hollins. 


Pyrylium  salts  of  anthocyanidin  type.  XIV. 
A.  Robertson  and  R.  Robinson  (J.C.S.,  1927,  2196 — 
2206). — Flavylium  salts  containing  free  hydroxyl 
groups  in  positions  3, 5, 3',  and  4'  have  been  prepared. 
Their  colour  reactions  with  alkalis  are  described  and 
compared  with  those  of  cyanin  and  meeocyanin. 
2  :  G-Dimethoxy-4-methylbenzoyl  chloride,  m.  p.  84 — 85°, 
obtained  by  the  action  of  phosphorus  pentachloride 
on  p-orsellinic  acid  dimethyl  ether,  yields  a  corre¬ 
sponding  p -toluidide,  m.  p.  168 — 169°,  iminochloride, 
amide,  m.  p.  199°,  and  nitrile,  m.  p.  138 — 139°. 
Reduction  of  the  last-named  compound  by  Stephen’s 
method  (A.,  1925,  i,  1131)  gives  2  :  G-dimethoxy-4- 
methylbenzaldehyde,  m.  p.  90—91°  (p -nitrophenyl¬ 
hydrazone),  which  could  not  he  condensed  with 
u-mothoxyacetoveratrone.  Application  of  the  Gatter- 
mann  synthesis  to  m-xylorcin  .yields  m -xylorcyl- 
aldeliyde,  a  bright  yellow  substance,  m.  p.  155 — 156°, 
which  condenses  with  co-4-dimethoxyacetophcnone  in 
formic  acid  solution  under  the  influence  of  hydrogen 
chloride  giving  b-hydroxy-8  :  4' -dimethoxy-G  :  8-di- 
methyljlavylium  chloride  (ferrichloride,  m.  p.  211 — 
212°).  Demethylation  yields  3:5: 4' -trihydroxy - 
6  :  8 -dimethyljlavylium  chloride  (iodide).  Similar  con¬ 
densation  of  ra-xylorcylaldehyde  with  u-methoxy- 
acetoveratrone  yields  G-hydroxy-8  :  3'  :  4 ' -trimethoxy- 
6  :  8-dimethy Ijla vyl ium  chloride  ( jerrichloride ,  m.  p. 
200 — 203°).  Demethylation  gives  3:5:3':  4'-tetra- 
hydroxy-G  :  8-dimethylflavyliuni  chloride  (iodide). 
Rhamnetin  was  acetylated  and  reduced  by  zinc  dust 
in  boiling  acetic  anhydride  solution.  The  product 
-was  hydrolysed  with  aqueous-alcoholic  hydrogen 
chloride,  giving  rhamnetidin  chloride  and  insoluble 
by-products.  Salicylaldehyde  condenses  with  o>-4- 
dimethoxyacetophenone  in  presence  of  hydrogen 
chloride  giving  3  :  4' -dime thoxijjlavylium  chloride  (ferri¬ 
chloride,  m.  p.  151—152°  dimorphic  [?];  lit.  135°). 
Demethylation  yields  3  :  4' -dihydroxyjlavylium  chloride 
(iodide).  Comparison  of  the  colour  of  alkaline 
solutions  of  this  salt  with  those  of  7  :  3'  :  4'-trihydroxy- 
flavylium  chloride  and  the  representative  of  the 
5:3':  4'-hydroxylated  series  described  above,  demon¬ 
strates  the  relatively  feeble  hypsochromic  character 
of  the  hydroxyl  groups  in  positions  7  and  5.  An 
improved  method  for  the  preparation  of  p-orsellinic 
acid  is  described.  The  following  are  mentioned : 
methyl  p-orscllinate,  m.  p.  93 — 94° ;  3  :  5-dimethoxy- 
p-toluic  acid,  m.  p.  180 — 182°  (decomp.) ;  2  :  4-di- 
methoxy-6-methylbenzaldehyde,  m.  p.  04 — 65°; 
orsellinic  acid  dimethyl  ether,  m.  p.  143 — 144° 
(decomp.)  [lit.  gives  98 — 99°,  178°,  62°,  and  140°, 
respectively].  M.  Clark. 

Synthesis  of  brazilin  and  hsematoxylin  and 
their  derivatives.  II.  Synthesis  of  deoxytri- 
methylbrazilone  and  of  isobrazilein  ferrichloride 
trimethyl  ether.  W.  H.  Perkin,  jun.,  J.  N.  Ray, 
and  R.  Robinson  (J.C.S.,  1927,  2094 — 2100). — The 
constitution  of  deoxytrimethylbrazilone  (II),  originally 
obtained  by  reduction  of  trimethylbrazilone  with 
phenylhydrazine  (Gilbody  and  Perkin,  ibid.,  1902,  81, 
1046),  is  established  by  its  synthesis  by  dehydration 
of  3-homoveratryl-7-methoxychromanone  (I),  Oxid¬ 
ation  with  ferric  chloride  yields  isobrazilein  ferri¬ 
chloride  trimethyl  ether,  which  therefore  has  the 
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structure  (III).  Trimethylbrazilone  is  probably  best 
represented  by  V  in  equilibrium  with  (IV)  and  (VI). 


(3-m-methoxyphenoxypropionic  acid  {ethyl  ester,  m.  p. . 

0  CO 


45°)  in  80%  sulphuric  acid  at  60 — 90° ;  its  veratryl- . 
idene  derivative,  m.  p.  141°,  forms  a  dibromide,  m.  p., 


137—138°,  and  an  oxamino -oxime.  The  3-mp-di- 
hydroxybenzylidene  derivative,  m.  p.  212°,  is  reduced 
smoothly  by  hydrogen  and  palladium  to  3-mp -dihydr- 
oxybenzyl-1  -methoxychromanone,  m.  p.  138°,  and  a 
substance,  m.  p.  139°.  The  benzyl  compound  is 
methylated  with  methyl  sulphate  to  give  3 -homovera- 
iryl-l -methoxychromanone  (I),  m.  p.  92°,  obtainable, 
although  in  poor  yield,  by  reduction  of  3-veratrylidene- 
7 -methoxychromanone.  The  dehydration  of  3-homo- 
veratryl  -  7  -  methoxychromanone  to  deoxytrimethyl- 
brazilone,  m.  p.  166 — 171°,  is  accomplished  by  boiling 
in  benzene  with  phosphorus  pentoxide. 

C.  Hollins. 

Manufacture  of  vat  dyes  containing  sulphur 
fperinaphthathioindoxyls].  I.  G.  Farrenind. 
A.-G.— See  B.,  1927,  809. 

[Transformations  of  ethyl  isatin-AT-carboxyl- 
ate.]  N.  Putochin  (Ber,,  1927,  60,  [j 3],  2033;  cf. 
this  vol.,  885). — -The  course  of  the  reaction  between 
sodioisatin  and  ethyl  chloroformate  has  been  elucid¬ 
ated  previously  by  Heller  and  Lauth  (A.,  1926,  957 ; 
cf.  also  Heller,  A.,  1918,  i,  309).  H.  Wren. 

5:6-  Dimethoxy  -  2  -  methyl  -1:2:3  :  4-tetra  - 
hydroisoquinoline  and  its  derivatives.  R.  D. 
Haworth  (J.C.S.,  1927,  2281 — 2284). — Treatment  of 
the  amide ,  m.  p.  99 — -100°,  of  p-2  :  3-dimethoxyphenyl- 
propionic  acid  with  sodium  hypochlorite  yields 
P-2  :  Z-dimethoxyphenylethylamine,  b.  p.  190° /70  mm. 
{hydrochloride ;  picrate,  m.  p.  174 — 176°).  The 
K- formyl  derivative  of  the  amine  reacts  with  phos¬ 
phorus  oxychloride  to  give  5  :  Q-dimethoxy-3  :  4 -di- 
hydroisoquinoline.  Reduction  of  the  methiodide ,  m.  p. 

— 175°,  of  this  base  with  zinc  and  dilute  sulphuric 
acid  gives  5  :  6 -dimethoxy -2-methyl-l  :  2  :  3  :  4 -tetra- 
hydromoquinoline  [ hydrochloride ;  hydriodide,  m.  p. 
201° ;  picrate,  m.  p.  164°  (decomp.)].  Nitration 


of  the  tetrahydro-base  in  glacial  acetic  acid  gives 
S-nitro-5  :  G-dimethoxy-2-methyl-l  :  2  :  3  :  4 -tetrahydro- 
isaqninoline,  m.  p.  104 — 105°,  which  fails  to  condense 
with  piperonal  or  veratraldehyde  in  presence  of  either 
piperidine  or  methyl-alcoholic  potassium  hydroxide. 
It  is  inferred  that  the  effect  of  the  nitro-group  on  the 
1 -methylene  group  is  neutralised  by  the  methyl  - 
imino-grouping.  Reaction  of  (5-2  : 3-dimethoxyphenyl- 
ethylamine  with  6-bromohomopipcronylic  acid  at 
180°  yields  6'-bromo-‘i'  :  4' -methylenedioxyphenylaceto- 
P-2  :  3- dimethoxy phenylethylamide,  m.  p.  131°,  which  is 
converted  by  treatment  with  phosphorus  oxychloride 
into  Q'-bromo-5  :  6 -dimethoxy -3'  :  A'-methylenedioxy-l- 
benzyl-3  :  4 - d ihyd roisoqui n oline ,  m.  p.  134 — 135°.  The 
last-named  compound  is  oxidised  by  the  air  to 
6'bromo- 5  :  6-dimethoxy - 3'  :  4' -melhylenedioxy-l-benz- 
oyl- 3  : 4-dihydrdis.oqumoline,  m.  p.  168°.  M.  Clark. 

Resolution  of  racemic  AT-ethyltetra.liydlro- 
quinoline  oxide.  J.  Dodonow  (J.  pr.  Chem,,  1927, 
[ii],  117,  154 — 160). — Oxidation  of  A-ethyltetra- 
hydroquinoline  for  74  hrs.  with  3%  hydrogen  peroxide 
at  60—70°  yields  b-ethyltetrahydroquinoline  oxide,  an 
unstable  syrup  (dl-picrate,  m.  p.  124-5°;  dl-hydro- 
chloride,  m.  p.  125 — -126°).  Treatment  of  an  aqueous 
solution  of  the  (^-hydrochloride  with  silver  d-bromo- 
camphorsulphonatc  and  concentration  of  the  solution 
in  a  vacuum  yields  d-N-ethyltetrahydroquinolme  oxide 
d-cc-bromocamphor-n-sulphonate,  m.  p.  165 — 166°, 
[a]D  +  69-4°,  in  practically  quantitative  yield ;  whilst 
further  evaporation  of  the  mother-liquor  yields 
1  -  N -ethyltelrahydroquinoline  oxide  bromocamphorsul- 
phonate  (+H20),  m.  p.  85 — 87°;  anhydrous,  m.  p. 
137. — 138°,  [a]0  +45°,  mixed  with  a  little  of  the  dZ-salt. 
From  these  salts  in  the  usual  manner  are  obtained  the 
d -picrate,  m.  p.  97 — 98°;  1  -picrate,  m.  p.  98 — -104°; 
d-hydrochloride,  m.  p.  139—140°,  [a]D  +30-6°;  and 
1-hydrochloride,  m.  p.  138—139°,  [a]D  —29-4°. 
Although  the  active  bases  themselves  could  not  be 
isolated  the  optical  rotations  of  the  d-  and  Worms  were 
found  to  be  [a]D  +41°  and  [<x]0  —40°  respectively  by 
exact  neutralisation  of  solutions  of  the  active  chlorides 
with  barium  hydroxide.  J.  W.  Baker. 

Dimeride  of  4 : 6-dichloro-5-cyano-2-styryl- 
pyridine.  G.  Roller  (Ber.,  1927,  60,  [j?],  1920 — 
1922;  cf.  Spath  and  Roller,  A.,  1925,  i,  1446). — The 
dimeric  substance  formed  by  the  action  of  light  on 
4  :  6-dichloro-5-cyano-2-styrylpyridine  probably  owes 
its  production  to  the  disappearance  of  the  ethylenic 
linking  and  consequent  transformation  into  a  cyclo- 
butane  derivative.  In  favour  of  this  view  it  is  noted 
that  the  dimeride  is  colourless,  whereas  the  mono- 
meride  is  yellow  and  that  the  former  is  stable  to 
potassium  permanganate  in  the  presence  of  acetone 
whereas  the  latter  is  not.  Under  certain  conditions, 
depolymerisation  of  the  dimeride  to  monomeride  can 
be  effected  by  distillation.  Photopolymerisation  is 
not  a  general  property  of  stilbazoles.  4-Chloro-2- 
hydroxy-Q-styrylpyridine,  m.  p.  234 — 235°  after 
softening  at  233°,  4 : 6-dichloro-5-cyano-2-m-nitro- 
styrylpyridine,  m.  p.  263 — 264°,  and  4  :  Q-dichloro-5 - 
cyano-2-m-chlorostyrylpyridine,  m.  p.  182 — 183°,  are 
incidentally  described.  H.  Wren. 

Action  of  sulphuryl  azide  on  p-oyrnene.  A. 
Bertho,  T.  Chrtius,  and  F.  Schmidt  (Ber.,  1927,  60, 
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[2?],  1717 — 1720). — p-Cymene  is  converted  by  sulph- 
urylazide  at  180°  into  nitrogen,  sulphur  dioxide,  and  a 
non-acetylable  base,  C9N13N,  isolated  as  the  picrate, 
m.  p.  146°,  and  chloroplatinaie,  m.  p.  163 — 164° 
(decomp.).  Since  the  base  does  not  lose  ammonia 
when  repeatedly  evaporated  with  hydrochloric  acid, 
the  presence  in  it  of  a  seven-membered  ring  appears 
excluded.  It  and  the  isomeric  base  derived  from 
31-xylene  and  carbonyl  azide  (A.,  1926,  509)  are 
therefore  considered  to  be  the  two  possible  methyh'so- 
propylpyridines  containing  the  alkyl  groups  in  the 
2  : 5-position.  In  addition,  a  neutral  substance,  ( ?) 
C10H10NC1,  m.  p.  79°,  is  obtained  in  small  amount 
owing  to  the  presence  of  chloride  in  the  azide  solution, 
whilst  the  mother-liquors  from  the  picrate,  m.  p.  146°, 
yield  a  second  picrate,  m.  p.  149°.  H.  Wren. 

Manufacture  of  quinoline  derivatives  [zinci- 

chlorides].  British  .Dyestuffs  Corf.,  Ltd,,  etc. 

— See  B„  1927,  809. 

Condensation  of  acetaldehyde  and  paracet- 
aldehyde  with  aniline  in  the  presence  of  alumin¬ 
ium  oxide  as  contact  substance.  A.  E,  Tschit- 
schibabin  and  M.  P.  Oparina  (Ber.,  1927,  60,  [B], 
1873—1876;  cf.  A.,  1924,  i,  709,  766).— Condensation 
is  effected  between  aldehydes  and  aniline  in  much  the 
same  manner  as  between  aldehydes  and  ammonia 
(loc.  cit.),  but  the  use  of  considerably  higher  tem¬ 
peratures  is  advantageous  for  the  production  of 
quinoline  bases  in  general  and  of  4-methylquinoline  in 
particular.  The  production  of  2-  and  4-methyl- 
quinolines  from  acetaldehyde  and  aniline  is  precisely 
analogous  to  that  of  2-  and  4-methylpyridines  from 
acetaldehyde  and  ammonia.  Probably  crotonalde- 
hyde  is  intermediately  formed.  Skraup’s  reaction 
appears  therefore  as  a  special  case  of  the  reactions  of 
Dobner  and  von  Miller  (production  of  2-substituted 
quinoline  homologues)  and  Tschitschibabin  (pro¬ 
duction  of  4-substituted  quinoline  homologues). 

H.  Wren. 

Condensation  of  crotonaldehyde  with  am¬ 
monia  in  the  presence  of  aluminium  oxide. 
A.  E.  Tschitschibabin  and  M.  P.  Oparina  (Ber., 
1927  ,  60,  [B],  1877— 1879).— Substitution  of  croton¬ 
aldehyde  for  acetaldehyde  in  the  synthesis  of  pyridine 
bases  from  aldehydes  and  ammonia  in  the  presence  of 
aluminium  oxide  causes  a  very  marked  reduction  in 
the  amount  of  the  picoline  fraction  (the  formation  of 
these  is  due  to  the  partial  depolymerisation  of 
crotonaldehyde  to  acetaldehyde)  and  a  great  increase 
in  the  proportion  of  collidines  of  which  the  main 
component  is  p-collidine.  The  yield  of  the  latter 
substance  amounts  to  20%  of  the  crude  bases.  The 
isolation  of  a  collidine  picrate ,  m.  p.  163 — 164°,  is 
recorded.  H.  Wren. 

Synthesis  of  quinoline-4-carboxylic  acids.  S. 
Berlingozzi  and  A.  Turco  (Rend.  Accad.  Sci.  fis. 
mat.  Napoli,  1927,  [iii],  33,  50 — 52). — Substituted 
derivatives  of  2-phenylcinchoninic  acid  (“  atophan  ”), 
shown  by  Nicolajer  and  Dorn  (Det.  Arch.  klin.  Med., 
1908,  93,  331)  to  increase  excretion  of  uric  acid  in  the 
urine,  are  prepared  by  condensing  pyruvic  acid  and 
acetylbenzidine  with  various  aldehydes  by  the  method 
of  Knorr  (A.,  1884,  1198).  The  following  are 
described :  G-p-acetamidophenyl-2-phenylquinoline-4:- 


carboxylic  acid,  decomp,  about  250°,  and  the  corre¬ 
sponding  2-(  1)methoxyphenyl-,  m.  p.  about  199° 
(decomp.),  2 -styryl-,  m.  p.  about  210°  (decomp.), 
2 -methylenedioxyphenyl-,  m.  p.  about  245°  (decomp.), 
2 -{l)dihydroxy-(l)-tolyl,  m.  p.  about  175°,  and 
2-methyl-,  decomp,  about  260°,  derivatives. 

E.  W.  WlGNALL. 

Synthesis  of  “  p  ”  acid  (2  :  6-dihydroxyquinol- 
ine-4-carboxylic  acid)  obtained  from  crude 
"  cryzanin  "  by  hydrolysis.  Y.  Sahashi  (Proe. 
Imp.  Acad.  Tokyo,  1927,  3,  437— 438).— 2-Hydroxy- 
6-methoxyquinoline-4-carboxylic  acid,  synthesised  by 
Halberkann’s  method  (A.,  1922,  i,  174)  on  hydrolysis 
by  Zeisel’s  method  affords  2  :  6-dihydroxyquinoline- 
4-carboxylic  acid,  identical  with  the  “  p-acid  ”  obtained 
from  crude  oryzanin  (A.,  1926,  846). 

R.  Brightman. 

Manufacture  of  alkoxyamino-  [8-amino-6-alk- 
oxy-] quinolines.  I.  G.  Farbenind.  A.-G. — See  B., 

1927,  797. 

Quinoline  derivatives  and  condensation  pro¬ 
ducts  from  6-amino-3-methoxybenzaldehyde. 
J.  Troger  and  C.  Cohaus  (J.  pr.  Cliem.,  [ii],  1927, 
117,  97 — -116). — The  condensation  of  6-amino-3- 
methoxybenzaldehyde  (Troger  and  Fromm,  A.,  1926, 
68;  acetyl  derivative,  m.  p.  187°)  with  various 
carbonyl  and  cyano-compounds  is  investigated.  With 
ethyl  acetoacetate  and  ethyl  benzoylacetate  in  hot 
alcoholic  solution  in  presence  of  a  few  drops  of 
sodium  hydroxide  it  yields  respectively  ethyl  6-meth- 
oxy-2-methylquinoline-3-carboxylate,  an  oil  ( chloro - 
plalinale),  and  ethyl  6-methoxy-2-phenylquinoline-3- 
carboxylate,  m.  p.  115°  (acid,  m.  p.  232°;  chloro- 
platinate  and  silver  salt  of  the  acid),  whilst  when  heated 
together  in  a  sealed  tube  at  160°  for  4  hrs.  -without 
solvent  or  catalyst  the  products  are  respectively 
2-hydroxy-G-methoxy-3-acetylquinoline,  m.  p.  297° 
(phenylhydrazone,  m.  p.  252°),  and  2-hydroxtj-G- 
methoxy-3-benzoylquinoline,  m.  p.  293°  (phenylhydr¬ 
azone,  m.  p.  229°).  Condensation  with  compounds  of 
the  type  R-CHyCN  in  alcoholic  solution  with  sodium 
hydroxide  as  a  catalyst  yields  2-aminoquinoline 
derivatives  :  thus  p  -  bromobenzenesulphonaceto- 

nitrile,  phenylacetonitrile,  and  malononitrile  yield, 
respectively,  2-amino-G-methoxy-3-p-bromobenzenesul- 
phonyl-,  m.  p.  89 — 90°;  -3-phenyl-,  m.  p.  143°  (hydro¬ 
chloride  ;  yields  2-hydroxy -G-methoxy-3-phenylquinol- 
ine,  m.  p.  109°,  on  treatment  with  nitrous  acid),  and 
-3 -cyano-quinoline,  m.  p.  243—244°  [which,  on 
treatment  with  nitrous  acid,  yields  2-hydroxy-G- 
methoxy-3-cyanoquinoline,  m.  p.  263°,  and,  on  hydro¬ 
lysis,  2-amino-6-methoxyquinoline-3-carboxylic  acid, 
m.  p.  above  300°  (silver  salt;  chloroplatinaie)  whilst 
subsequent  treatment  with  nitrous  acid  yields 
2-hydroxy-G-methoxijquinoline-3-carboxylic  acid,  m.  p- 
283°  (disilver  salt)].  In  all  three  cases  the  2-amino- 
group  is  eliminated  as  ammonia  on  reduction  with 
tin  and  hydrochloric  acid.  Condensation  with  ethyl 
cyanoaeetate  yields  2-hydroxy-6-methoxy-3-cyano- 
quinoline  (above)  whilst  the  corresponding  -3-carb- 
oxylic  acid  is  also  obtained  by  condensation  with 
malonic  acid.  Condensation  with  phenaeyl  cyanide 
yields  G-methoxy-3-cyano-2-phenylquinoline,  m.  p.  170 
(chloroplatinaie),  irrespective  of  the  method  of  con- 
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densation  employed.  Condensation  with  barbituric 
acid  in  the  presence  of  alkali  yields  2  :  4 -dikelo- 
1:2:3:  i-tetrahydro-Q  -rnelhoxy quinoline, -l  :  3  -diazine 


(I),  m.  p.  273°  (sodium  and  silver  salts).  6-Amino-3- 
methoxybenzaldehyde  itself  is  unstable  and  readily 
condenses  to  a  yellow  solid  substance,  possibly  (II)  or 
(III).  J.  W.  Baker. 

(3-Substituted  derivatives  of  “  atophan  ”  [2- 
phenylquinolin e-4-carb oxylic  acid].  S.  Berlin- 
gozzi  and  A.  Turco  (Rend.  Accad.  Sci.  fis.  mat. 
Napoli,  1925,  [iii],  31,  191— 193).— On  condensing  a 
solution  of  isatin  in  potassium  hydroxide  solution  with 
u-phenoxyacetophenone  in  alcohol,  there  is  obtained, 
on  acidification,  3- phenoxy-2-phenylquinoline-i-carb - 
oxylio  acid,  m.  p.  232°  (heavy  metal  salts  insoluble,  but 
barium  salt  soluble  in  water),  which  when  heated  yields 
Z-phenoxy-2-phenylquinoline,  m.  p.  130 — 131°. 

E.  W.  Wignall. 

3- Substituted  quinolines.  S.  Berlingozzi  and 
W.  E.  Burg  (Rend.  Accad.  Sci.  fis.  mat.  Napoli,  1927, 
[iii],  33,  39 — 40). — By  condensing  N-p- hydroxy- 
phenacylphthalimide  (obtained  from  p-chloroacetyl- 
anisole  and  potassium  phthalimide)  with  o-amino- 
benzaldehyde,  and  hydrolysing,  Z-amino-2-p-methoxy- 
phenylquinoline,  m.  p.  138°  (acetyl  derivative,  m.  p. 
165°),  is  obtained,  which  on  diazotisation  yields 
3-hydro  xy-2-p-methoxyphenyIquinoline. 

Using  isatoie  acid,  Z -amino -2 -p-methoxy phenyl - 
quinolineA-carboxylic  acid ,  decomp,  about  150°  ( acetyl 
derivative,  m.  p.  212°),  is  obtained,  which  on  diazotis¬ 
ation  yields  the  corresponding  3 -hydroxy-compound 
(Berlingozzi  and  Capuano,  A.,  1924,  i,  1345). 

E.  W.  Wignall. 

[Nitro-  and  amino-acridines.]  H.  Jensen 
(Ber.,  1927,  60,  [B\,  2033). — The  constitution  of  the 
nitroacri dines  established  by  Lehmstedt  by  oxidation 
to  the  known  nitroacridones  (this  vol.,  776)  has  been 
confirmed  by  synthesis  by  Jenson  and  Friedrich 
(this  vol.,  575).  4-Aminoacridine  has  been  described 
previously  by  Clemo,  Perkin,  and  Robinson  (A.,  1924, 
i,  1339).  H,  Wren. 

4-  Amino  - 1  -  phenyl-5-pyrazolone-3-carboxylic 

acid.  F.  D.  Chattaway  and  W.  G.  Humphrey 
(J.C.S.,  1927,  2133 — 2139). — i-Amino-l-phenyl-o- 

pyrazolon  e-3-  curb  o  zylic  acid,  m.  p.  225°  [decomp. ; 
hydrochloride,  decomp.  160°;  acetyl  derivative,  m.  p. 

216° ;  OlA-dibenzoyl  derivative,  m.  p.  205°],  is  obtained 
hy  reduction  with  sodium  amalgam  of  l-phenyl-4 : 5-di- 

ketopyrazoline-3-carboxylic  acid  4-phenylhydrazone, 
or  of  the  4 -oxime,  m.  p.  209°  (decomp.),  prepared  by 
nitrosation  of  l-phenyl-5-pyrazolone-3-carboxylic  acid. 
An hydrodiket osu cc i n ic  acid  phenylosazone  is  reduced 
^ith  sodium  amalgam  first  to  sodium  amino-oxal- 
acetate  phenylhydrazone,  which  on  acidification  gives 


4-amino-l-phenyl-5-pyrazolone-3-carboxylie  acid,  and 
finally  to  the  two  stereoisomeric  diaminosuccinic 

acids. 

When  l-phenyl-4  :  5-diketopyrazoline-3-carboxylic 
acid  4-phenylhydrazone  is  brominated  in  glacial 
acetic  acid  the  product  is  the  4- p-bromophenyl - 
hydrazone,  m.  p.  258°  (decomp.),  which  is  synthesised 
from  l-phenyl-5-pyrazolone-3-carboxylic  acid  and 
p-bromodiazobenzene. 

The  following  esters  of  l-phenyl-4  :  5-diketopyrazol- 
one-3-carboxylic  acid  4-phenylhydrazone  are  prepared 
by  action  of  alcohols  and  hydrogen  chloride  on 
anhydrodiketosuccinic  acid  phenylosazone  :  methyl, 
m.  p.  138°;  ethyl,  m.  p.  153°  ;  n -propyl,  m.  p.  116-5°  ; 
n-bulyl,  m.  p.  117°.  C.  Hollins. 

Condensation  of  dimethylbarbituric  acid  with 
aldehydes.  Colour  reaction  of  furfuraldehydes. 
S.  Axabori  (Proc.  Imp.  Acad.  Tokyo,  1927,  3,  342 — 
344). — Dimethylbarbituric  acid  condenses  readily 
in  aqueous  or  alcoholic  solution  with  benzalde- 
hyde,  vanillin,  furfuraldehyde,  methylfurfuraldehyde, 
hydroxymethylfurfuraldehyde,  '(3  -  indolealdehyde, 
cinnamaldehyde,  and  citral,  forming  crystalline  pro¬ 
ducts,  m.  p.  159—159-5°,  222-5—223-5°,  194-5—195°, 
172—172-5°,  181—182°,  291—292°  (decomp.),  195-5— 
196°,  and  101 — 101-5°,  respectively.  Barbituric  and 
dimethylbarbituric  acid  derivatives  of  furfuraldehyde, 
methylfurfuraldehyde,  and  hydroxymethylfurfuralde¬ 
hyde  give  intense  colorations  with  aniline  and  aniline 
acetate,  recognisable  up  to  dilutions  of  1  in  10°. 

B.  W.  Anderson. 

Barbituric  acid  derivative.  E.  H.  Volwiler. — 
See  B.,  1927,  797. 

Action  of  the  Grignard  reagent  on  alkyl- 
barbituric  acids.  A.  W.  Dox  (J.  Amer.  Chem. 
Soc.,  1927,  49,  2275 — 2279). — Treatment  of  5  :  5'-di- 
alkylbarbituric  acids  with  Grignard  reagents  results 
in  reaction  of  two  carbonyl  groups,  with  subsequent 
elimination  of  1  mol.  of  water.  The  products  are 
highly  resistant  to  hydrolytic  agents,  and  are  therefore 
regarded  as  endo  -  ethers  of  4:6-  dihydroxy  -  2  -  kelo  - 

4:5:5:  6 - telra-alkylh c.va- 

<CR3-NHs  hydropyrimidines  (I). 
]>0  >CO  Derivatives  of  this  type 
cr3-nh/  were  prepared  from  mag¬ 
nesium  ethyl  bromide  and 
5  :  5'-diethyl-,  5-ethyl-5'-phenyl-,  5 -ethyl-5' - isoamyl - , 
and  5  :  5'-diallyl-barbituric  acids ;  from  magnesium 
phenyl  bromide  and  5  :  5'-diethylbarbituric  acid ; 
from  magnesium  propyl  bromide  and  5  :  5'-diethyl- 
barbituric  acid ;  from  magnesium  propyl  bromide  and 
5  :  o'-diethylbarbituric  acid ;  from  magnesium  n-butyl 
bromide  and  5  :  5'-diethylbarbituric  acid,  and  from 
magnesium  isoamyl  bromide  and  5  :  5'-diallylbarbit- 
uric  acid.  They  all  have  m.  p.  not  below  250°,  whilst 
some  can  be  sublimed.  1  :  Z-Diphenyl-5  :  5' -dipropyl- 
barbituric  acid,  m.  p,  104 — 105°,  obtained  by  con¬ 
densing  dipropylmalonio  acid  with  earbanilide  in 
chloroform  in  presence  of  phosphoryl  chloride,  yields, 
when  treated  with  magnesium  ethyl  bromide,  the  endo- 
ether  of  2:4:  6-trihydroxy-l  :  Z-diphenyl-2  :  4  :  6 -tri¬ 
ethyl-5  :  5' -dipropylhexahydropyrimidine,  m.  p.  102° 
(cf.  B4is,  A.,  1904,  i,  503,  671 ;  Sachs  and  Ludwig,  A,, 
1904,  i,  266).  F.  G.  Willson. 
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Transpositions  in  discatole.  B.  Gddo  and 
Q.  Mingoia  (Gazzetta,  1927,  57,  480 — 485). — Acetyl- 
discatole ,  C^H^ONj,  m.  p.  180°,  and  benzoyldiscatole, 
m.  p.  207°,  are  resistant  to  hot  aqueous  alkali,  and  form 
silver  compounds  with  the  silver  atom  attached  to  the 
imino -nitrogen  atom.  These  derivatives  are  hence 
carbon-substituted  compounds,  and  it  must  be 
assumed  that  the  mobility  of  the  imino-hydrogen  atom 
of  the  tetrolic  nucleus  remains  unaltered  in  the  discatole 
molecule  and  that  transposition  of  the  substituent 
group  to  the  only  available  carbon  atom,  that  in  the 
a-position  of  the  tetrolic  nucleus,  takes  place  : 


C.H*<N(C-OR)>CH;N<C*>OHM»-^ 

c»H<<N&>C<C0E)'N<c!H]>CHMe. 

Formyldiscatole  ( a-discaloleaklehyde ),  m.  p.  187°, 
and  ethyldiscatole,  m.  p.  157°,  have  similar  structures. 
Scatole  picrate,  m.  p.  170 — 171°,  undergoes  trans¬ 
formation  into  a  compound,  m.  p.  216 — 217°,  when 
exposed  to  the  air  (cf.  A.,  1924,  i,  427). 

T.  H.  Pope. 

Polynuclear  heterocyclic  aromatic  types.  III. 
Pyrroloquinoline  derivatives.  R.  C.  Fawcett 
and  R.  Robinson  (J.C.S.,  1927,  2254 — 2261). — Con¬ 
densation  of  6-aminoquinoline  with  benzoin  gives 
5  :  6-(2'  :  3'- diphenyl-4 ■  :  5' -pyrrolo)quinoline  (I),  m.  p. 
167—168°  [d-HaO ;  hydrogen  sulphate,  hydrochloride , 
and  picrate,  m.  p.  21S°  (decomp.),  described ;  crystallo¬ 
graphic  data  for  the  base  by  H.  E.  Buckley].  The 
yellow  methosulphate,  m.  p.  218 — 219°,  does  not  give 
an  anhydro-base  (cf.  Armit  and  Robinson,  A.,  1925, 
i,  1170),  but  is  converted  by  alkaline  ferricyanide  into 
2-heto-l  -methyl-5  :  6-(2'  :  Z’ -diphenyl-4'  :  5 ’-pyrrolo)- 
1  :  2-dihydroquinoline,  m.  p.  195-5°. 

Dibenzoylmethane  gives  with  p-aminoacetanilide 
an  anil,  which  is  converted  by  sulphuric  acid  into  a 
substance,  m.  p.  237-5—238-5°,  probably  the  sodium 
salt  of  a  sulphonic  acid  of  the  desired  quinoline.  From 
dibenzoylmethane  and  m-phenylenediamine,  heated 
at  140°  and  then  cyclised  with  zinc  chloride  at  175 — 
180°,  are  obtained  5 -amino-  and  l-amino-2  : 4  di- 
phenylquinolines,  m.  p.  168-5°  and  187°,  respectively  : 
these  may  be  diazotised  and  coupled  with  (3-naphthol. 


6-Nitro  - 1  :  2  :  3  :  4  -  tetrahydrocarbazole  (Borsche, 
Witte,  and  Bothe,  A.,  1908,  i,  365)  is  best  reduced  with 
iron  powder  and  alcoholic  hydrochloric  acid.  The 
6-amino-compound  condenses  with  dibenzoylmethane 
to  form  phenyl  1:2:3:  4-tetrahydro-Q-ca rbazy l-a.- 
aminostyryl  ketone,  m.  p.  229-5 — 230°,  which  is  con¬ 
verted  by  phosphoryl  chloride  into  2  : 4 -diphenyl- 
5  :  8-(4' :  5' :  6' :  7' -tetrahydro-2' :  3' -indoloquinoline  (II) 
m.  p.  235°  [picrate,  m,  p.  241°  (decomp.  243°) ;  metho- 
sulphate ;  methopicrate,  m.  p.  252 — 254°  (decomp.)]. 


The  base  is  yellow,  gives  red  salts,  and  absorbs  oxygen 
from  the  air,  forming  a  diary-derivative,  C27H220,N2, 
decomposing  at  168°  with  incandescence.  By  the 
action  of  aqueous  potassium  hydroxide  on  the 
methosulphate  a  deep  green  substance,  C28H24N2,2H20, 
is  obtained.  This  is  probably  the  hydrate  of  the 
anhydro-base  (III),  similar  in  nature  to  the  quin- 
hydrones,  pyranhydrones,  and  flavanhydroncs. 

C.  Hollins. 

Isomeric  relationships  in  the  pyrazole  series. 
XI.  Alkyl  derivatives  of  3(5)-phenylpyrazole. 
K.  von  Auwehs  and  C.  Mausole  (Ber.,  1927,  60, 
[J3],  1730 — 1736). — Ethyl  5(3)-phenylpyrazole-3(5)- 
carboxylate,  m.  p.  140°,  prepared  from  ethyl  benzoyl- 
pyruvate  and  hydrazine  hydrate,  is  hydrolysed  to 
5{Z)-phenylpyrazole-Z(5)-carboxylic  acid,  m.  p.  234° 
after  softening  ( methyl  ester,  m.  p.  182°).  Treatment 
of  the  esters  with  methyl  iodide  and  methyl-alcoholic 
sodium  methoxide  followed  by  hydrolysis  of  the 
product  affords  a  mixture  of  o-phenyl-l-methylpyrazole- 
Z-carboxylic  acid,  m.  p.  143 — 144°,  and  the  isomeric 
Z-phenyl-l-methylpyrazole-5-carboxylic  acid,  m.  p.  183 — 
184°.  Bromination  of  the  acid  of  m.  p.  143 — 144°  in 
glacial  acetic  acid  affords  the  tromo-derivative, 
Cj^HgO^aBr,  m.  p.  205°,  which  is  converted  by 
methyl-alcoholic  hydrogen  chloride  into  the  methyl 
ester,  C12Hn02N2Br,  m.  p.  114 — 115°,  whereas  the 
5/wno-dcrivative,  m.  p.  208°,  of  the  acid,  in.  p.  183 — 
184°,  cannot  be  esterified  in  this  manner.  The 
position  of  the  substituents  is  thus  established 
(cf.  von  Auwers  and  Hollmann,  A.,  1926,  623,  847). 
The  acid  of  m.  p.  143 — 144°  when  decarboxylated 
affords  5-phenyl- 1-methylpyrazole,  b.  p.  118°/12  mm. 
(picrate,  m.  p.  143°),  whereas  similar  treatment  of  the 
acid  of  m.  p.  183 — 184°  yields  3-phenyl-  1-metliyl- 
pyrazole,  m.  p.  56°  (picrate,  m.  p.  132°),  thus  con¬ 
firming  the  constitution  of  the  phenylmethylpyrazoles 
obtained  by  von  Auwers  and  Schmidt  (A.,  1925,  i, 
585).  The  bromo-acid,  m.  p.  205°,  gives  a  bromo- 
base,  m.  p.  53 — 54°.  Ethylation  of  ethyl  5(3)-phenyl- 
pyrazole-3(5)-carboxylate  gives  a  mixture  of  esters 
which  can  be  roughly  separated  by  fractional  distill¬ 
ation.  Hydrolysis  of  the  separate  fractions  leads  to 
the  isolation  of  Z-phenyl-l-ethylpyrazole-5 -carboxylic 
acid,  m.  p.  162 — 163°,  and  5-phenyl-l-ethylpyrazole- 
Z-carboxylic  acid,  m.  p.  137 — 138°,  which  afford 
respectively  4-bromo-Z-phenyl-l-ethylpyrazole-5-carb- 
oxylic  acid,  m.  p.  154 — 155°,  and  4-bromo-5-phe?iyl- 
l-ethylpyrazole-Z-carboxylic  acid,  m.  p.  179 — 180° 
after  softening  (converted  by  methyl-alcoholic 
hydrogen  chloride  into  the  methyl  ester,  m.  p.  Ill0)- 
Decarboxylation  of  the  corresponding  acids  yields 
3-phenyl-l-ethylpvrazole.  b.  p.  146°/12  mm.,  m.  p. 
34—36°  (picrate,  m.  p.  104—106°)  (cf.  A.,  1925,  i,  586), 
and  5-phenyl-l-ethylpyrazole,  b.  p,  129°/12  mm., 
d'P  1  0595,  rtJ{0  1-57077  {picrate,  m.  p.  106-5—107°). 
During  the  direct  ethylation  of  3(5)-phenylpyrazole 
with  ethyl  bromide  5-phenyl-l-ethylpyrazole  is 
produced  in  relatively  very  small  amount  (cf.  A., 
1925,  i,  585).  H.  Wren. 

Porphyrin  syntheses.  X.  Synthesis  of  iso- 
uroporphyrin  and  carboxyhsematic  acid.  H. 
Fischer  and  P.  Heisel  (Annalen,  1927, 457,  83 — 102; 
cf.  this  vol.,  469). — In  uroporphyrin,  the  octa- 
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carboxylic  acid  corresponding  with  coproporphyrin, 
the  four  additional  carboxyl  groups  are  most  probably 
attached  to  the  same  carbon  atoms  as  the  remaining 
four;  i.e.,  uroporphyrin  contains  four  malonic  acid 
groupings.  This  view  is  confirmed  by  the  synthesis 
of  jsouroporphyrin. 

Bromination  of  ethyl  2  :  4-dimethyl- 3- p(3-dicarb- 
ethoxyethylpyrrole- 1  -carboxylate  (Fischer  and  Ander- 
sag,  unpublished  work)  in  ether  gives  the  4 -bromo- 
methyl  compound,  m.  p.  90°  {4-anilinomethyl  com¬ 
pound,  m.  p.  100°),  which  is  converted  by  boiling  with 
water  or  methyl  alcohol,  with  loss  of  formaldehyde  and 
hydrogen  bromide,  into  bis(l-carbethoxy-2-melhyl- 
3 - $$-dicarbethoxyethyl-4 -pyrryl)methane ,  m.  p.  126°  ; 
when  methyl  alcohol  is  used  there  is  also  formed,  by 
exchange  of  alkyl  groups,  bis(l-carbelhoxy-2-melhyl- 
8-^-dicarbomethoxyethyl-4-pyrryl)methane,  m.  p.  168°. 
The  hexasodium  salt  (free  acid ,  m.  p.  176°),  obtained 
by  alkaline  hydrolysis,  is  converted,  when  heated  in 
formic  or  acetic  acid,  into  a  mixture  of  copro-  and 
wocopro-porphyrins,  separable  by  means  of  their 
tetramethyl  esters.  This  loss  of  four  “  malonic  ” 
carboxyl  groups  is  prevented,  however,  by  aerating  a 
solution  of  the  hexasodium  salt  in  95%  formic  acid 
maintained  at  40°.  Under  these  conditions  iso  uro¬ 
porphyrin  separates  after  24 — 48  hrs.  The  octa- 
methyl  ester,  m.  p.  263°  (cf.  uroporphyrin  oetamethyl 
ester,  m.  p.  292°),  gives  complex  iron  and  copper  salts. 
isoUroporphyrin  loses  4C02  at  150 — 170°,  forming 
isocoproporphyrin,  and  is  reduced  by  sodium 
amalgam  to  a  (ewco-compound,  readily  re-oxidised  to 
the  porphyrin.  Oxidation  of  wouroporphyrin  with 
chromic  acid  gives  a  carboxyhasmatic  acid,  a-methyl- 
P(fip-dicarboxyethyl)maleinimide,  m.  p.  178°,  which 
sublimes  in  a  vacuum  at  115—120°  and  is  identical 
with  the  oxidation  product  from  natural  uroporphyrin 
[crystallographic  data  by  Steinjietz].  isoUropor- 
phyrin  strikingly  resembles  uroporphyrin  in  physio¬ 
logical  action,  but  is  more  poisonous. 

Reduction  of  ethyl  2  : 4-dimethyl-3-[ip-dicarb- 
ethoxyethylpyrrole-l-carboxylate  with  hydriodic  acid 
gives  cryptopyrroleearboxylic  acid,  m.  p.  138° 
(picrate,  m.  p.  153°).  Fischer  and  Nenitzescu’s  bis- 
(2  :  4-dimethyl-3-fl(J  -  dicarbomethoxyethyl -  5  -pyrryl)- 
methene  (A.,  1926,  178)  forms  a  complex  copper  salt, 
10N4Cu.  C.  Hollins. 

Action  of  diacetyl  on  magnesylpyrrole.  N.  A. 

Naryschkin  (Ber.,  1927,  60,  [15],  1928 — 1930;  cf. 
A.,  1926,  183 ;  this  vol.,  162). — Diacetyl  is  con¬ 
verted  by  magnesium  pyrryl  iodide  into  a  compound, 
C12H1b02N2,  converted  by  hydrochloric  acid  into  an 
unstable,  coloured  hydrochloride.  H.  Wren. 

1  : 8-Naphthyridine.  G.  Koller  (Ber.,  1927, 
60,  [i?],  1918—1920;  cf.  this  vol.,  367,  886).— 1  :  8- 
Naph thyridine,  m.  p.  98 — 99°  after  softening  at  95° 
(in  an  evacuated  tube),  is  isolated  from  the  products 

the  catalytic  reduction  of  2  :  4-dichloro-l  :  8- 
naphthyridine  by  cautious  fractional  distillation  in  a 
vacuum.  Its  sensitiveness  towards  hydrogenation 
and  oxidation  is  remarkable.  The  picrate,  m.  p. 
207 — 208°  after  softening  at  200°,  and  melhtodide, 
W*  m.  p,  180 — 181°,  are  described;  the  latter 
substance  regenerates  1  : 8-naphthyridine  when 
heated.  H.  Wren. 


Derivatives  of  2:3:5:  6-dibenzo-l  :  8-naph¬ 
thyridine.  R.  D.  Haworth  and  H.  S.  Pink  (J.C.S., 
1927, 2345 — 2349). — Homophthalimide  condenses  with 
o-nitrobenzaldehyde  in  pyridine  solution  in  presence 
of  a  trace  of  piperidine,  giving  o-nitrobenzylidenehomo- 
phthalimide,  m.  p.  236°,  which  is  reduced  with  stannous 
chloride  in  alcoholic  solution  to  l-kelo-2  :  3  :  5  :  6 -di- 
benzo-1  :  8-dihydro-l  :  8-naphthyridine  (I),  m.  p.  246 — 
247°  {potassium  salt ;  sodium,  salt).  Further  reduction 
with  zinc  dust  in  glacial  acetic  acid  saturated  with 
hydrogen  chloride  gives  l-keto-2  :  3  :  5  :  6 -dibenzo- 
1  :  4  :  7  :  8  :  9  :  10-hexahydro-l  :  8-naphthyridine  (II), 
m.  p.  250°  ( monohydrochloride ,  decomp.  270°;  nitroso- 
amine ;  picrate,  m.  p.  270°).  The  corresponding 
derivatives  from  N- p-phenylethyl-  and  iV-p-piperonyl- 
ethylhomophthalimide  were  also  prepared  :  o-nitro- 
benzylidene-l$.-§-phenylelhylhomophlhalimide,  m.  p. 
146°;  7 -lceto-8-$-phenyleihyl-2  :  3  :  5  :  G-dibenzo-7  :  8- 

dihydro-l  :  8-naphthyridine,  m.  p.  220°;  7-kelo-8-Q- 
phenylethyl- 2  :  3  :  5  :  6-dibenzo-l  :  4  :  7  :  8  :  9  :  10 -hexa- 
hydro- 1  :  8-naphthyridine,  m.  p.  217°;  o-nitrobenzyl- 
idene-lSS-fi-piperonylethylhoniophthalimide,  m,  p.  176°; 
7 -keto-8-$-piperonylelhyl-2  :  3  :  5  :  6-dibenzo- 7  :  8-di¬ 
hydro-l  :  8-naphlhyridine,  m.  p.  217°;  7-beto-8-(5- 

piperonylethyl- 2  :  3  :  5  :  G-dibenzo-l  :  4  :  7  :  8  :  9  ;  10- 
hexahydro-l  :  8-naplithyridine,  m.  p.  211°.  When  (I) 
is  heated  with  phosphorus  oxychloride  and  phosphorus 
pentachloride  at  180°  and  the  resulting  unstable 
ehloro-eompound  is  reduced  with  phosphorus  and 
hydriodic  acid  at  160—170°,  a  base,  2:3:5:  6 -di- 
benzo-4  :  9-dihydro-l  :  8-naphthyridine  (1),  m.  p.  232° 

( monohydrochloride ;  hydriodide),  is  obtained,  in 
addition  to  (II).  M.  Clark. 

Cyanine  dyestuffs.  I.  Synthesis  of  pinacyanol. 
II.  Synthesis  of  pinacyanol  using  trioxymethyl- 
ene.  T.  Ogata  (Proc.  Imp.  Acad.  Tokyo,  1927,  3, 
334 — 338). — 2-Methylquinoline  ethiodide  reacts  with 
2-$-liydroxyethylenequinoline  elliiodide,  decomp.  214 — 
218°  (obtained  from  2-(3-hydroxyethylenequinoline),  in 
presence  of  sodium  ethoxide  to  form  pinacyanol 
iodide.  6-Ethoxy-2-mcthylquinoline  when  heated 
with  formaldehyde  and  alcohol,  yields  G-ethoxy-2-$- 
hydroxyethenylquinoline,  m.  p.  85 — 86°  ( platinum 

derivative,  m.  p.  135—140°  [decomp.]),  the  ethiodide, 
decomp.  193—195°,  of  which  combines  with  6-ethoxy- 
2-methylquinoline  ethiodide,  yielding  6  :  6 '-dielhoxy- 
1  :  V -diethyl-2  :  2' -carbocyanine  iodide  ( diethoxypina ■- 
cyanol  iodide),  m.  p.  290 — 291°.  Similarly  6-ethoxy- 
2-methylquinoline  ethiodide  combines  with  2-3-hydr- 
oxycthenylquinoline  ethiodide  to  form  6-elhoxy-l  :  1'- 
diethyl- 2  :  2' -carbocyanine  iodide,  m.  p.  278 — 279° 
(decomp.). 

2-Methylquinoline  ethiodide  (2  mols.)  reacts  with 
trioxymethylene  (1/3  mol.)  in  presence  of  sodium 
(2  mols.)  to  give  a  75%  yield  of  pinacyanol  iodide. 

B.  W.  Anderson. 

Condensation  of  2-amino-3-methoxybenzalde- 
hyde,  its  acyl  derivatives  and  quinazolines  de¬ 
rived  from  them.  J.  Teoger  and  V.  Sabewa  (J.  pr. 
Chem.,  1927,  [ii],  117,  117— 141).— 2-Amino-3-meth- 
oxybenzaldehyde  readily  condenses  with  itself,  the 
best  yield  of  crystalline  anhydrobis-2-amino-8-methoxy- 
benzaldehyde,  m.  p.  265°,  possibly 
Axr  n  ti  <--'CHO 

OMe-O6H3^N;CH.CgH3(0Me).NH2  or 
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OMe-C6H3-N:CH-C9H3(OMc) 

Jh(OH)- — NH  being  D}  keep" 

ing  its  solution  in  acetic  acid  for  12 — 15  hrs.  The 
same  product  is  obtained  in  an  amorphous  form 
in  the  preparation  of  various  of  the  acyl  derivatives 
described  below.  When  the  aldehyde  is  heated  for 
a  long  time  in  benzene  solution  with  ethyl  chloro- 
formate,  anhydrotris-2-amino-3-methoxybe?izaldehyde, 
m.  p.  259°,  possibly 

OMe-C6H3<N;CH.c  H  (0Me)N:CH-CfH3(OMe)-NH2 

OMe>96H3-N:CH - 96H3-OMe  .  b 

CH[NH-C6H3(OMe)  (CHO )  -NH 
tained  as  a  dark  yellow  powder.  Either  product  is 
reconverted  into  the  original  aldehyde  {isolated  as  its 
ehloroplatinate)  by  hot  concentrated  hydrochloric  acid, 
but  subsequent  treatment  with  phenylhydrazine  yields 
a  phenylhydrazone,  m.  p.  190°,  of  the  bis-  or  tris-com- 
pound.  A  series  of  acyl  derivatives  of  2-amino-3- 
methoxybenzaldehyde  has  been  prepared,  the  method 
varying  somewhat  from  ease  to  case.  By  the  action 
of  acetic  anhydride  in  ether  is  obtained  2 -acetamido-, 
m.  p.  156°  {'phenylhydrazone,  m.  p.  214°) ;  the  action 
of  butyric  anhydride  for  2  hrs.  at  100°  yields  2-butyr- 
amido-,  m.  p.  100°  (phenylhydrazone,  m.  p.  165°) ; 
2-benzamido-,  m.  p.  115°  (phenylhydrazone,  m.  p.  166°), 
is  obtained  by  the  action  of  benzoyl  chloride  on  a 
suspension  of  the  aldehyde  in  potassium  hydrogen 
carbonate  solution,  whilst  by  the  Schotten-Baumann 
method  using  the  appropriate  acid  chloride  are 
obtained  2 -phenylacetamido-,  m.  p.  98°  (phenyl- 
hydrazone,  m.  p.  194°)  [which  on  treatment  with 
alcoholic  potassium  hydroxide  solution  yields  2-hydr- 
oxy-8-methoxy-3-phenylquinoline  (Troger  and  Gero, 
A.,  1926,  1045)] ;  2-toluoylamido- ,  m.  p.  150°  (phenyl¬ 
hydrazone,  m.  p.  180°) ;  2-o-chlorobenzamido-,  m.  p. 
140°  (phenylhydrazone,  m.  p.  212°) ;  2-(2  :  4)-dichloro- 
benzamido-,  m.  p.  161°  (phenylhydrazone,  m.  p.  225°) ; 
and  2-p-bromobenzamido-,  m.  p.  134°  [ phenylhydrazone , 
m.  p.  192°)  -3-methoxybenza Idehyd e .  It  was  not 
found  possible  to  prepare  the  2-p-nitrobenzamido- 
compound,  the  only  product  obtained  by  the  action  of 
p-nitrobenzoyl  chloride  being  the  condensation  pro¬ 
duct  of  the  aldehyde,  m.  p,  265°.  These  acyl  deriv¬ 
atives,  on  treatment  with  alcoholic  ammonia,  yield 
8-methoxyquinazoline  derivatives  in  accordance  with 
the  scheme  OMe-C6H3(CHO)-NH-COR+NH3= 

OMe-C6H3<C®'^j,+2H20,  and  thus  from  the  appro¬ 


priate  acyl  derivative  are  obtained  2 -methyl-,  m.  p. 
128°  ( ehloroplatinate ;  chloromer curate,  m.  p.  140°; 
picrate,  m.  p.  118°);  2-n -propyl-,  m.  p.  00°  (c hloro- 
aurate,  m.  p.  116°;  picrate  +2H20,  m.  p.  140°); 
2-phenyl-,  m.  p.  99°  (ehloroplatinate  +  l-5HaO ;  picrate, 
m.  p.  178°;  perchlorate)-,  2-benzyl-,  m.  p.  88°; 
2-p-tolyl-,  m.  p.  70°  (ehloroplatinate  -j-4H20;  picrate, 
m,  p.  169°) ;  2-o -chloroplienyl-,  m.  p.  118°  (chloro- 
platinate ;  cMoromercurale) ;  2-(2  :  4-)-dichlorophenyl- , 
m,  p.  132°  (picrate,  m.  p.  105°) ;  2-p-bromophenyl- , 
m.  p,  127"  ( picrate ,  m.  p.  129°;  chloromercurate) 
-8-methoxyquinazolines.  J.  W.  Baker. 

Triazoles.  VII.  Substituted  l-phenyl-3  : 5- 
dimethyl-1  :  2  :  4-triazoles.  F.  Hernler  (Mon- 
atsh.,  1927,  48,  391 — 403). — 1  -p- Bromophenyl- 3  :  5- 


dimethyl-l  :  2  :  4-triazole,  m.  p.  93 — 94°  (picrate, 
m.  p.  166 — 167°)  (cf.  Hernler  and  Matthes,  this  vol., 
468),  is  prepared  in  good  yield  from  3  mols.  of 
diacetamide  and  1  mol.  of  p-bromophenylhydrazine. 
It  is  also  obtained  by  the  usual  method  from  the 
corresponding  amino-compound,  which  in  turn  is 
prepared  from  the  bromo-derivative  by  the  action  of 
ammonia  in  presence  of  copper  bronze.  l-p-Cyano- 
phenyl- 3  :  5-dimethyl-l  :  2  :  4-triazole,  m.  p.  68 — 70° 
(picrate,  m.  p.  143-5 — -144°),  is  hydrolysed  by  alcoholic 
potassium  hydroxide  to  l-phenyl-’i :  5-dimethyl-l :  2  : 4- 
triazole-4’ -carboxylic  acid,  m.  p.  293 — 294°.  This 
acid  is  also  obtained  from  the  bromo-compound  by 
the  action  of  cuprous  potassium  cyanides  (cf.  Rosen- 
mund  and  Struck,  A.,  1920,  i,  44),  but  not  by  the 
action  of  magnesium  and  carbon  dioxide. 

H.  Burton. 

7  :  9-Drmethyl-[A3: 1-]isouric  acid.  H.  Biltz  and 
H.  Bulow  (Annalen,  1927,  457,  103— 131).— 8-Thio- 
7  :  9-dimethyl-^-uric  acid  (Biltz  and  Bulow,  A.,  1922, 
i,  381)  dissolves  in  sodium  hydrogen  carbonate 
solution  with  evolution  of  carbon  dioxide ;  after 
cooling  with  ice,  iodine  is  added,  whereupon  carbon 
dioxide  is  again  evolved,  and  7  : 9-dimethyl-h?:i-isouric 
acid,  decomp.  262 — 263°,  separates.  This  gives  a 
strong  murexide  reaction.  The  dihydrate,  mono¬ 
hydrate,  anhydride  (all  of  the  above  decomp,  tem¬ 
perature),  hydrochloride  (darkens  from  270°,  decomp. 
350 — 360°,  easily  hydrolysed  by  wuter),  nitrate 
(decomp.  130°),  perchlorate  (probably 
C7H803N4,HC10Jt,2H20),  and  hydrogen  sulphate  (sinters 
at  about  190°),  potassium  salt  ( C  ,H 7 03N4  K , H20 ) , 
sodium,  ammonium,  and  lead  salts  are  described. 

Attempts  to  determine  the  position  of  the  replace¬ 
able  hydrogen  atom  by  the  action  of  methyl  sulphate 
or  of  methyl  iodide  on  the  salts  give  no  crystallisable 
product,  whilst  diazomethane  has  no  action  on  the 
free  dimethylisouric  acid.  Oxidation  by  chromic 
acid  yields  dimethylparabanic  acid  :  the  methylated 
glyox aline  ring  is  more  resistant  than  the  unsaturated 
pyrimidine  ring.  7  :  9-Dimethyluric  acid  yields  the 
same  product. 

Dirnethylfsouric  acid  is  not  reduced  by  ordinary 
reducing  agents  even  at  high  temperatures.  Zinc 
and  hydrochloric  acid  give  oily  products.  Chlorine 
and  water  cause  oxidation  to  7  :  9-dimethyluric  acid 
glycol,  or,  in  presence  of  alcohol,  to  the  dimethyl 
ether  of  the  glycol. 

A  boiling  solution  of  sodium  7  : 9-dimethylwo- 
urate  w-ith  hydrochloric  acid  yields  7  :  9-dimcthyl- 
uric  acid;  this  transformation  does  not  occur  when 
acetic  acid  is  used,  nor  when  the  solution  is  well 
cooled  during  acidification.  Treatment  of  the  acid 
with  hydrochloric  acid  in  a  sealed  tube  has  the  same 
action;  on  boiling  w-ith  w-ater,  however,  only  one 
fifth  of  the  theoretical  yield  of  dimethyluric  acid  is 
obtained,  the  rest  decomposing. 

The  action  of  organic  acids  on  7  :  9-dimethyli’souric 
acid  causes  a  new-  condensation.  The  hydrocarbon 
radical  of  the  acid  becomes  attached  to  the  4-carbon 
atom,  and  hydrogen  to  the  3-nitrogen  atom,  carbon 
dioxide  being  evolved.  It  is  suggested  that  the  first 
product  is  a  4-hydroxy-3-acyl  derivative,  which  then 
inverts  thus  :  •NIC<  — >  ■N(COR)-C(OH)<  — > 
-NH -GR  < -f- C02.  This  is  thought  to  be  moreprobable 
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than  the  intermediate  formation  of  *NH(C02R)!O 
(cf.  the  formation  of  8-alkylxanthines  by  the  action 
of  acid  anhydrides  on  uric  acid ;  Biltz  and  Schmidt, 
A,,  1923,  i,  489). 

When  formic  acid  is  used,  the  group  R  becomes 
hydrogen  and  the  acid  is  reduced.  Thus  on  boiling 
the  dihydrate  with  80%  formic  acid,  7  :  9-dimethyl- 
4  :  o-dihydrouric  acid,  sintering  from  250°,  decomp. 
268°,  is  obtained.  A  sodium  salt  is  prepared; 
although  the  substance  is  soluble  in  hydrochloric 
acid,  no  hydrochlorido  can  be  isolated,  in  agreement 
with  the  absence  of  an  unsaturated  tertiary  nitrogen 
atom.  Oxidation  by  chromic  acid  yields  a  substance 
which  may  be  formylmethylbiuret, 
CHO-NH-CO-NH-CO-NHMe,  m.  p.  250°  {decomp.), 
and  dimethylparabanic  acid;  by  chlorine  water, 
amorphous  products  are  obtained. 

DimethyHsouric  acid  dihydrate  in  hot  acetic  acid 
gives,  with  evolution  of  carbon  dioxide,  4:7:  9 -tri- 
melhylA  :  5-dihydroisouric  acid ,  decomp.  250°,  soluble 
in  alkali  without  change  on  acidification,  soluble  in 
hydrochloric  acid.  As  the  murexide  reaction  is  not 
given,  a  methyl  group  is  considered  to  be  present  in 
the  4-position;  chromic  acid  oxidation  yields  the 
same  products  as  7  :  9-dimethyl-4  :  5-dihydrotsouric 
acid. 

Dimethylwouric  acid  when  heated  with  benzoic 
acid  at  150 — 160°  gives,  with  another  substance,  m.  p. 
241- — 244°,  4  -  phenyl  -  7  :  9-dimethylA  :  o-dihydrouric 
acid,  m,  p.  244°  (decomp.),  which  is  only  slightly 
soluble  in  sodium  hydroxide  solution,  gives  no 
murexide  reaction,  and  is  not  reduced  by  hydriodic 
acid.  In  accordance  with  the  formulation,  dimethyl¬ 
parabanic  acid  canpot  be  obtained  by  oxidation. 

The  above  dimethyldihydrouric  acids  on  heating 
with  sodium  hydroxide  solution  evolve  ammonia, 
and  by  fission  of  the  pyrimidine  ring  are  converted 
into  glyoxalonecarboxylic  acids.  Thus  7  :  9-dimethyl- 
4  :  5-dihydrouric  acid  gives  1  :  3-dimethylglyoxalone- 
5 -carboxylic  acid,  sintering  from  205°,  decomp,  220° 
{silver  salt,  from  which  the  methyl  ester,  m.  p.  127°, 
is  obtained,  although  unobtainable  from  the  acid  by 
the  action  of  methyl  alcohol  and  hydrogen  chloride). 
This  is  oxidised  by  chromic  acid  to  dimethylparabanic 
acid,  and  on  distillation  gives  1  :  3-dimethylglyoxalone, 
m.  p.  about  100°,  which  becomes  oily  in  contact  with 
water,  and  forms  a  hygroscopic  hydrochloride. 
Heating  the  o-carboxylic  acid  with  hydrochloric  acid 
gives,  however,  other  decomposition  products. 

1  :  3-Dimcthylglyoxalone  in  water,  alcohol,  or  acetic 
acid  gives  with  bromine  a  dark  violet  coloration, 
turning  red  and  then  yellow  on  further  addition  of 
bromine.  Chromic  acid  oxidation  yields  dimethyl¬ 
parabanic  acid.  Attempted  catalytic  hydrogenation 
was  unsuccessful,  as  was  an  attempt  to  isolate 
s-diformyldimethylearbamide  from  the  products  of 
nitric  acid  oxidation. 

4:7:  9-Trimethyl-4  :  5-dihydrouric  acid  yields 
1 J  3  :  4t-triinethylglyoxalone-5-carboxylic  acid,  decomp. 
179°  {silver  salt,  deeomp.  182°,  yielding  a  methyl  ester, 
P-  88 — 89°,  unobtainable  from  the  acid).  The  acid 
easily  loses  carbon  dioxide  in  water  at  100°  to 
give  1:3: 4-trimethyighjoxalone,  b.  p.  about  210°. 
Attempted  catalytic  hydrogenation  failed,  as  did 
oxidation  by  nitric  acid,  which  gave  syrupy  products. 


4-Phenyl-7  : 9-dimethyl-4  :  5-dihydrouric  acid  yields 
with  sodium  hydroxide  4-phenyl-l  :  3-dimethylglyoxal- 
one-o-carboxylic  acid,  dccomp.  217 — 218°  {silver  salt, 
decomp.  195°,  giving  a  methyl  ester,  m.  p.  124°), 
which  when  heated  with  aqueous  or  alcoholic  hydro¬ 
chloric  acid  gives  4-phenyl-l :  3 -dimethyiglyozalone, 
m.  p.  92°  { hydrochloride ,  m.  p.  93 — 94°).  This  is 
oxidised  by  nitric  acid  in  acetic  acid  to  lA-formyl-W - 
benzoyl-EW -dimeihylcarbamida,  m.  p.  115°  (deeomp,), 
and  is  converted  by  chromic  acid  into  S-kydroxy-5- 
phenyl-l  :  3-dimelhylhydantoin,  m.  p.  115 — 118°.  The 
latter  is  reduced  by  hydriodic  acid  to  5-phenyl-l  :  3- 
dimethylhydantoin,  m.  p.  105—106°  (cf.  Gabriel,  A., 
1907,  i,  91).  E.  W.  Wignall. 

3  : 9-Dimethyl-A5:7-i'souric  acid,  its  chlorin¬ 
ation  products  and  degradation.  H.  Biltz  and 
H.  Krzikalla  [in  part  with  K.  Slotta]  (Annalcn, 
1927,  457,  131 — 139). — Experiments  on  the  chlorin¬ 
ation  of  3  :  9-dimethyluric  acid  (Biltz  and  Krzikalla, 
A.,  1921,  i,  614)  gave  under  very  similar  conditions 
varied  products.  Continuing  this  work,  a  3  :  9-di- 
methyl-& 5 :  Msown'c  acid  has  been  prepared  by  reduction 
of  the  chloro-derivativcs,  the  structure  of  which  has 
been  established.  By  degradation,  kydantoins  are 
obtained,  including  one  with  a  new  fused  ring  system, 
a  hydantoinohydantoin. 

The  preparation  of  3 : 9-dimethyluric  acid  by 
methylation  of  dipotassium  urate  is  improved  at  all 
stages.  For  the  methylation,  methyl  toluene-p- 
sulphonate  is  now  employed,  at  atmospheric  pressure 
in  o-dichlorobenzene  at  145—155°,  and  much  of  the 
decomposition  caused  by  methyl  sulphate  is  thus 
avoided,  improved  yields  being  obtained. 

There  are  three  main  products  of  chlorination, 
according  to  the  conditions. 

(1)  Chlorination  in  acetic  acid,  followed  by  removal 
of  chlorine  in  a  current  of  air  and  precipitation  by 
ether,  gives  4-chloro-3  :  9 -dimethyl- A5:7-isounc  acid,  (I), 
which  (-t-O5Ac0H)  sinters  from  70°  to  80°,  and  then 
decomposes,  and  gives  a  strong  murexide  reaction. 
This  on  treatment  with  water  yields  3  :  9-dimethyl¬ 
uric  acid  glycol,  and  in  methyl  and  ethyl  alcohols  the 
corresponding  dialkyl  ethers  {loc.  cit.).  By  reduction 
with  hydriodic  acid,  the  original  3  :  9-dimethyluric 
acid  is  obtained.  Other  reducing  agents  yield  a 
different  product  (see  below).  By  the  action  of 
hydrogen  chloride  in  acetic  acid,  1  :  7-dimethyl, spiro- 
dihydantoin  {loc.  cit.)  is  formed. 

Similarly  1 -acetyl-3  :  9-dimethyluric  acid  {loc.  cit.  : 
the  method  of  preparation  has  been  improved) 
chlorinates  to  the  4-c/tforo-derivative,  deeomp.  205°. 
This,  which  is  remarkably  stable  to  water  and  to 
alcohol,  liberates  iodine  from  potassium  iodide 
solution,  and  gives  on  reduction  3  :  9-dimethyluric 
acid.  The  formulation  is  confirmed  by  the  production 
of  methylamine  on  heating  with  sodium  hydroxide 
solution,  and  of  4-hydroxy-3  :  9 -dimethyl-^1  -houric 
acid,  m.  p.  265 — 267°,  by  hydrolysis  with  30%  acetic 
acid.  The  hydroxy-compound  is  converted  by 
diazomethane  into  tetramethylspirodihydantoin,  with 
the  probable  intermediate  formation  of  the  5  :  7-glycol. 

That  the  acetyl  group  in  acetyldimethyluric  acid  is  in 
the  1-position  is  confirmed  by  implication  in  the  above 
reaction,  for  the  shifting  of  the  double  linking  from 
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the  4:5-  to  the  5  :  7 -position  is  probably  due  to 
addition  of  chlorino  at  the  5-  as  well  as  at  the 

4- position  (see  also  II,  below),  followed  by  loss  of 
hydrogen  chloride  by  removal  of  the  7-hydrogen  atom, 
which  would  not  be  possible  if  acetyl  were  present  at 
the  7-  instead  of  at  the  1-position.  A  definite  proof 
is,  however,  given  by  methylation  :  by  the  action  of 
methyl  sulphate  and  sodium  hydroxide  solution, 
followed  by  removal  of  the  acetyl  group  by  heating 
in  absence  of  methyl  sulphate,  3:7:  9-trimethyluric 
acid  is  obtained. 

(2)  Chlorination  of  3  :  9-dimethyl-A5:7-isouric  acid 
in  a  similar  manner,  using  carefully  dried  materials, 
gives  on  slow  crystallisation,  instead  of  precipitation 
by  ether,  4  :  o-dichloro- 3  :  9-dimethyl-i  :  5-dihydrouric 
acid  (II),  decomp.  (4-0-5AcOH)  from  210°  to  230°, 
with  some  1  :  7-dimethyLspirodihydantoin,  The  di- 
chloro-eompound  does  not  react  with  cooled  methyl 
alcohol,  and  gives  no  murexide  reaction.  It  is  reduced 
by  zinc  and  acetic  acid  to  3  :  9-dimethyluric  acid ; 
attempted  removal  of  hydrogen  chloride  to  give  an 
isouric  acid  gave  no  crystalline  product.  The  sub¬ 
stance  was  at  first  thought  to  be  4  :  7-dichloro-3  :  9- 
dimethyl-4  :  5-dihydrouric  acid,  which  formulation 
would  make  the  formation  of  a  hydantoin  derivative 
(see  later)  more  easily  understood ;  this  formula  was, 
however,  discarded. 

(3)  Chlorination  in  acetic  anhydride,  or  in  an  equal 
mixture  of  the  anhydride  and  the  acid,  gives  4 -chloro- 

5- aceloxyA  :  D-dimelhyl-i  :  5-dihydrouric  acid  (III) 
(sintering  from  190°  to  200°,  followed  by  decom¬ 
position),  also  obtainable  by  the  action  of  acetic 
anhydride  on  I.  The  new  substance  reacts  with 
alcohol,  but  no  product  has  been  isolated ;  it  gives  no 
murexide  reaction.  Reduction  by  zinc  and  acetic 
acid  yields  3  :  9-dimethyluric  acid. 

Similarly  l-acetyl-3  :  9-dimethyluric  acid  yields  its 
4-chloro-5-acetoxy-deriv&tiv6,  decomp.  168 — 170°,  also 
obtainable  from  the  4-chloro-derivative. 

All  chlorination  products  in  the  above  three  groups 
(the  usual  starting  material  being  the  dichloride)  are  re¬ 
duced  by  potassium  iodide  and  sodium  thiosulphate  to 

3:9-dimethyl-h,5-7-isouricacidl  C.NK^O 

CONMe-CH-NMe 

decomp.  418 — 420°,  the  same  temperature  as  that  of 
3  :  9-dimethyluric  acid,  into  which  it  inverts.  The 
new  acid  is  distinguished  from  the  latter  by  giving  no 
murexide  reaction,  whether  treated  with  nitric  acid 
or  with  chlorine  water.  By  hydrolysis  with  barium 
hydroxide  solution,  or  with  dilute  mineral  acids  (in 
which  its  solubility  is  a  characteristic),  methylamine  is 
produced,  and  a  substance  described  below.  Diazo- 
methane  causes  no  methylation,  although  nitrogen  is 
evolved  (cf.  acetylcarbamide,  which  behaves  similarly). 
Unlike  3 : 9-dimethyluric  acid,  the  iso- acid  crystallises 
without  water ;  it  reduces  ammoniacal  silver  nitrate 
solution.  The  solid  has  c?f  1-591  (L.  Klemm);  the 
mol.  vol.  is  thus  123-2  c.c.,  1-6  c.c.  greater  than  that 
of  the  stable  3  : 9-dimethyluric  acid  (Klemm  and 
Klemm,  this  vol.,  498). 

Reduction  of  4-ehloro-5-acetoxy-3 : 9-dimethyl- 
4 : 5-dihydrouric  acid  gives  an  acetoxycarbamvl- 
methylhydanfoin  (see  below). 

3  :  9-Dimethyl-A5 :  '-iso uric  acid  forms  a  loosely 
combined  hydrochloride,  a  hydrotri-iodide, 


C7H803N4>HI3,  decomp.  107°,  and  a  -perchlorate,  in 

agreement  with  its  possession  of  the  -ClN-C-  grouping. 

3  :  9-Dimethyl-A5:7-isouric  acid  is  oxidised  by 
hydrogen  peroxide  on  the  water- bath  to  ammonium 
methyloxalurate  (Slotta,  A.,  1925,  i,  1189).  At  the 
ordinary  temperature,  an  intermediate  substance, 
regarded  as  4  :  5-dihydroxy-4-sx-methylcarbamido~3 - 
methyl-2-glyoxalidone,  decomp.  175 — 180°,  is  formed; 
this  on  heating  with  acetic  anhydride  yields  an 
isomeride  ( ?),  m.  p.  226°. 

The  inversion  of  the  iso-acid  to  3  :  9-dimethyluric 
acid,  which  occurs  on  melting,  is  produced  on  heating 
at  310 — -320°,  or  on  heating  with  acetic  or  formic  acid. 
The  inversion  in  presence  of  acetic  acid  explains  the 
formation  of  dimethyluric  acid  when  the  above  ehloro- 
derivatives  are  reduced  by  zinc  and  acetic  acid.  The 
action  of  chlorine  upon  the  iso-acid  in  methyl  alcohol 
yields  4  :  5-dichloro-3  :  9-dimethyldihydrouric  acid, 
free  from  acetic  acid,  darkening  from  200°,  decomp, 
about  310°. 

Degradation  of  the  above  chloro-derivatives  yields 
a  substance  C5H704N3,  possibly  as  the  result  of 
inversion  with  rupture  of  the  pyrimidine  ring,  to  give 
a  carbamylhydantoin  (cf.  following  abstract  for 
synthesis).  Thus  4  :  5-dichloro-3  :  9-dimethyldi¬ 
hydrouric  acid  dissolves  slowly  in  boiling  water,  with 
the  evolution  of  carbon  dioxide  and  separation  of 
methylamine  hydrochloride  to  form  5-hydroxy-l- 

carbamyl-3-methylhydantoin,  Sa  (^)» 

decomp.  216 — 217°,  resolidifying  at  230°,  decomp. 
235°,  b.  p.  about  200°/20  mm.  ( ?),  which  crystallises 
out  on  cooling.  The  same  substance  is  obtained  from 
4-chloro-3  :  9-dimethylisouric  acid,  or  from  3  :  9-di- 
methyli.souric  acid  itself  by  passing  chlorine  into  a 
suspension  in  water.  This  substance  gives  no 
murexide  reaction ;  it  is  unaltered  by  boiling  water, 
by  hydrochloric  acid,  by  concentrated  sulphuric  acid, 
by  boiling  aniline  or  nitrobenzene,  by  gentle  heating 
with  hydriodic  acid  or  hydrochlorostannic  acid,  by 
diazomethane  or  by  nitrous  acid;  it  is  oxidised, 
however,  by  ammoniacal  silver  nitrate  solution. 
Attempts  to  prepare  a  derivative  by  action  of  benzoic 
anhydride  or  benzoyl  chloride  were  unsuccessful,  as 
were  those  to  induce  reaction  with  phenyl-  or  rnethyl- 
carbimide. 

The  hydantoin  (V)  on  heating  in  a  flame  gives  the 
acrid  odour  of  cyanic  acid ;  it  is  oxidised  by  chromic 
acid  to  methylparabanic  acid,  and  reduced  by  fuming 
hydriodic  acid  in  presence  of  phosphonium  iodide  at 
100°  to  l-carbamyl-3-methylhydantoin  (see  below), 
and  3-methyLhydantoin. 

5-Acetoxy-l-carbamyl-3-methylhydantoin,  m.  p.  212 — 
215°  (slight  decomp.),  is  obtained  by  acetylation  of 
the  hydroxy-compound  in  boiling  acetic  anhydride, 
or  by  treating  4-chloro-5-acetoxy-3  :  9-dimethyl- 
4  : 5-dihydrouric  acid  (in  the  reduction  of  which, 
above,  it  is  formed  as  a  by-product)  with  boiling  water, 
or,  better,  with  50%  acetic  acid.  The  acetoxy- 
compound  is  hydrolysed  by  concentrated  sulphuric 
acid,  is  oxidised  to  methylparabanic  acid,  and  reduced 
to  l-carbamyl-3-methylhydantoin. 

The  compound  (V)  is  nitrated  by  fuming  nitric  acid 
to  'o-hydroxy-l-nitrocarbamyl-i-rmthylhydantoin ,  m-  P- 
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180°,  reduced  to  3-methylhydantoin  more  easily  than 
the  parent  substance. 

Degradation  of  (V)  by  treatment  with  barium 
hydroxide  solution  gives  a  barium  salt,  which  on 
dissolving  in  hydrochloric  acid  and  precipitating  the 

barium  as  sulphate,  yields  oxalic  acid ;  whilst  treat¬ 
ment  with  sodium  hydroxide  solution,  followed  by 
acidification  and  addition  of  phenylhydrazine,  gives 
glyoxylic  acid  phenylhydrazonc.  The  filtrate  from 
the  above  barium  salt  yields  o-methylbiuret  (cf.  Biltz 
and  Jeltsch,  A.,  1923,  i,  1074).  The  hydantoin  ring 
has  thus  been  broken  between  the  3-  and  the  4-,  and 
between  the  5-  and  the  1 -positions. 

Degradation  of  3  :  9-dimcthyl-AS;7-isouric  acid  by 
dilute  acids  yields,  as  mentioned  above,  methylamine 
hydrochloride,  and  a  compound  CGH504N3.  This,  to 
m  which  is  ascribed  formula 

]NMe<LO‘i  CO>NH(VI)>  and  tho  nara0  2- 
COCH-CO  methylhydantoinohydantoin, 

0)  (7)  (6)  dccomp.  262°,  is  considered 

D'l.)  to  }je  formed  by  rupture  of 

the  linking  between  the  3-  and  4-positions,  to  give 

NHMe-CO-NH-OiN-CO  ,  .  ,  ..  ,  ,,  , 

~TT  „TT  ,  which  then  loses  methvl- 
OH-CH-NMe 

amine,  hydrogen  being  lost  from  the  4-position  in  the 
hydantoin  ring,  the  2-carbonyl  group  of  the  original 
isouric  acid  becoming  attached  to  the  1 -nitrogen  of 
the  hydantoin  ring.  The  product  thus  consists  of 
two  hydantoin  rings  fused  in  the  1  :  5-positions.  The 
substance  in  aqueous  solution  is  neutral  to  indicators ; 
when,  however,  it  is  treated  with  sodium  hydroxide 
solution,  and  the  excess  is  titrated,  it  behaves  as  a 
dibasic  acid.  This  is  attributed  to  the  opening  of 
the  rings  to  give  'N-carbamyl-N-methylcarbamylamino- 
malonic  acid,  NHMo-CO-N(GO-NH2)-GH(C02H)2. 

The  methylhydantoinohydantoin  is  oxidised  by 
hydrogen  peroxide  to  5 -hydroxy- 1  -carbamyl -  3  -m  ethyl- 
hydantoin.  The  action  of  diazomethane  causes  the 
introduction  of  one  methyl  group,  followed  by  a 
second  when  the  methylation  is  continued  for  10  days, 
to  give  2  :  o-dimelhyleno\hydantoinohydantoin  methyl 

^^NMe  (VII),  m. 


ether. 


_ _ _  198— 

CO-c:C(OMe) 

200°,  changing  after  resolidification  to  a  substance, 
C7Hn03N3  ( ?),  m.  p.  232—234°. 

Demethylation  of  (VII)  by  hydriodic  acid  not 
giving  isolable  products,  hydrochloric  acid  was 
employed.  This  gives,  in  very  small  yield,  a  substance 
which  is  probably  tho  methyl  ether  of  the  enol  form  of 
l-methylcarbamyl-3-methylhydantoin, 
OMe-G.'CH-K-CO-NHMe 
NMe—  C  0 


ILL.  p.  128 — 138°  (see 


following  abstract) ;  or,  in  two  experiments,  the 
desired  2  :  S-dimethylhydantoinohydanloin,  m.  p.  272°. 
This  is  also  obtained,  very  slowly,  by  hydrolysis  by 
boiling  water :  the  rate  of  evolution  of  carbon 
dioxide  and  of  methylamine  in  this  case  is  shown 
graphically,  and  in  one  experiment  is  stopped  at  the 
stage  of  l-methylcarbamyl-3-methylhydantoin. 
Similar  hydrolysis  of  2-methylhydantoinohydantoin 
by  boiling  water  yields  l-carbamylS-methylhydantoin, 
ilL  p.  250°,  or  after  purification  by  heating  with 
hydriodic  acid,  258 — 260°.  This  substance  is  also 
obtained  directly  by  the  action  of  boiling  2AT-hydro- 
4  c 


chloric  acid  on  3  : 9-dimethylfsouric  acid,  or  by  the 
action  of  fuming  hydriodic  acid  to  which  a  small 
quantity  of  water  and  some  phosphonium  iodide  are 
added,  or  from  5-liydroxy-l-earbamyl-3-methyl- 
hydantoin,  in  which  case  some  3-methylhydantoin  is 
formed  as  a  by-product.  Chromic  acid  prepared  from 
potassium  dichromate  and  sulphuric  acid  has  no  action, 
but  when  chromium  trioxide  dissolved  in  acetic  acid  is 
used,  methylparabanic  acid  is  obtained.  Reduction  by 
fuming  hydriodic  acid  yields  3-methylhydantoin. 

The  product  of  the  nitration  of  l-carbamyl-3- 
methylhydantoin  by  fuming  nitric  acid  is  the  1-nitro- 
carbamyl  derivative,  m.  p.  170°,  reduced  moro  readily 
to  3-methylhydantoin  by  hydriodic  acid  than  is  the 
parent  substance. 

The  action  of  barium  hydroxide  solution  gives  a 
barium  salt;  that  of  2iV-sodium  hydroxide  solution 
gives,  however,  the  sodium  salt  of  an  isomeride, 
C5Hfl03N3Na,2H20,  decomp.  278 — 280°,  converted 
by  hydrochloric  acid  into  a  substance,  CcH703N3 
(1-methylcarbamylhydanloin,  cf.  following  abstract), 
m.  p.  255°  (deeomp.),  giving  with  barium  hydroxide 
solution  a  barium  salt.  The  isomeride  cannot  be 
reconverted  into  l-carbamyl-3-methylhydantoin  by 
acids.  E.  W.  Wignall. 

Carbamyl  derivatives  of  hydantoins  and  their 
inversion.  H.  Biltz  and  (Frl.)  D.  Heidrich 
(Annalen,  1927,  457,  190 — 208). — The  1-carbamyl- 
3-methylhydantoin  described  by  Biltz  and  Krzikalla 
(preceding  abstract)  is  synthesised  by  the  action  of 
carbamyl  chloride  on  3-methylhydantoin.  Tho 
former  is  prepared  from  cyanuric  acid,  the  latter 
from  9-methyluric  acid  glycol  by  reduction,  or  from 
allantoin  by  methylation  and  reduction,  or  from 
hydantoin  and  methyl  sulphate  (Biltz  and  Slotta,  A., 
1926,  1045).  The  reaction  does  not  take  place  in 
presence  of  solvents,  but  on  heating  the  3-methyl¬ 
hydantoin  with  carbamyl  chloride  prepared  in  situ,  in  a 
U-tube,  hydrogen  chloride  is  evolved  and  the  1-earb- 
amyl  derivative,  m.  p.  250 — 252°,  or,  after  purification 
by  hydriodic  acid,  25S — 260°,  is  obtained.  This  has 
the  same  reactions  as  tho  sample  prepared  from 
2-methylhydantoinohydantoin  (preceding  abstract). 

On  treatment  with  2Ar-sodium  hydroxide  solution, 
the  isomeride  (1-methylcarbamylhydantoin),  m.  p. 
255°  (decomp.),  previously  described,  is  obtained. 
This  is  oxidised  by  chromium  trioxide  in  acetic  acid 
to  parabanic  acid,  showing  that  the  methyl  group  is 
no  longer  in  the  3-position. 

This  suggested  that  the  inversion  might  be  due  to 
opening  of  the  hydantoin  ring  by  hydrolysis,  followed 
by  lactam  formation,  not  to  the  original  2-nitrogen, 
but  to  the  nitrogen  of  the  carbamyl  side-chain,  thus  : 

9Ha - N-CO-NH.  ,  CH2 — N-CO-NH.  . 

OONMe-CO  C02H  CO-NHMe 

OHs - N-CONHMe 

CO-NH-CO 

(cf.  the  inversion  of  2-imino-l  :  3-diphenylparabanic 
acid  under  the  action  of  sodium  alkoxide  to  give 

2-anilo-l-phenylparabanic  acid,  Dieckmann  and  Kam- 

merer,  A.,  1907,  i,  979). 

Reduction  was  not  brought  about  by  hydriodic 
acid,  whilst  the  fuming  acid  gave  no  isolable  product. 
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In  the  hope  that  a  nitro-derivative  would,  as  before, 
be  more  easily  reduced,  nitration  was  attempted,  but 
without  success.  Methylation  of  the  sodium  salt  by 
methyl  sulphate  yields  l-methylcarbamyl-3-methyl- 
hydantoin,  m.  p.  128 — 130°,  also,  and  better,  obtainable 
by  the  action  of  an  ethereal  diazomethane  solution; 
the  product  is  oxidised  by  chromium  trioxidc  in  acetic 
acid  to  methylparabanic  acid,  showing  that  the 
3-position  is  again  substituted  by  methyl.  Attempted 
synthesis  by  heating  3-methylhydantoin  with  methyl- 
earbimide  was  unsuccessful.  When,  however, 
hydantoin  itself  is  heated  in  a  sealed  tube  with  methyl  - 
carbimide,  1-niethylcarbamylhydantoiii  is  obtained. 

l-Carbamyl-3-ethylhydantoin,  m.  p.  205 — 208°,  is 
obtained  by  the  action  of  carbamyl  chloride  on 
3-ethylhydantoin,  prepared  from  9-ethyluric  acid 
glycol.  The  product  gives  with  fuming  nitric  acid 
l-nitrocarbamyl-3-ethylhydantoin,  m.  p.  99°.  On 
treatment  with  2AT-sodium  hydroxide  solution,  the 
sodium  salt,  m.  p.  125°,  of  1  -  ethylcarbamyl- 
hydantoin,  m.  p.  185 — 187°,  is  obtained;  this  is 
oxidised  to  parabanie  acid,  is  synthesised  by  the  action 
of  cthylearbamyl  chloride  (prepared  from  5- diet  hyl  - 
earbamide)  on  hydantoin,  and  is  methylated  by 
diazomethane  to  l-ethylcarbamyl-3-methylhydantoin, 
m.  p.  93 — 94°.  The  isomeric  l-methylcarbamyl-3- 
ethylhydantoin,  m.  p.  91 — 92°,  is  obtained  by  heating 
3-ethylhydantoin  with  methylearbimide,  and  gives 
a  sodium  salt,  dceomp.  from  40°;  by  the  action  of 
fuming  nitric  acid,  a  nitro- derivative,  C7H1005N,  ( 1), 
m.  p.  91 — 92°,  is  obtained.  E.  W.  Wignall. 

Synthesis  of  a  substance  resembling  por¬ 
phyrin.  W.  Kuster  and  G.  Kqkpenhofer  (Ber., 
1927,  60,  [B],  1778— 1781).— Ethyl  3  :  5-dimethyl- 
pyrrole-2  :  4-dicarboxylate  is  converted  by  hydrogen 
peroxide  and  hydrochloric  acid  in  presence  of  glacial 
acetic  acid  into  a  substance.,  C12H1304NC14,  m.  p. 
166°  after  softening  at  150°,  decomp.  170°;  the 
analogous  Z>ro»io-derivative,  C12H1504NBr2,  m.  p. 
131°,  decomp.  180°,  is  similarly  prepared.  4-Carb- 
ethoxy-3  :  5-dimethylpyrrole-2-earboxylic  acid,  hydro- 
bromic  acid,  and  hydrogen  peroxide  yield  the  com¬ 
pound  C3{.H3408N4Br4,  m.  p.  137°  (possibly  1  :  3  :  5  :  7- 
tetraearbethoxy  -  2  :  4  :  6  :  8  -  tetrabromomethylpor  - 
phyrin,  but  differing  in  optical  properties  from  known 
porphyrins).  If  the  dye  remains  in  the  solution  in 
which  it  was  prepared  for  several  days,  the  colour 
gradually  disappears  and  carbethoxybromcmethyl- 
maleinimide,  m.  p.  130°  (decomp.),  is  produced.  The 
production  of  a  bromine-free  substance,  C3f,H38OgN4, 
m.  p.  208°  after  softening  at  190°,  is  occasionally 
observed  during  the  synthesis.  H.  Wren, 

Degradation  of  bjematoporphyrin  to  bromo- 
bromohydroxyethyltetramethylporphindipropi- 
onic  acid.  H.  Fischer  and  F.  K otter  (Ber., 
1927,  60,  [B],  1861 — 1S65). — Hsematoporphyrin 

hydrochloride  and  bromine  in  glacial  acetic  acid 
afford  an  unstable  perbromide  which  with  acetone 
yields  bromoacetone  and  bromobromohydroxyelhyl- 
iebramethylporphindipropionic  acid  ( bromoporphyrin  I), 
<--'32^3o<'-,5^i®r2  or  C32H3205N4Bra ;  the  iron,  cobalt, 
copper,  nickel,  and  zinc  complex  salts  are  described. 
It  is  converted  by  methyl-alcoholic  hydrogen  chloride 
into  the  dimethyl  ester,  C34H3405N4Br2,  m.  p.  273°, 


and  oxidised  by  chromic  acid  to  bromocitraconimide, 
m.  p.  174°.  H.  Wren. 

Manufacture  of  vat  dyes  of  the  1-thionaphthen- 
2'-indoleindigo  series.  I.  G.  Farbenind.  A.-G. — 
See  B.,  1927,  743. 

Preparation  of  arecoline.  F.  Chemhitius  (J. 
pr.  Chem.,  1927,  [ii],  117,  147 — 150). — Details  are 
given  for  the  extraction  of  arecoline  from  betel  nuts 
in  500  kg.  quantities.  The  yield  of  pure  hydrobromide 
is  0-35—0-4%.  J.  W.  Baker. 


1-Methylephedrine,  an  alkaloid  from  Ephedra 
species.  S.  Smith  (J.C.S.,  1927,  2056 — 2059). — 
The  Chinese  drug  Ma  Huang  contains,  in  addition 
to  d-i/i-  and  Z-ephedrines,  a  third  alkaloid,  Z-methyl- 
ephedrine,  m.  p.  87 — 88°  (corr.),  [a]D  —29-2°  [hydro¬ 
chloride,  m.  p.  1S8 — 1S9°,  [a]D  —29-8°;  methiodide, 
m.  p.  212 — 213°  (corr.),  [a]D  —21-8°;  jncrate,  m.  p. 
144°  (corr.)],  identical  with  the  product  of  methylation 
of  Z-ephedrine.  d+-Methylephedrine,  m.  p.  30°  (corr.), 
[a]D  +48-1°  [methiodide,  m.p.  216 — 217°  (corr.) ;  picrate, 
m.  p.  152—153°  (corr.) ;  hydrogen  tartrate,  m.  p.  84° 
(corr.,  +2H20),  or  152°  (corr.,  anhyd.)],  is  obtained  by 
methylation  of  d-+ephedrine.  C.  Hollins. 


isoQuinoline  alkaloids.  I.  Constitution  of 
nandinine.  II.  Constitution  of  domesticine  ; 
isodomesticine.  III.  Constitution  of  coptisine. 
IV.  Worenine.  V.  Synthesis  of  some  new 
isoquinoline  alkaloids.  VI.  Spectrographic  re¬ 
searches.  Z.  Kitasato  (Acta  Phytochim.,  1927,  3, 
175 — 258). — By  an  improved  method  of  extraction, 
nandinine,  C19H1904N,  (I),  the  amorphous  alkaloid 
isolated  from  Nandani  domestica,  Thunb.,  by  Eijk- 
mann  (A.,  1885,  565),  is  obtained  crystalline,  m.  p. 
145 — 146°,  [a]D  +63-2°  in  alcohol.  It  contains  one 
phenolic  hydroxyl  and  one  methoxyl  group,  and  gives 
with  diazomethane  a  racemised  methyl  ether,  m.  p. 
166°,  identical  with  dZ-tetrahydroberberine.  Under 
special  conditions,  d-nandinine  methyl  ether,  m.  p. 
139°,  [a]D  +246-73°,  identical  with  d-canadine,  is 
obtained.  The  d -ethyl  ether,  m.  p.  109°,  obtained  by 
the  action  of  diazoethane  on  nandinine,  is  converted, 
by  oxidation  with  iodine  followed  by  reduction,  into 
the  dl -ethyl  ether,  m.  p.  128°.  Reduction  of  berber- 
rubine  (Frerichs,  A.,  1910,  i,  500)  with  zinc  and 
sulphuric  acid  gives  dZ-tetrahydroberberrubine,  m.  p. 
168°,  which  is  resolved  by  means  of  its  d-bromocam- 
phorsulphonate  into  d-tetrahydroberberrubine,  m.  p. 
144°,  [a]D  +62-9°,  identical  with  nandinine,  and  a 
little  impure  Z-isomeride;  dZ-tetrahydroberberrubine 
ethyl  ether,  m.  p.  128°,  is  identical  with  dZ-nandinine 
ethyl  ether.  The  positions  of  the  hydroxyl  and 
methoxyl  groups  in  nandinine  must  therefore  he  aa 
in  (I).  From  the  residues  after  extraction  of  nandin¬ 
ine  second  crystalline  alkaloid,  domesticine, 


C1?HA?04N,  ra.  p.  115—117°,  [«]D  +60-51°  (hydro¬ 
chloride  and  chloroplatinale  described),  is  isolated, 
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■which  also  contains  a  phenolic  hydroxyl,  a  methoxyl, 
and  a  methylenedioxy-group,  but  has  the  absorption 
spectrum  of  a  phenanthraquinoline  alkaloid  (see 
below).  The  methyl  ether,  m.  p.  139°,  [a]D  -f 101-7° 
in  chloroform,  differs  from  bulbocapnine  methyl 
ether,  dicentrine,  and  synthetic  d-epidicentrine,  and 
lias  probably  the  fsodicentrine  structure  (II).  For 
the  synthesis  of  dl-epi dicentrine,  m.  p.  119°  ( hydro¬ 
chloride ,  m.  p.  about  147°),  homopiperonylhomovera- 
trylamine,  m.  p.  130 — 131°,  obtained  from  homo- 
piperonyl  chloride  and  homoveratrylamine,  is  con¬ 
verted  by  phosphoryl  chloride  in  toluene  into  6  : 1-di- 
methoxy-l-(3'  :  4:'-methylenedioxybenzyl)-‘&  :  4  -  dihydro  - 
iso  quinoline  ( methiodide ,  m.  p.  135 — 138°),  and  thence, 
by  reduction  of  the  methochloride,  into  6  : 1  -dimelhoxy- 
l-(3'  :  4' -methylenedioxybenzyl) -2 -methyl -1  : 2  :  3  :  4- 
tetrahydroisoquinoline,  m.  p.  116°  {sulphate,  m.  p.  110°). 
This  is  nitrated,  giving  the  6'-mfro-compound,  m.  p. 
151°,  and  a  substance,  m.  p.  198°;  the  (>  -amino-com- 
pound,  m.  p.  110°,  by  diazotisation  and  treatment 
with  copper,  yields  d/-epidicentrine,  which  is  resolved 
by  means  of  d- tartaric  acid  to  give  the  d-compound, 
m.  p.  about  110°.  Oxidation  of  domesticine  with 
alkaline  permanganate  yields  4 : ^-methylenedioxy  - 
benzene- 1  :  2  :  ^-tricarboxylic  acid,  m.  p.  about  170°, 
thus  confirming  the  structure  (II). 

The  acid  mother-liquor,  after  removal  of  nandinine 
and  domesticine,  contains  a  third  alkaloid,  iso -domes- 
Heine,  m.  p.  85°,  which  gives  the  same  methyl  ether 
as  domesticine,  but  a  different  ethyl  ether,  m.  p.  82°. 
The  m.  p.  of  the  alkaloids  indicate  that  domesticine  is 
the  9-hydroxy- 10-methoxy-compound,  iso-domesticine 
the  10-hydroxy-9-methoxy-compound  (see  II). 

Coptis  japonica ,  Mak.,  contains,  in  addition  to 
berberine  and  the  yellow  alkaloid  coptisine  already 
reported  (A.,  1926,  1160),  a  new,  crystalline  alkaloid 
worenine,  C20H17OsN  ( hydrochloride ,  m.  p.  295°), 
isolated  as  tetrahydro- derivative,  m.  p.  212 — -213°, 
from  which  it  is  regenerated  by  the  action  of  iodine. 
Coptisine  iodide  decomposes  above  280° :  the  chloride 
is  not  melted  at  300°.  Tetrahydrocoptisine,  m.  p. 
217 — 218°  (previously  given  as  215°),  is  different  from 
tetrahydro-,/, -coptisine  (2  :  3  :  10  :  11-bismethylene- 
dioxy tetrahydroprotoberberine ;  Buck,  Perkin,  and 
Stevens,  A.,  1925,  i,  958),  m.  p.  214°,  which  is  syn¬ 
thesised  independently  by  the  method  of  these 
authors.  Tetrahydroworenine  yields  a  -methyl  de¬ 
rivative  ( hydrochloride ,  m.  p.  281°;  hydriodide,  m.  p. 
263°).  Since  8-methyltetrahydrocoplisine,  m.  p.  215°, 
obtained  by  the  action  of  magnesium  methyl  iodide 
on  coptisine  chloride,  followed  by  reduction,  differs 
from  tetrahydroworenine,  worenine  is  most  probably 
13-methylcoptisine . 

For  the  synthesis  of  lelrahydro-ty-berberrubine  (III), 
m.  p.  181°  (ethyl  ether,  m.  p.  131°),  vanillin  is  converted 

by  way  of  the  azlaetone, 
m.  p.  191°  (which  on  hydro¬ 
lysis  yields  a-benzamido-4- 
hydroxy  -  3  -  methoxycin  - 
namic  acid,  m.  p.  210°;  cf. 
Sugii,  A.,  1921,  i,  346),  into 
4  -  hydroxy  -  3  -  methoxy  - 
phenylpyruvic  acid,  which 
by  condensation  with  ethyl 
chloroform  ate  and  oxidation  with  hydrogen  peroxide 


gives  ethylcarbonatohomovaniUic  acid,  m.  p.  138 — 
139°,  also  prepared  by  the  action  of  ethyl  chloro- 
formate  on  homovanillic  acid,  m.  p.  140 — 141°, 
obtained  by  oxidation  of  eugenyl  acetate,  m,  p.  30°, 
with  permanganate  in  acetone.  The  acid  at  200°, 
or  the  corresponding  acid  chloride  in  benzene,  is  con¬ 
densed  with  homopiperonylamine,  and  the  resulting 
homopiperonylamide  is  cyclised  by  means  of  phos¬ 
phoryl  chloride  in  toluene  to  a  dihydroisoquinoline 
derivative,  which  is  reduced  and  hydrolysed  to  the 
oily  6:7-  methylenedioxy  - 1  -  p  -  hydroxy  -  m  -  methoxy  - 
benzyl-1  :  2  :  3  :  4 - telmhyd roi  soquinol ine  ( ethyl  ether, 
m.  p.  99°).  Condensation  of  this  compound  with 
formaldehyde  gives  tetrahydro-^-berberrubine,  which 
on  methylation  with  diazomethane  yields  tetrahydro- 
i/r-bcrberine,  m.  p.  177°  (Haworth,  Perkin,  and 
Rankine,  A.,  1924,  i,  1098). 

Tetrahydroprotoberberine,  m,  p.  254 — 260°,  is  syn¬ 
thesised  by  condensing  formaldehyde  with  telrahydro- 
protopapaverine  (sulphate,  m.  p.  174 — 175°)  obtained 
from  dihydroprotopapaverine  (Pictet  and  Gams, 
A.,  1909,  i,  671;  cf.  Rugheimer,  A.,  1900,  i,  522). 
For  the  synthesis  of  its  2  :  8-methylenedioxy-deriv- 
ative,  m.  p.  169°,  phenylaeethomopiperonylamide, 
m.  p.  97 — 98°,  is  converted  into  the  dihydroiso- 
quinoline,  reduced  to  6  :  7 -methylenedioxy tetrahydro- 
protopapaverine,  m.  p.  57°,  and  condensed  with 
formaldehyde. 

Homoveratroyl-$-phenylethylamine,  m.  p.  105—106°, 
is  described. 

The  absorption  spectra  of  42  alkaloids  are  examined. 
Alkaloids  of  the  tetrahydroisoquinoline  series  con¬ 
taining  methylenedioxy-  or  methoxyl  groups  show  a 
single  band  at  about  3500  A.  Those  of  the  apo- 
morphine  type  in  the  phenanthraquinoline  series  show 
two  bands  at  3200  and  3650  A.,  the  former  being  due 
to  methylenedioxy-  or  two  methoxyl  groups  in  posi¬ 
tions  1  :  2,  the  latter  in  positions  10  :  11 ;  absence  of 
1  : 2-substitucnts  results  in  a  flat  curve  at  3200  A., 
whilst  9  :  10-substitution  in  place  of  10  :  11  has  a 
bathochromic  effect  on  the  second  band.  The 
methylenedioxy-group  is  rather  more  bathochromic 
than  two  o-methoxyl  groups.  Change  from  tervalent 
to  quinquevalent  nitrogen,  especially  from  carbinol 
form  to  ammonium  form,  exerts  a  hyper-  and  batho¬ 
chromic  effect.  Absorption  spectra  curves  are  given 
for  the  following  substances :  Class  I  (structure 
analogous  with  I)  :  (a)  Hydrohydrastinine,  6  :  7- 

methylenedioxytetrahydro  -  protopapaverine  _  and 
-protoberberine ;  ( b )  tetrahydro-berberine,  -coptisine, 
-palraatine,  -^-berberine,  -^-coptisine,  -berberrubine, 
-worenine,  -papaverine,  8-methyltetrahydroberberine, 
df-laudanosine,  6  :  7-dimethoxy-l-m  :  p-dimethoxy- 
benzyl-1  :  2  :  3  :  4-tetrahydroisoquinoline ;  (c)  crypto¬ 
pine,  protopine,  hydrastinone  (6  :  7-dimethoxy-l- 
keto  -  2  -  methyl  - 1  :  2  :  3  :  4  -  tetrahydroisoquinoline) ; 
(d)  hydrastine,  narcotine,  narceine ;  (e)  papaverine 

and  its  methochloride;  (/)  hydrastinine,  cotarnine, 
berberine,  coptisine,  worenine;  Class  ii  (structure 
analogous  with  II)  :  (a)  apomorphine,  bulbocapnine, 
dicentrine,  isodicentrine  (domesticine  methyl  ether) ; 
(b)  thebaine;  (c)  morphine,  codeine,  sinomenine, 
dihydrosinomenine,  dehydrosinomeninc.  The  groups 
(a,  b,  c,  etc.)  within  the  two  main  classes  indicate 
closely  similar  spectra.  C.  Hollins. 
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Synthetical  experiments  in  the  isoquinoline 
group.  VII.  Synthesis  of  3  : 11-dimethoxy- 
protoberberinium  salts.  VIII.  Synthesis  of 
protoberberinium  salts.  S.  N.  Chakravarti, 
It.  D.  Haworth,  and  W.  H.  Perkin,  jun.  (J.C.S., 
1927,  2265—2274,  2275— 2281).— VII.  The  influence 
of  methoxyl  groups  on  the  ease  of  synthesis  of  alkaloids 
of  the  berberine  type  has  been  investigated  by  the 
preparation  of  3  :  11  -  dimethoxytetrahydroproto  - 
berberine  (I,  X™OMe).  m  -  31  ethoxyphenyl  -  (3  -  m  - 


methoxyphenylethylamide,  an  oil,  obtained  by  con¬ 
densation  of  p-m-methoxyphenylethylamine  and 
m-methoxyphenylacetic  acid  (or  the  corresponding 
chloride)  yields,  when  heated  with  phosphorus  oxy¬ 
chloride,  6-methoxy-l-(3'-7nethoxybenzyl)-3  :  i-dihydro- 
iso  quinoline,  an  oil  ( picrate ,  m.  p.  155°).  The  sulphate 
of  this  baso  is  reduced  by  zinc  and  sulphuric  acid  to 
6-methoxy-l-(3'-methoxybenzyl)  - 1  :  2  :  3  :  i-tetrahydro- 
iaoquinoline,  an  oil  ( hydrochloride ,  in.  p.  192° ;  sulphate ; 
picrate,  m.  p.  148°).  Condensation  of  the  tetrahydro- 
base  with  formic  acid  aflords  the  N -formyl  derivative 
and  when  heated  with  phosphorus  oxychloride,  this 
undergoes  ring  closure  in  what  is  presumed  to  be 
the  para-position  to  give  3  :  ll-dimelhoxydihydro- 
proloberberine,  m.  p.  130°  (hydrochloride,  -f-4H20; 
hydriodide ;  picrate,  m.  p.  232°).  Reduction  of  this 
base  with  zinc  dust  and  sulphuric  acid  yields  3  :  11- 
dimethoxyteirahydroprotoberberine  (I),  m.  p.  111° 
[, hydrochloride ;  hydriodide,  m.  p.  205°;  picrate,  m.  p. 
139—140°  (decomp.)].  Addition  of  iodine  to  a  boil¬ 
ing  alcoholic  solution  of  (I)  in  the  presence  of  sodium 
acetate  gives  a  periodide  from  which  is  obtained 
3  : 11  -dimethoxyprotoberberinium  iodide  (II),  m.  p. 
242°  ( chloride ,  m.  p.  200°  and  +3H20;  picrate,  m.  p. 
238°).  Treatment  of  the  chloride  with  hot  potassium 
hydroxide  solution  yields  a  mixture  of  3  :  ll-dimethoxy- 
oxyprotoberberine,  m.  p.  143°,  and  3  :  11-dimethoxy- 
dihydroprotoberberine,  separated  by  extraction  of 
the  latter  compound  with  dilute  hydrochloric  acid. 
When  (I)  is  heated  with  methyl  iodide  it  gives  a 
mixture  of  a-3  :  ll-dimethoxytelrahydroproloberberin- 
ium  methiodide,  m.  p.  224°  (u-methochloride),  with 
the  ^-methiodide,  m.  p.  245°  (decomp.)  [$-metho- 
chloride,  m.  p.  245°  (decomp.)].  Treatment  of  the 
mixed  methochlorides  with  alcoholic  potassium  hydr¬ 
oxide  yields  anhydro- 3  :  ll-dimethoxytetrahydrober- 
berine  (III)  ( hydrochloride ,  m.  p.  236°),  an  oil  which 

is  unchanged  by  boiling 
with  chloroform  or  aque¬ 
ous  alcohol  but  decolor¬ 
ises  bromine  in  chloro¬ 
form  solution  or  acid 
permanganate.  Base 
(III),  together  with 
some  3 :  ll-dimethoxytetrahydroprotoberberiniuimnetho- 
carbonale,  m.  p.  216°,  is  the  only  base  obtained 
by  the  action  of  silver  hydroxide  on  the  mixed 
a 3 -protoberberimii m  salts. 


VIII.  The  synthesis  of  tetrahydroprotoberberme 
(I)  (X=H),  the  parent  substance  of  the  alkaloids  in 
the  palmatine-berberine  series,  has  been  effected  by 
a  group  of  reactions  similar  to  those  described  above. 
The  very  poor  yields  obtained  in  the  two  stages 
where  ring  closure  is  involved  are  ascribed  to  the 
absence  of  the  methoxyl  groupings.  1 -Benzyl  - 
1:2:3:  4-tetrahydroisoquinoline  (cf.  Forsyth.  Kelly, 
and  Pyman,  A.,  1925,  i,  1167)  [sulphate,  +5H20, 
+H20,  m.  p.  191°  (decomp.)]  from  l-benzyl-3  : 4-di- 
hydroisoquinoline  ( sulphate ,  m.  p.  216°)  reacts  with 
anhydrous  formic  acid  to  give  the  N-formyl  derivative. 
This  compound  when  treated  with  phosphorus  oxy¬ 
chloride  under  strictly  defined  conditions  yields 
dihydroprotoberberine  (not  isolated),  w'hich  is  reduced 
with  zinc  dust  and  hydrochloric  acid  to  tetrahydro- 
protoberberine  (I),  m.  p.  85°  ( hydrochloride ,  m.  p.  232°; 
hydriodide-,  picrate,  m.  p.  151°).  Compound  (I)  is 
oxidised  by  alcoholic  iodine  in  the  presence  of  sodium 
acetate  to  a  periodide,  from  which  protoberberinium 
iodide  (II)  (X=H),  m.  p.  232°,  is  obtained  ( chloride , 
+4H20,  -|-0’5H2O ;  picrate,  m.  p.  192 — 193°).  Treat¬ 
ment  of  protoberberinium  chloride  with  hot  aqueous 
potassium  hydroxide  yields  oxyprotoberberine,  m.  p. 
102°,  and  dihydroprotoberberine  (not  isolated).  With 
methyl  iodide,  tetrahydroprotoberberme  gives  the 
a-  and  ^-methiodides,  m.  p.  210°  and  230 — 232°, 
respectively  (methochloride).  The  methiodide  with 
methyl-alcoholic  potassium  hydroxide  gives  anhydro- 
methyltetrahydroprotoberberine  (III)  (X=H),  an  oil 
(hydrochloride,  hydrated,  m.  p.  234 — 235°),  also  pro¬ 
duced  by  the  action  of  silver  hydroxide  on  the 
quaternary  salt.  This  anhydxo-compound  is  un¬ 
changed  when  boiled  with  methyl  alcohol  or  chloro¬ 
form  or  when  heated  with  dilute  hydrochloric  acid. 

M.  Clark. 

Manufacture  of  derivatives  of  cinchona  alka¬ 
loids.  C.  F.  Boehringer  and  Soehne,  etc. — See 
B.,  1927,  828. 

Conversion  of  palmatine  into  its  cryptopine 
analogue  (cryptopalmatine).  R.  D.  Haworth, 
J.  B.  Koepfli,  and  W.  H.  Perkin,  jun.  (J.C.S., 
1927,  2261 — 2265). — Tetrahydropalmatine  (I)  forms 
an  <x-methiodide,  m.  p.  230°,  and  a  less  soluble  p-meth- 
iodide,  m.  p.  266°  (decomp.),  which  are  converted 
into  methiodides  [a,  syrupy;  (3,  m.  p.  250°  (decomp.)]. 
The  methochlorides  or  methiodides  when  treated 


OMe  OMo 


with  methyl-alcoholic  potassium  hydroxide  give 
anliydromethyltelrahydropalmatine  B  (II),  m.  p.  115 — 1 


(III.) 


Y^’Xco 


K 


CH. 


(IV.) ) 


H, 


116°  [hydrochloride,  m.  p.  210°  (+H20,  decomp.)]. 
The  methohydroxide,  obtained  by  the  action  of 
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silver  hydroxide  on  the  methiodide,  when  evaporated 
in  a  vacuum  yields  a  mixture  of  this  compound  with 
anhydromethyltetrdhydropalmatine  A  (III),  m.  p.  131 — 
132°.  Tlio  latter,  oxidised  with  pcrbenzoic  acid  in 
chloroform,  is  converted  into  the  amine  oxide  [hydro¬ 
chloride,  m.  p.  198 — 200°  (decomp.)],  from  which 
cryptopalmatine  (IV),  m.  p.  148 — 150°,  is  obtained 
by  warming  with  hydrochloric-acetic  acid. 

C.  Hollins. 

Alkaloids  of  Corydalis  cava.  IX.  Constitution 
of  corycavine  and  corycavamine.  E.  Spath  and 
H.  Holter  (Ber.,  1927,  60,  [B],  1891 — 1898;  cf.  von 
Bruchhausen  and  S tippler,  this  vol.,  683). — Cory¬ 
cavine  is  reduced  to  dihydrocorycavine  and  the  latter 
substance  is  converted  into  the  quaternary  iodide, 
C21H2204NI,  m,  p.  296 — 297°  (corr.),  which,  when 
heated  at  260°/Q-01  mm.,  gives  a  mixture  of  bases  in 
50%  yield  separable  by  means  of  their  hydrochlorides 
into  two  stereoisomeric  substances,  C20H1DO4N,  m.  p. 
140°  and  203°,  respectively.  Removal  of  the  methyl- 
enedioxy-groups  from  the  base  of  m.  p.  140°,  followed 
by  exhaustive  methylation  of  the  tetrahydroxy-base 
thus  produced  with  diazomethane,  affords  dl-meso- 
corydaline,  m.  p.  162 — 163°,  whilst  similar  treatment 
of  tiie  base  of  m.  p.  203°  gives  dl-corydaline,  m.  p. 
135 — 136°.  Tho  results  show  that  corycavine  has 
the  structure  of  corydaline  if  its  protopine-like  con¬ 
stitution  is  taken  into  account  and  confirm  in  its 
essentials  the  formula  (I)  proposed  by  Gadamer  and 
von  Bruchhausen.  The  authors,  however,  prefer  the 
ketonic  form  (II)  in  analogy  with  other  protopine 


alkaloids  and  also  because  corycavine  does  not  evolve 
methane  when  heated  with  magnesium  methyl  iodide. 
The  conversion  of  corycavamine  above  its  m.  p.  into 
corycavine,  regarded  by  Gadamer  and  von  Bruch¬ 
hausen  as  a  transformation  of  the  ketonic  into  the 
enolic  form,  is  considered  by  the  authors  as  a  case 
of  simple  racemisation  and  corycavamine  as  the 
optically  active  form  of  corycavine.  Oxidation  of 
corycavine  in  dilute  aqueous  solution  at  the  atmo¬ 
spheric  temperature  with  potassium  permanganate 
gives  a  mixture  of  crystalline  acids  from  which 
hydrastethylimide,  m.  p.  167°,  and  3  :  4 -methylene- 
dioxybenz-1  :  2-dicarbonethylimide ,  m.  p.  125°.  Syn¬ 
thesis  of  the  latter  compound  is  effected  by  the  oxid¬ 
ation  of  3  :  4-methylcnedioxyphthalide  dissolved  in 
potassium  hydroxide  by  permanganate  and  conver¬ 
sion  of  the  diearboxylie  acid  into  the  ethylimide. 

H.  Wren. 

Yohimbine.  A.  Schomer  (Axch.  Pharm.,  1927, 
265,  500 — 524). — Analyses  of  the  free  base,  in.  p. 
231 — 232°,  agree  with  the  formula  C22H2803N2  (cf. 

Barger  and  Field,  A.,  1915,  i,  836),  hut  the  hydro¬ 
chloride,  hydrobromide,  hydriodide,  and  nitrate,  m.  p. 
269 — 270°,  agree  with  the  formula  C21H2803N2,  as  do 

analyses  of  yohimboaic  acid,  m.  p.  258 — 259°,  and 
its  hydrochloride.  Yohimbine  is  converted  by  acetic 


anhydride  and  sodium  acetate  into  diacelylyohimbine 
m.  p.  183°  (hydrochloride,  3H20,  [a]f>*  — 7-5°),  and  ar 
amorphous  monoacetylyohimbine,  m.  p.  about  150' 
(■ chloroaurate ,  blood-red,  m.  p.  170°),  indicating  the 
presence  of  a  secondary  nitrogen  atom.  Oxidatior 
with  mercuric  acetate  produces  a  mercury  derivative 
but  neither  this  nor  the  demercurated  oxidation  pro 
duct  was  obtained  crystalline.  The  latter  on  reduc¬ 
tion  gives  the  original  dextrorotatory  yohimbine, 
together  with  a  sparingly  soluble  isomeride,  1  -yohim¬ 
bine,  m.  p.  253 — 254°  ( hydrochloride ,  [a]?;  —27-22°) 
The  alkaloid  reacts  with  bromine  water  to  give  mono- 
and  di-bromoyohimbines,  described  by  Barger  and 
Field,  the  analyses  agreeing  with  C21H2603N2Br,HBi 
and  C21H2402N2Br2,HBr,  respectively.  Ring  scission 
of  yohimbine  cannot  be  effected  by  treating  the 
methiodide,  m.  p.  249 — 250°,  or  the  methochloridc 
with  sodium  hydroxide  or  amalgam  and  alcohol, 
Yohimbine  is  reduced  by  sodium  and  alcohol  tc 
yohimbyl  alcohol,  m.  p.  202°,  or  +2H20,  m.  p.  148— 
149°  ( hydrochloride ,  [ajg  +37-5°).  The  ring  in 
yohimbyl  alcohol  is  extremely  stable,  since  the  meth- 
iodide,  m.  p.  215°,  is  unaffected  by  alkalis,  the  metho- 
chloride  by  sodium  amalgam  and  alcohol,  and  the 
methiodide  on  distillation  gives  methyl  and  yohimby 
alcohols.  Cyanogen  bromide  reacts  with  yohimbine, 
giving  70%  of  yohimbine  hydrobromide,  [<x]|?  +52-22°, 
and  an  amorphous  substance,  m.  p.  70 — 80°,  [<x}$ 
-26-61°.  It  is  concluded,  therefore,  that  yohimbine 
contains  a  tetrahydroqumoline  ring  (cf.  von  Braun, 
A.,  1907,  i,  899;  1917,  i,  169;  1918,  i,  185). 

S.  Coffey. 

Preparation  of  homatropine.  F.  Chemnitius 
(J.  pr.  Chem.,  1927,  [ii],  117,  142 — 146). — Full  experi¬ 
mental  details  are  given  for  isolating  tropic  acid  and 
tropine  from  the  mother-liquors  in  the  preparation 
of  atropine  (Chemnitius,  B.,  1927,  669)  in  kilogram 
quantities,  by  hydrolysis  with  barium  hydroxide. 
The  isolated  tropine  is  then  converted,  by  treatment 
with  mandelic  acid  in  aqueous  hydrochloric  acid 
solution,  into  liomotropine,  which  is  purified  by 
conversion  into  its  hydrobromide,  etc.  The  pre¬ 
paration  of  homotropino  hydrochloride,  sulphate,  an 
salicylate  is  also  described.  J.  W.  Baker. 

Alkaloids  of  Aconitum  Stoercldanum,  Reichen- 
bach.  H.  Schulze  and  G.  Berger  (Arch.  Pharm., 
1927,  256,  524 — 541).— The  alkaloids  are  similar  to 
those  of  Aconitum  napdlus,  L.,  the  chief  constituent 
being  identical  or  isomeric  with  aconitine  and  the 
minor  constituent  neopelline  (A.,  1925,  i,  282).  The 
crude  alkaloid  mixture  was  separated  into  ether- 
insoluble,  ether-soluble,  and  chloroform-soluble  frac¬ 
tions.  The  main  constituent  from  the  ether-insoluble 
fraction  had  m.  p.  191-5°  (mixed  m.  p.  with  aconitine, 
m.  p.  198°,  194-5°)  [hydrochloride,  -|-3|H20,  m,  p. 
158°  (decomp.)  after  sintering  at  155°;  hydrobromide, 
m.  p.  203°  after  sintering  at  198°;  hydriodide,  m.  p. 
221°,  decomp.  224° ;  perchlorate,  blackening  at  220 
226°,  decomp.  229°  (a  mixed  m.  p.  with  aconitine 
perchlorate  showed  no  change),  [<x]j]  —47-73°].  From 
a  comparison  with  aconitine  (see  A.,  1906,  i,  699) 
it  is  difficult  to  say  whether  the  two  alkaloids  are 
identical  or  isomeric. 

Neither  the  ether-soluble  alkaloid  nor  its  salts  could 
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be  obtained  crystalline.  Treatment  with  alcoholic 
potassium  hydroxide  furnished  neoline  (hydrobromide 
darkening  at  198°,  sintering  at  200°,  m.  p.  205°) 
together  with  benzoic  and  acetic  acids. 

S.  Coffey. 

Alkaloid  trichloro acetates.  Use  of  trichloro¬ 
acetic  acid  in  toxicology.  G.  Florence  (Bull.  Soc. 
chim.,  1927,  [iv],  41,  1097 — 1100). — Trichloroacetates 
of  the  following  have  been  prepared  :  aniline  ( +H20), 
o-toluidine  (+HaO),  p-toluidine  (+H20),  strychnine 
(  +  3H20),  brucine  (+3H20),  morphine  (+3H20), 
codeine  (+2H,0),  quinine  (+4H20),  quinidine 
(+4H20),  They  are  well-defined,  crystalline  salts 
decomposing  in  boiling  aqueous  solution  to  the 
alkaloid,  chloroform,  and  carbon  dioxide.  The  solu¬ 
bilities  of  the  salts  in  water  are  given,  and  are  such 
as  enable  their  easy  separation  from  coagulated 
albumins.  Crystalline  salts  could  not  be  obtained 
from  cocaine,  nicotine,  atropine,  and  cinchonine. 

H.  Burton. 

Alkaloids  of  the  animal  kingdom.  M.  Schenck 
(Z,  angew.  Chem.,  1927,  40,  1081 — 1086). — A  sum¬ 
mary  of  recent  work. 

Derivatives  of  o-aminophenylarsinic  acid.  H. 
Burton  and  C.  S.  Gibson  (J.C.S.,  1927,  2387—2388). 
— When  either  o-ethylaminophenylarsinic  acid,  m.  p. 
128 — 129°  [mfroso-derivative,  m.  p.  160°  (decomp.)], 
or  its  acetyl  derivative,  m.  p.  187—188°  ( silver  salt), 
is  reduced  by  sulphur  dioxide  in  alcohol-hydrochloric 
acid-iodine  solution,  arsenic  is  eliminated  from 
the  molecule.  itro-2-aminodiethylaniline  (hydro¬ 
chloride,  in.  p.  205 — 206° ;  benzylidene  derivative, 
m.  p.  97 — 98°),  prepared  by  reduction  of  2  :  4-di- 
nitrodiethylaniline  with  ammonium  sulphide,  is  con¬ 
verted  by  the  Bart  reaction  into  Z-nitro-G-diethyl - 
ammophenylarsinic  acid,  m.  p.  195 — 196°  (decomp.), 
which  is  convertible  normally  into  Z-nilro-G-diethyl- 
aminophenylarsenious  chloride  [3-nitro-G-diethylamino- 
phenijldichloroarsine],  m.  p.  143 — 144°.  M.  Clark. 

9-Methylcarhazole-3-arsinic  acid  and  its  re¬ 
duction  products.  H.  Burton  and  C.  S.  Gibson 
(J.C.S.,  1927,  2386 — 2387). — 3-Amino-9-methylcarb- 
azole  has  been  converted  by  the  usual  procedure  into 
d-methylcarbazole-3-arsmic  acid,  m.  p.  above  300°, 
d-methylcarbazole-Z-arsejiious  chloride,  m.  p.  121 — 
122°,  and  d-methylcarbazole-d-arsenious  oxide,  m.  p. 
182 — 185°  (decomp.).  d-Methylcarbazole-Z-azo-fi- 
naphthol  has  m.  p.  212°  (decomp.).  M.  Clark. 

Syntheses  by  means  of  magnesylpyrroles. 
Series  II,  Note  X.  B.  Oddo  and  Q.  Mingoia 
(Gazzetta,  1927,  57,  473 — 479). — The  action  of 
carbonyl  chloride  on  magnesylmethylketole  yields  : 
(1)  principally  3  :  Z-carbonyldimethrjlketole, 

00('c<o!iic,>NH).  ,  m.  p.  290°,  which  forms  a 
diamyiaenv ati  ve ,  rm  p.  230°;  (2)  1  :  1-carbonyldi- 
methylketole,  CO(-N<^je4>CH^,  m.  p.  180°:  (3) 

1  :  Z-carbo?iyldiniethi/lketgh, 

CH<ci^N'C0^&5k>NH'  p- 135°-  The 

products  of  the  interaction  of  carbonyl  chloride  and 
magnesylindole  are  :  3  :  3 -carbonyWi-indole, 
Cj-IIjuON,,  m.  p.  280°,  which  forms  a  silver  deriv¬ 


ative,  but  yields  no  phenylhydrazone,  oxime,  or  semi- 
carbazone ;  2  :  2-carbonyHi-indole,  m.  p.  198° ;  and 

1  :  1-carbonyldi-indole,  m.  p.  245°.  In  contradiction 

to  the  statement  of  Majima  and  Kotake  (A.,  1923,  i, 
150),  the  formation  of  indole- 1 -carboxylic  acid  by 
the  action  of  carbon  dioxide  on  magnesium  indolyl 
iodide  in  ethereal  or  anisole  solution  (A.,  1911,  i,  486) 
is  confirmed.  T.  H.  Pope. 

Mechanism  of  the  Grignard  reaction  in  the 
indole  series.  R.  Majima  and  T.  Hoshino  (Proc. 
Imp.  Acad.  Tokyo,  1927,  3,  339 — 341). — When  mag¬ 
nesium  indolyl  iodide  reacts  with  an  alkyl  (or  acyl) 
lialide,  the  active  halogen  of  the  latter  first  removes 
the  magnesium  iodide  group,  and,  the  free  indolyl 
radical  immediately  changing  to  the 
form  (I),  the  alkyl  group  enters  the 
3-position.  In  warm  solutions  a 
similar  course  is  followed  in  the 
reaction  with  a  carbonyl-containing 
compound,  and,  after  hydrolysis  in 
this  case,  an  aldehyde  group  remains  in  the  3-position. 
In  the  cold,  however,  the  tautomeric  change  to  (I)  does 
not  take  place  with  sufficient  rapidity,  and  the  aldehyde 
group  assumes  the  1-position.  B.  W.  Anderson. 

Position  occupied  by  acetatomercuric  groups, 
Hg-OAc,  in  anilines  having  in  the  nucleus  a 
halogen  group  or  a  hydrocarbon  residue.  I. 
L.  Vecchiotti  (Gazzetta,  1927,  57,  485 — 497). — 
Previous  results  (cf.  Jackson  and  Peakes,  A.,  1908, 
i,  523 ;  Sehoeller  and  Schrauth,  Ber.,  1912,  45, 
2812 ;  Vecchiotti,  A.,  1924,  i,  957)  show  that  when, 
in  a  substituted  aniline,  the  mete-position  to  the 
amino-group  is  occupied  by  a  halogen  atom  or  a 
hydrocarbon  residue,  the  action  of  mercuric  acetate 
gives  rise  to  a  monomercuri-compound  in  which  the 
acetato-mercuric  group  always  occupies  the  para- 
position  to  the  amino-group  and  to  a  dimercuri- 
compound  having  the  two  mercuri-groups  in  the 

2  :  5-  or,  more  usually,  in  the  4  :  6-positions. 

Treatment  of  m-chloroaniline  in  alcoholic  solution 

with  aqueous-alcoholic  mercuric  acid  gives :  (1) 

i-Acetatomercuri-Z-chloroaniline,  NH^CgHjCl-Hg-OAc, 
m.  p.  155° ;  the  corresponding  h ydroxymercuri -com¬ 
pound,  decomp.  210°,  chloromcrcuri- compound,  de¬ 
comp.  202°,  acetyl  derivative,  m.  p.  205°,  and  mercury 
di-o-chloro-p-aminophenyl,  (NH2,C6H3Cl)2Hg,  m.  p. 
162°,  were  prepared.  Treatment  of  the  acetyl  deriv¬ 
ative  in  acetic  acid  solution  containing  calcium 
chloride,  with  a  current  of  chlorine  yields  3  : 4- 
dichloroacetanilide.  (2)  4:5-  Diacetatomercuri  -  m  - 
chloroanilim,  NH2-C6H2Cl(Hg-OAc)2,  m.  p.  190°, 
which  forms  an  acetyl  derivative,  m.  p.  245°,  con¬ 
vertible  into  3:4:  6-trichloroacetanilide. 

The  action  of  aqueous  alcoholic  mercuric  acetate 
solution  on  m-iodoaniline  (2  mols.)  gives  4(  1)-acetato- 
mercuri-m-iodoaniline,  m.  p.  176°,  which  forms  the 
corresponding  hydroxy-,  m.  p.  172°,  iodo-,  m.  p.  193° 
(decomp.),  and  acetyl  compounds,  m.  p.  192°,  the 
latter  being  convertible  into  3  : 4(  l)-di-iodoacet- 
anilide,  m.  p.  167°.  In  aqueous  solution  this  reaction 
gives  2:4:  6(l)-triacetatomercuri-xxi-iodoa)iiline,  m.  p. 
190°  (decomp.).  T.  H.  Pope. 

Preparation  of  lead  tetraphenyl.  H.  Gilman 
and  J.  Robinson  (J.  Amer.  Chem.  Soc.,  1927,  43,. 
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2315 — 2317). — Detail  improvements  are  described 
in  the  preparation  of  lead  tetraphenyl  from  lead 
chloride  and  magnesium  phenyl  bromide  (cf.  Pfeiffer 
and  Truskier,  A.,  1904,  i,  544).  F.  G.  Willson. 

Effect  of  alkali,  acid,  and  enzymes  on  proteins, 
peptones,  polypeptides,  2  :  5-diketopiperazines, 
and  related  compounds.  E.  Abderhalden  and 
H.  Mahn  (Z.  physiol.  Chem.,  1927,  169,  19C— 222). 
— Experiments  similar  to  those  carried  out  previously 
on  silk  peptone  (Abderhalden  and  Schnitzler,  this 
vol.,  686)  have  been  made  with  elastin.  A  solution 
has  been  obtained  by  heating  dried  defatted  powdered 
elastin  with  A7-hydrochloric  acid  for  5 — 6  Ill’s,  at 
70 — 75°  and  in  some  cases  by  the  action  of  pepsin 
in  acid  solution.  The  hydrolysis  of  the  dissolved 
elastin  by  W-hydrochloric  acid  and  by  W-sodium 
hydroxide  at  various  temperatures  has  been  followed 
by  Sorensen  “  formol  ”  titrations  or  by  Willstatter’s 
methods,  and  by  measurements  of  the  optical  rotation 
of  the  peptone  solution  and  its  copper  salts.  The 
hydrolysis  of  dipeptides  and  anhydrides  by  various 
amounts  of  acid  and  alkali  at  different  temperatures 
has  been  measured  by  amino -nitrogen  determin¬ 
ations  ;  it  is  found  that  certain  polypeptides  are  not 
hydrolysed  by  IV-hydrochloric  acid  at  the  ordinary 
temperature,  but  are  attacked  by  Ar-sodium  hydroxide 
under  similar  conditions.  The  bearing  of  these  results 
on  the  theories  of  protein  structure  is  discussed  and 
the  conclusion  is  reached  that  linkings  other  than 
those  of  polypeptide  and  2  :  5-diketopiperazine  nature 
are  present.  A.  Wobmall. 

Blood  pigments.  VII.  Behaviour  of  pros¬ 
thetic  groups  in  different  solvents.  F.  Hauro- 
vvitz  (Z.  physiol.  Chem.,  1927,  169,  235 — 262). — 
Spectrophotometric  measurements  of  the  spectra  of 
hsemin,  mesohsemin,  dimethyl  mesohsemin,  and  setio- 
hsemin  and  the  corresponding  hsemochromogens  have 
been  made  in  the  presence  and  absence  of  pyridine 
and  cyanides.  The  spectrum  of  hsemin  in  pyridine 
differs  significantly  from  that  of  haemochromogen, 
The  preparation  of  trimethylhsematin  from  methyl- 
hsematin  and  methyl  sulphate  results  in  the  change  : 
CIO  — >-  CH-C(OMe)  in  the  unsaturated  side-chain, 
the  Fe-OH  grouping  not  being  methylated.  In  all 
the  solvents  used,  the  chlorine  atom  of  hsemin  chloride 
dissociates  as  the  anion,  and  in  acid  solution  the 
coloured  residue  behaves  as  cation.  In  alkaline  solu¬ 
tions  both  hydrogen  and  chlorine  are  dissociated, 
even  with  a  preparation  esterified  at  both  carboxyl 
groups.  Thus  hsemin  contains  a  third  acid  group 
(cf.  this  vol.,  1092).  Hydrogen  cyanide  is  not  bound 
by  ha; min  in  the  same  way  as  chlorine,  bromine, 
or  hydroxyl  groups.  The  action  of  hydrogen  cyanide 
on  hsemin  chloride  is  similar  to  that  of  pyridine  or 
aniline ;  the  coloured  portion  of  the  compound  be¬ 
haves,  however,  as  cation  with  pyridine  or  aniline 
and  as  anion  with  hydrogen  cyanide.  Pyridine 
resolves  hsemoglobin  into  globin  and  pyridine-hsemo- 
chromogen,  oxyhemoglobin  into  the  same  products 
together  with  oxygen,  and  methsemoglohin  into 
globin  and  pyridine -oxy hsemin.  The  constitution  of 
the  different  hsemins  is  discussed.  A.  Wormall. 

Effect  of  irradiation  on  the  tyrosine  and 
tryptophan  contained  in  protein.  F.  Lieben 


(Biochem.  Z.,  1927,  187,  307— 314).— Tyrosine  and 
tryptophan,  when  forming  part  of  a  protein  molecule, 
are  oxidatively  destroyed  when  irradiated  both  in 
diffused  daylight  (in  presence  of  a  sensitiser)  and 
with  the  mercury  lamp,  the  destruction  not  being  as 
rapid,  however,  as  when  these  acids  are  free.  Addi¬ 
tion  of  alkali  increases  the  action  and  of  formalde¬ 
hyde  accelerates  the  attack  on  tryptophan. 

P.  W.  Cltjtterbuck. 

Catalytic  hydrogenation  of  hsemateric  acid 
and  hsemin.  A.  Pabendieck  (Z.  physiol.  Chem., 
1927,  169,  59—63)  . — Hsemateric  acid  in  acetic  acid 
solution  is  catalytically  hydrogenated  (cf.  A.,  1926, 
631)  to  a  porphyrin  not  distinguishable  from  meso- 
porphyrin.  The  maximum  amount  of  hydrogen 
absorbed  is  equivalent  to  6  atoms  of  hydrogen  per 
mol.  of  hsemateric  acid;  no  decolorisation  occurs. 
Mesoporphyrin  solutions  absorb  hydrogen  irregularly, 
and  are  not  decolorised.  Appreciable  hydrogenation 
of  hsemin  occurs  in  acid  solution  with  the  formation 
of  mesohsemin  and  mesoporphyrin.  In  alkaline 
solution,  approximately  6  atoms  of  hydrogen  are 
absorbed  per  mol.  of  hsemin,  but  spectroscopical 
examination  reveals  no  mesohsemin. 

A.  Wormall. 

Determination  of  active  hydrogen  in  hsemin, 
in  some  of  its  derivatives,  and  in  pyrroles.  II. 
H.  Fischer  and  E.  Walter  (Ber.,  1927,  60,  f B ], 
1987 — 1995;  cf.  A.,  1926,  630).— Determinations  are 
recorded  of  the  number  of  atoms  of  active  hydrogen 
per  molecule  of  the  following  substances,  using  the 
method  of  Zerewitinov  (A.,  1907,  ii,  509 ;  1908,  i, 
593;  1911,  i,  101)  as  modified  by  Flaschentrager  (A., 
1925,  ii,  999).  The  results  are  expressed  in  paren¬ 
theses  after  the  name  of  the  compound  :  bis-(3-carb- 
ethoxy-2  :  4-dimethyl-5-pyrryl)methane  (2-11);  bis- 
(3-carbethoxy-2  :  4-dimethyl-5-pyrryl)methcne  (1-13) ; 
bis- (4-carbethoxy-2  :  3 -dimethyl- 5 -pyrryl)methane 
( 1  -94) ;  bis-(4-carbethoxy-2  :  3  -  dimethyl  -  5  -  pyrryl)  - 
methene  (0-81) ;  bis-(2-bromo-4-carbethoxy-3-methyl- 
5-pyrryl)methane  (1-01);  bis-(2-bromo-4-carbethoxy- 
3-mcthyl-5-pyrryl)methene  (1-08) ;  product  of  the 
condensation  of  henzaldehyde  with  3-acetyl-2  : 4-di- 
methylpyrrole  (2-21) ;  bis-(5-carbethoxy-3-(3-methyl- 
malonic  ester)-4-methyl-2-pyrryl)methane  (5-3) ;  ethyl 
5-carbethoxy-2  :  4-dimethyl-3-pyrryl-(3-methylmalon- 
ate  (2-31);  ethyl  2  :  5-dimethyl-4-ethyl-3-pyrryl-[3- 
methylmalonate  (1-7) ;  ethyl  malonate  (1-1) ;  tri- 
phenylmethyl  chloride  ( — ) ;  cycfopentadienc  (0-86) ; 
ethyl  (3  -  methoxymethylmalonate  (0-95) ;  hsemin 
(3-02 — 5-11  according  to  temperature);  dihy  dro¬ 
ll  sum  in  (4-06 — 4-49) ;  mesohsemin  ester, 
C3gH40O4N4FeCl  (2-1) ;  setiohsemin  (1-64 — 1-98) ;  iso- 
setiohsemin  (2-37) ;  protohsemin  (4-82,  4-68) ;  copro- 
porphyrin  ester  (3-82,  4-46) ;  isocoproporphyrin  ester 
(4-22,  4-3) ;  p - isoc opropo rph y rin  ester  (3-72) ;  setio- 
porphyrin  (2-03,  2-09) ;  protoporphyrin  diester  (1-93) ; 
isosetioporphyrin  (4-08, 4-32) ;  1:3:5:  7-tetramethyl- 
2:4:6:  8-tetraethylporphin  (2-1) ;  2:3:6:  7-tetra- 
methyl  -  1  :  4  :  5  :  8  -  tetraethylporphin  (2-05,  2-2) ; 
1:4:5:  8-tetramethyl-2  :  3  :  6  : 7  -  tetraethylporphin 
(2-1);  coproporphyrin  ester  (synthetic)  (4-32);  iron 
complex  salt  of  tetramethylhsematoporphyrin  (5-82) ; 
uroporphyrin  ester  (9-46) ;  iaouroporphyrin  ester 
(7-37).  From  the  results,  it  appears  that  either  the 
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experimental  material  is  insufficient  to  allow  deduc¬ 
tions  with  regard  to  the  constitution  of  the  blood 
pigments  or  that  the  porphyrins  and  hasmins  are  able 
to  unite  with  hydrogen  in  such  a  manner  that  pro¬ 
duction  of  methane  ensues  with  Grignard’s  reagents, 
particularly  in  the  presence  of  pyridine.  Possibly 
the  Zercwitinov  method  is  not  applicable  to  complex 
unsaturated  systems.  H.  Wren. 

Pyridine-hEemins.  A.  Hamsik  (Z.  physiol.  Chem., 
1927,  169,  64 — 72). — From  a  solution  of  hosmin 
chloride  in  pyridine,  ether  slowly  precipitates  largo 
crystals  and  it  is  suggested  that  a  pyridine-hasmin 
chloride  compound  has  been  formed.  These  crystals 
become  much  smaller  when  washed  with  ether  or 
alcohol  and  hsemin  chloride  is  regenerated.  Haemin 
acetate  forms  a  partly  crystalline  similar  precipitate 
which,  with  ether  and  alcohol,  yields  a  mixture  of 
oxyhaemin  and  oxyheemin  anhydride.  This  accounts 
for  the  high  iron  content  of  hasmin  acetate  prepar¬ 
ations  (cf.  Kiister  and  Gerlach,  A.,  1922,  i,  596)  and 
their  incomplete  solubility  in  pyridine.  Haemin 
formate,  acetate,  oxalate,  and  sulphate,  but  not 
haemin  chloride,  decompose  when  heated  in  pyridine- 
chloroform  solution,  giving  oxyhaemin  and  oxy- 
hsemin  anhydride.  A.  Wormall. 

Blood  pigments.  VI.  Relation  between 
hsemin,  hsemochromogen,  and  porphyrin.  F. 
Hauronvitz  (Z.  physiol.  Chem.,  1927,  169,  91 — 101 ; 
cf.  this  vol.,  686).— Porphyrins  can  be  converted  into 
the  corresponding  hsemins  by  ferrous  or  ferric  salts 
in  presence  of  acetic  acid,  but  with  butyric  and  valeric 
acids  ferrous  iron  only  is  introduced.  It  is  concluded 
that  in  the  acetic  acid  solution  a  reduction  occurs 
which  is  not  effected  primarily  on  the  ferric  salt, 
but  probably  on  a  loose  intermediate  compound  of 
iron  and  porphyrin.  Hmmatin  is  not  formed  on 
acidification  of  a  solution  of  tucmockromogen  in 
absence  of  oxidising  agents.  Haemin  chloride  in 
pyridine  solution  can  be  reduced  to  hsemochromogen 
by  sodium  in  the  absence  of  oxygen  or  compounds 
containing  oxygen,  and  the  hcemochromogen  formed 
contains  40  per  mol.  The  formulae  of  porphyrin  and 
haemin  are  discussed  in  relation  to  the  active  hydrogen 
atoms  present  and  the  combination  of  bi-  or  ter- 
valent  iron.  A.  Wormall. 

Electrodialysis  of  proteins.  W.  Pauli  (Bio- 
chem.  Z.,  1927,  187,  403 — 409). — A  reply  to  Dhere 
(this  vol.,  423).  P.  W.  Clutterbuck. 

Phosphorus  nucleus  of  ovovitellin.  S.  Poster- 
nak  and  T.  Posternak  (Compt.  rend.,  1927,  185, 
615 — 617 ;  cf.  this  vol.,  273,  582). — prOvotyrin, 
ci2HiM07gFrMP12)  is  hydrolysed  by  boiling  25% 
hydrochloric  acid  to  phosphoric  acid  (12  mols.), 
pyruvic  acid  (1-6  mols.),  histidine  (0-7  mol.),  arginine 
(0-62  mol.),  lysine  (0-75  mols.),  i-serine,  [a]g  —6-67° 
(7-9  mols.),  and  ammonia  (4-9  mols.).  The  ammonia 
and  pyruvic  acid  are  probably  produced  by  deamin¬ 
ation  of  part  of  the  serine,  and  when  allowance  is 
made  for  this,  serine  and  phosphoric  acid  appear  in 
almost  equimolecular  amounts.  Hydrolysis  of  provo- 
tyrin  with  15%  sulphuric  acid  affords  polypeptides 
with  N  ;  P  ratios  of  1*1 — 1*3  together  with  phosphoric 
acid,  serine,  and  its  deamination  products.  Serine 


has  not  previously  been  isolated  directly  from  a 
protein  hydrolysate.  G.  A.  C.  Gough. 

Determination  of  organic  material  by  oxid¬ 
ation  with  chromic  acid.  T.  von  Fellenbbrg 
(Biochem.  Z.,  1927,  188,  365 — 391). — An  attempt  to 
extend  the  use  of  Bang’s  micro-determination  of  fat 
by  combustion  with  dichromate  and  sulphuric  acid 
to  a  ’large  number  of  organic  substances  gives  the 
following  results.  Formic  acid  yields  quantitatively 
carbon  dioxide,  acetic  acid  is  not  attacked,  whilst 
with  propionic  and  butyric  acids  more  oxygen  is 
used  than  is  required  to  convert  them  into  acetic 
acid.  Higher  fatty  acids  give  very  complex  results. 
Malic,  tartaric,  and  citric  acids  give  carbon  dioxide 
quantitatively.  Oxalic  acid  is  not  attacked  and 
succinic  acid  only  slightly  so.  Soluble  carbohydrates 
and  polyhydric  alcohols  are  oxidised  quantitatively, 
but  ethyl,  propyl,  and  isobutyl  alcohols  form  one 
molecule  of  acetic  acid  and  dimethylethylenecarbinol 
forms  two  molecules.  Benzoic  acid  is  oxidised  quan¬ 
titatively  and  salicylic  acid  almost  so.  Glycine  and 
alanine  are  scarcely  attacked,  whilst  tyrosine  is 
oxidised  almost  completely.  Proteins  give  different 
values,  the  smallest  being  that  of  gelatin  (glycine-rich). 
The  method  is  adapted  for  determination  of  alcohol  in 
acetic  acid  and  of  methyl  alcohol  mixed  with  a  small 
amount  of  ethyl  alcohol.  P.  W.  Clutterbuck. 

Determination  of  phenylacetylene.  F.  Hein 
and  A.  Meyer  (Z.  anal.  Chem.,  1927,  72,  30 — 31). — 
Phenylacetylene  is  precipitated  from  an  alcoholic 
solution  as  its  copper  compound  by  an  ammoniacal 
solution  of  cuprous  chloride.  The  precipitate  is 
filtered  into  a  glass  Gooch  crucible,  washed  with 
water,  alcohol,  and  ether,  and  dried  in  a  vacuum 
over  concentrated  sulphuric  acid.  This  determin¬ 
ation  can  be  checked  by  treating  the  precipitate  with 
a  solution  of  ferric  ammonium  sulphate  in  dilute 
sulphuric  acid,  and  titrating  the  ferrous  sulphate 
formed  with  permanganate.  The  error  is  less  than 
1%.  F  .  S.  Hawkins. 

Volumetric  determination  of  hydroxyl  groups 
in  organic  compounds.  V.  L.  Peterson  and 
E.  S.  West  (J.  Biol.  Chem.,  1927,  74,  379—383).— 
Hydroxyl  groups  in  sugars  and  other  organic  com¬ 
pounds  may  be  determined  by  heating  the  compound 
with  a  known  amount  of  acetic  anhydride  and 
pyridine  until  acetylation  is  complete,  dilution  of  the 
reaction  mixture  with  water,  and  titration  of  the 
excess  acetic  acid.  C.  R.  Haring  ton. 

Determination  of  isopropyl  alcohol  in  presence 
of  acetone,  and  of  methylethyl  ketone  in  presence 
of  sec.-butyl  alcohol.  H,  A.  Cassar  (Ind.  Eng. 
Chem.,  1927, 19,  1061— 1062).— Rapid  determinations 
of  isopropyl  alcohol  in  presence  of  acetone  are  effected 
by  quantitative  oxidation  of  the  alcohol  to  acetone 
with  chromic  acid  solution  and  back- titration  of  the 
excess  of  chromic  acid.  The  acetone  is  determinedly 
Messingcr’s  method  (J.S.C.I.,  1920,  280a),  applying 
a  correction  of  1 — 2%  for  the  isopropyl  alcohol 
present.  sec.-Butyl  alcohol  may  be  determined  in 
presence  of  methyl  ethyl  ketone  by  this  method, 
but  for  the  determination  of  methyl  ethyl  ketone 
Messinger’s  method  gives  high  results  and  a  modific¬ 
ation  thereof  is  suggested.  R.  Bkightjian. 
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Determination  of  diacetyl  and  acetylmethyl- 
carbinol.  C.  B.  van  Niel  (Biochem,  Z.,  1927,  187, 
472 — 478). — A  slight  modification  of  the  usual  method 
for  determination  of  diacetyl  and  acetyl  methyl- 
carbinol  as  nickel  dime thylgly oxime  is  described. 

P.  W.  Clutterbuck. 

Determination  of  the  methoxyl  content  of 
volatile  substances  in  dilute  aqueous  solutions 
containing  aldehydes.  K.  Wiesler  (Z.  angew, 
Ghem.,  1927,  40,  975). — The  ordinary  Zeisel  method 
for  the  determination  of  the  methoxyl  group  faiis  in 
the  presence  of  aldehydes  but  good  results  are  ob¬ 
tained  by  the  following  modification  :  The  solution 
is  mixed  with  freshly-precipitated  silver  oxide  and 
distilled  to  two  thirds  its  volume,  the  distillate  being 
collected  in  a  second  distillation  flask  containing 
10  c.e.  of  hydriodic  acid  (d  1-96).  The  latter  flask 
is  heated  gently  on  the  water-bath  and  is  provided 
with  a  reflux  air  condenser  connected  at  its  upper 
end  to  a  small  washing  flask  containing  a  suspension 
of  red  phosphorus  in  water,  whence  the  vapours  pass 
into  a  measured  volume  of  0-lA-alcoholie  silver 
nitrate.  Carbon  dioxide  is  passed  through  the 
apparatus  throughout  the  determination.  The  de¬ 
posited  silver  iodide  is  collected  and  weighed  as  usual. 

A.  R.  Powell. 

Detection  of  chlorophyll  by  means  of  the 
analytical  quartz  lamp.  P.  W.  Danckwortt  and 
E.  PtfAU  (Arch.  Pharm.,  1927,  265,  560—562).— 
Small  quantities  of  powdered  drugs  or  tinctures  are 
treated  with  water  and  ether  and  the  mixture  is 
illuminated  by  the  quartz  lamp.  If  chlorophyll  is 


present,  even  in  small  quantities,  the  ethereal  solu¬ 
tion  shows  a  vivid,  red  fluorescence.  The  red  colour 
is  not  given  by  carotin  or  xanthophyll.  It  is  sug¬ 
gested  that  this  reaction  might  be  utilised  in  separat¬ 
ing  the  two  components  of  chlorophyll  (cf.  Willstatter 
and  Hug,  A.,  1911,  i,  393),  since  on  treating  a  methyl- 
alcoholic  solution  of  crude  chlorophyll  with  light 
petroleum,  the  latter  shows  a  gradually  increasing 
fluorescence,  whilst  the  fluorescence  of  the  alcoholic 
solution  gradually  diminishes.  S.  Coffey, 

Determination  of  selenium  in  organic  com¬ 
pounds.  E.  H.  Shaw  and  E.  E.  Reid  (J.  Amer. 
Chem.  Soc.,  1927,  49,'  2330— 2334).— The  sample 
(0-2— 0-4  g.)  is  mixed  with  sucrose  (0-4  g.),  potassium 

nitrate  (0-2  g.),  and  sodium  peroxide  (14  g.),  the 
mixture  covered  with  a  thin  layer  of  sodium  peroxide, 
and  the  whole  burnt  in  the  Parr  bomb  in  the  usual 
manner.  The  mass  is  dissolved  in  water  and  the 
solution  boiled,  cooled,  acidified  with  hydrochloric 
acid,  filtered,  and  diluted  to  350  c.e.  The  selenium 
is  then  precipitated  (a)  by  adding  200  c.c.  of  hydro¬ 
chloric  acid,  heating  the  mixture  not  quite  to  the 
b.  p.,  and  passing  in  a  rapid  stream  of  sulphur  dioxide, 
or  (b)  by  adding  50  c.c.  of  hydrochloric  acid  and  3  g. 
of  potassium  iodide,  and  gently  boiling  the  mixture, 
with  replacement  of  evaporated  water,  until  the  excess 
of  iodine  is  volatilised.  The  selenium  is  collected  on 
a  Gooch  crucible,  washed  with  alcohol  and  water, 
and  dried  at  110 — 120°.  The  greatest  errors  recorded 
in  25  analyses  are  +0-17%  and  --0-33%. 

F.  G.  Willson. 


Biochemistry. 


Regulation  of  respiration.  IX.  Relation  of 
tissue  acidity  and  blood  acidity  to  volume  flow 
of  blood  as  illustrated  by  haemorrhage  and 
re-injection.  A.  B.  Hertzman  and  R.  Gesell 
(Amer.  J.  Physiol.,  1927,  81,  563 — 578). — The  changes 
in  acidity  of  the  circulating  arterial  and  venous  blood 
were  determined  by  the  manganese  dioxide  electrode 
and  checked  by  the  hydrogen  electrode.  Hemorrhage 
elicited  increased  alkalinity  of  the  arterial  blood  and 
increased  acidity  of  the  venous,  decreased  oxygen 
consumption,  and  increased  pulmonary  ventilation. 
Reinjection  reversed  all  these  changes.  The  import¬ 
ance  of  volume  flow  of  blood  and  acidity  in  the  control 
of  the  normal  acid-base  equilibrium  is  emphasised. 

R.  K.  Can nan. 

Effects  of  respiratory  gases  on  density  of 
blood  and  other  fluids.  W.  E.  Hamilton  and 
H.  G.  Barbour  (J.  Biol.  Chem.,  1927,  74,  553 — 
556). — Dissolution  of  carbon  dioxide  in  water,  alkaline 
salt  solution,  blood-serum,  and  whole  blood  increases 
the  density  of  these  liquids,  the  increases  being  in 
ascending  order  of  magnitude  owing  to  the  effect  of 
chemical  reactions  in  causing  the  increase  of  volume 
per  c.c.  of  carbon  dioxide  to  be  progressively  less. 
In  the  case  of  oxygen,  the  dissolution  of  which  in  whole 
hlood  is  accompanied  by  actual  diminution  in  volume, 
the  effect  on  the  density  is  very  much  greater. 

C.  R.  Harington. 


Effect  of  asphyxia  on  blood.  J.  B.  Collip 
(Trans.  Roy.  Soc.  Canada,  1927,  [iii],  21,  V,  151). — 
Asphyxia  produces  a  slight  but  definite  increase  in 
the  serum-calcium  and  in  the  inorganic  phosphorus 
content  of  the  blood,  and  a  decrease  in  blood-pn 
of  from  0-15  to  0-35  of  a  unit.  H.  D.  Kay. 

Micro-determination  of  carbon  dioxide  in 
blood  and  other  solutions.  Efficiency  of  paraffin 
in  preventing  loss  of  carbon  dioxide.  D.  Rappel 
(J.  Biol.  Chem.,  1927,  74,  839 — 849). — An  apparatus 
is  described  in  which  the  carbon  dioxide  in  a  small 
amount  of  liquid  is  liberated  and  aspirated  into 
standard  barium  hydroxide  solution,  the  excess  of 
which  is  then  titrated  with  the  aid  of  a  micro-titration 
syringe.  The  method  is  applicable  to  determination 
of  0-1-—0-5  c.c.  of  carbon  dioxide  with  a  maximum 
error  of  ±2%.  The  loss  of  carbon  dioxide  from 
normal  blood-serum  kept  under  liquid  paraffin  does 
not  exceed  2%  in  24  hrs.,  although  in  presence  of 
higher  concentrations  of  carbon  dioxide  the  loss  may 
be  10%.  C.  R.  Harington. 

Oxidation  processes  in  blood-serum.  T.  R. 
Parsons  and  W.  Parsons  (Biochem.  J.,  1927,  21, 
1194 — 1205). — In  the  presence  of  certain  oxidising 
agents  such  as  potassium  ferricyanide  and  potassium 
permanganate,  human  blood-serum  absorbs  oxygen 
at  the  rate  of  about  0-25  e.e.  per  e.e.  per  hour  when 


shaken  with  air  at  the  ordinary  temperature.  The 
same  effect  is  observed  in  the  presence  of  ferric  salts 
in  alkaline  solution,  but  not  with  ferric  salts  in  acid 
solution  nor  with  dichromate  at  any  reaction.  Ex¬ 
traction  with  ether  reduces  the  rate  at  which  the 
serum  will  absorb  oxygen  in  this  way,  but  this  can 
be  restored  in  some  measure  by  the  re-addition  of 
tho  extracted  material,  provided  that  this  is  recovered 
by  evaporation  of  the  ether  extract  in  an  oxygen-free 
atmosphere.  The  oxidisablc  substances  are  precipit¬ 
ated  completely  by  full  saturation  with  ammonium 
sulphates,  partly  by  half  saturation,  and  scarcely  at 
all  by  one  third  saturation  with  ammonium  sulphate. 
The  substances  primarily  responsible  for  the  effect 
aro  therefore  most  probably  lipins.  S.  S.  Zilva. 

Action  of  essential  oils  on  the  formation  of 
methsemoglobin.  E.  Dessemontet  (J.  Pharm. 
Exp.  Ther.,  1927,  31,  377— 386).— The  formation  of 
mcthannoglobin  in  a  mixture  of  defibrinated  blood 
and  various  essential  oils  has  been  studied.  Oils 
containing  cugenol,  safrole,  isosafrole,  linalool,  aneth¬ 
ole,  anisolc,  and  carvene  induce  the  formation  of 
methfemoglobin  within  24  hrs.,  whilst  menthol, 
thymol,  borneol,  oil  of  cloves  (eugenol-free),  methyl 
salicylate,  and  camphor  produce  no  reaction.  It  is 
therefore  suggested  that  this  property  of  the  alcoholic 
constituents  of  essential  oils  depends  on  the  presence 
of  unsaturated  side-chains  and  on  the  position  of 
the  ethylenic  linkings.  No  relation  between  velocity 
of  formation  of  methcemoglobin  and  degree  of  un¬ 
saturation  has  been  detected  in  carvene,  carvone, 
pinene,  vanillin,  and  cineole.  There  appears  to  be  a 
definite  pressure  of  oxygen  specific  for  linalool,  for 
carvene,  and  for  pinene,  at  which  the  formation  of 
metha?moglobiu  is  an  optimum.  E.  A.  Lunt. 

Calcium  and  potassium  content  of  the  blood. 
E.  Nylin  (Acta  med.  Scand.,  Suppl.,  1927,  [xix], 
1 — 112). — The  normal  calcium  content  of  the  blood  is 
10-6 — 12-0  (average  11-13)  mg.  % ;  below  21  years  the 
average  is  11-6  mg.,  and  above  41  years  10-83  mg.  %. 
The  regulation  of  the  calcium  content  is  hormonal. 
The  normal  potassium  content  of  the  blood  is  18 — 24 
(average  20-7)  mg.  %;  in  pathological  conditions 
the  calcium  content  is  usually  diminished  and  the 
potassium  content  increased,  hut  in  diabetes  high 
blood-calcium  values  are  observed.  The  response  of 
the  human  organism  to  adrenaline  is  largely  dependent 
on  the  potassium  :  calcium  ratio. 

Chemical  Abstracts. 

Calcium  content  of  blood-serum  of  rat.  A.  T. 
Cameron  and  J.  E.  Williamson  (Trans.  Roy.  Soc. 
Canada,  1927,  [iii],  21,  V,  139 — 145). — The  calcium 
content  of  the  serum  of  the  normal  white  rat  (on  a 
mixed  diet),  determined  during  summer  or  winter, 
shows  an  average  value  corresponding  with  that  of 
other  mammals,  but  with  greater  individual  variations. 
No  difference  for  sex  is  observable.  Values  deter¬ 
mined  in  late  spring  are  definitely  lower  (average 
2  mg.  lo-wer)  while  still  showing  about  the  same 
degree  of  variation.  ~  H.  D.  Kay. 

Determination  of  calcium  in  blood  and  urine. 


metrically  with  a  standard.  The  method  is  accurate 
to  0-5  mg.  for  10 — 15  mg.  in  100  c.c. 

Chemical  Abstracts. 

Effects  of  dialysis  and  of  ether  extraction  on 
diffusibility  of  calcium  in  human  blood-serum. 
R.  F.  Loeb  and  E.  G.  Nichols  (J.  Biol.  Chcm.,  1927, 
74,  645 — 649). — Normal  human  blood-serum,  the 
same  serum  dialysed  until  free  from  calcium,  and 
the  same  serum  extracted  with  ether,  were  dialysed 
under  similar  conditions  against  calcium  chloride 
solution;  in  all  cases  the  equilibrium  concentration 
of  calcium  attained  in  the  serum  was  higher  than 
expected  from  the  Donnan  equilibrium,  the  deviation 
being  greatest  in  the  serum  extracted  with  ether  and 
least  in  the  dialysed  serum.  The  view  is  therefore 
supported  that  un-ionised  compounds  of  calcium  with 
protein  account  for  the  unequal  distribution  of  calcium 
attained  on  dialysing  blood-scrum  against  water. 

C.  R.  Harington. 

Free  sugar  of  the  blood-plasma.  E.  J.  Bia- 
woon  and  A.  Wuillot  (Bull.  Soc.  chim.,  1927, 
9,  S67 — 883). — When  blood-plasma  or  -serum  is 
incubated  with  yeast  for  4 — 1  hr.,  the  reducing  power 
of  the  deproteinised  fluid,  determined  by  the  method 
of  Hagedorn  and  Jensen  (cf.  A.,  1923,  ii,  265,  440) 
does  not  completely  disappear,  but  becomes  approxim¬ 
ately  constant  at  a  value  corresponding  with  0-0 — 
0-03%  of'  dextrose.  The  residual  reducing  power  of 
the  scrum  of  rabbits,  dogs,  and  man  is  on  the  average 
13-3%,  13-5%,  and  14-3%,  respectively,  of  the 
original  reducing  power.  The  total  sugar  of  the 
cerebrospinal  fluid  is  on  the  average  67%  of  that  of 
the  blood,  but  the  fermentable  sugar  of  the  cerebro¬ 
spinal  fluid  is  75%  of  that  of  the  blood.  Conclusive 
evidence  as  to  the  nature  of  the  non-fermentable 
reducing  material  was  not  obtained,  but  the  possibility 
that  it  may  be  uric  acid  has  been  excluded,  although 
uric  acid  may  be  responsible  for  the  abnormally  high 
values  obtained  in  cases  of  nephritis. 

W.  0.  Iyermack. 

Blood-sugar.  III.  Non-dextrose  of  blood- 
filtrates.  B.  Sjollema  (Biochem.  Z.,  1927,  188, 
465 — 474). — Further  investigations  (cf.  this  vol.,  476, 
789)  of  the  non -dextrose  reducing  substances  of  blood 
show  that  when  blood-filtrates  are  shaken  with 
charcoal  and  acetic  acid  the  ergothioneino  and  gluta¬ 
thione  present  cause  no  appreciable  error  in  the 
blood-sugar  determination  with  ferricyanide.  Both 
dextrose  and  the  non-dextrose  reducing  substance 
reduce  ferricyanide  but  little  when  the  -pu  is  smaller 
than  9-5,  Dextrose  remains  completely  in  solution 
when  both  trichloroacetic  and  tungstic  acids  are  used 
as  precipitants,  but  a  non-dextrose  reducing  substance 
is  precipitated  by  the  former,  but  not  by  the  latter. 
Ergothioneine  (0-1%)  is  not  precipitated  by  tri¬ 
chloroacetic  acid.  Sulphur  determinations  of  the 
fractions  show  that  blood-corpuscles  contain  other 
non-dextrose  reducing  substances  than  ergothioneine 
and  glutathione.  An  adaptation  of  the  Foliu-Wu 
method  is  given  for  determination  of  dextrose  in 
blood-filtrates.  P.  W.  Cluttkrbuck. 
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Folin  and  Berglund  (A.,  1922,  ii,  400)  for  the  total  sugar 
of  blood  and  urine  were  due  to  the  interfering  effect  of 
the  hydrochloric  acid  used  in  the  hydrolysis,  and  of 
silicates  in  the  sodium  hydroxide  employed  for  neutral¬ 
isation,  on  the  subsequent  colorimetric  determination. 
Satisfactory  results  are  obtained  by  hydrolysis  with 
sulphuric  acid  and  neutralisation  with  potassium 
hydroxide  free  from  silica.  C.  R.  Harington. 

Plasma-proteins  of  normal  dogs.  C.  W.  Mat¬ 
thew  (J.  Biol.  Chem.,  1927,  74,  557— 560).— The 
blood-plasma  of  normal  dogs  contains,  on  the  average, 
0-45%  of  fibrin,  4-64%  of  albumin,  and  2-12%  of 
globulin.  For  any  one  animal  the  figures  remain 
practically  constant.  C.  R.  Harinoton. 

Effect  of  hydrogen-ion  concentration  and  pro¬ 
tein  concentration  on  the  osmotic  pressure  of 
serum-proteins.  J.  Marrack  and  L.  F.  Hewitt 
(Bioehem.  J.,  1927,  21,  1129 — 1140). — The  osmotic 
pressure  of  serum-proteins  rises  with  increase  of  plt 
to  an  extent  which  is  less  than  that  calculated  for 
ideal  solutions  if  the  compound  of  protein  and  base 
is  fully  dissociated.  The  activity  coefficients  of  anions 
are  slightly  reduced  by  the  presence  of  protein  in 
solution.  The  excess  of  diffusible  ions  in  the  protein 
solution,  due  to  the  Donnan  effect,  and  deviations 
from  the  state  of  ideal  solution  cause  the  osmotic 
pressures  of  proteins  not  to  bear  a  linear  relation  to 
the  protein  concentration.  It  is  not  necessary  to 
suppose  that  proteins  in  solution  occupy  a  greater 
bulk  than  they  do  when  dry  {cf.  Vernoy,  A.,  1926, 
856).  S.  S.  Zilva. 

Role  of  tissues  in  maintaining  acid-base 
equilibrium  of  blood.  I.  Effect  of  isolated 
muscle-tissue.  II.  Effect  of  hind-leg  prepar¬ 
ation.  M.  G.  Banus  and  L.  N.  Katz  (Amer.  J. 
Physiol.,  1927,  81,  628—643,  644— 649).— I.  Appar¬ 
atus  is  described  for  the  perfusion  of  isolated  organs 
with  oxygenated  non-acapnic  blood  under  controlled 
conditions.  The  gastrocnemius  of  the  dog  was  per¬ 
fused  with  blood  rendered  acid  by  addition  of  hydro¬ 
chloric  acid  and  the  changes  were  observed  in  the 
pit.  chloride  content,  and  carbon  dioxide  -  combining 
power  at  constant  carbon  dioxide  tension.  No 
measurable  exchange  of  chloride  or  alkaline  radicals 
occurred  between  blood  and  tissues,  and  it  is  con¬ 
cluded  that  at  constant  carbon  dioxide  tension  under 
the  experimental  conditions  muscle  does  not  increase 
the  buffering  power  of  the  blood. 

II.  When  the  hind-leg  was  perfused  there  was 
some  increase  in  the  pn  and  carbon  dioxide-combining 
power  of  the  blood,  but  no  change  in  the  chloride-ion 
concentration.  The  nature  of  this  buffering  effect 
of  some  of  the  tissues  of  the  hind-leg  is  unknown. 

R.  K.  Cannan. 

distribution  of  nitrogen  in  the  blood  and 
urine  of  the  turtle.  F.  H.  Wiley  and  H.  B.  Lewis 
(Amer.  J.  Physiol.,  1927,  81,  692— 695).— Determin¬ 
ations  of  the  distribution  of  the  nitrogen  of  the 
hlood,  urine,  and  tissues  of  the  turtle  ( Chrysemys 
Pwta)  are  reported.  The  turtle  excreted  consider¬ 
able  amounts  of  both  urea  and  uric  acid,  so  that,  as 
regards  nitrogen  metabolism,  it  is  intermediate 
between  mammals  and  the  reptiles  of  arid  regions. 

R.  K.  Cannan, 


Action  of  hirudin  on  thrombin.  J.  0.  W. 
Barratt  (J.  Physiol.,  1927,  64,  47— 53).— From 
determinations  of  the  amounts  of  thrombin  inactiv¬ 
ated  when  solutions  of  varying  concentrations  of 
thrombin  and  hirudin  are  mixed,  it  is  concluded  that 
the  reaction  is  of  the  same  type  as  that  of  a  weak 
acid  with  a  weak  base.  R.  K.  Cannan. 

Determination  of  catalase  in  blood  and  animal 
tissues.  E.  Gagarina  (Bioehem.  Z.,  1927,  188, 
284). — A  claim  of  priority  over  Golzov  and  Jankovsky 
(this  vol.,  689;  cf.  J.  Exp.  Biol.  Med.,  1926,  7,  33). 

P.  W.  Clutterbuck. 

Immunological  behaviour  of  mucoids.  J.  H. 
Lewes  and  H.  G.  Wells  (J.  Infect.  Dis.,  1926,  40, 

316). — Various  mucoids  from  eggs  and  blood  are 
antigenic  although  less  so  than  most  other  proteins 
of  equal  solubility.  The  ovomucoids  from  goose  and 
duck  eggs  were  the  most  closely  related  to  each 
other,  as  were  also  the  hen  and  guinea-fowl  mucoids. 
Seromucoids  from  sheep,  ox,  and  dog  blood  were 
easily  distinguishable  from  one  another  and  showed 
but  little  relationship  to  the  ovomucoids. 
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Isolation  of  substances  with  immune  pro¬ 
perties.  A.  Locke  and  E.  R.  Main  (J.  Infect.  Dis., 
1926,  39,  848). — Diphtheria  antitoxin  was  purified 
by  isoelectric  fractionation  of  the  Ramon  toxin- 
antitoxin  precipitate.  These  preparations  contain 
0-0005 — 0-0015  mg.  of  nitrogen  per  antitoxin  unit, 
have  the  anaphylactogenic  character  of  horse-serum 
protein,  and  are  injured  by  boiling  as  well  as  by  ageing. 
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Composition  of  blood  and  tissues  of  foetal  calf. 
J.  B.  Collep  (Trans.  Roy.  Soc.  Canada,  1927,  [iii], 
21,  V,  147 — 150). — Very  high  values  for  serum- 
calcium  and  inorganic  phosphorus  are  found,  partly 
due  to  asphyxia.  Whole  blood  shows  a  higher  non¬ 
protein  nitrogen  figure  than  does  serum,  although 
the  urea  values  for  the  two  fluids  are  almost  identical. 
Foetal  serum  has  a  low  protein  content.  Amniotic 
fluid  shows  great  variation  in  the  calcium  content, 
which  is  apparently  unrelated  to  the  blood-calcium 
value.  The  foetal  heart-muscle  shows  a  relatively 
high  glycogen  content  which  diminishes  with  the  age 
of  the  foetus.  The  glycogen  content  of  the  skeletal 
muscle,  on  the  contrary,  increases  with  the  age  of 
the  foetus.  H.  D.  Kay. 

Mechanism  of  the  Golgi  black  reaction  [of 
animal  tissues].  A.  Moschini  (Arch.  Farm, 
sperim.  Sci.  aff.,  1927,  43,  97 — 114). — Chemical 
theories  of  this  reaction,  the  development  of  a  black 
colour  in  sections  which  have  been  treated  with 
potassium  dichromate  solution,  kept  for  a  few  days, 
and  treated  with  a  silver  nitrate  solution,  and  of  the 
modified  reaction,  in  which  the  second  reagent  applied 
is  mercuric  chloride,  followed  by  ammonia  or  other 
reagents,  arc  discussed.  It  is  suggested  that,  by  the 
reducing  action  of  the  tissue,  potassium  chromite  is 
formed,  and  that  this  reacts  with  reagents  subse¬ 
quently  applied.  E.  W.  Wignall. 

Colloid  chemical  and  morphological  study  of 
chromosomes.  Y.  Kuwada  and  T.  Sakamura 
(Protoplasma,  1926,  1,  239—254). 

Chemical  Abstracts. 
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Iron  content  of  animal  tissues.  0.  A.  Elveh- 
jem  and  W,  H.  Peterson  (J.  Biol.  Chem.,  1927,  74, 
433 — 441). — Iron  is  determined  directly  in  a  sample 
of  tissue  and  in  a  duplicate  sample  to  which  a  known 
amount  of  iron  has  been  added;  if  the  recovery  of 
the  added  iron  in  the  second  case  he  not  quantitative, 
the  determination  is  repeated  after  preliminary  re¬ 
moval  of  phosphates  (ef.  A.,  1926,  443).  Figures  are 
given  for  the  iron  content  of  various  tissues  of  the 
ox  and  for  that  of  the  spleen,  liver,  and  kidney  of 
different  animals ;  the  latter  organs  are  rich  in  iron 
as  compared  with  the  other  tissues. 

C.  R.  Harington. 

Chemical  composition  of  brain.  II.  C.  V. 
Stuckert  (Cordoba  Medica,  1927,  2,  13 — 19). — 
Data  arc.  given  for  the  chemical  composition  of  the 
cerebrum,  medulla  oblongata,  and  cerebellum  of 
ox-brain.  No  marked  differences  exist  in  respect 
of  their  content  of  total  lipins,  proteins,  and  soluble 
extractives.  The  individual  lipins  occur  in  different 
proportions.  For  example,  the  cerebellum  contains 
twice  as  much  phosphatide  as  the  medulla  oblongata, 
the  difference  being  attributed  chiefly  to  lecithins 
and  kephalins.  The  medulla  oblongata  is  rieh  in 
fats  and  fatty  acids.  G.  W.  Robinson. 

Preparation  of  kephalin.  P.  A.  Levene  and 
I.  P.  Rolf  (J.  Biol.  Chem.,  1927,  74,  713—714).— 
Practical  details  are  given  for  the  preparation  of 
kephalin  from  brain.  C.  R.  Harington. 

Iodine  content  of  the  thyroid  gland  of  various 
breeds  of  ox  and  its  relationship  to  the  condition 
of  these  glands.  T.  von  Fellenberg  and  H. 
Packer  (Bioeliem.  Z.,  1927,  188,  339 — 364). — Of 
80  ox  thyroid  glands  examined,  the  weight  varied 
from  8-7  to  130-4  g.,  the  lower  values  relating  pre¬ 
dominantly  to  the  English  shorthorn  variety  and 
the  heavier  to  the  Swiss  and  Austrian  (brown, 
Simmcntal,  etc.)  varieties.  The  relative  iodine  con¬ 
tent  is  not  directly  related  to  the  -weight  of  the 
gland,  the  brown  and  shorthorn  varieties  having  a 
higher  iodine  content  than  the  heavier  glands.  The 
absolute  iodine  content  generally  increases  -with 
increasing  weight.  The  colloid  content  and  size  of 
follicle  is  correlated  rather  with  the  iodine  content 
than  with  the  weight  of  gland.  It  was  not  possible, 
however,  to  establish  a  definite  race  variation  or 
variation  due  to  origin  and  condition. 

P.  W.  Clutterbuck. 

Enzymes  of  the  omentum.  J.  M.  Goldberg 

(Biochem.  Z.,  1927,  188,  475— 4S0).— Enzymes  pos¬ 
sessing  proteolytic,  lipolytic,  and  faint  amylolytic 
actions  are  detected  in  the  omentum  of  dogs. 

P.  W.  Clutterbuck. 

Ultra-violet  absorption  spectra  of  certain 
physiological  fluids.  M.  C.  Reinhard  (J.  Gen. 
Physiol.,  1927,  11,  1 — 6). — Ultra-violet  absorption 
curves  are  given  of  human  bile,  saliva,  pericardial 
fluid,  urine,  and  hsemoglobin.  W.  0.  Kermack. 

Spectrophotometric  determinations  of  purified 
bilirubin.  C.  Sheard,  F.  C.  Mann,  and  J.  L. 
Bollman  (Amer.  J.  Physiol.,  1927,  81,  774—781).— 
Spectrophotometric  comparison  and  tests  of  the 
solubilities  of  purified  bilirubin  and  the  pigment  in 


the  bile  and  blood  of  normal  and  jaundiced  animals 
further  confirm  their  identity.  R.  Iv.  Cannan. 

Surface  energy  of  some  physiological  fluids. 
I.  N.  Vedenski  (Biochcm.  Z.,  1927,  188,  270— 
278). — Physiological  fluids  may  he  surface-inactive 
(urine,  gastric  juice),  surface-active  (blood,  milk, 
bile,  saliva),  or  may  hold  a  mean  position  (aqueous 
humour,  cerebrospinal  fluid).  The  total  surfaco 
energy  of  surface-active  liquids  shows  a  maximum 
at  a  definite  temperature,  but  of  surface-inactive 
liquids  docs  not  change  with  temperature.  The 
surface  tension  of  the  less  surface-active  physiological 
liquids  decreases  directly  with  the  temperature,  but 
that  of  the  surface-active  liquids  changes  according 
to  a  typical  curve.  The  total  surface  energy  of  milk 
shows  a  sharp  increase  at  60°. 

P.  W.  Clutterbuck. 

Measurement  of  colloid-osmotic  pressure  in 
biological  fluids.  A.  Krogh  and  F.  Nakazawa 
(Biochem.  Z.,  1927,  188,  241— 258).— Two  simple 
methods,  each  requiring  0-3 — 0-5  e.c.  of  liquid,  are 
described  for  the  determination  of  colloid-osmotic 
pressure  and  are  used  for  human,  horse,  and  frog 
serum,  human  urine,  etc.  The  methods  arc  accurate 
to  within  10  mm.  pressure  of  water.  The  results 
are  not  affected  by  changes  in  salt  concentration 
from  0-5  to  1-5%  and  of  from  7  to  8,  hut  at  a 
lower  pa  the  pressure  decreases.  Carbonic  acid  does 
not  exert  any  specific  effect  on  the  colloid-osmotic 
pressure.  The  latter  decreases  more  quickly  on 
dilution  than  the  colloid  concentration.  Curves 
showing  the  relationship  of  the  pressure  per  cent, 
and  the  percentage  protein  are  almost  linear  and  may 
be  used  for  the  investigation  of  pathological  sera. 
Addition  of  caffeine  does  not  affect  the  colloid- 
osmotic  pressure  of  serum.  P.  W.  Clutterbuck. 

Amylase  content  of  dog  saliva  and  the  influence 
of  diet.  O.  Gale  hr  (Fermentforsch.,  1927,  9,  224 — 
227). — In  view  of  the  conflicting  reports  as  to  whether 
dog’s  saliva  contains  a  diastatic  enzyme,  investigations 
have  been  made  on  the  saliva  of  three  dogs  which 
have  been  fed  almost  exclusively  on  carbohydrates 
for  several  months  and  that  of  three  control  dogs  fed 
on  a  carbohydrate-free  diet.  It  is  found  that  dog 
saliva  has  no  “  dextrinase,”  but  contains  very  small 
amounts  of  a  “  polyamylase.”  The  amount  of  this 
diastase  secreted  hears  no  relationship  to  the  diet 
and  no  increase  of  the  starch-splittirig  activity  occurs 
during  long  carbohydrate  feeding.  A.  Wormall. 

Influence  of  diet  on  the  inorganic  constituents 
of  human  saliva.  G.  W.  Clark,  J.  S.  Shell,  J.  B. 
Josephson,  and  M.  E.  Stockle  (Dental  Cosmos, 
1927,  69,  500—513,  605— 017).— The  acid-base 

balance  of  the  ration  had  little  influence  on  the 
ability  of  adults  to  retain  bases.  Diets  containing 
green  foods  increased  the  retention  of  calcium, 
phosphorus,  sulphur,  and  nitrogen.  There  is  no 
relationship  between  the  quantity  of  an  elemen 
ingested  or  retained  and  the  quantity  in  the  csrcu  - 
ating  blood  or  resting  saliva,  or  between  the  concen¬ 
trations  of  inorganic  constituents  in  the  blood  an 
in  the  saliva.  The  concentration  of  inorganic  phos¬ 
phorus  was  4 — 5  times  as  great  in  the  saliva  as  m 
blood-plasma.  Chemical  Abstracts. 
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Gastric  digestion.  Relation  of  volume, 
hydrogen-ion  concentration,  and  buffer  capacity 
of  the  test  meal  to  the  gastric  contents.  W.  A. 
Standish,  G.  R.  Cowgirl,  and  A.  T,  Shohl  (Atner. 
J.  Physiol.,  1927,  81,  096—700).—' The  amount  of 
gastric  juice  varies  with  the  volume  and  concen¬ 
tration  of  the  meal.  The  pa  of  the  gastric  contents 
remains  nearly  constant  at  a  value  of  about  4  through¬ 
out  the  meal.  The  buffer  capacity  of  the  stomach 
contents  likewise  remains  fairly  constant  after  an 
initial  rise.  R.  K.  C ah nan. 

Constituents  of  sweat,  urine,  and  blood.  III. 
Urea.  G.  A.  Talbert,  J.  R.  Finkle,  and  S.  S. 
Katstjki  (Amer.  J.  Physiol.,  1927,  82,  153 — 156). — 
Tables  are  given  of  the  urea-nitrogen  found  in  the 
blood,  urine,  and  sweat  of  17  subjects. 

R.  K.  Cannan. 

Chlorine  and  sodium  in  the  milk  of  mammals. 
L.  Bartftb  and  E.  Dufilho  (Compt.  rend.,  1927, 
185,  013—615;  cf.  B.,  1926,  644).— The  milk  of 
women  contains  1T62  g.  of  chlorine  per  litre  on  the 
6th  day  of  lactation.  This  value  rises  to  a  maximum 
of  1-349  g.  on  the  12th  day  and  falls  to  0-923  after 
9  months,  at  which  time  the  milk  contains  0-154  g. 
of  sodium  per  litre.  Whilst  the  amount  of  chlorine 
seems  to  be  large  during  the  colostral  period,  sodium 
does  not  appear  in  considerable  amounts  until  the 
45th  day.  Other  elements  than  sodium  are  in 
combination  with  the  chlorine,  since  the  milk  of 
mares,  which  contains  0-568 — 1-207  g.  of  chlorine  per 
litre,  contains  only  traces  of  sodium. 

G.  A.  C.  Gough. 

Urinary  acidity.  Electrometric  titration  of 
urine.  S.  Morgtjlis  and  W.  R.  Hamsa  (J.  Biol. 
Chem.,  1927,  74,  851—861). — Urine  is  titrated  eleetro- 
metrieally  against  a  buffer  solution  of  pa  7-4,  using 
the  quinhydrono  electrode.  Much  lower  values  for 
tho  acidity  of  the  urine  are  thus  obtained  than  by 
the  method  of  titration  with  phcnolphthalein  as 
indicator,  owing  to  the  increasing  buffering  capacity 
of  urine  as  the  reaction  becomes  more  alkaline  than 
pn  7-4.  C.  R.  Harington. 

Determination  of  acetone  in  urine.  G.  Kleyer 
(Pharm.  Ztg.,  1927,  72,  1262— 1263).— Details  are 
given  for  carrying  out  adapted  Rothera  and  the 
more  delicate  Reiehardt  and  Frommer-Emilewicz 

(salicylaldeliyde)  tests.  P.  W.  Clutterbuck. 

Nitrogenous  constituents  of  hen  urine.  R.  E. 

Davis  {J.  Biol.  Chem.,  1927,  74,  509— 513).— A 
technique  is  described  for  the  collection  of  hen’s 
urine  without  contamination  with  faeces.  In  such 
urine  there  was  found,  on  the  average,  total  nitrogen 
100  mg.  %,  of  -which  62-9%  was  uric  acid,  10-4% 
carbamide,  17-3%  ammonia,  and  8-0%  creatinine. 

C,  R.  Harington. 

Salicylsulphonic  acid  as  a  protein  reagent.  G. 
Roche  (Pharm.  Ztg.,  1927  ,  72,  1263).— A  claim  of 
priority  as  the  first  to  suggest  the  use  of  sodium 
salicylsulphonate  as  a  test  for  protein  in  urine. 

P.  W.  Clutterbuck. 

Determination  of  quinine  [in  urine]  by  Hart¬ 
mann  and  Zila’s  method.  I.  A.  Smorodincev 
A.  N.  Adova  (Biochem.  Z.,  1927,  188,  279— 
^°3)-  This  method  (A.,  1918,  i,  328)  does  not  give 


accurate  results  and  possesses  no  advantage  over  the 

simple  extraction  with  ether. 

P.  W.  Clutterbuck. 

Proteases  of  urine.  II.  Proteolytic  action 
of  urine  in  protracted  starvation  and  with  experi¬ 
mentally  increased  protein  catabolism.  0. 
Peczenik  (Fermentforsck.,  1927,  9,  166—191;  cf. 
A.,  1926,  1275).— After  prolonged  starvation  the 
urine  of  the  rat,  guinea-pig,  and  cat  has  a  proteolytic 
action  which  varies  with  the  typo  of  food  administered 
before  the  fast.  Rats  which  are  starved  after  a  long 
meat  diet,  give  a  urine  which  has  strong  peptic  and 
tryptic  activities,  and  the  protein  usage,  as  deter¬ 
mined  by  the  total  nitrogen  of  the  urine,  is  much 
higher  than  with  rats  which  are  starved  after  a  milk 
diet.  After  injection  of  protein  (caseinogcn  and 
milk),  during  prolonged  starvation,  and  under  experi¬ 
mental  influences  which  lead  to  an  increased  cell 
disintegration,  protein  derivatives  pass  into  tho 
circulation  and  cause  secretion  of  pepsinogen. 

A.  Wormall. 

Distribution  of  protein  in  blood  in  experi¬ 
mental  anaemia.  M.  Bodansicy,  S.  W,  Morse, 
V.  C.  Kiech,  and  R.  B.  Brahkamp  (J.  Biol.  Chem., 
1927,  74,  463 — 471). — Figures  arc  given  for  the 
distribution  of  the  various  protein  fractions  in  dogs’ 
blood-serum,  classified  by  the  method  of  Howe  (A., 
1922,  ii,  172).  More  than  half  of  the  protein  obtained 
from  tho  red  blood-corpuscles  by  haemolysis  can  bo 
salted  out  within  the  limits  of  precipitation  of  the 
globulins.  In  anaemia  induced  by  administration 
of  acetylphenylhydrazino,  the  albumin  :  globulin  ratio 
of  the  serum  decreased,  whilst  tho  content  of 
fibrinogen,  euglobulin,  and  tho  protein  fraction  pre- 
cipitable  by  0-751f-sodium  sulphate  increased. 

C.  R.  Harington. 

Pernicious  anaemia.  III.  Contrast  of  the 
chloride  contents  of  corpuscles  and  plasma  in 
pernicious  anaemia  and  other  conditions.  A.  T. 
Cameron  and  M.  E.  Foster  (Canad.  Med.  Assoc,  J., 
1927,  17,  670 — 675). — The  plasma-chlorine  values  in 
the  anaemias  are  normal;  cell-chlorine  values  in 
pernicious  anaemia  are  low,  but  in  secondary  anaemia 
are  high.  Both  plasma-  and  cell -chlorine  values  are 
low  in  diabetes  and  other  conditions  where  increase 
of  blood  constituents  requires  osmotic  compensation, 
and  in  acute  intestinal  obstruction. 

Chemical  Abstracts. 

Glycolysis  in  leucsemic  blood.  H.  L.  Schmitz 
and  E.  C.  Glover  (J.  Biol.  Chem.,  1927,  74,  761 — 
773).— In  normal  blood  the  rate  of  glycolysis  is  15— 
23  mg.  %  per  hr.  and  is  independent-  of  the  initial 
concentration  of  dextrose.  In  cases  of  myelogenous 
leucaemia  rates  of  glycolysis  of  18 — 84  mg.  %  per  hr. 
were  observed,  with  an  approximate  parallelism 
between  the  rate  of  glycolysis  and  the  leucocyte 
count.  In  lymphatic  leucaemia,  tho  rate  was  not 
increased.  Addition  of  potassium  cyanide  to  the 
blood  accelerates  glycolysis  markedly  in  myelogenous 
leucaemia  and  slightly  in  lymphatic  leucaemia,  but  is 
almost  without  effect  in  normal  blood. 

C.  R,  Harington. 

Cerebral  and  cardiac  glycogen  and  muscular 
lactic  acid  in  adrenalectomised  rats,  B.  A. 
Houssay  and  P.  Mazzocco  (Rev.  Soc.  Argentina 
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Biol.,  1927,  3,  491 — 500). — Extirpation  of  the  adrenals 
in  rats  is  without  marked  effect  on  cardiac  and 
cerebral  glycogen  or  on  muscular  lactic  acid  and 
lactacidogen.  The  increase  in  muscular  lactic  acid 
after  1  min.  tetanisation  is  greater  than  in  the  controls. 
The  excess  of  lactic  acid  disappears  within  5  min., 
slightly  more  rapidly  in  the  rats  deprived  of  their 
adrenals  than  in  the  controls. 

G.  W,  Robinson. 

Fate  of  sugar  in  the  animal  body.  VII. 
Carbohydrate  metabolism  of  adrenalectomised 
rats  and  mice.  C.  F.  Cori  and  G.  T.  Corn  {J.  Biol. 
Chern.,  1927,  74,  473 — 494). — In  adrenalectomised 
rats,  a  starvation  period  of  24  hrs.  caused  almost 
complete  disappearance  of  glycogen  from  the  liver 
and  a  marked  fall  in  the  blood-sugar,  the  glycogen 
of  the  muscles  remaining  unchanged.  Administration 
of  dextrose  to  such  animals  resulted  in  normal 
synthesis  of  glycogen,  although  the  rate  of  absorption 
of  the  dextrose  was  slower  than  in  the  normal  animal. 
The  relationship  between  dextrose  oxidised  and  con¬ 
verted  into  glycogen  after  administration  of  dextrose 
lo  adrenalectomised  rats  with  and  without  insulin 
was  similar  to  that  previously  observed  for  normal 
rats  (A.,  1926,  1271);  further,  the  effect  of  insulin 
in  decreasing  the  liver-glycogen  of  normal  fasting 
mice  was  observed  also  in  adrenalectomised  mice. 
Those  effects  of  insulin  are  therefore  to  be  regarded  as 
specific  to  this  hormone  and  are  independent  of  the 
effect  of  adrenaline.  C.  R.  Harington. 

Calcium  metabolism  in  diabetes.  E.  Kylin 
{Acta  Med.  Scand.,  1927,  66,  197—206). — In  diabetes 
of  pancreatic  origin  the  blood-calcium  is  high,  falling 
after  injection  of  insulin  with  elimination  in  the 
urine.  Chemical  Abstracts. 

Acid  production  in  diabetes.  M.  Odin  (Acta 
Med.  Scand.,  Suppl.,  1927,  XVIII,  1 — 573).— In  mild 
diabetes  the  carbon  dioxide  capacity  of  the  blood 
(C),  the  total  acid  excretion,  and  the  pa  of  the  urine 
are  normal,  but  there  is  increased  acetonuria;  in 
severe  diabetes  C  is  generally  low.  The  total  acidity 
of  the  urine  is  less  when  C  is  less  than  30  vol.-%  than 
when  it  is  30 — 39  vol.-  %.  In  coma,  C  is  always  below 
30  vol.-% ;  when  it  is  below  25  vol.-%  there  is  always 
coma.  During  coma  there  is  a  rise  in  the  blood-sugar 
value.  The  urinary  acid  and  acetone  excretion  often 
decreases  during  coma.  Coma  due  to  lack  of  insulin 
is  ascribed  to  a  lag  in  the  production  of  ammonia. 
A  fat-vegetable  diet  causes  C  to  rise,  until  the  urine 
actually  becomes  alkaline.  (Edema  is  considered  to 
be  due  to  an  excessive  value  of  C.  Changes  in  the 
value  of  O,  the  total  acidity  and  pa  of  the  urine 
following  a  meal  have  been  followed  for  normal  and 
diabetic  subjects.  The  effects  on  acid  production  of 
varying  the  diet  have  also  been  investigated. 

Chemical  Abstracts. 

Cholesterol  content  of  the  blood-plasma  as 
an  index  of  progress  in  insulin-treated  diabetics. 
I.  M.  Rabinowitck  (Canad.  Med.  Assoc.  J.,  1927,  17, 
171 — 175). — The  blood-lipin  is  a  better  index  of  the 
course  of  diabetes  than  is  the  'blood-sugar.  An 
increased  blood-eholesterol  value  is  not  compatible 
with  an  improvement  in  pancreatic  function. 

Chemical  Abstracts. 


Diagnostic  value  of  the  diastatic  enzyme  of 
the  urine.  L.  Kreyberg  (Norsk  Mag.  Lmgeviden- 
skap.,  1926,  24,  992 — 1003). — Acute  diseases  of  the 
pancreas  and  salivary  glands  are  usually  accompanied 
by  a  considerable  rise  in  the  diastatic  index  of  the 
urine.  The  normal  index  (number  of  c.c.  of  1  in  103 
starch  solution  transformed  by  1  c.c.  of  urine)  ranges 
between  4  and  64.  Chemical  Abstracts. 

Experimental  lead  hsematoporphyria.  H. 
Liebig  (Arch.  exp.  Path.  Pharm.,  1927,  125,  16 — 
28). — The  administration  of  lead  by  mouth  or  intra- 
peritoneally  to  rabbits  causes  them  to  excrete 
haematoporphyrin  in  the  urine  and  fasces.  The 
origin  of  the  pigment  appears  to  be  in  the  bone- 
marrow  and  it  is  not  secreted  in  the  bile  as  is  the  case 
in  sulphonal  poisoning.  A  method  is  given  for  the 
determination  of  hannatoporphyrin  in  the  urine  and 
faeces.  W.  O.  Kermack. 


Chemical  nature  of  the  serum-globulin  of 
the  hrematoporphyrm  rabbit.  M.  Komatsu 
(J.  Bioehem.  [Japan],  1927,  7,  19— 26).— The 

nitrogen :  sulphur  ratios  of  normal  serum-albumin  and 
-globulin  of  rabbits  are  9-94  and  20-5,  respectively. 
The  sulphur  content  indicates  that  the  globulin,  which 
shows  an  increase  of  50%  in  haematoporphyrin  rabbits, 
retains  its  normal  chemical  constitution. 

Chemical  Abstracts. 

Blood-chemistry  in  leprosy.  II.  Alkali  re¬ 
serve.  E.  M.  Paras  (Philippine  J.  Sei.,  1927,  33, 
155 — 167). — The  Van  Slyke  method  for  the  determin 
ation  of  carbon  dioxide  capacity  has  been  performed 
on  110  specimens  of  blood-plasma  from  cases  of 
leprosy  classified  as  follows  :  ( a )  leprosy  without 

complication ;  (6)  lepra  reaction  without  alkali 

treatment;  (c)  lepra  reaction  with  alkali  treatment; 
(e)  leprosy  with  tuberculosis ;  (e)  leprosy  with  nephritis ; 
(/)  leprosy  with  miscellaneous  complications  such  as 
malaria,  anaemia,  osteoarthritis,  etc.  The  mean 
value  obtained  for  the  normal  healthy  adult  was 
70  vol.-%  of  carbon  dioxide.  The  following  results 
have  been  obtained  respectively  :  (a)  no  significant 
variation  from  the  normal  mean,  mean  value  for 
41  cases  67-9 ;  (6)  no  significant  variation,  mean 
value  for  19  cases  66-5 ;  (c)  characteristic  indications 
of  alkalosis  in  some  cases,  mean  value  for  16  cases 
75-7;  ( d )  no  significant  variation,  mean  value  for  7 
cases  72;  (e)  significant  reduction,  mean  value  for 
8  cases  61  ;  (/)  significant  reduction,  mean  value  for 
19  cases  59-G.  There  appears  to  be  no  correlation 
between  the  alkali  reserve,  and  the  duration,  type,  or 
stage  of  the  disease.  E.  A.  Lust. 

Identity  of  urinary  albumin.  L.  F.  Hewitt 
(Bioehem.  J.,  1927,  21,  1109— 111  1).— Purified 
albumins  excreted  in  the  urine  of  patients  with 
chronic  nephritis  or  albuminuria  of  pregnancy  have 
been  isolated,  purified,  and  examined  for  their 
rotatory  power  and  dispersion.  They  do  not  differ  in 
these  respects  from  serum-albumin.  S.  S.  Zilva. 


Kidney  phosphatase.  II.  The  enzyme  m 
disease.  R.  T.  Brain  and  H.  D.  Kay  (Bioehem, 
1927,  21,  1104— 1108).— Both  in  chronic  nephritis  m 
man  and  in  acute  experimental  nephritis,  in  rabbi  s 
the  phosphatase  activity  of  the  renal  tissue  is  marked  y 
reduced.  S.  S.  Zilva. 
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Prevention  of  tetany  by  oral  administration 
of  ammonium  chloride.  W,  F.  Wenner  (Amcr, 
J.  Physiol.,  1027  ,  81,  612  — 619). — Oral  adminis¬ 
tration  of  ammonium  chloride  prevents  and  cures 
tetany  in  parathyroidectomised  dogs.  Its  action 
is  due,  probably,  to  an  increased  acidity  of  the  blood 
and  consequent  rise  in  serum-calcium. 

It.  K.  Cannan. 

Decreased  nitrogen  secretion  during  preg¬ 
nancy.  S.  Stefa ncsik  (Magyar  Orvosi  Arch.,  1927, 
28,  156—160). — Accumulation  of  urea  in  the  liver 
does  not  occur.  Use  of  amino-acids  by  the  foetus 
accounts  for  the  low  concentration  of  these  substances 
in  the  blood.  Chemical  Abstracts. 

Theory  of  muscle  contraction  with  A’-ray 
diffraction  patterns  from  relaxed  and  contracted 
muscles.  J.  H.  Clark  (Amer.  J.  Physiol.,  1927, 
82,  181 — 194). — It  is  suggested  that  lactic  acid 
production  leads  to  contraction  by  reason  of  an 
abrupt  conversion  of  the  substance  in  the  anisotropic 
bands  from  the  liquid  crystal  into  the  solid  crystal 
state.  It  is  shown  that  under  the  influence  of  slight 
increases  in  acidity  the  myelin  forms  of  ammonium 
oleatc  contract  with  the  formation  of  aeicular  crystals. 
A-Ray  diffraction  patterns  of  relaxed  and  contracted 
muscles  show  two  distinct  differences.  In  the  con¬ 
tracted  state  the  zones,  representing  first,  second,  and 
third  order  reflexion  from  equidistant  molecular 
planes,  show  a  fairly  well-defined  ring  at  the  edge  and 
an  increase  in  diameter.  These  differences  suggest  an 
approach  to  a  microcrystalline  state.  The  distance 
between  the  molecular  planes  is  9-5  A.  in  the  relaxed 
and  8-5  A.  in  the  contracted  muscle.  The  distances 
probably  refer  to  the  widths  of  the  molecules  forming 
the  equidistant  planes.  R.  K.  Cannan. 

Dextrose  and  salt  solutions  recovered  from 
Thiry-Vella  loops.  H.  L.  White  and  J.  Rabino- 
witcii  (J.  Biol.  Chem.,  1927,  74,  449 — 454). — Solu¬ 
tions  of  dextrose  in  water  or  dilute  sodium  chloride 
were  introduced  into  loops  of  the  intestine  of  dogs  with 
a  Thiry-Vella  fistula ;  after  removal  of  the  solution  no 
ttmiarotation  was  observed.  Slight  differences  which 
were  sometimes  observed  between  the  reducing  power 
and  rotatory  power  of  such  solutions  were  accounted 
for  by  entrance  into  the  solution  from  the  gut  of  non- 
redueing  lajvorotatory  or  non-dextrose  reducing  sub¬ 
stances.  The  results  of  Hewitt  and  Pryde  (A.,  1920, 
i,  508,  648)  were  therefore  not  confirmed. 

C.  R.  Harington. 

Effect  of  pa  on  the  respiratory  exchange  of 

the  muscle  of  the  frog.  M.  Comel  (Atti  R.  Aecad. 
lincei,  1927,  [vi],  5,  808 — 812). — The  respiratory 
exchange  in  the  muscle  of  the  frog  has  been  determined 
between  the  values  9T  and  3-0,  using  Jarisch’s 
and  Mcllvaine’s  solutions  for  the  buffering  medium. 
Sight  differences  in  the  values  obtained  are  reported, 
but  m  both  cases  the  maximum  respiratory  exchange 
akes  place  at  pK  7-1 .  The  use  of  Mcllvaine’s  solution 
rings  about  a  more  rapid  decrease  in  the  respiratory 
exchange  below  pn  5*3  than  the  use  of  Jarisch’s 
soution.  Variations  in  the  respiratory  quotient  are 
also  observed,  E,  A.  Lunt. 

v  *'uran  compounds  derived  from  sugars.  J. 
Aarashima  (Z.  physiol.  Chem.,  1927,  169,  278— 


296).— The  administration  of  chitose  to  the  dog,  hen, 
frog,  and  rabbit  leads  to  the  excretion  in  the  urine  of 
small  amounts  of  hydroxymethylpyromucie  acid,  the 
maximum  yield  being  6-3%  of  the  chitose  administered. 
That  hydroxymethylpyromucie  acid  is  one  of  the  main 
products  of  metabolism  of  chitose  appears  improbable, 
however,  since  feeding  with  hydroxymcthylfuriur- 
aldchyde  results  in  the  excretion  of  66-7%  of  the  acid 
as  hydroxymethylpyromucie  acid.  Chitonic  acid 
and  chitaric  acid  yield  no  hydroxymethylpyromucie 
acid  in  these  feeding  experiments.  The  preparation 
of  hydrozymethylpyromucyl  chloride,  ( o-hydroxymethyl - 
furan-l  -carboxyl  chloride),  b.  p.  120°/9  mm.,  hydroxy - 
met.hylpyromucic  acid,  m.  p.  167°  (uncorr.),  arid 
hydroxyindhylpyroMucijlgh/cine, 
0H-CH2-C4H20*C0-NH-CH2-C02H,  is  described. 

A.  WORMALL. 

Behaviour  of  isoquinoline  in  the  animal 
organism.  M.  Takahashi  (Z.  physiol.  Chem., 
1927,  169,  297 — 299). — After  subcutaneous  injection 
of  woquinolino,  the  methylated  compound  has  been 
isolated  in  small  quantities  from  the  urine  of  the  dog 
and  the  hen,  but  not  of  the  rabbit.  A.  Wobmall. 

Detoxication  of  benzoic  acid  in  man.  J.  L. 
Brakefield  (J.  Biol.  Chem.,  1927,  74,  783 — 785). — 
After  administration  of  5—6  g.  of  benzoic  acid  to 
human  subjects,  more  than  90%  was  recovered  from 
the  urine  as  hippuric  acid;  a  trace  of  free  benzoic, 
but  no  benzoylglycuronic  acid  was  detected, 

C.  R.  Harington. 

Utilisation  of  calcium  of  spinach.  L.  Mc¬ 
Laughlin  (J.  Biol.  Chem,,  1927,  74,  455 — 462). — 
Storage  of  calcium  in  adult  women  was  not  impaired 
when  70%  of  the  total  intake  of  this  element  was 
supplied  in  the  form  of  spinach. 

C.  R.  Harington. 

Growth  and  reproduction  on  synthetic  diets. 
II.  G.  A.  Hartwell  (Biochem.  J.,  1927,  21,  1076 — 
1086). — Three  generations  of  rats  have  been  reared 
on  a  synthetic  diet  of  butter,  caseinogen,  potato  starch, 
salt  mixture,  marmite,  and  distilled  water.  The 
substitution  of  cod-liver  oil  for  butter  in  this  diet 
produces  less  good  growth  and  causes  sterility. 
Synthetic  diets  are  described  which  produce  good 
growth  in  young  rats,  but  cause  inability  of  the  young 
to  be  born  and  consequent  death  of  the  doe.  The 
dietary  requirements  of  the  rat  vary  at  different 
phases  of  its  existence.  S.  S.  Zilva. 

Physiology  of  reproduction  ^  llip  X  dll' jf,  9 
Blood-fat  and  -phosphorus  in  the  sexes.  O. 
Riddle  and  P.  H.  Burns  (Amer.  J.  Physiol.,  1927, 

81,  7il — 724). — During  the  ovulation  cycle  in 
female  rinw-doves  there  is  a  notable  increase  in  the 
fat  and  lipoid  phosphorus  of  the  blood.  The  relation 
of  the  ovary  to  this  increase  is  discussed  and  the 
Question  of  sex  inequalities  in  fat  metabolism  reviewed, 

R.  K.  Cannan. 

Nitrogen  equilibrium  and  nitrogen  balance. 
Experiments  with  rye  bread.  A.  Putter  (Z. 
jq0}'  1027  86,  317— 344).— A  discussion,  based  on 
experimental  evidence,  of  the  preliminary  conditions 
necessary  for  the  attainment  of  suitable  basal  con¬ 
ditions  for  feeding  experiments.  Experiments  on 
nitrogen  equilibrium  in  which  these  conditions  are  not 
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fulfilled  give  too  high  values  for  the  nitrogen  adminis¬ 
tration  with  which  equilibrium  is  reached. 

W.  Robson. 

Bole  of  the  lungs  in  intermediary  nitrogenous 
metabolism.  I.  Total  and  residual  nitrogen 
content  of  arterial  blood  and  of  blood  from  the 
right  heart  in  the  normal  animal  and  after 
intravenous  injections  of  serum.  II.  [With  S. 
Krassovitzkaja.]  Residual  nitrogen  content  of 
the  defibrinated  blood  flowing  to  and  from  the 
isolated  lung.  A.  M.  Tscharny  (Biochcm.  Z., 
1927,  188,  372—377;  378—380).—!.  In  dogs,  the 
arterial  blood  flowing  from  the  lungs  contains  much 
less  residual  nitrogen  than  the  blood  flowing  to  the 
lungs  from  the  right  heart.  This  decrease  is  still 
greater  after  injection  of  serum.  Some  of  the  residual 
nitrogen  is  therefore  retained  by  the  lung. 

II.  Experiments  with  the  isolated  organ  confirm 
the  view  that  nitrogen  accumulation  takes  place  in  the 
lung.  P.  W.  Cltjtterbuck. 

Amino-nitrogen  in  the  egg  of  Bombix  mori. 
M.  Tibelli  (Arch.  Farm,  sperim.  Sci.  a  fit.,  1927,  43, 
115 — 128). — The  determination  by  Monzini  (Ann.  R. 
Staz.  Bac.  Padova,  1921,  [v],  43,  [2])  showed  that  the 
amino-nitrogen  in  the  eggs  of  the  silkworm  moth 
increases  during  incubation,  hut  in  a  slight  and 
transient  amount.  It  is  now  found  that  the  amino- 
nitrogen  is  greater  in  the  fresh  or  hibernated  eggs  than 
in  those  which  have  been  incubated,  in  which  the 
values  oscillate,  decreasing  during  the  first  phase  and 
subsequently  increasing.  Variations  in  the  nitrogen 
in  eggs  of  the  “  yellow  native  ”  and  “  white  Chinese  ” 
moths,  and  of  crosses,  are  discussed. 

E.  W.  WlGNALL. 

Influence  of  fat  and  carbohydrate  diets  on 
uric  acid  of  blood.  V.  J.  Harding,  K.  D.  Allin, 
and  B.  A.  Eagles  (J.  Biol.  Chein.,  1927,  74,  631— 
643). — The  increase  in  tho  uric  acid  of  the  blood, 
previously  observed  (A.,  1925,  i,  604)  to  result  from 
a  diet  rich  in  fat,  is  accompanied  by  decreased  ex¬ 
cretion  of  uric  acid.  During  the  normal  puerperium 
tho  uric  acid  of  the  blood  is  not  increased  by  a  diet 
low  in  protein  and  rich  in  carbohydrate,  although  in 
tho  puerperium  following  toxemia  such  diets  do 
cause  an  increase  in  the  uric  acid. 

C.  R.  Habikgton. 

Metabolism  of  uric  acid  in  the  living  animal. 
V.  S.  J.  Pkzylecki  (Arch.  int.  Physiol.,  1926,  27, 
159 — 202). — The  invertebrates  are  classified  (a) 
according  as  they  excrete  (or  contain)  uric  acid,  or 
not  (urieopositive,  uriconegative),  and  (6)  according 
as.  they .  decompose  uric  acid,  or  not  (uricolytic, 
uricostatic).  Unlike  the  higher  vertebrates,  certain 
invertebrates  lack  purine  oxydases,  whilst  others 
readily  oxidise  endogenous  or  exogenous  purines  to 
uric  acid.  The  decomposition,  -with  vertebrates  and 
invertebrates,  of  uric  acid  by  uricaso  proceeds  only 
in  the.  presence  of  oxygen,  and  terminates  with 
allantoin.  The  invertebrates  do  not  contain  allan- 
toinase.  Some  can  synthesise  uric  acid  from  acyclic 
compounds ;  tho  invertebrates  cannot  decompose 
allantoin,  alloxan,  dialurie  acid,  or  barbituric  acid  to 
urea  or  ammonia.  Whilst  the  first  stage  in  tho 
catabolism  of  uric  acid  involves  the  elimination  of 


carbon  dioxide,  the  last  stage  is  the  addition  of  a 
molecule  of  carbamide  to  the  pyrimidine  nucleus. 
The  two  reactions  are  biologically  irreversible.  In 
the  invertebrates  no  species  can  form  uric  acid  from 
purines  which  cannot  convert  it  into  allantoin  except 
those  which  do  not  contain  it  and  those  which  form  it 
from  acyclic  compounds.  Chemical  Abstracts. 

Purine  metabolism.  III.  Basal  metabolism 
and  purine  content.  TV.  The  nuclear-plasmic 
ratio  in  dogs  in  carbohydrate  and  protein  feeding 
and  in  starvation.  R.  Truszkowski  (Biochem.  J., 
1927,21, 1040—1046, 1047— 1053).— III.  The  chemical 
nuclear-plasmic  ratios  of  whole  rats  and  guinea-pigs 
differ  little  from  one  another.  The  values  obtained 
for  purine-  and  total  nitrogen  and  for  the  nuclear- 
plasmic  ratios  of  liver  and  of  skeletal  muscle  of  rats, 
rabbits,  dogs,  horses,  and  cattle  vary  within  wide 
limits,  but  are  in  no  way  connected  with  the  basal 
metabolism  of  the  animals  in  question.  The  purine 
content  of  animals  cannot  therefore  be  identified  with 
the  intensity  of  the  metabolism. 

IV.  The  total  nitrogen  and  purine  contents  of  the 
liver  of  the  dog  are  respectively  43  and  47%  higher 
when  tho  animal  is  fed  on  meat  than  when  carbo¬ 
hydrates  are  consumed.  The  nuclear-plasmic  ratio 
of  the  liver  tissue  in  meat-fed  dogs  is  almost  the  same 
as  on  a  carbohydrate  diet.  Tho  total  solids  of  the 
skeletal  muscle  of  dogs  fed  on  meat  are  14%  higher 
than  on  carbohydrate  diet.  The  total  nitrogen  and 
purine  contents  of  skeletal  muscle  are  respectively 
35  and  49%  higher  in  dogs  fed  with  meat  than  in 
those  fed  on  carbohydrates.  The  nuclear-plasmic 
ratio  of  skeletal  muscle  in  meat-fed  dogs  is  slightly 
higher  than  that  found  in  carbohydrate  feeding.  In 
starvation,  the  nuclear-plasmic  ratio  of  the  liver  is 
10%  above  normal,  whilst  that  of  skeletal  muscle  is 
unchanged.  These  experiments  do  not  support  the 
view  of  protein  storage.  S.  S.  Zilva. 

Metabolism  of  sulphur.  XIII.  Effect  of 
elementary  sulphur  on  growth  of  white  rat. 
G.  T.  Lewis  and  H.  B.  Lewis  (J.  Biol.  Chem.,  1927, 
74,  515 — -523). — Addition  of  flowers  of  sulphur  to  a 
diet  deficient  in  cystine  was  not  only  unable  to 
replace  the  latter,  but  also  caused  actual  retardation 
of  growth,  when  given  in  small  amounts.  Addition  of 
larger  amounts  of  sulphur,  even  in  presence  of  an 
adequate  supply  of  cystine,  caused  toxic  effects, 
presumably  due  to  formation  of  hydrogen  sulphide  m 
the  intestine.  C.  R.  Habington. 

Role  of  lipins  in  biology  and  immunology. 
L.  Suranyi  (Magyar  Orvosi  Arch.,  1927,  28,  125 
137). — It  is  suggested  that  lipins,  and  especially 
cholesterol,  play  an  important  part  in  the  neutralis¬ 
ation  of  the  normal  products  of  assimilation,  whether 
poisonous  or  not,  and  probably  in  their  transport  and 
elimination.  Chemical  Abstracts. 

Effect  of  fasting  on  the  urine  of  steers.  T.  M. 
Carpenter  (Amor.  J.  Physiol.,  1927,  81,  519  551).— 
Comparative  analyses  are  reported  of  the  urine  0 
steers  before,  during,  and  after  fasting  periods^  o 
from  5  to  14  days.  R-  K-  C ANNAN. 

Kinetics  of  the  swelling  of  cells  and  tissues- 
J.  H.  Northrop  (J.  Gen.  Physiol.,  1927,  11,  43  a  }■ 
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— The  rates  of  swelling  of  Arbacia  eggs  and  of  slices  of 
carrot  and  potato  conform  to  the  formulae  previously- 
developed  (ef.  this  voh,  825)  for  the  increase  in  volume 
of  a  gelatin  solution  within  a  collodion  membrane  and 
for  the  swelling  of  blocks  of  gelatin. 

W.  0.  Kermack. 

Influence  of  external  osmotic  pressure  and 
disturbance  of  the  cell  surface  on  the  perme¬ 
ability  of  Spirogyra  for  acid  dyes.  G.  W.  Scartii 
(Protoplasma,  1926,  1,  204— 213). — 1 The  cells  of 
Spirogyra  are  normally  highly  impermeable  to  acid 
dyes,  the  permeability  increasing  with  the  osmotic 
pressure  of  the  medium  in  which  the  dye  is  applied. 
It  is  suggested  that  the  permeability  is  regulated  by 
an  organised  film  on  the  surface  of  the  cytoplasm. 

Chemical  Abstracts. 

Permeability  of  living  cells.  VII.  Effects  of 
light  of  different  wave-lengths  on  the  penetration 
of  2  :  6-dibromophenolindophenol  into  Valonia. 
M.  M.  Brooks  (Protoplasma,  1926,  1,  305 — 312). — 
Between  300  and  700  y.  the  amount  of  2  :  G-dibromo- 
phenolindophenol  penetrating  the  sap  of  Valonia 
from  a  0*00035 Jf -solution  in  sea-water  increased  as  the 
wave-length  decreased.  Chemical  Abstracts. 

Bioelectrical  phenomena.  W.  J.  V.  Oster- 
hout  (J.  Gen.  Physiol.,  1927,  11,  83— 99).— A  dis¬ 
cussion  of  bioelectrical  phenomena  preliminary  to  the 
publication  of  experimental  results.  The  advantage 
of  using  single  large  cells  as  of  Valonia  and  Nitella  is 
emphasised.  W.  O.  Kermack. 

Properties  of  radiation-substances  with  weak 
irradiation.  H.  Zwaardemaker  (Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1927,  30,  420 — 422). — Per¬ 
fusion  of  a  heart  with  Ringer’s  solution  deficient  in 
potassium  causes  its  action  to  cease,  but  on  irradiation 
the  beat  recommences  after  a  latent  period  of  J — 1  hr. 
The  perfusion  liquid  is  then  capable  of  regenerating 
the  beat  of  another  heart  which  has  been  similarly 
treated  but  not  irradiated.  The  active  substance  has 
not  been  isolated,  but  is  soluble  in  alcohol,  stable 
when  the  solution  is  heated,  and  adsorbed  by  charcoal 
and  magnesium  silicate ;  it  may  be  dialysed  and  is 
ultrafilterable,  but  does  not  appear  to  lower  the 
surface  tension  of  water.  H.  F.  Gillbe. 


Relationship  between  structure  and  action  of 
cardiac  glucosides.  W.  A.  Jacobs  and  A.  Hoff¬ 
mann  (J.  Biol.  Chem,,  1927,  74,  7S7— 794).— Satur¬ 
ation  of  the  double  linking  associated  with  the  lactone 
group  in  the  cardiac  glucosides  reduces,  but  does  not 
abolish,  the  physiological  activity,  wdiieh  is  therefore 
a  property  of  the  molecule  as  a  whole.  Cymarin,  on 
hydrogenation,  gave  dihydrocymarin,  C30H10O9,H2O, 
“i-  p.  128°  and  190°,  [ajg  +  17*S°  in  pyridine,  of  which 
the  toxicity  was  1/16  of  that  of  cymarin.  Ouabain 
gave  dihydro-ouabain,  CaoH48012,  m.  p.  105°,  [«]g 
in  water;  toxicity  1/23  of  that  of  ouabain. 
Bigitoxin  yielded  dihydrodigitoxin,  m.  p.  202 — 204°, 
LaJ»  +2-4°  in  pyridine.  C.  R.  Harington. 


Pharmacology  of  galegine.  H.  Muller  and 
(Arch.  exp.  Path.  Pharm.,  1927,  125, 
).— Gale  ginc  raises  the  blood-sugar  when 
a  ministered  to  rabbits  or  when  given  in  large  doses 
0  ^°8sj  but  small  doses  given  to  dogs  lower  the  blood- 


sugar.  Also  when  given  to  depancreatised  dogs  it 
causes  a  decrease  in  the  concentration  of  sugar  in  the 
blood  and  in  the  urine.  The  hyperglycemic  action 
of  galegine  is  antagonised  by  ergotaminc.  When 
galegine  and  ergotaminc  are  administered  together, 
hypoglycemic  convulsions  may  be  produced  in  the 
rabbit  and  the  dog.  W.  O.  Kermack. 

Physico-chemical  causes  of  the  behaviour  of 
the  phenol-camphor  medicament.  P.  Gunther 
and  M.  Peiser  (Z.  physikal.  Chcm,,  1927,  128,  189— 
202). — The  fact  that  an  equimolecular  mixture  of 

phenol  and  camphor  does  not  exert  any  corrosive 
action  on  the  mucous  membrane  of  the  mouth  cannot 
be  attributed  to  compound  formation,  since  f.-p. 
curves  for  phenol-camphor  mixtures  indicate  only 
the  existence  of  an  extremely  loose  compound,  and 
the  densities  and  refractive  indices  of  the  mixture  are 
very  nearly  additively  constituted  of  those  of  the 
components.  A  distribution  of  the  phenol  between 
the  camphor  and  water  in  favour  of  the  camphor 
phase  is  not  a  possible  explanation,  for  addition  of  a 
little  water  to  a  mixture  containing  15  mols.  %  of 
camphor  causes  the  separation  of  a  solid  which  is 
nearly  pure  camphor.  With  the  mixture  used 
medicinally,  however,  addition  of  a  little  more  water 
results  in  the  appearance  of  a  third  phase,  consisting 
of  an  approximately  1-3%  aqueous  solution  of 
phenol.  The  efficacy  of  the  mixture  is  therefore  due 
to  the  addition  of  water  causing  the  deposition  of 
finely-divided  and  nearly  pure  camphor  with  sub¬ 
sequent  formation  of  an  aqueous  solution  of  phenol 
which  has  a  bactericidal  but  not  a  corrosive  action. 

R.  CUTHILL. 

Phenylalanine  series.  IX.  Pharmacological 
action  of  hexahydrophenylalanine  and  hexa- 
hydrotyrosine,  and  of  the  related  amine  and 
its  derivatives.  E.  Waser  (Arch.  exp.  Path. 
Pharm. ,  1927,  125,  129 — 139). — The  pharmacological 
activity  of  the  following  compounds  has  been 
investigated ;  hexahydrophenylalanine,  hexahydro- 
tyrosine,  and  the  hydrochlorides  of  their  ethyl  esters ; 
hexahydrophenylethylamine  hydrochloride ;  hoxa- 
hydrotyramine  hydrochloride,  N -mcthylhexahydro- 
tyramine  hydrochloride  and  ON -diacetylhexahydro - 
tyramine.  Their  toxicity  and  their  action  on  the 
pupil,  heart,  respiration,  intestine,  and  temperature 
are  small,  but  hexahydrophenylethylamine,  hexa- 
hydrotyramine,  and  A-methylhexahydrotyramine 
markedly  raise  the  blood-pressure. 

W.  0.  Kermack. 

Preparation  of  dibismuthyl  monosodium, 
citrate.  W.  F.  von  Oettingen,  Y.  Ishikawa,  and 
T.  Sollmann  (J.  Pharm.  Exp.  Ther.,  1927,  31,  353 — 
360). — Dibismuthyl  monosodium  citrate  has  been 
prepared  by  dissolving  monobismuthyl  citrate  in 
sodium  hydroxide.  The  formation  of  a  pure  product 
depends  on  the  final  pa  of  the  solution,  which  should 
not  exceed  7*6,  and  on  the  amount  of  alcohol  used  to 
precipitate  the  dibismuthyl  salt.  Tire  therapeutic 
advantages  claimed  for  this  substance  over  the  bismuth 
citrates  now  in  use  are  that,  prepared  in  this  way,  the 
bismuth  content  is  constant,  the  substance  is  stable 
in  aqueous  solution,  and  can  be  readily  sterilised. 

E.  A.  Lunt. 
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Colloidal  lead  phosphate  for  use  in  cancer 
therapy.  E.  Bischoff  and  N.  It.  Blatherwick 
(J.  Pharm.  Exp.  Ther.,  1927,  31,  361—375).— 
Colloidal  lead  phosphate  is  prepared  by  adding  sodium 
phosphate  solution  to  a  hot  solution  of  lead  chloride 
in  water  containing  4%  of  gelatin.  When  administered 
thus  it  is  relatively  non-toxic  to  rats  and  rabbits, 
and  it  does  not  affect  the  fragility  of  red  blood- 
corpuscles  (human)  in  vitro.  The  rate  of  excretion 
by  the  rabbit  of  lead  given  as  phosphate  is  the  same 
as  that  for  lead  administered  in  other  forms.  Ionic 
lead,  buffered  with  serum  containing  enough  phosphate 
to  react  completely  with  the  lead,  is  also  non-toxic. 

E.  A.  Lunt. 

Synthetic  medicinals.  II.  Theory  of  lax¬ 
atives.  H.  P.  Kaufmann. — See  this  vol.,  1075. 

Physiological  action  of  two  disulphones.  A. 
RftcsEi  (Biochem.  Z.,  1927,  188,  405—408).— Butyr- 
onc  dietliylsulphone,  with  tadpoles,  is,  with  respect 
to  concentration  20  times  and  with  respect  to  time 
30  times  as  active  as  sulphonal  and  the  animals 
recover  twice  as  quickly.  cycfoHexanone  diethyl- 
sulphone  is  10  and  20  times  as  active,  respectively,  as 
sulphonal  and  the  animals  recover  more  quickly. 
A  larger  concentration  acting  for  a  shorter  time  is 
less  injurious  than  a  more  dilute  solution  for  a  longer 
time.  With  guinea-pigs  the  lethal  dose  is  about 

I  g.  per  kg.  body-weight  and  the  narcotic  dose  is 

very  near  this.  This  substance  is  also  powerfully 
antipyretic.  P.  W.  Clutterbuck. 

Localisation  of  veronal  and  phenylethyl-  and  di- 
allyl-barbituric  acids  in  the  brain  (the  problem 
oi  sleep).  E.  Keeser  and  J.  Keeser  (Arch.  exp. 
Path.  Pharm.,  1927,  125,  251— 256).— Plienylethyl- 
barbituric  acid,  veronal,  or  diallylbarbituric  acid 
when  injected  intravenously  into  rabbits  could  be 
recovered  from  the  thalamus  and  corpus  striatum, 
but  not  from  the  great  hemispheres,  the  mesence¬ 
phalon,  the  cerebellum,  the  pons,  or  the  medulla 
oblongata.  W.  0.  Kermack. 

Utilisation  of  carbohydrate  in  the  non-diabetic 
organism.  II.  Respiratory  exchange  after  ad¬ 
ministration  of  carbohydrate  under  the  influence 
of  adrenaline  and  substances  with  adrenaline¬ 
like  action  (pituitary  extract,  ephedrine,  and 

II  ephetonine  "  [synthetic  df-ephedrine] ).  A. 
Ltjblin  (Arch.  exp.  Path.  Pharm.,  1927,  125,  229 — 
241). — Adrenaline,  pituitary  extract,  and  particularly 
ephedrine  and  “  ephetonine  ”  retard  the  conversion 
of  carbohydrate  into  fat,  a  process  which  the  authors 
consider  is  favoured  by  the  action  of  insulin, 

W.  0.  Kermack. 

Carbon  monoxide  as  a  tissue  poison.  J.  B.  S. 

Haldane  (Biochem.  J.,  1927,  21,  1068—1075).— 
The  movements  of  a  moth  and  the  germination  of 

cress  seed  arc  inhibited  by  carbon  monoxide.  The 
greater  the  partial  pressure  of  oxygen  the  more  carbon 

monoxide  is  required.  Bats  living  on  oxygen  dis¬ 
solved  in  their  blood  under  pressure  in  presence  of 
sufficient  carbon  monoxide  to  combine  with  almost 
all  their  haemoglobin  are  killed  by  the  addition  of 
more  carbon  monoxide.  It  is  concluded  that  cells 
contain  a  catalyst  of  oxidation  which  is  poisoned  by 
carbon  monoxide  (cf.  Warburg,  A.,  1926,  1277).  Its 


affinity  for  carbon  monoxide  was  determined  in  the 
case  of  the  moth.  Its  affinities  differ  in  different 
species  and  perhaps  in  different  tissues.  The  toxic 
effect  is  not  due  to  any  impurities  in  the  gas. 

S.  S.  ZlLVA. 

Nitrogenous  metabolism  in  experimental  sub¬ 
acute  arsenic  and  antimony  poisoning.  E. 
Pribyl  (J.  Biol.  Chcm.,  1927,  74,  775—781}.— 
Subacute  poisoning  of  rabbits  with  sodium  arsenite 
and  with  antimony  potassium  tartrate  causes  an 
increase  in  the  non-protein  nitrogen  of  the  blood, 
which  is  more  marked  in  the  case  of  the  arsenito  and 
is  chiefly  due  to  an  increase  in  carbamide  nitrogen. 
In  the  urine,  there  is  an  increase  in  the  total  nitrogen 
excreted.  0.  If.  Harin gton . 

Inhibitory  effect  of  metallic  salts  on  bacterial 

growth.  I.  Silver  salts.  P.  H.  Andresen 
(Dansk  Tids.  Farm.,  1927,  16,  471— 489).— In  a 
medium  containing  peptone,  the  amount  of  ionic 
silver  required  to  inhibit  bacterial  growth  cannot  be 
determined  exactly,  since  the  ionic  concentration  of 
added  silver  does  not  remain  constant.  If,  however, 
to  a  synthetic  medium  containing  aspartic  acid  and  a 
mixture  of  inorganic  salts  sodium  thiosulphate  is 
added,  a  culture  fluid  is  obtained  which  on  the  addition 
of  silver  nitrate  displays  a  definite  and  constant 
silver-ion  concentration  for  at  least  48  hrs.  at  37° 
(silver-ion  concentration  measured  electrometrically). 
In  such  a  medium,  at  pu  7-2  growth  of  B.  coli  is 
prevented  at  an  Ag‘  as  low  as  OT6xlO“u.  Similar 
minimum  inhibiting  values  wrere  found  for  certain 
other  bacteria,  which,  in  absence  of  silver,  grow 
readily  in  this  medium.  The  silver-ion  concentration 
is  the  governing  factor  in  growth  inhibition  and, 
no  matter  how  much  total  silver  be  present  in  the 
medium,  the  ionic  concentration  must  be  maintained 
at  or  over  the  above  minimum  to  ensure  complete 
inhibition.  H.  D.  Kay. 

Antagonism  of  glucosone  and  cyanides  in  vivo. 
A.  Hynd  (Biochem.  J.,  1927,  21,  1094— 1101).— In 
the  case  of  mice  and  rats,  a  subcutaneous  injection  of 
dextrose  or  of  dextrose  plus  insulin  affords  no  pro¬ 
tection  against  toxic  action  following  either  tlio 
subsequent  subcutaneous  injection  of  either  alkali  or 
methyl  cyanide  or  of  the  inhalation  of  gaseous  hydro¬ 
gen  cyanide.  Glucosone,  on  the  other  hand,  exerts  a 
definite  antagonistic  action  towards  cyanides  in 
these  circumstances,  but  is  less  efficient  than  cystine. 
The  previous,  or  simultaneous,  intravenous  adminis¬ 
tration  of  glucosone  or  of  dextrose  jolus  insulin 
appears  to  be  protective  against  the  intravenous 
injection  of  alkali  C3ranide  into  rabbits,  but  the 
results  obtained  are  somewhat  variable. 

S.  S.  ZlLVA. 

Effect  of  ethyl  cyanide  and  ethyl  carbylamine 
on  biological  oxidations.  O.  H.  Emerson  and  J.  v\  ■ 
Buchanan  (J.  Pharm.  Exp.  Ther.,  1927,  31,  387 
392). — In  solutions  of  the  same  molar  concentration 
ethyl  carbylamine  is  a  more  powerful  depressant 
of  the  oxygen  consumption  of  Planaria  dorotocephata 
and  P.  maculata  than  ethyl  cyanide;  its  action  is 
similar  to  that  of  potassium  cyanide.  E,  A.  Lunt. 

Purification  of  malt  amylase.  E.  Gltmm  and 
W.  Sommer  (Biochem.  Z.,  1927,  188,  290— 32o).- 
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A  method  is  described  depending  on  a  charcoal 
treatment  of  dilute  solutions  of  diastase  (Merck) 
after  3  days’  aseptic  autolysis  (in  presence  of 
toluene)  at  40°.  The  original  diastase  solution 
contained  9%  of  carbohydrate  (erythrodextrin)  and 
8%  of  total  nitrogen,  readily  reduced  Fehling’s 
solution,  gave  strong  ninhydrin  and  peroxidase 
(with  benzidine-hydrogen  peroxide)  reactions,  and 
had  an  amylase  value  of  0-2 — 0-5.  The  amylase 
filtrate  obtained  after  3  days’  aseptic  autolysis  of 
this  solution  at  40°  followed  by  treatment  twice 
with  animal  charcoal  was  water-clear,  had  amylase 
content  5-8,  nitrogen  content  only  3-8%,  was  free 
from  reducing  carbohydrates,  and  gave  a  very  faint 
ninhydrin  reaction. 

Amylase  may  bo  adsorbed  by  aluminium  hydroxide 
and  eluted  without  loss  by  means  of  secondary 
phosphate  solution,  50%  of  inactive  material  being 
separated.  Adsorption  by  stannic  acid  separated 
70%  of  inactive  material,  but  elution  from  kaolin, 
and  still  more  so  from  stannic  acid,  caused  considerable 
inactivation  of  the  enzyme,  these  acid  colloids 
separating  the  enzyme  from  its  protective  agent. 
Adsorption  on  gelatinous  zinc  phosphate  succeeded 
only  in  presence  of  20%  alcohol,  and  since  the  con¬ 
version  into  crystalline  phosphate  took  some  time, 
most  of  the  amylase  became  inactivated.  After 
saccharification  of  starch,  amylase  is  completely 
adsorbable  from  the  maltose  complex  and  elutable. 
Amylase  may  bo  heated  for  a  considerable  time  at 
50°  without  injury  and  remains  adsorbable,  but  is 
no  longer  clutablo  from  the  adsorbate. 

P.  W  Clutterbuck. 

Taka-diastase.  K.  Nishikawa  (Biochem.  Z., 
1927,  188, 38G— 404). — The  optima  for  the  follow¬ 

ing  enzymes  of  taka-diastase  are  :  for  amylase,  6-8— 
7-2,  for  tryptase  (hydrolysis  of  gelatin)  7-7 — 8-3, 
(hydrolysis  of  fibrin)  8-2 — 8-6,  and  for  the  milk¬ 
clotting  enzyme  5-2 — 6-7.  Trypsin,  diastase,  lipase, 
and  milk-clotting  enzyme  are  adsorbed  by  fibrin 
from  a  taka-diastase  solution  and  may  bo  eluted 
under  suitable  conditions  by  dilute  acids  and  alkalis 
or  by  allowing  tho  fibrin-enzyme  complex  to  react 
with  starch  solution,  when  both  diastase  and  trypsin 
pass  into  solution.  If  taka-diastase  is  heated  for 
10  min.  at  65°,  the  amylase  is  considerably  inactivated, 
to  a  greater  extent  in  presence  of  sodium  or  potassium 
chlorides  than  in  distilled  water.  Inorganic  and 
organic  calcium  salts  have  a  protective  action  on 
amylase,  but  barium  and  magnesium  salts  arc  much 
more  injurious.  The  same  applies  to  tryptase,  but 
the  heat  action  is  much  more  injurious.  Zinc  is 
injurious  to  amylase  and  zinc  and  copper  to  trypsin, 
but  iron,  nickel,  cobalt,  and  copper  are  without 
eftect  on  amylase.  Amylase  is  inactivated  by 
mercuric  chloride  and  reactivated  by  adding  the 
corresponding  amount  of  sodium  cyanide.  Trypsin 
is  similarly  inactivated,  but  requires  more  cyanide 
or  reactivation.  In  taka-diastase  there  is  also 
present  a  phenoloxidase  which  oxidises  only  di- 
ynroxybenzene  derivatives  (dihydroxyphcnylalan- 
lno  aiK‘  pyrocatechol)  and  is  without  action  on 
Drosme.  Under  suitable  conditions,  taka-diastase 
diverts  fibrinogen  into  fibrin. 

P.  W.  Clutterbuck. 


Isolation  of  diastase  from  human  urine.  P. 
Rostock  (Fermontforsch.,  1927,  9,  192—194}.— 
The  urine  of  subjects  with  acute  pancreatic  necrosis 
is  specially  suitable  for  the  preparation  of  diastase, 
since  the  diastatic  value  is  very  high  in  this  condition 
and  trypsin  and  lipase  are  absent.  By  dialysis  of  tho 
urine  under  sterile  conditions  and  subsequent  drying 
at  37°,  a  preparation  has  been  obtained  which  is 
thirty  times  as  active  as  the  most  active  commercial 
preparation  (Merck).  A.  Wormall. 

Liver  diastase.  E.  F.  Lesser  (Biochem.  ,L, 
1927,  21,  1128). — Polemical  against  Eadio  (this  vol., 
482).  About  two  thirds  of  the  liver  diastase  is 
adsorbed  on  the  surfaces  of  tho  cell  and  is  therefore 
unable  to  act  on  tho  liver  glycogen.  This  applies  also 
to  the  parotid  gland  of  the  mouse.  S.  S.  Zilva. 

Coagulation  of  egg-yolk  by  pancreatic  diastase. 
E.  Lagrange  (Arch.  int.  Physiol.,  1926,  26,  347 — 
361). — Pancreatic  juice  contains  a  vitellinase  which 
is  more  sensitive  than  lipase  to  the  reaction  of  the 
precipitate ;  its  action  is  prevented  by  sodium 
fluoride.  Chemical  Abstracts. 

Influence  of  thorium-A  on  the  activity  of 
emulsin.  A.  Maubert  (Compt.  rend.,  1927,  185, 
669—671). — Tho  total  radiation  of  thorium-X  in 
concentrations  down  to  0-05  y  per  c.c.  of  liquid, 
accelerates  the  action  of  emulsin  on  amygdalin, 
■whilst  at  higher  concentrations  tho  reaction  is  moro 
and  more,  and  with  12  y  per  c.c.  completely,  inhibited. 
At  the  latter  concentration  (3-  and  y-rays  have  only  a 
slight  effect,  and  tho  effect  above  must  therefore  bo 
due  to  the  a-radiation  (cf.  A.,  1925,  i,  737 ;  1926,  759 ; 
this  vol.,  483).  P.  W.  Clutterbuck. 

Amygdalase,  gentiobiase,  gentianase.  K. 
Josephson  (Z.  physiol.  Chera.,  1927,  169,  301— 
304). — Tho  relationship  between  these  enzymes  is 
discussed  and  it  is  considered  that  no  definite  con¬ 
clusion  can  yet  be  reached  as  to  tho  identity  of 
gentianase  with  amygdalase  or  with  gentiobiase. 

A.  WORSIALL. 

Specific  action  of  plant  enzymes.  HI.  Con¬ 
ditions  of  action  of  leaf  salicinases.  A.  V. 
Blagoveschenski  and  N.  I.  Sossiedov  (Biochem.  J., 
1927,  21,.  1206— 1210).— A  definite  optimal  hydrogen- 
ion  concentration  exists  for  the  action  of  salicinases 
from  various  species  of  Populus  and  Salix.  Different 
plants  contain  various  amounts  of  the  enzyme. 
Salicinaso  is  present  in  Gossypium  hirsulum ;  the 
enzyme  is  therefore  not  confined  to  the  Salicaceaj. 

S.  S.  Zilva.. 

Action  of  carbon  monoxide  on  certain  oxidising 
enzymes.  M.  Dixon  (Biochem.  J.,  1927,  21, 1211 
1215).— Carbon  monoxide  has  no  inhibitory  effect  on 
the  aerobic  oxidation  of  aldehyde  or  hypoxanthmo 

by  the  milk  oxidase,  or  of  succinic  acid  by  the  succm- 
oxidase  of  muscle.  Its  action  thus  differs  from  t  a 
of  cyanide,  which  strongly  inhibits  tho  latter  reaction. 

S.  o.  Zilva. 

Peroxidase.  V.  Mathematics  of  the  enzyme 
action.  H.  W.  Bansi  and  H.  Ucko  •• 

Chem.,  1927, 169,  177—195;  cf.  this  vol.,  377).— lhe 
oxidation  of  pyrogallol  by  peroxidase  proceed 
according  to  the  equation  u—fet  where  u  is 
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change  in  time  t,  k  is  a  constant,  and  1/a  the 
exponential  factor.  The  calculated  values  with 
varying  amounts  of  enzyme,  hydrogen  peroxido, 
and  pyrogallol,  and  with  variations  in  tho  pa  and 
temperature,  agree  very  well  with  tho  experimental 
results.  Tho  factor  a  is  constant  for  one  enzymo 
preparation  with  variations  in  the  amount  of  enzymo 
and  pyrogallol,  and,  within  certain  limits,  the  con¬ 
centration  of  hydrogen  peroxido ;  it  is  influenced 
chiefly  by  alterations  in  pa  and  temperature,  being 
increased  by  a  rise  in  temperature  and  a  rise  in  Ga. 
The  values  for  a  usually  lie  between  1  and  2,  but 
■with  an  excess  of  hydrogen  peroxide  and  a  pa  below 
4-5  the  value  rises  above  2.  Tho  decrease  in  velocity 
observed  during  tho  course  of  the  oxidation  is  duo 
to  adsorption  of  the  enzyme  on  tho  purpurogallin 
formed,  and  removal  of  this  product  from  a  reaction 
mixture,  in  which  the  reaction  has  ceased,  leads  to  a 
resumption  of  the  oxidation.  Hydrogen  peroxido 
inhibits  tho  action  of  peroxidase  only  if  present  in 
high  concentrations.  A  modification  of  Willstatter’s 
scheme  is  suggested  for  tho  reactions  between  hydrogen 
peroxide  and  peroxidase,  resulting  in  the  formation 
of  an  active  additive  product  which  gives  up  oxygon 
and  an  inactive  product  which  is  dissociated  into 
free  peroxidase  and  hydrogen  peroxide  under  tho 
influence  of  the  substrate.  A.  Wormall. 

Action  of  tyrosinase  on  tyrosine.  H.  S.  Raper 
(Fermentforsch.,  1927,  9,  206—213). — The  mechanism 
of  the  oxidation  of  tyrosine  by  tyrosinase  is  discussed 
(cf.  A.,  1926,  977  ;  this  vol.,  278).  The  first  product 
is  3  :  4-dihydroxyphenylalanine,  which  is  then  oxidised 
to  the  corresponding  quinone;  an  intramolecular 
change  results  in  the  production  of  5  :  6-diliydroxydi- 
hydroindolc-2-carboxylic  acid,  which  is  then  oxidised 
to  the  corresponding  quinone  (red  compound).  This 
quinone  yields  5  :  6-dihydroxyindoIo  and  5  :  6-di- 
hydroxyindole-2-carboxylic  acid,  the  precursors  of 
melanin.  From  tho  nitrogen  content  of  melanin 
(A.,  1925,  i,  473)  it  is  possible  that  each  molecule  of 
dihydro xyindole  oxidised  to  melanin  takes  up  ono 
atom  of  oxygen  and  loses  two  atoms  of  hydrogen, 
and  that  condensation  occurs  with  the  formation 
of  colloidal  amorphous  melanin.  Tho  results  do  not 
support  tho  view  that  melanin  production  is  due  to 
the  oxidation  of  a  pyrrole  derivative  formed  from 
tyrosine.  A.  Wormall. 

Purification  of  lactic  acid-forming  enzyme  of 

muscle.  0.  Meyerhof  and  K.  Meyer  (J.  Physiol., 
1927,  64,  xvi). — The  muscle  extract  is  brought  to 
pu  5  with  acetate  buffers,  thereby  precipitating  the 
protein  and  enzymo.  Subsequent  elution  with 

phosphate  solution  effects  dissolution  of  the  enzyme 
with  some  protein.  After  a  repetition  of  this  process 
the  activity  had  increased  more  than  tenfold,  and 
may  bo  further  increased  by  adsorption  on  aluminium 
hydroxide  prepared  by  Willstatter’s  method.  The 
co-enzyme  and  phosphoric  esters  are  removed  during 
tho  purification  so  that  boiled  muscle  extract  must 
be  added  to  obtain  glycolysis.  Besides  enzyme  and 
eo-enzyme  a  hydrolysablo  ester  is  necessary.  This 
appears  to  be  a  hexosediphosphato.  On  purification 
tho  enzyme  becomes  more  stable  and  may  be  pre¬ 
served  for  several  days.  R.  K.  Cannan. 


Influence  of  some  poisons  on  the  serum- 
lipase  of  warm-blooded  animals.  A.  Kttdrjav- 
zeva  (Fermentforsch.,  1927,  9,  139 — 145). — In 

general,  the  serum-lipase  of  tho  carnivorous  animal 
(cat  and  dog)  is  more  readily  inhibited  by  atoxyl 
than  is  that  of  the  herbivora,  the  rabbit,  however, 
being  an  exception.  Of  these  animals,  the  cat,  dog, 
and  rabbit  are  most  sonsitivo  to  arsenic.  Quinine 
inhibits  most  strongly  the  serum-lipases  of  the  dog, 
sheep,  and  cow,  and  the  lipase  of  tho  horse,  hen,  and 
pigeon  to  a  less  extent,  whilst  it  has  very  little  action 
in  the  case  of  the  guinea-pig,  cat,  and  rabbit.  No 
relationship  can  bo  traced  between  the  sensitivity 
of  the  lipases  to  quinine  and  the  type  of  food  eaten. 
Morphine  exerts  little  inhibitory  action  on  scrum- 
lipase  except  with  the  dog,  whilst  strychnino  has 
even  less  influence.  The  sensitivity  of  the  serum- 
lipases  to  morphine  and  strychnine  cannot  bo 
correlated  in  any  way  with  the  type  of  food  or  with 
tho  general  sensitivity  of  the  animal  to  the  poison. 

A.  Wormall. 

Specificity  of  proteolytic  enzymes.  E.  Wald- 
schmidt-Leitz,  W.  Grassmann,  and  H.  Schlatter 
(Bcr.,  1927,  60,  [B],  1906—1909 ;  cf.  A.,  1926,  323).— 
Enzymic  hydrolysis  of  triglycine,  di-alanyldiglycine, 
tetraglycine,  di-leucyltriglycine,  pentaglycino,  U 
leucyltriglycyl-l-tyi'osinc,  hexaglycine,  and  I-leucyl- 
hcptaglycine  by  intestinal  erepsin  and  pancreas- 
trypsin  activated  by  enterokinaso  has  been  investig¬ 
ated.  Lengthening  of  the  peptide  chain,  for 
example  in  glycylglycine  or  leucylglycino  by  intro¬ 
duction  of  further  glycyl  residues  up  to  the  octapeptido, 
is  without  influence  on  the  specificity  of  the  enzyme, 
whereas  tho  conversion  of  leucyltriglycine  into  loucyl- 
triglycyltyrosine  is  accompanied  by  a  qualitative 
change  in  the  specific  action,  since  the  peptide  is 
hydrolysed  by  trypsin  but  not  by  erepsin.  Tho 
nature  of  the  amino-acid  component  is  therefore  of 
primary  importance,  but  the  effect  of  lengthening 
the  chain  is  shown  by  comparison  of  the  hydrolysis 
of  lcucyltriglycyltyrosine  and  glycyltyrosine. 

Tho  observation  that  peptides  can  be  hydrolysed 
by  pancreatic  trypsin  renders  unnecessary  the  formal 
distinction  between  tho  proteases  proper,  including 
trypsin,  and  the  peptidases.  H.  Wren. 

Specific  adaptation  of  polypeptidases,  h, 
Abderhalden  and  E.  Schwab  (Fermentforsch., 
1927,  9,  252—263). — Various  polypeptide  derivatives 
have  been  subjected  to  tho  action  of  polypeptidases, 
and  tho  nature  of  tho  substrate  grouping  responsible 
for  the  affinity  for  the  corresponding  enzyme  is 
considered.  df-Leucyltyramine  is  hydrolysed  by  the 
erepsin  of  intestinal  and  pancreatic  press  juices, 
but  not  by  yeast  maceration  juice.  The  secondary 
base,  iminodiifiohcxoyltyramine,  is  hydrolysed  by  the 
yeast  juice  only,  whilst  the  phenylcarbiinides  o 
phenylalanine,  leucine,  and  glycine  are  unattackee 
by  those  juices.  Pancreatin  hydrolyses  benzoyl-0  - 
leucylglycylglycine  and  benzoyl -di-alanylglycylglycm° 
(cf.  Imai,  A.,  1924,  i,  921).  Tyramine  is  con¬ 
densed  with  a-bromofisohexoyl  bromide  to  give  <■ 
tx-bromoisohexoyUyramim,  m.  p.  113°,  and  this,  w  e 
heated  with  ammonia  in  a  sealed  tube  at  oi 
70°,  yields  dl-leueyltyramine ,  decomp,  about  . 
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and  Uio  secondary  baso  iminodiisohezoyllyr amine, 
NH[CH(C4Hd)-CO-NH-CH2-CH2-C6H4-OH]2, 

A.  Worm  all. 

Behaviour  of  di-alanyl-S-aminovaleric  acid 
and  d i-leucyl-S-aminovaleric  acid  towards  poly¬ 
peptidases,  E.  Abderhaldbn  and  J.  Hartmann 
(Fermentforsch.,  1927,  9,  199— 205).— dl-a-Bromo- 
propionyl  bromide  is  condensed  in  an  alkaline  solution 
with  8-aminovaleric  acid  to  yield  d  1  - a -bro mop rop ionyl- 
8-aminovaleric  acid,  m.  p.  112°,  which  is  converted 
by  the  action  of  ammonia  into  dl-alanyl-S-aminovaleric 
acid,  m.  p.  162°.  Similarly,  8-aminovaleric  acid 
condensed  with  tfi-a-broimsoliexoyl  bromide  yields 
dl-a.-bromisohexoyl-8-amiiiovaleric  acid,  m.  p.  75 — 76°, 
which  with  ammonia  gives  dl-leucyl-S-amimvaleric 
acid,  m.  p.  164 — 165°.  The  two  dipeptides,  df-alanyl- 
and  df-lcucyl-8-aminovaleric  acids,  unlike  dMcucyl- 
glycine,  are  not  hydrolysed  by  yeast  maceration  juice. 

A.  Wormall. 

Behaviour  of  l-leucylglycyl-i-tyrosine  and 
d-leucylglycyl-f-tyrosine  towards  yeast  macer¬ 
ation  juice,  pancreatic  juice,  and  intestinal  juice. 
E.  Abderhalden  and  N.  Sciiapiro  (Fermentforsch., 
1927,  9,  234 — 237). — These  enzyme  solutions  acting 
on  f-leucylglycyl-f-tyrosine  in  a  phosphate  buffer 
solution  at  pH  8  for  24  hr3.,  eliminate  ^-tyrosine,  which 
has  been  isolated  in  the  pure  condition,  whilst  Meucinc, 
glycine,  and  J-leucylglycine  are  also  formed.  No 
action  occurs  with  d-leucylglycyl-b tyrosine,  d-a- 
Bromoi,?ohoxoylglycyl-Z- tyrosine  is  condensed  with 
glycyl-Z-fcyrosino  to  give  d-a-bromoisohexoylglycyl-l- 
tyrosine,  an  oil,  which  when  treated  with  ammonia 
yields  \-leucylghycyl-l-tyrosine,  [a]„— 30-9°.  d -Lcucyl- 
glycyl-l-tyrosinc,  [ajjJ+32-80,  is  prepared  in  a  similar 
manner  with  the  intermediate  formation  of  1-a- 
bromisohexoylglycyl-l-tyrosine,  an  oil. 

A.  Wormall. 

Structure  and  enzyme  reaction.  I  and  II. 
The  systems  urea-urease-charcoal  and  poly¬ 
saccharide-amylase-charcoal.  S.  J.  Przylecki, 
H.  Niedzwxedzka,  and  T.  Majewski  (Biochem.  J., 
1927,  21, 1025 — 1039).— In  the  system  urea-charcoal- 
urease  the  enzyme  is  almost  quantitatively  adsorbed, 
whilst  the  substrate  remains  almost  entirely  in 
solution.  The  velocity  of  enzymic  reaction  in  this 
system  is  almost  the  same  as  in  the  absence  of  the 
adsorbent  and  is  unaffected  by  the  addition  of 
narcotics.  Propyl  or  butyl  alcohol  docs  not  remove 
the  enzyme  from  the  adsorbent  to  any  appreciable 
extent.  In  the  system  amylase-charcoal-glycogen 
or  -doxtrin  tho  enzyme  and  much  of  the  substrate 
(50—75%,  according  to  the  quantity  of  charcoal 
present)  arc  adsorbed.  In  this  case  tho  velocity 
of  hydrolysis  is  considerably  lower  than  in  the  absence 
of  an  adsorbent,  and  narcotics  can  remove  the  sub¬ 
strate,  but  not  the  enzyme,  from  the  charcoal  to  a 
peat  extent.  This  reduction  in  tho  velocity  of 
hydrolysis  is  duo  to  spatial  separation  of  enzyme 
ftnd  substrate.  If  the  effective  concentration  of  tho 
substrate  be  taken  into  consideration,  the  law  of  mass 
action  is  followed  in  enzyme  reactions  in  a  hetero¬ 
geneous  medium.  S.  S.  Zilva, 

Experiments  on  bacteria  in  relation  to  the 
Mechanism  of  enzyme  action.  J.  H.  Quastel 


and  W.  R,  Wooldridge  (Biochem.  J.,  1927,  21, 
1^24 — 1251 ;  cf.  this  vol.,  280). — Tho  action  of  various 
organic  and  inorganic  reagents  on  tho  enzymic 
activity  of  B.  coli  has  been  studied.  The  ovidence 
obtained  militates  against  tho  hypothesis  that  tho 
activity  of  surfaces  is  due  to  their  adsorption  of 
specifically  active  molecules.  On  tho  other  hand, 
the  results  support  tho  conception  of  “  active  centres  ” 
■in  tho  mechanism  of  enzyme  action.  This  view  is 
developed  from  the  theory  previously  advanced 
(Quastel,  A.,  1926,  434)  that  dehydrogenations  of 
substrate  molecules  are  induced  by  electric  fields 
which  characterise  these  “  active  centres.” 

S.  S.  Zilva. 

The  equation  of  alcoholic  fermentation.  A. 
Harden  and  F.  R.  Henley  (Biochem.  J.,  1927,  21, 
1216 — 1223 ;  cf.  Harden  and  Young,  A.,  1906,  i, 
470). — Tho  reaction  which  occurs  when  a  mixture 
of  a  hexose  and  an  inorganic  phosphato  is  fermented 
by  yeast-juice  or  zymin  (yeast  treated  with  acetone) 
has  been  re-examined  and  the  amounts  of  carbon 
dioxide,  hexosemonophosphate,  and  hexosediphos- 
phate  produced  have  been  determined.  Tho  ratio 
carbon  dioxide/total  phosphorus  esterified  is  on  tho 
average  0-9,  indicating  that  if  Harden  and  Young's 
equation  bo  taken  as  correct,  about  10%  of  the 
phosphorus  is  esterified  without  evolution  of  carbon 
dioxide.  The  product  of  this  esterification  is  probably 
a  monophosphate.  The  ratio  carbon  dioxido/di- 
phosphato  is  on  the  average  2-3S,  but  varies  con¬ 
siderably  in  individual  cases.  The  fact  that  this 
ratio  is  almost  invariably  somewhat  greater  than  the 
value  2  required  by  Harden  and  Young’s  equation 
suggests  that  the  diphosphate  is  originally  produced 
in  accordance  with  the  equation,  but  that  a  part  of 
it  is  subsequently  partly  hydrolysed  with  formation 
of  a  monophosphate.  Tho  ratios  carbon  dioxide/ 
monophosphate  and  monophosphate/diphosphate  aro 
highly  variable  and  showr  no  definite  relations. 

S.  S.  Zilva. 

Alcoholic  fermentation  by  yeast-cells  under 
various  conditions.  VIII.  E.  Abderhalden 
(Fermentforsch.,  1927,  9,  195 — 198  ;  cf.  A.,  1923,  i, 
519). — Experiments  have  boon  carried  out  to  deter¬ 
mine  whether  ultra-violet  light  has  any  influence  on 
alcoholic  fomentation.  Irradiated  crgostcrol,  tho 
alcoholic  extract  of  irradiated  yeast,  and  irradiated 
yeast  maceration  juice  have  no  significant  influence. 

A.  Wormall. 

Influence  of  natural  and  synthetic  thyroxines 
on  alcoholic  fermentation.  E.  Abderhalden 
(Fermcntforsoh.,  1927,  9,  243— 245).— Thyroxine  has 
a  varying  influence  on  the  fermentation  of  dextrose 
by  bottom  yeast  in  a  phosphato  buffer  solution  at 
Pa  4-5— 6-5 ;  usually  a  definite  acceleration  is  obtained, 
but  often  there  is  no  effect  or  even  a  very  slight 
inhibition.  Natural  thyroxino  and  synthetic 
thyroxine  give  identical  results  with  tho  same  yeast. 

A.  Wormall. 

Alcoholic  fermentation  of  solutions  of  dextrose 
in  water  exposed  to  the  radiation  of  a  quartz 
mercury  vapour  lamp.  R.  de  Fazi  (Atti  It. 
Accad.  Lincei,  1927,  [vi],  5,  901—905;  cf  this  vol., 
592). — Aqueous  dextrose  solution,  prepared  lmmedi- 
ately  after  tho  water  used  has  been  exposed  to  tho 
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radiation  from  a  quartz  mercury  vapour  lamp,  is 
fermented  by  yeast  appreciably  moro  rapidly  than 
one  prepared  with  untreated  water.  Suspension  of 
the  yeast  for  a  time  in  the  irradiated  water  also 
enhances  the  speed  of  fermentation,  but  treatment 
of  a  highly  impure  or  enfeebled  yeast  with  the 
irradiated  water  may  result  in  a  considerable  lessening 
in  the  velocity  of  fermentation.  T.  H.  Pope. 

"Acclimatisation  ”  of  fresh  culture -yeasts  to 
galactose.  H.  von  Euler  and  B.  Jansson  (Z. 
physiol.  Chem.,  1927,  169,  226— 234).— Top  yeast 
R  and  bottom  yeast  H,  previously  suspended  for  long 
periods  in  a  galactose  solution  containing  phenol,  do 
not  acquire  the  power  to  ferment  galactose.  In 
contrast  to  earlier  experiments  (Euler  and  Nilsson, 

A. ,  1926,  i,  866),  a  low  phenol  concentration,  sufficient 

to  prevent  any  detectable  increase  in  cell  count,  bub 
not  sufficient  "to  prevent  fermentation  of  dextrose, 
is  maintained  throughout.  Similarly  experiments 
on  the  fermentation  of  galactose  by  fresh  bottom 
yeast  E  at  38°  fail  to  prove  that  “  acclimatisation  ” 
can  occur  without  new  formation  of  yeast-cells. 
“  Acclimatisation  ”  to  galactose  is  concerned  with  the 
zymase  and  not  with  the  co-zymaso,  sinco  “  acclim¬ 
atised  ”  dried  bottom  yeast  washed  free  from  co¬ 
zymase  ferments  galactose  on  the  addition  of  co-zymaso 
from  untreated  yeast.  A.  Wohmall. 

Pigment  produced  hy  Chromobactcnum  vio- 
Inccum.  J.  Reilly  and  G.  Pyne  (Biochem.  J.,  1927, 
21,  1059—1064). — Tho  organism  was  grown  in 
nutrient  lactose  broth,  filtered,  and  extracted  at 
50°  with  alcohol  at  reduced  pressuro.  The  ‘pigment 
was  precipitated  from  tho  alcoholic  solution  by  the 
addition  of  water.  The  formula  C50HS9015NS  is 
suggested.  One  fifth  of  the  total  nitrogen  is  removed 
by  the  action  of  nitrous  acid.  S.  S.  Zilva. 

Auto-elimination  of  ammonia  in  bacterial 
cultures.  A.  Berthelot  and  G.  Amo  tire  ux  (Bull. 
Soc.  Chim.  biol.,  1927,  9.  932 — 934). — Cultures  of 

B.  proteins  vulgaris  which  normally  develop  an  alkaline 
reaction  as  the  result  of  the  production  of  ammonia 
do  not  do  so  in  presence  of  magnesium  sulphate  and 
alkali  phosphate,  since  the  ammonia  is  then  eliminated 
from  the  solution  as  ammonium  magnesium  phosphate. 

W.  0.  Kermack. 

Production  of  acetylmethylcarbinol  by  Clos¬ 
tridium  acetobutylicuni.  P.  W.  Wilson,  W.  H. 
Petersen,  and  E.  B.  Fred  (J.  Biol.  Chem.,  1927, 
74,  495 — 507). — In  butyl  alcohol  fermentation  by  the 
above  organism,  acetylmethylcarbinol  is  regularly 
produced  in  maximum  amounts  of  0-3 — 0-4  g.  per 
litre,  tho  production  occurring  simultaneously  with 
that  of  acids  and  acetone.  The  amount  of  acetyl- 
methylcarbinol  is  increased  by  addition  of  phosphates 
and  decreased  by  protein;  the  effect  of  such  modi¬ 
fications  in  the  medium  on  the  production  of  acids 
and  of  acetone  is  less  marked.  0.  R.  Harington. 

Separation  of  lipin  fractions  from  tubercle 
bacilli.  Phosphatide  fraction  of  tubercle  bacilli. 
R.  J.  Anderson  (J.  Biol.  Chem.,  1927,  74,  525—535, 
53/ — 551). — Tubercle  bacilli  (3868-5  g.)  were  extracted 
with  a  mixture  of  ether  and  alcohol  and  then  with 
chloroform.  The  latter  removed  427  g.  of  wax,  the 


bacterial  residue  amounting  to  2902  g. ;  the  alcohol- 
ether  extract  was  separated  into  ether-soluble  and 
water-soluble  fractions,  the  former  yielding  253-1  g. 
of  phosphatides  and  240  g.  of  fat,  and  the  latter  12-5  g. 
of  basic  substances  and  33-9  g.  of  a  polysaccharide. 

The  phosphatides,  on  further  purification,  yielded 
138-3  g.  of  a  fraction  having  N  0-4%,  P  2-3%,  ni.  p. 
210°.  On  hydrolysis  with  dilute  acid,  this  gave  palm¬ 
itic  acid  30-5%,  oleic  acid  12-8%,  a  liquid  saturated 
acid,  C20K40O2,  20-9%,  dextrose  13-9%,  a  sugar  acid 
13-8%,  and  glycerophosphoric  acid  5-4%.  No  choline 
was  found,  the  nitrogen  being  apparently  present  as 
ammonia.  Tho  acid  O2BH40O2  was  separated  by  frac¬ 
tional  crystallisation  of  the  benzyl-ip-tkiocarbamide 
salt,  m.  p.  143 — 144°,  into  an  optically  inactive 
fraction  and  one  having  [«]n  4-3-540.  The  sugar 
acid  gave  with  phenylhydrazine,  in  the  cold,  a  sub¬ 
stance,  m.  p.  194 — 195°.  C.  R.  Harington. 

Soluble  specific  substance  of  pneumococcus. 

V.  Aldobionic  acid  from  specific  polysaccharide 
of  type  III  pneumococcus.  M.  Heidelbergbr 
and  W.  F.  Goebel  (J.  Biol.  Chem.,  1927,  74,  613— 
618). — The  aldobionic  acid  obtained  by  hydrolysis  of 
the  specific  polysaccharide  of  pneumococcus  (of.  this 
vol.,  77),  on  oxidation  with  barium  hypoiodite,  gave 
a  dicarboxylic  acid,  C10HlsO3(CO2H)2,  calcium  salt, 

[  a]D  —7-5° ;  this  compound  gives  the  naphthoresorcinol 
test  and  yields  tho  same  amount  of  furfuraldebyde, 
on  distillation  with  hydrochloric  acid,  as  the  original 
aldobionic  acid.  Further,  on  hydrolysis  with  hydro- 
bromic  acid  in  presence  of  bromine  the  aldobionic  acid 
yields  saccharic  acid.  The  aldobionic  acid  must  there¬ 
fore  bo  a  compound  of  dextrose  and  glycuronic  acid 
combined  in  glucosidic  linking  through  the  aldehyde 
group  of  tho  latter.  C.  R.  Harington . 

Soluble  specific  substance  of  Friedlander's 
bacillus.  TV.  Hydrolytic  products  of  specific 
carbohydrate  of  type  A  Friedlander’s  bacillus. 

W.  F.  Goebel  (J.  Biol.  Chem.,  1927,  74,  619—629).- 

On  hydrolysis  of  the  specific  polysaccharide  from 
Friedlander’s  bacillus  type  A  with  sulphuric  acid, 
there  was  obtained  an  aldobionic  acid,  C12H,00j„ 
which  is  a  glucosidic  compound  of  dextrose  and 
glycuronic  acid  of  tho  same  type  as  and  isomeric 
with  the  acid  obtained  similarly  from  the  specific 
polysaccharide  of  pneumococcus  type  III  (of.  preceding 
abstract).  C.  R.  Harington. 

Action  of  free  chlorine  on  micro-organisms. 
F.  Dienert  and  P.  Etrillard  (Oompt.  rend.,  19 zl, 
185,  621— 623).— The  concentrations  of  free  chlorine 
required  to  sterilise  aqueous  suspensions  of  micro¬ 
organisms,  containing  about  106  per  c.c.,  vary  con¬ 
siderably,  eg.,  B.  coli,  0-1;  B.  subtilis,  1-0  mg-  Pcr 
litre.  Occasionally  4 — 5  times  these  concentrations 
are  required  to  sterilise  tho  suspensions  complete  y. 
Agitation  of  tho  mixture  increases  tho  efficiency  o 
the  disinfectant  since  extraneous  organic  mat  cr 
shields  tho  organisms  to  some  extent.  By  I118* 
ment  of  the  concentration  of  free  chlorine  it  is  possi 
in  some  cases  to  obtain  a  pure  culture  from  a  mixe 
culture.  G.  A.  C.  Gough. 

Functions  of  the  adrenal  cortex  and  mechan¬ 
ism  of  biological  oxidations.  A.  VON  ul » 
Gyokgyi  (Magyar  Orvosi  Arch.,  1927, 28, 138  i  )■ 
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Some  biological  oxidations  require  a  hydrogen  activ¬ 
ation  as  well  as  an  oxygon  activation.  In  the  plant 
the  oxygen-activating  system  has  the  character  of  a 
phonoloxidase.  An  aromatic  substance  which  is 
oxidised  by  the  phenoloxidase  to  a  quinonc  is  also 
present;  the  quinonc  is  reduced  again,  thus  acting 
eatalytically  as  a  hydrogen  carrier.  In  certain  plants 
there  is  a  second  reducing  aromatic  substance  acting 
as  a  catalyst  in  the  oxidation  system.  An  analogous 
substance  is  present  in  the  adrenal  cortex. 

Chemical  Abstracts. 

Effect  of  the  parathyroid  hormone  on  gastric 
secretion.  II.  Calcium  content  of  gastric  juice. 
W.  C.  Austin  and  S.  A.  Matthews  (Aruer.  J.  Physiol., 
1927,  81,  552 — 559). — The  calcium  content  of  pure 
gastric  juice  (dog)  is  5 — 6-5  mg.  %.  It  does  not  vary 
greatly  during  parathyroid  hypercalcmmia. 

R.  K.  Cannan, 

Application  of  the  axolotl  metamorphosis 
reaction  to  the  assay  of  thyroid  gland  hormones. 
B.  M.  Zavadovsky  and  E.  V.  Zavadovsky  (Endo¬ 
crinol.,  192G,  10,  550 — 559).— The  average  velocity  of 
metamorphosis  of  axolotls  varies  directly  with  the 
concentration  of  thyroxine  solution  (0-1 — 0-001  g.  per 
litre)  to  which  the  animals  are  exposed. 

Chemical  Abstkacts. 

Regulation  of  the  production  of  insulin.  I. 
Dextrose  as  the  hormone  liberating  insulin. 

E.  Grafe  and  F.  Meythaler  (Arch.  exp.  Path. 
Pharm.,  1927,  125,  181 — 192). — From  a  study  of  the 
blood-sugar  curves  obtained  after  administration  of 
dextrose  by  injecting  it  into  the  femoral  and  pan- 
crcatico-duodenal  arteries,  evidence  is  adduced  indicat¬ 
ing  that  the  secretion  of  insulin  by  the  pancreas  is 
the  result  of  direct  stimulation  by  dextrose. 

W.  0.  Kermack. 

Behaviour  of  sugars  foreign  to  the  body  under 
the  action  of  insulin.  I.  Effect  of  insulin  on 
the  degree  of  assimilation  of  various  sugars. 

F.  Basch  and  L.  Pollak,  II.  Resorption  of 
sugars  injected  intraperitoneally  under  the 
influence  of  insulin.  L.  Pollak  (Arch.  exp.  Path. 
Pharm,  1927,  125,  89—101,  102— 128).— I.  Insulin 
does  not  appear  to  influence  the  permeability  of  the 
kidneys  of  the  rabbit  to  dextrose.  On  the  other  hand, 
it  markedly  increases  the  tolerance  of  the  animal 
towards  dextrose,  less  towards  lamdose,  very  slightly 
towards  galactose,  and  not  at  all  towards  mannose, 
sucrose,  and  lactose,  when  these  sugars  are  adminis¬ 
tered  intravenously. 

II.  When  Ringer  solution  is  injected  into  the 
peritoneal  cavity  of  a  rabbit,  the  blood-sugar  con¬ 
centration  of  the  peritoneal  fluid  gradually  becomes 
equal  to  that  of  the  blood.  The  rate  at  which  the 
process  occurs  does  not  appear  to  be  influenced  by 
insulin,  except  in  as  far  as  insulin  influences  the 
blood-sugar  concentration,  and  it  is  probably  depen¬ 
dent  on  simple  diffusion.  The  rates  of  absorption  of 
dextrose,  laevulose,  and  galactose,  but  not  those  of 
mannose  and  lactose,  when  these  sugars  are  intro¬ 
duced  into  the  peritoneal  cavity  are  increased  by  the 
action  of  insulin.  W.  0.  Kermack. 

Effect  ol  certain  sugar  derivatives  on  insulinised 
nuw-  A.  Hynd  (Biockem,  J,  1927  ,  21,  1091 — 


1093).  Glucosimine,  glucose  ureide,  glucosamine 
hydrochloride,  or  chitose  cannot  relieve  the  symptoms 

caused  by  insulin.  g.  g.  Zilva. 

Mechanism  of  the  insulin  effect  on  carbo¬ 
hydrate  metabolism.  H.  Phillies  (U.S.  Naval 
Med.  Bull,  1927  ,  25,  309— 314).— Oohniicim’s,  Col- 
lip’s,  and  the  y-glucoso  theories  are  discussed. 

Chemical  Abstracts. 

Effect  of  cobalt  on  insulin  hypoglycemia  in 
rabbits.  N.  It.  Blatiierwick  and  M.  Sahyun 
(Amer.  J.  Physiol,  1927,  81,  500  — 562) . — -Contrary 
to  Bertrand  and  Maohebceuf  (A,  1920,  869),  it  is 
found  that  cobalt  is  without  appreciable  influence  on 
insulin  hypoglycocmia  in  rabbits.  R.  K.  Gann  an. 

Food  requirements  for  growth  of  the  rat.  I. 
Growth  on  diet  of  purified  nutrients.  L.  S. 
Palmer  and  C.  Kennedy  (J.  Biol.  Chem,  1927,  74, 
591 — All). — Normal  growth  was  not  obtained  in  rats 
(kept  from  access  to  their  fames)  on  a  diet  of  purified 
caseinogen,  dextrin,  agar,  and  salts,  with  butter  fat 
and  wheat  embryo  extract  as  sources  of  vitamins-A 
and  -B;  some  hitherto  unrecognised  factor  must 
therefore  be  necessary  for  the  growth  of  these  animals. 

C.  R.  I-Tarington. 

Phosphorus  and  calcium  metabolism  on  de¬ 
ficient  diets.  I.  Action  of  ultra-violet  light. 
II.  Action  of  cod-liver  oil.  III.  Changes  of 
phosphorus  or  calcium  content  of  the  diet.  P. 
Schultzer  (Bioehem.  Z,  1927, 188,  409 — 426,  427 — 
434,  435 — 147). — I.  The  action  of  ultra-violet  light  on 
the  phosphorus  and  calcium  metabolism  of  young  rats 
on  various  diets  is  investigated.  On  a  non- rachitic 
diet  deficient  in  phosphorus  and  vitamin-#,  the  rats 
lost  in  weight,  and  irradiation  considerably  increased 
phosphorus  retention.  On  a  rachitic  diet  deficient  in 
phosphorus,  irradiation  caused  increased  phosphorus 
and  calcium  retention  due  to  greater  absorption,  and 
the  rachitic  changes  declined.  Acid-soluble  phos¬ 
phorus  returned  to  normal  and  serum-calcium  rose 
above  normal.  On  a  diet  deficient  in  calcium,  irradi¬ 
ation  caused  considerable  phosphorus  and  calcium 
retention  and  scrum-calcium  returned  to  normal. 

II.  Investigation  of  the  effect  of  12  days’  treat¬ 
ment  with  cod-liver  oil  on  the  phosphorus  and  calcium 
metabolism  of  young  rats  on  the  above  diets  showed 
that  cod-liver  oil  had  the  same  effect  as  ultra-violet 
light  both  in  respect  to  phosphorus  and  calcium 
retention  and  to  acid-soluble  phosphorus  and  serum- 
ealeium. 

III.  The  phosphorus  and  calcium  metabolism  of 

young  rats  is  investigated  on  diets  the  phosphorus 
and  calcium  contents  of  which  are  changed  during  the 
experiment.  Addition  of  phosphate  to  a  diet  rich  in 
calcium  and  relatively  poor  in  phosphorus  causes 
increased  phosphorus  retention  due  to  greater  absorp¬ 
tion  and  an  increased  calcium  retention  due  ^  to 
lessened  excretion  of  calcium  in  the  urine.  Excretion 
of  calcium  in  the  fasces  increased  somewhat,  acid- 
soluble  phosphorus  increased,  and  serum-calcium 
remained  unchanged.  Decreasing  the  calcium  carb¬ 
onate  content  of  the  same  diet  caused  an  increase 
of  both  phosphorus  and  calcium  retention,  due  to 
increased  reabsorption.  Serum-calcium  remained 
unchanged.  P.  W.  Clutterbuck. 
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Physiological  equilibrium  in  plants.  III. 
Connexion  between  the  course  of  absorption  of 
soil  nutrients  and  their  movement  in  plants. 
A.  Rotpel  (Bioehcra.  Z„  1927,  187,  272-282).-- 
With  Ildiantlvus  it  is  shown  that  the  course  of  absorp¬ 
tion  of  soil  nutrients  corresponds  with  their  mobility 
in  the  plant.  Absorption  of  readily  mobile  elements 
such  as  nitrogen,  potassium,  and  phosphorus  accelerates 
the  formation  of  dry  substance,  whilst  absorption  of 
less  mobile  elements  such  as  calcium,  sulphur, 
magnesium,  and  silicon  has  a  much  smaller  or  no 
effect.  It  seems  possible  that  in  the  young  plant,  the 
former,  and  with  increasing  age,  the  latter  type  of 
absorption  is  favoured.  P.  W.  Cluttereuck. 

Nature  and  metabolism  of  sugars  in  Iris.  H. 
Colin  and  A.  Augem  {Compt.  rend.,  1927, 185,  475 — 
478).— The  sugars  occurring  in  three  varieties  of 
Iris  at  various  seasons  have  been  investigated. 

C.  W.  Gibby. 

Enzymic  hydrolysis  of  turanose.  M.  Bridel 
and  T.  Aagaard  (Compt.  rend.,  1927,  184,  1667 — 
1669). — From  the  action  of  various  enzymes  on 
turanose  it  is  inferred  that  this  substance  is  a  glucoside 
of  lsevulose,  and  moreover  that  the  constitution  of 
turanose  may  require  revision.  W.  Robson. 

Extraction  of  asperuloside  from  Gallium 
verutn,  L.  Probable  presence  of  the  glucoside 
in  Rubiacecc.  H.  HfiRissEY  (Compt.  rend.,  1927, 
184,  1674 — 1675). — A  method  of  extraction  of  this 
glucoside  is  described,  together  with  a  table  showing 
the  results  of  trial  extractions  on  other  members  of 
this  family.  W.  Robson. 

Allantoic  acid  in  the  leaves  of  Acer  psetido- 
platanus.  R.  Fosse  and  A.  Hieulle  (Compt.  rend., 
1927, 184,  1596— 1598). — The  dixantliylallantoic  acid 
obtained  by  the  addition  of  xanthhydrol  to  extracts 
of  the  leaves  of  Acer  pseudoplatanus  (cf.  A.,  1926,  548), 
followed  by  crystallisation  of  the  crude  product  from 
pyridine,  is  not  derived  entirely  from  the  allantoic  acid 
in  the  extract.  It  appears  that  the  extract  contains 
some  uroxanic  acid,  the  xanthyl  derivative  of  which 
suffers  decarboxylation  on  crystallisation  and  is  con¬ 
verted  into  dixanthylallantoie  acid.  The  uroxanic 
acid,  together  with  carbamide,  lias  been  directly 
isolated  from  the  extract.  G.  A.  0-  Gough. 

ii-Ephed.rine  from  Chinese  Ephedra.  B.  E. 
Read  and  C.  T.  Fencj  (Chinese  J.  Physiol.,  1927,  1, 
297 — 304). — Both  Chinese  and  Swiss  Ephedra  contain 
both  i^-ephedrine  and  ephedrine.  The  solubility  of 
0-epliedrine  hydrochloride  in  chloroform  is  53  times  as 
great  as  that  of  ephedrine  hydrochloride,  and  this 
difference  is  utilised  in  the  separation  of  these  alkaloids. 
It  is  suggested  that  this  difference  in  solubilities  and 
the  inability  of  a  small  excess  of  ammonia  to  liberate 
the  bases  from  these  salts  may  account  for  the  many 
erroneous  statements  concerning  the  occurrence  of 
these  alkaloids  and  also  for  the  low  assay  results 
reported.  W.  Robson. 

Kentucky  coffee  nut  tree  seed-oil.  C.  Barken- 
bus  and  A.  J.  Zimmerman  (J.  Amcr.  Chem.  Soc., 
1927,  49,  2061— 2004).— The  seeds  and  pods  of 


Gymnodadus  dioica  have,  respectively :  moisture, 
5-98%,  11-41% ;  ash,3'85%,3-18%  ;  protein  (NxG-25), 
32-30%,  6-50%;  crude  fibre,  2-01%,  21-12%;  free 
invert-sugar,  0,  3-56% ;  sugar  by  inversion,  12-06%, 
18-95%;  pentosans,  6-67%,  17*29%;  and  starch 
(diastase),  13-32%,  18-91%.  Light  petroleum  ex¬ 
tracts  19-27%  from  the  seeds,  0-41%  from  the  pods. 
For  ether  the  corresponding  figures  are  19-29%  and 
1-24%,  and  for  95%  alcohol,  49-00%  and  42-05%. 
The  oil  obtained  by  ether  extraction  of  the  ground 
seeds  deposits  a  small  amount  of  solid  when  kept. 
It  is  practically  odourless,  with  a  bland  taste,  and  ha3 
d*°  0-9219;  n 20  1-4769;  iodine  value  (Hanus)  137-5; 
saponif.  value  191-03;  Reichert-  Meissl  value  0-44; 
acid  value  0-39;  acetyl  value,  11-35;  unsaponifiable 
matter,  1-28%;  soluble  acids  (as  butyric  acid  %), 
0-83;  insoluble  acids,  93-93%  (iodine  value  132-0); 
unsaturated  acids  (corr.),  89-74%  (iodine  value  145-0) ; 
and  saturated  acids,  4-86%  (iodine  value  3-4,  before 
correction).  The  oil  contains  the  glycerides  of  oleic 
acid  (37-41%),  linoleic  acid  (56-37%),  saturated  acids 
(probably  stearic  and  palmitic  acid,  with  a  small 
amount  of  arachidie  acid)  (5-08%),  whilst  a phyloslerol, 
m.  p.  165 — 166°,  was  obtained  from  the  unsaponi¬ 
fiable  material.  F.  G.  Willson. 

Relative  proportions  of  potassium  and  sodium 
in  plants.  G.  Bertrand  and  D.  I.  Perietzeanb 
(Compt.  rend.,  1927, 184, 1616 — 1618). — In  terrestrial 
plants  the  ratio  K/Na  is  distinctly  higher  than  unity. 
The  ratio,  however,  is  extraordinarily  variable, 
fluctuating  from  3  in  the  case  of  the  mallow  to  more 
than  1000  in  the  elder.  In  marine  plants,  preliminary 
figures  yield  ratios  also  greater  than  unity. 

W.  Robson. 

Accuracy  obtainable  by  repetition  of  simple 
measurements.  A.  Krogh  (J.  Biol.  Chem.,  1927, 
74,  393 — 407). — The  maximum  accuracy  obtainable 
in  making  simple  measurements  is  given  by  the 
average  of  ten  readings,  further  repetition  serving  no 
good  purpose.  This  conclusion  is  reached  both  from 
statistical  considerations  and  from  the  practical 
execution  of  such  operations  as  the  measuring  of  the 
thickness  of  needles  and  cover  slips  and  the  use  of  the 
polarimeter ;  in  the  latter  connexion,  the  degree  of 
accuracy  claimed  by  Lundsgaard  and  Holboli  (A., 
1925,  i,  1494;  1926,  SCI)  could  not  be  substantiated. 

C.  R.  Harington. 

Methods.  VIII.  L.  Pincussen.  Determin¬ 
ation  of  total  sulphur  in  urine  and  in  organs.  A, 
Konarsky  (Bioehem.  Z.,  1927,  187,  398—402).— 

A  method  is  described  for  the  determination  of 
sulphur  in  organic  substances,  tissue,  and  urine. 

P.  W.  Cluttereuck. 

Ceruleomolybdate  determination  of  phos¬ 
phates.  B.  E.  Gilbert  and  J.  B.  Smith  (J.  Biol. 
Chem.,  1927,  74,  223— 229).-— In  the  method  of 
Deniges  (A.,  1920,  ii,  770)  the  presence  of  high  con¬ 
centrations  of  acid  inhibits  the  development  of  colour ; 
in  such  cases,  therefore,  it  is  necessary  to  employ  a 
standard  of  the  same  acidity  as  the  unknown  solution. 
The  coloured  compound  formed  in  the  reaction  appears 
to  be  colloidal.  C.  R.  Harington. 
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pp'-Groups  in  atomic  spectra.  R.  A.  Sawyer 
(Physical  Rev.,  1926,  [ii],  27,  106). — It  is  suggested 
that  the  pp'  frequency  is  associated  with  the  differ¬ 
ence  in  frequency  between  the  two  lowest  singlet  levels 
in  the  spectrum  concerned  and  with  the  difference  in 
level  between  the  two  lowest  doublet  levels  in  the 
next  spectrum  (once  more  ionised  atom). 

A.  A.  Eldridoe. 

Discharge  tubes  for  producing  intense  con¬ 
tinuous  hydrogen  spectrum.  Z.  Bay  and  W. 
Steiner  (Z.  Physik,  1927,  45,  337— 342).— Two  forms 
of  discharge  tube  are  described,  designed  for  con¬ 
tinuous  operation  at  0-5  amp.,  3000  volts  A.C., 
adapted  to  give  an  intense  source  of  the  continuous 
spectrum  of  hydrogen  between  3300  and  1950  A.  In 
one  form  the  light  is  emitted  axially  through  a  suit¬ 
able  window  from  a  column  of  hydrogen  contained  in 
a  tube  of  length  60  cm.  and  of  diameter  5  mm., 
silvered  internally,  and  immersed  in  a  stream  of  cool¬ 
ing  water.  The  second  form  dispenses  with  the  cool¬ 
ing  medium  by  using  a  glass  tube  of  length  60  cm. 
and  of  diameter  5  cm.  in  which  is  mounted  co-axially 
a  porcelain  tube  of  diameter  8  mm.  silvered  on  its 
inner  surface;  the  space  between  the  porcelain  tube 
and  the  containing  wall  is  packed  with  glass  wool. 
Current-emission  data  are  cited.  R.  W.  Ltjnt. 

Variation  of  intensity  ratios  of  optically 
excited  spectrum  lines  with  the  intensity  of  the 
exciting  light.  R.  W.  Wood  (Nature,  1927,  120, 
725). — It  is  shown  that  lines  resulting  from  a  two- 
stage  absorption  process  are  reduced  to  0-25  and  from 
a  three-stage  process  to  0-125  of  their  initial  intensity 
values ;  this  explains  why  it  is  unsatisfactory  to  form 
an  image  of  the  lamp  on  the  resonance  tube  by  means 
of  quartz  lenses.  A.  A.  Eldridoe. 

Infra-red  radiation  of  hydrogen.  A.  H.  Poet- 
ker  (Physical  Rev.,  1927,  [ii],  30,  418— 428).— Six 
higher  members  of  the  Paschen  series  [y  to  0  inclusive) 

were  observed  at  wave-lengths  :  — ,  10049-8,  9546-2, 
9229-7,  9015-3,  8863-4  A.,  in  agreement  with  values 
calculated  from  Bohr’s  theory.  The  secondary 
spectrum  of  hydrogen  was  observed  from  10654-5  to 
7504-51  A.,  about  425  lines,  mostly  new,  being 
tabulated.  A.  A.  Eldridoe. 

Spectrum  of  beryllium.  R.  F.  Baton  and  W.  H. 
Sanders  (Physical  Rev.,  1926,  [ii],  27,  106).— The 
spectrum  of  beryllium  from  5200  to  2000  A.  has  been 
examined.  A.  A.  Eldridoe. 

Instantaneous  spectrograms  of  carbon,  silicon, 
tm>  -ead,  and  cerium  ;  antimony,  bismuth,  and 
manganese  ;  chromium,  molybdenum,  and 


tellurium  ;  iron,  cobalt,  and  nickel  ;  palladium, 
iridium,  and  platinum.  H.  Nagaoka,  D.  Ndki- 
yama,  and  T.  Futaoaot  (Proc.  Imp.  Acad.  Tokyo, 
1927,  3,  392—397,  398—402,  403—408,  409-414, 
415— 418).— The  method  previously  described  (cf. 
this  vol.,  809,  911)  has  been  applied  to  the  above 
elements  and  the  results  obtained  are  tabulated. 

W.  E.  Downey. 

Abnormal  multiplets  and  inter-combinations 
in  the  spectrum  of  O  ii.  F.  Croze  and  C.  Mihul 
(Compt.  rend.,  1927, 185,  702 — 704). — A  study  of  the 
Zeeman  effect  has  enabled  a  classification  to  be  ob¬ 
tained  of  the  groups  of  combinations  observed  by 
Fowler  (A.,  1926,  650)  and  Bowen  (this  vol.,  285)  in 
the  O  nr  spectrum.  A  complete  list  of  the  combin¬ 
ations  of  quadruplets  and  of  doublets  of  terms  of  the 
O  it  spectrum,  corresponding  with  the  3a-orbit  of 
the  emission  electron,  has  thence  been  compiled. 

J.  Grant. 

Origin  of  the  nebulium  spectrum.  A.  Fowler 
(Nature,  1927,  120,  617). — Whilst  Bowen’s  estimate 
for  the  4S2  term  of  On  was  283,366,  the  new  data 
indicate  a  value  of  283,028 ;  this  is  in  remarkable 
agreement  with  the  value  283,020  for  the  nebular 
spectrum.  It  appears  that  the  conditions  in  nebulae 
which  facilitate  the  occurrence  of  irregular  combin¬ 
ations  of  deep  spectroscopic  terms  are  such  as  to 
prohibit  the  regular  combinations  which  produce  the 
ordinary  laboratory  spectra  of  the  same  elements. 

A.  A.  Eldridoe. 

Natural  width  and  broadening  of  the  absorbed 
Z>-line  in  sodium  vapour  as  a  function  of  the  partial 
pressure  of  the  vapour  and  of  other  gases.  W. 
Schdtz  (Z.  Physik,  1927,  45,30 — 66). — The  theory  of 
Voigt  has  been  used  to  develop  an  analysis  of  the 
Righi  effect  in  gases  as  a  function  of  the  partial 
pressure  of  the  absorbing  gas,  that  of  any  other  gas 
present,  and  the  strength  of  the  magnetic  field ;  this 
lias  been  employed  to  interpret  data  obtained  on  the 
width  of  the  D-hnc  absorbed  by  sodium  vapour  alone, 
and  in  the  presence  of  hydrogen,  helium,  nitrogen, 
neon,  and  argon.  At  pressures  of  sodium  vapour 
below  4xl(H  mm.  the  natural  width  approaches  a 
limiting  value  in  agreement  with  the  classical  half¬ 
width  ci>0’=0-64x  10-8  sec.-1  The  widths  observed 
at  higher  pressures,  and  due  to  the  addition  of  other 
gases,  are  in  quantitative  agreement  with  the  theory. 

R.  W.  Lunt. 

Spark  spectra  of  high  order  of  sulphur  and 
selenium.  L.  Bloch  and  E.  Bloch  (Compt.  rend., 
1927,  185,  761 — 763). — By  means  of  an  oscillating 
electrodeless  discharge  in  a  highly  evacuated  silica 
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tube  the  spark  and  are  spectra  of  sulphur  and 
selenium  have  been  separated.  Lists  of  intense  rays 
of  the  spark  spectra  corresponding  with  S  rr,  S  m, 
Se  ii,  and  Se  in  are  given.  Above  the  wave-length 
4900  A.  only  the  rays  of  S  n  and  Se  n  exist. 

J.  Grant. 

Intensity  of  the  forbidden  potassium  line 
4642  A.  F.  Rasetti  (Atti  R.  Accad.  Lincei,  1927, 
[vi],  6,  54 — 55). — From  measurements  of  the  mag¬ 
netic  rotation,  in  a  field  of  1000  gauss,  of  the  2<5>4 — 
2D3-doublet  of  potassium  in  absorption,  and  from 
known  data  relating  to  the  doublet  7665,  7699  A.,  the 
number  of  electrons  per  cm.3  responsible  for  the 
observed  dispersion  is  found  to  be  2-7  X 1011  (probable 
error  50%).  This  number  is  approximately  10-6  that 
corresponding  with  the  doublet  7665,  7699  A. 

R.  W.  Lunt. 

Multiplets  of  the  nickel  and  cobalt  arc  spectra 
in  the  chromospheric  spectrum.  C.  R.  Davidson 
and  F.  J.  M.  Stratton  (Month.  Not.  Roy.  Astr.  Soc., 
1927,  87,  739 — 747). — A  number  of  unclassified  lines 
of  nickel  appearing  in  the  chromospheric  spectrum 
between  3100  and  4000  A.  have  been  identified  with 
arc  multiplets.  One  line  (3769-47)  may  belong  to  the 
ionised  atom.  A  number  of  fresh  multiplets  in  cobalt 
lines  have  also  been  identified  in  the  chromospheric 
spectrum.  R.  A.  Morton. 

Second  spark  spectrum  of  zinc,  Zn  in.  0. 
Laporte  and  R.  J.  Lang  (Physical  Rev.,  1927,  [ii], 
30,  378 — -386). — Accurate  wave-lengths  (1839-40 — - 
677-55  A.)  of  the  spectrum  of  the  high-potential  spark 
between  zinc  electrodes  are  tabulated,  together  with 
a  classification  of  the  lines  of  Zn  m.  The  ionisation 
potential  of  the  shell  of  ten  equivalent  3,  electrons  is 
40  volts,  A.  A.  Eldridge. 

Spectral  lines  of  trebly-ionised  germanium. 
S.  Smith  (Nature,  1927,  120,  728). — The  first  mem¬ 
bers  of  the  second  principal  series,  5/S1— 5.P1>2  were 
observed  at  3554-14  and  3676-61  A.,  and  a  triplet 
resulting  from  combinations  between  4  3  and 

5 Pj.a  at  2788-41,  2736-09,  2717-41.  A  doublet,  the 
second  member  of  the  first  principal  series,  is  at 
441-95,  440-11  A.  A.  A.  Eldridge. 

Series  of  the  first  spark  spectrum  of  tin  (Sn  i). 
A.  L.  Narayan  and  K.  R.  Rao  (Z.  Physik,  1927,  45, 
350 — 363). — A  number  of  lines  in  the  spark  spectrum 
of  tin  have  been  determined  in  the  range  6844-26— 
2449-79  A.  by  a  grating  with  a  dispersion  of 
5-6  A. /mm.  These  lines  together  with  those  observed 
by  other  workers  have  been  classified  in  a  doublet 
system.  It  is  shown  that  the  spectra  of  C  n.  Si  n, 
Pb  n,  and  Sn  ii  are  very  similar  and  are  capable  of 
interpretation  on  Hund’s  theory.  R.  W.  Lunt. 

Low-voltage  arcs  in  iodine.  H.  F.  Fruth  and 

0.  S.  Duffendack  (Physical  Rev.,  1926,  [ii],  27, 
248). — It  is  concluded  that  6-5  volts  is  the  minimum 
radiating  potential  of  the  atom,  8-0  the  ionising 
potential  of  the  atom,  and  9-5  the  ionising  potential 
of  the  molecule.  The  spectrum  of  the  abnormal 
4-9-volt  arc  contained  only  the  lines  2062,  2535,  and 
3135  A.,  the  continuous  band  3460  A.,  and  several 
groups  of  bands.  The  strongest  spark  lines  commence 
at  8  volts.  Continuous  bands  at  4080,  4300,  and 


4800  A.  are  present  in  molecular,  but  disappear  in 
atomic,  iodine.  A  band  system  between  2224  and 
2050  A.  was  observed,  and  two  groups  of  four  bands 
each  at  2880,  2833,  2776,  2716  A.  and  2480,  2379, 
2290,  and  2243  A.  A.  A.  Eldridge. 

Intensity  of  spectral  lines.  G.  I.  Pokrowski  (Z. 
Physik,  1927,  45,  140— 145).— The  relationship  be¬ 
tween  the  intensity  of  the  barium  spark  and  arc  lines 
4930,  5540,  and  5850  A.  has  been  investigated  as  a 
function  of  the  concentration  of  barium  for  low 
concentrations,  for  which  a  satisfactory  theoretical 
expression  has  been  derived.  With  increasing  con¬ 
centration  the  apparent  width  of  lines  increases ;  this 
is  due  to  self-absorption.  R.  W.  Lunt. 

Long  wave-length  limit  of  mercury.  W.  B, 
Hales  (Physical  Rev.,  1926,  [ii],  27,  809).— The  limit 
is  2735±10  A.,  in  agreement  with  Kazda’s  value  for 

flowing  mercury.  A.  A.  Eldridge. 

Absorption  of  resonance  radiation  in  mercury 
vapour.  A.  L.  Hughes  and  A.  R.  Thomas  (Physical 
Rev.,  1927,  [ii],  30,  466 — 472). — The  absorption  of 
radiation  2436  A.  per  atom  decreases  rapidly  as  the 
amount  of  absorbing  vapour  is  increased,  indicating 
that  the  resonance  radiation  is  not  homogeneous. 
The  maximum  atomic  absorption  coefficient  was 
ll-2xl0~u;  hence  an  atom  can  stop  the  radiation 
which  falls  on  an  area  110  times  as  large  as  its  cross- 
sectional  area.  A.  A.  Eldridge. 

Determination  of  certain  outer  X-ray  energy 
levels  for  the  elements  from  antimony  (51)  to 
samarium  (62).  K.  Chamberlain  and  G.  A. 
Lindsay  (Physical  Rev.,  1927,  [ii],  30,  369—376).— 
Direct  determinations  of  the  distances  between  the  L'X, 
Lylt  and  Ly4  lines  and  the  Lm,  L„,  and  Ly  absorption 
edges,  respectively,  for  antimony,  tellurium,  iodine, 
c cesium,  barium,  lanthanum,  cerium,  praseodymium, 
neodymium,  and  samarium  yield  values  for  the 
Nlv,  Nv,  and  0IS_m  energy  levels,  respectively.  A 
graph  shows  the  variation  of  those  levels  with  the 
atomic  number.  For  antimony,  tellurium,  and  iodine, 
the  Lj  absorption  edges  are  at  2631-7,  2503-9,  2383-9, 
the  Ln  edges  at  2821-9,  2679-3,  2547-5,  and  the  Lm 
edges  at  2990-7,  2845-7,  2713-9X.,  respectively. 

A.  A.  Eldridge. 

Absorption  of  X-rays  in  various  elements.  E. 
Jonsson  (Nature,  1927,  120,  695). — Experimental 
evidence  leads  to  the  enunciation  of  the  following 
laws  :  (1)  The  jump  of  the  absorption  coefficient  on 
passing  the  iv-absorption  limit  is  =EK/E/lt  where 
Ek  and  ELl  are  the  energy  levels  corresponding  with 
the  K  and  Lj  levels,  respectively ;  similarly,  8;  =L]J 
EMl  and  Bj/— E>jJEXl.  (2)  If  the  absorption  is  cal¬ 
culated  per  electron,  gf,  instead  of  per  mass-unit, 
is  a  function  of  the  product  NX  (N  is  the  atomic 
number)  for  every  branch  of  the  absorption  curve. 
(3)  One  single  continuous  curve  can  be  drawn  for  the 
absorption  at  all  wave-lengths  for  all  elements,  with 
and  NX  as  co-ordinates.  A.  A.  Eldridge. 

Separation  of  the  modified  and  unmodified 
scattering  coefficients  of  X-rays.  0.  K.  DeFoe 
and  G.  E.  M.  Jauncey  (Physical  Rev.,  1926,  [ii],  27, 
102). — An  improved  method  is  described. 

A.  A,  Eldridge. 
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Zeeman  effect  in  the  Angstrom  CO  bands. 
E.  C.  Kemble,  R.  S.  Mtjllixen,  and  E.  H.  Crawford 
(Physical  Rev.,  1927,  [ii],  30,  438 — 457). — Tho  qualit¬ 
ative  features  of  the  Zeeman  effect  in  the  band  lines 
of  rigid  diatomic  molecules  as  given  by  the  con¬ 
ventional  quantum  theory  and  the  new  quantum 
mechanics  arc  the  same.  The  results  of  measure¬ 
ments  of  the  CO  bands  at  5610,  5198,  and  4835  A.  are 
in  agreement  with  the  theoretical  predictions. 

A.  A.  Eldridge. 

Zeeman  effect  in  the  cerium  spectrum  between 
3000  and  5000  A.  H.  Margenau  (Physical  Rev., 
1927,  [ii],  30,  458 — 465). — The  lines  are  tabulated 
according  to  the  general  appearance  of  the  Zeeman 
patterns.  A.  A.  Eldridge. 

Zeeman  efiect  and  the  structure  of  the  arc 
spectrum  of  rhodium.  L.  A.  Sommer  (Z.  Physik, 
1927,  45,  147 — 193). — The  Zeeman  effect  in  fields  of 
30,000  gauss  has  been  examined  by  a  grating  method 
for  some  1600  lines  of  the  arc  spectrum  of  rhodium 
between  2300  and  8600  A.  Approximately  1000  of 
these  lines  have  been  arranged  as  combinations  of  the 
136  terms  of  the  arc  spectrum ;  they  follow  the  classi¬ 
fication  of  Russell,  Pauli,  Heisenberg,  and  Hund. 
By  extrapolation  to  the  series  limit  the  value  of 
7*7  volts  is  obtained  for  the  ionisation  potential. 

R.  W.  Lent, 

Resonance  and  ionisation  potentials  in  mercury 
vapour.  C.  W.  Jarvis  (Physical  Rev.,  1926,  [ii],  27, 
808). — The  following  values  (volts)  were  observed: 
1*23,  2-21,  2-80,  3*44,  3*80,  4-21,  4*53,  4*97,  5*22,  5*37, 
5*70,  6*05,  6*46,  6*79,  7*13,  7*41,  7*74,  8*02,  8*33,  8*82, 
9*33,  9*58,  9*90.  A.  A.  Eldridge. 

Excitation  of  spectra  by  high-frequency 
oscillations.  J.  R.  Clarke  (Nature,  1927,  120, 
727). — The  spectrum  of  mercury  can  be  excited  by 
means  of  high-frequency  oscillations  (cf.  Wood  and 
Loomis,  this  vol.,  1008).  The  resonance  line  2536*7  A. 
appeared  first,  then  lines  of  the  s  and  d  triplet  series, 
then  lines  of  the  S  and  D  singlet  series,  and  some 
combination  lines  involving  the  arrival  and  departure 
levels  of  the  series  lines  present.  The  lines  3984*1, 
3860*4,  3820*6,  3790*4,  3751*8,  3561*5,  3543*7, 
3390*5,  3351*5,  2820*0,  2686-7,  2660-1,  and  2540*4  A., 
which  have  not  yet  been  allocated  to  any  series  or 
combination,  were  also  observed. 

A.  A.  Eldridge. 

Secondary  emission  from  molybdenum  due  to 
bombardment  by  high-speed  positive  ions  of  the 

alkali  metals.  W.  J.  Jackson  (Physical  Rev., 
1927,  [ii],  30,  473  — 478). — An  extension  of  previous 
work  (A.,  1926,  1074)  to  the  bombardment  of  sodium, 
rubidium,  and  caesium  ions.  In  general,  heat  treat¬ 
ment  reduces  the  secondary  emission.  When  the 
surface  of  a  target  is  in  a  condition  to  emit  electrons 
due  to  positive  ion  bombardment,  the  percentage 
secondary  emission  is  a  function  of  the  speed  of  the 
impacting  ion.  A.  A.  Eldridge. 

Rotation  of  electric  discharge  in  a  decom¬ 
posable  gas.  C.  E.  Guye  and  B.  Leyet  (Arch.  Sci. 
phys.  nat.,  1927,  [v],  9,  191—217,  247— 263).— When 
a  discharge  from  a  static  induction  machine  is  passed 
through  carbon  dioxide  in  a  cylindrical  chamber 
fitted  with  concentric  ring  and  disc  electrodes,  and  a 


magnetic  field  is  placed  around  the  chamber,  the  dis¬ 
charge  is  seen  to  rotate.  The  carbon  dioxide  begins 
to  decompose  as  soon  as  the  discharge  is  set  up,  so 
that  the  system  studied  is  always  carbon  dioxide- 
carbon  monoxide-oxygen.  The  speed  of  rotation 
falls  very  rapidly  during  the  first  few  minutes  of  the 
discharge  and  afterwards  more  slowly.  The  diminu¬ 
tion  in  speed  is  least  noticeable  (a)  with  low  initial 
pressure,  (b)  at  a  given  initial  pressure,  after  the  dis¬ 
charge  has  been  running  for  a  long  time.  Although 
the  slowing  down  is  ascribed  to  the  decomposition  of 
carbon  dioxide,  the  speed  of  rotation  in  the  mixture 
is  not  intermediate  between  the  speeds  for  the  con¬ 
stituents,  and  it  would  appear  that  the  simple  theory 
of  the  discharge  is  adequate. 

At  a  pressure  of  20  mm.  the  speed  of  rotation 
becomes  constant  after  a  few  minutes,  although  de¬ 
composition  of  carbon  dioxide  is  occurring  all  the 
time.  After  1  hr.  the  increase  in  pressure  under  a 
discharge  of  400x  lCH  amp.  was  9*6,  11*0,  and  14*8% 
at  initial  pressures  of  20,  35,  and  50  mm.,  respectively. 
The  rate  of  decomposition  measured  in  this  way 
depends  on  the  initial  amount  of  gas  as  well  as  on 
the  intensity  of  the  discharge,  whilst  for  pressures 
between  9  and  30  mm.  the  speed  of  rotation  also 
depends  on  the  intensity  of  the  discharge.  During 
the  first  few  seconds  the  apparent  volume  of  the 
discharge  rapidly  increases  and  the  speed  of  rotation 
rapidly  decreases.  R.  A.  Morton, 

Motion  of  slow  electrons  in  a  gas.  H.  Faxen 
and  J.  Holtsmark  (Z.  Physik,  1927,  45,  307—324). — 
On  the  assumption  that  the  rare  gases  can  be  con¬ 
sidered  as  possessing  a  symmetrical  central  electro¬ 
static  field,  the  motion  of  slow  electrons  through  these 
gases  has  been  calculated  by  Schrodingers  wave 
mechanics.  By  deriving  the  structure  of  xenon  from 
Thomas’  model  for  the  c cesium  ion  (this  vol.,  290)  a 
first  approximation  with  experiment  is  obtained. 

R,  W.  Lent. 

Effective  cross-section  of  the  noble  gases, 
argon,  neon,  helium,  against  slow  electrons.  E. 
B ruche  [with  (Frl.)  D.  Lilienthal  and  (Frl.)  K. 
Schrodter]  (Ann.  Physik,  1927,  [iv],  84,  279 — 291). 
—The  effective  cross-sections  of  argon,  neon,  and 
helium  have  been  very  carefully  determined  for 
various  electron  velocities.  The  neon  curve  falls  off 
steeply  with  decreasing  small  velocities.  The  relation 
between  cross-section  and  molecule  formation  is 
discussed.  R.  A.  Morton. 

Detection  of  unimolecular  ions  in  air,  and  the 
existence  of  forces  between  ions  and  gas  mole¬ 
cules.  W.  Busse  (Ann.  Physik,  1927,  [iv],  84, 
327- — 328). — Schilling’s  work  (this  vol.,  708)  makes 
certain  modifications  necessary  in  the  author’s  earlier 
views  on  the  role  of  water  vapour  in  ion  formation 
(this  vol.,  4).  R.  A.  Morton. 

Molecular  structure  and  relative  mobilities  of 
positive  and  negative  gaseous  ions,  L.  B.  Loeb 
and  A.  M.  Gravath  (Physical  Rev.,  1926,  [ii],  27, 
811—812). — The  mobility  of  the  positive  ion  in 
hydrogen  sulphide  is  0*61,  and  that  of  the  negative 
ion  0*55  cm. /sec.  per  volt/cm .  In  water  the  mobilities 
are  0*62  and  0*56,  respectively.  The  mobility  values 
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are  relative  to  air,  assuming  1-4  for  positive  and  1-8 
for  negative  ions  in  cm. /sec.  per  volt/em. 

A.  A.  Eldridge. 

Isotopes  of  calcium.  E.  K.  Plyler  (Science, 
1927,  65,  578 — 579). — The  selective  reflexion  of 
polarised  radiation  (about  6-5  jr)  shows  maxima  at 
6-36,  6-54,  and  .6- 62  g,  of  which  the  relative  intensities 
are  in  agreement  with  the  assumption  of  the  presence 
of  isotopes  of  mass  39,  40,  and  44  in  the  ratio 
0-2:1:  0-05.  A.  A.  Eldridge. 

Limit  of  accuracy  of  physico-chemical  at.  wt. 
determinations.  I.  Normal  molar  volume  and 
at.  wt.  of  nitrogen.  E.  Moles  (Z.  anorg.  Chem., 
1927,  167,  40 — 48). — A  method  is  developed  for  the 
calculation  of  at.  wt.  from  limiting  density  measure¬ 
ments.  The  normal  molar  volume  of  nitrogen, 
calculated  from  the  mean  of  accurate  density  determin¬ 
ations  given  in  the  literature,  is  22-4148+0-0007,  and 
the  at.  wt.  is  14-0082  ±0-0002.  H.  F.  Gdllbe. 

Density  and  at.  wt.  of  nitrogen,  E.  Moles  and 

J.  M.  Clavera  (Z.  anorg.  Chem.,  1927, 167,  49—66).— 
The  mean  density  of  nitrogen,  obtained  from  four 
different  sources,  is  1-25049 +0-00003  g./litre.  The 
most  probable  value  of  the  at.  wt.  is  14-0082+0-00042. 

H.  E.  Gillbe. 

At.  wt.  of  antimony  from  different  sources. 

K.  R.  Krisiinaswami  (J.C.S.,  1927,  2534—2539).— 
The  at.  wt.  of  antimony  has  been  determined  in 
samples  from  five  different  sources  by  the  method  of 
Willard  and  McAlpine  (A.,  1921,  ii,  405).  The  results 
range  from  121-744  to  121-754,  the  variation  being 
less  than  the  experimental  error.  C.  W.  Gibby. 

Isolation  of  protoactinium  (element  91).  A. 
Grosse  (Nature,  1927,  120,  621). — About  2  mg.  of 
protoactinium  oxide  has  been  isolated,  having  a 
half-value  period  of  2  x  104  years.  Thus,  for  each 
g.  of  radium  in  a  mineral  there  is  approx.  0-4  g.  of 
protoactinium.  A.  A.  Eldridge. 

Radioactive  products  present  in  the  atmo¬ 
sphere  of  Bombay.  S.  J.  Khambata  (Indian  J. 
Phys.,  1927,  2,  25 — 27).— The  amount  and  character 
of  the  active  deposit  collected  on  an  insulated  copper 
wire,  suspended  75  feet  above  the  ground  in  a  N.E. — 
S.W.  direction,  and  at  a  negative  potential  of  560 — 
590  volts,  have  been  determined  under  varying 
atmospheric  conditions  and  for  varying  lengths  of 
time.  An  average  of  56%  of  the  initial  activity  was 
due  to  the  active  deposit  of  thorium,  the  rest  being 
attributable  to  radium  deposit.  The  calculated  ratio 
of  the  number  of  atoms  of  radon  to  thoron  is  approxim¬ 
ately  3400 ;  this  is  in  agreement  with  several  other 
values  from  different  parts  of  the  world.  The 
greatest  amount  of  activity  was  found  in  May  with  a 
S.W.  wind.  Bright,  cloudless  days  gave  more  excited 
activity  than  dull,  cloudy  days,  and  windy  davs  than 
calm.  M.  S.  Burr. 

Existence  of  groups  of  atoms  of  radio-elements 
in  acid  solutions  and  on  surfaces  activated  by  the 
emanation.  (Mlle.)  C.  ChamiS  (Compt.  rend., 
1927,  185,  770 — 772). — Photographic  experiments 
have  shown  the  existence  of  groups  of  atoms  of 
radio-elements  in  acid  solutions,  and  on  surfaces 
activated  by  exposure  to  emanations  or  by  evapor¬ 


ation  of  acid  solutions.  Since  the  impressions  are 
always  the  same,  and  similar  to  those  obtained  with 
activated  mercury  (this  vol.,  605),  it  is  concluded  that 
during  activation  the  mercury  receives  aggregates  of 
atoms  -which  are  absorbed  by  it  without  dissociating 
into  individual  atoms,  J.  Grant. 

Mobility  of  the  actinium-/!  recoil  atom 
measured  by  the  cloud  method.  P.  I.  Deb  (Proc. 
Roy.  Soc.,  1927,  A,  116,  664— 6S2).— The  cloud 
method  has  been  used  to  measure  the  mobility  of 
individual  actinium-4  recoil  atoms  immediately  after 
they  have  reached  the  end  of  their  recoil  tracks  and 
during  an  interval  equal  to  the  life  of  an  atom.  The 
conditions  are  more  definite  than  those  in  Erikson’s 
experiments  (A.,  1925,  ii,  79),  since  the  recoil  atom, 
if  charged,  is  rapidly  removed  from  ions  of  the 
opposite  sign,  and  if  neutral,  both  positive  and 
negative  ions  are  rapidly  removed  from  its  neigh  bour- 
liood.  Photographs  of  four  main  types  of  grouped 
tracks  are  reproduced,  corresponding  with  the 

double  disintegration  aetinon -  actinium-4  — X 

actinium-A,  The  relative  positions  of  the  origins  of 
these  tracks  give  the  mobility  and,  in  some  cases, 
the  life  of  the  actinium -4  atom.  The  value  obtained 
for  the  mobility  agrees  with  that  usually  accepted, 
viz.  1-56  cm. /sec.  per  volt/cm.,  and  no  cases  were 
found  of  the  additional  mobility  4-35  found  by 
Erikson  for  recoil  from  an  active  source  ( loc .  cii.). 
The  method  gives  definite  evidence  that  some  of  the 
recoil  atoms  at  the  end  of  their  recoil  paths  are 
uncharged,  and  the  proportion  of  positively-charged 
atoms,  84%,  agrees  well  with  Briggs’  value  of  82%, 
found  for  thorium-4  and  radium-4  in  air  by  activity 
distribution  methods  (A.,  1925,  ii,  922).  The  mean 
life  of  47  actinium-4  atoms  is  found  to  be  1-8  xKH 
sec.  L.  L.  Bircuaishaw. 

Retardation  of  a-particles  by  matter.  S. 
Rosenblum  (Compt.  rend.,  1927,  185,  851—853).— 
A  continuation  of  the  author’s  experiments  (A.,  1926, 
879)  has  resulted  in  a  more  exact  numerical  expression 
for  the  retardation  of  a-particles  during  their  passage 
through  metals.  Experimental  constants  are  given 
for  a  number  of  metals;  alloys  obey  the  law  of 
additivity.  Within  certain  limits  the  field  of  force 
opposing  the  motion  of  the  a-particles  depends  on 
the  atomic  number  of  the  absorbing  substance. 

J.  Grant. 

Absorption  and  reduction  in  velocity  of  [3-rays 
on  their  passage  through  matter.  E.  Madgwick 
(Proc.  Camb.  Phil.  Soc.,  1927  ,  23,  970—981).— 
Bohr’s  theory  of  the  absorption  of  B-rays  has  been 
experimentally  tested  using  a  magnetic  deviation 
method.  There  is  a  close  parallelism  over  a  very 
wide  range  of  energies  between  the  theoretical  and 
experimental  results  which  lends  strong  support  to 
the  general  truth  of  the  theory.  Disparities  are 
discussed.  W.  E.  Downey. 

(3-Ray  spectrum  of  radium-73.  E.  Madgwick 
(Proc.  Camb.  Phil.  Soc.,  1927,  23,  982— 984).— The 
distribution  with  velocity  of  the  number  of  particles 
in  the  fi-ray  spectrum  of  radium-A  has  been  determined 
by  an  ionisation  method.  It  is  concluded  that  the 
particles  are  ejected  from  the  nucleus  with  velocities 
which  vary  continuously.  W.  E.  Downey. 
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Amount  of  energy  emitted  in  the  y-ray  form 
by  radium-15.  G.  H.  Aston  (Proe.  Cainb.  Phil. 
Soc.,  1927,  23,  935—941).—']  ’lie  energy  emitted  as 
y-rays  by  radium-15  has  been  determined  by  an  ionis¬ 
ation  method.  The  measurement  of  the  energy  was 
derived  from  that  of  radium-1?  and  radium-’O  by 
comparing  ionisations.  It  is  concluded  that  only  one 
y-ray  quantum  is  emitted  during  about  thirty  dis¬ 
integrations  of  radium-1?  atoms.  The  bearing  of  this 
on  the  (3-ray  emission  of  radium-15  is  discussed. 

W.  E.  Downey. 

Scintillation  spectra.  W.  Kutzner  (Z.  Physik, 
1927, 45, 343 — 349). — The  emission  spectra  of  standard 
preparations  of  zinc  sulphide  containing  copper, 
bismuth,  or  uranium  when  subjected  to  irradiation  by 
white  light,  to  a-particles  from  polonium  free  from 
radium -D+E,  and  to  friction  have  been  determined 
in  the  range  GG78 — 3888  A.  The  three  methods  of 
excitation  produce  different  but  characteristic  emis¬ 
sion.  It  is  thought  that  the  a-particle  emission  is  due 
to  ionisation.  It.  W.  Lunt. 

Series  number  and  decay  constants.  W.  A. 
Sokolov  (Z.  Physik,  1927,  45,  409— 415).— It  is 
shown  that  the  relation  between  the  radioactive  decay 
constant  A,  for  substances  emitting  a-particles,  and 
the  number  of  the  element  concerned  in  the  radio¬ 
active  series  n  can  be  expressed  in  the  form  log  X— 
An -fa,  where  k  is  constant  for  all  three  radioactive 
series,  and  a  a  constant  characteristic  of  each  series. 
A  similar  relationship  exists  for  the  decay  constants 
of  substances  emitting  |3-partieles.  R.  W.  Lent. 

Interpretation  of  the  masses  of  the  electron 
and  proton  in  the  five-dimensioned  universe.  A. 
Schidloe  (Compt.  rend.,  1927,  185,  889 — 891). — 
A  mathematical  paper  in  which  de  Broglie’s  geo¬ 
metrical  representation  of  the  electrical  charge  of  a 
material  point  in  a  five-dimensional  system  (J.  Phys. 
Radium,  1927,  [vi],  8,  65)  is  applied  to  the  proton 
and  electron,  and  equations  are  obtained  defining 
their  masses.  J.  Grant. 

Spinning  electron  and  the  structure  of  spectra. 

S.  Goudsmit  and  G.  E.  Uhlenbeck  (Physica,  1926, 
6, 273—290). — Theoretical.  Chemical  Abstracts. 

Fundamental  equation  of  quantum  chemistry. 

T.  de  Donder  (Compt.  rend.,  1927, 185,  698 — 700). — 
It  is  shown  mathematically  that  from  the  expression 
defining  an  Einsteiman  conception  of  gravity,  the 
equation  may  bo  deduced  for  the  quantisation  of 
molecular  systems  containing  any  number  of  points 
having  electric  mass,  and  producing  a  field  of  gravity 
g„S  (a, 8=1,  ...  4).  The  fundamental  equation  of 
quantum  chemistry  is  thus  obtained.  J.  Grant. 

Mutual  influence  of  two  hydrogen  atoms. 
S.  C.  Wang  (Physikal.  Z.,  1927,  28,  063—666).— 
It  is  shown  mathematically  that  the  mutual  potential 
energy  of  two  hydrogen  atoms  in  the  normal  state  and 
separated  by  a  distance  R  is  — 243e2a5/28R0,  a  being 
the  radius  of  the  first  Bohr  orbit  in  the  atom.  Assum¬ 
ing  two  dipoles  of  moment  g  and  polarisation  constants 
“>  the  mutual  potential  energy  is  — 2ag2/R6 ;  this  on  a 
quantum  basis  can  bo  connected  with  the  polarisation 
effect  of  two  atoms  with  an  electric  moment  g— 
Q'982e<z.  on  tho  classical  basis.  R.  A.  Morton. 


Spectrophotometry.  R.  W.  Ditchburn  (Proc. 
Comb.  Phil.  Soc.,  1927,  23,  959— 060).— For  wave¬ 
lengths  below  3200  A.  a  Lyman  type  of  hydrogen 
discharge  tube  forms  a  convenient  source  for  spectro¬ 
photometry.  Various  types  of  reducing  sectors  are 
discussed  and  it  is  concluded  that  the  radial -aperture 
sector  has  many  points  of  advantage  over  other  types. 

W.  E.  Downey. 

Absorption  measurement  in  the  ultra-violet  by 
photographic  photometry.  H.  Ley  and  F.  Vol- 
bert  (Z.  physikal.  Chcm.,  1927,  130,  308—322; 
cf.  A.,  1925,  ii,  78). — The  more  important  methods 
for  measuring  absorption  by  photographic  photo¬ 
metry  arc  described  and  criticised,  the  methods  being 
grouped  into  :  (1)  those  with  equal  times  of  exposure 
for  the  absorption  and  comparison  spectra,  (2)  those 
with  unequal  times  of  exposure,  and  (3)  those  involving 
the  use  of  the  rotating  sector.  The  advantages  of  the 
authors’  combination  of  Henri’s  method  and  Winther’s 
wire-gauge  method  are  discussed.  The  results 
obtained  from  absorption  measurements  with  potass¬ 
ium  nitrate  by  a  number  of  different  investigators 
using  different  methods  are  compared,  and  a  mean 
curve  is  constructed  which  might  be  used  as  a  reference 
curve  for  photographic-photometric  purposes. 

L.  L.  Bibcumshaw. 

Molecular  constants  derived  from  the  Swan 
bands.  J.  D.  Shea  and  R.  T.  Burge  (Physical  Rev., 
1926,  [ii],  27,  245— 246).— For  the  initial  state,  the 
rotation  energy  ( F )  in  wave-numbers  of  the  non¬ 
vibrating  molecule  is  1 -7541m2-— 6-911 X  10'8m4-f 
1*22 x  10'nm6,  where  m=A-e=A~(0-0989+ l-746x 
10~s&2),  k  being  a  half-integer,  and  representing  the 
resultant  molecular  momentum ;  hence  the  moment 
of  inertia  /0=15-792  x  10*40.  For  the  final  state 
l-6295m2-6-594x  10-6m4-f  1-73 X  ICHba0,  where 
(0-0741 +0-964X  10~°£2) ;  hence  I0=17-OOOX 
HP40.  It  is  suggested  that  the  molecule  HG'-CH 
may  be  the  emitter  of  tho  Swan  bands. 

A.  A.  Eldridge. 

Structure  of  the  ultra-violet  spectrum  of  the 
hydrogen  molecule.  G.  H.  Dieke  and  J.  J.  Hop- 
field  (Physical  Rev.,  1927,  [ii],  30,  400 — 417). — 
See  this  vol.,  89.  A.  A.  Eldridge. 

Rotational  distortion  of  multiplet  electronic 
states  in  hand  spectra.  E.  C.  Kemble  (Physical 
Rev,,  1927,  [ii],  30,  387 — 399). — Hund’s  theoretical 
interpretation  of  the  contracting  multiplet  type  band 
spectra  for  diatomic  molecules  is  given  quantitative 
form  for  the  doublet  case  and  for  the  extreme  com¬ 
ponents  of  higher  multiplicities.  The  theory  is 
applied  to  the  ultra-violet  doublet  OH  bands,  which 
are  interpreted  as  being  of  the  2S  — -X  ZP  type  with 
the  2P  doublet  inverted.  A.  A.  Eldridge. 

Fine  structure  and  electron  terms  in  hand 
spectra.  E.  Hulthen  (Z.  Physik,  1927,  45,  331 — 
336). — It  is  shown  that  the  order  of  magnitude  of  the 
fine  structure  in  band  spectra  of  the  types  2P — x2# 
and  2S — x2$  is  in  agreement  with  Hund’s  theory, 
and  that  a  simple  relationship  exists  between  the  -S 
term  and  the  transition  2P» — apt.  These  conclusions 
are  discussed  with  reference  to  the  combination 
between  the  atomic  and  molecular  spectra  of  elements 
of  the  second  group.  R.  W.  Lunt. 
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Combination  relation  in  the  3064  A.  OH  band. 
W.  W.  Watson  {Physical  Rev.,  1926,  [ii],  27,  246).— 
The  P,Q,R  combination  which  holds  for  any  normal 
band  is  not  satisfied  in  the  MgH  and  OH  bands. 
Now  measurements  havo  boon  made,  and  satellites 
of  the  Q  lines  havo  been  located  which,  when  com¬ 
bined  with  the  main  P  and  i?  lines,  give  the  required 
combination.  A.  A.  Eldridge. 

Intensities  of  the  lines  in  the  HC1  absorption 
hand  at  3-5  g.  I).  G.  Bourgin  and  E.  C.  Kemble 
(Physical  Rev.,  1926,  [ii],  27,  802). — Experimental 
results  are  in  harmony  with  the  theoretical  formula 
(ibid.,  1925,  [ii],  25,  1).  There  is  definite  evidence  of 
a  rotational  isotope  effect.  A.  A.  Eldridge. 

Shape  of  the  carbon  dioxide  molecule.  C. 

Schaefer  (Physikal.  Z.,  1927,  28,  667). — The  work 
of  Stark  and  Bliih  (this  vol.,  922)  on  a  linear  structure 
for  carbon  dioxide  is  criticised  on  the  grounds  that 
evidence  in  the  opposite  sense  {A.,  1926,  658)  is  not 
disproved.  R.  A.  Morton. 

Specific  heat  of  carbon  dioxide  and  the  form  of 
the  carbon  dioxide  molecule.  W.  H.  McCrea 
(Proc.  Carnb.  Phil.  Soc.,  1927,  23,  890—900).— 
Theoretical.  The  specific  heats  of  carbon  dioxide 
based  on  Dennison’s  (A.,  1926,  222)  and  Eueken’s 
(ibid.,  882)  models  have  been  calculated.  Neither 
model  is  found  to  be  entirely  satisfactory ;  a  further 
hypothesis  based  on  the  two  models  to  get  better 
agreement  between  the  calculated  and  observed 
specific  heats  is  suggested.  The  new  model  explains 
the  fine  structure  of  the  infra-red  absorption  bands 
better  than  Dennison’s.  W.  E.  Downey. 

Sodium  and  potassium  absorption  bands. 
W.  R.  Frrderickson  and  W.  W.  Watson  (Physical 
Rev.,  1927,  [ii],  30,  429 — 437). — The  band  heads  of 
the  systems  are  expressed  by  the  following  formulae  : 
green  Na2,  20301-62  +  (123-84n'  -  0-79n2)  - 
(157-57»"-0-57?i"2);  red  Na2,  v=15006-68+ 
(115-69?i.'—0-427n'2)  — (157-8  l?i"—0-538?&"2) ;  red  K„ : 
i'=15368-63+(74-58n'— 0-30n'2)  — (92-Oln-''— 

0-34»"2).  There  is  a  new  potassium  absorption  band 
system  situated  with  respect  to  the  first  doublet  in  the 
principal  series  of  potassium  as  is  the  red  sodium  band 
system  with  respect  to  the  sodium  D-lines.  Eine- 
structure  analysis  indicates  that  the  green  sodium  and 
near  red  potassium  bands  are  both  1S~1P  transitions. 
For  the  initial  absorption  state,  the  moment  of 
inertia  is  7-20  X 10~39  g.  cm.2  for  sodium  and  8*72  x 
10-33  g.  cm.2  for  potassium  molecules. 

A.  A.  Eldridge. 

Quantum  analysis  of  the  band  spectrum  of 
Alt)  (5200-^1650  A.).  W.  0.  Pomeroy  and  R.  T. 
Birge  (Physical  Rev.,  1926,  [ii],  27,  107). — The 
(0,0),  (1,0),  and  (0,1)  bands  of  the  blue  and  green 
group  have  been  analysed  according  to  the  quantum 
theory.  The  origin  of  the  (0,0)  band  is  at  v„a= 
20635-3,  and  the  limiting  values  of  the  moments  of 
inertia  for  initial  (emission)  and  final  states  arc 
(46-01  ±0-04)  X 10-40  and  (43-38±0-04)  x  IO-40, 
respectively.  A.  A.  Eldridge. 

Absorption  spectrum  of  dry  chlorine.  G. 
Iyornfeld  and  W.  Steiner  (Z.  Physik,  1927,  45, 
325 — 330). — The  convergence  wave-length  of  the 


band  spectrum  of  chlorine  has  been  examined  by  a 
grating  with  a  dispersion  of  2  A. /mm.  No  difference 
nothin  the  limit  of  experimental  error  could  be 
detected  between  damp  chlorine  and  the  gas  after- 
drying  by  careful  fractionation.  It  is  therefore  con¬ 
cluded  that  excited  and  normal  chlorine  atoms  always 
exist  in  chlorine  irradiated  with  blue  light,  and  that 
the  influence  of  water  vapour  on  the  reaction  between 
hydrogen  and  chlorine  must  bo  sought  in  other  stages 
of  the  reaction.  The  dryness  of  the  chlorine  examined 
was  evidenced  by  the  fact  that  it  did  not  react  with 
pure  hydrogen  in  blue  light.  For  3130  A.  the  quan¬ 
tum  efficiency  in  a  mixture  of  such  dry  chlorine  and 
hydrogen  diffused  through  palladium  is  6 — 7  molecules 
per  quantum.  R.  W.  Lunt. 

Ultra-violet  absorption  spectra  of  aqueous 
solutions  of  calcium,  strontium,  and  barium 
chlorides.  E.  Viterbi  (Gazzetta,  1927,  57,  615 — 
620). — The  work  of  Pool  (Z.  Physik,  1924,  29,  311) 
and  of  Getman  (A.,  1925,  ii,  837)  is  repeated,  using 
the  method  of  Henri,  with  highly  purified  salts; 
tables  of  the  molecular  absorption  coefficients,  and 
curves,  are  given  for  a  3-913Af -calcium  chloride,  a 
1  -S64j¥ -strontium  chloride,  and  a  Af-barium  chloride 
solution  in  a  thickness  of  15—50  to  500  mm.  Con¬ 
trary  to  the  results  of  Getman  (loc.  cit.),  each  salt  has 
a  selective  absorption  in  the  middle  ultra-violet,  with 
a  maximum  which  shifts  towards  the  extreme  ultra¬ 
violet  with  increasing  at.  wt.,  and  has  the  values 
2785,  2665,  and  2624  A.  for  the  respective  salts. 
There  are  also  broad  but  distinct  minima  at  2579, 
2550,  and  2359  A.  respectively.  The  absorption  band 
is  somewhat  indistinct  with  strontium,  but  lies  close 
to  that  of  calcium ;  that  of  barium  is  much  stronger, 
although  still  small.  E.  W.  Wignall. 

Quantum  analysis  of  the  rotational  energy  of 
certain  molecules.  R.  T.  Birge  (Physical  Rev., 
1926,  [ii],  27,  245). — Higher  order  terms  of  the 
rotational  energy  function  are  calculated  for  CuH. 

A.  A.  Eldridge. 

Absorption  spectra  of  borax  glasses  coloured 
with  copper  salts.  P.  Lasarev  and  V.  Lazarev 
(Compt.  rend.,  1927, 185,  855 — 856). — The  absorption 
spectra  between  the  wave-lengths  470  and  590  (41  of 
glasses  prepared  by  fusion  of  borax  with  a  small 
quantity  of  a  copper  salt  differ  from  those  of  solutions 
of  copper  sulphate.  Annealing  the  glasses  destroys 
their  temper,  but  does  not  alter  then-  absorption 
spectra.  J.  Grant. 

Series  of  emission  and  absorption  bands  in  the- 

mercury  spectrum.  (Lord)  Rayleigh  (Proc. 
Roy.  Soc.,  1927,  A,  116,  702—719 ;  cf.  this  vol., 
496). — An  improved  method  is  described  for  the 
study  of  absorption  bands  in  the  mercury  spectrum, 
using  a  silica  discharge  tube,  containing  hydrogen  at 
2-5  mm.  pressure,  as  the  source,  and  an  electrically- 
heated  silica  absorption  tube,  of  length  varying  from  45- 
to  178  cm.  In  the  less  refrangible  region  (3000 — 2600- 
A.),  the  wave-lengths  and  frequencies  of  42  emission 
bands  and  48  absorption  bands  are  given.  The  initial 
spacing  of  the  observed  emission  bands  is  250  cm.”1! 
the  point  of  convergence  is  found  by  extrapolation  to- 
be  near  the  resonance  line  2537  A.  Both  the  emission 
and  absorption  bands  are  diffuse  and  symmetrical.- 
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without  heads.  The  initial  spacing  of  the  absorption 
bands  is  148  cm."1;  the  convergence  point,  found  by 
extrapolation,  is  abou 1 2645  A .  The  two  band  systems 
appear  to  be  coincident  over  a  part  of  the  range, 
2734 — 2696  A.,  for  seven  or  eight  periods,  but  beyond 
this  range  the  absorption  bands  are  more  closely 
spaced  than  the  emission  bands  in  the  long  wave¬ 
length  side,  and  vice  versa  on  the  side  of  short  waves. 
Since  no  uniform  shift  on  the  scale  of  frequencies 
could  bring  the  two  series  into  coincidence,  it  has  not 
been  found  possible  to  apply  the  quantum  theory  to 
their  classification.  In  the  more  refrangible  region 
(2350—22901.),  a  series  of  symmetrical  emission  bands 
has  been  observed,  which  has  been  resolved  for  a 
short  distance  from  2345  A.  These  merge  into  an 
apparently  continuous  spectrum  which  stops  abruptly 
at  the  forbidden  line  2270  A.  A  series  of  four  bands 
which  are  nearly  the  counterpart  of  the  first  four 
emission  bands  has  been  observed  in  absorption,  and 
in  part  superposed  on  this  structure  is  a  much  finer 
one,  of  which  48  bands  have  been  observed.  The 
bands  are  of  the  normal  type  with  heads,  and  are 
definitely  degraded  to  the  red.  The  initial  spacing 
is  only  18  cm.-1  The  convergence  point,  found  by 
two  alternative  methods  of  extrapolation  to  be  2264 
or  2222,  probably  represents  dissociation  into  a  neutral 
atom  and  one  excited  to  the  13P2  metastable  state. 

L.  L.  Bircumsiiaw. 

Depolarisation  of  light  by  dispersed  systems. 
6.  I.  Pokrowski  (Z.  Physik,  1927,  45,  135 — 139). — 
Prom  a  consideration  of  the  maximum  and  minimum 
polarisation  characteristic  of  mercuric  sulphide, 
cadmium  sulphide,  sulphur,  arsenic  green,  madder, 
and  ultramarine  dispersed  in  water  with  that  of 
water  dispersed  in  air,  it  is  concluded  that :  (i)  the 
polarisation  in  coarsely-dispersed  systems  is  less  than 
that  anticipated  by  theory,  (ii)  this  diminution  is 
specific  to  the  nature  of  the  disperse  phase  and  is 
also  due  to  the  irregular  size  of  the  particles,  (iii)  in 
high  concentrations  multiple  scattering  produces 
depolarisation.  R.  W.  Lunt. 

Spectroscopic  investigation  of  acetylene, 
methane,  and  ethylene.  P.  C.  McDonald  (Physical 
Rev.,  1926,  [ii],  27,  246). — Although  no  bands  have 
been  observed  which  can  be  definitely  ascribed  to  the 
complete  molecules,  a  new  band  spectrum  (three 
bands,  degraded  towards  the  red,  with  heads  at  2263, 
2367,  and  2395  A.)  has  been  observed  when  methane, 
in  a  Wood  tube,  at  a  pressure  of  2  mm.,  is  excited  by 
a  violent  disruptive  discharge.  A.  A.  Eldridge. 

Interference  method  for  determining  the 
anomalous  absorption  of  concentrated  solutions. 
E-  Adinolfi  (Rend.  Accad.  Sci.  fis.  mat.  Napoli, 
[iii],  32,  189 — 193). — Improvements  in  the  technique 
for  determining  the  anomalous  absorption  of  con¬ 
centrated  solutions  by  interference  methods  are 
described;  data  obtained  with  a  solution  of  fuchsin 
in  ethyl  alcohol  are  discussed  to  illustrate  the  method. 

R.  W.  Lunt. 

Absorption  bands  of  ergosterol  and  vitamin-/?. 
I-  M,  Heilbron,  E.  D.  Kamm,  and  R.  A.  Morton 
(Nature,  1927,  120,  617 — 618). — Explanatory,  and 
polemical  against  Rosenheim  and  Webster  (Lancet, 
1927,  Sept.  17).  Further,  for  the  concentration  em¬ 


ployed  by  those  authors  the  persistence  of  the  247  pa 
band  is  constant  over  a  long  period ;  irradiation  behind 
“  vitaglass  ”  screens  does  not  effect  the  expected 

increase  in  vitamin  concentration.  A.  A.  Eldridge. 

Various  spectrochemical  observations.  K.  von 
Auwers  (Ber.,  1927,  60,  [B],  2122— 2142).— Optical 
comparison  of  the  furazans  with  the  furoxans  indicates 

the  improbability  of  the  constitution  N<*q^  ^ "  ^>0 

for  the  latter,  but  leaves  open  the  choice  between 

— N 

0<y>0.  The 

carbylamines  have  higher  molecular  indices  of 
refraction  and  dispersion  than  the  corresponding 
nitriles  and  are  therefore  to  be  regarded  as  more 
unsaturated  substances.  The  differences,  however, 
are  comparatively  slight  and  it  appears  unlikely  that 
the  carbylamines  contain  a  true  bivalent  carbon 
atom  in  which  two  valencies  are  completely  unsatis¬ 
fied.  Comparison  of  the  optical  behaviour  of  s-  and 
rt-s-phthalyl  chlorides  shows  that  the  refractive  and 
dispersive  powers  of  the  asymmetric  isomeride  which 
contains  only  one  active  conjugation  are  little  lower 
than  those  of  the  normal  chloride  with  its  two  active 
conjugations.  The  exaltation  of  the  refractive  index 
of  quinones  is  such  that  the  presence  of  a  true  benz- 
enoid  derivative  is  improbable  even  if  it  is  admitted 
that  the  presence  of  a  peroxide  linking  of  the  oxygen 
atoms  somewhat  enhances  the  refraction.  Contrary 
to  Levy  (Diss.,  Frankfurt,  1920),  the  optical  behaviour 
of  etliylated  hydrindenes  is  exactly  comparable  with 
that  of  similarly  constituted  benzenoid  hydrocarbons 
except  that  the  exaltations  are  generally  lower,  due 
to  the  presence  of  a  jm-diethyl  group.  Chloroformic 
esters  appear  to  be  constituted  normally. 

The  following  data,  among  others,  are  recorded  : 
dimethylfurazan,  d'p  1-0528,  1-42829 ;  dimethyl- 

furoxan,  d'P  1-1896,  n[Je8  1-48599 ;  methylcarbimide, 
d'p  0-7337,  n]£  1-34393;  ethylearbimide,  d'P  0-7425, 
n\j£  1-36321 ;  phenylcarbimide,  d\n  0-9823, 
1-52828;  acetonitrile,  d2p  0-7781,  1-34186; 

propionitrile,  eff'8  0-7758,  np  1-36368 ;  w-butyro- 
nitnle,  d'p2  0-7951,  n\f2  1-38588;  n-valeronitrile, 
d'* 9  0-8018,  1-39715;  ssovaleronitrile,  4  0-7925, 

nu*  1-39179;  toluquinone,  1-0830,  1-51108; 

m-xyloquinone,  df1  1-0479,  n7p‘  1-50740;  thymo- 

quinone,  dp  0-9727,  nf,?  1-48250;  (3-methyl-A®- 

pentenal,  d'P  0-8588,  1-45132;  fi-methyl-A°- 

buten-y-one,  dp  0-8505,  1-42251 ;  A1-menthen- 

one,  d'p"  0-9376;  n'p  1-48678;  ethyl  isophorone- 
carboxylate,  d'p"  1-0342,  «}“*  1-48126;  ethyl  a-o- 
formylphenoxypropionate,  d'p5  1-1372,  1-51746; 

o-isobutyryl-s-m-xylenyl  methyl  ether,  d'p  1-0116, 
m] [e7  1-51823;  o-Az-pentenoylphenyl  methyl  ether, 
dp  1-0525,  n'P  1-53903;  p-p'-methylehalkone,  dlp 8 
1-0258,  Wj®58  1-61715;  a-p'-methylchalkone, 
1-0317,  n'P  1-61905;  ethyl  a-methylbenzoyl acetate, 
d'P  1-0895,  1-51355;  ethyl  o-methoxybenzoyl- 

acetate,  d'P  1-1634,  1-53968;  furfurylidene- 

acetone,  df  1-0496,  1-58197 ;  ethyl  furfurylidene- 

methyl  ketone,  d'ri  1-0823,  n]rl  1-59047 ;  ethyl  a-fur- 
furylidene-ethyl  ketone,  1-0573,  1-57593; 

furfurylidenepinacolin,  d'P  1-0088,  n\p  1-55263; 
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difurfurylidene-y-methylcycZohexanone,  df0'1  1-1181, 
1-68812;  a-bromoisocrotonic  acid,  d?1  1-5809, 
nu]  1-48546;  ap-dibromocrotonic  acid,  df0'1  1-9963, 
n1!ol  1-53522;  ethyl  a-ci/cZohcxylidenepropionate, 
df  0-9989,  1-48483;  ethyl  4- h ydro xy -m- tol u a t e , 

df1  1-1035,  nJl,1  1-52123;  2  : 2-diethylhydrindene, 

df'4  0-9205,  nfu  1-51820;  2:2:  5-triethylhydrindene, 
df1  0-9178,  ?tlfo  1-51473 ;  2:2:5: 6-tetraethyl- 

hydrindene,  df™  0-9246,  n’jf  1-51998;  2  :  2  :  4  :  5  :  6- 
pentaethylhydrindene,  df'1  0-9234,  1-52115; 

2  :  2  :  4  :  5  :  6  :  7-hexaethylhydrindene,  df  3  0-9263, 
1-52265;  phcnlieptamethylene,  df-  0-9683, 
njf?  1-54856;  3-ethyl-4-2Sopropyltoluene,  df1  0-8756, 
1-50227 ;  methyl  chloroformate,  df 1-2240, 
1-38882 ;  ethyl  chloroformate,  df™  1-1418, 
n},,03  1-39861 ;  isobutyl  chloroformate,  df':  1-0425, 
nf{e  1-40711;  isoamyl  chloroformate,  d150  1-0321, 
nHo°  1-41916;  0-bcnzoate  of  ethyl  benzoylmalonatc 
(“  ethyl  dibenzoylmalonate  ”),df 3  1-1129, 1-52818. 

H.  Wren. 

Spectrochemical  studies  of  hydroxyazo-com- 
pounds.  V.  T.  Uemura  and  S.  Tabei  (Bull.  Chem. 
Soc.  Japan,  1927,  2,  249 — 257 ;  cf .  this  vol.,  1006). — 
The  absorption  spectra  of  neutral  and  alkaline  solu¬ 
tions  of  the  azo-dyes  from  the  three  tolui dines  with 
phenol  and  with  resorcinol,  and  from  aniline  and  the 
mononitroanilines  with  certain  cresols  have  been  in¬ 
vestigated  and  the  results  correlated  with  the  struc¬ 
ture  of  the  compounds.  In  neutral  and  alkaline 
solutions  tho  substances  exist  in  A-  and  12-forms, 
respectively.  The  previously  recorded,  hyperchromic 
influence  of  the  methyl  group  on  a  previously  non- 
methylated  compound  is  confirmed.  Hydroxyl  and 
nitro-groups  exert  a  maximum  effect  on  the  absorption 
when  in  the  p-position  with  respect  to  the  azo-group. 
Except  when  the  hydroxyl  group  occupies  an  exposi¬ 
tion  with  regard  to  the  azo-group,  when  there  are 
two  bands,  only  one  band  is  shown  by  the  absorption 
curves.  J.  S.  Carter. 

Fluorescence  and  absorption  spectra  of  iodine. 
F.  W.  Loomis  (Physical  Rev.,  1926,  fii],  27,  802).— 
Mecke’s  four  series  without  linear  terras  in  Wood’s 
spectrum  of  fluorescent  iodine  are  due  to  four  lines 
of  the  band  (26,  0).  Values  are  obtained  as  follows  : 
B0"  =0-03835,  R'=0-02480  cm."1;  J0=7-21±0-03x 
10-36  The  absolute  values  of  m  are  half -integral. 
Lines  of  Mecke’s  series  II  belong  alternately  to  the  P 
and  S  branches  of  band  (27,  0).  A.  A.  Eldridoe. 

Application  of  the  spectrography  of  fluores¬ 
cence  to  the  examination  of  powdered  alkaloids. 

A.  And  ant  (Compt.  rend.,  1927, 185, 713— 715).— The 
author  has  applied  his  method  (this  vol.,  538)  to  the 
spectrographical  examination  of  the  fluorescence  pro¬ 
duced  from  small  quantities  of  powdered  alkaloids 

excited  by  the  rays  of  the  mercury  arc.  The  spectro¬ 
grams  obtained  indicate  the  degree  of  purity  of  the 
sample,  each  pure  alkaloid  having  a  characteristic 

fluorescence  spectrum  for  a  particular  exciting  radi¬ 
ation.  The  differences  between  the  spectra  produced 
by  the  various  alkaloids  aro  most  marked  when 
exciting  rays  of  short  wave-lengths  are  used. 

J.  Grant. 

Luminescence  produced  by  bombarding 
solidified  gases  with  electric  rays  at  the  tem¬ 


perature  of  liquid  helium.  L.  Vegard  and  W.  H. 
Keesom  (Proc.  K.  Akad.  Wctensch.  Amsterdam,  1927, 
30,  514—520).  — An  improved  form  of  the  apparatus 
originally  used  for  the  investigation  of  the  luminescence 
of  solidified  gases,  under  the  action  of  cathode  and 
canal  rays  (Vegard,  Onncs,  and  Keesom,  A.,  1925,  ii, 
474),  is  described.  In  an  attempt  to  obtain  a  spectro¬ 
gram  of  tho  luminescence  of  solidified  hydrogen,  pro¬ 
duced  by  swift  cathode  rays,  no  impression  was 
obtained  on  the  photographic  plate,  in  spite  of  the 
intensity  of  the  source  of  light.  Hence,  if  any  line 
spectrum  is  obtained  in  this  way,  it  must  be  extremely 
faint  compared  with  the  continuous  spectrum.  Under 
the  bombarding  action  of  hydrogen  canal  rays,  with 
velocities  corresponding  with  a  parallel  spark  gap  of 
3  mm.,  the  total  intensity  of  luminescence  is  smaller 
than  for  the  swift  cathode  rays,  but  the  spectrogram 
shows  a  well-marked  line  spectrum  of  which  the  strong 
lines  belong  to  the  Balmer  series.  A  number  of  faint 
lines  between  these  appear  to  belong  to  the  ordinary 
second  hydrogen  spectrum,  but  some  may  be  lines 
characteristic  of  the  solid  state.  The  luminescence  of 
solid  nitrogen,  produced  by  canal  rays  at  the  tem¬ 
perature  of  liquid  helium,  has  also  been  examined. 
The  four  bands  Nv  N2,  Ns,  and  N4,  and  also  a  diffuse 
band  series,  A,  previously  found  at  the  temperature 
of  liquid  hydrogen  (A.,  1926,  660),  were  reproduced, 
but  with  a  different  intensity  distribution.  In  addi¬ 
tion,  some  new  lines,  e.g.,  6004,  5766,  3870,  and 
3849  A.,  were  observed.  Some  of  these  appear  to 
belong  to  the  positive  band  spectrum  of  nitrogen. 

M.  S.  Burr. 

Mechanism  of  chemiluminescence  reactions  in 
gases.  V.  Kondratbev  (Z.  Physik,  4-5,  67 — 82). — 
The  radiation  emitted  when  potassium  vapour  inter¬ 
acts  with  that  of  mercuric  chloride  has  been  examined. 
At  temperatures  above  350°  potassium  lines  alone  aro 
emitted  from  the  apparently  homogeneous  region  in 
which  the  gases  interact;  as  the  temperature  is 
diminished  to  200 — 250°  a  bluish-violet  glow  appears 
on  the  walls  of  the  containing  vessel  in  the  neigh¬ 
bourhood  of  the  reaction  zone.  These  two  pheno¬ 
mena  are  thought  to  correspond  with  two  independent 
reactions,  the  latter  taking  place  on  the  surface  of  the 
containing  vessel.  The  following  scheme  is  suggested 
to  explain  the  mechanism  of  reaction  :  (1)  HgCh  r 
K=Hg+KCl+CI,  (2)  C1+K=KC1*,  and  (3)  KC1*+ 
K=KCI-j-K'.  From  an  analysis  of  the  velocity  of 
reaction  in  terms  of  tho  velocity  constants  of  reactions 
(1)  and  (2),  and  of  the  diffusion  coefficients  of  K, 
HgCl,  and  Cl  at  the  measured  temperature,  an  expres¬ 
sion  is  obtained  for  the  length  of  tho  luminous  reaction 
zone  as  a  function  of  temperature  which  is  in  agree¬ 
ment  with  experiment.  Since  the  light  emitted  by 
the  surface  reaction  contains  a  number  of  bands 
identical  with  those  of  mercuric  chloride,  it  is  thought 
that  this  is  due  to  monatomic  potassium  vapour 
reacting  with  solid  mercuric  chloride  forming  solid 
potassium  chloride  and  an  activated  HgCl  molecule. 
This  hypothesis  leads  to  a  value  for  the  thickness  of 
the  luminous  layer,  derived  from  the  life  of  an  excited 
HgCl  molecule  and  its  mean  velocity  of  thermal 
agitation,  of  2-5  X  10~2  mm.,  in  satisfactory  agreement 
with  experiment.  Similar  phenomena  have  been 
observed  in  the  interaction  of  sodium  and  of  potassium 
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vapours  with  mercuric  bromide  and  iodido  and  with 
cadmium  chloride.  R.  W,  Lent. 

Quantitative  study  of  the  luminescence  of 
mercury  vapour  excited  by  electronic  shock.  P. 
Bricout  (Compb.  rend.,  1927,  185,  707— 709).— A 
rapid  and  convenient  method  is  described  for  the 
determination  of  the  relationship  between  the  intensity 
of  the  radiation  emitted  by  mercury  vapour  and  the 
speed  of  the  exciting  electrons,  for  wave-lengths  less 
than  4000  A.  A  heated  carbon  filament  is  the  source 
of  electrons,  and  the  excited  radiations  pass  through 
a  quartz  window  and  are  registered  spectrographically. 
The  densities  of  the  photographs  obtamed  are  com¬ 
pared  with  those  from  sources  of  ultra-violet  light  of 
known  intensities.  An  accuracy  of  about  5%  is 
obtainable  if  corrections  are  applied  for  the  variations 
in  the  initial  speeds  of  the  electrons,  the  effect  of  the 
spatial  charge  (this  vol.,  85),  variations  in  the  density 
of  the  vapour,  and  the  diminution  in  transparency 
of  the  quartz  window  owing  to  the  deposition  of 
carbon  (from  the  filament)  and  droplets  of  mercury. 

J.  Grant. 

Quantitative  study  of  the  luminescence  of  mer¬ 
cury  vapour  excited  by  electronic  shock.  P. 
Bricout  (Compt,  rend.,  1927,  185,  846 — 849).— A 
formula  for  the  function  of  excitation  is  deduced 
assuming  it  to  be  the  product  of  the  probability  of 
shock,  which  depends  on  the  initial  speed  and  position 
of  the  electron,  and  the  probability  of  the  transfer 
of  the  optical  electron  from  one  orbit  to  another,  as  a 
result  of  collision  with  an  electron  of  given  initial 
speed.  It  is  f---CIUWU]U~~l,  where  C,  Uv  and 
U  are  a  constant,  the  resonance  potential,  and  the 
potential  of  the  exciting  electron,  respectively.  The 
rule  agrees  with  experiments  with  the  resonance 
radiation  of  mercury  2536  (preceding  abstract)  and 
with  Dauvillier’s  results  for  the  distribution  of  energy 
in  the  continuous  M-ray  spectrum.  It  is  therefore 
suggested  as  general  for  all  radiations  excited  by  the 
passage  of  electrons  from  a  basic  orbit  at  a  speed 
insufficient  to  produce  ionisation.  J.  Grant. 

Lattice  constant  of  calcium  sulphide-  and 
strontium  sulphide-samarium  mixed  phosphors . 
E.  Rumen  (Ann.  Physik,  1927,  [iv],  84,  313—322).— 
By  means  of  DebyeG3cherrer  photographs  it  is  shown 
that  the  transition  between  pure  calcium  sulphide- 
samarium  phosphor  and  pure  strontium  sulphide- 
samarium  phosphor  is  perfectly  continuous  as  far  as 
lattice  constants  are  concerned.  The  lattice  constant 
increases  gradually  until  the  strontium  sulphide  con¬ 
tent  has  risen  from  zero  to  30%  and  much  more 
rapidly  in  the  range  40 — 100%  SrS.  Similar  changes 
occur  with  the  phosphorescence  emission  of  mixed 
phosphors.  R.  A.  Morton. 

Emission  from  phosphors.  I.  Behaviour  of 
samarium  in  sulphides  and  sulphates.  R. 
Tomaschek  (Ann.  Physik,  1927,  [iv],  84,  329—383; 
cf.  A.,  1925,  ii,  12,  354). — The  banded  emission  spectra 
of  samarium  phosphors  have  been  measured  and 
tabulated.  Sulphide  phosphors  containing  magnes- 
nirn,  calcium,  barium,  strontium,  or  zinc  sulphide 
show  three  band  systems  in  the  region  5500 — 6800  A., 
aud  in  each  case  the  fine  structure  is  more  easily 
obtainable  at  —150°  than  at  20°.  Observations  on 


calcium  sulphide-samarium  phosphors  at  300°  and 
20°  show  that  rise  of  temperature  not  only  alters  the 
relative  intensities  of  the  bands,  but  also  affects 
the  relative  intensities  of  fine-structure  components 
within  a  band.  A  distinct  broadening  is  noticed  for 
the  line  emission.  The  influence  of  changes  in  the 
mode  of  preparation  affecting  the  dielectric  constant 
of  a  given  phosphor  has  been  investigated  in  relation 
to  the  phosphorescence  phenomenon. 

Similar  measurements  have  beon  carried  out  on 
sulphate  phosphors  in  which  the  samarium  is  present 
with  the  sulphate  of  an  alkali  or  allcaline-earth  metal, 
or  of  magnesium,  zinc,  cadmium,  aluminium,  and 
lanthanum .  R.  A.  Morton. 

Absorption  spectra  of  phosphors  produced  by 
the  addition  of  lead  and  thallium  to  halides  of  the 
alkali  metals.  R.  Hilsch  (Z.  Physik,  1927,  44, 
860 — 870). — The  absorption  coefficients  of  the  alkali 
halides  containing  0T — 0-01%  of  lead  or  thallium 
(as  nitrate  or  chloride)  have  been  determined  in  the 
range  3200 — -1800  A.  In  all  cases  the  maxima  of 
absorption  are  shifted  by  the  addition  of  lead  or 
thallium  towards  the  red  to  the  extent  of  from  180 
to  300  A.  R.  W.  Lunt. 

Absorption  spectra  of  alkali  halide  phosphors 
containing  silver  and  copper.  A.  Smakula  (Z. 
Physik,  1927,  46,  1—12  ;  cf.  this  vol.,  917).— The  in¬ 
fluence  of  the  addition  of  0-2 — 1-0%  of  silver  or  copper 
as  chloride  on  the  absorption  of  the  halides  of  sodium 
and  potassium  has  been  investigated  from  observ¬ 
ations  of  the  extinction  coefficient  of  the  substances 
produced  in  the  range  2000 — 4000  A.  The  following 
cases  have  been  examined  and  the  data  cited  refer 
to  the  absorption  maxima  to  which  the  excitation  of 
phosphorescence  can  be  traced,  and  the  half  width 
in  A.  of  these  respectively :  sodium  chloride-silver 
2100,  100;  sodium  bromide-silver  2190,  100;  sodium 
chloride-copper  2550,  300;  sodium  bromide-copper 
2590,  300 ;  potassium  chloride-copper  2650,  400 ;  and 
potassium  bromide-copper  2650,  300.  In  the  same 
range  the  extinction  coefficients  of  pure  sodium 
bromide,  potassium  iodide,  99%  potassium  chloride 

—  1%  potassium  iodide,  and  85%  sodium  chloride 

—  15%  silver  chloride  are  sensibly  zero  at  2200,  2100, 
3000,  2500  A.,  respectively.  At  shorter  wave-lengths 
rapidly  increasing  absorption  characterises  these  sub¬ 
stances,  and  the  data  show  that  the  absorption  due 
to  silver  chloride  commences  at  a  wave-length  less 
than  2500  A.  In  potassium  chloride  and  bromide  the 
presence  of  silver  ions  produces  practically  no  devi¬ 
ation  from  the  normal  continuous  absorption.  The 
width  of  the  absorption  bands  produced  by  the 
addition  of  copper  is  considerably  greater  than  those 
duo  to  lead  and  thallium ;  for  the  chlorides  the  curves 
indicated  the  existence  of  second  maxima  between 
those  recorded  and  the  wave-lengths  at  which  they 
normally  commence  to  exhibit  absorption  (sodium 
chloride  1700,  potassium  chloride  1810  A.).  These 
two  bands  are  thought  to  be  due  to  (a)  the  formation 
of  mixed  crystals  and  ( b )  the  distortion  of  the  alkali 
chloride  grating  by  copper  ions,  which  is  smaller  with 
sodiuru  chloride.  The  extinction  coefficients  of  the 
bands  produced  by  the  addition  of  copper  are 
approximately  proportional  to  the  copper  concen- 
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trations,  and  similarly  those  produced  by  the  addition 
of  silver  either  as  chloride  or  nitrate  to  sodium  chloride 
are  approximately  proportional  to  the  silver  con¬ 
centrations,  R.  W.  Bunt. 

Dielectric  constant  of  helium  and  oxygen,  in  a 
magnetic  field.  B.  B.  Weatherby  and  A.  Wolf 
(Physical  Rev.,  1926,  fii],  27,  252).— For  helium 
(20  cm.  pressure),  air  (76  cm,),  and  oxygen  (76  cm.) 
at  the  ordinary  temperature  there  is  no  change  in 
the  dielectric  constant  on  exposure  to  an  electric 
field  (5000 — 10,000  volts/cm.)  parallel  or  normal  to  a 
magnetic  field  (8000 — 10,000  gauss). 

A.  A.  Eldridge. 

Dielectric  constant  for  very  dilute  solutions 
of  electrolytes.  A.  Dettbner  (Ann.  Physik,  1927, 
[iv],  84,  429 — 456). — A  new  technique,  based  on  the 
application  of  a  new  short-wave  generator  devised  by 
Hollmann  to  the  first  Drudo  method,  has  been 
developed  so  as  to  ensure  values  accurate  to  0-1%  in 
pure  water  and  0-2 — 0-3%  in  solutions  up  to  a  maxi¬ 
mum  strength  of  0-005AT.  The  method  is  discussed 
critically  and  results  on  solutions  of  sucrose,  sodium 
chloride,  and  copper  sulphate  are  detailed.  The  work 
of  Hollmann  and  Zahn  (A.,  1926,  778;  this  voh, 
7)  is  in  agreement,  but  that  of  Sack  (this  voh,  409) 
is  not  in  agreement  with  that  of  the  author. 

R.  A.  Morton. 

Optical  constants  of  single-crystal  bismuth. 
L.  H.  Rowse  (Physical  Rev.,  1926,  [ii],  27,  247}.— 
The  index  of  refraction  rises  from  1-05  at  470  to 
1-55  at  670  «iu,  whilst  the  extinction  modulus  rises 
from  2-7  to  3-6.  A.  A.  Eldridge. 

Relation  between  refractive  index  and  density. 
D.  Burnett  (Proe.  Camb.  Phil.  Soc.,  1927,  23, 
907—911). — Theoretical.  The  formula  proposed  by 
Macdonald  (Proc,  Roy.  Soc.,  1926,  A,  113,  237)  for 
the  dependence  of  the  refractive  index  of  a  medium 
on  its  density  has  been  examined  for  water,  alcohol, 
aniline,  benzene,  and  ethyl  ether.  The  formula 
gives  as  satisfactory  an  agreement  with  experiment 
as  that  of  Lorenz  and  Lorentz  in  most  cases  and 
occasionally  a  better.  W.  E.  Downey. 

Natural  rotatory  dispersion  of  molybdomalic 
complexes.  E.  Darmois  and  R.  Descamps  (Compt. 
rend.,  1927, 185,  705 — 706).— The  rotatory  dispersions 
of  solutions  of  complex  molybdomalates  of  the 
types  [ 4 M o 0 , , 2 C4 H .  0 5 ] ( N H 4 ) 4  -f -  5 H2 0  (dextro-)  and 
[M o 0 ;i , 2 C4 H 5 O s ] K 2+2 H2 O  (lsvo-)  have  been  meas¬ 
ured  for  wave-lengths  between  5780  and  3655  A. 
The  dispersion  is  least  for  the  laevo-salt,  and  in  each 
ease  [s]  may  he  expressed  by  a  formula  of  the  type 
[a]=-4/(A2 — l2j )+B/(\2 — A22).  Since  the  values  of 

are  in  the  region  of  the  rav  3655  A.,  it  is  probable 
that  the  condition  of  negligible  absorption  assumed 
for  the  purposes  of  the  formula  does  not  hold  exactly 
for  this  ray,  a  supposition  supported  by  the  results. 

J.  Grant. 

Molecular  arrangement  of  uniaxial  optically 
active  crystals.  W.  G.  Burgers  (Proc.  Roy.  Soc., 
1927,  A,  116,  553 — 585). — With  the  object  of  deter¬ 
mining  whether  optical  activity  must  be  ascribed  to 
pseudo -symmetrical  intergrowths  of  biaxial  lamellae 
or  to  special  arrangements  of  the  atoms  within  the 
unit  cells,  X-ray  examinations  have  been  made  of 


2/2>a*2uv4» 

The  dimensions  of  the 


the  following 
d-potassiurn  rhodium 
sodium  metaperiodate 
diamine  sulphate,  C2H4( 
carbonate,  (CN3H5)2,H2C0 
unit  cells  and  the  corresponding  space-groups  were 
determined  chiefly  by  means  of  20°-oscillation  photo¬ 
graphs  about  various  crystallographic  directions, 
Laue  photographs  being  taken  to  confirm  the  crystal 
symmetry.  For  d-potassium  rhodium  oxalate,  the 
space-group  is  Jl34  (or  Z>36),  the  dimensions  of  the 


hexagonal  unit  cell,  a=ll-28 
number  of  groups  of  K2[Rh(C20.)o]JL0  per  unit  cell 
is  6,  and  this  group  possesses  no  plane  of  symmetry. 
For  sodium  metaperiodate,  the  space-group  is  C3*, 
the  dimensions  of  the  orthohexagonal  unit  cell, 
a=10-38,  6=6-00,  c— 13-13  A.,  the  length  of  the  edge 
of  the  rhombohedral  unit  cell,  a'= 5-58  A.,  the  rhom- 
bohedral  angle  a =65°  1';  there  are  six  (NaI04,3H20) 
groups  in  the  orthohexagonal  cell,  one  in  the  rhom¬ 
bohedral  cell,  and  the  group  has  an  axis  of  threefold 
symmetry.  For  ethylenediamine  sulphate,  the  space- 
group  is  X>44  (or  D48),  a=5-96,  c— 17-99  A.,  there  arc 
4  molecules  in  the  unit  cell,  and  the  molecule  possesses 
an  axis  of  twofold  symmetry.  For  guanidine 
carbonate,  the  space-group  is  Z>44  (or  Z)48),  a=6-95, 
c=  19-45  A.,  there  arc  4  molecules  in  the  unit  cell, 
and  tho  molecule  has  an  axis  of  twofold  symmetry. 
The  view  is  held  that  the  rotatory  power  of  the 
crystals  is  not  due  to  a  spiral  arrangement  of  biaxial 
lamella!  (cf.  definite  spiral  piles  of  thin  mica  plates), 
but  to  some  definite  arrangement  of  atoms  within  a 
unit  of  structure.  This  unit  is  a  real  unit  if  the 
crystal  is  truly  uniaxial,  but  is  a  pseudo-unit  if  the 
crystal  is  built  up  of  very  many  twinned  lamellae 
which  are  individually  too  small  to  give  separate 
X-ray  reflexions  (“  pseudo-paramorphic  ”  structures). 
It  is  shown  that  the  similarity  between  the  rotatory 
dispersion  curves  of  crystals  and  solutions  of  d- 
potassium  rhodium  oxalate  is  not  due  to  the  presence 
of  parallel  molecules  in  the  crystalline  state.  The 
molecules  occupy  a  spiral  arrangement  in  the  crystal, 
which  may  account  for  the  movement  of  the  inversion 
point  of  the  dispersion  curve  on  transition  from 
solution  to  crystal.  The  marked  difference  in  rotatory 
power  between  tetragonal-pyramidal  and  tetragonal- 
trapezohodral  crystals  is  considered  in  connexion 
with  the  spiral  arrangements  of  the  molecules 
exceptional  place  occupied  by  potassium 
sulphate  as  an  optically  active  crystal  is  discussed 

L  “  ~ 


Number  of  dispersion  centres  in  saturated 
sodium  vapour.  W.  Weingeroy  (Z.  Physik,  1927, 
45,  416 — 429). — The  number  of  dispersion  centres  in 
saturated  sodium  vapour  has  been  determined  from 
measurements  of  the  magnetic  rotation  of  the  Dr 
and  Do-lines.  The  necessity  for  a  knowledge  of  the 
magnetic  resolution  is  obviated  by  using  a  new 
compensation  method.  Plano  polarised  light  travels 
successively  through  two  cylindrical  co-axial  vessels 
of  different  length  containing  sodium  vapour;  each 
vessel  is  placed  symmetrically  and  coaxially  in  one 
of  two  equal  solenoids,  the  fields  of  which  are  equal 
and  opposing,  exterior  to  the  furnaces  heating  the 
tubes  containing  sodium.  For  any  given  temperature 
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of  the  longer  tube  the  magnetic  rotation  in  this  tube 
can  be  compensated  by  that  of  the  shorter  tube, 
provided  that  some  higher  temperature  is  maintained. 
Under  these  conditions  the  number  of  dispersion 
centres  per  unit  volume  in  each  tube  is  equal. 
Observations  have  been  made  for  tliree  different 
ratios  of  the  lengths  of  the  two  tubes  containing 
sodium  in  the  temperature  range,  and  the  results 
show  that  the  number  of  dispersion  centres  per  unit 
volume  is  proportional  to  the  density  of  the  saturated 
vapour.  Using  the  vapour-pressure  data  of  Haber 
and  Ziseh  and  those  of  Ladenburg  and  Minkowski, 
the  chemical  constant  calculated  from  the  data  now 
cited  is,  respectively,  0-43,  0-50 :  the  theoretical 
value  of  Stern  is  0-46.  R.  W.  Lent. 

Relation  of  Tyndall  effect  to  osmotic  pressure 
in  colloidal  solutions.  C.  V.  Raman  (Indian  J. 
Phys.,  1927,  2,  1—6).— Theoretical.  The  fluctuation 
theory  is  applied  to  the  interpretation  of  the  optical 
behaviour  of  colloidal  solutions.  On  the  assumption 
that  colloidal  and  strongly  scattering  molecular 
solutions  are  analogous,  and  that  in  these  solutions 
the  simple  Rayleigh  theory  of  scattering  cannot  be 
regarded  as  valid,  an  expression  for  the  light-scatter¬ 
ing  power  of  the  former  is  derived  thermodynamically 
in  terms  of  the  variations  of  osmotic  pressure  and 
refractive  index  with  concentration.  M.  S.  Burr. 


Scattering  of  light  by  liquids  at  high  tem¬ 
peratures.  S.  R.  Rao  (Indian  J.  Phys.,  1927,  2, 
7 — 24). — In  an  apparatus  which  is  described,  the 
variations  in  the  intensity  and  depolarisation  factor 
of  transversely  scattered  light  have  been  studied 
for  isopentane,  n-pentane,  w-hexane,  ethyl  ether, 
methyl  acetate,  and  ethyl  formate  at  different 
temperatures  up  to  the  critical  point.  The  depolaris¬ 
ation  factor  diminishes  extremely  slowly  up  to  a 
certain  temperature  characteristic  of  the  liquid. 
Beyond  this  the  decrease  becomes  more  rapid  until 
the  critical  temperature  is  approached,  when  it  again 
slows  down.  Only  with  isopentane,  n-pentane,  and 
ethyl  ether  could  values  for  the  intensity  ratio  between 
the  different  temperatures  and  30°  be  compared  with 
calculated  values.  The  results,  for  all  temperatures, 
agree  very  closely  with  Ramanafchan’s  modified 
formula  (ibid.,  1927,  1,  401).  The  intensity  increases 
with  temperature,  at  first  slowly  and  then  rapidly  as 
the  critical  temperature  is  approached.  The  mole¬ 
cular  anisotropy  at  different  temperatures,  calculated 
for  all  six  liquids,  apparently  increases  with  temper¬ 
ature  and  tends  to  attain  the  value  for  the  vapour 
state.  Tliis  change  is  attributed  to  the  anisotropy 
of  the  local  polarisation  field  acting  on  the  molecules 
at  lower  temperatures.  Since  the  molecules  are  less 
closely  packed  at  higher  temperatures,  they  can 
approximate  more  nearly  to  a  perfectly  chaotic 
distribution  which  is  attainable,  however,  only  in  the 
vapour  state.  Two  sources  of  error,  affecting  the 
measurements  of  the  depolarisation  factor  in  the 
neighbourhood  of  the  critical  point,  are  discussed. 
One  is  the  strain  produced  in  the  glass  of  the  observ¬ 
ation  window  by  the  great  increase  of  pressure  at  this 
temperature;  the  other  is  the  inefficient  background 
at  temperatures  near  the  critical  temperature,  when 
the  scattered  light  has  considerable  intensity  and  the 


liquid  surrounding  the  track  is  illuminated  by 
secondary  scattering.  M.  S.  Burr. 

Scattering  of  light  by  aromatic  compounds. 
A.  N.  Banerjee  (Indian  J.  Phys.,  1927,  2,  51 — CO). — 
The  methods  of  measurement  of  the  depolarisation 
factor  and  of  the  relative  intensity  with  respect  to 
benzene  of  the  light  scattered  by  a  large  number  of 
aromatic  compounds  are  described.  The  results  are 
tabulated  and  compared,  where  possible,  with  those 
calculated  from  the  modified  Einstein  and  Smolu- 
chowski’s  formula,  and  also  from  Ramanathan’s 
more  recent  formula  (ibid.,  1927, 1,  420).  Agreement 
with  the  new  formula  is  slightly  better  than  with  the 
old.  M.  S.  Burr, 

Light-scattering  data  for  ten  gases  and  sixty- 
three  vapours  of  organic  compounds.  I.  R.  Rao 
(Indian  J.  Phys.,  1927,  2,  61— 96).— The  various 
methods  for  the  determination  of  the  depolarisation 
of  light  scattered  by  gases  and  vapours  have  been 
experimentally  examined,  and  the  method  of  Cabannes 
(J.  Phys.  Radium,  1923,  [vi],  4,  429;  1920,  [vi],  7, 
340;  A.,  1926,  559),  in  which  the  two  images  of  the 
scattered  light,  as  seen  through  a  double  image  prism 
viewed  in  a  common  background,  is  selected  as 
trustworthy.  The  effect  of  finite  convergence  on  the 
incident  pencil  of  light  has  been  determined  experi¬ 
mentally.  It  appears  to  be  unnecessary  to  correct 
for  this  and  a  theoretical  explanation  of  the  null 
effect  is  offered.  The  depolarisation  values  of  a 
number  of  gases  and  vapours  are  given.  The  aniso¬ 
tropies  in  the  gaseous  and  liquid  states  have  been 
calculated  for  the  vapours.  Except  for  the  fatty 
acids  and  methyl  formate  where  the  converse  holds, 
the  anisotropy  in  the  liquid  is  smaller  than  in  the 
corresponding  vapour.  This  may  be  due  either  to 
the  association  of  molecules  in  the  liquid  state, 
resulting  in  the  formation  of  scattering  units  more 
isotropic  than  the  individual  molecules  themselves 
(Raman,  Nature,  1923,  111,  428),  or  to  the  close 
packing  of  the  molecules  in  the  liquid  state,  in  con¬ 
sequence  of  which  the  influence  on  a  single  atom,  of 
the  atoms  in  the  neighbouring  molecules,  may  be 
comparablo  with  the  influence  of  the  other  atoms  in 
the  same  molecule,  thus  conducing  to  greater  optical 
symmetry  (Krishnan,  A.,  1925,  ii,  1030).  The 
anomalous  behaviour  of  the  fatty  acids  may  be 
explained  as  due  to  the  lack  of  coincidence  between 
the  longest  geometrical  axis  of  the  molecule  and  the 
axis  of  largest  rcfractivity.  In  the  hydrocarbons 
the  depolarisation  docs  not  increase  regularly  with 
the  size  of  the  molecule  and  the  anisotropy  is  small, 
but  is  increased  by  halogen  substitution.  Unsaturated 
compounds  show  much  larger  depolarisation  than 
saturated.  Alcohols  show  very  small  depolarisation 
and  small  anisotropy,  trimethylearbinol  being  almost 
isotropic.  The  fatty  acids  and  esters  decrease 
steadily  in  anisotropy  and  depolarisation  with 
increasing  mol.  wt.  The  cyclic  compounds  are 
invariably  more  anisotropic  than  the  aliphatic,  and 
all  benzene  compounds  examined,  except  benzylidene 
chloride,  are  more  anisotropic  than  benzene.  The 
depolarisation  factor  of  double  ring  compounds  is 
greater  than  that  of  single  ring  compounds.  For 
water  vapour,  a  depolarisation  value  of  T9 1  has  been 
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obtained,  which  does  not  agree  with  Havelock's 
predicted  values  (this  vol.,  180}.  The  anisotropy  of 
the  carbon  atom  is  discussed.  M.  S.  Burr. 

Relation  between  shared  electrons  and 
valency  :  principal  and  contra  valencies.  W.  A. 
Noyes  (Z.  physikal.  Chem.,  1927,  130,  323—333).— 
The  generalisation  is  proposed  that  in  balancing  the 
positive  charge  of  the  kernel  of  an  atom  a  pair  of 
shared  electrons  is  equivalent  to  a  single  unshared 
electron.  This  generalisation  is  strongly  supported 
by  the  hypothesis  that  a  covalent  link  consists  of  a 
pair  of  electrons  rotating  in  opposite  directions  in 
orbits  which  include  two  positive  kernels  or  two  nuclei. 
Further  support  is  obtained  from  the  following  con¬ 
siderations  :  the  ionisation  of  quaternary  ammonium 
compounds,  radioactive  changes,  dissociation  of 
elements  at  high  temperatures,  the  Huckel-Grimm 
law,  serai-polar  linkings,  principal  and  contra  valencies, 
atoms  without  full  octets,  and  condensations  of 
carbon  compounds.  By  accepting  the  evidence  of 
Sugden  (A.,  1925,  ii,  938)  and  of  Phillips  (A.,  1926, 
159)  for  semipolar  linkings,  the  formulas  under  this 
generalisation  agree  very  nearly  with  those  assumed 
by  Lewis  for  the  sulphate  and  perchlorate  ions,  with 
the  limitation  that  the  pair  of  electrons  which  are 
the  occasion  for  the  polar  part  of  a  semipolar  linking 
are  not  available  for  a  covalency.  The  pair  of  electrons 
of  a  covalent  link  rotate  about  the  kernels  of  the  two 
atoms  which  are  held  together,  whilst  the  electrons 
of  a  polar  link  rotate  about  the  kernel  of  only  one  of 
the  atoms.  L.  L.  Blrcumshaw. 

Electronic  theory  of  valency.  Stereochemical 
representation  of  the  elements.  G.  Dupont  (Bull. 
Soc.  chira.,  1927,  fiv],  41,  1101 — 1137). — A  lecture. 

Contraction  of  molecules  in  the  liquid  state. 
S.  G.  Mokeushin  (J.  Physical  Chem.,  1927,  31, 
1581—1583;  cf.  Richards,  A.,  1925,  ii,  362).— 
Theoretical.  Further  evidence  is  advanced  that 
molecules  contract  on  passing  from  the  gaseous  to 
the  liquid  state.  A  change  in  shape  from  that  of  a 
sphere  first  to  that  of  a  hexahedral  prism  and 
finally  to  that  of  a  honeycomb  cell  is  suggested. 

L.  S.  Theobald. 

Rast’s  micro-method  for  mol.  wt.  determin¬ 
ations.  J.  H.  C.  Smith  and  W.  G.  Young  (J.  Biol. 
Chora.,  1927,  75,  289 — 298).— A  description  of  a 

slightly  modified  technique.  C.  R.  Harington. 

Crystal  structure  of  carbon  steels.  I.  N. 
Seuakov,  G.  Kurdjumov,  and  N.  Goodtzov  (Z. 
Pliysik,  1927,  45,  384 — 408). — X-Ray  measurements 
on  hardened  carbon  steels  have  demonstrated  the 
existence  of  a  tetragonal-centred  lattice  little  different 
from  that  of  a -iron.  The  ratios  of  the  lattice  para¬ 
meters  are  functions  of  the  carbon  content,  and  of 
the  temperature  of  hardening.  The  existence  of  a 
surface-centred  cubical  grating  has  also  been  estab¬ 
lished  and  identified  with  that  of  austenite;  this 
grating  can  be  considered  as  that  of  a  solid  solution 
of  carbon  in  a-iron.  The  process  of  hardening  is 
shown. to  be  due  to  a  transition  of  y-  into  a-iron. 

R.  W.  Lust. 

Atomic  grouping-  in  “permalloy.”  L.  W. 
McKeehan  (J.  Franklin  Inst.,  1927,  204.  501 — 524; 


cf.  A.,  1926,  892). — The  explanation  of  the  peculiar 
magnetic  properties  of  “  permalloy  ”  which  was 
given  previously  in  terms  of  an  hypothetical  atomic 
grouping,  comprising  one  iron  atom  with  four  adjacent 
nickel  atoms  and  of  specified  dimensions  and  orient¬ 
ation,  is  inconsistent  with  tho  known  cubic  symmetry 
of  iron-nickel  alloys  unless  the  lattice  unit  is  very 
largo  or  the  arrangement  of  the  groups  random. 
Tho  probable  number  of  such  atomic  groupings 
resulting  from  a  random  or  partly  random  arrange¬ 
ment  of  the  component  atoms  lias  been  studied  by  a 
method  winch  involved  the  preparation  of  charts 
representing  the  sections  of  a  crystal  with  1688  atoms 
(20%  Fe)  to  tho  various  parts  of  winch  the  atoms  were 
assigned  by  means  of  a  lottery  machine.  It  is  con¬ 
cluded  tentatively  that  the  formation  of  a  sufficient 
number  of  the  groupings  to  explain  the  magnetic 
properties  of  tho  alloy  is  improbable  except  U'hen  the 
stipulations  regarding  the  dimensions  and  orientation 
of  the  unit  group  arc  abandoned  and  arrangements 
with  more  than  tw'o  adjacent  iron  atoms  discarded. 

G.  A.  Elliott. 

Crystal  structure  of  calcium  hydroxide.  A. 
Rejna  (Atti  R.  Accad.  Lincei,  1927,  [vi],  5,  1008 — 
1010). — By  assuming  a  value  for  u  in  the  neighbour¬ 
hood  of  0-25  the  grating  constants  of  calcium  hydr¬ 
oxide  are  a==3-52,  c=4-93;  tho  calcium  atom  is  at 
(0,  0,  0),  the  oxygen  atoms  at  0  f,  u)  and  (§,  -J-,  «). 

R.  W.  Lunt. 

Crystal  structure  of  nickelous  and  cobaltous 
chlorides.  A.  Ferrari  (Atti  R.  Accad.  Lincei, 
1927,  [vi],  6,  56 — 59). — Nickelous  and  cobaltous 
chlorides  have  cell  structures  similar  to  that  of 
magnesium  chloride ;  the  grating  constants  a  and  o 
are,  respectively,  7-08,  17-35;  7-07,  17-32. 

R.  W.  Lunt. 

Lattice  parameters  and  densities  of  copper, 
silver,  and.  tungsten.  W.  P.  Davey  and  T.  A. 
Wilson  (Physical  Rev.,  1926,  [ii],  27,  105). — New 
measurements  are  as  follows  :  copper  has  side  of 
unit  cube  3-605  A.,  d  8-95,  thus  changing  Patterson’s 
values  for  chromium  and  titanium  by  0-3%.  Silver 
has  d  10-481 ;  tungsten  has  side  of  unit  cube  3*155  A., 
d  19-32.  A.  A.  Eldridge. 

Crystallographic  investigation  of  silver  sub¬ 
fluoride.  H.  Steinmetz  and  A.  Hettich  (Z. 
anorg.  Chem.,  1927,  169,  75 — 76). — The  crystals 
belong  to  the  trigonal  system;  a  :  c— 1  :  1-880 ; 
a— 71°  52'.  H.  F.  Guxbe. 

Grating  constant  of  purple  of  Cassius.  G.  R. 
Levi  and  C.  Fontana  (Atti  R.  Accad.  Lincei,  1927, 
[vi],  5, 996—1000). — With  the  Debyc-Scherrer  method 
values  have  been  obtained  for  the  grating  constant 
of  samples  of  purple  of  Cassius  i>repared  in  different 
ways  and  containing  varying  amounts  of  stannic 
oxide.  Assuming  a  cubical  cell  the  mean  value 
of  the  constant  is  36  A. ;  the  amount  of  stannic  oxide 
present  has  no  influence  on  the  constant. 

R.  W.  Lunt. 

Crystal  structure  of  caesium  mercuric  chloride. 
G.  Natta  (Atti  R.  Accad.  Lincei,  1927,  [vi],  5,  1003— ■ 
1008). — Caesium  mercuric  chloride  crystallised  from 
solutions  containing  excess  of  caesium  chloride  has  a 
cubic  lattice  of  constant  5-44 A.;  the  mercuric  ion 
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is  at  (1,  4),  the  caesium  ion  at  (0,  0,  0),  and  the 

chlorine  ions  at  (i,  A,  0),  (0,  |)  and  (4,  0,  .1),  dc.,le.  is 

4-53,  f4„,  4-266.  R.  W.  Lent. 

Crystal  structures  of  mercuric  and  mercurous 
iodides.  M.  L.  Huggins  and  P.  L.  Magill  (J, 
Amer.  Chcm.  Soc.,  1927,  49,  2357—2367).— The  unit 
tetragonal  cell  of  mercuric  iodide  contains  2HgI2  and 
has  the  dimensions  «0=4-34,  c0=12.34  A,  The 
mercury  atoms  are  at  {0,  0,  0)  and  (4,  \)  and  the 

iodine  atoms  at  (0,  u),  0,  u),  (1,  l),  ‘  u),  and 

(0,  K-l-J),  where  «=0-140±0-003  (cf.  Bijvoet, 

Claassen,  and  Karssen,  A.,  1926,  889).  The  valency 
electrons  are  probably  in  pairs  at  the  comers  of 
tetrahedra  surrounding  both  mercury  and  iodine 
atoms.  Each  mercury  atom  is  linked  to  four  iodine 
atoms,  each  of  the  latter  being  linked  to  two  mercury 
atoms. 

The  unit  tetragonal  cell  of  mercurous  iodide 
contains  2Hg2I2  and  has  cr0=4-92,  c0=lPG4  A.  The 
mercury  atoms  are  at  (0,  0,  u),  (0,  0,  «),  (4,  l,  «  +  4), 
and  (4,  4— u) ;  the  iodine  atoms  are  at  {0,  0,  v), 
(0,  0,  v),  v  +  l),  and  (4,  4,  $~v),  where  «=0117 

and  i;=0-353  A.  (cf.  Havighurst,  A.,  1926,  995). 

S.  K.  Tweedy. 

Crystal  structure  of  thallium.  K.  Becker  (Z. 
Physik,  1927,  45,  450).— The  author  maintains  liis 
original  contentions  (this  vol.,  503)  with  regard  to  the 
crystal  structure  of  thallium  and  refutes  those  of 
Levi  (this  vol.,  1013)  in  which  a  hexagonal  structure 
is  claimed.  R.  W.  Luxt. 

A'-Ray  investigations  on  the  structure  of  form¬ 
aldehyde  polymerisation  products.  J.  Hkng- 
STENBEKG  (Ann.  Physik,  1927,  [iv],  84,  245 — 278). — 
Johner  and  Signer  have  studied  the  polymerisation 
of  formaldehyde  and  many  of  their  products  have 
been  examined  by  the  powder  method.  Highly 
polymerised  polyoxymethylenes  of  the  types 
OH-CHs'fO-CHnVO-CHvOH,  x  being  about  00; 

HS03-0-CH2-[0-CH2]y0-CH2-0-S03H, 
and  OMe-CHj'O-CCHg-OVCHa-OMe,  etc.,  all  show  the 
same  X-ray  diagram.  By  heating  polyoxymethylenes 
with  acetic  anhydride,  oxymethylene  diacetates  of 
the  type  COMe*[OCH23*'OAc  are  obtained  and  a 
number  of  solid  diacetates  in  which  x  varies  from 
8  to  22  have  been  separated  by  fractional  crystall¬ 
isation.  Using  a  specially  pure  diacetate  in  which 
a— -9,  the  X-ray  study  leads  to  the  cell  dimensions 
(A.)  of  25-2x8-30x4-47  (=935  A.3),  and  since  the 
volume  of  a  single  molecule  is  calculated  to  be  451  A.3, 
the  number  of  molecules  per  unit  cell  is  2  within 
the  limits  of  error.  Similarly,  when  *=15  the  cell 
dimensions  are  36-8  X  7-89x4-56  with  again  2  mole¬ 
cules  per  unit  coll.  For  every  fresh  CH20-group  the 
length  of  the  unit  cell  increases  by  about  1-9  A.  For 
soluble  diacetates  it  is  therefore  evident  that  the 
molecule  is  the  unit  with  which  the  lattice  is  built  up. 
Similar  conclusions  follow  from  the  study  of  the 
dimethyl  ethers,  which  are  built  on  a  pseudo-trigonal 
form.  When  mixtures  of  products  of  a  low  degree 
°f  polymerisation  are  examined  it  is  found  that 
molecules  of  the  same  length  always  crystallise 
together  so  that  mixed  crystals  are  not  formed.  On 
the  other  hand,  in  the  diacetates  in  which  x  is  high, 
and  in  the  other  highlv-polymerised  products,  mole¬ 


cules  of  different  lengths  may  be  attached  end  to  end 
and  the  lattice  is  not  built  up  with  molecules  as  units. 

The  work  lends  support  to  Staudmger’s  idea  of 
a  relatively  simple  formaldehyde  polymerisation 
product  as  the  unit  in  the  cellulose  structure.  In 
certain  lattices  it  must  be  assumed  that  with  the 
[CH20  \x  alinement,  the  lattice  forces  must  be  chemical 
in  nature  in  one  direction,  thus  accounting  for  the 
fibre  structure.  With  a  more  complicated  unit 
group,  the  lattice  forces  may  represent  chemical 
affinity  in  several  directions  so  that  the  entire  crystall¬ 
ite  may  be  regarded  as  one  large  molecule. 

R.  A.  Morton. 

Comparison  of  X-ray  spectra  of  organic  com¬ 
pounds  in  the  solid  and  liquid  states.  R.  O. 
Herzog  and  W.  Jancke  (Z.  Physik,  1927,  45,  194— 
199). — The  comparison  was  undertaken  by  the 
Dehye-Scherrer  method.  A  strong  undifferentiated 
hand  in  the  spectrum  of  a  liquid  occurred,  generally 
in  the  neighbourhood  of  an  especially  intense  inter¬ 
ference  line  in  the  spectrum  of  the  corresponding 
solid  (hut  not  always  vice  versa).  If  several  intense 
lines  lie  close  together  in  the  spectrum  of  the  solid, 
these  are  converted  by  liquefaction  into  a  single 
wide  amorphous  band.  Bands  close  to  the  point  of 
intersection  of  the  incident  ray  with  the  photographic 
plate  are  at  a  greater  distance  from  that  point  than 
the  corresponding  intense  lines  of  the  solids,  whilst 
bands  which  occur  near  the  periphery  arc  displaced 
towards  the  centre.  G.  A.  Elliott. 

X-Ray  liquid  diffraction.  C.  M.  Sogani  (Indian 
J.  Phys.,  1927,  2,  97—133;  cf.  this  vol.,  924). — 
X-Ray  diffraction  data  for  fourteen  further  liquids, 
including  formic,  acetic,  butyric,  lauric,  palmitic, 
erucic,  and  brassidic  acids,  pyridine,  piperidine, 
quinoline,  methyl  and  ethyl  benzoate,  phenetole, 
and  mercury,  have  been  obtained.  All  the  acids, 
except  formic  and  butyric  acids,  have  also  been 
studied  in  the  solid  state  in  order  to  compare 
the  corresponding  prominent  spacings  in  the  two 
states  of  aggregation.  On  the  basis  of  these  and  the 
previous  data  ( loc .  tit.),  the  molecular  constitution  of 
liquids  is  discussed.  It  is  shown  that  there  must  be 
fairly  regular  spacings  between  the  molecules  of  a 
liquid,  and  that  the-  shape  of  molecules  influences 
considerably  their  orientation.  X-Ray  haloes  of 
liquids  composed  of  spherical  molecules  will  have  a 
single  maximum  in  the  diffraction  halo  correspond¬ 
ing  with  the  mean  distance  between  neighbouring 
molecules,  the  sharpness  depending  on  the-  com¬ 
pressibility  of  the  liquid.  Liquids  having  elongated 
or  flat  molecules  are  characterised,  in  general,  by  two 
maxima  in  the  diffraction  pattern,  corresponding  with 
the  two  principal  dimensions  of  the  molecules,  in  the 
first  case  the  cross-sectional,  and  in  the  second  the 
linear  dimensions  of  the  flat  surface.  In  discussing 
the  haloes  of  molecules  in  which  the  distribution  of 
the  scattering  electrons  is  very  unsymtnctrical,  it  is 
probably  sufficient  to  regard  the  optical  centre  of  the 
molecule  as  the  centre  of  mass  of  the  electrons.  From 
the  point  of  view  of  these  typical  eases  the  diffraction 
haloes  of  all  the  liquids  investigated  are  discussed 
and  their  important  features  explained. 

21.  S.  Burr. 
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Diffraction  of  X-rays  in  liquids.  G.  W. 
Stewart,  R.  M.  Morrow,  and  E.  W.  Skinner 
(Physical  Rev.,  1926,  [ii],  27,  104). — Camphor  at 
21°  or  205°  shows  the  same  location  of  intensity  peaks 
when  allowance  is  made  for  expansion.  Liquid 
naphthalene,  a-naphthol,  and  p-naphthol  give  broad 
peaks  which  are  approximately  the  mean  of  the  peaks 
given  by  the  solids.  For  methyl,  propyl,  hexyl, 
octyl,  and  decyl  alcohols,  a  single  broad  peak  is 
accompanied  by  smaller  ones,  indicating  a  larger 
“  grating  ”  spacing.  The  phenomena  are  probably 
interatomic  in  origin.  A.  A.  Eldridge. 

Magnetic  susceptibility  of  iron-carbon  alloys 
at  high  temperatures,  and  the  equilibrium 
diagram  of  the  system.  K.  Honda  and  H.  Endo 
(Sci.  Rep.  Tolioku  Imp.  Univ.,  1927,  16,  627—637). 
— The  magnetic  susceptibility  of  steels  containing  up 
to  5%  of  carbon  has  been  measured  both  in  the  solid 
and  in  the  molten  state,  and  between  about  800°  and 
1300°.  In  general,  the  susceptibility-temperature 
curves  are  rectilinear,  but  points  of  inflexion  may  be 
observed  corresponding  with  the  liquidus  and  solidus 
points,  and  with  the  solubility  of  cementite,  so  that 
from  the  measurements  the  equilibrium  diagram  of 
the  system  may  be  constructed.  The  susceptibility 
of  cementite,  determined  by  extrapolation  of  the 
susceptibility-composition  curves,  which  are  also 
rectilinear,  is  found  to  decrease  in  a  linear  manner 
with  rise  in  temperature.  The  susceptibility  of  the 
molten  steels  does  not  vary  with  the  temperature. 

R.  Cuthill. 

Piezo-electric  effect  in  sodium  bromate.  J. 
Valasek  (Physical  Rev.,  1926,  [ii],  27,  254). — The 
change  of  the  lattice  constant  for  sodium  bromate 
with  temperature  is  0-0000286,  whilst  the  tem¬ 
perature  coefficient  of  the  piezo -electric  constant  is 
approx.  100  times  as  great.  This  is  not  in  accord 
with  simple  expansion  of  all  atomic  distances. 

A.  A.  Eldridge. 

Recrystallisation  of  silver  and  copper.  H. 
Widmann  (Z.  Physik,  1927,  45,  200 — 224). — A  study 
has  been  made  of  the  changes  in  the  X-ray  spectra, 
tensile  strength,  and  extension  of  silver  and  copper 
foil,  when  rolled  to  varying  extents  and  subsequently 
heated.  The  crystals  of  a  thoroughly  rolled  foil  are 
oriented  in  a  definite  manner,  whilst  on  heating  a 
process  of  recrystallisation  takes  place  whereby  the 
plane  of  orientation  changes  at  a  more  or  less  sharply 
defined  temperature.  Further  heating  may  cause 
the  crystal  arrangement  to  become  quite  irregular. 
Cold-rolled  copper  which  has  been  previously  worked 
at  a  higher  temperature,  however,  does  not  change 
from  the  recrystallised  state  on  further  heating, 
whilst  foil  which  has  been  incompletely  rolled  changes 
directly  to  the  irregular  condition.  In  the  recrystall¬ 
ised  state,  the  (113)  plane  of  silver  and  the  (100)  plane 
of  copper  are  parallel  to  the  plane  of  rolling.  The 
process  of  recrystallisation  is  accompanied  by  a 
softening  of  the  metal  and  an  increase  of  its  extension. 
The  influence  of  small  amounts  of  impurities  on  the 
temperature  at  which  recrystallisation  begins  has 
also  been  studied.  G.  A.  Elliott. 

Alteration  of  the  crystal  orientation  of  iron  on 
rolling.  G.  Tammann  and  A.  Heinzel  (Z.  anorg. 


Chem.,  1927,  167,  173— 182).— The  influence  of 
rolling  on  the  crystal  structure  of  iron  has  been 
determined  under  various  conditions. 

H.  F.  Gillbe. 

Internal  stress  [in  tungsten  wires]  as  revealed 
by  X-ray  photographs.  (Freiherr)  von  Goler 
and  G.  Sachs  (Z.  Metallk,  1927,  19,  410— 411).— The 
blurring  of  the  Kol  doublets  in  the  Debye-Sclierrer 
X-ray  photographs  of  drawn  tungsten  wire  gradually 
disappears  with  rise  in  annealing  temperature  and 
has  totally  vanished  at  about  1000°.  The  tensile 
strength  of  the  wires  increases  slightly  to  a  maximum 
at  about  800°,  then  decreases  fairly  rapidly  with 
further  rise  in  the  annealing  temperature.  These 
results  indicate  that  the  blurring  of  the  interference 
lines  by  cold  work  has  nothing  to  do  with  the  harden¬ 
ing  action  of  cold  deformation,  but  is  probably  caused 
by  internal  stresses  in  the  wire  -which  are  completely 
relieved  by  annealing  it  at  900°  without  appreciably 
reducing  its  hardness  or  strength.  A.  R.  Powell. 

Photo-elastic  properties  of  transparent  cubic 
crystals.  H.  B.  Maris  (J.  Opt.  Soc.  Amer.,  1927, 
15,  194 — 200). — The  photo-elastic  coefficients  of  rock 
salt,  sylvite,  and  fluorite  have  been  measured  for  the 
mercury  lines  436,  546,  and  578  gg.  Compared  with 
glass  the  coefficient  is  positive  for  rock  salt,  negative 
for  sylvite ;  for  fluorite  stressed  normal  to  a  cube  face 
it  is  positive  and  when  stressed  normal  to  an  octa¬ 
hedral  face  negative.  For  all  cases  except  the  last  the 
relative  retardation,  A,  plotted  against  stress  per  cm.2 
gave  a  straight  line  for  loads  between  10,000  and 
20,000  g./'cm.2;  this  line  extended  cut  the  axis  of 
A  above  zero.  The  relation  between  photo-elastic 
effect  and  applied  force  for  cubic  crystals  is  therefore 
not  the  simple  direct  relation  assumed  for  non¬ 
crystalline  materials.  C.  J.  Smithells. 

Electrical  birefringence  of  benzil.  R.  de 
Mallemann  (Compt.  rend.,  1927,  185,  709 — 711). — 
Benzil  is  the  optical  analogue  of  quartz,  but  is  more 
convenient  for  electro-optical  studies  on  account  of 
its  low  m.  p.  and  its  solubility.  Measurements  con¬ 
ducted  with  solutions  of  benzil  in  benzene  have  shown 
that  the  specific  birefringence  increases  with  the  con¬ 
centration  and  that  Kerr’s  constant  is  negative  and 
higher  in  absolute  value  than  that  of  any  other  known 
negative  substance.  The  conclusions  suggested  by 
the  results  are  the  same  as  those  arrived  at  in  the 
interpretation  of  the  electrical  and  optical  properties 
of  quartz  (Rev.  gen.  Sei.,  1927, 38,  474).  J.  Grant. 

Maxwell  effect  in  liquids.  C.  V.  Raman  and 
K.  S.  Krishnan  (Nature,  1927,  120,  726— 727).— A 
molecular  theory  of  the  Maxwell  effect  is  presented. 

A.  A.  Eldridge. 

Influence  of  X-rays  on  time  lags  of  the  Faraday 
effect  and  on  optical  rotation  in  liquids.  F. 
Allison  (Nature,  1927,  120,  729). 

Influence  of  X-rays  on  the  crystallisation  of 
antimony.  (Sna.)  M.  Campa  (Rend.  Accad.  Sci. 
fis.  mat.  Napoli,  1926,  [iii],  32,  170 — 173;  cf. 
Adinolfi,  A.,  1925,  ii,  485).— X-Rays  (maximum 
frequency  r— 1-46  X 1019)  produce  a  decrease  in  the 
Hall  coefficient  of  antimony  during  solidification 
similar  to  that  given  by  mesothorium  radiation 
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(13 — 17%),  causing  a  thermo-electric  current  in  a 
circuit  containing  the  unexposed  metal,  the  thermo¬ 
electromotive  force  having  a  mean  value  of  2-Ox  10~° 
volts  at,  0 — 18-5°.  E.  W.  Wigxall. 

Photomagnetic  effect  in  silver  chloride  and  in 
selenium.  0.  W.  Heaps  (J.  Opt.  Soc.  Amer.,  1927, 
15,  190 — 193). — Contrary  to  the  results  of  Garrison 
(A.,  1925,  ii,  371),  no  change  in  the  magnetic  suscept¬ 
ibility  of  silver  chloride  and  selenium  was  found 
when  these  materials  were  exposed  to  the  light  from 
a  tungsten  lamp.  This  result  is  considered  to  support 
Bohr’s  theory  that  free  electrons  do  not  contribute  to 
diamagnetic  susceptibility.  C.  J.  Smith  ells. 

Determination  of  the  coefficient  of  magnetis¬ 
ation  of  certain  liquids.  G.  P.  Arcay  and  M. 
Fallot  (Compt.  rend.,  1927,  185,  849 — 851). — Solu¬ 
tions  of  gelatin  (0-1  and  0-4%),  gum  arabic  (0-2%), 
albumin  (0-1%),  gelose  (0-02%),  casein  (0-01%),  and 
of  silica  gel  behave  abnormally  during  the  determin¬ 
ation  of  the  coefficient  of  magnetisation  by  compens¬ 
ating  the  change  in  level  produced  in  the  arms  of  a 
U-tube,  one  of  which  is  placed  in  a  magnetic  field,  by 
the  addition  of  a  measured  quantity  of  liquid  from 
a  burette.  A  secondary  change  of  level,  often  of  the 
same  order  as  that  produced  initially,  was  observed, 
the  effect  being  greatest  and  least  for  gum  arabic  and 
gelose,  respectively.  Collodion  (28%),  glycerol  (at 
30°),  sulphuric  acid  {d  1-825),  benzene,  “  vaseline,” 
and  olive  oil  behaved  normally.  The  phenomenon  is 
associated  with  the  same  substances  as  the  Schwedoff 
effect,  and  may  be  related  to  the  rigidity  of  the  liquid. 

J.  Grant. 

Magnetic  susceptibilities  of  vapours  of  organic 
liquids.  V.  I.  Vaidyanathan  (Physical  Rev., 
1927,  [ii],  30,  512 — 515). — The  following  values  of 
the  molecular  (volume)  susceptibility  ( x  10°)  of 
vapours  are  tabulated  :  methyl  acetate  51,  ethyl 
formate  50,  carbon  tetrachloride  79,  chloroform  73, 
ether  70,  n-pentane  82,  n-hexane  89,  a-heptane  97, 
methyl  formate  38,  acetone  34,  carbon  disulphide  75, 
benzene  83.  A.  A.  Eldridge. 

Sp  ecific  heats  of  solid  substances  at  the  tem¬ 
peratures  attainable  with  the  help  of  liquid 
helium.  I.  Measurements  of  the  atomic  heat 

of  lead.  W.  H.  Keesom  and  D.  H.  Andrews  (Proo. 
K.  Akad.  Wetensch.  Amsterdam,  1927,  30,  434 — 
443). — The  specific  heat  of  lead  has  been  determined 
by  the  method  of  Nernst  and  Eucken  (cf.  Keesom 
and  Onnes,  A.,  1915,  ii,  83;  1910,  ii,  12)  between 
2°  and  20"  Abs.  The  results  are  much  less  accurate 
at  the  lower  temperatures  than  at  the  higher,  the 
average  deviation  from  the  mean  being  20%  at  2 — 4°, 
7%  at  =1 — 8°,  and  2%  at  8—16°  Abs.  There  is  satis¬ 
factory  agreement  with  the  results  of  Keesom  and 
Onnes  ( loc .  cii.)  in  the  liquid  hydrogen  range.  The 
atomic  heat  of  lead  at  the  lower  temperatures  is 
several  times  as  great  as  that  calculated  from  the 
formula  of  Debye,  if  the  value  0—88  which  reproduces 
approximately  the  observed  values  at  higher  tem¬ 
peratures  be  adopted.  It  is  not  possible  to  decide 
from  the  measurements  whether,  on  approaching 
0°  Abs.,  the  atomic  heat  capacity  approaches  zero  or 
a  positive  value.  It  may  approach  zero  at  a  smaller 
rate  than  Debye’s  T3  rule  suggests.  M,  S.  Burr. 


Specific  heat  of  water  vapour  and  the  theory  of 
the  dissociation  of  water  vapour  at  high  tem¬ 
peratures.  W.  H.  McCrea  (Proc.  Camb.  Phil.  Soc., 
1927,  23,  942 — 950). — Theoretical.  The  theory  of 
the  vibrational  specific  heat  together  with  the  theory 
of  the  dissociation  of  the  H20  molecule  at  high  tem¬ 
peratures  accounts  for  the  observed  facts.  At 
temperatures  near  100°  an  effect  due  to  polymerisation 
is  found.  W.  E.  Downey. 

Thermal  properties  of  butane,  fsobutane, 
propane,  and  ethane.  L.  I.  Dana  (Physical  Rev., 

1920,  [iij,  26,  819). 

F.  p.  [and  b.  p.]  of  organic  compounds.  X. 

J.  Timmermans  (Bull.  Soc.  ehim,  Belg.,  1927,  36, 
502 — 508). — The  f.  p.  and,  wherever  possible,  the 
b.  p.  of  a  large  number  of  organic  compounds  are 
listed.  J.  S.  Carter. 

Has  pure  aluminium  an  allotropic  trans¬ 
formation  point  ?  M.  Haas  (Z.  Metallk.,  1927, 
19,  404—406).  — Dilatometric  experiments  with  rods 
of  pure  aluminium  containing  only  0-044%  Si, 
0-040%  Fe,  and  0-07%  Cu  failed  to  indicate  any 
allotropic  transformation  at  temperatures  up  to  610°. 

A.  R.  Powell. 

Vapour  pressure  of  liquid  mercury.  A.  W.  C. 
Menzies  (Z.  physikal.  Cliem,,  1927,  130,  90—94).— 
The  temperature  scale  employed  by  Smith  and 
Menzies  in  reporting  the  vapour  pressure  of  mercury 
(A.,  1910,  ii,  1037)  has  been  revised  from  the  sulphur 
b.  p.  value  of  445°  to  the  new  figure  444-0°.  Taking 
into  account  the  new  data  of  Menzies  (A.,  1920,  ii,  11), 
new  values  for  the  constants  of  the  Kirchoff-Rankine- 
Dupre-Hertz  equation,  log  p  —A  —  BIT—  C  log  T, 
have  been  evaluated,  giving  R=3283-92  and  C= 
0-665240.  The  average  divergence  of  the  pressure 
measurements  of  Smith  and  Menzies  from  this 
equation  is  0-10%,  whilst  the  measurements  of  other 
workers  show  in  general  considerably  larger  differ¬ 
ences.  Despite  this,  the  equation  holds  from  0" 
to  1200°,  i.e.,  over  a  pressure  variation  of  1 — 
2,000,000,000,  within  the  limits  of  experimental  error. 

S.  J.  Gregg. 

Atomic  volumes  of  zirconium  and  hafnium. 
A.  E.  van  Arkel  (Z.  physikal.  Chera.,  1927,  130, 
100 — 104). — Hafnium  and  zirconium  apparently 
violate  the  usual  rule  that  in  a  given  group  of  the 
periodic  table  atomic  volume  increases  with  increasing 
atomic  weight.  Hence  accurate  determinations  of 
their  atomic  volumes  are  of  importance.  The  metals 
were  obtained  in  pure  condition  by  thermal  dissoci¬ 
ation  of  their  iodides,  and  were  then  drawn  into  wires 
suitable  for  X-ray  examination  by  the  Debye-Sch  error 
method.  The  following  results  were  obtained  :  the 
density  of  zirconium  is  6-53-f  0-01,  of  hafnium  13-08% 
0-05;  the  atomic  volume  of  zirconium  is  13-97%0*02, 
of  hafnium  13-66±0-06.  S.  J.  Gregg. 

Thermal  expansion  of  silver  between  +101° 
and  —253°.  W.  H.  Keesom  and  (Miss)  A.  F.  J. 
Jansen  (Proc.  K.  Akad.  Wetensch.  Amsterdam, 
1927,  30,  576 — 580). — The  coefficients  of  linear 
expansion  of  silver  over  the  temperature  ranges 
-252-8°  to  -182-8°,  -182-8°  to  -102-5°,  -102-5° 
to  0°,  and  0°  to  101-1°,  determined  by  the  method 
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previously  described  (A.,  1926,  1197),  are  9-81,  15-89, 
17-61,  and  19-15  x  10-6,  respectively.  As  with  copper, 
an  equation  involving  powers  of  t  up  to  the  fourth  is 
necessary  to  represent  the  expansion  over  the  whole 
tomperaturc  range.  J.  S.  Carter. 

Relation  between  temperature  and  energy  of  a 
gas.  II.  E.  Wertheimer  (Z.  Physik,  1927,  45, 
231 — 260;  cf.,  A.,  1926,  1088). — The  previous  cal¬ 
culation  of  the  energy  of  a  rarefied  gas — considered  as 
the  sum  of  the  internal  molecular  energy,  the  kinetic 
energy  of  the  molecules,  and  the  energy  associated 
with  the  black-body  radiation  from  the  walls  of  the 
enclosure  and  with  the  individual  temperature 
spectrum  of  the  gas — as  a  function  of  temperature, 
has  been  extended  to  gases  of  finite  concentration. 
The  latter  energy  term  is  considered  to  arise  from 
radiations  associated  with  the  clastic  collisions  of  the 
molecules  with  the  walls  of  the  enclosure  or  with  one 
another,  and  it  has  the  form  u'=<f(v)T,  where  v  is  the 
specific  volume  of  the  gas  or  vapour.  <f>(v)  may  be 
expressed  as:  const.  Ts*  (z_  6,  9,  12,  15),  where  Ts 
is  the  b.  p.  corresponding  with  the  given  value  of  v 
and  z  depends  on  tho  nature  of  tho  gas.  For  a 
saturated  vapour,  in  which  case  there  is  a  state  of 
equilibrium  between  the  kinetic  and  internal  molecular 
energies,  the  discussion  has  been  simplified  by  means 
of  considerations  based  on  tho  law  of  corresponding 
states  and  on  Trouton’s  rule.  The  resulting  vapour- 
pressure  equation  has  the  form  p-{-Ap2—CTn  (n— 13 
for  normal  vapours,  and  16  for  anomalous  vapours), 
where  A  and  C  arc  constants.  This  equation  is  in 
good  agreement  with  experiment  (usually  within  5%) 
for  isopentane  and  water  vapours,  and  the  deviations 
of  the  calculated  from  the  experimental  values  are 
explained  qualitatively  in  terms  of  the  variation  of  the 
curvature  of  tho  molecular  paths  with  the  specific 
volume,  and  of  the  average  angle  of  collision  against 
the  enclosure  with  the  mean  free  path  of  the  molecules. 

G.  A.  Elliott. 

Dependence  of  surface  tension  on  the  electric 
charge.  E.  Bogoslovski  (Ann.  Physik,  1927,  [iv],  84, 
323 — 326 ;  ef.  Ruff,  Niese,  and  Thomas,  this  vol.,  402). 

Surface  tension  of  sodium.  F.  E.  Poindexter 
(Physical  Rev.,  1926,  [iij,  27,  820). — The  surface 
tension  of  sodium  is  222  dynes /cm.  at  100°,  and  211 
dynes /cm.  at  250°,  the  temperature  gradient  being 
0-072  dime  per  1°.  The  results  indicate  that  the 
molecules  of  liquid  sodium  are  polyatomic. 

A.  A.  Eldridge. 

Diffusion  of  non-electrolytes.  E.  N.  Gabon  and 

G.  E.  Muchin  (Ukraine  Chem.  J.,  1926,  2,  459 — 
473). — A  new  empirical  formula  for  the  rate  of 
diffusion  in  solution  has  been  derived  from  a  study 
of  the  various  factors  which  affect  diffusion.  For 

various  organic  substances  the  formula  yields  results 
in  fair  agreement  with  experimental  figures.  Assum¬ 
ing  that  tho  rate  of  diffusion  is  a  linear  function  of 
temperature,  an  equation  for  tho  temperature  coeffi¬ 
cient  for  normal  and  associated  liquids  is  obtained. 

A.  Ratcliffe. 

Diffusion.  E.  N.  Gabon  (Ukraine  Chem.  J., 
1926,  2,  474 — 496;  cf.  preceding  abstract). — The 
formula  deduced  for  the  rate  of  diffusion  has  been 
applied  to  solutions  of  indifferent  substances.  It  is 


shown  that  the  empirical  equation  can  be  applied  to 
the  determinations  of  mol,  wt.  The  results  obtained 
are  in  good  agreement  with  values  obtained  by 
eryoscopic  methods.  A.  Ratcliefe. 

Dielectric  constants  of  binary  mixtures.  III. 
Electric  moments  of  certain  organic  molecules 
in  carbon  tetrachloride  solution.  I.  J.  Krchma 
and  J.  W.  Williams  (J.  Amer.  Chem.  Soc.,  1927,  49, 
240S — 2416). — The  dielectric  constants  and  densities 
at  25°  of  solutions  of  eight  organic  compounds  in 
carbon  tetrachloride  are  recorded  (cf.  this  vol.,  819). 
In  the  case  of  benzene  and  toluene,  the  molecular 
polarisation  of  the  solute  is  independent  of  tho  con¬ 
centration.  The  electric  moments  of  the  sol  u  to 
molecules  are  calculated  and  compared  with  the 
results  of  previous  workers.  S.  K.  Tweedy. 

Dielectric  constants  of  binary  mixtures.  IV. 
Benzene  as  solvent  for  certain  solid  substances. 
J.  W.  Williams  and  R.  J.  Allgeier  (J.  Amer.  Chem. 
Soc.,  1927,  49,  2416 — 2422). — The  dielectric  con¬ 
stants  and  densities  at  25°  of  benzene  solutions  of 
benzoic  acid,  phenol,  iodine,  antimony  iodide,  stannic 
iodide,  and  silver  perchlorate  are  recorded.  The 
molecular  polarisation  of  the  solutes  is  proportional  to 
the  mol.  fraction;  this  could  not  be  confirmed  for 
antimony  iodide  because  of  its  low  solubility.  Stannic 
iodide  has  a  zero  electric  moment  in  benzene  solution. 
The  values  calculated  for  the  other  solutes  are  discussed 
in  the  light  of  recent  solubility  work. 

S.  K.  Tweedy. 

Properties  of  mixtures  of  hexane  and  nitro¬ 
benzene.  V.  Timofeev  and  K.  Stachorski 
(Ukraino  Chem.  J.,  1926,  2,  395 — 407). — In  large 
concentrations,  the  mol.  wt.  of  hexane,  as  calculated 
from  the  observed  depression  of  the  f .  p.  of  its  solution 
in  nitrobenzene,  is  twice  its  normal  mol.  wt.  In 
general,  this  method  of  determining  mol.  wt.  is  not 
applicable  when  the  determination  is  made  with 
almost  saturated  solutions.  When  the  mixture  is 
almost  saturated  the  fluidity  curves  show  a  change  of 
curvature  as  tho  temperature  approaches  the  satur¬ 
ation  temperature.  The  addition  of  benzoic,  butyric, 
or  valeric  acid  increases  the  solubility  of  hexane  in 
nitrobenzene,  whereas  o-nitrophenol  and  resorcinol 
decrease  it.  The  addition  of  the  last  two  substances 
does  not  greatly  decrease  the  solubility  unless  a 
large  proportion  of  hexane  is  present,  when  the 
saturation  temperature  rises  rapidly. 

E.  Rothstein, 

Eutectic  f.-p.  depression  in  binary  mixtures. 
II.  E.  Kordes  (Z.  anorg.  Chem.,  1927, 167, 97—112 ; 
cf.  A.,  1926,  798). — From  the  author’s  previous 
equations  relationships  have  been  deduced  between 
the  eutectic  temperature  and  concentration  of  a 
binary  system  and  the  m.  p.  of  the  pure  components. 
The  relative  eutectic  depressions  of  the  f.  p.  of  the 
components  are  related  to  one  another  inversely  as 
the  ratio  of  the  concentration  of  the  components  in 
the  eutectic  mixture.  Eutectic  melting  is  ascribed 
to  the  reciprocal  breaking  down  of  the  crystal  lattices 
as  a  result  of  diffusion  in  the  solid  state. 

H.  F.  Gili;.be. 

Relation  between  the  turbulent  internal  friction 
and  the  constitution  of  binary  liquid  mixtures. 
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R.  Kremann,  R.  Springer,  and  H.  Roth  (Z.  physikal. 
Chem.,  1927,  130,  415  -421). — An  apparatus  is 
described  by  means  of  which  the  rate  of  hydraulic 
or  turbulent  streaming  of  liquids  can  be  measured, 
and  it  has  been  used  to  obtain  the  internal  friction 
curves  of  the  following  binary  liquid  mixtures : 
acetone-chloroform,  aniline-phenol,  aniline-nitro¬ 
benzene,  and  benzaldehyde-ethyl  alcohol.  A  com¬ 
parison  with  the  true  internal  friction  curves  shows 
that  in  the  case  of  turbulent  friction  the  positive 
deviations  are  greater,  the  negative  deviations 
smaller,  and  no  minimum  is  found  with  the  alcohol- 
benzaldehyde  mixture  (cf.  Dunstan,  A.,  1904,  ii,  805). 
The  existence  of  compounds  is  readily  shown  by  this 
method.  L.  L.  BiRCUMsnAW. 

Distillation  and  rectification  of  complex  mix¬ 
tures.  L.  Gay  (Ghim.  et  Ind.,  1927,  18,  381—393 ; 
cf.  this  vol.,  928). — The  study  of  the  five  possible 
methods  for  working  a  set  of  three  fractionating 
columns  for  the  separation  of  a  mixture  of  four 
alcohols  is  continued  and  the  minimum  heat  con¬ 
sumption  necessary  to  effect  the  separation  of  a 
mixture  of  given  composition  by  each  method  is 
calculated  from  the  tetrahedral  diagrams  previously 
given.  These  minimum  heat  values  presuppose  a 
column  of  infinite  height,  but  the  results  bear  a 
definite  relationship  to  those  attainable  in  practice. 
The  “  domains  ”  of  the  five  methods  in  the  composition 
tetrahedron  are  then  mapped  by  calculating  the 
points  at  which  the  frontier  planes  cut  the  edges  (t.e., 
binary  mixtures).  Certain  of  the  lines  made  by  the 
planes  cutting  the  faces  are  exactly  calculable,  others 
are  approximations.  The  positions  of  these  boundary 
planes  within  the  tetrahedron  are  further  partly 
worked  out.  C.  Irwin. 

New  binary  azeotropes.  VII.  M.  Lecat  (Ann. 
Soc.  scient.  Bruxelles,  1927,47,  B,  [i],  108 — 114 ;  cf.  this 
vol.,  819). — A  further  list  of  binary  azeotropic  mixtures 
and  non-azeotropic  systems  is  given.  R-.  Cuthill. 

Azeotropism  in  the  binary  systems  alcohols- 
organic  halides.  M.  Lecat  (Ann.  Soc.  scient. 
Bruxelles,  1927,  47,  B,  [ii],  39 — 62;  cf.  this  vol., 
405). — The  published  data  for  azeotropic  mixtures  in 
the  above  systems,  supplemented  with  some  new 
determinations,  have  been  used  to  derive  empirical 
formulae  connecting  the  difference  in  b.  p.  of  the 
constituents,  A,  with  the  azeotropic  lowering,  8,  on 
the  one  hand,  and  with  the  alcohol  concentration  on 
the  other.  In  every  instance  the  azeotrope  is  more 
volatile  than  either  of  its  constituents.  For  a  given 
value  of  A,  8  decreases  with  increase  in  the  number 
of  carbon  atoms  in  the  alcohol,  but  the  curves  con¬ 
necting  A  and  S  are  the  same  for  isomeric  substances. 

R.  Cothill. 

Fluidity  of  metals  and  alloys  in  the  liquid  state. 
II  and  III.  L.  Losana  (Notiz.  chim.-ind.,  1927,  2, 
63 — 66,  121 — 125). — II.  Values  are  recorded  of  the 
coefficient  of  fluidity  of  tin  (250 — 950°),  lead  (350 — 
900°),  cadmium  (360  750°),  zinc  (450—900°),  lead- 
tin  alloys  (250—900°),  tin-antimony  (0—20%)  alloys 
(250 — 600°),  tin-copper  (0 — 10%)  alloys  (300—600°), 
tin  (86 — 96%)-copper  (2 — 8%)-antimony  (2 — 12%) 
a%s  (300— 600°),  and  tin  (10—  85%)-copper  (4—5%) 
-antimony  (5— 20%)-lead  (4—80%)  alloys  300—500°). 


III.  An  examination  of  zinc-tin,  zinc-aluminium, 
aluminium-silicon,  aluminium-iron,  aluminium- 
copper,  aluminium-magnesium,  aluminium-copper- 
silicon,  aluminium-silicon-magnesium,  aluminium— 
copper-magnesium,  aluminium-copper-zinc,  copper- 
tin,  copper-tin-lead,  copper-tin-zinc ,  and  copper- 
zinc  alloys,  special  brasses,  and  aluminium.  The 
copper-cupric  oxide  eutectic  has  m.  p.  25°  below  that 
of  pure  copper.  Chemical  Abstracts. 

Hardness,  micro-structure,  and  electrical 
conductivity  of  platinum-silver  alloys.  N.  S. 
Kurnakov  and  Y.  A.  Nemilov  (Ann.  inst.  platine, 
1926,  No.  4,  306 — 316). — Brinell  hardness  (kg./mm.2), 
tensile  strength  (kg./mm.2),  and  conductivity  values 
are  given  for  platinum,  silver,  and  15  alloys.  The 
tensile  strength  of  platinum  is  28-56,  and  of  silver 
18-04;  the  conductivity  of  platinum  is  7-291  X  104  at 
25°,  6-012  xlO1  at  100°,  and  that  of  silver  is  62-973  X 
101  at  25°,  48-828 xlO4  at  100°.  Photomicrographs 
show-  the  absence  of  compound  formation. 

Chemical  Abstracts. 

Solubility  of  non-irradiated  cholesterol  in  liquid 
ammonia.  R.  G.  Gustavson  and  J.  B.  Goodman 
(J.  Amer.  Chem.  Soc.,  1927,  49,  2526— 2528).— The 
solubility  of  cholesterol  in  liquid  ammonia  from 
—38°  (0-00)  to  +49°  (0-545  g.  per  100  c.c.)  has 
been  determined  (cf.  Frank  and  Gustavson,  J.  Amer. 
Med.  Assoc.,  1925,  84,  1715).  F.  G.  Willson. 

Fractional  crystallisation  of  radioactive  sub¬ 
stances.  II.  Equilibrium  in  the  system  barium 
bromide-radium  bromide-hydrogen  bromide- 
water  at  0°  and  25°.  V.  Chlopin  and  B.  Nikitin 
(Z.  anorg.  Chem.,  1927,  166,  311 — 338;  cf.  A.,  1925, 
ii,  438). — The  distribution  of  radium  bromide  between 
solid  barium  bromide  and  a  saturated  solution  of 
barium  bromide  containing  varying  amounts  of 
hydrogen  bromide  at  0°  and  25°  has  been  investigated. 
Although  with  increasing  concentration  of  acid  the 
distribution  coefficient  ultimately  increases  in  favour 
of  the  solid  phase,  yet  in  view  of  the  variation  in  the 
composition  of  the  aqueous  phase,  the  distribution 
as  a  whole  must  be  regarded  as  obeying  the  Nernst 
distribution  law,  and  neither  Schlundt’s  empirical 
formula  (U.S.  Bur.  Mines,  Tech.  Paper,  1922,  No.  265) 
nor  the  formula  of  Doerner  and  Hoskins  (A.,  1925, 
ii,  381)  is  applicable.  The  distribution  constant  does 
not  vary  greatly  with  the  temperature.  Measure¬ 
ments  on  the  system  barium  bromide-hydrogen 
bromide-water  at  0°  and  25°  show-  that  the  addition 
of  hydrogen  bromide  to  a  saturated  solution  of  barium 
bromide  precipitates  an  approximately  equivalent 
amount  of  the  salt.  R.  Cuthill. 

Electrolyte  adsorption  on  pure  ash-free  char¬ 
coal.  I.  M.  Kolthoef  (Rec.  trav.  chim.,  1927,  46, 
549 — 573). — The  ash-containing  charcoals  which  have 
usually  been  employed  by  past  -workers  on  adsorption 
from  solution  are  undesirable,  as  the  ash  exerts  a 
disturbing  effect.  The  charcoal  used  in  this  investig¬ 
ation  was  therefore  prepared  from  pure  commercial 
sugar,  by  precipitating  an  aqueous  solution  with 
alcohol,  its  ash  content  then  being  less  than  0-001%. 
It  was  then  carbonised  by  heating  in  a  platinum 
basin,  roughly  powdered,  heated  for  20  hrs.  (Meker 
burner)  in  a  quartz  crucible  with  tightly-fitting  lid, 
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and  sieved  (sample  A).  Sample  B,  obtained  by 
activating  .4  in  a  porcelain  tube  with  free  access  of  air 
at  920 — 1000°,  exhibited  hydrolytic  adsorption  (the 
acid  only  being  adsorbed  from  solutions  of  salts), 
whereas  /I  did  not,  the  difference  between  them  being 
due  to  the  volatile  impurities  which  are  only  expelled 
at  the  higher  temperature.  The  usual  procedure 
of  washing  the  charcoal  first  with  hydrochloric  acid 
and  then  with  water  until  neutral  was  proved  unsatis¬ 
factory,  for  on  further  heating  and  washing  more 
acid  was  liberated.  Activation  of  the  charcoal  is 
due  to  enlargement  of  the  surface  by  oxidation,  mere 
heating  in  a  closed  tube  at  900 — 1000°  being  insuffi¬ 
cient.  Heating  in  a  hydrogen  stream  for  24  hrs. 
has  no  effect,  showing  that  activity  is  not  due  to 
the  presence  or  removal  of  products  formed  by 
the  reaction  of  the  charcoal  with  the  activating 
gas. 

The  adsorption  of  inorganic  acids  is  purely  molecular, 
equal  quantities  of  both  ions  being  adsorbed.  The 
order  of  adsorption  is  HCNS>HI>HN03  >HIOa> 
HCl=HBr=HC104>H2S04;  H3P04=0,  and 
between  0T  and  0005N  the  adsorption  isotherm 
follows  the  Freundlich  equation,  the  exponent  1/n 
usually  being  larger,  the  greater  the  adsorbability  of 
the  acid.  The  adsorption  is  greatly  increased  by  the 
presence  of  the  corresponding  neutral  salts,  the 
Freundlich  exponents  being  then  all  changed  to  about 
0-20.  This  increase  is  due  to  the  fact  that  in  strong 
electrolytes  there  is  equilibrium  between  the  pseudo- 
form  of  the  molecule  (responsible  for  capillary  activity) 
and  the  ionogen  form,  which  equilibrium  is  displaced 
towards  the  former  by  the  presence  of  the  neutral 
salt.  Capillary-active  non-electrolytes,  being  in 
general  more  active  than  inorganic  acids,  tend  to 
displace  the  latter  from  adsorption. 

Of  basic  substances,  alkali  hydroxides  are  not 
adsorbed,  whilst  ammonia,  primary  aromatic  and 
aliphatic  amines,  diphenylamine,  piperidine,  and 
pyridine  are  well  adsorbed ;  the  alkaloids,  however, 
although  strongly  capillary  active  at  the  water-air 
interface,  are  not  adsorbed  by  the  charcoal.  Inorganic 
neutral  salts  are  only  hydrolytically  adsorbed,  the 
acid  alone  being  taken  up ;  their  order  of  adsorption 
is  the  same  as  that  of  the  free  acids,  the  nature  of 
the  cation  being  immaterial.  The  general  rules  of 
hydrolytic  adsorption  are  (1)  salts  of  capillary-active 
acids  and  capillary-inactive  bases  are  only  hydrolytic¬ 
ally  adsorbed  (e.g.,  inorganic  salts  of  the  alkalis) ;  (2) 
salts  of  capillary-active  acids  and  capillary-inactive 
bases  are  adsorbed  both  hydrolytically  and  mole- 
cularly  if  the  acid  exhibits  well-marked  polar  and 
apolar  portions  {e.g.,  salts  of  most  organic  acids) ;  (3) 
salts  of  capillary-active  acids  and  capillary-active 
bases  are  adsorbed  molecularly  and  also  hydrolytically, 
if  the  base  possesses  a  strong  polar  group ;  (4)  salts 
of  capillary-active  acids  and  capillary-active  bases, 
both  containing  strong  polar  groups,  are  adsorbed 
mainly  molecularly. 

Hydrolytic  adsorption  (of  potassium  thiocyanate) 
at  the  air-water  interface  has  also  been  demonstrated 
by  drawing  a  current  of  air  through  an  aqueous 
solution  of  the  substance  and  collecting  the  bubbles ; 
these  showed  greater,  and  the  remaining  liquid  less, 
acidity  than  the  original  solution.  S.  J.  Gregg. 


Heat  of  adsorption  of  oxygen  on  charcoal.  II. 
W.  E.  Garner  and  D.  McKie  (J.C.S.,  1927,  2451 — 
2457). — The  heat  of  adsorption  of  oxygen  on  charcoal 
has  been  measured  between  18°  and  200°  in  a  vacuum 
calorimeter.  The  heat  varies  with  the  amount  of 
oxygen  adsorbed  and  reaches  a  maximum  value  of 
70  kg.-cal.  for  T5xl0_s  g.-mol.  of  oxygen  per  g.  of 
charcoal.  The  maximum  value  has  a  large  positive 
temperature  coefficient.  The  bearing  of  the  results  on 
the  constitution  of  the  C.O.,  complex  is  discussed, 

C.  W.  Gibby. 

Sorption  of  ammonia  by  glass.  (Time, 
pressure,  and  temperature  relationships.)  M. 
Francis  and  F.  P.  Burt  (Proc.  Roy.  Soc.,  1927,  A, 
116,  586—602;  cf.  Bangham  and  Burt,  A.,  1925,  ii, 
284). — A  continuation  of  previous  work  ( loc .  c it.). 
By  heating  glass  wool  at  200°  for  long  periods  of  time 
in  an  atmosphere  of  ammonia,  until  further  treatment 
produces  no  more  change,  the  glass  may  be  maintained 
indefinitely  in  such  a  condition  that  its  behaviour 
towards  ammonia  can  be  closely  reproduced.  The 
shape  of  the  sorption  curve  depends  on  the  water 
content  of  the  sorbent.  For  a  state  of  maximum 
dryness  it  is  S-shaped,  but  at  higher  temperatures  the 
upper  part  only  of  the  S  curve  is  observable.  The 
sorption  process  can  be  divided  into  two  parts,  repre¬ 
sented  by  straight  lines  by  plotting  log  (sorption  rate) 
against  log  time.  The  slope  of  each  line  is  indepen¬ 
dent  of  pressure  and  varies  only  slightly  with  temper¬ 
ature.  Their  points  of  intersection  lie  on  a  straight 
line  and  correspond  with  50%  sorption.  The  first 
half  of  the  sorption  process  is  probably  of  a  different 
nature  from  the  second,  where  the  rate  of  change  of 
log  dsjdt  with  log  t  is  more  than  doubled.  The  com¬ 
plete  sorption  process  can  be  represented  as  a  single - 
valued  continuous  function  of  temperature,  pressure, 
and  time,  by  a  suitable  choice  of  co-ordinates.  As 
regards  temperature  variation,  this  is  only  approxim¬ 
ately  true.  At  50  %  sorption,  the  rate  of  sorption  is 
very  nearly  directly  proportional  to  the  pressure  at 
constant  temperature,  and  d  log  {dsjdt) jd  log  p=0-9. 
At  constant  pressure,  the  rate  of  sorption  is  approxim¬ 
ately  doubled  for  every  20°  rise  in  temperature.  At 
constant  temperature,  log  sorption,  in  the  limit,  is  a 
linear  function  of  log  pressure  between  0-5  and  1  atm. 
Below  about  300  mm.  there  appear  to  be  alternative 
values  for  the  sorption.  At  constant  pressure,  soip- 
tion,  in  the  limit,  is  a  linear  function  of  the  reciprocal 
of  the  absolute  temperature.  An  outstanding 
feature  of  the  phenomenon  investigated  is  the  extra¬ 
ordinary  slowness  of  the  later  stages  of  the  process, 
making  the  experimental  attainment  of  equilibrium 
quite  impracticable.  L.  L.  Bircumshaw. 

Reduction  of  weights  of  powders  in  air  to 
weights  in  a  vacuum.  II,  R.  Ruer  and  J. 
Kuschmann  (Z.  anorg.  Chem,,  1927,  166,  257 — 274; 
cf.  A.,  1926,  1089). — The  study  of  the  removal  of 
adsorbed  air  from  various  powders  by  heating  in  a 
vacuum  has  been  continued.  Cupric  oxide  prepared 
from  the  basic  nitrate  has  a  very  small  adsorptive 
power,  which  is  a  maximum  when  the  temperature  of 
ignition  has  been  about  500°,  but  the  adsorbed  air  is 
not  completely  removed  by  evacuation  at  the  ordinary 
temperature.  The  oxide  obtained  by  precipitating  the 
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nitrate  with  potassium  hydroxide  adsorbs  much  larger 
amounts  of  air,  and  if  the  preparation  is  heated  at 
440° in  a  vacuum  its  adsorptive  power  at  the  ordinary 
temperature  is  further  increased,  apparently  owing  to 
the  removal  of  adsorbed  water.  This  latter  phenom¬ 
enon  is  also  manifested  by  ceric  oxide,  the  adsorptive 
power  of  which  is  considerable,  but  varies  with  the 
mode  of  preparation.  Silicic  acid  ignited  at  600°  has 
the  greatest  adsorptive  power  of  any  of  the  oxides 
examined,  but  this  is  almost  completely  destroyed  by 
ignition  at  1220°.  In  confirmation  of  Scott’s  results 
(Proc.  C.S.,  1909,  25,  286),  it  is  found  that  thoroughly 
dried  potassium  chloride  adsorbs  a  very  small  amount 
of  air,  which  is  removed  satisfactorily  by  evacuation 
at  the  ordinary  temperature.  Lead  sulphate  behaves 
like  potassium  chloride,  but  cerous  sulphate  has 
an  appreciable  adsorptive  power  when  quite  dry. 
Reduced  copper  and  iron  do  not  adsorb  nitrogen  and 
argon  to  any  appreciable  extent,  and  their  apparently 
large  adsorptive  power  in  respect  of  air  involves 
oxidation  effects.  R.  Cuthill. 

State  of  moisture  adsorbed  on  acid  earth.  H. 
Isobe  {Sci.  Papers  Inst.  Phys.  Chem.  Res.  Tokyo, 
1927,  6,  155 — 190) . — Measurements  of  the  vapour 
pressure  of  specimens  of  Japanese  acid  earth  contain¬ 
ing  varying  amounts  of  adsorbed  moisture  showed  that 
from  2  to  20%  the  vapour  pressure  increased  linearly 
with  the  amount  of  adsorbed  moisture,  and  by  apply¬ 
ing  the  Clausius-Clapeyron  equation  the  heat  of 
vaporisation  of  the  adsorbed  moisture  was  found  to 
be  greater  than  that  of  pure  water,  but  to  approach  it 
with  rise  of  temperature.  Microscopical  observations 
showed  that  the  earth  contained  cracks  or  cavities 
amounting  to  55-7%  of  the  total  volume,  and  with 
20%  adsorption  the  water  layer  is  several  molecules 
thick.  Density  determinations  over  a  range  of 
temperature  showed  that  part  of  the  adsorbed  water 
is  denser  than  unadsorbed  moisture,  and  by  heating 
the  earth  to  high  temperatures  it  was  found  that  42% 
by  weight  of  the  moisture  is  combined  with  the  earth, 
and  is  not  evolved  at  temperatures  below  200°. 

F.  S.  Hawkins. 

Influence  of  water  on  the  solidity  of  powdered 
substances  after  heating.  B.  Garre  (Z.  anorg. 
Chem.,  1927,  167,  77 — 80). — Pellets  of  inert  material 
containing  various  percentages  of  water  and  of  benzene 
have  been  prepared  and  their  mechanical  strength 
after  heating  for  30  min.  at  900°  has  been  studied. 
Those  prepared  with  benzene  are  easily  crushed,  the 
solidity  being  altered  but  little  with  change  of  the 
benzene  content  of  the  powder.  Pellets  prepared  with 
water  are  much  more  stable,  their  solidity  increasing 
with  increase  of  water  content  up  to  about  30%. 

H.  F.  Gillbe. 

Adsorption  and  chemical  nature  of  some 
organic  compounds.  N.  Schilov  and  B.  Nekras- 
sov  (Z.  physikal.  Chem.,  1927,  130,  65— 72).— The 
adsorbent  was  Merck’s  “  Carbo  medicinalis,”  0-05  g. 
being  shaken  for  20  min.  with  15  c.c.  of  an  aqueous 
solution  of  the  substance  in  question,  usually  of 
0-01 — 0-0054/  concentration.  After  filtering,  the 
concentration  of  the  dissolved  substance  was  deter - 
mi  ned  acidimetrically  or  iodometrically .  It  was  found 
that  (1)  in  homologous  series,  the  increase  in  adsorp¬ 


tion  due  to  the  introduction  of  a  CH2  group  reaches  a 
maximum  at  about  the  fifth  or  sixth  member ;  (2)  the 
substitution  of  most  radicals  for  hydrogen  increases 
the  adsorption,  whilst  the  hydroxyl  and  sulphonic 
groups  lower  it ;  (3)  the  optically  active  isomerides  and 
the  racemic  form  have  about  equal  adsorption,  whilst 
the  inactive  form  has  lower  adsorption ;  (4)  differences 
are  shown  in  the  adsorptions  of  the  stereoisomeric 
benzene  derivatives  and  of  the  a-  and  p-substituted 
aliphatic  compounds ;  (5)  the  £nms-form  of  com¬ 
pounds  which  contain  a  double  linking  is  more  strongly 
adsorbed  than  either  the  cj.s-form  or  the  corresponding 
saturated  compounds;  (6)  for  an  equal  number  of 
carbon  atoms,  an  aliphatic  compound  is  more  strongly 
adsorbed  than  the  corresponding  aromatic  compound. 

S.  J.  Gregg. 

Surface  area  and  sorption,  M.  TariJ;  (Bull. 
Chem.  Soc.  Japan,  1927,  2,  243 — 245). — Sameshima’s 
conclusion  (this  vol.,  304)  that  the  sorption  of  carbon 
dioxide  by  charcoal  is  independent  of  the  surface  area 
and  is  hence  to  be  regarded  as  a  dissolution  phenomenon 
is  not  supported  by  the  actual  experimental  numbers 
recorded.  Since  charcoal  is  a- very  porous  substance, 
powdering  has  a  negligible  effect  on  the  surface  area. 
Sameshima’s  figure  for  the  density  of  his  charcoal  (2-1) 
is  held  to  be  too  high.  J.  S.  Carter. 

Surface  area  and  sorption.  J.  Sameshima 
(Bull.  Chem.  Soc.  Japan,  1927,  2,  246—249;  cf. 
preceding  abstract). — Pointing  out  that  uncertainty 
regarding  his  density  figure,  which  incidentally  is  in 
agreement  with  values  recorded  by  Howard  and 
Hulett  (A.,  1924,  ii,  823),  has  but  a  negligible  effect  on 
the  nature  of  the  results,  and  producing  evidence  to 
show  that  powdering  of  charcoal  produces  an 
appreciable  increase  in  surface  area,  the  author  defends 
the  plausibility  of  his  original  conclusion. 

J.  S.  Carter. 

Adsorption  on  dissolved  molecules.  N.  S. 
Marinesco  (J.  Chim.  physique,  1927,  24,  572 — 585). — 
A  review-  of  measurements  of  the  dielectric  constants, 
viscosities,  and  coefficients  of  diffusion  for  various 
coloured  substances  in  solution.  Theoretical  con¬ 
siderations  show  that  these  data  may  be  used  to 
estimate  the  degree  of  adsorption  of  the  solvent  on 
the  molecules  of  the  solute.  G.  A.  Elliott. 

Electrical  condition  of  hot  surfaces  during  the 
adsorption  of  gases,  I.  Gold  and  silver  sur¬ 
faces  at  temperatures  up  to  850°.  G.  I.  Finch 
and  J.  C.  Stimson  (Proc.  Roy.  Soc.,  1927,  A,  116, 
379 — 400). — A  gold  or  silver  surface  becomes  charged 
when  heated  either  in  contact  with  a  gas  or  in  a  high 
vacuum.  The  magnitude  of  the  charge  is  independent 
of  the  gas  pressure.  Gold  in  the  presence  of  oxygen 
or  air  and  silver  in  the  presence  of  oxygen,  air,  or 
hydrogen  lose  their  charges  slowly  on  evacuation  but 
rapidly  in  the  case  of  other  gases.  The  lingering 
charges  on  gold  or  silver  may  be  rapidly  removed  by 
burning  off  with  the  appropriate  gas.  It  is  suggested 
that  the  charge  on  a  hot  gold  or  silver  surface  in  con¬ 
tact  with  a  gas  is  due  to  activation  of  the  gas,  whereby 
its  molecules  become  electrically  charged ;  also,  that 
the  activation  of  a  compound  molecule  such  as  water 
vapour  or  carbon  dioxide  involves  its  dissociation. 

W.  E.  Downey. 
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Gibbs  on  adsorption.  W.  D.  Bancroft  (J. 
Physical  Chem.,  1927,  31,  1501—1506).— Prom  the 
work  of  Gibbs  (Scientific  Papers,  1906,  1,  235),  it 
follows  that  the  criterion  for  the  applicability  of  the 
Freundlieh  equation  to  the  case  of  the  adsorption  of 
a  gas  by  a  liquid  in  which  it  is  practically  insoluble 
is  that  the  change  in  surface  tension  is  proportional 
to  the  change  in  adsorption.  The  exponent  in  this 
equation  is  a  measure  of  the  change  in  surface  tension 
with  adsorption.  L.  S.  Theobald. 

General  theory  of  absorption  and  distribution 
phenomena.  W.  Sementsohenko  (Z.  physikal. 
Chem.,  1927, 129,  176 — 185). — Boltzmann’s  e  theorem 
has  been  applied  to  the  statistical  consideration  of  the 
distribution  of  a  substance  between  two  phases  and 
the  boundary  relations.  An  expression  equivalent  to 
Henry’s  law  is  derived  and  this  shows  that  the  solu¬ 
bility  of  a  gas  runs  parallel  with  the  generalised  electric 
moment  of  its  molecules,  some  measure  of  which  may 
be  afforded  by  the  excess  of  its  dielectric  constant 
over  unity.  For  solutions,  an  expression  is  obtained 
which  leads  to  a  relation  similar  to  Gibbs’  equation, 
from  which  it  appears  that  if  the  moment  of  the  solute 
molecules  is  less  than  that  of  the  solvent  molecules 
the  concentration  of  the  solute  will  be  greater  in  the 
surface  layer  than  in  the  main  body  of  the  solution, 
and  vice  versa.  This  explains  the  connexion  between 
the  dielectric  constants  of  solvent  and  solute  and  the 
surface  activity  of  the  former,  previously  observed  by 
Behbinder  (A.,  1926,  674).  For  two  solutions  with 
the  same  solute  but  different  solvents  in  contact  with 
each  other,  the  solute  will  be  concentrated  at  the 
surface  of  separation,  with  resulting  lowering  of  the 
surface  tension,  if  the  moment  of  the  solute  molecules 
is  intermediate  between  those  of  the  molecules  of  the 
solvents.  Nernst’s  distribution  law  also  follows,  but 
the  theory  requires  that  the  distribution  ratio  shall 
be  a  function  of  the  concentration,  and  of  the  differ¬ 
ence  between  the  dielectric  constants  of  the  solvents. 
Where  a  substance  is  distributed  among  any  number 
of  other  substances,  the  maximum  concentration  of 
the  solute  will  occur  in  that  solvent  for  which  the  value 
of  the  dipole  moment  is  nearest  to  its  own. 

R.  Cuthill. 

Diffusion  in  a  gravitational  field.  R.  Forth 
(Z.  Physik,  1927  ,  45,  83—85;  cf.  A.,  1926,  21).— A 
reply  to  a  criticism  by  Weaver  (Z.  Physik,  1927,  43, 
296),  in  which  it  is  conceded  that  the  previous  cal¬ 
culation  of  the  sedimentation  time  for  the  metal 
hydrosol  used  by  Burton  (Proc.  Roy.  Soc.,  1922,  A, 
100,  414)  gave  a  value  which  is  much  too  large. 
Further  calculation  shows,  however,  that  Burton’s 
sol  either  comprised  particles  of  varying  sizes,  or  else 
these  particles  were  not  metallic.  The  author’s  pre¬ 
vious  statement  that  the  time  of  sedimentation  of 
finely-dispersed  colloids  is  so  great  that  no  sediment¬ 
ation  can  be  observed  in  large  vessels,  is  maintained. 

G.  A.  Elliott. 

Boundary  surface  activity  and  dielectric  con¬ 
stants.  I.  Dependence  of  boundary  surface 
activity  and  adsorption  at  various  surfaces  of 
separation  on  the  polarity  and  dielectric  con¬ 
stants  of  the  two  phases  forming  the  boundary 
surface,  and  of  the  adsorbed  substance.  P. 


Rehbinder  (Z.  physikal.  Chem.,  1927,  129,  161 — 
175). — It  is  suggested  that  the  properties  of  a  surface 
of  separation  of  two  phases  are  functions  of  the 
difference  in  polarity  of  the  two  species  of  molecules, 
which  may  be  represented  by  the  difference  in  the 
dielectric  constants  or  by  the  free  surface  energy, 
although  for  single  liquids  there  does  not  seem  to  be 
any  simple  relation  between  the  dielectric  constant 
and  the  surface  tension.  In  accordance  with  this 
theory,  it  is  found  that  the  adsorption  of  a  substance 
with  surface  activity  at  the  surface  of  separation  of 
two  phases  increases  with  increase  in  difference  in 
polarity  of  the  phases  (cf.  this  vol.,  930).  The  rule 
is  formulated  that  if  the  added  substance  is  adsorbed 
by  both  sides  of  the  surface  of  separation  it  will 
tend  to  reduce  the  difference  in  the  polarity  and 
dielectric  capacity  of  the  phases.  It  is  found  experi¬ 
mentally  that,  in  general,  the  greater  the  difference 
between  the  dielectric  constant  of  the  more  polar 
phase  and  of  the  active  substance  dissolved  in  it,  the 
greater  is  the  surface  activity  of  the  latter. 

R.  COTHILL. 

Ring  method  for  surface  tension  measurement. 
J.  M.  Johlin  (Science,  1926,  64,  93 — 94). — A  criticism 
of  the  ring  method;  the  accuracy  attained  is  not  so 
great  as  is  assumed.  In  particular,  no  method  can 
yield  “  absolute  ”  values  for  the  surface  tension  of 
colloidal  solutions.  A.  A.  Eldredge. 

Compressibilities  of  aqueous  solutions  of  some 
fatty  acids.  S.  Venkateswaran  (J.  Physical 
Chem.,  1927,  31, 1521 — 1525). — Data  for  the  adiabatic 
compressibilities  of  aqueous  solutions  of  formic,  acetic, 
propionic,  and  butyric  acids,  and  for  water,  at  a 
pressure  of  1 — 2  atm.  are  given.  The  isothermal 
compressibilities  for  water  and  for  the  first  two  acids 
have  been  calculated.  The  values  of  the  adiabatic 
compressibility  for  water  (45-66x10'®  at  22°)  and 
for  acetic  acid  are  in  good  agreement  with  those  of 
Tyrer  (J.C.S.,  1914,  105,  2534).  The  compress¬ 
ibility  of  formic  acid  is  lower  than  that  of  the  other 
acids,  and  in  all  cases  investigated  the  adiabatic 
compressibilities  increase  at  first  slowly  with  the 
concentration,  and  more  rapidly  at  higher  concen¬ 
trations.  L.  S.  Theobald. 

Molecular  structure  in  solution.  II.  Re¬ 
fractive  indices  and  surface  tensions  of  aqueous 
solutions  of  cobalt  chloride  and  hydrochloric 
acid.  O.  R.  Howell  (J.C.S.,  1927,  2039 — 2051). — ■ 
The  surface  tension  and  refractive  index  of  solutions 
containing  a  fixed  quantity  of  cobalt  chloride  and 
varying  amounts  of  hydrochloric  acid  have  been 
compared  with  the  corresponding  data  for  a  series  of 
hydrochloric  acid  solutions.  The  curves  obtained  by 
plotting  the  differences  of  the  constants  of  correspond¬ 
ing  solutions  against  the  concentration  of  the  hydro¬ 
chloric  acid  show  inflexions  near  the  concentration 
where  the  colour  change  of  red  to  blue  occurs.  The 
colour  change  is  explained  by  a  change  in  the  groups 
co-ordinated  with  the  cobalt  atom,  the  red  complex 
being  Co(H20)6",  and  the  blue  CoCl4",  the  inflexions 
on  the  curves  occurring  when  the  two  complexes 
are  present  in  equal  numbers.  The  surface-tension 
measurements  show  that  there  should  be  a  greater 
concentration  of  blue  complexes  in  the  surface  layer. 
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and,  in  support  of  this,  it  is  found  that  the  inflexion 
on  the  surface-tension  curve  occurs  at  a  slightly 
smaller  concentration  of  acid  than  the  inflexion  on 
the  refractive  index  curve.  The  colour  change  is 
somewhat  indefinite,  and,  as  the  blue  form  has  the 
more  intense  colour,  the  maximum  colour  change 
occurs  at  a  smaller  acid  concentration  than  the 
inflexions.  F.  S.  Hawkins. 

Synthesis  and  properties  of  uranium  colloids. 
S.  J.  Diachkovski  (Ukraine  Chem.  J.,  1926,  2,  340 — 
352). — Stable  colloidal  suspensions  have  been  pre¬ 
pared  by  hydration  of  insoluble  uranium  salts. 
Analyses  of  the  progressive  hydration  products  point 
to  the  formation  of  complex  intermediate  compounds 
during  the  process.  Complete  hydration  is  obtained 
after  continuous  dialysis  in  running  water.  Dehydra¬ 
tion  leads  to  coagulation  of  the  sol  resulting  in  the 
precipitation  of  a  hydrate  of  uranic  acid.  When 
hydration  is  incomplete  the  precipitate  formed  on 
coagulation  corresponds  with  Na2U207.  In  either 
case  on  treatment  with  water  a  colloidal  solution 
is  again  formed.  The  whole  synthesis  can  be 
represented  :  nNa2U207  —  [Na2U207,H2U04]„_1  — 
[H20(U03)2U02(0H)2]„  —  [UOo(OH)2],l+1,  the  equi¬ 
librium  being  disturbed  if  sodium  diuranate  or  uranic 
acid  is  removed  from  the  sphere  of  reaction.  The  par¬ 
ticles  are  negatively  charged  and  their  velocity  in  an 
electric  field  corresponds  with  a  charge  of  1-984  X 10-8 
e.s.u.  The  density  of  the  sol  is  7-45  and  the  size 
of  the  particles  varies  from  1-144  xlO'15  to  one 
amicron,  showing  that  the  system  is  polydisperse. 
The  eSects  of  hydrochloric  acid,  barium  chloride, 
and  aluminium  chloride  on  the  coagulation  were 
studied.  The  sign  of  the  charge  changes  after  treat¬ 
ment  with  aluminium  chloride.  A.  Ratcliffe. 

Formation  of  colloid  systems  by  trituration. 
H.  Neugebauer  (Kolloid-Z.,  1927,  43,  65 — 67). — 
The  production  of  colloid  systems  by  grinding  sub¬ 
stances  in  a  machine  mortar,  both  alone  and  in  the 
presence  of  0-1%,  1-0%,  and  10%  of  lactose,  was 
studied.  The  amount  of  colloid  formed  increased 
with  the  concentration  of  the  lactose.  The  substances 
used  can  be  arranged  in  the  following  order,  repre¬ 
senting  a  decreasing  tendency  to  dispersion  by  this 
means  :  indigo,  selenium,  sepia,  graphite,  antimony 
sulphide,  silver,  gold,  copper.  The  curves  which  con¬ 
nect  the  quantity  of  colloid  formed  with  the  duration 
of  grinding  show  that  dispersion  takes  place  rapidly 
during  the  first  2  or  3  hrs.,  after  which  further  pro¬ 
duction  of  colloid  is  slow.  E.  S.  Hedges. 

Preparation  of  colloidal  solutions.  S.  Rogin- 
ski  and  A.  Schalnikov  (Kolloid-Z.,  1927,  43,  67 — 
70). — For  the  preparation  of  colloidal  solutions  a 
method  is  developed  which  is  based  on  the  following 
principle.  If  a  metal  is  distilled  in  a  vacuum  and  the 
vapour  is  allowed  to  condense  on  a  surface  cooled  by 
liquid  air,  the  condensate  is  almost  entirely  amorph¬ 
ous,  consisting  of  a  highly  disperse  system  of  aggre¬ 
gated  particles.  By  distilling  simultaneously  in  this 
way  a  metal  and  a  substance  which  is  liquid  at  the 
ordinary  temperature,  a  condensate  is  obtained  which, 
when  melted,  produces  a  highly  dispersed  sol  of  the 
metal  in  the  liquid  employed.  An  apparatus  is 
described  for  this  work,  in  which  the  relative  amounts 


of  the  substances  in  the  condensate  can  be  varied  by 
suitable  control  of  their  distillation  temperatures. 
Tho  method  has  been  employed  successfully  for  the 
preparation  of  hydrosols  of  mercury,  cadmium,  selen¬ 
ium,  sulphur,  and  phosphorus,  and  for  organosols  of 
mercury,  cadmium,  sodium,  potassium,  rubidium,  and 
csesium  (using  benzene,  hexane,  xylene,  toluene,  and 
in  some  cases  ether  and  alcohol  as  dispersion  media). 
The  method  is  particularly  suitable  for  tho  production 
of  sols  of  the  alkali  metals,  since  no  carbonisation  of 
the  organic  medium  occurs.  The  solid  sols  (condens¬ 
ates)  have  characteristic  colours  (sodium,  reddish- 
violet  ;  potassium  and  rubidium,  bluish-green ; 
csesium,  brownish-green),  which  disappear  shortly  after 
the  sol  is  melted.  The  colour  is  considered  to  be 
due  to  atoms  of  the  alkali  metal,  which  later  undergo 
aggregation.  Examination  showed  the  systems  to 
be  polydisperse.  E.  S.  Hedges. 

General  colloid  chemistry.  XXII.  Aluminium 
oxide  sols.  W.  Pauli  and  E.  Schmidt  (Z.  physikal. 
Chem.,  1927,  129,  199—222;  cf.  A.,  1926,  901).— 
Alumina  sols  obtained  by  boiling  solutions  of  alumin¬ 
ium  chloride  with  amalgamated  aluminium  have  been 
titrated  conductometrically  with  solutions  of  various 
silver  salts.  It  is  found  in  this  way  that  the  chloride 
ion  in  the  sol  may  bo  completely  replaced  by  the 
anion  of  the  added  salt,  the  conductivity  being 
depressed  by  an  amount  which,  for  univalent  anions, 
varies  from  anion  to  anion,  and  affords  some  measure 
of  the  extent  to  which  the  substituent  ion  is  de¬ 
activated.  Activity  measurements  show  that  when 
hydrochloric  or  sulphuric  acid  is  added  to  alumina 
sols  such  as  the  above  it  is  taken  up  rapidly  at  first 
but  the  amount  soon  tends  to  a  limit,  which  is  much 
less  than  would  be  equivalent  to  the  total  amount  of 
aluminium  present.  The  conductivity  changes  in 
this  process  suggest  that  the  colloid  particles  undergo 
partial  disintegration,  the  surface  layers  probably 
being  removed,  leaving  the  nucleus  unattacked. 
With  increasing  dilution,  the  hydrogen-ion  activity 
falls  considerably,  but  the  dissociation  of  the  colloid 
particles  does  not  change  very  much. 

R.  CUTHILL. 

Constitution  of  colloidal  platinum.  S.  W. 
Pennycuick  (J.C.S.,  1927,  2600— 2613).— The  con¬ 
ductivities  of  platinum  sols  prepared  by  sparking 
under  conductivity  water  have  been  measured.  A 
variation  in  conductivity  with  time  was  observed, 
and  specific  conductivities  as  high  as  66-1  gemmhos 
were  obtained  by  boiling  sols.  It  is  suggested  that 
some  of  the  platinum  is  oxidised,  and  forms  an  ionic 
micelle  [Ptc(PtO,1)f.]’*,  in  equilibrium  with  an  equiv¬ 
alent  amount  of  hydrogen  ion  (cf.  Pauli,  Trans. 
Faraday  Soe.,  1921,  16,  14).  Pure  platinum  sols 
contain  free  hydrogen  ions,  which  form  a  layer  on 
the  surface  of  the  sol  particles.  Equilibrium  is  dis¬ 
turbed  by  temperature  changes,  and  the  redistribu¬ 
tion  proceeds  with  measurable  velocity.  Consider¬ 
ation  of  titration  curves  with  various  bases  shows  that 
platinum  sols  behave  as  weak  acids,  but  that  the 
equilibria  are  not  reached  instantaneously .  The  bear¬ 
ing  of  the  equilibrium  between  free  and  adsorbed 
ions  on  the  coagulation  of  colloids  is  discussed. 

C.  W,  Gibby. 
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Amorphous  carbon  or  graphite  ?  0.  Ruff, 

P.  Mautner,  and  F.  Ebert  (Z.  anorg,  Chem.,  1927, 
167,  185 — 189). — Although  the  adsorptive  activity 
of  graphite  increases  with  increase  of  surface  area 
there  is  no  simple  relationship  between  the  state  of 
division  and  activity.  Further,  specimens  differing 
in  activity  give  the  same  Debye-Scherrer  diagrams. 
The  existence  of  active  corner  atoms  is  postulated; 
the  number  of  such  atoms  which  are  exposed,  and 
therefore  active,  depends  on  the  method  of  prepar¬ 
ation  of  the  specimen  and  on  the  degree  of  sub¬ 
division.  H.  F.  Gillbe. 

Optical  properties  of  disperse  mercuric 
sulphide.  G.  P.  Voronkov  and  G.  I.  Pokrovski 
(Kolloid-Z.,  1927,  43,  78 — 81). — Substances  which  are 
coloured  red  or  yellow  in  the  massive  form  are  ob¬ 
served  to  change  in  colour  when  finely  divided,  whilst 
blue  substances  remain  unchanged  by  subdivision. 
A  formula  was  derived  theoretically  for  the  intensity 
of  light  of  definite  wave-length  scattered  by  the  par¬ 
ticles,  and  was  tested  experimentally  with  suspensions 
of  red  cinnabar.  The  experiments  showed  that  the 
optical  properties  of  mercuric  sulphide  change  gradu¬ 
ally  from  those  of  the  massive  substance  to  those  of 
the  colloidally  dispersed  material.  The  change  be¬ 
comes  noticeable  in  particles  of  size  about  1  pi. 

E.  S.  Hedges. 

Consistence  of  mixtures  of  true  fluid  and  of 
a  fluid  with  solid  particles.  A.  Mallock  (Nature, 
1927,  120,  619—620). 

X-Rays  and  colloids.  G.  L.  Clark  (Fourth 
Colloid  Symposium  Monograph,  1926,  145 — 173). — 
X-Radiation,  hydrogen  peroxide,  or  ozone  coagulates 
cerous  hydroxide  and  albumin  sols;  the  radiation 
may  therefore  cause  formation  of  peroxide.  Hetero¬ 
geneous  rays  may  inexplicably  fail  to  produce  the 
effects  of  homogeneous  radiation.  Colloidal  platinum, 
when  exposed  to  radiation,  exhibits  a  variable  increase 
in  catalytic  power  in  the  oxidation  of  sulphur  dioxide. 
Biological  colloidal  systems,  polymerisation,  crystall¬ 
ine  and  sub-crystalline  states  are  discussed.  Katz’ 
view  that  raw  rubbers  exhibit  crystals  which  dis¬ 
appear  on  mastication  or  heating  was  not  confirmed ; 
when  Hevea  rubber  is  stretched  a  crystal-like  fibre 
diagram  appears,  but  vulcanised  rubber  requires  much 
greater  extension  before  the  effect  appears.  The 
results  of  X-ray  examination  of  balata,  gutta-percha, 
gelatin,  collagen,  and  glue  are  described.  The  various 
kinds  of  cellulose  show  a  crystal  structure ;  there  are 
profound  changes  after  treatment  with  1%  sodium 
hydroxide  solution.  The  maximum  spacing  is  5-7  A. 

Chemical  Abstracts. 

Hydrodynamics  of  systems  of  variable  vis¬ 
cosity.  M.  Reiner  and  R.  Rivlin  (Kolloid-Z., 
1927,  43,  72 — 78). — The  indefiniteness  of  the  term 
involving  the  virtual  volume  of  the  disperse  phase  in 
the  Einstein-Hatschek  viscosity  formula  is  removed 
by  the  derivation  of  the  following  formula,  connecting 
the  virtual  volume  with  the  velocity  of  shear  : 
/ — —  (/0 —  where  /„  and  fm  are  respect¬ 

ively  the  relative  virtual  volumes  of  the  disperse 
phase  at  rest  and  at  extreme  rate  of  shear,  Q  is  the 
velocity  of  shear,  and  cx  is  a  constant  for  the  sol.  A 
formula  is  also  derived  for  the  resistance  value  w  of  the 


Couette  apparatus :  w=  (•/)(,— -f- 
,  where  r)0  and  are  respectively  the  viscosity  co¬ 
efficients  of  the  sol  in  a  state  of  rest  and  under  extreme 
shearing,  R  <  and  J?/;  the  radius  of  the  inner  and 
outer  cylinder  respectively,  and  n  the  velocity  of 
rotation  of  the  outer  cylinder.  E.  S.  Hedges. 

Structural  changes  in  amorphous  materials. 
Silica  gel.  W.  A.  Patrick,  J.  C.  Frazer,  and  R.  I. 
Rush  (J.  Physical  Chem.,  1927,  31,  1511—1520).— 
The  structural  changes  produced  in  silica  gel  by 
heating  to  various  temperatures  in  the  range  100 — 
1150°  have  been  studied  by  means  of  the  adsorption 
of  carbon  tetrachloride.  The  density  of  the  gel  after 
these  heat  treatments  has  also  been  measured  at  30°. 
Adsorption  is  unchanged  until  the  pure  gel  has  been 
heated  above  900°,  after  which  it  decreases  rapidly 
to  a  minimum  at  1000°.  With  a  gel  containing  0-28% 
of  sodium  sulphate,  the  decrease  in  adsorption  begins 
at  about  600°,  is  more  gradual,  and  reaches  a  minimum 
(in  this  case  zero)  at  1000°.  The  density  changes 
correspond  qualitatively  with  the  changes  in  adsorp¬ 
tion,  increasing  at  800°  to  a  maximum  value  at 
1100°.  Heating  the  gel  for  2  hrs.  at  1000°  apparently 
closes  the  capillaries  of  the  gel,  and  on  heating  at 
1100°  for  3  days  the  gel  changes  definitely  to  the 
crystalline  form,  as  the  X-ray  patterns  show.  This 
is  not  in  agreement  with  the  findings  of  van  Bemmelen 
(A.,  1899,  ii,  84)  or  of  Berl  and  Urban  (B,,  1923, 
350).  An  explanation  of  this  structural  change  is 
given.  L.  S.  Theobald. 

Refractometric  measurements  on  colloidal 
solutions.  Boutaric  and  (Mlle.)  G.  Perreau 
(Compt.  rend.,  1927,  185,  892 — 893). — The  inter¬ 
ference  refractometer  is  used  to  study  the  effects  on 
hydrosols  of  the  intermicellular  liquid  and  of  the 
micelles.  For  the  former,  which  was  separated  by 
ultrafiltration,  n  is  similar  to  that  of  water.  For  the 
sol,  n  does  not  alter  appreciably  during  the  addition 
of  sufficient  electrolyte  to  produce  coagulation,  but 
falls  sharply  once  this  has  occurred.  Adsorption 
isotherms  of  the  micelles  were  obtained  from  a  com¬ 
parison  of  the  value  of  n  for  the  clear  liquid  after 
coagulation  with  that  for  a  solution  containing  the 
coagulating  electrolyte  in  the  same  concentration, 

J.  Grant. 

Influence  of  hydrophilic  colloids  on  the  con¬ 
ductivity  of  acids  and  bases.  H.  Brintzinger 
(Kolloid-Z.,  1927,  43,  93 — 106). — The  conductivity 
of  solutions  of  strongly  dissociated  acids  is  progress¬ 
ively  reduced  by  increasing  amounts  of  gelatin,  gum 
arabic,  salep  mucilage,  and  dextrin.  The  order  of 
influence  of  the  colloids  is  that  given  above,  dextrin 
exerting  little  effect.  The  colloids  which  have  a 
slight  effect  on  the  conductivity  of  strong  acids  lower 
the  conductivity  of  sodium  hydroxide  solutions  in.  a 
striking  manner.  This  is  said  to  be  due  to  the 
formation  of  chemical  compounds.  The  conductivity 
of  acetic  acid  solutions  is  raised  by  the  addition  of 
hydrophilic  colloids,  in  consequence  of  the  further 
dissociation  of  the  acid  due  to  the  adsorption  of 
hydrogen  ions  by  the  colloid.  The  hydrogen-ion 
concentration  of  all  acids  and  the  hydroxyl-ion  con¬ 
centration  of  bases  are  diminished  by  the  presence  of 
hydrophilic  colloids,  the  order  of  influence  here  being  : 
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gelatin,  sale])  mucilage,  gum  arabic,  dextrin.  Dextrin 
has  only  a  very  slight  effect  on  the  reaction  of  acids. 
The  alteration  of  the  conductivity  of  acids  and  bases 
approximates  to  a  linear  function  of  the  hydrogen-ion 
or  hydroxyl-ion  concentration.  The  "equivalent  con¬ 
ductivity  of  such  a  system  can  be  represented  by  the 
formula  A={(A'— c)'[H‘]+[H’]'-c}/[H"]',  where  A' 
and  [H‘]'  are  respectively  the  equivalent  conductivity 
and  hydrogen-ion  concentration  of  the  colloid-free 
acid,  [H'j  is  the  hydrogen-ion  concentration  of  the 
system,  and  c  is  a  constant  characteristic  of  the 
colloid.  E,  S.  Hedges. 

Emulsification  by  solid  powders.  A.  J.  Scar- 
lett,  W.  L.  Morgan,  and  J.  H.  Hildebrand  (J. 
Physical  Chem.,  1927,  31,  1566 — 1571). — Photomicro¬ 
graphs  of  emulsions  stabilised  by  various  solids  in 
the  form  of  powder  are  reproduced  and  support  the 
explanation  previously  given  by  Finkle,  Draper,  and 
Hildebrand  (A.,  1924,  ii,  97)  that  the  type  of  emulsion 
depends  on  the  angle  of  contact  of  the  interface  with 
the  solid.  It  is  further  suggested  that  in  forming 
the  emulsion,  droplets  having  the  particles  mainly 
on  the  outside  of  the  interface  would  be  better  pro¬ 
tected  from  coalescence  than  those  having  the  particles 
more  on  the  inside.  The  difficulties  encountered  in 
determining  angles  of  contact  between  solids  and 
liquid  interfaces  are  discussed.  L.  S.  Theobald. 

Coagulation  of  smokes  and  the  theory  of 
Smoluchowski.  G.  Nonhebel,  J.  Colvin,  H.  S. 
Patterson,  and  R.  Whytlaw-Gray  (Proc.  Roy.  Soc., 
1927,  A,  116,  540—553;  cf.  Whytlaw-Gray  and 
Speakman,  B.,  1923,  211). — The  use  of  the  Zsigmondy 
slit  ultramicroscope  for  determining  the  number  of 
particles  in  a  smoke  is  criticised  and  shown  to  give 
inaccurate  results.  A  new  method,  claimed  to  be 
free  from  any  serious  experimental  error,  is  described, 
involving  the  use  of  a  special  wedge-shaped  cell  in 
which  the  depth  of  the  observed  volume  of  smoke  is 
limited  by  the  wralls  of  the  cell  itself.  The  coagulation 
of  clouds  of  varying  concentrations  of  ammonium 
chloride  ha3  been  investigated,  using  different  types 
of  heater,  with  a  view  to  discover  some  method  of 
quantitatively  reproducing  a’  cloud ;  also  smokes  of 
antipyrin  and  arsenious  oxide  (prepared  by  sublim¬ 
ation),  and  of  cadmium  oxide  (prepared  by  striking 
an  arc  between  cadmium  electrodes).  In  all  cases 
straight-line  graphs  of  a,  the  particulate  volume,  or 
the  volume  containing  a  single  particle,  against  t, 
the  age  of  the  cloud,  were  obtained.  The  constants 
of  the  equation  a=o0+Kt,  calculated  by  the  method 
of  least  squares,  are  tabulated,  and  it  is  believed  that 
the  results  are  accurate  to  about  10%.  The  experi¬ 
mental  data  agree  as  closely  as  those  obtained  for 
sols  with  the  theory  of  Smoluchowski.  The  reasons 
for  the  fact  that  K  is  not  a  constant,  but  varies  from 
cloud  to  cloud,  are  discussed.  L.  L.  Bircumshaw. 

Electrokmetic  potential  of  silica  gel.  I. 
Influence  of  structure  of  the  diaphragm.  S. 
Glixelli  and  J.  Wiertelak  (Kolloid-Z.,  1927,  43, 
85 — 92). — A  method  is  described  for  the  measurement 
of  the  velocity  of  electro-osmosis  through  powdered 
or  gelatinous  substances  in  an  apparatus  which  is  a 
modification  of  that  used  by  Perrin,  and  experiments 
were  carried  out  to  demonstrate  its  applicability.  A 


study  was  made  of  the  electrokinotic  potential  of 
silica  gel  and  of  ignited  silica  in  dilute  nitric  acid, 
and  it  was  established  that  mechanical  deformation 
of  the  gel  did  not  affect  the  values  obtained.  Although 
quartz  powder  and  ignited  silica  gave  the  usual  value 
for  the  electrokinetic  potential,  an  abnormally  low 
result  was  obtained  on  using  silica  gel  in  l(r3iV-  and 
10  4A7 -nitric  acid.  The  low  value  depends  on  the 
silica  concentration  of  the  gel,  and  rises  for  lower 
concentrations  of  silica.  This  effect  is  related  to  the 
extreme  fineness  of  the  capillaries  in  the  stronger 
gels,  which  may  be  less  than  the  width  of  the  electric 
double  layer.  E.  S.  Hedges. 

Molecular  association  in  the  liquid  state. 
K.  M.  Stachorski  (Ukraine  Chem.  J.,  1926,  2,  408 — 
413). — An  expression  for  the  determination  of  the 

association  factor  of  liquids  has  been  worked  out 
based  on  Pavlov’s  “  capillary-chemical  law  of  equi- 
molecular  surfaces  ”  (A.,  1917,  ii,  125).  Association 
factors  for  various  organic  liquids  have  been  calculated 
by  means  of  this  expression ;  the  results  are  found 
to  be  in  good  agreement  with  those  obtained  from 
the  equation  of  Ramsay  and  Shields. 

A.  Ratcliffe. 

Chemical  equilibrium  in  a  mixture  of  paraffins. 
II.  A.  Wilson  (Proc.  Roy.  Soc.,  1927,  A,  116,  501 — 
515).— Theoretical.  The  theory  of  chemical  equi¬ 
librium  is  applied  to  the  hypothetical  reaction 
C„„iHsn+Cn.nH2n-K=2C„H2,t+2,  and  it  is  shown  that 
the  equilibrium  composition  of  the  vapour  and  liquid 
phases  can  be  approximately  calculated  at  any  given 
temperature  and  pressure.  Tables  are  given  of  values 
of  the  equilibrium  pressure  at  different  temperatures 
and  for  different  values  of  x  (CIR  being  the  com¬ 
position  of  the  vapour),  and  of  values  of  a-'  (CH- 
being  the  composition  of  the  liquid  in  equilibrium 
with  the  vapour)  for  different  values  of  x  and  the 
temperature,  and  from  these  a  chart  is  drawn  showing 
the  values  of  x  and  x'  corresponding  with  any  tem¬ 
perature  and  pressure.  The  chart  may  be  used  for 
approximate  calculations  on  vapour  at  temperatures 
down  to  about  260°,  provided  the  vapour  was  origin¬ 
ally  produced  above  370°  or  430°  and  kept  hot  long 
enough  for  equilibrium  to  be  approximately  estab¬ 
lished  between  the  hydrocarbons  present.  The  theory 
is  compared  with  the  results  obtained  in  large-scale 
operations  on  paraffin  oils,  and  gives  results  w'hlch 
agree  approximately  with  those  obtained  at  temper¬ 
atures  above  320°.  L.  L.  Bircumshaw. 

Determination  of  the  dissociation  constants  of 
dihydric  mono-  and  di-nitrophenols  electro- 
metrically  and  colorimetrically.  F.  L.  Gilbert, 
F.  C.  Laxton,  and  E.  B.  R.  Prideaux  (J.C.S.,  1927, 
2295 — 2308). — Owing  to  oxidation  reactions  and 
tautomeric  changes  on  dilution,  some  of  the  dissoci¬ 
ation  constants  show  irregularities,  but  the  values 
for  3  :  5-dinitropyrocatechol,  4  :  6-dinitroresorcinol, 
3-nitropyrocatechol,  2-nitroresorcinol,  and  4-nitro- 
resorcinol  remain  fairly  constant.  When  the  phenolic 
form  is  predominant  the  dissociation  constant  may 
be  corrected  for  the  presence  of  the  quinonoid  ion  by 
the  equation  pK-t=^pH  — log  (a— a:) -flog  (1— a),  where 
a;  is  the  degree  of  transformation  into  the  quinonoid 
form  as  shown  by  the  colour  change,  if  it  is  assumed 
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that  the  quinonoid  form  is  completely  ionised. 
Similarly  when  the  aci-form  is  present  in  excess,  the 
dissociation  constant  of  this  form  can  be  corrected 
by  the  equation  pK’.—Pn+^og  (x—a)ja,  if  it  is  assumed 
that  all  the  ion  present  is  quinonoid.  The  relation 
between  the  dissociation  constants  and  the  position 
of  the  substituents  is  generally  in  accord  with  the 
alternate  polarity  theory.  F.  S.  Hawkins. 

Ionisation  of  sodium  acetate,  M.  Meyer 
(Chem.  News,  1927,  135,  280 — 281). — The  degree  of 
dissociation  of  sodium  acetate  in  half-neutralised 
acetic  acid  is  given  approximately  by  the  ratio 
[AcO']/[AcOH],  sinco  the  free  acid  is  very  slightly 
dissociated.  Measurements  of  the  dissociation  of  the 
salt  and  of  the  pa  of  the  solution  suffice,  therefore,  to 
determine  the  dissociation  constant  of  acetic  acid,  or 
if  this  is  known  the  degree  of  dissociation  of  the  salt 
may  be  obtained.  Data  are  given  which  show  that 
values  of  pn  calculated  from  the  Nernst  equation  are 
much  too  low7  for  concentrations  greater  than  O-LV. 

G.  A.  Elliott. 

Formation  and  ionisation  of  compounds  of 
casein  with  alkali.  VI.  Effect  of  temperature 
and  concentration  on  the  transport  numbers  of 
alkali  caseinate  solutions.  D.  M.  Greenberg 
(Univ.  Calif.  Pub.  Physiol.,  1927,  7,  9— 24).— The 
electrochemical  equivalent  of  casein  is,  within  certain 
limits,  independent  of  the  temperature.  The  influence 
of  temperature  on  the  mobility  of  the  casein  ion  or 
micelle  is  linear  between  5°  and  50° ;  the  Kohlrausch 
temperature  coefficient  of  mobility  at  18°  is  higher 
than  that  of  any  other  ion.  Solutions  of  alkali 
caseinates  containing  up  to  8-65%  of  casein  are  to 
be  regarded  as  completely  ionised  electrolytes. 

Chemical  Abstracts. 

Determination  of  ionic  hydration.  (Modific¬ 
ation  of  Remy’s  method.)  G.  Baborovsky  (Z. 
physikal.  Chem.,  1927,  129,  129— 160).— In  order  to 
investigate  ionic  hydration,  transport  experiments 
have  been  made,  in  which  solutions  of  sodium, 
potassium,  and  lithium  chlorides  of  concentrations 
from  O' IN  to  N,  Absolutions  of  the  corresponding 
bromides,  and  Q-lN-  and  Absolutions  of  hydrogen 
chloride  were  electrolysed  in  an  apparatus  in  which 
one  electrode  section  was  separated  from  the  re¬ 
mainder  of  the  apparatus  by  means  of  a  diaphragm 
of  parchment-paper.  From  the  "weight  and  composi¬ 
tion  of  the  contents  of  this  section  before  and  after 
electrolysis  the  amount  of  w7ater  transported  may  be 
calculated  (cf.  A.,  1923,  ii,  289).  The  values  for  the 
water  transport  and  transport  numbers  obtained  in 
this  way  are,  however,  affected  by  electro-osmosis  at 
the  membrane.  Attempts  to  eliminate  this  effect 
have  been  unsuccessful,  but  experiments  in  which  no 
membrane  was  used  indicate  that  it  may  be  neglected 
for  Absolutions,  so  that  in  this  case  the  electrolytic 
transport  of  w7ater  is  given  by  the  total  transport. 
In  this  way,  the  following  absolute  hydration  numbers, 
in  molecules  of  water,  have  been  derived  :  H',  1 ; 
K’,  5;  Na\  8r-9;  Li’,  13—14;  Cl',  4;  Br',  3.  The 
lack  of  agreement  between  these  numbers  and  those 
calculated  from  activity  data  may  be  due  to  the 
present  method  yielding  the  dynamic,  as  distinct  from 
the  static,  hydration.  II.  Cuthill. 


Activity  coefficients  of  electrolytes.  I.  Bi- 
bivalent  salt  and  the  ion  attraction  theory. 
U.  B.  Bray  (J.  Amer.  Chem.  Soc.,  1927;  49,  2372 — 
2380). — The  activity  coefficients  of  zinc  sulphate 
were  determined  by  measuring  the  E.M.F.  at  25° 
of  cells  of  the  typo  Zn,Hg(two  phase) !Jf-ZnS04soln.| 
PbS04(solid),Pb,Hg(two  phase),  where  M  varies  from 
0-0006  to  3-4.  Lead-lead  sulphate  electrodes  are 
reproducible  only  in  the  complete  exclusion  of  oxygen ; 
a  definite  crystalline  form  of  lead  sulphate  is  essential, 
which  should  attain  equilibrium  with  the  solution 
before  the  electrode  is  set  up.  The  use  of  two -phase 
amalgams,  also,  is  desirable.  The  preparation  of  such 
an  electrode  is  described.  The  experimental  activity 
coefficients  agree  with  those  calculated  in  accordance 
with  Debye  and  Hiickel’s  theory  within  2%  when 
il/ <0-005;  for  greater  values  of  M  the  discrepancy 
increases  with  great  rapidity,  indicating  that  the 
theoretical  equation  requires  substantial  correction 
before  being  applicable  to  ions  of  higher  valency. 

S.  K.  Tweedy. 

Influence  of  a  foreign  substance  on  the  osmotic 
pressure.  F.  A.  H.  Schreinemakers  (Z.  physikal. 
Chem.,  1927, 130, 120 — 124). — A  mathematical  paper 
in  which  it  is  shown  that  addition  of  a  foreign  sub¬ 
stance  to  a  solution  may  either  raise  or  lower  the 
osmotic  pressure  of  the  solution;  in  the  latter  case 
the  osmotic  pressure  falls  to  a  minimum  and  then 
rises  on  the  addition  of  further  quantities  of  the 
substance.  H  the  foreign  substance  is  added  to  both 
sides  of  a  semi-permeable  membrane  with  pure  water 
on  one  side  and  a  binary  solution  on  the  other,  then 
the  change  d™  in  the  osmotic  pressure  depends  on 
the  concentration  of  the  substance  on  both  sides  of 
the  membrane.  S.  J.  Gregg. 

Variations  in  the  b.  p.  of  hydrochloric  acid  on 
adding  a  third  substance.  A.  Mazzucchblli  and 
A.  Fatta  (Gazzetta,  1927,  57,  584— 592).— The 
method  of  Schleiermacher  (A.,  1891,  873)  for  the 
determination  of  b.  p.  is  adapted  to  the  use  of  10  c.c. 
of  liquid  by  fitting  a  bulb  with  a  U-tube  containing 
a  mercury  pellet  and  with  another  tube  through 
which  liquid  can  be  removed  to  balance  the  increase 
due  to  expansion.  In  this  way  the  b.  p.  of  hydro¬ 
chloric  acid  solutions  of  14 — 22%  concentration,  con¬ 
taining  in  addition  5%  of  ammonium  chloride,  4% 
of  lithium  chloride,  7%  of  zinc  chloride,  or  about 
10%  of  sulphuric  acid,  are  determined.  The  curve 
obtained  by  plotting  b.  p.  against  the  acid  concen¬ 
tration  is  shifted  by  the  addition  of  the  third  sub¬ 
stance  towards  lower  concentrations  of  acid,  tho 
maximum  remaining  at  about  110°.  With  zinc 
chloride  the  b.  p.  falls  off  less  slowly  than  that  of  the 
pure  solution  when  the  maximum  has  been  reached; 
this  is  attributed  to  the  formation  of  complexes  with 
hydrochloric  acid.  Somewhat  similar  results  are 
obtained  with  ammonium  chloride.  Sulphuric  acid 
has  an  opposite  effect,  and  combination  with  water  is 
suggested  as  the  cause.  E.  W.  Wignall. 

Vapour  pressure  of  the  binary  system  methyl 
alcohol-water.  G.  Bredig  and  R.  Bayer  (Z. 
physikal.  Chem.,  1927,  130,  1—14).— The  method 
used  was  the  dynamic  method  of  Zawidski  (A.,  1901,  ii, 
6),  the  mixture  being  heated  electrically  in  a  special 
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flask,  the  pressure  in  which  was  varied  until  the  tem¬ 
perature  of  the  liquid  was  at  the  required  point. 
The  distillate  was  collected  in  a  special  vessel  and 
analysed  pyknometrieally.  For  pressures  above 
atmospheric,  a  special  flask  heated  in  an  autoclave 
was  employed.  Over  the  range  40 — 240°,  the  total 
pressure  P  can  be  represented  by  the  equation  log  P  — 
J—hjT where  J  is  a  universal  constant  for  all 
mixtures,  and  k  and  n  are  specific  constants  for  each 
mixture.  With  rising  temperature,  the  alcohol  con¬ 
tent  in  the  vapour  over  a  given  mixture  decreases,  as 
expected  from  theoretical  considerations. 

For  mixtures  which  contain  20 — 100  inols.-%  of 
methyl  alcohol,  the  isotherms  are  well  represented  by 
Lewis  and  Murphee’s  equation  (A.,  1924,  ii,  145). 
For  low  alcohol  content  and  low  temperatures,  the 
isotherms  are  straight  and  follow'  the  equation 
.t(1  —y)l(l—x)y—P2jjP1',  where  P2  is  the  vapour 
pressure  of  pure  water  and  Px'  the  intercept  of  the 
isotherm  on  the  100%  alcohol  ordinate.  The  equation 
X{l-y)f{\~x)y=p 2e-*/Rr.(i-^)/p  where  P,  is  the 
vapour  pressure  of  pure  methyl  alcohol  and  A  the 
differential  heat  of  mixing  of  the  components  (i.e., 
the  difference  between  the  respective  heats  of  mixing 
one  component  with  excess  of  the  other),  holds  over 
the  same  range.  S.  J.  Gregg. 

Ionic  equilibria.  II.  Equilibrium  between 
calcium  fluoride  and  dilute  hydrochloric  acid. 
M.  Aumeras  (J.  Chim.  physique,  1927,  24,  548 — 571 ; 
cf.  this  vol.,  312). — The  solubility  of  calcium  fluoride 
in  hydrochloric  acid  has  been  studied  in  presence  of 
excess  of  hydrofluoric  acid  or  of  calcium  chloride 
between  15°  and  65°,  by  a  method  involving  the 
titration  of  the  liquid  containing  a  suspension  of  the 
fluoride  with  hydrochloric  acid  until  the  solution 
became  clear.  The  saturated  solutions  were,  in 
general,  0  012V  with  respect  to  calcium.  The  solu¬ 
bility  of  calcium  fluoride  in  water  was  found  by  a 
chemical  method  to  be  0-018  g.  per  litre  at  25°,  a 
result  in  close  agreement  with  the  conductivity 
measurements  of  Kohlrausch  (A.,  1905,  ii,  152).  On 
the  assumption  that  the  calcium  chloride  and  hydro¬ 
chloric  acid  are  completely  dissociated,  the  solubility 
of  calcium  fluoride  has  been  calculated  from  mass 
law.  considerations  and  found  to  be  in  agreement 
with  experiment.  The  results  show  that  hydrofluoric 
acid  dissociates  in  a  simple  manner  in  dilute  solution, 
and  that  the  dissociation  constant  is  16-7  x!0~5  at 
25°.  G.  A.  Elliott. 

The  ionic  equilibrium  A1(OH)3-|-6F'==c:A1F).+ 
30H'.  A.  Travers  (Compt.  rend.,  1927, 185,  893 — 

895),-— This  reaction  is  of  importance  in  the  detection 
of  alumina  in  the  presence  of  silver,  and  in  the  deter¬ 
mination  of  fluorine  or  silica  in  the  presence  of 
alumina.  The  addition  of  increasing  quantities  of 
potassium  fluoride  to  amorphous  aluminium  hydr¬ 
oxide,  or  to  potassium  aluminate,  results  in  the  pro¬ 
duction  of  hydroxyl  ions.  Determinations  of  the  pK 
yalue  show,  however,  that  they  increase  with  an 
increase  in  the  concentration  of  fluoride,  to  an  extent 
which  corresponds  with  the  above  equilibrium. 
Cryolite  is  stable  over  a  wide  range  of  values,  but 
potassium  fluosilieate  and  fluotitanato  are  completely 
decomposed  above  pH  6.  J.  Grant. 


Salting  out,  and  the  ionic  electric  field.  P. 
Debye  (Z.  physikal.  Chem.,  1927,  130,  56—61).— 
Mathematical.  An  attempt  is  made  to  predict  quan¬ 
titatively  the  salting-out  effect  from  the  dielectric 
properties  of  the  substances  in  question.  If  the 
dielectric  constant  e  of  a  mixture  follows  the  equation 
e=e1c1+e2c2,  where  and  ez  are  the  respective 
dielectric  constants  of  the  constituents  and  cx  and  c2 
their  concentrations,  and  if  et — e2  is  positive,  then  it 
is  shown  mathematically  that  the  concentration  of 
each  constituent  in  the  neighbourhood  of  the  ions  of 
an  added  electrolyte  is  reduced.  The  formula  given 
is  in  fair  agreement  with  the  experimental  results 
for  the  salting-out  effect  of  potassium  chloride  on  a 
water-ether  solution.  S.  J.  Gregg. 

Equilibrium,  diagram  of  the  copper-zinc 
system.  D.  Jitsuka  (Z.  Metallk.,  1927,  19,  396— 
403). — A  reinvestigation  of  the  system  zinc-copper 
by  thermal  and  micrographie  methods  has  confirmed 
the  shape  and  position  of  the  liquidus  and  peritectic 
lines  found  by  Roberts-Austen  and  others,  except  in 
the  case  of  the  lines  between  0  and  12%  Cu  and 
between  20  and  30%  Gu.  In  the  first  case  the 
horizontal  occurs  at  425°  with  2 — 12%  Cu  and  is  a 
peritectic  and  not  a  eutectic  line,  since  it  is  above 
the  m.  p.  of  zinc;  in  the  second  case  the  horizontal 
is  at  695°.  Considerable  variations  from  earlier  work 
in  the  solubility  limits  in  the  solid  state  have  been 
noticed ;  thus  the  phase  undergoes  a  transformation 
between  475°  and  450°  and  a  second  transformation 
below  450°,  the  maximum  temperature  of  each  change 
being  found  in  the  alloy  with  53%  Cu.  The  solid 
solution  8  is  unstable  below  550°,  being  decomposed 
into  the  e-f-y  eutectoid,  and  the  c+S  and  8-f- y  fields 
extend  from  590°  to  560°  only.  The  limit  of  solu¬ 
bility  of  e  in  y  is  1-5%  Cu  and  of  y  in  e  14%  Cu; 
the  former  line  is  vertical  and  the  latter  vertical  to 
390°,  then  bending  towards  the  temperature  axis. 
The  lines  bounding  the  e+y  field  from  the  e  and 
from  the  y  fields  bend  towards  one  another  above 
500°.  The  remaining  boundary  lines  correspond  fairly 
closely  with  those  generally  accepted.  Zinc  is  appre¬ 
ciably  volatile  at  470°,  so  that  the  outer  surfaces  of 
ingots  always  contain  a  smaller  proportion  of  zinc  than 
does  the  interior.  A.  R.  Powell. 

Saturation  limit  of  a-copper-tin  solid  solution. 
M.  Hansen  (Z.  Metallk.,  1927, 19, 407— 409).— As  the 
result  of  prolonged  annealing  tests  followed  by  slow 
cooling  and  by  quenching  and  tempering,  the  limit  of 
solid  solubility  of  tin  in  copper  (a  solution)  is  established 
at  14%  Sn  at  the  ordinary  temperature,  16%  Sn  at 
518°,  and  13-4%  Sn  at  800°.  The  curve  joining  the 
first  and  second  points  is  convex  to  the  temperature 
axis,  whilst  that  joining  the  second  and  third  is  a 
straight  line.  A.  R.  Powell. 

Systematic  doctrine  of  affinity.  XLIII. 
System  cuprous  chloride-cupric  chloride.  W. 
Biltz  and  W.  Fischer  (Z.  anorg.  Chem.,  1927,  166, 
290 — 298;  cf.  this  vol.,  831). — Extension  of  Sandon- 
nini’s  f.-p.  measurements  with  the  above  system 
(A.,  1912,  ii,  918)  to  higher  cupric  chloride  concen¬ 
trations  has  given  an  extrapolated  value  of  630^10° 
for  the  m.  p.  of  this  salt;  but  has  failed  to  yield  any 
indication  of  compound  formation.  This  result  is 
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confirmed  by  the  fact  that  cuprous  chloride  does  not 
affect  the  dissociation  tension  of  cupric  chloride. 
Density  measurements  have  been  made  with  molten 
mixtures  of  the  two  chlorides,  and  also  with  the  same 
mixtures  after  solidification.  Anhydrous  cupric 
chloride  has  df  3-387.  The  molecular  volumes  of 
both  salts  are  equal  to  the  sum  of  the  zero  volumes  of 
the  constituents.  It,  Cuthill. 

Vapour  pressure  of  the  ternary  system  methyl 
alcohol-methyl  acetate-ethyl  acetate.  G.  Bredig 
and  R.  Bayer  (Z.  physikal.  Chem.,  1927,  130, 
15 — 28). — The  apparatus  is  as  previously  used 
(this  vol.,  1140)  and  the  vapour-pressure  measure¬ 
ments  were  made  first  on  the  three  binary  systems 
methyl  alcohol-methyl  acetate,  methyl  alcohol-ethyl 
acetate,  and  methyl  acetate-ethyl  acetate.  Both 
phases  were  analysed  using  the  Haber-Lowe  inter¬ 
ferometer  with  the  aid  of  standard  reference  mixtures. 
The  first  and  second  systems  give  vapour-pressure 
maxima  lying  for  40°  at  33-7  and  67-4  mol.-%  of 
methyl  alcohol,  respectively.  The  third  system  has 
an  almost  rectilinear  isotherm,  and  all  three  follow 
the  Hcrzfeld  equation,  the  total  pressure  P  being 
given  by  P—P1xe-K<l-xytRT'JrP2(l — x)c-KZ‘iRT‘,  where 
P1  and  P2  are  the  vapour  pressures  of  the  consti¬ 
tuents,  and  x  and  (1 — x )  their  respective  molecular 
fractions,  X  being  the  differential  heat  of  mixing. 

In  the  analysis  of  the  ternary  mixtures,  the  free 
methyl  alcohol  was  determined  by  esterifying  the 
mixture  at  100°  with  a  mixture  of  pyridine  and  acetic 
anhydride,  and  titrating  the  excess  of  acetic  acid  with 
alkali.  The  combined  weight  of  the  two  esters  in  the 
mixture  was  then  found  by  difference,  and  then1 
individual  proportions  by  hydrolysing  with  alcoholic 
potassium  hydroxide  and  titrating  with  sulphuric 
acid.  The  shape  of  the  “  vapour-pressure  surface  ” 
was  fixed  by  measurements  on  a  mixture  of  methyl 
alcohol  (18%)  and  methyl  acetate  (82%),  the  quantity 
of  ethyl  acetate  being  varied. 

An  examination  of  the  results  obtained  shows  that 
at  760  mm.,  and  using  a  perfect  column,  the  ternary 
mixture  could  be  separated  into  pure  methyl  acetate 
and  an  azeotropic  mixture  of  the  other  two :  the 
latter  can  only  be  completely  separated  by  altering 
the  pressure  or  distilling  in  steam.  S.  J.  Gregg. 

Ternary  systems.  VI.  Sodium  carbonate, 
sodium  hydrogen  carbonate,  water.  A.  E. 
Hill  and  L.  R.  Bacon  (J.  Amer.  Chem.  Soc.,  1927, 
49,  2487 — 2495). — The  isotherms  for  the  above 
system  have  been  determined  at  24-87°,  30°,  and  50°. 
The  double  salt  “Trona,”  NaHC03,Na2C03,2H20,  is 
stable  at  all  three  temperatures  and  separates  out 
from  solutions  which  contain  only  0-16%  of  sodium 
hydrogen  carbonate  at  31-98°;  this  limiting  per¬ 
centage  increases  with  rise  of  temperature.  Quin¬ 
tuple  points  are  indicated  at  —3-32°,  21-26°,  3T9S°, 
and  35-17°.  The  binary  eutectic  temperatures  for 
sodium  carbonate  and  for  sodium  hydrogen  carbonate 
with  water  are  — 2-05°  and  —2-33°,  respectively,  the 
solid  phases  in  the  latter  case  being  sodium  hydrogen 
carbonate  and  ice.  S.  K.  Tweedy. 

System  Fe(N03)3-KN03-H20  at  25°,  G.  Mal- 
qtiori  (Atti  R.  Accad.  Lincei,  1927,  [vi],  5,  1000 — 
1003). — Neither  compounds  nor  mixed  crystals  are 


formed  at  25°.  The  solid  phases  in  equilibrium  with 
solution  are  KN03  and  Fe(N03)3,9H20. 

R.  W.  Lunt. 

Systems  MnS04-K2S04-H,0  and  MnSO,,— 
(NH4)2S04-H20  at  0°,  and  CuS04  -Na2SO,,  H20 
at  0°,  25°,  and  37-5°.  R.  M.  Caven  and  W.  John¬ 
ston  (J.C.S.,  1927,  2358 — 2365). — The  double  salt 
MnS04,K2S04,4H20  separates  at  0°,  although  this 
type  of  salt  is  usually  hexahydrated.  The  isotherms- 
at  0°  and  25°  are  similar.  The  double  salt 
MnS04>(NH4)2S04,6H20  separates  at  0°  and  25°,  and 
the  double  salt  curve  is  more  extended  than  that 
for  the  corresponding  potassium  salt.  This  is  due  to 
the  greater  solubility  of  the  ammonium  sulphate,  and 
to  the  larger  amount  of  water  of  crystallisation  in 
the  double  salt.  Copper  and  sodium  sulphates  would 
appear  to  give  no  double  salts  at  0°,  but  the  salt 
CuS04,Na2S04,2H20  separates  over  a  fairly  wide 
range  at  25°,  and  diminishes  in  solubility  with  rise 
of  temperature.  At  25°  the  addition  of  copper  sulphate 
causes  an  increase  in  the  solubility  of  sodium  sulphate, 
but  at  37-5°  the  reverse  is  true.  F.  S.  Hawkins. 

Equilibria  in  systems  in  which  phases  are 
separated  by  a  semi-permeable  membrane. 

XXI.  Influence  of  pressure  on  osmotic  systems 
and  on  the  osmotic  pressure.  F.  A.  H.  Schkeine- 
makers  (Proe.  K.  Akad.  Wetensch.  Amsterdam, 
1927,  30,  521 — 531). — Theoretical.  A  continuation 
of  previous  work  (this  vol.,  1031).  M.  S.  Burr. 

Equilibria  in  systems  in  which  phases  are 
separated  by  a  semi-permeable  membrane. 

XXII.  F.  A.  H.  Schreinemakers  (Proc.  K.  Akad. 

Wetensch.  Amsterdam,  1927,  30,  610 — 618). — The 
influence  of  temperature  on  osmotic  equilibria  is 
discussed.  J.  S.  Carter. 

Complete  heterogeneous  equilibrium.  R. 
Wegscheider  (Z.  physikal.  Chem.,  1927,  130,  44 — 
48). — The  term  “  complete  heterogeneous  equilibrium” 
proposed  by  Roozeboom  (Rec.  trav.  chim.,  1887,  5, 
266)  is  superfluous,  since  it  is  synonymous  with 
“  univariant  system.”  It  should  not  be  used  to 
designate  those  systems  in  which  volume  alterations 
can  take  place  without  disturbance  of  the  equilibrium. 

S.  J.  Gregg. 

Experimental  basis  of  the  third  law  of  thermo¬ 
dynamics.  N.  de  Kolosovski  (Z.  Physik,  1927, 
44,  756). — Attention  is  directed  to  a  fundamental 
error  in  the  author’s  recent  contribution  (this  vol., 
732)  in  which  it  was  erroneously  stated  that  if 
lim.?-=o  dp/dT=0,  then lim.  r=o d\ogp/dT=0.  Equa¬ 
tions  3,  6,  and  9  are  then  invalid,  and  the  analysis  is 
applicable  to  a  degenerated  gas  only. 

R.  W.  Lunt. 

Properties  at  the  absolute  zero  of  temperature 
of  the  quantities  associated  with  the  reversible 
mixing  of  substances.  R.  D.  Kleeman  (J. 
Physical  Chem.,  1927,  31,  1559—1565).— Mathem¬ 
atical.  These  properties  are  deduced  from  the 
results  already  established  (this  vol.,  520,  936). 

L.  S.  Theobald. 

Standardisation  of  Richards’  thermochemical 
data.  W.  Swientoslawski  and  J.  Bobinska  (J. 
Amer.  Chem.  Soc.,  1927,  49,  2476— 2478).— The 
thermochemical  data  of  Richards  and  his  co-workers 
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are  recalculated,  taking  the  heat  of  combustion  of  1  g. 
of  benzoic  acid  (weighed  in  air)  equal  to  6324  g. -cal.  15. 
as  standard.  Data  published  subsequent  to  1915, 
expressed  in  g,-cal.lg.,  are  multiplied  by  0-99942; 
data  published  previous  to  1915,  expressed  in  kilo¬ 
joules,  are  multiplied  by  238-27.  A  complete  table  is 
appended.  S.  K.  Tweedy. 

Correction  of  Swarts’  thermochemical  data. 
W.  Swientoslawski  and  J.  Bobinska  (J.  Chim. 
physique,  1927,  24,  545 — 547). — The  adoption  of 
more  accurate  values  for  the  standard  substances 
— benzoic  acid  and  sucrose — indicates  that  Swarts’ 
values  for  the  heats  of  combustion  of  fluorine 
compounds  should  be  multiplied  by  0-9981. 

G.  A.  Elliott. 

Systematic  doctrine  of  affinity.  XLIV.  Heats 
of  formation  [and  volumes]  of  ammines,  and 
pyridine  compounds.  W.  Biltz,  K.  A.  Klatte, 
and  E.  Rahlfs  (Z.  anorg.  Chem.,  1927, 166,  339 — 350 ; 
cf.  this  vol.,  1141).— The  apparent  heat  of  neutralis¬ 
ation  of  ammonia  with  excess  of  hydrochloric  acid 
in  aqueous  solution  increases  with  increase  in  the  acid 
concentration  and  with  decrease  in  the  ammonia 
concentration ;  this  is  quantitatively  accounted  for 
by  the  fact  that  the  observed  heat  eSect  includes  the 
heat  of  dilution  of  the  acid  by  the  water  in  which 
the  ammonia  is  dissolved.  In  the  action  of  acids  on 
metal  ammines,  however,  the  dilution  effect  is  neglig¬ 
ible,  so  that  in  deriving  from  the  heat  of  this  reaction 
the  heat  of  formation  of  the  ammine  from  ammonia 
and  the  metallic  salt  by  means  of  the  values  for  the  heat 
of  dissolution  of  the  salt  in  the  acid,  and  of  ammonia 
in  water,  and  the  heat  of  neutralisation  of  ammonia, 
the  value  taken  for  the  last  quantity  should  be  that 
for  very  dilute  acid.  The  previous  determinations  of 
the  heat  of  formation  of  the  beryllium  halides  (A., 

1925,  ii,  1183),  in  which  the  apparent  heat  of  neutralis¬ 
ation  of  the  acid  of  the  particular  concentration 
employed  was  used,  therefore  require  correction,  and 
the  new  values  then  agree  satisfactorily  with  the  values 
derived  from  fresh  determinations  of  the  heat  of  dis¬ 
solution  of  the  ammines  in  more  dilute  acid.  Similar 
corrections  have  been  applied  to  the  heats  of  formation 
of  the  ammines  of  mercuric  chloride  (A.,  1925,  ii, 
1184)  and  of  cupric  chloride  and  bromide  (ibid.,  1182). 
The  volumes  of  the  ammonia  molecules  in  the  beryl¬ 
lium  halide  ammines  are  approximately  equal  to  the 
zero  volume,  but  increase  with  increase  in  volume  of 
the  halogen.  In  the  compounds  of  pyridine  -with 
calcium  iodide,  the  volume  of  the  pyridine  molecule 
is  minimal  in  the  compound  CaL,2C.tLN. 

1  CUTHILL. 

Moats  of  dissolution  of  acetonitrile  in  some 
organic  solvents.  P.  G.  Popov  (Ukraine  Chem.  J., 

1926,  2,  387 — 390). — The  heat  of  dissolution  of 
acetonitrile  in  methyl  alcohol,  ethyl  alcohol,  ethyl 
acetate,  acetic  acid,  and  benzene  is  negative,  but 
not  in  acetone.  The  heat  charge  is  greater  for 
ethyl  alcohol  than  for  methyl  alcohol. 

A.  Ratcliffe. 

Heats  of  dissolution  and  dilution  of  salts  from 
extreme  dilutions  to  saturation.  III.  Potassium 
fluoride  and  potassium  fluoride  dihydrate.  E. 
lange  and  A.  Eichler  (Z.  physikal.  Chem.,  1927, 


129,  258 — 300;  cf.  this  vol.,  1029). — The  integral 
heats  of  dissolution  of  anhydrous  potassium  fluoride 
at  25°  have  been  obtained  from  measurements  of  the 
intermediate  heats  of  dissolution  at  lower  concentra¬ 
tions  and  of  heats  of  dilution  at  higher  concentrations 
up  to  saturation,  and  the  intermediate  heats  of  dis¬ 
solution  at  high  concentrations  have  been  calculated 
from  the  results.  From  the  data  obtained,  the 
values  for  the  first,  last,  and  entire  heats  of  dis¬ 
solution  are  found  to  be  4244,  185,  and  2415  g.-cal./ 
mol.,  respectively.  The  heat  of  hydration  to  form 
the  dihydrate  being  found  to  be  5912  g.-cal. /mol., 
the  corresponding  heats  of  dissolution  for  the  hydrate 
are  —1668,  —4367,  and  —3497  g.-cal. /mol.,  respect¬ 
ively.  R.  CUTHILL. 

Heats  of  dissolution  and  dilution  of  alkali  salts 
in  solutions  of  electrolytes  with  the  same  cation. 
J.  Holluta  and  H.  Werner  (Z.  physikal.  Chem., 
1927,  129,  262— 284).— The  integral  heats  of  dis¬ 
solution  of  potassium  chloride  in  water  and  in  aqueous 
solutions  of  potassium  nitrate,  and  of  potassium 
nitrate  in  water  and  in  aqueous  solutions  of  potassium 
chloride,  have  been  measured,  and  by  subtraction 
from  them  of  the  corresponding  heats  of  dilution,  the 
entire  heats  of  dissolution  have  been  obtained.  With 
both  salts,  the  integral  heats  of  dissolution  are  negative, 
and  decrease  numerically  with  increase  in  the  con¬ 
centration  of  the  salt  solution  serving  as  solvent. 
The  relative  lowering  of  the  entire  heat  of  dissolution 
produced  by  1  g.-mol.  of  the  electrolyte  with  a 
common  ion  is  an  approximately  linear  function  of 
its  concentration  in  the  solution  employed  as  solvent. 
This  variation  is  probably  to  be  ascribed  to  ionic  hydr¬ 
ation,  and  this  assumption  leads,  in  fact,  to  hydration 
values  which  approximate  to  those  obtained  by  the 
usual  methods.  R.  Cuthill. 

Stabilisation  of  chemical  compounds  by  means 
of  exothermic  additive  reactions.  W.  Biltz  (Z. 
anorg.  Chem.,  1927,  166,  275 — 283). — The  stability  of 
a  chemical  compound  may  be  increased  by  adding  to 
it  a  substance  with  which  it  combines  with  evolution 
of  heat.  In  many  instances,  this  involves  the  con¬ 
version  of  an  endothermic  into  an  exothermic  com¬ 
pound  by  such  processes  as  double  salt  formation, 
hydration,  combination  with  ammonia,  and  polymeris¬ 
ation.  Exothermic  substances,  however,  may  fre¬ 
quently  be  treated  in  a  similar  manner,  e.g.,  silver 
chloride  loses  its  photochemical  sensitivity  when 
combined  noth  ammonia  to  form  the  compound 
AgCl,3NHs.  R-  Cuthill. 

Conductivity  of  acids  of  medium  strength  in 
methyl  alcohol,  and  their  catalytic  action.  II. 
H.  Goldschmidt,  E.  Marum,  and  L.  Thomas  (Z. 
physikal.  Chem.,  1927,  129,  223—240;  cf.  A.,  1925, 
ii,  976). — The  conductivity  of  2:4: 6-trinitro-m- 
cresol  and  its  salts  and  of  certain  picrates  in  methyl 
alcohol  and  mixtures  of  methyl  alcohol  and  water 
has  been  measured,  and  the  affinity  constants  and 
degree  of  dissociation  have  been  calculated  by  applic¬ 
ation  of  Bjerrum’s  theory.  In  pure  aqueous  solution, 
the  dissociation  of  the  trinitrocresol  is  considerable, 
being  much  greater  than  in  alcoholic  solution.  The 
influence  of  trinitrocresol  and  of  trichloroacetic  acid 
on  the  rate  of  esterification  of  acetic  and  phenylacetic 
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acids  in  methyl  alcohol  containing  -varying  amounts 
of  water  or  free  from  water  has  also  been  examined. 
In  the  esterification  of  a  particular  acid,  the  quotient 
of  the  velocity  coefficient  by  the  hydrogen-ion  con¬ 
centration  of  the  catalyst  is  somewhat  different  for 
different  catalysts,  so  that  it  appears  probable  that 
the  rate  of  esterification  is  influenced  by  another 
factor  in  addition  to  the  concentration  of  hydrogen 
ions  and  alcoholated  hydrogen  ions.  For  water  con¬ 
centrations  up  to  0-5iY,  the  retarding  effect  of  water  can 
be  represented  satisfactorily  by  the  formula  previously 
proposed  ( loc .  cit.).  At  higher  concentrations,  how¬ 
ever,  the  velocity  coefficient  diminishes  rather  more 
rapidly  than  the  formula  indicates,  but  for  acetic 
and  phenylacetic  acids  the  ratio  of  the  observed  to 
the  calculated  values  is  practically  the  same  for  all 
the  catalysts.  The  effect  of  water  on  the  affinity 
constant  of  trinitrocresol  in  methyl  alcohol  is  much 
the  same  as  it  is  with  trichloroacetic  and  trichloro- 
butyric  acid,  so  that  it  is  primarily  the  hydrogen  ion 
which  is  affected,  in  accordance  with  the  equation 
(alcohol,  II)' + water  =  (water,  H)’-f  alcohol. 

R.  CuTHILL. 

Conductivity  of  salt  solutions  containing  agar. 
E.  Iwase  (Kolloid-Z.,  1927,  43,  70 — 72). — The  salt 
solutions  studied  were  copper  sulphate,  potassium 
sulphate,  chloride,  thiocyanate,  and  iodide,  and 
sodium  chloride.  Measurements  of  the  conductivity 
of  these  solutions  were  made  at  a  series  of  dilutions, 
and  were  repeated  after  0-5%  of  agar  had  been 
added.  A  further  measurement  of  conductivity  was 
made  when  the  agar  had  set  to  a  gel.  In  every  case 
the  conductivity  of  the  salt  solution-f  gel  was  greater 
than  that  of  the  salt  solution -j- sol.  It  is  concluded 
that  in  the  process  of  gelation  a  decrease  in  specific 
volume  of  the  particles  of  colloid  occurs,  causing 
desorption  of  some  of  the  electrolyte,  which  thus 
produces  the  rise  in  conductivity.  E.  S.  Hedges. 

Potential  of  a  proposed  standard  form  of 
copper  and  the  activity  of  copper  sulphate.  R.  F. 
Nielsen  and  D.  J.  Brown  (J.  Amer.  Chem.  Soc., 
1927,  49,  2423 — 2426). — Copper  electrodes  prepared 
by  Lewis  and  Lacey’s  method  (A.,  1914,  ii,  521)  do 
not  give  reproducible  potentials  in  copper  sulphate 
solution.  Two-phase  copper  amalgam  is  recommended 
as  an  alternative  standard  electrode  material.  From 
the  E.M.F.  at  25°  of  the  cells  Cu  amalgamj 
CuS04,xJfsoln.|Hg2S04|Hg,  where  ar=0-05,  0T,  0-2, 
0-4,  and  0-5,  and  combinations  of  these  cells,  the 
activity  coefficients  of  copper  sulphate  over  a  limited 
concentration  range  were  calculated,  Lewis  and 
Randall’s  value  at  0-05i¥  being  assumed.  The 
results  are  about  3%  lower  than  those  of  Lewis  and 
Randall.  The  standard  potential  of  the  amalgam  is 
calculated  to  be  —0-3502  volt,  independent  of  the 
composition  within  fairly  wide  limits. 

S.  K,  Tweedy. 

E.M.F.  of  the  cell  with  transference  and  theory 
of  interdiffusion  of  electrolytes.  P.  B.  Taylor 
(J.  Physical  Chem.,  1927,  31,  1478—1500).— 
Mathematical.  A  general  expression  for  the  E.M.F. 
of  a  cell  with  transference  has  been  derived  in  terms 
of  the  corresponding  cells  without  transference,  and 
the  integral  obtained  has  been  extended  to  include  the 


effect  of  solvent  transfer.  The  differential  equation 
for  the  diffusion  of  electrolytes  is  derived  rigorously, 
and  is  shown  to  depend  only  on  molecular  free  energies 
and  to  be  independent  of  ionic  free  energies.  It  is 
shown  from  this  that  the  E.M.F.  of  the  cell  with 
transference  is  independent  of  these  latter,  which 
may  be  chosen  for  each  solution  so  as  to  satisfy  any 
single  arbitrary  function,  not  a  function  of  molecular 
free  energies,  without  thermodynamic  error.  A 
method  of  general  application  is  given  for  finding  the 
distribution  of  concentrations  through  a  junction. 
Henderson’s  formula  (A.,  1908,  ii,  655)  for  liquid 
junction  P.D.  is  extended  to  provide  for  variable 
mobilities  and  activity  coefficients,  and  the  theory 
when  applied  to  the  tenth-normal  HC1[KC1  cell,  gives 
better  results.  The  bearing  of  these  results  on  the 
determination  of  plt  is  discussed. 

L.  S.  Theobald. 

Electronic  theory  of  the  voltaic  cell.  O.  M. 
Corbino  (Phil.  Mag.,  1927,  [vii],  4,  436 — 446). — -With 
the  acceptance  of  the  existence  of  the  Volta  effect 
between  two  metals  a  basis  is  provided  for  the  ex¬ 
planation  of  the  working  of  a  voltaic  cell.  It  is  shown 
that  this  basis  of  explanation  does  not  lead  to  any  of 
the  substantial  contradictions  inherent  in  the  usual 
theories.  A.  E.  Mitchell. 

Cells  with  identical,  unchangeable  electrodes. 
V.  Karpen  (Compt.  rend.,  1927,  185,  766 — 768). — 
Pairs  of  electrodes  of  various  types  of  carbon,  or  of 
metals  unattacked  by  alkalis,  give  an  E.M.F.  when 
one  is  completely  immersed  in  a  saturated  solution  of 
sodium  hydroxide  and  the  other  only  partly.  The 
former  electrode  is  negative,  and  the  E.M.F.,  which 
is  of  the  order  of  0-7  volt  for  platinum,  decreases  with 
diminution  in  the  concentration  of  the  solution,  with 
agitation  of  the  electrodes,  or  when  the  positive 
electrode  is  gradually  submerged.  It  also  depends  on 
the  nature  of  the  electrode  surface,  but  once  estab¬ 
lished,  is  independent  of  the  time  or  of  the  passage 
of  a  current.  The  rapid  and  almost  complete 
polarisation  obtained  (99%)  supports  the  evidence  for 
the  absence  of  any  reaction  in  the  cell,  the  E.M.F.  of 
which  is  unexplained.  J.  Grant. 

P.D.  in  the  double  layer  at  the  surface  of 
a  simple  electrolyte  and  of  pure  water.  A.  Buhl 

(Ann.  Physik,  1927,  [iv],  84,  211— 244).— The  drop 
method  for  measuring  the  P.D.  at  a  liquid  sur¬ 
face  has  been  refined  and  applied  to  the  chlorides  of 
potassium,  sodium,  and  lithium  and  hydrochloric 
acid.  For  the  alkali  chlorides  a  maximum  P.D.  is 
observed  at  a  concentration  which  is  smaller  as  the 
mobility  of  the  cation  is  greater.  The  diffusion 
potential  is  discussed  in  terms  of  Nernst’s  theory.  The 
comparison  of  experimental  data  with  calculated 
diffusion  potentials  leads,  especially  for  hydrochloric 
acid,  to  a  proof  of  complete  dissociation  in  dilute 
solutions  of  strong  electrolytes ;  it  shows  also  that  it 
is  the  ionic  mobility  only  which  changes  with  concen¬ 
tration.  On  the  assumption  that  two  separate 
effects  enter  into  the  observations  it  is  calculated  that 
the  P.D.  in  the  double  layer  of  pure  water  is 
5-5 ±0-5  millivolts.  ‘  R,  A.  Morton. 

Thermodynamic  evaluation  of  the  contact 
potentials  of  two  fused  salts.  R.  Lorenz  (Z. 
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physikal,  Chem.,  1927,  130,  39—43). — It  has  been 
found  experimentally  that  the  E.M.F.  of  a  Daniell 
cell  containing  fused  salts  is  equal  to  the  difference 
between  the  E.M.F.  of  the  two  corresponding  “  salt 
formation  cells,”  i.e.,  cells  in  which  E.M.F.  is  de¬ 
veloped  by  the  formation  of  a  salt  from  its  elements, 
e.g.,  Pb[PbCy012-  Using  this  fact,  it  is  readily 
shown  that  the  contact  potential  -  between  two  fused 
salts  is  given  by  jt=[-au(Cl')2— ,  where  n 
is  the  valency  of  the  metals,  u(Cl')2  and  ^(01')!  the 
thermodynamic  potentials  of  the  chlorine  ions  in  the 
respective  fused  salts,  and  r  and  F  have  their  usual 
meanings.  S.  J.  Gregg. 

Theory  of  overpotential.  J.  Heyrovsxy  (Rec. 
trav.  chim,,  1927,  46,  582 — 585).— At  cathodes  where 
a  large  overvoltage  is  present,  molecular  hydrogen  is 
formed  according  to  the  equation  H'-fH"=H2,  at  a 
rate  i-v,  given  by  uU2=A-[H']c— K'i,  where  c  is  the 
concentration  of  the  hydrogen  ions,  i  is  the  current,  and 
h  and  K‘  are  constants.  Sand’s  objections  to  this 
theory  (this  vol.,  735}  are  refuted,  and  his  modific¬ 
ation  of  it  involving  the  formation  of  ions  H3"’  and 
H4"‘  is  criticised  as  leading  to  a  constancy  of  over¬ 
potential  with  changing  acidity  at  the  mercury 
dropping  electrode,  which  is  contrary  to  experiment. 

S.  J.  Gregg. 

Overvoltage  in  alkaline  solution.  P.  Herasy- 
menko  (Rec.  trav.  chim.,  1927,  46,  586— 587).— The 
author  re-affirms  his  criticism  of  Sand  and  Weeks’ 
investigation  of  the  overvoltage  at  the  antimony 
cathode  in  alkaline  solution  (A.,  1924,  ii,  152).  The 
experiments  of  Sand,  Grant,  and  Lloyd  (this  vol., 
317)  confirm  the  validity  of  the  Nernst  formula  for 
the  relationship  between  cathode  potential  and  the 
sodium-ion  concentration.  S.  J.  Gregg. 

Influence  of  perchlorate  ion  on  the  anodic 
overvoltage  during  the  electrolysis  of  sulphuric 

acid.  A.  Mazzucchelli  and  B.  Romani  (Gazzetta, 
1927,  57,  574 — 583). — Experimental  evidence  is  ad¬ 
duced  for  the  view  previously  suggested  (A.,  1925,  ii, 
214}  that  the  increased  yield  of  persulphuric  acid 
obtained  by  the  electrolysis  of  sulphuric  acid  in 
presence  of  small  quantities  of  perchloric  acid  is  due 
to  an  increase  in  the  anode  overvoltage.  Curves  are 
given  showing  the  variation  of  the  anode  potential 
with  the  time,  before  and  after  the  addition  of  per¬ 
chloric  acid.  After  the  perchloric  acid  is  added  there 
is  a  small  increase  of  short  duration  in  the  anode 
potential.  The  addition  of  small  quantities  of  chloride 
ion  during  the  electrolysis  of  sulphuric  acid,  or  of 
fluoride  ion  during  the  electrolysis  of  potassium 
hydrogen  sulphate,  has  a  similar  result.  The  fluoride 
ion,  however,  has  an  abnormal  effect  on  the  electro¬ 
lysis  of  pure  sulphuric  acid  and  causes  a  decrease  in 
the  anode  potential  in  spite  of  the  fact  that  the  yield 
of  persulphuric  acid  increases.  0.  J.  Walker. 

Anodic  behaviour  and  passivity  of  nickel. 
W.  J.  Muller  (Monatsh.,  1927,  48,  559—570).— 
The  development  of  passivity  in  nickel  immersed  in 
w-sulphuric  acid  is  dependent  on  time,  and  the 
behaviour  resembles  that  of  iron  and  chromium  in 
that  a  close  connexion  exists  between  the  time 
effect  and  the  current  strength.  The  initial  polaris¬ 
ation  observed  with  nickel  is  a  property  of  active 


bivalent  nickel  which  passes  into  solution,  and  is  duo 
to  anodic  overvoltage.  A  voltage-current  density 
diagram  is  shown  which  gives  a  fairly  complete 
account  of  the  behaviour  of  a  nickel  anode.  The 
first  stage  is  a  superficial  passivity  bound  up  with  the 
dissolution  of  bivalent  nickel;  later  something 
approaching  true  passivity  sets  in  at  higher  current 
densities  and  oxygen  is  liberated,  but  the  passive 
state  is  not  yet  permanent  and  the  nickel  is  alternately 
active  and  passive.  At  considerably  higher  current 
densities  the  alternation  disappears  and  the  nickel 
remains  passive  so  long  as  the  circuit  is  complete. 
The  initial  polarisation  recorded  by  many  observers 
corresponds  with  an  anodic  overvoltage  and  has 
nothing  to  do  with  passivity  as  such. 

R.  A.  Morton. 

Electrometallurgy  of  magnesium  and  its 
alloys.  Pressure  of  the  binary  system  lithium 
fluoride-magnesium  fluoride.  V  P.  Hynisici 
and  P.  F.  Antipine  (Trav.  inst.  russe  chim.  appl., 
1925,  No.  84,  3 — 8). — Lithium  fluoride  has  m.  p.  837° ; 
magnesium  fluoride  has  m.  p.  1225°.  The  eutectic, 
containing  53 %  of  the  latter,  has  m.  p.  7 18°.  Between 
0  and  53%  of  magnesium  fluoride  there  is  no  eutectic. 
At  90%  of  magnesium  fluoride  there  is  another  eutectic 
point.  All  the  mixtures  contract  on  cooling.  The 
fused  eutectic  readily  dissolves  10%  of  magnesium 
oxide.  Crystallisation  in  the  system  magnesium 
fluoride-lithium  fluoride-magnesium  oxide  com¬ 
mences  at  753° ;  hence  the  magnesium  oxide  may  be 
electrolysed  in  the  eutectic  at  753°. 

Chemical  Abstracts. 

Electrolytic  decomposition  of  glass.  P. 
Selenyi  (Ann.  Physik,  1927,  [iv],  84,  111—118).— 
If  glass  is  electrolysed  with  an  anode  consisting  of  an 
ionised  gas,  sodium  is  set  free  at  the  cathode  and 
oxygen  at  the  anode.  A  feebly-conducting  layer  of 
silicic  acid  is  formed  on  the  anode  side. 

W.  E.  Downey. 

Valve  effect  shown  by  a  silicon  anode,  and  its 
mechanism.  R.  Audubert  (Compt.  rend.,  1927, 
185,  768 — 770).— It  is  shown  theoretically  and  by 
experiments  with  cells  of  the  type  Si|10%  H2S04[Pb 
that  the  anodic  valve  effect  (unilateral  conductivity) 
is  associated  with  an  oxidation-reduction  process. 
The  silicon,  which  may  be  in  the  pure  or  alloyed  state, 
is  probably  oxidised  by  anodic  polarisation,  and  forms 
a  non-conducting  layer  of  silica  which  is  subsequently 
reduced  by  cathodic  hydrogen.  The  effect  is  an 
exponential  function  of  temperature  and  occurs  in 
acid  or  alkaline  solutions.  J .  Grant. 

Theories  of  the  velocity  of  chemical  reactions. 
E.  Giobdani  (Rend,  Accad.  Sci.  fis.  mat.  Napoli, 
1927,  [iii],  32,  70 — 82). — A  theoretical  discussion  of 
various  formula;  and  their  application  to  some 
reactions.  M.  Carlton. 

Inflammability  of  hydrogen.  V.  Influence 
of  tin  tetramethyl  and  lead  tetramethyl  on  the 
limits  of  inflammability  of  hydrogen-air  mix¬ 
tures.  Y.  Tanaka  and  Y.  Nacai  (Proc.  Imp.  Acad. 
Tokyo,  1927,  3,  434— 436).— Tin  tetramethyl  and  lead 
tetramethyl  lower  the  upper  limit  of  hydrogen 
concentration  necessary  to  cause  inflammability. 
The  presence  of  0-125%  of  tin  tetramethyl  in  the 
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mixtures  lowers  the  upper  limit  from  71  to  54  mol.-% 
of  hydrogen,  whilst  0-5%  of  lead  tetramethyl  is 
necessary  to  produce  the  same  effect. 

W.  E.  Downey. 

[Flame  and  combustion.]  6. 1.  Finch  (Nature, 
1927,  120,  694). — The  combustion  of  the  mixture 
2C0  +  02  in  a  steady  high-tension  direct-current  dis¬ 
charge  has  been  studied.  In  the  cathode  zone  the 
rate  of  combustion  is  independent  of  the  gas  pressure 
or  of  the  presence  of  moisture,  but  is  proportional  to 
the  current.  In  the  positive  column  region,  however, 
the  presence  of  moisture  greatly  accelerates  the 
combustion.  The  results  support  Bone’s  view  that 
moisture  is  not  essential  to  the  combustion  of  carbon 
monoxide,  and  that  if  it  accelerates  the  process  its 
effect  is  electrical,  and  not  chemical. 

A.  A.  Eldridge. 

Gaseous  combustion  at  high  pressures.  VIII. 
Explosion  of  methane  with  up  to  its  own  volume 
of  oxygen  at  initial  pressures  up  to  150  atm. 
D.  T.  A.  Townend  (Proc.  Roy.  Soc.,  1927,  A,  116, 
637 — 663 ;  cf.  Bone,  Phil.  Trans.,  1915,  A,  215,  275). — 
A  systematic  study  has  been  made  of  the  pressure¬ 
time  curves  obtained  by  exploding  (1)  a  number  of 
methane-oxygen  mixtures  of  compositions  between 
5CH4-f202  and  CH4-f-02,  at  initial  pressures  of  6 — 
150  atm.,  and  (2)  mixtures  corresponding  with 
CH4-f 02+3-76R  (where  R— N2,  A,  or  He),  at  initial 
pressures  of  10,  50,  100,  and  150  atm.  The  results 
obtained  confirm  previous  observations  ( loc .  at.) 
and  are  in  agreement  writh  the  “  hydroxylation  ” 
theory  of  hydrocarbon  combustion.  It  is  found  that, 
although  at  atmospheric  pressure  it  is  not  possible  to 
explode  methane  with  less  than  two  thirds  of  its  own 
volume  of  oxygen,  at  high  pressures  mixtures  con¬ 
taining  much  lower  proportions  of  oxygen  can  readily 
be  exploded.  With  mixtures  containing  more  than 
60%  of  methane,  the  effect  of  increasing  the  initial 
pressure  is  not  only  to  decrease  the  violence  of  the 
explosion,  but  also  to  diminish,  and  in  some  cases  to 
suppress  altogether,  carbon  deposition.  The  results 
are  attributed  to  the  influence  of  pressure  in  sup¬ 
pressing  the  thermal  decomposition  of  methane. 
Contrary  to  its  behaviour  in  carbon  monoxide-air 
explosions  at  high  initial  pressures  (cf.  A.,  1924,  ii, 
398 ;  1925,  ii,  800),  nitrogen  is  not  activated  in 
explosions  of  CH4+02+3-76N2  mixtures,  but  appears 
to  behave  normally  as  a  diluent  only.  Reasons  for 
this  are  discussed.  The  general  influence  of  helium, 
as  compared  with  argon,  as  a  diluent  in  the  explosion 
of  CH4-f02+3-76R  mixtures,  is  to  hasten  the  rate 
of  pressure  development  and  to  increase  the  subse¬ 
quent  rate  of  cooling,  effects  attributable  to  the 
greater  mobility  of  the  helium  molecule.  The 
corrected  P,njPi  ratios  are  in  most  cases,  however, 
about  6  or  9%  higher  with  the  argon-diluted  mixtures 
than  with  the  corresponding  helium-diluted  mixtures. 

L.  L.  Bircumshaw. 

Explosions  in  gaseous  mixtures  of  acetylene,  of 
hydrogen,  and  of  pentane.  A.  Eqerton  and  S.  F. 
Gates  (Proc.  Roy.  Soc.,  1927,  A,  116  ,  516—529; 
cf.  this  vol.,  318), — An  arrangement  is  described  by 
means  of  which  the  velocities  of  detonation  waves 
can  be  measured  to  an  accuracy  of  at  least  0-5%,  and 
the  velocities  and  positions  of  detonation  for  various 


mixtures  of  acetylene,  of  hydrogen,  and  of  pentane 
with  oxygen,  nitrogen,  or  argon  are  recorded  for 
initial  pressures  up  to  6  atm.  The  results  are  in  fair 
agreement  with  those  obtained  previously  (loc.  cit.), 
and  the  fact  that  detonation  occurs  earlier  as  the 
pressure  increases  up  to  a  certain  limiting  value  is 
confirmed.  Experiments  in  which  the  steel  explosion 
tube  (diameter  1-5  cm.)  was  virtually  shortened  by 
the  insertion  of  steel  rods  showed  that  the  length  of 
the  tube  does  not  appreciably  affect  the  position  of 
detonation,  except  in  the  case  of  the  weak  mixture 
(1C2H2 : 2-502 :  6N2),  where  shortening  the  tube  caused 
later  detonation.  The  photographic  record  of  flame 
travel  in  a  short  bomb  of  largo  diameter  (10-7  cm.) 
gave  some  evidence  of  autoignition  during  the  pro¬ 
gress  of  combustion  of  a  vibratory  nature  in  certain 
acetylene  mixtures.  The  addition  of  the  “  anti¬ 
knock  ”  compound,  lead  tetraethyl,  has  a  definitely 
delaying  effect  on  the  rate  of  travel  of  flame  in  the 
case  of  slow-burning  pentane  mixtures,  but  with 
acetylene  mixtures  the  only  effect  is  an  accelerating 
one.  The  results  obtained  in  general  support 
the  inference  that  “  knock  ”  is  associated  with 
a  vibratory  type  of  combustion,  not  necessarily  in¬ 
volving  autoignition,  and  is  not  due  to  the  establish¬ 
ment  of  a  detonation  wave  (cf .  Morgan,  this  vol.,  630). 

L.  L.  Bircumshawt. 

Gaseous  combustion  in  electric  discharges. 
II.  Ignition  of  electrolytic  gas  by  direct  current 
discharges.  G.  I.  Finch  and  L.  G.  Cowen  (Proc. 
Roy.  Soc.,  1927,  A,  116,  529—539;  cf.  A.,  1926, 
690). — An  investigation  of  the  conditions  of  ignition 
of  electrolytic  gas  by  direct-current  discharges  has 
been  carried  out,  precautions  being  taken  to  eliminate 
as  far  as  possible  any  conditions  favourable  to  ignition, 
particularly  heat  and  catalytic  combustion  at  the 
electrodes,  other  than  those  due  to  ionisation  of  the 
gas.  Four  series  of  measurements  were  made  with 
water-cooled  platinum  electrodes,  three  over  con¬ 
centrated  sulphuric  acid  with  gap-widths  of  3-8,  7-5, 
and  15  mm.  respectively,  and  one  with  a  gap-width  of 
15  mm.,  but  without  sulphuric  acid,  gas-pressure  and 
igniting  current  readings  being  taken  simultaneously 
at  the  moment  of  explosion.  Ignition  occurs  without 
lag  immediately  on  attainment  of  the  igniting  current, 
and  it  was  found  that  the  igniting  current  varies  with 
the  pressure  over  a  considerable  range  in  a  hyperbolic 
manner.  The  reasons  for  the  observed  deviations  of 
the  pressure-igniting  current  curves  from  rectangular 
hyperbolae  at  the  twro  extremes  of  the  curve  are 
discussed,  and  it  is  concluded  that  the  value  of  the 
igniting  current  is  raised  by  either  an  excess  or  a 
deficiency  of  water  vapour  in  the  gas  in  the  ignition 
zone.  The  fact  that  a  reduction  in  the  gap-width 
results  in  an  increase  in  the  igniting  current  is  ascribed 
to  the  widening  of,  and  thus  the  lowering  of  the  ionic 
concentration  in,  the  two  bright  positive  glow's,  in  the 
brighter  of  which  ignition  probably  originates,  In 
an  attempt  to  obtain  direct  experimental  evidence  for 
this,  it  was  found  that  the  velocity  of  flame  propag¬ 
ation  was  at  least  ten  times  as  great  along  the  path  of 
the  discharge  as  elsewhere  in  the  explosion  vessel. 
The  view  is  held  that,  under  the  given  experimental 
conditions,  ignition  is  determined  solely  by  the  attain¬ 
ment  in  some  portion  of  the  gas  traversed  by  the 
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discharge  of  a  certain  definite  concentration  of  suit¬ 
able  ions  or  electrically  charged  particles,  in  the 
building  up  of  which  water  vapour  materially  assists, 
and  that  flame  propagation  is  also  essentially  an 
electrical  phenomenon.  L.  L.  Bircumshaw. 

Combustion  of  mixtures  of  hydrogen  with  air 
or  oxygen  in  a  eudiometer.  T.  Terada,  K. 
Yumoto,  and  U.  Nakaya  (Sci.  Papers  Inst.  Phys. 
Cheni.  Res.  Tokyo,  1927,  6,  81—128). — In  mixtures 
containing  a  small  percentage  of  hydrogen,  when  there 
is  a  small  volume  of  gas  in  the  eudiometer  tube  com¬ 
bustion  is  complete,  but  with  an  increasing  volume  of 
gas  the  proportion  burnt  becomes  less  and  less  until 
a  critical  volume  is  reached,  when  combustion  is  again 
complete.  If  the  original  volume  of  gas  be  increased 
still  more,  combustion  may  be  complete  or  almost 
complete  until  a  second  critical  volume,  almost  double 
the  first,  is  reached.  After  this  volume  is  passed, 
combustion  is  only  partial,  the  proportion  of  gas 
burnt  being  the  same  as  before  the  first  critical  volume. 
If  the  oscillation  of  water  in  the  bend  of  the  eudio¬ 
meter  tube  be  stopped,  combustion  is  complete  until 
a  certain  volume,  dependent  as  before  on  the  size  of 
the  tube  and  the  position  of  the  electrodes,  is  reached, 
when  the  gas  is  only  partly  burnt.  This  suggests  that 
the  effects  at  the  critical  volumes  are  caused  by  cooling 
due  to  adiabatic  expansion  of  the  gas  caused  by  move¬ 
ment  of  the  water  column,  but  photographic  studies 
show  that  the  effect  is  complicated  by  the  cooling 
and  contraction  caused  by  condensation  of  moisture 
in  the  burnt  gas.  Experiments  with  mixtures  con¬ 
taining  a  high  percentage  of  hydrogen  showed  no 
evidence  of  the  two  critical  volumes,  but  with  large 
volumes  of  gas  the  flame  was  extinguished  before 
combustion  was  complete.  By  igniting  mixtures 
in  a  spherical  bulb,  it  was  shown  that  the  volume  of 
gas  burnt  at  each  spark  was  greatly  dependent  on  the 
construction  of  the  electrodes,  and  by  means  of  a 
mathematical  analysis,  it  was  shown  that  the  mass 
velocity  of  combustion  could  be  assumed  to  be 
constant.  F.  S.  Hawkins. 

Ignition  of  carbon  monoxide  and  oxygen. 

A.  K.  Brewer  {Proc.  Nat.  Acad.  Sci.,  1927,  13, 
689 — 694). — In  a  moist  explosive  mixture  of  carbon 
monoxide  and  oxygen,  the  ignition  at  any  one  pressure 
is  determined  by  the  energy  of  the  spark  and  not  by 
the  voltage,  whilst  the  ignition  points  at  various 
pressures  are  related  not  as  the  energy  (|CF2)  but 
as  the  voltage  (F).  Using  a  constant  pressure  of 
14  cm.  of  explosive  gas  dried  by  means  of  sulphuric 
acid,  and  adding  known  amounts  of  water  vapour, 
the  ignition  voltage  varied  from  262  with  a  partial 
pressure  of  0-4  mm.  of  water  vapour  to  46  at  a  partial 
pressure  of  20  mm.  Addition  of  argon,  nitrogen, 
carbon  dioxide,  chloroform,  alcohol,  isopropyl  nitrite, 
and  ether  showed  that  these  impurities  are  inert  in 
the  explosion  except  in  that  they  absorb  energy, 
thus  increasing  the  ignition  voltage.  Other  impurities 
act  similarly  to  water,  t.e.,  they  greatly  reduce  the 
ignition  voltage  and  cause  the  oxidation  to  go  to 
completion.  Sufficient  oxygen  must  be  added  to 
burn  the  impurity.  It  would  appear  from  the  partial 
pressure-voltage  curves  that  the  catalytic  properties 
°*  hydrogen,  alcohol,  and  ether  are  derived  from 


their  ability  to  furnish  water  on  oxidation,  and 
furthermore,  the  freshly-formed  water  must  be  more 
potent  than  ordinary  water.  It  is  shown  that  the 
two  explosive  gases  in  an  explosive  mixture  may 
ignite  more  readily  than  will  either  gas  separately 
under  similar  conditions.  R.  A.  Morton. 

Ignition  of  gases  by  hot  wires.  W.  C.  F. 
Shepherd  and  R.  V.  Wheeler. — Sec  B.,  1927,  803. 

Active  nitrogen.  R.  Rudy  (Physical  Rev., 
1926,  [ii],  27,  110). — Argon  has  little  influence  on 
the  rate  of  decay  of  the  afterglow.  The  decay  follows 
a  bimolccular  law  for  the  first  100  sec.;  the  tem¬ 
perature  coefficient  of  the  reaction,  between  20'  and 
130°,  is  much  smaller  than  that  of  ordinary  chemical 
reactions.  Band  spectra  excited  by  active  nitrogen 
show  vibrational  energy  as  if  at  high  temperature, 
whereas  the  rotational  energy  indicates  low  temper¬ 
ature.  A.  A.  Eldridge. 

Behaviour  of  oxygen  in  the  reaction  between 
carbon  monoxide  and  chlorine.  H.  J.  Schu¬ 
macher  (Z.  physikal.  Chem.,  1927,  129,  241—281). 
— The  rate  of  formation  of  carbonyl  chloride  at  160° 
in  the  dark  from  carbon  monoxide  and  chlorine  is 
not  affected  by  the  presence  of  free  oxygen,  the 
reaction  velocity  being  given  by  the  equation 
rf[COCy/rf«=fc[Cl2F2[CO].  In  light,  at  the  ordinary 
temperature,  however,  carbon  dioxide  is  formed  to 
the  almost  complete  exclusion  of  the  formation  of 
carbonyl  chloride  until  the  oxygen  pressure  becomes 
very  small,  so  that  in  these  circumstances  the  main 
reaction  is  the  photosensitised  formation  of  carbon 
dioxide.  The  rate  of  this  reaction  is  represented  by 
the  equation  d[C02]/di=&'[Cl2]Q  71[CO]1/2,  the  velocity 
coefficient,  k',  being  independent  of  the  carbon  dioxide 
concentration,  but  tending  to  fall  somewhat  with  the 
oxygen  concentration  for  concentrations  below  100 
mm.,  and  having  a  temperature  coefficient  of  0-95 
per  10°.  With  light  of  wave-length  greater  than 
405  [iu,  there  are  formed  about,  1000  molecules  of 
carbon  dioxide  per  quantum  in  a  mixture  of  carbon 
monoxide,  oxygen,  and  chlorine  in  which  the  con¬ 
centration  of  each  is  0-5  atm.,  and  3000  molecules  of 
carbonyl  chloride  in  a  mixture  of  carbon  monoxide 
and  chlorine,  each  under  0-5  atm.  pressure. 

R.  CUTHILL. 

Chemical  kinetics  of  the  reaction  between 
tetrathionate  and  cyanide.  F.  Ishikawa  (Z. 
physikal.  Chem.,  1927,  130,  73—81)  . — Kurtenaeker 
and  Fritsch  (A.,  1921,  ii,  502)  give  the  equations 
S,Oe"  +  CN' +H20  =  CNS' -f  S04"  +  S203''  +  2H  (1); 
2H'-f2CN'~2HCN  (neutral  solution)  (2a);  2II*  + 
20H'=2H20  (alkaline  solution)  (26).  In  neutral 
solution,  since  reaction  (2a)  is  instantaneous,  the 
velocity  of  the  whole  reaction  depends  on  (1),  so 
that  dxjdt=k2{a—‘3x){b—x),  where  a  is  the  initial 
concentration  of  potassium  cyanide,  6  the  initial 
concentration  of  the  tetrathionate,  and  x  the  number 
of  reacted  molecules  of  tetrathionate  per  litre  during 
the  time  t.  Hence  k2~ (ljt)[lj(a— 36)]  log,  [b(a— 
3x)ja(b—x)}.  This  has  been  confirmed  by  measure¬ 
ments  at  0°,  the  reacting  liquids  being  placed  in  the 
respective  limbs  of  a  Y -tube  and  mixed  at  a  given 
moment ;  after  a  definite  interval,  20  c.c.  were  with¬ 
drawn  and  treated  with  dilute  sulphuric  acid  and  the 
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whole  was  titrated  with  0-1  iV-iodino  solution  to 
determine  the  thiosulphate.  The  value  of  k2  varies 
linearly  with  the  initial  concentration  of  either  re. 
actant,  for  a  constant  concentration  {i.e.,  large  excess) 
of  the  other. 

For  alkaline  solution,  from  (1)  and  (2b),  k2— 
(ljt)[l](a — 6)]  log,.  [b(a—x)[a(b—x)].  From  the  experi¬ 
ments,  k2  is  found  to  increase  somewhat  with  in¬ 
creasing  concentration  of  sodium  hydroxide;  with 
ammonia,  k2  diminishes  with  increasing  time,  prob¬ 
ably  because  ammonia  is  too  weakly  basic  to  neutral¬ 
ise  the  whole  of  the  hydrogen  ions,  which  therefore 
react  with  the  cyanide  so  that  excess  of  the  latter  is 
removed.  S.  J.  Gregg. 

Conditions  controlling  oxidation  of  organic 
molecules.  I.  C.  Fromageot  (J.  Chim.  phys., 
1927,  24,  513 — 544). — The  progress  of  oxidation  of 
acetic  and  propionic  acids  and  the  corresponding 
a-amino-acids,  of  acetaldehyde  and  propaldehyde 
and  the  corresponding  alcohols,  and  of  pyruvic  acid, 
by  ceric,  thallic,  and  ferric  salts  and  by  chloric  and 
permanganic  acids  has  been  followed  potentio- 
metrically.  Pyruvic  acid  is  alone  oxidised  by  the 
metallic  salts,  whilst  the  remaining  acids  and  amino- 
acids  are  not  sensibly  oxidised  by  any  of  the  agents 
used.  In  general  there  is  no  relation  between  the 
oxidising  potentials  of  the  reagents  and  the  occurrence 
of  oxidation,  nevertheless  for  oxidisers  of  similar  type 
the  speed  of  oxidation  increases  with  the  oxidising 
potential.  For  chloric  and  permanganic  acids,  the 
order  of  increasing  ease  of  oxidation  is  :  acid,  alcohol, 
aldehyde.  Pyruvic  acid,  however,  is  oxidised  at 
approximately  the  same  rate  as  the  alcohols  by 
chloric  acid,  and  almost  instantaneously  by  per¬ 
manganic  acid.  G.  A.  Elliott. 

Kinetics  of  the  hydrolysis  of  vinyl  acetate.  A. 
Skrabal  and  A.  Lahorka  (Monatsh.,  1927,  48, 
459 — 473). — The  velocity  of  hydrolysis  of  freshly- 
prepared,  unimolecular  vinyl  acetate  by  acids  and 
alkalis  in  aqueous  solution  and  by  water  has  been 
studied  at  25°.  The  velocity  coefficient  for  hydrolysis 
with  hydrochloric  acid  with  the  minute  as  the  unit 
of  time  is  000813,  whilst  for  hydrolysis  with  sodium 
borate  the  value  is  620.  A  much  lower  value  is 
obtained  with  sodium  carbonate  as  hydrolysing  agent, 
but  this  is  due  to  the  greater  degree  of  polymerisation 
in  the  presence  of  the  stronger  alkali,  the  polymerised 
ester  being  hydrolysed  much  more  slowly.  The 
value  of  the  coefficient  for  hydrolysis  by  water  alone 
varies  from  6-8  to  9-7  X 10  6  according  to  the  con¬ 
centration  of  sodium  acetate  present.  In  all  three 
cases  hydrolysis  is  much  more  rapid  than  in  the 
case  of  the  related  saturated  ester,  ethyl  acetate. 
The  remainder  of  the  paper  is  mathematical  and  it  is 
shown  that  by  integration  of  the  differential  equation 
of  the  secondary  effect  of  hydrolysis  in  a  buffer 
solution  the  values  of  all  three  hydrolysis  coefficients 
may  be  determined.  J.  W.  Baker. 

Velocity  of  hydrolysis  of  stearolactone  with 
alcoholic  alkali.  A.  Kaxlan  and  A.  Blijmenstock 
(Monatsh.,  1927,  48,  529— 536).— -The  velocity  of 
hydrolysis  of  stearolactone  in  concentration  of  0-025 
mol. /litre  with  sodium  hydroxide  and  ethoxide  in 
queous  and  absolute  alcohol  at  25°  has  been  measured. 


Only  in  alcohol  containing  relatively  large  con¬ 
centrations  of  water  does  the  bimolecular  coefficient 
approach  constancy,  and  in  alcohol  containing  only 
0-036  mol.  of  water/litre  it  diminishes  rapidly,  due 
to  the  diminishing  concentration  of  water  as  the 
reaction  proceeds.  In  the  latter  case  the  tcrmole- 
cular  coefficient,  based  on  consideration  of  the  par¬ 
ticipation  of  water  in  the  reaction,  approaches 
constancy.  As  the  water  content  of  the  alcohol  is 
increased  from  0-025  to  1-6  mol. /litre  this  termole- 
cular  coefficient  decreases  to  one  third  of  its  original 
value.  This  may  be  due  either  to  the  alteration  in 
the  composition  of  the  medium  or  to  the  variation 
in  the  relative  proportions  of  sodium  hydroxide  and 
ethoxide  present  as  hydrolysing  agents.  As  the 
water  content  of  the  alcohol  is  increased  from  1-6  to 
4-8  mol. /litre  the  value  of  the  termolecular  coefficient 
remains  approximately  constant.  J.  W,  Baker. 

Velocity  of  hydrolysis  of  acetonals.  A.  Skrabal 
and  F.  Bilger  (Z.  physikal,  Chem.,  1927,  130,  29 — 
32). — The  reaction,  which  is  catalysed  by  hydrogen 
ions,  was  arrested  at  the  required  moment  by  addition 
of  excess  of  sodium  hydroxide;  iodine  solution  was 
then  added  in,  excess  in  order  to  determine  the 
acetonal  remaining  undecomposed.  The  excess  of 
iodine  was  determined  by  neutralising  and  titrating 
with  thiosulphate,  sodium  acetate  being  added  to 
reduce  the  hydrogen-ion  concentration  and  thus 
prevent  the  reaction  of  the  iodine  with  the  acetone 
produced  by  the  original  hydrolysis.  The  following 
velocity  coefficients  were  obtained  for  unit  hydrogen- 
ion  concentration  (25°)  :  dimethylacetonal  3-7  X 10*, 
diethylacetonal  1-35  Xl05.  S.  J.  Gregg. 

Dynamic  isomerism  of  the  reducing  sugars. 
T.  M.  Lowry  (Z.  physikal.  Chem.,  1927,  130,  125 — 
145). — The  unimolecular  form  of  the  mutarotation 
curves  for  dextrose  has  been  established  for  dextrose 
in  water,  in  pure  methyl  alcohol,  and  in  aqueous 
methyl  alcohol,  and  also  for  tctramethylglucose  in 
aqueous  pyridine.  This  unimolecular  form  is  quite 
compatible  with  the  occurrence  of  a  chemical  change 
subsequently  to  mutarotation,  provided  this  is  not 
accompanied  by  any  marked  change  of  rotatory 
power.  The  existence  of  such  a  change  is  proved 
by  a  comparison  of  the  mutarotation  curves,  which 
depend  only  on  the  rotatory  powers  of  the  isomerides, 
with  the  solubility  curves,  which  depend  on  the  con¬ 
centrations  of  the  products  in  solution ;  with  aqueous 
methyl  alcohol  as  solvent,  the  half-chango  period 
calculated  from  the  mutarotation  is  almost  twice 
as  long  as  that  calculated  from  solubility  measure¬ 
ments,  showing  that  concentration  changes  last  much 
longer  than  changes  of  rotatory  power.  These  views 
are  further  confirmed  by  the  observations  of  Riiber 
and  Minsaas  (A.,  1926,  1228).  S.  J.  Gregg. 

Velocity  of  esterification  of  nitrobenzoic  acids 
in  glycerol.  A.  Kailan  and  L.  Lip  kin  (Monatsh., 
1927,  48,  501— 519).— The  velocity  of  esterification 
of  o-,  m-,  and  p-nitrobenzoic  acids  in  anhydrous  and 
moist  glycerol  with  hydrogen  chloride  as  a  catalyst 
at  25°  has  been  measured.  In  all  cases  esterification 
is  almost  complete,  but  the  velocity  of  esterification 
of  the  ort Ao-acid  is  so  slow  that  chlorohydrin  form¬ 
ation  must  be  taken  into  account,  the  value  of  the 
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latter  coefficient  being  5  x  lffi5  in  anhydrous  glycerol. 
In  all  cases  the  unimoleeular  coefficient  is  proportional 
to  the  concentration  of  the  hydrogen  chloride  (c). 
The  relationship  of  the  velocity  coefficient  to  the 
concentration  of  the  water  (w)  in  each  case  is  expressed 
by  intrapolation  formulae.  The  velocities  in  glycerol 
are  compared  with  those  of  the  same  acids  in  alcohol 
(Kailan,  A.,  1907,  ii,  242).  The  effect  of  water  is 
less  in  glycerol  than  in  alcohol.  When  co=0-03  and 
0  065  mol. /litre  the  esterification  coefficients  in  alcohol 
are  respectively  41 — 66%  and  24 — 42%  greater  than 
in  glycerol.  When  w=0-733  mol. /litre  and  c=0-66 
mol. /litre  the  velocities  in  the  two  media  are  approxim¬ 
ately  equal ;  when  c=0-33  and  0-166  the  coefficients  in 
alcohol  are,  respectively,  only  65 — 68%  and  46 — 
48%  of  the  values  in  glycerol,  whilst  when  &> =1-346 
and  c=0-66,  0-33,  and  0-166,  the  coefficients  in  alcohol 
are  respectively  only  63 — 75%,  36 — 44%,  and  25 — 
31%  of  the  values  in  glycerol.  The  differences  in 
the  velocity  of  esterification  of  benzoic  acids  and  the 
three  nitrobenzoic  acids  are  smaller  in  glycerol  than 
in  alcohol.  Thus  for  u=0-035  and  c=0-166  the 
ratios  of  the  velocity  coefficients  of  benzoic  acid 
and  o-,  7>i-,  and  p-nitrobenzoic  acids  in  glycerol  are 
1  : 0-068  :  0-63  :  0-80,  whilst  in  alcohol  the  ratios  are 
1  : 0-054  :  0-57  :  0-70,  the  values  for  o-,  m-,  and 
p-nitrobenzoic  acids  themselves  in  the  two  media 
being,  respectively,  1  :  9-27  : 11-7  and  1  :  10-7  :  13-0. 

J.  W.  Baker. 

Chemical  kinetics  in  mixed  solvents.  Velocity 
of  formation  of  quaternary  ammonium  salts  in 
mixtures  of  nitrobenzene  and  benzene.  G.  E. 
Muchin  and  H.  M.  Moiseev  (Ukraine  Chem.  J., 
1926,  2,  430 — 436).— Velocity  coefficients  for  the 
interaction  of  pyridine  and  allyl  bromide  in  various 
mixtures  of  benzene  and  nitrobenzene  were  deter¬ 
mined  at  25°,  45°,  and  55°.  The  observed  coefficients 
were  lower  in  every  case  than  those  calculated  from 
the  additive  rule,  and  this  difference  diminished  with 
rise  of  temperature  when  the  mixture  contained  a 
large  proportion  of  nitrobenzene.  The  curve  showing 
the  change  of  velocity  coefficient  as  a  function  of  the 
percentage  composition  of  the  solvent  was  con¬ 
tinuous;  no  definite  compounds  were  formed. 

A.  Ratcliffe. 

Chemical  kinetics  in  mixed  solvents.  Velocity 
of  formation  of  quaternary  ammonium  salts  in 
mixtures  of  nitrobenzene  and  heptane.  G.  E. 

Muchin,  L.  E.  Karlson,  and  L.  M.  Steen  (Ukraine 
Chem.  J.,  1926,  2,  437 — 442). — Velocity  coefficients 
for  the  interaction  of  allyl  bromide  with  pyridine  in 
a  mixture  of  heptane  and  nitrobenzene  were  deter¬ 
mined;  the  results  v’ere  analogous  to  those  obtained 
when  benzene  was  used  instead  of  heptane  (cf. 
preceding  abstract).  A.  Ratcliffe. 

Chemical  kinetics  in  mixed  solvents, 
influence  of  various  substances  on  the  velocity 
o!  formation  of  quaternary  ammonium  salts. 
R-  B.  Ginsburg  and  G.  E.  Muchin  (Ukraine  Chem. 
J-,  1926,  2,  443 — 458). — The  effect  of  compounds 
containing  electro-negative  groups,  e.g.,  phenol  and 
nitronaphthalene,  and  indifferent  solids,  e.g.,  paraffin 
and  naphthalene,  on  the  velocity  of  reaction  of 
(1)  triethylamine  and  allvl  bromide  and  (2)  pyridine 
4  o 


and  allyl  bromide  in  solution  in  benzene  was  studied. 
The  addition  of  the  solids  gave  results  from  which 
no  conclusions  could  bo  reached.  The  presence  of 
the  electro-negative  groups  caused  an  increase  in 
the  velocity  of  reaction.  Fairly  conclusive  evidence 
has  been  obtained  showing  that  this  influence  is  due 
to  the  formation  of  an  unstable  intermediate  com¬ 
pound  between  the  base  and  the  substance  containing 
the  electro-negative  group.  A.  Ratcliffe. 

Rate  of  absorption  of  hydrogen  chloride  in 
aqueous  solutions.  H.  O.  Askew. — See  B.,  1927, 

813. 

Velocity  of  oxidation  of  white  phosphorus 
with  gaseous  oxygen.  J.  Zawidski  (Z.  physikal. 
Chem.,  1927,  130,  109— 119).— Russell’s  results 
(J.C.S.,  1903,  83,  1263)  do  not  fit  any  one  mathem¬ 
atical  equation.  If  x  is  the  original  concentration 
of  oxygen  and  a  that  at  time  t,  and  (1— -x')  its  relative 
concentration  (measured  by  the  ratio,  pressure  at  time 
l :  pressure  at  zero  time),  then  dx' /dt=(kJa?)/(l-—x') 
for  oxygen  dried  over  sulphuric  acid.  For  oxygen 
dried  over  calcium  chloride,  dx'jdt-{'k2la5lz)[\j{l~- 
x’){x)'*} ;  for  very  moist  oxygen,  dx'}dt—{k3ja3)[  1/ 
*'(1—  *')];  and  for  a  mixture  of  dry  oxygon  and 
nitrogen,  dx' Slightly  moist 
oxygen  (over  44%  sulphuric  acid)  follows  the  same 
equation  as  the  very  dry  gas. 

These  apparently  contradictory  results  are  difficult 
to  explain.  S.  J.  Gregg. 

Passivity  of  iron  mirrors.  II.  H.  Freund- 
lich,  G.  Patscheke,  and  H.  Zocher  (Z,  physikal. 
Chem.,  1927,  130,  289—307;  cf.  this  vol.,  1037).— 
The  passivity  of  iron  mirrors,  deposited  on  glass 
surfaces  by  thermal  decomposition  of  the  penta- 
carbonyl,  has  been  examined  by  following  the  changes 
in  the  condition  of  polarisation  of  the  light  reflected 
from  the  mirrors  before  and  after  exposure  to  air. 
The  measurements  show  that  the  phase-changes  and 
loss  of  amplitude  corresponding  with  greater  or  lesser 
transparency  of  the  iron  mirrors  were  smaller  to  a 
greater  or  lesser  degree  than  with  massive  iron  when  the 
mirrors  were  brought  into  contact  with  air,  a  diminution 
in  the  relative  phase  change  and  a  small  increase  in 
the  amplitude  ratio  resulted.  This  change  occurred 
instantaneously  at  the  first  contact  of  the  surface  of 
the  iron  with  air.  Withdrawal  of  the  air  to  a  pressure 
of  10~4  mm.  did  not  lessen  the  effect.  These  optical 
changes  can  be  explained  by  the  formation  of  a 
surface  layer  on  the  iron,  and  the  close  correspondence 
between  the  optical  and  chemical  behaviour  of  iron 
mirrors  before  and  after  the  first  admittance  of  air 
permits  the  conclusion  that  these  surface  layers  are 
layers  of  oxide  which  cause  passivity. 

L.  S.  Theobald. 

Corrosion  of  iron  in  tap  water.  J.  Tillmans, 
P.  Hirsck,  and  W.  Weintraud. — See  B,,  1927,  843. 

How  do  acids  attack  metals  ?  R.  Gaus,  A. 
Elk;  abe,  and  Z.  Weinstock  (Contrib.  estudio 
Ciencias  fys.  mat.  [La  Plata],  1925,  3,  341 — 357). — 
Silver-gold  alloys  containing  less  than  50  at.-%  of 
silver  are  not  attacked  by  nitric  acid.  The  rate  of 
dissolution  of  silver  in  alloys  containing  more  than 
50  at.-%  Ag  is  a  function  of  the  time  and  of  the 
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concentration  of  the  silver ;  the  gold  remains  as  a 
reddish-brown  sponge.  On  exposure  of  silver  to 
hydrogen  sulphide,  the  rate  of  thickening  of  the 
sulphide  film  rapidly  decreases,  then  rises  to  a  constant 
value.  Chemical  Abstracts. 

Saponification  of  fats  in  heterogeneous 
systems.  L.  Lascaray  (Anal.  Fis.  Quim.,  1927, 
25,  332 — 348). — The  saponification  of  fats  in  hetero¬ 
geneous  systems  occurs  exclusively  at  the  boundary 
of  the  phases,  and  its  course  agrees  with  the  theories 
of  Harkins  and  Langmuir  on  the  vectorial  structure 
of  such  boundaries.  The  velocity  of  saponification 
depends  on  the  degree  of  dispersion  of  the  system, 
and  is  inversely  related  to  the  percentage  of  unsatur¬ 
ated  glycerides  present.  G.  W.  Robinson. 

Theory  of  dislocation  from  the  point  of  view  of 
thermodynamics  and  kinetics.  J.  Boesekbn 
(Rec.  trav.  chim.,  1927,  46,  674 — 581 ;  cf.  A.,  1926, 
806). — Two  factors  influence  the  catalysis  of  reactions, 
viz.,  energy  and  entropy.  A  molecule  decomposes 
when  it  has  acquired  the  necessary  amount  of  energy, 
which  may  be  received  in  various  ways,  e.g.,  by 
external  radiation,  collision,  etc.  However,  the  mean 
internal  energy  of  the  molecule  is  insufficient  to 
account  for  the  observed  velocity  of  reactions,  since 
the  number  of  molecules  uniting  is  a  negligibly  small 
fraction  of  the  number  of  collisions.  Only  those  few 
molecules  which  have  reached  the  “  intermediate  ” 
or  “  critical  ”  state  by  receiving  the  necessary  amount 
of  energy  by  a  scries  of  collisions,  will  react.  The 
effect  of  the  two  factors  is  given  by  the  equation  of 
Scheffer  and  Marcelin,  viz.,  log,  h={si~c)jIlT-\- 
(rji —  where  k  is  the  velocity  coefficient, 

s  the  difference  between  the  mean  energy  of  the 
reacting  molecules  and  that  of  the  total  mass  of 
molecules  present,  >?<— >?c-i  the  difference  of  the 
corresponding  entropies,  that  of  the  total  mass  being 
calculated  for  unit  concentration.  In  some  cases  the 
addition  of  a  catalyst  does  not  change  the  first  term 
(energy  of  activation),  so  that  the  acceleration  of  the 
reaction  must  be  attributed  to  change  in  the  second 
(entropy  of  activation) ;  this  type  of  catalysis  is 
called  “ideal”  or  “physical”  catalysis,  'whilst 
“  chemical  ”  catalysis  is  characterised  bv  the  form¬ 
ation  of  intermediate  compounds,  and  change  also 
in  the  energy  of  activation.  If  the  intermediate 
compounds  dissociate  on  heating,  then  a  chemically 
catalytic  reaction  will  become  physically  catalytic  at 
high  temperature.  Thus  the  catalysis  of  the  reaction 
C+2H„  CH4  by  nickel  is  chemical  below  and 
physical  above  420°,  since  the  intermediate  compound 
nickel  carbide  is  unstable  above  that  temperature. 

The  processes  operative  in  physical  catalysis  are 
termed  dislocations.  '  S.  J.  Gregg. 

Neutral  salt  effect  in  decomposition  of  hydro¬ 
gen  peroxide  catalysed  by  iron  ions.  A.  von 
Kiss  and  (Frl.)  E.  Lederer  (Z,  physikal.  Chem., 
1927,  129,  186—198;  cf.  this  vol.,  837).— The  effect 
of  salts  on  the  catalysed  decomposition  of  hydrogen 
peroxide  in  acid  solutions  in  presence  of  iron  ions 
has  been  studied.  With  certain  sulphates,  the  uni- 
moleeular  velocity  coefficient,  k,  calculated  from  the 
equation  dxjdt—k(a — x ),  where  a  is  the  initial  con¬ 
centration  of  peroxide  and  x  the  amount  decomposed 


in  time  t,  first  falls  with  increasing  salt  concentration, 
then  passes  through  a  minimum,  and  ultimately 
rises  again.  Potassium  and  magnesium  chlorides, 
however,  at  concentrations  up  to  about  N  cause  k 
to  increase,  but  at  higher  concentrations  they  have 
the  reverse  effect,  so  that  a  change  in  the  mechanism 
of  the  reaction  must  occur.  Potassium  nitrate  has 
an  accelerating  effect  at  concentrations  up  to  BN, 
but  the  effect  is  greatest  at  about  0-51V.  The  results 
as  a  whole  are  in  harmony  with  the  activity  theory, 
but  there  are  anomalies  at  lower  concentrations.  No 
satisfactory  reaction  mechanism  can  he  formulated, 
but  the  experimental  results  show  that  it  is  not  an 
ionic  reaction.  R.  Cuthill, 

Acid  and  salt  effects  in  catalysed  reactions. 
XI.  Hydrolysis  of  ethyl  acetate  and  the  cata¬ 
lytic  catenary.  H.  M.  Dawson  and  W.  Lowson 
(J.C.S.,  1927,  2444 — 2451). — The  rate  of  hydrolysis 
of  ethyl  acetate  in  presence  of  mixtures  of  acetic  acid 
and  sodium  acetate  has  been  investigated.  With 
increasing  salt  content  in  0TAr-acid  solutions  the 
velocity  falls  to  a  minimum  and  then  rises  as.  a  linear 
function  of  the  salt  concentration.  The  observed 
effects  are  connected  with  the  catalytic  activities  of 
the  undissociated  acetic  acid  molecules,  and  of  the 
acetate,  hydrogen,  and  hydroxyl  ions.  The  con¬ 
nexion  between  the  hydrogen-ion  concentration  and 
the  reaction  velocity  can  be  represented  by  a  catenary 
Curve.  C.  W.  Gibby. 

Dynamic  isomerism.  XXIV.  Neutral-salt 
action  in  mutarotation.  T.  M.  Lowry  and  G.  F. 
Smith  (J.C.S.,  1927,  2539— 2554).— The  catalytic 
catenaries  for  the  mutarotation  of  dextrose  in  acid, 
neutral,  and  alkaline  solutions  have  been  determined 
at  20°.  The  reaction  is  catalysed  by  acids  and  bases ; 
definite  catalytic  activity  was  detected  in  the  undis¬ 
sociated  molecules  of  a  strong  or  weak  acid,  the 
anion  of  a  weak  acid,  and  the  cation  of  a  weak 
nitrogenous  base.  The  velocity  is  unaffected  by 
neutral  salts. 

The  following  catalytic  coefficients  are  recorded  : 
[HC1]  about  0-5,  [NH4‘]  0-0012,  [AcGH]  0-0065, 
fOAc']  0-069.  C.  W.  Gibby. 

Dynamic  isomerism.  XXV.  Mechanism  of 
catalysis  by  acids  and  bases.  T.  M.  Lowry 
(J.C.S.,  1927,  2554 — 2565). — An  electrolytic  theory 
of  catalysis  is  propounded,  involving  the  formation 
of  a  “  zwitterion  ”  by  addition  and  subtraction  of  a 
proton  by  an  amphoteric  molecule.  Isomeric  change 
depends  on  a  process  similar  to  electrolysis  of  the 
prototropic  compound,  and  involves  a  displacement 
of  valency  electrons  between  two  alternative  points 
of  attachment  of  the  proton.  This  theory  is  applied 
to  catalysis  in  isomeric  change  by  water,  acids,  and 
bases.  C.  W.  Gibby. 

Catalytic  synthesis  of  water  vapour  in  contact 
with  metallic  gold.  A.  F.  Benton  and  J.  G. 
Elgin  (J.  Amer.  Chem.  Soc.,  1927,  49,  2426 — 2438; 
cf.  this  vol.,  118). — The  kinetics  of  the  above  catalytic 
synthesis  were  investigated  at  130 — 150°.  Alien 
oxygen  is  in  excess  the  “  steady  state  "  is  reached 
after  a  much  longer  time  than  when  hydrogen  is  in 
excess.  Neither  gas  is  continuously  taken  up  and 
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retained  by  the  catalyst  in  any  considerable  amount. 
The  rate  of  the  reaction  varies  as  the  square  of  the 
hydrogen  pressure  and  the  first  power  of  the  oxygen 
pressure,  and  is  approximately  inversely  proportional 
to  the  pressure  of  water  vapour.  The  average  tem¬ 
perature  coefficient  is  about  T9  per  10°.  The 
maximum  yield  occurs  when  the  mixed  gases  are 
approximately  in  stoieheiometrie  ratio.  Preliminary 
heating  of  the  catalyst  in  oxygen  produces  a.  largo 
but  transitory  increase  in  yield.  Gold  adsorbs  con¬ 
siderable  amounts  of  oxygen  at  a  very  slow  rate 
which  decreases  with  falling  temperature  and  ia 

tactically  independent  of  the  gas  pressure  (cf. 

ieverts,  A.,  1907,  ii,  741).  The  quantity  adsorbed 
increases  with  rising  temperature  but  is  almost 
independent  of  the  gas  pressure.  No  simple  mechan¬ 
ism  will  account  for  the  observed  facts ;  possibly  two 
gaseous  hydrogen  molecules  must  strike  an  adsorbed 
oxygen  molecule  simultaneously  for  combination  to 
occur.  Bone  and  Wheeler’s  observations  that  the 
kinetics  of  the  reaction  is  independent  of  the  oxygen 
pressure  and  that  previous  oxygen  treatment  of  the 
catalyst  decreased  the  reaction  rate  are  probably  to 
be  attributed  to  the  higher  temperature  at  which  they 
worked  (cf.  A.,  1906,  ii,  434).  S.  K.  Tweedy. 

Catalytic  combination  of  ethylene  and  hydro¬ 
gen  in  presence  of  metallic  copper.  IV. 
Kinetics  at  100°  and  200°,  temperature  coefficient 
between  0°  and  220°,  and  summary.  R.  N. 
Pease  and  C.  A.  Harris  (J.  Amer.  Chem.  Soc.,  1927, 
49,  2503—2510;  cf.  A.,  1923,  ii,  842,  862}.— The 
above  reaction  is  very  nearly  bimolecular  at  220°; 
at  100°,  between  the  ethylene  partial  pressures  of 
i  and  atm.,  it  is  unimoleeular  with  respect  to 
hydrogen  and  of  zero  order  with  respect  to  ethylene. 
The  reaction  rates  were  measured  between  0°  and 
220°;  the  conventional  expression  for  the  heat  of 
activation  applies  from  0°  to  100°,  but  above  this 
the  temperature  coefficient  and  therefore  the  heat  of 
activation  decreases.  The  kinetics  of  the  reaction, 
which  is  interpreted  on  the  basis  of  Langmuir’s  adsorp¬ 
tion  theory,  is  similar  to  that  of  tho  hydrogen- 
oxygen  reaction  in  the  presence  of  platinum  (Lang¬ 
muir,  A.,  1922,  ii,  629).  S.  K.  Tweedy. 

Methyl  alcohol  catalysts.  I.  II.  S.  Taylor  and 
C.  B.  Kistiaxowsky  (J.  Amer.  Chem.  Soc.,  1927, 
49,  2468 — 2476). — The  methyl  alcohol  catalysts,  zinc 
oxide  and  especially  zinc  oxide  mixed  with  chromium 
oxide,  adsorb  very  largo  quantities  of  hydrogen, 
carbon  monoxide,  and  carbon  dioxide  at  0°  and  100° 
after  the  surface  has  been  cleaned  of  adsorbed  water 
vapour  and  carbon  dioxide  by  evacuation  at  400°. 
The  ad  sorption  isotherms  are  of  the  type  shown  by 
metal  catalysts  in  hydrogenation  reactions,  but  the 
adsorption  capacities  are  many  times  those  of  most 
metal  catalysts  under  the  same  conditions.  Strong 
adsorption  of  hydrogen  and  of  carbon  monoxide  occurs 
at  very  low  pressures ;  relative  saturation  is  attained, 
since  there  is  little  increase  in  adsorption  with  a 
many-fold  increase  in  pressure.  This  implies  a  con¬ 
siderable  active  surface  per  unit  weight  of  material 
and  a  corresponding  comparative  insensitiveness  to 
poisons.  The  heat  of  adsorption  exceeds  the  heat 
°f  liquefaction  of  the  gases  and  reaches  values 


characteristic  of  heats  of  adsorption  on  metal 
catalysts,  S.  K.  Tweedy. 

Catalytic  oxidation  of  hydantoins.  O.  Bau- 
disoh  and  D.  Davidson  (J.  Biol.  Chem.,  1927,  75, 
247—240). — The  rapidity  of  oxidation  of  5-substi- 
tuted  hydantoins  in  presence  of  trisodium  ammino- 
ferropentaeyanido  varies  with  the  nature  of  the 
substituent  in  the  order  phenyl  >  (hydrogen)  >  methyl 
>  benzyl ;  oxidation  does  not  take  place  with  5  :  5- 
dimethylhydantoin,  and  therefore  probably  depends 
on  enolisation  on  the  4-carbon  atom ;  hydantoic  acid, 
glycylglycine,  and  glycine  anhydride  were  not  oxidised 
under  these  conditions.  C.  R.  Harington. 

Chain  reaction  theory  of  negative  catalysis. 

II.  Two  stages  in  auto-oxidation  reactions. 

III.  General  characteristics  of  auto-oxidation 
reactions.  H.  L.  J.  Backstrqm  (Med.  K.  Vetens- 
kapsakad.  Nobelinst.,  1927,  6,  Nos.  15  and  16 ;  cf, 
this  vol.,  737). — II.  lodomctric  and  aeidimetric 
titrations  of  benzaldehyde,  after  shaking  with  oxygen 
while  exposed  to  light  from  a  mercury  lamp,  indicate 
that  perbenzoic  acid  is  at  first  formed.  Previous 
work  has  shown  that  tho  quantum  efficiency  of  this 
reaction  is  high  (about  10,000)  and  that,  like  the 
corresponding  thermal  reaction,  it  show's  strong 
negative  catalysis.  The  perbenzoic  acid  subse¬ 
quently  reacts  with  benzaldehyde,  forming  benzoic 
acid.  This  secondary  thermal  reaction  is  pscudo- 
unimolecular,  although  the  half-life  period  varied 
between  30  and  8  min.  without  apparent  cause. 
It  is  accelerated  by  fight,  but  the  quantum  efficiency 
of  the  photochemical  reaction  is  certainly  less  than 
0-5%  of  that  for  the  primary  reaction.  The  secondary 
reaction  shows  lifctlo  or  no  negative  catalysis.  The 
total  reaction,  which  was  studied  by  measurement 
of  the  volumes  of  oxygen  absorbed  by  tho  benz- 
aldehyde,  shows  pronounced  auto-catalysis  in  the 
absence  of  light;  in  presence  of  fight  the  quantum 
efficiency  decreases  during  the  progress  of  the  reaction. 
These  phenomena  indicate  that  the  secondary  reaction, 
although  probably  less  effective  than  the  primary 
reaction  in  this  respect,  causes  tho  activation  of 
benzaldehyde  molecules  which  may  then  react  with 
oxygen  or  with  perbenzoic  acid  and  so  establish 
reaction  chains.  This  activation  probably  occurs  in 
both  tho  thermal  and  the  photochemical  reaction. 
The  absorption  of  oxygen  by  sodium  sulphite  solutions 
is  considerably  accelerated  by  the  addition  of  potass¬ 
ium  persulphate  or  hydrogen  peroxide.  This  acceler¬ 
ation  is  attributed  to  the  activation  of  sulphite 
molecules  during  the  very  rapid  pseudo-unimolecular 
reaction  (half-lifo  period,  0-53  min.)  between  the 
peroxide  and  the  sulphite. 

III.  A  review  of  auto-oxidation  reactions,  including 
thoso  previously  studied  by  the  author,  and  a  dis¬ 
cussion  of  the  mechanisms  of  ehemi-lumincscenoe, 
photo-sensitisation,  negative  catalysis  (inhibition), 
find  certain  side-reactions,  which  are  in  many  cases 
associated  with  auto-oxidations,  from  the  point  of 
view  of  the  Christiansen  theory  of  chain  reactions. 
The  photochemical  and  thermal  reactions  are  con¬ 
sidered  to  he  identical,  except  wdien,  as  in  the  case 
of  benzaldehyde,  a  relatively  stable  intermediate 
peroxide  is  formed.  It  is  concluded  that  the  thermal 
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reaction  produces  sufficient  energy  for  the  excitation 
of  additional  molecules,  and  that  it  may  be  followed 
by  a  photochemical  reaction,  or  side-reaction,  pro¬ 
duced  by  radiation  from  these  excited  molecules. 
The  theory  also  leads  to  a  new  explanation  of  the 
maximum  oxidation  pressure  of  phosphorus  which 
connects  it  with  the  formation  of  ozone.  Experi¬ 
ments  are  described  which  show  that  the  reactions 
previously  studied  (be.  oil.)  may  be  photo-sensitised 
with  respect  to  ultra-violet  light,  but  the  results 
were  negative  in  the  case  of  visible  light ;  the  photo- 
sensitisation  is  attributed  to  the  formation  of  activ¬ 
ated  molecules  during  the  photochemical  oxidation 
of  the  sensitiser.  The  decomposition  of  ozone  is 
also  considered  in  terms  of  reaction  chains  of  the 
Christiansen  type.  G.  A.  Elliott. 

Inhibition  of  auto-oxidation  of  benz aldehyde. 

M.  Biujnner  (Hclv.  Chim.  Acta,  1927,  10,  707— 
728 ;  cf.  Reiff,  this  vol.,  57). — Reaction  between 
benzaldehyde  and  gaseous  oxygen  occurs  at  the 
surfaces  of  the  reaction  vessel  and  of  the  added 
catalyst  (pumice,  sand,  glass,  etc.),  and  apparently 
only  in  presence  of  traces  of  water.  Oxygen  and 
benzaldehyde  activated  at  a  polar  water  layer 
on  the  catalytic  surface  react  to  form  an  unstable 
ring  compound  which  is  rapidly  transformed  into 
the  more  stable  perbenzoic  acid.  The  latter  then 
reacts  with  unchanged  benzaldehyde  to  form  benz¬ 
oic  acid.  Of  the  reactions  involved  only  the  first 
is  influenced  by  the  catalysts  mentioned.  The 
present  measurements  show  that,  in  general,  the 
rate  of  absorption  of  oxygen  first  increases  to  a  well- 
defined  maximum  and  then  rapidly  falls  to  a  value 
which  for  a  considerable  time  is  roughly  constant. 
The  maximum  rate  is  roughly  proportional  to  the 
amount  of  catalyst  and  hence  to  the  catalytic  surface. 
Of  this  surface  only  an  extremely  small  fraction  is 
active  in  promoting  oxidation.  The  shape  of  the 
velocity-time  curve  is  markedly  dependent  on  the 
concentration  of  benzaldehyde  and  on  its  purity. 
Old  samples,  i.e.,  containing  benzoic  acid,  and  dilute 
benzene  solutions  show  periods  of  induction  and  a 
flattened  maximum  at  a  much  lower  value.  The 
duration  of  the  period  of  induction  is  primarily 
dependent  on  the  time  taken  by  benzaldehyde  and 
oxygen  to  reach  the  active  portions  of  the  catalytic 
surface.  Using  c»/dohexane  as  solvent  in  place  of 
benzene  the  effect  is  more  pronounced,  possibly  on 
account  of  higher  viscosity.  The  existence  of  a  period 
of  induction  when  the  benzaldehyde  contains  benzoic 
acid  is  due  to  the  fact  that  the  acid  is  adsorbed  on 
the  active  surface  and  is  only  slowly  replaced  by 
oxygen.  In  all  cases  where  benzene  solutions  were 
examined  small  quantities  of  phenol  were  detected 
amongst  the  products  of  reaction.  Since  the  phenol 
thus  formed  appears  to  be  without  inhibitory  effect 
it  is  apparently  formed  at  a  fairly  late  stage  in  the 
scheme  of  reactions  and  is  prevented  from  reaching 
an  active  centre  on  the  catalytic  surface  by  oxidation 
or  mechanically. 

Inhibitors  (iodine,  diphenylamine,  quinol,  etc.)  exert 
their  effect  when  present  at  extremely  low  concen¬ 
trations.  They  are  adsorbed  on  the  active  centres 
and  thus  retard  activation.  In  all  cases  a  period 


of  induction,  the  duration  of  which  is  primarily 
dependent  on  the  ratio  of  the  concentration  of 
inhibitor  to  the  area  of  the  catalytic  surface,  is 
followed  by  sudden  reaction,  the  rate  of  absorption 
of  oxygen  rising  to  a  sharp  maximum,  and  then 
rapidly  decreasing.  The  period  of  induction  is  much 
longer  when  benzaldehyde  which  has  been  exposed 
to  the  air  is  used.  Rise  of  temperature  shortens  the 
period.  With  benzene  solutions  containing  iodine, 
the  colour  of  the  latter  disappears  on  commence¬ 
ment  of  the  reaction  and  further  addition  has  little 
or  no  inhibitory  effect.  The  solutions  eventually 
become  colourless  and  contain  iodobenzene.  During 
the  induction  period  some  of  the  adsorbed  iodine  is 
displaced  by  oxygen  and  formation  of  peroxide 
ensues.  Iodine  molecules  at  the  surfaces  and  in 
the  solution  are  converted  into  less  strongly  adsorbed 
iodobenzene  etc.  and  further  activation  of  oxygen 
follows.  Florida  earth  and  blood  charcoal  have  an 
inhibitory  effect.  With  blood  charcoal  the  duration 
of  the  induction  period  increases  with  increasing 
quantity  of  charcoal  and  the  maximum  in  the  absorp¬ 
tion-time  curve  is  considerably  flattened.  It  is 
suggested  that  positive  and  negative  catalytic  centres 
are  present  and  evidence  is  put  forward  which  indic¬ 
ates  that  the  negative  centres  are  progressively 
poisoned  before  the  positive  reaction  commences. 

J.  S.  Carter. 

Electrolysis  of  potassium  chloride  solutions 
by  alternating  currents.  A.  J.  Allman d  and  H.  C. 
Cocks  (J.C.S.,  1927,  2626 — 2639). — The  electrolysis  of 
potassium  chloride  solutions  by  alternating  current 
has  been  investigated  at  the  ordinary  temperature 
with  regard  to  the  efficiency  of  hypochlorite  pro¬ 
duction.  The  current  efficiency  diminishes  with  de¬ 
creasing  current  density  to  zero  at  a  critical  value  of 
the  latter,  and  rises  from  zero  above  a  threshold  value 
of  the  frequency.  The  maximum  hypochlorite  con¬ 
centration  obtained  was  about  0-3Ar.  Measurements 
of  average  electrode  potentials  were  made  during 
electrolysis.  The  different  behaviour  of  polished 
platinum  and  graphite  electrodes  is  investigated. 

G.  W.  Gibby. 

Electrochemistry  of  beryllium.  II.  S.  Bod- 
forss  (Z.  physikal.  Chem.,  1927,  130,  82 — 89). — 
The  beryllium  salts  were  prepared  in  two  ways  : 
(1)  commercial  beryllium  chloride  solution  was 
precipitated  with  ammonia,  the  hydroxide  dissolved 
in  acetic  acid,  evaporated  to  dryness,  and  the  salt 
recrystallised  from  boiling  glacial  acetic  acid.  This 
was  decomposed  by  refluxing  with  alcohol  and  25% 
sulphuric  acid,  when  the  compound  BeS04,4H20 
crystallised  on  cooling.  (2)  The  sparingly  soluble, 
easily  crystallisable  compounds  of  ammonium  beryll¬ 
ium  fluoride  with  the  aromatic  amines  were  decom¬ 
posed  by  means  of  concentrated  sulphuric  acid. 

Measurements  of  the  potential  of  the  cell  pure 
Be |zA7 -BeS04 ,yN -KC1  against  the  normal  calomel 
electrode  were  made  in  an  atmosphere  of  carbon 
dioxide.  The  potential  of  beryllium  in  such  a  solution 
QTAT  with  regard  to  beryllium  sulphate  increased  in  a 
negative  sense  on  ten-fold  dilution,  and  was  greater 
(in  a  negative  sense)  the  greater  was  the  original 
concentration  of  the  potassium  chloride.  Thus  the 
potential  behaves  in  a  “  normal  ”  fashion. 
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Beryllium  passes  into  solution  as  a  univalent  ion, 
readily  forming  complex  ions,  which  fact  explains  the 
effect  of  halogen  salts,  e.g.,  potassium  chloride,  on  the 
potential.  If  the  solution  of  beryllium  salt  with 
potassium  chloride  be  diluted  with  water,  the  com¬ 
plexes  are  split  up,  the  concentration  of  beryllium 
ions  is  thus  increased,  and  the  potential  becomes  more 
positive.  If  the  solution  be  diluted  with  a  solution  of 
potassium  chloride,  the  formation  of  the  complex  ions 
is  promoted  and  the  potential  becomes  more  negative. 

The  univalency  of  beryllium  ions  is  supported  by 
the  fact  that  a  mixture  of  beryllium  and  beryllium 
iodide  reduces  aromatic  ketones  in  a  similar  way  to  a 
mixture  of  magnesium  and  magnesium  iodide,  where, 
as  Gomberg  and  Bachmann  (this  vol.,  245}  have 
shown,  magnesium  subiodide  is  formed. 

Beryllium  stands  in  the  electro-chemical  series 
between  cadmium  and  zinc.  S.  J.  Gregg. 

Electrochemical  reduction  of  solid  electrodes. 

K.  Fischbeck  and  E.  Einecke  (Z.  anorg.  Chem., 
1927,  167,  21 — 39). — The  cathodic  reduction  of  a 
number  of  insoluble  powders  at  a  lead  electrode  in 
2%  sulphuric  acid  solution  has  been  studied.  Titanium 
dioxide  and  tungsten  trioxide  are  reduced  to  the  ter- 
and  quiaque-valent  condition,  respectively.  Red  lead 
and  lead  monoxide  yield  crystals  of  lead,  from  which 
hydrogen  is  evolved  as  the  reduction  proceeds. 
Manganese  dioxide,  although  largely  used  as  a 
depolariser,  is  reduced  to  only  a  slight  extent.  Neither 
the  crystalline  nor  the  amorphous  forms  of  aluminium, 
ferric,  or  chromic  hydroxides  are  reduced  to  any 
appreciable  extent.  Silver  cyanide  and  the  silver 
halides  are  reduced  at  the  interface  between  the  salt 
and  the  electrolyte  to  silver,  without  evolution  of 
hydrogen.  Mercuric  oxide,  sulphide,  and  thiocyanate 
are  reduced  at  the  cathode  to  mercury.  Chromium 
carbide,  Cr3C2,  yields,  not  chromic  ions,  but  chromic 
acid  and  carbon  dioxide;  the  nitride  CrN  yields 
chromic  acid  and  ammonia. 

Artificial  cuprous,  ferrous,  cobaltous,  nickelous, 
manganous,  cadmium,  zinc,  calcium,  and  magnesium 
chromites  have  been  prepared  by  heating  the  appro¬ 
priate  oxide  with  chromic  oxide  at  1000—1500°,  and 
extracting  the  product  with  acid.  Cathodic  polaris¬ 
ation  of  the  ferrous,  cuprous,  calcium,  and  magnesium 
compounds  produces  chromic  add,  whilst  the  other 
chromites  are  unaffected.  Natural  chrome  ironstone 
behaves  in  a  like  manner,  but  other  commercial 
chromites  are  reduced  on  cathodic  polarisation,  and 
yield  chromic  acid  on  anodic  polarisation.  A  study 
of  the  conditions  of  formation  of  chromic  acid  and  of 
the  increase  in  the  amount  of  gas  evolved  at  higher 
current  strengths  indicates  that,  the  chromite  behaves 
as  an  intermediate  electrode.  H.  F.  Gillbe. 

Effect  of  high  voltages  on  tantalum  anodes. 

E.  if.  Dunham  (Science,  1927,  65,  525). — Tantalum 
anodes,  used  with  high  voltages,  sometimes  acquire 
permanent,  coloured  surface  films ;  similar  films  have 
not  been  reproduced  by  heating  or  other  means. 

A.  A.  Eld  ridge. 

Electrolysis  of  copper  pyrites.  R--  Saxon 
Chem.  News,  1927.  135,  263 — 264). — Copper  pyrites 
is  regarded  as  iron  thioeuprate  (cf.  following  abstract). 

A.  A.  Eld ridge. 


Electrolysis  of  copper  pyrites.  B.  Saxon 
(Chem,  News.,  1927,  135  ,  310). — The  use  of  lead 
salts  as  electrolyte  to  remove  the  sulphur  from  the 
ore  was  unsuccessful;  thus  lead  chloride  gives  a 
deposit  of  lead  sulphide,  lead,  and  lead  chloride,  with 
ferric  hydroxide,  but  no  copper.  Ammonium,  sodium, 
or  potassium  chloride  gave  good  results  as  electro¬ 
lyte.  R.  A.  Pratt. 

Anodes  for  chromium  plating.  O.  P.  Watts.— 
See  B.,  1927,  849. 

Electrolytic  preparation  of  ;>-aminophenol. 
D.  Caeser.— See  B.,  1927,  849. 

Detection  of  organic  diacyl  peroxides  at  the 
anode.  F.  Fighter  (Z.  physikal.  Chem.,  1927,  130, 
49 — 55). — Diaeyl  peroxides  are  probably  formed  as 

intermediate  compounds  in  the  Kolbe  synthesis  of 
hydrocarbons  by  electrolysis  of  solutions  of  the  alkali 
salts  of  the  corresponding  fatty  acids.  In  order  to 
detect  their  formation,  the  following  conditions  must 
be  fulfilled  :  (1)  the  electrolyte  and  anode  must  bo 
kept  very  cool  to  avoid  thermal  decomposition  of 
the  peroxide,  (2)  hence  the  salt  must  be  very  soluble 
so  that  freezing  can  be  prevented  by  using  a  very 
concentrated  solution,  (3)  the  molecule  of  peroxide 
must  he  large  enough  to  withstand  thermal  decom¬ 
position. 

Hexoic  acid  fulfils  these  conditions,  and  by  covering 
the  solution  with  a  layer  of  light  petroleum  to  remove 
the  peroxide  from  the  anode,  the  presence  of  a  small 
quantity  of  diliexoyl  peroxide,  C3H,1-C02,C02,C5H11, 
and  of  perhexoic  acid  (C5H11*C02’0H),  giving  together 
about  a  0-73%  yield,  were  detected  in  this  layer. 
A  theory  explaining  their  formation  is  given. 

S.  J.  Gregg. 

Electrodeposition  of  rubber.  S.  E.  Sheppard. 
— See  B.,  1927,  8o2. 

Photosensitisation.  I.  J.  R.  Bates  and  H.  S. 
Taylor  (J.  Amer.  Chem.  Soc.,  1927,  49,  2438 — 
2456;  cf.  this  vol.,  217). — A  cooled  mercury  arc  for 
use  in  mercury- sensitised  and  general  photochemical 
reactions  is  described ;  by  increasing  the  energy  input 
into  a  high-pressure  hydrogen  discharge  a  continuous 
ultra-violet  spectrum  to  1900  A.  can  he  obtained. 
The  hydrogenation  of  ethylene  does  not  proceed 
solely  as  C2H4-fH2 — >C2HG,  since  the  reaction  does 
not  cease  when  the  original  partial  pressure  of  hydrogen 
is  reached.  This  is  due  to  polymerisation  of  the 
ethylene  by  excited  mercury  atoms  (Berthelot  and 
Gaudechon,  A.,  1910,  i,  349).  An  initial  pressure 

increase  is  attributed  to  the  reaction  C2KL-fHg'- . > 

C,H2-f-H2+  Hg ;  this  increase  is  controlled  by  the 
diffusion  of  the  products  from  the  zone  of  excited 
mercury  atoms.  Acetylene  is  polymerised  both  by 
excited  mercury  atoms  and  by  ultra-violet  light,  but 
it  cannot  be  hydrogenated  by  hydrogen  activated 
by  excited  mercury.  The  photosensitised  reaction 
between  oxygen  and  excess  of  hydrogen  yields 
hydrogen  peroxide  as  the  sole  product  if  the  late  of 
gas  flow  is  fairly  rapid.  Many  substances  (water, 
ethyl  and  methyl  alcohols,  benzene  etc.)  are  decom¬ 
posed  by  excited  mercury  atoms.  The  decomposition 
products  of  ammonia  show  an  excess  of  hydrogen 
over  the  stoieheiometric  proportions;  a  provisional 
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mechanism  is  suggested.  Leifson’s  absorption  band 
for  ammonia  at  2260  A.  (A.,  1926,  991)  is  resolved  into 
two  bands  at  2266 — 2262  A.  and  at  2262—2259  A.; 
the  next  band  begins  at  2254  A.  Excited  mercury 
atoms  decompose  formic  acid  in  two  ways  :  H-C02H 
— >H,0+C0  and  H-CO.,11 — ^H2+C02. 

S.  K  Tweedy. 

Photochemical  decomposition  of  hydrogen 
peroxide  solutions.  F.  O.  Rice  and  M.  L.  Kil¬ 
patrick  (J.  Physical  Chem.,  1927,  31,  1507—1510).— 
Solutions  of  hydrogen  peroxide  in  dust-containing 
and  dust-free  water  decompose  at  different  rates, 
the  rate  of  decomposition  being  approximately 
proportional  to  the  dust  content.  Removal  of  dust 
reduced  the  rate  to  1/18  of  that  of  the  control  solutions, 
indicating  that  the  deviation  of  this  reaction  from 
the  law  of  photochemical  equivalence  is  much  less  than 
the  results  of  Henri  and  Wurmser  (A.,  1913,  ii,  819), 
and  of  Kornfeld  (A.,  1921,  ii,  670)  appear  to  show. 
Previous  melting  of  the  apparatus  used  greatly 
reduces  the  number  of  distillations  required  to  produce 
dust-free  water  by  the  method  of  Martin  (A.,  1922,  ii, 
335).  L.  S.  Theobald. 

Photochemical  studies.  V.  Photochemical 
decomposition  of  ammonia  by  relatively  short 
wave-lengths.  L.  S.  Kassel  and  W.  A.  Noyes, 
jun.  (J.  Amer.  Chem.  Soc.,  1927,  49,  2495—2503; 
cf.  Noyes  and  Kouperman,  A.,  1923,  ii,  527). — The 
above  reaction  was  investigated  between  190  and 
160  mjji,  the  light  intensity  being  measured  by  stream¬ 
ing  oxygen  through  the  reaction  vessel  and  deter¬ 
mining  the  amount  of  ozone  produced  by  a  special 
colorimetric  method.  On  the  assumption  that  two 
molecules  of  ozone  are  produced  from  oxygen  for 
each  quantum  absorbed  (cf.  Warburg,  Sitzungsber. 
Preuss.  AJkad,  Wiss.,  1914,  872;  1915,  230)  it  is 
found  that  1-4  quanta  are  absorbed  per  molecule  of 
ammonia  (cf.  Kuhn,  A.,  1926,  920).  A  satisfactory 
mechanism  cannot  be  suggested,  although  the  con¬ 
sideration  of  thermal  data  indicates  which  reactions 
might  be  possible.  S.  K,  Tweedy. 

Photochemical  formation  of  carbonyl  chloride. 

I.  M.  Bodenstein  [with  Butefisch,  Kahle, 
Sussenguth,  E.  Heisenberg,  and  Harteck]  (Z. 
physikal.  Chem.,  1927, 130,  422—448;  cf.  Bodenstein 
and  Plant,  A.,  1925,  ii,  135). — The  photochemical 
combination  of  chlorine  and  carbon  monoxide  has 
been  investigated  from  the  ordinary  temperature  up 
to  300°.  At  the  ordinary  temperature,  it  takes 
place  according  to  the  equation  dfCOCy 
kW[Cl2][CO]i  (1),  with  a  yield  of  the  order  of  magni¬ 
tude  of  3000  mols.  per  quantum.  The  reaction  is 
retarded  by  the  presence  of  oxygen,  which  appears  to 
be  sensitised  by  the  illuminated  chlorine.  In  this 
case,  the  principal  reaction  is  the  formation  of  carbon 
dioxide.  The  reaction  (1)  takes  place  more  slowly 
with  rising  temperature,  until  at  about  260°  it  is 
completely  replaced  by  another,  which  follows  the 
law  +d[GOCy/d£=fc/A1*.[Cl2][CO].  The  presence  of 
oxygen  has  now  no  retarding  effect,  and  does  not  lead 
to  the  formation  of  carbon  dioxide.  The  same 
reaction  probably  occurs  at  the  ordinary  temperature 
in  place  of  reaction  (1)  if  the  gases  are  thoroughly 
dried.  A,  scheme  is  suggested  for  reaction  (i),  by 


means  of  which  the  absolute  reaction  velocities  can  be 
calculated  from  the  data  for  the  dark  reaction  ( loc . 
cit.).  The  suggested  explanation  is  modified  to 
bring  it  into  line  with  the  work  of  Franck  (A.,  1925, 
ii,  1077)  and  others  on  the  connexion  between  light 
absorption  and  the  dissociation  of  the  chlorine 
molecule.  L.  L.  Bircumshaw. 

Similarities  in  the  darkening  of  photographic 
plates  at  various  exposures.  E.  F.  M.  van  der 
Held  and  B.  Baars  (Z.  Physilc,  1927,  45,  364 — 
368). — From  experiments  on  the  relative  darkening 
of  photographic  plates  as  a  function  of  the  time  of 
exposure  it  is  shown  that  a  constant  darkening 
coefficient  is  obtained  for  Ilford  rapid  chromatic  and 
special  rapid  plates  for  exposures  in  the  range  1  : 1000 
if  "  rodinal  ”  (1  :  20)  be  used  as  developer. 

R.  W.  Lunt. 

Decomposition  of  silver  bromide  per  quantum 
of  X-radiation.  J.  Eggert  and  W.  Noddaok  (Z. 
Physilc,  1927,  44,  155). — The  authors  indicate  minor 
corrections  to  their  recent  paper  (this  vol.,  841) 
necessitated  by  the  more  accurate  data  of  Rump 
(this  vol.,  706)  on  the  energy  density  of  X-rays 
produced  by  a  tube  working  under  specified  con¬ 
ditions.  R.  W.  Lunt. 

Mechanism  of  formation  of  the  latent  photo¬ 
graphic  image.  A.  P.  F.  Tr:ivelli  (Nature,  1927, 
120,  728). — It  appears  that  high-sensitivity  photo¬ 
graphic  materials  contain  the  system  silver,  silver 
halido,  silver  sulphide,  in  which  the  silver  and  silver 
sulphide  are  in  contact,  representing  a  photo-electric 
cell  of  the  Becquerel  type.  In  light,  the  P.D.  between 
the  electrodes  increases,  the  conductivity  of  the  silver 
halide  increases,  and  an  electric  current  flows  in  the 
system.  Electrolysis  of  the  silver  halide  results,  the 
cations  moving  towards  the  cathode,  and  the  anions 
losing  their  charge  and  remaining  in  the  crystal- 
substance.  A.  A.  Eldridge. 

Decomposition  of  hydrogen  peroxide  and  the 
mechanism  of  latent  photographic  image  intensi¬ 
fication.  E.  P.  Wightman  and  R.  F.  Quirk 
(Science,  1927,  66,  92). — It  is  considered  that  when 
the  photographic  plate  is  treated  with  an  acid  hydrogen 
peroxide  solution,  the  trace  of  bromide  formed  from 
the  soluble  bromide  in  the  plate  attacks  the  silver 
sulphide  of  tho  sensitivity  or  latent  image  speck 
(where  it  has  not  all  been  converted  into  silver 
during  exposure  to  light)  and  thus  renders  the  grain 
developable.  A.  A.  Eldridge. 

Photo-hromination  of  ci/clohexane.  B,  J. 
Wood  and  E.  K.  Rideal  (J.C.S.,  1927,  2466—2477). 
— -The  photo-bromination  of  cyclohexane  in  the 
presence  of  radiation  of  wave-length  5460  A.  has  been 
investigated  at  30°.  The  thermal  and  photochemical 
reactions  both  conform  to  the  uni  molecular  law,  and 
the  latter  has  no  temperature  coefficient  between  30° 
and  40°.  The  velocity  of  the  photo-reaction  is  pro¬ 
portional  to  the  light-intensity,  independent  of  tho 
cyclohexane  concentration,  and  reduced  by  the 
presence  of  oxygen.  The  inhibition  by  oxygen  is 
independent  of  the  pressure  of  cyclohexane. 

It  is  concluded  that  the  primary  photoactive  con¬ 
stituents  are  excited  bromine  molecules,  and  the 
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mechanism  of  the  reaotion  is  discussed  (cf.  Pusch,  A., 
1919,  ii,  208;  Noddack,  A.,  1921,  ii,  668). 

C.  W.'Gibby. 

Reaction  of  sodium  cliloride  if  added  to  a 
solution  of  litmus  and  mercuric  cliloride. 
W.  0.  Moor  (J.  Amer.  Chem.  Soc.,  1927,  49,  2355— 
2357). — The  addition  of  4 — 5  drops  of  2%  aqueous 
mercuric  chloride  solution  causes  neutral,  violet  litmus 
solution  to  become  reddish;  on  subsequent  addition 
of  1  c.c.  (excess)  of  saturated  (neutral)  sodium  chloride 
solution,  the  mixture  turns  blue,  but  regains  its 
original  violet  colour  after  a  few  seconds.  The 
formation  of  the  neutral  salt,  IIgCl2 > N aCl, H2 0 ,  fails 
to  explain  this  reaction,  which  occurs  only  when  the 
litmus  and  mercuric  chloride  come  into  contact  first. 
The  addition  of  zinc  sulphate  to  blue  litmus  solution 
gives  a  solution  of  the  same  violet  colour  as  neutral 
tincture  of  litmus.  S.  Iv.  Tweedy. 

Decomposition  pressure  of  cupric  meta¬ 
borate.  N,  Parravano  and  G.  Malquori  (Z. 
physikal.  Chem.,  1927,  130,  167 — 169). — Copper 
metaborato  glass  changes  colour  from  blue  to  yellow¬ 
ish-red  at  800 — 900°;  this  is  attributed  to  its  con¬ 
version  into  cuprous  salt,  boric  anhydride,  and  oxygen. 
Copper  oxide  does  not  appreciably  lose  oxygen  under 
these  conditions.  A  curve  was  obtained  showing  the 
logarithm  of  the  oxygen  tension  as  a  function  of 
temperature  for  the  metaborate  prepared  by  two 
processes.  The  (linear)  curve  differs  from  that  for 
copper  oxido.  It  is  calculated  that  the  affinity  for 
oxygen  at  the  atmospheric  pressure  is  9027  g.-cal.  for 
the  oxide  and  1159  g.-cal.  for  the  metaborato. 

A.  A.  Eldridge. 

Triple  iodides  of  rubidium  and  gold  with 
other  metals.  E.  S.  Btjrkser,  S.  G.  Rublov,  and 
A.  M.  Scharnovsky  (Z.  anorg.  Chem.,  1927,  167, 
87 — 96).— Triple  iodides  containing  gold,  rubidium, 
and  zinc,  copper,  silver,  mercury,  or  cadmium  have 
been  prepared  by  adding  rubidium  iodide  and  the 
iodide  of  the  third  metal  to  a  solution  prepared  by 
dissolving  gold  in  aqueous  hydriodic  acid  containing 
free  iodine  and  other  as  a  catalyst.  Simple  formulae 
for  the  complex  salts  are  obtained  only  on  the  assump¬ 
tion  that  both  aurous  and  auric  iodides  are  present 
in  the  moleoule.  The  silver,  cuprous,  zinc,  and 
cadmium  salts  have  the  general  formula  4RbI,MI 
(or  Mfl.glbAu^,.,  and,  with  the  exception  of  the  silver 
salt,  which  is  black,form  non-hygroscopic  crystals  with 
a  golden  lustre.  The  crystals  break  up  under  the 
action  of  water,  and  the  dry  salts  begin  to  decompose 
with  evolution  of  iodine  vapour  at  170 — 190°.  Zinc, 
cadmium,  mercury,  and  thallium  form  a  series  of  bluish 
crystalline  salts,  having  the  formula} 
l6RbI,9ZnL,4AuI,2AuI3 ;  8RbI,2CdI2,AuI,3AuI3 ; 
9RbI,4HgL,2AuI,AuI3 ;  RbTlI4,RbAuI,. 

H.  E.  Gillbe. 

Silver  subfluoride.  A.  Hettich  (Z,  anorg. 
Chem.,  1927,  167,  67— 74).— Electrolysis  of  concen¬ 
trated  silver  fluoride  solutions  yields  at  the  cathode 
with  high  current  density  pure  silver,  whereas  at  low 
ourrent  density  pure  silver  subfiuoride  is  obtained. 
X-Ray  investigation  of  the  product  shows  it  to  con¬ 
tain  neither  silver  nor  silver  fluoride.  The  crystals 
are  decomposed  by  water  into  silver  and  silver  fluoride. 


but  are  unattached  by  concentrated  silver  fluoride 
solutions.  When  heated,  silver  subfluoride  decom¬ 
poses,  even  in  total  absence  of  water,  leaving  pure 
silver;  this  reaction,  therefore,  furnishes  a  basis  for 
the  chemical  preparation  of  fluorine.  The  sub¬ 
fluoride  crystals,  d  8-57,  conduct  electricity,  and  in 
contact  with  a  silver  wire  act  as  rectifiers. 

H,  P.  Gillbe. 

Silver  sulphate-carbon  monoxide.  W.  Man- 
chot  and  J.  Konig  (Ber,,  1927,  60,  [B],  2183 — 2185 ; 
cf.  A.,  1924,  ii,  609). — The  absorption  of  carbon 
monoxide  by  silver  sulphate  dissolved  in  sulphuric 
acid  increases  with  increasing  sulphur  trioxide  con¬ 
tent  of  the  solution,  with  fall  of  temperature  and 
increase  of  pressure  of  the  gas,  approximating  to  but 
never  exceeding  that  required  for  the  formation  of 
the  compound,  Ag2S04,C0,  H.  Wren. 

Purification  of  beryllia.  E.  Chauvenet  and  E. 
Dtjchemin  (Compt.  rend.,  1927,  185,  716—717).— 
The  powdered  beryllium  oxide  is  placed  between  two 
perforated  plates  in  a  silica  tube  and  heated  in  a 
current  of  carbonyl  chloride  at  450°  for  1 — 2  hrs. 
This  removes  the  volatile  chlorides  of  iron  and  alum¬ 
inium  ;  treatment  of  the  residue  with  water  dissolves 
the  calcium  chloride  and  any  beryllium  chloride 
present,  leaving  80 — 85%  of  the  original  sample  as 
pure  beryllium  oxide.  B.  W.  Anderson. 

Action  of  calcium,  magnesium,  and  aluminium 
on  beryllia.  C.  Matignon  and  (Mlee.)  G.  Marchal 
(Compt.  rend.,  1927,  185,  812 — 814;  cf.  this  vol., 
430). — Well-calcined  beryllia  may  be  reduced  to  the 
metal  when  heated  either  with  an  excess  of  lime  (at 
about  800°),  magnesia  (at  675 — 690°  for  3 — 6  hrs.), 
or  with  alumina  (at  1270°  for  4  hrs.  in  a  vacuum). 
The  yields  obtained  were  30 — 33%,  14%,  and  0-8%, 
respectively.  With  lime  or  magnesia  these  yields 
could  be  increased  by  promoting  more  intimate  con¬ 
tact  between  the  reagents  (e,g.,  by  means  of  a  flux), 
but  with  alumina  the  small  quantity  of  metal  corre¬ 
sponds  with  the  formation  of  an  alloy  of  low  beryllium 
content.  The  reduced  beryllium  was  separated  from 
the  mixture  by  means  of  dilute  hydrochloric  acid,  in 
which  well-calcined  beryllia  is  insoluble. 

J.  Grant. 

Chemical  equivalence  of  carbon  monoxide  and 
nitric  oxide.  W.  Manchot  and  W.  Pelaum  (Ber., 
1927,  60,  [ii],  2180 — 2182). — Mutual  replaceability  of 
carbon  monoxide  and  nitric  oxide  is  exhibited  when 
nitric  oxide,  alone  or  in  the  presence  of  methyl  alcohol 
vapour,  is  passed  over  the  substance  RhCI2,RhO,3CO 
whoreby  the  compound  RhCL,,RhO,3MO  is  produced. 
The  reverso  change  is  readily  effected  at  130 — 140°. 
The  carbonyl  and  nitrosyl  groups  in  these  compounds 
appear  to  he  attached  to  the  metallic  atom  fay  sub¬ 
sidiary  valencies.  H,  Wren. 

Interaction  between  sodium  metasilicate  and 
salts  soluble  in  water.  P.  N.  Grtgorjev  (Z.  anorg 
Chem.,  1927, 167,  137 — 144). — Three  groups  of  water- 
soluble  salts  are  recognised,  in  regard  to  their  reactions 
with  sodium  metasilieate  solution.  (1)  Solutions  of 
the  alkali  metals  precipitate  silica,  the  action  being 
purely  one  of  coagulation.  (2)  Calcium,  strontium, 
and  barium  salts  precipitate  completely  the  corre¬ 
sponding  metasilicate,  but  on  washing  the  precipitate 
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hydrolysis  takes  place.  (3)  Salts  of  more  weakly  basic 
metals  requiro  for  neutralisation  of  their  acid  reaction 
more  silicate  solution  than  is  theoretically  necessary. 
At  moderately  high  temperatures  and  pressures  the 
reaction  is  quantitative,  e.g.,  for  aluminium  sulphate 
at  215°  and  22  atm.  pressure  the  reaction  is  expressed 
by  the  equation:  Al2(S04)3+3Na20,2Si02=3Na2S04-|- 
AI203,3(2Si02).  H.  F.  Gellbe. 

Germanium.  XXII.  Dihalides  of  german¬ 
ium.  F,  M.  Brewer  and  L.  M.  Dennis  (J.  Physical 
Chem.,  1927,  31,  1526— 1538).— The  continued 

fractionation  of  the  mixture  of  germanobromoform 
and  germanium  tetrabromide,  produced  by  the  action 
of  hydrogen  bromide  on  germanium,  yields  germanium 
dibromide.  Reduction  of  the  mixture  by  zinc,  under 
special  conditions,  is  more  effective  and  gives  a 
colourless,  crystalline  solid  which  decomposes  when 
heated,  presumably  according  to  the  equation 
2GeBr2=  Ge + GeBr4.  The  dibromide  is  insoluble  in 
hydrocarbons,  but  is  soluble  in  alcohol  and  acetone  : 
it  is  hydrolysed  by  water  to  yellow,  hydrated  german- 
ous  hydroxide.  Bromine  is  absorbed,  but  not  vigor¬ 
ously,  forming  the  tetrabromide.  Germanobromo¬ 
form  (m.  p.  —24°  approx.)  results  from  the  action  of 
hydrogen  bromide  on  this  product.  Germanium 
di-iodide  (cf.  Dennis  and  Hance,  A.,  1923,  ii,  172)  is 
prepared  by  the  action  of  concentrated  hydriodic  acid 
on  an  excess  of  a  mixture  of  hydrated  mono-  and 
di-oxides  of  germanium  below  40°.  The  yellow  solid 
obtained  is  crystallographically  similar  to  lead  iodide ; 
it  is  insoluble  in  hydrocarbons,  slightly  soluble  in 
chloroform  and  in  carbon  tetrachloride,  and  it  can  be 
recrystallised  from  hydriodic  acid.  Solutions  in  dilute 
acids  and  in  -water  possess  reducing  properties.  Expo¬ 
sure  to  air  results  in  slow  hydrolysis  to  the  dioxide, 
and  on  heating  in  air,  oxidation  to  the  dioxide  and 
tetraiodide  occurs  rapidly  at  210°;  in  a  vacuum, 
germanium  and  germanium  tetraiodide  are  formed. 
Attempts  to  prepare  the  dichloride  by  the  reduction 
of  the  tetrachloride  with  various  metals  and  amal¬ 
gams,  and  by  the  removal  of  hydrogen  chloride  from 
germanochlorof or m ,  failed.  L.  S.  Theobald. 

Combinations  of  zirconium  oxychloride  with 

the  alkali  chlorides.  E.  Chatjvenet  and  E. 
Dttchemin  (Compt.  rend.,  1927,  185,  774 — 776). — 
Determinations  of  the  heats  of  mixture  of  equimole- 
cular  solutions  (A.,  1920,  ii,  757)  indicate  the  existence 
in  solution  of  the  compounds  7ZrOCl2,5NH4Cl, 
ZrOCl2,RbCl,  and  8ZrOCl2,5CsCl.  The  correspond¬ 
ing  compounds  of  lithium,  sodium,  and  potassium  do 
not  exist,  and  the  ccesium  compound  only  could  be 
isolated.  A  solution  of  the  mixed  salts,  evaporated 
slowly,  yielded  large  crystals  containing  64  mols.  of 
water,  of  which  53  were  lost  at  80°  and  the  remainder 
at  100°.  J.  Grant. 

Reaction  of  active  nitrogen.  P.  Jollbois  and 
H.  Lefebvre  (Compt.  rend.,  1927,  185,  853 — 855). — 
The  decomposition  by  a  powerful  electric  discharge 
of  carbon  monoxide  into  carbon  dioxide  and  carbon 
at  low  pressures  (about  4 — 5  mm.  of  mercury)  is 
increased  seven-fold  by  the  addition  of  a  large  excess 
of  pure  nitrogen.  This  phenomenon,  Rayleigh’s 
experiments  with  nitrogen  dioxide,  and  the  formation 
of  ammonia  in  the  electric  arc  may  be  explained  by 


the  catalytic  properties  of  nitrogen  passing  from  the 
active  to  the  normal  state.  J.  Grant. 

Preparation  of  hypophosphoric  acid.  M. 
Steter  (Rcc.  trav.  chim.,  1927,  46,  588 — 589). — 
When  5  g.  of  red  phosphorus  are  warmed  with  1  litre 
of  10%  filtered  bleaching-powder  solution,  only  1-8  g. 
of  phosphorus  remains  unoxidised.  On  filtering  and 
nearly  neutralising  the  solution  with  solid  sodium 
carbonate  crystals,  calcium  hypophosphate  is  precipit¬ 
ated,  and  is  dried  at  the  pump.  It  is  dissolved  in 
the  least  possible  quantity  of  dilute  sulphuric  acid, 
and  on  keeping,  calcium  sulphate  is  precipitated,  leav¬ 
ing  a  solution  of  the  hypophosphoric  acid  in  sulphuric 
acid.  This  solution,  which  can  be  used  directly  for 
the  thorium  test,  remains  stable  for  years.  The 
residual  phosphorus  appears  to  contain  a  new  allo- 
tropic  modification.  S.  J.  Gregg. 

Tetraphosphorus  di-iodide  triselenide.  J.  Mai 
(Ber.,  1927,  60,  [B],  2222 — 2223). — Tetraphosphorus 
di-iodide  triselenide,  P4I2Se3,  m.  p.  154 — 155°  when 
rapidly  heated,  is  prepared  by  the  addition  of  iodine 
to  a  solution  of  phosphorus  selenide  in  carbon  disulph¬ 
ide.  The  isolation  of  phosphorus  sulphide  selenide  is 
mentioned.  H.  Wren. 

Formation  of  complexes  by  the  arsenate  anion. 
A.  Rosenheim  and  S.  Tiion  (Z.  anorg.  Chem.,  1927, 
167,  1 — 20). — Isotherms  at  0°  of  the  system  Na20- 
As205-H20  do  not  indicate  the  existence  of  complex 
arsenate  anions.  In  acid  and  neutral  solutions  there 
exist  the  compounds  As205,4H20,  NaH2As04,H2G, 
and  Na2HAs04,12H20.  The  solubility  curve  of 
disodium  hydrogen  arsenate  has  been  determined 
between  0°  and  34°;  the  transition  of  the  dodeca- 
hydrate  to  the  heptahydrate  occurs  at  22°.  In 
presence  of  alkali  hydroxides  arsenic  pentoxide  forms 
with  the  hydroxides  of  aluminium  and  tervalent  iron 
and  chromium  complex  metalloarsenates  analogous 
to  the  ferriphosphates ;  the  structure  of  these  com¬ 
pounds  is  discussed  on  the  assumption  of  a  co-ordin¬ 
ation  number  of  two  for  the  anion  HAs04".  The 
following  ferriar senates,  aluminiar senates,  and  chromi - 
arsenates  are  described :  NaH2[Fe(As04)2],H20, 

KH2[Fe(As04)2],  Ba3HG[Fe(As04)3]2, 
NaH2[Al(AsO4)2],0-5H.O,  BaH4[Al(As04)3],H20, 

N aH2[Cr ( As 04 )2] , H2 O ,  KH5[Cr(As04)3],7  and  12H,0. 
The  corresponding  bismuth,  cobaltic,  thallic,  and  lan¬ 
thanum  compounds  are  not  formed  under  the  same 
conditions.  Tripyrogallolarsenates  of  ammonium 
(3H20),  barium  (12H20),  pyridine, 
(C5H5N)H[As{02CgH3-0H)3],H20,  cinchonine,  and 
strychnine  (2H20)  have  been  prepared,  and  are 
analogous  to  the  tripyrocatecholarsenates  ( mercury 
salt).  H.  F.  Gillbe. 

Active  form  of  oxygen.  F.  R.  Bichowsky  and 
L.  C.  Copeland  (Nature,  1927,  120,  729). — An  active 
form  of  oxygen,  presumably  monatomic,  is  produced 
when  oxygen,  saturated  with  water  vapour,  is  passed 
through  a  discharge  tube.  A.  A.  Eldridge. 

Stable  and  unstable  molybdenum  blues. 
Analytical  applications  to  the  determination  of 
phosphoric  and  arsenic  ions.  G.  Deniges  (Compt. 
rend.,  1927,  185,  777- — 779). — True  molybdenum  blue 
(Mo02,4Mo03)  is  stable  towards  heat  and  dilution, 
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and  is  precipitated  by  ether.  Other  types  may  be 
stable  but  ether-soluble  (this  vol.,  433)  or  unstable 
and  ether-insoluble,  and  of  unknown  structure. 
Various  methods  of  preparation  of  each  type  are 
described.  The  true  molybdenum  blue  may  be  used 
as  follows  for  the  rapid  determination  of  phosphate 
and  arsenate  ions.  The  reagent,  which  is  stable  for 
a  week,  is  a  solution  of  sulphomolybdic  acid  (a  10% 
solution  of  ammonium  molybdate  with  an  equal 
volume  of  concentrated  sulphuric  acid)  diluted  four¬ 
fold,  and  reduced  for  1  hr.  by  means  of  copper  turn¬ 
ings.  Five  c.c.  of  the  solution  under  investigation 
are  boiled  with  0-2  c.c.  of  reagent  for  5  sec.,  allowed 
to  cool,  and  after  10  min.  the  blue  colour  is  compared 
with  that  of  a  standard  generated  under  the  same 
conditions.  An  appreciable  colour  is  produced  with 
0-15  mg.  of  the  ions  per  litre.  J.  Grant. 

Systematic  doctrine  of  affinity.  XLV.  In¬ 
crease  in  reactivity  through  lattice  distension, 
and  ammines  of  the  fluorides.  W.  Biltz  and  E. 
Rahlfs  (Z.  anorg.  Chem.,  1927,  166,  351 — 376; 
cf.  this  vol.,  1143). — By  tensimetric  measurements, 
evidence  has  been  obtained  of  the  addition  of  the 
following  numbers  of  molecules  of  ammonia  to 
anhydrous  fluorides  :  antimonious  fluoride,  6,  4,  3,  1 ; 
mercuric  fluoride,  5,  4,  2 ;  cupric  fluoride  (dihydrate), 
5 ;  beryllium  fluoride,  1 ;  silver  fluoride,  1  (an  amine  ?). 
Certain  other  fluorides  do  not  react  in  the  anhydrous 
state,  but  their  hydrates  may'  be  reactive,  part  of  the 
water  being  replaced  by  ammonia.  In  these  cases, 
it  is  probable  that  the  reduction  in  lattice  energy 
consequent  on  the  distension  of  the  lattice  produced 
by  the  water  molecules  is  responsible  for  the  reactivity. 
The  existence  of  the  following  compounds  obtained 
in  this  way  has  been  detected ;  silver  fluoride  mono- 
hydrate  with  2  mols.  of  ammonia;  zinc  fluoride 
dihydrate  with  3,  and  4  mols.  of  ammonia;  mono- 
hydrate3  of  manganous,  ferrous,  cobaltous,  and  nickel 
fluorides,  each  with  J,  1,  and  5  mols.  of  ammonia; 
aluminium  fluoride  dihydrate  with  2  mols.  of  ammonia. 
The  volume  of  the  fluorine  atoms  in  the  pure  anhydrous 
fluorides  is,  in  general,  much  less  than  the  zero  volume, 
but  is  very  variable,  whilst  in  the  hydrated  salts 
the  volume  of  the  water  molecules  is  nearly  equal  to 
the  zero  volume.  In  the  ammines,  the  volume  of  the 
ammonia  molecules  approximates  to  the  zero  volume. 

R.  Cuthill. 

Formation  of  aquopentacyano-iron  salts  in 
aqueous  solutions  of  hexacyano-iron  complexes 
and  the  successive  dissociation  of  the  latter.  S. 
Ii-MORi  (Z.  anorg.  Chem.,  1927,  167,  145 — 172). — 
Aqueous  solutions  of  ferro-  and  ferri- cyanides  are 
gradually  converted  by  light,  heat,  or  excess  of 
hydrogen  ions  into  the  corresponding  aquopenta- 
cyano-compounds.  The  first  stage  in  the  dissociation 
of  the  ferro-  and  ferri-cyanide  ions  results  in  the 
formation  of  pentacyano-iron  ions.  The  reputed 
existence  of  the  isomeric  jB-ferro-  and  ferri-cyanides 
is  ascribed  to  the  influence  of  aquopentacyano-iron 
compounds,  formed  by  dissociation,  on  the  crystal 
form  of  the  salt.  H.  F.  Gillbe. 

Univalent  iron,  cobalt,  and  nickel.  II.  W. 
Maxchot  and  F.  Kaess  (Ber.,  1927,  60,  [B],  2175 — 
2180;  cf.  this  vol..  33). — The  compound  Ni(NO)-SEt 


may  be  prepared  by  adding  an  aqueous  solution  of 
potassium  hydroxide  to  aqueous  nickel  acetate  in  an 
atmosphere  of  nitric  oxide  followed  by  introduction 
of  ethyl  mercaptan  and  agitation  of  the  mixture  with 
nitric  oxide  until  the  gas  is  no  longer  absorbed  or, 
preferably,  by  passing  nitric  oxide  over  nickelous 
mercaptide  at  the  ordinary  temperature.  Under  the 
latter  conditions,  nitrosylethylmercaptide  (cf.  Lecher 
and  Siefken,  A.,  1926,  819)  is  also  readily  isolated; 
this  can  also  be  obtained  according  to  the  first  pro¬ 
cedure  if  methyl  alcohol  and  potassium  methoxide  are 
substituted  for  water  and  potassium  hydroxide. 
Reduction  of  bivalent  to  univalent  nickel  proceeds 
therefore  according  to  the  scheme  :  Ni(SEt),+2NO= 
NONi-SEt+SEt-NO. 

[With  H.  Schmid.] — These  observations  suggest 
that  the  action  between  potassium  thiosulphate,  nitric 
oxide,  and  nickel  chloride  (this  vol.,  34)  may  be  re¬ 
presented  by  the  equations :  NiCL-f- 3K2S20.. + 2N O  = 
2KCl+N0-S-S03K-fNi(N0)-S*S03K,K2S203  and 
2N0,S-S03K=2N0+K2S406.  This  view  is  supported 
by  the  detection  of  potassium  tetrathionate  in  45 — 
50  %  yield  in  the  mother-liquors  from  the  precipitate 
of  the  nickel  salt.  H.  Wren. 

Cobaltic  fluoride  hydrate.  E.  Birk  (Z.  anorg. 
Chem.,  1927,  166,  284 — 289). — Cobaltic  fluoride  pre¬ 
pared  by  Barbieri  and  Calzolari’s  method  (A.,  1905, 
ii,  393)  is  not  the  anhydrous  salt,  but  a  hydrate, 
Co2F6,7H20.  It  takes  up  ammonia  at  70 — 80°  with 
loss  of  water,  luteo-  and  purpureo-fluoridos  probably 
being  formed.  The  X-ray  diagram  closely  resembles 
those  of  the  bimolecular  types  of  chromic  fluoride 
hydrates  (Werner  and  Costachescu,  A.,  1909,  ii,  51), 
but  it  is  not  possible  to  decide  with  which  type 
the  structure  actually  corresponds.  By  addition  of 
alcohol  to  a  very  concentrated  solution  of  chromic 
fluoride,  a  pentahydrate,  CrF3,5H20,  may  be  pre¬ 
pared.  R.  Cuthill. 

Ruthenium.  X.  “  Isomeric  "  chlorides. 
J.  L.  Howe  (J.  Amer.  Chem.  Soc.,  1927,  49,  2381 — 
2393). — The  reduction  of  potassium  hexachloro- 
ruthenate  and  of  Claus’  potassium  pcntacbloro- 
ruthenite  with  stannous  chloride  yields  in  each  case 
“  aquo  ’’-pentachlororuthenite,  K2RuCI5,  showing 
that  the  valency  of  ruthenium  in  each  of  the  com¬ 
pounds  is'  four.  Claus’  compound  is  now  proved  to 
be  KjRuCl-OH,  as  originally  suggested  by  Charonnat 
(A.,  1925,  ii,  586).  The  hydrated  oxide  usually 
considered  to  be  Ru203,a;H20  is  thus,  in  all  probability, 
really  Ru02,a.-H20,  since  its  solution  always  yields 
H2RuCl5OH.  The  “  aquo  ”  salts  are  the  ordinary 
series  M2RuC15,H20.  In  all  these  salts  the  co¬ 
ordination  numbor  of  ruthenium  is  six.  Claus’  view 
that  the  bluo  solution  of  reduced  ruthenium  contains 
bivalent  metal  is  confirmed.  S.  K.  Tweedy. 

Complex  salts  of  iridium  containing  hydrazine. 
L.  A.  Tschtjgaev  (Ann.  inst.  platine,  1926,  No.  4, 
52 — 54). — When  heated  in  aqueous  solution,  hydr¬ 
azine  hydrochloride  and  potassium  chloroiridate  yield 
the  compound  [Ir(N2H5)CI5]H,  which,  with  tetram- 
minoplatinous  chloride  or  caesium  chloride  yields, 
respectively,  the  compounds  [Ir(N2H5)Cl5]2[Pt4NH3] 
and  [Ir(N2Hs)Cl5]Cs.  Chemical  Abstracts. 
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Pentammine  compounds  of  quadrivalent 
platinum.  L,  A.  Tschugaev  (Ann.  insfc.  platine, 
1926,  No.  4,  1 — -36). — Compounds  of  the  type 
[5NH3PtX]Y3  have  been  obtained  from  ammonium 
chloroplatinate  and  anhydrous  ammonia ;  interaction 
in  aqueous  solution  takes  place  in  the  presence  of 
ammonium  carbonate  or  a  soluble  phosphate.  Hydr- 
oxypcntammine  salts  are  formed  by  the  interaction 
of  alkali  with  chloropentammino  salts.  Evidence  is 
adduced  for  the  existence  of  the  ion  [Pt,5NH3,Cl]"\ 
The  compounds  [5NH3PtCl]ClS04  and 
[5NH3PtCl]ClPtCl6,2Ii20  are  described.  Reduction 
with  zinc  and  dilute  hydrochloric  acid  yields  salts  of 
bivalent  platinum  with  the  loss  of  1  mol.  of  ammonia. 
Soluble  salts  of  the  type  [5NH3PtCl]X3  with  potass¬ 
ium  iodide  form  the  compound  [INHgPtyig.  Bromo- 
peniammineplatinic  salts,  [5NH3PtBr]X3,  have  been 
obtained.  Chemical  Abstracts. 


Mononitrites  of  bivalent  platinum.  I.  I.  I. 
Tsohernyaev  (Ann.  inst.  platine,  1926,  Ho.  4,  243 — 
275).— Tiie  base  [Pt(NH30)4](OH)2  gives  with  10% 
hydrobromic  acid  the  iraws-compound 
[PtBr2(NH30)2],2H20,  whereas  boiling  .hydrobromic 
acid  (d  1-52)  yields  the  compound  (NH30)2PtBr5. 
cis-  and  trans-Dihydroxylaminoplatinous  nitrite,  and 
the  oxalate  (yielding  with  water  or  sulphuric  acid  the 
compound  [Pt(NH30)4][Pt(C204)2]  and  with  hydro¬ 
chloric  acid  the  compound  [Pt(NH30)4][PtCl4]),  to¬ 
gether  with  the  compounds  I  (from  cis-dihydroxyl- 
aminoplatinous  nitrite  and  ammonia)  and  II  (from 
(rotis-dihydroxylaminoplatinous  nitrite  and  ammonia) , 
were  obtained. 


(I-) 


NH30P.^NH201  TNH,  pf^NH,01 
mt\  Pt<N02  J  LNH'0Pt<N02  J (n0) 


The  compound  II  with  hydrochloric  acid  gives  trans- 
[Pt(NH3Q)?NQ,,NH3]Cl  ( chloroplatinite ).  The  com¬ 
pound  I  with  Hot  hydrochloric  acid  gives  III,  which 
with  water  yields  the  compound 
[Pt(NH30)(NH3)(N02)(0H)],  and  on  crystallisation 
from  pyridine  gives  IV,  which  is  undecomposed  by 
acids : — • 


Cl 


NH30 


>,Pt-  P—3 


NHq 
'"SN'Os 
(ill.) 


■C5HsH  pt/N02-| 
NH3  j 

(IV.) 


In  I,  II,  and  IV,  the  acid  properties  of  hydroxyl- 
amine  are  increased  by  proximity  of  the  nitrite 
group.  Iraiw-Diamminoplatinous  nitrite  with  hydr- 
oxylamine  hydrochloride  gives  nitrogen  and  trans- 
diamminoplatinous  chloronitrite,  a  general  method  for 
obtaining  Inms-salts  of  the  form  (A=amine) : 
PtAA'OINO,.  Iran^-Diamminohydroxylaminonitrito- 
platinous  nitrite  gives  a  red  chloroplatinite,  the  free 
base  being  soluble  in  water ;  the  cis-compound  gives 
a  dark  rod  chloroplatinite  (+4H20),  the  free  base 
being  slightly  soluble  in  water.  The  Irons-compound 
[Pt(C5H5N)NH3(N02)2],  with  hydroxylamine,  yields 
compound  V.  The  compound  VI,  with  hydroxylamine, 


■PQ1 

T 


(V.) 


NH2Op  NHs|no  I'C1Npl 
CRH5NPt\N02  JNO*  |_NH3  Pt^MOa  J  (VI- 


affords  hydroxylamineamminopyridinonitrito- 

platinous  chloride;  an  analogue  of  III,  in  which 
ammonia,  is  replaced  by  pyridine,  gives  with 


ammonia  a  yellow  gel  ( chloroplatinite  VII),  whereas 
III  with  pyridine  and  potassium  chloroplatinite 

[lVK&oI*NlI>tcl< (vno 
|Vm'’ 

yield  VIII;  hence  the  four  co-ordinated  groups  are 
uniplanar.  Complex  compounds  arc  produced  by 
interaction  of  hydrazine  sulphate  with  fro?w-diammino- 
platinous  nitrite  and  Irans-hydroxylaminoammino- 
platinous  nitrite.  The  formation  of  the  compounds 
cn  Pt(N02)2  and  [en  Pt(NH3)(N02)]0H  from 
Pt(NH3)2(N02)2  is  recorded;  the  Irons-compound 
[Pt(NH3)2Cl(N02)],  however,  yields  the  compound  IX. 

I"NH3  p.  en  p, 

LNOa-'PtHH3NH3Pl^NOJ 

(IX.)  mtA 

The  ethylenediamine-platinum  ring  is  not  formed 
instantaneously.  An  analogous  dihydroxylamino  - 
derivative  was  prepared. 

The  following  compounds  are  mentioned  : 
cis-[Pt(NHo),(CsH5N)N02]N02  (chloroplatinite), 
trans-  [Pt(N  0„)2(C  6H  BN)  (NH30 )] , 
tro?js-[PtCl(H02),(NH3)(NH30)], 
^ro?is-[Pt(HH3)2(C6HfiH)(N02)]Cl  (chloroplatinite) ; 
[enPt(NH3)(NU2)]PtCl4,  The  author  has  thus  obtained 
the  first  instances  of  isomerides  with  3  and  4  sub¬ 
stituents  linked  to  platinum ;  Werner’s  assumptions 
are  confirmed,  the  stability  of  the  nitro-groups  and 
the  mobility  of  chlorine  are  established,  the  similarity 
of  complexes  to  metals  is  instanced,  and  cases  are 
disclosed  in  which  cycles  are  not  formed  with  ethylene- 
diamine  or  oxalate  groups.  Chemical  Abstracts. 

Complex  sulpho-acids  of  platinum.  L.  A. 
Tschugaev  and  S.  E.  Krasikov  (Ann.  inst.  platine, 
192G,  No.  4,  44 — 47). — By  passing  sulphur  dioxide 
into  a  hot  solution  of  the  compound  [Pt4NH3]Cl,  the 
compound  [Pt,2NH3,Cl,S03]2[Pt4NH3]  is  produced, 
with  transient  formation  of  the  compound 
[Pt4NPP][Pt2NBVSOo)2].  Both  are  trans- com  pounds. 

3  3  2j  Chemicai,  Abstracts. 

Quantitative  spectral  analysis.  J.  Sebor 
(Chem.  Listy,  1927,  21,  415 — 421).— The  points  of 
maximum  and  minimum  absorption  of  light  in  the 
visiblo  spectrum  by  solutions  of  a  number  of  dyes 
vary  according  to  the  concentration  of  tho  dye. 
This  is  proposed  to  bo  used  for  the  determination  of 
such  dyes.  R,  Teuszkowski. 

Calculation  of  gas  analyses.  Brutzkhs  (Compt. 
rend.,  1927, 185,  861 — 863). — In  a  gas  mixture  which 
undergoes  a  chemical  reaction  in  which  the  quantities 
of  the  constituents  are  increased  or  decreased,  deter¬ 
minations  of  the  percentage  composition  before  and 
after  the  reaction  will  not  give  the  amounts  of  the 
changes.  If,  however,  one  of  the  constituents  takes 
no  part  in  tho  reaction,  any  change  in  tho  proportion 
of  it  present  in.  the  mixture  is  duo  only  to  the  change 
in  volume  of  the  latter.  Hence,  by  reducing  the 
quantity  of  each  gas  present  to  the  same  volume  as 
that  of  the  inert  gas,  tho  quantity  remaining  after 
the  operation,  and  hence  the  gain  or  loss,  may  be 
determined  in  each  case.  If  necessary  an  inert  gas 
may  be  added  to  the  mixture.  J.  Grant. 
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Electrolytic  analysis  with,  a  dropping  mercury 
cathode.  J,  Heyrovsky  (Bull.  Soc.  chira.,  1927, 
[iv],  41,  1224— 1241).— A  general  account,  with 
bibliography,  of  the  above  analytical  method  as 
developed  by  the  author,  his  eo-workcrs,  and  others 
(cf.  A.,  192C,  590,  1184,  etc.)  S.  K.  Tweedy. 

Spot  analysis.  N.  A.  Tananaev  (Z.  anal.  Chem., 
1927,  72,  155 — 157). — Polemical,  and  a  claim  for 
partial  priority.  F.  S,  Hawkins.  • 

Microchemical  volumetric  analysis.  I.  II. 
Separation  of  small  quantities  of  barium 
and  calcium,  W.  Geelmann  and  R.  Holtje  (Z. 
anorg.  Chem„  1927,  167,  113—127,  128— 136).— I. 
The  relative  merits  of  various  types  of  burettes  and 
other  apparatus  for  micro-analysis  are  discussed. 
The  accuracy  of  titration  of  chromate  solutions  with 
sodium  thiosulphate,  of  permanganate  with  sodium 
oxalate,  and  of  potassium  hydroxide  with  hydro¬ 
chloric  acid  has  been  determined  at  concentrations 
between  0-1JV  and  0-001JV. 

II.  Quantities  of  calcium  less  than  5  mg.  may  be 
determined  by  precipitation  with  sodium  oxalate 
solution,  addition  of  a  slight  excess  of  0*02AT-potassium 
permanganate  to  the  centrifuged  solution,  and  titration 
with  O-OdY-sodiiim  thiosulphate.  The  direct  deter¬ 
mination,  made  by  dissolving  tho  washed  calcium 
oxalate  in  dilute  sulphuric  acid,  adding  a  slight  excess 
of  permanganate,  and  titrating  with  0-02Ar-sodium 
thiosulphate,  gives  more  accurate  results,  the  error 
when  about  5  mg.  of  calcium  is  present  being  ±0-015 
mg.  Barium,  in  quantities  of  the  order  of  5  mg., 
may  be  determined  with  accuracy  by  precipitation 

itli  an  excess  of  standard  potassium  chromate 
solution  and  titration  of  tho  excess  with  O-OliY- 
sodium  thiosulphate.  Direct  determination  of  the 
barium  chromate  gives  inaccurate  results.  If,  how¬ 
ever,  a  known  portion  (as  much  as  possible)  of  the 
centrifuged  solution  is  withdrawn,  the  remaining 
solution  together  with  the  precipitate  may  bo  treated 
with  hydrochloric  acid  and  potassium  iodide  and 
titrated  with  0-02JV-thiosulphatc  solution,  whereby 
5  mg.  of  barium  may  be  determined  with  an  error 
of  :]  0'0l  mg.  In  tho  portion  of  solution  withdrawn 
calcium  may  be  determined  by  either  of  the  methods 
given  above.  H.  F.  Gillbe. 

Vacuum  flask  for  conductivity  determination 

and  for  conductometric  analysis.  I.  Remesov 
(Biochem.  Z.,  1927,  189,  33 — 38). — A  new  vacuum 
Bask  is  desoribed  and  used  for  the  determination  of 
conductivity  at  constant  temperatures  without  the  use 
of  a  thermostat  and  for  carrying  out  conductometric 
titrations.  P.  W.  Clutterbuck. 

Use  of  mixed  indicators  in  acidimetry  and 
alkalimetry.  I.  M.  Kolthoff  (Biochem,  Z.,  1927, 
189,  26 — -32). — A  series  of  25  mixed  indicators  is 
given  showing  change  of  colour  at  pR  ranging  from 
3-25  to  10-8  and  their  use  is  discussed. 

E.  W.  Clutterbitck. 

Further  buffer  solutions  for  the  alkaline  range. 
I.  M.  Kolthoff  and  J.  J.  Vleeschhopwkr  (Biochem. 

1927,  189,  191—193,  and  Chcm.  Weckblad,  1927, 
24, 526). — Tables  indicate  the  composition  of  solutions 
°f  Pn  9-2 — 11-0  obtained  with  mixtures  of  0-05ilf' 


sodium  hydroxide  with  0-053/ -borax,  of  pa  11-0 — 12-0 
with  mixtures  of  0’lJ/-disodiuin  hydrogen  phosphate 
and  OTiY-sodium  hydroxide,  and  of  pn  6 — 9-2  with 
mixtures  of  OTJf -potassium  dihydrogen  phosphate 

with  0-05ikf-borax.  P.  W,  Cltttterbuck. 

Water  analysis.  W.  R.  Atkin  and  D,  Burton. — 

See  B.,  1927,  830. 

Determination  of  water  in  mixtures  of  benzene 
and  alcohol.  D.  Peters. — See  B.,  1927,  858. 

Adsorption  method  of  titration.  R.  H.  Borsch- 
tein  (J.  Russ.  Phys.  Chem.  Soc.,  1927,  59,  521— 
536). — The  adsorption  method  of  titrating  silver  and 
halogen  ions  in  tho  presence  of  organic  dyes  according 
to  Fajans  is  discussed,  and  the  mechanism  explained 
on  the  theory  of  electrical  adsorption.  The  colloidal 
particles  of  silver  halide  when  once  tho  equivalent 
point  is  passed  adsorb  silver  or  halogen  ions,  depending 
on  which  is  in  excess,  and  form  with  acid  or  basic 
dyes  highly-coloured  complexes,  markedly  different 
from  the  original  dye.  To  give  a  sharp  colour  change, 
the  silver  halide-dye  complex  must  bo  more  soluble 
than  the  silver  halide  itself.  Mixtures  of  halides  can 
be  titrated  by  choosing  a  mixture  of  dyes  of  suitable 
solubility.  Thus  potassium  chloride  and  potassium 
iodide  can  be  determined  with  sodium  fluorescein, 
which  gives  a  change  from  greenish-yellow  to  orange- 
red  with  the  chloride,  and  rose- Bengal,  which  changes 
from  bright  red  to  purple  with  tho  iodide.  The 
accuracy  of  the  method  is  diminished  by  the  coagul¬ 
ation  of  the  silver  halide  sol  near  the  end-point,  and 
the  action  of  such  protective  colloids  as  gelatin 
and  egg-albumin  was  consequently  investigated.  No 
marked  improvement  results,  but  the  concentration 
of  the  protective  colloid  does  not  affect  tho  accuracy, 
so  that  the  method  can  be  employed  in  biochemical 
analysis,  where  small  concentrations  of  halogen  ions 
often  exist  in  the  presence  of  large  amounts  of 
colloidal  proteins.  The  dyes  employed  belonged  to 
the  fluorescein  group  (acid)  and  to  the  rhodamine 
and  triphenylmethane  groups  (basic). 

The  method  can  be  extended  to  the  determination 
of  load  salts  by  moans  of  potassium  ferrocyanide, 
if  mordant  dyes,  such  as  sodium  alizarinsulphonate, 
which  form  brilliantly  coloured  "  lakes  ”  with  tho 
colloidal  lead  complex,  are  used. 

Salts  of  weak  acids  cannot  be  determined,  as  the 
hydroxyl  ions  set  free  through  hydrolysis  destroy  the 
colour  reaction. 

Tho  method,  which  compares  favourably  with  all 
other  existing  methods,  is  being  extended  to  zinc, 
mercury,  and  copper.  M.  Zvegintzov. 

Colorimetric  determination  of  perchlorate  in 
the  presence  of  chlorate.  O.  S.  Fedorova  (J. 

Russ.  Phys.  Chem.  Soc.,  1927,  59,  509— 520).— A 
criticism  and  an  extension  of  Hahn’s  method  (B., 

1926,  404)  of  determining  perchlorates  directly  in  the 
presence  of  chlorates  by  means  of  methylene-blue. 

Solutions  of  perchlorates  (more  concentrated  than 
0*01%)  give  a  green,  bluish-violet,  or  deep  purple 
precipitate,  depending  on  the  concentration.  With 
solutions  containing  from  0-0008%  to  0-01%  pale 
blue  to  bright  reddish-violet  colorations  are  obtained 
in  the  presence  of  a  concentrated  solution  of  zinc 
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sulphate,  which  greatly  increases  the  sensitiveness  of 
the  methylene-blue.  Chlorates  also  give  a  colour 
reaction  with  the  dye,  and  their  action  must  be 
neutralised  by  the  addition  of  sodium  nitrate  solution. 

A  colorimetric  table  for  varying  concentrations  of 
perchlorate  is  provided,  and  the  amounts  of  zinc 
sulphate  and  sodium  nitrate  necessary  to  obtain  the 
desired  effect  in  the  presence  of  different  amounts  of 
chlorates  are  determined.  The  influence  of  chlorides  on 
the  reaction  is  also  investigated.  M.  Zvegintzov. 

Determination  of  small  quantities  of  iodine. 
P.  A.  Meerburg  (Z.  physikal.  Chem.,  1927,  130, 
105 — 108). — There  is  no  satisfactory  method  of 
determining  separately  the  organic  and  inorganic 
iodine  in  water,  Fellenberg’s  method  (this  vol.,  692) 
giving  low  results  for  the  inorganic  and  high  for  the 
organic  iodine.  Total  iodine  is  determined  as  follows  : 
3 — 6  litres  of  water  together  with  a  few  c.c.  of  con¬ 
centrated  potassium  carbonate  solution  are  evapor¬ 
ated  to  dryness  in  a  platinum  basin  and  extracted 
with  alcohol ;  the  residue  is  heated  to  redness, 
moistened  with  potassium  carbonate  solution,  and 
extracted  with  alcohol.  The  united  extracts  are 
evaporated,  cautiously  heated,  extracted  three  times 
with  alcohol,  and  the  combined  extracts  evaporated 
to  dryness,  the  residue  being  taken  up  in  1  c.c.  of 
water.  The  iodine  is  then  determined  colorimetric- 
ally.  S.  J.  Gregg. 

Determination  of  iodide  in  mixtures  of  halides. 

H.  Baines. — See  B.,  1927,  S13. 

Determination  of  sulphide,  thiosulphate,  and 
sulphur  in  insoluble  carbonates.  H.  Brintzinoee 
and  F.  Roots. — See  B.,  1927,  841. 

Determination  of  sulphate  in  solutions  of 
tervalent  chromium.  M,  1ST.  Pavlov  (Ukraine 
Chem.  J.,  1926,  2,  353—354). — Precipitation  of 
sulphate  in  the  usual  way  as  barium  sulphate  is 
inaccurate  in  presence  of  tervalent  chromium. 
Chromium  is  therefore  removed  as  hydroxide  by 
addition  of  magnesium  oxide  or  carbonate  at  the 
ordinary  temperature,  the  precipitate  is  filtered  off, 
washed,  and  the  filtrate  used  for  the  determination. 

A.  Ratcuffe. 

Examination  of  naturally  occurring  gases.  V. 
F.  Henrtch  and  W.  Herold  (Ber.,  1927,  60,  [B], 
2047 — 2053 ;  cf.  A.,  1920,  ii,  767). — Improvements  in 
the  apparatus  described  previously  are  effected  by 
placing  the  mixture  of  calcium  and  sodium  used  for 
the  absorption  of  nitrogen  in  an  iron  (instead  of  glass) 
tube  placed  in  a  protecting  tube  of  quartz  or  por¬ 
celain  heated  in  an  electric  furnace.  The  open 
pneumatic  trough  is  replaced  by  a  eudiometer  and 
levelling  tube  connected  directly  to  the  delivery  tube 
of  the  mercury  pump.  Analyses  of  several  naturally 
occurring  gases  arc  recorded  and  also  of  gases  obtained 
by  heating  tcctites  at  about  1000°.  H.  Wren. 

Improved  micro-Dumas  determination  of 
nitrogen.  S.  Ogawa  (Sci.  Rep.  Tohoku  Imp.  Univ., 
1927,  16,  667 — 670]. — The  apparatus  for  the  micro¬ 
determination  of  nitrogen  by  the  methods  of  Pregl 
and  Dubsky  has  been  slightly  modified  in  order  to 
facilitate  the  removal  of  oxygen  from  the  apparatus 
before  the  combustion  is  commenced.  R.  Cuthill. 


Detection  of  nitric  acid  with  ferrous  sulphate, 
P.  G.  Popov  (Ukraine  Chem.  J.,  1926,  2,  391—394.) 
— The  sensitivity  of  the  brown  ring  test,  and  the 
difficulties  arising  when  nitrites  present  are  destroyed 
by  the  addition  of  carbamide,  are  discussed. 

A,  Ratcliffe. 

Reactions  of  nitrous  acid.  J.  V.  Dubsky  and 
A.  Okao  (Publ.  Fac.  Sci.  Univ.  Masaryk,  1927, 
No.  83,  1 — 84). — The  changes  in  colour  produced  in 
dyes  by  further  diazotisation  and  coupling  with  a 
large  number  of  reagents  under  specified  conditions 
have  been  studied,  and  exhaustive  tables  have  been 
drawn  up  to  show  the  colour  changes  and  the  sen¬ 
sitiveness  of  the  various  reactions.  Changes  of  colour 
from  yellows  and  reds  to  reds  and  blues  are  more 
readily  observed  and  measured  th  an  the  development 
of  the  original  yellow  or  red  coloration,  whilst  the 
stability  of  the  colours  during  treatment  makes  the 
tests  more  definite.  The  possibility  of  two  colour 
changes  in  some  cases,  one  on  diazotisation  and 
another  on  coupling,  is  a  further  advantage  of  this 
method  of  testing.  Some  COO  substances  have  been 
examined  for  this  purpose,  and  those  suitable  for 
detection  of  nitrites  are  enumerated.  S.  I.  Levy. 

Colorimetric  determination  of  minute  quanti¬ 
ties  of  dissolved  phosphorus  in  oil.  C.  Stick. — 
See  B.,  1927,  851. 

Use  of  amalgams  in  volumetric  analysis.  VII. 
Determination  of  phosphoric  acid.  S.  Hakomori 
(Sci.  Rep.  Tohoku  Imp.  Univ.,  1927,  16,  719—722; 
cf.  A.,  1922,  ii,  721).— Ammonium  phosphomolybdate, 
precipitated  by  Woy’s  method,  is  dissolved  in 
2AT- ammonia  solution,  reduced  with  200  g.  of  zinc 
amalgam  or  cadmium  amalgam  and  an  amount  of 
1  :  l-sulphuric  acid  equal  to  0'1  of  the  volume  of  the 
solution,  and  finally  titrated  with  permanganate. 
The  results  are  about  1%  higher  than  those  of  the 
magnesium  pyrophosphate  method.  R.  Cuthill. 

Simple  mercury  cathode  for  arsenic  deter¬ 
minations.  F.  S.  Aumonier. — See  B.,  1927,  813. 

Volumetric  determination  of  antimony  and 
arsenic.  P.  E.  Winkler  (Bull.  Soc.  chim.  Belg., 
1927,  36,  491 — 501). — Although  the  equilibrium 
M . -f  2F  ~ where  M  represents  anti¬ 

mony  or  arsenic,  is  completely  displaced  to  the 
right  in  media  which  are  sufficiently  acid,  direct 
titration  of  the  liberated  iodine  is  not  possible  because 
of  oxidation  of  hydriodic  acid  by  the  air.  Accurate 
results  are,  however,  obtained  by  passing  a  stream 
of  carbon  dioxide  through  the  boiling  solution  until 
all  the  iodine  is  expelled  and  after  neutralisation  and 
addition  of  sodium  hydrogen  carbonate,  titrating  with 
a  solution  of  iodine. 

For  antimony  the  precipitated  sulphide  is  dissolved 
in  a  mixture  of  10  c.c,  of  20%  tartaric  acid  solution, 
with  20  c.c.  of  20%  sodium  hydroxide  solution  and 
20  c.c.  of  hydrogen  peroxide  (20  vol.).  The  resulting 
solution  is  boiled  for  about  20  min.,  neutralised  with 
hydrochloric  acid,  and  diluted  to  100  c.c.  After 
addition  of  hydrochloric  acid  and  potassium  iodide, 
and  starch,  the  iodine  is  removed.  The  cooled 
solution  is  neutralised  (methyl -orange)  with  sodium 
carbonate  and  titrated,  after  addition  of  sodium 
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ydrogen  carbonate,  with  a  standard  solution  of 
odine. 

Arsenic  sulphide  is  dissolved  in  a  mixture  of  20  c.c. 
of  20%  sodium  hydroxide  solution  and  20  c.c.  of 
hydrogen  peroxide  (20  vol.)  and  subsequent  neutral- 
sation  is  effected  by  sulphuric  acid.  Reduction  to 
he  arsenious  state  is  effected  with  sulphuric  acid, 
hydrochloric  acid,  and  potassium  iodide. 

J.  S.  Carter. 

Determination  of  small  quantities  of  carbon 

onoxide.  D.  Stavorintjs. — See  B.,  1927,  834. 

Determination  of  carbon  monoxide,  hydrogen, 
and  methane  in  air  containing  ethylene.  J. 
Thorburn. — See  B.,  1927,  803. 

Determination  of  carbonic  acid  by  precipit¬ 
ation  as  barium  carbonate  and  titration  of  the 
excess  of  alkali.  J.  Lindner  (Z.  anal.  Chem.,  1927, 
72,  136 — 154). — Consistently  high  results  obtained 
by  this  method  are  not  due  to  the  precipitation  of 
basic  carbonates,  but  chiefly  to  the  presence  of  silica 
dissolved  out  of  the  glass.  It  exists  as  a  colloidal 
solution  which  slowly  reacts  with  the  baryta  and 
precipitates  barium  silicate  from  the  solution.  The 
presence  of  magnesium  salts  also  causes  a  consider¬ 
able  positive  error,  and  calcium  salts  act  similarly 
if  present  in  large  quantities.  In  all  cases,  owing  to 
the  adsorption  of  alkali  by  the  precipitate,  a  more 
accurate  titre  is  obtained  by  warming  the  solution  at 
the  end  of  the  titration.  The  determination  of  a 
mixture  of  carbonate  and  hydroxide  by  Winkler’s 
method  is  also  affected  by  the  presence  of  silica. 

F.  S.  Hawkins. 

Electrolytic  alkali  determination  in  Dross- 
bach’s  apparatus.  H.  Ginsberg  (Z.  anorg.  Chem., 
1927,  167,  183 — 184). — Accurate  results  may  be 
obtained  by  employing  the  correct  current  and 
voltage,  pure  mercury,  and  polished  nickel  wire.  The 
distance  between  the  anode  and  the  mercury  surface 
should  not  exceed  1- — 2  cm.  H.  F.  Gillbe. 

Determination  of  lithium  in  scleron  and 
similar  aluminium  alloys.  E.  Schurmann  and 

W.  Bohm.— See  B,,  1927,  818. 

Micro-chemical  determination  of  rubidium. 
E.  S.  Bfrkser  and  S.  G.  Rublev  (Ukraine  Chem.  J., 
1926,  2,  355 — 364). — Rubidium  (up  to  0-01  y)  is 
detected  by  precipitation  with  a  specially  prepared 
solution  of  silver  iodide,  aurous  iodide,  and  auric 
iodide  in  hydriodic  acid.  The  black  crystals  so  formed 
consist  of  the  compound  3AuI,Aul3,3RbI,2AgI  or 
3AuI,AuI3,4RbI,AgI,  and  their  formation  is  neither 
hindered  nor  masked  by  the  presence  of  even  fairly 
large  quantities  of  sodium,  potassium,  or  ammonium 
salts.  A.  Ratcliffe. 

Gravimetric  determination  of  calcium.  A. 
Franke  and  R.  Dworzak  (Z.  anal.  Chem.,  1927, 
72,  129 — 134). — If  calcium  is  determined  by  pre¬ 
cipitating  as  oxalate  and  igniting  the  precipitate,  the 
mass  gains  in  weight  when  kept  in  the  desiccator. 
The  increase  is  very  marked  when  the  drying  agent 
is  calcium  chloride  mixed  with  soda-lime,  or  calcium 
chloride  alone,  hut  is  smaller  when  phosphorus 
pentoxide  or  •well-burnt  lime  is  used,  and  is  therefore 
due  to  the  absorption  of  moisture  from  the  drying 


agent.  The  easiest  and  most  accurate  method  of 
determination  is  to  precipitate  the  calcium  as  oxalate, 
and  weigh  it  as  this  salt  after  drying  for  5  hrs.  at 
100 — 105°.  Otherwise  the  oxalate,  contained  in  a 
sintered  porcelain  crucible,  should  be  ignited  at 
1000°  in  an  electric  furnace  and  cooled  in  a  desiccator 
over  well-burnt  lime.  F.  S.  Hawkins. 

Detection  of  magnesium,  especially  in  rocks, 
by  means  of  diphenylcarbazide.  F.  Feigl  (Z. 
anal.  Chem.,  1927,  72,  113 — 119). — Magnesium 
ammonium  phosphate  or  carbonate  and  all  magnesium 
salts  which  can  be  decomposed  by  treatment  with 
alkali  hydroxide  are  coloured  rose-violet  when  treated 
with  an  alcoholic  solution  of  diphenylcarbazide . 
Magnesite  is  coloured  immediately  by  the  reagent, 
whereas  dolomite  is  not,  suggesting  that  dolomite  is 
a  calcium  magnesocarbonatc.  To  detect  magnesia 
in  a  carbonate  rock  the  powdered  substance  is  boiled 
for  2 — 3  min.  with  a  5%  alcoholic  solution  of  the 
reagent,  the  liquid  decanted,  and  the  substance  boiled 
repeatedly  with  water  until  the  latter  ceases  to  become 
coloured ;  if  the  residue  is  coloured  magnesia  is 
present.  In  the  ease  of  a  negative  result  a  second 
portion  of  the  rock  is  heated  to  redness,  cooled,  and 
subjected  to  the  test ;  if  a  positive  result  is  obtained 
the  rock  contains  dolomite.  A.  R.  Powell. 

Detection  of  lead  by  tbe  spot  method.  N.  A. 
Tananaev  (Z.  anorg.  Chem.,  1927,  167,  81—86).— 
The  reagent  is  prepared  by  adding  to  a  concentrated 
stannous  chloride  solution  sufficient  potassium  iodide 
solution  to  cause  the  liquid  to  set  to  a  semi- solid  on 
shaking ;  a  concentrated  solution  of  cadmium  nitrate 
is  then  added  drop  by  drop  until  a  clear  solution  is 
obtained.  Either  hydrochloric  acid  or  potassium 
thiocyanate  may  be  used  in  place  of  cadmium  nitrate 
but  the  reagent  is  less  sensitive.  The  solution  oxidises 
rapidly  in  the  air,  and  should  therefore  be  freshly 
prepared  for  the  test.  On  addition  of  a  solution 
containing  lead  ions  an  orange  or  a  red  precipitate  is 
produced,  which  contains  lead,  tin,  and  iodine.  If  a 
drop  of  the  solution  to  he  tested  is  placed  on  filter- 
paper  and  treated  with  a  drop  of  dilute  sulphuric 
acid,  lead,  if  present,  is  converted  into  sulphate,  and 
on  washing  the  spot  with  a  little  sulphuric  acid  from 
a  capillary  tube  other  metals  present  are  carried  to 
the  outer  edge  of  the  spot.  Addition  of  a  drop  of 
the  reagent  to  the  centre  of  the  spot  produces  an 
orange  stain,  whilst  if  both  lead  and  bismuth  are 
present  the  stain  is  brown.  H.  F.  Gillbe. 

Reaction  of  aluminium  with  tbe  ammonium 
salt  of  aurintricarboxylic  acid  [“  aluminon  "] 
under  different  experimental  conditions,  and  its 
application  to  the  colorimetric  determination  of 
aluminium  in  water.  J.  H.  Yoe  and  W.  L,  Hill 
(J.  Amer.  Chem.  Soc.,  1927,  49,  2395— 2407).— The 
use  of  aluminon  as  an  analytical  reagent  for  alumin¬ 
ium  is  investigated,  including  the  effect  of  ageing 
(decrease  of  colour  intensity  with  time),  the  quantities 
and  concentrations  of  the  reagents,  the  conditions  of 
lake  formation,  and  the  influence  of  foreign  ions. 
The  effect  of  ageing  is  practically  the  same  in  both 
the  light  and  the  dark;  the  colour  intensity  passes 
through  a  maximum  with  increasing  concentration  of 
hydrochloric  acid.  In  colorimetric  analysis  iron 
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must  previously  bo  separated  from  the  aluminium. 
The  lower  limit  of  the  test  is  0-002  mg.  By  stabilising 
the  lake  with  a  protective  colloid  (e.g.,  starch)  up  to 
3  mg.  of  aluminium  may  be  determined,  A  standard 
colorimetric  method  is  developed  and  applied  to  the 
determination  of  aluminium  in  potable  water. 

S.  K.  Tweedy. 

“  Potassium  chlorate  method  ”  of  determining 
manganese.  M.  Makqueyrol  and  L.  Toqtjet  (Ann. 
Chun,  analyt.,  1927,  [ii],  9,  289 — 295). — Errors  arising 
in  the  determination  of  manganese  by  oxidation  in 
concentrated  nitric  acid  solution  with  potassium 
chlorate  are  attributed  to  the  solubility  of  the  resulting 
manganese  dioxide  in  nitric  acid.  The  presence  of 
potassium  chlorate  diminishes  this  solubility  con¬ 
siderably;  less  chlorate  is  required  for  concentrated 
than  for  more  dilute  nitric  acid,  although  the  solu¬ 
bility  of  manganese  dioxide  in  nitric  acid  alone 
increases  with  the  concentration.  The  procedure 
should  therefore  involve  operation  at  a  temperature 
sufficiently  low  to  prevent  the  disappearance  of  the 
chlorate  from  solution,  and  the  use  of  a  small  amount 
of  potassium  chlorate  and  of  highly  concentrated 
nitric  acid.  G.  A.  Elliott. 

Determination  of  cobalt  and  other  alloyed 
elements  in  cobalt,  cobalt  steel,  and  high-speed 
tool  steels.  E.  Sohhter. — See  B.,  1927,  845. 

Volumetric  determination  of  tin.  B.  S.  Evans 
(Analyst,  1927,  52,  590 — 591). — The  solution  of  tin 
in  about  250  c.c.  of  dilute  hydrochloric  acid  and  a 
strip  of  sheet  lead  (about  20  x  2  cm.  bent  into  a  coil) 
are  placed  in  a  conical  flask  carrying  a  tube  bent 
twice  at  right  angles  capable  of  being  moved  vertic¬ 
ally  in  the  stopper,  another  tube  connected  to  a  Kipp 
apparatus,  and  a  separating  funnel.  Before  inserting 
the  stopper  the  doubly  bent  tube  is  drawn  up  and  the 
funnel  tap  closed.  A  steady  stream  of  carbon 
dioxide  is  then  passed  through  tho  solution,  which 
is  boiled  for  1  hr. ;  the  outlet  tube  is  then  closed  and 
the  flask  cooled  under  pressure  from  the  Kipp 
apparatus.  Tho  outlet  tube  is  pushed  down  into 
the  solution  and  its  free  end  placed  in  a  flask  con¬ 
taining  20  g.  of  sodium  oxalate  and  a  measured 
excess  of  0-liV-iodine  solution.  The  liquid  is  then 
blown  over  under  the  carbon  dioxide  pressure  and 
50  c.c.  of  rinsing  water  aro  passed  through.  The 
unreduced  iodine  is  titrated  with  sodium  thiosulphate. 

D.  G.  Hewer. 

Analysis  of  niobium  and  tungsten  groups.  I. 
Wada  and  S.  Kato  (Sci.  Papers  List.  Phys.  Chem. 
lies.  Tokyo,  1927,  6,  227 — 263). — The  original  solid 

is  dissolved  by  heating  with  nitric  acid,  followed  by 
similar  treatment  with  hydrofluoric  acid.  The  latter 
solution  contains  tho  niobium  and  tungsten  groups, 
and  is  acidified  with  sulphuric  acid  and  treated  with 
hydrogen  sulphide  to  remove  arsenic,  antimony, 
selenium,  tellurium,  and  part  of  the  molybdenum. 
Ammonia  and  ammonium  sulphide  are  added  to  the 
residual  solution,  thereby  precipitating  the  niobium 
group,  together  with  titanium,  zirconium,  and  iron, 
and  leaving  the  tungsten  group  in  solution.  The 
precipitate  is  boiled  with  sodium  salicylate,  when  any 
titanium,  iron,  and  vanadium  present  dissolves,  leaving 
a.  residue  of  niobium,  zirconium  and  tantalum ;  this 


is  dissolved  in  hydrofluoric  acid  and  tantalum, 
together  with  part  of  the  zirconium,  is  precipitated 
as  the  potassium  double  fluoride.  The  tantalum  is 
then  separated  from  zirconium  by  hydrolysis  of  a 
sulphuric  acid  solution,  and  any  zirconium  left  in 
solution  with,  the  niobium  is  removed  by  precipitation 
as  its  basic  phosphate.  To  effect  the  separation  of 
tungsten,  the  solution  left  after  treatment  w-ith 
alkaline  ammonium  sulphide  is  acidified  with  hydro¬ 
chloric  acid,  and  the  precipitate  is  evaporated  with 
nitric  acid.  In  the  presence  of  tin  or  tungsten  a 
residue  insoluble  in  w-ater  is  obtained.  The  residue  is 
dissolved  again  in  ammonium  sulphide  solution ;  on 
addition  of  excess  of  hydrochloric  acid,  tungsten  alone 
is  precipitated.  F.  S.  Hawkins. 

Separation  of  platinum  and  iridium.  B.  G. 
Karpov  (Aim.  inst.  platine,  1926,  No.  4,  360 — 363). — 
When  a  mixture  of  ammonium  chloroplatinate  and 
chloroiridate  in  aqueous  solution  is  reduced  at  100° 
with  mercury,  the  precipitate  on  ignition  yields 
platinum  containing  0-04—0-11%  of  iridium ;  the 
iridium  is  obtained  as  oxide  from  the  liquid  and 
washings  by  evaporation  with  nitric  acid  and  con¬ 
version  into  tho  tartrate.  Chemical  Abstracts. 

Determination  of  platinum,  palladium,  and 
rhodium.  V.  N.  Ivanov  (Ann.  inst.  platine,  1926, 
No.  4,  331 — 338). — Thiocyanates  precipitate  the  com¬ 
pound  Pd3S2(CSNH2)2  from  solutions  (1%  or  less)  of 
palladium  salts;  platinum  salts  and  sodium  thio¬ 
cyanate  yield  platinous  thiocyanate,  hydrolysed  by 
boiling  water  to  the  compound  Pt4(OH)4S(CSNH2)2, 
whereby  platinum  may  be  rapidly  determined ;  the 
presence  of  copper  or  iron  produces  slightly  high 
results.  Osmium  and  ruthenium  do  not  give  similar 
compounds,  iridium  gives  an  unsuitable  precipitate, 
but  palladium  and  rhodium,  behave  similarly  to 
platinum.  When  heated,  the  compounds  yield  the 
respective  metals.  Chemical  Abstracts. 

Rapid  determination  of  palladium  in  platinum. 
0.  E,  Zvjaginstsev  (Ann.  inst.  platine,  1926,  364 — 
366). — Solutions  (1%)  of  palladium  and  platinum 
salts,  respectively,  give  reddish-brown  and  dark 
brown  colorations  with  potassium  iodide.  The  solu¬ 
tions,  which  must  bo  slightly  acid,  can,  however,  be 
compared  colorimctrically  30 — 40  min.  after  prepar¬ 
ation.  The  method  is  accurate  to  0-0002  g.  of  pallad¬ 
ium  in  1  g.  of  platinum  w'hen  1  c.c.  of  potassium 
iodide  solution  (1  in  103)  is  used  with  10  c.c.  of  tho 
platinum  solution.  Chemical  Abstracts. 

Detection  of  iridium,  and  colorimetric  deter¬ 
mination  of  small  quantities  of  iridium  in 
platinum.  V.  G.  Chlopin  (Ann.  inst.  platine,  1926, 
No.  4,  324 — 330). — Quadrivalent  iridium  in  aqueous 
solution  (0-001%)  gives  with  benzidine  a  sky-blue 
coloration ;  other  ions  react  as  follows  :  Pt"  none, 
concentrated  Pt""  rose  precipitate,  Ir"*  green,  Rh"” 
rose-yellow  precipitate,  Pd"  none,  Os"“  yellowr  pre¬ 
cipitate.  Osmic  acid  gives  a  blue  colour. 

Chemical  Abstracts. 

Ruthenium.  XI.  Volumetric  determination 
of  ruthenium.  J.  L.  Howe  (J.  Arner.  Chem.  Soc., 
1927,  49,  2393 — 2395). — Volatile  ruthenium  tetroxide 
is  condensed  in  concentrated  hydrochi  or  io  acid,  the 
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solution  is  boiled  and  then  standard  stannous  ehlorido 
solution  is  added,  the  excess  being  determined  by 
titration  with  iodine  solution.  The  amount  of  stan¬ 
nous  chloride  required  is  always  somewhat  less  than 
that  required  theoretically  for  reducing  the  ruthen¬ 
ium  to  the  tervalent  state,  so  that  the  method  is 
applicable  only  when  small  amounts  of  ruthenium 
are  present  or  when  only  an  approximate  result  is 
required.  S.  K.  Tweedy. 

Light  source  for  continuous  spectrum.  V.  D. 
Snyder  (J.  Amer.  Chem.  Soc.,  1927,  49,  2510— 
2511). — A  lamp  is  described  and  figured  in  which  a 
Tesla  spark  is  maintained  under  water. 

S.  K.  Tweedy. 

Nickel  electrical  resistance  thermometers. 
W.  Del  Regno  (Rend.  Accad.  Sci.  fis.  mat.  Napoli, 
1920,  [iii],  32,  194 — 201). — Platinum  can  be  replaced 
by  nickel  in  electrical  resistance  thermometers  for 
measuring  temperature  differences  below  500°,  and 
for  measuring  temperatures  directly  below  360°,  with 
a  notable  increase  in  sensitivity,  nickel  having  a  high 
thermal  coefficient  of  electrical  resistance.  The  latter 
may  be  expressed  by  JRj==if0-f-al-|-&l2+cl3,  where  a, 
b,  and  c  are  constants  characteristic  of  the  threads 
employed,  and  have  the  respective  values  in  a  sample 
examined  of  3-085  xl0~3,  7-7  xlO’7,  and  l-OGxlO*8. 
The  oxidation  of  nickel  is  negligible  below  500°,  the 
tensile  strength  is  higher  than  that  of  platinum,  the 
change  of  resistance  with  temperature  shows  no 
hysteresis,  and  the  influence  of  traces  of  impurities  is, 
in  contrast  with  platinum,  very  slight. 

E.  W.  Wignall. 

Copper-constantan  thermocouples  and  the 
hydrogen  thermometer  compared  from  15°  to 
283°  Abs.  W.  F.  Giauque,  R.  M.  Bufetngton,  and 
W.  A.  Schulze  (J.  Amer.  Chem.  Soc.,  1927,  49, 
2343 — 2354). — The  construction  of  a  sensitive  copper- 
constantan  thermocouple  is  described  and  a  method 
of  testing  for  inhomogeneities  in  metallic  wires 
intended  for  use  in  such  low-temperature  couples  is 
outlined.  A  hydrogen  thermometer  is  also  described 
which  can  be  maintained  at  any  temperature  between 
the  h.  p.  of  hydrogen  and  290°  Abs.  to  within  0-01°; 
it  is  designed  for  the  calibration  of  thermocouples. 
Calibrations  below  25°  Abs.  are  in  error,  presumably 
because  of  adsorption  of  hydrogen  by  the  glass 
thermometer  bulb  (cf.  following  abstract).  The 
calibrated  thermocouple  gives  234-18°  Abs.  for  the 
m.  p.  of  mercury,  and  the  vapour  pressure  of  hydrogen 
chloride,  measured  with  reference  to  such  a  thermo¬ 
couple  as  a  temperature  standard,  is  stated  to  agree 
with  the  precision  measurements  of  Henning  and 
Stock  to  0-01—0-02°  (Z.  Physik,  1921,  4,  226). 

S.  K.  Tweedy. 

Hydrogen  gas  thermometer  compared  with 
the  oxygen  and  hydrogen  vapour-pressure 
thermometers  by  means  of  a  copper-constantan 
thermocouple.  W.  F.  Giauque,  H.  L.  Johnston, 
and  K.  K.  Kelley  (J.  Amer.  Chem.  Soc.,  1927,  49, 
2307 — 2372). — A  copper-constantan  thermocouple, 
calibrated  as  previously  described  (cf.  preceding 
abstract),  was  compared  with  the  Leiden  temperature 
scales  of  the  oxygen  and  the  hydrogen  vapour-pressure 
thermometers.  Complete  agreement  was  found  with 


the  former  scale ;  a  discrepancy  below  25°  Abs.  with  the 
latter  scale  indicated  adsorption  of  gas  at  these  tem¬ 
peratures  in  the  hydrogen  thermometer  used  for 
calibrating  the  couple.  The  triple  point  pressure  of 
hydrogen  is  5-370  international  cm.  of  mercury,  and 
the  temperature  is  13-92°  Abs.  The  equation 
log  p(cm.)  =  — 39-2/T-J-2-70  log  T-j-0-4584  is  derived 
for  the  vapour  pressure  of  solid  hydrogen. 

S.  K.  Tweedy. 

Adiabatic  microcalorimeter  for  radiological 
researches.  W.  Swientoslawski  and  (Mlle.)  A. 
Dorabialska  (Compt.  rend.,  1927,  185,  763 — 765). — 
The  apparatus  consists  of  a  thick  copper  container, 

in  which  the  calorimeter  proper  is  suspended,  immersed 
in  a  controlled  thermostat.  The  alteration  in  tem¬ 
perature  of  the  inner  vessel,  owing  to  the  evolution 
of  heat  by  the  substance  under  investigation,  is 
registered  by  means  of  a  galvanometer  connected  with 
a  thermocouple,  and  is  balanced  by  raising  the  tem¬ 
perature  of  the  thermostat  so  that  the  needle  of  the 
galvanometer  is  always  at  the  zero  point.  The 
apparatus  has  a  degree  of  accuracy  of  0-7  for  radio¬ 
logical  work,  and  may  be  used  to  measure  any 
continuous  thermal  effect.  J.  Grant. 

Determination  of  specific  gravity  of  small 
amounts  of  liquids  and  solids.  P.  L.  du  Nouy 
(J.  Biol.  Chem.,  1927,  74,  443 — 448).— By  means  of  a 
modified  form  of  the  author’s  torsion  balance  for  the 
determination  of  surface  tension  the  specific  gravity 
of  1  c.c.  of  a  liquid  or  of  0-1  g.  of  a  solid  can  be 
determined  to  the  third  place  of  decimals. 

C.  R.  Harinoton. 

Thermo-hydrometer.  A.  S.  Webb  (J.  S. 
African  Chem.  Inst.,  1927, 10,  14—15). — An  ordinary 
hydrometer  is  modified  by  filling  the  large  bulb  with 
a  mixture  of  alcohol  and  water  coloured  with  methyl- 
red.  This  solution,  rising  or  falling  in  the  stem 
according  to  the  temperature  of  the  liquid  in  which 
it  is  floating,  indicates  changes  of  concentration  of 
liquids  regardless  of  temperaturo  changes.  The  mix¬ 
ture  having  the  correct  coefficient  of  expansion  is 
found  by  trial.  In  practice,  a  constant  concentration 
at  varying  temperaturos  may  be  secured  by  main¬ 
taining  the  surface  of  the  filling  liquid  level  with  that 
of  the  solution  being  prepared.  R.  A.  Pratt. 

Vacuum  distillation  technique.  M.  Demo NT  - 
vignier  (Bull.  Soc.  chim.,  1927,  [iv],  41,  124L — 
1251).— A  simple  mercury-vapour  “  ejector  ”  which 
is  not  fragile  and  is  capable  of  producing  a  stable 
vacuum  down  to  1  mm.  (10-1  mm.)  with  a  water 
backing-pump  is  described.  The  degree  of  evacu¬ 
ation  is  controlled  by  the  rate  of  heating  of  the 
mercury.  A  mercury- vapour  pump  of  similar  design 
is  figured.  An  accurate,  compact  form  of  the  McLeod 
gauge,  capable  of  measuring  pressures  between  0-1 
and  20  mm.,  is  also  described.  S.  K,  Tweedy. 

Burette  for  the  accurate  measurement  of  gas 
volumes  without  gas  connexion  to  a  compens¬ 
ator.  E.  R.  Weaver  and  M.  Shepherd  (U.S.  Bur. 
Stand.,  Sci.  Papers  No.  559,  1927,  22,  375— 382).— A 
gas  burette  embodying  a  novel  compensator  to 
eliminate  errors  due  to  diffusion  of  gas  into  the 
manometer  is  described  and  illustrated.  The  burette 
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proper  consists  of  five  20  c.c.  pear-shaped  bulbs 
forming  the  main  stem  and  a  graduated  side  tube  for 
measuring  fractional  parts  of  the  bulbs.  The  lower 
end  of  the  side  tube  is  connected  with  a  second 
parallel  tube  which  acts  as  a  mercury  seal  to  the 
manometer  proper  and  as  a  balancing  intermediate 
manometer.  All  the  mercury  levels  are  read  by  means 
of  vernier  scales,  so  that  an  accuracy  of  0-01  c.c.  is 
readily  obtained.  A.  It.  Powell. 

Colorimeter  for  precise  matching  of  solutions 
in  Nessler  tubes.  J.  H.  Yoe  (Ind.  Eng.  Chem., 
1927,  19,  1131). — Light  reflected  by  a  mirror  passes 
upwards  through  the  two  tubes  for  comparison  and 
impinges  on  two  mirrors  set  at  45°,  one  of  which  is 
half  the  width  of  the  other.  The  light  from  each 
tube  thus  occupies  half  the  field  as  seen  through  an 
observation  tube  with  eyepiece  and  diaphragm.  By 
proportioning  these  correctly  the  interference  of  light 


reflected  from  the  sides  of  the  Nessler  tubes  is 
eliminated.  C.  Irwin. 

Trace  of  an  ancient  theory  in  a  modern 
principle.  C.  M.  van  Deventer  (Z.  physikal. 
Chem.,  1927,  130,  33 — 38). — The  basic  principle 
underlying  the  principles  of  Le  Chatelier  and  van  ’t 
Hoff  was  recognised  by  Aristotle  and  Theophrastes, 

S.  J.  Gregg. 

History  of  witherite.  G.  Bowles  (Chem.  News, 
1927,  135,  309— 310).— Witherite,  discovered  by 
Withering  and  described  by  him  (Phil.  Trans.,  1784, 
74,  293)  as  a  compound  of  “  terra  ponderosa  ”  (barium 
oxide)  and  "  fixed  air  ”  (carbon  dioxide),  was  obtained 
from  a  lead  mine  at  Alston  Moor,  Cumberland, 
whereas  the  origin  of  the  specimen  is  variously 
described  in  the  literature  as  Scotland  and  Lancashire. 
Withering’s  investigations  on  this  “  terra  ponderosa 
aerata  ”  are  briefly  described.  R.  A.  Pratt. 
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Variations  in  the  ozone  content  of  the  atmo¬ 
sphere.  J.  Cabannes  and  J.  Dufay  (J.  Phys. 
Radium,  1927,  [vi],  8,  353 — 364). — Seasonal  changes 
in  the  thickness  of  the  stratum  of  ozone  in  the  upper 
atmosphere  were  observed  at  stations  at  Mount 
Wilson  and  at  Calama  (Chile).  The  history  of  the 
variations  in  the  quantity  of  ozone  in  the  atmosphere 
is  partly  recounted  for  the  period  1908 — 1920  through 
a  consideration  of  the  monthly  means  of  the  factors 
of  transparency  of  the  atmosphere  for  chosen  wave¬ 
lengths.  The  results  obtained  at  Mount  Wilson  are 
compared  with  the  work  of  Dobson  and  Harrison 
at  Oxford.  An  attempt  is  made  to  correlate  the 
results  with  solar  activity,  but  no  relationship  is 
found  to  exist  between  the  monthly  values  of  the 
thickness  of  ozone  and  the  number  of  sunspots  seen 
during  the  same  months,  or  between  these  values  and 
the  solar  constant,  thus  confirming  the  records  of 
Dobson  and  Harrison.  The  thickness  of  the  ozone 
stratum  is  subject  to  seasonal  variations  and  is  to  a 
certain  extent  associated  with  local  climatic  con¬ 
ditions.  R.  A.  Pratt. 

Gases  of  the  Mt.  Pelee  lavas  of  1902.  E.  S. 
Shepherd  and  H.  E.  Merwin  (J.  Geol.,  1927,  35, 
97 — 116). — Detailed  analyses  are  given  of  five  speci¬ 
mens  of  hypersthene-andesite  and  of  the  gases  evolved 
when  chips  are  heated  in  a  vacuum.  The  volatile 
matter  includes  carbon  dioxide,  carbon  monoxide, 
hydrogen,  nitrogen,  argon,  sulphur,  chlorine,  fluorine, 
and  water,  and  the  amount  ranges  from  4'3  to 
26-5  c.c.  (at  1200°  and  760  mm.)  per  g.  of  rock,  being 
higher  in  the  glassy  varieties.  On  the  average,  80% 
consists  of  water,  and  9%  of  carbon  dioxide.  Analysis 
of  the  finely-powdered  rock  may  show  as  much  as 
ten  times  as  much  water  as  the  rock  actually  contains. 
The  formation  of  pumice  and  the  glassy  surface  of 
“  bread-crust  ”  bombs  is  discussed. 

L.  J.  Spencer. 

Yellow  incrustation  of  the  Vesuvian  lava  of 
[the  eruption  of]  1631.  E.  Zambonini  and  C. 


Carobbi  (Rend.  Accad.  Sci.  fis.  mat.  Napoli,  1927, 
[in],  32,  124). — The  “  vesbium  ”  thought  by  Scacchi 
to  be  present  in  lava  from  the  Vesuvian  eruption  of 
1631  is  vanadium.  Vesbina  has  the  composition 
(Cu,Pb)3(V04)3,Cu(0H)2,5H20,  in  which  lead  is  also 
partly  replaced  by  rare-earth  metals,  including 
lanthanum,  cerium,  neodymium,  yttrium,  and  erbium. 
Vesbina  was  formed  by  the  action  of  water  on  the 
cooling  lava.  E.  W.  Wignall. 

Pyromorphite  from  Leadhills,  Lanarkshire, 
Scotland,  and  mimetite  from  Santa  Eulalia 
Chihuahua,  Mexico.  G.  Carobbi  (Rend.  Accad. 
Sci.  fis.  mat.  Napoli,  1927,  [iii],  32,  54 — 69). — The 
presence  of  chromium  partly,  at  least,  as  lead  chrom¬ 
ate  in  pyromorphite  from  Leadhills,  Lanarkshire,  has 
been  proved  and  also  of  manganese,  calcium,  stront¬ 
ium,  barium,  as  well  as  cerium,  lanthanum,  neodym¬ 
ium,  yttrium,  europium,  gadolinium,  dysprosium, 
and  erbium.  The  spectrograph  indicates  the  presence 
of  traces  of  ytterbium  and  holmium. 

In  mimetite  from  Santa  Eulalia,  chromium,  man¬ 
ganese,  zinc,  calcium,  barium,  and  strontium  have 
been  found.  Spectroscopic  examination  indicates  the 
complete  absence  of  the  rare  earths.  M.  Carlton. 

Composition  and  properties  of  rodonites.  P. 
Aloisi  (Atti  R,  Accad.  Lincei,  1927,  [vi],  5,  1017— 
1021). — Crystallographic  and  optical  characteristics 
of  three  samples  of  rodonite  of  different  origin  and 
composition  are  discussed  with  reference  to  the 
relationship  between  these  properties  and  the  com¬ 
position  of  the  mineral.  R.  W.  Lunt. 

Metaxite  [serpentine]  from  Liubotina,  Banat. 
M.  Savul  (Bull.  Sci.  Acad.  Roumaine,  1927,  10, 
No.  8 — 9,  32 — 35). — The  dark-green  serpentine, 
derived  from  gabbro,  readily  breaks  up  into  columns 
and  grinds  to  fine  fibres.  On  account  of  the  columnar 
structure  it  is  referred  to  the  variety  metaxite:  d 
2-618,  H  3 — 4,  n  1-565,  y-«  <0-008.  The  fibres 
give  straight  extinction  with  positive  elongation. 
Analysis  gave  :  Si02  41-69,  Ti02  nil,  AJ203  2-08, 
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Fe203  148,  Cr203  0-006,  FeO  4-31,  MnO  trace,  MgO 
3740,  GaO  nil,  H20  (-110°)  048,  H20  (+110°)  12-34, 
total  90-786.  The  serpentine  is  veined  with  aragonite. 
The  frequent  presence  of  aragonite,  rather  than 
calcite,  in  serpentines  is  attributed  to  the  presence 
of  magnesia  in  the  solutions.  L.  J.  Spencer. 

‘  ‘  Blythite  ’  ’  and  the  manganese  garnet  from 
Amelia,  Virginia.  E.  V.  Shannon  (J.  Wash. 
Acad.  Sci.,  1927,  17,  444 — 452). — To  explain  the 
composition  of  some  manganese  garnets  Fermor 
(Rec.  Geol.  Surv.  India,  1926,  59,  191)  has  assumed 
the  presence  of  the  molecule  3Mn0,Mn203,3Si02, 
which  he  termed  “  blythite.”  A  new  analysis  of  the 
reddish  amber-coloured  garnet  ( d  4-153,  n  1-794)  from 
Amelia,  Virginia,  gave  :  SiO,  35-76,  Ti02  trace,  A1203 
17-38,  Fe20„  0-92,  FeO  4-90"  MnO  37-98,  MgO  0-22, 
CaO  1-66,  H20  0-58,  total  99-40.  Agreement  with 
the  garnet  formula  is  obtained  if  the  manganese  is 
reckoned  as  MnO  34-86  and  Mn203  3-47%.  The  com¬ 
position  then  corresponds  with  spessartine  70-41, 
“  blythite  ”  12-13,  almandine  11-47,  andradite  3-05, 
grossular  1-81,  pyrope  0-81%.  The  existence  of  the 
“  blythite  ”  molecule  could,  however,  only  be  estab¬ 


lished  if  a  trustworthy  method  were  available  for  the 
determination  of  manganic  manganese  in  garnet. 
The  low  alumina  and  high  manganese  oxide  shown 
in  an  earlier  analysis  of  the  Amelia  garnet  is  evidently 
due  to  the  faulty  precipitation  of  alumina  as  acetate. 

L.  J.  Spencer. 

Structure  of  the  orthoelase  molecule.  O.  K. 
Botwinkin  (Z.  anorg.  Chem.,  1927,  167,  190 — 192). 
— The  orthoelase  molecule  is  very  stable  towards 
water  and  aqueous  solutions  of  carbon  dioxide, 
although  with  rise  of  temperature  some  decomposition 
occurs.  Increase  of  pressure  up  to  120  atm.  has  but 
little  influence  on  the  amount  of  decomposition. 

H.  F.  Gillbe. 

Analyses  of  three  Australian  rocks.  M. 
Aurousseau  (Proc.  Linnean  Soc.  N.S.  Wales,  1926, 
51,  614—626)  . — Detailed  analyses  are  given  of 
nepheline-basanite  (previously  described  as  fayalite- 
basalt  and  melilite-basalt)  from  Tasmania,  a  micro¬ 
graphic  granite  from  New  South  Wales,  and  an 
amphibolite  from  Western  Australia.  The  chemical 
composition  of  the  granite  as  deduced  by  micrometric 
analysis  of  thin  sections  is  discussed. 

L.  J.  Spencer. 
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Catalytic  hydrogenations  in  liquid  media  by 
platinum  and  palladium.  G.  Vavon  (Bull.  Soc. 
chim.,  1927,  [iv],  41,  1253— 1290).— A  lecture. 

Catalytic  oxidation  of  methane  to  formalde¬ 
hyde.  I.  S.  S.  Medvedev  (Trans.  Karpov  Inst. 
Chem.,  1924,  No.  3,  54—65;  cf.  A.,  1926,  1012).— 
Using  gold,  platinum,  manganese  sesquioxide  (most 
active),  copper  oxide  (least  active),  silver  oxide,  lead 
oxide,  or  cerium  dioxide  on  asbestos,  and  1  litre  per 
20  min.  at  250 — 350°,  only  carbon  dioxide  is  obtained ; 
with  1  litre  per  min.  at  500°,  copper  oxide  yields 
traces  of  formaldehyde  and  carbon  monoxide.  Glass 
at  600°  gives  a  large  yield  of  formaldehyde  owing  to 
the  smaller  chemical  activity  of  the  surface  in  not 
forming  peroxides.  With  methane  containing  3 — 7% 
of  hydrogen,  lead  catalysts  at  500 — 700°  give  the 
highest  yields  of  formaldehyde.  The  presence  of  lead 
chloride  or  hydrogen  chloride  (0-13%)  raises  the 
relative  yield  of  formaldehyde.  With  a  mixture  of 
methane  (13-8%)  and  oxygen  (17-98%)  at  0-23  litre 
per  min.,  at  600°,  the  yield  of  formaldehyde  was 
5-02%  of  the  methane  taken. 

Chemical  Abstracts. 

Rearrangement  of  fsopropylethylene  to  tri- 
methylethylene  and  the  pyrogenic  decomposition 
of  AA-pentene  and  trimethylethylene.  J.  F. 
Norris  and  R,  Reuter  (J.  Amer.  Chem.  Soc.,  1927, 
49,  2624 — 2640 ;  cf.  this  vol,,  440). — When  y-methyl- 
Aa-butene  is  passed  over  alumina  at  450°,  the  time 
of  contact  being  15  sec.,  10%  of  the  hydrocarbon  is 
converted  into  p  -  methyl- A*5-  bu  tene .  This  proportion 
is  increased  if  phosphoric  acid  is  used  as  catalyst, 
whilst  with  aluminium  sulphate  47%  of  the  hydro¬ 
carbon  undergoes  this  rearrangement.  When  iso- 
amyl  alcohol  is  passed  over  alumina  at  a  similar  rate 
4k 


at  375°,  48%  of  the  alcohol  is  decomposed,  but 
rearrangement  of  the  resulting  hydrocarbon  is  not 
observed.  With  aluminium  sulphate,  90%  of  the 
alcohol  is  decomposed,  and  70%  of  the  hydrocarbon 
is  rearranged.  With  phosphoric  acid,  a  higher  tem¬ 
perature  (405°)  is  necessary  to  effect  dehydration, 
and  the  proportion  of  the  hydrocarbon  rearranged  is 
less.  Treatment  of  y-methyl-A°-butene  with  84% 
sulphuric  acid  at  35°  for  10  min.  affords  a  polymeride, 
b.  p.  about  150°.  With  60 — 69%  sulphuric  acid,  a 
small  amount  of  feri.-amyl  alcohol  is  produced, 
indicating  rearrangement  of  the  hydrocarbon  as  above. 
When  A^-pentene  is  passed  through  a  carbon-coated 
silica  tube  at  600°,  it  yields,  per  100  pts.  :  hydro¬ 
carbons  of  higher  mol.  wt.,  apparently  saturated, 
15  pts. ;  methane,  7-8  pts. ;  butadiene,  8  pts. ; 
butene,  8  pts.;  propylene,  4  pts.;  ethylene,  2  pts., 
and  unchanged  hydrocarbon,  33  pts.  At  650°,  tri¬ 
methylethylene  is  decomposed  as  above  to  about  the 
same  extent  as  is  the  A0-pentene  at  600°.  Rearrange¬ 
ment  to  y-methyl-A“-butene  was  not  observed,  and 
the  products  again  contained  33%  of  higher  hydro¬ 
carbons.  The  pyrogenic  decomposition  of  both 
hydrocarbons  appears  to  proceed  by  removal  of  the 
terminal  methyl  group,  with  subsequent  hydrogen¬ 
ation  of  the  two  radicals  thus  formed,  the  hydrogen 
being  derived  from  the  total  breakdown  of  a  portion 
of  the  hydrocarbon,  as  indicated  by  the  deposition 
of  carbon.  As-Pentene  has  m.  p.  —  138±2a,  b.  p. 
36-39±0-04°/760  mm.,  df  0-65551,  ri£  1-3839. 
y-Methyl-Aa-butene  is  viscous  at  —180°,  and  has 
b.  p.  20-10 ±0-05°/760  mm.,  0-63197,  n] 5  1-3675. 
Trimethylethylene  has  m.  p.  — 123 -j- 2°,  b.  p.  38-42± 
0-04°/760  mm.,  df  0-66708,  rc’,5  1-3906.  feri.-Amyl 
alcohol  has  m.  p.  -ll-9±0-5°,  b.  p.  101-76±0-040/ 
760  mm.,  0-81382,  n] f  1-4078.  F.  G.  Willson. 
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Preparation  ol  tetraiodomethane.  J.  F. 
Durand  (Bull.  Soc.  chim.,  1927,  [iv],  41,  1251 — 
1252). — Tetraiodomethane  is  prepared  in  75%  yield 
by  the  action  of  a  potassium  hydroxide  solution  of 
iodine  on  iodoform  at  90°  (ef.  Dehn,  A.,  1909,  i,  867). 

G.  A.  C.  Gough. 

Action  of  ultra-violet  rays  on  chloropicrin. 
A.  PruTTi  and  F.  P.  Mazza  (Gazzetta,  1927,  57, 
610 — 614). — When  chloropicrin  is  exposed  to  ultra¬ 
violet  light  it  decomposes  slowly  to  give  nitrosyl 
chloride  and  carbonyl  chloride,  which  itself  decom¬ 
poses  to  the  extent  of  5%.  The  proportions  of  the 
products  are  determined  by  absorbing  carbon  mon¬ 
oxide  in  ammoniacal  cuprous  chloride,  after  other 
substances  have  been  condensed  by  liquid  air;  the 
latter  are  transferred  to  a  pipette  containing  mercury 
and  amalgamated  copper,  which  absorbs  chlorine 
and  decomposes  nitrosyl  chloride,  liberating  nitric 
oxide.  Finally  the  carbonyl  chloride  is  absorbed  in 
alcohol,  and  the  nitric  oxide  is  determined. 

E.  W.  Wignall. 

Reactivity  of  atoms  and  groups  in  organic 
compounds.  II.  Relative  reactivities  of  the 
hydroxyl  hydrogen  atoms  in  certain  alcohols. 
J.  F.  Norris  and  F.  Cortese  (J.  Amer.  Chem.  Soc., 
1927,  49,  2640—2650;  cf.  A.,  1925,  i,  626).— The 
values  of  the  (second  order)  reaction  constants  for  the 
reaction  between  p-nitrobenzoyl  chloride  and  18 
alcohols,  under  the  conditions  previously  laid  down, 
have  been  determined.  From  the  results  obtained, 
together  with  those  previously  reported,  the  following 
conclusions  are  reached :  (1)  in  normal  primary 

alcohols,  the  reactivity  of  the  hydroxyl  hydrogen 
decreases  progressively  in  the  first  three  members, 
increases  progressively  for  the  next  three,  and  then 
decreases  again ;  the  same  applies  to  secondary 
alcohols  with  the  hydroxyl  group  in  the  [5-position ; 
(2)  the  introduction,  into  a  primary  alcohol,  of  a 
methyl  group  as  a  side-chain  is  of  greater  effect  than 
a  corresponding  increase  in  the  length  of  the  carbon 
chain ;  this  effect  is  greatest  in  the  a-position, 
decreases  progressively  in  the  (5-  and  y-positions,  and 
then  begins  to  increase  again;  (3)  the  percentage 
reduction  in  reaction  constant  effected  by  the  intro¬ 
duction  of  a  methyl  group  as  a  side-chain  is  of  the 
same  order  of  magnitude  whatever  the  length  of  the 
chain,  for  the  same  position  of  substitution ;  the 
relative  effect  is  less  in  the  [5-  than  in  the  a-position ; 
(4)  the  values  of  the  constants  of  the  secondary- 
alcohols  containing  3,  4,  5,  and  6  carbon  atoms  are, 
respectively,  15-8,  10-0,  7-5,  and  7-6%  of  those  of 
the  primary  alcohols  containing  the  same  number  of 
carbon  atoms,  the  effect  in  this  case  increasing  with 
increasing  mol.  wt.  in  the  first  three  members  of  the 
series ;  (5)  the  constants  of  tertiary  alcohols  containing 
four  and  five  carbon  atoms  arc,  respectively,  3-7  and 
3-2%  of  those  of  the  corresponding  primary  alcohols; 
(6)  the  reactivity  is  markedly  dependent  on  the  posi¬ 
tion  of  the  hydroxyl  group  in  a  straight  chain,  the 
constants  of  a-,  p-,  and  y-hydroxy-n-pentanes  being 
in  the  ratio  1  :  0-075  :  0-045 ;  (7)  with  aromatic 

alcohols,  there  is  an  alternation  in  the  value  of  the 
constant  as  the  phenyl  radical  is  removed  from 
the  hydroxyl  group,  but  the  phenyl  group  depresses 
the  reactivity  in  all  cases  examined.  With  all  the 


alcohols  so  far  examined,  the  value  of  the  reaction 
constant  decreases  slowly  after  a  certain  proportion 
of  the  alcohol  has  been  esterified.  With  primary 

alcohols,  this  drift  sets  in  after  20 — 35%,  with 
secondary  alcohols  after  4 — 7%,  and  with  tertiary 
alcohols  after  still  smaller  percentage  conversions. 

F.  G.  Willson. 

Decomposition  of  pentaerythrityl  tatraformate 
by  heat.  P.  van  Romburgh  (Z.  physikal.  Chem., 
1927,  130,  334 — 336). — Pentaerythrityl  tetraformate, 
m.  p.  57°,  formed  by  heating  1  mol.  of  pentaerythritol 
with  8  mols.  of  concentrated  formic  acid,  decomposes 
quantitatively  when  heated  at  220°  :  C5H8(C02H),, — > 
C5Hg(OH)44-4CO.  The  formates  of  other  ay-glycols 
undergo  a  partial  decomposition  at  considerably 
higher  temperatures.  L.  L.  Biecumshaw. 

Polymerisation  products  of  propylene  oxide 
and  of  glycidol.  P.  A.  Levene  and  A.  Walti  (J. 
Biol.  Chem.,  1927,  75,  325 — 336). — On  distillation  of 
propylene  glycol  with  sulphuric  acid,  or  on  distillation 
of  dihydroxypropyl  ether  (see  below),  there  was 

obtained  the  substance  CHMe q  . q2jj CH2,  b.  p. 

117 — 125°;  this  compound  was  also  obtained  by 
heating  propylene  oxide  for  4  weeks  at  165 — 170°. 
Propylene  oxide,  [a]30  -f-10-3°,  on  prolonged  heating 
with  potassium  hydroxide,  gave  a  termolecular  con¬ 
densation  product,  C3H20O4,  b.  p.  128 — 130°/2-4  mm., 
MS  —43-0°,  and  a  quadrimolecular  product,  C12H2605, 
b.  p.  130 — 140°/2-4  mm.,  [a]i°  —49j19°;  these  pro¬ 
ducts,  together  with  dihydroxypropyl  ether,  were 
formed  on  prolonged  heating  of  propylene  oxide  with 
propylene  glycol,  the  reaction  proceeding  at  a  lower 
temperature  and  more  rapidly  in  presence  of  sulphuric 
acid ;  thus  propylene  oxide,  [a]“  —10-3°,  with  optically 
active  propylene  glycol  gave  dihydroxypropyl  ether, 
b.  p.  129— 132°/30  mm.,  [ajg  -36-4°.  Glycidol,  on 
heating  at  100°  for  42  hrs.,  gave  a  compound  which, 
on  hydrolysis  with  sulphuric  acid,  yielded  diglyceryl 
ether  and,  on  treatment  with  ammonia,  took  up  less 
than  one  amino-group ;  it  is  regarded  as 

0H-CH2-CH(0H)-CH2-0-CH2-CH<?  ;  on  stronger 

Cfi2 

and  more  prolonged  heating  a  compound  with  the 
same  empirical  formula  and  mol.  wt.  444  was 
obtained.  C.  R.  Harington. 


The  supposed  dimethiodide  of  trimethylene 
sulphide.  G.  M.  Bennett  and  A.  L.  Hock  (J.C.S., 
1927, 2496 — 2499). — This  substance,  hitherto  regarded 
as  possessing  the  unique  structure 


ch2<CH,>s 


Hie 


I2  (A.,  1917,  153),  actually 


contains  only  one  ionised  iodine  atom  and  yields  a 
chloroaurate  and  a  chloroplatinate  both  containing 
iodine.  It  is  really  dimethyl-y-iodopropylsulphonium 
iodide.  The  trimethylene  sulphide  ring  of  the  inter¬ 
mediate  monomethiodide  ruptures  to  give  methyl 
y-iodopropyl  sulphide,  which  then  reacts  with  methyl 
iodide  to  give  the  sulphonium  iodide.  This  view  is 
confirmed  by  synthesis  :  y-hydroxypropyl  mercaptan, 
on  methylation  with  methyl  sulphate,  yields  methyl 
y-hydroxypropyl  sulphide,  b.  p.  102°/24  mm.,  df  (vac.) 
1-030,  which  in  turn  is  converted  into  impure  dimethyl- 
y-hydroxypropylsidphonium  iodide  by  methyl  iodide. 
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Treatment  of  the  last-named  substance  with  hydrogen 
iodide  in  xylene  yields  dimethyl-y-iodopropylsviphon- 
ium  iodide,  m.  p.  97-5°,  identical  with  the  supposed 
dimethiodide.  G.  A.  C.  Gough. 

Refractivity  and  dispersivity  of  normal  mono¬ 
basic  aliphatic  acids.  H.  I.  Waterman  and  S.  H. 
Bertram  (Ree.  trav.  chim.,  1927,  46,  699 — 702). — 
The  refractivity  and  dispersivity  of  the  normal 
aliphatic  acids  of  2  to  18  carbon  atoms  (with  the 
exception  of  the  C„  acid,  for  which  wobutylacetic  acid 
was  used)  have  been  determined  at  70°  for  the 
sodium  line  and  the  0 ,  F,  and  G'  lines  of  the  hydrogen 
spectrum.  The  lower  acids  were  fractionally  distilled, 
and  the  middle  acids  also,  in  a  cathodic  vacuum ;  the 
higher  acids  were  crystallised  from  acetone.  The 
following  are  the  respective  values  for  n™  :  C2,  1-3531 ; 
C„  1-3662;  C4,  1-3775;  C5,  1-3877;  C„,  1-3967;  C7, 
1-4029;  C8,  1-4085;  Ca,  1-4130;  C10,  1-4170;  Cn, 
1-4203;  C12,  1-4225;  C13,  1-4249;  C14,  1-4268;  C15, 
1-4287;  C1G,  1-4303;  C17,  1-4319;  C18,  1-4332. 

The  increments  in  n0.M  in  passing  from  one  acid  to 
the  next  higher  form  two  series,  and  are  at  first 
greater  when  passing  to  an  acid  with  an  odd  number 
of  carbon  atoms,  but  after  undccoic  acid  are  greater 
for  the  reverse  direction.  E.  W.  Wignall. 

Determination  of  mixtures  of  isomeric 
unsaturated  compounds.  II.  Iodometric 
methods.  R.  P.  Linstead  and  C.  J.  May  (J.C.S., 
1927,  2565 — 2579 ;  cf.  this  vol.,  445).— A  solution  of 
iodine  in  aqueous  potassium  iodide  reacts  with 
A1-ci/dohexcnylacetie  acid  in  aqueous  sodium  carbon¬ 
ate  to  afford  the  y-lactone  of  l-iodo-2-hydroxycyclo- 
hexylacetic  acid,  m.  p.  58°.  The  amounts  of  the  com¬ 
ponents  in  a  mixture  of  the  above  acid  with  cyclo- 
hexylideneaeetic  acid  may  be  determined  to  within 
5%  (see  also  Bougault,  A.,  1908,  i,  537)  by  the 
preferential  addition  of  iodine  to  the  py- unsaturated 
acid  under  standard  conditions.  A  new  explanation 
for  the  mechanism  of  the  addition  is  suggested.  The 
method  is  applied  to  acids  which  cannot  be  separated 
from  their  isomerides  (dialkylacrylic  acids).  Measure¬ 
ments  are  made  of  the  addition  of  bromine  to  mixtures 
of  the  isomeric  ethylcyc/ohexenones  and  of  iodine 
chloride  to  the  ethyl  esters  of  q/cfohexylidcneacctic, 
A1-c(/cZohexenylaeetic,  and  styrylacetic  acids  and  the 
results  used  to  determine  the  composition  of  equi¬ 
librium  mixtures  of  these  substances. 

G.  A.  C.  Gough. 

Three-carbon  system.  XIV.  Effect  of  con¬ 
ditions  on  isomeric  change  in  unsaturated  acids. 
R.  P.  Linstead  (J.C.S.,  1927,  2579— 2585).— The 
iodine  addition  method  (preceding  abstract)  shows 
that  an  equilibrium  mixture  of  A1-ci/cZohexenylaeetie 
acid  and  cycZohexylideneacetic  acid  contains  88%  of 
the  former  acid  and  that  this  value  is  independent  of 
temperature,  pressure,  and  concentration  of  either 
the  acid  or  the  catalytic  alkali.  The  velocity  of  inter¬ 
conversion  is  diminished  by  dilution  and  especially  by 
decrease  of  the  concentration  of  the  alkali.  The 
results  indicate  the  optimum  conditions  for  hydrolysis 
of  an  ester  of  an  unstable,  unsaturated  acid  without 
movement  of  the  double  linking.  G.  A.  C.  Gough. 

Action  of  formates  on  silver  acetate.  G. 
Gurevttsch  and  E.  Pokrovskaya  (Ukraine  Chem. 


J.,  1926,  2,  414 — 429). — The  action  of  silver  acetate 
on  various  salts  of  formic  acid,  given  by  the  equation, 

2Ag0Ac+H*C02M— >2Ag+C02+M0Ac+Ac0H,  has 

been  studied  with  the  view  of  determining  the  effect 
of  various  cations  on  the  velocity  coefficient,  K,  the 

latter  being  calculated  from  the  usual  equation  for  a 
termolecular  reaction.  The  reaction  was  carried  out 
at  80°,  the  concentrations  of  the  silver  acetate  and  the 
formate  being  0-04  and  0-02  g. -mol. /litre,  respectively. 
Halving  the  concentration  doubled  K.  The  velocity 
coefficient  increases  somewhat  with  the  duration  of 
the  reaction,  but  its  average  value  remains  constant 
for  the  cations,  Na‘,  K",  H\  Sr",  Zn",  Ca",  Ba". 
When  the  concentration  of  the  formate  was  increased 
to  100  times  that  of  the  silver  acetate,  and  the 
temperature  lowered  to  45°,  K  remained  constant 
throughout  the  reaction,  but  was  greater  for  a 
univalent  than  for  a  bivalent  ion.  For  ions  of  the 
same  valency,  increase  of  atomic  weight  led  to  an 
increase  of  K.  In  the  case  of  formic  acid  itself, 
the  velocity  coefficient  was  one  thirtieth  of  that  for 
potassium  formate.  E.  Rothstein. 


of  ethyl  acetate. 


Nai.  When  (I)  is 


Metallic  derivatives  of  the  enolic  forms  of 
monocarbonyl  compounds.  IX.  Condensations 
of  ethyl  acetate.  X.  Preparation  and  pro¬ 
perties  of  ketenacetals.  H.  Scheibler  and  E. 
Marhenked  (Annalen,  1927,  458,  1 — 39). — The 
mixture  (I)  obtained  by  treating  ethyl  acetate  with 
sodium,  sodamide,  or  sodium  ethoxide  at  a  low 
temperature  contains  the  “  primary  reaction  pro¬ 
duct  ”  (II),  ethyl  sodioacetoacetate,  and  the  additive 
product  CMe(ONa)(OEt)2.  The  proportion  of  each 
(e.g.,  13-1%,  34-6%,  and  52-3%,  respectively)  may  be 
determined  by  comparing  the  amounts  of  acetic  acid 
formed  when  the  mixture  is  treated  with  water  at  60° 
and  with  20%  sulphuric  acid  (cf.  A.,  1922,  i,  426). 
The  behaviour  of  (II)  towards  benzaldehyde  shows 
that  it  cannot  have  the  constitution 
COMe-CH2-C(OEt)2-ONa  (A.,  1925,  i,  1417),  and  it  is 
now  regarded  as  a  quinhydrone-like  sodio-derivative 

rcH3c(OEt):o- 

’  |LCH,:C(0Et)-0- 1 

heated  alone  or  in  ethyl  acetate  (Tl)  evolves  ethyl 
alcohol,  forming  ethyl  sodioaeetate.  Neither  this 
product  nor  that  obtained  by  refluxing  the  latter 
compound  with  alcohol  yields  ketenaeetal  when 
decomposed  by  water.  Acetone,  ethyl  alcohol,  and 
sodium  carbonate,  as  well  as  ketenaeetal,  are  obtained 
by  treating  (I)  with  water  at  80°.  The  new  formula 
explains  simply  these  and  other  characteristic 
reactions  of  the  substance  (II).  In  general,  the 
following  steps  are  postulated  in  the  condensation  of 
two  carbonyl  compounds,  at  least  one  of  which  forma 
an  enol  (Claisen,  acetoacetic,  aldol,  and  cinnamic  ester 
condensations) :  (a)  formation  of  a  metallic  ketyl 

(with  sodium)  or  of  an  additive  compound  (with 
sodamide  or  sodium  ethoxide),  (6)  conversion  into  a 
sodio-enolate  with  loss  of  hydrogen  or  alcohol,  (c) 
formation  with  a  further  mol.  of  ketone  of  a  complex 
of  type  (II),  (d)  condensation  within  the  complex. 
The  statement  of  Adickes  (A.,  1925,  i,  1378)  that  only 
esters  containing  adjacent  carbonyl  groups  form 
alkali  alkoxide  additive  products  is  shown  to  he 
incorrect.  Reasons  are  given  for  preferring  the  new 
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mechanism  for  the  acetoaeetic  condensation  to  the 
older  (cf.  Swarts,  this  vol.,  132)  and  newer  (A.,  1905, 
i,  258)  mechanisms  of  Claisen. 

[With  R.  Nikolic.] — When  the  primary  reaction 
product  from  sodium  propoxide  and  propyl  acetate  is 
treated  with  water  and  the  propyl  alcohol  removed 
from  the  product  as  the  phenylurethanc,  keten 
dipropylacetal,  b.  p.  104—106°,  df  0-7999,-  1-3769, 

is  obtained.  Similarly,  using  the  appropriate  ester 
and  alkali  alkoxide,  keten  diisobulylacetal,  b.  p.  110 — 
112°,  df  0-8145,  nf,  1-3966 ;  keten  diisoamylacelal,  b.  p. 
131—133°,  df  0-8104,  nf,  1-4021;  ethoxyketen  diethyl- 
acetal  ( triethoxyethiyUm ),  b.  p.  163 — 165°,  df  0-9047, 
nf?  1-4038,  and  methylkefen  diethylacetal,  b.  p.  78 — 81°, 
df  0-8002,  nf  1-3673,  are  prepared  in  5 — 10%  yield. 
Ketcnacetals  are  also  obtained  in  slightly'-  smaller 
yield  by  treating  the  primary  reaction  products 
successively  with  phosphoryl  chloride  and  sodium 
alkoxide.  The  reaction,  which  affords  evidence  in 
favour  of  formula!  of  the  type  (II),  is  represented 
thus  :  (II)  — ->  [OHo:C(OEt)*0-]3PO  — ->- 
CH,:CCl-OEt) — >-CH2:C(OEt)o  (cf.  Scheibler,  this 
vol.,  338).  Unlike  those  containing  negative  groups 
(cf.  Reitter  and  Weindel,  A.,  1907,  i,  748 ;  Staudinger, 
A.,  1922,  i,  1015),  the  above  ketenacetal3  are  fairly 
stable  towards  water  and  alkalis.  Keten  diethyl- 
aeetal  is  rapidly  oxidised  by  alkaline  permanganate, 
probably  to  ethyl  hydrogen  oxalate,  since  oxalic  acid 
is  formed  on  hydrolysis.  With  bromine  it  yields  ethyl 
bromide  and  ethyl  bromoacetate,  and  with  sodamide 
in  ethereal  solution,  ammonia,  sodium  ethoxide,  and 
sodium  ethoxyacetylide ,  CNa-C-OEt.  The  white  silver 
cthoxyacetylide  decomposes  in  presence  of  water,  giving 
metallic  silver.  Similarly  phenylketen  diethylacetal 
and  sodamide  in  benzene  give  a  product,  b.  p.  100 — 
120°/15  mm.,  containing  ethoxyphenylacetylene, 
which  is  converted  by  water  into  phenylacetic  acid. 

H.  E.  F.  Notton. 

Interaction  of  bromine  with  acetic  anhydride. 
II.  K.  J.  P.  Orton,  H.  B.  Watson,  and  H.  I. 
Hughes  (J.C.S.,  1927,  2458— 2465).— Contrary  to 
previous  observations  {ibid.,  1912,  101,  1722;  1923, 
123,  3081),  it  is  found  that  pure  acetic  anhydride  is 
attacked  by  bromine  at  the  ordinary  temperature  in 
the  absence  of  light.  Measurements  of  the  velocity 
of  the  reaction  indicate  that  hydrogen  bromide, 
formed  in  minute  amount  by  direct  bromination, 
reacts  with  the  anhydride  to  give  acetic  anhydride 
and  acetyl  bromide.  The  latter  is  rapidly  brominated 
and  then  reacts  with  further  acetic  anhydride  to  give 
bromoacetic  anhydride  and  to  regenerate  acetyl 
bromide.  Hydrogen,  acetyl,  propionyl,  or  benzoyl 
bromides  accelerate  the  reaction  as  do  ferric  chloride, 
stannic  chloride,  iodine,  iodine  chloride,  and  sulphuric 
acid ;  the  latter  class  of  substance  probably  induce 
enolisation  and  direct  bromination  of  the  anhydride. 
The  reaction  is  completely  inhibited  by  traces  of 
quinoline  (probably  contained  in  the  samples  used  in 
previous  work)  and  partly  by  other  basic  substances 
and  alkali  bromides.  Nitric  acid  and  acetyl  nitrate 
have  powerful  inhibitory  action.  G.  A.  G.  Gough. 

Action  of  acetic  anhydride  containing  sulpho- 
acetic  acid  on  aliphatic  double  linkings.  P. 
Ebel  and  M,  W.  Goldberg  (Helv.  Chim,  Acta,  1927, 


10,  677 — 680). — When  treated  with  acetic  anhydride 
containing  2%  of  sulphuric  acid,  cyclohexene  undergoes 
a  condensation  of  the  Friedel  and  Crafts  type,  giving 
A1-cycZohexenyl  methyl  ketone  (cf.  A.,  1922,  i,  1033). 
An  intermediate  compound  cannot  be  isolated.  The 
reagent  has  no  action  on  ethylene,  methyl  cinnamate, 
or  safrole.  d-Pinene  affords,  on  gentle  treatment  at 
100°,  a  mixture  from  which  (a)  a  fraction,  b.  p.  156 — 
158°/720  mm.,  df  0-853,  nf  1-4683,  containing  hydro¬ 
carbons,  C10H10  and  C10H18,  probably  pinene  and  a 
monocyclic  terpene  with  one  double  linking,  respect¬ 
ively,  and  ( b )  a  triply  unsaturated  diterpene,  b.  p. 
170°/12  mm.,  df  0-923,  n,,  1-5143,  are  obtained. 
Vigorous  treatment  at  120°  gives  a  substance,  C10H1GO, 
b.  p.  215°/727  nun.,  df  0-956,  nf  1-4853,  probably  a 
monocyclic  unsaturated  ketone. 

H.  E.  F.  Notton. 

Halogeno-acylato-compounds  of  quadrivalent 
titanium.  M.  Giua  and  E.  Monath  (Z.  anorg. 
Chem.,  1927,  166,  306— 310).— By  the  action  of 
titanium  tetrachloride  on  formic,  propionic,  butyric, 
and  isovaleric  acids,  respectively,  mixtures  of  sub¬ 
stances  have  been  obtained,  similar  to  the  compound 
previously  described  in  the  case  of  acetic  acid  (A., 
1925,  i,  531).  An  analogous  bromine  compound, 
Ti2Br4(OAc)4,  is  formed  by  interaction  between 
titanium  tetrabromide  and  a  mixture  of  acetic  acid 
and  acetic  anhydride.  Titanium  chloroacetate  reacts 
with  alizarin  to  form  a  substance  which  is  probably  a 
type  of  lake.  R.  Cuthill, 

Derivatives  of  petroselic  and  petroselidic  acids. 
A.  Steger  and  J.  van  Loon  (Rec.  trav.  chim.,  1927, 
46,  703—708). — By  heating  pure  petroselic  acid  (van 
Loon,  this  vol.,  853)  with  glycerol  and  zinc  dust  (2%), 
pure  tripetroselin,  in.  p,  26-2°,  iodine  value  85-9, 
saponification  value  189-8  (cf.  Vongerichten  and 
Kohler,  A.,  1909,  i,  454),  is  obtained ;  the  same  product 
is  prepared  by  crystallisation  of  the  natural  glyceride 
of  parsley-seed  oil  from  an  ether-alcohol  mixture. 
The  product  of  the  action  of  nitrogen  peroxide  on 
petroselic  acid,  m.  p.  52-7°  (cf.  Hilclitch  and  Jones, 
this  vol.,  540),  is,  by  analogy  with  elaidic  acid,  named 
“  petroselidic  acid  ” ;  it  yields  similarly  tripetroselidin, 
m.  p.  50-1°.  Oxidation  by  alkaline  potassium  per¬ 
manganate  yields  dihydroxy-acids,  m.  p.  122-2°  from 
petroselic  acid,  117-2°  from  petroselidic  acid.  Methyl 
petroselate  is  oxidised  by  perbenzoic  acid  in  chloro¬ 
form  to  an  s^-oxidostearic  acid,  m.  p.  59-2°,  converted 
by  sulphuric  acid  into  a  water-soluble  derivative, 
which  on  warming  in  water  yields  the  dihydroxy-acid 
of  in.  p.  117-0°  (obtained  by  oxidising  petroselidic 
acid).  Methyl  petroselidate,  m.  p.  20-0°,  yields 
similarly  an  e^-oxidostearic  acid  of  m.  p.  65-4°,  con¬ 
verted  into  the  dihydroxy-acid,  m.  p.  122-0°,  obtained 
from  petroselic  acid.  E.  W.  Wignall. 

Salts  of  a-linolic  tetrabromide  from  Philippine 

Lumbang  oil.  C.  M.  Jovellanos  and  A.  P,  West 
(Philippine  J.  Sci„  1927,  33,  349— 356).— Metallic 
salts  of  a-linolic  tetrabromide,  obtained  as  previously 
described  (this  vol.,  304),  have  been  prepared  by  a 
general  method  of  conversion  into  the  potassium  salt, 
which  then  interacts,  in  alcoholic  solution,  with  the 
solution  of  the  inorganic  salt.  The  following  salts  are 
described  :  cadmium,  m.  p.  135-7—137-8°;  cobalt, 
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m.  p.  15(5 -5°  to  opaque  drops  stable  at  190°;  copper, 
m.  ii.  145-4";  magnesium,  m.  p.  150-1 — 151-7°;  and 
manganese,  in.  p.  144-9 — 147-5°.  A  table  of  solu¬ 
bilities  is  given  for  seventeen  organic  liquids. 

E.  Holmes. 

a-Elseostearic  acid  from  tung  oil.  J.  Boeseken 
[with  W,  C.  Smit,  J.  J.  Hooglanb,  and  A.  G.  van  ben 
BrobkJ  (Bee.  trav.  chirn,,  1927,  46,  619 — 634). — In 
continuation  of  earlier  work  (A.,  1925,  i,  507,  1129), 
and  to  confirm,  the  theory  that  a-ekeostearic  acid  con¬ 
tains  three  conjugated  double  linkings  between  tho 
0  and  v  carbon  atoms,  the  action  of  “peracetic”  acid 
(a mixture  of  glacial  acetic  acid  and  60%  hydrogen  per¬ 
oxide)  and  of  catalytic  hydrogenation  under  pressure 
on  K-ekeostearic  acid  and  its  partly  brominated 
derivatives  has  been  examined  mainly  along  the  line 
of  determining  the  times  necessary  for  saturation  of 
the  various  double  linkings.  All  the  observed  facts 
are  accounted  for  if  the  acid  has  the  structure 
indicated,  and  if  addition  occurs  according  to  Thiele’s 
hypothesis.  When  acted  on  by  Wijs’  solution  two 
of  the  three  linkings  are  saturated,  under  given 
conditions,  in  less  than  4  hr.,  whilst  the  third  requires 
6  days,  this  being  in  accordance  with  the  behaviour 
of  known  conjugated  systems.  In  the  case  of  bromine, 
two  molecules  are  introduced  rapidly,  but  the  third  is 
added  only  under  the  influence  of  ultra-violet  light. 
When  tetrabromo-a-elseostearic  acid  is  treated  with 
“  peracetic  ”  acid  90%  of  the  theoretical  amount  of 
oxygen  is  absorbed  after  8  days.  From  the  reaction 
product  is  isolated  lelrabromodihydroxymonoaceiyl- 
stearic  acid,  m.  p.  106°.  When  free  a-elseostearie  acid 
is  treated  with  one,  two,  and  three  mols.  of  “  per¬ 
acetic  ”  acid  the  results  are  complicated  by  the  fact 
that  it  is  found  impossible  to  control  the  reaction  so 
that  only  one,  or  only  two  double  linkings  are  com¬ 
pletely  saturated  before  further  addition  begins,  that 
the  hydroxyl  groups  inserted  are  so  situated  that  ring 
closure  by  loss  of  -water  is  possible  to  give  a  variety  of 
anhydrides,  and  further  that  acetylation  may  also 
proceed  at  one  or  more  of  the  free  hydroxyl  groups. 
It  is  probable  that  the  final  substance  is  a  saturated 
acid  having  three  pairs  of  carbon  atoms  bridged 
through  single  atoms  of  oxygen.  Catalytic  hydrogen¬ 
ation  under  pressure  allows  the  reaction  to  proceed  at 
comparatively  low  temperatures.  As  before,  pro¬ 
gressive  saturation  of  the  double  linkings  follows 
Thiele's  hypothesis,  and  tho  introduction  of  two 
molecules  of  hydrogen  gives  an  oleic  acid  having 
the  double  linking  between  the  x  and  ?.  carbon 
atoms.  E.  Holmes. 

Dehydrogenation  of  succinic  acid.  A,  Hahn 
and  W.  Haarmann  (Z.  Biol.,  1927,  86,  523—524;  cf. 
Bach  and  Michlin,  this  vol.,  591 ;  Thunberg,  A.,  1918, 
i,  140,  ii,  87  ;  1920,  i,  784). — A  preliminary  account  of 
experiments  on  the  action  of  muscle  on  succinic  acid 
in  presence  of  methylene-blue  and  in  absence  of 
oxygen,  in  which  malic  acid  and  a  smaller  quantity  of 
fumarie  acid  were  isolated.  The  evidence  favours  the 
view  that  the  succinic  acid  provides  the  hydrogen 
necessary  for  the  reduction  of  the  dye,  being  itself 
oxidised" to  fumarie  acid,  which  rapidly  adds  water 
under  the  influence  of  a  special  ferment  to  form  malic 
acid.  W.  J.  Powell, 


Stereochemical  studies.  XIV.  Hydrolysis  of 
esters.  XV.  Alkaline  decomposition  of  mono- 
chlorosuccinic  acid.  XVI.  Hydrolysis  of  the 
monohalogenosuccinic  acids.  B.Holmberu  (Ber,, 
1927,  60,  [jS],  2185—2194,  2194—2198,  2198—2211). 
— XIV.  It  appears  generally  valid  to  consider  that 
during  hydrolysis  of  a  carboxylic  ester  by  water 
-without  hydrogen-ion  catalysis  the  alkyl  group  of  the 
ester  unites  with  the  hydroxyl  from  the  water : 
R'O-CO-R+HO-H^R'-OH+HO-CO-R.  Hence  in 
those  esters  which  are  hydrolysed  only  in  the  presence 
of  hydrogen  ions  it  is  probable  that  tho  union  between 
the  carbinol  carbon  and  tho  oxygen  atom  is  so  firm 
that  hydrolysis  takes  place  according  to  tho  scheme : 

R'O-CO-R-f  H(H20)x==R/,0H-hH0*C0-R  -j- 

41 

IRHjOb-j.  The  cause  of  the  change  lies  in  the  tend¬ 
ency  of  the  alkoxy-radical  to  unito  with  hydrogen 
to  form  an  electrically  slightly  dissociated  compound 
and  the  ability  of  tho  ion,  owing  to  its  hydration,  to 
bring  all  the  elements  required  for  the  completion  of 
the  change.  It  is  therefore  to  be  expected  that  other 
ions  containing  atoms  prone  to  complex  formation 
with  alkoxy-groups  will  be  catalytieally  active  in 
ester  hydrolysis  or,  more  generally  expressed,  that 
hydrogen-ion  catalysis  is  only  a  special  instance  of  a 
more  general  complex  catalysis.  Tho  existence  of  this 
new  type  of  catalysis  is  established  by  measurement  of 
the  rate  of  hydrolysis  of  sodium  acetoxyacetate  in 
aqueous  solution  alone  and  in  the  presence  of  copper 

sulphate  (catalyst  CuOH),  barium  acetoxyacetate  and 
copper  sulphate,  sodium  acetoxyacetate,  sodium 
acetate,  or  sodium  glycollate  and  copper  sulphate, 
acetoxyacetic  acid  and  copper  sulphate,  sodium 
d£-acetylmalate  or  sodium  monohalogenosuccinatos 
and  copper  sulphate, 

XV.  The  decomposition  of  monochlorosuccinie  acid 
by  alkalis  consists  of  two  changes,  the  first  uni- 
molecular,  in  which  the  hydroxyl  ion  reacts  with  tho 
ion  of  monochlorosuccinie  acid  with  the  production  of 
the  ion  of  fumarie  acid  and  bromine,  and  the  second  a 
bimolecular  reaction  in  which  the  clilorosuecinie  ion 
forms  first  the  ion  of  propiolactoaiecarboxylic  acid  and 
the  bromine  ion  and  ultimately  malic  acid.  The 
expressions  C2= 0-444  X  [Na’Jl  —  0-80  X  [Ba]1'3  are  valid 
for  the  bimolecular  reaction  between  sodium  ohloro- 
succinate  and  sodium  hydroxide  or  barium  ehloro- 
succinate  and  barium  hydroxide,  whereas  according 
to  Johansson  (A.,  1913,  ii,  126)  the  corresponding 
expressions  for  bromosuecinic  acid  are  02=5-7  X 
[Na']S=ll-8x  [Baj1;3. 

XVI.  The  isolation  of  (fi-)-propioiactonecarboxylic 
acid  permits  its  conversion  by  ammonia  into  cZ(-f}-[3- 
malamic  acid  and  hence  establishes  its  position  in  the 
a'-series.  Since  it  is  transformed  by  alkalis  into 

d(-f-)-malio  acid  the  change  occurs  without  inversion 
under  the  influence  of  hydroxyl  ions.  Analogously, 
the  addition  of  other  anions  must  be  supposed  to 
occur  without  inversion  and  the  Isevorotatory 
halogeno-  and  sulphur-substituted  succinic  acids  must 
be  regarded  as  d(— )-forms.  Conversely,  the  trans¬ 
formation  of  an  active  halogcnosuccinic  acid  into 
propiolaotonccarboxylic  acid  of  the  opposite  sign 
occurs  without  inversion.  Hydrolysis  of  d(-f)-pro- 
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piolactonecarboxylic  acid  in  more  or  less  acidic 
solution  gives  lacvorotatory  malic  acid  and  is  thus 
accompanied  by  inversion.  Related  to  this  is  the 
observation  that  the  small  quantities  of  malic  acid 
obtained  by  the  alkaline  decomposition  of  d(—  )- 
halogenosuccinic  acids  are  invariably  dextrorotatory, 
whereas  decomposition  in  acid  solution  generally  gives 
laavorotatory  malic  acid  as  shown  by  Walden’s 
classical  experiments  and  a  new  series.  Inversion 
during  the  hydrolysis  of  propiolactonccarboxylic  acid  is 
at  first  sight  surprising,  since  it  is  not  observed  during 
the  hydrolysis  of  carboxylic  esters,  acetylmandclic 
acid,  or  aeetylmalic  acid.  The  reactions  do  not, 
however,  proceed  in  the  same  manner,  since,  in  the 
first  case,  hydrogen  ions  are  not  generally  involved  to 
an  appreciable  extent.  The  steric  relationships 
involved  in  the  conversion  of  a  d(—  )-halogenosuccinic 
acid  into  malic  acid  are  expressed  by  the  schemes  : 

ti(— )-C02-CHX-CH2-C02=d(  +  )-C0,-CH-CH2-C0-0+ 


X  ;  d(+)-C02-GH-CH2-C0-0+0H= 


d(+)-C02-CH(0H)-CH2-C02 ;  d(+)-C02-CH-CH2-COO 

+H20-?(~)-G0o-GH(0H}-CH2-C02H  ; 
d(+)-CQ2,CH-CH2-CQ‘0+H(H20)I= 

dC-bl-COo-CHfOHJ-CH^CO^+HfH^)^!.  Further 
possibilities  are  expressed  by  the  schemes  : 

CO2-CHX-CH2*C02+OH=cb2*CH(0H)-CH2-CO2+X 

andC02-CHX-CH2-cb2+H20=C02-CH(0H)-CH2-C02 

-j-H-fX,  hut  since  the  yields  of  fumaric  acid  are 
greater  and  of  malic  acid  smaller  as  the  acidity  or 
alkalinity  of  the  solution  increases  it  appears  that  in 

these  cases  the  reactions  C02,CHX*CH2-C02+OH= 

cb2-CH:CH-C02+ H20 + x  and 

C02-CHX-CH2-C02=C02-GH:CH-C02+H+X  almost 
completely  dominate.  Complication  due  to  the  form¬ 
ation  of  compounds  of  the  type 

C02,CH{CH2,C02),0,C0,CHX,CH2'C02  do  not  appear 
to  occur  in  dilute  solution  (cf.  Senter,  A.,  1912,  i,  828). 
The  above  deductions  do  not  appear  to  he  in  harmony 
with  Walden’s  observations  as  far  as  experiments  with 
the  hydroxides  of  tin,  lead,  cadmium,  and  copper  are 
concerned.  The  nature  of  the  metals  indicates  that 
hydrolysis  in  these  cases  is  not  due  to  hydrogen  or 
hydroxyl  ions,  but  to  metallic  ions  as  a  consequence 
of  complex  catalysis.  This  view  is  confirmed  by  a 
lengthy  series  of  experiments  in  which  it  is  shown  that 
the  cupric  ion  favours  the  production  of  d(+)  -malic 
acid  so  pronouncedly  that  the  action  is  appreciable  in 
acid  solution.  A  similar  effect  is  produced  by  beryll¬ 
ium  and  aluminium  ions  which  have  a  marked 
tendency  to  form  complexes  with  hydroxy-acids, 
whereas  the  magnesium  ion  does  not  differ  appreciably 
from  the  calcium  ion.  In  agreement  with  the 
influence  of  the  cupric  ion  on  the  hydrolysis  of 


propiolactonecarboxylic  acid,  inversion  is  not 
observed  when  copper  hydroxide  acts  on  Z(— )-acetyl* 

malic  acid.  H.  Wren. 

Methylpolymethylenedicarboxylic  acids  con¬ 
nected  with  the  investigation  of  muscone,  L. 
Ruzicka.  I.  [with  R.  Steiger]  Syntheses  from 
citronellal.  II.  [with  M.  Stoll]  Synthesis  of 
P-methyltridecane-av-dicarboxylic  acid  (Holy. 
Chim.  Acta,  1927,  10,  680— 694).— Citronellidene- 
acetic  acid  is  readily  prepared  in  quantity  by  the 
method  of  Rupe  and  Lotz  (A„  1903,  i,  841).  The 
ethyl  ester,  obtained  almost  pure  by  using  1  %  alcoholic 
sulphuric  acid,  is  reduced  fay  sodium  and  alcohol,  first 
to  citronelhjlacetic  acid  ( 80 -dimethyl- An -decenoic  acid) 
(I),  b.  p.  168— 169°/12  mm.,  df  0-9211,  1-4595 

(ethyl  ester,  b.  p.  145 — 155° /12  mm.,  [a]D  —2-0°) ; 
then  to  a-dimethyl-AB-decen-a-ol,  b.  p.  140 — 150°/12 
mm.,  df  0-865,  [a]Q  — 1-25°.  This  is  converted  by  dry- 
hydrogen  bromide  into  a.-bromo-a-dirmthyl-AB-decene, 
b.  p.  145 — 150°/lo  mm.,  df  1-06,  which  condenses  with 
ethyl  malonate  giving  ethyl  -dimethyl-Al-undecene- 
aa-dicarboxylate,  b.  p.  160 — 165°/0-5  mm.,  [a]„  —2-0°, 
converted  by  hydrolysis  and  distillation  into  ^-di¬ 
methyl- A1 -dodecenoic  acid,  b.  p.  178 — 180° /12mm.,  [a]D 
-—1-6°  (ethyl  ester,  b.  p.  155 — 165°/12mm.,  [a]„— 1-6°). 
By  repeating  these  operations  the  following  series  of 
compounds  is  prepared:  yX-dimethyl-AK-dodecen-a-ol, 
b.  p.  160 — 16o°/13  mm.,  [«]„  -1-0°;  a.-brorivo-iik- 
dimetlujl-A*-dodecene,  b.  p.  155 — 160°/12  mm.,  ethyl 
Oy.-dimethyl-Ax-iridecene-oca-dicarboxylate,  b.  p.  180 — 
185°/1  mm.,  [a]D  —1-0° ;  Q\i-dirnethyl-Ax-ietradecenoic 
acid  (II),  b.  p.  160 — 165°/1  mm.  (ethyl  ester,  b.  p. 
185 — 190°/12  mm.,  [a]D  —TO0);  tv-dimethyl- A^-tetra- 
decen-a-ol,  b.  p.  178 — 182°/12  mm.,  [a]D  —0-85°; 
c i-bmno-iv-dimethyl-A*4etradecene ,  b.  p.  170 — 175712 
mm.,  which  is  converted  through  the  nitrile  into 
iv-dimelhyl-Ae-pentadecenoic  acid  (III),  b.  p.  I70°/0-5 
mm. ;  ethyl  K£-dimetkyl-Ay-pentadecene-aa-dicarboxyl- 
ate,  b.  p.  175— 180°/0-5  mm.,  [«]„  -0-6°;  xt-dimethyl- 
Ay-hexadecenoic  acid  (IV),  b.  p.  175 — 180°/1  mm. 
(ethyl  ester,  b.  p.  200°/11  mm.);  Xo-dimethyl-At-hexa- 
decen-a-ol,  b.  p.  195 — 200° /1 3  mm.;  a-bromo-Xo-di- 
metliyl-At-liexadecene ,  b.  p.  190 — 200°/10  mm.,  which 
is  converted  through  the  nitrile  into  Xo-dimethyl- A*- 
heptadecenoic  acid  (V),  b.  p.  190°/0-5  mm.  The  new 
acids  are  oxidised  by  ozone  and  chromic  acid  to 
methylated  dicarboxylic  acids,  from  which  the 
second  higher  homologues  may  bo  prepared  by 
standard  methods  (cf.  A.,  1926,  499).  Thus,  from  (I) 
is  obtained  y-methylhexane-a.(-dicarboxylic  acid,  m.  p. 
81°,  b.  p.  190— 210712  mm.  (ethyl  ester,  b.  p.  150— 
160°/13  mm.);  from  (II),  y-methyldecam-u.K-dica  rb- 
oxylic  acid,  m.  p.  71°  (ethyl  ester,  b.p.  14070-5  mm.), 
and  8-methyldodecane-aix-dicarboxylic  acid,  m.  p.  74— 
75°;  from  (III),  y-methyl  undecane-oA-dicarboxylic 
acid,  b.  p.  190 — 200°/0-5  mm.,  m.  p.  47°,  and  S- methyl - 
iridecane-av -dicarboxylic  acid,  m.  p.  54 — 55°;  from 
(IV),  y-methyldodecane-aiL-dicarboxylic  acid,  m.  p.  76 — 
77°;  8-methytietradecane-ai-diol,  b.  p.  20070-4  mm.;. 
ai-dibromo-8-methyltelradecane,  b.  p.  165 — 170°/0*5 
mm.,  and  8-methyltelradecane-a£-dicarboxylic  acid, 
m.  p.  75—76°,  and  from  (V),  y-methyltridecane-«r- 
dicarboxylie  acid,  b.  p.  200°/0-5  mm.,  m.  p.  62 — 63° 
(cf.  Chuit,  Boelsing,  and  Malet,  this  vol.,  446).  All: 
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the  dicarboxylic  acids  prepared  in  this  way,  except 
y-raethyIhexane-a£-dicarboxylic  acid,  are  optically 
inactive,  the  y-  methyl  derivatives,  unlike  the  corre¬ 
sponding  p-methyl  derivatives  (this  vol.,  57),  being 
racemised  by  alkali.  Many  of  these  acids  when 
apparently  pure  exhibit  variations  in  m.  p.  which  are 
attributed  to  the  presence  of  allotropie  forms. 

Regulated  hydrolysis  of  ethyl  undccane-aX-dicarb- 
oxylate  affords  the  monoethyl  ester,  converted  by 
thionyl  chloride  at  the  ordinary  temperature  into 
ethyl  X-chlorocarbonyldodecoate,  b.  p.  185 — 188°/5  mm., 
which  yields  with  ammonia  ethyl  X-carbamidododecoate, 
m.  p.  91 — 92°.  The  acid  chloride  reacts  with  zinc 
methyl  iodide  (cf.  Blaise,  A.,  1914,  i,  141)  forming 
ethyl  [i-ketotelradecoate  (I),  b.  p.  164r — 166°/1  mm. 
( semicarbazone ,  m.  p.  105 — 106°).  In  the  same  way 
ethyl  azelate  yields  ethyl  r/- chlorocarbonyloctoate ,  b.  p. 
155 — 158°/15  mm.,  and  ethyl  Q-ketodecoate,  b.  p.  151 — 
153°/11  mm.  ( semicarbazone ,  m.  p.  102 — 103°),  and 
ethyl  sebaeate  yields  ethyl  Q-chlorocarbonylnonoate, 
b.  p.  168 — 170°/15  mm.,  and  ethyl  i-ketoundecoate, 
b.  p.  161 — 163°/12  mm.  The  keto-ester  (I)  with  zinc 
and  ethyl  bromoacetate  gives  a  mixture  of  ethyl 
$-hydroxy-$-methyltridecane-av-dicarboxylaie  and  ethyl 
fi-?nethyl-Aa4ridecene-ctv-diearboxylate,  from  which  the 
latter,  b.  p.  186 — 187°/2  mm.,  is  obtained  by  treat¬ 
ment  with  phosphorus  tribroraide,  hydrolysis  with 
alkali,  and  re-esterification.  It  is  hydrogenated  in 
presence  of  platinum -black  to  ethyl  B-methyltridecane- 
av-dicarboxylate,  b.  p.  186 — 187°/2  mm.,  from  which 
p-methyltridecane-ar-dicarboxylic  acid  (this  vol.,  57, 
446)  ( dihydrazide ,  m.  p.  148—152°;  diamide ,  m.  p. 
145 — 150  ’;  dianilide,  m.  p.  131 — 133°)  is  obtained. 

H.  E.  E.  Notton. 

Condensation  products  of  d-tartaric  and  of 
malic  acid  with  chloral.  E.  H.  Yorston  (Rec. 
tew.  chim.,  1927,  46,  711 — 714). — d- Tartaric  acid  and 
chloral  hydrate  condense  in  presence  of  concentrated 
sulphuric  acid  to  give  the  chloralides  I,  m.  p.  160°, 
[cc]D  +42°  to  48°,  according  to  solvent;  and  II,  m.  p. 
173°,  [a]57eo  —54-6°  in  benzene,  +32-4°  in  acetone. 

One  form  only  of  malic  acid  chloralide  was  obtained, 
of  rotation  varying  with  the  solvent. 

E.  W.  WlGNALL. 

Effect  of  ionisation  on  optical  rotation.  III. 
The  8e-anhydro-sugar  acids.  P.  A.  Levene  and 
L.  W.  Bass  (J.  Biol.  Chem.,  1927,  74,  727— 737).— In 
the  (k-anhydro -sugar  acids,  the  difference  in  optical 
rotatory  power  between  the  undissociated  acid  and 
the  acid  ion  is  less  than  in  the  case  of  the  sugar  acids 
themselves  (cf.  A.,  1924,  i,  615);  in  the  (k-anhydro- 
dicarboxylic  acids  the  change  in  rotation  on  passing 
from  one  molecular  species  to  another  is  roughly 
proportional  to  the  distance  traversed  by  the  ionisable 
groups.  G.  R.  Harington. 

Lactone  formation  of  galactoarabonic  and 
mellbionic  acids  and  its  bearing  on  the  structure 
of  lactose  and  of  melibiose.  P.  A.  Levene  and  0. 
Wintersteiner  (J.  Biol.  Chem.,  1927,  75,  315 — 324), 
— Galactoarabinose  was  oxidised  with  barium  hypo- 
iodite  to  give  galactoarabonic  acid  ( calcium  salt,  [a]D 
+33-6°);  the  free  acid,  [a])!  +31-9°  at  first,  showed 
a  diphasic  mutarotation,  indicating  that  the  galactose 
is  linked  to  the  y-carbon  atom  of  the  arabinose,  and 


therefore,  in  lactose,  to  the  S-earbon  atom  of  the 
dextrose  (cf.  Levene  and  Sobotka,  this  vol.,  340). 
Melibionic  acid,  [a]g  -f- 108-8°  at  first,  showed  a  mono- 
phasic  mutarotation  similar  to  that  of  lactobionic  acid 
{loc.  cit.) ;  in  melibiose  therefore  the  linking  appears 
to  bo  on  the  S-carbon  atom  of  the  dextrose,  which  is 
in  disagreement  with  the  conclusions  of  Haworth  and 
Leitch  (J.C.S.,  1918,  113,  189)  and  of  Zemplen  (this 
vol.,  545).  C.  R.  Harington. 

Walden  inversion.  X.  Oxidation  of  a-thiol- 
carboxylic  acids  to  sulphonic  acids  ;  Walden 
inversion  in  the  series  of  a-hydroxycarhoxylic 
acids.  P.  A.  Levene,  T.  Mori,  and  L.  A.  Mikeska 
(J.  Biol.  Chem.,  1927,  75,  337 — 365). — In  every 
sulphonic  acid  investigated  the  difference  of  rotation 
between  the  free  acid  and  its  salts  is  in  the  same  sense 
as  in  the  corresponding  thiol  acid;  the  change  in 
polarity  from  -SH  to  -S03H  involves  therefore  no 
change  in  configuration.  Tables  are  given  summaris¬ 
ing  the  numerical  values  of  the  molecular  rotations  of 
a-substituted  fatty  acids  and  the  occurrence  or  non¬ 
occurrence  of  Walden  inversion  in  the  interconversion 
of  these  derivatives.  a-Bromo-n- butyric  acid,  [a]g 
-(-12-9°  in  water  (sodium  salt,  [a]f|  +1-67°),  gave 
l-a-thiol-n-butyric  acid,  b.  p.  103 — 107°/15  mm.,  [a]20 
—  17-66°  in  ether  ( monosodium  salt,  [a]"  +1-38°; 
dipotassium  salt,  [ajfj  +0-31°),  which  yielded  1-a -sul- 
pho-n-butiyric  acid,  [ajg  —3-97°  in  water  (mono- 
potassium  salt,  [«](?  —2-09°).  a-Bromo-tt- valeric  acid, 
on  resolution  through  the  quinine  salt,  gave  d-a-bromo- 
n -valeric  acid,  b.  p.  123 — 124°/15  mm.,  [a]g  +20-3°  in 
water  ( sodium  salt,  [ctjg  +7-28°),  which  was  converted 
into  l-o.-xantho-n-valeric  acid,  [«]()  -18-1°  in  ether ;  this 
yielded  1-a -tldol-n-valeric  acid,  b.p.  122 — 124°/13  mm., 
[a]'g  -17-1°  in  ether  (monosodium  salt,  [«]fj  +0-44°, 
disodium  salt,  [a]20  +3-55°),  which  was  oxidised 
to  d- u-sulpho-n-valeric  acid,  [a]J?  +0-96°  ( disodium 
salt,  -f8-81°;  monosodium  salt,  [a]*  4-0-42°). 
a-Bromoisovaleric  acid  was  best  resolved  by  means  of 
cinchonidine  in  acetone;  the  Z-acid,  [a]g  —7-7°  in 
ether,  gave  d-u-tMolisovaleric  acid,  b.  p.  114 — 115°/13 
mm.,  [a]!,  4-13-3°  in  ether  ( monosodium  salt,  [k]JJ 
4-2-24°;  disodium  salt,  [a]JJ  -4-03°),  which  was  also 
obtained  by  direct  resolution  of  a- thioltso  valeric  acid 
with  cinchonidine,  and  yielded  d-a-sulphoisovaleric 
acid,  [a];,  4-l'S0°  ( monosodium  salt,  [a]?)  4-0-98°; 
disodium  salt,  [a]]?  —3-57°).  a-Bromo-w-hexoic  acid, 
resolved  with  strychnine,  gave  1-a  -  bromo-n-hexo  ic 
acid,  b.  p.  129 — 130°/14  mm.,  [a]'{;  -22-6°  ( sodium 
salt,  [a]!,  —7-22°),  which  yielded  d-a -thiol-n-hexoic 
acid,  b.  p.  112 — 115°/l-8  mm.,  [aj$  4-29-29°  in  ether 
(monosodium  salt,  [a]-g  4-0-76°;  disodium  salt,  [a]fj 
—6-05°) ;  this  gave  1-a -sulpho-n-hexoic  acid,  [a]{J 
—3-08°  (monosodium  salt,  [a]2,?  -2-77°;  disodium  salt, 
[a]u  —14-43°).  d  -  a  -Bromoisohexo  ic  acid,  [a]g  4-29-8° 
in  ether  ( sodium  salt,  [a]D  -f  10-37°),  gave  \-vAMol\m- 
hexoic  acid,  b.  p.  126 — 126-5°/15  mm.,  [a]g  -15-6°  in 
ether;  d-a-thiolisohexoic  acid,  [a]fj  4-19-4°  in  ether 
(monosodium  salt,  [a];,1  —0-87°;  disodium  salt,  [a® 
-11-68°),  was  obtained  by  resolution  of  a-thiolisohex- 
oic  acid  with  quinine,  and  yielded  l-a-sulphoisohexoic 
acid,  [a]g  —4-22°  (monosodium  salt,  [a}(?  -3-38°; 
disodium  salt,  [a]f?  —16-9°).  1-a -Bromophenylacetic 
acid,  [a]-"’  — 106-4°,  gave  d-u-thiolphenylacetic  acid,  m.  p. 
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80 — 87°,  [«]j{  +114-5°  in  ether  ( monosodium  salt,  {cc]g 
+  78-9°;  disodium  salt,  [a]20  +33-2°),  which  yielded 
d-K-sutphophenylacetic  mid,  [«]”  +1-43°  (monosodium 
salt,  [ajv]  +1-83°;  disodium  salt,  [«]“  +5-6°). 
d-a-Bromo-n- valeric  acid  gave,  with  sodium  carbonate, 
1-a-h  ydroxy- n  -  vale  r  ic  acid,  [a]f)  —1-40°  { sodium  salt, 
[a]“  +2-65°) ;  d-v-hydroxy-n-hexoic  acid  (from 

1-a-bromo-m-hexoic  acid)  had  [a]g  +0*72°  (sodium 
salt,  [a]-1"  —4-02°) ;  l-a-hydrozy-n-hcxoic  acid,  by 
resolution  of  the  inactive  acid  with  cinchonidine  in 
chloroform,  had  m.  p,  00 —  61°,  [*T  -3-75°  (sodium 
salt,  [a]y  +14-77°);  a-bromoisohexoic  acid,  [a]*'  12-1°, 
gave  l-u-hydroxyhohexoic  acid,  [a]M  —0-53°  ( sodium 
salt,  [ct]§  —2-81°).  C.  R.  Harington. 

Identification  and  determination  of  aldehydes 
and  ketones.  S.  Veibel  (Bull.  Soc.  chim.,  1927, 
[iv],  41,  1410 — 1416). — The  m.  p.  of  semicarbazones 
are  appreciably  lower  when  taken  slowly  than  when 
determined  quickly.  For  the  determination  of  mol. 
wt.  of  semicarbazones,  0-1 — 0-2  g.  is  heated  under 
reflux  during  30  min.  with  water  (100  c.c.)  and  con¬ 
centrated  sulphuric  acid  (10  c.c.)  to  effect  complete 
dissolution.  Potassium  iodate  (0-4 — 0-5  g.)  is  then 
added,  and  the  mixture  boiled  until  the  colour  of  the 
iodine  disappears.  Ammonia  is  then  determined  by 
the  usual  method.  For  ten  examples  quoted  the 
method  is  accurate  to  0-6%,  except  for  o-nitrobenz- 
aldehydesemicarbazone.  Application  of  the  method 
to  crude  semicarbazones  gives  results  which  are 
usually  high.  H.  Burton. 

Affinity,  reactivity,  and  structure  in  acetal 
formation.  II.  W.  H.  Gartung  and  H.  Adkins 
(J.  Amcr.  Chem.  Soc.,  1927,  49,  2517 — 2524;  cf.  A., 
1925,  i,  784). — Equilibrium  constants  have  been 
determined  for  the  reactions  between  ethyl  alcohol 
and  amino-,  bromo-,  cyano-,  and  imino-acetaldehyde, 
(3-chloropropaldehydc,  glycollaldehyde,  acraldehyde, 
crotonaldehydc,  heptaldehyde,  propaldehyde,  acet¬ 
aldehyde,  butaldehyde,  and  cinnamaldehyde.  The 
values  of  -ET  log  K  indicate  that  the  effect  of  a  given 
substituent  on  affinity  in  the  acetal  reaction  is  not 
constant,  either  qualitatively  or  quantitatively.  The 
same  substituent  may  increase  or  decrease  the  affinity 
in  different  cases.  Aminoacetal  has  b.  p.  52 — 53°/2 
mm.,  d25  0-9161,  «25  1-41  20;  diacetalamine  has 
b.  p.  127— 130°/3  mm,  d*5  0-9541,  n 25  1-42  1  0  (cf. 
Wold,  A.,  1888,  443;  Wolff,  ibid.,  809). 

F,  G.  Willson. 

Action  of  formaldehyde  on  sodium  hydroxide. 

P.  Malvezin  (Bull.  Assoc.  Chim.  Suer.,  1927,  44, 
441 — 442). — The  reactions  described  by  Mcstre  (this 
vol.,  960)  were  studied  previously  by  the  author. 

J.  H.  Lane. 

Effect  of  dextrose  on  condensation  of  form¬ 
aldehyde.  I.  Determination  of  urinary  sugar. 
F.  B.  Kingsbury  (J.  Biol.  Chem.,  1927,  75,  241 — 245). 
— Polymerisation  of  formaldehyde  to  reducing  sugars, 
on  heating  in  alkaline  solution,  is  accelerated  by  the 
presence  of  dextrose  or  other  reducing  sugar.  The 
colour  developed  on  heating  an  alkaline  solution  of 
2  :  4-dinitro-a-naphthol-7-sulphonie  acid  with  sodium 
sulphite,  formaldehyde,  and  a  solution  containing 
reducing  sugars,  is  proportional  to  the  amount  of  the 
latter  present;  on  the  basis  of  this  observation  a 


colorimetric  method  for  the  determination  of  urinary 

sugar  is  described.  C.  R.  Harington. 

y-Chloroprop  aldehyde  dimethyl  acetal.  R. 
Voet  (Bull.  Soc.  chim,  1927,  [iv],  41,  1308—1314).— 
Acraldehyde  (1  mol.)  and  methyl  alcohol  (1  mol.)  in 
presence  of  1%  of  dry  hydrogen  chloride  react, 
forming  acraldehyde  methyl  semiacotal,  which  decom¬ 
poses  on  attempted  distillation.  Similar  results  are 
obtained  using  2  mols.  of  the  alcohol,  but  if  1  mol.  of 
hydrogen  chloride  is  employed  a  good  yield  of  y-chloro- 
propaldehyde  dimethyl  acetal  is  obtained.  Excess  of 
hydrogen  chloride  must  be  avoided  as  the  chloro- 
acetal  is  converted  by  the  acid  partly  into  methyl 
ay-dichloropropyl  ether.  Water  does  not  affect  the 
pure  acetal,  but  if  a  trace  of  acid  is  present  it  decom¬ 
poses  rapidly.  With  3  mols.  of  the  alcohol  there  is 
obtained  a ay-trimeihoxypropane,  b.  p.  148°,  #°  0-941, 
also  converted  by  hydrogen  chloride  into  methyl 
ay-dichloropropyl  ether.  H.  Burton. 

dl- Glyceraldehyde.  H.  G.  Reeves  (J.C.S,  1927, 
2477— 2485).— dl-Glyceraldehyde,  prepared  by  a 
modification  of  Wohl’s  method  (A,  1899,  i,  11 ;  cf. 
Witzemann,  A.,  1914,  i,  1124),  is  shown  to  exist  in 
three  modifications.  The  crystalline  form,  m.  p. 
138-5°,  cfJJ  1-455,  is  bimolecular  in  freshly-prepared 
aqueous  solutions,  but  on  keeping  passes  to  a  uni- 
raolecular  form.  The  syrup  from  which  the  crystalline 
form  is  deposited  is  unimolecular.  Titrations  of 
alcoholic  solutions  of  each  of  these  preparations  with 
bromine  show  that  they  contain  0-54  and  5-7% 
respectively  of  an  enolic  form,  the  existence  of  which 
in  alkaline  solutions  of  glyceraldehyde  is  demon¬ 
strated  by  colorimetric  and  refractometric  measure¬ 
ments.  "  G.  A.  C.  Gough. 

Supposed  dimeric  crotonaldehyde.  M.  V. 
Ionescu  (Bull.  Soc.  chim,  1927,  [iv],  41, 1314—1318). 
— Condensation  of  the  dimeric  crotonaldehyde 
(Delepine,  A,  1909,  i,  84 ;  1910,  i,  219)  with  dimethyl- 
dihydroresorcinol  in  presence  of  piperidine  affords  a 
compound,  C^H^Og,  m.  p.  190°  ( sodium  derivative). 
In  boiling  alcohol  in  presence  of  piperidine,  in  boiling 
acetic  acid,  or  in  cold  acetic-sulphuric  acids  this 
substance  loses  1  mol.  of  water,  yielding  a  hydro- 
xanlhene,  m.  p.  176°,  and  condenses  with 

1  :  3-diketohydxindene  in  alcohol-piperidine  solution 
to  give  a  bisdi-indone  derivative.  H.  Burton. 

Preparation  of  methyl  n-alkyl  ketones.  S. 
Tsurumi  (Sci.  Rep.  Tohoku  Imp.  Univ,  1927,  16, 
677 — 685). — The  best  conditions  for  the  ketonie 
decomposition  of  n-al kylacetoacetic  esters  have  been 
studied.  From  results  obtained  in  the  preparation  of 
the  ketones  from  methyl  n-butyl  to  methyl  n-octyl 
ketone,  it  is  evident  that  a  15 — 20%  solution  of 
sodium  hydroxide  gives  the  optimum  yields. 

E.  Holmes. 

Catalytic  condensation  of  acetone  at  high 
temperatures  and  pressures.  II.  V.  N.  Ipatiev 
and  A.  D.  Petrov  (J.  Russ.  Phys.  Chem.  Soc.,  1927, 
59,  427 — 430;  cf.  A,  1926,  1130). — The  products  of 
condensation  of  acetone  at  constant  temperatures 
(350 — 400°)  and  time  of  heating  (10 — 12  hrs.)  at  a 
maximum  pressure  of  100  atm.  in  the  presence  of 
aluminium  oxide  were  investigated.  Among  the 
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products  separated  by  fractionation  were  identified 
mcsitylene,  a  sesquiterpene,  b.  p.  122 — 127°/10  mm., 
7i17  1-527,  mesityl  oxide,  isophorone,  and  t'soxylitone, 
b.  p.  126 — 128°.  On  nitration  of  the  fraction  of 
b.  p.  122 — 127°,  a  yellow,  amorphous  compound  which 
decomposes  with  incandescence  on  heating  is  obtained. 

M.  ZVEGINTZOV. 

Preparation  of  a-diketones  from  ag-unsatur- 
ated  ketones.  C.  Dufraisse  and  H.  Moureu 
(BuU.  Soc.  chim.,  1927,  [iv],  41, 1370 — 1378).— A  more 
detailed  account  of  work  already  abstracted  (this  vol., 
246;  cf.  ibid.,  884).  H.  Burton. 

Action  of  hydrochloric  and  hydrobromic  acids 
on  carbohydrates.  H.  Colin  and  E,  Ruppol  (Bull. 
Soc.  Chim.  biol.,  1927,  9,  928 — 931). — Ketoses  and 
most  of  their  derivatives  give  a  rich  purple  colour  when 
treated  with  hydrogen  bromide  in  presence  of  moisture. 
Hydrogen  chloride  gives  a  similar  colour  with  the  free 
ketoses  but  not,  apart  from  certain  exceptions,  with 
their  derivatives  (cf.  Fenton  and  Gostling,  J.C.S., 
1898,73,554;  1901,79,361).  W.  0.  Kbrmack. 

Cryoscopy  of  carbohydrate  acetates.  M.  Berg- 
mann,  E.  Knehe,  and  E.  von  Lippmann  (Annalen, 
1927,  458,  93 — 101). — The  mol.  wt.  of  amylose  tri¬ 
acetate  (this  vol.,  342)  from  potato  starch,  and  of  the 
triacetate,  [a]]]  +175-1°  in  chloroform,  of  a  new 
carbohydrate  (to  be  described  later)  from  potato 
amylopectin  have  been  determined  by  cryoscopic 
measurements  at  concentrations  of  0-1 — 0-3%,  in 
glacial  acetic  acid  in  absence  of  air,  and  in  phenol. 
The  values  in  each  case  approach  that  required  for  a 
hexose  anhydride  triacetate,  and  remain  sensibly 
unchanged  for  periods  of  up  to  27  days.  The  same 
results  are  obtained  using  lichenin  triacetate,  [a]jj 
+  35-2°,  prepared  by  the  pyridine  method  (this  vol., 
341),  and  inulin  triacetate  (cf.  A.,  1926,  1230).  The 
initial  decrease  in  mol.  wt.  and  subsequent  gradual 
increase  to  infinity  described  by  Hess  (A.,  1926,  715; 
this  vol.,  753)  are  not  observed.  The  work  of  Hess  is 
criticised  and  it  is  suggested  that  cryoscopic  results  are 
of  value  for  the  determination  of  constitution  only 
when  supported  by  independent  evidence  of  the 
homogeneity  of  the  solute  particles. 

H.  E.  F.  Notton. 

1:3:4:  6-Tetramethyl-y-fructose  and  2:3:5- 
tr  imethy  1-y-  arab  in  o  s  e .  Oxidation  of  d-  and 
1-trimethyl-y-arabonolactone.  W.  N.  Haworth, 
E.  L.  Hirst,  and  A.  Learner  (J.C.S.,  1927,  2432— 
2436;  cf.  A.,  1926,  273,  1025;  this  vol.,  1057).— 
Z-Trimethyl-y-arabonolactone,  m.  p.  30 — 32°,  [a]D 
—44°  to  25°  (in  water ;  period  20  days),  yields  a 
mixture  of  methyl  d-dimethoxysuccinate  (identified  by 
means  of  the  amide  and  the  methylamide)  with  the 
original  substance  on  oxidation  with  nitric  acid 
followed  by  esterification  of  the  product.  d-Tri- 
methyl-y-arabonolactone  yields  similarly  the  corre¬ 
sponding  derivatives  of  /-diniethoxysuccinic  acid.  In 
neither  case  was  any  trimethoxyglutaric  acid  deriv¬ 
ative  detected  and  hence  these  results  support  the 
butylene-oxide  formula  for  d-tetramethyl-y-fructose 
and  Atrimethyl-y-arabinose.  G.  A.  C.  Gough. 

Structure  of  the  normal  and  y-forms  of  tetra- 
methylglucose.  Oxidation  of  tetramethyl-S- 
and  -y-glucon olacton es .  W.  N.  Haworth,  E.  L. 


Hirst,  and  E.  J.  Miller  (J.C.S.,  1927,  2436 — 2443). — 
Oxidation  of  tetramethyl-8-gluconolactone  affords 
finally  methyl  d-dimethoxysuccinate  and  methyl 
i-xylotrimethoxyglutarate  alone.  The  y-laetone 
affords  similarly  methyl  d-dimethoxysuccinate  only. 
These  results  confirm  the  structure  assigned  to  the 
lactones  and  to  the  two  forms  of  glucose  (A.,  1926, 
273). 

[With  A.  Learner.] — 2  :  3  :  4 -Tri  methyl  -  (3-  methyl  - 

glucoside,  identical  with  that  prepared  from  gentio- 
biose,  may  be  obtained  from  triphenylmethylglucose 
by  methylation  followed  by  alcoholysis  of  the  product 
with  methyl-alcoholic  hydrogen  chloride. 

G.  A.  C.  Gough. 

Condensation  products  of  ethyl  acetoacetate. 
III.  Compounds  of  dextrose.  Antiketogenesis. 
E.  S.  West  (J.  Biol.  Chem.,  1927,  74,  561— 589).— On 
heating  dextrose  and  ethyl  acetoacetate  in  alcoholic 
solution  in  presence  of  zinc  chloride  there  was  obtained 
a  compound,  C12H180„  [a]5  —19°  in  methyl  alcohol. 
The  substance  did  not  reduce  Fehling’s  solution,  but 
acquired  this  property  when  boiled  for  a  short  time 
with  dilute  acid;  on  prolonged  boiling  with  acid  it 
lost  1  mol.  of  carbon  dioxide,  and  with  alkali  it 
yielded  an  acid,  C10H14O7,  m.  p,  160 — 161°,  [«]f] 
—21-54°  in  methyl  alcohol,  —17-08°  in  water  ( sodium 
salt,  [a]25  —14-86°);  it  is  regarded  as  ethyl  dextrose- 
o/cfoacetoacetate.  On  acetylation  it  gave  a  telra- 
acetyl  compound,  ra.  p.  84°,  [a]j?  —36-85°  in  chloro¬ 
form.  Dextrosecyc'oacetoacetic  acid  when  boiled 
with  water  gave  the  anhydro-acid,  CI(lH1206,  m.  p. 
140°,  [a]“  —111-7°  in  methyl  alcohol,  -120-1°  in 
chloroform  {sodium  salt,  [a]“  —126-6°) ;  on  acetylation 
it  yielded  a  tetra-acetyl  compound,  m.  p.  94°,  [a]2* 
—38-4°  in  chloroform,  and,  on  methylation,  a  tetra- 
methyl  derivative,  [a]“  —42-2°  in  chloroform.  In  tho 
latter  preparation  evidence  was  obtained  of  the 
formation  of  a  compound  with  powerful  reducing 
properties,  probably  tetramethylglucoseacetoacetic 
acid.  Ethyl  dextroseeyc/oacctoacetate,  on  treatment 
with  cold  hydrochloric  acid,  gave  ethyl  anhydro- 
glucosecycloacetoacetate,  b.  p.  208°/0-8  mm.,  [a]25 
-89-9°  in  methyl  alcohol  ( diacetyl  derivative,  b.  p. 
175°/0-6  mm.,  [a],)  —67°  in  chloroform) ;  with  hydro¬ 
chloric  acid  at  30°  it  gave  ethyl  dianhydroglucose cyclo- 
aceloacetate,  b.  p.  200°/0-8  mm.,  [a]w  -30-6°  in  methyl 
alcohol  {diacetyl  derivative,  b.  p.  220°/0-8  mm.,  [ajfj 
—59-5°  in  chloroform);  finally,  on  more  prolonged 
treatment  with  hydrochloric  acid  it  yielded  ethyl 
trianhydroglucosecycloacetoacetate,  m.  p.  137°,  which 
gave,  with  phenylhydrazine,  a  substance,  Ci^HjoOjNj, 
m.  p.  177 — 180°  (decomp.). 

The  fact  that  certain  of  the  above  series  of  com¬ 
pounds  are  powerful  reducing  agents,  being  more 
readily  oxidised,  in  vitro,  than  dextrose  itself,  is 
discussed  in  its  possible  relationship  to  the  mechanism 
of  antiketogenesis  in  the  organism. 

C.  R.  Harington. 

Ring  structure  in  normal  galactose.  Oxid¬ 
ation  of  tetramethyl-S-galactonolactone.  W.  N. 
Haworth,  E.  L.  Hirst,  and  D,  I,  Jones  (J.C.S., 
1927,  2428 — 2432). — The  amylene-oxide  structure  of 
tetramethyl-S-galactonolactone  and  hence  of  normal 
galactose  is  confirmed  by  oxidation  of  the  lactone  with 
nitric  acid  followed  by  esterification  of  the  product 
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with  methyl  alcohol,  whereby  methyl  Z-arabotrimeth- 
oxyglutarate,  b.  p.  9o°/0-08  mm.,  is  obtained,  identified 
by  preparation  of  the  amide  and  the  methylamide. 
The  phenylhydrazide  of  tetramethylgalactonic  acid, 
m.  p,  135 — 137°,  is  incidentally  described. 

G.  A.  C.  Gough. 

Pentamethyl  -d-  mannose ,  pentamethyl  -d- 
galactose,  and  their dimethylacetals,  P.A.Levene 
and  G.  M.  Meyer  (J.  Biol.  Chem.,  1927, 74,  695 — 699). 
— Diethylmercaptomannose  was  converted  into  penta- 
methyldiethylmercaptomannose,  b.  p.  155 — 160°/0-2 
mm.,  [a];J  -j-39-4°  in  methyl  alcohol,  which,  with 
mercuric  chloride,  gave  -pentamethylmannose,  b.  p. 
98 — 100°/0-l  mm.,  [a]20  +9-1°  in  s-tetraehloroethane, 
[«]n  +8-0°  to  [a]2"  +17-8°  in  methyl  alcohol  ( dimethyl- 
acetal ,  b.  p.  112 — 114°/0-l  mm.,  [a]j?  +21-2°  in  methyl 
alcohol,  +19-3°  in  s-tetraehloroethane).  Pentamethyl- 
diethylm-ercaptogakiclose,  b.  p.  155 — 160°/0-2  mm., 
optically  inactive  in  methyl  alcohol,  gave  pentamethyl- 
galadose,  [a]20  —4-8°  in  s-tetrachloroethane,  and  0°  to 
—  10°  in  methyl  alcohol  (dimethylacetal,  b.  p.  118 — 
120°/0-6  mm.,  [a]D  0°  in  s-tetrachloroethane).  The 
above  two  pentamethylhexoses  had  similar  properties 
to  the  pentamethylglucose  previously  prepared  {A., 

1926,  1026).  C.  R.  Haringtoh. 

Sucrose.  W.  D.  Helderman  (Z.  physikal.  Chem., 

1927,  130,  396 — 404).— The  densities  and  heats  of 
dissolution  of  different  preparations  of  sucrose  have 
been  determined,  and  values  ranging  from  cZf  T5860 
to  T5715  and  —1095  to  —813  g.-cal.  (1  mol.  in  400 
mols.  of  water)  have  been  obtained.  Sugars  with 
different  physical  properties  are  prepared  by  precipit¬ 
ating  sucrose  with  ethyl  and  methyl  alcohol, 
respectively.  In  general,  the  ethyl  alcohol  prepar¬ 
ations  have  the  greater  densities  and  the  greater 
negative  heats  of  dissolution.  By  treating  sucrose  of 
low  density  with  ethyl  alcohol  or  saturated  sugar 
solution  at  the  ordinary  temperature,  a  rise  takes 
place  both  in  the  density  and  the  heat  of  dissolution. 
These  facts  are  explained  by  assuming  the  existence 
of  at  least  two  allotropie  modifications  of  sucrose,  of 
which  that  prepared  by  precipitation  with  ethyl 
alcohol  is  the  stable  form  at  the  ordinary  tem¬ 
perature.  It  is  suggested  that  the  deviating  values 
found  by  different  investigators  for  many  of  the 
physical  constants  of  sucrose  are  to  be  ascribed  to  the 
fact  that  the  measurements  were  made  with  undefined 
mixtures  of  two  or  more  modifications  of  the  sugar. 

L.  L.  BntcuMSHAW. 

Action  of  iodine  on  starch,  S.  V.  Gorbatschev 
and  E.  1ST.  Vinogradova  (J.  Russ.  Phys.  Chem.  Soc., 
1927,  59,  433 — 458). — The  adsorption  of  iodine  from 
aqueous  solutions  in  the  absence  of  iodides  at  first 
rapidly  increases  with  the  time,  then  slows  down.  The 
final  amount  adsorbed  depends  both  on  the  con¬ 
centration  of  the  solution  and  on  the  “  history  ”  of 
the  process.  The  adsorption  curve  does  not  obey 
the  equation  of  adsorption  for  gases.  If  potassium 
iodide  is  present  in  excess  (up  to  saturation),  the 
adsorption  process  is  completely  reversible,  and  the 
adsorption  increases  with  increase  of  concentration  of 
the  iodide.  Sodium  chloride  has  a  similar  effect. 
Free  sulphuric  acid  up  to  1-527  had  no  appreciable 
effect.  Other  anions  in  concentrations  from  0-19 V 


to  0-2 N  vary  in  their  activity  according  to  the  series  : 
OAc'>r>Br'>N03'> Cr>SO,j",  which  is  similar 
to  that  of  their  facility  for  adsorption. 

The  difference  in  the  activity  of  the  various  cations 
is  less  marked,  the  series  being  Ca">KL“>Sr"> 
Mg"  >  Na’  >  Zn"  >  Ba"  >NH,’>  IP, 

Rise  of  temperature  (below  40°,  when  the  starch 
molecule  breaks  down),  contrary  to  expectation, 
favours  adsorption,  according  to  a  linear  function. 
This  cannot  be  due  to  the  formation  of  iodide  (which 
acts  as  a  promoter)  by  reduction,  since  the  effect  is 
unaltered  by  the  presence  of  an  oxidising  agent.  If 
a  saturated  solution  of  sodium  chloride  is  used,  the 
relation  is  no  longer  linear.  The  property  of  adsorbing 
iodine  vapour  is  also  shown  by  perfectly  dry  starch. 

The  suggested  mechanism  of  the  process  is  one  of 
electrical  adsorption.  Starch  is  negatively  charged 
in  colloidal  solutions,  and  it  is  assumed  that  the 
iodine  molecule  is  positive,  since  it  can  form  the 
complex  ion  I3'.  When  all  the  negative  charge  is 
neutralised,  adsorption  ceases,  any  residual  positive 
charge  being  due  to  adsorbed  hydrogen  ions,  as  is 
shown  by  the  removal  by  starch  of  hydroxyl  ions  from 
alkaline  solutions.  The  addition  of  easily  adsorbed 
anions  to  the  solution  removes  the  inhibiting  hydrogen 
ions  from  the  starch.  The  positive  temperature 
coefficient  is  due  to  the  decrease  of  adsorption  of 
hydrogen  ions  with  rise  of  temperature.  If  these  are 
removed,  the  coefficient  becomes  negative,  the  process 
being,  thus,  one  of  true  adsorption. 

M.  ZVEGINTZOV. 

Acyl  wandering  in  partly  acylated  methyl- 
glucosides.  B.  Helferich,  H.  Bredereck,  and 
A.  Schneidmuller  (Annalon,  1927,  458,  111 — 116). — 
2  :  3  :4-Triacetyl-6-triphenylmethyl-a-methylglueoside 
(A.,  1926,  274)  is  hydrolysed  by  acetic  and  hydro- 
bromic  acids  to  2:3:  i-triacetyl-<x-methylglucoside, 
m.  p.  Ill0  (corr.),  [a]M5  -fl48-8°  in  chloroform, 
which  mutarotates  in  0-00127-sodium  hydroxide  to 
an  end  value  of  [a]i?  -j-107-8°.  2  :  3  :  4-Triacetyl - 

(3-niethylglucoside  (cf.  Oldham,  A.,  1926,  151) 

{%-p-toluenesulphonyl  derivative,  m.  p.  171°,  [a];, 
+33-1°),  prepared  similarly  from  2:3:  4-triacetyl-6- 
triphcnylmethyl-Q-methylglucoside,  also  changes  in 
presence  of  alkali  to  ( ?)2  :  3  :  G-triacetyl-$-methyl- 
glucoside,  m.  p.  114 — 115°,  [a]  —64-9°  in  chloroform 
[( 1)4:-j)-toluenesulphonyl  derivative,  m.  p.  118°,  [«]!> 
—29-7°].  The  view  that  the  1-substituent  docs  not 
take  part  in  the  isomeric  change  is  thus  confirmed  (cf . 
this  vol.,  858).  H.  E.  F.  Notton. 

Diisopropylideneglucose.  IV.  a-  and  [S- 
Isomerides  of  y^-trmiethylmethylglucoside  and 
of  Sys£  -  tetramethylmethylglucoside.  P.  A. 
Levene  and  G.  M.  Meyer  (J.  Biol.  Chem.,  1927,  74, 
701 — 711). — Fractional  distillation  of  larger  amounts 
of  ye^-trimethylmethylglucoside  (cf.  A.,  1926,  1228) 
gave  a  d-fraction,  b.  p.  105 — 109°/0-4  mm.,  [ccjg  +93° 
in  methyl  alcohol,  and  an  Z-fraction,  b,  p.  145 — 
150°/0-2  mm.,  [«]g  -87°  in  methyl  alcohol.  In  0-2% 
methyl-alcoholic  hydrochloric  acid  the  d-form  muta- 
rotated  to  [a]j,12  — 13-0°  and  the  Worm  to  [«t;p  — 12-5° 
at  similar  rates.  On  hydrolysis,  the  d-form  yielded  a 
product  with  [<xjg  — 12-3°  in  methyl  alcohol,  and  the 
Worm  one  with  [a]50  —10°;  the  two  trimethyl- 
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glucoses  thus  obtained  gave,  with  bromine,  acids 
of  which  the  sodium  salts  had  [a]®  +31-0°  and 
4-31*3°.  Further  methylation  of  the  trimethyl- 
mothylglucosides  gave  pye£-tctramothylmethylglucos- 
ides  with  [a]*5  4-104°  and  —63°;  these  mutarotated 
to  [a]2,,8  —22*5°  and  —17*7°;  the  tetramethyl- 
glucoses  obtained  on  hydrolysis  had  b.  p.  122*70*4 
mm.,  [a]2  —20*5°  in  methyl  alcohol,  and  b.  p.  122°/ 
0*05  mm.,  [«]“  —13*5°.  The  d-  and  Z-forms  of  the 
above  tri-  and  tetra-methylmethylglucosides  are 
therefore  to  be  regarded  as  a-  and  P-isomerides. 

G.  R.  Harington. 

Bitter  principle  of  Makabuhay,  Tinospora 
Rumphii,  Boerlage.  J.  Maranon  (Philippine  J. 
Sei.,  1927,  33,  357 — 361). — The  bitter  principle  of 
Tinospora  Rumphii,  Boerlage,  has  been  isolated  from 
the  dried  plant  stems  by  extraction  with  water, 
followed  by  evaporation  and  extraction  of  the 
residue  with  alcohol,  tannin  being  removed  by  means 
of  a  lead  salt.  The  principle,  m.  p.  154 — 155°,  is 
obtained  as  white  flakes  from  chloroform  solution,  the 
yield  being  0*95%  calculated  on  the  dry  sample.  It  is 
freely  soluble  in  alcohol,  slightly  soluble  in  other 
organic  solvents  and  in  water,  and  is  probably  a 
glucoside.  E.  Holmes. 

Halogenated  tertiary  amines.  C.  S.  Marvel 
and  W.  H.  Zartman. — See  this  vol.,  1064. 

Determination  of  tetrapropylammonium  ions 
as  tetrapropylammonium  diamminochromi- 
thiocyanate,  NPr4[(SCN)4Cr(NH3)2].  F.  Hein 
and  E,  A.  Segitz  {Z.  anal.  Chem.,  1927,  72, 
119 — 121). — The  ice-cold  solution  (30  c.c.)  of  tetra¬ 
propylammonium  salt  is  treated  drop  by  drop  with 
20  c.c.  of  a  OOSN-solution  in  10%  alcohol  of  Reineckc’s 
salt  (ammonium  diamminochromithiocyanate),  10— 
15  c.c.  of  a  15%  solution  of  sodium  chloride  are 
added,  and,  after  24  hrs.,  the  light  rose-coloured, 
crystalline  precipitate  is  collected  on  a  porous  glass 
filter,  washed  free  from  chlorides  with  ice-cold  water, 
dried  at  the  ordinary  temperature  in  a  vacuum  over 
calcium  chloride,  and  weighed.  A,  R.  Powell. 

Neutral  salt  additive  compounds  of  alkaline- 
earth  glutamates  and  aspartates.  W.  K. 
Anslow  and  H.  Kino  (Biochcm.  J.,  1927,  21,  1168 — 
1178). — The  following  double  sails,  each  containing 
1  mol.  of  the  organic  salt  and  1  mol.  of  the  halide,  are 
described  :  calcium  glutamate  with  calcium  chloride 
(2HjO),  calcium  bromide  (2H?0),  calcium  iodide 
(2*5H20) ;  barium  glutarate  w*ith  barium  chloride 
(6HaO),  barium  bromide  (anhyd.  and  4H2Q),  barium 
iodide  (6H20) ;  strontium  glutamate  with  strontium 
chloride  (12HaO),  strontium  bromide  (11H20), 
strontium  iodide  (7H20) ;  strontium  aspartate  with 
strontium  chloride  (2H»0).  Barium  aspartate  and 
barium  chloride  apparently  form  a  series  of  mixed 
crystals.  No  additive  compounds  could  be  obtained 
from  lithium  glutamate  and  lithium  halides,  calcium 
chloride  and  glutamic  acid  hydrochloride,  calcium 
chloride  and  glutamic  acid,  and  calcium  aspartate 
and  calcium  chloride.  Calcium,  strontium,  barium, 
lithium,  and  sodium  glutamates  were  also  prepared. 
The  specific  rotations  of  the  above  compounds  over  a 
wide  range  of  concentrations  were  determined.  At 
high  concentrations  these  compounds  are  dextro¬ 


rotatory  but  become  Irevorotatory  in  the  region  of 
low  concentration,  the  curves  shoving  a  tendency  to 
flatten  out  at  1 — 2%  dilutions ;  the  ionic  value  for  the 
negative  glutamate  ion  at  this  region  of  concentration 
is  about  of  the  same  order  for  all  the  compounds. 
Glutamic  acid  was  prepared  by  hydrolysis  of  gluten 
flour  with  hydrochloric  acid  and  by  decomposing 
the  resulting  hydrochloride  with  aniline  and  alcohol. 
Tho  constitution  of  the  additive  compounds  is 
discussed  from  the  point  of  view  of  electron  sharing. 

S.  S.  Zilva. 

Separation  of  arginine  and  histidine.  III. 

Preparation  of  arginine.  H.  B.  Vickery  and 

C.  S.  Leavenwortii  (J.  Biol,  Chem.,  1927,  75,  115 — 
122  ;  cf.  this  vol.,  546). — The  purified  protein  is  hydro¬ 
lysed  with  hydrochloric  acid  and  most  of  the  latter  is 
removed  by  evaporation ;  the  solution  of  the  residue 
is  treated  with  silver  oxide  and  sulphuric  acid  in 
excess  and  then  with  barium  hydroxide  to  p„  7*0; 
the  filtrate,  after  further  addition  of  excess  of  silver 
oxide  and  sulphuric  acid,  is  treated  with  barium 
hydroxide  until  alkaline  to  phenolphthalein ;  arginine 
is  recovered  from  the  precipitate  by  decomposition 
with  hydrogen  sulphide  and  isolated  as  the  picrate. 
The  yield  of  arginine  from  edestin  was  14*45%.  A 
method  of  recovering  silver  from  the  residues  in  tho 
above  preparation  is  described.  C.  R.  Haringtqn. 

Mercury  compound  of  allantoic  acid  suitable 
for  the  identification  of  this  ureide  in  the  green 
vegetable  of  Phaseolus  vulgaris.  R.  Fosse  and 
A.  Hieclle  (Compt.  rend.,  1927,  185,  800—802 ;  cf. 
this  vol.,  1116;  Fosse,  A.,  1926,  548). — Allantoic  acid 
may  be  conveniently  identified  by  means  of  its 
mercury  compound,  which  is  formed  by  the  union  of 
2  mo  Is.  of  the  ureide  with  1  mol.  of  mercuric  oxide  and 
is  therefore  hydrated  mercury  allantoate,  (-fHaO). 
Since  products  of  variable  composition  may  *  bo 
obtained  under  certain  conditions,  the  method  of 
preparation  is  given  in  detail.  From  crude  dixanthyl- 
allantoic  acid,  which  is  obtained  by  treating  extracts 
of  Phaseolus  with  xanthhydrol,  mercury  allantoate 
may  be  prepared  by  treatment  with  ether  and 
alcoholic  hydrogen  chloride,  the  residue  after  washing 
with  ether  being  dissolved  in  water  and  treated  with 
mercuric  nitrate  in  slightly  acid  solution. 

W.  J.  Powell. 

Photosynthesis  of  carbamide  from  ammonium 
carbonate.  W.  R.  Fearon  and  C.  B.  H’Kenna 
(Biochem.  J.,  1927,  21,  1087 — 1090). — Carbamide  has 
been  produced  by  exposure  of  ammonium  carbonate 

to  ultra-violet  irradiation  (200 — 250  gp).  The  effect 
of  accessory  reagents  such  as  dextrose,  hydroxyl- 
amine,  formaldehyde,  methylene-blue,  ammonium 
nitrate,  hydrogen  peroxide,  copper,  iron,  uranium, 
methyl-orange,  eosin,  and  malachite-green  was 
examined.  The  last  reagent,  had  the  most  definite 
effect  in  increasing  the  yield  of  carbamide. 

S.  S.  Zilva. 

Preparation  of  methylguanidine  according  to 
Werner  and  Bell.  E.  Philippi  and  K.  Morsch 
(Ber..  1927,  60,  [£],  2120—2122 ;  cf .  Werner  and  Bell, 
J.C.S.,  1922,  121,  1790;  Kapeller,  A.,  1926,  943}.— 
The  action  of  dicyanodiamide  on  methylamme  hydro¬ 
chloride  gives  methylguanidine  in  80 — 90%  yield.  It 
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may  be  isolated  through  the  ohloroplatinatc  or 
picrate.  In  the  former  ease,  methylamine  chloro- 
platinate  must  first  be  removed  and  the  other  by¬ 
products  (methyldiguanide  and  guanidine)  remain  in 
the  final  mother-liquors,  whereas  in  the  latter  ease 
methyldiguanide  and  guanidine  are  removed  as 
picrates  and  methylamine  is  left  in  the  final  liquors. 
Werner  and  Bell's  picrate,  decomp.  285°,  is  derived 
from  methyldiguanide  and  guanidine ;  methyl- 
guanidine  picrate  has  m.  p.  198-5 — 199-5°. 

H.  Wren. 

Reactions  of  thiosemicarbazones.  III.  W. 
Baird,  R.  Burns,  and  F.  J.  Wilson  (J.C.S.,  1927, 
2527 — 2534). — Alkyl  halides  react  with  the  sodium 
derivative  of  acetonethiosemicarbazone  in  alcoholic 
solution  to  give  S-alkyl  compounds,  which  are  hydro¬ 
lysed  to  /S-alkylthiosemicarbazides  by  0-5AT-hydro- 
chloric  acid.  In  this  way  the  following  compounds 
are  prepared  :  acetone-S-ethyllkiosemicarbazone,  m.  p. 
55°;  S -ethylthiosemicarbazide  dihydrochloride ,  m.  p. 
(indef.)  60°;  benzaldehyde-S-ethylthiosemicarbazone, 
m.  p.  66°  ( hydrochloride ,  m.  p.  195°) ;  acetone- S- 
propylthiosemicarbazone,  b.  p.  121°/7  mm.,  m.  p.  26 — 
27° ;  S-propylthiosemicarbazide  diliydrochloride  (syrup) ; 
benzaldehyde-S-jrropylthiosemicarbazone,  m.  p.  54° 
{hydrochloride,  m.  p.  209°) ;  acetone-S-allylthiosemi- 
carbazone,  m.  p.  51°;  S -allylthiosemicarbazide  dihydro¬ 
chloride,  m.  p.  75°;  benzaldehyde-S-allylthiosemi- 
carbazone,  m.  p.  42°  ( hydrochloride ,  m.  p.  190°) ; 
acetone-S-n-bulylthiosemicarbazone,  b.  p.  146°/16  mm. ; 
S-n- butylthiosemicarbazide  dihydrochloride,  m.  p.  100 — 
101°  (decomp.) ;  benzaldehyde-S-n-butylthiosemicarb- 
azone,  m.  p.  50°;  acetone-S-o-carbethoxybenzylthio- 
semicarbazone,  m.  p.  66°  (from  ethyl  w-bromo-o- 
toluate) ;  S-o-carbethozybenzylthiosemicarbazide  di¬ 
hydrochloride,  m.  p.  125 — 130°  (decomp.) ;  benzalde- 
kyde-S-o-carbethozijbenzylthiosemicarbazone,  m.  p.  74° 
(i hydrochloride  +H20,  m.  p.  115°).  Acetonethio¬ 
semicarbazone  reacts  with  primary  amines  in  boiling 
toluene  solution  to  give  ammonia  and  the  following 
S-substituted  thiosemicarbazones  :  with  benzylamine, 
acetone-S-benzylthiosemicarbazone,  m.  p.  147 — 148°; 
S-benzyllkiosemiairbazide,  m.  p.  130°  \hydrochloride, 
m.  p.  189°;  benzylidene  derivative,  m.  p.  133 — 134° 
(also  prepared  from  hydrazine  hydrate  and  benzyl- 
thiocarbamide)] ;  with  a-phenylethylamine,  acetone- 
8-oi-phenylelhylihiosemicarbazone,  m.  p.  89 — 90°; 
8-cc-phenylethylthiosemicarbazide,  m.  p.  84°  {hydro¬ 
chloride,  m.  p.  157 — 158°;  benzylidene  derivative, 
m.  p.  128 — 129°);  with  n-heptylamine,  acetone- 8-n- 
heptylthiosemicarbazone,  m.  p.  75°;  8-n-heptylthioscmi- 
carbazide,  m.  p.  54 — 55°  {hydrochloride,  m.  p.  135 — 
136° ;  benzylidene  derivative,  m.  p.  73°) ;  with  aniline, 
a  small  amount  of  an  unidentified  substance,  m.  p.  245°. 
With  S-naphthylamine,  hydrogen  sulphide  and 
ammonia  were  evolved  and  a  substance,  m.  p.  275° 
(possibly  di-(3-naphthyliminotetrahydrothiodiazole), 
and  acetone-8-Q-naphihylthiosemicarbazone,  m.  p.  150 — 
151°  (when  crystallised  from  alcohol;  separates  from 
benzene  as  an  amorphous  powder,  m.  p.  137 — 138°), 
are  produced.  Tho  last-named  compound,  when 
hydrolysed  with  dilute  hydrochloric  acid,  gives  a 
substance,  m.  p.  252°,  which  may  be  hydrazinedithio- 
carbo-P-naphthylamide,  formed  by  the  decomposition 
of  8  -  p  -  naphthylthiosemiearbazide  hydrochloride . 


Acetop>henone-8-benzylthiosemicarbazide,  m.  p.  160 — 
161°,  gives  acetophenone  and  S-bcnzylthiosemicarb- 
azide  hydrochloride,  besides  hydrazine  hydrochloride 
and  benzylthiocarbimide,  on  hydrolysis. 

G.  A.  C.  Goucm. 

Constitution  of  ordinary  hydrocyanic  acid. 
C.  J.  Enklaar  (Rec.  trav.  chirn.,  1927,  46,  709 — 
710). — Speculative.  E.  W.  Wignall. 

Pentenonitriles.  A.  Castille  and  J.  Gueurden 
(Bull.  Soc.  chim.  Belg.,  1927,  36,  509— 516). —See 

this  vol.,  961. 

Nitrile  of  thiodipropionic  acid.  V.  Nekrassov 
(J.  pr.  Chern.,  1927,  [ii],  117,  211 — 213;  ef.  Bennett 
and  Hock,  A.,  1926,  146). — P-Chloropropionitrile 
(Chapman  and  Stephen,  A,,  1925,  i,  669)  and 
anhydrous  sodium  sulphide  in  ether-methyl  alcohol 
afford  p  [1 '  -  die  yanod  iethyl  sulphide,  m.  p.  24 — 25°, 
which  is  hydrolysed  by  boiling  concentrated  hydro¬ 
chloric  acid  to  pjfi'-thiodipropionio  acid  (Lovcn,  A., 
1896,  i,  412).  H.  E.  F.  Notton. 

Cadet’s  oil.  I.  Preparation  of  cacodylic  acid 
from  trimethylarsine.  A.  Valeur  and  P.  Gail- 
liot  (Bull.  Soc.  chim.,  1927,  [iv],  41,  1318 — 1323). — 
Trimethylarsine  (1  mol.)  combines  with  1  mol.  of 
arsenious  chloride,  methylarsenious  chloride,  or 
phenylarsenious  chloride  in  benzene  solution,  jdelding 
crystalline  additive  compounds.  The  additive  com¬ 
pounds  from  arsenious  chloride  and  methylarsenious 
chloride  decompose  when  heated  at  200°  for  10  hrs., 
yielding,  in  each  case,  arsenious  chloride,  tetramethyl- 
arsonium  chloride,  and  arsenic.  Trimethylarsine  is 
chlorinated  in  benzene  solution,  yielding  the  dichloride , 
which  decomposes  when  heated  at  180°,  giving  methyl 
chloride  and  cacodyl  chloride  (87%).  The  latter  is 
oxidised  by  hydrogen  peroxide  to  cacodylic  acid 
(99%).  H.  Burton. 


High-boiling  products  of  Cadet's  oil.  A. 
Valeur  and  P.  Gailliot  (Compt.  rend.,  1927,  185, 
779- — 781) .—Fractional  distillation  of  crude  Cadet’s 
oil  (obtained  by  heating  potassium  acetate  with 
arsenious  acid)  yields  trimethylarsine,  a  mixture  of 
cacodyl  and  cacodyl  oxide,  and  1 — 2%  of  a  blue 
liquid,  b.  p.  115 — 120°/5  mm.,  dis  1-647,  which  is  not 
spontaneously  inflammable  in  air  and  does  not 
crystallise  at  —80°.  It  consists  of  a  mixture, 
inseparable  by  distillation,  of  two  methylated  deriv¬ 


atives,  AsMe, 


-AsMe, 


and 


AsMe3<2' 


AsMe 


The 


AsMe 

former  with  2  mols.  of  methyl  iodide  yields  a  colourless 
crystalline  product,  Me4As'AsMeI2*AsMe4,  the  latter 
with  1  mol.  forms  a  light  yellow,  viscous  oil, 
Me4As-AsMe-AsMeI.  With  ethyl  iodide  two  similar 
j)roducts,  Me3EtAs*AsMeI2*AsMe3Et  and 
Me3EtAs-AsMe*AsMeI,  are  obtained.  The  blue  colour 
of  the  liquid  mentioned  above  is  readily  discharged  on 
exposure  to  air,  and  is  probably  due  to  the  presence 
of  minute  particles  in  suspension.  The  colour  does 
not  fade,  however,  if  the  sample  is  kept  in  a  sealed 
vessel  even  when  exposed  to  light.  Pure  cacodyl  has 
b.  p.  163°,  m.  p.  -5°,  d15  1-447.  W.  J.  Powell. 


Constitution  of  Grignard’s  organo-magnesium 
derivatives.  I.  Action  of  water  and  hydrogen 
sulphide  on  asymmetric  organo-magnesium 
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derivatives.  L.  Kierzek  (Bull.  Soc.  chim.,  1927, 
[iv],  41,  1299 — 1308;  ef.  Ivanov,  this  vol.,  961; 
Grignard,  ibid.,  962). — -Decomposition  of  magnesium 
methyl  iodide  with  water  or  dry  hydrogen  sulphide 
(cf.  Mingoia,  A.,  1926,  388;  this  vol.,  147),  followed 
by  extraction  with  ether,  and  analysis  of  the  ethereal 
extract,  shows  that  magnesium  iodide  is  dissolved. 
The  results  confirm  Jolibois’  formula,  R2Mg,MgHal2 
(A.,  1912,  i,  753),  for  the  constitution  of  Grignard 
reagents.  H.  Burton. 

Barium  phenyl  iodide.  H.  Gilman  and  F. 
Schulze  (Bull.  Soc.  chim.,  1927,  [iv],  41,  1333—1336). 
— lodobenzcnc  reacts  slowly  with  electrolytic  barium, 
in  presence  of  ether  and  a  trace  of  iodine,  yielding 
barium  phenyl  iodide  (not  isolated),  since  the  reaction 
mixture  reacts  with  carbon  dioxide  giving  benzoic 
acid,  with  a-naphthylcarbimide  affording  benz-a- 
naphthalide,  and  with  ethyl  benzoate  forming  tri- 
phenylcarbinol.  Ethyl  iodide  gives  practically  no 
metallic  derivative.  These  barium  compounds  arc 
more  difficult  to  prepare  than  the  corresponding 
calcium  compounds  (A.,  1926,  1130).  H.  Burton. 

Differential  cleavage  of  the  carbon-to-carbon 
linking  by  alkali  metals.  J.  B.  Conant  and  B.  S. 
Garvey  (J.  Amer.  Chem.  Soc.,  1927,  49,  2599 — 2603). 
— Compounds  containing  a  reactive  carbon-to-carbon 
linking  can  be  differentiated  by  the  relative  rates  of 
their  reactions,  in  ether  or  benzene,  with  the  liquid 
sodium-potassium  alloy,  40%  sodium  amalgam,  and 
1%  sodium  amalgam.  Thus,  when  0-00025  mol.  in 
5  c.c.  of  solvent  is  shaken  for  5  min.  with  1  c.c.  of  the 
liquid  metal,  hexaphenylethane  develops  the  red  colour 
of  the  metallic  derivative  of  triphenylmethyl  in  all 
cases  (cf.  Schlenk  and  Marcus,  A.,  1914,  i.  823; 
Ziegler  and  Thielmann,  A.,  1923,  i,  921);  dibenzyl- 
dixanthyl,  di-w-butyldixanthyl,  diethyldixanthyl, 
and  dimethyldixanthyl  are  unattacked  only  by  the  1  % 
sodium  amalgam ;  dixanthyl  is  attacked  by  the 
sodium-potassium  alloy  in  either  solvent,  and  by  the 
40%  sodium  amalgam  in  ether  only  (cf.  Conant  and 
Garvey,  this  vol.,  975) ;  tetraphenylethane  is  attacked 
only  by  the  sodium-potassium  alloy,  and  dibenzyl  is 
not  attacked  by  either  reagent.  The  rate  of  cleavage 
of  a  number  of  substituted  dixanthyls,  and  dixanthyl 
itself,  by  the  sodium-potassium  alloy  is  essentially  the 
same,  indicating  that  this  is  controlled  by  a  physical 
process.  The  following  acids,  prepared  by  treating 
the  appropriate  metallic  derivatives  with  carbon 
dioxide  (cf .  Conant  and  Garvey,  loc.  cit.),  arc  described : 
methylxanthanoic  acid,  m.  p.  205 — 206°  ( methyl  ester, 
m.  p.  96 — 97°) ;  ethylxanthanoic  acid,  m.  p.  173 — 174° ; 
n-butylxanthanoic  acid,  m.  p.  144 — 145°  ( methyl  ester, 
hi.  p.  73 — 74°) ;  benzylxanthanoic  acid,  m.  p.  232° 
[methyl  ester,  m.  p.  103 — 104°).  F.  G.  Willson. 

Transformation  of  phenols  into  hydrocarbons 
by  hydrogen  under  pressure  in  presence  of 
catalysts.  A.  Klino  and  D.  Florentin  (Bull. 
Soc.  chim.,  1927,  [iv],  41,  1341— 1350).— A  more 
detailed  account  of  work  already  published  (this  vol., 
452).  H.  Burton. 

Use  of  nitrogen  tetroxide  in  place  of  nitric 
acid  in  organic  nitrations.  L.  A.  Pinck  (J.  Amer. 
Chem.  Soc.,  1927,  49,  2536 — 2539). — Nitrobenzene  is 


obtained  in  94-4%  yield  by  adding  benzene  (1  mol.)  to 
a  solution  of  nitrogen  tetroxide  (1-05  mols.)  in  95% 
sulphuric  acid  (1-75  mols.)  at  55 — 60°.  Dinitro¬ 
benzene  is  obtained  in  93-4%  yield  by  adding  nitro¬ 
benzene  (1  mol.)  to  a  solution  of  nitrogen  tetroxide 
(1-10  mols.)  in  fuming  sulphuric  acid  (2-8  mols. ; 
104-3%  H2S04)  at  60 — 75°.  Nitrotoluene  and 
a-nitronaphthalene  are  obtained  similarly  to  nitro¬ 
benzene  in  87-5%  and  88-4%  yields,  respectively. 

F.  G.  Willson. 

Electropyrogenic  decompositions.  II.  Benz¬ 
ene  ;  turpentine.  F.  G.  Muller  and  A.  Bann- 

inger  (Helv.  Chim.  Acta,  1927, 10, 763— 770).— When 
an  electric  arc  is  maintained  below  the  surface  of 
benzene  (cf.  A.,  1926,  43,  44),  the  products  are 
amorphous  carbon  (25%),  phenylacetylenc  (0-1%), 
diphenyl  (0-33%),  anthracene,  diacetylene  (0-03%), 
traces  of  higher  acetylenes,  and  a  gaseous  mixture  of 
acetylene  8-9—9-75%,  ethylene  0-0 — 0-7%,  benzene 
0-9 — 1-5%,  methane  0-5 — 3-6%,  hydrogen  86-2 — 
88-7%,  and  carbon  monoxide  trace.  It  is  suggested 
that  the  primary  decomposition  products  are  free 
phenyl  and  acctylenyl  radicals.  The  polymerisation  of 
diacetylene  is  hastened  by  exposure  to  ultra-violet 
light.  Oil  of  turpentine  is  decomposed  by  the  electric 
arc,  yielding  carbon  (29%),  isoprene  (3-9%),  products 
condensed  at  —40°  to  —80°,  from  which  a  mixture 
(0-03%)  containing  diacetylene  (60%),  propinene 
(25%),  and  pentinene  (15%)  is  isolated,  and  a  gaseous 
mixture  containing  acetylene  8-2 — 8-9%,  ethylene 
9-3 — 11-4%,  benzene  0-8 — 1-1%,  methane  17-2 — 
19-8%,  and  hydrogen  59-7 — 64-2%. 

H.  E.  F.  Notion. 

Condensation  of  nitrobenzyl  chlorides  with 
benzene  by  the  Friedel  and  Crafts  reaction,  in 
relation  to  the  theory  of  induced  alternate 
polarities.  S.  C.  J.  Olivier  and  G.  Berger  (Bee. 
trav.  chim.,  1927,  46,  605 — 608). — The  views  of  van 
Duin  (this  vol.,  662)  are  criticised.  Although  the 
effect  of  an  ortho  substituent  is  unknown  a  priori,  it 
is  found  experimentally  that  the  o>p>m  rule  (cf. 
Shoesmith  and  Taylor,  this  vol.,  50),  and  the  parallel¬ 
ism  between  ease  of  substitution  in  a  certain  position 
in  an  aromatic  nucleus  and  ease  of  hydrolysis  of 
halogen  in  a  side-chain  attached  in  that  position,  hold 
good.  Comparative  velocity  coefficients  are  given 
for  the  effects  of  substituents  on  the  hydrolysis  of 
substituted  benzyl  chlorides,  and  on  the  reaction  of 
substituted  benzenesulphonyl  chlorides  with  benzene 
in  presence  of  aluminium  chloride.  The  accelerating 
effect  of  the  p-methyl  group  is  much  less  in  the  latter 
reaction  than  in  the  former,  and  the  retarding  effect 
of  the  m-nitro-group  also  less  in  the  latter  than  the 
former.  It  may  be  considered  that  the  aluminium 
chloride  attached  to  the  nitro -group  renders  it  more 
negative,  and  thus  decreases  its  alternate  polar  effect. 

E.  W.  WlGNALL. 

Formation  of  additive  compounds  as  prelude 
to  chemical  changes.  F.  Ebel  (Ber.,  1927,  60, 
[B],  2079— 2088).— The  action  between  p-toluene- 
sulphonyl  chloride  and  aniline  in  dry  ether  has  been 
examined  by  determination  of  the  amine  hydro¬ 
chloride  produced.  In  the  presence  of  a  large  excess 
of  aniline,  the  rate  of  reaction  is  directly  and  the  half 
period  inversely  proportional  to  the  fourth  power  of 
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the  concentration  of  the  amine,  whilst,  if  the  latter  is 
maintained  constant,  the  half  period  is  independent 
of  the  concentration  of  the  sulphonyl  chloride.  The 
change  appears  to  consist  in  the  primary  formation  of 
an  additive  compound,  C7H7*S02d,3NH2Pli,  which, 
under  the  influence  of  a  fourth  molecule  of  the  base, 
loses  hydrogen  chloride,  the  latter  reaction  deter¬ 
mining  the  velocity  of  change.  The  presence  of 
the  additive  compound  cannot  be  demonstrated  at 
any  period  of  the  change.  The  fourth  molecule  of 
aniline  may  be  replaced  by  a  tertiary  base  such  as 
dimethylaniline  and  the  acceleration  produced  is 
proportional  to  the  concentration  of  the  latter  sub¬ 
stance.  The  reaction  therefore  presents  an  instance 
of  negative  autocatalysis  in  which  the  catalyst, 
aniline,  is  also  initial  material  and  disappears  dur¬ 
ing  the  reaction.  It  is  the  converse  of  the  Landolt 
reaction.  The  action  of  the  catalyst  is  not  necessarily 
restricted  to  the  facilitation  of  a  single  phase  of  the 
reaction,  but  extends  to  several  such  phases. 

An  explanation  is  afforded  of  the  favourable  action 
of  pyridine  in  organic  acylations,  but  the  use  of  the 
cyclic  base  in  the  present  instance  is  rendered 
impossible  by  the  formation  of  by-products. 

Evidence  is  also  adduced  in  favour  of  the  view  that 
there  are  no  actual  processes  of  substitution  but  that 
all  reactions  occur  by  the  production  of  additive 
compounds  followed  by  simple  fission.  H.  Wren. 

Preparation  of  crystalline  xylenesulphonic 
acids  and  their  technical  importance.  E.  Orlov 
(Ukraine  Chem.  J.,  1920,  2,  365— 369).— Equal 
volumes  of  technical  xylene  (containing  the  three 
isomerides  with  a  small  amount  of  ethylbenzene)  and 
sulphuric  acid  ( d  1-84)  are  shaken  together  until  no 
more  heat  is  evolved,  a  temperature  of  65 — 70°  being 
reached.  On  cooling,  water  equal  in  volume  to  half 
the  sulphuric  acid  is  added,  and  the  mixture  separates 
into  three  layers,  the  middle  one  containing  the 
xylenesulphonic  acids,  which  after  keeping  for  2  days 
crystallise  as  a  feathery  mass,  m,  p.  70°.  On  adding 
water  and  distilling,  almost  pure  m-xylene  comes  over 
with  the  water  between  125°  and  155°,  the  yield  being 
60%  of  the  total  xylene  originally  taken.  At  155 — 
200°,  a  mixture  of  the  mda  and  para  isomerides 
distils  over.  This  method  for  the  formation  of  the 
sulphonie  acids  is  not  suitable  for  benzene,  toluene, 
or  ethylbenzene.  E.  Kothstein. 

Hydrogenation  of  naphthalene  at  high  tem¬ 
perature  and  pressure  without  catalysts.  Hugel 
and  J.  Friess  (Bull.  Soc.  chim.,  1927,  [iv],  41,  1185 — 
1186). — A  reply  to  Kling  and  Florentin  (this  vol.,  452). 
Naphthalene  is  not  hydrogenated  in  the  absence  of 
catalysts  at  520°  and  250  kg. /cm.2  by  hydrogen  con¬ 
taining  a  trace  of  oxygen.  G.  A.  C.  Gough. 

Hydrogenation  of  anthracene.  II.  Trans¬ 
formations  of  octhracenesulpkonic  acid  [s-octa- 
hydroanthracene-9-sulphonic  acid].  G.  Schroe- 
ter  [with  S.  Gotzky]  (Ber.,  1927,  60,  [J5],  2035 — 
2045;  ef.  A.,  1925,  i,  125,  127,  130). — «s-Octahydro- 
anthraeene  is  converted  by  short  treatment  with  con¬ 
centrated  sulphuric  acid  at  a  temperature  not 
exceeding  70°  into  the  sparingly  soluble  s-octahydro- 
anthraeene-9 -sulphonie  acid;  if  the  reaction  is 
prolonged  or  the  temperature  further  raised,  the 


sulphonie  acid  passes  into  solution  from  which 
s-octahydrophenanthrene-9-sulphonic  acid  can  be 
isolated  in  yield  which  is  quantitative  except  for 
losses  caused  by  oxidation.  The  transformation  is 

irreversible  and  takes  place  only  in  sulphuric  acid 
solution.  If  sodium  s-octahydroanthraeene-9-sul- 
phonate  is  heated  under  diminished  presence,  s-oeta- 
hydroanthracene  (SO — 85%),  sulphur  dioxide,  and 

sodium  sulphate  are  produced.  When  mixtures  of  the 
two  stilphonates  are  heated,  the  anthracene  deriv¬ 
atives  alone  suffer  change.  Separation  of  the  sul¬ 
phonie  acids  from  one  another  is  effected  by  partial 
hydrolysis  with  boiling,  fuming  hydrochloric  acid,  the 
anthracene  compound  thereby  yielding  s-octahydro- 
anthracenc,  whereas  s-octahydrophenanthrene-9-su]- 
phonic  acid  remains  unchanged.  The  action  of 
bromine  water  or  bromine  in  glacial  acetic  acid  on 
s-octahydroanthraccne-9-sulphonic  acid  yields  9  :  10- 
dibromo-s-odahydroanthracene,  in.  p.  200 — 201°,  which 
is  also  prepared  from  the  hydrocarbon  and  bromine  in 
chloroform.  Nascent  bromine  and  iodine,  however, 
afford  Q-bromo-s-octahydroanlhracene,  m.  p.  74 — 75°, 
and  9-iodo-s-odahydroanthracene,  m.  p.  72 — 73°,  in 
which  the  halogen  atom  is  very  firmly  retained. 
Treatment  of  9-bromo-s-oetahydroanthraeene  with 
sulphuric  acid  at  50 — 60°  yields  9  :  10-dibromo-s- 
octahydroanthraccne  and  s-octahydroanthracene-9- 
sulphonic  acid,  whereas  chlorosulphonic  acid  converts 
it  smoothly  into  Q-bromo-s- octahydroanthrace «c-l 0 - 
sulphonyl  chloride,  m.  p.  146 — 147°,  hydrolysed  to 
sodium  Q-bro7no-s-odahydroanthracene-lQ-sulphonale 
(4-5H20).  The  latter  substance  is  transformed  by 
nitric  acid  into  <d-bromo-10-nitro-&-odahydroanthracene, 
m.  p.  235°  (decomp.),  also  obtained  in  poorer  yield  by 
the  action  of  nitric  acid  on  an  emulsion  of  s-octa- 
hydroanthracene  in  chloroform  and  sulphuric  acid; 
more  energetic  nitration  of  the  hydrocarbon  appears 
to  yield  9  :  lO-dinitro-s-oclahydroanthracene.  d-Bromo- 
lQ-amino-s-odahydroanthracene,  m.  p.  157 — 162°,  and 
its  hydrochloride,  m.  p.  138 — 140°,  are  obtained  from 
the  mononitro-derivative  by  means  of  titanium  tri¬ 
chloride.  The  attachment  of  the  sulphur  atom  to 
the  ring  carbon  atom  is  much  firmer  in  s-octahydro- 
anthracene-9-sulphonyl  chloride  than  in  the  corre¬ 
sponding  sulphonie  acid;  the  compound  reacts  with 
bromine  in  carbon  tetrachloride  in  sunlight  to  give  a 

dibromo  -  derivative,  C0H6Br2<[9^Q 

converted  by  alcoholic  sodium  hydroxide  into  sodium 
1  :  2  :  3  :  4-tdrahydroanlliracene-%-sulphonate  (+2H20) 
[corresponding  barium  salt  (-j-8H20)],  characterised  by 
conversion  into  1:2:3:  4-tetrahydroanthraeene  and 
9  :  10-dibromotetrahydroanthracene,  m.  p.  166 — 168°. 
Godchot’s  “  dibromo-octahydroanthracene,” 

CHBr<^^io>CHBr,  m.  p.  194°  (ef.  A.,  1907,  i,  308, 

836,  840, 6  841),  is  probably  9  :  10-dibromo-s-octa- 
hydroanthracene,  m.  p.  200 — 201°,  and  his  liquid 

“  monobromo-oetahydroanthracene,  ’  ’ 

CH2<£8gi%>CHBr,  is  probably  a  mixture  of  s-octa- 

hydroanthracene  and  its  9  :  10-dibromo-compound. 

The  “  dibromohexahydroanthracene,” 

CHBr<S6S8>CHBr,  in.  p.  163°,  is  regarded 


as 
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slightly  impure  9  :  10-dibromo-l  :  2  :  3  :  4-tetrahydro- 
anthraeene,  m.  p.  186 — 168°,  Godchot’s  ehloro- 
derivatives  are  probably  subject  to  similar  inter¬ 
pretation.  H.  Wren. 

Electrometric  titration  of  aniline  with  brom¬ 
ine.  A.  V.  Pamfilov  and  V.  E.  Kisseleva  (Z. 
anal.  Chem.,  1927,  72,  100— 112).— The  end-point  of 
the  potentiometric  titration  of  aniline  with  bromine 
in  a  neutral  solution  or  with  bromate  in  an  acid 
solution  is  exceedingly  sharp,  being  marked  by  a 
potential  jump  of  0-1 — 0-2  volt  according  to  the 
strength  of  the  solution.  Bromine  is  most  suitable 
for  weak  solutions  (OOliV  or  weaker)  and  bromate  for 
more  concentrated  solutions  of  aniline.  In  solutions 
as  weak  as  0-000023/  the  results  with  bromine  are 
within  2%  of  the  theoretical.  A  platinum  wire  is 
used  as  indicator  electrode  and  the  solution  is  stirred 
mechanically  during  titration.  A.  It.  Powell. 

Nitroaniline  styphnates.  N.  N.  Efremov  (J. 
Russ.  Phys.  Chem.  Soc.,  1927,  59,  391 — 404). — The 
systems  formed  by  styphnic  acid  with  aniline  and 
each  of  the  three  nitroanilines  were  investigated. 
When  styphnic  acid  and  aniline  arc  fused  together 
the  mixture  decomposes  violently.  When  a  solution 
of  the  components  in  a  mixture  of  alcohol  (75%)  and 
ethyl  acetate  (25%)  is  boiled,  a  02%  yield  of  a 
crystallino  compound, ,  NHzPh,CGH(0H)2(N02)3,  is 
obtained,  which  decomposes  on  fusion.  Styphnic 
acid  and  o-nitroaniline  give  a  simple  binary  system, 
eutectic  at  45-6°  with  64-2%  of  o-nitroaniline.  With 
m-nitroaniline  two  compounds  are  formed, 
C6H4(NH2)-N02,C6H(0H)2(N02)3,  bright  orange,  m.  p. 
156-6°  (calc.  156-2°),  and 

2C8H4(NH2)-N02,CgH(0H)2(N02)3,  lemon-yellow, 
decomp.  110—112°  (m.  p.  calc.  105-0°).  The  two 
eutectics  are  at  140-2°  and  98-6°,  with  17-7%  and 
76-4%  of  m-nitroaniline.  p -Nitroaniline  forms  a 
yellow  compound,  CflH4(NH2)-N02,C6H(0H)2(N02)3, 
m.  p.  132-3°  (calc.  129-8°).  The  eutectics  are  at 
124-7°  and  112-2°  with  28-3%  and  62-3%  of  p-nitro- 
aniline,  respectively.  M.  Zvegintzov. 

Tenacity  of  organic  radicals.  VI.  J.  von 
Braun  and  L,  Tauber  (Annalen,  1927,  458,  102 — 
111), — In  continuation  of  previous  work  (A.,  1924,  i, 
632 ;  1925,  i,  1401)  it  is  shown  that  the  firmness  of 
attachment  to  nitrogen  of  the  propargyl  radical  is 
decreased  by  introduction  of  a  hydrocarbon  residue 
in  the  y-posifcion,  and  that  the  relative  tenacity  of  the 
allyl  and  propargyl  radicals  is  unchanged  by  y- sub¬ 
stitution.  y-Amylpropargyl  alcohol  (Moureu,  A., 
1901,  i,  442)  a  fiords  with  phosphorus  tribromido 
y-a rnylp ropa rgyl  bromide  { a-bromo-bfi-octmene ],  b.  p. 
®5°/12  mm.,  together  with  its  hydrobromide,  b.  p.  120 — 
125714  mni-  y-Ph enylpropargyl  bromide,  b.  p.  135°/ 
15  mm.,  is  prepared  similarly.  By  combination  of 
aniline  with  the  requisite  alkyl  bromide  at  a  low  tem¬ 
perature  the  following  secondary  bases  are  obtained  : 
(a)  p- bromoallylaniline ,  b.  p.  147°/15  mm.  ( hydro¬ 
chloride ,  in.  p.  165°;  benzoyl  derivative,  m.  p.  79°; 
oily  picrate  and  m7roso-derivative),  which  is  converted 
by  boiling  aqueous  alcoholic  alkali  into  aniline  and 
propargylaniline,  b.  p.  121°/15  mm.  ( hydrochloride , 
m.  p.  141°;  phenylthiourethane,  m.  p.  93°;  silver 
derivative).  The  latter  gives  with  cyanogen  bromide 


propargylaniline  hydrobromide,  m.  p.  118°,  and  phenyl- 
propargylcyanamide ,  m.  p.  48 — 49°,  and  with  y-amyl- 
propargyi  bromide,  propargyl-y-amylpropargylaniline , 
b.  p.  10373  mm.,  which  also  yields  phenylpropargyl- 
cyanamide  (60%  of  theoretical)  but  no  phcnyl-y-amyl- 
propargylcyanamide  when  treated  with  cyanogen 
bromide;  ( b )  y-phenylpropargylaniline,  m.  p.  29°,  b.  p. 
206°/15  mm.  ( hydrochloride ,  m.  p.  160°;  picrate, 
decomp.  200°);  (c)  cinnamylaniline,  m.  p.  21°,  b.  p. 
200 — 202712  mm.  ( hydrochloride ,  m.  p.  185°;  hydro¬ 
bromide,  m.  p.  156° ;  picrate,  m.  p.  137° ;  nitroso- 
derivative,  m,  p.  68 — 69°),  from  which  phenylcmnmnyl- 
cyanamide,  m.  p.  82 — 83°,  is  obtained.  With  plienyl- 
propargyl  bromide  it  forms  the  weakly  basic  cinnamyl- 
y-phenylpropargylaniline,  m.  p.  60°,  which  is  converted 
by  cyanogen  bromide  into  a  mixture  of  cyanamido 
derivatives  from  which  traces  only  of  phenyl-y-phenyl- 
propargylcyanamide,  m.  p.  94°,  can  be  isolated. 

H.  E.  F.  Notton. 

Organic  compounds  of  tin  tetrabromide. 
G.  I.  Costeanu  (Ber.,  1927,  60,  [5],  2223—2225).— 
The  following  compounds  aro  described :  aniline 
hexabromoslannate,  H2SnBrc,2NH2Ph ;  diphenylamine 
hexabromostannate  ;  additive  compounds  of  tin  tetra¬ 
bromide  with  salicylaldehydc,  SnBr4t207H802,  and 
cinnamaldehyde,  SnBr4,2CaH80 ;  hexahromostannates 
of  pyridine  and  quinoline.  The  compounds  are  very 
stable  and  generally  crystalline ;  in  aqueous,  alcoholic, 
and  ethereal  solution  they  exhibit  the  properties  of 
their  organic  components.  H.  Wren. 

Action  of  trimethylethylene  oxide  on  benzyl- 
amine.  G.  Gabel  (Ukraine  Chem.  J.,  1926,  2, 
382—386). — One  part  of  trimethylethylene  oxide 
reacts  with  four  parts  of  benzylamine  in  a  sealed  tube 
at  160 — 180°  in  6—8  lira.,  yielding  y-benzylamino-$- 
methylisobutyl  alcohol,  OH-CMe2-CHMe-NH-(JH2Ph, 
b.  p.  152 — 154o/20  mm.,  djj  0-9437.  The  compound 
is  not  formed  at  100°,  but  if  1  mol.  of  water  is  present 
in  the  reaction  mixture,  the  reaction  takes  place  at 
90°.  The  following  salts  are  described  :  chloroanrate, 
m.  p.  140 — 142°,  picrate ;  in.  p.  163 — 164°;  hydro¬ 
chloride,  m.  p.  155 — 157°.  The  chloroplatinate  could 
be  obtained  only  as  a  thick  syrup.  Attempts  to 
prepare  dihydroxydiisoamylbenzjdamine  by  the  action 
of  benzylamine  on  excess  of  trimethylethylene  oxide 
were  unsuccessful.  E.  Rothstein. 

Action  of  chlorosulpkonic  acid  on  a-  and  3- 

naphthylamines.  A.  Corbellini  (Giorn.  Chim. 
Ind.  Appl.,  1927,  9,  355 — 357). — Chlorosulphonie  acid 
exerts  a  sulphonating  action  on  *-  and  '3-naphthyl- 
amine  sulphates,  the  principal  products  formed  being 
those  obtained  by  the  use  of  other  sulphonating  agents. 
Thus,  with  the  a-compound  the  main  products  are  the 

4-  and  5-suIphonic  acids,  which  result  also  from  the 
action  of  oleum,  whereas  g-naphthylamine  gives  the 

5-  and  8-sulphonic  acids  in  proportions  similar  to  those 
formed  by  the  action  of  either  sulphuric  acid  or  oleum. 

T  II  Pnu-F 

JL  *  XX  *  -X  v/  .a  x^k  * 

Compounds  of  nickel  with,  o-phenylenediamine 
and  tolylene-3  : 4-diamine.  E.  Feigl  and  M. 
Furth  (Monatsh.,  1927,48, 445 — 450). — Addition  of  an 
aqueous  solution  of  o-phenylenediamine  or  tolylene- 
3  : 4-diamine  to  an  ammoniaeal  solution  of  nickel 
chloride  yields,  on  keeping,  bluish-violet,  amorphous 
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precipitates  of  the  nickel  compounds  of  composition 


which  are  stable,  are  unattached  by  alkalis,  and  possess 
They  dissolve  in  dilute  mineral 
brown  solutions  which  no  longer 
liberate  iodine  from  potassium  iodide  nor  oxidise 
stannous  chloride.  Attempts  to  determine  the 
valency  of  the  nickel  present  by  measurements  of  the 
iodine  liberated  from  potassium  iodide  solution,  or  the 
oxidation  of  stannous  chloride  lead  to  somewhat  incon¬ 
clusive  results,  the  balance  of  evidence  supporting  the 
view  that  the  nickel  is  quadrivalent.  It  is  suggested 
that  co-ordination  compounds  of  nickel  hydroxide  and 
the  diamine  are  first  formed  which  lose  water  giving 


compounds  of  the  type  CGH,, 


/' 


-NHn 


/NH\ 


SNH- 


J.  W.  Baker. 

Diphenyl  and  its  derivatives.  Interpretation 
of  the  phenomena  of  optical  isomerism.  L. 
Mascarelli  (Atti  R.  Accad.  Lincei,  1927,  [vi],  6, 
60—60).— Unsuccessful  attempts  to  resolve  2:  2'-di- 
aminodiphonyl,  2  :  2'-diamino-4  :  4'-dimethyldiphenyl, 
and  2  :  2'-diainino-5  :  5'-dimethyldiphenyl  into  optical 
isomerides  arc  described.  When  treated  with  d-tar- 
taric  acid,  2  :  2'-diamino-6  :  6'-dimethyldiphenyl  yields 
a  less  soluble  salt,  m.  p.  159 — 160°,  which,  on  treat¬ 
ment  with  ammonia,  gives  a  product,  m.  p.  151°,  which 
exhibits  lcovo-rotation  in  hydrochloric  acid  solution 
(cf.  Meisenlieimer  and  Horing,  this  voh,  766). 

T.  H.  Pope. 

Manufacture  of  a r-tetrahydronaphthylamines 
and  derivatives  thereof.  Soc.  Chem.  Ind.  in 
Basle. — See  B.,  1927,  808. 


Manufacture  of  cy  e  Zohexyl  amine  s .  I.  G. 

Farbenind.  A.-G. — See  B.,  1927,  809. 


New  azine  dyes  and  intermediates  [1  :  3-di- 
p-anisylaminonaphthalenesulphonic  acids].  I.  G. 

Farbenind.  A.-G. — See  B.,  1927,  808. 


Formation  of  benzeneazoxy-p -phenols.  D. 

Biqiavi  (Gazzetta,  1927, 57,  555 — 556). — The  benzoyl- 
phenylhydrazone  of  benzoquinone,  when  heated  with 
peracetic  acid,  gives  O-benzoylbenzeneazophenol, 
which  is  immediately  oxidised  to  a  mixture  of  the  a- 
and  (3-azoxy-compounds,*m.  p.  156°  and  117°,  respect¬ 
ively.  Since  acetic  acid  has  no  action  on  the  phenyl- 
hydrazone,  it  is  possible  that  “  perhydrolysis  ”  of  the 
benzoyl  group  is  the  first  stage.  E.  W.  Wignall. 

The  two  isomeric  benzeneazoxy-p-toluenes. 

D.  Bigiavi  and  V,  Sabatelli  (Gazzetta,  1927,  57, 
557 — 567). — When  benzencazo-p-toluene  is  treated 
with  peracetic  acid,  two  benzeneazoxy-p-tol-uenes  are 
obtained.  The  cc-isomeride,  NFhO!N*C0H4Me,  (I),  has 
m.  p.  46°;  the  P-isomeride,  NPh:NO-CcH4Me,  (II), 
obtained  in  smaller  quantity,  forms  monoclinic 
crystals,  a  :  b  :  c— 0-713S :  1 : 0-7145 ;  p=70°  55',  m.  p. 
65°.  The  former  does  not  react  with  bromine,  but  (II) 
gives  a  p-ftromo-derivative,  m.  p.  1 12°,  reduced  by  tin 
and  hydrochloric  acid  to  p-bromoaniline  and  p-tolu- 
idine,  and  by  aluminium  amalgam  to  a  product  con¬ 
taining  the  Avrfraso-compound,  which  with  mercuric 
oxide  yields  p-bromobenzeneazo-p-tolmm,  m.  p.  153°, 
identical  with  that  obtained  from  p-bromoaniline  and 


p-nitrosotoluene.  The  P-compound  gives  a  p -niiro- 
derivative,  m,  p.  163°,  identical  with  the  product  of 
the  action  of  peracetic  acid  on  p-nitrobonzeneazo-p- 
toluene,  obtained  from  p-nitroaniline  and  p-nitroso- 
toluene.  The  action  of  light  on  (I)  yields  a  red 
substance ,  m.  p.  112 — 114°,  probably  an  o-hydroxy- 
compound ;  (II)  very  slowly  turns  yellow.  Chromic 
acid  oxidation  converts  (I)  into  a-azoxybenzene-p- 
carboxylic  acid,  m.  p.  230 — 234° ;  (II)  slowly  gives  the 
corresponding  p -acid,  m.  p.  241°.  Sulphuric  acid 
converts  (I)  or  (II)  into  a  substance,  C]:iH12ON2,  m.  p. 
150°,  which  is  not  p-hydroxy-p'-methylazo  benzene, 
and  a  black  substance,  m.  p.  above  250°. 

With  ethyl  nitrite  and  potassium  ethoxidc,  (II) 
reacts  in  a  similar  manner  to  p-nitrotoluene  (which 
yields  the  potassium  salt  of  p-nitrobenzaldoxime), 
but  no  product  is  isolated.  E.  W.  Wignall. 

Sulphites  of  azo-compounds.  A.  T.  Kino 
(J.C.S.,  1927,  2639 — 2647). — The  reaction  of  hydroxy- 
azo-compounds  with  sodium  hydrogen  sulphite  has 
been  investigated  for  varying  amounts  of  sulphurous 
acid  and  sodium  hydroxide.  It  proceeds  at  a  maxi¬ 
mum  rate  when  more  than  one  equivalent  of  alkali 
is  present.  Consequently  it  is  considered  that  the 
compounds  formed  are  sulphurous  esters  of  the  type 
NPhlN'CjoH^-O-SOaH.  The  sulphite  compounds  are 
stable  towards  dilute  mineral  acids  and  towards  acid 
iodine  solution,  but  the  original  dye  is  regenerated 
with  sodium  hydroxide.  Azo  dyes  derived  from 
a-naphthol  arc  less  reactive  towards  sodium  hydrogen 
sulphite  than  those  from  P-naphthol,  whilst  aminoazo- 
compounds  do  not  give  sulphite  derivatives  but  may 
be  decomposed  completely.  The  following  are 
described  :  sodium  4-sulpho~a.-naphthalenmzo-$-naph- 
ihyl  sulphite,  sodium  p-sulphobenzeneazo-fi- naph ihyl 
sulphite,  sodium  benzeneazo- 6  :  8-disulpho-lS-naphihyl 
sulphite ,  sodium  a  -naph  thaleneazo-6  :  S-disuipho-B- 
naphthyl  sulphite.  M.  Clark. 

Metallic  complexes  [co-ordination  compounds] 
of  arylazophenanthrols.  G.  B.  Crippa  [with  G. 
Venthrini]  (Gazzetta,  1927,  57,  593 — 597). — The 
property  of  arylazo-fhnaphthylamines  and  -P-naph- 
thols  of  giving  co-ordinated  copper  and  other  com¬ 
pounds  is  not  shared  by  the  corresponding  benzene 
derivatives;  9-ary]azo-10-phenanthrols,  however,  give 
such  compounds,  of  the  general  formula!  M2Gu,  M2Ni, 
MjCo,  where  M  is  the  organic  molecule.  The  com¬ 
pounds  are  insoluble  in  water,  insoluble  or  slightly 
soluble  in  alcohol  or  light  petroleum,  but  more  or  less 
soluble  in  hot  chloroform,  benzene,  or  xylene.  The 
majority  do  not  inelt  below  320°.  The  cobalt  com¬ 
pounds  are  all  obtained  with  difficulty.  9 -Benzeneazo  - 
10-hydroxyphenanthrene  in  chloroform  solution  forms 
with  ammoniacal  copper  sulphate  the  copper  com¬ 
pound  and,  similarly,  nickel  and  cobalt  compounds. 
9-p-Tolueneazo-10-phenanthrol  gives  a  copper  com¬ 
pound,  m.  p.  281 — 282°,  nickel  and  cobalt  compounds. 
9 -m - Tolueneazo-l 0 -phenanthrol,  m.  p.  149°,  obtained 
by  condensing  m-tolylhydrazine  hydrochloride  with 
phenanthraquinonc,  gives  a  copper  compound,  m.  p. 
259°,  nickel  and  cobalt  compounds ;  the  corresponding 
o-toluencazo-compound  is  not  sufficiently  soluble  in 
alcohol  or  chloroform  to  give  co-ordination  compounds. 

E,  W.  Wignall, 
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Diazo-sulphonates.  W.  L.  Hat.t,  and  H.  D. 
Gibbs  (J.  Wash.  Acad.  Sci.,  1927,  17,  433 — 444). — 
Success  in  the  preparation  of  diazo-sulphonates  by 
the  action  of  sodium  sulphite  on  diazo-compounds 
depends  on  the  proper  control  of  the  value  of  the 
reaction  mixture.  The  following  procedure  gave 
successful  results  in  all  the  cases  investigated.  The 
diazotised  solution  and  an  amount  of  sodium 
hydroxide  solution  sufficient  to  neutralise  the  excess 
of  acid  are  added  simultaneously  to  a  cooled  sodium 
sulphite  solution,  the  pa  value  of  the  reaction  mixture 
being  kept  strictly  within  certain  empirical  limits 
(which  vary  slightly  from  case  to  case  but  are 
usually  5-6 — 9-0)  so  that  at  no  period  is  sulphur 
dioxide  liberated ;  the  reaction  is  completed  by 
heating  at  70°.  High  concentration  of  all  solutions  is 
advisable  and  salting  out  of  the  product  is  sometimes 
necessary.  The  compounds  obtained  are  the  very 
stable  anti  type  and  are  all  yellow  or  orange  in  colour. 
By  this  method  ten  diazo-sulphonates  have  been 
prepared  from  the  appropriate  amino-compounds 
of  which  the  following  have  not  previously 
been  described  :  sodium  toluene-o-diazonium-,  sodium 
m-xylene-i-diazonium-,  sodium  p-sulphotoluene-o-di- 
azonium-,  sodium  2  :  6-dicklo roph enol-A-diazonium-,  and 
sodium  2:6-  dibromophenol-4-diazonium-suiphonales. 
On  reduction  with  zinc  dust  and  acetic  acid  the 
corresponding  hydrazinesulphonates  are  obtained. 
The  following  were  prepared  by  reduction  of  the 
corresponding  inner  diazo-anhydride,  but  are  not 
described  :  3  :  5-dichloro-A-hydroxy-,  3  :  5-dibromoA - 
hydroxy-,  and  3  ;  S-dibromo-A-methoxy-jihenylhydrazine 
hydrochlorides.  Diazotisation  of  2  :  6-dibromo-4- 
anisidine  in  the  presence  of  an  insufficient  excess  of 
acid  yields  3:5:3':  5' -tetrabromoA  :  4 '-dimethoxy- 
diazoaminobenzene,  m.  p.  187-7°.  J.  W.  Baker. 

Oxidation  of  phenol  with  hydrogen  peroxide 
in  presence  of  iron  salts.  H.  Goldhammer  (Bio- 
chem.  Z.,  1927, 189,  81 — 87). — A  considerable  amount 
of  pyrocatcchol  is  always  obtained  by  oxidation  of 
phenol  with  hydrogen  peroxide  in  presence  of  ferric 
sulphate,  together  with  pyrogallol,  purpurogallin, 
and  traces  of  quinol.  A  method  is  described  for 
the  determination  of  each  of  these  constituents 
in  the  mixture,  and  it  was  found  that,  according 
to  the  conditions  of  the  experiment,  the  yield  of 
pyrocatcchol  varied  from  3  to  45%.  The  o-dihydroxy- 
derivative  obtained  by  treating  tyrosine  in  a  similar 
way  was  produced  transiently  and  in  such  small 
amount  that  its  determination  was  impossible.  The 
highest  yield  of  melanin  was  7-6%. 

P.  W.  Cltttterbuck. 

Additive  compounds  of  phenols  and  ammonia. 
II.  Ammoniation  of  mononitrophenols  ;  higher 
ammoniates.  E.  Briner  and  0.  Agathon  (Helv. 
Chim.  Acta,  1927,  10,  770 — 781). — Vapour-pressure 
measurements  of  nitrophenol- ammonia  systems  (cf. 
A.,  1926,  1241)  have  been  extended  to  pressures  above 
the  atmospheric.  Ammonium  o-nitrophenoxide  forms 
a  diammoniate,  with  an  energy  change  of  the  order  of 
60  g.-cal.  per  g.-mol.  Ammonium  ra-nitrophen oxide, 
orange-red,  m.  p.  58°,  does  not  appear  to  combine  with 
ammonia,  but  the  p-nitrophenoxide  probably  gives  a 
monoammoniale.  H.  E.  F.  Notton. 

4 1 


Hydrolysis  of  organic  compounds  :  [effect  of] 
hydrogen-ion  concentration.  S.  C.  J.  Olivier  and 
G.  Berger  (Rec.  trav.  chim.,  1927,  46,  609 — 618). — 
Hydrogen-ion  concentration,  which  is  without 
influence  on  the  rate  of  hydrolysis  of  esters  of  strong 
acids  (cf.  A.,  1925,  ii,  802),  is  similarly  ineffective  in 
the  hydrolysis  of  picryl  acetate,  2:4: 6-trinitro- 
phenetole,  acetic  anhydride,  benzoyl  chloride,  and 
benzenesulphonyl  chloride,  whilst  it  has  a  slight 
influence  on  that  of  benzoic  anhydride. 

Picryl  acetate,  m.  p.  76°,  obtained  by  the  method  of 
Hantzseh  (A.,  1906,  i,  353)  contains  freo  picric  acid ; 
after  washing  with  water  and  drying  very  rapidly  the 
m.  p.  96-5 — 97-5°  is  found.  The  ester  is  dissolved  in 
50%  aqueous  acetone  and  is  shaken  with  benzene  and 
a  2  %  aqueous  potassium  sulphate  solution ;  the  acid 
passing  into  solution  in  the  aqueous  layer  is  titrated. 
The  velocity  coefficient  A;20= 0-032  is  unchanged  in 
presence  of  0-0215Ar-hydrochloric  acid,  rising  slightly 
to  0  040(  ?)  in  presence  of  0-1075iV-acid.  2:4:6- 
Trinitrophenetole  (ethyl  picrate),  which  is  decomposed 
by  light  and  is  investigated  therefore  in  the  dark,  has 
%o=0-00012,  unchanged  by  the  presence  of  hydro¬ 
chloric  acid.  Acetic  anhydride,  which  is  determined 
by  its  reaction  with  aniline  to  give  acetanilide  and 
acetic  acid,  has  £0= 0-034,  unchanged  by  hydro¬ 
chloric  acid.  Benzoic  anhydride  has  -=0-00079, 
rising  to  0-0015  as  hydrochloric  acid  is  added  up  to 
a  concentration  of  0-211A7.  Benzoyl  chloride  has  £0= 
0-027,  unchanged  by  sulphuric  acid;  the  velocity  of 
hydrolysis  of  benzenesulphonyl  chloride  is  not 
increased  by  adding  sulphuric  acid. 

E.  W.  WlGNALL. 

Trisuccmylpicramine.  M.  Covello  and  (Sign a.) 
R.  Gabrieli  (Rend.  Accad.  Sci.  fis.  mat.  Napoli,  1926, 
[iii],  32,  147 — 150). — 2  :  4  :  6-Triaminophenol  con¬ 
denses  with  succinic  anhydride  to  give  2:4:  6-lri- 
succinimidophenol,  m.  p.  250°,  which  is  hydrolysed  by 
potassium  hydroxide  solution  to  phenol-2  :  4  :  6-tri- 
succinamic  acid,  H0-GcH,(NH-C0-CH2-CH2-C02H);5, 
m.  p.  265°  ( silver  salt),  and  is  oxidised  by  nitric  acid 
to  2  :  6-disuccinimidobenzoquinonc ,  decomp.  300° 

{ phenylhydrazide ,  m.  p.  260°  decomp.),  which  is 
reduced  to  the  corresponding  quinol,  m.  p.  280°. 

E.  W.  WlGNALL. 

Relative  directive  powers  of  groups  of  the 
forms  RO  and  RR'N  in  aromatic  substitution. 
VII.  Nitration  of  benzphenetidide  and  of  o-, 
m~,  and  p-nitrobenzphenetidides.  R.  C.  Fawcett 

and  R.  Robinson  (J.C.S.,  1927,  2414 — 2422). — The 
following  compounds,  obtained  by  benzoylation  of  the 
appropriate  phenctoles,  are  described  :  2-  and  3 -nitro- 
4-benzamidophenetole  (I)  and  (II),  m.  p.  149 — -150° 
and  121-5 — 122°;  2-  and  Z-nitro-A-o-nitrobenzamido- 
phenetole  (III)  and  (IV),  m.  p.  165 — 166°  and  131 — 
131-5°;  2-  and  3-nitro-A-m-nitrobenzamidophenelole, 
(V)  and  (VI),  m.  p.  202—203°  and  157-5—158°;  2- 
and  3-nitro-A-p-nitrobenzamidophenetole,  (VII)  and 
(VIII),  m.  p.  208-5—209-5°  and  183-5—184-5°. 
Nitration  of  benz-p-phenetidide  in  acetic  acid,  using 
2-5  mols.  of  nitric  acid,  gives  a  quantitative  yield  made 
np  of  7-5%  of  (I)  and  92-5%  of  (II).  Nitration  with 
12  mols.  of  nitric  acid  gives  13%  of  (I)  and  87%  of  (II), 
Nitration  of  o-,  m-,  and  p-nitrobenzphenetidides  with 
12  mols.  of  nitric  acid  gives  43-7 %  of  (III)  and  56-3% 
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of  (IV),  30-6%  of  (V)  and  694%  of  (VI),  and  33-2%  of 
(VII)  and  66-8%  of  (VIII),  respectively.  The  mixtures 
of  nitro-derivative  obtained  were  analysed  thermally. 
The  bearing  of  these  results  on  the  electronic  theory  of 
benzene  substitution  is  discussed.  M.  Clark. 

Bromophenols.  XXVIII.  Dibromo-o-anisid- 
ine  and  tribromo-o-anisidine.  M.  Ivohn  and 
H,  Kahlln’  (Monatsh.,  1927, 48,  599 — 611). — Nitration 
of  3  :  5-dibromo-o-acctanisidide  with  a  mixture  of 
nitric  acid  ( d  1-52)  and  concentrated  sulphuric  acid 
at  0°  yields  3  :  5-dibromoA  :  Q-dinitro-o-acetanisidide, 
docomp.  200°.  This  on  hydrolysis  with  concentrated 
sulphuric  acid  and  subsequent  treatment  with 
pyridine  yields  an  A7- meth ylpyridiniu m  salt  which  on 
treatment  with  dilute  sulphuric  acid  yields  3  :  5-di- 
bromopicramic  acid,  m.  p.  150°.  Treatment  of  3  :  5-di- 
bromoanisidine  hydrobromide  with  either  liquid 
bromine  or  bromine  in  acetic  acid  yields  3:5:  64ri- 
bromo-o-anisidine,  m.  p.  102°,  which  on  treatment  with 
nitrous  acid  yields  3:5:  6-tribromoanisole,  m.  p.  82°, 
b.  p.  305 — 312°  and  this  on  demethylation  yields 
3:5:  6-tribromophcnol  (Bamberger  and  Kraus,  A., 
1907,  i,  161)  (benzoate,  m.  p.  133°).  Nitration  of 
3:5:  6-tribromoanisole  with  nitric  acid  (d  1-52)  at 
0°  yields  3:5:  G-tribromo-2  ;  4-dinitroanisole,  m.  p. 
141 — 142°.  Chlorination  of  3:5:  6-tribromophenol 
yields  2  :  i-dichloro-Z  :  5  :  6  tribromophenol,  m.  p.208 — 
209°,  which  on  methylation  with  methyl  sulphate 
yields  2  :  4-dichloro-3  :  5  :  6-tribromoanisole  (this  vol., 
51).  lodination  of  the  tribromophenol  yields  3:5:6- 
tribronio-2  : 4-di-iodophenol,  m.  p.  196 — 197°,  which 
on  methylation  yields  3:5:6-  tribmno- 2  :  i-di-iodo- 
anisole,  m.  p.  176 — 177°.  Nitration  of  3:5:  6-tri- 
bromo -o-aectanisidide  with  a  mixture  of  nitric  acid 
(d  T52)  and  concentrated  sulphuric  acid  yields 
3:5:  tS-tribronwA-nitro-o-acdanisidide,  decomp.  200°. 
For  purposes  of  comparison  the  following  derivatives 
of  3:4:  5-tribromophenol  were  prepared  by  similar 
methods  :  3:4:  5-tribromo-2  :  6-dinilrophenol,  m.  p. 
135 — 136°;  3:4:  5 -tribromo-2  :  6 -di-iodopfienol,  m.  p. 
207°;  3  : 4  :  5-fri&romo-2  :  6-di-iodoanisole,  m.  p. 

190— 190-5°.  J.  W.  Baker. 

Bromophenols.  XXIX.  Molecular  wander¬ 
ing  in  the  preparation  of  tribromo-o-anisidine 
from  o-nitroanisole.  M.  Kohn  and  H.  Karlin 
(Monatsh.,  1927,  48,  613 — 618).-— Bromination  of 
o-nitroanisole  yields  4-bromo-o-nitroanisole,  which  on 
nitration  yields  4-bromo-2  :  G-dinitroanisole,  m.  p. 
S5— 85-5°  (Meldola  and  Streatfeild,  J.C.S.,  1898,  73, 
68S,  give  81 — 82°).  and  on  reduction  yields  4-bromo- 
o-anisidine.  The  latter,  on  bromination,  yields 
3:5: 6-tribromo-o-anisidine  (preceding  abstract) 
instead  of  the  expected  3:4:  5-tribromo-eompound, 
a  bromine  atom  wandering  from  the  4-  to  the  6-position 
during  bromination.  Proof  of  the  constitution  of  the 
product  is  adduced  by  its  conversion  consecutively 
into  3:5:  6-tribromoanisole  and  3:5:  6-tribromo¬ 
phenol.  Bromination  of  p-nitroanisole  yields  2-bromo- 
p-nitroanisole.  J.  W.  Baker. 

Nitration  of  «-4-m  ethoxy-  and  a -4-ethoxy - 
phenyl-S-ethylcarbamide.  H.  F.  J.  Lorang  (Bee. 
trav.  ehim.,  1927,  46,  635 — 652). — p-Anisidine  and 
ethylcarbimide  condense  to  give  a-p-anisyl-p-ethyl- 
carbamide,  m.  p.  138°,  which  is  nitrated  by  absolute 


nitric  acid  at  —10°  to  u-nilro-$- 2  :  3  :  o-trinilro-v,- 

anisyl-a-elhy!  carbamide,  decomp.  50 — 60°,  -which  gives 
nitroaminc  reactions.  With  water,  the  latter  yields 

2:3: 5-trinitro-p-anisidine ;  with  ethyl  alcohol, 
2:3: 5-trinitro-p-anisylurethane  (cf.  Reverdin,  A., 
1926,  1243);  with  methyl  alcohol,  the  corresponding 

methyluretham,  m.  p.  236 — 239°  (decomp.);  with 
alcoholic  ammonia,  2  :  4-dinitro-G-methoxy-m-phenyl- 
enediamine;  with  aniline  in  ether,  2 :  Q-dinitro-3- 
anilino  -  4  -  methoxycarbanilide,  m.  p.  182 — 183° 
(decomp.). 

p-Phenetidine  and  ethylcarbimide  condense  to  give 

o.-p-phenetyl-$-ethylcarbamide,  m.  p.  152°,  which  is 
similarly  nitrated  to  <x-nitro-§-2  :  3  :  5-trinitro-p- 

phenetyl-x-ethylcarbamide ,  m.  p.  92—98°  (docomp.). 
This  with  water  yields  2:3:  5-trinitro-p-phenetidine, 
and  also  3  :  5-dinitro-2-hydroxy-p-phenetidine ;  with 
methyl  and  ethyl  alcohols,  the  2:3: 5-trinitro-p- 
phenctyl-methyl-  and  -ethyl-urethanes,  m.  p.  236 — 
239°  (decomp.)  and  218 — 219°,  respectively,  each 
hydrolysed  to  the  amine;  with  alcoholic  ammonia, 
2  :  4  -  dmitro  -  6  -  ethoxy  -  m  -  phonylencdiamine ;  with 
aniline,  2:6-  dinitro  -  3  -  aniiino  -  4  -  ethoxy carbanilide, 
m.  p.  216—217°. 

m-Phenylenediamine  reacts  with  ethylcarbimide  to 
give  m-di-p-ethylcarbamidobenzene  (decomp.  120 — 
126°  to  5-diethylcarbamide  and  m-dicarbamido- 
benzene).  The  product  is  nitrated  to  pp' :  2  ;  4  ;  6'- 
pe?iianUro-$$'-diethyl-xii-dicarbamidobenzene, 
Cr,H{N0A(NH'C0*NEt*N02)2,  decomp,  80—85°, 
which  with  W'ater  or  alcoholic  ammonia  yields  2:4:6- 
trinitro-m-phenylenediamine ;  with  ethyl  alcohol, 
2:4:  6-trinitrophenylene-l  :  3-diurethane,  m.  p.  226°, 
of  which  the  methyl  analogue  has  m.  p.  276°  (decomp, 
from  260°) ;  with  aniline,  2:4:  Q-trinitro-l  :  3-di-p- 
phenylcarbamidobenzene ,  m.  p.  276°. 

E.  W.  Wignall. 

Equilibria  in  binary  systems  containing  tri¬ 
nitro-m-cresol.  N.  N.  Efremov  and  M.  A. 
Tichomirova  (J.  Russ.  Phys.  Chem.  Soc.,  1927,  59, 
373 — 389). — The  nature  of  the  binary  systems  formed 
by  the  addition  of  hydrocarbons  and  nitro-derivatives 
to  trinitro-m-eresol  was  determined,  with  the  view  of 
utilising  them  on  a  technical  scale  in  the  manufacture 
of  explosives.  Trinitro-m-cresol  and  acenaphthene, 
phenanthrene,  fluorene,  and  reteno  gave  well-defined 
compounds,  but  no  solid  solutions.  The  acenaphthene 
compound,  O12H10,C0HMe(NO2)3-OH,  has  m.  p.  117-9°; 
the  eutectics  arc  at  88-2°  and  87-8°,  with  9-1%  and 
79-8%  of  acenaphthene.  The  phenanthrene  com¬ 
pound,  C14H10,Cf;HMe(NO2)3*OH>  m.  p,  113-1°,  is  deep 
red ;  eutectics  85-6°  and  84-2°  with  13-5%  and  11-5% 
of  phenanthrene.  The  fluorene  compound,  grey  when 
solid,  red  when  liquid,  C13H10,Cr>HMe(NO2)3-OH,  grey 
solid,  red  liquid,  has  m.  p.  107-2°;  eutectics  at  854° 
and  90-5°  with  13-8%  and  67-4%  of  fluorene.  The 
retene  compound,  C18H18,C6HMe(N02)3'OH,  violet,  has 
m.  p.  118-3°;  eutectics  at  89-5°  and  73-5°  with  6-7% 
and  88-8%  retene.  The  system  trinitro-m-cresol- 
anthracene  was  too  unstable  to  be  determined. 
Trinitro-m-cresol  with  tetranitromothylaniline  forms 
a  eutectic  at  64-4°  with  42-3%  of  the  latter;  with 
picric  acid  the  eutectic  point  is  at  52-5°  and  35-6%, 
with  m-dinitrobenzene,  55-4°  and  44-8%,  with  tri¬ 
nitrotoluene,  41-3°  and  42-3%. 
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There  was  no  trace  of  compound  or  solid  solution 
formation.  The  explosive  properties  of  the  systems 
are  being  investigated.  M.  Zvegintzov. 


Rule  for  direct  formation  of  free  acid  chlorides 
by  action  of  phosphorus  pentachloride  on  6-sub- 
stituted  phenol-o-sulphonic  acids.  It.  Anschutz 
and  T.  Curten  (Annalen,  1927,  457,  256 — 267;  cf. 
L.  Anschutz,  this  vol.,  663). — A  hydroxyl  group  is 
protected  by  the  presence  of  two  ortho  substituents 
from  attack  by  phosphorus  pentachloride,  so  that 
6-substituted  pkenol-2-sidphonyl  chlorides  may  be 
prepared  directly. 

o-Nitro-p-cresol-d-sulphonic  acid  (discovered  by 
Rase  big  but  not  hitherto  described),  m.  p.  84° 
(+1-5H20)  or  172°  (anhyd. ;  ammonium,  sodium, 
potassium,  silver,  magnesium,  barium,  nickel,  and 
cobalt  salts  prepared),  is  converted  by  phosphorus 
pentachloride  into  o-nitro-p-cre.sol-3-sulphonyl  chloride, 
m.  p.  86 — 87°,  from  which  are  obtained  the  sulphon- 
amide,  m.  p.  210°  (deeomp.),  sulphonanilide,  m.  p. 
217°,  and  sulphon-p-toluidide,  m.  p.  226°.  The  acid 
gives  the  anhydride,  m.  p.  158 — 159°,  when  treated 
with  thionyl  chloride,  and  with  acetyl  chloride  or 
acetic  anhydride  the  acetate,  which  is  converted  by 
phosphorus  pentachloride  into  o-nitroA-acelozy- 
toluene-H-sulphonyl  chloride,  m.  p.  101-5°  ( sulphon¬ 
anilide ,  m.  p.  141-5°,  and  sulphon-p-toluidide,  m.  p. 
113°,  described).  5:5'-  Dinitrotolylene  -  3  : 4 :  3' :  4'- 
sulphonylide, 


<»  Ain  «>  o-so  wi  Nro  <*-> 

"  M^C*H=<SO,-0>C«H><Mo  p- 

results  from  the  action  of  ammonia  or  diethyl- 
aniline  on  the  aeetoxy-sulphonyl  chloride,  or  of 
phosphoryl  chloride  on  the  nitrocresolsulphonic 
acid. 

p-Cresol-3  :  5-disulphonic  acid,  m.  p.  115°  (-f  2HgO) 
or  145°  (anhyd. ;  silver,  potassium,  and  barium  salts 
described),  reacts  with  phosphorus  pentachloride  to 
form  p-cresoZ-3  :  5 -disulphonyl  chloride,  from  which 
the  disulphonanilide,  m.  p.  231°,  disvlphon-p-toluidide, 
m.  p.  221°,  and  acetate,  m.  p.  116°,  are  prepared. 
The  corresponding  tolylene-3  :  4  :  3' :  4'-sulphonylide- 
5  :  5'-disulphonyl  chloride  (Anschutz  and  Hodenius, 
A.,  1918,  i,  425)  gives  a  di sulphonanilide,  m.  p.  262 — 
263°,  and  a  disidphon-p-loluidide,  m.  p.  258 — 259°. 

C.  Hollins. 

Supposed  isomerism  of  9-methylfluorenoI. 
H.  Wielaxd  and  J.  Cerezo  (Annalen,  1927,  457, 
249 — 255 ;  cf.  Wieland  and  Krause,  A.,  1925,  i,  902). — 
The  “  isomeric  9-methylfluorcnoI,”  m.  p.  84°,  is  shown 
to  be  9-methylfluorenyl  ethyl  ether.  It  is  best 
obtained  by  Nakamura’s  method  by  the  action  of 
alcohol  on  the  acetate  of  the  true  9-methylfluorenol 
(m.  p. 17  5°),  and  is  also  formed  by  treating  9-methyl¬ 
fluorenyl  cliloride  with  sodium  ethoxide.  9-Methyl- 
fiuorcnyl  benzoate,  m.  p.  173°,  is  unchanged  by  boiling 
alcohol,  but  is  converted  by  hot  acetic  acid  into 
benzoic  acid  and  diphenylene-ethylene  [9-methylene- 
fluorane],  *  C.  Hollins. 


_  Synthesis  of  the  homologue  of  urushiol.  II. 
S.  Kawai  (Sci.  Papers  Inst.  Phys.  Ghem.  Res.  Tokyo, 
1927,  6,  53 — 60). — Condensation  of  sodium  phen- 
oxide  with  geranvl  chloride  (obtained  by  Forster’s 
method,  J.C.S.,  '1913,  103,  133S)  in  toluene  by 


Claisen’s  method  (A.,  1925,  i,  656)  vields  o -geranyl- 
phenol,  b.  p.  126—13070-12—0-09  mm.,  df  0-97029, 
rif,  1-53414,  phenyl  geranyl  ether,  b.  p.  102 — 10670-16 
mm.  (not  quite  pure),  df  0-9551,  nf;  1-52037,  together 
with  an  unidentified  terpene  (cf.  Forster,  lac.  cit.).  By 
a  similar  condensation  using  pyroeateehol  is  obtained  a 
mixture  of  3 -geranylpyrocatechol,  b.  p.  179 — 180°/0-16 
mm.,  df  1-0566,  rif  1-55068,  and  pyroeateehol  mono- 
geranyl  ether,  which  undergoes  isomeric  change  on 
distillation  in  a  high  vacuum.  Separation  is  effected 
by  conversion  into  the  lead  salts,  that  of  the  former 
being  insoluble  in  alcoholic  lead  acetate.  Small 
quantities  of  a  terpene  and  ( i)pyrocatechol  digeranyl 
ether  are  also  obtained.  The  physiological  action  of 
3-geranylpyrocatechoI  on  the  skin  closely  resembles 
that  of  urushiol,  whilst  o-geranylphenol  and  pyro- 
eatechol  monogeranyl  ether  have  no  such  action. 

J.  W.  Baker. 

Relative  directive  powers  of  groups  of  the 
form  RO  and  RR'N  in  aromatic  substitution. 
VIII.  Nitration  of  4  -  «  -  butoxyanisole,  J. 
Clarke,  R.  Robinson,  and  J.  C.  Smith  (J.C.S.,  1927, 
2647 — 2653). — Treatment  of  3-  and  2-nitro-4-meth- 
oxyphenols  with  n-butyl  bromide  in  boiling  methyl 
alcohol  gives  2-nilroA-r\-butoxyanisole  (I),  m.  p.  13-2°, 
b.  p.  143°/1  mm.,  nu*  1-5382,  and  3-nitro-i-n-butoxy- 
anisole  (II),  m.  p.  —9-7°,  b.  p.  137°/1  mm.,  n\\  1-5358, 
respectively.  Thermal  analysis  shows  that  the 
nitration  product  of  4-n -butoxyanisole,  m.  p.  24-5 — 
25-5°,  obtained  by  butylation  of  quinol  monomethyl 
ether,  contains  65%  of  (II).  This  result  is  in  harmony 
with  the  theory  advanced  previously  (A.,  1926,  397). 
A  mixture  of  equal  quantities  of  n -propyl  gallate, 
m.  p.  147—148°,  and  n-butyl  gallate,  m.  p.  143 — 144° 
(lit.  133—134°),  melts  at  152—154°.  Crystallo¬ 
graphic  data  are  given  for  2-nitro-4-methoxyphenol, 
2-nitro-4-ethoxyanisole,  and  2-nitro-4-n-propoxy- 
anisole.  '  M.  Clark. 

Dyes  and  other  compounds  from  2  : 6-di- 
hydroxytoluene.  F.  Henrich  and  W.  Herold 
(Ber.,  1927,  60,  [£],  2053—2058;  cf.  A.,  1921,  i,  886; 
1923,  i,  145). — The  development  of  fluorescence  in 
alkaline  solutions  of  hydroxybenzoxazole  derivatives, 

OH-CgHj-^Q^CR,  is  observed  only  when  R  is  an 

aryl  group  directly  united  to  the  2-carbon  atom  and 
when  the  hydroxyl  group  is  in  the  para-position  to 
the  nitrogen  atom.  o-Nitroso-2  :  6 -dihydrozytoluene, 
m.  p.  (from  benzene)  147°  (from  alcohol,  m.  p.  147° 
after  darkening  at  127°),  is  prepared  by  the  action  of 
amyl  nitrite  on  2 : 6-dihydroxytoluene  in  ethyl- 
alcoholic  potassium  hydroxide;  the  potassium, 
copper,  cobalt,  nickel,  lead,  uranium,  and  zinc  salts  are 
described.  It  is  reduced  by  stannous  chloride  and 
hydrochloric  acid  to  5-amino-2  :  6-dihydroxytoluene, 
isolated  as  the  hydrochloride  (+ 2H20).  The  latter 
substance  is  converted  by  boiling  benzoyl  chloride 
into  a  mixture  of  o-benzatnido-2  :  G-d ibenzoyloxyiolue  ?ie, 
m.  p.  211°,  and  Q-benzoyloxij-2-phemjl-l-methylbenzox- 
azole,  m.  p.  176°,  hydrolysed  to  6-hydroxy-2-phenyl-7- 
methylbenzoxazole,  m.  p.  206°. 

Autoxidation  of  3-amino-2  :  6-dihydroxytoluene  in 
alkaline,  solution  gives  a  blue  dye  which  has  not  been 
fully  investigated.  H.  Wren. 
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Action  of  ammonia  on  isosafrole  oxide.  K. 
Krassovsky  and  T.  Kusner  {Ukraine  Chem.  J., 
1926,  6,  376 — 381). — Ammonia  reacts  with  iso- 
safrole  oxide  in  alcoholic  solution  at  100°  after  10  hrs. 
to  give  an  amine  having  the  structure 
CH20'C,H3-CH(NH,,)-CHMe-OH  or 
CH,Q2:CfiH3*CH(OH)-CHMe-NH2.  The  compound 
has  an  alkaline  reaction,  is  soluble  in  alcohol  and  ether, 
and  decomposes  on  distillation.  The  cliloroplatinate, 
m.  p.  195 — 196°  (decomp.),  and  picrate,  m.  p.  204° 
(decomp.),  arc  described.  E.  Rothstein. 

Feeble  activation  of  certain  extended  con¬ 
jugated  systems  by  doubly-bound  oxygen.  R. 
Robinson  and  A.  Zaki  (J.C.S.,  1927,  2485—2490).— 
Phenyl  2-chlorostyryl  ketone  and  ethyl  2-chloro-a- 
cyanocinnamate  could  not  be  converted  into  quinoline 
derivatives  by  reaction  with  carbamide  nor  would  the 
chlorine  atom  react  with  aniline  in  presence  of  copper 
powder.  2-Ghlorobenzylidene-l  :  3-diJcetohydrindone, 
m,  p.  130 — 131  °,  from  o-chlorobenzaldehyde  and  diketo- 
hydrindene,  condenses  with  carbamide  under  drastic 
experimental  conditions  to  give  a  very  small  yield 
of  ketoindenoquinoline.  2'-Chloro-2  :  i-dinitroslilbene, 
ni.  p.  174°,  and  2' -methoxy-2  :  i-dinitrostilbene,  m.  p. 
176°,  from  2 : 4-dinitrotoluene  and  o-chloro-  or 
o-methoxy-benzaldehyde,  show  no  reactivity  of  the 
chloro-  or  methoxyl  groups.  Bromodihydrosafrole, 
b.  p.  160°/16  mm.,  prepared  by  the  action  of  hydro- 
bromic  acid  on  safrole,  yields  isosafrole  when  heated 
with  aniline.  isoSafrole  could  not  be  nitrated  directly, 
but  bromodihydrosafrole  on  nitration  in  acetic  acid 
solution  and  subsequent  removal  of  hydrobromic  acid 
yields  6-nitroisosafrole,  m.  p.  88°,  the  orientation  of 
this  compound  being  established  by  the  preparation 
of  6-nitropiperonal.  No  conclusive  evidence  of 
reactivity  of  the  methyl  group  in  this  compound 
could  be  obtained.  G-Aminoisosafrole,  m.  p.  68 — 69° 
{hydrochloride),  may  be  diazotised  and  coupled  with 
p-naphthol  to  give  a  crimson  azo-derivative.  6-Acel- 
amidoisosafrole,  m.  p.  206°,  yields  an  oily  dibromide, 
converted  by  alcoholic  potassium  hydroxide  into 
5  :  6-methylenedioxy-2-methylindole.  It  is  therefore 
concluded  that  extended  crotenoid  systems  may  fail 
to  exhibit  the  reactivity  which  might  be  assumed  to 
be  their  characteristic.  o-p-Substitution  in  styrene 
derivatives  is  probably  due  to  a  definite  o-p-orienting 
influence  of  the  unsaturated  group.  The  views  of 
Baker  and  Wilson  (this  vol.,  550)  regarding  the 
o-p-orienting  influence  of  ethenoid  and  benzenoid 
groups  are  controverted.  M.  Clark. 

Tautomer-ism  of  phenols.  X.  Phenylhydr- 
azlne  and  naphthols  of  the  a-series.  W.  Fuchs 
and  F.  Niszel  (Ber.,  1927,  60,  [13],  2058—2062;  cf. 
this  vol.,  257). — The  action  of  phenylhydrazine  and 
sulphurous  acid  on  1  : 4-dihydroxynaphthalene  gives 
an  oily  base  which  is  conveniently  isolated  as  the 
benzoyl  derivative,  m.  p.  163°.  The  latter  compound 
is  not  identical  with  the  benzoyl  compound  of  4-benz- 
enehydrazo-a-naphthol,  m.  p.  162°  (conveniently  pre¬ 
pared  by  benzoylation  of  benzeneazo-a-naphthol  by 
the  Schotten-Baumann  method  and  reduction  of  the 
product  by  aluminium  amalgam  in  alcohol).  Reduc¬ 
tion  of  4-bcnzeneazo-a-naphthol  by  zinc  dust  and 
aluminium  filings  in  alkaline  solution  followed  by 


benzoylation  of  the  product  gives  the  compound, 
m.  p.  163°.  Since  this  compound  loses  one  haLf  of 
its  nitrogen  and  affords  a  compound,  <-'23®-iv*A1lSh 
m.  p.  202°,  when  treated  with  nitrous  fumes  in 
alcohol,  it  is  considered  to  be  A-p-aminoanilino- 
2-naphthyl  benzoate.  H.  Wren. 

Constitution  and  colour.  XIV.  F.  Kehrmann 
(Helv.  Chim.  Acta,  1927,  10,  670— 676) —The  theory 
of  Dilthey  (A.,  1925,  i,  650)  is  insufficient  alone  to 
account  for  the  properties  of  salt-forming  dyes.  For 
instance,  the  greenish-red  diacid  salts  of  azobenzene 
arc  represented  as  derivatives  of  the  feebly-coloured 

liydrazobcnzene,  [Ph-NH-NH-Ph]A2.  The  formulae 
ascribed  to  monoacid  salts  of  aposafranine  and  other 
quinoneimine  dyes  contain  amino-groups,  whereas  di- 
azotisation  experiments  show  that  these  are  present 
only  in  polyacid  salts.'  Dilthcy’s  formula}  fail  to 
express  the  close  chemical  resemblance  between 
quinones  and  dyes,  e.g.,  between  o-benzoquinone  and 
W-phenylphenazonium  salts,  neither  do  they  account 
for  the  absence  of  triphenylmethane  dyes  related  to 
m-quinones.  If,  however,  the  double  linking  is 
regarded  as  co-ordinatively  univalent  (cf.  Piccard 
and  Dardel,  A.,  1921,  ii,  394)  it  is  possible  to  intro¬ 
duce  the  classical  ehromophores  into  the  co-ordin¬ 
ation  formula}.  Thus,  the  above  azobenzene  deriv¬ 
ative  is  written  [Ph-NH:NH-Ph]A2,  and  dimethyl- 
fuchsimonium  chloride,  [CPh„:CfiH4.'NMe2]Cl. 

H.  E.  F.  Notton. 

New  derivative  of  Michler’s  ketone.  E.  Pace 
(Arch.  Farm,  sperim.,  1927,  26,  225 — 230).- — 
pp'-Teiramethyldiaminoethylbenzhydrol, 
OH-CEt(C6H4-NMe2)2,  obtained  by  the  action  of 
magnesium  ethyl  bromide  on  pp'-tetramethyldiamino- 
benzophenone,  has  m.  p.  127°,  and  forms  a  mono- 
hydrochloride,  m.  p.  127°,  a  monomlphate,  m.  p.  144°, 
an  acetate,  an  oxalate,  and  a  tartrate.  Its  benzoyl 
derivative,  ru.  p.  166-5°,  is  without  ancesthetie  action 
and  passes  almost  unchanged  into  the  faeces. 

T.  H.  Pope. 

Stereoisomerism  in  trisubstituted  a-glycols 
(phenyldialkylglycols  and  alkylhydrobenzoins). 
M.  Tiffeneau  and  (Mlle.)  J.  Levy  (Bull.  Soc.  chim., 
1927,  [iv],  41,  1351— 1362).— The  action  of  mag¬ 
nesium  alkyl  halides  on  ketols,  according  to  the 

schemes  OH-CHR-CO-R'  _ _ 

OH-CHR-CR'R"-OH _ OH-CHR-CO-R", 

does  not  produce  the  same  glycol,  but  results  in  the 
formation  of  stereoisomerides.  Thus,  propionvl- 
phenylcarbinol  and  magnesium  methyl  iodide  yield 
a  p-isomcride  of  a-phenyl-$-inethylbutane-u#-diol,  m.  p. 
73 — 74°,  whilst  acetylphenylcarbinol  and  magnesium 
ethyl  bromide  give  the  a-isomeride,  m.  p.  83 — 84° 
(Fischer  and  Taube,  A.,  1926,  599).  Both  glycols 
are  dehydrated  by  concentrated  sulphuric  acid  to 
a-phenyl-n-propyl  methyl  ketone.  Similarly,  from 
acetylphenylcarbinol  and  magnesium  isopropyl 
bromide  there  is  produced  an  a-isomeride  of  a-phenyl- 
Py- dimethylbutane-a.$-diol ,  m.  p.  98 — 99°,  whilst  the 
P -isomeride,  m.  p.  124 — 125°,  results  from  magnesium 
methyl  iodide  and  isobutyrylphenylcarbinol.  Pairs 
of  isomeric  (a-  and  p-)  glycols  have  been  prepared 
from  the  requisite  ketols  and  magnesium  alkyl 
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halides  as  follows  :  a-phenyl-fh-ethylpentane-a$-diols, 
m.  p.  94 — 95°  and  99 — 100°;  a.-phenyl-$-iaopropyl- 
butane-a^-diols,  m.  p.  75°  and  113°;  a-phenyl-P-ethyl- 
hexane- a$-dioh,  in.  p.  88 — 89°  and  81 — 81-5°  (a-  and 
^-acetonyl  derivatives,  b.  p.  155 — 158°/25  mm.,  d° 
0-999,  and  b.  p.  170— 173°/30  mm.,  d°  0-992,  re¬ 
spectively)  ;  a-phenyl-S-methyl-fi-elhylpeniane-ufi-diote, 
m.  p.  85 — 86°  and  90 — 91°;  a-phenyl-$-n-propyl- 
hexane-a$-diols,  m,  p.  115°  and  91 — 92°;  a-phenyl- 
$-iaopropylhexane-ct$-diols,  m.  p.  90°  and  75 — 76°; 
and  ct-phenyl-$-be7izylpentane-tx$-diols,  m.  p.  115 — 
116°,  and  viscous  oil.  Dehydration  of  this  last  pair 
of  glycols  yields  «B-diphenylethyl  propyl  ketone. 

Acetylphenylcarbinol  and  magnesium  phenyl 
bromide  yield  a-methylhydrobenzoin,  m.  p.  94 — 95°, 
also  formed  by  hydrating  methylstilbene  oxide.  The 
P-isomeride  is  obtained  from  benzoin  and  magnesium 
methyl  iodide,  and  has  m.  p.  104 — 105°  (ef.  Fischer 
and  Taube,  loc.  cit.).  Similarly,  a-ethylhydrobenzoin, 
m.  p.  105 — 106°  ( acetonyl  derivative,  m.  p.  62 — 63°), 
is  obtained  from  magnesium  phenyl  bromide  and 
propionylphenylcarbinol,  whilst  the  p-isomeride  from 
benzoin  and  magnesium  ethyl  bromide  has  m.  p. 
116 — 117°  ( acetonyl  derivative,  m.  p.  42°).  Diacetyl 
and  magnesium  phenyl  bromide  yield  a-dimetliyl- 
hydrobenzoin,  m.  p.  121—122°,  whereas  benzil  and 
magnesium  methyl  iodide  give  P-dimethylhydro- 
benzoin,  m.  p.  87°.  Dehydration  of  the  a-  and  p- 
isomerides  gives  aa-diphenylethyl  methyl  ketone. 

H.  Burton. 

Constitution  of  isocampholic  acid.  P.  Lipp 
and  F.  Reinartz  (Helv.  Chim.  Acta,  1927,  10,  611 — 
614). — Evidence  is  adduced  in  favour  of  the  view 
that  campholic  and  isocampholic  acids  are  stereo- 
isomeric  1:2:2:  3  -tetramethylcycZopentane- 1  -  carb¬ 
oxylic  acids,  the  carboxyl  group  and  the  3-hydrogen 
atom  being  relatively  cis  and  trans,  respectively. 
The  bromination  of  isocampholic  acid  lay  the  method 
of  Hell,  Volhard,  and  Zelinsky  (Rupe  and  Briellmann, 
A.,  1922,  i,  1017)  is  not  conclusive  evidence  of  the 
presence  of  an  a-hydrogen  atom,  since  campholic  acid 
is  also  brominated  under  these  conditions,  giving  a 
mixture  of  products,  b.  p.  65 — 75°/2  mm.,  containing 
less  than  1  atom  of  bromine  per  mol.  It  is  assumed 
that  a  3-bromo-derivative  is  formed  in  each  case, 
that  of  campholic  acid  being  partly  converted  into 
the  lactone,  whilst  that  of  isocampholic  acid  is  stable. 
The  optically  active  unsaturated  acid  obtained  (loc. 
cit.)  by  treating  the  latter  with  alkali  would,  accord¬ 
ingly,  be  1:2:2:  3-tetramethyl-A3-cyc(opentene-l- 
carboxylic  acid.  Attempts  to  isomerise  campholic 
acid  by  heating  at  170 — 180°  with  acetic  and  hydro¬ 
chloric  acids,  or  by  means  of  ultra-violet  light,  were 
unsuccessful.  H.  E.  F.  Notton. 

BenzoyHormhydroxamic  acid  oximes.  XIV. 
C.  Gastardi  (Gazzetta,  1927,  57,  620— 621).— A  final 
contribution  to  the  controversy  with  Ponzio  (cf.  this 
vol,  462).  Hydroxylamine  is  considered  unlikely  to 
cause  an  isomerisation  of  benzoylformhydroxamic  acid 
to  a  nitronic  acid;  the  a- oxime  is  still  held  to  be 
stereoisomeric  with  the  3-oximc.  E.  W.  Wignall. 

Mechanism  of  the  thermal  decomposition  of 
benzoyl  peroxide.  H.  Erlenmeyer  (Helv.  Chim. 
Acta,  1927,  10,  620 — 627). — The  formation  of  benzoic 


acid  in  the  thermal  decomposition  of  benzoyl  peroxide 
(cf.  Gelissen  and  Hermans,  A.,  1925,  i,  379)*may  be 
due  (a)  to  the  formation  of  diphenyl  which  then  reacts 
as  follows  (R-H  scheme)  :  Ph*Ph-j-(Ph-C0-0)2  — > 
C6H4Ph2-f Ph'C02H ;  or  (b)  to  initial  decomposition 

thus  (Ph-CO-0)2 - >  (Ph'COJjjO+O,  followed  by 

hydrolysis.  According  to  (a)  the  amount  of  benzoic 
acid  formed  should  decrease  in  proportion  as  the 
peroxide  is  diluted  with  an  inert  material  such  as 
finely-divided  carborundum;  actually  it  is  found  to 
increase.  Further  evidence  in  favour  of  (b)  is  obtained 
by  exploding  the  peroxide  in  air  in  a  closed  vessel 
when  the  atmospheric  oxygen  is  converted  into  carbon 
monoxide,  whilst  in  an  atmosphere  of  carbon  dioxide 
unsaturated  gaseous  hydrocarbons  are  formed.  In 
air  the  reaction  (b)  is  probably  followed  by  complete 
oxidation  :  (Ph-C0-0)2+ 0+02  — >  C02+C0+H20. 
This  reaction  provides  the  water  necessary  for  the 
hydrolysis  of  the  benzoic  anhydride  and  the  heat 
required  for  secondary  decompositions,  e.g., 
(Ph-C0-0)2  - — y  Ph-Ph+C02.  The  formation  of 

benzoic  acid  from  iodine  and  benzoyl  peroxide  (A., 

1926,  1138)  is  explained  along  similar  lines,  the  R-H 
mechanism  suggested  by  Reynhart  (this  vol.,  356) 
being  disproved  by  analysis  of  the  reaction  product, 
which  contains  no  iododiphenyl.  A  further  exception 
to  the  R-H  scheme  is  the  decomposition  of  perbenzoic 
acid  which  yields  only  benzoic  acid  and  oxygen. 

H.  E.  F.  Notton. 

Method  of  hydrolysing  amides  and  nitriles. 
G.  Berger  and  S.  C.  J.  Olivier  (Rec.  trav.  chim., 

1927,  46,  600 — 604). — -2  :  6-Dimethylbenzonitrile, 

which  is  not  hydrolysed  by  90%  sulphuric  acid,  nor 
by  a  methyl-  or  amyl-alcoholic  solution  of  potassium 
hydroxide,  is  hydrolysed  by  concentrated  sulphuric 
acid  merely  to  2  :  6-dimethylbenzamide,  m.  p.  138-5 — 
139°  (corr.).  This  amide  can  be  hydrolysed  by  100% 
phosphoric  acid  at  145 — 150°,  which  is  employed 
also  for  the  hj-drolysis  of  benzamide,  benzonitrile, 
a-naphthonitrile,  acetonitrile,  and  propio nitrile,  and 
gives  good  yields  of  the  acids.  Phosphoric  acid  forms 
a  crystalline  compound  with  acetonitrile,  m.  p.  51 — 
53°.  E.  W.  WlGNALL. 

Rearrangement  of  acid  azides  and  hydroxamic 
acids  of  geometrical  isomerides.  L.  W.  Jones 
and  J.  P.  Mason  (J.  Amer.  Chem.  Soc.,  1927,  49, 
2528 — 2536;  cf.  A.,  1926,  279). — When  alio cinnamyl 
chloride,  obtained  by  the  action  of  thionyl  chloride  on 
ethereal  aWocinnamic  acid  at  0°,  is  treated  with  sodium 
azide  in  ethereal  suspension,  nitrogen  is  continuously 
evolved,  indicating  the  decomposition  and  rearrange¬ 
ment  of  the  alloc innamyl  azide.  Treatment  of  the 
product  ivith  ammonia  affords  a  atyrylcarbamide , 
m.  p.  143°,  identical  with  that  obtained  similarly 
from  slyrylcarbimide,  b.  p.  107°/12  mm.,  which  is 
the  product  of  the  rearrangement  of  cinnamyl  azide 
(cf.  Forster,  J.C.S.,  1909,  95,  437)  in  benzene  at  75 — 
80°.  It  is  therefore  concluded  that  the  stable  con¬ 
figuration  is  assumed  during  the  rearrangement  of 
cdZocinnamyl  azide.  Treatment  of  styrylearbimide 
with  water  at  50°,  or  of  cinnamyl  azide  with  boiling 
water,  affords  s-distyrylcarbamide,  m.  p.  214°.  Treat¬ 
ment  of  ethereal  crotonyl  chloride  with  sodium  azide 
affords  crotonyl  azide,  a  pungent  liquid,  which  loses 
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nitrogen  at  75 — 85°  with  formation  of  propenylcarb- 
imide,  a  liquid.  Treatment  of  the  latter  with  ethereal 
ammonia  affords  propmylcarbamide,  m,  p.  122°. 
iso Crotonyl  azide ,  obtained  similarly,  undergoes  slow 
rearrangement  at  25 — 2S°,  and  treatment  of  the 
product  with  ammonia  affords  propenylcarbamide, 
identical  with  the  above,  indicating  that  in  this  case 
also  the  stablo  configuration  had  been  assumed  during 
rearrangement.  Cinnamhydroxamic  acid  is  best  pre¬ 
pared  by  the  method  of  Jones  and  Iiurd  (A.,  1922, 
i,  248).  It  has  m.  p.  119-5°  (benzoyl  derivative, 
m.  p.  156-5°),  When  cinnamhydroxamic  acid  is 
treated  with  an  equivalent  of  aqueous  sodium  carbon¬ 
ate,  or  when  the  potassium  salt  of  the  benzoyl  deriv¬ 
ative  is  warmed  with  water,  a  product,  m.  p.  152°,  is 
obtained,  which  is  not  the  expected  disubsiituted 
carbamide.  F.  G.  Willson. 

Derivatives  of  diphenylamine-2-carboxylic 
acid.  III.  H.  Goldstein  and  M.  de  Simo  (Helv. 
Chim.  Acta,  1927,  10,  603— -606;  cf.  this  vol.,  558).— 
2-Chloro-5-nitrobenzoic  acid  and  m-plienylenediamine 
afford,  in  presence  of  potassium  carbonate  and 
catalytic  copper  (“  Naturkupfer  C  ”),  4-nilro-3'-amino- 
diphenylamine-2-carboxylic  acid,  decomp,  about  250°. 
This  is  reduced  by  stannous  chloride  to  4  :  W -diamino- 
diphenylamine-2-carboxylic  acid,  m.  p.  221°  (decomp.) 
(double  tin  salt;  dihydrochloride ;  methyl  ester,  m.  p. 
120°;  diacetyl  derivative,  decomp.  252°).  Attempts  to 
condense  2-chloro-4-nitrobcnzoic  acid  with  p-pbenyl- 
enediamine  yielded  only  p-nitrobenzoic  acid.  4'-Di- 
ethylaminodiphenylamine-2-carboxylic  acid,  m.  p. 
215°  (methyl  ester,  m.  p,  61°),  has  been  obtained 
crystalline  (cf.  Tuttle,  A.,  1923,  i,  1011).  4-Nitro- 
4?-diethylaminodiphenylamine-2-carboxylic  acid  is 
reduced  by  stannous  chloride  to  i-amino-4? -diethyl- 
aminodiphenylamine-2-carboxylic  acid,  m.  p.  194° 
(dccomp.)  (double  tin  salt;  dihydrochloride ;  methyl 
ester,  m.  p.  86°).  H.  E.  F.  Notton. 

3-Hydroxy cyclokexylacetolactone.  R.  Robin¬ 
son  and  A.  Zaki  (J.C.S.,  1927,  2411—2413).— 
Reduction  of  m-hy dr  oxypheny  lacctic  acid  with  hydro¬ 
gen  in  the  presence  of  platinum-black  gives,  as  main 
product,  hexahydrophenylacetic  acid  together  with 
a  small  quantity  of  S-hydroxycjclohexylaceiolactone, 
b.  p.  240—243°.  The  lactone  contains  a  ring  system 
similar  (O  instead  of  N)  to  that  which  occurs  in  the 
molecules  of  alkaloids  of  the  morphine  group  (Gulland 
and  Robinson,  J.C.S.,  1923,  123,  980).  Treatment 
of  ethyl  acetonedicarboxylate  with  ethyl  bromo- 
aeetate  and  an  alcoholic  solution  of  sodium  ethoxide 
gives  ethyl  $S-dicarbethoxy-y-!cetopimelate,  b.  p.  168 — 
170°/1  mm.,  hydrolysed  by  dilute  sulphuric  acid  to 
acetonediacetic  acid.  Further  treatment  with  the 
same  reagents  gives  ethyl  - tricarbethoxyisobutyryl - 

succinate,  b.  p.  189 — 191°/1  mm.  M.  Clark. 

Beckmann  rearrangement  of  salicylhydrox- 
axnic  acid  derivatives.  A.  W.  Scott  and  J.  H. 
Mote  (J.  Amer.  Chem.  Soc.,  1927,  49,  2545—2549).— 
The  potassium  salt  of  the  acetyl  derivative,  m.  p. 
142°,  of  salicylkydroxamic  acid  (cf.  Jeanrenaud,  A., 
1889,  870)  explodes  at  85°  without  evolving  any  odour 
of  phenylcarbimide,  When  boiled  in  aqueous  solution, 
it  yields  oxycarbanil  and  acetic  acid,  whilst  o- amino- 
phenol  could  not  bo  detected.  The  sodium  and 


potassium  salts  of  the  benzoyl  derivative,  imp.  153°, 
of  salicylhydroxamic  acid  explode  similarly  when 
heated,  without  evolving  odours  of  phenylcarbimide, 
and  yield  oxycarbanil  and  benzoic  acid  when  boiled 
in  aqueous  solution.  The  results  indicate  that  a 
carbimido  is  not  formed  during  the  Beckmann  re¬ 
arrangement  of  these  derivatives.  F.  G.  Willson. 

Chlorination  and  bromination  of  hydroxy- 
benzoic  acids  with  a  mixture  of  halogen  acid 
and  hydrogen  peroxide.  .A.  Le  dller  and  L, 
Pinet  (Bull.  Soc.  chim.,  1927,  [iv],  41,  1302—1370). 
—Treatment  of  o-  and  p  -  hydroxybenzoxc  acids 
with  a  mixture  of  hydrochloric  or  hydrobromio 
acid  and  hydrogen  peroxide  gives  mono-  or  di- 
halogenated  products  according  to  the  conditions 
employed.  m-Hydroxybenzoic  acid  yields  the  tri- 
bromo-derivative.  H.  Burton. 

Velocity  measurements  on  the  opening  of  the 
lactone  ring  in  derivatives  of  phthalide,  A. 
Tasman  (Rec.  trav,  chim.,  1927,  46,  653—698). — 
The  solubilities,  and  velocities  of  ring-opening  under 
the  influence  of  O-lW-potassium  hydroxide  solution 
have  been  determined  at  25°  for  phthalide  and  it3 
derivatives.  For  phthalide,  I-25x  1Q4=49 ;  for  deriv¬ 
atives  containing  the  following  substituents  the 
respective  values  for  the  solubilities  in  g.  per  100  c.c. 
of  water  at  25°  and  for  the  velocity  coefficient 
A-z5  X 101  are  :  5-nitro-  (new  m.  p.  147°),  0-0420,  520 ; 
5-amino-  (new  m.  p.  182°),  0-1356,  15;  5-acetamido-, 
0-0480,  37;  5-chloro-,  0-0556,  65;  5-bromo-,  0-0480, 
75 ;  5-iodo-,  0-0160,  98 ;.  5 -cyano-  (m.  p.  194°,  obtained 
from  phthalidcdiazonium  chloride),  0-0316,  280; 
5 : 6-dimethoxy-  (meconine),  0-2548,  32  ;  3-nitro- 
5  :  6-dimethoxy-,  0-0148,  440  ;  3 -amino-5  :  6-dimeth¬ 
oxy-,  0-1752,  29;  3-bromo-5  :  6-dimethoxy-,  0-0032, 
insufficiently  soluble;  3-cyano-5  :  6-dimethoxy-  (m.  p. 
233-5°,  decomp.),  0-0072,  insufficiently  soluble; 
2-methyl-  (b.  p.  284-285-5°),  0-1012,  34;  5-nitro- 
2-methyl-,  0-0468,  210;  5-amino-2-methyl-,  0-2652, 
22;  5-cyano-2-methyl-  (m.  p.  117°),  0-0540  (at  17-5°), 
360 ;  2-ethyl-  (b.  p.  294-5—295-5°,  151— 152°/17  mm.), 
0-2904,  30;  5-nitro-2-ethyl-,  0-0584,  160;  5-amino- 
2-ethyl-,  0-0568,  7-9;  S-cyano-2-ethyl-  (m.  p.  90°), 
0-0912,  230;  2 ^propyl-  (m.  p.  20°,  b.  p.  150°/14  mm., 
d\l  1-1073,  n 'jp  1-5327 ;  prepared  by  reducing  propyl- 
idencphtkalide,  obtained  from  phthalic  and  butyric 
anhydrides  and  sodium  butyrate),  0-0030,  12; 
2-iso propyl-  (m.  p.  36°,  b.  p.  166-5°/24  mm. ;  obtained 
from  2-\sopropylidenephlhalide,  m.  p.  95°),  0-0976,  18; 
2-butyl-  (b.  p.  178 — 180°/16  mm.,  volatile  in  steam; 
prepared  from  pkthalaldehydic  acid  and  butyl  iodide), 
0-0480,  9-3;  2-phenyl-,  0-0040,  ring-opening  not 
detected;  2  :  2-dimethyl-,  0*2196,  11 ;  5-nitro-2  :  2- 
dimethyl-,  0-0184,  83 ;  5-amino-2  :  2-dimethyl-  (m.  p. 
117°),  0-2164,  8-7 ;  5 -cyano -2  :  2-dimethyl-  (m.  p.  159°), 
0-0232,  67 ;  2  :  2-diethyl-,  0-0260,  and  5-nitro-2  :  2- 
diethyl-,  0-052,  ring-opening  not  detected ;  2  :  2-di¬ 
phenyl-  (m.  p.  116°),  0-0040,  insufficiently  soluble. 

The  results  are  compared  with  those  of  Teppema 
(A.,  1923,  i,  256)  on  ring-opening  under  the  action 
of  hydrazine.  It  is  observed  that  the  stability  of  the 
ring  increases  as  the  size  and  number  of  substituents 
in  the  a-positlon  increase.  In  the  ease  of  nuclear 
substitution,  results  obtained  using  hydrazine  are  not 
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directly  comparable  with  those  obtained  using  potass¬ 
ium  hydroxide;  thus  the  ring  of  5-nitrophthalide, 
opened  by  potassium  hydroxide  and  giving  a  velocity 
coefficient  three  times  as  great  as  that  for  phthalide 
itself,  is  not  opened  by  hydrazine.  Attempts  are 
made  to  explain  the  effects  of  nuclear  substitution 
on  the  basis  of  (the  discarded  form  of)  Lapworth, 
Kermaok,  and  Robinson’s  theory  of  induced  alternate 
polarities,  but  with  little  success;  it  is,  however, 
concluded  that  the  general  effect  is  more  powerful 
than  the  alternating  effect.  In  the  case  of  phthalide 
substituted  in  the  5-position  by  halogen,  it  is  found 
that  ring-opening  is  accelerated  most  by  iodine,  less 
by  bromine,  and  least  by  chlorine. 

The  great  stability  of  a  phthalide  ring  containing 
two  substituents  in  the  2-position  leads  the  author 
to  question  the  view  that  the  red  colour  produced 
by  the  action  of  alkali  on  phenolphthalein  is  due  to 
opening  of  the  ring  and  formation  of  a  quinonoid 
structure  (ef.  the  failure  on  the  part  of  Bassett  and 
Bagnall,  A.,  1924,  i,  856,  to  isolate  coloured  salts 
of  phenolphthalein).  It  is  suggested  that  a  keto- 
enol  change  at  the  p-hydroxyl  group  may  be  concerned 
in  the  colour  change.  E.  W.  Wignall. 

Chlorohydrin  formation  in  glycerol  and  glycol 
and  esterification  of  hydroxy-  and  2  : 5-  and 
2 : 6-dihydroxy-benzoic  acids  and  of  phenyl- 
acetic  acid  in  glycerol.  A.  Kail  an  and  E.  Goitein 
(Monatsh.,  1927,  48,  405 — 443;  cf.  A.,  1925,  ii,  49). — 
The  velocity  of  chlorohydrin  formation  and  of  esterific¬ 
ation  of  benzoic,  o-,  in-,  and  p-hydroxybenzoic,  and 
phenylaeetie  acids  in  absolute  glycerol  and  in  glycerol 
containing  varying  amounts  of  water  in  the  presence 
of  hydrogen  chloride  as  a  catalyst  at  25°  is  investig¬ 
ated,  and  the  results  are  compared  with  those  of 
the  corresponding  reactions  in  glycol  and  alcohol. 
Esterification  in  the  absence  of  a  catalyst  is  also 
studied.  At  25°,  in  glycerol  containing  0-01  mol.  of 
water  per  litre,  the  unimolecular  coefficient  for 
chlorohydrin  formation  is  more  than  twice  as  great  as 
that  for  glycolehlorohydrin  in  glycol,  the  ratio  being 
reversed  in  the  presence  of  1-35  mols.  of  water  per 
litre.  The  influence  of  water  on  the  velocity  in 
glycerol  is  large,  the  presence  of  0-66  mol.  of  water 
per  litre  lowering  the  velocity  coefficient  to  one  tenth 
of  its  value  in  absolute  glycerol,  In  the  presence  of 
salicylic,  anthranilic,  and  o-hydroxybenzoic  acids 
the  velocity  is  increased  in  both  media,  and  in  the 
presence  of  0-03  mol.  of  water  per  litre  with  an  acid 
concentration  of  0-1  mol.,  approximately  the  same 
values  of  the  coefficient  are  obtained  with  each  acid. 
A  comparison  of  the  velocity  of  chlorohydrin  form¬ 
ation  in  glycol  and  glycerol  with  the  formation  of 
ethyl  chloride  in  alcohol  shows  that  the  effect  of 
water  is  much  smaller  in  glycol  than  in  alcohol,  but  is 
three  times  as  great  in  glycerol  as  in  alcohol.  Esteri¬ 
fication  in  both  absolute  and  moist  glycerol  is  almost 
quantitative.  The  unimolecular  velocity  coefficients 
for  tho  esterification  of  o-,  m-,  and  p-hydroxybenzoic 
and  phenylaeetie  acids  in  absolute  and  moist  glycerol 
in  the  presence  of  hydrogen  chloride  as  a  catalyst  are, 
in  all  cases,  proportional  to  tho  concentration  of  the 
hydrogen  chloride;  interpolation  formulae  showing 
the  relationship  between  the  values  of  the  velocity 


coefficients  and  varying  concentration  of  water  are 
given.  In  the  presence  of  Ar/8-hydrogen  chloride  the 
velocity  of  esterification  of  salicylic  acid  with  a  water 
concentration  of  0-03  and  0-065  mol.  per  litre  is  greater 
in  glycerol  than  in  alcohol,  whilst  with  the  other 
organic  acids  the  velocity  is  respectively  72 — 221% 
and  49 — 186%  greater  in  alcohol  than  in  glycerol  for 
the  same  concentrations  of  water.  With  water  con¬ 
centrations  of  0-73  and  1-35  mols.  per  litre,  the  velocity 
in  alcohol  is  only  55 — 71  %  and  37 — 49%,  respectively, 
of  that  in  glycerol,  except  with  phenylaeetie  acid,  in 
which  case,  with  a  water  concentration  of  0-73  mol. 
per  litre,  it  is  40%  greater  in  alcohol  than  in  glycerol. 
As  in  the  ease  of  butyric  and  benzoic  acids,  the  velocity 
of  esterification  of  o-,  m-,  and  p-hydroxybenzoic  acid's 
is  less  in  glycerol  than  in  glycol,  the  ratios  of  the 
values  of  the  velocity  coefficients  for  benzoic  acid  and 
its  o-,  m-,  and  p-hydroxy-derivatives  (AVfi-hydrogen 
chloride)  being,  in  ethyl  alcohol  1-0  :  0-37  :  1-17  :  0-43 ; 
in  glycol  TO  :  0-073  :  1-15  :  0*39 ;  and  in  glycerol 
1*0  :  0  081  :  1*23  :  0-38,  the  relative  values  for  the 
a-,  m-,  and  p-hydroxybenzoic  acids  in  the  three 
solvents  being,  respectively,  1*0  :  31*5  :  11*7  ; 

1- 0  :  15-8  :  5-4;  and  1*0  :  15-3  :  4-8.  The  velocity  of 
esterification  of  2 : 6-dihydroxybenzoie  acid  in 
glycerol  is  less  than  one  half  that  of  the  isomeric 
2  :  5-acid,  whilst  the  latter  is  esterified  at  one  four¬ 
teenth  the  rate  of  salicylic  acid.  The  velocity 
coefficients  for  esterification  of  o-,  m-,  and  p-hydroxy¬ 
benzoic  and  phenylaeetie  acids  in  the  absence  of  a 
catalyst  at  83°  indicate  that  the  reaction  is  “  sesqui- 
molecular  ”  in  type,  the  values  of  the  coefficients  for 
benzoic  acid  and  o-,  m-,  and  p-hydroxybenzoio  acids 
in  glycerol  containing  0-03— 0-05  mol.  of  water  per 
litre  being  in  the  ratios  TO  :  0-267  :  0-095  :  0-097.  In 
glycerol  containing  2  mols.  of  water  per  litre  the  value 
of  the  velocity  coefficient  is  20%  smaller  than  in 
absolute  glycerol,  whilst  in  the  case  of  the  fatty  acids 
such  water  addition  has  very  little  effect  on  the  value. 

J.  W.  Baker. 

Isomerism  of  halogenohydroxybenzoyltoluic 
acids.  M.  Hayasbi  (J.G.S.,  1927,  2516 — 2527). — 
$-5'-Chloro-2'-hydroxy-2-benzoyl-m-taluic  acid,  m.  p. 
238 — 239°  [sodium  salt  (+ 6H20) ;  barium  salt 
(+SH20)],  is  obtained  by  condensation  of  3-methyl- 
phthahe  anhydride  and  p-ehloroanisole  (or  p-chloro- 
phenol)  in  presence  of  aluminium  chloride.  It 
isomerises  in  presence  of  concentrated  sulphuric  acid 
at  the  ordinary  temperature  to  a-5' -chloro-2' -hydroxy- 

2- benzoyl-m-toluic  acid,  m.  p.  169 — 171°  [sodium  salt 

(+4H20);  barium  salt  (fi-SETO)].  Treatment  of 
either  isomeride  with  concentrated  sulphuric  acid  at 
100°  gives  an  equilibrium  mixture  of  the  two  forms 
(containing  only  about  1  %  of  the  fi-isomerlde)  together 
with  partial  conversion  into  5-chbro-S-hydroxy-l - 
methylanthraquinone,  m.  p.  223 — 224°.  The  last- 
named  compound  is  converted  by  heating  with  a 
solution  of  boric  acid  in  concentrated  sulphuric  acid 
into  5  :  8-dihydroxy-l-methylanthraquinone  (A.,  1922, 
i,  946).  $-5‘ -Bromo-2' -hydroxy -2-benzoyl -m-toluic  acid, 

m.  p.  246 — 246-5°  [sodium  salt  (+6H20);  potassium 
salt  (+3H20)],  is  similarly  isomerised  to  oc-5'-bromo- 
2' -hydroxy -2-benzoyl-m-ioluic  acid,  m,  p.  163*5 — 164° 
[sodium  salt  (+4H20);  potassium  salt  (+H20)]. 
B-Bromo-S-hydroxy-l-methijlanthraquinone  has  m,  p. 
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198 — 198-5°.  When  5'-chloro-2'-hydroxy-o-benzoyl- 
benzoic  acid  is  heated  with  concentrated  sulphuric 
acid  at  100°,  4-chloro-l-hydroxyanthraquinone  is 
obtained  in  90%  yield;  at  the  ordinary  temperature 
reaction  is  incomplete  (5%  yield),  and  an  isomeric 
form  of  the  acid  was  not  produced.  Two  theories, 
one  postulating  stereoisomerism,  the  other  structural 
isomerism  of  the  halogenohydroxybenzoyltoluic  acids, 
are  advanced.  The  absence  of  isomerism  in  the 
corresponding  benzoic  series  lends  support  to  the 
latter  explanation.  M.  Clark. 

Catalytic  hydrogenations  with  platinum  oxide. 
I.  Salicylic  acid  and  phthalic  anhydride.  F. 
Diaz  Aguerreche  (Anal.  ids.  Quim.,  1927,  25,  313 — 
331). — By  the  hydrogenation  of  salicylic  acid  using 
platinum  oxide  as  catalyst,  hexahydrosalicylic  acid 
is  obtained,  together  with  a  small  quantity  of  pimelic 
acid.  Phthalic  acid,  similarly,  yields  hexahydro- 
phthalie  acid.  G.  W.  Robinson. 

Ether  of  a  ketone  hydrate.  a-Benzylidene-S- 
(S-phenylethyl)succinic  and  benzyl-p-phenyl- 
ethylmaleic  acids.  J.  Botjgatjlt  (Compt.  rend., 
1927,  185,  717— 718).— When  benzyl- p-phcnylethyl- 
maleic  acid  (I)  (this  vol.,  665)  is  boiled  for  10  hrs.  with 
sodium  hydroxide  solution,  some  benzyl-^-phenylethyl- 
fumaric  acid  (?)  (II),  m.  p.  194°,  is  formed,  which  is 
separated  from  (I)  by  the  greater  solubility  of  its 
calcium  salt.  The  action  of  acetic  anhydride  at 
100°  for  30  min.  on  the  acid  (II)  produces  the 
anhydride  of  (I),  showing  (II)  to  be  the  iraiw-isomeride 
of  (I).  Tho  acid  (II),  on  prolonged  boiling  with 
acetic  anhydride,  reverts  to  the  parent  anhydride. 

B.  W.  Anderson. 

Keto-  and  lactone  forms  of  benzil-o-carboxylic 
acid.  A.  Hantzsch  (J.  pr.  Chem.,  1927,  fii],  117, 
151 — 153). — Polemical  against  Meerwein  (this  vol., 
875).  J.  W.  Baker. 

Synthesis  of  til-2  :  5-dihydroxyphenylalanine. 
K.  Hirai  (Biochem.  Z.,  1927,  189,  88 — 91). — Gentis- 
aldehyde  (2  :  5-dihydroxybenzaldehyde)  is  prepared 
by  the  method  of  Neubauer  and  Flatov  (A.,  1907,  i, 
771),  converted  into  the  dimethyl  ether,  b.  p.  50 — 51°, 
and  condensed  with  glycine  anhydride  by  Sasaki’s 
method.  2  :  5-Dimethoxybenzylidineglycine  anhydride 
crystallises  from  hot  acetic  acid,  m.  p.  278 — 279°,  and 
on  treatment  with  red  phosphorus  and  hydrogen 
iodide  gives  dl- 2  :  5-dihydroxyphenylalanine,  m.  p. 
203 — 204°  (decomp.)  (cf.  this  vol.,  56). 

P.  W.  Clutterbuck. 

Products  of  conversion  of  iieri-cyanonaphthal- 
enesulphonic  acids  [1  :  8-hydroxy-  and  amino- 
naphthoic  acids].  I.  G.  Farbenind.  A.-G. — See  B,, 
1927,  808. 

Manufacture  of  salts  of  o-aminophenylprop- 
ionic  acids,  its  homologues,  substitution  pro¬ 
ducts,  and  analogues.  I.  G.  Farbenind.  A.-G. — 
See  B.,  1927,  810. 

Sulphur  derivatives  of  substituted  benz alde¬ 
hydes.  H.  H.  Hodgson  and  H.  G.  Beard  (J.C.S., 
1927,  2423 — 2428). — Sodium  disulphide  reacts  with 
4-  and  6-chloro-3-nitrobenzaldehyde  in  alcoholic 
solution  giving  respectively  3  :  3' -dinitrodib&nzalde- 
hyde  4  :  -disulphide  (I),  m.  p.  237 — 238°  [dioxime 


(II),  m.  p.  260—261°;  di-p-nitrophenylhydrazone, 
m.  p.  305 — 310°  (decomp.)],  and  3  :  3' -diniirodibenz- 
aldehyde  6  :  & -disulphide  (III),  m.  p.  257°  [dioxime 
(IV),  explodes  140 — 160°;  di-p-nitrophenylhydrazone, 
m.  p.  283 — 284°  (decomp.)].  The  stable  yellow 
dioxime  (II)  is  converted  by  cold  aqueous  sodium 
hydroxide  into  an  isomeride  of  deeper  colour,  m.  p. 
230 — 232°  (decomp.),  which  explodes  like  the  dioxime 

(IV)  if  suddenly  heated  at  170°.  Compounds  (I)  and 
(II)  are  converted  by  reduction  with  alkaline  sodium 
sulphide  and  subsequent  treatment  with  methyl 
sulphate  into  3-nitro-i-methylthiolbenzaldehyde  (V), 
m.  p.  141 — 142°  [oxime,  m.  p.  210°  ( sodium  salt) ; 
p -nitrophenylhydrazone,  m.  p.  294 — 296°  (decomp.)], 
and  3-nitro-G-metkylthiolbenzaldehyde  (VI),  m.  p. 
159 — 160°  [oxime,  m.  p.  187°  ( sodium  salt) ;  p -nitro¬ 
phenylhydrazone,  m.  p.  250 — 252°].  3-Nitro$o-4i- 
methylthiolbenzyl  alcohol  ( ?),  m.  p.  127°,  is  obtained  as 
a  by-product  in  the  preparation  of  (V).  Reduction  of 

(V)  and  (VI)  with  sodium  hyposulphite  gives  unstable 

amino-derivatives,  which  diazotise  normally  in  acid 
solution  giving,  on  treatment  with  cuprous  chloride, 
3-chloro-i-methylthiolbenzaldehyde,  m.  p.  58 — 59° 
[oxime,  m.  p.  134° ;  p -nitrophenylhydrazone  (VII), 
m.  p.  222 — -223°],  and  3-chloro-G-methylthiolbenzalde- 
hyde,  m.  p.  65°  [oxime,  m.  p.  114°;  p -nitrophenyl¬ 
hydrazone  (VIII),  m.  p.  246°].  The  phenylhydrazones 
(VII)  and  (VIII)  are  scarlet  and  orange  respectively 
and  give  bluish-purple  and  reddish-purple  colorations 
with  alkali  hydroxides,  showing  the  much  more  pro¬ 
nounced  bathochromic  effect  of  the  methylthiol  group 
when  para  than  when  ortho  to  the  hydrazine  group 
(cf.  A.,  1926,  515).  Reduction  of  the  oximes  of 
(V)  and  (VI)  with  alkaline  ferrous  sulphate  gives 
3-aminoA-methylthiolbenzaldoxime  (IX),  m.  p.  100°, 
and  Z-amino-G-methylthiolbenzaldoxime  (X),  m.  p.  140°. 
Treatment  with  bromine  displaces  the  methylthiol 
group  from  (IX),  giving  2:4:5:  G-tetrabromo-3- 
aminobenzaldoxime,  m.  p.  202 — 203°,  whereas  (X)  is 
decomposed.  M.  Clark. 

Preparation  of  protocatechualdehyde  and 
vanillin.  N.  Froschl  and  P.  Bomberg  (Monatsh., 
1927,  48,  571 — 575). — The  method  of  Dimroth  and 
Zoeppritz  (A.,  1902,  i,  293)  has  been  applied  to  the 
synthesis  of  protocatechualdehyde  and  vanillin  from 
pyrocatechol  and  veratrole,  respectively.  By  the 
method  of  Wallach  and  Wuster  (Ber,,  1883,  16,  145) 
the  authors  obtained  no  formanilide  but  only  diphenyl- 
formamidine,  it  being  assumed  that  at  the  high  tem¬ 
perature  employed  (>220°)  the  formanilide  is  partly 
decomposed  with  the  liberation  of  aniline  which 
reacts  with  unchanged  formanilide  thus  : 
XHPh-CHO+NH2Ph=NHPh-CH;NPh+H20.  At 
190°,  however,  formanilide  is  obtained.  When 
equimolecular  quantities  of  dry  pyrocatechol  and 
formanilide  are  fused  together  in  the  absence  of 
solvents  and  with  rigid  exclusion  of  moisture,  the 
product  treated  with  phosphorus  oxychloride,  hydro¬ 
lysed  with  alkali,  distilled  with  steam  to  remove  the 
aniline  produced,  and  the  residue  acidified  and 
extracted  with  ether,  a  mixture  of  protocatechualdehyde 
in  5%  yield  (phenylhydrazone,  m,  p.  174 — 175°)  and 
unchanged  pyrocatechol  is  obtained,  the  latter  being 
removed  by  extraction  with  cold  benzene.  Vanillin  is 
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similarly  prepared.  An  explanation  of  the  mechanism 
of  the  reaction  is  given.  J.  W.  Baker. 

Hadromal.  C.  Hoffmeistee  (Ber.,  1927,  60, 
[13],  2062 — 2068). — The  treatment  of  wood  powder 
with  boiling  stannous  chloride  solution  according  to 
Czapek’s  method  (“  Lotosbcrichte,”  1898,  No.  7) 
gives  hadromal  if  interrupted  at  a  suitable  time,  but 
jf  prolonged  gives  vanillin  and  pyrocateehol  and  is 
thus  difficult  to  control  on  a  considerable  scale. 
Better  results  are  achieved  in  an  apparatus  which 
permits  the  mixture  to  be  heated  by  benzene  vapour 
and  the  product  to  be  extracted  simultaneously  by 
benzene.  Hadromal  is  most  readily  obtained  by 
allowing  wood  meal,  previously  extracted  with 
alcohol  and  benzene,  to  remain  in  contact  with  lead 
acetate  solution  and  subsequently  treating  an 
alcoholic  suspension  of  the  insoluble  compound  of 
hadromal  and  lead  thus  formed  with  hydrogen 
sulphide  (of.  Combes,  A.,  1907,  i,  839).  Gentle  treat¬ 
ment  of  hadromal  with  potassium  permanganate 
gives  vanillin  and  (?)  pyrocateehol,  whereas  cautious 
oxidation  with  very  dilute  potassium  ferrieyanide 
affords  4-hydroxy-3-methoxycinnamic  acid.  Its 
identity  with  4-hydroxy-3-methoxycinnamaldehyde 
is  confirmed  by  synthesis  of  the  latter  from  vanillin 
and  acetaldehyde  in  the  presence  of  sodium  hydroxide. 
It  appears  to  be  present  in  wood  to  the  extent  of  about 
3%  in  the  form  of  a  cellulose  ester.  H.  When. 

Derivatives  of  orcinol.  I.  E.  L.  Htrst  (J.C.S., 
1927,  2490—2495). — The  constitutions  of  the  two 
isomeric  orcylaldehyde  monomethyl  ethers  are 
established  by  condensation  with  acetophenone  and 
acebylanisole.  Eveminaldehyde  (Hoesch,  A.,  1913, 
i,  474)  readily  forms  pyrylium  salts  and  must  there¬ 
fore  be  orcylaldehyde  5-methyl  ether,  in  which 
tho  hydroxyl  group  is  orlho  to  the  aldehyde  group. 
The  isomeric  ether  (Gattermann,  A.,  1908,  i,  31) 
fails  to  yield  pyrylium  salts  and  is  accordingly  the 
3-methyl  ether.  The  4'  ;  7-dimethoxy-2-phenyl-5- 
methylbenzopyrylium  salts  show  greatly  enhanced 
fluorescence  ascribed  to  the  simultaneous  presence  of 
the  two  methoxy-groups.  Orcylaldehyde  condenses 
with  acetophenone  in  presence  of  hydrogen  chloride, 
giving  7  -  hydroxy  ■  2  -phenyl  -  5  -  metkylbenzopyryl  i  urn  chlor¬ 
ide,,  m.  p.  206°  (decomp.)  [perchlorate,  m.  p.  indefinite, 
below  245°;  iodide,  m.  p.  225°  (decomp.);  mercuri- 
chloride,  m.  p.  229 — 230°  (decomp.);  ferrichloride, 
m.  p.  147 — 148°  (decomp.)].  Precipitation  with 
sodium  acetate  gives  the  anhydro-base,  m.  p.  156 — 165° 
(decomp.),  which,  after  methylation  and  treatment 
with  ferric  chloride,  yields  7 -methoxy-2-phenyl-o- 
methylbenzopyrylium  ferrichloride,  m.p.  181°  (decomp.). 
Orcylaldehyde  undergoes  similar  condensation  with 
aeetylanisole,  giving  7 -hydroxy-4/ -methoxy-2-phenyl- 
o-methylbenzopyrylium  chloride  (  +  1AH20),  m.  p. 
242 — 243°  (decomp.)  [ iodide ,  in.  p.  235 — 236° 
(decomp.) ;  ferrichloride,  m.  p.  149 — 150°  (decomp.)]. 
Eveminaldehyde  condenses  with  acetophenone,  giving 
7-methoxy-2-phenyl-5-methylbemopyrylmm  chloride 
(+1§H20),  m.  p.  173—174°  (decomp.)  [iodide, 
m.  p.  191—192°  (decomp.)],  and  with  aeetylanisole 
giving  4' ;  7 -dimethoxy -2-phenyl- o  -methylhenzopyryliwm 
chloride,  m.  p.  214 — 215°  (decomp.)  f ferrichloride ,  m.  p. 
177°  (decomp.)].  Orcylaldehyde  3-methyl  ether  con¬ 


denses  with  aeetylanisole  in  presence  of  potassium 
hydroxide  solution  giving  p  -anisyl  i-hydroxy-2- 
methoxy-6-methylsiyryl  ketone,  m.  p.  194 — 195°.  An 
acetone  solution  of  orcylaldehyde  3-mcthyl  ether 
reacts  with  methyl  chloroformate  giving  5-methyl - 
carbonalo-orcylaldehyde  '3 -methyl  ether ,  m.  p.  80—81° 
(phototropic).  This  compound  is  oxidised  in  neutral 
solution  by  potassium  permanganate  to  6-methyl- 
carbonato-orsellinic  acid  3-methyl  ether,  converted 
by  alkali  into  orsellinic  acid  3-methyl  ether. 

M.  Clark. 

Cyclic  thioketones.  E.  Fromm  (Ber.,  1927,  60, 
[jB],  2090 — 2094). — Successive  treatment  of  cyclo- 
pentanonc  dissolved  in  alcohol  with  hydrogen  chloride 
and  hydrogen  sulphide  yields  trithiocyclopentanone, 

(C6H8S)3,  m.  p.  99°,  oxidised  by  potassium  per¬ 
manganate  to  the  corresponding  trisulphone,  m.  p. 

172°.  Trithiocyclohexanone,  m.  p.  101 — 102°,  is 
oxidised  to  the  sulphidedisulphone,  CjgH30O,S3,  m.  p. 
175-5 — 176-5°,  and  converted  when  heated  at  160° 
into  hydrogen  sulphide  and  the  compound,  C18H2gS2, 
m.  p.  182°.  cycfcHexanone  and  ethyl  mercaptan 
afford  1  :  1-diethylthiolcycfchexane  (cf.  Recsei,  this 
vol.,  750)  oxidised  to  1  :  1-dicthylsulphonylcycZo- 
hoxane,  m.  p,  118 — 119°.  p-Methylcycfohcxanone  is 
converted  successively  into  trithio-p -methy Icy  clo- 
hexanone,  m.  p.  94-5 — 95-5°,  and  the  corresponding 
sulphidedisulphone,  m.  p.  253 — 254°;  diethylthiol-p - 
methylcyclohexane  and  diethylsidphonyl-p-methylcyolo- 
hexane,  m.  p.  112 — 113°,  are  described.  Pulegone  is 
converted  by  hydrogen  sulphide  and  hydrogen 
chloride  into  trithio-m-methyhyc\ohemnone,  m.  p. 
182 — 183°,  and  trithioacetone ;  the  corresponding 
sulphidedisulphone,  m.  p,  266 — 267°,  die.ihylthiol-m- 
methylcyclohexmie,  and  diethylsulphonyl-m-methyl- 
cyclohexane,  m.  p.  107 — 108°,  have  been  isolated. 

H.  Wren. 

Carbon  rings.  IX.  Degradation  of  civetone, 
civetol,  and  civetane.  L.  Ruzicka,  H.  Schinz, 
and  C.  F.  Seidel  (Helv.  Chim.  Acta,  1927,  10,  695 — 
706). — Civetone  is  reduced,  (a)  by  sodium  and  alcohol 
to  civetol  (&e-cyclohepiadecenol),  b.  p.  157 — 158°/1 
mm.,  m.  p.  65°;  (6)  by  hydrogenation  in  presence  of 
platinum-black  in  glacial  acetic  acid  to  dihydro- 
civetol  (cyclo heptadecanol),  m.  p.  80°,  b.  p.  155°/0-5 
mm. ;  (c)  by  Wolff’s  method  through  the  semiearb- 
azone  to  a  mixture  of  civetol,  removed  as  the  hydrogen 
phthalate,  and  civetane  (cycfoheptadecene),  b.  p.  120 — 
125°/1  mm.,  m.  p.  47°;  (d)  by  Clemmensen’s  method 
to  a  mixture  (I)  of  civetane  and  cycldhej? tadecane  (A., 
1926,  727),  from  which  the  former  is  removed  by 
oxidation  with  permanganate.  Dihydrocivetol  is 
oxidised  by  aqueous  chromic  acid  to  dihydrocivetone 
(A.,  1926,  615)  and  dehydrated  by  potassium  hydrogen 
sulphate  to  civetane.  With  phosphorus  tribromide 
it  yields  bromocycloheptadecane,  b.  p.  150 — 160°/0-5 
mm.,  which  gives  civetane  with  alcoholic  potassium 
hydroxide.  Oxidation  of  any  of  the  above  samples 
of  civetane  or  of  the  mixture  (I)  with  permanganate 
yields  mainly  tetradecane-a^-diearboxylie  acid 
together  with  suberic  and  sebacic  acids ;  whilst  ozonis- 
ation  affords  pentadccane-ao-diearboxylic  acid  and 
other  products.  Civet  contains  about  3%  of  civetol, 
which  may  be  isolated  as  the  hydrogen  phthalate  from 
the  fraction  of  b.  p.  160 — 17071  mm.  after  removing 
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the  civctone  as  semioarbazone.  In  order  to  establish 
the  identity  of  natural  and  synthetic  civetol,  the  former 
•was  oxidised  with  chromic  acid  to  eivetone  and  with 
permanganate  to  0  -  ketopenladecan  e  -  tto-dicarboxyl  ic 
acid  (methyl  ester,  m,  p.  60°),  identical  with  the  keto- 
acid  previously  obtained  ( loc .  cit . )  from  civctone  and 
erroneously  described  as  n-ketotetradeeane-a4-di- 
carboxylic  acid.  The  synthesis  of  both  acids  will  be 
described  later.  The  constitutions  of  civetol  and 
civetone  are  thus  completely  established. 

H.  E.  F.  Notion. 

Mechanism  of  molecular  rearrangements. 
(Mme.)  Ramart-Lucas  (Compt.  rend.,  1927,  185, 
718 — 721). — Theoretical.  An  explanation  of  the 
mechanism  of  the  Beckmann  and  pinaeolin  rearrange¬ 
ments  and  of  the  dehydration  of  alcohols  in  terms  of 
the  migration  of  valency  electrons  between  neigh¬ 
bouring  atoms  (cf.  this  vol,  1051 ;  Perrin,  ibid.,  1009). 

B.  W.  Anderson. 

Reduction  of  bauzophenone  by  magnesium 
amalgam.  Correction.  M.  Gomberg  and  W.  E. 
Bachmann  (J.  Amer.  Chem.  Soc.,  1927,  49,  2G6G; 
cf.  following  abstract). — Benzophenone  is  reduced  by 
a  mixture  of  magnesium  and  mercury,  but  not  by 
magnesium  amalgam  previously  prepared  by  heating 
the  metals  together  (cf.  Schlenk  and  Thai,  A.,  1913,  i, 
1205).  F.  G.  Willson. 

Reduction  of  benzil  by  the  binary  system, 
magnesium-magnesium  iodide  (or  bromide). 
M.  Gomberg  and  W.  E.  Bachmann  (J.  Amer.  Chem. 
Soc.,  1927,  49,  2584—2592;  cf.  this  vol.,  245).— 
When  metallic  magnesium  is  added  to  a  solution  of 
benzil  in  ether-benzene  containing  magnesium 
iodide  or  bromide,  an  amount  of  magnesium  is 
dissolved,  corresponding  with  1  atom  per  mol.  of 
benzil,  and  the  solution  contains  the  colourless 
halomagnesium  glycohxide,  [Hal*Mg-0’CPhl]2,  in  quan¬ 
titative  yield.  The  reaction  proceeds  more  slowly, 
but  completely,  in  presence  of  only  traces  of  the 
magnesium  halide,  with  production  of  the  magnesium 
^OCPh 

glycoloxide,  ^S^oCPh '  Whilst  the  reaction  mixture 

is  finally  only  pale  yellow,  deep  green  and  brown 
colorations  are  produced  as  the  reaction  proceeds, 
and  these  are  ascribed  to  the  formation  of  deriv¬ 
atives  of  the  quinhydrone  type,  or  alternatively,  to 
the  presence  of  free  radicals.  The  glycoloxides  react 
vigorously  with  oxygen,  with  production,  on  sub¬ 
sequent  hydrolysis,  of  benzil  (40%),  a  polymeride  of 
benzilic  acid  anhydride  (40%),  and  benzoic  acid 
(13%)  (cf.  Staudinger  and  Binkcrt,  A,,  1922,  i,  1016), 
apparently  through  the  intermediate  formation  of 
,  -OPh-OMgi: 

the  oxide,  0'vqpjvq^](Tj  .  The  production  of  both 

benzil  and  benzilic  acid  probably  indicates  the 
existence  of  this  oxide  in  two  stereoisomeric  forms. 
Treatment  of  the  magnesium  glycoloxide  with  water 

aSords  benzoin,  whilst  acetyl  chloride  and  benzoyl 

chloride  yield,  respectively,  diacetoxy-  and  dibenzoyl  - 
oxy-stilbene.  Benzyl  chloride  and  methyl  iodide  are 
without  action  on  the  glycoloxide,  but  triphenylmethyl 
chloride  affords  a  small  proportion  of  a  yellow  product , 
m.  p.  180 — 190°,  probably  the  corresponding  tri- 
phenylmethyl  ether,  together  with  oxidation  and 


reduction  products  of  triphenylmethyl.  Bromine  and 
iodine  oxidise  the  glycoloxide,  with  production  of 
benzil.  A  solution  of  benzil  and  magnesium  bromide 
in  ether-benzene  deposits  the  cotnpound 
(CPh0)2,MgBr2,Et20,  which  dissociates  in  presence 
of  water.  The  addition  of  benzil  to  a  solution  of 
magnesium  iodide  in  ether-benzene  causes  liberation 
of  iodine.  Subsequent  treatment  with  oxygen  affords 
the  above  oxide,  indicating  the  formation,  from  the 
benzil  and  magnesium  iodide,  of  the  iodomagnesium 
glycoloxide.  The  latter  can  also  he  demonstrated  by 
treating  the  magnesium  iodide-benzil  mixture  with 
molecular  silver,  mercury,  or  zinc,  which  displace  the 
equilibrium  by  removal  of  the  iodine.  A  similar 
result  is  obtained  with  magnesium  bromide,  although 
bromine  is  not  liberated  from  the  latter  and  benzil 
alone.  Similar  results  can  be  obtained  with  benzil 
and  beryllium  and  beryllium  iodide,  and  with 
magnesium  amalgam.  These  reactions  probably 
proceed  through  an  intermediately-formed  magnesium 
subhalide.  F.  G.  Willson. 

Nitrogen  trichloride  and  unsaturated  ketones. 
G.  H.  Coleman  and  D.  Craig  (J.  Amor.  Chem.  Soc., 
1927,  49,  2593 — 2596). — Treatment  of  phenyl  styryl 
ketone  with  nitrogen  trichloride  in  carbon  tetra¬ 
chloride  affords  the  hydrochloride,  m.  p.  206 — 208®,  of 
phenyl  oi-chloro-fi-amino-$-phenylethyl  ketone  ( benzoyl 
derivative,  m.  p.  186 — 187°).  On  reduction  with 
sodium  amalgam,  this  yields  a.-amino-y-hydroxy-ay - 
diphenylpropane,  in.  p.  122 — 124°,  which  is  also- 
obtained  similarly  from  the  monoxime  of  dibenzoyl- 
methane.  F.  G.  Willson. 

Perylene  and  its  derivatives.  XIII.  A.  Ron 
gratz  (Monatsh.,  1027,  48,  585 — 591). — 3  :  9-Di- 
bromo-  and  3 :  9-dichloro-pcrylene  (Zinke,  Linner,  and 
Wolfbauer,  A.,  1925,  i,  383)  when  heated  with  cuprous 
cyanide  (in  the  former  case  with  quinoline  as  a  solvent) 
are  converted  into  3  : 9 -dicyanoperylene,  not  melting 
at  360°,  which  wdien  heated  with  alcoholic  potassium 
hydroxide  at  200°  yields  perylene- 3  :  9-dicarboxylic 
acid,  sintering  and  decomp,  about  360°  (diethyl  ester, 
m.  p.  264 — 265°).  Perylene  when  treated  with  acetyl, 
p-chlorobenzoyl,  and  o-toluoyl  chlorides  in  carbon 
disulphide  with  aluminium  chloride  as  a  catalyst 
yields,  respectively,  3  : 9-diacetyl-,  m.  p.  300 — 301°, 
3  :  9-di-p-chlorobenzoyl-,  m.  p.  284—285",  and  3  :  9-di- 
o-ioluoylperylene,  m.  p.  280 — 282°.  Similar  treatment 
of  3  : 9-dichIoroperylene  with  acetyl  and  propionyl 
chlorides  yields,  respectively,  3  :  9-dichloro-i  :  10- 
diacetyl-,  decomp,  above  320°,  and  3  :  9-dichloro-i  :  10- 
dipropionyl-perylene.  J.  W.  Baker. 

Perylene  and  its  derivatives.  XIV.  A.  Zinke, 
G.  Gorbach,  and  O.  Schimka  (Monatsh.,  1927,  48, 
593 — 598). — The  action  of  phthalic  anhydrido  on 
perylene  in  the  presence  of  anhydrous  aluminium 
chloride  in  solvents  under  varying  conditions  yields 
a  mixture  of  mono-  and  di-carboxybenzoylporylenes 
(I).  Retreatment  of  the  product  with  aluminium 
chloride  at  170°  for  2  hrs.,  or  heating  perylene, 
phthalic  anhydride,  and  aluminium  chloride  together 
at  170°  for  3  hrs.  yields  3  :  9-diphthaloylperykne  (II)- 
The  action  of  4-chlorophthalic  anhydride  on  perylene 
in  carbon  disulphide  in  the  presence  of  aluminium 
chloride  yields  a  mixture  of  &-chloro-%mrboxybenzoyl- 
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perylene,  m.  p.  263°,  and  di-(4-chloro-2-carboxybenzoyl)- 

perylene,  m.  p.  350°  (decomp.),  -which  are  separated 


by  extraction  with  boiling  benzene,  the  mono-com 
pound  being  soluble.  When  the  dibenzoyl  compound 
is  heated  with  aluminium  chloride  at  170°  for  2  hrs. 
it  yields  dichlorodiphlkaloylperylene.  J.  W.  Baker. 

Formation  of  anthraquinone  by  vapour-phase 
oxidation  of  toluene  and  petroleum  distillates 
containing  toluene.  A.  R.  Bowen  and  A.  W. 
Nash  (Nature,  1927,  120,  621). — Small  amounts  of 
anthraquinone,  together  with  benzoic  acid  and  benz- 
aldehyde,  have  been  obtained  by  passing  air  mixed 
with  the  vapour  of  toluene  or  a  petroleum  distillate 
containing  toluene  (12  litres  per  hr.)  over  a  catalyst, 
consisting  of  aluminium  grains  coated  with  vanadium 
pentoxide,  at  400°.  A.  A.  Eldridge. 

l-Nitro-2-methylanthraquinone.  A.  Locher 
and  H.  E.  Fierz  (Helv.  Chim.  Acta,  1927,  10,  642— 
670). — Nitration  of  2-methylanthraquinone  (cf.  Eder, 
A.,  1924,  i,  528)  with  sulphuric  acid  and  potassium 
nitrate  at  0°  yields  a  mixture  from  which  pure  1-nitro- 
2  -methylanthraquinone  (82%  of  theoretical)  is 
obtained  by  boiling  with  10%  sodium  sulphite,  the 
other  isomerides  being  converted  into  sulphonic  acids. 
Bromination  of  1  -amino-2-methylanthraquinone  at 
the  ordinary  temperature  affords  A-bromo-l-amino- 
2-metliylanihraquinone,  m.  p.  346 — 347°  (decomp.). 
This  is  converted  by  diazotisation  and  heating  into 
4-bromo-l-hydroxy-2-methylanthraquinone,  m.  p.  176 — 
177°,  and  by  boiling  with  p-toluenesulphonamide  in 
presence  of  sodium  and  copper  acetates  into  1  -amino- 
i-toluenesidphonamido-2-methylanthraquinone,  m.  p. 
271 — 272°,  hydrolysed  by  sulphuric  acid  to  1  :  4-di- 
amino-2-methylanthraquinone,  m.  p.  247 — 248°. 
l-Amino-4-hydroxy-2-methylanthraquinone  is  ob¬ 
tained  by  heating  the  bromo-derivative  at  150°  with 
sulphuric  and  boric  acids.  2-Methylanthraquinone- 
1-sulphonic  acid  (+2H,0)  [potassium,  sodium 
(+2H20),  and  barium  salts]  is  obtained  (60%  yield) 
together  with  2-methylanthraquinone  by  heating 
l-nitro-2-methylanthraquinone  with  15%  sodium 
sulphite  at  135 — 140°  (cf.  Ullmann  and  Bincer,  A., 
1916,  i,  483).  Unlike  other  anthraquinonesulphonic 
acids,  this  loses  the  sulphonic  group  when  heated  at 
120 — -130°  with  sulphuric  acid  or  oleum.  The  form¬ 
ation  in  the  direct  sulphonation  of  2-methylanthra¬ 
quinone  of  a  mixture  of  sulphonic  acids  from  which 
none  of  the  2 -derivative  can  be  isolated  is  thus 
explained.  2-Afelhylanthraquinone-l-sulphonyl  chlor¬ 
ide,  m.  p.  165°  (decomp.),  loses  hydrogen  chloride 
when  heated  in  indifferent  solvents, 
giving  yellow’  2 -methyleneanthraquinone- 
1-sulphene  (annexed  formula),  m.  p. 
221 — 222°.  This  is  converted  by  water 
into  the  sulphonic  acid  and  by  aniline 
into  2  -  mdhylanth  raquin  one-l- sulpha  nan  Hide,  m.  p. 


132 — 133°.  1  :  5 -Dinitro- 2 -methylanthraquinone, 
m.  p.  346 — 347°  (cf.  Eder,  loc.  cit.),  is  not  attacked  by 
boiling  sodium  sulphite  solution,  but  1  :  8-dinitro- 
2-methylanthraquinone  gives  2-melhylanthraquinone- 
1  :  8-disulphonic  acid  (+5H20)  ( sodium  and  lead 
salts).  1  :  5  -  Diamino  -  2  -  methylanthraquinone  ( di  - 
benzoyl  derivative,  m.  p.  286 — 287°)  has  m.  p.  213 — 
214°  (cf.  Schaarschmidt,  A.,  1913,  i,  95). 

Careful  bromination  of  l-nitro-2-methylanthra- 
quinone  in  nitrobenzene  at  about  160°  affords  80% 
of  l-nitro-2-bromomelhylanthraquinone  (I),  m.  p.  210 — 
211°  (decomp.),  which  is  oxidised  by  nitric  and  chromic 
acids  to  l-nitroanthraquinone-2-carboxylic  acid,  and 
gives  on  further  treatment  with  bromine  (?)  l-nitro- 
2-dibromomethylanthraquinone,  m.  p.  245 — 216 3 .  The 
compound  (I)  undergoes  a  remarkable  intramolecular 
oxidation-reduction  when  heated  in  dichlorobenzene, 
giving  l-aminoanthraquinone-2-carboxylic  acid,  and 
when  heated  with  aqueous  sulphuric  acid  at  155°  it 
gives  Z-bromo-l-aminoanthraquinone-2-carboxylic  acid 
(II),  m.  p.  326 — -327°.  The  mechanism  of  these 
reactions  is  discussed  (cf.  Scholl,  Monatsh.,.  1913,  34, 
1011).  (II)  is  quantitatively  converted  by  sulphuric 
and  boric  acids  into  l-amino-3-hydroxyanthraquinone- 
2-carboxylic  acid,  m.  p.  322 — 323°  (silver  salt,  which 
gives  phthalic  anhydride  on  heating).  1  :  3 -Diamino- 
anlhraqtiinone-2-carboxylic  acid,  m.  p.  320 — '325°, 
with  sublimation  (sulphate),  is  prepared  from  (II) 
through  the  insoluble  3--p-toluenesulpIwnamido-denv- 
ative.  4-Bromo-l-aminoanthraquinone-2-carboxylic 
acid  has  m.  p.  324 — 325°  (cf.  Scholl,  loc.  cit.).  The 
bromo-derivative  (I)  is  converted  by  15%  sodium 
sulphite  at  120°  into  2-sulphomethylanthraquinone-l  - 
sulphonic  acid,  the  potassium  salt  of  w’hich  is  converted 
by  water  at  200°  into  potassium  1  -hydroxy -2 -methyl¬ 
anthraquinone- w-sulphonate.  H.  E.  E.  Notion. 

New  class  of  vat  dyes  of  the  anthraquinone 
series.  H.  T.  Bucherer  and  T.  Maki  (Ber.,  1927, 
60,  [B],  2068 — 2078). — The  action  of  concentrated 
sulphuric  acid  on  aminoanthraquinones  and  nitro¬ 
compounds  leads  to  the  production,  inter  alia,  of  vat 
dyes.  For  the  reaction,  2-aminoanthraquinone  is  the 
most  important  component,  followed  by  2  :  6-diamino- 
and  1-amino-anthraquinone,  W'hilst  m-nitroaniline, 
nitrobenzene,  and  p-nitroaniline  are  most  serviceable 
as  nitro-compounds.  With  concentrated  sulphuric 
acid  the  reaction  is  frequently  violent  and  is  then 
accompanied  by  production  of  ammonia  as  well  as 
of  sulphur  dioxide.  The  change  may  be  moderated 
by  employing  a  large  excess  of  acid;  with  80 — 90% 
acid  the  reaction  is  less  violent  but  condensation  is 
incomplete.  Inorganic  addenda  appear  to  offer  no 
advantages.  2-Aminoanthraquinone  and  nitrobenz¬ 
ene  yield  unchanged  amino-compound,  products 
soluble  in  alkali  hydroxide  (mainly  2-amino-l-hydr- 
oxyanthraquinone),  a  substance  ( ?) 

CcH1<^>C6H2(NB2)-NH-C6H4-NH*C6Hi!(OH)<^>C8H4 

soluble  in  quinoline  but  not  in  dimethylanilinc,  the 
actual  dye,  CGoH39OnN5,  insoluble  in  quinoline,  and 
traces  of  anthraquinone.  The  dye,  C68H3nO10N5, 
obtained  from  2-aminoanthraquinone,  nitrobenzene, 
and  84%  sulphuric  acid  is  more  violet  in  colour  and 
less  sensitive  to  acids  than  that  obtained  with  the 
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concentrated  acid.  The  brownish-black  dye  derived 
from  2-aminoanthraquinone,  p-nitro  aniline,  and  con¬ 
centrated  sulphuric  acid  resembles  that  obtained  with 
nitrobenzene  and  appears  to  be  a  mixture  of  di-  and 
tri-hydroxy-compounds.  From  2-aminoanthraquin¬ 
one,  p-nitrosophenol,  and  80%  sulphuric  acid  the 
substance  C60 II32 (CO )  B  (NIT )  5  ( N1T2 )•  OH  is  derived  in 
poor  yield.  With  m-nitroaniline  and  1-nitronaphthal- 
enc,  2-aminoanthraquinone  and  concentrated  sulph¬ 
uric  acid  yield  respectively  the  dyes  C8SH40O9N4  and 
C7BH43OnN5,  the  latter  being  produced  in  small 
yield.  If  nitrobenzene  is  replaced  by  o-nitrotoluene, 
the  compound  C70H41O10N5  is  produced,  the  methyl 
group  of  the  o-nitrotoluene  suffering  oxidation. 
Anthraquinone,  nitrobenzene,  and  concentrated  sul¬ 
phuric  acid  give  the  dye  C46H2307N3  in  good  yield. 
Nitrobenzene,  1-aminoanthraquinone,  and  concen¬ 
trated  sulphuric  acid  yield  unchanged  aminoanthra- 
quinone,  products  soluble  in  alkali  hydroxide  ( ?  amino- 
hydroxyanthraquinones),  a  substance,  C40H23O6N3, 
soluble  in  quinoline  but  insoluble  in  dimethylaniline, 
and  a  dye,  CBSH39O10N5,  in  much  poorer  yield  than 
is  the  case  when  2-aminoanthraquinone  is  used. 
Substitution  of  p-nitroanilino  for  nitrobenzene  makes 
little  difference  in  the  character  of  the  dye  produced, 
whereas  a  bluish-grey  vat  dye  with  much  better 
affinity  for  cotton  is  prepared  by  using  m-nitroaniline. 
From  aniline,  nitrobenzene,  and  concentrated  sulph¬ 
uric  acid  a  black  dye,  insoluble  in  alkali  hydroxide, 
is  produced  which,  in  paste  form,  dissolves  in  alkaline 
hyposulphite  but  loses  this  property  after  being 
dried.  H.  Wren. 

New  products  of  the  anthraquinone  series 
Ihexahydroarylaminoanthraquinones,  acid  wool 
dyes].  I.  G.  Farbenind.  A.-G. — See  B.,  1927,  809. 

Constituents  of  kawa  root.  V.  Synthesis  of 
yanganol.  W.  Borsche  and  C.  Walter  {Ber., 
1927,  60,  [jB],  2112—2113;  cf.  this  vol.,  664).— 
p-Methoxycinnamic  acid,  prepared  in  80 — 90%  yield 
by  heating  a  mixture  of  anisaldehyde,  malonic  acid, 
pyridine,  and  piperidine,  is  converted  by  thionyl 
chloride  into  the  corresponding  chloride,  m.  p.  50°, 
which  with  methyl  sodioacetoacetate  affords  methyl 
\>-rnethoxycinnamoylacetoacetate,  in,  p.  80 — 81°  (copper 
derivative,  m.  p.  196 — 197°).  The  latter  substance 
is  converted  by  water  at  130°  into  (38-diketo-Gp- 
methoxyphenyl-A'-hexene,  m.  p.  93°,  identical  with 
yanganol  (cf.  Borsche  and  Gerhardt,  A.,  1915,  i,  438). 
Methyl  p - rn ethoxy c innamoyla cetate,  m.  p.  84—85°,  is 
prepared  by  the  action  of  aqueous  ammonia  ( d  0-91) 
on  the  corresponding  acetoacetate.  H.  Wren. 

Constituents  of  kawa  root.  VI.  Constitution 
of  methysticin.  W.  Borsche,  C.  H.  Meyer,  and 
W.  Peitzsch  (Ber.,  1927,  60,  [B],  2113 — 2120;  cf. 
this  vol,,  563,  664). — The  observation  of  optical 
activity  in  methysticin  has  led  Murayama  and  Shino- 
zaki  (Chem.  Zentr.,  1925,  ii,  2062)  to  assign  to  it  the 
constitution 

CH202:CbH3-CH:CH-CH<^^^>CH  in  place 
of  the  Pomeranz  structure, 

CH202:CBH3-[CH:CH]2-C0*CH2-CO2Me,  which  they 
attribute  to  isomethysticin.  The  latter  substance 
might  therefore  be  identical  with  the  aZZomethysticin 


prepared  by  Borsche,  Rosenthal,  and  Moyer  ( loc .  cil.) 
by  deacetylation  of  methyl  piperonoylacetoacetate. 
Direct  comparison  shows  that  this  is  not  the  case 
and  the  difference  cannot  be  attributed  to  cis-trans 
isomerism  of  the  conjugate  system,  since  it  persists 
in  the  tetrahydro-derivatives.  Re-examination  of 
isomethysticin  shows  that  it  is  not  a  derivative  of 
acetoacetic  ester,  since  it  does  not  give  a  copper 
derivative  or  yield  a  coloration  with  ferric  chloride. 
The  presence  of  a  free  carboxyl  group  is  shown  by 
its  solubility  in  dilute  ammonia  and  sodium  carbonate 
and  the  evolution  of  1  mol.  of  carbon  dioxide  without 
loss  of  methoxyl  when  heated  above  its  m.  p.  The 
identity  of  methystic  acid  of  Pomeranz  and  Winz- 
heimer  (A.,  1908,  i,  805),  which  has  the  composition 
C15H1405,  and  not  C14H1205  as  previously  supposed, 
with  the  isomethysticin  of  Murayama  and  Shinozaki 
(loc.  cit.)  is  established  and  the  substance  is  therefore 
fS-metlioxy-Gmethylenedioxyphenyl-A°>'<-heptatrienoic 
acid,  which  accords  with  its  hydrolysis  by  dilute  acids 
into  methyl  alcohol,  carbon  dioxide,  and  methysticol 
and  accounts  for  the  impossibility  of  converting 
methystic  acid  into  methysticin  by  methyl-alcoholic 
hydrogen  chloride.  The  conversion  of  isomethysticin 
into  aZZomethysticin  is  accomplished  by  methyl ation 
with  diazomethane  followed  by  cautious  treatment  of 
the  product  with  alcoholic  hydrogen  chloride,  whereby 
only  the  enolic  methoxyl  group  is  affected.  The 
transformation  of  methysticin  into  methystic  acid 
(= isomethysticin)  is  not  a  case  of  hydrolysis,  but 
of  the  isomerisation  of  a  dihydro-a-pyrone  to  a  trebly 
unsaturated  acid,  and  as  there  is  no  analogy  for  the 
simultaneous  displacement  of  the  methyl  group  from 
the  a-  to  the  y-oxygen  atom  the  constitution 

CH.D.,:ChITvCH:CH-CH<0H^C(Q^}>CH  must  be 

assigned  to  methysticin.  Similarly,  Icawaic  acid  is 
probably  to  be  regarded  as  (3-methoxy-Gphenyl-A°v«. 
heptatrienoic  acid. 

The  following  new  compounds  are  incidentally 
described :  ammonium  rnethystate ;  tetrahydroiao- 

methysticin,  m.  p.  137—138°,  identical  with  tetra- 
hydromethystic  acid  of  Goebel  (A.,  1922,  i,  657); 
copper  compound  of  aZZomethysticin,  (C15H13Os)2Cu, 
decomp,  about  220°  after  darkening ;  tetrahydroaBo- 
methysticin,  isolated  as  the  copper  compound, 
(C1BH1705)2Cu,  m.  p.  130°.  H.  Wren. 

Caoutchouc.  III.  Preparation  of  homogen¬ 
eous  caoutchouc  hydrocarbons.  R.  Pummerer 
and  H.  Miedel  (Ber.,  1927,  60,  [5],  2148—2152).— 
Extraction  of  caoutchouc  with  acetone  combined 
with  repeated  intermediate  precipitation  of  the 
material  from  benzene  by  alcohol  or  acetone  removes 
oxygenated  impurities  soluble  in  acetone,  but  does 
not  eliminate  albumins  and  sugars.  Systematic 
extension  of  the  fractional  precipitation  method  of 
Pummerer  and  Koch  (A.,  1924,  i,  1214),  in  which 
benzene,  hexahydrotoluene,  light  petroleum,  and  ether 
are  used  as  solvents  and  acetone  or  alcohol  as  pre- 
cipitants,  does  not  lead  to  the  certain  removal  of 
nitrogenous  impurities,  although  individual  fractions 
are  free  from  nitrogen  and  soluble  to  initially  clear 
solution  in  hexahydrotoluene  or  ether.  Treatment 
of  caoutchouc  with  methyl-alcoholic  potassium  liydr- 
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oxide  removes  nitrogenous  and  acidic  substances 
completely,  but  the  loss  of  material  and  the  difficulty 
of  removing  the  last  traces  of  alkali  render  the  method 
suitable  only  on  a  small  scale.  The  portion  of 
caoutchouc  soluble  in  ether  can  be  obtained  by 
fractional  dissolution  (cf.  Feuchter,  B.,  1926,  100), 
bub  “  smoked  sheet  ”  and  “  crepe  caoutchouc  ”  are 
unsuitable  for  this  purpose.  Crude,  preserved  latex 
is  subjected  to  dialysis  to  remove  salts,  carbohydrates, 
etc.  soluble  in  water,  coagulated,  and  extracted  with 
acetone  to  remove  water  and  resinous  material.  The 
finely-divided  material  gives  a  solution  of  nitrogen- 
free  “  diffusion  caoutchouc  ”  in  ether  which  is  readily 
freed  from  oxidation  products  by  precipitation  with 
acetone.  The  portion  insoluble  in  ether  contains  the 
impurities  present  originally  in  the  caoutchouc  which 
may  amount  to  33%  of  its  weight,  H.  Wren. 

Caoutchouc.  IV.  Preparation  of  pure  caout¬ 
chouc  from  latex  by  means  of  alkali  and  its 
division  into  sol  and  gel  caoutchouc.  R.  Pum- 
merer  and  H.  Pare  (Ber.,  1927,  60,  [J3],  2152— 
2163;  cf.  preceding  abstract).— Rubber  latex,  pre¬ 
served  with  ammonia,  is  agitated  with  aqueous 
sodium  hydroxide  (2%)  during  2  days  at  50°,  the 
cream  is  separated,  and  the  operation  repeated  until 
the  biuret  and  ninhydrin  reactions  are  negative  and 
the  aqueous  solution  reacts  only  slowly  with  per¬ 
manganate.  The  cream  is  washed  with  water,  di¬ 
alysed,  and  coagulated  by  acetone  or  acetic  acid. 
Extraction  of  the  product  with  acetone  serves  essenti¬ 
ally  to  remove  the  water,  thus  giving  “  total  caout¬ 
chouc  ”  which  retains  the  double  linkings  of  the 
original  material  and  contains  0-077%  of  ash.  All 
the  actual  hydrocarbons  of  the  latex,  including  the 
sparingly  soluble  portions,  are  present.  Systematic 
treatment  of  “  total  caoutchouc  ”  with  ether  in  an 
atmosphere  of  carbon  dioxide  leads  to  its  division 
into  “  sol  caoutchouc  ”  and  “  gel  caoutchouc,”  the 
latter  of  which  contains  the  integument  components 
of  the  latex  droplet.  “  Sol,”  “  gel,”  and  “  total  ” 
caoutchouc  soften  at  115 — 130°,  145—160°,  and  130— 
145°,  respectively.  “  Gel  caoutchouc  ”  behaves  norm¬ 
ally  towards  iodine  monochloride,  requiring  1  mol. 
of  iodine  for  each  C5H8  group.  Prolonged  rolling 
renders  “  gel  caoutchouc  ”  soluble  in  ether.  Similar 
solubility  is  conferred  by  treatment  with  benzene, 
toluene,  xylene,  chlorobenzene,  or,  particularly, 
cumene,  but  the  regenerated  “gel  caoutchouc”  is 
not  identical  with  “  sol  caoutchouc.”  A  well-defined 
end-point  to  the  solubility  of  “  total  caoutchouc  ”  in 
ether  as  assumed  by  Feuchter  does  not  exist.  “  Sol  ” 
and  “  total  ”  caoutchouc  give  closely  similar  hydro¬ 
chlorides.  When  treated  in  hexahydrotoluene  with 
tetranitromethane  at  0°  the  caoutchoucs  give  additive 
products  stable  at  60°  in  a  high  vacuum.  With  the 
technical  varieties  such  as  crepe  or  smoked  sheet  or 
the  authors’  pure  caoutchouc  the  ratio  of  tetranitro¬ 
methane  to  isoprene  groups  is  1  : 5.  This  ratio  is 
also  observed  with  “  gel  caoutchouc  ”  whether  sus¬ 
pended  or  rendered  soluble,  but  with  “  sol  caout¬ 
chouc  ”  the  ratio  is  1:6.  It  is  uncertain  whether 
the  reaction  affords  a  definite  chemical  method  of 
distinguishing  between  “  sol  ”  and  “  gel  ”  caoutchouc. 
The  additive  compounds  are  not  crystalline ;  when 


heated  they  become  yellow  at  150°,  brown  at  175°, 
and  ultimately  carbonise.  Vulcanisation  with  10% 
of  sulphur  under  31  atm.  of  steam  converts  pure 
caoutchouc  into  a  product  very  similar  to  that 
derived  from  the  best  technical  varieties,  whereas 
with  7\%  of  sulphur  vulcanisation  of  the  pure  material 
occurs  more  slowly  owing  to  the  absence  of  albumins. 
“  Sol  ”  and  “  gel  ”  caoutchouc  appear  to  be  vulcanised 
much  more  slowly  than  "  total  ”  caoutchouc  with 
7-5%  of  sulphur.  Vulcanisation  of  pure  caoutchouc 
with  30%  of  sulphur  gives  a  product  with  better 
insulating  properties  than  that  obtained  from  crepe 
rubber.  H.  Wren. 

Caoutchouc.  V.  Absorption  of  caoutchouc 
and  guttapercha  in  the  ultra-violet  region  o!  the 
spectrum.  G.  Scheibe  and  R.  Pummerer  (Ber., 
1927,  60,  [11],  2163 — 2167).— Comparison  of  the 
absorption  curves  of  caoutchouc  at  various  stages  of 
purification  dissolved  in  hexahydrotoluene  in  an 
atmosphere  of  carbon  dioxide  allows  the  elucidation 
of  the  true  curve  for  caoutchouc.  This,  when  con¬ 
sidered  in  conjunction  with  the  curves  of  trimethyl- 
ethylene  and  diallyl,  leads  to  the  conclusion  that  not 
more  than  one  conjugated  double  linking  can  be 
present  in  the  caoutchouc  molecule  for  every  thousand 
ordinary  double  linkings.  Optical  observations  are 
in  harmony  with  Harries’  formulation  of  caoutchouc, 
but  scarcely  reconcilable  with  Staudinger’s  assumption 
of  the  presence  of  tervalent  carbon  atoms  in  consider¬ 
able  number.  The  varying  behaviour  of  solutions 
of  caoutchouc  in  hexahydrotoluene  towards  hydro¬ 
genation  (cf.  Pummerer  and  Burkard,  A.,  1923,  i, 
49)  does  not  appear  to  be  due  to  difference  in  the 
number  of  double  linkings  in  the  molecule.  The 
absorption  curve  of  purified  guttapercha  in  hexa¬ 
hydrotoluene  is  completely  identical  with  that  of 
caoutchouc ;  the  number  and  type  of  double  linkings 
in  the  two  compounds  must  therefore  be  very  similar. 
“  Sol,”  “  gel,”  and  “  total  ”  caoutchouc  have  been 
examined  in  hexane  solution  after  addition  of  piper¬ 
idine.  In  tho  lower  portion  of  the  curve  ‘  gel  ” 
caoutchouc  exhibits  a  rather  more  pronounced 
absorption;  otherwise  the  curves  are  identical. 

H.  Wren. 

Caoutchouc.  VI.  Cryoscopic  determinations 
of  the  mol.  wt.  of  caoutchouc.  R.  Pummerer. 
H.  Nielsen,  and  W.  Gundel  (Ber.,  1927,  60,  [B], 
2167 — 2175 ;  cf .  A.,  1924,  i,  1214). — When  precautions 
are  taken  to  secure  a  true  solution  of  the  caoutchouc 
in  camphor  (by  spreading  the  material  in  a  film  over 
the  inside  of  the  tube  by  evaporation  of  a  solution 
and  subsequently  adding  the  camphor)  every  purified 
sample  has  approximately  the  same  mol.  wt.,  varying 
from  1100  to  1600.  Variation  of  the  concentration 
of  the  solutions  between  1  in  4  and  1  in  10  is  without 
effect.  In  spite  of  the  high  m.  p.  of  camphor,  the 
caoutchouc  does  not  appear  to  be  changed  chemically. 
In  benzylidenecamphor,  m.  p.  98°,  the  observed  mol. 
wts.  are  generally  higher  than  in  camphor  (1400 — 
2500),  but  tho  depression  constant  is  much  smaller 
and  the  results  are  less  accurate.  In  menthol  (using 
Beckmann’s  apparatus)  the  mol.  wt.  of  caoutchouc 
is  1200 — -1600  at  concentrations  of  1  in  50,  whereas 
in  1%  solution  the  mol.  wt.  sinks  to  520 — 620  and 
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remains  constant  at  greater  dilutions  as  far  as  the 
method  permits  of  accurate  measurement.  This 
corresponds  with  the  presence  of  eight  isoprene  com¬ 
ponents  in  the  molecule.  It  is  remarkable  that 
"  sol  ”  and  “  gel  ”  caoutchouc  which  differ  most 
widely  in  their  solubilities  have  exactly  the  same 
mean  mol.  wt.  in  camphor  and  menthol.  The  decisive 
factor  in  the  different  caoutchouc  fractions  cannot 
therefore  he  the  mean  mol.  wt. 

Abnormalities  in  the  hydrogenation  of  caoutchouc 
have  been  observed  by  Pummerer  and  Koch  {A., 
1924,  i,  1214)  whereby  double  linkings  disappear 
without  absorption  of  hydrogen,  presumably  owing 
to  ring  formation.  Almost  quantitative  ring  form¬ 
ation  is  recorded  in  the  case  of  a  sample  of  “  sol  ” 
caoutchouc  exposed  to  hydrogen  at  60  atm.  pressure 
in  the  presence  of  spongy  platinum.  In  the  presence 
of  purified  caoutchouc  spongy  platinum  frequently 
acquires  the  ability  to  absorb  very  large  quantities  of 
hydrogen  whilst  the  caoutchouc  is  not  invariably 
actually  hydrogenated ;  the  platinum  passes  partly 
into  colloidal  solution.  Hydrocaoutchouc,  containing 
14%  of  hydrogen  and  traces  of  colloidal  platinum,  is 
autoxidisable,  containing  more  than  20%  of  oxygen 
after  exposure  to  the  air  during  o — 8  weeks.  De¬ 
hydrogenation  is  not  caused  thereby.  Tho  older 
experiments  of  Pummerer  and  Burkard  (A.,  1923,  i, 
49)  were  not  performed  with  isolated  material. 

H.  Wren. 

Oxidation  of  santonin.  I,  S.  S.  Medvedev 
(Trans.  Karpov  Inst.  Chem.,  1924,  No.  3,  41 — 53). — 
Oxidation  of  santonin  (10  g.)  with  ammonium  per¬ 
sulphate  in  acetic  acid  yields  a  compound ,  c10h12o3) 
m.  p.  SO — 90  (2-6  g.) ;  chromic  acid  and  acetic  acid 
give  santeninic  acid,  m.  p.  130 — 131°  (6romo-deriv- 
ative  C16H!,;04Br2,  m.  p.  120°  [decomp.];  oxime , 
decomp.  190°).  At  125 — 130°  in  a  vacuum,  santeninic 
acid  loses  2  mols,  of  water,  affording  santenin,  m.  p. 
135 — 136°,  yellow  (< acetyl  derivative,  m.  p.  112'5°; 
oxime,  decomp.  190 — 200°).  Santeninic  acid  is  re¬ 
garded  as  1  :  4-dimethyl-3  :  7-diketohexahydronaph- 
thylpropionic  acid,  and  santenin  the  lactone. 

Chemical  Abstracts. 

Two  sterol-like  substances  from  Asclepias 
syriaca.  II.  L.  Schmid  and  E.  Ludwig  (Monatsh., 
1927,  48,  577 — 583). — The  mixture  of  two  sterol-like 
substances,  m.  p.  176°,  isolated  by  Schmid  and  Stohr 
from  Asclepias  syriaca  (this  vol.,  248)  has  now  been 
separated  and  shown  by  comparison  of  a  series  of 
derivatives  to  be  identical  with  a-  and  p-amyrin 
isolated  by  Bollctt  (cf.  this  vol.,  248)  from  Manila 
elemi  resin.  The  mixture  is  benzoylated  and  from 
the  product  the  pure  p-benzoate,  m.  p.  231°  (eorr.), 
is  obtained,  from  which  are  prepared  the  alcohol , 
m.  p.  1995 — 200°,  acetate,  m.  p.  238 — 239°,  and 
formate,  m.  p.  238 — 239°,  identical  with  the  corre¬ 
sponding  derivatives  obtained  from  p-amyrin  benz¬ 
oate.  Treatment  of  the  mother-liquor  from  the 
P-benzoate  with  bromine  in  acetic  acid  yields  the 
bromo-a-benzoate,  m.  p.  239°,  identical  with  bromo- 
amyrin  a-bonzoate  (Zinkc,  Friedrich,  and  Rollett,  A., 
1921,  i,  39,  give  m.  p.  229°)  obtained  by  the  same 
method  from  tho  mixture  of  amyrin  a-  and  fi-benz- 
oates.  From  the  bromo-a-benzoate  are  obtained  the 
bromo-a-alcohol,  m.  p.  ISO0,  and  the  bromo-a-acelale, 


m.  p.  263°,  identical  with  tho  preparations  from 
bromoamyrin  a-benzoate.  All  m.  p.  are  corrected. 

J.  W.  Baker. 

Strophanthin.  XI.  Hydroxyl  groups  of 
strophanthin.  XII.  Oxidation  of  trianhydro- 
strophanthidin.  XIII.  isoStrophanthidin  and 
its  derivatives.  XIV.  Isomerisation  in  the  iso¬ 
strophanthidin  series.  W.  A.  Jacobs  and  E.  L. 
Ghstus  (J.  Biol.  Chem.,  1927,  74,  795—804,  S05— 
810,  811—827,  829— 837).— XI.  Methyl  strophan- 
thidinato  (cf.  A.,  1926,  73)  was  oxidised  by  chromic 
acid  to  a  monoketo-ester,  methyl  strophemthidonate, 
G2^H320-,  m.  p.  161 — 162°,  [a]D  426°  in  pyridine, 
which  no  longer  gave  a  benzoate;  the  acylatable 
carbinol  group  of  strophanthidin  is  therefore  second¬ 
ary.  On  warming  with  methyl-alcoholic  hydrochloric 
acid,  the  above  ester  lost  1H20  to  give  methyl  mono- 
anky dr oslrophanihi donate,  m.  p.  210°,  [a]D  — |- 123°  in 
pyridine  (oxime,  m.  p.  290 — 291°) ;  this,  on  hydrogen¬ 
ation,  yielded  a  dihydro -derivative,  m.  p.  209°,  which 
gave  a  nitroprusside  reaction,  indicating  the  persist¬ 
ence  of  tho  py-unsaturated  linking.  On  similar,  but 
more  drastic,  treatment  with  methyl-alcoholic  hydro¬ 
chloric  acid,  methyl  strophanthidinate  yielded  an 
anhydro- derivative,  m.  p.  205 — 206°,  [a]u  -f-25°  in 
pyridine,  which,  with  chromic  acid,  gave  methyl 
dianhydrostrophanthidonate,  CMH280B,  m.  p.  202 — 
203°,  [a]D  -f-1310  in  pyridine.  Dihydrostrophan- 
thidinic  lactone  gave  a  benzoate,  m.  p.  271 — 272°; 
strophanthidinic  lactone,  a  benzoate,  m.  p.  263 — 
264°.  The  enhanced  lability  of  one  hydroxyl  group 
in  methyl  strophanthidonate  indicates  that  the  latter 
is  an  a(3-unsaturated  ketone;  in  the  dehydration  of 
methyl  strophanthidinate  the  third  hydroxyl  group 
must  be  involved.  The  results  further  indicate  that 
the  action  of  concentrated  hydrochloric  acid  in  form¬ 
ing  ([-strophanthidin  from  strophanthidin  (A.,  1925, 
i,  566),  and  the  neutral  dilactone,  now  designated 
strophanthidinic  lactone,  from  strophanthidinic  acid 
(A.,  1926,  73),  involves  one  of  the  tertiary  carbinol 
groups,  and  must  cause  a  rearrangement  of  the 
aldehyde  (or  carboxyl)  group  into  the  cis-position  with 
respect  to  this  carbinol  group. 

XII.  Trianhydrostrophantliidin  gave,  with  potass¬ 
ium  permanganate  in  acetone,  an  acid,  C20H24O3, 
m.  p.  206 — 208°,  which  did  not  contain  a  lactone 
group,  failed  to  give  the  nitroprusside  reaction,  and 
did  not  absorb  bromine ;  the  substance  was  therefore 
formed  by  oxidation  of  the  Py-unsaturated  lactone 
linking,  which  is  probably  the  lactono  of  an  aldehydo- 
acid,  of  which  the  p-  or  y-carbon  atom  is  linked  to 
the  benzene  ring  of  trianhydrostrophanthidin.  Oxid¬ 
ation  of  the  latter  with  chromic  acid  gave  an  acid, 
CogH^Og,  m.  p.  236 — 237°  ( methyl  ester,  in.  p.  144 — 
146°),  which  retained  the  unsaturated  lactone  group 
and  the  benzene  ring  of  trianhydrostrophanthidin, 
and  contained,  in  addition,  a  new  lactone  group ; 
this  result  is  explained  by  oxidative  cleavage  of  the 
second  ring  between  the  carbon  atom  carrying  the 
acylatable  carbinol  group  of  strophanthidin  (which 
now  becomes  a  lactone  carbon  atom)  and  the  adjoining 
CH2  group,  which  is  oxidised  to  carboxyl. 

XIII.  Methyl  a-isostrophanthatc  gave,  with  chromic 
acid,  methyl  a-isostrophanlhonale,  C25H^Os,  m.  p. 
254—255°,  [a]D  —6-2°  in  pyridine,  -which  gave  no 
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benzoate,  but  yielded  an  oxime,  m.  p.  228°,  and,  with 
alcoholic  hydrochloric  acid,  readily  gave  an  anhydro- 
derivative,  C25H3207,  m.*  p.  210°,  [a]j?  +74°  in 
pyridine;  the  latter,  with  sodium  hydroxide,  gave 
the  methyl  hydrogen  ester,  m.  p.  260°,  and,  on  hydro- 
enation,  methyl  deoxy-a-isoslrophanthonute,  m.  p. 
96°.  [«]d  —4°  in  pyridine.  Methyl  strophanthidin- 
ate,  with  methyl-alcoholic  potassium  hydroxide,  gave 
methyl  a-imstrophanthidinate ,  m.  p.  270 — 271°,  [a]“ 
+84°  in  pyridine,  from  which  was  obtained  a-iso- 
strophanthidindiacid  methyl  hydrogen  ester,  m.  p.  204 — 
200°;  this  gave  the  methyl  ester,  m.  p.  226 — 228° 
(semicarbazone,  m.  p.  144 — 146°).  On  prolonged 
contact  with  cold  methyl-alcoholic  potassium  hydr¬ 
oxide,  methyl  strophanthidinate  gave  the  methyl 
half-acetal  of  methyl  oxido-a-isostrophanthidinole, 
m.  p.  219 — 220°.  After  hydrolysis  of  the  lactone 
group,  a-isostrophanthidindiacid  methyl  hydrogen 
ester  gave,  with  hypobromite,  a-isostrophanthic 
methyl  hydrogen  ester ;  the  methyl  ester,  with 
chromic  acid,  yielded  methyl  a-isostrophanthon- 
ato  (see  above).  The  results  indicate  that  on  hydro¬ 
lysis  of  the  lactone  group  of  a-isostrophanthidin  a 
second  aldehyde  group  is  liberated,  which,  on  oxid¬ 
ation,  is  converted  into  carboxyl  and  forms  a  lactone 
with  the  same  (tertiary)  carbinol  group  as  was 
involved  in  the  original  lactone  grouping ;  this  original 
lactone  grouping  of  a-wostrophanthkbn  is  a  Py-un- 
saturated  lactone  of  a  (3-aldehydo-acid. 

XIV.  Prom  the  mixture  of  substances  produced  by- 
boiling  <x-MOfltrophanthidic  acid  in  dilute  sodium 
hydroxide,  there  was  isolated,  by  means  of  its  insoluble 
ammonium  salt,  (1-iso strophanthidic  acid,  m.  p.  175 — 
180°,  [oc]D  —14°  in  alcohol,  which  on  oxidation  with 
permanganate  gave  $-isoslrophanthic  acid,  m.  p.  280°, 
[a]|(  —24°  in  methyl  alcohol,  and,  with  hypobromite, 
the  previously  described  acid,  (A.,  1924,  i, 

1331),  which  is  now  shown  to  be  3-isostropkantkic 
lactone  acid ;  a-isostrophanthidic  acid  could  not  be 
oxidised  in  the  above  manner  and  therefore  does  not 
exist  in  the  oxidic  form ;  the  aldehyde  and  secondary 
carbinol  groups  must  therefore  be  in  the  cis-position 
in  the  jJ-aeid  and  Irans-  in  the  a- acid.  On  treatment 
with  concentrated  hydrochloric  acid,  a-isostrophanthic 
acid  gave  y-isostrophanthic  acid,  m.  p.  231 — 232°, 
[«]„  +90°  in  alcohol  ( methyl  ester,  m.  p.  227°,  [#]D 
+  120°  in  pyridine,  giving,  on  oxidation,  methyl  y-iso- 
straphanthonate,  m.  p.  235°,  [a]D  +106°  in  pyridine, 
anhydro-dciivative,  m.  p.  168 — 171°,  [a)D  +160°  in 
pyridine).  p-isoStrophanthic  acid  gave  similarly 
8-iso strophanthic  lactone  acid,  m.  p.  230 — 231°,  [a],; 
+29°  in  pyridine,  which,  on  hydrolysis,  yielded  8-iso- 
strophanthic  acid,  m.  p.  209 — 210°,  [a]'U  +72°  in  methyl 
alcohol.  C.  R.  Hartngton. 

Crossed  dismutation  between  aldehydes  and 

ketones.  I.  Benzaldehyde  and  menthone  in 
relation  to  the  menthone-menthol  reactions  in 
Mentha  piperita,  L.  S.  M.  Gordon  (J.  Biol.  Chcm., 
1927,  75,  1 63 — 1 68) . — J-Menthono  condenses  with 
benzaldehyde  in  presence  of  aluminium  ethoxide, 
giving  1  -neomenthyl  benzoate,  b.  p.  165 — 170°/10  mm,, 
[«]„  —20*24°;  Lneomenthol  gives  an  a-naphtkylcarb- 
a mate,  m.  p.  32°,  and  a  3  :  o-dinitrobenzoate,  m.  p. 
94°.  C.  R.  Harington. 


Existence  of  menthone  in  the  enol  form. 
S.  M.  Gordon  (Amer.  J.  Pharm.,  1927,  99,  699— 
603). — Mixtures  of  menthono  with  acetic  anhydride, 
prepared  in  1910,  have  been  analysed  for  the  amount 
of  ester  present.  This  was  greatest  for  the  mixture 
containing  equimolecular  proportions. 

S.  I.  Levy. 

Chemistry  of  the  three-carbou  system.  XV. 
Pulegone  and  isopulegone.  W,  E.  Hugh,  G.  A.  R. 
Kon,  and  R.  P.  Ltnstead  (J.C.S.,  1927,  2585—2594). 
— The  conditions  are  defined  for  the  oxidation  of  iso- 

pulegol  to  isopulcgone.  The  pure  ketono  is  regarded 
as  having  b.  p.  101 — 102°/17  mm.,  df*  0*92177, 
1*46787,  aD  +24*7°  in  methyl  alcohol.  A  small 
quantity  of  the  inactive  ketone  is  also  obtained  by 
this  method.  No  isopulcgone  could  bo  found  in  oil 
of  pennyroyal  as  stated  by  Grignard  (A.,  1926,  408) ; 
the  fraction  of  the  oil  corresponding  with  Grignard’s 
isopulcgone  consists  principally  of  menthone.  The 
equilibrium  between  pulegone  and  isopulcgone  was 
studied  in  the  presence  of  sodium  ethoxide,  barium 
hydroxide,  sodium  carbonate,  piperidine,  and  sulph¬ 
uric  acid.  In  the  first  two  cases,  equilibration  is 
rapid  and  the  final  product  is  indistinguishable  from 
pure  pulegone  within  the  limits  of  experimental  error. 
The  iodometric  method  of  Linstead  and  May  (this 
vol.,  1167)  serves  for  accurate  determination  of  the 
proportion  of  pulegone  and  isopulegone  in  mixtures 
of  the  two  ketones.  M.  Clark. 

Chemistry  of  the  three-carbon  system.  XVI. 
Effect  of  bridged  and  unsaturated  rings  on 
tautomerism.  W.  E.  Hugh  and  G.  A.  R.  Kon 
(J.C.S.,  1927,  2594 — 2600). — Dehydration  of  p-thujol- 
acetic  acid  with  acetic  anhydride  gives  $-thujylidene- 
acetic  acid  (I),  m.  p.  103 — 104°  (acid  chloride,  b.  p. 
136 — 138*714  mm.;  ethyl  ester,  b.  p.  136 — 137°/10 
mm.,  d'p  0*95995,  1*47800 ;  anilide,  m.  p.  118*5°), 

oxidised  by  potassium  permanganate  in  a  current  of 
steam  to  oxalic  acid  and  p-thujone.  Dehydration  of 
ethyl  P-thujolaoetate  gives,  instead  of  the  py-isomeride 
of  (I),  an  acid  (II),  m.  p.  169°  (sodium  and  silver  salts). 


CMe 

CMe 

HCj  C-CHyCOjH 

HC  ^-CHMe-COMo 

HC  CHa  (ir.) 

H,C\  CILj  (in.) 

V  „ 

V 

CHPr* 

CPr3 

The  afl-acid  (I),  on  treatment  with  alkali,  is  partly 
converted  into  the  liquid  Py-isomeride,  but  the  extent 
of  conversion  (75%  of  Py-isomeride)  is  much  less  than 
in  cyeZohexylidcncacetie  acid  (cf.  this  vol.,  356). 
fi-Thujylideneacetone,  b.  p.  120°/10  mm.,  df i  0*93111, 
nff  1*48464  ( semicarbazone ,  m.  p.  191°),  obtained  by 
the  action  of  zinc  methyl  iodide  on  the  chloride 
of  p-thujylideneaeetie  acid,  has  the  ap-structure, 
although  the  corresponding  cyclohexane  compound 
has  the  double  linking  in  the  ring.  Methylation 
yields  a  Jcetone  (III),  b.  p.  122°/14  mm.,  df6  0*91690, 
ng"*  1*47339  ( semicarbazone ,  m.  p.  194°),  with  the 
Py-structure.  p-Thujone  condenses  with  acetone, 
giving  2 -i s opropylide ree-  p- thuj one,  m.  p.  78*5°  (semi¬ 
carbazone,  m.  p.  208°).  It  is  concluded  that  bridged 
rings  in  which  the  strain  of  the  cyclohexane  ring  is 
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already  relieved  have  a  much  diminished  tendency 
to  acquire  a  double  linking.  When  one  double  linking 
is  already  present  in  the  ring,  the  tendency  to  produce 
a  conjugated  system  with  two  double  linkings  in  the 
ring  is  so  great  that,  as  in  the  case  of  dihydro-w-tolyl- 
acetic  acid,  the  |3y-form  alone  is  stable. 

M.  Clark. 

Catalytic  action  of  reduced  copper  on  iso- 
borneol.  T.  Ikeda  (Sci.  Papers  Inst.  Phys.  Chem. 
Res.  Tokyo,  1927,  7,  1 — 5). — The  action  of  reduced 
copper  on  the  vapour  of  isoborneol  has  been  investig¬ 
ated  at  various  temperatures  and  pressures.  At 
135 — 140°/1  atm.  the  main  product  is  camphone 
together  with  10 — 15%  of  camphor.  At  170°  only 
a  trace  of  camphor  is  obtained,  whilst  at  210 — 220° 
camphene  is  the  sole  product.  At  350 — 360°  terpenes 
and  high-boiling  substances  are  also  produced  by  the 
action  of  the  copper  on  the  camphene.  At  190 — 
200°  or  270 — 280°/3 — 4  mm.,  isoborneol  gives  a  little 
camphor,  but  is  otherwise  unaffected. 

J.  W.  Baker. 

Oxidation  of  isobornyl  acetate  with  ozone.  T. 
Ikeda  and  Y.  Fujita  (Sci.  Papers  Inst.  Phys.  Chem. 
Res.  Tokyo,  1927, 7, 12—20). — No  appreciable  amount 
of  oxidation  occurs  when  isobornyl  acetate  is  treated 
in  glacial  acetic  acid  with  twice  the  theoretical 
quantity  of  ozone  at  temperatures  between  1°  and 
100°,  and  under  similar  conditions  in  acetone  solution 
a  substance  chemically  identical  with  isobornyl  acetate 
but  with  a  much  higher  b.  p,,  153 — 154°/10  mm.,  is 
obtained.  A  large  excess  of  ozone  in  acetic  acid 
solution  gives  rise  to  ketoisobornyl  acetate,  b.  p.  150 — 
155°/10  mm.,  df  1-0657,  1-47131  (semicar bazone, 

m.  p.  187°),  which  is  not  identical  with  acetoxy- 
camphor.  Hydrolysis  of  the  semicarbazone  with 
aqueous  sodium  carbonate  yields  the  semicarbazone , 
m.  p.  224°,  of  ketoisoborneol.  A  second  semicarb¬ 
azone,  m.  p.  197 — 198°,  was  obtained  from  the 
residues  of  the  original  oxidation  product.  Ozonolysis 
of  isobornyl  acetate  in  cold  acidified  acetone  gave  a 
small  quantity  of  a  viscous  substance,  b.  p.  135 — 
14078  mm.  J.  W.  Baker. 

Synthesis  of  camphor.  T.  Ikeda  (Sci,  Papers 
Inst.  Phys.  Chem,  Res.  Tokyo,  1927  ,  7,  6 — 11). — 
The  optimum  conditions  for  the  oxidation  of  cam- 
phanecarboxylic  acid  (obtained  from  carbon  dioxide 
and  magnesium  bomyl  chloride)  directly  to  camphor 
by  means  of  ozone  in  alkaline  solution  have  been 
investigated.  No  oxidation  occurs  at  the  ordinary 
temperature  (or  in  glacial  acetic  acid)  and  the  velocity 
of  formation  of  camphor  is  greater  the  more  con¬ 
centrated  the  alkali.  The  best  catalysts  found  for  the 
oxidation  were  manganese  borate  and  ferrous  sulphate ; 
with  a  10%  solution  of  the  potassium  salt  in 
iV -potassium  hydroxide  with  the  addition  of  2%  of 
the  former  catalyst  at  90 — 95°,  a  15%  yield  of  camphor 
was  obtained  in  9  hrs.  J.  W.  Baker. 

Action  of  potassium  cyanide  on  pernitroso- 
derivatives.  M.  Passerini  and  (Sigma.)  G.  Brus- 
coli  (Gazzetta,  1927  ,  57,  598 — 605). — See  this  vol., 
670  :  a  more  detailed  account  is  now  given. 

E.  W.  Wig nall. 

New  compounds  of  camphor  with  amines. 
P.  Saccardi  and  E.  Romagnoli  (Arch.  Farm,  sperim.. 


1927, 26, 197 — 204). — Camphanylidene-p-aminophenol , 
G10H j6'.N •  C e H4 •  0  H ,  prepared  by  the  interaction  of 
pernitrosocamphor  and  p-aminophenol,  has  m.  p. 
144°,  and  forms  unstable,  soluble  sodium,  and  potass¬ 
ium  compounds,  also  a  hydrochloride,  m.  p.  212°  (de¬ 
comp.)  ;  an  oxalate,  m,  p.  190°  (decomp.) ;  an  acetate, 
and  an  insoluble  ferrocyanide,  which  turns  brown  at 
105°  and  chars  at  above  200°. 

Camphanylidene-j)-phe7ietidine,  m.  p,  207°,  similarly 
obtained,  forms  an  unstable  hydrochloride,  an  oxalate, 
m.  p.  175°  (decomp.),  and  a  ferrocyanide  which  turns 
brown  at  150°  and  chars  at  above  200°. 

T.  H.  Pope. 

Influence  of  the  sulphur  atom  on  optical 
rotatory  power.  P.  P.  Shukla  (J.  Indian  Inst. 
Sci.,  1927,  10a,  33—41;  of.  Hilditch,  J.C.S.,  1908, 
93,  1618). — The  depression  in  rotatory  power  due  to 
the  introduction  of  a  bivalent  sulphur  atom  was 
found  to  vary  considerably  in  some  thio-derivatives 
of  arylbisiminocamphors.  The  following  compounds 
were  prepared  by  boiling  alcoholic  solutions  of  cam- 
phorquinono  and  the  appropriate  thio-base  (modific¬ 
ations  of  the  published  methods  for  the  preparation 
of  these  tbio-bases  bad  to  be  adopted  to  obtain  good 
yields)  in  presence  of  anhydrous  sodium  sulphate  : 
thiodiphenylenebisiminocamphor,  ( C 10H  J40'.N-  C8H4-  )2S , 
m.  p.  215°  [a]D  947°;  methylbenzlhiazolebenzenylimino- 

camphor,  C10HuO:N-C6H4-C<|>CGH3Me,  m.  p. 

182°,  [a]n  564-8°;  pp'-dithiodiphenylenebisiminocam- 
phor,  (C10H1.jO:N-C6H4-S-)2i  m.  p.  201 — 202°  (colour 
changes  at  160°  and  195°),  [a]D  +820° ;  p-p'-thioditolyl- 
enebisiminocamphor,  m.  p.  216°,  [a]D  +407-6°;  and  a 
brown  compound,  m.  p.  216°,  formed  in  the  attempt 
to  condense  dithio-p-toluidine  with  campborquinone. 
Dinitrodipkenyl  disulphide  has  m.  p.  182°. 

B.  W.  .Anderson. 

Synthesis  of  phenylcoumalin  and  of  a  quinoline 
derivative.  J.  Kalff  (Rec.  trav.  chim.,  1927,  46, 
594 — 599). — Attempts  to  synthesise  phenylcoumalin 
(6-phenyl-a-pyrone)  by  condensing  benzoylacetalde- 
hyde  with  malonic  acid  or  by  condensing  phenyl- 
glyoxal  with  succinic  anhydride  and  sodium  succinate 
were  unsuccessful.  The  mixed  anhydride  of  crotonic 
and  benzoic  acids  cannot  be  obtained  from  crotonyl 
chloride  and  sodium  benzoate,  and  the  product  of 
the  action  of  sodamide  on  acetophenone  when  treated 
with  ethyl  phenylpropiolate  gives  only  2  :  6-dipkenyl- 
y-pyrone.  Phenylpropargylaldehyde,  obtained  by 
the  action  of  alcoholic  potassium  hydroxide  solution 
on  the  acetal  of  bromocinnamaldehyde,  followed  by 
hydrolysis  by  dilute  sulphuric  acid  (Weigand,  Diss., 
Kiel,  1902),  condenses,  however,  with  malonic  acid 
to  give  propargylidenemalonic  acid.  This  is  obtained 
in  two  forms  :  at  the  ordinary  temperature  (I), 
soluble  in  sodium  hydrogen  carbonate  solution,  in.  p. 
208 — 218°  (corr.,  decomp.),  and  at  100°  (II),  insoluble, 
m.  p.  218°  (corr.,  decomp.),  are  obtained.  For  these 

the  respective  formula  "“l 

9 - co 

CPh-CH,-CH:9  are  suggested.  On  heating  ni 
o — - CO 

dilute  sulphuric  acid,  (I)  is  largely  converted  into 
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(II),  stable  to  sulphuric  acid,  but  also  loses  carbon 
dioxide  to  give  phenylcoumalin,  m.  p.  68°,  identical 
with  that  obtained  from  Coto  bark. 

When  phenylpropargylaldehyde  is  warmed  with 
(3-naphthylamine  in  acetic  acid,  l-phenyl-p-naphtha- 
quinoline  is  obtained.  E.  W.  Wignall. 


2:3:  4'-[6  :  7  :  4'-]  Trihydroxyfiavone.  G.  Bar- 
gellini  and  A.  Grtppa  (Gazzetta,  1927,  57,  COS- 
GOD). — When  2:4:  5-trimethoxyaeetophenono  is  con¬ 
densed  with  methyl  anisate  in  presence  of  sodium, 
2:4:5:  4'4etramethoxybenzoylacetophenoue ,  m.  p. 
138 — 140°,  is  obtained,  which  when  heated  with 
hydrobromic  acid  gives  6:7: 4' -trihydroxyfiavone, 
(+ H20),  decomp.  300°  { triacetyl  derivative,  m.  p. 
234 — 236°).  Heating  with  hydriodic  acid  gives, 
however,  a  mixture  containing  also  mono-,  di-,  and 
tri-methoxy-compounds.  A  dimethyl  ether  of  6  : 7  : 4'- 
trihydroxyflavone  (4-H20),  m.  p.  158 — 162°  (decomp.) 
(acetyl  derivative,  m.  p.  164—166°),  can  thus  be 
isolated.  6:7:  4' -Triuiethoxyflavone,  m.  p.  184 — 
186°,  is  obtained  by  methylation  of  tho  latter  or  of 
the  trihydroxyfiavone.  E.  W.  Wignall. 


Vegetable  colouring  matters.  IV.  Antho- 
cyanins  and  antliocyanidins.  P.  Karrer,  R. 
Widjier,  A.  Helfenstein,  W.  Hurliman,  0.  Niever- 
gelt,  and  P.  Monsarrat-Thoms  (Helv.  Chim.  Acta, 
1927,  10,  729—757;  cf.  this  vol.,  252,  571).— Malvin 
chloride  is  oxidised  by  15%  hydrogen  peroxide  to 
malvone,  CMH3(iO10,H2O  (65%  of  theoretical),  m.  p. 
220—230°,  sintering  from  100°,  and  traces  of  syringic 
and  phloroglucinolcarboxylic  acids.  Malvone  reduces 
Folding's  solution  and  yields  2  mols.  of  dextrose  on 
acid  hydrolysis.  It  is  very  readily  hydrolysed  by 
boiling  alkali  to  syringic  acid  (70%  of  theoretical). 
At  the  same  time  the  disaccharide  residue  is  detached 
entire  and  converted  into  a  product  which  has  no 
further  reducing  properties,  but  gives  1  mol.  of 
dextrose  when  boiled  with  acid.  Since  the  glucosides 
of  phloroglucinol  and  of  syringic  acid  are  not  hydro¬ 
lysed  by  alkali,  malvone  is  represented  by  (I),  the 

OH  OMo 

ho/V'  9°~ 

ICO 


extra  H20  (above)  being  probably  attached  to  one  of 
the  keto-groups.  With  phenylhydrazine  and  sodium 
acetate,  malvone  gives  a  phenylhydrazone, 
CBHao07Na(00,H1105),H20,  m.  p.  indef.,  losing  1  mol. 

of  dextrose  as  phenylglucosazone.  After  prolonged 
treatment  with  diazomethane  the  ketone  gives  a 
crystalline  product  which  contains  7  methoxyl  groups 
and  is  hydrolysed  to  3  :  4  :  5-trimethoxybenzoie  acid. 
When  other  anthocyanins  and  anthocyanidins  are 
oxidised  with  15%  hydrogen  peroxide,  the  latter  yield 
secondary  oxidation  products  much  more  readily  than 
the  former.  Ketones  resembling  malvone  have  not 
been  isolated.  Thus,  syringidin  gives  syringic  acid, 
pseonidin  vanillic  acid,  and  pelargonidin,  p-hydroxy- 
benzoic  acid  in  fair  yield,  whilst  malvin  and  pseonin 
give  only  traces  and  pelargonin  none  of  the  corre¬ 
sponding  acids.  This  is  due  to  the  disaccharide 
residue  in  the  3-position  (cf.  Atree  and  Perkin,  this 
4  K 


vol.,  231)  which  prevents  the  pyrylium  nucleus  from 
assuming  tautomeric  forms  in  which  it  is  more  readily 
oxidised.  Proof  of  this  explanation  is  furnished  by 
comparing  the  behaviour  of  3:5: 7-trimethoxy-2- 
phenylbenzopyrylium  chloride  (Pratt  and  Robinson, 
A.,  1924,  i,  306)  towards  hydrogen  peroxide 

with  that  of  3-hydroxy-&  :  7 -dimethoxy-2-phenylbenzo- 
pyrylium  chloride,  prepared  by  Robinson’s  method 
from  2-hydroxy-4 :  6-dimethoxybenzaldehyde  and 
co  -hydroxyacetophenone .  Under  similar  conditions 
the  former  gave  a  trace,  the  latter  a  considerable 
amount  of  benzoic  acid.  The  hydrogen  peroxide 
method  is  not  suitable  for  the  degradation  of  antho¬ 
cyanins  with  adjacent  hydroxyl  groups,  which 
usually  yield  black,  insoluble  products. 

In  order  further  to  determine  the  position  and 
nature  of  the  disaccharide  residue,  pseonin  and  cyanin 
have  been  methylated  with  methyl  sulphate  and 
alkali,  then  thrice  with  methyl  iodide  and  silver  oxide. 
When  the  amorphous  product  is  hydrolysed  with 
methyl-alcoholic  hydrochloric  acid,  the  same  methyl¬ 
ated  dye  is  formed  in  both  cases.  It  is  identified  as 
3-hydroxy-b  :  7  :  3'  :  4'4etrameihoxy-2-phenylbenzo- 
pyrxjlium  chloride,  m.  p.  138°,  sintering  from  113°,  by 
the  formation  of  an  insoluble  carbinol  base  when  its 
concentrated  aqueous  solution  is  treated  with  sodium 
hydroxide.  The  methylated  sugars  from  pteonin 
contain  tetramethylglucose  and  an  unidentified 
syrupy  trimelhylglucose  ( methylglucoside ,  b.  p.  118°/1 
mm.).  Similarly  methylation  and  hydrolysis  of 
monardin  (pelargonin)  affords  a  product,  decomp. 
120°,  identified  with  3-hydroxy-o  :  7  :  4' -trirnethoxy-2- 
phenylbenzopyrylium  chloride,  decomp.  130°,  prepared 
from  w-hydroxy-4-methoxyacetophenone  and  2-hydr¬ 
oxy  -4:6-  dimethoxybenzaldehyde.  5  -  Hydroxy- 
3:7:  4'4rimethoxy~2  -phenylbenzopyryl ium  chloride  and 
7 -hydroxy- 3  :  5  :  4'-trimethoxy-2-phenylbenzopyryl- 
ium  chloride  (Pratt  and  Robinson,  toe.  cit.)  were 
synthesised  for  comparison.  Methylation  and  hydro¬ 
lysis  of  malvin  give  3 -hydroxy-5  :  7  :  3' :  4' :  5 '-penta- 
methoxy-2-phenylbenzopyrylium  chloride.  In  all  four 
anthocyanins,  therefore,  the  disaccharide  residue  is 
in  the  3 -position.  In  spite  of  their  apparent  homo¬ 
geneity  and  crystalline  nature,  most  of  the  methylated 
dyes  described  in  this  and  the  following  abstract  have 
methoxyl  contents  1 — 3%  below'  the  theoretical  and 
probably  contain  traces  of  impurities.  Attempts  to 
hydrogenate  anthocyanins  in  presence  of  platinum - 
black  or  platinum  oxide  w’ero  unsuccessful.  Since  all 
anthocyanins  known  at  present  have  a  4'-hydroxyl 
group  their  colour  in  the  plant  will  depend  on  the  psl 
of  the  cell-sap.  This  is  confirmed  by  analyses  of  3 
species  of  blue  and  4  of  red  flowers,  the  former  having 
a  higher  ash  content  than  the  latter,  on  account  of  the 
presence  of  more  alkali.  The  presence  of  the  sugar 
residue  in  the  3-position  renders  the  molecule  more 
stable  towrards  alkali.  H.  E.  F.  Notton. 

Vegetable  colouring  matters.  V.  Primula 
colouring  matters.  P.  Karrer  and  R.  Widmer 
(Helv.  Chim.  Acta,  1927,  10,  758—763  cf.  preceding 
abstract).— The  colouring  matter  of  Primula  viscosa  is 
identical  with  malvin,  which  is  also  present  with 
compounds  of  low'er  methoxyl  content  in  P.  integri- 
folia.  P.  hirsuta  contains  an  anthocyanin,  hirsutin, 
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the  chloride,  C30H37OJ7Cl,  of  which  is  hydrolysed  by 
acids  to  Mrsutidin  (a  delphinidin  trimethyl  ether)  and 
2  mols.  of  dextrose,  and  oxidised  by  hydrogen  peroxide 

to  hirsutone,  C30H38O19,H2O,  which  gives  syringic  acid 
on  hydrolysis.  Inc  new  products  differ  only  slightly 
in  colour  and  chemical  properties  from  malvin, 
syringidin,  and  malvone,  respectively.  Hirsutin  is, 
therefore,  the  3-diglucoside  of  5(  ?7)  :  4' -dihydroxy - 
7(  ?5) :  3' :  o' -trimethoxy-2-phenylbenzopyrylium  chloride. 

H.  E.  F.  Notton. 

Brazilin.  and  hematoxylin  question.  V. 
Synthesis  of  a  trimethylanhydrobrazilin.  P. 
Pfeiffer  and  H.  OnERLiN  (Ber.,  1927,  60,  [B],  2142 
— 2148;  cf.  A.,  1925,  i,  1303). — The  reduction  of 
7:3':  4'-trimethoxy-3-benzylidcnc-2  :  3-dihydro-y- 
benzopyrone  by  hydrogen  in  the  presence  of  platinum  - 
black  to  7:3':  4'-trimethoxy-3-benzyI-2  :  3-dihydro- 
y-benzopyrone  is  confirmed  (cf.  Pfeiffer  and  Emmcr, 
A.,  1920,  i,  562) ;  the  ketone  has  m.  p.  90 — 90-5°  after 
purification  through  the  oxime,  m.  p.  143-5 — 144-5°, 
and  is  not  identical  with  the  7:3':  4'-trimethoxy-3- 
benzylchroman  described  by  Perkin,  Pay,  and  Robin¬ 
son  (A,,  1926,  732).  7:3':  4'-Trimethoxy-3-benzyl- 

idene-2  :  3-dihydro-y-benzopyrone  is  converted  by 

phosphoric  oxide  in  the  presence  of  boiling  benzene 
q  into  trimethylanhydro¬ 

brazilin  (I),  m.  p.  i67 — 
170°,  identical  with  tri- 
mcthyldeoxybrazilone  (cf. 
Gilbody  and*  Perkin,  J.C.S., 
1902,  81,  1046;  Herzig 
and  Poliak,  A.,  1905,  i, 
605).  The  constitution  of 
the  compound  is  confirmed 
by  its  oxidation  by  ferric  chloride  to  t’sobrazilein 

ferrichloride  trimethyl  ether  (cf.  GTabtree  and 

Robinson,  J.C.S.,  1918,  113,  872).  II.  Wren. 
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Fission  of  the  heterocyclic  compounds  of  coal 
tar.  R.  Weissgerber  and  G,  Seidler  (Ber.,  1927, 
60,  [13],  2088 — 2090). — The  use  of  sulphuric  acid  for 
the  removal  of  heterocyclic  compounds  from  coal-tar 
distillates  involves  considerable  losses  of  material  and 
usually  transforms  the  heterocyclic  substances  into 
worthless  resins.  The  application  of  potassium 
hydroxide  promises  better  results.  Thus  thio- 
naphthen  is  transformed  by  solid  potassium  hydroxide 
at  300 — 310°  into  o-thiocrcsol  in  83%  yield  and  formic 
acid,  which  suffers  oxidation  to  carbon  dioxide. 
Similarly,  coumarone  affords  o-cresol  without  appear¬ 
ance  of  by-products.  Indcne  gives  a  black,  amor¬ 
phous  mass  together  with  hydrindene,  a  little 
o-xylene,  and  ( ?)chrysene  and  truxene.  Indole  at 
200°  yields  unchanged  material  and  pure  o-toluidine. 
Diphenylene  oxide,  diphenylene  sulphide,  and  thio- 
phen  are  stable  towards  potassium  hydroxide  at  300°. 

H.  Wren. 

Diphenylthiophens.  E.  Fromm,  P.  Fantl,  and 
E.  Leibsohn  (Annalen,  1927,  457,  267—277;  cf. 
Baumann  and  Fromm,  Ber.,  1897,  30,  117 ;  Steinkopf, 

A,,  1921,  i,  630). — The  non-identity  of  the  two  isomeric 
diphenylthiophens  obtained  by  heating  cinnamic  acid 
with  sulphur  (Baumann  and  Fromm,  loc.  oil.)  is  shown 
by  the  preparation  of  derivatives.  The  identical 
mercurichlorides  described  by  Steinkopf  are  accounted 


for  by  the  presence  of  2  :  4-diphenylthiophen  in  the 
2  :  o-isomeride  used;  the  latter  gives  no  mercuri- 

chloride. 

The  mixture  of  products  obtained  by  Baumann  and 
Fromm’s  method  gives  by  repeated  purification  pure 

2 : 5-diphenylthiophen,  m.  p.  153°,  and  the  pure 
2  :  4-isomeride,  m.  p.  124°.  Bromination  of  these  in 
chloroform  yields  <efra6ramo-derivatives,  m.  p.  203° 
and  150°,  respectively.  In  the  absence  of  solvent  the 
2  :  5-compound  gives  the  tetrabromo-derivative,  m.  p. 
203°,  whilst  the  2  : 4-compound  is  converted  into  a 
substance,  m.  p.  245°,  with  much  higher  sulphur 
content.  The  2  :  4-compound  is  also  degraded  by 
concentrated  nitric  acid,  with  formation  of  a  nitro¬ 
genous  substance,  m.  p.  271°,  with  high  sulphur 
content,  whereas  the  2  :  5-isomeridc  gives  trimtro- 
2 : 5-diphenylthiophen,  m.- p.  243°,  in  80%  yield, 
together  with  a  di n ifro  -  comp  ound,  m.  p.  1 89°.  2  : 4-Di- 
phcnylthiophen  yields  a  picrate,  m.  p.  133 — 134°; 
the  2 : 5-compound  gives  no  picrate.  By  con¬ 
densation  with  acetyl  chloride  the  isomerides  form, 
respectively,  2  :  5 - diph enyl-3- th ienyl  methyl  ketone, 
m.  p.  214°,  and  a  2  :  4 -diphenylthienyl  methyl  ketone, 
m.  p.  94°.  2  : 4-Diphenylthiophen  gives  -with 

mercuric  chloride  Steinkopf’s  mercurichloride,  m.  p. 
222°,  and  with  mercuric  acetate  a  mixture,  m.  p. 
207 — 208°,  of  mercuriacetate  and  mercury  tetraphenyl- 
dithienyl.  The  pure  2  :  5-isomeride  does  not  react 
with  mercuric  chloride  or  acetate.  C.  Hollins. 

Comparison  of  heterocyclic  systems  with 
benzene.  II.  Reduction  potentials  of  cjuinones 
containing  the  pyridine,  glyoxaline,  triazole,  and 
thiophen  rings.  L.  F.  Fieser  and  L.  A.  Ames 
(J.  Anier.  Chom.  Soc.,  1927,  49,  2604 — 2617 ;  cf.  A., 
1926,  625). — Treatment  of  4-nitroso-5-hydroxy-2- 

phenylbenztriazole  (cf.  Fries  and  Roth,  A.,  1912,  i,  656) 
with  aqueous  sodium  hydrogen  sulphite  affords  the 
sodium  i-ammo-o-hydroxy-i-pheuylbenzlriazole-l-sul- 
phonate  (1!H20),  which  is  oxidised  by  25%  nitric  acid 
to  2-phenylbenztriazole-i  :  o-quinone-1  -sulphonic  acid 
(potassium  salt),  treatment  of  the  ammonium  salt  of 
which  in  aqueous  solution  yields  7 -p-toluidino-2-phenyl- 
benzlriazole-4: :  5-quinone,  red,  m.  p.  215°.  Condens¬ 
ation  of  o-hydroxy-l-phenylbenztriazole  with  aqueous 
benzenediazonium  chloride  affords  5 - h ydroxy  ■i-benz- 
eneazo- 1  -phenylbenziriazole,  red,  from  which  an  amine 
could  not  be  obtained  by  reduction.  aB-Naphtha- 
triazolequinone  (ef.  Zincke  and  Noack,  A.,  1897,  i, 
355)  is  obtained  by  the  oxidation  of  aS-naphthatri- 
azole  with  chromium  trioxide  in  glacial  acetic  acid. 
rj.[i-Naphthimina7'ole-i  :  5-quinone,  orange,  darkening 
at  210°,  m.  p.  not  below  250°,  is  obtained  by  heating 
1  ;  2-diamino-3  :  4-dihydroxynaplithalene  dihydro¬ 
chloride  with  sodium  acetate  and  formic  acid,  with 
subsequent  oxidation  of  the  resulting  quinol  with 
nitric  acid.  The  reduction  potentials  of  the  above 
quinones,  as  well  as  of  2-phenyl-aP-naphthatriazole- 
4  :  5-quinone,  3  -phenyl  -  a  3  -  naph  thatriaz  ole  -  4  :  5-quin¬ 
one,  a-naphthaquinolinequinone,  phenanthraquinone, 
l-phenyl-PP-naphthatriazole-4 :  9-quinone,  1-p-tolyl- 
PP-naphthatriazole-4  :  9-quinone,  3-phenyl-2-methyl- 
6  (3- naphthiminazole -4  :  9-quinone,  thionaphthenquin- 
one,  and  thiophenanthrenquinone,  were  measured  by 
electrometric  titration  with  titanous  chloride  in 
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aqueous  50%  alcohol  in  presence  of  OTJf -hydrogen 
chloride  and  0-2 M -lithium  chloride.  The  results 
obtained  indicate  a  marked  similarity  between  the 
2-phenyltriazole  ring  and  benzene.  The  3-phenyl- 
triazole  grouping  exhibits  greater  reactivity  than  the 
2-phenyl-  or  unsubstituted  triazole  groupings,  and  it 
is  therefore  concluded  that  both  these  have  the 


structure  ZP*-  The  effects  of  the  pyridine  and 

glyoxaline  nuclei  are  not  comparable  with  that  of  the 
phenylene  group,  but  the  observed  results  are  probably 
modified  by  the  basicities  of  these  groups.  Hetero¬ 
cyclic  analogues  of  anthraquinone  do  not  bear  the 
same  relationship  to  the  latter  as  is  observed  between 
phenanthraquinonc  and  the  corresponding  hetero¬ 
cyclic  isomerides.  It  is  suggested  that  this  observ¬ 
ation  is  connected  with  the  abnormally  low  reduction 
potential  of  anthraquinone,  which  may  possibly  be 
ascribed  to  an  o-quinonoid  structure  of  anthraquinol, 
which  would  increase  the  tendency  of  the  latter  to 
revert  to  the  quinone.  If  the  o-quinonoid  phenylene 
group  be  now  replaced  by  a  more  stable  system,  such 
as  dihydroglyoxaline  (cf.  Fries,  this  vol.,  778)  the 
tendency  of  the  whole  molecule  to  assume  the 
p-quinonoid  structure  by  oxidation  will  be  greatly 
reduced.  The  results  obtained  with  thionaphthen- 
quinone  indicate  that  the  thiophen  ring  has  a  much 
greater  tendency  than  benzene  to  assume  the 
quinonoid  structure.  F.  G.  Willson. 


Configuration  of  the  ammonium  ion.  II. 
Geometrically  isomeric  quaternary  ammonium 
salts  derived  from  4-phenyl-  and  4-hydroxy- 
piperidine.  W.  H.  Mills,  J.  D.  Parkin,  and 
W.  J.  V.  Ward  (J.C.S.,  1927,  2613—2626;  cf.  Mills 
and  Warren,  A.,  1926,  178). — The  tetrahedral  con¬ 
figuration  of  the  quaternary  ammonium  ion  is 
demonstrated  by  the  existence  of  pairs  of  stereo- 
isomerides  in  piperidinium  salts, 

CHR<™2;^2>NR'R"X,  only  when  R'  and  R" 

arc  different,  and  the  absence  of  isomerism  when 
R'=R",  whereas  a  pyrimidal  configuration  requires 
pairs  of  stereoisomerides  whether  R'  and  R"  are 
different  or  identical,  and  the  isomerides  would  in  the 
former  case  be  racemic  compounds. 

By  the  action  of  alkyl  iodide  and  sodium  hydroxide 
4-phenylpiperidino  is  converted  into  its  1  -methyl 
[m.  p.  9°,  b.  p.  122 — 123°/11  mm.;  hydrochloride, 
ro.  p.  196 — 198°;  •perchlorate ,  m,  p,  106 — 107°; 
picrafe,  m.  p.  244°  (deeomp,)],  1  -ethyl  (m.  p.  11°, 
b.  p.  137°/11  mm.;  hydrochloride,  m,  p.  203 — 205°; 
perchlorate,  m.  p.  112°),  and  1-n -propyl  [m.  p.  13°,  b.  p. 
150°/11  mm.;  hydrochloride,  m.  p.  250°  (deeomp.); 
perchlorate,  m.  p.  160 — 162-5°]  derivatives.  a-4- 
Phenyl-l-metliyl-l-ethylpiperidinium  iodide,  m.  p. 
180 — 181°  ( perchlorate ,  m.p.  135°),  is  isolated  from  the 
mixture  formed  by  the  action  of  ethyl  iodide  on 
4-phenyl- 1-methylpiperidine.  The  dimorphous  $-iso- 
meride,  m.  p.  140°  and  146°  { perchlorate ,  m.  p.  159°),  is 
best  obtained  from  the  mixed  methiodides  of  4-phenyl- 
1-ethylpiperidine  (from  which  the  a-compound  may 
also  be  isolated).  Addition  of  benzyl  chloride  to 
4-phenyl-  1-ethylpiperidine  yields  a  mixture  of  <x-  and 
P-4-phenyl-l -benzyl-  1-ethylpiperidinium  salts,  separ¬ 


able  as  perchlorates,  m.  p.  208°  (a)  and  189°  (p).  The 
P- iodide ,  m.  p.  210 — 215°,  is  converted,  when  kept 
above  its  m.  p.,  into  the  x-iodide ,  m.  p.  240°  (deeomp.) ; 

both  are  obtainable  from  the  perchlorates.  On  the 
other  hand,  4. -phenyl- 1  :  1- diethyl-piper idinium  iodide, 
m.  p.  177°,  and  4-phenyl-l  :  l-di-n-propylpiper idinium 
iodide,  m.  p.  190°,  show  no  separation  into  isomerides 
when  fractionated. 

4-Hydroxy-l-methylpiperidine,  m,  p.  28°,  b.  p. 
105°/18  mm.  (hydrochloride,  m.  p.  157 — 158°;  hydro - 
bromide,  m.  p.  139 — 140°),  reacts  with  ethyl  bromo- 
acetate  to  give  a  mixture,  m.  p.  204°,  of  ethyl  A-hydroxy- 
piperidylacetate  methobromides.  The  ct-isomeride,  m.  p. 
221°  (deeomp. ;  picrate,  m.  p.  152 — 153°),  is  converted 
by  silver  oxide  into  the  x-methylbetaine,  m.  p.  271 — 
272°,  from  which  by  treatment  with  hydrobromic 
acid  a-4-hydroxypiperidylacetic  acid  methobromide, 
m.  p.  170 — 172°,  is  obtained.  With  less  hydrobromic 
acid  the  betaine  gives  a  basic  salt,  CJ6H3106N2Br,  m.  p. 
215 — 218°  (deeomp.).  The  $-methylbetaine,  m.  p. 
266 — 267°  (anhyd.  and  -f-H20),  similarly  yields 
P-4 -hydroxypipcridylacetic  acid  methobromide,  m.  p. 
210°  [deeomp.;  picrate,  m.  p.  126°;  ethyl  ester,  m.  p, 
206° ;  ethyl  ester  methochloride,  m.  p.  206°  (deeomp,)], 
and  a  basic  salt,  m.  p.  220 — 221°  (deeomp.).  Neither 
the  ct-  nor  the  p -methobromide  of  4-hydroxypiperidyI- 
acetic  acid  shows  any  tendency  to  lactone  formation, 
and  an  attempt  to  convert  4-bromoacetoxy-l-melhyl- 
piperidine  (hydrobromide,  m.  p.  172°)  into  a  lactone 
was  unsuccessful.  0.  Hollins. 

Condensation  products  of  isatin.  I.  M. 
Kotake  (Sci.  Papers  Inst.  Phys.  Chem.  Res.  Tokyo, 
1927,  6,  61—65). — Condensation  of  isatin  with 
hydantoin  in  the  presence  of  acetic  anhydride  and 
fused  sodium  acetate  at  100°  yields  the  diacetyl  deriv¬ 
ative,  deeomp.  245°,  of  oxindolidenehydantoin,  not 
deeomp.  below  310° ;  the  latter  is  obtained  crystalline 
on  hydrolysis  with  cold  dilute  ammonia.  Reduction  of 
the  diacetyl  derivative  with  excess  of  sodium  amalgam 
in  potassium  hydroxide  yields  oxindolylhydantoin, 
m.  p.  283 — 284°  (diacehjl  derivative,  m.  p.  220 — 224°), 
whilst  reduction  with  acetic  acid  and  zinc  at  100° 
yields  a  supposed  intermediate  substance,  CnHjgOgNg, 
which  yields  oxindolylhydantoin  on  reprecipitation 
from  its  solution  in  alkali  by  means  of  acid.  On 
prolonged  hydrolysis  with  barium  hydroxide  at  100° 
oxindolylhydantoin  yields  3-hydroxy-2-keto-l  :  2  :  3  :  4- 
tetrahydroquinoline-4-carboxylic  acid,  m.  p.  above  310° 
(copper  and  silver  salts)  and  not  oxindolylglycine.  On 
heating  the  silver  salt  of  the  latter,  2-keto-l  :  2-di- 
hydroquinoline  is  obtained.  J.  W.  Baker. 

Facile  ring-closure  to  a  derivative  of  dihydro- 
isoquinoline  contrasted  with  the  difficulty  of 
analogous  formation  of  a  derivative  of  isoindole. 
J,  Malan  and  R.  Robinson  (J.C.S.,  1927, 2653 — 2657). 
— When  the  compound  CHO'NlCHyCgHg-O^CH^j  (I), 
which  might  by  cyclisation  yield  an  tsoindole  or 
a  dihydroisoquinoline,  is  treated  with  phosphoryl 
chloride  only  the  six-membered  ring  is  formed.  This 
result  is  attributed  to  the  field  associated  with  the 
positive  charge  of  the  nitrogen  atom  (become  quinque- 
valent),  which  is  more  effective  on  the  nearer  nucleus 
in  preventing  condensation  with  the  aldehydic  group. 

( Piper onylm  ethy I)amine  [chloroplatinate  ;  picrate , 


1200 


BRITISH  CHEMICAL  ABSTRACTS. - A. 


m.  p.  198°;  p ip c ron ylm etliylt r im ethylammon him  iodide, 
m.  p.  219°  (decomp.) ;  benzylidene  derivative,  in.  p. 
51 — 52°  ( picrate ,  m.  p.  206°)],  condenses  with  methyl 
opianate  at  150°  to  form  a  2-carbomethoxyveratrylidene 
derivative,  m.  p.  181°,  which  by  the  action  of  sodium 
methoxide  in  hot  methyl  alcohol  loses  the  elements  of 
methyl  alcohol,  yielding  a  compound,  C18H150-N, 
m.  p.  159°.  This  is  probably  not  the  expected 
4 -hydroxy- 5  :  6 - dimethoxy- 3 - piperonyKsoquinoline, 
since  with  methyl  iodide  it  gives  an  iodide,  m.  p.  72°, 
having  nearly  the  composition  of  (pipcronylmethyl)- 
methylamine  hydriodide.  In  the  preparation  of  the 
primary  amine  by  reduction  of  piper onaldoxime  a 
by-product  is  di{2nperonylmethyl)amine ,  m.  p.  114°, 
b.  p.  230°/50  mm.  Acetopiperonylmethylamide,  m.  p. 
103°,  and  the  corresponding  benzamide  (Mannich  and 
Kuphal,  A.,  1912,  i,  850)  are  not  cyelised  by  phos- 
phoryl  chloride,  phosphorus  pentoxide,  sulphuric  acid, 
zinc  chloride,  or  stannic  chloride.  Phenacyl  veratrate, 
C  B  H3  ( O  M  c )  2  •  C  0  2  •  C  H,  Bz ,  m.  p.  122°,  prepared  from 
phenacyl  bromide  and  silver  veratrate,  could  not  be 
converted  into  an  isocoumarin  derivative. 

Piperonijlmethyl-$-piperonyUthylamine  (as  I),  m.  p. 
53°  ( hydrochloride  ;  nitroso-derivative,  m.  p.  127 — 
128°;  dim  Ao-derivative,  m.  p.  134—135°),  is  obtained 
by  reduction  of  pipcronylidenc-p-pipcronylcthylamine 
with  sodium  and  alcohol.  The  formyl  derivative  (I), 
m,  p.  89 — 90°,  is  converted  by  phosphoryl  chloride  into 
6  :  l-mdhylenedioxy-2-piperonylmethyl -3  :  4-dihydroiso- 
quinoline  salts  {picrate,  m.  p.  184—185°).  The  bromide, 
m.  p.  230°,  which  gives  the  same  picrate,  is  synthesised 
from  6  :  7-methylenedioxy-3  :  4-dihydroisoquinoline 
and  piperonylmethyl  bromide.  The  bromide  and  the 
picrate  both  combine  with  nitromethane  to  form 
6  :  7  -methylenedioxy  - 1  -  n itrom ethyl- 2 -pipe ronylmethyl - 
1:2:3: 4-letrahydroisoquinoline,  m.  p.  124—125°, 
and  the  bromide  or  chloride  with  potassium  cyanide 
gives  the  corresponding  1  -cya  wo-compou nd,  m.  p.  151°. 

C.  Hollins. 

Preparation  of  2  :  3-diaminopyridine  by  arrun- 
ation  of  3-aminopyridine.  A.  Konopnicki  and 
E.  Plazek  (Ber,,  1927, 60,  [A],  2045— 2047).— 2  :  3-Di- 
aminopyridine,  m.  p.  113°,  is  prepared  in  poor  yield  by 
the  action  of  an  excess  of  sodainide  in  boiling 
p-eymene  on  3-aminopyridine,  the  bulk  of  wrhich 
suffers  resinification ;  the  picrate,  m.  p.  262 — 264°,  is 
described.  The  diamine  is  more  conveniently  pre¬ 
pared  by  the  method  of  Tschitschibabin  and  Kirsanov 
(this  vol.,  466).  H.  Wren. 

p-Hydroxy-  and  p-amino-phenyl-lutidine.  B, 

Emmert,  E.  Diefenbach,  and  R.  Eck  (Ber.,  1927, 
60,  [A],  2216 — 2222). — Ethyl  4-phenyl-2  :  G-dimethyl- 
pyridine-3 : 5-dicarboxylate  is  converted  by  nitric 
acid  (d  1-51)  and  concentrated  sulphuric  acid  at  60 — 
70°  into  a  mixture  of  ethyl  4-p-nitrophenyl-2  :  6-di- 
methylpyridine-3 :  o-dicarboxylate,  m.  p.  117°,  and 
ethyl  4-m-nitrophenyl-2  :  6-dimethylpyridinc-3  :  5-di- 
carboxylatc,  m.  p.  63°.  The  former  compound  is 
reduced  by  tin  and  hydrochloric  acid  to  ethyl 
4-P  -  aminophenyl- 2  :  6-dimethylpyridine-3  :  5  -  dicarb- 
oxylate,  m.  p.  146°  ( dihydrochloride  ;  chlorostannate), 
transformed  by  nitrous  acid  into  ethyl  4-p-hydroxy- 
phenyl- 2  :  0 - d imet hylpyrid i ne - 3  :  o-dicarboxylate,  m.  p. 
171  .  The  constitution  of  the  latter  compound  is 


established  by  its  production  (together  with  ethyl 
2  :  6-dimethylpyridine-3  :  5-dicarboxylate)  by  the 
action  of  nitrous  fumes  on  ethyl  4-p -hydroxyplienijl- 
2  :  6- dimethyIdiliydropyridine-3  :  5-dicarboxylate,  m.  p. 
226 — 227°,  obtained  from  p-hydroxybenzaldehyde, 
ethyl  acetoacetate,  and  ammonia.  Ethyl  \-phenyl-4- 
p-hydroxyphenyl-2  :  Q-dimethyldihydropyridina-3  :  5-di¬ 
carboxylate,  m.  p.  155 — 156°,  is  prepared  from 
p-hydroxybenzylideneaniline  and  ethyl  acetoacetate 
in  cold  alcohol.  Anisaldehyde,  ethyl  acetoacetate,  and 
ammonia  afford  ethyl  4-p-meth oxyp henyl - 2  :  6 -dimethyl- 
dihydropyridine-3  :  5-dicarboxylate,  m.  p.  159°,  oxidised 
by  nitrous  acid  to  ethyl  4-p-methoxyphenyl-2  :  6- 
dimethylpyridine-3  :  5-dicarboxylate,  m.  p.  51 — 53°. 

4- Phenyl-2  :  6-dimethylpyridine  is  converted  by  con¬ 

centrated  nitric  and  sulphuric  acids  at  65 — 70°  into  a 
mixture  of  4-p -nit roph enyl-2  :  6-dimethylpyridine,  m.  p. 
165 — 166°  ( hydrochloride ),  and  a  4-nitrophenyl-2  :  6- 
dimethylpyridine,  m.  p.  122 — 123°.  4-p- Aminophenyl - 
2  :  6-dimethylpyridine,  m.  p.  132 — 133°  {dihydro¬ 
chloride,  m.  p.  85° ;  methiodide),  and  a  compcntnd,  m.  p. 
223°,  are  obtained  by  reduction  of  the  nitro-compound 
with  tin  and  hydrochloric  acid.  The  colourless 
solutions  of  ethyl  4-p-aminophenyl-2  : 6-dimethyl- 
pyridine-3  : 5-dicarboxylate  and  4-p-aminophenyl- 
2  :  6-dimethylpyridine  become  intensely  yellow  when 
a  small  proportion  of  hydrochloric  acid  is  added, 
whereas  the  bases  and  their  dihydrochlorides  are 
colourless.  The  cause  of  the  haloohromy  is  not 
established.  H.  Wren. 

Quinoline  derivatives.  IV.  Substituted 
2-styrylquinoline-4-carboxylic  acids.  H.  John 
(J,  pr.  Chcm.,  1927,  [ii],  117,  214 — 224).— These  have 
been  prepared  by  an  extension  of  Ericdlander’s 
quinoline  synthesis,  substitution  products  of  isatin  and 
of  styryl  methyl  ketone  being  condensed  together  in 
presence  of  concentrated  aqueous  potassium  hydroxide 
at  100°.  2-Styrylquinoline-4-carboxylic  acid  (ef. 
Doebner  and  Peters,  A.,  1890,  176)  {ethyl-  ester,  m.  p. 
76°)  is  reduced  by  hydriodic  acid  to  2-$-phenylethyl- 
quinoline-4-carboxylic  acid,  m.  p.  219—220°.  The 
following  derivatives  of  2-styrylquinoline-4-carboxylio 
acid  are  described  :  6-methyl-,  m.  p.  271°;  6 -chloro-, 
m.  p.  242 — 243°;  6-bromo-,  m.  p.  287°;  6-iodo-,  m.  p. 
295 — 296°  (decomp.) ;  6  :  3-dibromo-,  m.  p.  238 — 240° ; 

5- chloro-6-bro7no-,  m.  p.  279°;  p -methyl-,  m.  p.  271 — 
272°;  p-chloro-,  m.  p.  above  300°;  p -dimethylamino-, 
m.  p.  260 — 261°;  o-hydroxy-,  m.  p.  above  300°; 
p -methoxy-,  m.  p.  285°;  mp -dihydroxy-,  in.  p.  above 
300°;  p-hydroxy-m-methoxy-,  m.  p.  282 — 283°;  mp-cii- 
methoxy-,  in.  p.  253 — 254° ;  mp -methylenedioxy-,  m.  p. 
270 — 271°;  p-dimelhylamino-6-bromo-,  m.  p.  264 — • 
265°;  mp-methylenedioxy-6-bromo-,  m.  p.  above  305°. 
The  solubility  and  appearance  of  a  large  number  of 
metallic  salts  of  each  of  the  new  acids  are  listed. 

H.  E.  F.  Notton. 

Syntheses  of  quinoline  and  qminazoline  deriv¬ 
atives  ;  attempts  to  synthesise  eight-membered 
rings  containing  nitrogen.  J.  Troger  and  J. 
Bohnekamp  (J.  pr.  Chem.,  1927,  [ii],  117,  161— 
184). — When  2-amino-3-methoxybenzaldehyde  (I)  (cf. 
A.,  1926,  68)  and  ethyl  benzoylaeetate  are  heated 
together  at  160°,  2-hydroxy-8-methoxy-3-benzoylquin~ 
oline,  in.  p.  206°  ( phenylhydrazone ,  m.  p.  159°), 
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is  formed,  but  in  presence  of  sodium  hydroxide 
at  100°  they  give  ethyl  8-methoxy-2-phenylquinoline-3- 
carboxylate,  m.  p.  129°,  which  is  hydrolysed  by  acid 
to  8-methoxy-2-phenylquinoline-3-carboxylic  acid,  m.  p. 
210°  (chloro'platinate),  whilst  under  other  conditions 
2-amino-3-methoxybenzoic  acid  ( ?)  and  anhydrobis- 
2-amino-3-methoxybenzaldehyde  are  obtained.  In 
alkaline  solution  the  aminoaldehydc  gives,  (a)  with 
w-cyanoacetophenonc,  8  -  methoxy-3-cyano-2-phenyl- 
quinoline,  m.  p.  192°  (hydrochloride,  ch loroplatinale) , 
which  is  hydrolysed  by  alkali  to  the  corresponding 
acid ;  (6)  with  malononitrile,  2-amino-3-cyano-8- 

methoxy quinoline,  m,  p.  225°,  which  is  easily  hydrolysed 
to  2-amino-8-methoxyquinoline-3-carboxylic  acid,  m.  p. 
268°  {deeomp.)  ( chloroplatinate ).  The  aldehyde  (I)  and 
ethoxalyl  chloride  yield  ethyl  2-aldehydo-G-methoxy- 
anilinoglyoxylate,  m.  p.  138°,  which  is  hydrolysed  to 
the  corresponding  glyoxylic  acid,  m.  p.  161°  [potassium, 
silver,  and  barium  (+3H20)  salts],  and  converted  by 
alcoholic  ammonia  into  di-(8-methoxyquinazoline-2- 
carboxyl)imide,  (OMe-GgH4N2-GO)2]SrH,  m.  p.  230° 
(picrate,  perchlorate,  and  silver  nitrate  derivative, 
C20H16O4N5,AgNO3),  which,  when  hydrolysed,  gives 
8-metkoxyquinazoline. ,  Similarly,  ethyl  2-aldehydo- 
anilinoglyoxylate  (m.  p.  196°,  not  106°  as  given  by 
Bischler  and  Lang,  A.,  1895,  i,  250)  affords  di(quin - 
azoline-2-carbozyl)imide,  m.  p.  108°  (picrate,  perchlorate, 
and  silver  nitrate  derivative).  When  the  aldehyde  (I) 
is  fused  with  carbamide  at  120 — 125°,  amorphous 
8-methoxy-2-quinazobne,  m.  p.  205°  (chloroplatinate), 
is  formed,  and  at  150°,  a  substance,  m.  p.  196°,  probably 
a  biuret  derivative, 

NH2-C6H3(OH)-CH(OH)-NH-CO-NH-CO-NH2.  Treat¬ 
ment  of  the  methylearbonato-derivative  of  (I)  with 
alcoholic  ammonia  gave  condensation  products  of  (I) 
and  an  amorphous  substance,  m.  p.  238 — 240°. 
Attempts  to  prepare  eight-membered  rings  of  the 
type  probably  present  in  anhydrobis-2-amino-3- 
methoxybenzaldehyde,  ClfiH16OflN2  {Troger  and 
Sabewa;  cf.  Bamberger,  this  vob,  361),  by  condensing 

2- amino-3-methoxybenzaldehyde  with  isatoic  acid, 
anthranilic  acid,  or  2-amino-8-methoxyquinoline-3- 
carboxylic  acid,  were  unsuccessful. 

H.  E.  P.  Notton. 

Unsymmetrical  phenanthridones.  II.  Pre¬ 
paration  of  7-nitrophenanthridone  by  Beckmann 
rearrangement  of  2-nitrofluorenoneoxime.  F.  J. 
Moore  and  E.  H.  Huntress  (J.  Amer.  Chem.  Soc., 
1927,  49,  2618 — 2624= ;  ef.  this  vol.,  665).— 2-Nitro- 
fluorenone  and  hydroxylamine  hydrochloride  in 
aqueous  alcohol  afford,  in  75%  yield,  an  oxime,  m.  p. 
269 — 270°  (decomp.),  "which  appears  to  undergo  partial 
rearrangement  w'hen  heated  with  solvents.  When 
boiled  with  a  mixture  of  phosphorus  pentachloride  and 
phosphoryl  chloride  (winch  converts  fluorenoneoxime 
into  phenanthridone),  it  yields  what  is  apparently 
a  mixture  of  2-nitrofluorenone-§-iminochloride  with 

3- chloro-l -nitrophenanthridine.  When  boiled  with 
aqueous  50%  sulphuric  acid,  this  mixture  affords  a 
90%  yield  of  7-nitrophenanthridone. 

F.  G.  Willson. 

Carbazine  syntheses.  III.  H.  Goldstein  and 
M.  de  Snio  (Helv.  Chim.  Acta,  1927, 10,  607 — 610). — 
Methyl  4:3'-  diaminodiphenylamine-2-carboxylate 
and  magnesium  phenyl  bromide  (cf.  A.,  1926,  1151 ; 


this  vol.,  575)  give  2  :  1 -diamino-5  :  5 -dipkenyldihydro- 
acridine  (diacetyl  derivative,  decomp.  295°).  The 
dihydrochloride  of  this  is  oxidised  by  ferric  chloride 
to  2-amino-5  :  5-diphenyldihydroacridine-l-inimonium 
chloride,  from  "which  the  bluish-violet  imide  base, 
decomp,  above  300°,  is  liberated  by  ammonia. 
Similarly,  methyl  4-diethylaminodiphenylamine-2- 
carboxylate  yields  3-diethylamino-5 : 5-diphenyldi- 
hydroacridine  [hydrochloride,  m.  p.  245°  (decomp.)], 
which  is  oxidised  to  5  :  5 - d iph enyld ihydroacridine-3- 
diethylimmonium  chloride  (orange  perchlorate,  decomp. 
114°).  3- Amino-1  -diethylamino-5  :  5-diphenyldihydro- 
acridine  (dihydrochloride,  monoacetyl  derivative,  m.  p. 
209°),  from  methyl  4-amino-4'-diethyIaminodiphenyl- 
amine-2-carboxylate  (this  vol.,  1186),  is  oxidised  by 
ferric  chloride  to  green  3-diethylamino-o  :  5-diphenyl- 
dihydroacridine-1  -immonium  chloride,  from  "which  the 
violet  imide  base,  m.  p.  325°,  blackening  at  81  °,  is 
prepared.  H.  E.  F.  Notton. 

o-Nitrobenzylidene-di-p-naphthol  [o  -  nitro- 
phenyldi-(2-kydroxy-a-naphthyl)methane].  O. 
Dischendorfer  (Monatsh.,  1927,  48,  543 — 557). 
The  yield  of  o-nitrophenyldi-(2-hydroxy-a-naphthyl)- 
methane  [diacetate,  m.  p.  19&— 197°;  dibenzoate,  m.  p. 
213 — 214° ;  dimethyl  ether,  m.  p.  191°  (decomp.)] 
prepared  by  Zenoni’s  method  (A.,  1894,  i,  136)  is 
increased  to  85%  by  the  use  of  a  larger  amount  of 
sulphuric  acid  and  by  avoiding  rise  in  temperature 
during  condensation,  ring  closure  during  crystallis¬ 
ation  being  prevented  by  using  as  a  solvent  boiling 
acetic  acid  containing  a  little  sodium  acetate.  On 
oxidation  in  alcoholic  solution  with  bromine  and 
alkali  at  the  ordinary  temperature  it  yields  dehydro- 
o-nitrophenyldi-(2-hydroxy-a.-naphthyl)methane  (I), 
m.  p.  206°  [oxime,  m.  p.  197°  (decomp.) :  dinitro- 
derivative,  m.  p.  295°  (decomp.)].  On  reduction  with 
zinc  and  acetic  acid  in  benzene  solution  it  yields  a 
hydroacridine  derivative  which  during  purification 
is  converted  into  12-(2 -hydroxy- x-naphthyl)-$-phen- 
naphthacridine  (II),  m.  p.  352°  (deeomp.)  ( acetate ,  m.  p. 
194°).  The  action  of  hydrochloric  or  sulphuric  acid 
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on  a  boiling  acetic  acid  solution  of  o-nitrophenyldi- 
(2-hydroxy-a-naphthyl)methane  yields  ww-o-nitro- 
phenyldinaphthaxanthen  (Zenoni,  loc.  cit.),  which  is 
best  prepared  by  the  direct  action  of  concentrated 
sulphuric  acid  on  a  solution  of  o-nitrobenzaldehyde 
and  p-naphthol  in  acetic  acid  at  100°.  This  com¬ 
pound  when  heated  with  concentrated  sulphuric  acid 
at  100°  for  0-5  hr.  is  converted  into  ms-o -nitrophenyl- 
dinaphthaxanthhydrol,  m.  p.  235°  (deeomp.)  [pyrylium 
chloride  hydrochloride,  m.  p.  310°;  mercurichloride, 
m.  p.  268°  (deeomp.) ;  perbromide ;  perchlorate,  m.  p. 
308°  (deeomp.) ;  ethyl  ether,  m.  p.  255 — 256°  (deeomp.) ; 
methyl  ether,  m.  p.  260°],  which  is  better  prepared  by 
the  decomposition  of  the  pyran  ferrichbride,  m.  p. 
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chloride,  m.  p.  51°  (cf.  Erdmann  and  Huth,  A.,  1S98, 
i,  35) ;  AW'-diphenyl-iY-benzylcarbamide,  m.  p.  85° 
(ef.  Mailhe,  A.,  1919,  i,  395);  phenylbenzylcarbamyl 
azide  ;  1-benzylbenzpyrazolone  (Milrath,  A.,  1908,  i, 
1014) ;  phenyl-u.-naphthylcarbamyl  chloride,  m.  p.  102°, 
b.  p.  245 — 250°/18  min.,  and  azide,  m.  p.  79° ;  \-phenyl- 
6  :  7 -benzobenzpyrazolone  [\ -phenyl- a$-naphthpyrazol - 
one],  m.  p.  267°;  phcnyl-$-naphthylcarbamyl  azide; 
l-phenyl-4  :  5(  ?5  :  6) -benzobenzpyrazolone  [1  -phenyl- 
naphthpyrazolone ],  m.  p.  234°;  di-S>- naphlhylcarba my  l 
azide,  m.  p.  124°  (decomp.) ;  l-$-napkthyl-4  :  5(15  :  6)- 
benzobenzpyrazolone  [l-$-naphthylnaj)hthpyrazolone\, 
m.  p.  254°.  Prom  di-p-tolylcarbarayl  chloride  arc 
prepared  as-di-p-tolylcarbamide,  m,  p.  163°,  and  di- p- 
tolylcarbamyl  azide,  which  is  converted  in  boiling 
xylene  into  l-p-tolyl-5-methylbenzpyrazolone,  in.  p. 
202°,  together  with  bis-na-carbonyldi--g-iolylhydrazine, 
[(CpH4Me)2N'N:CO]2,  m.  p.  202°.  a -Naphlhylethyl- 
carbamyl  azide,  m.  p.  100°,  from  a-naphthylelhyl- 
carbamyl  chloride,  m.  p.  73°,  gives  in  boiling  xylene  a 
mixture  of  l-ethyl-G  :  1 -benzobenzpyrazolone  [1  -eihyl- 
«(3 -naphthpyrazolone],  m.  p,  195°,  and  s-di-a-naphthyl- 
didhylcarbazide,  (CipH7-NEt-NH)2CO,  m.  p.  212°. 
Dimethylcarbamyl  azide,  b.  p.  59°/15  mm.,  is  similarly 
decomposed  into  a  product  which  yields  ammonia, 
dimcthylamine,  and  as-dimethylhydrazine  on  hydro¬ 
lysis.  Dmobutylcarbamyl  chloride,  b.  p.  115°/15  mm., 
gives  with  aniline  carbanilide,  instead  of  the  expected 
N-phenyl-N'W-diisobutylcarbamide,  m.  p.  110°,  and 
with  sodium  azide,  diisobidylcarbamyl  azide,  b.  p. 
113 — 115°/15  mm.,  which  is  transformed  in  tetra- 
hydronaphthalene  at  180 — 190°  into  a  substance,  m.  p. 
81°.  Similarly,  diisoamylcarbamyl  azide,  b.  p.  146 — - 
149°/15  mm.,  from  the  corresponding  chloride,  b.  p. 
136 — 140715  mm.,  gives  a  substance,  { ?)022H4702N5, 
m.  p.  138°.  Benzaldehydephenylhydrazone-A-carb- 
oxyl  chloride  (Busch  and  Walter,  A.,  1903,  i,  522) 
and  sodium  azide  in  acetone  yield  the  corresponding 
azide,  m.  p.  133°  (decomp.),  which  decomposes  in 
boiling  xylene  into  cyanuric  acid,  an  impure  substance, 
m.  p.  365°,  a  substance,  ( ?)C21H16ON4,  m.  p.  182°,  and 
a  substance,  Cj^HjjONj,  m.  p. ‘229  ,  which  may  be 
1-benzylideneaminobenzpyrazolone  or  4-hydroxy-2  : 5- 
diphenyl-1  :  2  :  5-triazole ;  whilst  the  azide,  m.  p. 
160°,  of  o-cldorobenzaldehydephenylhydrazone-jV- 
carboxylic  acid  [ methyl  ester,  m.  p.  159° ;  acid  chloride, 
m.  p.  86° ;  anilide  ( o-chlorobenzaldehyde-2  :  4 -diphenyl- 
semicarbazone),  m.  p.  209°]  is  similarly  decomposed 
into  cyanuric  acid,  a  substance,  m.  p.  240°,  and 

1- o-chlorobenzylideneaminobenzpyrazolone  ( %4-hydroxy- 

2- phenyl-5-o-chlorophenyl-l  :  2  :  5-triazole),  m.  p.  193°. 

H.  E.  E.  Notton. 

Manufacture  of  cycl  otrimethyle  n  e  a  ry  lpyr- 

azolones.  C.  Mannich. — See  B.,  1927,  869. 

4-Hydroxypyrazoles  and  their  tautomerism. 
A.  Bertho  and  H.  Nussel  (Annalen,  1927,  457,  278 — 

307). — A  series  of  4-hydroxypyrazoles  has  been 

synthesised  by  the  condensation  of  ethyl  diazoacetate 
with  malonic  esters,  and  the  amount  of  enol  form  in 
each  product  determined.  The  results  show  that  the 
4-hydroxypyrazoles  exist  in  solution  as  an  equilibrium 
of  keto-  and  enol  tautomerides,  the  amount  of  each 
depending  on  the  substituents  present. 

Ethyl  diazoacetate  and  ethyl  malonate  condense 


below  0°  in  presence  of  sodium  ethoxide  to  give  ethyl 
4-hydroxypyr azole-3  :  5-dicarboxylate,  m.  p.  151°,  "which 
with  silver  nitrate  yields  the  silver  salt  of  the  dicarb- 
oxylic  acid.  The  ester  is  converted  by  hot  hydro¬ 
chloric  acid  into  4  -hydroxypyr  azole  -  5  -carboxylic  acid, 
m.  p.  204°,  which  when  heated  gives  4-liydroxy- 
pyrazolc.  By  using  sodium  methoxide  in  the  con¬ 
densation,  or  by  heating  the  ethyl  ester  with  sodium 
methoxide,  the  methyl  ester,  m.  p.  232°,  is  obtained. 
Ethyl  4-hydroxy-3-benzylpyrazole-5-carboxylate,  m.  p. 
169°,  results  directly  from  the  condensation  of  ethyl 
diazoacetate  "with  ethyl  benzylmalonate,  and  is  con¬ 
verted  into  4-hydroxy-3-benzjjlpyrazola-5-carboxylic 
acid,  m.  p.  183-5°  (decomp.),  and  4-h ydroxy- 3-benzyl- 
pyrazole.  From  ethyl  i.soamyhualonate  are  similarly 
prepared  ethyl  4-hydroxy-S-isoamylpyrazole-o-carb- 
oxylate,  m.  p.  115°  [free  acid,  in.  p.  186°  (decomp.)], 
and  4-hydroxy-3-isoamylpyrazole,  m.  p.  85°.  Ethyl 
4-hydroxy -3 -phenylpyrazole-5-earboxylate,  m.  p.  162°, 
is  obtained  in  only  minute  quantities  from  ethyl 
phenylmalonate,  the  main  product  being  phenyl- 
acetic  acid.  Ethyl  diazoacetate  condenses  with  ethyl 
cyanoacetate  in  presence  of  sodium  ethoxide  to  form 
ethyl  4-aminopyrazole-3  :  5-dicarboxylate,  m.  p.  144°, 
-which  by  diazotisation  and  coupling  with  a-naphthol 
gives  a  red  dye,  decorap.  210°.  4-Aminopyrazole-5- 
carboxylic  acid,  m.  p.  212-5°  (decomp.),  may  also  be 
diazotised  and  coupled  with  ot-naphthol;  it  is  con¬ 
verted  at  220°  into  4-aminopyrazoIe  (picrate,  m.  p. 
195—196°). 

All  the  4-hydroxypyrazoles  above  mentioned  give 
an  enol  colour  reaction  with  ferric  chloride,  and  silver 
salts  with  silver  nitrate.  The  ferric  chloride  coloration 
is  deeper  -with  the  acids  than  with  the  esters,  and  least 
intense  with  the  pyrazoles  themselves.  The  enol 
reaction  depends  also  on  the  solvent,  being  most 
intense  in  water  and  decreasing  in  the  order  :  ethyl 
alcohol,  methyl  alcohol,  acetone,  ether,  chloroform, 
benzene.  Ethyl  4-hydroxypyrazole-3  :  5-dicarboxyl¬ 
ate  is  91-7%  enolised  in  water,  but  only  3-5%  in  ethyl 
alcohol  (indirect  bromine  titrations  by  K.  Meyer’s 
method).  A  variety  of  methods  of  determining  the 
extent  of  enolisation  is  examined.  C.  IIollixs. 

Internally  complex  salts  of  2  : 2'-pyridyl- 
pyrrole  and  picolinamide.  B.  Emmert  and  F. 
Brandl  (Ber.,  1927,  60,  [B],  2211— 2216).— 1  :  2'- 
Pyridylpyrrole  is  prepared  by  the  action  of  potassium 
pyrrole  on  2-chloropyridine  in  benzene  at  160°  and 
becomes  isomerised  when  its  vapour  is  superheated 
into  2 : 2'-pyridylpyrrole  (cf.  Tschitschibabin  and 
Bylinkin,  A.,  1923,  i,  954 ;  Wibaut  and  Dingemanse, 
ibid.,  1232).  The  latter  compound  is  converted  by 
tetramminecopper  sulphate  or  copper  acetate  in 
aqueous  alcohol  or  by  copper  powder  at  145°  into  the 
complex  copper  salt,  C18H14N4Cu,  in,  p.  149 — 150°. 
The  corresponding  zinc  compound,  CI8H14N4Zn,  m.  p. 
about  260°  (deeomp.),  is  prepared  from  2  :  2'-pyridyl- 
pyrrole  and  zinc  po-wder  or  zinc  oxide  in  boiling 
naphthalene.  The  iron  salt,  C27H21N6Fe,  is  obtained 
by  the  use  of  iron  powder  and  boiling  naphthalene 
or  ferric  chloride  in  alcoholic  solution.  The  cobalt 
derivative,  C27H12NBCo,  is  prepared  from  pyridyl- 
pyrrole  and  cobaltic  oxide  in  boiling  naphthalene, 
lake  the  chlorophyll  derivatives,  the  metallic  com- 


ORGANIC  CHEMISTRY. 


1205 


pounds  of  pyridylpyrrole  are  very  stable  towards 
alcoholic  alkali.  Alcoholic  solutions  of  the  zinc  and 
copper  compounds  are  rapidly  decomposed  by  acids 
which  aSect  the  iron  compound  more  slowly.  The 
zinc  salt  is  unstable  towards  water.  In  the  salts  the 
pyrrole  hydrogen  atom  is  replaced  by  metal  as  shown 
by  the  evolution  of  hydrogen  during  the  preparation, 
the  formation  when  the  metallic  oxide  is  used,  and  the 
non-production  when  the  hydrogen  atom  of  the  NH 
group  is  replaced  by  methyl.  Similar  complex  salts 
might  be  expected  from  picolinamide,  which  contains 
a  similar  arrangement  of  the  nitrogen  atoms.  The 
properties  of  the  copper  compound,  CI2H10O2N4Cu, 
differ  so  widely  from  those  of  the  pyridylpyrrole 
complexes  as  to  render  its  place  in  the  series 
improbable.  Internally  complex  salts  of  pyrrole-2- 
carboxylamido  could  not  be  prepared.  H.  Ween. 

2-Methyl-3y-pyrindole.  E.  Koenigs  and  A. 
Ftjlde  {Ber.,  1927,  60,  [B],  2106— 2111).— 3-Nitro-4- 
hydroxypyridine,  m.  p.  280 — 281°,  free  from  the 
corresponding  dinitro-derivative,  is  prepared  by  a 
modification  of  the  method  of  Koenigs  and  Freter 
(A.,  1924,  i,  990)  and  converted  by  phosphorus  penta- 
ehloride  into  4-ehloro-3-nitropyridine  (unstable  hydro¬ 
chloride,  m.  p.  156°).  The  4-chloro-atom  is  so  labile 
that  the  base  cannot  be  obtained  from  the  hydro¬ 
chloride  by  treatment  with  sodium  ethoxide,  which 
affords  unchanged  material  and  3-nitro-4-ethoxv- 
pyridine,  m.  p.  49 — 50°.  Condensation  of  4-ehloro- 

3- nitropyridine  hydrochloride  with  ethyl  disodio- 
malonate  in  the  presence  of  alcohol  yields  ethyl  3-nitro- 

4- pyridylmalonate  (sodium  salt,  deeomp.  about  250° 
after  darkening  at  80°),  which  is  transformed  by 
boiling  20%  hydrochloric  acid  into  the  very  hygro¬ 
scopic  3-nitro-4-methylpyridine  (hydrochloride,  m.  p. 
178°;  chloroplatinate,  m.  p.  267°;  picrate,  m.  p.  118°). 
Reduction  of  the  nitro-compound  with  stannous 
chloride  and  hydrochloric  acid  or  with  ammonium 
sulphide  gives  3-aminoA-melhylpyridine,  m.  p.  106°, 
b.  p.  254°/735  mm.,  in  80%  yield ;  the  hygroscopic 
hydrochloride,  m.  p.  180°,  chloroplatinate,  m.  p.  227°, 
and  picrate,  m.  p.  179 — 180°,  are  described.  4 -Acel- 
amidoA-methylpyridine,  m.  p,  84°  ( picrate ,  m.  p.  194°), 
and  3-benzamido-4-methylpyridine,  m.  p.  81°  (chloro¬ 
platinate,  m.  p.  240° ;  picrate,  m.  p.  164°),  have  been 
prepared.  The  acetyl  compound  is  converted  when 

heated  with  sodium  ethoxide  into 

/\ _  2-methylpyrindole  (I),  m.  p.  183°, 

jqf  £  il.r  which  is  not  alkaline  or  volatile  with 

\/  \/i  C  steam.  It  does  not  give  the  pine- 
lb)  NH  shaving  reaction  or  red  coloration 

with  nitrite  in  nitric  acid  solution. 
The  hydrochloride,  m.  p.  225 — 226°,  chloroplatinate, 
m.  p.  221°,  and  picrate,  m.  p.  193°,  are  described. 

H.  Ween. 

Quinazolines.  XXXVIII.  Synthesis  of  some 
new  analogues  of  cinchophen  and  intermediate 
products.  M.  T.  Bogert  and  E.  M.  McColm  (J. 
Amer.  Chem.  Soe.,  1927,  49,  2650—2654;  ef.  A.,  1924, 
b  1238). — 2-o- Nitrobenzamidoacelophenone  (I),  m.  p. 
156°,  and  2  -m-nitrobenzamidoacetophenone,  m.  p.  170°, 
are  obtained  by  the  Sehotten-Baumann  reaction  from 
o-aminoacetophenone.  o -Salicyloylamidoacetophenone, 

p.  135°,  is  obtainable  only  by  boiling  o-amino¬ 


acetophenone  with  salicoyl  chloride.  Treatment  of 
o-aminoacetophenone  with  p-aeetoxybenzoyl  chloride 
and  alkali  affords  2-p -acetoxybenzamidoacetophenone, 
m.  p.  97-5°,  which,  when  treated  with  cold  aqueous 
5%  sodium  hydroxide,  or  with  ethyl  alcohol  and  a 
trace  of  concentrated  sulphuric  acid,  yields  2-p -hydr- 
oxybenzamidoacetophenone,  in.  p.  219°.  Oxidation  of 
(I)  with  alkaline  permanganate  affords  o -nitrobenzoyl- 
isatoic  acid,  and  this,  when  heated  with  alcoholio 
ammonia  for  10  hrs.  at  140°,  yields  2-o-nitrophenyl- 
quinazoline-4- carboxylic  acid,  m.  p.  235°  (impure). 
Salicylotjlisatoic  acid,  yellow,  m.  p.  about  209 — 210° 
(decomp.),  depending  on  the  rate  of  heating,  p -hydroxy- 
benzoylisatoic  acid,  m.  p.  similar,  2-o-hydroxyphenyl- 
quinazoline-4-carboxylic  acid,  yellow,  m.  p.  171°  (ethyl 
ester,  yellow,  m.  p.  115°),  and  2-p-hydroxyphenyl- 
quinazoline-4-carboxylic  acid,  yellow,  m.  p,  251°  (ethyl 
ester,  yellow,  m.  p.  159°),  obtained  analogously,  are 
described.  The  disodium  salt  of  2-o-carboxyphenyl- 
quinazoline-4-carboxylic  acid  (cf.  Bogert  and  Naben- 
hauer,  A.,  1924,  i,  993)  was  prepared. 

F.  G.  Willson. 

Comparison  of  heterocyclic  systems  with 
benzene.  II.  Reduction  potentials  of  quinones 
containing  the  pyridine,  iminazole,  triazole,  and 
thiophen  rings.  L.  F.  Fieser  and  L.  A.  Ames. — 
See  this  vol.,  1198. 

Condensation  of  nitrobenzene  with  o-phenyl- 
enediamine.  G.  B.  Crlppa  and  P.  Castelli 
(Gazzetta,  1927,  57,  621 — 625). — Whereas  p-phenyl- 
enediamine  condenses  with  nitrobenzene  to  give 
p-aminoazobenzene  (this  vol.,  352),  o-phenylene- 
diamine  gives  under  the  same  conditions  2-phenyl- 
4  :  5-benz-l  ;  2  :  3-triazole  in  10 — 15%  yield,  with 
o-aminoazobenzenc.  It  is  suggested  that  a-2-amino- 
azoxy benzene,  0!NPh.N-C6H4’NH2,  isj  an  inter¬ 
mediate  product.  E.  W.  Wignall. 

Dicyanotriazole.  J.  A.  Fialkov  (Bull.  Soc. 
chim.,  1927,  [v],  41,  1209 — 1217). — The  tetrameride 
of  hydrocyanic  acid  (Bedel,  A.,  1923,  i,  190)  on  treat¬ 
ment  with  nitrous  acid  gives  yellow  dicyanotriazole, 
m.  p.  145 — 150°,  which  is  transformed  by  sublimin- 
ation  at  140°/20 — 30  mm.  into  a  colourless  isomeride. 
These  two  substances  are  strong  acids  comparable  with 
the  mineral  acids  and  form  sodium  salts  which  may 
be  converted  into  the  original  substance.  Measure¬ 
ments  of  the  conductivity  of  the  isomerides  and  their 
sodium  salts  show  that  the  colourless  modifications 
have  the  lower  values.  It  is  suggested  that  the 
coloured  form  is  4  :  5-dicyano-l  :  2  :  3-triazole  and  the 
colourless,  4  :  5-dieyano-2  : 1  :  3-triazole.  The  weak 
acid,  m.  p.  214 — 215°,  produced  by  hydrolysis  of  the 
yellow  form,  is  probably  4-cyano-l  :  2  :  3-triazolo- 

5-earboxylie  acid.  G.  A.  C.  Gough. 

Coloured  derivatives  of  tetraphenylmethane. 
X.  Derivatives  of  diphenylcarbazine.  F.  Kehr- 
mann  and  M.  Rohr  (Helv.  Chim.  Acta,  1927, 10,  596 — 
603). — When  polynitrodiphenyldihydroacridines  are 
partly  reduced  with  alcoholic  ammonium  or  potassium 
sulphide  (A.,  1926,  526),  1-  and  9-nitro-groups  are 
always  attacked  first.  The  constitutions  of  the 
resulting  nitroamines  are  established  by  diazotisation 
and  boiling  with  alcohol,  when  1-  or  9-amino-groups 
give  stable  yellow  penazimines,  whilst  those  in  other 
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positions  are  eliminated.  The  azimines  are  reduced 
by  stannous  chloride  to  amines.  In  this  way 
1  :  3-dinitro-o  :  5-diphenylcarbazine  (1  :  3-dinitro-S  :  5- 
diphenyldihydroacridine,  A.,  1921,  i,  GOO)  is  reduced 
to  2-nitro-l-amino-o  :  5-diphenylcarbazine,  m.  p.  269°, 
which  is  converted  by  nitrous  acid 
into  3-nitro-l  :  10-azimino-5  :  5- 
diphenylca-rbazine  (I.),  m.  p.  216°. 
1:7-  Dinitro  -5:5-  diphenyl  - 
carbazine  yields  l-nitro-\ -amino-, 
m.  p.  270°  (decomp.),  and  7 -nitro- 
1  :  10  -  azhnino-diphenylcarbazine, 
in.  p.  indef.  3-Nitro-7-aminodiphenylcarbazine  is  de- 
aminated  to  3- nitrodipheny] carbazine.  3 : 7 -Dinitro- 1- 
amino-5  :  5-diphenylcarbazine,  obtained  together  with 
a  little  3:7:3':  7' -tetranitro-l  :  1' -azodiphenylcarb- 
azine  by  reducing  1:3:  7-trinitrodiphenyIcarbazine, 
gives  with  nitrous  acid  and  alcohol  3  :  7-dinitro-l  :  10- 
azimino- 5  :  5-diphenylcarbazine  (II),  m.  p.  300° 
(decomp.),  whilst  its  reduction  product,  1-nitro-l  :  3- 
diaminodiphenylcarhazine ,  decomp.  280°,  gives  the 
7-nitro-l  :  10-azimino-dcrivativc  (above).  Similarly, 
nitrous  acid  and  alcohol  convert  3  :  7-dinitro-l  :  9-di- 
amino-5  :  5-diphenylcarbazine,  m.  p.  266°  (not  180° 
as  previously  stated,  A.,  1926,  526),  into  the  azimine 
(II),  and  3  : 7-dinitro-l :  9 -diamino -5 : 5-dinitrodiphenyl- 
carbazine,  prepared  from  hexanitrodiphenylcarbazine 
(A.,  1919,  i,  551),  into  3  :  l-dinitro-\  :  10-azimino-o  :  5- 
dinitrodiphenylcarbazine  (explodes  on  heating),  from 
which  a  blue  dye  is  obtained  by  reduction  and  aerial 
oxidation.  H.  E.  E.  Notton. 

Synthesis  of  p-isocoproporphyrin  and  of 
opsopyrrolecarboxylic  acid.  H.  Fischer  and  H. 
Andersag  (Annalen,  1927,  458,  117 — 148). — Copro- 
porpliyrin  (complex  copper  salt;  tetraethyl  ester,  m.  p. 
225 — 226°)  is  conveniently  separated  from  ethereal 
solutions  of  porphyrins  (cf.  A.,  1926,  1261)  by  con¬ 
version  into  the  hydrochloride  (crystallographic  data 
by  Steinmetz),  from  which  colloidal  solutions  of 
coproporphyrin  may  be  prepared.  The  residues  from 
the  synthesis  of  isocoproporphyrin  (complex  copper 
salt;  tetramethyl  ester  hcemin,  C40H4,OgN4ClFe ;  tetra¬ 
ethyl  ester,  m.  p.  258°)  contain  the  isomeric  [3-iso- 
coproporphyrin,  isolated  as  the  tetramethyl  ester, 
m,  p.  135°  (complex  copper  salt,  m.  p.  177° ;  hcemin , 
C40H44O8N4ClFe),  and  traces  of  a  substance  with  an 
absorption  band  at  A  645.  The  ester  is  hydrolysed  by 
sodium  hydroxide  to  amorphous  (3 -hocojrropo rphyr in 
(?  a  mixture)  ( tetraethyl  ester,  m.  p.  124°;  complex 
copper  salt).  A  second  synthesis  of  i socoproporphyri n 
has  been  effected  by  brominating  cryptopyrrole- 
carboxylic  acid  and  heating  the  resulting  bis-(5-bromo- 
4c-?tiethyl-3-$-carboxyethyl-2-pyrryl)melhene  hydrobrom¬ 
ide,  m.  p.  200°  (decomp.),  with  bis-(4  :  5-diniethyl-3-fS- 
carboxyethyl-2-pyrryl)methene  and  succinic  acid  at 
220°.  Broniination  of  5-carbethoxy-2  : 4-dimethyl- 

3- pyrrylpropionic  acid  ( loc .  cit.)  affords  a  substance, 
m.  p.  275°,  as  well  as  5-carbothoxy-4-methyI-2-bromo- 
methyl-3-pyrrylpropionic  acid.  The  latter  product  is 
converted  by  potassium  cyanide  in  aqueous  alcohol 
into  5-carbethoxy-4:-methyl-2-cyanomethyl-2-pyrrylpro- 
pionic  acid,  m.  p.  176°,  by  aniline  into  5-carbethoxy- 

4- nm!hyl-2-anili?iomethyl-3-pyrrylpropionic  acid,  m.  p. 
162°,  and  by  oxidation  with  lead  nitrate  or  chromic 


acid  into  2-aldehydo-5-carbethoxy-4-methyl-3-pyrryl- 
propionic  acid,  m.  p.  173°,  which  is  hydrolysed  by 
alcoholic  potassium  hydroxide  to  2-aldehydo-o-carb- 
oxy-4--methyl-2-pyrrylpropionic  acid,  decomp.  230° 
with  formation  of  porphyrin.  The  synthesis  of 
opsopyrrolecarboxylic  acid  previously  described  {loc. 
cit.)  has  been  confirmed.  Ethyl  2 : 4-dimethyl- 
pyrrole-5-carboxylate  condenses  with  ethyl  cyano- 
formate  in  ether-chloroform  in  presence  of  hydrogen 
chloride,  giving  ethyl  5-carbethoxy-2  : 4-dime.thyl-S- 
pyrrylglyoxylate ,  m.  p.  127-5°.  The  methyl  esters  of 
copro-,  fsocopro-,  andp-isocopro-porphyrin  are  reduced 
by  hydrogen  iodide  in  glacial  acetic  acid  at  100°,  giving 
in  each  case  principally  2  :  3  -  cl  ime  thy  1  -  [i-4  -pyrry  1  - 
propionic  acid,  identified  as  the  methyl  ester  picrate 
(cf.  A.,  1914,  i,  429);  uroporphyrin  octamethyl  ester 
yields  small  quantities  of  the  same  product.  These 
examples  illustrate  the  tendency  to  the  formation  of 
2 : 3-dimethylpyrrolcs  in  the  reduction  of  pyrryl- 
methenes  (cf.  A.,  1926,  962).  The  absorption  spectra 
of  the  three  coproporpliyrins,  their  methyl  esters,  and 
of  the  “  hremins,”  “  phyllins,”  and  complex  copper 
salts  of  the  latter,  also  of  the  complex  iron  salt, 
C40H37O16N4Fe,  of  uroporphyrin,  are  tabulated. 
Evidence  in  favour  of  the  view-  that  the  copro- 
porpliyrins  differ  only  in  the  disposition  of  the  double 
linkings  is  furnished  by  the  identity  of  the  absorption 
spectra  of  corresponding  derivatives. 

H.  E.  F.  Notton. 

Porphyrin  syntheses.  XI.  TEtioxantho-  and 
mesoxantho-porphinogens.  H.  Fischer  and  A. 
Triebs  (Annalen,  1927, 457, 209—248 ;  cf .  this  vol.,  365, 
469).— An  attempt  to  obtain  an  analogue  of  dehydro¬ 
indigo  (Kalb,  A.,  1909,  i,  966)  from  aetioporphyrin 
further  confirms  the  rejection  of  the  “  indigoid  ” 
structure  in  favour  of  Kiister’s  formula.  Oxidation  of 
setioporphyrin  in  chloroform  and  acetic  acid  shaken 
with  lead  peroxide  gives  an  intensely  yellow'  compound, 
cetioxanthoporphinogen,  032H3g04N4,  decomp.  318°, 
crystallising  writh  6H20  or  3COMe2  [crystallographic 
data  by  Steesmetz]  (sodium  and  potassium  salts, 
hydrochloride,  and  hydrobromide  described ;  no  metal 
complex  salts,  no  perchlorate,  no  picrate).  Bromine 
gives  perbromides  with  4Br  and  8Br.  The  substance  is 
very  stable  to  hydriodic  acid  (probably  owing  to  the 
sparing  solubility  of  the  hydriodide),  to  water  at  220°, 
and  to  potassium  metlioxide  at  220°.  It  does  not 
react  with  phenylhydrazine,  hydroxylamine,  benz¬ 
oyl  chloride,  acetyl  chloride,  methyl  iodide,  methyl 
sulphate,  methyl-alcoholic  hydrogen  chloride,  ethyl 
mercaptan,  keten  (at  15°),  phosphorus  tri-  or  penta- 
chloride,  thionyl  chloride,  hydrogen  cyanide,  or  nitrous 
acid.  Dry  distillation  at  320 — 350°  (bath  temperature) 
yields  opsopyrrole.  The  substance  is  oxidised  by  ozone 
to  oxalic  acid  and  ammonia,  the  amount  of  the  latter 
accounting  for  half  the  nitrogen  (aetioporphyrin 
behaves  similarly),  and  by  lead  peroxide  in  sulphuric 
acid,  or  by  nitric  acid,  to  methylethylmaleinimide. 
The  four  oxygen  atoms  of  mtioxanthoporphinogen  are 
removed  by  reduction  with  sodium  amalgam  in  methyl 
alcohol  and  acetic  acid,  regenerating  setioporphyrin. 
Magnesium  and  acetic  acid  give  the  same  result,  but 
iron  and  aluminium  in  boiling  acetic  acid  have  no 
effect,  whilst  reduction  with  zinc  dust  and  hot  acetic 
acid  removes  only  twTo  oxygen  atoms,  forming  a 
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colourless,  crystalline  compound,  C32H4202N4,  decomp. 
297°  (hydrochloride ;  no  sodium  salt),  which  is  reduced 
by  sodium  amalgam  to  rctioporphyrin.  It  is  suggested 
that  setioxanthoporphinogen  contains  two  Ar-oxide 
groups  and  two  tertiary  carbinol  groups. 

When  lead  tetra-acctatc  is  used  in  place  of  lead 
peroxide  for  the  oxidation  of  ostioporphyrin,  no 
xanthoporphinogen  can  be  isolated,  and  the  product 
is  a  dichlorocetioporphyrin,  m.  p.  305°  (Pregl  block). 
A  monobromocetioporphyrin,  m.  p.  392°  (Pregl  block), 
is  isolated  by  fractionation  of  Fischer  and  Klarer’s 
synthetic  cetioporphyrin  (A.,  1926, 962).  An  analytical 
method  for  following  the  course  of  bromination  of 
rctioporphyrin  and  of  cryptopyrrole  is  described. 

Oxidation  of  mesoporphyrin  dimethyl  ester  with 
lead  peroxide  in  chloroform  and  acetic  acid  gives 
mesoxanthoporphinagen  dimethyl  ester,  CaGH4208N,j, 
which  regenerates  the  same  porphyrin  ester  on 
reduction  with  sodium  amalgam.  The  absence  of 
isomerides  from  the  reduction  products  of  both  the 
xanthoporphinogens  has  an  important  bearing  on  the 
question  of  constitution.  Xanthoporphinogens  have 
also  been  obtained  from  coproporphyrin  ester  and 
tetramethyltetrapropylporphin. 

[With  P.  Halbig  and  B.  Walach.} — Ethyl  2 -di- 
bromometliyl  -  4  -  hydroxymethylpyrrole- 3  :  o-dicarboxyl- 
ale,  m.  p.  130—131°,  obtained  from  the  2  :  4-dimethyl 
ester  using  bromine  and  sodium  bromate  in  acetic 
acid,  gives  with  phenylhydrazine  and  hydrazine  a 
bromine-free  phenylhydrazone,  m.  p.  199°,  and  hydr- 
azone,  m.  p.  143°,  respectively.  Reduction  with  zinc 
and  acetic  acid  removes  bromine,  forming  ethyl 
2  -  methyl  -  4  -  hydroxymethylpyrrole- 3  :  o-dicarboxylate, 
m.  p.  132°  (acetate,  m.  p.  40°),  which  is  also  obtained 
when  ethyl  2  :  4-dimethylpyrrole-3  :  5-dicarboxylate 
is  oxidised  with  chromic-acetic  acid.  The  compound 
shows  only  one  reactive  hydrogen  atom  when  treated 
with  magnesium  methyl  iodide.  /Etioxanthoporphi- 
nogen  has  according  to  the  same  criterion  only  the 
same  number  of  active  hydrogen  atoms  as  setiopor- 
phyrin.  C.  Hollins. 


New  “  thiopyrindigotin  ”  and  a  pyrindoxyl. 
E.  Koenigs  and  H.  Kantrowitz  (Bcr.,  1927,  60, 
[A],  2097— 2105).— Ethyl  4-chloro-2  :  6-dimethyl- 

pyridine-3-carboxylate  is  hydrolysed  by  a  slight 
excess  of  dilute  aqucous-alcoholie  potassium  hydroxide 
at  130°  and  the  resulting  solution  is  treated  with 
potassium  hydrogen  sulphide  at  160 — 170°,  whereby 
4-thiol-2  :  6-dimethylpyridine-3-carboxylic  acid,  m.  p. 
235°,  is  obtained  in  good  yield.  It  is  transformed  by 
sodium  hydroxide  and  chloroaeetic  acid  into  3-ca.rb- 
oxy-2  :  Q-dimethylpyridyl-i-thiolacetic  acid , 
C02H-C5NHMe2*S-CH2-C02H,  m.  p.  247°  ( hydro¬ 
chloride,  m.  p.  221°),  which,  with  acetic  anhydride, 
affords  3-hydroxyA  :  6-dimethylpyridothiophen  (I),  m.  p. 
49°  (hydrochloride,  m.  p.  94°;  chloroplaiinate,  decomp. 
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above  300° ;  semicarbazone,  decomp,  above  300° ; 
compound,  C1GH15ON3S,  m.  p.  98°,  obtained  by- 
coupling  with  diazotised  p-toluidine).  Oxidation  of 


the  thiophen  derivative  in  alkaline  solution  at  70°  in 
the  presence  of  spongy  platinum  affords  “4:6:4':  6'- 

tetrametkylthiopyrmdigotin  ”  (II)  (unstable  hydro¬ 
chloride  ;  chloroplaiinate,  decomp,  above  300°),  which 
can  be  reduced  by  alkaline  hyposulphite  or  tin  and 
hydrochloric  acid  and  dyes  cotton  a  dull  pink.  The 
“  thiopyrindigotin  ”  is  more  readily  prepared  by  the 
action  of  concentrated  sulphuric  acid  at  210 — 215°  on 

3- carboxy-2  :  6-dimethylpyridyl-4-thiolaeetic  acid  (cf. 
Plazek  and  Sucharda,  A.,  1926,  1263). 

Ethyl  4-chloro-2  :  6-dimethylpyridine-3-carboxylate 
is  converted  by  aminoacetonitrile.  at  150°  into  the 
anhydride  of  d-carboxy-2  :  Q-dimethylA-pyridylamino- 
acetic  acid,  m.  p.  100 — 101°  (hydrochloride,  m.  p.  221°) ; 
the  corresponding  acid,  m.  p.  184°,  and  its  hydro¬ 
chloride,  m.  p.  282°,  are  described.  Acetic  anhydride 
transforms  the  acid  or  its  anhydride  into  4  :  6-di- 
methylpyrindoxyl  (III),  m.  p.  67°, 
in  moderate  yield ;  the  hydro¬ 
chloride,  m.  p.  243°,  chloroplatinate, 
decomp,  above  300°,  semicarbazone, 
m.  p.  63°,  and  p  -  loluen  e.azo  -  deriv¬ 
ative,  m.  p.  92°,  are  described. 
Attempts  to  oxidise  it  to  the  corresponding  “  pyr- 
indigotin  ”  were  unsuccessful.  H.  Wren, 

Dioximes.  XLV.  I.  De  Paolini  (Gazzetta, 
1927,  57,  656 — 660).— 3  :  4- Dibenzoyl-1  :  2  :  5-fur- 

azan,  prepared  by  Angeli  (A.,  1893,  i,  355)  by  the 
action  of  alcohol  on  dibenzoylglyoxime,  is  better 
obtained  from  the  peroxide  of  the  latter  by  the  action 
of  stannous  chloride.  When  treated  with  sodium 
hydroxide  it  yields  oximinobenzoylacetonitrile ;  the 
action  of  nitrogen  tetroxide  on  dibcnzoylfurazan- 
dioxime,  m.  p.  180°,  yields  the  peroxide  of  the  latter, 
m.  p.  171 — 172°  (decomp.).  Similarly,  3  : 4-df-p- 
toluoyl-1  :  2  :  5 -furazan,  m.  p.  128—129°,  is  obtained 
from  di-p-toluoylglyoximc  peroxide ;  it  yields  a 
dioxime,  m.  p.  181—182°  (decomp.),  a  diphenyl- 
hydrazone,  in.  p.  200 — 201°  (decomp.),  and,  by  the 
action  of  sodium  hydroxide,  oximino-p-toluoylaeeto- 
nitrilc,  m.  p.  137°  (cf.  Lublin,  A.,  1907,  i,  213). 

E.  W.  Wignall. 

Condensation  of  anthranilic  acid  with  allyl- 
tbiocarbimide.  G.  Rossi  (Gazzetta,  1927,  57, 
625— 632).— Pawdewski  (A.,  1906,  i,  542)  considered 
the  product,  m.  p.  208 — 210°  (I),  of  the  interaction 
of  anthranilic  acid  with  allylthiocarbimide  to  be 

4- keto-2-thion-l-allyltetrahydroquinazoline,  since  it 
w'as  not  identical  with  the  3-allyl  compound;  when 
treated  with  alkaline  hydrogen  peroxide  it  gave  a 
product,  m.  p.  187 — 189°,  (II),  regarded  as  the  2  :  4- 
diketo-compound.  The  migration  which  the  formul¬ 
ation  of  (I)  involves  is  improbable ;  also  the  substance 
C18H1503N3,  m.  p.  211 — 212°,  (III),  obtained  by  the 
same  reaction  and  w'rongly  regarded  (Rossi,  A., 
1914,  i,  1169  ;  Gazzetta,  1914,  44,  [2],  267)  as  the 
dianilide  of  3-nitrophthalic  acid,  wrould  on  Pawlew-ski’s 
scheme  he  2-o-carboxyanilo-4-keto-l-allyltetrahydro- 

quinazoline,  but  it  contains  no 
carboxyl  group.  Hydrolysis  of 
(III)  by  hydrochloric  acid  yields 
(II),  with  a  substance,  CuH1203N2, 
m.  p.  180°;  hydrolysis  by 
potassium  hydroxide  solution 
yields  a  product  C11H10O2N2,  of  which  part  has  m.  p. 
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172 — 174°,  and  the  residue  m.  p;  194 — 198°.  It  is 
suggested  that  (I)  has  the  structure  formulated. 

E.  W.  Wignall. 

Volatile  alkaloid  of  pepper.  A.  Pictet  and  R. 
Pictet  (Helv.  Chim.  Acta,  1927,  10,  593— 595).— The 
alkaloid,  C5H„N  ( hydrochloride ,  [a]D  +2-77°;  picrate, 
m.  p.  165°),  obtained  by  steam-distilling  black  pepper 
(A.,  1907,  i,  954)  gives  an  oily  nitroso -derivative,  and 
is  reduced  by  tin  and  hydrochloric  acid  to  racemic 
3-methylpyrrolidine.  It  is  therefore  3-methylpyrrol- 
ine.  H.  E.  F.  Notton. 

Microchemical  reactions  of  papaverine.  M. 
Wagenaar  (Pharin.  Weokblad,  1927,  64,  1085 — 
1089). — The  precipitation  of  the  alkaloid,  methods  of 
obtaining  it  crystalline,  and  the  effect  on  it  of  the 
commoner  alkaloid  reagents  are  described.  The 
mercuric  iodide  test  is  the  most  sensitive,  a  precipitate 
being  obtained  with  as  little  as  0T  mg.  of  the  alkaloid, 
and  in  concentrations  as  low  as  1  in  10,000;  the 
precipitate  is  microcrystalline,  but  on  cooling,  after 
warming  with  dilute  hydrochloric  acid,  separates  again 
in  characteristic  four-sided  crystals.  S.  I.  Levy. 

Constitution  of  yohimbine.  E.  Winterstein  and 
M.  Walter  (Hclv.  Chim.  Acta,  1917, 10,  577—584).— 
Yohimbine  is  decomposed  by  soda-lime  at  250°  (cf. 
Barger  and  Field,  J.C.S.,  1915,  107,  1025)  giving  a 
dimethylindole,  ra.  p.  55°,  identical  with  that  obtained 
by  Warnat  (this  vol.,  681)  from  yohimboaic  acid,  and 
a  mixture  of  bases.  Rapid  distillation  of  small 
portions  of  yohimbine  with  zinc  dust  yields  the  same 
dimethylindole,  whilst  the  following  bases  are  separ¬ 
ated  as  picrates  after  fractional  distillation  :  (a)  iso¬ 
quinoline,  ( b )  a  base,  C13H12N2  (picrate,  m.  p.  268— 
270° ;  cf .  Warnat,  loc.  cit.),  and  (c)  a  base. ,  C12H10N2 
[picrate,  m,  p.  240 — 250°),  probably  formed  from  (5)  by 
loss  of  a  methyl  group.  The  base  ( h )  is  identical  in 
composition  with  the  supposed  dimethylquinoline  of 
Barger  and  Field  and  is  regarded  as  the  dimethyl 
derivative  of  a  condensed  pyrrole-isoquinoline  nucleus. 
The  same  fission  products  are  obtained  in  high  yield 
when  yohimbine  hydrochloride  is  distilled  with  2-5 
mols.  of  alkali  in  superheated  steam  at  300°. 

H.  E.  F.  Notton. 

Behaviour  of  ^-cocaine  hydrogen  d -tartrate 
and  of  cocaine  hydrochloride  towards  reagents. 
M.  Ferraris  (Boll.  Chim.  Farm.,  1927,  66,  577 — 
580). — Towards  the  ordinary  alkaloid  reagents, 
psieaine  and  cocaine  h3rdrochloride  usually  react 
similarly,  but  with  mercuric  chloride  the  former  gives 
no  precipitate  and  the  latter  a  white  precipitate. 
With  silver  nitrate  a  similar  difference  is  observed. 
Cocaine,  but  not  psieaine,  blackens  when  triturated 
with  mercurous  chloride.  When  0-01  g,  of  cocaine  is 
heated  with  2  drops  of  alcohol  and  a  little  powdered 
potassium  hydroxide,  the  odour  of  ethyl  benzoate  is 
observed,  whereas  similar  treatment  of  psieaine  gives 
only  a  feeble  and  transitory  aromatic  odour.  Certain 
other  differences  exist  between  the  reactions  of  the  two 
compounds,  these  being  due  mostly  to  the  fact  that 
one  is  a  tartrate  and  the  other  a  hydrochloride  or  to 
those  conditions  which  determine  the  different  effects 
of  the  two  molecules  on  polarised  light.  T.  H.  Pope. 

Amine-oxides  of  alkaloids.  II.  M.  Polonovski 
and  M.  Polonovski  (Bull.  Soc.  chim.,  1927,  [iv],  41, 


1186—1190)  . — -W-Methylgranatoline,  obtained  by  the 
reduction  of  i^-pelletierine  (Tanret,  A.,  1923,  i,  832), 
reacts  with  hydrogen  peroxide  (30%)  at  the  ordinary 
temperature  to  give  N -methylgranatoline  oxide ,  m.  p. 
21S°  ( hydrochloride ,  m.  p.  210°;  picrate,  m.  p.  254°), 
which  may  be  reduced  to  the  parent  substance  by 
sulphur  dioxide.  Tropinone,  best  prepared  by  the 
oxidation  of  tropinal  in  concentrated  sulphuric  acid 
solution  with  potassium  dichromate  at  0°,  yields 
similarly  tropinone  oxide,  m.  p.  98°  [hydrochloride, 
m.  p.  193°;  picrate,  m.  p.  210°;  chloroaurate,  m.  p. 
176 — 177°).  Hydrogen  peroxide  reacts  vigorously 
with  an  acetone  solution  of  scopoline  to  give  scopoline 
oxide,  m.  p.  123°  [decomp.  129°;  compound  containing 
water  and  hydrogen  peroxide  of  crystallisation, 
4CSH1303N,3H202,3H20  (stable  at  100° ;  decomposed 
by  crystallisation  from  alcohol),  m.  p.  110 — 120°; 
hydrochoride,  175°;  hydrobromide,  m.  p.  180 — 181° 
(decomp.) ;  picrate,  m.  p.  200°  (decomp.)].  Emetine 
yields  amorphous  emetine  oxide,  softening  at  115°, 
[a]D  -t-44-3°  in  95%  alcohol  (c=2-5). 

G.  A.  C.  Gough. 

Amine-oxides  of  alkaloids.  III.  Action  of 
acid  chlorides  and  anhydrides.  Preparation  of 
nor-bases.  M.  Polonovski  and  M.  Polonovski 
(Bull.  Soc.  chim.,  1927,  [iv],  41,  1190— 1208).— The 
action  of  acetyl  chloride  or  of  acetic  anhydride  on  the 
oxides  of  bases  containing  an  AT-methyl  group  results 
in  the  elimination  of  that  group  as  formaldehyde  with 
the  formation  of  the  corresponding  nor-base.  Benzoic 
anhydride  reacts  similarly  in  some  cases.  The  oxide 
is  liable  to  suffer  complete  decomposition  unless  dry 
materials  are  used  and  unless  the  vigorous  reaction  is 
controlled  at  the  first  stage.  The  reaction  is  completed 
by  heating  at  100°  for  3  or  4  hrs.  In  this  way  the 
following  compounds  are  prepared  :  acetylnortrop- 
idine  (an  oil) ;  nortropidine  (an  oil ;  chloroaurate, 
m.  p.  187°) ;  acetylnortropinone  (an  oil) ;  nortrop- 
inone  [hydrochloride,  m.  p.  201°;  chloroaurate,  m.  p. 
168°) ;  diacetylnortropanol  (an  oil) ;  A-acetylnortrop- 
anol,  m.  p.  124°;  nortropanol  (hydrochloride,  m.  p. 
285°;  chloroaurate,  m.  p.  211°;  chloroplatinate, 
m.  p.  248 — 249°);  iV-acetylnompoatropine,  m.  p. 
113 — 114°  [hydrochloride,  140°  (darkening  at  115°)]; 
diacetylnorhyoscyamine  ((-O-acetyltropyl-A-acetyl- 
nortropanol) ;  A-acetylnorscopolamine,  m,  p.  130°, 
[a]D  —25°  in  alcohol;  diacetylgranatoline,  m.  p.  80°; 
N -acctylgranatoline,  m.  p.  120°;  IS-acetylnornicotine 
(an  oil),  [cc]D  -13-6°  in  benzene.  G.  A.  C.  Gough. 

Strychnine  and  brucine.  VI.  Catalytic  hydro¬ 
genation  of  strychnine  and  some  derivatives. 
A.  E.  Oxford,  W.  H.  Perkin,  jun.,  and  R.  Robinson 
(J.C.S.,  1927,  2389 — 2410). — The  double  linking  of 
strychnine  is  reduced  by  hydrogen  and  palladous 

chloride,  giving  dihydrostrychnine,  c20h24on^9°, 

m.  p,  220 — 222°  [ methosulphate ,  m.  p.  322°  (decomp.); 
methiodide,  darkens  slightly  at  300 — 330°],  which 
resists  oxidation,  but  is  reduced  electrolytically  or 
catalytically  with  formation  of  dihydrostrychnidine- 

A,  C20H2.ON<9H2,  m.  p.  212 — 214°,  identical  with 

“  methyl -i/r-dihydrostrychnidine,  C22H28ON2,  m.  p- 
212°,”  described  by  Clemo,  Perkin,  and  Robinson 
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(this  vol.,  S88)  [dimethiodide,  m.  p.  285 — 290° 
decomp.),  and  dimethochloridc  are  identical  with 
niethylweodihydrostrychnidinium  iodide  and  chloride 
espectively  ( loc .  cit.)~\,  and  hexahydrostryclmine, 

20H2 ,ON (CH2*0H)1NH,  m.  p.  197 — 199°  (nitroso- 
nd  diacetyl  derivatives),  also  obtainable  by  catalytic 
reduction  of  tetrahydrostrjrchnine.  Skita  and 
Franck’s  “  dihydrostrychnine,”  m.  p.  209 — 210° 
(A.,  1911,  i,  1017),  on  the  other  hand,  is  stated  to 
yield  tetrahydrostrychninc,  i.e., 
onH23ON(GH2*OH).'NH,  by  catalytic  reduction. 
When  dihydrostrychnidine  methochloride  is  heated 
with  methyl-alcoholic  potassium  hydroxide  at  130° 
here  are  formed  methoxymethyltetrahydrostrychnid- 
ine  (cf.  Clemo,  Perkin,  and  Robinson,  loc.  cit.)  and 
ethyldihydrostrychnidine  A,  m.  p.  178 — 180°. 
woStrychnine,  m.  p.  220°,  yields  an  O-acetyl  deriv¬ 
ative,  m.  p.  133 — 134°,  but  no  semicarbazone  (cf. 

liveri-Mandala  and  Cornelia,  A.,  1923,  i,  1224)  or 
phenylhydrazone  was  obtained.  Catalytic  reduction 
jonverts  isostrychnine  into  dihydroisostrychnine,  m.  p. 
244 — 246°  (-|-3H20)  or  249 — 251°  (anhyd.)  [metho- 
ulphate\  methiodide,  m.  p.  320°  (docomp.);  O- 
icetate,  m.  p.  202 — 204°],  obtained  from  dihydro- 
itrychnine  by  heating  with  water  at  165 — 185°  or 
with  methyl-alcoholic  ammonia ;  it  is  prepared  more 
easily  by  dissolving  dihydrostrychnine  in  hot  alcoholic 
sodium  ethoxide  and  keeping  the  solution  at  44 — 46° 
or  6  hrs.  The  strychnine-isostrychnine  isomerism 
s  thus  proved  to  bo  independent  of  the  double  linking, 
vhich  need  not  even  be  present.  The  isomerisation 
s  possibly  due  to  internal  condensation  between  a 
cetonic  carbonyl  group  and  hydrogen  atom  adjacent 
;o  the  -CONI  group.  woStrychnic  acid,  m.  p.  231° 
decomp.),  is  not  reduced  by  hydrogen  and  palladium, 
d  it  is  therefore  probable  that  the  mol.  of  water  it 
ion  tai  ns  is  constitutionally  bound. 

Electrolytic  reduction  of  isostrychnine  gives  iso- 
■trychnidine,  C21H24ON2,  m.  p.  155—157°  (  +  1-5H20) 
)r  163 — 168°  (+0-25H2O)  [: methosulphate ,  m.  p. 
!00— 205°  (decomp.)],  which  by  the  action  of  hydro - 
(en  and  palladium  yields  d ihydroisostrychm d ine- b , 
3iH2BON2,  in.  p.  151 — 153°,  isomeric  with  dihydro- 
ostrychnidine  -  a,  m.  p.  191  — 192°  (+0-5H2O), 
Obtained  by  electrolytic  reduction  of  dihydroiso- 
itrychnine. 

Strychnidine  gives  no  isostrychnidinc  when  heated 
vitli  water,  the  product  being  dioxyhydroxijdihydro- 
trychnidine,  C21H2804N2,  m.  p.  260°  (decomp. ; 
+-  4H20 ) .  Dioxyhydroxyh  exahydrostrychnine, 
VH28°5N2>  has  m-  ?■  201—203°  (+211,0).  Strych- 
udine  couples  with  diazotised  snlphanilie  acid  to  form 
azo -compound,  from  which  by  reduction  with 
■t  anno  us  chloride  p  -  a  minostrychnidine,  decomp,  above 
130°,  is  obtained.  This  amine  is  diazotisable  and 
lives  azo-dyes  with  (3-naphthol,  H-acid,  and  J-acid. 
>Sulphobenzeneazomethylslrychninc  is  described. 

Benzoylation  converts  strychnic  acid  into  a  mixed 
mhydride,  m.  p.  215—218°.  C.  Hollies. 

Acid  transformations  of  morphine  alkaloids  ; 
institution  of  thebainone.  C.  Schopf  and  F. 
Borkowsky  (Annalen,  1927,  458,  148 — 174). — 
solutions  of  thebaine  and  of  thebainone  in  concen¬ 
trated  hydrochloric  acid  (cf.  Howard,  A.,  1884,  1201) 


probably  contain  products  of  similar  constitution, 
since  they  have  practically  the  same  absorption 
spectrum.  Thebainone  and  hydroxylamine  give,  in 
addition  to  the  oxime,  an  additive  compound  (also 
+  H20),  m,  p.  173 — 174°.  The  isolation  from  tho 
product  of  hydrogenation  of  thebaine  with  palladium- 
calcium  carbonate  (cf.  this  vol.,  472)  of  dihydroepithe- 
bainoneoxime,  m.  p.  228°,  [a]jj  —115-8°  (the  term  epi- 
beingused  to  denote  stereoisomerism  about  C14),  which 
is  isomeric  but  not  identical  with  dihydrothebainone- 
oxime,  [a],)  +6-6°,  and  with  thebainoloxime,  m,  p, 
217 — 218°,  [ajjf  +104-2°,  renders  tho  presence  of  a 
C15 — C13  linking  in  thebainone  (Gulland  and  Robinson, 
J.C.S.,  1923,  123,  998)  impossible.  The  following 
facts  are  adduced  in  favour  of  formula  (I)  for  the¬ 


bainone  :  (a)  the  absence  of  halochromy  in  acid 
solution  of  hydroxythebainone  (Speyer,  A.,  1923,  i, 
127),  ( b )  the  impossibility  of  hydrogenating  the 
double  linking  in  thebainone,  (c)  the  morphol  de¬ 
gradation  of  thebainonemethine  derivatives  (cf. 
Knorr  and  Pschorr,  A.,  1905,  i,  814,  920,  922),  and 
(d)  the  impossibility  of  displacing  the  double  linking 
in  thebainonemethines  into  the  A13db-position. 
Thus,  thebainonemethine  (II),  m.  p.  170 — 171°  {meth¬ 
iodide,  in.  p.  252°;  oxime,  m.  p.  210 — 211°),  prepared 
from  thebainone  methiodide  and  aqueous  sodium 
hydroxide  is  not  isotnerisod  by  alkali  or  dilute  acids ; 
it  is  resinilied  by  concentrated  acid.  It  is  hydro¬ 
genated  to  dihydrothebainonemethine  ( hydriodide ,  m.  p. 
258 — 259°).  Attempts  to  confirm  formula  (I)  by  the 
preparation  of  stereoisomeric  forms  of  dihydromethyl- 
thcbainolmcthino  were  unsuccessful.  Mothylthe- 
bainonemethine  (III)  is  hydrogenated  in  presence  of 
colloidal  palladium  to  dihydromethyllhebainonemethine 
{methiodide,  m.  p.  154—155°),  which  is  reduced  by 
sodium  amalgam  and  alcohol  to  dihydromelhylthe- 
bainolmethine  (IV),  oily  {methiodide,  in.  p.  115 — 116°; 


methoper chlorate,  m.  p.  227 — 228°,  [a]J5  40-7  or 

—46-6°).  The  same  substance  (IV)  is  obtained  by 
hydrogenating  metlnjlthebainolmethine  ( perchlorate , 
m,  p.  193 — 194°),  which  is  prepared  by  reducing  (III) 
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with  sodium  amalgam  and  water,  or  by  treating 
methylthebainol  methiodide,  m.  p.  260°  (cf.  Hoek,  Diss., 
Munich,  1926),  with  alkali.  (II)  is  reduced  by  sodium 

amalgam  to  thebainolmethine,  m.  p.  173 — 174°,  which 
is  readily  hydrogenated  in  10%  acetic  acid  to  dihydro- 
theba inohn e'thine,  m.  p.  119 — 121°.  Metkylation  of 
this  last  by  Rodionov’s  method  (A.,  1926,  532)  again 
yields  the  base  (IV)  (not  identical  with  dihydromethyl- 
dihydrothebainonemethine ;  Calm,  A.,  1926,  1264), 
identified  as  the  methoperchlorate.  Accordingly, 
thebaine  is  assumed  to  be  transformed  successively, 
on  dissolution  in  cold  concentrated  hydrochloric  acid, 
into  the  compounds  (V),  (VI),  and  (VII),  the  last  being 

/ 


O 


Aci 


OH-NMc 


(VI.) 


io  (!h2CH2 


further  converted  by  heating  into  morphothebaine 
[acid  hydrochloride,  (ClaHiaOaN)2,3HCl,  m.  p.  254 — 
255° ;  cf .  Howard,  loc.  cit .],  and  by  reduction  into 
thebainone.  The  transformations  of  codeinone  into 
morphothebaine  (cf.  Cahn  and  Robinson,  A.,  1926, 
745),  of  morphine  into  opomorphine,  and  of  codeinone 
or  thebaine  into  thebe  nine  are  explained  along  similar 
lines.  The  nomenclature  of  thebaine  and  thebainone 
derivatives  is  discussed.  H.  E.  F.  Notton. 

Microchemical  identification  of  morphine. 
INI.  Wag ena ah  (Pharm.  Weekblad,  1927,  64,  1119 — 
1122). — A  summary  of  the  reactions  suitable  for  the 
microchemical  identification  of  the  alkaloid,  together 
with  complete  references  to  the  literature,  is  given. 
The  most  delicate  arc  those  with  mercuric  bromide 
and  iodide,  which  are  positive  at  concentrations  of 
1  in  10,000.  S.  I.  Levy. 

Organic  arsenic  compounds.  Some  cyanides 
and  dicyanides.  E.  Grisohkievitch-Trochimov- 
ski,  L.  Mateyak,  and  Zablotski  (Bull.  Soc.  chim., 
1927,  [iv],  41,  1323 — 1333). — Silver  cyanide  converts 
phenyldichloroarsine,  a-naphthyldichloroarsine,  and 
10-chloro-5  :  10-dihydrophenarsazine,  in  benzene  or 
toluene,  into  phenyldicyanoarsine,  m.  p.  78-5 — 79-5°, 
a-naphthyldicyanoarsine,  m.  p.  159 — 160°  (decomp.), 
and  lQ-cyano-5  :  1  0-dihydrophena rsazine,  m.  p.  227 — - 
228°  (decomp.),  respectively.  Di-a-naphthylarsenious 
oxide  with  anhydrous  hydrogen  cyanide  in  a  sealed 
tube  at  100°  yields  d i  -  os- naph th ylci/a noarsme,  m.  p. 
191-5 — 192-5°.  Methyldicyanoarsine,  m.  p.  115-5 — 
116-5°,  deconip.  118°,  is  obtained  from  dimethyl- 
oyanoarsine  and  cyanogen  bromide.  The  eyano- 
compounds  are  hydrolysed  to  the  corresponding 
oxides.  H.  Burton. 

Manufacture  of  4-formamido-2-hydroxy- 
phenylarsinic  acid  and  salts.  Etabl.  Poulenc 
Fr:eres  and  E.  Fourneau. — See  B,,  1927,  892, 

10-Chloro-5  : 10-dihydrophenarsazine  and  its 
derivatives.  V.  General  method  of  synthesis 
and  determination  of  constitution.  C.  S.  Gibson 


and  J.  D.  A.  Johnson  (J.C.S.,  1927,  2499 — 2516;  ef. 
Burton  and  Gibson,  this  vol.,  264). — Diphenylamine- 
o-arsinic  acids  are  obtainable  both  from  an  aniline- 
o-arsinic  acid  and  a  bromobenzene,  and  from  an 
o-bromophenylarsinic  acid  and  an  arylamine,  the 
yields  being  dependent  on  the  reactivity  of  the  bromine 
atom,  which  increases  in  the  order  :  bromobenzene, 
o  -  bromophenylarsinic  acid,  o  -  bromonitrobenzene. 
With  the  exception  of  the  iV-methyl  compound,  all 
the  diphcnylamine-o-arsimc  acids  may  be  converted 
into  phenarsazinic  acids  by  boiling  with  concentrated 
hydrochloric  acid,  or  into  10-chloro-5  :  10-dihydro- 
phenarsazines  by  reduction  with  sulphur  dioxide  and 
a  little  iodine  in  presence  of  alcoholic  hydrochloric 
acid,  the  10-chloro-compounds  being  oxidisable  to 
the  phenarsazinic  acids  (from  which  they  may  be  re¬ 
generated  by  reduction).  Ring-closure  by  reduction 
probably  proceeds  by  way  of  the  dichloroarsine,  e.g., 

C«H‘<NR— *C«H*X  CcH4<ni&'CgH4X 

AsCl  AsCl 

C«H*%C1KC‘HiX  ~ v  c6h1<^_/c0h4x  — * 


When  R=Me,  a  small  amount  of  10-chloro-8  :  10- 
dihydrophenarsazine  is  obtained.  When  X— o-  or 
p-N02  and  R=H,  the  decreased  basicity  of  the  nitro¬ 
gen  atom  tends  to  prevent  cyclisation.  The  inter¬ 
mediate  dichloroarsine  (III)  is  isolable  only  in  the 
case  where  X— o-N02.  The  probable  intermediate 
compound  CgH4X-NH-CgH,j-AsO(OH)C1,  in  the  cyclis¬ 
ation  by  hydrochloric  acid,  appears  transiently  as  an 
oil  in  most  cases,  but  is  not  isolable.  These  reactions 
are  also  extended  to  the  synthesis  of  benzophenars- 
azines  (I)  and  hsobenzophenarsazines  (II). 


o -Bromophenylarsinic  acid  (prepared  by  an  im¬ 
proved  method)  and  bromobenzene  condense  with 
aniline  and  with  o-aminophenylarsinic  acid,  respect¬ 
ively,  to  give  diph enylamine -2-ars in ic  acid,  m.  p.  166° 
(slight  decomp.),  from  which  phenarsazinic  acid 
hydrochloride,  m.  p.  203 — 205°  (decomp.),  and  10- 
chloro-5 :  10-dihydrophenarsine,  m.  p.  191°,  are 
obtained.  4  -  Methyldiphenylamine  -  2'  -  arsinic  acid, 
m.  p.  160 — 165°  (decomp.),  prepared  from  p-toluidine 
or  p-bromotoluene,  behaves  similarly;  2 -methyl- 
phenarsazinic  acid  hydrobrotnide,  m.  p.  208 — 210° 
(decomp.),  and  10-bromo-2-methyl-5  :  10 -dihydrophen- 
arsazine,  m.  p.  ISO0  (decomp.),  are  described.  2- 
Methyldiphenylamine-2’ -arsinic  acid,  m.  p.  130 — 140°, 
prepared  from  o-toluidine,  gives  4 -tnethylphenars- 
azinic  acid,  m.  p.  309 — 310°  [ hydrochloride ,  m.  p.  199° 
(decomp.)],  and  IQ-chloro-  [m.  p.  191°  (decomp.)]  and 
IQ-bromo-  [m.  p.  190°  (slight  decomp.)]  -4 -methyl- 
5  : 10 -dihydrophenarsazines.  N- Methyldiphenylamine - 
2-arsinic  acid,  m.  p.  182 — 184°  (decomp.),  obtained 
from  methylaniline,  is  not  eyclised  by  hydrochloric 
acid,  but  by  the  reduction  method  yields  a  small 
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amount  of  impure  10  -  chloro  -  5  :  10  -  dihydrophen- 
arsazine. 

a-Naphthylamine  condenses  with  o-bromophenyl- 
arsinie  acid  to  form  2-a-naphthrjlammophenylarsinic 
acid,  m.  p.  165°,  which  is  converted  into  7 -chloro- 
7  :  12-dihydroisobenzophenarsazine  (as  II),  m.  p.  219°, 
and  7  :  12-isobenzophenarsazinic  acid  [hydrochloride, 
m.  p.  232°  (decomp.)].  P-Naphthylamine  similarly 
gives  2-$-naphthylaminophenyiurshiic  acid,  m.  p.  181°, 
12-chloro-7  :  12-dihydrobenzophenarsazine  (as  I),  the 
12-6romo-compound,  m.  p.  251 — -252°  (decomp.),  and 
7  :  12-benzophenarsazinic  acid,  m.  p.  above  325° 
[ hydrochloride ,  m.  p.  234°  (decomp.) ;  sodium,  am¬ 
monium,  barium,  silver,  mercuric,  ferric,  copper, 
coba.U,  and  calcium  salts  described.] 

The  constitutions  of  several  nitro-  and  amino- 
derivatives  are  confirmed  by  synthesis.  2 -Nitro- 
diphenylamine-2' -arsinic  acid,  m.  p.  238 — 240°  (de¬ 
comp.),  prepared  from  o-bromonitrobenzene  or  from 
o-nitroaniline,  gives  10-ehloro-4-nitro-5  :  10-dihydro- 
phenarsazine,  m.  p.  165°  (Wieland  and  Rheinheimer, 
A.,  1921,  i,  371);  4-aminophenarsazinic  acid  is  un¬ 
affected  by  nitrous  acid  at  5°.  2-Nilrodiphenylamine- 
2' -arsinic  acid,  m.  p.  202°,  from  m-bromonitrobenzene, 
gives  a  single  product  of  cyclisation,  10-c/doro-3(or 
less  probably  l)-nitro-5  :  10-dihydrophenarsazine,  m.  p‘. 
258 — 259°  (decomp.),  which  is  oxidised  to  3(or  1)- 
nitrophenarsazinic  acid,  not  melted  at  320°  ( sodium 
salt  described) ;  10-6romo-3(or  l) -nitro -o  :  10 -dihydro- 
phenarsazine  melts  at  234°  (decomp.).  From  4,-nitro- 
diphenylamine-2' -arsinic  acid,  m.  p.  223°  (decomp.), 
prepared  from  p-bromonitrobenzene,  10 -chloro-2- 
nitro-!)  :  IQ-dihydrophenarsazine,  m.  p.  276 — 278°  (de¬ 
comp.),  is  obtained,  identical  with  the  product  of 
reduction  of  nitrated  phenarsazinic  acid  (Burton  and 
Gibson,  A.,  1926,  1162;  Wieland  and  Rheinheimer, 
loc.  cit.)  in  presence  of  hydrochloric  acid ;  nitration  of 
phenarsazinic  acid  therefore  gives,  as  the  more  easily 
isolable  product,  the  2-nitro-compound, 

C.  Hollins. 

Germanium.  XVIII.  Further  organic  com¬ 
pounds  of  germanium.  W.  R.  Orxdorfe,  D.  L. 
Tabern,  and  L.  M.  Dennis  (J.  Amer.  Chem.  Soc., 
1927,  49,  2512— 2516 ;  cf.  A.,  1926,  924).— Conversion 
of  germanium  tetraphenyl  by  bromine  into  triphenyl- 
germanium  bromide  (m.  p.  134°)  takes  place  more 
readily  in  ethylene  dibromide  than  in  carbon  tetra¬ 
chloride  solution  (cf.  Kraus  and  Foster,  this  vol.,  268). 
Triphenylgermanium  chloride,  m.  p.  117 — 118°,  is 
obtained  from  triphenylgermanium  oxide  and  hydro¬ 
gen  chloride  in  light  petroleum,  from  the  oxide  and 
concentrated  hydrochloric  acid  in  boiling  alcohol,  or 
from  a  solution  of  triphenylgermanium  bromide  and 
hydrogen  chloride.  Diphenylgermanium  dibromide 
could  not  be  obtained  by  direct  action  of  bromine  on 
germanium  tetraphenyl;  direct  hydrolysis  of  the 
reaction  mixture  yielded  two  substances,  m.  p.  147° 
and  210°,  respectively,  probably  complex  dehydration 
products  of  diphenylgermanic  acid  (cf.  Morgan  and 
Drew,  A.,  1925,  i,  1197).  Triphenyl-p-lolylgermane, 
m,  p.  123 — 124°,  is  obtained  from  triphenylgermanium 
bromide  and  excess  of  magnesium  p-tolyl  bromide. 

7  riph e nylan isylgerma ?! e,  m.  p.  158 — 159°,  and  .  tri- 
phenylethylgermane,  m.  p.  75 — 76°,  are  obtained 
analogously.  Treatment  of  triphenylgermanium 


bromide  and  p- bro  mod  i  me  thy  lanil  i  ne  with  sodium  in 
boiiing  xylene  affords  triphenyldimethijlanilinogermane, 
m.  p.  140 — 141°  [ hydrochloride ,  ni.  p.  105 — 110° 
(decomp.)].  Germanium  tetrabenzyl,  m.  p.  107 — 108°, 
obtained  from  magnesium  benzyl  chloride  and  ger¬ 
manium  tetrachloride  in  ether-xylene,  affords  a 
tetrasulphonic  acid  ( barium  salt)  when  treated  with 
25%  oleum  at  below  35°.  Treatment  of  mercury 
diphenyl  with  germanium  tetrachloride  in  xylene  at 
140°  for  2  days,  with  subsequent  hydrolysis,  affords 
phenylgermanic  acid  anhydride  (GePhO)aO  (cf.  Morgan 
and  Drew,  loc.  cit).  p-Tolylgermanic  acid  anhydride 
and  benzylgermanic  acid  anhydride  are  obtained 
analogously,  whilst  dimethylaminophenylgermanic  acid 
anhydride  is  obtained  similarly  from  dimethylaniline 
and  germanium  tetrachloride  at  100 — 110°.  None  of 
the  above  anhydrides  has  a  definite  m .  p.  Germanium 
tetra-n-butyl,  b.  p.  178 — 180°/733  mm.,  was  pre¬ 
pared.  F.  G.  Willson. 

Phosphorylation  of  proteins.  C.  Rimington 
(Compt.  rend.  Lab.  Carlsberg,  1927,  17,  No.  2, 

1 — 13). — Phosphorylation  of  proteins  is  readily  effected 
by  the  slow  addition  of  an  ice-cold  solution  of  phos¬ 
phorus  oxychloride  in  carbon  tetrachloride  to  a 
rapidly  stirred  solution  of  the  protein  in  the  requisite 
quantity  of  dilute  alkali,  the  reaction  mixture  being 
kept  just  alkaline  by  addition  of  4iV-sodium  hydroxide 
and  at  a  temperature  below  5°.  Caseinogen,  serum- 
globulin,  and  dephosphorised  casein  (Rimington  and 
Kay,  A.,  1926,  970)  have  been  treated  in  this  manner 
and  the  action  of  acid,  alkaline,  and  enzyme  hydrolys¬ 
ing  agents  on  the  products  has  been  investigated. 
Phosphorisedcaseinogencontains  l-77%of  phosphorus, 
the  ratio  P/N  being  0-130,  whilst  for  rephosphorised 
caseinogen  the  corresponding  values  are  1-75%  and 
0-124,  respectively.  Both  products  are  coagulated  by 
rennin.  Phosphorised  globulin  contains  0-71%  of 
phosphorus,  the  P/N  ratio  being  0-051.  Under  the 
action  of  pepsin  and  0-25/V -hydrochloric  acid  the 
phosphorised  proteins  slowly  lose  phosphorus  as 
phosphoric  acid,  hut  0-25iV-sodium  hydroxide  at  37° 
liberates  the  whole  of  the  phosphorus  in  24  hrs. 
Trypsin  causes  a  rapid  separation  of  the  whole  of  the 
phosphorus  of  phosphorised  globulin  in  the  form  of  an 
organic,  acid-soluble  substance,  but  liberates  phos¬ 
phoric  acid  from  this  compound  only  extremely  slowly. 
Bone  phosphatase,  which  liberates  no  phosphoric  acid 
from  the  original  phosphorised  protein,  rapidly 
liberates  the  whole  of  the  phosphorus  from  this 
organic  compound  as  phosphoric  acid.  The  nature  of 
the  linking  involved  in  proteins  containing  phosphorus 
is  discussed,  the  author  being  of  the  opinion  that  a 
phosphoric  ester  of  a  hydroxyl  group  is  formed. 

J,  W.  Baker. 

Phosphorus  of  caseinogen.  I.  Isolation  of  a 
phosphorus-containing  peptone  from  tryptic 
digests  of  caseinogen.  II.  Constitution  of 
phosphopeptone.  C.  Rimington  (Biochem.  J., 
1927,  21,  1179 — 1186, 1187 — 1193 ;  cf.  Rimington  and 
Kay,  A.,  1926, 970 ;  Rimington,  this  vol.,  272,  581). — 

I.  A  peptone,  C,7H620MN9P3,  named  phosphopeptone, 
was  isolated  from  tryptic  digests  of  caseinogen  in  a 
yield  corresponding  with  50%  of  the  organic  phos¬ 
phorus  of  the  digest.  The  filtrate  from  a  38  hr.  digest 
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was  precipitated  with  lead  acetate  and  ammonia. 
The  precipitate  was  then  decomposed  with  hydrogen 
sulphide,  and  after  removing  the  inorganic  phosphorus 
the  peptone  was  precipitated  with  uranium  acetate. 
The  copper  and  barium  salts  each  containing  nine 
equivalents  of  the  metal  and  a  brucine  salt  were 
prepared.  The  free  acid  has  [aJJJ,,  —80-53°  and  gives 
the  biuret  and  ninhydrin  reactions,  but  not  the  usual 
colour  reactions  for  amino-acids.  A  primary  colour 
reaction  is  also  given  with  diazobenzenesulphonic 
acid,  but  there  is  no  secondary  colour  after  reduction. 
The  peptide  linkings  of  phosphopeptone  are  slowly 
attacked  by  trypsin,  which  also  slowly  liberates 
phosphorus  as  phosphoric  acid. 

II.  Phosphopeptone  was  hydrolysed  with  hydro¬ 
chloric  acid  and  the  resulting  amino-acids  were  con¬ 
verted  into  their  calcium  salts.  The  concentrated 
salt  solution  was  then  treated  with  97%  alcohol, 
the  precipitate  dissolved  in  water  and  decomposed 
with  oxalic  acid,  and  converted  into  a  copper  salt 
which  was  found  to  be  that  of  3-hydroxyglutamic  acid. 
From  the  alcoholic  solution  of  the  calcium  salts, 
a-amino  -p  -hydroxy  butyric  acid  and  serine  were  isolated. 
A  hypothetical  structural  formula  which  is  in  agree¬ 
ment  with  the  known  chemical  properties  of  the 
peptone  is  advanced.  Posternak’s  work  (this  vol., 
273,  581)  is  criticised.  S.  S.  Zilva. 

Racemisation.  V.  Action  of  acid  and  alkali 
on  gelatin.  P.  A.  Levene  and  L.  W.  Bass  (J. 
Biol.  Chem.,  1927,  74,  715 — 725).—- The  average 
rotation  of  the  mixture  of  amino-acids  resulting  from 
acid  hydrolysis  of  gelatin  was  a5461  —0-23°  to  — 0-38° 
(4  dm.  tube) ;  after  preliminary  treatment  of  the 
gelatin  for  24  hrs.  at  25°  with  0-1,  1-0,  and  3-0A7-alkali, 
the  corresponding  rotations  were  —0-69°,  — 1-13°,  and 
-0-2°,  respectively.  The  results  indicate  that  race¬ 
misation  (principally  of  the  d-amino-acids)  is  more 
complete  in  the  dilute  alkali,  probably  owing  to  the 
rapidity  of  hydrolysis  in  the  concentrated  alkali.  The 
results  agree  with  those  of  Dakin  (A.,  1913,  i,  208)-. 

C.  R.  Harington. 

Constitution  of  the  diazo-compounds  of  silk 
fibroin.  A.  Morel  and  P.  Sisley  (Bull.  Soc.  chim., 
1927,  [iv],  41,  1217 — 1224). — Fibroin,  after  treatment 
with  nitrous  acid  at  10 — 12°  for  24  hrs.  in  the  absence 
of  light,  becomes  yellow  and  couples  slowly  with 
certain  amines  and  phenols  with  the  production  of 
bright  colours,  which,  whilst  fast  to  washing  and  light, 
are  changed  in  tint  by  acids  and  alkalis.  Many  amines 
and  phenols  will  not  couple  with  the  diazotised 
fibroin.  The  general  properties  of  the  colours  are 
analogous  to  those  of  the  azo-dyes,  and  it  is  suggested 
that  the  nitrous  acid  reacts  with  the  tyrosine  of  the 
fibroin  (Abderhalden,  A.,  1905,  i,  75;  1922,  i,  784)  to 
produce  an  o-quinone-oxime  which  is  reduced  by 
further  nitrous  acid  to  form  a  diazonium  nitrate.  This 
view  is  supported  (i)  by  the  production  of  similar 
colours  from  tyrosine  and  (ii)  by  the  preparation 
of  phenolazo-(3-naphthol  from  phenol,  nitrous  acid, 
and  P-naphthol.  According  to  this  view  diazotised 
fibroin,  after  reduction  with  stannous  chloride,  con¬ 
tains  a  free  amino-group  w'hich  accounts  for  its  rapid 
diazotisation  in  contrast  to  the  slow  diazotisation  of 
fibroin.  G.  A.  C.  Gough. 


Hydrolysis  of  silk  by  25%  formic  acid.  N.  D. 
Zelinski  and  K.  P.  Lavrovski  (J.  Russ.  Phys.  Chem. 
Soc.,  1927,  59,  423 — 426). — The  action  of  25%  formio 
acid  on  silk  fibre,  freed  from  gum,  at  180°/10  atm.  was 
investigated,  to  determine  whether  hydrolysis  was 
complete,  or  whether,  as  in  the  action  of  10%  acid 
on  proteins,  very  stable  condensation  products  of  the 
amino-acid  were  formed. 

On  treatment  for  3  hrs.,  a  10%  yield  of  tyrosine  was 
obtained.  Ho  basic  products  of  reduction,  such  as 
piperazine,  but  only  small  quantities  of  ammonia  and 
methylamine,  were  obtained  from  the  decomposition 
of  the  amino-acids.  The  solid  separated  from  the 
aqueous  solution  on  esterification  in  the  presence  of 
hydrochloric  acid  gave  glycine  ester  hydrochloride, 
whilst  from  the  mother-liquor,  on  f  urther  esterification, 
alanine  ester,  b.  p.  49 — 50°,  was  obtained.  Formic 
acid  (25%)  under  similar  conditions  also  hydrolysed 
pure  glycine  anhydride  and  so  behaved  like  4 — 5% 
solutions  of  mineral  acids,  M.  Zvegintzov. 

Osmometric  method  of  determining  the  mol. 
wt.  of  proteins.  G.  Adair  (J.  Amer.  Chem.  Soc., 
1927,  49,  2524 — 2525). — A  reply  to  Svcdberg  and 
Nichols  (this  vol.,  99),  and  a  summary  of  arguments 
in  support  of  results  obtained  by  the  osmometric 
method  of  determining  mol.  wt.  of  proteins  (cf.  Adair, 
A.,  1926,  21 ;  1925,  ii,  965).  The  provisional  estimate 
of  the  average  mass  of  the  protein  particles  in  serum 
is  raised  from  80,000  to  100,000.  F.  G.  Willson. 

Effect  of  radium  radiation  on  pseudoglobulin. 
A.  Fernait  (Biochem.  Z.,  1927,  189,  172—174).— 
Pseudoglobulin  on  irradiation  with  radium  is  de¬ 
natured  as  with  serum-  and  egg-albumin  (cf.  A.,  1926, 
367),  the  coagulation  temperature  being  first  de¬ 
creased  and  the  globulin  finally  separating  as  a 
powder.  The  time  of  irradiation  necessary  for  the 
commencement  of  precipitation  is  influenced  both  by 
the  presence  of  salts  and  by  the  concentration  of  the 
solution,  but  pseudoglobulin  solutions  obtained  by 
ordinary  dialysis  behaved  similarly  to  those  which 
were  made  completely  salt-free  by  electrodialysis. 

P.  W.  Clutterbuck. 

Combination  between  acid  dyes  and  proteins. 
R.  A.  Gortner  (J.  Biol.  Chem.,  1927,  74, 409—413).— 
A  discussion  of  the  results  of  Chapman,  Greenberg, 
and  Schmidt  (this  vol.,  686).  0.  R.  Harington. 

Sulphur  in  proteins.  III.  Derivatives  of  1- 
and  i-cystine.  E.  Abderhalden  (J.  Biol.  Chem., 
1927,75, 195—197).  R.  A.  Gortner  (ibid,.,  199—200). 
— Polemical  (ef.  Gortner  and  Hoffman,  this  vol.,  581 ; 
Abderhalden,  A.,  1903,  ii,  564). 

-•  C.  R.  Harington. 

Halogenated  proteins.  VIII.  Chlorogluten. 
A.  J.  J.  Vandevelde  (Rec.  trav.  chim.,  1927,  46, 
590—593;  cf.  A.,  1925,  i,  92;  this  vol.,  474).— A 
solution  of  chlorine  in  carbon  tetrachloride  converts 
gluten  into  chlorogluten  (N  10-6;  Cl  23-2%)>  partly 
soluble  in  water  and  apparently  a  mixture ;  it  is  more 
resistant  to  reagents  than  other  chlorinated  proteins. 

E.  W.  Wignall. 

Micro-method  for  the  determination  of 
“hydrogen  number.”  S.  Ogawa  (Sci.  Rep. 
Tohoku  Imp.  Univ.,  1927,  16,  671— 676).— Precise 
details  of  apparatus  and  experimental  technique  are 
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given  of  a  modification  of  Fokin’s  method  (B.,  1908, 
878)  of  determining  “  hydrogen  number  ”  as  a  measure 
of  unsaturation;  it  is  possible  to  test  6 — 20  mg., 
depending  on  the  degree  of  unsaturation,  of  various 
fatty  materials.  E.  Holmes. 

Volumetric  determination  of  alkoxy-groups. 
E.  P.  Eaton  and  E.  S.  West  (J.  Biol.  Chem,,  1927, 75, 
283 — 288). — The  compound  is  boiled  with  hydriodic 
acid  and  the  alkyl  iodide  absorbed  in  pyridine  at  80° ; 
the  pyridinium  alkyl  iodide  is  treated  with  excess  of 
sulphuric  acid  and  potassium  iodate  and  the  liberated 
iodine  distilled  into  potassium  iodide  and  titrated. 
The  method  is  applicable  to  methoxyl  and  ethoxyl 
groups  and  to  compounds  containing  sulphur. 

C.  R.  Harington. 

Copper  number  for  dextrose.  C.  A.  Amick 
(J.  Physical  Chem.,  1927,  31,  1441 — 1477). — The  use 
of  alkaline  copper  solutions  is  invalidated  by  the  facts 
that  the  amount  of  oxidation  depends  on  the  alkalinity 
and  concordant  results  differing  greatly  from  series 
to  series  can  be  obtained  according  to  conditions. 
Further,  solutions  made  alkaline  by  carbonates  give 
higher  copper  numbers  than  those  made  alkaline 
by  alkali  hydroxide.  The  volumetric  method  of 
Bertrand  (A..  1907,  ii,  136)  is  inaccurate  because  of 
adsorption  of  Fehling’s  solution  by  the  asbestos  mat 
or  filter-paper  used.  The  adsorbed  material  cannot 
be  removed  by  washing  but  dissolves  in  the  acidified 
iron  alum  solution  used.  Further,  ferric  salts  catalyse 
the  oxidation  of  the  adsorbed  tartrates  by  theperman- 

fanate.  Iron  salts,  however,  can  be  used  when  sodium 
uoride  is  added  to  remove  the  excess  of  ferric  iron 
by  forming  a  complex,  Na^FeFg,  which  is  unstable  in 
solutions  of  2-5%  acidity.  Iron  salts  may  also  be 
used  with  sodium  pyrophosphate  if  the  acidity  is  kept 
low.  In  a  new  volumetric  method,  filtration  is 
eliminated,  and  the  cuprous  oxide  is  oxidised  by  a 
phosphomolybdic  reagent,  the  blue  colour  which  is 
formed  being  discharged  in  the  cold,  by  titration  with 
permanganate.  The  reducing  action  of  sugar  is  not 
due  to  carboxyl  formation  from  the  carbonyl  group,  as 
generally  supposed.  The  results  support  the  views  of 
Nef  for  the  formation,  with  subsequent  fission,  of 
enediols  by  the  reducing  sugars  in  alkaline  solution. 

L.  S.  Theobald. 


Microchemical  reactions  for  citric  acid.  M. 
Wagenaar  (Pharm.  Weekblad,  1927,  64,  1135— 
1138).— The  formation  of  the  anhydride  and  of  the 
various  salts  does  not  afford  satisfactory  tests.  Oxid¬ 
ation  to  acetone  and  conversion  of  this  into  iodoform 
can  be  effected,  but  malic  and  lactic  acids  give  this 
compound  also  under  the  conditions  employed. 
Oxidation  in  presence  of  hydrobromic  acid  yields 
pentabromoacctone,  which  can  be  brought  to  char¬ 
acteristic  crystallisation  by  addition  of  ether;  the 
corresponding  iodine  compound  crystallises  more 
readily,  and  is  more  suitable  for  the  test.  The  re¬ 
action  is  not  given  by  tartaric,  succinic,  lactic,  malic, 
or  oxalic  acids.  S.  I.  Levy. 

Characteristic  colour  reactions  for  lactic  acid, 
methylglyoxal,  and  carbohydrates  withcarbazole 
and  sulphuric  acid.  Z,  Discke  (Biochem.  Z.,  1927, 
189,  77 — 80). — The  method  of  carrying  out  the 
carbazole  reaction  is  described  and  tables  indicate  the 
colours  obtained  with  a  large  number  of  aldehydes, 
ketones,  hydroxy-  and  amino-acids,  etc. 

P.  W.  Clutterbuck. 

Colorimetric  determination  of  o-dihydroxy- 
derivatives  of  benzene.  H.  Schmaleuss,  K. 
Spitzer,  and  H.  Brandes  (Biochem.  Z.,  1927,  189, 
226 — 228). — A  method  is  described  for  the  colori¬ 
metric  determination  of  dihydroxybenzeno  deriv¬ 
atives,  based  on  the  colour  obtained  with  ferric 
chloride,  and  applied  to  solutions  of  pyrocatechol, 
protocatechuic  acid,  protocatechualdehyde,  adren¬ 
aline,  and  l- 3  : 4-dihydroxyphenylalanine.  The  limits 
of  the  method  are  from  1-12  xlO-5  to  7xl0"7JI  solu¬ 
tions  and  the  error  is  4- 3%.  P.  W.  Clutterbuck, 

Evaluation  of  ethyleosin.  W.  C.  Holmes  and 

J.  T.  Scanlan  (Stain  Tech.,  1927,  2,  101- . 103). — 

Methods  for  the  determination  of  eosiu  and  ethyl- 
eosin  in  samples  of  the  latter  are  described.  The 
great  difference  in  solubility  of  the  two  dyes  in  water 
makes  this  possible;  at  26°  100  c.c.  of  water  dissolve 
44-2  g.  of  eosin  and  only  0-0312  g.  of  ethyleosin. 

H.  W.  Dudley. 

Extinction  coefficients  of  dyes.  E.  W.  French 
(Stain  Tech.,  1927,  2,  124 — 125). — The  extinction 
coefficients  of  seven  acid  and  nine  basic  dyes  are 
tabulated.  H.  W.  Dudley. 


Biochemistry. 


Colloidal  properties  of  the  surface  of  the  living 
cell.  J.  F.  McClendon  (Fourth  Colloid  Symposium 
Monograph,  1926,  224 — 233). — Experiments  on  the 
conductivity  of  the  corpuscle-interior  of  laked  blood 
support  the  selective  semipermeability  of  the  colloidal 
cell  surface.  Chemical  Abstracts. 

Effect  of  certain  dyes  on  blood  in  vitro.  H. 
Wales,  J.  C.  Munch,  and  E.  W.  Schwartze  (J. 
Pharm.  Exp.  Ther.,  1927,  31,  473— 479).— The 
extinction  coefficients  of  solutions  of  the  following 
dyes  in  diluted  blood  have  been  determined  in  the 
range  of  the  visible  spectrum  :  guinea-green-B., 
light-green-S.F.  yellowish,  fast-green-F.C.F.,  indigo- 
tin,  erythrosin,  amaranth,  poneeau-3R,  orangc-I, 
4  L 


orange-II,  naphthol-yeliow-S.,  and  tartrazine.  Im¬ 
mediate  readings  show  no  diminution  in  intensity  of 

the  oxyhemoglobin  bands;  on  keeping,  ho-wever,  a 

diminution  takes  place  and  the  band  of  reduced 
haemoglobin  appears  (5450  A.).  Since  in  no  ease  was 
a  band  at  4950  A.  detected  it  is  concluded  that  no 

methcemoglobin  was  formed.  E.  A.  Lunt. 

Specific  refraction  of  whole  [plasma-]protein. 
K.  Recknagel  (Arch.  exp.  Path.  Pharm.,  1927,  125, 
257 — 268). — The  specific  refractive  index  of  the  total 
plasma-protein  shows  marked  variation  even  in  one 
individual  and  is  related  to  the  specific  viscosity, 
both  values  being  dependent  on  the  colloidal  condition 
of  the  protein.  W.  O.  Kebmack, 
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Quantitative  micro -method  for  the  fraction¬ 
ation  of  serum-proteins  by  electrodialysis.  A. 
T6th  (Biochem.  Z.,  1927, 189,  270 — 293). — By  using  a 
centrifugable  membrane  for  electrodialysis,  the  serum  - 
protein  can  bo  separated  immediately  by  centrifuging. 
The  loss  of  protein  during  dialysis  is  usually  less  than 
1%  and  never  more  than  2%.  The  changes  of 
reaction,  the  separation  of  salts,  and  the  formation  of 
precipitate  during  electrodialysis  were  followed  in 
parallel  experiments,  in  one  case  with  a  combination 
of  a  chromed  gelatin  and  collodion  and  in  the  other  of 
a  pair  of  collodion  membranes.  With  the  former 
pair,  the  reaction  passed  from  that  of  the  diluted 
scrum  to  that  of  the  isoelectric  point  of  globulin, 
whilst  with  the  latter  pair  the  reaction  was  acid  and 
then  drew  near  to  the  isoelectric  point  of  globulin.  The 
decrease  in  electrolytes  shows  initially  a  rather  steep 
and  uniform  fall,  then  a  period  of  no  further  decrease, 
and  finally  a  considerable  decrease.  The  conduc¬ 
tivity  curve  follows  the  same  course  with  both  pairs 
of  membranes  but  the  removal  of  electrolytes  is 
quicker  with  the  chromed  gelatin-collodion  pair. 
The  precipitation  curve  is  also  of  the  same  typo  for 
the  chromed  gelatin-collodion  pair  and  reaches  its 
maximum  after  40  min.,  whereas  with  the  pair  of 
collodion  membranes  it  remains  steady  where  the 
conductivity  curve  shows  its  maximum,  the  high 
point  being  attained  after  50  min.  The  course  of 
olectrodialysis  is  divided  into  three  phases.  In  the 
first  those  electrolytes  not  combined  or  loosely 
combined  with  protein  are  removed  and  about  50% 
of  the  precipitation  occurs,  whilst  in  the  second 
phase  those  crystalloids  bound  to  the  protein  are 
removed,  and  in  the  third  phase  the  conductivity 
again  falls.  The  effect  of  age  on  the  chromed  gelatin 
membranes  in  respect  to  its  nitrogen  permeability  is 
investigated  with  human  sera.  The  pair  of  collodion 
membranes  is  recommended  for  quantitative  investig¬ 
ation  because  of  their  easier  preparation  and  their 
greater  trustworthiness.  P.  W.  Clutterbuck. 

Preparation  of  serum-globulin  and  its  defin¬ 
ability.  L.  Reiner  (Magyar  Orvosi  Arch.,  1927, 
28,  288 — 303). — Serum-euglobulin  is  not  an  additive 
product  of  protein  and  lipin.  Globulin,  which  has  a 
broad  isoelectric  zone,  is  not  a  homogeneous  sub¬ 
stance.  Proteins  with  different  isoelectric  points 
cannot  be  isolated  from  so-called  euglobulin. 

Chemical  Abstracts. 

Normal  bilirubin  content  of  human  sera.  R. 
Srv6  {Biochem.  Z.,  1927, 189, 159 — 101). — The  normal 

bilirubin  content  of  serum  is  0-S0 — 1-10  mg.  %  and 
values  above  1-20  mg.  %  are  regarded  as  pathological. 
The  occurrence  of  a  low  bilirubin  content  in  certain 

diseases  could  not  be  confirmed. 

P.  W.  Clutterbttck. 

Existence  of  lactacidogen  in  blood.  (Mme.)  A. 
Roche  and  J.  Roche  (Compt.  rend.,  1927,  185, 
873 — 875). — Determinations  of  the  lactic  acid-phos¬ 
phorus  ratio  for  defibrinated  dog’s  blood,  diluted  with 
twice  its  volume  of  sterile  distilled  water  and  main¬ 
tained  at  3S — 40°,  indicate  the  presence  of  a  hexose- 
diphosphoric  acid.  The  lactacidogen  probably  under¬ 
goes  degradation  by  a  phosphatase  analogous  to  that 
found  in  musclo  juices.  J.  Grant. 


Reducing  non-sugars  and  true  sugar  in  human 
blood.  M.  Somogyi  (J.  Biol.  Chem.,  1927,  75,  33— 
43). — Fermentative  removal  of  dextrose  from  blood 
is  complete  if,  in  the  preparation  for  the  precipit¬ 
ation  of  proteins  by  tungstic  acid,  the  blood  be 
diluted  with  a  10%  aqueous  suspension  of  washed 
yeast.  The  non-dextrose  reducing  substances  of 
human  blood  amount  almost  constantly  to  27  mg. 
per  100  c.c.  (expressed  as  dextrose),  whatever  may 
be  the  total  concentration  of  sugar,  but  are  increased 
in  amount  in  cases  of  nitrogen  retention;  they  are 
unequally  distributed  between  the  red  blood-cor¬ 
puscles  and  the  plasma,  amounting  to  47  mg.  %  in  the 
former  and  10  mg.  %  in  the  latter ;  part  of  the  non¬ 
dextrose  reducing  power  is  due  to  ergothioneine. 

C.  R.  Harington. 

Preservation  of  blood  for  chemical  analysis. 

F.  F.  Schwentker  (Arch.  Path.  Lab.  Med.,  1927,  3, 
410 — 413). — If  the  Lewis-Benedict  method  is  em¬ 
ployed,  -variably  high  results  are  obtained  when 
sodium  fluoride  and  thymol  are  used  as  preservatives. 

Chemical  Abstracts. 

Concentration  of  urea  in  normal  [human] 
blood.  E.  M.  MacKay  and  L.  L.  MacKay  (J.  Clin. 
Invest.,  1927,  4,  295 — 306).— The  blood-urea  varies 
between  11-0  and  48-0  mg.  per  100  c.c.,  being  higher 
in  males  than  in  females;  there  is  a  diurnal  fluctu¬ 
ation.  Chemical  Abstracts. 

Micro-determination  of  blood-sugar.  Blood- 
sugars  of  insects.  R.  Blumenthal  (Science,  1927, 
65,  617 — 619). — The  method  of  Folin  and  Wu  is 
applied  to  the  manipulation  of  0-03  c.c.  of  material. 
The  following  average  and  extreme  values  for  the 
blood-sugar  (mg.  per  100  c.c.)  were  obtained  :  liomelea 
microptera  (nymph)  41-7,  34-2 — 49-4;  Mekmoplus 
femur  rubrum  35-3,  30-6 — 41-9;  Mdanoplu-s  diffentialis 
36-5,  31-0 — 45-9;  Ghorlophaga  viridifasciata  34-0; 
Encoplolophus  sordidus  36-4 ;  Popellia  japonica  (larva) 
63-0,  56-3 — 69-2.  A.  A.  Eldridge. 

Action  of  powdered  metals  on  blood-catalase. 

G.  Lio  (Arch.  Farm,  sperim.,  1927,  43,  218 — 224). — 

Finely-divided  silver,  nickel,  copper,  and  cobalt  have 
no  action  on  hydrogen  peroxide  solution  but  gradually 
weaken  and  ultimately  abolish  the  activity  of  blood- 
catalase.  Powdered  quartz  is  without  influence  in 
this  direction.  T.  H.  Pope. 

Determination  of  calcium  in  whole  blood. 
W.  R.  Caven  and  A.  Cantarow  (J.  Lab.  Clin.  Med., 

1926,  12,  76 — 77). — The  calcium  is  determined 

volumetrically  as  oxalate,  the  blood  being  hasmolysed 
by  distilled  water.  Chemical  Abstracts. 

Electrometric  determination  of  iron  in,  blood. 
J.  F.  King  and  F.  H.  Howard  (J.  Biol.  Chem.,  1927, 
75,  27—32). — Blood  was  incinerated  with  sulphuric 
and  perchloric  acids  and  the  solution  of  the  residue 
titrated  elcetrometrically  with  titanous  sulphate 
against  a  standard  solution  of  ferric  sulphate  by  the 
method  of  King  and  Washburne  (this  vol.,  24);  with 
5  c.c.  of  blood  the  error  of  the  method  is  0-2%. 

C.  R.  Harington. 

Manganese  content  of  plants  and  animals. 
C.  W.  Lindow  and  W.  H.  Peterson  (J.  Biol.  Chem., 

1927,  75,  169 — 175). — Figures  are  given  for  the 
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manganese  content  of  numerous  food  materials  of 
plant  and  animal  origin.  C.  R.  Haring  ton. 

Constituents  of  Laganum  ( echinoidea ).  I. 
M.  Kotake  (Sci.  Papers  Inst.  Phys.  Chem.  Res. 
Tokyo,  1927,  6,  49 — 51). — Cholesterol  is  isolated  from 
the  ethereal  extract  of  the  dry,  powdered  horny 
covering  of  Laganum.  The  ethereal  extract  of  the 
inner  portion  after  hydrolysis  yields  more  cholesterol 
and  an  unsaturated  fatty  acid  which  on  reduction 
(without  purification)  with  palladium-black  and 
hydrogen  in  alcohol  yields  dihydrolaganic  acid, 
C2oH4o02,  m.  p.  68-5 — 70°  {amide,  m.  p.  104 — 105°), 
which  is  not  identical  with  either  stearic  or  arachic 
acids  and  probably  contains  a  branched  carbon  chain. 

J.  W.  Baker. 

Nitrogenous  extractives  of  ox  liver.  Y. 
Hiwatari  (J.  Biochem.  [Japan],  1927,  7,  161 — 167). 
— An  extract  obtained  from  14  kg.  of  ox  liver  yielded 
uric  acid  5;  guanine  0-7;  adenine  T5;  xanthine 
0-45;  hypoxanthine  0-6;  choline  3  g.,  and  a  small 
quantity  of  carnosine.  Chemical  Abstracts. 

Determination  of  carnosine.  P.  M.  Keen 
(Biochem.  Z.,  1927,  189,  60 — 76). — Carnosine  was 
determined  by  seven  methods  in  the  muscle  of  the  ox, 
horse,  pig,  calf,  and  rabbit.  Horse  muscle  contains 
0-3%  of  carnosine  when  determined  as  the  character¬ 
istic  copper  compound  or  after  hydrolysis  as  histidine 
picrolonate,  the  value  being  practically  constant  for 
tbe  different  samples.  Diazo-colorimetric  and  copper- 
colorimetric  methods  gave  values  which  were  too  high. 
Frozen  meat  contained  much  less  carnosine  than 
fresh  meat.  Smoked  flesh  contains  either  no  carnosine 
or  histidine,  or  else  only  traces,  but  a  substance  is 
present  which  gives  the  diazo-reaction  but  is  not 
precipitated  by  mercuric  sulphate. 

P.  W.  Clutterbuck. 

Colloidal  characteristics  of  muscle  proteins. 
III.  Physico-chemical  constants  for  myogen. 
H.  H.  Weber  (Biochem.  Z.,  1927,  189,  407-^150).— 
Myogen  solutions  purified  by  electrodialysis  contain 
1 — 6%  of  myogen,  only  5 — 10%  of  the  total  nitrogen 
of  such  solutions  being  present  as  other  proteins 
(albumin).  Pure  myogen  has  d  1-35,  and  fresh 
electrodialysates  in  the  absence  of  carbon  dioxide 
have  [<x]D  +31°,  but  this  increases  threefold  by  acid 
ionisation.  Hydrolysis  of  protein  in  very  alkaline 
solution  causes  the  concentration  of  hydroxyl  ions 
obtained  by  electrotitration  to  appear  20%  too  high, 
and  in  very  aeid  solutions  the  concentration  of  hydrogen 
ions  10%  too  low.  The  union  of  myogen  with 
hydrogen  and  hydroxyl  ions  increases  at  a  given  p2a 
(negative  exponent  of  the  hydrogen-ion  activity) 
proportionally  with  the  myogen  concentration.  The 
bound  H'-pd,  curve  (with  1  millimol.  of  myogen 
nitrogen)  may  be  represented  (apart  from  the  iso¬ 
electric  zone)  by  the  dissociation  curve  of  a  univalent 
base  with  a  dissociation  constant  at  iT^=3-5x  10"n 
and  a  total  acid-binding  power  of  115  X 10-3  millimol. 
H’,  the  base  equivalent  being  750.  The  bound 
OH '-plh  curve  (with  1  millimol.  of  myogen  nitrogen) 
is  described  (apart  from  the  isoelectric  zone)  by  the 
addition  of  the  dissociation  curves  of  two  univalent 
acids  with  dissociation  constants  AOl=6-3xl0-9 
and  7vai=10~n  and  a  total  base-binding  power  of 


17 — 89  x  10-3  millimol.  OH'.  The  equivalent  weight 
of  the  substance  first  dissociated  is  5100  and  the  total 
base  equivalent  815  (by  electrotitration)  and  1027 
(by  Willstatter’s  titration).  For  myogen  chloride 
in  pure  hydrogen  chloride  solution,  the  activity, 
measured  by  the  calomel  electrode,  shows  an  increase 
from  0-5  at  pih  1-5  to  0-7  at  3,  whilst  in  hydrogen 
chloride  and  M /30-sodium  chloride  it  is  only  0-4  at 
3.  Tbe  “  non-dissolving  space  ”  (cf.  Polanyi,  A., 
1920,  ii,  604)  for  1  g.  of  acid-ionised  myogen  is  only 
2-7  cm.,  a  figure  much  lower  than  the  volume  of 
myogen  (disperse  phase)  as  calculated  from  viscosity 
measurements  (which  at  pth  1-5  is  12-4  cm.),  and  this 
discrepancy  is  of  importance  in  view  of  Pauli’s 
hydration  theory  of  protein  ions  which  depends  on 
viscosity  measurements.  The  allsaline  ionisation  of 
myogen  at  the  of  resting  muscle  is  as  high  as  the 
acid  ionisation  at  pLh  5-5,  i.e.,  at  a  almost  never 
attained  in  muscle.  Since  myogen  on  account  of  its 
isoelectric  point  at  p.h  6-3  is  the  only  muscle  protein 
which  is  concerned  in  acid-swelling,  the  acid-swelling 
theory  of  contraction  must  be  discarded.  The  total 
muscle  myogen  can  neutralise  only  one  fifth  of  tbe 
lactic  acid  arising  in  muscular  fatigue,  and  since  under 
these  conditions  one  to  two  thirds  of  the  lactic  acid  is 
neutralised  by  protein,  a  protein  of  much  greater 
buffering  power  must  be  present  (cf.  A.,  1925,  i,  995). 

P.  W.  Clutterbuck. 

Lens  protein  and  its  fractions.  A.  C.  Woods 
and  E.  L.  Burky  (J.  Amer.  Med.  Assoc.,  1927,  89, 
102 — 110). — New  methods  of  preparation  yield  a 
larger  ratio  of  a-  to  S-crystallin.  Serologically  pure 
fractional  antigens  were  obtained  by  a  method 
utilising  the  isoelectric  points  of  the  crystalling. 

Chemical  Abstracts. 

Isolation  of  a  substance  with  carcinolytic 
properties  from  the  reticulo-endothelial  system. 
N.  Waterman  and  L.  de  Kbomme  (Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1927  ,  30,  499 — 501). — 
Normal  blood-serum  and  normal  organs  contain  a 
substance  capable  of  dissolving  cancer  cells.  This 
property  disappears  on  the  appearance  of  carcinoma, 
and  it  may  be  increased  or  diminished  by  .X-rays 
according  to  the  length  of  time  of  irradiation.  Ether 
extracts  of  almost  all  organs  possess  a  more  or  less 
lytic  action,  but  the  extracts  of  the  lymphatic  glands, 
spleen,  and  thymus  are  most  active.  The  extraction 
is  made  with  10—15  times  the  volume  of  ether  under 
a  reflux  condenser  for  8  hrs.  The  ether  is -removed 
and  the  aqueous  residue  treated  with  excess  of 
acetone.  The  white  flocculent  precipitate  is  washed 
with  acetone,  dried,  ground  with  96%  alcohol, 
filtered,  and  the  whitish-grey  residue  dried  and 
shaken  with  a  mixture  of  one  part  of  phosphate  buffer, 
•pa  7-7,  with  five  parts  of  physiological  sodium  chloride 
solution,  which  dissolves  the  active  matter.  The 
lytic  power  of  the  product  depends  on  the  pH  of  the 
environment.  An  acid  reaction  counteracts  lysis, 
whilst  an  alkaline  one  promotes  it.  A  lytic  .power  of 
81%  has  so  far  been  obtained.  The  product  contains 
neither  tryptic  nor  lipolytic  enzyme,  and  is  free  from 
protein.  Its  lytic  power  is  affected  by  A -rays. 

M.  S.  Burr. 

Presence  of  acetaldehyde  in  cerebrospinal 
fluid.  P.  Thomas  and  E.  Maftei  (Bull.  Sci. 
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Roumainc,  1927,  10,  10 — 20). — Small  quantities  of 
acetaldehyde  have  been  detected  in  human  cerebro¬ 
spinal  fluid.  Cerebrospinal  fluid  is  shown  to  contain 
neither  decarboxylase  nor  an  alcohol  oxidase  and  so  it 
is  concluded  that  the  acetaldehyde  does  not  originate  in 
the  fluid  itself,  but  in  the  blood.  W.  0.  Kermack. 

Chlorides  of  gastric  contents  in  relation  to 
free  acidity.  S.  Miller  and  F.  B,  Smith  (Lancet, 
1927,  i,  593— 595).— The  mean  curves  of  the  total 
chlorides  in  all  grades  of  gastric  acidity  are  similar 
in  shape,  and  differ  only  in  magnitude.  The  mean 
curves  of  the  inorganic  chlorides  have  the  same 
general  form  and  relation  to  time  of  digestion  as  those 
of  the  total  chlorides,  but  agree  more  closely  in 
magnitude.  In  hyperchlorhydria  the  inorganic 
chlorides  tend  to  remain  low,  or  rise  only  slightly. 

A.  A.  Eldridge. 

Relation  of  pn  to  titratable  acidity  of  milk. 
P.  P.  Shari*  and  T.  J.  McInerney  (J.  Biol.  Chem., 
1927,  75,  177 — 184). — In  fresh  milk  the  pn  varied 
from  6-0  to  7-73  and  the  titratable  acidity  from 
0-05  to  0-5%,  expressed  as  lactic  acid;  a  curve  is 
given  by  means  of  which  the  pK  can  be  deduced  from 
the  titratable  acidity  over  the  range  of  0-1 — 0-5%  of 
the  latter.  The  relation  between  pK  and  titratable 
acidity  in  sour  milk  is  of  a  diSerent  character. 

C.  R.  Harington. 

Determination  of  calcium  in  human  milk. 
C.  S,  Rothwell  (J.  Biol.  Chem.,  1927,  75,  23—26).— 
By  treatment  of  the  material  with  sodium  chloride  to 
make  a  concentration  of  5%  of  the  latter,  the  author’s 
direct  precipitation  method  (A.,  1925,  i,  1350)  becomes 
applicable  to  human  milk.  C.  R.  Harington. 

Chlorides  and  non-protein  nitrogenous  con¬ 
stituents  of  the  sweat,  urine,  and  blood  as 
affected  by  heat  and  work.  G.  A.  Talbert,  E.  E. 
Harris,  J."  R.  Finkle,  and  S.  H.  Silvers  (Amer.  J. 
Physiol.  Proc.,  1926,  76,  185 — 186). — Sweat  con¬ 
tained  3-2 — 6-5  mg.  of  chlorine,  0-338 — 1-625  mg.  of 
nitrogen,  0-05 — 1-12  mg.  of  urea,  and  0-04 — 0-211  mg. 
of  ammonia  per  c.c.  Generally,  the  chlorides  and 
total  nitrogen  vary  directly.  A.  A.  Eldridge. 

Physico-chemical  properties  of  bilirubin  in 
body-fluids.  E.  Fohrai  and  R.  Siv6  (Biochem.  Z., 
1927,  189,  162 — 167). — Bilirubin,  although  readily 
ultrafiltrable,  becomes  completely  unable  to  pass  the 
ultrafilter  in  presence  of  colloids.  Caffeine  destroys 
the  bilirubin-colloid  union.  P.  W.  Clutterbuck. 

Instability  of  bilirubin  and  detection  of  bili¬ 
rubin  in  urine.  R.  Siv6  and  E.  Forrai  (Biochem. 
Z.,  1927,  189,  16S — 171). — Fresh  urine  must  be  used 
for  the  detection  of  bilirubin  on  account  of  the 
instability  of  bilirubin.  Union  with  colloid  (see 
preceding  abstract)  increases  the  stability  of  bilirubin. 

P.  W.  Clutterbuck. 

Relation  of  inorganic  iron  to  nutritional 
anaemia.  H.  S.  Mitchell  and  M.  Vaughn  (J.  Biol. 
Chem,  1927,  75,  123—137;  cf.  A,  1926,  1269).— 
Whilst  not  all  soluble  iron  salts  are  equally  effective 
in  the  relief  of  nutritional  amemia,  it  remains  true 
that  no  insoluble  iron  compound  is  satisfactory  in  this 
respect.  No  relationship  could  be  observed  between 
vitamin-F  and  the  assimilation  of  iron. 

0.  R.  Harington. 


Blood-sugar  curves  in  non-diabetic  subjects. 
W.  G.  Lennox  [with  M.  Bellinger]  (J.  Clin.  Invest, 
1927,  4,  331 — 352). — A  progressive  lowering  of 
successive  curves  follows  the  ingestion  or  injection 
of  dextrose;  hence  a  single  curve  has  little  diagnostic 
significance.  Chemical  Abstracts. 

Utilisation  of  protein,  carbohydrate,  and  fat 
in  hypoglycsemia  in  diabetics  requiring  insulin. 
Dextrose  content  of  blood-plasma  and  cor¬ 
puscles,  and  effect  of  insulin  and  dextrose  on  the 
acid-base  balance  of  the  blood.  R.  B.  Gibson, 
L.  Greer,  and  A.  Barer  (Amer.  J.  Physiol.  Proc, 

1926,  76,  188). — At  high  blood-sugar  levels  the 
metabolism  is  of  the  diabetic  type;  at  hypoglycemic 
levels  the  fat  metabolism  is  augmented.  Blood- 
sugar  levels  are  incidental  to,  and  not  the  cause  of,  the 
metabolic  changes.  Pre-operative  administration  of 
insulin  and  dextrose  produces  a  shift  of  the  acid- 
base  balance  further  to  the  alkaline  side. 

A.  A.  Eldridge. 

Fat  metabolism  in  diabetes.  I.  Blood-lipins 
in  experimental  diabetes.  W.  R.  Bloob,  E.  M. 
Gillette,  and  M.  S.  James  (J.  Biol.  Chem,  1927,  75, 
61— 83).— Experimental  diabetes,  produced  in  dogs 
by  removal  of  the  greater  part  of  the  pancreas, 
resulted,  whatever  the  nature  of  the  diet,  in  an 
increase  in  the  fasting  concentration  of  lipins  in  the 
blood,  and  a  still  greater  increase  in  the  response  of 
the  blood-lipins  to  a  fat  meal.  The  variation  was 
most  marked  in  the  fats  and  least  in  the  lecithin ;  the 
increase  in  cholesterol  was  variable  and  usually  less 
marked  than  that  observed  in  human  diabetics. 

C.  R.  Harington. 

Effect  of  the  administration  of  sodium  (3-hydr- 
oxybutyrate  on  the  glycosuria  of  phloridzin 
diabetes.  N.  Morris  and  S.  Graham  (Lancet,  1927, 
i,  1020 — 1021). — With  dogs  there  was  no  appreciable 
rise  in  the  D  :  N  ratio.  A.  A.  Eldridge. 

Optical  activity  and  reducing  power  of  dextrose 
excreted  by  renal  diabetics.  E.  J.  Magees  and 
R.  B.  Gibson  (J.  Biol.  Chem,  1927,  75,  299 — 304). — 
The  sugar  excreted  by  renal  diabetics  was  of  the  same 
character  in  the  fasting  condition  and  after  ingestion 
of  dextrose,  and  had,  in  all  cases,  the  specific  rotation 
of  ordinary  dextrose.  C.  R.  Harington. 

Epilepsy.  Rational  treatment  by  production 
of  ketosis.  F.  B.  Talbot,  K.  M.  Metcalf,  and  M.  E. 
Moriarty  {Amer.  J.  Dis.  Children,  1927,  33,  218 — 
225). — In  epileptic  children  treated  by  fasting  or  with 
ketogenic  diet  there  is  an  increased  blood-acetone 
concentration,  and  a  marked  excretion  of  acetone 
substances  in  the  breath  and  urine.  The  alkaline 
reserve  is  lowered  and  the  blood-sugar  decreased. 

Chemical  Abstracts. 

Changes  in  plasma-proteins  of  bsematopor- 
phyrin  rabbits.  M.  Komatsu  (J.  Biochem.  [Japan], 

1927,  7,  1 — 17). — The  albumin  /globulin  ratio  in  the 
plasma  of  hsematoporphyrin  rabbits  exposed  to  sun¬ 
light  is  considerably  diminished,  owing  to  an  increase 
in  the  globulin  and  a  diminution  of  the  albumin 
content.  The  rise  in  globulin  content  of  the  plasma 
runs  more  or  less  parallel  to  the  developing  antenna, 
hut  it  is  not  known  whether  the  globulin  owes  its 
origin  to  the  destruction  of  red  blood-cells.  There  is 
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a  notable  increase  in  the  urobilin  content  of  the  urine 
of  the  haematoporphyrin  rabbits. 

Chemical  Abstracts. 

Lsevulose  tolerance  test  for  hepatic  efficiency. 
G.  King  (Lancet,  1927,  i,  385— 388).— Normally, 
the  rise  in  blood-sugar  after  ingestion  of  45  g.  of 
laevulose  is  8  mg.  per  100  c.c. ;  there  is  a  return  to  the 
fasting  level  in  1-5 — 2  hrs.  In  liver  disease  the 
reaction  is  atypical.  A.  A,  Eld  ridge. 


Comparative  sugar  content  of  Mood  and  of 
cerebrospinal  fluid  in  various  conditions.  A. 
Levinson  (Amer,  J.  Dis.  Children,  1925,  30,  774 — 
779).— No  direct  relation  was  observed  in  meningitis. 
Ingestion  or  injection  of  dextrose  usually  raised  the 
cerebrospinal-fluid  value,  which  is  low  in  meningitis. 

Chemical  Abstracts. 

Blood  as  a  physico-chemical  system.  VI. 
Terminal  chronic  nephritis.  L.  J.  Henderson, 
"V .  Bock,  D.  B.  Dill,  L,  M.  Hurxthal,  and  C.  van 
Caulaert  (J.  Biol.  Chem.,  1927,  75,  305—313).— 
A  nomographic  representation  is  given  of  the  con¬ 
dition  of  the  blood  immediately  preceding  death  from 
chronic  nephritis,  the  most  conspicuous  features  being 
reduction  in  the  haemoglobin,  increase  in  acidity,  and  a 
profound  change  in  the  distribution  of  electrolytes 
between  red  blood-corpuscles  and  plasma. 

C.  R.  Harington. 

Chemical  aspects  of  the  toxaemias  of  preg¬ 
nancy.  J.  N.  Gruickshank  (Glasgow  Med.  J., 
1927,  26,  1 — 11).— In  pre-eclamptie  toxaemia  there  is 
no  gross  retention  of  nitrogen.  The  composition  of 
the  blood  and  urine  characteristic  of  the  later  months 
of  normal  pregnancy  is  maintained  in  the  toxaemias. 
The  hydraamia  characteristic  of  late  pregnancy  and 
the  oedema  of  certain  toxsemie  eases  are  not  related 
to  the  blood-  or  urine-chlorides. 

Chemical  Abstracts. 

Changes  in  oxygen  capacity  of  rabbit  haemo¬ 
globin  following  splenectomy.  B.  B.  Stimson 
(J.  Biol.  Chem.,  1927,  75,  95 — 99). — Splenectomy  in 
rabbits  was  followed  by  a  greater  fall  in  oxygen 
capacity  than  in  haemoglobin  content  of  the  blood; 
no  spectroscopic  evidence  of  the  presence  of  methsemo- 
globin  could  be  obtained,  but,  after  treatment 
with  a  reducing  agent,  the  combining  capacity  of  the 
blood  for  carbon  monoxide  was  increased.  The 
presence  is  therefore  assumed  of  some  oxidation 
product  of  haemoglobin  similar  to,  but  not  identical 
with,  methaemoglobin.  C.  R.  Harington. 


Respiratory  metabolism  following  adminis¬ 
tration  of  various  carbohydrates.  H.  J.  Deuel, 

jun.  (J.  Biol.  Chem.,  1927,  75,  367—391). — Ingestion 

of  lsevulose  and  sucrose  leads  to  an  immediate  rise  in 
the  respiratory  quotient ;  the  rise  is  slightly  slower 
with  lactose  and  galactose,  whilst  with  dextrose  and 
maltose  it  is  delayed  for  45  min.,  and  with  starch  for 

1 — 2  hrs.  The  specific  dynamic  effects  of  all  the 
carbohydrates  were  closely  similar  to  one  another, 
and  approximated  to  the  effects  already  observed  in 
dogs.  The  maximum  heat  production  occurred 
usually  about  2  hrs.  after  ingestion  of  the  carbo¬ 
hydrate  and  was  nob  necessarily  coincident  with 


C.  R.  Harington. 


Metabolism  of  dihydroxyacetone  in  normal 
and  diabetic  individuals.  I.  M.  Rabinowttch 
(J.  Biol,  Chem.,  1927,  75,  45 — 60), — Further  evidence 
is  given  in  support  of  the  previous  suggestion  (A., 
1925,  i,  1352;  ef.  also  Kermack  and  others,  A.,  1926, 
861)  that,  in  the  normal  and  diabetic  individual, 
dihydroxyacetone  can  be  oxidised  directly,  and, 
unless  administered  in  largo  excess,  is  not  converted 
into  dextrose.  The  opposite  conclusions  of  Campbell 
and  others  (A.,  1926,  1272)  are  perhaps  accounted  for 
by  technical  errors  in  the  determination  of  dihydroxy¬ 
acetone.  C.  R,  Harington. 

Distribution  and  recovery  of  dextrose  injected 
into  animals.  0.  Folin,  H.  C.  Trimble,  and  L.  H. 
Newman  (J.  Biol.  Chem.,  1927,  75,  203—281).— 
Dextrose  injected  intravenously  into  nephrectomised 

dogs  disappears  very  rapidly  from  the  blood-stream, 
but  cannot  be  accounted  for  after  30  min.  by  the 
increase  in  the  dextrose  content  of  the  muscles  and 
the  glycogen  of  the  liver.  Similar  experiments  with 
guinea-pigs  showed,  however,  that  by  analysis  of  the 
whole  animal  30  min.  after  the  injection  the  whole  of 
the  dextrose  could  be  accounted  for;  it  was  then 
found  that  such  injections  led  at  first  to  rapid  accu¬ 
mulation  of  dextrose  in  the  skin  and  glandular  organs ; 
in  the  course  of  3 — 4  hrs.  the  dextrose  content  of 
these  tissues  and  of  the  blood  had  returned  to  the 
normal,  and  there  could  then  be  detected  the  increase 
in  the  glycogen  of  the  muscles  and  the  liver  as  observed 
by  other  workers  (cf.  Con  and  Cori,  A.,  1926,  1271). 

C.  R.  Harington. 

Behaviour  of  the  glycaemic  curve  in  the  child 
during  a  prolonged  fast.  I  and  II.  I.  G.  Tosi 
(Clin,  pediatr.,  1926,  8,  577—591,  592— 603).— With 
infants  on  a  tea-"  saccharin  ”  diet  the  minimal 
blood-sugar  (0-05 — 0-06%;  normal  0-0(5 — 0-10%)  is 
attained  in  24  hrs.,  with  older  children  in  48  hrs. 
The  decrease  is  followed  by  a  rise  which  is  apparently 
caused  by  the  mobilisation  of  the  glycogen  reserves. 
Addition  of  fat  to  the  diet  does  not  essentially  influence 
the  glycffimie  curve,  but  caseinogen  does  so.  It  is 
concluded  that  sugar  can  be  formed  from  protein, 
but  not  from  fat.  Chemical  Abstracts. 

Sugar  and  cholesterol  in  the  blood-serum  in 
relation  to  fasting.  R.  E.  Shops  (J.  Biol.  Chem., 
1927,  75,  101 — 113).— In  man,  the  pig,  the  cat,  and 
the  guinea-pig,  fasting  causes  a  fall  in  the  sugar  and 
an  increase  in  the  free  cholesterol  and  cholesterol 
esters  of  the  blood ;  on  resumption  of  food  the  reverse 
changes  take  place.  In  the  rabbit,  on  the  other  hand, 
fasting  is  accompanied  by  an  increase  in  the  blood- 
sugar  as  well  as  in  the  cholesterol  of  the  blood.  The 
relationship  between  the  sugar  and  cholesterol  is 
regarded  as  indicating  that  the  latter  plays  a  part  in 
the  metabolism  of  fats.  C.  R.  Harington. 

Effect  of  addition  of  alkali  [to  the  diet]  on 
alimentary  hyperglycmmia  during  starvation. 
G.  Hirsch  (Biochem.  Z.,  1927,  189,  451 — -159). — 
Administration  to  starving  rabbits,  dogs,  and  men  of 
dextrose  on  the  one  hand  and  of  the  same  amount  of 
dextrose  with  alkali  (sodium  hydrogen  carbonate  and 
acetate)  on  the  other  showed  that  with  alkali  the 
specific  dynamic  action  was  decreased  and  the 
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respiratory  quotient  increased,  the  blood-sugar  curve 
was  lower  and  after  4  hrs.  hypoglycsemia  intervened, 
and  the  increased  sugar  tolerance  obtained  by  repeat¬ 
ing  the  administration  of  sugar  fell  away. 

P.  W.  Clijtterbuck. 

Lactate  metabolism  in  infants.  M.  B.  Brahdy 
(Amer.  J.  Dis.  Children,  1927,  33,  451— 457).— The 
lactate  ion  does  not  influence  the  peripheral  meta¬ 
bolism.  Chemical  Abstracts. 

Ketosis  in  the  rat.  H.  Levine  and  A.  H.  Smith 
(J.  Biol.  Chem.,  1927,  75,  1 — 22). — Variations  in  the 
fat,  carbohydrate,  or  protein  fractions  of  the  diet  of 
adult  rats  caused  no  corresponding  fluctuations  in 
excretion  of  ketones,  nor  could  ketosis  even  be  pro¬ 
duced  by  sudden  change  from  a  diet  rich  in  carbo¬ 
hydrate  to  one  rich  in  fat.  The  mechanism  of 
ketosis  must  therefore  be  different  in  man  and  in  the 
rat,  and  the  theory  of  Shaffer  is  not  applicable  to 
rats.  Excretion  of  acetone  substances  in  the  rat  was 
increased  by  injection  of  phloridzin  or  by  addition  of 
sodium  carbonate  to  the  diet  rich  in  fat;  under 
almost  all  conditions,  (3 -hydroxy  butyric  acid  repre¬ 
sented  about  70%  of  the  total  excretion  of  acetone 
substances.  0.  R.  Harington. 

Pasteurised  and  dried  milk  as  source  of 
calcium,  phosphorus,  and  nitrogen.  A.  C. 
Willard  and  K.  Blunt  (J.  Biol.  Chem.,  1927,  75, 
251 — 262). — Positive  balances  of  calcium,  phosphorus, 
and  nitrogen  were  observed  in  children  when  these 
elements  were  supplied  principally  in  the  form  of 
dried  or  pasteurised  milk,  the  former  being  slightly 
the  moro  satisfactory.  C.  It.  Harington. 

Purine  metabolism.  I.  Distribution  of  uric 
acid  in  blood  and  lymph  of  the  dog  following 
intravenous  injection  of  uric  acid.  A.  A.  Christ¬ 
man  and  H.  G.  Eckstein  (J.  Biol.  Chem.,  1927,  75, 
201 — 206). — Following  intravenous  injection  of  uric 
acid  into  dogs  there  was  found  a  considerable  increase 
in  the  uric  acid  content  of  the  lymph  obtained  from 
the  thoracic  duct ;  this  may  account  in  part  for  the 
rapid  disappearance  of  uric  acid  after  injection, 
observed  by  Folin  and  others  (J.  Biol,  Chem.,  1924, 
60,  361).  G.  R.  Harington. 

Action  of  ammonium  benzoate  on  the  urine. 

J.  M.  Johnston  (Edinburgh  Med.  J.,  1927,  34,  223 — 
230). — When  ammonium  benzoate  is  fed  to  normal 
persons,  there  is  diuresis  with  increase  in  the  ammonia 
content ;  urines  originally  giving  abnormal  reactions 
duo  to  drugs  quickly  revert  to  normal  reaction. 
Hippuric  acid  output  was  first  increased,  and  then 
unchanged  benzoic  acid  appeared. 

Chemical  Abstracts. 

Chemical  changes  during  the  life  cycle  of  the 
tent  caterpillar  (Malacosomo  americana,  Fab.). 
I.  Moisture  and  fat.  II.  Nitrogen  and  its 
relation  to  moisture  and  fat.  W.  Rudolfs 
(J.  N.Y.  Entomol.  Soc.,  1926,  34,  249—256,  319— 
330). — The  moisture  content  is  lowest  in  the  newly 
hatched  larvae  and  highest  during  the  third  to  fifth 
larval  instars.  The  fat  content  is  lowest  at  hatching 
and  highest  when  the  larvae  have  just  pupated.  The 
egg-mass  contains  13%  of  nitrogen,  and  the  growing 
larva  10-2%  (average),  decreasing  from  hatching  to 


the  last  instar.  The  composition  of  the  egg-mass 
was  investigated  in  detail.  Chemical  Abstracts. 

Intracellular  oxidation-reduction  potential. 
L.  Rapkene  and  R.  Wubmser  (Proc.  Roy.  Soc.,  1927, 
B,  102,  128—137)  . — Micro-injection  of  indicators 
into  the  cells  of  the  salivary  glands  of  Chironomus 
or  Calliphora  larvae  or  into  the  oocytes  of  the  sea- 
urchin  or  of  the  star-fish  shows  that  cytoplasm  and 
nucleus  are  at  pK  7-2  and  rn  19 — 20.  In  the  case  of 
Spirogyra  the  ps  is  6  and  r„  is  14 — 16.  Injection 
of  dextrose,  laevulose,  sodium  succinate,  and  sodium 
pyruvate  into  the  cells  of  the  salivary  gland  of 
Chironomus  does  not  change  the  rn. 

W.  O.  Kermack. 

Effect  of  cold  on  animals.  I.  Chemical 
changes  in  the  blood.  S.  Yamaguchi  (J.  Orient. 
Med.,  1926,  5,  No.  6,  71). — When  the  body  tem¬ 
perature  of  rabbits  cannot  be  maintained,  there  is 
a  decrease  in  the  blood  carbon  dioxide,  ammonia, 
urea,  and  amino-acids,  and  an  increase  in  the  dextrose, 
acetone,  and  lactic  acid.  Chemical  Abstracts. 

Behaviour  of  acetoacetic  acid  in  the  organism, 
compared  with  that  of  ethyl  acetoacetate  and 
ethyl  sodioacetoacetate.  E.  Pace  (Arch.  Farm, 
sperim.,  1927,  43,  145 — 162). — In  the  frog,  ethyl 
acetoacetate  exerts  a  depressing  action  on  the  central 
nervous  system,  a  dose  of  0-05 — 0-06  g.  causing 
temporary  paralysis,  and  one  of  0T  g.  death,  with  a 
frog  weighing  20  g.  Sodium  acetoacetate  produces 
in  the  frog  nothing  more  than  a  slight  torpor,  even 
when  0-3  g.  is  administered  to  a  frog  of  20  g.  The 
action  of  ethyl  sodioacetoacetate  on  the  frog  is 
similar  to,  hut  less  intense  than,  that  of  ethyl  aceto¬ 
acetate,  0-15  g.  causing  paralysis  and  0-25  g.  death. 
Although  the  elimination  of  these  compounds  from 
the  organism  occupies  24 — 36  hrs.,  the  duration  of 
the  paralysis  is  only  2 — 5  hrs. 

In  the  rabbit,  ethyl  acetoacetate  has  a  weak 
depressing  action  and  also  induces  albuminuria;  the 
compound  is  completely  decomposed  in  the  organ¬ 
ism,  and  the  urine  contains  acetone  and  acetoacetic 
acid  and  a  slightly  increased  proportion  of  ammonia, 
but  no  alcohol.  Sodium  acetoacetate  produces  no 
marked  effects ;  it  partly  decomposes  giving  acetone 
and  partly  passes  unchanged  into  the  urine,  which 
shows  also  increased  excretion  of  ammonia.  Ethyl 
sodioacetoacetate  gives  no  acetone  hut  is  eliminated 
as  sodium  sodioacetoacetate,  the  alkyl  group  being 
completely  oxidised  in  the  organism;  albuminuria 
and  increase  in  the  ammonia  of  the  urine  are  also 
observed.  T.  EL  Pope. 

Pharmacological  action  of  diaminoacetone. 
J.  H.  Wadia  (J.  Pharm.  Exp.  Thor.,  1927,  31,  481— 
483). — Diaminoacetone  is  pharmacologically  almost 
inert.  Following  subcutaneous  injection  into  the 
guinea-pig  about  17%  of  the  amount  injected  is 
excreted  unchanged.  E.  A.  Ltjnt. 

Specific  action  of  ketonic  substances  on  respir¬ 
ation.  K.  Gollwitzer-Meier  (Arch.  exp.  Path. 
Pharm.,  1927,  125,  278— 286).— [3-Hydroxybutyric 
acid  and  acetoacetic  acid  do  not  appear  to  influence 
respiration  apart  from  their  effect  on  the  pn  of  the 
blood.  Acetone  seems  to  have  a  specific  stimulating 
action  on  the  respiratory  centre.  W.  O.  Kermack. 
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Mechanism  of  the  action  of  iodides  on  nitrogen 
metabolism.  G.  P.  Grabeield,  C.  Gray,  B. 
Flower,  and  E.  Knapp  (J.  Clin.  Invest.,  1927,  4, 
323 — 329). — Increase  (27%)  in  the  nitrogen  excretion 
of  dogs  follows  the  subcutaneous  injection  of  sodium 
iodide  without  an  increase  in  the  sulphur  excretion 
or  change  in  the  fluid  intake  and  urine  output. 

Chemical  Abstracts. 

Blood-fat  variations  after  iodine  adminis¬ 
tration  to  rabbits.  W.  Bussem  (Arch.  exp.  Path. 
Pharm.,  1927,  126,  63 — 76). — Intravenous  injection 
into  rabbits  of  large  amounts  of  an  iodine  solution 
(Pregl’s  “  septoiodine  ”)  results  in  considerable  in¬ 
creases  in  the  neutral  blood-fat  and  the  free  blood- 
cholesterol.  The  increase  in  the  latter  is  most  marked 
a  few  hours  after  the  injection  and  usually  the  value 
soon  returns  to  the  original  level.  An  organic  iodine 
preparation  {“  Jodisan-Bayer  ”)  gives  similar  results. 
Small  doses  of  iodine  injected  intravenously  cause  a 
fall  in  the  neutral  blood-fat  but  a  rise  in  the  free 
blood-cholesterol.  After  the  administration  per  os 
of  a  dose  of  thyroxine  (0-6  mg.)  there  is  a  temporary 
small  fall  in  the  neutral  fat  and  a  corresponding  rise 
in  the  free  cholesterol  of  the  blood.  A.  Wormall. 

Detoxication  of  nitrites.  E.  Hesse  (Arch.  exp. 
Path.  Pharm.,  1927,  126,  209— 221).— Animals 

poisoned  by  sodium  nitrite  are  protected  by  ad¬ 
ministration  of  a  mixture  of  a  suitable  phenol  and 
iron  salt,  such  as  orcinol  and  ferric  chloride  or  guaiacol 
and  Prussian-blue.  This  effect  is  due  partly  to  the 
formation  of  an  insoluble  compound  between  the  iron 
and  the  nitrosophenol  which  is  produced  and  partly 
by  the  action  of  the  phenol  in  inhibiting  the  pro¬ 
duction  of  methsemoglobin  by  the  nitrite. 

W.  0.  Kermack. 

Fluid  and  chloride  exchange  between  blood 
and  cells  after  administration  of  theophylline. 
K.  0.  Moller  (Arch.  exp.  Path.  Pharm.,  1927,  126, 
143 — 158). — Independently  of  its  action  on  the 
kidneys  theophylline  causes  water  and  chlorides  to 
pass  from  the  tissues  into  the  blood. 

W.  0.  Kermack. 

Sulphate  diuresis  and  combined  sulphate- 
theophylline  diuresis.  K.  0.  Moller  (Arch.  exp. 
Path.  Pharm.,  1927,  126,  159 — 179). — Intravenous 
administration  of  sodium  sulphate  has  a  marked 
diuretic  action  and  lowers  tho  concentration  of 
chlorides  in  the  blood.  Simultaneous  administration 
of  theophylline  and  sodium  sulphate  causes  a  much 
more  marked  diuresis  and  a  much  larger  excretion 
of  chlorides  than  does  either  separately.  The 
excretion  of  sodium  sulphate  administered  intra¬ 
venously  is  markedly  increased  by  the  administration 
of  theophylline.  W.  0.  Kermack. 

Action  of  theophylline  on  the  excretion  of 
chlorides  and  water.  K.  0.  Moller  (Arch.  exp. 
Path.  Pharm.,  1927,  126,  180 — 203). — The  essential 
action  of  theophylline  on  the  kidneys  is  to  cause  an 
increase  in  the  excretion  of  chlorides.  This  is  accom¬ 
panied  by  an  increase  in  the  excretion  of  water 
dependent  on  the  amount  of  water  present  in  the 
organism.  W.  0.  Kermack, 

Activity  of  heart-specific  glucosides  of  the 
second  order.  P.  Haupstein  (Arch.  exp.  Path. 


Pharm.,  1927,  126,  121 — 128). — Glucosides  acting  on 
tho  heart  are  divided  into  two  groups,  the  first  con¬ 
taining  the  glucosides  of  Digitalis  purpurea,  whilst 
the  second  group  contains  all  the  others.  The  lethal 
doses  for  rabbits  of  Adonis  glucoside  I,  Adonis 
glucoside  II,  scillarin,  Convattaria  glucoside,  and 
“  g-strophantliin  ”  have  been  determined,  using  intra¬ 
venous  injection,  slow  and  rapid  intravenous  infusion, 
subcutaneous  injection,  and  introduction  into  the 
stomach.  With  intravenous  injection  it  is  found 
that  the  potency  (reciprocal  of  the  lethal  dose) 
increases  from  Adonis  glucoside  I  to  “  f/-strophanthin  ” 
in  the  order  given,  and  that  the  time  between  tho 
injection  and  death  decreases  in  the  same  order. 
The  action  of  these  drugs  on  the  heart  and  the 
absorption  of  the  glucosides  after  subcutaneous  injec¬ 
tion  and  oral  administration  are  discussed. 

A.  Wormall. 

Velocity  of  action  of  various  narcotics.  L. 
Lendle  (Arch.  exp.  Path.  Pharm.,  1927,  125,  287 — 
300). — The  rate  of  action  of  various  narcotics  has 
been  determined  by  a  new  method.  No  relation 
appears  to  exist  between  the  reaction  time  and  the 
velocities  of  diffusion  of  these  compounds  in  vitro. 

W.  0.  Kermack. 

Comparative  pharmacology  of  certain  tri- 
alkyl-  and  dialkyl-barbituric  acids.  A.  W.  Dox 
and  A.  M.  Hjort  (J.  Pharm.  Exp.  Ther.,  1927,  31, 
455—472). — A  comparison  has  been  made,  mainly 
on  mice,  of  numerous  dialkyl  and  trialkyl  derivatives 
of  barbituric  acid  with  particular  reference  to  minimum 
anesthetic  dose  and  minimum  lethal  dose.  Of  tho 
dialkyl  derivatives  studied  5-ethyl-5- isobuty  1- ,  5- 
ethyl-5-M-butyl-,  5-ethyl-5-woamyl-,  and  5-othyl-5- 
hexyl-barbituric  acids  are  most  suitable  as  hypnotics, 
and  of  the  trialkyl  series  studied  only  l-methyl-5- 
ethyl-5-isoamylbarbituric  acid  is  suitable. 

E.  A.  Lunt. 

Elimination  and  toxicology  of  veronal.  G. 
Sensi  (Annali  Chim.  Appl.,  1927,  17,  447—456).— 
Determinations  made  by  the  author’s  method  (this 
vol.,  173)  show'  that  from  70  to  85%  of  the  veronal 
administered  to  dogs  is  eliminated  in  the  urine.  The 
extent  of  the  elimination  depends  on  the  method  of 
its  introduction  into  the  organism,  and  on  the  quantity 
and  solubility  of  the  compound  administered,  and 
also  varies  with  different  animals.  Animal  metabol¬ 
ism  undoubtedly  exerts  a  destructive  action  on 
veronal,  and  putrefaction  of  the  organs  results  in 
gradual  disappearance  of  the  drug;  the  nature  of 
the  resultant  products  is  unknown.  These  results 
contradict  those  of  Ipsen  (Wien.  Sled.  Wochenschr., 
74,  2025).  In  toxicological  cases,  veronal  is  best 
sought  in  the  urine  and  kidneys.  T.  H.  PorE. 

Alkaloid  trichloroacetates.  Use  of  trichloro¬ 
acetic  acid  in  toxicology.  II.  Detection  of 
alkaloids  in  viscera.  M.  G.  Florence  (Bull.  Soc. 
ehim.,  1927,  [iv],  41,  1242 — 1244). — Small  amounts  of 
alkaloids  in  viscera  and  in  other  organic  matter  may 
ho  isolated  by  extraction  with  a  20%  aqueous  solution 
of  trichloroacetic  acid  at  35°.  The  filtrate  from  the 
coagulated  protein  is  extracted  with  light  petroleum 
to  remove  neutral  substances,  basified,  and  re- 
extracted  separately  with  different  solvents  to  remove 


the  alkaloids.  A  partial  separation  of  the  latter  is 
obtained  by  this  method.  The  method  has  been 
applied  to  the  detection  of  alkaloids  in  milk,  blood, 
and  the  viscera  of  poisoned  animals ;  in  some  cases 
the  recovery  amounts  to  91%.  G.  A.  G.  Gough. 

Pharmacological  action  of  certain  quinine 
derivatives.  W.  E.  Dixon  and  P,  De  (J.  Pharm. 
Exp.  Tker.,  1927,  31,  407 — 432). — Quitcnine,  iso- 
propylhydrocupreine,  benzoyh'sopropylhydrocupreine, 
isoamylhydrocupreine,  benzoyKsoamylhydrocupreine, 
eucupinotoxin,  isooctylhydrocupreine,  and  allylhydro- 
eupreine  have  been  compared  with  quinine,  with 
reference  to  their  action  on  Paramcecia,  ciliary  move¬ 
ment,  isolated  plain  and  striated  muscle,  isolated 
frog's  heart,  red  blood-corpuscles,  and  as  local  anaes¬ 
thetics.  The  most  toxic  of  the  substances  examined  is 
eucupinotoxin,  which  causes  acute  oedema  on  intra¬ 
venous  injection.  The  local  anaesthesia  produced  by 
these  drugs  is  due  to  their  action  on  the  nerve  endings. 

E.  A.  Lunt. 

Blood-gases  in  strychnine  poisoning.  W. 

Ludwig  and  Ii.  Ebster  (Arch.  exp.  Path.  Pharm., 
1927,  126,  245 — 254). — Decrease  of  oxygen  in  the 
blood  during  strychnine  poisoning  is  attributable  to 
the  paralysis  of  the  respiratory  system.  Strychnine 
has  no  effect  in  vitro  on  the  blood  dissociation  curves 
of  oxygen  or  carbon  dioxide.  W.  0.  Kermack. 

Action  of  ergotamine  (“  gynergen  ”)  on  the 
blood-sugar  level  in  rabbit  and  man.  W. 
Seidel  (Arch.  exp.  Path.  Pharm.,  1927,  125,  269 — 
277)/ — Administration  of  ergotamine  tartrate  lowers 
the  blood-sugar  but  the  duration  of  the  hypoglycemia 
is  too  short  to  be  of  therapeutic  value  in  diabetes. 

W.  0.  Kermack. 

Physiological  antagonism  between  calcium 
ions  and  ergotamine.  R.  Agnoli  (Arch.  exp. 
Path.  Pharm.,  1927,  126,  222 — 234). — Ergotamine 
exercises  an  inhibitory  action  on  the  heart  and  the 
smooth  muscle  in  the  absence  of  calcium  ions  but 
this  effect  disappears  in  their  presence. 

W.  0.  Kermack. 

Chemotherapy.  II.  Internal  antisepsis  by 
means  of  sulphato-compounds.  M.  Coplans  and 
A.  G.  Green  (J.  Pharm.  Exp.  Ther.,  1927,  31,  433 — 
443;  cf.  this  vol.,  172). — Preliminary  experimental 
evidence  is  cited  for  the  use  of  sulphato-green, 
sulphato-violet,  and  their  leuco-compounds  as  in¬ 
ternal  antiseptics  by  virtue  of  the  generation  by 
hydrolysis,  in  vivo,  from  such  substances  of  basic 
compounds  with  a  bactericidal  action.  This  is  due 
to  the  relative  instability  of  the  sulphato-group  in 
the  side-chain  of  these  compounds,  in  comparison 
with  the  stability  of  the  sulphonic  groups  attached 
to  the  nucleus  in  the  ordinary  triphenylmethane 
series  of  acid-greens  and  acid-violets. 

E.  A.  Lunt. 

Action  of  caffeine  on  micro-organisms.  G.  B. 
Zanda  (Arch.  Farm,  sperim.,  1927,  43,  277 — 288). — 
In  the  proportion  of  1  g.  per  100  c.c,,  caffeine  prevents 
putrefaction  of  albumin  solutions  and  destroys  or 
inhibits  the  development  of  pathogenic  organisms. 

T.  H,  Pope. 

Pharmacological  action  of  some  compounds 
related  to  camphor.  I.  J.  Ischikawa  (Arch.  exp. 


Path.  Pharm.,  1927,  126,  41 — 47). — w-Aminopinane, 
to-aminopinene,  and  r-homocamphenilone  have  very 
little  antiseptic  action  against  B.  coli,  but  with 
Metschnikoff’s  vibrio  the  antiseptic  value  is  more 
marked  and  is  greatest  in  the  case  of  u-aminopinane. 
The  effect  of  these  substances  on  the  isolated  frog’s 
heart  has  been  determined.  A.  Wormall. 

Germicidal  effect  of  staining  solutions.  G.  A. 
Eckfeldt  and  S.  A.  Koser  (Stain  Tech.,  1927  ,  2, 
109 — 114). — Gentian- violet,  crystal-violet,  and  carbol- 
fuchsin  generally  destroy  the  majority  of  non-spore¬ 
forming  bacteria  and  yeasts  in  cover-slip  prepar¬ 
ations.  Non-spore-forming  organisms  never  survive 
the  Gram  staining  process.  Methylene-blue  stains 
exert  very  little,  if  any,  germicidal  power  and  “  Indian 
ink  ”  is  entirely  without  action. 

H.  W.  Dudley. 

Effect  of  neutral-red  preparations  on  Para- 
moocimn  emulation.  C.  N,  Wilson  (Stain  Tech., 
1927,  2,  115 — 123). — Various  commercial  samples 
of  this  dye  varied  in  physical  properties  and  toxicity 
to  Paramcecium  owing  to  impurities.  Neutral-red 
was  toxic  in  a  concentration  of  1  :  100,000. 

H.  W.  Dudley. 

Influence  of  sodium  acetate,  borate,  citrate, 
and  phosphate  on  the  activity  of  pancreatic 
amylase.  H.  C.  Sherman,  M.  L.  Caldwell,  and 
J.  E.  Dale  (J.  Amer.  Chem.  Soc,,  1927,  49,  2596 — 
2598). — In  presence  of  0-0511-sodium  chloride  and 
0004.3! -sodium  borate,  citrate,  or  phosphate,  for 
h  hr.  periods  at  40°,  pancreatic  amylase  exerts  its 
optimum  activity  at  pa  7-0 — 7-2.  These  activities 
are  the  same  in  presence  of  the  citrate  or  phosphate, 
and  slightly  less  in  presence  of  borate  or  acetate,  but 
this  is  probably  due  to  a  lowering  of  the  buffering 
effect  rather  than  to  specificity  of  the  acetate  or 
borate  ions.  In  presence  of  0-051! -sodium  chloride, 
the  activity  is  independent  of  the  concentration  of 
the  phosphate  from  0-00051!  to  0-051!,  and  of  the 
borate  from  0-001 M  to  0-01 M,  provided  optimal  pa 
is  maintained.  Under  the  latter  condition,  the 
activity  in  starch  solutions  containing  0-05Jf-sodium 
chloride  is  unaffected  by  phosphate.  It  is  concluded 
that  acetate,  borate,  citrate,  and  phosphate  have 
no  marked  specific  effect  on  the  enzyme. 

F.  G.  Willson. 

Human  fructosediphosphatase.  II.  E.  For- 
kai  (Biochem.  Z.,  1927,  189,  155 — 158). — Saline 
extracts  of  human  liver,  muscle,  and  kidney  contain 
fructosediphosphatase,  and  after  inactivation  by 
heating  are  not  reactivated  by  addition  of  insulin. 
Insulin  has  no  effect  on  the  hydrolysis  in  vitro  of 
fructosediphosphoric  acid  by  such  extracts. 

P.  W.  Clutterbuck. 

Enzymic  synthesis  of  protein.  P.  Rona  and 
F.  Chrometzka  (Biochem.  Z.,  1927,  189,  249 — 264). 
—The  formation  of  sparingly  soluble  products  by 
the  action  of  pepsin  on  concentrated  aqueous  solutions 
of  protein  decomposition  products  at  ps  4 — 5  or  by 
the  action  of  trypsin  at  pa  5-5  as  reported  by  Was- 
tencys  and  Borsook  (A.,  1925,  i,  97,  102,  472,  865) 
is  completely  confirmed,  but  the  conclusion  of  the 
latter  that  this  represents  synthesis  of  protein  is 
contested,  the  sparingly  soluble  products  being 
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formed  in  the  ease  of  pepsin  by  deamination  and  of 
trypsin  by  further  hydrolysis  of  the  substrate. 

P.  W.  Clutterbuck. 

Separation  of  trypsin  and  enterokinase  by 
ultrafiltration.  H.  Becechold  and  L.  Keiner 
(Biochem,  Z.,  1927,  189,  1 — 17). — Enterokinase  is 
completely  retained  by  a  4%  acetic  acid-collodion 
membrane,  whilst  trypsin  still  passes  even  a  10% 
membrane.  Addition  of  the  filtrate  to  the  residue 
results  in  complete  reactivation.  The  kinase  particles 
must  be  greater  than  those  of  albumin  or  hemoglobin, 
and  about  equal  to  those  of  glutin,  whereas  trypsin 
is  extremely  finely  dispersed  (semi-colloid).  Neutral¬ 
isation  or  making  faintly  alkaline  with  potassium 
hydroxide,  but  not  with  ammonia,  increases  the  dis¬ 
persion  of  the  kinase.  Ivinasc  obtained  by  ultra- 
filtration  contains  proteins  but  is  free  from  ash, 
carbohydrates,  and  protein  decomposition  products. 
The  kinase  and  protein  fraction  is,  by  weight,  2-8% 
of  the  crude  trypsin.  Trypsin  ultrafiltrates  are 
proteolytically  completely  inactive,  whereas  the 
lunase  fraction  retains  about  10%  of  the  original 
activity  and  this  “  residual  activity  ”  cannot  be 
reduced  by  exhaustive  washing  with  water,  0*05W- 
ammonia  solution,  or  with  0*01%  hydrogen  chloride 
solution.  Separated  trypsin  is  completely  destroyed 
by  keeping  for  2*5  days,  but  the  kinase  and  the 
trypsin  which  gives  its  residual  activity  retain  their 
activity  completely  for  at  least  8  days.  Addition  of 
albumin  inhibits  tryptic  activity  and  its  removal  by 
ultrafiltration  leads  to  reactivation.  Tryptic  activity 
cannot  be  reduced  by  albumin,  however,  below  the 
value  of  the  residual  activity  (16%)  and  the  residual 
activity  of  the  kinase  is  not  affected  by  addition  of 
albumin.  There  is,  therefore,  no  dynamic  equilibrium 
between  kinase  and  trypsin,  but  a  part  of  the  trypsin 
is  free  and  removable  by  ultrafiltration,  whilst  16% 
is  bound  to  the  kinase  and  cannot  be  detached  either 
by  ultrafiltration  or  by  albumin.  The  inhibitory 
action  of  albumin  is  not  due  to  any  power  to  adsorb 
trypsin.  P.  W.  Clutterbuck. 

Philothion.  II.  G.  Rossi  (Zymologica,  1927,  2, 
105 — 115). — Experiment  shows  that  the  hydrogen¬ 
ation  of  sulphur  by  extracts  of  brewers’  yeast,  and 
of  horse’s  liver  and  kidneys,  at  40°  (cf.  Biochem. 
Terap.  sperim.,  1924,  351)  does  not  take  place  if 
these  extracts  are  previously  heated  at  temperatures 
which  enzymes  arc  unable  to  withstand.  The  evolu¬ 
tion  of  hydrogen  sulphide  observed  by  Abelous  and 
Ribaut  when  such  extracts,  after  being  heated  to 
boiling,  act  on  sulphur  at  40°  (A,,  1904,  i,  704)  either 
results  from  the  insufficiency  of  the  heating  or  repre¬ 
sents  the  liberation  of  gas  formed  during  the  heating 
and  adsorbed  by  the  constituents  of  the  extracts. 

T.  H.  Pope. 

Metabolism  of  yeast.  O.  Warburg  (Biochem. 
Z.,  1927,  189,  350 — 353). — Commercial  bakers’  yeast 
respires  8 — 10  times  as  strongly  as  pure  laboratory 
cultures,  the  respiration  being  a  property  not  deter¬ 
mined  by  the  type  of  yeast  but  one  arising  during 
manufacture  and  decreasing  again  under  other 
conditions  of  growth.  P,  W.  Clutterbuck. 

Action  of  carbon  monoxide  and  nitric  oxide  on 
respiration  and  fermentation.  O.  Warburg 


(Biochem.  Z.,  1927,  189,  354 — 380). — Regarding  iron 
as  the  respiratory  enz3'me,  its  distribution  between 
oxygen  and  carbon  monoxide  is  mathematicallv  and 
experimentally  investigated.  It  is  shown  that  the 
mechanisms  of  fermentation  and  respiration  are 
related  processes.  The  disturbances  of  such  dis¬ 
tribution  by  respiration  and  irradiation  are  examined. 
The  distribution  of  hcemoglobin  between  oxygen  and 
carbon  monoxide  shows  that  heemoglobin  is  related 
to  but  not  identical  with  the  respiratory  enzyme. 
Cytochrome  does  not  combine  with  carbon  monoxide. 
Carbon  monoxide  inhibits  tho  rate  of  multiplication 
of  yeast  cells  and  fermentation  increases  more  slowly 
in  carbon  monoxide  than  in  nitrogen,  but  with  the 
same  number  of  cells  the  rate  is  the  same.  Carbon 
monoxide  does  not  inhibit  formation  of  lactic  acid 
or  alcoholic  fermentation.  Nitric  oxide  forms  a 
dissociating  compound  with  the  fermentation  enzyme 
but  with  yeast  cells  it  has  also  an  irreversible  side- 
reaction  whereby  cells  are  killed,  the  more  quickly 
the  higher  the  temperature.  This  side-reaction  is 
not  obtained  with  tumour  cells  (cf.  A.,  1926,  434, 
1277).  P.  W.  Clutterbuck. 

Biochemical  conversion  of  oximinopyruvic 
acid  into  alanine.  K.  Maurer  (Biochem.  Z., 
189,  216—219). — Pyruvic  acid  oxime  is  reduced  in 
a  fermenting  sugar  solution  to  alanine,  identified  as 
the  a-naphthylcarbimide  and  as  the  benzoyl  deriv¬ 
ative.  A  control  experiment  indicated  that  the 
alanine  did  not  arise  from  yeast  protein  during 
autolysis.  P.  W.  Clutterbuck. 

So-called  co-enzyme  of  alcoholic  fermentation. 
A.  J.  Kluyver  and  A.  P.  Struyk  (Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1927,  30,  569 — 575). — 
Theoretical.  Tho  so-called  co-enzyme  of  zymase  is 
considered  to  be  a  complex  with  a  number  of  factors 
each  essential  to  the  alcoholic  fermentation  of  hexoses 
by  zymase :  (1)  with  an  introductory  hydrogen 

acceptor  such  as  acetaldehyde  which,  when  Harden’s 
technique  (A.,  1917,  i,  501)  is  employed,  will  reactivate 
washed  zymase,  (2)  with  hexosephosphate  which  is  the 
missing  factor  when  Buchner  and  Haehn’s  technique 
(A.,  1910,  i,  648)  is  employed,  (3)  with  antiprotease 
when  Meyerhof’s  technique  (A.,  1919,  i,  57)  is  em¬ 
ployed.  The  restoration  of  the  activity  to  inactivated 
zymase  as  prepared  by  Meyerhof  and  thought  by 
him  to  be  due  to  the  existence  of  a  widely  distributed 
co-enzyme  is  due  to  the  protective  action  exerted 
on  the  zymase  by  the  preferential  reaction  of  the 
proteolytic  enzymes,  always  present,  with  smaller 
protein  complexes  than  those  usually  associated 
with  the  zymase.  Thus  the  partial  hydrolysate 
from  inactivated  zymase  acts  as  a  co-enzyme  for 
unhydrolysed  inactivated  zymase.  E.  A.  Lust. 

Modifications  in  the  course  of  alcoholic 
fermentation  by  the  action  of  the  oscillating 
electromagnetic  field  on  yeast.  E.  Behedetti 
(Atti  R.  Accad.  Lincei,  1927,  [vi],  5,  1029—1034).— 
The  fermentative  activity  of  yeast,  exposed  to  the 
action  of  an  oscillating  electromagnetic  field,  is 
first  diminished  to  a  minimum,  then  increased,  and 
again  diminished  to  a  second  minimum. 

T.  H.  Pope. 
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Poisonous  action  of  quinine  compounds  on  the 
power  of  fermentation  of  living  yeast.  P.  Rona 
and  H.  W.  Nicolai  (Biochem.  Z.,  1927,  183,  331— 
347). — A  method  is  given  for  investigating  separately 
the  effect  of  the  concentration  of  alkaloid  and  of  the 
duration  and  ps  of  the  reaction  on  the  poisoning  of 
fermentation  by  quinine  compounds.  Poisoning  was 
maximal  after  30 — 00  min.  The  optimal  poisoning 
effect  was  obtained  at  the  prr  at  which  the  alkaloidal 
base  was  set  free.  This  pn  for  vucine  and  eucupino 
is  4-4 — 5-3,  and  these  substances,  in  distinction  from 
quinine  and  optoquin,  have  considerable  toxic  action 
at  this  pn.  P.  W.  Clutterbuck. 

Action  of  electric  current  on  proteins  and 
enzymes.  V.  Sadikoy  {Bull.  Acad.  Sci.  U.R.S.S., 
1927,  5 — 6,  385 — 396). — When  an  electric  current  is 
passed  through  dilute  sodium  hydroxide  solution  in 
which  protein  is  suspended  or  dissolved,  proteolysis 
appears  to  take  place.  Fats  and  polysaccharides 
are  also  decomposed  under  similar  conditions.  A 
whole  animal,  e.g.,  a  frog  or  mouse,  immersed  in 
sodium  hydroxide  solution  through  which  a  current 
is  passed  is  largely  dissolved.  The  effects  of  an 
electric  current  on  bacteria,  diphtheria  toxin,  and 
enzymes  are  also  described.  W.  0.  Kermack. 

Chemical  analysis  of  the  tubercle  bacillus. 
T.  B.  Johnson  and  R.  D.  Coghill  (Amer.  Rev. 
Tuberculosis,  1927,  45,  494 — 499). — All  cellular 
changes  caused  by  autolysis  must  be  minimised; 
heating  is  avoided,  and  fat  is  extracted  with  cold 
ether.  Attempts  to  isolate  a  globulin  fraction  were 
unsuccessful.  Most  of  the  protein  is  soluble  in 
0-5%  sodium  hydroxide  solution,  although  insoluble 
in  water,  but  this  fraction  gives  a  low  tuberculin 
reaction.  The  cold-water  extracts  contain  a  potent 
tuberculin.  Chemical  Abstracts. 

Growth  of  the  typhoid  bacillus.  A.  Doskocil 
(Biochem.  Z.,  1927,  189,  314 — 321). — Ammonium 
salts  and  amino-acids  servo  as  a  source  of  nitrogen 
for  B.  typhosus  but  amido-  and  imido-nitrogen  (except 
of  bile  salts)  is  not  generally  accessible.  Dextrose, 
lactic  acid,  the  carbon  chain  of  alanine,  asparagine, 
and  glutamic  acid  servo  as  a  source  of  carbohydrate 
but  not  so  the  carbon  chains  of  tyrosine,  lysine,  and 
glycino.  The  alanine  chain  probably  passes  through 
the  stages  of  lactic,  pyruvic,  and  glyoxylic  acids. 
The  bacillus  is  found  in  man  to  the  greatest  extent 
in  the  small  intestine,  blood,  and  gall-bladder.  In 
late  summer  it  thrives  greatly  in  streams  in  virtue  of 
the  ammonium  salts  of  organic  acids  arising  from 
decaying  vegetation.  P.  W.  Clutterbuck. 

Bacterial  proteins.  Presence  of  alcohol- 
soluble  proteins  in  bacteria.  K.  Goadby  (Proc. 
Roy.  Soc.,  1927,  B,  102,  137— 142).— Bacteria 
suspended  in  sodium  chloride  solution  (0-85%)  when 
shaken  with  ether  containing  benzoyl  chloride  for 
1 — 3  days  are  deprived  of  the  carbohydrate  material, 
which  passes  into  the  ethereal  solution.  The  bacteria 
washed  with  acetone  and  dried  are  extracted  at  37° 
with  sodium  chloride  solution  (0-85%)  for  24  hrs., 
when  some  protein  is  removed.  They  are  then 
suspended  in  70%  alcohol  for  24  hrs.  at  37°,  which 
extracts  a  protein  in  the  ease  of  a  large  number  of 


bacteria.  The  protein  gives  most  of  the  usual 
protein  reactions,  and  is  similar  to  alcohol -soluble 
proteins  from  the  seeds  of  cereals. 

W.  O.  Kermack. 

Imitation  of  organic  forms  by  means  of  sodium 
stearate.  L.  A.  Herrera  (Atti  R.  Accad.  Lincei, 
1927,  [vi],  6, 18—22 ;  ef.  A.,  1926,  244,  435 ;  this  voh, 
279). — When  added  to  a  dilute  solution  of  stearic  acid 
in  ordinary  petrol,  drops  of  14%  sodium  hydroxide 
solution  coloured  with  soap-black  simulate  a  number 
of  organisms,  both  in  form  and  in  their  pulsations 
and  changes  of  shape.  The  results  are  regarded  as 
indicative  of  the  importance  of  the  fatty  acids  in 
morphogenesis.  T.  H.  Pope. 

Blood-sugar.  VHI.  Blood-sugar  and  -phos¬ 
phorus  curves.  VI.  Adrenaline.  H.  K.  Barren- 
scheen,  A.  Eisler,  and  L.  Popper  (Biochem.  Z., 
1927,  189,  119 — 124).- — After  subcutaneous  and 
intravenous  injection  of  adrenaline,  the  inorganic 
phosphate  of  blood  and  the  urinary  phosphate  are 
decreased,  the  latter  considerably,  the  effect  being 
the  reverse  of  that  due  to  insulin  (cf.  A.,  1926,  1270). 

P.  W.  Clutterbuck. 

Diabetes  and  the  action  of  insulin.  XI.  The 
organ  secreting  glycgemin.  XII.  Direct  proof 
of  the  secretion  of  insulin  by  the  pancreas.  S. 
Dietrich  (Arch.  exp.  Path.  Pharm.,  1927,  125.  326 — 
335,336—342;  cf.  this  vol.,  795).— XI.  The  isolated 
frog’s  liver  treated  with  orgotamine  yields  dextrose 
under  the  action  of  glyciemin  but  not  of  adrenaline. 
From  this  and  other  evidence  it  is  concluded  that  the 
liver  is  the  only  source  of  glyesemin. 

XII.  After  subcutaneous  administration  of  dextrose 
or  after  vagus  stimulation,  insulin  may  be  detected 
in  the  pancreatico-duodenal  vein  when  it  cannot  be 
found  in  the  carotid  blood.  W.  0.  Kermack. 

Action  of  insulin.  I.  Inhibition  of  phosphate 
excretion  by  insulin.  H.  K.  Barrenscheen  and 
R.  Berger  (Biochem.  Z.,  1927,  189,  302 — 307). — 
The  power  of  the  kidney  of  a  mouse  poisoned  with 
insulin  to  hydrolyse  sodium  hexoseefiphosphate  is 
considerably  less  than  that  of  a  normal  mouse.  This 
inhibition  of  kidney  phosphatase  possibly  explains 
the  decreased  urinary  phosphate  excretion  under  the 
action  of  insulin.  P.  W.  Clutterbuck. 

Insulin  and  fructosephosphoric  acid.  E.  For- 
rai  (Biochem.  Z.,  1927,  189,  150 — 154). — Insulin  has 
no  action  on  the  hydrolysis,  in  vitro,  of  fructose- 
diphosphoric  acid  by  the  enzymes  of  muscle  pulp, 
blood,  or  liver,  whilst,  in  rabbits,  injection  of  fructose- 
diphosphoric  acid  does  not  alleviate  kypoglycsemic 
convulsions.  P.  W.  Clutterbuck. 

Insulin  and  fat  metabolism.  J.  Hepner  and  O. 
Wagner  (Biochem.  Z.,  1927,  189,  322— 330).— The 
effect  of  insulin  on  the  liver-fat  in  rats,  dogs,  and 
guinea-pigs  is  investigated  and  the  decrease  in  iodine 
value  obtained  under  insulin  is  regarded  as  due  to 
decreased  desaturation  of  fat,  it  being  assumed  that 
fat  transport  from  the  periphery  is  inhibited  by 
insulin.  P.  W.  Clutterbuck. 

Absence  of  hypoglycaamia  alter  intraperitoneal 
administration  of  insulin  to  well-fed  rabbits. 
F.  M.  Hoskins  and  F.  F.  Snyder  (J.  Biol.  Chom., 
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1927,  75,  147 — 155). — Intraperitoneal  administration 
of  insulin  causes  hypoglycemia  in  fasting  but  not  in 
well-fed  rabbits.  It  is  thought  that  the  difference  is 
due  to  the  passage  of  the  insulin  through  the  liver 
when  administered  by  the  intraperitoneal  route. 

C.  R.  Harington. 

Thyroxine  in  intermediate  metabolism.  A. 
Simon  {Biochem.  Z.,  1927, 189,  265 — 269). — Addition 
of  thyroxine  to  rabbit’s  liver  pulp  generally  caused 
increased  (11 — 247%),  but  sometimes  decreased 
acetaldehyde  formation,  and  glycogen  determin¬ 
ations  suggest  that  this  change  is  due  to  the  decom¬ 
position  of  carbohydrate.  P.  W.  Clutters  uck. 

Antimony  trichloride  as  a  possible  quantit¬ 
ative  reagent  for  vitamin-A.  F.  Wokes  and  S.  G. 
WlLLniOTT  (Analyst,  1927,  52,  515—524). — The  re¬ 
action  between  antimony  trichloride  and  cod-liver  oil 
is  a  chemical  one  with  a  temperature  coefficient  of  2. 
It  is  probably  of  a  condensation  type  and  may  be 
retarded  by  dehydration  of  the  solvents.  The  con¬ 
ditions  suggested  for  the  tost  arc  :  2  c.c.  of  a  decanted 
solution  of  antimony  trichloride  (reerystallised  from 
chloroform)  in  anhydrous  chloroform  (concentration 
26  or  27%  wt./vol.)  mixed  in  a  |  in.  cell  with  a 
freshly-prepared  solution  of  oil  in  chloroform  (dried 
over  calcium  chloride),  of  such  a  concentration  that 
OT — 0-3  c.c.  is  used.  The  colour  is  read  30  sec.  after 
mixing,  in  Lovibond  blue  units  (the  reading  should 
be  below  18)  at  16°,  a  divergence  of  more  than  1° 
requiring  a  correction.  Since  the  blue  colour  rapidly 
changes  to  yellow,  rod,  and  reddish-brown,  the  time 
factor  is  important.  D.  G.  Hewer. 

Reaction  of  fatty  extracts  of  certain  organs 
with  the  antimony  trichloride  test  for  ‘  *  vitamin- 
A."  W.  H.  Wilson  (Biochem  J.,  1927,  21,  1054— 
1058). — By  this  colour  reaction  it  is  shown  that  fatty 
extracts  from  tho  human  liver  may  contain  25  times 
as  much  vitamin-A  as  a  good  sample  of  cod-liver  oil. 
The  intensity  of  the  reaction  varies  within  wide  limits 
in  different  livers  and  may  in  some  cases  be  no  more 
than  I /250  of  the  maximum  recorded.  The  substance 
responsible  for  the  colour  reaction  is  present  in  con¬ 
siderable  amount  in  the  liver  at  birth,  but  is  not 
present  in  the  placenta.  The  ether  extract  of  livers 
of  healthy  animals  slaughtered  for  food  was  found  to 
contain  from  6  to  12-5  times  the  amount  of  vitamin-A 
present  in  cod-liver  oil.  S.  S.  Zllva. 

Vitamin-.-!  of  irradiated  milk.  G.  C.  Sutplee 
and  0.  D.  Dow  (J.  Biol.  Chem.,  1927,  75,  227 — 239). — 
Milk  (dried  or  fresh)  which  has  been  irradiated  with 
ultra-violet  light  in  order  to  induce  in  it  antirachitic 
activity,  has  neither  suffered  any  loss  of  vitamin-A 
nor  acquired  toxic  properties.  C.  R.  Harington. 

Separation  of  a  substance  from  oils  which 
inhibits  destruction  of  vitamin-A  by  ferrous 
sulphate.  H.  W.  Estill  and  E.  V.  McCollum  (J. 
Biol.  Chem.,  1927,  75,  157 — 162). — On  mixing  a 
pyridine  solution  of  lithium  chloride  with  a  light 
petroleum  solution  of  cod-liver  oil,  a  precipitate  was 
obtained,  which,  on  stirring  with  light  petroleum, 
could  be  separated  into  a  light  and  a  heavy  portion. 
Both  fractions,  after  removal  of  lithium  chloride, 
were  freo  from  vitamin-A  and  - D ,  but  the  light 


fraction,  which  is  regarded  as  being  perhaps  vitamin-A, 
when  added  to  the  diet  containing  ferrous  sulphate 
(J.  Amor.  Med.  Assoc.,  1927,  88,  1047)  prevented  the 
occurrence  of  ophthalmia.  C.  R.  Harington. 

Relation  of  inorganic  dietary  constituents  to 
production  of  ophthalmia  in  rats.  J.  H.  Jones 
(J.  Biol.  Chem.,  1927,  75,  139— 146).— The  diet 
described  by  McCollum  and  others  (J.  Biol.  Chem., 
1922,  53,  313)  leads  to  ophthalmia  in  rats  only  when 
it  is  made  up  at  long  intervals,  and  in  this  ease  the 
rapidity  of  appearance  of  the  ophthalmia  is  propor¬ 
tional  to  the  amount  of  ferrous  sulphate  in  the  diet ; 
a  catalytic  effect  of  the  latter  salt  on  the  oxidation 
of  vitamin-A  is  therefore  the  probable  explanation  of 
the  results.  C.  R.  Harington. 

Multiple  nature  of  vitamin-A.  H.  C.  Sherman 

and  J.  H.  Axtmayer  (J.  Biol.  Chem.,  1927,  75,  207— 
212). — Autoclaving  caused  destruction  of  almost  all 
the  antineuritic  activity  of  bakers’  yeast ;  a  mixture 
of  such  material  with  ground  whole  wheat  gave, 
however,  better  growth  than  an  equal  amount  of 
fresh  yeast  or  of  whole  wheat.  Vitamin-  B  is  therefore 
divided  into  vitamin-A  (heat-labile  antineuritic) 
and  vitamin-G,  both  factors  being  necessary  for 
growth.  On  this  basis,  whole  wheat  is  richer  in 
vitamin-A  than  in  vitamin-G,  and  the  reverse  is  true 
of  milk.  C.  R.  Harington. 

Extraction  of  vitamin-B  from  wheat  germ. 
E.  V.  McCollum  and  H.  D.  Kruse  (Amer,  J.  Hyg., 

1926,  6,  197—200). — The  efficiency  of  95%  alcohol 
containing  1%  of  various  organic  and  inorganic 
acids  or  salts  as  an  extractive  for  vitamin-B  with 
minimal  contamination  by  other  substances  was 
examined.  The  best  results  were  obtained  with 
alcohol  containing  tannic  or  gallic  acid. 

Chemical  Abstracts. 

Relation  between  the  vitamin-B  content  of  the 
ration  eaten  [by  cows]  and  of  the  milk  produced. 
S.  I.  Bechdel  and  H.  E.  Honeywell  (J.  Agric.  Res., 

1927,  35,  283 — 288). — Three  cows  were  fed  for 
more  than  2  yrs.,  throughout  their  growth  period,  on 
a  ration  proved  to  be  decidedly  deficient  in  vitamin-B 
by  experiments  with  rats.  The  milk  from  these 
cows,  fed  to  rats  as  a  supplement  to  a  basal  ration 
free  from  vitamin-B,  was  equal  to  milk  from  normally 
fed  cows  in  supplying  the  deficiency.  It  would 
appear  that  cows,  and  possibly  other  ruminants, 
possess  the  power  to  synthesise  vitamin-B  and  are 
not  dependent  on  its  presence  in  the  ration  eaten. 

C.  T.  Gemingham. 

Effect  of  administration  of  active  iron  com¬ 
pounds  on  the  course  of  avitaminosis  in  pigeons. 
P.  M.  Suski  (Biochem.  Z.,  1927,  188,  459-A64).— 
In  pigeons  on  a  polished  rice  diet,  a  daily  dose  of 
5  mg.  of  active  iron  oxide  prevented  loss  in  weight 
but  did  not  retard  death.  A  daily  dose  of  50  mg.  of 
unirradiated  or  irradiated  ferrous  sulphate  retarded 
the  fall  in  weight  and  tho  irradiated  material  also 
retarded  death.  Active  iron  carbonate  acted  un¬ 
favourably  on  the  course  of  avitaminosis  (cf.  this 
vol.,  382).  P.  W.  Clutterbuck. 

Nutrition.  VIII.  Comparative  vitamin-B 
value  of  foodstuffs.  Cereals.  I.  R.  H.  A. 
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Primmer,  J.  L.  Rosedale,  W.  H.  Raymond,  and 
J.  Lowndes  (Biochem,  J.,  1927,  21,  1141 — 1161).— 
The  estimations  were  carried  out  on  pigeons  by 
administering  diets  containing  various  quantities  of 
the  foodstuffs  tested  mixed  with  other  ingredients 
{rice  or  flour  and  fish-meal)  free  from  vitamin-B.  The 
percentage  of  the  foodstuffs  necessary  for  maintenance 
was  taken  as  a  standard.  The  following  substances 
were  investigated  and  are  arranged  in  order  of  activity  : 
dried  yeast,  wheat  germ,  marmite,  bakers’  yeast, 
bran,  middlings,  whole  wheat  flour,  ryo  (whole), 
millet,  dari,  maize  (kibbled),  barley  (whole),  buck¬ 
wheat,  whole  oats,  Sussex  ground  oats,  and  oatmeal. 
The  last  three  were  protective  in  diets  containing  95% 
of  the  substance,  whilst  in  the  ease  of  dried  yeast  4% 
was  sufficient.  Maize  germ  and  maize  gluten  con¬ 
tained  little  of  the  vitamin.  The  quantities  of  some 
of  the  above  substances  required  to  enable  the  birds 
to  roar  their  young  were  also  ascertained.  These  were 
higher  than  those  required  for  maintenance. 

S.  S.  ZlLVA. 

Experiments  with  Jansen  and  Donath’s  anti¬ 
beriberi  vitamin.  C.  Eykman  (Proc.  K.  Akad. 
Wetensch,  Amsterdam,  1927,  30,  376— 382).— In¬ 
vestigations  with  pigeons  and  cocks  demonstrate  that 
the  vitamin  isolated  by  Jansen  and  Donatk  (this  voL, 
382)  has  the  power  to  prevent  and  to  cure  poly¬ 
neuritis  gallinarum.  H.  F.  Gillbe. 

Synthesis  of  antineuritic  vitamin  by  yeast. 
G.  L.  Prskett  (Biochem.  J.,  1927,  21,  1102—1103).— 
Yeast  grown  on  a  synthetic  medium  containing  very 
little  antineuritic  vitamin  and  under  conditions  exclud¬ 
ing  bacterial  contamination  produced  considerably 
more  of  the  vitamin  than  the  amount  present  in  the 
medium.  Synthesis  is  thus  definitely  established  (cf. 
Hawking,  this  vol.,  796).  S.  S.  Zilva. 

Alkali  reserve  and  pu  in  avitaminosis-C.  G. 
Mouriqtjand,  A.  Leulier,  and  P.  SIsdallian  (Compt. 
rend.,  1 927 ,185, 55 1 — 553 ) . — In  avitaminosis-C  (guinea- 
pigs)  no  lowering  of  the  blood-pu  occurs,  whilst  the 
fall  in  alkaline  reserve  is  slow  and  appears  only  after 
the  27th  day.  The  scorbutic  lesions  arc  not  a  func¬ 
tion  of  the  acidosis.  The  development  of  experi¬ 
mental  scurvy  takes  place  in  two  stages.  In  the 
first,  the  predystrophic,  typical  osteohsemorrhagic 
manifestations  are  seen,  whilst  in  the  second,  the 
dystrophic,  loss  of  weight  takes  place  together  with  a 
fall  in  the  blood-iron,  the  cholesterol  of  the  supra- 
renals,  and  the  alkaline  reserve.  The  two  phases 
appear  to  exist  in  other  diseases  besides  scurvy. 

W.  Robson. 

Antiscorbutic  fraction  of  lemon  juice.  VI. 
E.  Hoyle  and  S.  S.  Zilva  (Biochem.  J.,  1927,  21, 
1121 — 1127  ;  cf.  Daubney  and  Zilva,  A.,  1926,  871). — 
The  concentrated  antiscorbutic  fraction  from  lemon 
juice  does  not  contain  any  manganese,  hut  contains 
traces  of  iron,  phosphorus,  and  sulphur.  These 
elements  of  the  active  fraction  behave  on  dialysis  like 
the  active  principle.  S.  S.  Zilva. 

Vitamin-2),  I.  Activation  of  cholesterol.  A. 
Jendrassix  and  A.  G.  Keiienyffi  (Biochem.  Z., 
1927,  189,  180 — 190). — The  view  that  ergosterol  is 
the  activatable  substance  is  confirmed,  but  the 
authors  disagree  with  the  suggestions  that  the  activity 


of  irradiated  cholesterol  is'  due  to  ergosterol  present 
merely  as  an  impurity,  and  also  that  removal  of  this 
impurity  gives  a  cholesterol  which  is  no  longer 
activatablo.  The  authors  suggest  that  provitamin 
can  be  re-formed  from  that  part  of  the  cholesterol 
which  contains  so-called  water  of  crystallisation. 
By  withdrawing  the  last  traces  of  water  from 
cholesterol  the  provitamin  present  is  destroyed  and 
the  possibility  of  re-formation  is  lost,  and  the  character¬ 
istic  provitamin  absorption  bands  between  280  and 
300  gg  disappear.  Fractionation  of  irradiated  chol¬ 
esterol  with  ethyl  alcohol  shows  that  cholesterol  is 
only  partly  activated,  but  after  removal  of  the  active 
material  an  inactive  substance  is  left  which  can 
always,  under  suitable  conditions,  he  reactivated. 
The  bromination  experiments  of  Windaus  could 
not  be  confirmed,  reduction  of  the  bromination 
product  always  giving  an  activatable  cholesterol. 
The  difference  is  supposed  to  be  due  to  the  fact  that 
the  authors,  after  bromination  and  reduction,  treated 
their  cholesterol  with  water  to  make  possible  the 
re-formation  of  provitamin.  Windaus’  result  that 
boiling  cholesterol  with  animal  charcoal  completely 
removes  the  activatable  substance  is  confirmed. 

P.  W.  Clutterbdck. 

Antirachitic  value  of  irradiated  cholesterol 
and  phytosterol.  VIII.  Activation  of  sterol 
fractions  by  ultra-violet  irradiation.  A.  F.  Hess 
and  R.  J.  Anderson  (J.  Biol.  Chem.,  1927,  74,  651— 
657). — a-Sitosterol  (when  freshly  prepared)  was  ren¬ 
dered  strongly  antirachitic  by  irradiation  with  ultra¬ 
violet  light,  whilst  p-  and  y-sitosterols,  which  had  been 
purified  by  bromination  and  subsequent  reduction, 
could  not  be  so  activated.  C.  R.  Harington. 

Photochemical  production  of  vitamin-2)  from 
ergosterol.  0.  Rosenheim  and  T.  A.  Webster 
(Lancet,  1927,  ii,  622—625). — The  lowest  protective 
dose  of  irradiated  ergosterol  (vitamin-!))  for  the  rat  is 
O’ 0001 — 0-00005  mg.  per  day.  The  maximum  activity 
was  produced  within  30  min.  by  the  radiations  of  the 
mercury  vapour  lamp  and  remained  constant  up  to 
4  hrs.’  irradiation,  although  decomposition  of  the 
ergosterol  proceeded  throughout  this  period.  Prob¬ 
ably,  after  a  short  initial  period,  the  formation  and 
destruction  of  the  vitamin  take  place  at  the  same 
rate,  so  that  the  activity  remains  constant  until  the 
ergosterol  is  exhausted.  Ergosterol  is  activated  by 
sunlight;  this  is  significant  in  connexion  with  the 
known  curative  effect  of  sunlight  in  rickets. 

H  W  Dudley. 

Relation  of  vitamin-2?  to  iron  assimilation. 
N.  Simmonds,  J.  E.  Becker,  and  E.  V.  McCollum 
(J.  Amer.  Med.  Assoc.,  1927,  88,  1047— 1050).— The 
death  of  rat-fee tuses  by  deficiency  in  vitamin-i?  is  due 
to  a  crisis  in  their  •assimilation  of  iron.  Ferrous 
sulphate  (0-2%  of  the  diet)  is  harmful,  but  not  ferric 
citrate  or  wheat-germ  oil.  Liver  contains  much  iron, 
and  liver  fats  contain  much  vitamin-/?. 

Chemical  Abstracts. 

Manifestations  of  life  in  fruit  and  foliage  and 
their  detection  by  means  of  the  potentiometer. 
F.  Scurti  and  D.Cortese  (AnnaliChim.  Appl.,  1927, 
17,  407 — 414). — All  fruits,  foliage,  and  vegetables 
contain  well-defined  electrical  systems,  which  may 
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be  measured  with  the  electrometer  by  immersing 
two  platinum  electrodes  in  two  different  tissues  of  the 
same  plant  or  of  the  same  orgaij.  In  such  systems 
the  P.D.  varies  greatly  with  the  tissues  connected, 
and  any  tissue  may  act  as  either  positive  or  negative 
pole.  The  electrical  potential  is  always  greatest  with 
the  fresh  material.  T.  H.  Pope. 

Chemical  composition,  of  plants  in  relation  to 
photoperiodic  changes.  G.  T.  Nightingale 
(Wisconsin  Agrie.  Exp.  Sta.  Res.  Bull.,  1927,  No.  74, 

1 —  63). — Tomato  and  salvia  plants  may  store  nitrate 
for  subsequent  conversion  into  other  nitrogen  com¬ 
pounds.  Hemicelluloso  is  utilised  as  a  source  of 
sugar.  When  there  is  no  external  supply  of  nitrogen 
or  opportunity  for  carbohydrate  synthesis,  and  reserve 
carbohydrates  are  depleted,  there  is  decomposition  of 
protein  and  increase  in  amino-acids,  amide-nitrogen, 
and  proteose-nitrogen.  Salvia,  unlike  tomato,  is 
limited  in  the  assimilation  of  nitrate  by  a  7  hr.  day, 
even  although  carbohydrate  is  available.  Carbo¬ 
hydrates  accumulated  in  the  short-day  plants.  Plants 
subjected  to  a  short  photo-period  gained  more  in  total 
nitrogen  than  those  subjected  to  a  long  photo-period. 

Chemical  Abstracts. 

Photosynthesis  of  naturally  occurring  com¬ 
pounds.  I.  E.  C.  C.  Raly,  J.  B.  Davies,  M.  R. 
Johnson,  and  H.  Shanassy.  II.  E.  C.  C.  Baly, 
W.  E.  Stephen,  and  N.  R.  Hood.  III.  E.  C.  C. 
Baly  and  J.  B.  Davies— See  this  vol.,  1040,  1041. 

Photochemical  formation  of  peroxides  during 
oxygen  transport  by  chlorophyll.  H.  Gaffron 
(Ber.,  1927,  60,  [7i],  2229— 2238).— Attempts  to 
isolate  peroxides  of  fluorescent  dyes  which  are  active 
in  promoting  transport  of  oxygen  have  been  unsuc¬ 
cessful.  Acceptor  peroxides  are,  however,  produced 
during  the  photo-oxidation  of  aliphatic  amines  in 
the  presence  of  chlorophyll.  If  a  solution  of  chloro¬ 
phyll  in  amylamine  is  exposed  to  light  and  then  placed 
in  the  dark,  the  quantity  of  peroxidic  oxygen  is 
approximately  equal  to  the  amount  of  molecular 
oxygen  absorbed.  This  oxygen  is  quantitatively 
evolved  when  a  catalyst,  such  as  manganese  dioxide, 
is  added  to  the  darkened  solution ;  it  can  be  deter¬ 
mined  quantitatively  by  the  iodometrie  method. 
Photochemical  action  depends  greatly  on  the  solvent 
used,  increasing  more  than  one  hundredfold  when 
solutions  in  acetone  or  pyridine  are  used  in  place  of 
aqueous  solutions ;  the  absorption  of  oxygen  ulti¬ 
mately  reaches  2  mols.  for  each  mol.  of  primary  or 
secondary  amine.  Tertiary  and  aromatic  amines  are 
more  stable  after  illumination ;  a  proportion  of  the 
oxygen  is  evolved  spontaneously  when  the  solution 
is  placed  in  the  dark,  but  this  can  be  reduced  to 

2 —  3%  by  dilution  of  isoamylamine  with  dioxan. 

Addition  of  a  molecular  proportion  of  water  to 
isoamylamino  causes  only  one  half  of  the  absorbed 
oxygen  to  be  subsequently  removable ;  further 
addition  of  water  up  to  50%  has  no  further  effect 
and  the  peroxide  produced  is  completely  stable 
(hence  probably  hydrogen  peroxide).  In  diisobutyl- 
amine  and  in  etliylamine  dissolved  in  dioxan  photo¬ 
oxidation  proceeds  much  more  slowly  and  65%  and 
50%  of  the  absorbed  oxygen  respectively  is  subse¬ 
quently  recoverable  as  such.  H.  Wren. 


Aspect  of  the  biochemistry  of  sugars.  P.  A. 
Levene  (Nature,  1927,  120,  621). — Polemical  against 
Robinson  (this  vol.,  960).  A.  A.  Eldridge. 

Biochemistry  of  the  sugars.  R.  Robinson 
(Nature,  1927,  120,  656). — A  reply  to  Levene  (see 
preceding  abstract).  A.  A.  Eldridge. 

Correlation  of  chemical  composition  with 
hardiness  in  brambles.  R.  V.  Lott  (Missouri 
Agrie.  Exp.  Sta.  Res.  Bull.,  1926,  No.  92,  1 — 22). — 
The  hardiness  is  related  to  the  percentage  of  bound 
water,  as  determined  by  the  dilatometer  method.  The 
correlation  coefficient  between  the  bound  water  and 
pectin  is  0-67 ±  0-06,  and  between  the  protein-nitrogen 
and  bound  water  0-604-007, 

Chemical  Abstracts. 

Hydrogen-ion  concentration  of  plant  tissues. 

I.  Method.  J.  Small.  II.  Flowering  and 
other  stems.  M.  W.  Rea  and  J.  Small  (Proto¬ 
plasma,  1926,  1,  324—333,  334—344)  . — I.  A  micro- 
colorimetric  indicator  method  is  described. 

II.  The  plant  families  are  classified  according  to  the 
reaction  of  the  tissue  of  the  young  flowering  stem. 

Chemical  Abstracts. 

Adaptability  of  the  quinol  electrode  to  the 
determination  of  pn  in  expressed  plant  saps. 
M.  Domontovich  (Nauch.  Agron.  Zhur.,  1925, 2, 700 — 
712).— The  results  are  in  fair  agreement  with  those 
obtained  with  the  hydrogen  electrode. 

Chemical  Abstracts. 

Influence  of  reaction  of  culture  medium  on 
growth  of  strawberry  plants.  L.  S.  Morris  and 

J.  W.  Crist  (Mich.  Agrie.  Exp.  Sta.  Tech.  Bull.,  1927, 
No.  77,  1 — 16).— Tho  range  for  survival  is  pa  4-0 — 
8-0,  for  satisfactory  growth  5  0 — 7-0,  for  optimal 
growth  6-7 — 6-0.  Absorption  of  iron  and  aluminium 
was  greater  from  the  more  acid  solutions. 

Chemical  Abstracts. 

Antagonistic  influence  of  hydrogen  and  calcium 
on  the  development  of  Saprolegnia.  M.  F. 
Ltlienshtern  (Trav.  Soc.  Nat.  Leningrad,  1925, 
55,  No.  3,  3— 16).— Calcium  (1—2%  at  pK  3-6; 
0-2%  at  4-6)  neutralises  the  limiting  influence  of 
hydrogen  ions.  Chemical  Abstracts. 

Essential  nature  of  aluminium  and  silicon  for 
plant  growth.  A.  L.  Sommer  (Univ.  Calif.  Pub. 
Agrie.  Sci.,  1926,  5,  57—81). — Addition  of  aluminium 
(1  in  10c)  to  culture  solutions  somewhat  increased  the 
yield  of  seed  with  peas,  and  tiie  growth  and  yield  of 
seed  with  millet.  Addition  of  gelatinous  silicic  acid 
improved  the  growth  of  rice  and  millet. 

Chemical  Abstracts. 

Action  of  rare-earth  [and  other]  elements  on 
plants.  (SrGNA.)  M.  Arena  (Rend.  Aead.  Sci.  fis. 
mat.  Napoli,  1927,  [iii],  33,  37 — 39). — Small  quantities 
of  salts  of  uranium,  zirconium,  beryllium,  cerium, 
tungsten,  and  rubidium  stimulate  the  growth  of  roots 
in  slips  of  Altcrnanthem  spathulaia  in  Pfeffer’s  solution. 
Ammonium  molybdate  has  a  feeble  action,  and 
vanadium  oxychloride  poisons  the  plant. 

E.  W.  WlGNALL. 

Effect  of  nutrient  conditions  on  activity  of 
oxidase  and  catalase.  B.  D.  Ezell  and  J.  W. 
Crist  (Mich.  Agrie.  Exp.  Sta.  Tech.  Bull.,  1927,  No. 
78,  1 — 24). — For  lettuce,  radish,  and  spinach,  the 
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correlation  between  catalase  activity  and  growth  was 
better  than  that  between  oxidase  activity  and  growth, 
both  being  negative.  Chemical  Abstracts. 

Influence  of  age  on  the  composition  of  the 
wood  of  the  maritime  pine.  M.  H.  Paty  (Chim. 
et  Ind.,  1927,  18,  204 — -210). — In  a  study  of  the  vari¬ 
ation  of  the  composition  of  wood  with  the  ago  of  the 
tree,  the  three  classes  of  compounds  considered  were 
pentosans,  lignin,  and  celluloses.  The  first  were 
determined  by  conversion  into  furfuraldehyde  (and 
methylfurfuraldehyde)  by  hydrolysis,  lignin  by  ex¬ 
traction  of  the  wood  with  dilute  sulphuric  acid,  total 
cellulose  by  chlorination.  Pentosans  and  methyl- 
pentosana  were  found  to  reach  a  maximum  at  5  years 
(10%)  and  then  decrease  slowly.  Lignin  showed  a 
very  slight  continuous  increase.  a-Cellulose  and 
total  cellulose  increased  rapidly  up  to  20  years,  then 
slowly.  The  content  of  oleoresins  increased  slowly 
but  never  exceeded  2%.  The  effect  of  tapping  and 
of  air-drying  after  cutting  was  also  studied. 

C.  Irwin. 

Fruit-spur  composition  in  relation  to  fruit-bud 

formation.  G.  F.  Potter  and  H.  R.  Kraybill 
(Proc.  Amcr.  Soc.  Hort.  Sci.,  1925,  22,  146 — 150). — 
Similar  carbohydrate  :  nitrogen  relations  in  spurs  aro 
not  always  accompanied  by  similar  degrees  of  fruit- 
bud  formation.  Chemical  Abstracts. 

Evolution  of  tannin  in  fruits.  KaM.  E.  Bot- 
tini  (Annali  Chim.  Appl.,  1927,  17,  415 — 425).— The 
fruits  of  Diospyros  lycopersicon  and  D.  kirakaki 
contain  considerable  proportions  of  tannin  and  acids, 
and  a  small  amount  of  reducing  sugars,  but  no  pectin. 
As  the  fruits  mature,  the  tannin  disappears  almost 
entirely,  the  acids  diminish  in  quantity,  and  appreci¬ 
able  amounts  of  sugars  and  of  pectin  are  formed. 
The  presence  of  ozone  in  the  air  favours  the  oxidation 
of  the  tannin  and  the  formation  of  carbohydrates,  but 
does  not  affect  the  organic  acids,  the  pectin,  or  the 
colouring  material.  Formaldehyde,  on  the  other 
hand,  produces  no  change  in  the  proportions  of  any 
of  these  constituents.  A  low  temperature  (1 — 2°) 
does  not  prevent  the  disappearance  of  the  tannin  or 
organic  acids,  but  modifies  sensibly  the  ripening  pro¬ 
cess,  diminishing  the  proportions  of  reducing  sugars 
and  of  pectin.  The  results  are  explainable  on  the 
assumption  that  the  gradual  disappearance  of  the 
tannin  during  ripening  is  the  result  of  the  joint  action 
of  a  condensing  enzyme,  which  determines  the 
formation  of  colouring  matter,  and  an  oxidising 
enzyme,  which,  as  in  tho  respiratory  process,  trans¬ 
forms  the  tannin  into  carbon  dioxide  and  water. 

T.  H.  Pope. 

Decomposition  of  hexoses  in  plants.  I. 
Zymase  apparatus  of  seed.  V.  Zaleski  [with  O. 
Pisarshevski],  II.  Condition  and  activity  of 
the  zymase  apparatus  in  seed,  V.  Zaleski  [with 
L.  Notkina]  (Biochem.  Z.,  1927,  189,  39—48,  101— 
113). — I.  The  view  of  Bodnar  (cf.  A.,  1926,  438,  439) 
that  pea-zymase  requires  for  its  activity  the  presence 
of  an  activator  is  confirmed.  Boiled  extract  of  peas, 
however,  can  be  replaced  by  boiled  extract  of  yeast  or 
muscle,  and  extracts  of  yeast,  pea,  and  muscle  all 
accelerate  alcoholic  fermentation  of  pea-meal.  The 
activator  plays  no  role  in  the  formation  of  hexose- 


phosphates  nor  can  it  be  replaced  by  any  usual 
hydrogen  donator  or  acceptor.  Assumption  of  the 
existence  of  a  zymase  zymogen  is  unnecessary,  the 
stimulatory  action  of  oxygen  on  the  alcoholic  ferment¬ 
ation  of  pea-meal  depending  not  on  the  conversion 
of  zymogen  into  active  zymase  but  on  the  liberation 
of  the  activator. 

II.  Further  evidence  is  given  in  support  of  the 
authors’  view  that  the  increase  of  the  activity  of 
zymase  during  tho  first  stages  of  germination  of  peas 
is  due  not  to  an  increased  formation  of  zymase  nor  to 
tho  oxidative  conversion  of  zymogen  into  zymase, 
but  to  the  formation  of  an  activator  which  is  also  an 
unknown  activator  of  the  alcoholic  fermentation  of 
carbohydrates.  P.  W.  Clutterbuok. 

Enzyme  content  of  resting'  wheat  grains.  A, 
Oparin  and  N.  Pospeeova  (Biochem.  Z.,  1927,  189, 
18 — 25). — The  enzyme  content  of  resting  seeds 
depends  on  the  kind  of  seed  and  differs  for  each  year 
of  harvesting.  Seeds  which  have  lost  their  power  to 
germinate  still  contain  some  catalase,  peroxidase,  and 
amylase.  The  annual  variation  in  catalase  content 
runs  parallel  with  the  variations  in  germinating  powrer. 

P.  W.  Clutterbuck. 

Galactoarahan  of  lupin  seeds.  A.  Heiduschka 
and  H.  Tettbnborn  (Biochem.  Z.,  1927,  189,  203 — 
207). — Potassium  galactoarahan,  C16H2S014,K0H  is 
prepared  from  seeds  of  Lupinus  lutms  by  the  method 
of  Schulze,  Steiger,  and  Maxwell  (A.,  1890,  283). 
Various  preparations  always  gave  the  same  specific 
rotation,  mean  [ct]j?  -f-76-98;bl-830,  and  the  same 
copper  salt,  C,  GH280,4,CuS04.  Galactoarahan,  when 
boiled  with  hydrochloric  acid,  gave  considerable 
amounts  of  furfuraldehyde.  Galactoarahan, 
C1GH28014,  appears  to  contain  one  molecule  of 
galactose  and  two  molecules  of  pentose. 

P.  W.  Clutterbuok. 

Blackening  of  the  pods  of  the  broom,  Sai'o- 
thainnus  scoparius,  Wimm,  H.  Schmalfuss,  H. 
Barthmeyer,  and  H.  Brandes  (Biochem.  Z.,  1927, 
189,  229 — 232). — The  melanogen  of  Sarothamnus 
scoparius,  Wimm.  is  identified  as  a  pyrocatechol 
derivative.  The  pods  blacken  when  sufficient  oxygen 
penetrates  the  epidermis  and  chlorophyll-containing 
layer  in  which  the  melanogen  is  found,  and  this  occurs 
either  during  drying  of  the  pods  or  after  injury  of 
their  cuticle.  P.  W.  Cltjtterbuck. 

North  American  Sarraceniacese.  Review. 
Nectar.  J,  S.  Hepburn.  Pitcher  liquor.  F.  M. 
Jones  and  J.  S.  Hepburn.  Enzymes  of  the  pitcher 
liquor.  Chemistry  of  pitcher  liquor.  J.  S. 
Hepburn  and  F.  M.  Jones.  Bacteriology  of 
pitcher  liquor.  J.  S.  Hepburn  and  E.  Q.  St.  John. 
Absorption  of  nutrients  in  the  pitchers.  J.  S. 
Hepburn,  E.  Q.  St.  John,  and  F.  M.  Jones.  Com¬ 
position  of  tissues.  J.  S.  Hepburn  and  E.  Q.  St. 
John.  Bibliography.  J.  S.  Hepburn  (Trans. 
Wagner  Free  Inst.  Sci.,  1927,  11,  3—30,  31—33, 
35—48,  49—68,  69—73,  75—83,  85—86,  87—91, 
93 — 95), — The  nectar  of  Darlingtonia  calif  arnica 
and  Sarracenia  jlava  contains  d-kevulose,  and  of 
S.  minor,  S.  siedgei,  S.  drumnwndii,  and  S.  purpurea 
a  reducing  sugar.  The  reaction  towards  litmus  and 
pn  values  of  the  pitcher  liquor  were  investigated,  and 
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the  behaviour  of  the  proteases  present  was  examined. 
The  pitcher  liquor  did  not  contain  reducing  sugar, 
but  hydrogen  sulphide  was  sometimes  present.  The 
bacteria  present  in  the  open  pitchers  were  able  to  use 
amino-acids,  amides,  and  ammonium  salts  of  organic 
acids  as  them  sole  source  of  carbon  and  nitrogen. 
The  following  data  for  the  chemical  composition  of 
the  pitchers  (leaves)  and  rhizomes  are  recorded  : 
moisture,  crude  fat,  crude  protein,  crude  fibre,  ash 
(soluble  and  insoluble)  and  its  alkalinity,  and  nitrogen- 
free  extractives.  Chemical  Abstracts. 

Production  of  nitrites  by  VerlicilUum  in  pure 
culture.  J.  DuFRbNOY  (Bull.  Soc.  Chim.  biol., 
1927,  9,  935 — 936). — Nitrite  was  detected  in  a  culture 
medium,  originally  containing  nitrate  but  no  nitrite, 
after  Verticillium  (isolated  in  puro  culture  from  apri¬ 
cot,  plum,  or  cherry  tree)  had  been  grown  on  it  for 
15  days.  W.  0.  Kermack. 

Isolation  of  the  oil  and  alkaloids  of  stavesacre 
seed  {Delphinium  staphisagria).  L.  N.  Mark- 
wood  (J.  Amer.  Pharm.  Assoc.,  1927, 16, 928 — 932). — 
Extraction  of  the  seeds  of  I),  staphisagria  with  light 
petroleum  yields  the  alkaloid,  delphinine,  and  an  oil 
having  df  0-891,  nw  1-462,  acid  value  92-S,  iodine 
value  (Hanus)  80-2,  saponification  value  190  0,  acetyl 
value  12-8,  and  unsaponifiable  matter  2-92%.  The 
purification  and  crystallographic  examination  of  the 
alkaloid  are  described.  E.  H.  Sharpies. 

Ether-soluble  substances  of  cabbage  leaf  cyto¬ 
plasm.  IV.  Diglyceridephosphoric  acid.  H. 
J.  Channon  and  A.  C.  Chibnall  (Biochem.  J., 
1927,  21,  1112—1120;  cf.  this  vol.,  386).— From  the 
products  of  hydrolysis  of  the  diglyceridephosphoric 
acid  with  barium  hydroxide  an  ether-insolublo  frac¬ 
tion  of  lead  salts  was  obtained  which  behaved  like  a 
mixture  of  salts  from  about  equal  parts  of  stearic 
and  palmitic  acids.  The  ether-soluble  fraction  of  the 
lead  salts  from  the  unsaturated  acids  yielded  hexa- 
bromostcaric  and  tetrabromostearic  acids  on  bromin- 
ation,  showing  the  presence  of  linolenic  and  linoleic 
acids  in  the  original  mixed  fatty  acids.  Small  quan¬ 
tities  of  oleic  acid  may  have  been  present ;  arachidonic 
acid  was  absent.  The  greater  part  of  the  acids  formed 
on  hydrolysis  were  found  in  the  unsaturated  acid 
fraction.  The  name  phosphatidic  acid  is  assigned  to 
the  diglyceridephosphoric  acid.  S.  S.  Zilva. 

Glutelins.  II.  Glutelin  of  rice  { O ri/za  saliva). 
D.  B.  Jones  and  F.  A.  Csonka  (J.  Biol.  Chem.,  1927, 
74,  427 — 431). — Rice  endosperm  differs  from  wheat 
endosperm  (this  vol.,  799)  in  containing  only  one 

glutelin,  which  was  prepared  by  extracting  the  rice 
with  0-2%  sodium  hydroxide  and  treating  the  extract 
with  ammonium  sulphate  to  3%  saturation.  The 

preparation  so  obtained  shows  a  higher  content  of 
nitrogen  and  certain  differences  in  the  nitrogen  dis¬ 
tribution  as  compared  with  the  preparations  of  other 
workers.  C.  R.  Harington. 

Glutelins.  III.  Glutelin  of  oats  (Avena 
saliva).  F.  A.  Csonka  (J.  Biol.  Chem.,  1927,  75, 
189 — 194). — Oat  flour  was  extracted  with  0-2% 
sodium  hydroxide  and  the  filtrate  treated  with 
ammonium  sulphate  to  10%  saturation;  the  crude 
glutelin  was  purified  by  repeated  dissolution  in  dilute 


sodium  hydroxide  and  precipitation  with  alcohol  and 
ammonium  sulphate,  the  final  yield  being  1-9%  of 
the  flour;  the  material  had  its  isoelectric  point  at 
pa  6-45  and  contained  total  N  17-53%,  of  which 
13-46%  was  amide-N,  1-99%  cystinc-N,  15-30% 
arginine-N,  3-49%  histidine-N,  and  5-45%  lysine-N. 

C.  R.  Harington. 

Globulins  of  rice  (Onjzu  saliva).  D.  B.  Jones 
and  C.  E.  F.  Gersdorvf  (J.  Biol.  Chem.,  1927,  74, 
415 — 426). — Rice  endosperm,  on  extraction  with  5% 

sodium  chloride,  yielded  0-09%  of  a  globulin  coagulat¬ 
ing  at  74°  and  0-07  %  of  a  second  globulin  coagulating 
at  90°.  The  residue  from  the  sodium  chloride  extrac¬ 
tion,  on  treatment  with  dilute  sodium  hydroxide,  gave 
2-4%  of  a  glutelin.  From  rice  bran  there  was  obtained 
2-88%  of  globulin,  0-13%  of  albumin,  and  no  glutelin. 
Figures  are  given  for  the  nitrogen  distribution  of  the 
various  proteins.  C.  R.  Harington. 

Proteins  of  sesame  seed,  Sesamum  itulicum. 
D.  B.  Jones  and  G.  E.  F.  Gersdoref  (J.  Biol.  Chem., 
1927,  75,  213 — 225). — Fat-free  sesame  seeds  wore 
extracted  with  10%  sodium  chloride  solution.  On 
heating  the  extract  at  68°  a  precipitate  was  obtained, 
containing  about  40%  of  ash  (magnesium,  sodium, 
potassium,  and  phosphorus) ;  there  were  further 
isolated  an  ce-globulin,  coagulation  temperature  95°, 
which  could  be  crystallised  from  2%  sodium  chloride, 
and  a  smaller  amount  of  a  p-globulin,  coagulation 
temperature  84°.  Figures  are  given  for  the  nitrogen 
distribution  of  the  various  fractions. 

C.  R.  Harington. 

Nitrogenous  components  from  the  fruit  of 
Citrus  grandis,  Osbeck,  form.  B untan  Hayat. 
Y.  Hiwatari  (J.  Biochem.  [Japan],  1927,  7,  169 — 
173). — From  27  kg.  of  macerated  juice  sacs  of  the 
Citrus  fruit  of  Buntan  were  obtained  :  2-2  g.  of 
glycine-betaine,  8-5  g.  of  stachydrine,  and  0-2  g.  of 
putrescine.  Chemical  Abstracts. 

Nitrogenous  constituents  of  maize  pollen. 
C.  G.  Vinson  (J.  Agric.  Res.,  1927,  35,  261—278).— 
The  nitrogenous  compounds  extractable  from  finely- 
ground  maize  pollen  by  dilute  sodium  hydroxide 
solution  have  been  studied.  The  pollen  contains 
very  little,  if  any,  globulin.  A  substance  resembling 
glutelin  was  precipitated  on  neutralisation  of  the 
alkaline  extract  with  sulphuric  acid,  and  constituted 
9-9%  of  the  air-dry  pollen.  The  following  substances 
were  detected  in  the  filtrate  from  the  glutelin  fraction, 
after  extraction  with  ether  and  hydrolysis  :  adenine, 
arginine,  lysine,  tyrosine,  choline,  and  B-liydroxy- 
glutamic  acid.  Aspartic  and  glutamic  acids  were 
not  present.  Proteolytic  enzymes  were  not  found, 
but  carbohydrases  and  a  pectase  were  present.  A 
compound  believed  to  be  a  flavone  or  flavonol  was 
also  isolated.  The  use  of  Neuberg’s  reagent  for 
precipitating  amino-nitrogen  compounds  proved 
unsatisfactory.  C.  T.  Gimingham. 

Phosphorus  compounds  of  plants.  II.  Solu¬ 
bility  of  phosphorus  compounds  of  barley  flour. 
S.  Minkovska  (Bull.  Acad.  Polonaise,  1926,  B,  1007 — 
1039;  cf.  Koehler,  this  vol,,  798). — The  results 
obtained  in  the  extraction  of  phosphorus  compounds 
from  barley  flour  by  water,  and  by  hydrochloric  acid, 
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acetic  acid,  and  sodium  hydroxide  solutions  agree 
with  those  obtained  by  Koehler  with  maize.  The 
amounts' of  total  soluble  phosphoric  acid  and  inorganic 
phosphate  extracted  are  determined  principally  by 
the  final  reaction  of  the  extract.  Barley  flour  con¬ 
tains  enzymes  which  can  rapidly  liberate  inorganic 
phosphoric  acid  from  organic  phosphorus  compounds. 
The  optimum  reaction  for  these  enzymes  is  pB  5-4 — 
4-7.  On  long  keeping,  dry  barley  flour  shows  an 
increase  in  inorganic  phosphoric  acid.  Freshly- 
prepared  barley  flour  contains  0-076%  inorganic 
P2Ofl,  0-59%  phytic  P206,  and  0-20%  P2Os  in  other 
organic  combinations.  G.  W.  Robinson. 

Phosphorus  compounds  of  plants.  III.  Solu¬ 
bility  of  phosphorus  compounds  of  oat  flour 
and  ability  of  phytic  acid  to  combine  with  protein 
substances  of  flour.  S.  Ltndenbattm  (Bull.  Acad. 

Polonaise,  1926,  B,  1041 — 1098). — The  results  ob¬ 
tained  for  oat  flour  resemble  those  obtained  by 
Minkovska  (cf.  preceding  abstract)  for  barley  flour. 
The  optimum  reaction  for  the  enzyme  in  oat  flour 
transforming  organic  into  inorganic  phosphoric  acid 
is  pH  5-75 — 4-9.  Oat  flour  contains  0  084%  mineral 
P2Os,  0-573%  phytic  P206,  and  0-133%  P205  in  other 
organic  combinations.  Oat  flour  contains  certain 
substances  one  of  which  is  a  protein  with  isoelectric 
point  at  pn  5-8 — 6-8.  In  media  on  the  acid  side  of 
its  isoelectric  point  this  compound  forms  an  insoluble 
compound  with  phytic  acid.  G.  W.  Robinson. 

Phosphorus  compounds  of  plants.  IV.  Phos¬ 
phorus  compounds  of  the  mycelium  of  Asper¬ 
gillus  niger.  W.  Vorbrodt  (Bull.  Acad.  Polonaise, 
1926,  B,  1099 — 1108). — A  preliminary  note.  The 
results  obtained  by  extracting  the  mycelium  of 
Aspergillus  niger  with  varying  concentrations  of 
hydrochloric  acid,  acetic  acid,  and  sodium  hydroxide 
resemble  those  obtained  by  other  workers  for  maize, 
barley,  and  oat  flour  (cf.  preceding  abstracts). 

G.  W.  Robinson. 

Distribution  of  potassium  and  sodium  in 
lants.  G.  Andre  and  E.  Demoussy  (Bull.  Soc. 
him.  biol.,  1927,  9,  861— -866). — See  this  vol.,  798. 

Absorption  of  potassium  salts  by  the  root 
system  of  plants.  K.  Lemanczyk  (Bull.  Acad. 
Polonaise,  1926,  B,  1109 — 1155). — Experiments  on 
the  absorption  of  potassium  salts  from  nutrient  solu¬ 
tions  by  the  roots  of  barley  plants  are  described. 
Absorption  is  considered  to  consist  of  two  phases, 
viz.,  equivalent  absorption,  including  absorption  of 
salt  molecules  as  such,  and  ionic  absorption.  The 
former  phase  predominates.  Changes  in  the  reaction 
of  the  nutrient  solution  are  due  to  the  second  type  of 
absorption.  In  ionic  absorption,  the  exchange  is 
between  potassium  ions  in  the  solution  and  calcium 
and  magnesium  ions  in  the  root-cells,  and  between 
the  anions  of  the  solution  and  hydrogen  carbonate 
ions  in  the  root-cells.  Time-concentration  curves 
show  a  periodicity,  due  to  the  interference  of  absorption 
and  swelling.  Absorption  from  solutions  of  electro¬ 
lytes  is  influenced  by  the  nature  of  the  electrolytes, 


by  the  ratio  of  the  concentrations  of  equally  charged 
ions,  and  by  the  antagonistic  action  of  ions. 

G.  W.  Robinson. 

Alleged  occurrence  of  creatine  and  creatinine 
in  soil  and  in  plants.  W.  Linneweh  (Z.  Biol., 
1927,  86,  345 — 350). — A  series  of  substances  giving 
the  same  colour  reactions  as  creatinine  is  tabulated. 
The  formation  of  a  crystalline  salt  with  zinc  chloride 
is  not  conclusive  without  analysis,  since  betaine  gives 
a  similar  salt.  The  formula  of  betaine-zinc  chloride  is 
not,  as  given  by  Liebreich,  (C6Hi102N)o,ZnCl2,  but 
(CBK1102N)2,3ZnCl2,H20.  Moreover,  the  nitrogen 
contents  of  arginine  monopicrate  and  creatinine  picrate 
agree  within  the  limits  of  experimental  error.  The 
occurrence  of  creatine  or  creatinine  in  soil,  in  plants, 
and  in  bacterial  cultures  is  not  proven. 

W.  Robson. 

Electrodialysis  in  biochemistry.  Technical 
processes.  J.  Reitstotter. — See  B.,  1927,  849. 

Determination  of  carbon  dioxide  and  oxygen 
by  the  Haldane  apparatus  with  automatic  mix¬ 
ing.  G.  Gmeiner  (Biochem.  Z.,  1927,  188,  285 — 
289). — The  raising  and  lowering  of  the  mercury  con¬ 
tainer  of  the  Haldane  apparatus  are  effected  by  attach¬ 
ing  it  to  a  rotating  lever,  the  excursion  being  regulated 
by  the  distance  of  the  container  from  the  axis  of 
rotation.  P.  W.  Cltjtterbtjck. 

Gasometric  micro-determination  of  iodate 
and  sulphate.  Determination  of  total  base  in 
blood-serum.  D.  D.  Van  Slyke,  A.  Hiller,  and 

K.  C.  Berthelsen  (J.  Biol.  Chem.,  1927,  84,  659 — 
675). — The  solution  of  sulphates  is  shaken  for  1  hr. 
with  barium  iodate ;  the  resulting  solution  of  iodates 
is  transferred  to  the  apparatus  of  Van  Slyke  and 
Neill  (A.,  1924,  ii,  872),  treated  with  excess  of  hydr¬ 
azine,  and  the  nitrogen  evolved  is  measured.  An 
empirical  correction  is  applied  for  the  incompleteness 
of  the  reaction  between  barium  iodate  and  the  soluble 
sulphates.  The  method  is  applicable  to  the  deter¬ 
mination  of  total  base  in  0-1  c.c.  of  blood-serum  with 
an  error  of  0-8%,  after  preparation  of  the  material  by 
the  method  of  Stadie  and  Ross  (A.,  1926,  100). 

C.  R.  eEaringtox, 

Electrolytic  determination  of  sodium  plus 
potassium.  J.  L.  Stoddard  (J.  Biol.  Chem.,  1927, 
74,  677 — 688). — Biological  material  is  incinerated  by 
the  method  of  Fiske  (A.,  1922,  ii,  408).  The  resulting 
solution  is  subjected  to  electrolysis  in  a  special 
apparatus  with  mercury  electrodes ;  the  sodium  and 
potassium  amalgam  formed  is  determined  by  titration, 
a  positive  correction  of  1-2%  being  applied  to  the 
results.  C.  R.  Harington. 

Determination  of  cyanogenetic  glucosides. 

L.  R.  Bishop  (Biochem.  J.,  1927,  21,  1162—1187).— 
A  satisfactory  method  is  described  which  is  based 
on  the  decomposition  of  most  of  the  glueoside  by 
heating  the  leaf  in  water  and  decomposition  of  the 
remainder  by  added  emulsin.  The  liberated  hydro¬ 
cyanic  acid  is  aspirated,  absorbed  by  potassium 
hydroxide,  and  titrated  with  silver  nitrate. 

S.  S.  Zilya. 


